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2 Introduction to lowland
semi-natural grasslands

2.1 Definitions

Semi-natural grasslands are defined here as plant communities where a high proportion of the vegetation
consists of a mixture of native grasses and dicotyledonous herbs where woody shrubs are largely absent
and where vegetation height is normally less than one metre.

The species composition of these grasslands has not been substantially modified by intensive cultivation
or the regular use of inorganic fertilizers and herbicides.  They are managed systems which are used to
provide winter feed (hay) or grazing for domestic livestock.  Lowland grasslands are generally enclosed
meadow or pasture land occurring at altitudes of c 350 metres or less in the UK.  The types of lowland
grassland are described in more detail in section 2.3.

2.2 History and development

Lowland semi-natural grasslands are mostly the result of human activity.  They have developed through
forest clearance and wetland drainage, probably since Mesolithic times, in order to provide fodder for
domestic livestock.  Grazing, cutting and, to a lesser extent, burning have been important factors in both
the creation and the maintenance of these grasslands.  Plant species now occurring in semi-natural
grasslands are likely to have originated from the woodland ground flora, from open habitats such as
cliffs and sand-dunes which were maintained by natural catastrophes, grazing by native mammals,
instability and exposure and from the drier edges of fens, swamps and marshes.

2.3 Lowland grassland types and their management

Five main categories of lowland semi-natural grassland occur in Britain.  These are detailed below:

2.3.1 Neutral or mesotrophic grasslands

These are mostly found within enclosed field systems on moist mineral soils with a pH between 5 and
6.5.  They do not normally occur on soils which combine extremes of acidity or alkalinity with extremes
of wetness and dryness.  They tend therefore to be absent from excessively free-draining soils of high pH
and low pH and from water-logged soils of high or low pH.  Suitable soil conditions occur widely over
level and slightly undulating ground throughout the British lowlands.  However, largely as a result of
20th century agricultural improvement, unimproved semi-natural neutral grasslands are now very scarce
and few individual sites exceed 20 hectares in extent.  Neutral grasslands are normally used for hay
production and/or grazing.
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2.3.2 Calcareous or calcicolous grasslands

These include both enclosed and unenclosed grasslands occurring largely on pervious calcareous bed
rocks.  Soils are usually shallow, typically with a pH range between 6.5 and 8.5.  Calcareous grassland
in the lowlands is now primarily restricted to steep slopes on limestones (including chalk) associated
with dry valleys or dales and scarp slopes where agricultural improvement has been impractical.
Calcareous grasslands are mostly used for grazing of sheep and cattle.

2.3.3 Acidic or calcifugous grasslands

Acidic grasslands normally occur on acid rocks such as sandstones, acid igneous rocks and on superficial
deposits, such as sands and gravels, over which soils with a pH below 5 have developed.  They are often
associated with lowland dwarf shrub heath communities and in some circumstances may be derived
from such communities as a result of heavy grazing and burning.

2.3.4 Fen meadows and rush pastures

These marshy grasslands occur on peat and mineral soils derived from a variety of substrates and occur
on level ground or gentle slopes.  The soils range from acid (pH 4) to moderately base-rich (pH 7.5).  The
water table is normally close to the surface for much of the year.

Typically, these grasslands are used for summer cattle grazing but occasionally may be ‘shut-up’ for ‘bog’
hay.

2.3.5 Calaminarian grassland

In some parts of the northern Pennines and the Mendips, dry calcareous or siliceous soils, enriched with
heavy metals such as lead and zinc, give rise to heavy metal vegetation, often termed Calaminarian
grassland (Ellenberg 1988).  These are often associated with areas of former mining activity.  This type
of grassland also occurs in near natural situations on serpentine soils in northern Scotland.  These
communities can range from sparsely vegetated to short, closed swards.  Typically, they support species
which have particular tolerance to soils with high metal concentrations.  These include alpine penny-
cress Thlaspi caerulescens and spring sandwort Minuartia verna.

2.3.6 National Vegetation Classification (NVC)

The National Vegetation Classification (NVC), (Rodwell 1991a, 1991b, 1992, 1995, in press) provides a
systematic classification of British vegetation including grasslands.  It does not, however, cover Ireland.
The earlier classifications of British vegetation developed by Tansley (1939) and Ratcliffe (1977) are not
systematic and have been superseded by the NVC.   The definition of lowland semi-natural grassland
used here embraces 29 communities and 78 sub-communities.  Table 2.1 lists these communities, together
with brief notes on their distribution and extent.  Grassland types with high botanical/nature
conservation value are listed in part A of Table 2.1.  Types which have been the subject of agricultural
improvement or are the result of recolonisation of nutrient-rich substrates and are of lesser nature
conservation value are listed in part B.  It should be stressed that the latter can sometimes be of value for
other taxa, especially birds or invertebrates.  Further information can be found in Rodwell (1991, 1992).
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Table 2.1.  National Vegetation Classification* - lowland grassland communities and their
distribution in Britain (modified from NCC (1989).  See species glossary for English names of plant
species cited.

A. Grasslands of high botanical nature conservation value

1. Neutral grasslands

MG1 Arrhenatherum elatius: dry tall-herb grassland.
Some stands of the Pastinaca, Centaurea nigra (especially the Pimpinella saxifraga variant) and
Filipendula sub-communities may be semi-natural and have high botanical nature conservation
value.  The Pastinaca sub-community occurs on calcareous soils in south and east England while
the Centaurea and Filipendula sub-communities are widely distributed on suitable soils in
lowland Britain.  The Pimpinella variant only occurs on limestone in the Mendips and the
Pennines.

MG2 Filipendula ulmaria - Arrhenatherum elatius:  northern tall herb grassland.
A sub-montane community restricted to the Carboniferous limestone in northern England
especially in Pennine areas of Derbyshire and North Yorkshire.

MG3 Anthoxanthum odoratum - Geranium sylvaticum:  northern hay meadow.
Valley grasslands and river-banks of northern England and Scotland often used as hay meadows.
Major concentrations in the Pennine and Cumbrian Dales.

MG4 Alopecurus pratensis - Sanguisorba officinalis:  flood meadow.
Seasonally-flooded land in lowland river flood plains.  Widely scattered but with concentrations
in the Thames, Yorkshire Ouse, Seven, Trent, Great Ouse and Nene catchments.

MG5 Cynosurus cristatus - Centaurea nigra:  lowland hay meadow and pasture.
Widely scattered throughout the British lowlands.  The community covers a wide range of soil
types and the sub-communities reflect this.  The Galium verum sub-community shows affinities
with some calcareous grasslands and the Danthonia sub-community with acid grasslands.  Major
concentration in Worcestershire.

MG8 Cynosurus cristatus - Caltha palustris:  flood pasture.
Widespread but rather local distribution throughout England;  scarce in Wales and Scotland.
Characteristic of land with a seasonally high water table.

MG11 Festuca rubra - Agrostis stolonifera - Potentilla anserina:  inundation grassland.
Scattered localities in lowland England characteristic of areas frequently inundated with fresh or
brackish water.  Also present in Scotland, particularly in the Western Isles.   Only one sub-
community (Lolium perenne sub-community) is found inland and it has often been agriculturally
improved.

MG13 Agrostis stolonifera - Alopecurus geniculatus:  inundation grassland, silver meadows.
Scattered localities in lowland areas throughout Great Britain usually in river flood plains.  In
eastern England it forms mosaics with swamp communities in extensive stands on washlands, but
elsewhere it is fragmentary alongside watercourses and on the edges of ponds.  This community
has special value in providing feeding areas for wildfowl.
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2. Calcareous grassland

CG1 Festuca ovina - Carlina vulgaris:  warm southern temperate limestone grassland.
Distribution limited to scattered sites on harder limestones principally around and near to southern
and western coasts of England and Wales.

CG2 Festuca ovina - Avenula pratensis:  species-rich chalk grassland.
Species-rich grassland widely distributed principally over southern lowland calcareous formations,
with regional differences showing up as sub-communities.

CG3 Bromus erectus grassland
Distribution follows that of the species and so this community is especially frequent over the Chalk,
Jurassic Limestone (Oolite) and Magnesian Limestone (Permian).

CG4 Brachypodium pinnatum grassland
Frequent on the Cretaceous chalk and Jurassic limestone in England.

CG5 Bromus erectus - Brachypodium pinnatum grassland.
Distribution is centred on the Jurassic limestone in central and eastern England.
Major concentration in the Cotswolds (Gloucs).

CG6 Avenula pubescens grassland.
Occurs in scattered localities over a variety of lowland limestone areas but is nowhere extensive,
being a product of little or no grazing of grasslands over moist, mesotrophic calcareous soils on flat
or gently-sloping sites.  Most of these areas have been converted to arable.

CG7 Festuca ovina - Hieracium pilosella - Thymus praecox/pulegioides grassland.
Occurs in scattered localities in Wiltshire, the Yorkshire Wolds, the Carboniferous limestone of
Derbyshire and the Mendips, with its greatest concentration and extent in Breckland.

CG8 Sesleria caerulea- Scabiosa columbaria: Magnesian limestone grassland.
Distribution is confined to magnesian (Permian) limestone in County Durham.

CG9 Sesleria caerulea - Galium sterneri: Carboniferous limestone grassland.
Distribution is confined to the Carboniferous Limestone of northern England, with the sub-
communities marking regional differences.  The Helianthemum canum - Asperula cynanchica, and
typical sub-communities occur in lowland situations.

CG10 Festuca ovina - Agrostis capillaris - Thymus praecox grassland.
Scattered localities throughout the British uplands and occasionally the lowlands on calcareous
soils.  Principally an upland (sub-montane) community but in north-west Scotland it descends
almost to sea level.

3. Acid grasslands

U1 Festuca ovina - Agrostis capillaris - Rumex acetosella.
These very diverse and open swards occur widely on light soils in the drier areas of lowland
Britain.

U2 Deschampsia flexuosa.
These swards are of local distribution on wetter but free-draining, base-poor soils in lowland
Britain often associated with heathland.

U3 Agrostis curtisii.
A community based on the abundance of Agrostis curtisii and therefore confined to central,
southern and south-west England and south Wales.  Frequently occurs in a mosaic with H3/H4
heathland.

U4 Festuca ovina - Agrostis capillaris - Galium saxatile.
Principally a community of upland (sub-montane) areas of north and western Britain associated
with a range of acidic soils on lime-poor substrates.  Examples do occur in lowland situations
(<300m).
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4. Fen meadows/rush pastures

M22 Juncus subnodulosus - Cirsium palustre fen meadow.
Occurs on wet, base-rich peats and mineral soils in southern lowland Britain with a notable
concentration in East Anglia and Anglesey.

M23 Juncus effusus/acutiflorus - Galium palustre rush-pasture.
Widespread but local on wet, moderately acid to neutral peaty and mineral soils in the cool and
wet lowlands and upland fringes of northern and western Britain.

M24 Molinia caerulea - Cirsium dissectum fen meadow. 
A widespread but local community characteristic of moist neutral to mildly acidic soils in the
lowlands of southern Britain.  Particular concentrations occur in north Devon, Wales and East
Anglia.

M25 Molinia caerulea - Potentilla erecta mire.
This community occurs on moist but well-aerated acid to neutral peats and mineral soils in the
western lowlands of Britain.  It is particularly frequent in south-west England, Wales and southern
Scotland.

M26 Molinia caerulea - Crepis paludosa mire (Festuca rubra sub-community).
A very rare sub-community occurring on moist, moderately base-rich peats and peaty mineral soils
mainly in the sub-montane northern Pennines.  It often occurs on slopes in enclosed meadows and
pastures in association with the MG3 Anthoxanthum odoratum - Geranium sylvaticum northern hay
meadow.

M27 Filipendula ulmaria - Angelica sylvestris mire.  
This community occurs on moist moderately nutrient-rich neutral soils throughout the lowlands
of Britain.  It usually thrives in ungrazed situations often fringing watercourses.

5. Calaminarian grassland

OV37 Festuca ovina - Minuartia verna.
Occurs largely on free-draining calcareous soils and river shingles enriched with heavy metals such
as lead and zinc.  In England it is most commonly associated with former metal mining areas in the
Pennines, especially in Derbyshire and North Yorkshire.  In Scotland it occurs on serpentine soils.

B. Grassland communities of lower botanical nature conservation value

MG1a, b,   Arrhenatherum elatius: Rank grassland.
An unmanaged coarse grassland occurring on neutral soils throughout the British lowlands on
road verges and railway embankments and in neglected agricultural and industrial habitats.

MG6 Lolium perenne - Cynosurus cristatus:  improved permanent grassland.
The major permanent pasture type in lowland Britain, often brought about by the action of
fertilisers, herbicides and drainage on many other MG types or by agricultural rundown of MG7.
May also be used for silage or hay-making.

MG7 Lolium perenne:  reseeded grassland.
The major and ubiquitous sown grassland type in Britain.

MG9 Holcus lanatus - Deschampsia cespitosa:  damp pasture.
This is highly characteristic of permanently moist soils throughout the British lowlands.  Often
results from invasion of Deschampsia caespitosa into MG6 and 7 where drainage has deteriorated.

MG10 Holcus lanatus - Juncus effusus:  rush pasture.
This is ubiquitous throughout the British lowlands, commonly developing by invasion of Juncus
into MG6 and MG7 where drainage becomes impeded.
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Species glossary for Table 2.1

Scientific name

Agrostis capillaris
A. curtisii
A. stolonifera
Alopecurus geniculatus
A. pratensis
Angelica sylvestris
Anthoxanthum odoratum
Arrhenatherum elatius
Asperula cynanchica
Avenula pratensis
A.  pubescens
Brachypodium pinnatum
Bromus erectus
Caltha palustris
Carlina vulgaris
Centaurea nigra
Cirsium dissectum
C. palustre
Cynosurus cristatus
Crepis paludosa
Danthonia decumbens
Deschampsia cespitosa
D. flexuosa
Festuca ovina
F. rubra

English name

Common bent
Bristle bent
Creeping bent
Marsh foxtail
Meadow foxtail
Wild angelica
Sweet vernal-grass
False oat-grass
Squinancywort
Meadow oat-grass
Downy oat-grass
Tor-grass
Upright brome
Marsh-marigold
Carline thistle
Common knapweed
Meadow thistle
Marsh thistle
Crested dog's-tail
Marsh hawk’s-beard
Heath-grass
Tufted hair-grass
Wavy hair-grass
Sheep’s-fescue
Red fescue

Scientific name

Filipendula ulmaria
Galium saxatile
G. palustre
G. sterneri
G. verum
Geranium sylvaticum
Helianthemum canum
H. nummularium
Hieracium pilosella
Holcus lanatus
Juncus acutiflorus
J. effusus
J. subnodulosus
Lolium perenne
Minuartia verna
Molinia caerulea
Pastinaca sativa
Pimpinella saxifraga
Potentilla anserina
P.  erecta
Rumex acetosella
Sanguisorba officinalis
Scabiosa columbaria
Sesleria caerulea
Thymus praecox
T.  pulegioides

English name

Meadowsweet
Heath bedstraw
Lesser marsh bedstraw
Limestone bedstraw
Lady's bedstraw
Wood crane's-bill
Hoary rock-rose
Common rock-rose
Mouse-ear-hawkweed
Yorkshire-fog
Sharp-flowered rush
Soft-rush
Blunt-flowered rush
Perennial rye-grass
Spring sandwort
Purple moor-grass
Wild parsnip
Burnet-saxifrage
Silverweed
Common tormentil
Sheep's sorrel
Great burnet
Small scabious
Blue moor-grass
Wild thyme
Larger wild thyme

2.3.7 Management

Most types of lowland grassland, in the absence of management by cutting, grazing or burning, would
undergo vegetation change resulting in the development of scrub and woodland (see Chapter 2, sub-
section 2.7.1. and section 2.8).

Table 2.2 lists the lowland semi-natural grassland types identified by the NVC and indicates the broad
historical management treatments which have been instrumental to their maintenance.  Table 2.3.
provides summary management requirements for the different communities.

It should be emphasised that most types of grassland are successional and cessation of management or
changes in the intensity or frequency of management can result in shifts from one grassland type to
another or from grassland to scrub.  This is illustrated by Figure 2.1 which shows the dynamics of
lowland neutral grassland in relation to treatment.

Further details on grassland management techniques are provided in Chapters 5, 6 and 8.
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Table 2.2.  Traditional management treatments of semi-natural lowland grassland communities

NVC Grassland Community 1 2 3 4 5 6

MG1 c, d, e T

MG2 T

MG3 T

MG4 T

MG5 T T T

MG8 T T T

MG11 T T

MG13 T T

CG1 T T

CG2 T

CG3 T T

CG4 T T

CG5 T T T

CG6 T T

CG7 T T T

CG8 T

CG9 T

CG10 T

U1 T T

U2 T

U3 T T

U4 T T

M22 T T

M23 T T

M24 T T T

M25 T T

M26 T T

M27 T

OV37 T

1. Livestock grazing
2. Mowing and aftermath grazing
3. Spring grazing, mowing and aftermath grazing
4. Burning and grazing
5. Unmanaged/sporadic management by grazing and/or mowing
6. Sporadic cultivation/ploughing/disturbance
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Table 2.3.  Summary management requirements for lowland semi-natural grassland communities

NVC

Grassland

Communit

y

Summary management requirements (N.B. These are generalised and more specific prescriptions may be required

to fulfil particular nature conservation objectives especially for key species). The management guidelines assume that

the damaging practices outlined in Chapter 8 are not applied. Sward height ranges for communities managed as

pastures are very provisional and encompass limits of acceptable change for maintenance of favourable condition.

Sward heights should ideally fall within these limits at anytime during the year although the actual height at any

particular time will depend on the grazing regime deployed.

MG1 c,d,e Management requirements not fully understood but is likely to involve either low intensity episodic grazing by sheep

or cattle or annual mowing.

MG2 Management requirements not fully understood but is likely to involve low intensity episodic grazing by sheep or

cattle.

MG3 Annual late hay cut (July) combined with spring and autumn grazing (normally sheep or cattle). Periodic dressings

of well-rotted farmyard manure and occasional applications of lime were part of traditional management (see Chapter

8).

MG4 Annual late hay cut (July) combined with late summer/ autumn grazing (normally sheep, cattle and horses).

Traditional maintenance of existing ditches and other channels. Nutrient input normally through deposition of silt

from flooding but periodic dressings of well-rotted farmyard manure and occasional applications of lime may have

been part of the management in some areas. High autumn/winter water tables reducing in early spring.

MG5 1) Meadows: Annual hay cut and late summer/autumn grazing by sheep, cattle and horses. Periodic dressings of

well-rotted farmyard manure and occasional applications of lime were part of traditional management. 2) Pastures:

Low intensity livestock grazing (sheep, cattle and horses. Optimum sward height range for maintenance of favourable

condition: 5-10 cms.

MG8 Most often managed as pasture (cattle and horses ) but some stands are managed as meadow with a late hay cut (July)

followed by late summer/autumn grazing. Upland stands in the north Pennines are managed in a similar manner

to MG3 meadows.  Characteristic of periodically inundated land in river valleys, around springs and flushes and in

high altitude dales in northern England. Target sward height for pastures likely to be similar to MG5. Formerly some

areas were managed as water meadow.

MG11 Low intensity livestock grazing during the period May to October (sheep, cattle and horses). High soil moisture levels

in autumn, winter and early Spring including frequent inundation with fresh or brackish water is likely to be a factor

influencing species composition. Optimum sward height range for maintenance of favourable condition: 5-10 cms

MG13 Low intensity livestock grazing during the period May to October (sheep, cattle and horses). Some stands, particularly

where part of a mosaic with other communities such as MG4, may be maintained by hay cutting and aftermath

grazing. High soil moisture levels in autumn, winter and early Spring including frequent inundation with fresh or

brackish water is likely to be a factor influencing species composition. Optimum sward height range for maintenance

of favourable condition: 5-10 cms. 

CG1 Livestock grazing particularly sheep and rabbit grazing. On very steep, shallow, unstable soils or on exposed coastal

cliffs this community may be self-sustaining in the absence of grazing. A short-turf community usually with much

natural bare soil and rock. Optimum sward height range for maintenance of favourable condition: 2-10 cm with 10

% or more bare ground/rock

CG2 A short-turf community maintained by grazing (sheep, cattle, horses and rabbits). Optimum sward height range for

maintenance of favourable condition: 2-10 cms with up to 10% bare ground.

CG3 A short to medium sward height community maintained by livestock grazing (sheep, cattle and horses) and rabbits.

Optimum sward height range for maintenance of favourable condition for maintenance of species-richness: 2-15 cms.

CG4 A short to medium sward height community maintained by livestock grazing (sheep, cattle and horses) and rabbits.

Optimum sward height range for maintenance of favourable condition: 2-15 cms.

CG5 A short to medium sward height community maintained by livestock grazing (sheep, cattle and horses) and rabbits.

Optimum sward height range for maintenance of favourable condition: 2-15 cms.

CG6 A short to medium sward height community maintained by livestock grazing (sheep, cattle and horses) and rabbits.

The distinctive Potentilla-Tragopogon sub-community however, appears to be associated with little or no grazing and

may remain stable in this state for long periods. Optimum sward height range for maintenance of favourable

condition (Dactylis-Briza sub-community): 2-15 cms.
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CG7 A short, open or closed community maintained by livestock grazing, rabbits and sometimes other forms of soil

disturbance (e.g. shallow  rotavation). Optimum sward height range for maintenance of favourable condition: 1-5 cms

with 5% or more bare ground/rock.

CG8 A short to medium sward height community maintained by livestock grazing (sheep, cattle and horses) and rabbits.

Optimum sward height range for maintenance of favourable condition: 2-15 cms.

CG9 Generally closed or open sward community maintained by livestock grazing, normally sheep or cattle. Optimum

sward height range for maintenance of favourable condition: 2-15 cms.

CG10 A generally closed sward maintained by livestock grazing (sheep or cattle). Optimum sward height range for

maintenance of favourable condition: 2-10 cms.

U1 A short-turf community maintained by grazing (sheep, cattle, horses and rabbits) or soil disturbance (e.g.shallow

rotavation). Optimum sward height range for maintenance of favourable condition: 1-5 cms with 15 % or more bare

ground.

U2 A short to medium height community maintained by grazing (sheep, cattle, horses and rabbits). Optimum sward

height range for maintenance of favourable condition: 5-10 cm.

U3 A short-turf community maintained by moderate to heavy grazing (sheep, cattle, horses and rabbits), burning or soil

disturbance. Optimum sward height range for maintenance of favourable condition: 1-5 cms with 15% or more bare

ground.

U4 A short to medium height community maintained by grazing (sheep, cattle, horses and rabbits). Optimum sward

height range for maintenance of favourable condition: 5-10 cms.

M22 Usually grazed by cattle during the period April to November. Typically stocking rates between 0.2 and 0.5

LU/ha/year are likely to maintain the nature conservation value. A few sites are managed as hay meadow with a

July hay cut followed by aftermath grazing. Optimum sward height range for maintenance of favourable condition:

5 - 40 cm. Soils have a high water table during much of the year but surface flooding is rare.

M23 Usually grazed by cattle or sheep during the period April to November. Typically stocking rates between 0.2 and 0.5

LU/ha/year are likely to maintain the nature conservation value. A few sites are managed as hay meadow with a

July hay cut followed by aftermath grazing. Optimum sward height range for maintenance of favourable condition:

5 - 40 cm. Soils have a high water table during much of the year but surface flooding is rare.

M24 Usually grazed by cattle during the period April to November. Typically stocking rates between 0.2 and 0.5

LU/ha/year are likely to maintain the nature conservation value. A few sites are managed as hay meadow with a

July hay cut followed by aftermath grazing. Periodic winter burning has also been practised in some areas although

the whole site should not normally be burned in one year (Wolton 1991). Optimum sward height range for

maintenance of favourable condition: 5 - 40 cm. Soils have a high water table during much of the year but surface

flooding is rare.

M25 Usually grazed by cattle during the period April to November. Typically stocking rates between 0.2 and 0.5

LU/ha/year are likely to maintain the nature conservation value. Periodic winter burning has also been practised

in some areas although the whole site should not normally be burned in one year. Optimum sward height range for

maintenance of favourable condition: 5 - 40 cm. Soils have a high water table during much of the year but surface

flooding is rare

M26b This community can be found on flushed slopes where the water table is close to the surface for much of the year

within upland enclosed  grasslands managed as either meadow or pasture. Meadow management should follow the

guidelines as for MG3 with which it is often found. In cattle or sheep grazed pastures optimum sward height range

for maintenance of favourable condition: 5-15 cm

M27 A tall, rank community generally dominated by tall herbs found on soils which are moist for much of the year.

Management requirements are not fully understood but are likely to involve very low intensity episodic grazing by

sheep or cattle or occasional mowing.

OV37 An open, short-turf community associated with soils with high heavy metal concentrations. The mineralogy of the

soil parent material strongly influences the composition of the vegetation. Long-term management requirements are

not fully understood although vegetation change in the absence of any management is likely to be very slow due to

the extreme nature of the environment. However, livestock grazing is likely to be beneficial particularly for  stands

on less immature soils with a greater vegetation biomass with more palatable herbage (e.g. the OV37b Achillea

millefolium-Euphrasia officinalis agg. sub-community) 
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Cynosurus cristatus- 
Caltha palustris  
grassland

M G 13 
A grostis stolonifera 
A lopecurus geniculatus  
grassland
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Festuca rubra- 
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Festuca arundinacea grassland
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Figure 2.1 Some possible successional relationships between some mesotrophic grasslands mediated by treatments
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2.4 Nature conservation value

2.4.1 Grassland communities and plant species

Lowland semi-natural grasslands have long been recognised as a resource of high nature conservation

value.  They are often of great antiquity and may have been managed continuously by grazing and/or

cutting for hundreds or even thousands of years.  They contain a high proportion of plant species native

to the UK.  Many of the grassland types occurring on neutral and base-rich soils support a large number

of plant species (ie they are species-rich).  Some calcareous grasslands can have up to 50 plant species per

square metre.

Lowland semi-natural grasslands also provide a habitat for a number of nationally rare or scarce vascular

plant species.  Table 2.4 lists those (excluding dandelions Taraxacum spp.) which have a high affinity for

lowland semi-natural grasslands.  Table 2.4 shows that a high proportion of rare and scarce vascular plant

species are confined to calcareous grasslands.  Many of these are species with a southern continental

distribution in Europe and hence their distribution in the UK tends to be largely south of a line from the

Humber to the Seven.

The lower plant interest of lowland grassland is not as well known but some types of grassland have been

recognised as important for their lower plants.  Palmer (1994) in the UK Plant Conservation Strategy

document lists bryophyte and lichen-rich heath (this includes the grass heaths of Breckland covering NVC

types CG7 and U1) and metallophyte lichen communities (eg on old mine waste).  Chapter 13, Section 13.5

lists rare bryophytes and lichens occurring in lowland semi-natural grasslands and indicates that

calcareous and parched acid grasslands are particularly important for bryophyte and lichen assemblages.

Gilbert (1993) describes the importance of a range of chalk grassland sites for lichens and Rose et al (1991)

lists some important bryophytes in chalk grassland sites in Sussex.

The importance of semi-natural grasslands for fungal assemblages has until recently been largely

overlooked by conservationists in the UK.

There is a growing realisation that some types of semi-natural grassland, notably neutral and acid

grasslands, are important for their fungi in particular waxcap fungi (Hygrocybe species) (Marren 1998,

Rotheroe 1997, Sanderson 1998).  Further investigation of the fungal interest of semi-natural grasslands

would be desirable.

2.4.2 The birds of wet grassland

Grazing marshes and seasonally inundated flood plain grasslands, sometimes termed lowland wet

grasslands, are particularly important as habitats for a range of breeding and wintering wildfowl and

waders.  Such areas can include a wide range of grassland, swamp and mire types, in both inland and

coastal situations (for example grazing marsh) including semi-improved grasslands.  The unimproved and

semi-improved grassland communities which may occur within lowland wet grassland are NVC

communities MG4, MG6, MG7, MG8, MG9, MG10, MG11, MG13, M22, M23, M24, M25 and M27 (see Table
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2.1).  To these, Jefferson & Grice (1998) in their definition of lowland wet grassland have also added three

swamp communities (S5, S22 and S28) and excluded M27.

The most important factors determining the suitability of sites as breeding or wintering localities for birds

are: i) water table height; ii) substrate type; iii) soil moisture levels; iv) duration and extent of inundation

at specific times of the year; v) maintenance of low intensity agricultural management; vi) vegetation

structure; and vii) lack of human disturbance.

Grassland structure is generally much more important for birds than the botanical composition of the

sward.  However, it is known that geese and swans tend to favour nutritious grasses in winter and there

may be situations where this influences site selection by these species.

For further information on the subject of lowland wet grasslands and birds see Chapter 13, Section 13.1 and

Treweek, et al (1997).

Characteristic breeding species of lowland inland flood meadows include a variety of wildfowl and wader

species, including snipe Gallinago gallinago, lapwing Vanellus vanellus, redshank Tringa totanus, teal Anas

crecca and shoveler Anas clypeata and passerines such as grasshopper warbler Locustella naevia, sedge

warbler Acrocephalus schoenobaenus and yellow wagtail Motacilla flava.

In winter, flooded grasslands can attract large numbers of waders and wildfowl, including species such

as wigeon Anas penelope, teal, mallard Anas platyrhynchos, golden plover Pluvialis apricaria and lapwing.

The breeding and wintering species of conservation concern closely associated with lowland wet grassland

are listed in Table 2.5.

Table 2.4.   Nationally rare and nationally scarce vascular plant species occurring in lowland semi-
natural grasslands in Great Britain

Scientific name English name NVC community Status
(see key)

Aceras anthropophorum Man orchid CG2, CG3, CG4, CG5 NS

Allium schoenoprasum Chives U1, CG1, CG7, MG? NS

Althaea hirsuta Rough marsh-mallow CG7, MG? RDB, S8, LL

Alyssum alyssoides Small alison CG7, U1 RDB, S8, P

Ajuga chamaepitys Ground-pine CG2 NS, S8, LL

Alchemilla acutiloba Lady’s-mantle MG3 RDB

A. monticola Lady’s-mantle MG3 RDB

A. subcrenata Lady’s-mantle MG3 RDB

Apera interrupta Dense silky-bent U1 NS

Apium repens Creeping marshwort MG4, MG13 RDB, A11, S8,
P

Arabis scabra Bristol rock-cress CG1 RDB, S8, LL

Armeria maritima subsp.
elongata

Tall thrift MG? RDB

Artemisia campestris Field wormwood CG7 RDB, S8, LL
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Aster linosyris Goldilocks aster CG1, CG9 RDB, LL

Bartsia alpina Alpine bartsia CG9, MG8? M26? RDB

Bunium bulbocastanum Great pignut CG2, CG3 RDB

Bupleurum baldense Small hare’s-ear CG1 RDB, S8, LL

Carex ericetorum Rare spring-sedge CG2, CG5, CG7, CG9 NS

C. humilis Dwarf sedge CG1, CG2, CG3 NS, LL

C. montana Soft-leaved sedge CG2, M24 NS

C.  muricata subsp. 
muricata

Prickly sedge CG RDB, P

C. ornithopoda Bird’s-foot sedge CG2, CG9 RDB

C. filiformis Downy-fruited sedge MG4, MG5? RDB

Cerastium pumilum Dwarf mouse-ear CG1, CG2, CG7, MG5 NS

Chamaemelum nobile Chamomile MG, U1 NS, LL

Cirsium tuberosum Tuberous thistle MG5, CG2, CG3 RDB, LL

Clinopodium calamintha Lesser calamint CG? NS

Corynephorus canescens Grey hair-grass U1 RDB

Cotoneaster cambricus Wild cotoneaster CG1 RDB, S8, P, E3

Crassula tillaea Mossy stonecrop U1 NS

Crepis mollis Northern hawk’s-
beard

MG? NS

Cypripedium calceolus Lady’s-slipper CG9 RDB, S8, A11,
P

Dianthus armeria Deptford pink U1 NS, S8, P

D. deltoides Maiden pink U1 NS

Draba aizoides Yellow whitlowgrass CG1 RDB, LL

Epipactis atrorubens Dark-red helleborine CG3, CG6, CG8, CG9 NS

Erica vagans Cornish heath M25 RDB

Euphorbia portlandica Portland spurge CG1 NS

Euphrasia pseudokerneri Eyebright CG2 NS, E1?
(France?)

E. rostkoviana subsp.
montana

Eyebright MG? NS

E. roskoviana subsp.
rostkoviana

Eyebright MG? NS

E. vigursii Eyebright U3 RDB, P

Festuca longifolia Blue fescue U1? RDB, LL

Fritillaria meleagris Fritillary MG4, MG5 NS

Galium pumilum Slender bedstraw CG2, CG3, CG5 NS

Gastridium ventricosum Nit-grass CG1, CG2?, CG7, MG5 RDB

Gentiana pneumonanthe Marsh gentian M23 NS

Gentianella anglica Early gentian CG1, CG2, CG3, CG7 NS, S8, All, E2,
P

G. ciliata Fringed gentian CG2 RDB, S8, LL

G. germanica Chiltern gentian CG2 NS

Helianthemum appeninum White rock-rose CG1 RDB, LL
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H. canum Hoary rock-rose CG1, CG2, CG9 RDB

Herminium monorchis Musk orchid CG2, CG3, CG4, CG5 NS

Herniaria glabra Smooth rupturewort U1 RDB, LL

Himantoglossum hircinum Lizard orchid CG3, CG4, CG5, CG7 RDB, S8, LL

Hornungia petraea Hutchinsia CG7 NS

Hypericum undulatum Wavy St John’s wort M24 NS

Hypochaeris glabra Smooth cat’s ear U1 NS, LL

H. maculata Spotted cat’s-ear CG1, CG2, CG3, CG9 RDB, LL

Iberis amara Wild candytuft CG2, CG3 NS

Koeleria vallesiana Somerset hair-grass CG1 RDB

Lathyrus palustris Marsh pea M22, M23 NS

Linum perenne subsp.
anglicum

Perennial flax CG2, CG3, CG4, CG6,
CG8

NS, E2

Lobelia urens Heath lobelia M25 RDB, LL

Lotus angustissimus Slender bird’s-foot-
trefoil

U1 RDB, LL

Lotus subbiflorus Hairy bird’s-foot-
trefoil

U1 NS

Lychnis viscaria Sticky catchfly U1 RDB, LL

Marrubium vulgare White horehound CG NS

Medicago minima Bur medick U1 NS

Medicago sativa subsp.
falcata

Sickle medick CG7, U1 NS

Meum athamanticum Spignel MG3 NS

Minuartia hybrida Fine-leaved sandwort CG7 NS

Minuartia verna Spring sandwort CG9, OV37 NS

Muscari atlanticum Grape-hyacinth U1 RDB

Oenanthe silaifolia Narrow-leaved water-
dropwort

MG4 NS

Orchis fuciflora Late spider-orchid CG2, CG3, CG4 RDB, S8, LL

O. militaris Military orchid CG2, CG3, CG7 RDB, S8, LL

O. simia Monkey orchid CG2 RDB, S8, LL

O. sphegodes Early spider-orchid CG1, CG2, CG3, CG4,
CG5

RDB, S8, LL

O. ustulata Burnt orchid CG2, CG3, MG5 NS, LL

Orobanche artemisiae-
campestris

Oxtongue broomrape CG2 NS, S8, LL

O. caryophyllacea Bedstraw broomrape CG? RDB, S8, LL

O. reticulata Thistle broomrape CG? RDB, S8, LL

Peucedanum palustre Milk-parsley M22, M24 NS

Phleum phleoides Purple-stem cat’s-tail CG7 RDB, LL

Phyteuma orbiculare Round-headed
rampion

CG2, CG3, CG4, CG5 NS

Polemonium caeruleum Jacob’s-ladder MG1, MG2 RDB, LL

Polygala amarella Dwarf milkwort CG2, CG9 RDB
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Potentilla neumanniana Spring cinquefoil CG1, CG7, CG9 NS

P. rupestris Rock cinquefoil CG2, U1 RDB, S8

Primula farinosa Bird’s-eye primrose CG8, CG9, M26 NS

Pulsatilla vulgaris Pasqueflower CG2, CG3, CG5 NS, LL

Rhinanthus angustifolius Greater yellow-rattle MG5, CG3 RDB, S8, LL

Salvia pratensis Meadow clary CG2, CG3 RDB, S8, LL

Scilla autumnalis Autumn squill CG1 NS

Scleranthus perennis Perennial knawel U1 RDB, S8, P

Scorzonera humilis Viper’s-grass M23, M24, M25 RDB, S8, LL

Sedum forsterianum Rock stonecrop CG1 NS

Selinum carvifolia Cambridge milk-
parsley

M24 RDB, S8, LL

Seseli libanotis Moon carrot CG2, CG3 RDB

Sesleria albicans Blue moor-grass MG2, CG8, CG9 NS

Silene conica Sand catchfly CG7, U1 RDB

S. nutans Nottingham catchfly MG1, CG2 NS

S. otites Spanish catchfly CG7, U1 RDB, LL

Tephroseris integrifolius Field fleawort CG2, CG3, CG7 NS

Teucrium botrys Cut-leaved germander CG2, CG7 RDB, S8, LL

Thesium humifusum Bastard-toadflax CG2, CG3, CG5 NS

Thlaspi caerulescens Alpine penny-cress OV37 NS

T.  perfoliatum Perfoliate penny-cress CG7? RDB, S8, P

Thymus serpyllum Breckland thyme CG7, U1 RDB, LL

Trifolium glomeratum Clustered clover U1 NS

Trifolium ochroleucon Sulphur clover MG5 NS

T. suffocatum Suffocated clover U1 NS

Trinia glauca Honewort CG1 RDB, LL

Veronica spicata subsp.
hybrida

Spiked speedwell CG1, CG2, CG9 NS, S8, LL

V. spicata subsp. spicata Spiked speedwell CG7, U1 RDB, S8, LL

V. verna Spring speedwell CG7, U1 RDB

Viola lactea Pale dog-violet U1, U3 NS

Vulpia ciliata subsp.
ambigua

Bearded fescue U1, CG7 NS

Vulpia unilateralis Mat-grass fescue CG7 NS
KEY
S8   - Listed on Schedule 8 of the 1981 Wildlife and Countryside Act
RDB   - Listed in Red Data Book (Perring & Farrell 1983).  (Nationally rare)
NS   - Nationally scarce (occur in 16-100 10 km squares)
A11   - Listed on Annex II of the EC Habitat and Species Directive (Council of the European Communities 1992)
E1   - Endemic to British Isles
E2   - Endemic to Great Britain
E3   - Endemic to Wales
P   - Priority species (formerly short and middle list species)  See the UK Steering Group 1995
LL   - Long list of Globally Threatened/Declining Species
Table excludes introduced and doubtfully native species.



Nature conservation value

March 19992:17

Table 2.5   Red and Amber listed birds of conservation concern in the UK (1) dependent on lowland wet grassland

Scientific name English name Breeding Wintering/Passage List 
(R = Red

A = Amber)

Schedule 1. Wildlife
& Countryside Act

Annex 1 EC
Bird Directive

List of Globally
threatened/declining

species

Cygnus columbianus* Bewick's swan T A T T TLL

C. cygnus Whooper swan T A T T TLL

Anser fabalis* Bean goose T A TLL

A. anser Greylag goose T A TLL

Anas penelope Wigeon T A TLL

A. strepera Gadwall T A TLL

A. crecca Teal T A TLL

A. acuta* Pintail T T A TLL

A. querquedula* Garganey T A T TLL

A. clypeata* Shoveler T T A TLL

Aythya ferina Pochard T T A TLL

Coturnix coturnix Quail T R T TLL

Crex crex Corncrake T R T T TLL

Porzana porzana* Spotted crake T A T TLL

Pluvialis apricaria Golden plover T A T TLL

Vanellus vanellus Lapwing T T A TLL

Tringa totanus Redshank T A TLL

Gallinago gallinago Snipe T A TLL

Philomachus pugnax* Ruff T A T T TLL
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Limosa limosa Black-tailed godwit T R T TLL

Numenius arquata Curlew T T A TLL

N. phaeopus* Whimbrel T A T TLL

Tyto alba Barn owl T A T TLL

Asio flammeus Short-eared owl T A TLL

(1) For definition see Anon (1996).

LL = Long list (see The UK Steering Group 1995)

P = Priority species
(formerly short and middle list species)

* Over 40% of UK population uses wet grassland during the relevant time period (from Treweek, José & Benstead 1997)
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2.4.3 The birds of lowland dry grasslands

Lowland dry grassland is defined broadly as NVC communities CG1-CG10 (calcareous grassland), MG5b

(neutral grassland over limestone) and U1-U3 (dry acid grassland).  Lowland dry grasslands generally

support very few breeding bird species, although, skylark Alauda arvensis and meadow pipit Anthus

pratensis are often present (see Chapter 13, Section 13.2).  Where scrub is present on calcareous grasslands,

a greater range of breeding bird species generally occur.  These tend to be widespread and abundant

passerines, such as willow warbler Phylloscopus trochilus, yellowhammer Emberiza citrinella, dunnock

Prunella modularis and blackbird Turdus merula (Fuller 1982) (see Chapter 12, Section 12.2).

However, a small group of less frequent breeding and wintering species are associated with lowland dry

grassland and these are considered to be of conservation concern (see Table 2.6).   For further information

on dry grassland birds see Chapter 13, section 13.2 and Dolman (1992) and Porter, et al (1991).
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Table 2.6   Red and Amber listed birds of conservation concern in the UK (1) associated with lowland dry grassland

Scientific name English name Breeding Wintering/Passage List
(R = Red

 A = Amber)

Schedule 1 
Wildlife &

Countryside Act
1981

Annex 1 
EC Bird

Directive

List of globally
threatened/declining

species

Circus cyaneus Hen harrier T R T T TLL

Falco columbarius Merlin T R T T TLL

Perdix perdix Grey partridge T T R TP

Coturnix coturnix Quail T R T TLL

Burhinus oedicnemus Stone curlew T R T T TP

Vanellus vanellus Lapwing T A TLL

Asio flammeus Short-eared owl T T A T TLL

Lullula arborea Woodlark T T R T T TP

Alauda arvensis Skylark T T R TP

(1) For definition, see Anon (1996)

Other Red and Amber list birds which can also occur on lowland dry grassland include barn owl (A), green woodpecker (A) corn bunting (R), curlew (A), nightjar (R), montagu's
harrier (A) and ring ouzel (A)

P = Priority species (formerly Short and Middle list species; LL = Long list (see The UK Steering Group 1995).
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2.4.4 Other lowland grasslands

Upland valley hay meadows (MG3, MG5) can be important for breeding waders such as redshank Tringa
totanus and curlew Numenius arquata (see Chapter 6) and yellow wagtail Motacilla flava and for part of the
year may provide an important food source for breeding twite Carduelis flavirostris (McGhie et al 1994).

Dry neutral grasslands in the lowlands (MG5) including semi-improved types (MG6, MG7) can be of
importance as habitats for wintering waders such as lapwing Vanellus vanellus and golden plover Pluvialis
apricaria, gulls Larus spp, corvids Corvus spp and fieldfare Turdus pilaris and redwing T.  iliacus.

Neutral tall herb/rank grasslands (MG1, MG2), Calaminarian grassland (OV37) and moist acid grassland
in the lowlands (U4) are, in isolation, of little significance for birds although where they form part of larger
habitat mosaics they may be utilised for feeding.

2.4.5 Invertebrates

Many types of semi-natural grasslands are of considerable interest for invertebrates.  Different types of
grassland vary considerably in the richness of the invertebrate fauna they support and in the number of
rare, scarce and declining species they contain.

As a broad generalisation, the invertebrate species richness and nature conservation interest of calcareous
grassland is greater than that of either neutral or acid grassland.  It is unclear what factors contribute to
these differences but variations in plant-species richness is likely to be one factor. For further information
on the grassland invertebrate fauna see Duffey et al (1974), Ratcliffe (1977), Butt (1986) and Kirby (1992,
1994) and Chapter 13, section 13.3).

There are a number of rare and scarce invertebrate species associated with lowland grasslands.  Kirby
(1994) gives a total of 153 for numbers of Red Data Book invertebrate species found in grassland habitats
and 350 notable species (ie occurring in fewer than 100 10km squares).  Further information on the rare and
scarce invertebrate species associated with lowland semi-natural grassland can be found in Shirt (1987),
and Kirby (1994) for insects and Bratton (1991) for other invertebrates.  Tables 2.7 and 2.8 list the rare and
scarce butterflies and grasshoppers and crickets respectively associated with lowland semi-natural
grasslands.
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Table 2.7   Rare and scarce butterflies associated with lowland semi-natural grassland

Scientific name English name Red Data

Book

Category (see

key)

Red list 

(R = Red

A = Amber

After Warren et al

1997

Wildlife &

Countryside Act 1981:

Schedule 5

Nationally rare

(1-15 10 x 10 km

squares)

Nationally scarce

(16-100 10 x 10 km

squares)

List of globally

threatened/

declining species

Grassland type

Aricia artaxerxes Northern brown argus - R T Section 9 (5) only - T TLL Calcareous

Cupido minimus Small blue - A T " - T TLL Calcareous

Euphydryas aurinia Marsh fritillary - R T - T TP Calcareous, Fen

meadow, Rush

pasture

Hamearis lucina Duke of Burgundy

fritillary

- - T " - T TLL Scrub margins on

calcareous grassland

Hesperia comma Silver-spotted skipper 3 R T " - T TP Calcareous

Lysandra bellargus Adonis blue - A T " - T TP Calcareous

L. coridon Chalkhill blue - - T " - T TLL Calcareous

Maculinea arion * Large blue 1 R T T - TP Calcareous

Plebejus argus Silver-studded blue - A T Section 9 (5) only - T TP Calcareous, acid

Thymelicus acteon Lulworth skipper - A T " T TLL Calcareous, neutral

Boloria euphrosyne Pearl-bordered fritillary - R T " - T TP Bracken slopes and

rough grassland

Key: * Became extinct 1979; Swedish sub-species subsequently re-introduced P = Priority species (formerly Short and Middle list
RDB categories 1. Endangered species) - see The UK Steering Group 1995

2. Vulnerable
3. Rare
4. Out of danger
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Table 2.8   Rare and scarce Orthoptera (grasshoppers & crickets) associated with lowland semi-natural grassland

Scientific name English name Red Data Book
category (see

key)

Wildlife &
Countryside Act
1981: schedule 5

Nationally rare
(1-15 10km squares)

Nationally scarce
(16-100 10km

squares)

List of globally
threatened/

declining species

Decticus verrucivorus Wart-biter 2 T T - TP

Metrioptera roeselii Roesel's bush-cricket - - - T -

Omocestus rufipes Woodland grasshopper - - - T -

Gomphocerippus rufus Rufous grasshopper - - - T TLL

Gryllotalpa gryllotalpa Mole cricket 1 T T - TP

Gryllus campestris Field cricket 1 T T - TP

Conocephalus discolor Long-winged cone-head - - - T -

Chorthippus vagans Heath grasshopper 3 - T - TLL

Key : RDB categories

1. Endangered
2. Vulnerable
3. Rare
4. Out of danger

P = Priority species (formerly Short and Middle list species); LL = Long list (see The UK Steering Group 1995).
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2.4.6 Mammals

The majority of native species of mammals are primarily adapted to woodland.  Only a few have very

specialised habitat requirements and many are very versatile and use a variety of habitats within their

range.

Table 2.9 lists the mammal species which are often associated with semi-natural lowland grasslands but

which are not necessarily confined to this habitat.  For further details of the biology of these species see

Corbet & Harris (1991).

While bats have been omitted from Table 2.9, some species search for prey over semi-natural grasslands

and these grasslands  may be important components of suitable habitat mosaics.

None of the species listed in Table 2.9 are scarce in a UK context and the majority are common and

widespread.  However, evidence suggests that the brown hare Lepus europaeus may be declining and for

this reason it is on the Biodiversity Action Plan short list of globally threatened/declining species and an

action plan has been produced (The UK Steering Group 1995).

2.4.7 Reptiles

Four species of reptile are sometimes found in grassland habitats in Britain.  These are adder Vipera berus,

grass snake Natrix natrix, slow worm Anguis fragilis and common lizard Lacerta vivapara, the latter of which

also occurs in Ireland.  These are generally “woodland edge” species and where they occur in managed

grassland it is normally in association with tall herb vegetation, scrub or woodland.  The adder uses a

variety of habitats including calcareous grassland in southern England.  While remaining relatively

widespread in Britain, it is thought to be declining as a result of habitat loss.

The grass snake occurs in a variety of habitats including semi-natural grasslands but is normally found

close to water.  While still relatively widespread in England and Wales, numbers appear to be declining.

Slow worm and common lizard are widespread in Britain and both feed on invertebrates.  (Adder, grass

snake, common lizard and slow worm are listed on Schedule 5 of the Wildlife & Countryside Act 1981

which now protects them from killing, taking, injuring and sale under Section 9).



Nature conservation value

 

March 19992:25

Table 2.9   Grassland mammals

Scientific name English name Relevant legislation*

(Protection only)

Talpa europaea Mole Protected from certain methods of killing or taking. 

Section 11 (Schedule 6) of 1981 Wildlife & Countryside

Act.

Erinaceus europaeus Hedgehog Protected from certain methods of killing or taking. 

Section 11 (Schedule 6) of 1981 Wildlife & Countryside

Act.

Sorex araneus Common shrew Protected from certain methods of killing or taking. 

Section 11 (Schedule 6) of 1981 Wildlife & Countryside

Act.

S. minutus Pygmy shrew Protected from certain methods of killing or taking. 

Section 11 (Schedule 6) of 1981 Wildlife & Countryside

Act.

Oryctolagus cuniculus Rabbit

Lepus europaeus Brown hare Protected from sale at certain times of the year

Clethrionomys glareolus Bank vole

Microtus agrestis Field vole

Apodemus sylvaticus Woodmouse

Micromys minutus Harvest mouse

Vulpes vulpes Fox

Mustela erminea Stoat

M. nivalis Weasel

Meles meles Badger Protection of Badgers Act 1992.  Wildlife & Countryside

Act & 1985 Amendment.

* All wild mammals are protected from certain cruel acts by the Wild Mammals (Protection) Act 1996.
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2.5 International importance

2.5.1 Grassland communities

Semi-natural grasslands of all types were probably widespread in Europe at the turn of the century (van

Dijk 1991).  However, much of this resource has been lost in the last 50 years and all types of semi-natural

lowland grassland are now scarce within Europe (Willems 1990).

Some UK grassland types do not occur elsewhere in north-west Europe.

The lowland grassland types listed on Annex 1 of the EC Habitats and Species Directive (Council of the

European Communities 1992) are as follows:

a. Priority habitats

i. Festuco-Brometalia (includes NVC types CG1-CG9).  Semi-natural dry grasslands with important

orchid populations.

b. Habitat types of EU interest

i. Festuco-Brometalia (CG1-CG9).

ii. Mesophile grasslands.  Lowland hay meadows.  MG4 Alopecurus pratensis-Sanguisorba officinalis

flood meadows. 

iii. Mountain hay meadows (British types with Geranium sylvaticum) MG3 Geranium sylvaticum-

Anthoxanthum odoratum grassland.

iv. Calaminarian grasslands.  OV37 Festuca ovina-Minuartia verna grasslands on substrates containing

a high concentration of heavy metals.

v. Molinia meadows on chalk and clay (Eu-Molinion) M24 Molinia caerulea-Cirsium dissectum fen

meadow and M26 Molinia caerulea-Crepis paludosa mire.

A selection of sites conforming to the types listed above will be designated as Special Areas of

Conservation or SACs under the Directive.  These sites will form part of a European network

considered to be of international significance for nature conservation.  Choice of SACs will be

completed over the next few years.  For further information on the selection of UK sites see Brown et

al (1997).
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2.5.2 Birds

Thirty lowland UK sites containing significant areas of lowland grassland have been designated as

Wetlands of International Importance under the Ramsar Convention especially as waterfowl habitat

and/or as Special Protection Areas (SPAs) under the EC Directive on the Conservation of Wild Birds

(Council of the European Communities 1979).

A high proportion (26 sites) of these internationally important sites contain wet grassland, which reflects

the importance of this habitat for bird conservation.  Some of these sites (for example the Nene Washes and

the Somerset Levels) have a high proportion of improved/semi-improved grassland.  The qualification of

these sites is principally based on their concentrations of wintering and breeding waders and wildfowl.

Of the dry grasslands, there are two large areas of calcareous grassland in Wiltshire, namely Salisbury

Plain and Porton Down; which have been designated as SPA on the basis of their populations of breeding

stone curlew.  This is an Annex 1 species which is considered to be vulnerable in Europe.  The remaining

four sites are mosaics of lowland heath, acid and calcareous grassland which support important bird

species associated with heath and dry grassland habitats.  Further information on the selection criteria for

UK SPA and Ramsar sites is given in Stroud et al (1990) & Way et al (1993).

2.6 Semi-natural grasslands: past, present and future

2.6.1 Losses, threats and extent of the resource

The plant and animal communities of lowland semi-natural grasslands can be damaged or destroyed very

easily.

Firstly, grasslands are dependent on continuity of management to maintain their nature conservation

value.  Cessation of grazing and/or cutting ultimately results in successional change towards scrub and

secondary woodland with a consequent loss of floristic interest associated with grasslands.  Secondly,

grasslands have been a particular focus for agricultural intensification over the last 50 years.  Many

grasslands have been converted to arable or improved agriculturally by ploughing and reseeding with high

productivity rye-grasses, under-drainage  and the use of herbicides and artificial fertilisers.  Fuller (1987)

concluded that in 1984, unimproved grassland occupied 3 per cent of the area it occupied in 1930 in

England and Wales.  The rate and extent of loss of lowland grassland has varied according to the grassland

type.  Neutral grasslands (for example NVC community MG5) have sustained the greatest losses as they

usually occur on relatively dry, even terrain and are easily improved (Jefferson et al 1994).  Data gleaned

from recent surveys of neutral grasslands in England indicate high annual loss rates (range 2-10 per cent

per annum) of this type of grassland where they were not protected by some form of conservation

designation (Jefferson & Robertson (1996).  

Other causes of deterioration or loss of grasslands include residential/industrial/road development,

afforestation and lack of management leading to scrub encroachment.
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Accurate estimates of the extent of the grassland resource are not currently available.  However, it is likely

that the area of lowland calcareous grassland in the UK is unlikely to exceed 41,000 hectares (NVC

communities CG1-CG10).  Semi-natural neutral grassland of high botanical nature conservation interest

(NVC communities MG2-MG5, MG8, MG11 and MG13) is a much scarcer resource.  Table 2.10 provides

a rough estimate of the extent of the UK neutral grassland resource by NVC community.

The lowland acid grassland resource is less well known but is not likely to exceed 27,000 hectares in the

UK.

Dargie (1993) estimated that lowland wet grassland totalled 219,410 ha in England although much of this

is improved or semi-improved grassland which has potential for restoration to wet grassland.  There is

very roughly 20,000 ha of grazing marsh and floodplain grassland in Wales (D P Stevens, pers.  comm.

1997).

Table 2.10   Estimates of the extent in hectares of the neutral grassland resource in GB (1)

NVC COMMUNITY TYPE ESTIMATE IN HA

Semi-natural stands of MG1c, d, e Unknown*

MG2 < 100

MG3 < 1000

MG4 < 1500

MG5 < 7000

MG8 and related vegetation < 800

MG11 < 1000

MG13 < 2000

All communities (MG) < 14000 ?

(1)  Includes those communities considered to be of high botanical interest (see Table 2.1).

* not enough information on which to make a reasonable estimate due to lack of survey information and determination
to sub-community level.

2.6.2 Protection and enhancement

Since 1949, some semi-natural grasslands have been conserved by the acquisition of sites by conservation

organisations and by the use of statutory designation.  Table 2.11 attempts to summarise the variety of

mechanisms currently available for the protection and enhancement of semi-natural grasslands of nature

conservation value in the UK.  A high proportion of remaining lowland semi-natural grassland occurs in

England.
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Available data indicates that 47 per cent of all biological SSSIs in England contain semi-natural lowland

grassland as a significant component (Jefferson & Grice 1998) while 45 National Nature Reserves were

declared primarily because of their lowland grassland interest.  There are also many other grassland nature

reserves owned or leased by local Wildlife Trusts, Local Authorities, RSPB, National Trust and other

wildlife conservation organisations.  

In Wales, nearly 4,000 ha of semi-natural lowland grassland is included within the SSSI series (Blackstock

et al 1996).
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Table 2.11   Protection and enhancement mechanisms for lowland grassland in the UK

Mechanism Enabling legislation (where
appropriate)

Principal organisation(s) involved

Site of Special Scientific Interest
(SSSI)

S.28 1981 Wildlife & Countryside
Act & 1985 Amendment

Nature Conservancy Council for England
(English Nature-EN)
Scottish Natural Heritage (SNH)
Countryside Council for Wales (CCW)

Wildlife Enhancement Scheme
(WES)

S28 1981 Wildlife & Countryside
Act & 1985 Amendment

EN

Areas of Special Scientific
Interest (ASSI)

Part IV 1985 Nature Conservation
and Amenity Lands (Northern
Ireland) Order (1989 Amendment)

Department of the Environment for
Northern Ireland (DOENI)

National Nature Reserve
(NNR)

S.19 1949 National Parks & Access
to the Countryside Act S.35 1981
Wildlife & Countryside Act

EN, SNH, CCW

Natural Heritage Area S.6 Natural Heritage (Scotland)
Act 1991

SNH, Scottish Office.

Local Nature Reserve S.21 1949 National Parks & Access
to the Countryside Act

Local Planning Authorities, EN, SNH,
CCW

Management Agreement (S.39) S.39 1981 Wildlife & Countryside
Act

Rural Local Planning Authorities including
National Park Authorities

Area of Special Protection
(Statutory Bird Sanctuary)

S.3 1981 Wildlife & Countryside
Act (replaces Bird Sanctuary
designated under 1954 Protection
of Birds Act)

Department of the Environment, Transport
and Regions(DETR)

Wetland of International
Importance (Ramsar site)

Ramsar Convention on Wetlands
of International Importance
especially as Waterfowl Habitats
(Iran) 1971

DETR, Welsh Office, Scottish Office, EN,
CCW, SNH, JNCC

Special Protection Area (SPA) Article 4 of the EC Directive on the
Conservation of Wild Birds
(EEC/79/409)

DETR, Welsh Office, Scottish Office, EN,
CCW, SNH, JNCC

Special Area for Conservation
(SAC)

Article 7 of the EC Habitats &
Species Directive

DETR, Welsh Office, Scottish Office, EN,
CCW, SNH, JNCC

Environmentally Sensitive
Areas (ESA)

S.18 1986 Agriculture Act MAFF, WOAD, SOAEFD, DOANI, EN,
SNH, CCW, DOENI, Countryside
Commission

Countryside Stewardship NA MAFF, EN

Tir Cymen* NA CCW

NGO Nature Reserve NA The Wildlife Trusts, Royal Society for the
Protection of Birds (RSPB), National Trust
etc

Scottish Countryside Premium
Scheme

NA SOAEFD, SNH

* To be superseded by the All Wales Agri-Environment Scheme (AWAES/Tir Gofal)
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Incentive payments to landowners to undertake positive conservation management are now available in

certain parts of the UK.  These include Environmentally Sensitive Areas (ESAs) operated by MAFF, WOAD

DANI and SOAEFD, the Countryside Stewardship Scheme run by MAFF in England, Tir Cymen run by

the Countryside Council for Wales and the Countryside Premium Scheme (CPS) run by SOAEFD (see

Chapter 16).

A number of ESAs include important concentrations of lowland semi-natural grassland; these are listed

in Table 2.12.  The ESA provides a voluntary mechanism for incentive payments to encourage sympathetic

grassland management.  Similarly, the Countryside Stewardship Scheme is targeted at 12 landscape types

of which several, in particular chalk and limestone grassland, waterside landscapes, old meadows and

pastures, coast and historic landscapes can include lowland semi-natural grassland.  This is a voluntary

scheme where payments are made in return for agreed management aimed at conserving and enhancing

the targeted landscape/habitat.  Tir Cymen, the equivalent scheme in Wales, includes all types of

unimproved grassland.  The CPS includes various grassland options and covers all species-rich grassland

on in-bye land.  For further information on incentive schemes see Chapter 16.
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Table 2.12   Environmentally Sensitive Areas with a significant lowland grassland interest

ESA name Grassland type

+* Breckland Acid and calcareous grasslands including lichen grass-heath

+ The Broads Wet grasslands

North Peak Primarily upland, very limited area of enclosed grassland, mostly improved

* Pennine Dales Northern neutral hay meadows

Clun Mix of upland and lowland including some neutral grassland

+* Somerset Levels and Moors Wet grasslands including fen meadows

* South Downs Calcareous grasslands

Suffolk River Valleys Mix of wet grassland, neutral meadows and reed bed

Test Valley River and wet grassland

West Penwith Mix of heath, coastal and enclosed grassland, mostly improved

+ Avon Valley River and wet grassland including water meadows

Exmoor Primarily upland, some unimproved enclosed grassland

* The Lake District Upland and dales with northern neutral meadows, wet grassland and
calcareous grassland

+ North Kent Marshes Coastal grazing marsh

* South Wessex Downs Calcareous grassland

South West Peak Mainly upland, a little unimproved enclosed grassland

The Blackdown Hills Mix of woodland, grassland, heath and mire including unimproved wet
acid grassland/fen meadow

* The Cotswold Hills Calcareous grassland

Dartmoor Principally upland but enclosed grassland includes wet acid grassland/fen
meadow

+ The Essex Coast Coastal grazing marsh

* The Shropshire Hills Upland and woodland and some enclosed grassland, some unimproved
neutral/acid grassland

* The Upper Thames Tributaries Rivers and wet grassland including flood meadows on neutral substrates

*+Machair of the Uists,
Benbecula Barra & Vatersay

Machair grassland with associated wetlands

West Fermanagh and Erne
Lakeland

Neutral meadows and pastures, fen meadows/rush pastures

Lleyn Fen meadows, rush pastures, neutral and acidic grasslands

Preseli Fen meadows, rush pastures, neutral and acidic grasslands

Cambrian Mountains Neutral and acid grasslands, fen meadows/rush pastures

Radnor Neutral and acid grasslands, fen meadows/rush pastures

Anglesey (Ynys Môn) Fen meadows/rush pastures/neutral and calcareous grasslands/grazing
marsh

Clwydian Range Calcareous, neutral and acid grasslands

*Stewartry Wet grasslands

+Argyll Islands Machair, coastal and other herb-rich grasslands, including traditional hay
meadows

Shetland Islands Mosaic of rushy pastures, improved pastures, hay meadows and silage
fields.

* Significant for lowland grassland of botanical interest
+ Significant for species especially birds and/or ditch fauna and flora
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2.6.3 UK Biodiversity Action Plan

The UK Biodiversity Action Plan stems from the signing of the Biodiversity Convention in Rio in 1992 by

the UK Government.  The UK Steering Group (1995) lists key habitats and species which merit costed

action plans and are thus priorities for conservation action.  Key habitats are defined as:

“ those for which the UK has an international obligation;

“ habitats at risk, eg with a high rate of decline, or which are rare;

“ areas important for key species;

“ areas, particularly marine areas, which may be critical; for organisms inhabiting wider ecosystems.

Grassland key habitats or those where grassland is an important element of the habitat are:

“ Lowland hay meadows

“ Upland hay meadows

“ Lowland dry acid grassland

“ *Purple moor grass and rush pastures

“ Lowland calcareous grassland

“ *Coastal and floodplain grazing marsh

“ Lowland wood pastures and parklands

(* These habitats have costed action plans described in Volume 2 of the report. The remaining grassland

action plans were published in English Nature (1998a).

The habitat action plans, when completed, will be implemented over the next few years.

2.7 Grassland community ecology

In this section, ecological principles which are relevant to the management of grasslands are briefly

examined.  This is not intended to be an exhaustive treatment of grassland ecology and further information

on this subject can be found in Hillier, Walton and Wells (1990), Duffey et al (1974), Grime (1979); Smith

(1980), and in a range of other publications.
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2.7.1 Ecological succession

Most lowland grasslands, in the absence of grazing or cutting management, will undergo changes in their

plant and animal composition over time.  This process is known as succession.  In general terms, change

is ultimately towards scrub and woodland communities often with an intermediate tall grassland stage

with a decline in species-richness and an increase in soil nutrients as the succession progresses.  The speed

of vegetation change is variable and depends on a variety of factors including proximity of a source pool

of potential colonising species, soil nutrient status and vegetation structure.  For example, there is evidence

that an intermediate stage of tall, unmanaged grassland with a thick litter layer can actually inhibit scrub

colonisation, at least in the short-term.  Pathways of change can also vary and there are some instances on

the chalk where the succession progresses from the relatively open, sparsely vegetated community to scrub

without an intervening closed grassland stage.  

2.7.2 Factors controlling plant species-richness in grassland communities

Different types of lowland semi-natural grassland vary in numbers of plant species which they support

per unit area (species-richness).  Species richness is often used by conservationists as a criterion for

assessing the nature conservation value of grasslands.  The processes controlling grassland species-richness

include evolution, colonisation, competition, reproduction and establishment.

Grime (1973) put forward a model describing some of the major factors which influence species-richness

in herbaceous vegetation.  This is illustrated at Figure 2.2.  

Species density/richness is low in very highly stressed or harsh environments, for example highly

disturbed or very arid areas and also paradoxically in very fertile situations, for example areas with deep,

well-drained soils with a high nutrient availability.  Most species-rich communities, including many types

of calcareous and neutral grassland occur in areas of intermediate fertility where competitive species are

unable to thrive.  Management (a type of stress) such as cutting and grazing, plays a part in maintaining

species-richness by preventing a build-up of soil nutrients and in limiting the ability of competitive species

to achieve dominance.  Conversely, application of fertiliser to species-rich grassland, for example, has the

opposite effect, decreasing species-richness, enhancing the ability of competitive species to thrive and

increasing the standing crop.  
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Figure 2.2 Model describing the impact of a gradient of increasing stress and/or disturbance upon the potential species density in

herbaceous vegetation,  G potential dominants;  species or ecotypes, highly adapted to the prevailing form(s) of stress disturbance;

+ species which are neither potential dominants, nor highly adapted to stress or distrurbance.  (Reprinted with permission from

Nature Volume 242.  copyright 1973 Macmillan Magazine Ltd.)
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Grubb (1977) also emphasised the importance of gap creation in grasslands as a means of allowing the

establishment of the new generations of grassland species from seed, particularly short-lived annual

species.  This may be particularly important for the long-term maintenance of the nature conservation

interest of many grasslands.  Such gaps can be created by livestock trampling and rabbit activity and by

environmental stress such as persistent drought.  However, while gap creation may be important in some

situations, it is worth emphasising that a high proportion of grassland species are long-lived perennials

where vegetative reproduction may also be an important mechanism of regeneration.  

2.7.3 Life history strategies

Grime (1974, 1977) put forward a model describing some of the major factors which influence the species

composition of herbaceous vegetation.  This is the C-S-R model illustrated in Figure 2.3.

The model suggests that it is useful to classify the external factors which affect vegetation into two broad

categories.  The first, stress, consists of factors which restrict the photosynthetic production, such as

shortages of light, water and mineral nutrients.  The second, disturbance, is associated with the partial or

total removal of the vegetation.  This could arise from grazing, mowing, wind damage, drought, soil

erosion and fire.  When the four permutations of high and low stress with high and low disturbance are

examined it is evident that only three of the environments (see below) are viable as plant habitats.

Grime (1974, 1977) suggests that these three environments are associated with the evolution of three

primary strategies in plants.  These are competitors associated with conditions of low stress/low

disturbance, stress-tolerators associated with high stress/low disturbance and ruderals characteristic of

low stress/high disturbance environments.  These three strategies can be displayed in a triangular diagram

where the apices represent the three extremes of specialisation (Figure 2.3).  The three strategies represent

extremes and there are clearly intermediate conditions. 

The C-S-R model proposes that the vegetation which develops in a particular place and at a particular time

is the result of an equilibrium which is established between the intensities of stress, disturbance and

competition.

Grime et al (1988) suggests that it is possible to predict both the stability of a community and its resilience

to disturbance by identifying the established strategies of the individual species which comprise the

vegetation.  Resilience to disturbance is low in communities dominated by stress tolerators (for example,

calcareous grassland) and high in those dominated by ruderal species (for example, waste ground).  

Semi-natural grasslands contain a high proportion of species which are stress tolerators because the

environments where such communities occur are normally stressed by factors such as low nutrient

availability but have relatively low levels of disturbance.  
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Figure 2.3 A model describing the various equilibria between competition, stress and disturbance in vegetation and the location of

primary and secondary strategies.  C, competitor; S, stress tolerator; R, ruderal; C-R, competitive-ruderal; S-R, stress tolerant ruderal;

C-S, stress-tolerant competitor; C-S-R, ‘C-S-R strategist’.  Ic,relative importance of competition (- -); Is, relative importance of stress (-

· -); Id, relative importance of disturbance (--- ).  The strategic range of four life forms is also shown: (a) herbs, (b) trees and shrubs, (c)

bryophytes and (d) lichens.  Reproduced from Grime et al 1988 with permission of Chapman & Hall, London.
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An assessment of the proportion of stress tolerators to other types (competitors, ruderals) in semi-natural

grasslands over time may be a useful way of detecting adverse changes.  Alternatively, the selection of a

range of stress tolerators as indicator species and subsequent monitoring of their abundance through time

could also be used in a similar manner (see Chapter 15).  

2.7.4 Vegetation structure in grasslands

The structure of grassland vegetation is an important influence on the distribution and composition of

plants and animals (Hopkins 1991).

Different plant and animal species characteristic of semi-natural grasslands require specific structural types

of vegetation.  Certain Lycaenid (“blue”) butterflies in Britain, for example adonis blue Lysandra bellargus,

require short grass swards containing the larval food plant while other plant and animal species require

tall swards (for example marbled white butterfly Melanargia galathea).

Some species may also require different grassland structures at different periods of their life cycle (for

example wart-biter Decticus verrucivorus (a bush cricket)) or may depend on a mosaic of structures (for

example woodlark Lullula arborea).

Vegetation structure  has both vertical and horizontal components, and can also vary in time and space.

Parameters which strongly influence structure include microclimate, soil structure, soil chemistry,

intensity, timing and scale of management (cutting, grazing and burning), animal herbivory, competition

between species and the intrinsic architectural properties of the component species.

From a nature conservation viewpoint, the desirable sward structure or mosaic of structures for a

particular grassland site will depend on the particular nature conservation objectives.  For a useful review

of sward structure see Hopkins (1991).

2.8 Grassland scrub

2.8.1 Introduction

Scrub is widespread in the UK lowlands and it develops spontaneously through the invasion of grassland

and other open habitats by shrubs, woody climbers and trees.  It often represents a stage in the succession

to woodland but in some situations, where physical conditions inhibit tree growth, it can form a climax

community.

The presence of colonising scrub on grassland is strongly related to the reduction or cessation of some form

of management, usually grazing, mowing or burning.
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2.8.2 Species composition of scrub and types of scrub

The types of woody species able to colonise grassland depends on factors such as the proximity of potential

scrub colonists, the structure and management of the grassland and the nature of the geology, soils and

microclimate.  A list of the principal woody species colonising lowland grassland is provided in Table 2.13.

Scrub vegetation has been classified by Rodwell (1991a) and Table 2.14 lists the seven types which can

develop from grassland following cessation of management.  These types represent vegetation where

shrubs are the dominant plant types as opposed to situations where shrub and tree species are widely

scattered throughout an open habitat such as grassland.

2.8.3 Nature conservation value

In terms of a botanical conservation, many scrub types (for example species-poor hawthorn scrub) are

considered to have low intrinsic value as they are

commonplace, have low species-richness, are often of recent

origin and are easily recreated.  Additionally, scrub has often

been seen as a threat to the integrity of more valuable

vegetation types including semi-natural grassland which it

can replace in the absence of management.  However, scrub

is an important habitat for birds and invertebrates (see

Chapter 12) and its presence in association with grassland can

enhance the nature conservation value of sites.  It is not,

however, advocated that scrub should be allowed to colonise

at the expense of existing semi-natural grassland of high

nature conservation value.

Some scrub types, though, are of particular nature conservation value in that they are rare, support

uncommon shrub species or are relatively rich in woody species.  These include the mixed scrub

communities of the chalk and limestone (NVC community W21 (Viburnum lantana and Brachypodium

sylvaticum sub-communities), and Box Buxus sempervirens scrub which is not specifically described by the

NVC.

Long established mosaics of scrub, grassland and woodland, including transitions, which were created in

the past by episodic grazing, coppicing and pollarding are now particularly rare in Great Britain (see

Chapter 12, Section 12.1 and Hopkins 1996).  These areas can support a range of tall-herb species together

with their associated fauna which are rare in more intensively managed semi-natural grasslands.
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Table 2.13   Shrubs, trees and woody climbers* of grassland scrub

Scientific name English name Grassland type
colonised

NVC scrub community
(see Table 2.12)

Acer campestre Field maple C, N W21

A. pseudoplatanus Sycamore C, N W21, W24, W25

Alnus glutinosa Alder WN, FM W1, W2

Betula pendula Silver birch C, N, WN, A, FM W1, W2, W21

B. pubescens Downy birch WN, N, A, FM W1, W2, W24

Buxus sempervirens Box C -

Clematis vitalba Traveller's-joy C W21

Cornus sanguinea Dogwood C W21

Corylus avellana Hazel C, N W21, W22, W24

Crataegus monogyna Hawthorn C, N, WN, A, FM W1, W2, W21, W24, W25

Cytisus scoparius Broom A W23

Euonymus europaeus Spindle C W21

Fagus sylvatica Beech C, N, A W21, W24, W25

Frangula alnus Alder buckthorn WN, FM W1, W2

Fraxinus excelsior Ash C, N, WN, FM W2, W21, W24, W25

Hedera helix Ivy C, N, WN, A W1, W21, W22, W23, W24,
W25

Ilex aquifolium Holly C, N, A W21

Juniperus communis Common juniper C W21

Ligustrum vulgare Wild privet C W21

Lonicera periclymenum Honeysuckle C, N, A W21, W22, W25

Malus sylvestris Crab apple C, N W21

Pinus sylvestris Scots pine A -

Populus tremula Aspen WN, FM -

Prunus padus Bird cherry C -

P. spinosa Blackthorn C, N, A W21, W22, W24, W25

Quercus robur Pedunculate oak C, N, A W1, W21, W24, W25

Rhamnus cathartica Buckthorn C, N, WN W21

Rosa arvensis Field-rose C W21, W25

R. canina sect.
(includes 10 species)

Dog-rose C, N W21, W22, W24, W25

R. pimpinellifolia Burnet rose C -

Rubus fruticosus agg. Bramble C, N, WN, A W1, W21, W22, W23, W25

R. idaeus Raspberry N, A W22, W23, W25

Salix aurita Eared willow FM W2

Salix caprea Goat willow N, WN -
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S. cinerea Grey willow WN, FM W1, W2, W21

Sambucus nigra Elder C, N W21, W24, W25

Sorbus aria agg. Common whitebeam C, A W21

S. aucuparia Rowan C, A -

Taxus baccata Yew C W21

Ulex europaeus Gorse C, N, A W22, W23, W24, W25

U. gallii Western gorse A -

U. minor Dwarf gorse A -

Viburnum lantana Wayfaring-tree C W21

V. opulus Guelder-rose C, N, WN, FM W2

Key: C : Calcareous grassland
N : Neutral grassland
WN : Wet neutral grassland
A : Acid grassland
FM : Fen meadow/rush pasture (marshy grassland)

* Table excludes non-native species.  A few introduced shrubs nonetheless do invade semi-natural grassland and can
present a conservation problem.  These include species of cotoneaster (Cotoneaster spp.)  which invade calcareous
grassland in particular.
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Table 2.14   National Vegetation Classification lowland scrub communities developed from grassland
(After Rodwell 1991a)

W1 Salix cinerea - Galium palustre woodland (scrub).

Colonising woody vegetation of wet mineral soils including wet neutral grasslands.  Occurs in
scattered localities throughout the British lowlands.

W2 Salix cinerea - Betula pubescens - Phragmites australis woodland.

This type can develop by the direct invasion of fen meadows and rush pastures.  Secondary
examples are probably rare and scattered throughout the lowlands.

W21 Crataegus monogyna - Hedera helix scrub.

This type includes the majority of “seral” thorn scrub in the British lowlands.  It occurs on
neutral to base-rich (calcareous) soils and is the result of invasion by shrubs and trees of
grassland and other open habitats.  It includes mixed “chalk and limestone scrub” which is
represented by the Viburnum lantana and Brachypodium sylvaticum sub-communities.  Widely
distributed throughout the British lowlands.

W22 Prunus spinosa - Rubus fruticosus scrub.

Develops from grassland and other open habitats on deep moist nutrient-rich soils.  This scrub
type is of widespread distribution through the British lowlands.

W23 Ulex europaeus - Rubus fruticosus scrub.

Characteristic of moderately to strongly acid, free draining brown earth soils of pH 4-6. 
Colonises a range of acid grasslands and other open habitats.  Of widespread distribution
throughout the British lowlands and on the upland fringes.

W24 Rubus fruticosus - Holcus lanatus underscrub.

Typical community colonising abandoned and neglected ground (including species-poor
neutral grassland) on deep, moist, neutral brown-earth soils.  Very widespread in the British
lowlands.

W25 Pteridium aquilinum - Rubus fruticosus underscrub.

Characteristic of deep, free draining neutral to moderately acid soils.  In some situations it may
occur as the result of colonisation of acid grassland.
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3 Grassland management decision making

3.1 Introduction

The aim of this chapter is to set out a structured way of making decisions about grassland management.

The method outlined involves gaining an understanding of how much of the site's ecological character
is dependent upon management, gathering information to identify possible management options, and
then evaluating these to find the one which is most appropriate in terms of meeting conservation
objectives.  The primary role of monitoring is to ensure these decisions were correct and if not, to identify
how management should be adjusted.

Grassland management can be seen as a problem which has a series of possible solutions at a given site.
All the solutions will need to be evaluated before the most acceptable management regime can be
identified.  The stages included in such an approach are shown in Figure 3.1.

3.2 Defining management objectives

A frequent mistake is to begin to make decisions about grassland management before the objectives for
management have been defined.  In addition, it is sensible to review these objectives from time to time
to take account of new knowledge of the site and the changing status of grassland types and species
elsewhere.

Management objectives will vary from site to site, and within one site different goals may be set for
different areas.  For example, the maintenance of a species-rich flush, or an area of bare soil important
for bees and wasps, may be important individual goals for parts of a larger site.

To aim to conserve all species present on the site may be unrealistic, as some species may have such small
populations their survival cannot be guaranteed.  It is sensible to expect a few species will be lost over
time, just as other species are likely to colonise.

Conversely, setting very narrow targets may be inappropriate.  For example, at some sites particular
attention is paid to the population sizes of individual attractive and scarce species, such as green-winged
orchid Orchis morio.  The populations of these species fluctuate due to climate and other uncontrollable
natural factors.  To set the goal of maintaining the same population each year is likely to result in a
drastic fluctuation in management, as each year's change in numbers is followed by an adjustment to the
management regime, putting the rest of the site's interest at risk, and perhaps even damaging the target
species.
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Figure 3.1 Simple model of grassland management decision making
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A balanced approach is to see the primary goal as maintenance of the main plant communities of the site,
along with the main features of importance to animals, such as areas of bare soil, scattered bushes and
scrub margins (see Kirby 1992).  This will not necessarily conserve all plant and animal species of
importance, so it is important to identify nationally and regionally rare or local plant and animal species,
and see their conservation as a complementary goal.  At some sites very rare species may achieve an
overriding importance.  Finally, and as a much lower priority, attention should be paid to species which
are rare locally, say at county level.  It is often highly inappropriate to aim for conservation of common
species which are rare in the particular site, because one would expect every site to hold a few site
rarities, and for some extinctions and invasions to occur.

3.3 Acquiring information about the site

When preparing management plans there is a risk of gathering large amounts of unfocussed information
which confuses rather than assists decisions.  A more limited amount of information can be useful in
guiding conservation decisions.  Generally three broad types of information are valuable, although the
level of detail available will vary from site to site.

3.3.1 Plant communities and plant and animal assemblages

This information is required to establish the conservation objectives at a site and to interpret the
ecological conditions which management should create, or maintain, in order to sustain/increase key
individuals/communities.  Simple species lists are of very limited value as an information tool, because
they give no indication of the relative abundance of species or where sensitive species occur.  Ideally, a
map of the site showing distribution of National Vegetation Classification Units is desirable, as this
provides a standard baseline against which to weigh judgements on management.

In addition, information about the abundance and distribution of rare and local plants species should
be collected, preferably on maps.

Similar quantitive zoological data is highly desirable, but in practice is seldom available.

3.3.2 Site characteristics

It is important to record the following information to enable management decisions to be made:

“ Slope and aspect, which will indicate the microclimate features of the site, as well as identify
problems for machinery use caused by steep slopes.

“ Sward structure, which allows one to judge if existing management is suitable for the range of
species for which the site is important.  Estimates of mean sward height, percentage leaf litter
cover and percentage of bare ground, provide a valuable record for making decisions and a
simple monitoring baseline.

“ Soils and detailed information about soil structure, chemistry, organic content and so on, may
be available but it is difficult for the non-specialist to interpret.  Soil depth is significant, as
shallow soils and rock outcrops will provide areas of naturally short turf and bare soil which
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may be of importance for key species and communities.  Other features such as soil acidity,
structure type (eg whether sandy, clay or loam) will allow one to interpret how soils affect the
ecological character of the site, and highlight potential problems such as the susceptibility to
compaction of clay soils by poaching.

“ Drainage features, such as occurrence of natural springs and flushes, artificial features such as
ditches, under-drainage and pumping equipment.  This information will not only allow an
interpretation of the ecological features of the site, but also highlight potential management
problems.

3.3.3 Recent and current management

Information about past management can help explain the development of the site and the reasons for its
current (or lack of) nature conservation interest.  It also helps to determine whether current management
is maintaining or increasing the nature conservation interest of the site.  If it is not, changes in the existing
regime are more usual than the introduction of a radically new regime.

It is important to ask the following questions:

“ Has the site been grazed, mown or otherwise managed (eg by burning) in recent years?

“ If it was grazed, what were the species, number, breed, age and sex of the stock?

“ Approximately how long were the livestock on the site each year and between which periods?

“ Has there been supplementary feeding of livestock or use of natural or artificial fertilisers and
herbicides?

“ If the site has been mown has this been annual, biennial or less frequent, for how long was the
meadow closed and on what date was it mown?

This information may be gained either by written accounts or interviews with the site manager, neither
of which may be particularly accurate.

“ It is important to visit the site to ensure that the information gathered is compatible with the
appearance of the site and ensure key aspects have not been overlooked.

Points to note during such a visit:

“ Whether the site is managed or not and if so if it is meadow or pasture at the time of the visit.

“ Species number, breed, sex and age of any livestock on site.

“ Evidence of the degree to which livestock actually affect the site, such as clearly eaten-down
areas of vegetation, opening up of the turf by hooves and frequency of dung.
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“ Successional change in vegetation indicative of undergrazing.

“ The presence of weed species such as ragwort Senecio jacobaea, thistle Cirsium spp. and dock
Rumex spp., and other indicator species of nutrient enrichment such as rye -grass Lolium perenne

and white clover Trifolium repens.

“ The condition of fencelines and watering points for livestock, including recent improvements,
which nearly always indicate an intensification of management.

“ Evidence of recreational and/or other use of the site.

3.4 Controllable factors

“ Standing crop/vegetation structure

This is mainly controlled by grazing and cutting.  The plant communities and individual plant
or animal species at a site often have requirements for specific structural features.  There are
many short-lived higher plants, mosses, lichens, invertebrates and birds which require short turf
with many gaps of bare soil for their survival.  Other tall herbs, invertebrates and birds of
meadow land and scrub margins require tall grassland (either during the summer months, as
in meadow, or all year round, as in the case of scrub margin).  Some animals require both short
and tall vegetation to be present on the site.  Defining the structural features to which the
communities and species of a site are adapted is therefore an important first stage in making
management decisions.

“ Nutrient status

During the present century there has been a massive increase in the nutrient levels in the soils
of UK grasslands due to use of artificial fertiliser.  This means that over most of the lowland area
of the UK, and in the more intensively managed grassland of the uplands, species-poor rye-grass
Lolium perenne MG7 communities have replaced the rich assemblage of grassland types of nature
conservation interest.

For the most part conservation management involves restricting the supply of nutrients to a
grassland site, and particularly preventing the use of artificial fertilisers and inputs of nutrients
in supplementary feeds.

“ Hydrology

In the past, man has created highly modified hydrological systems within which plant and
animal communities of high nature conservation value have developed.  In these situations there
is a requirement to make conscious decisions about site hydrology, because drainage is an active
process.  Presently, there is only a limited amount of scientific information about how grassland
floristics relate to hydrology.  The situation can be complicated by changes in hydrology which
occur naturally.  These may simply result in replacement of one community of nature
conservation interest with a second community of similar conservation value.  Generally, over



Uncontrollable factors

March 19993:6

the past century, there has been an increased drying out of sites; management should favour
maintenance or an increase in wetness, particularly where there is evidence of decreasing wader
populations or other species groups of wet habitats.

3.5 Uncontrollable factors

It is important to realise that not all factors can be controlled and hence management is not such a
precisely targeted activity as one might wish it to be. 

“ Climate

There are marked variations from year to year in both rainfall and temperature at all grassland
sites.  This will influence the abundance of individual species and extreme conditions.  A series
of unfavourable seasons may even make certain species extinct.

Climate will also influence the productivity of the grassland, such that in a cold, dry spring there
will be much less grass than in a warm, wet spring.  Applying the same intensity of management
each year will mean that in some years the management results in a short sward and perhaps
damage by grazing, while in another year it will result in a tall sward.  This will have marked
implications for some species although, as this is a natural pattern of variation, the effect may
only be dramatic in ecological terms when there are extreme events such as prolonged summer
drought.  It is important to have a degree of flexibility in order to tailor the intensity of
management to each year's weather conditions, or at least to make provisions for extreme events,
for example by taking grazing animals off the site during drought.

“ Natural population dynamics

One of the reasons for conserving grassland ecosystems is the complexity of their natural
dynamics, despite the fact they are managed systems.  From year to year complex events related
to climate, the innate properties of individual species, interactions with other species, disease
and chance events cause populations to change in a way which is unrelated to management.  A
dramatic illustration of this is provided by the rabbit Oryctolagus cuniculus which can build up
to very large numbers causing extensive damage.  This can be followed by an attack of
myxomatosis which causes the population to crash and introduces a new set of problems.

It is often unwise to place too much emphasis upon a single species when making management
decisions, as its variation may be in part unrelated to management.  By looking at plant
communities or species assemblages a more complete understanding of the impact of
management can be gained.

“ Adjacent land use

Land use practices on land surrounding unimproved semi-natural grasslands can have a big
impact on the nature conservation interest of a particular site.  These are not always controllable
(depending on the relationship with the landowners).  Such impacts include:
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! an influx of nutrient-rich groundwater or run-off;

! fertiliser drift from surrounding farmland;

! low water levels due to over-abstraction from rivers or ground water.

“ Atmospheric deposition

Deposition of sulphur and nitrogen resulting from air pollution can have a significant impact on
species and habitats of nature conservation interest, including semi-natural grasslands (Woodin
& Farmer 1993).  Mitigation of such impacts can only really be achieved by changes in policy and
legislation.

3.6 Management context

Most lowland grassland sites are influenced by or are a product of surrounding land use, and many exist
within farmed landscapes.  The main reason for considering what is happening on land surrounding a
site is to identify the possible options for management.   Most management will be carried out by people
with livestock and machinery close to the site.  Options such as using "flying flocks" (flocks of sheep kept
simply for the purpose of conservation management and moved around conservation sites) are expensive
and can only be used on a small number of sites in any season.  (See Chapter 5.)

Where a site forms part of a farm it is valuable to determine what types of livestock and machinery are
owned by the farmer.  Where the site is outside a farm , then examination of farming in the vicinity will
identify possible ways in which cooperation with a local grazier or contractor may allow the site to be
managed.  Sites which occur in arable landscapes or on the urban fringes will be most problematic, as
grazing livestock may not be available.

The type of livestock farming practised locally is important.  Dairy farmers will be loathe to graze their
livestock on grasslands of nature conservation importance; dairy cattle are valuable and the relatively
low feed value of grasslands of nature conservation interest means that milk production would be
reduced to an unacceptable level.  Similarly, if local farmers are seeking to fatten cattle rapidly for
slaughter they too will be loathe to graze animals on sites of nature conservation importance.  The
animals most suited to grazing lowland semi-natural grasslands are suckler cows and breeding ewes or
beef cattle being raised on an 18 month or longer system of production (Hopkins 1992).

Examination of the local landscape  will also allow one to understand other problems of management
which may arise due to recreational use by visitors, sporting interests on the land and matters relating
to water management and pollution.
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3.7 Taking decisions about management

The preceding text has been concerned with preparing information and ideas about a site which will
allow sensible management decisions to be taken.  This information will help to answer the following
questions, leading to the most appropriate management regime being adopted at a given site:

“ What are the ecological requirements of the communities and species of importance? 

Not all ecological requirements can be catered for by management, such as a requirement for an
acid soil, or the warm microclimatic conditions of a south facing slope.  Most, if not all, plant
communities of nature conservation interest require a low nutrient status.

Vegetation structure is usually the key managed determinant.  The desired vegetation structure
will vary from site to site and even from area to area within the site.  A range of species may
require seasonal variation in vegetation structure, as in hay meadows.

At sites with a managed hydrological regime it is important to identify vegetation communities
and species of plant and animals which require either relatively wet or dry conditions.

“ Which management techniques can be applied to create the required conditions?

This is often a simple question to answer.  The majority of grasslands are grazed or could be
grazed.  Where a site is already managed as a hay meadow, then continuation of this
management regime is necessary to ensure conservation goals are met.

However, there are very many problem sites which lie outside of management and are not easily
grazed, such as those on the urban fringe, and small isolated grasslands.  Here it is sensible to
consider the re-introduction of grazing, but mowing and burning options also need to be
considered.

“ Is it technically possible to carry out all of the options identified?

This may seem an unnecessary question, but often important problems which cause
management to founder are overlooked.  This may lead to a waste of resources and possible
damage to relationships with landowners.

Examples of problems to be considered are a) steep slopes, which will inhibit machinery use,
b) rock outcrops, boulders and other obstacles to mechanical cutting, c) lack of water supply
which means cattle and sheep cannot be grazed.

“ Do the resources exist to carry out management?

It is important to establish whether there are skilled personnel necessary to carry out the
management.  This is less problematic in a traditional farming context.  However, many sites
now belong to "hobby farmers" who may be inexperienced, while many modern farmers may
not have the necessary skills to carry out the types of extensive farming which are most suitable
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for nature conservation.  Certain management techniques, such as herbicide treatment, require
a trained and certificated operator.

An important and often overlooked resource is a long-term commitment to the chosen
management option.  For example, it is not wise to rely entirely on volunteer commitment to
manage semi-natural grasslands as numbers often fluctuate.  It is important to be able to see a
management option through to the end.  For example,  before introducing a hay cutting regime,
one must consider whether it will be possible to dispose of the cut material.

“ Which is the most resource efficient management option?

This is an important practical question.  For example, on a working farm there are often periods
when there are fewer demands upon labour and machinery.  At these times it is easiest to carry
out conservation management activity, including the supervision of grazing animals, although
there should be no sacrificing of nature conservation goals.  Similarly, where breeding ewes are
the main grazing animal, they can be used most efficiently after the weaned lambs have been
separated from their mothers, as at this time their nutritional requirements are lowest.  The aim
should be to create a long-term sustainable pattern of management. (See Chapter 5.)

“ Are there public relations aspects to be considered?

Where grassland conservation involves negotiation with an owner or occupier there may be
in-built resistance to the proposed scheme.  In part this may be due to unforeseen practical
problems and proposals may need to be revised.  However, some owners and occupiers have
preconceived views of grassland management which run contrary to nature conservation.  It
may be necessary to provide a clear explanation of why the proposed management regime is
appropriate and sell this.

Even more problematic may be public reaction to management.  For example in areas where the
public have enjoyed de facto public access they may react against fencing and other actions that
restrict access.  Activities such as grazing, scrub clearance and particularly burning may be seen
by the public as damaging to wildlife.  A small public relations campaign to explain why the
work is required and what it will involve is well worth implementing.  Once the local
community is persuaded, it is likely to continue to support conservation of the site and its
management.

3.8 Monitoring grassland management

For management purposes two types of monitoring information are required:

The first type is biological and ecological information, the second details of how the site has been
managed.  Guidance about such monitoring is given in Chapter 15.
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4 The agricultural perspective

4.1 Introduction

The biological diversity of Britain’s grasslands has suffered drastically since the last war (Chapter 2) due
mainly to processes of agricultural intensification. (Stoate 1996).  Prior to 1930, the use of external inputs
was severely limited by economic constraints, which restricted the level of production to what each farm
could sustain with its own resources. This helped to maintain biological diversity of farmland habitats,
an effect which was enhanced by the smaller scale and wider mix of farming enterprises. The yields of
all the major farm products have increased dramatically due to greater use of inputs during the last 50
years with wheat production rising annually by an average of 2.3 per cent and milk by 1.8 per cent
between 1946 and 1993 (Baldock et al, 1996).

However, these improvements in productivity have been accompanied by growing public concern over
a range of farming-related issues such as habitat destruction, environmental pollution, food safety,
animal welfare and rights of access.  The political pressure generated over these issues has resulted in
significant efforts being made to resolve them and for nature conservation perhaps the most important
change has been the introduction of the various agri-environmental schemes, which provide financial
incentives for promoting positive management of land to achieve environmental benefits.  

With 76 per cent of Britain’s land surface occupied by agriculture, and 65 per cent of that comprising
grassland (Brockman 1988), the importance of livestock farming for conserving grassland as a landscape
feature remains paramount.  Many managers rely on commercial farmers to implement the required
grazing regimes on their nature reserves whilst some farmers are directly responsible for managing their
own SSSIs or other biologically important grasslands.  With only 5 per cent of permanent grasslands in
lowland Britain having escaped agricultural improvement since 1930 (Hopkins & Hopkins 1994) the
survival of the low-input, extensive livestock systems that have developed and maintained the ecological
character of these semi-natural habitats through the ages should be a key concern for conservationists
(Tubbs 1997).

The purpose of this chapter is to outline how the British agricultural industry is being shaped by various
political, economic and ecological factors. It sets the context for both Chapters 5 and 6 by providing a
useful insight into the underlying conflicts of interest between farmers and conservation practitioners
and proposes means for resolving them.

4.2 The political context

Today, UK agricultural policy is heavily influenced by the European Union, since the majority of support
payments are part funded by the Community. In 1995/96 the EU contributed £2.6 billion to the British
agricultural sector and this is scheduled to increase to £3.1 billion by 1998/99 (MAFF 1997) which
represents about 9 per cent of the EU’s total budget for CAP.
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Britain joined the EEC (European Economic Community) in 1973 when its agriculture came under the
influence of the CAP (Common Agricultural Policy), which had been established to try and integrate
food production within the Member Nations.  The objectives of the CAP were set out in Article 39 of the
Treaty of Rome which had established the first six nation EEC in 1957.  Essentially these were:

“ increase productivity by promoting technical progress;

“ ensure a fair standard of living for farmers by increasing their earnings;

“ stabilise food markets (minimise adverse effects of price fluctuation);

“ ensure availability of food supplies;

“ ensure reasonable prices for consumers.

There are potential conflicts that can develop between these different objectives, especially where they
concern the contrasting needs of farmers and consumers.  Such tensions continue to bedevil the CAP and
the current round of reform proposals (Agenda 2000) are being strenuously debated within the
Community.

The policy operates along two broadly different approaches:

“ Financial mechanisms: arrangements for supporting farm incomes eg price support, intervention
mechanisms, livestock headage payments, export subsidies, exchange rate mechanisms.

“ Structural Policies:  measures which influence structure and efficiency of the industry eg
vocational training, marketing and cooperative initiatives, agri-environment policies such as
Environmentally Sensitive Areas.

The financial mechanisms correspond broadly with the production-based system of support that has
been the main thrust of the CAP throughout its existence and which has helped to shape market forces
artificially.  Structural policy on the other hand has, until recently, received very little emphasis because
it does not influence farm prices directly and is therefore a rather blunt instrument for achieving change.

However, the CAP has come under increasing scrutiny and criticism during the last two decades because
of the perceived damage it is inflicting on the biological, cultural and social fabric of the countryside,
especially in Britain.  It has also become increasingly burdensome to the taxpayer as well as generating
tensions amongst the EU’s trading partners who object to large surpluses of European commodities being
‘dumped’ on  world markets at low prices.

Increasing pressure on the CAP throughout the 1980s eventually resulted in the McSharry reforms of
1992.  As well as some very significant and complicated changes to the financial mechanisms (eg arable
area payments, compulsory set-aside and livestock quotas) which indicated a commitment to controlling
direct subsidising of production, these reforms also included expansion of the structural policies.  In
particular the Agri-Environment Regulation (2078/92) required all EU member states to establish their
own schemes for paying farmers to implement conservation objectives in conjunction with their
businesses.
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The responses by different member states have varied considerably, with up to 70 per cent of farmed land
in countries like Austria and Finland being entered for the relevant scheme, but only 8 per cent in the UK
(Countryside Commission 1998). Overall, at least in budgetary terms, this commitment represents a
rather modest 3 per cent of the total CAP expenditure (Baldock et al, 1996).

However, pressures on the EU to further de-couple farm support from the means of production have
been maintained by the World Trade Organisation prior to its next summit in 1999.  This is because the
50 per cent of the average income that EU farmers receive in the form of subsidies is thought to give them
an unfair advantage over their counterparts in other countries such as New Zealand, Australia and USA
where the equivalent levels of subsidy  are 5 per cent, 10 per cent and 15 per cent respectively
(Richardson 1998). This fact combined with the increasing budgetary uncertainty arising from proposals
to expand the EU by inclusion of former Soviet bloc countries in central and eastern Europe, makes
maintaining the existing CAP arrangements unlikely even in the relatively short-term.

The political momentum for another round of CAP reform has already produced an unprecedented level
of consensus right across the rural sector.  Leading conservation organisations have been demanding that
support payments to farmers be (a) completely decoupled from agricultural production and (b) made
conditional upon appropriate management for achieving environmental gains (cross compliance).  The
farmers’ and landowners’ organisations too have called for the same basic changes (NFU 1995 and CLA
1995). 

In July 1997 the European Commission announced its proposals under Agenda 2000, a statement of its
views on the objectives and future direction of  EU agricultural policy. Agenda 2000 confirms the policy
choice expressed in the Agricultural Strategy Paper of December 1995 (European Commission 1995) of
developing a coherent rural policy accompanying shifts away from price support to direct payments for
farms. This was based on the aspirations raised by EU Agriculture Commissioner Franz Fischler (the
Cork Declaration 1995) to achieve better integration of agricultural, environment and rural development
policies. 

The initial proposals were subsequently developed into a set of draft regulations issued in March 1998,
with the aim of completing the reforms during 1999, once they have been agreed by the European
Parliament and the Council of Ministers.  They develop and extend some of the initiatives from the 1992
McSharry reforms, but have been criticised for paying insufficient regard to agri-environment measures,
which are still only projected to account for 5 per cent of the total CAP budget (English Nature 1997a).
The specific effects of these proposed reforms on lowland livestock systems are hard to predict because
of their complexity, with contrasting strategies for the different agricultural sectors (English Nature et

al 1998).

The most significant measures would appear to be:

Beef.  The 30 per cent cut in intervention support for prices will be compensated by higher levels of direct
payment to beef farmers.  Part of CAP funding for these direct payments is reserved for a ‘national
envelope’ so that each member state can decide whether it its to be issued in the form of headage or area-
based payments.  Extensification payments will be increased to provide stronger incentives for reducing
stocking rates, and these latter will be calculated more precisely by including all cattle and sheep on a
holding rather than only those eligible for headage payments.  Quotas will be introduced for claiming
Beef Special Premium, as well as Suckler Cow Premium.
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Dairy.  Price support for milk will be reduced by 10 per cent with quotas for production continuing until
2006.  A new headage payment for dairy cows will compensate farmers directly for this loss of income.

Sheep.  No changes are proposed.

Rural development.  This regulation comprises a number of measures which could affect lowland beef
and sheep production:

! Agri-environment schemes – the management requirements must exceed good agricultural
practice, and payments should provide financial incentive (up to 20 per cent) as well as
compensation for loss of income.

! Less Favoured Areas – the LFAs are seen as the main instrument for sustaining low-input,
environmentally-friendly farming.  

! Early Retirement Scheme – proposals for providing pensions for farmers who retire early to
promote restructuring of the agricultural industry.  The UK Government has just cancelled its
own plans for encouraging beef farmers to do this (Wright 1998) preferring to wait for the EU’s
plans to be decided.

The proposals have yet to be ratified by the council of ministers but they will be under some pressure
from the Commission to complete the process before the elections to the European Parliaments take place
in June 1999.

Although agricultural policy in Britain is heavily influenced by the CAP, the UK Government has
frequently disagreed with its European partners over the levels for subsidising production.  With
significantly larger holdings and more efficient systems, the UK is better placed for withstanding
reduction or removal of subsidies than most of its EU partners (Baldock et al loc cit).  A core objective of
UK agriculture policy is the de-coupling of farm support from commodity prices which would enable
the EU to export more competitively at world trade prices, these being significantly lower than domestic
ones within the EU. The Government has already stated that it intends to divert some of the funds
released by decoupling towards specific and targeted agri-environment measures, something envisaged
within proposals for ‘national envelopes’ under Agenda 2000.

The changes in farm structure that government policy is pursuing would seem unlikely to be compatible
with the UK BAP objectives (Baldock et al loc cit) since efficiency of production is usually associated with
intensification and specialisation, the two aspects of modern agriculture that have been most detrimental
to wildlife (Stoate loc. cit). MAFF (pers comm) expects that the economic pressures which are likely to
attend decoupling of farm support will enhance the attraction of agri-environment schemes as a means
of maintaining profitability; certainly the majority of existing participants joined their agri-environment
scheme primarily for its financial benefits (Clark 1997).

It seems likely that the uptake of agri-environment schemes could depend primarily on small and
medium sized farmers, since the larger more efficient units will be better placed for competing in the free
market without subsidies. However, the success of the Government’s policy for restructuring the
industry depends on a significant number of smaller holdings being amalgamated into larger ones, which
could make them less accessible to options for extensification. The proposals for an early retirement
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scheme for beef farmers could therefore be a particular cause for concern among conservationists, since
the fewer beef farmers that remain in the lowlands are likely to be the more efficient and intensive ones.
These proposals have been put on one side for the time being until the EU’s own plans for early
pensioning off farmers have been clarified as a result of Agenda 2000

It is difficult, however, to reconcile this emphasis on restructuring the industry as a means of improving
competitive efficiency with the commitment to facilitating agriculture’s accepted role in rural
conservation.  In 1992 the Government responded very positively to the Rio Earth Summit and Agenda
21, producing a clearly stated strategy for maintaining and enhancing biodiversity within the farmed
environment.  (HM Government 1994.)  This statement listed a number of means by which biodiversity
would be promoted through changes in agriculture including reduction of stocking densities. Such
approaches have already been tried in the form of Countryside Stewardship and the various ESA
schemes, and have been shown to be successful in achieving environmental gain when based on
adequate levels of financial incentive (Coates 1997). However, these agri-environmental schemes appear
likely to conflict with the strategy for restructuring and rationalisation as a means of maintaining farm
incomes.
 
Although this dichotomy has not yet been recognised within official statements of government  policy,
it may find its own resolution within the context of upland and lowland situations. Already a bias is
apparent in the targeting of upland areas for promotion of amenity and conservation objectives, which
could leave lowland Britain increasingly exposed to market forces and the pressures of agricultural
intensification.  This would carry serious implications for the remaining fragments of  semi-natural
grassland outside the LFAs.

Current economic forces could result in an acceleration of the trend that has prevailed throughout the
post-war decades and which CAP funding has been unable to stem.  The number of farms has already
halved since 1945 with a corresponding increase in size of remaining holdings (Office of Science &
Technology 1995) while the farm workforce has also declined by 30 per cent between 1970 and 1993, with
a further 12 per cent reduction predicted to occur by 2005 (MAFF CAP Review Group 1995).  Such
structural changes have accompanied, even driven, the intensification of modern farming systems and
seem unlikely candidates for reversing the environmental damage that has resulted. (English Nature
1997.)

4.3 The relationship between farming and conservation

The divide that separates agriculture and nature conservation has been a deep and long-standing one,
enshrined in the early dogmas of the post-war Nature Conservancy (Sheail 1997) and perpetuated by the
ecological damage inflicted on the countryside by modern intensive farming systems.  The Agriculture
Act 1986 attempted to resolve the institutional basis for this rift by requiring Agriculture Ministers to
strive to achieve a balance between agriculture objective and cultural, social and environmental issues.

The first of the Environmentally Sensitive Area Schemes was instated soon afterwards and helped to
demonstrate the need for improving the levels of understanding and cooperation between the two
sectors.
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The existing semi-natural grassland resource is not evenly distributed throughout Britain; by far the
largest proportion is located in the uplands of the north western half of the country.  Here it frequently
occurs in large, coherent blocks for which the primary form of land-use is extensive, low input farming
centred on livestock production. 

However, in the lowlands, the situation is very different with less than 3 per cent of permanent
grasslands (ie more than five years old) still of semi-natural origin (Jefferson and Robertson 1996).
Further more their remnants are widely scattered and fragmented, making them difficult to comprehend
or manage in a meaningful and holistic way (Tubbs 1996).  A significant proportion of these grassland
sites have been isolated from the low-input farming systems that previously maintained them, as the
latter were displaced by modern agriculture methods. These marginalised semi-natural grasslands  have,
in may cases, been subsequently acquired as wildlife reserves or in some other way designated on behalf
of nature conservation.

Even so, their future remains somewhat uncertain since even dedicated nature reserves have to be
managed effectively and sustainably.  Many of the ecological changes, which initially accompanied
agricultural abandonment, were desirable in conservation terms as expansion of the woodland and scrub,
at least in its early stages. The continuing spread of scrub however, inevitably resulted in unacceptable
losses of grassland. Many Nature Reserves suffered in this way during the three decades that followed
collapse of rabbit population in the 1950s with the advent of myxomatosis, but because the changes were
gradual they were not fully recognised until well advanced.  Aerial photography has sometimes been
important in demonstrating the rate at which grasslands were being overtaken and identifying the areas
most affected (Robinson 1992).

When Martin Down was purchased as a National Nature Reserve in 1978 (Toynton 1994) the necessity
for grazing was well understood and, although the chalk downland had been ungrazed for a number of
years, steps were immediately taken to restore it using sheep owned by local commoners.  The (then)
Nature Conservancy Council also purchased their own sheep flock which could be used to provide a
more precise management tool as and when it was required.

Other conservation bodies have followed this approach and purchased their own livestock, using sheep,
cattle, ponies and even pigs, sometimes in combination on the same site to achieve particular
management goals (Read 1994).  This can be effective for conservation purposes but the cost implications
and the practical difficulties of owning livestock make it an unsuitable option for many site managers.

Some large nature reserves, like the Ribble Marshes (Lambert 1993), have experienced no difficulty in
achieving effective grazing management via commercially farmed livestock because the quality of the
pasture and the numbers of animals still suit the local system of production. 

Grazing management on nature reserves is therefore implemented in different ways which place varying
degrees of emphasis on developing a cooperative relationship with farmers.  If commercial farming’s
involvement were to cease, there would be strong pressure to devise alternative, autonomous
arrangements, although the cost effectiveness of in-house grazing is often questioned.  The National
Trust (Oates et al 1998) with considerable experience of conservation grazing considers management of
their own stock to be the last resort in terms of practicability.  Any move towards ownership would be
made easier by reserve managers acquiring a comprehensive understanding and detailed knowledge of
the farming systems that they are currently using and hoping to emulate.
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The Grazing Animals Project (GAP - a partnership between Liverpool  John Moores University,  EN and
others) represents an important initiative in promoting dedicated conservation grazing (Enact 1997, 5,
no.4 p10).  It aims to improve the supply of suitable animals for this work and stimulate exchange of
information and experience through the activities of a working group and a forum, both of which are
broadly constituted, and have a collaborative approach.

The role of commercial farming on nature reserves will always by definition be secondary to
conservation and the future of them is reasonably well assured as long as government grants, charitable
gifts and public subscription continue to provide adequate levels of funding for the specialised
management that they require. Three-quarters of SSSI land is privately owned, however, and therefore,
not managed primarily for conservation but subject to more commercial management priorities.

There is some concern over the current state and future prospects of grassland SSSIs. A sample of 211
management units from 172 grassland SSSIs revealed that 46 per cent were considered to be in a sub-
optimal condition for nature conservation, 14 per cent recovering and 19 per cent continuing to decline
(Sketch 1995).  The Wildlife and Countryside Act 1981 places lower emphasis on statutory protection for
these SSSIs and much more on securing voluntary co-operation with their owners. Damage to, and
inappropriate management of grassland SSSIs is often the result of agricultural activities which indicates
that within this wider environmental context, conservation and agriculture are still failing to achieve the
required level of understanding and mutual cooperation.  Current management practice on 21 per cent
of grassland SSSIs  is judged to be unlikely to maintain the scientific interest (Sketch loc.cit).

The primary reasons for these shortcomings are economic ones with pressures for intensification,
development, afforestation or even abandonment arising from landowners expecting to generate certain
levels of income from their land assets.  These pressures will increase as general farm income declines,
a fact which conservationists need to appreciate when trying to develop suitable measures for sustaining
the systems of farming upon which ecological value depends (Tilzey 1998). 

These environmentally-friendly farming methods characterised by low inputs and extensive husbandry
(Bignal and McCracken 1996) are more prevalent on the European mainland, where their significance
for conservation is better appreciated than in Britain.  The European Forum for Nature Conservation and
Pastoralism (EFNCP) is a non-governmental organisation which draws support from many countries to
promote conservation in a wide ecological and socio-economic sense (Tubbs 1997) and places strong
emphasis on supporting and maintaining low input farming systems throughout the continent.

Such systems are rarer in Britain and are usually found in less favoured areas, so their significance is less
recognised in and less relevant for the lowlands.  Furthermore, the strong emphasis given to site-based
management as the primary means for conserving biodiversity, through nature reserves and the SSSI
network means that the role of farming has been marginalised. 

Sustainability could, however, be the central issue with which to forge a more effective alliance between
agriculture and conservation.  Responsibility for establishing the necessary level of dialogue for
achieving consensus will lie with conservationists, so the success being achieved by EFNCP in this regard
is encouraging.  A number of authors have already advocated adoption of a more integrated approach
to sustaining both agriculture and biodiversity (eg Baldock 1998, Tubbs 1997, Tilzey 1998) incorporating
ecological, social and cultural objectives.  This  has to be based on accurate assessments of real-life
situations, something that will require much new information and data.  Tallowin (1997) for example has
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already set out a list of future research requirements which would help to achieve better integration of
conservation objectives for semi-natural grassland into commercial livestock systems.

There should also be scope to trial strategic initiatives for bringing low-input farming into the
mainstream of nature conservation, so that the potential for synergism between them can be developed.
This might mean avoiding the short-term approach of grazing agreements, which do little to promote
confidence or understanding between grazier and reserve manager. There is probably considerable
potential for establishing longer-term relationships with suitable farmers based on principles of mutual
cooperation and benefit.  Such agreements could be based on more appropriate terms that are tailored
to suit the actual situation rather than prescribed legalistic conditions that fail to generate adequate levels
of trust between the two parties.

These new style management agreements would require farmers to recognise and appreciate the
ecological principles which inform management objectives for nature reserves while conservationists
would have to understand the economic imperatives that rule farming operation (eg Homer 1997). The
following sections indicate how livestock systems function as businesses and may assist reserve
managers who seek to understand the farming perspective better.

4.4 The agricultural management of grassland

4.4.1 Introduction

The important characteristics of a grass crop to a farmer are:

“ the quantity of grass produced and the seasonal pattern of production;

“ its digestibility and nutritional value, both in situ for grazing and as conserved feed (hay and
silage) (see Chapter 6).

To achieve high levels of animal production, farmers require large yields of digestible herbage over a
long growing season.  It is rare to find more than one or two different grass species in an agriculturally
improved grassland and high yielding perennial rye grasses now account for 90 per cent of the grass
seeds sown each year (Newton 1993). These changes have led to a steady increase in grassland output
in Europe over the past 30-40 years which together with the economic support provided by CAP, has
resulted in over production in the livestock sector (ie milk and beef production). Genetic improvements
in productive capacity of livestock combined with higher levels of supplementary feeding have also
contributed to the generation of  food surpluses.

Probably the most significant factor contributing to increased ruminant livestock production is the
improvement of agricultural grassland. Much of the original semi-natural permanent grassland has been
ploughed and re-sown with commercial grass cultivators and is regularly fertilised in order to maintain
higher levels of productivity. Much farmed grassland is classified as temporary ley because it will be
ploughed up before it is five years old to be replaced by a new, more productive sward.  One or more
arable crops can be grown between successive grassland reseeds as part of a mixed farming system.
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Most of Britain's permanent grassland occurs in the western half of the country, where the mild wet
climate favours grass production rather than cereals.  Arable production is more prevalent in the eastern
countries where permanent grass is frequently restricted to steep slopes and very shallow, or very wet,
soils, where it will often be semi-natural in origin.

Livestock farmers therefore utilise a wide variety of grasslands and have developed different systems
to suit contrasting conditions.  However, the general agricultural approach to grassland management is
broadly similar, regardless of situation, and comprises two main endeavours:

“ Improving grassland production - obtaining the maximum yield of grass from any given farming
situation.

“ Increasing utilisation of grass - ensuring that as much of the grass yield as possible is consumed
by livestock for conversion to saleable products.

These two aspects are considered more fully in the following sections.

4.4.2 Grassland Improvement

Sward productivity can be increased using a range of techniques which together are termed grassland
improvement and it is this process which has resulted in probably the most significant losses to the pre-
war semi-natural grassland resource. Improvement involves destruction of the original semi-natural
sward, usually by ploughing, but sometimes by spraying with a non selective systemic herbicide (eg
glyphosate).  This is followed by establishment of a new sward, which is usually based on modern rye-
grass (Lolium spp) cultivars either as a monoculture, or with  companion species such as white clover.
If the soil pH is below the optimal range of 5.5-6.5 lime is spread to raise it, while artificial drainage is
installed on grasslands that are too wet to sustain the improved sward or withstand the damaging effects
of heavy machinery and high stocking rates.  Use of selective herbicides may be needed to control annual
weeds which become established in the new sward following ploughing.  

The cultivation process usually mobilises reserves of soil nutrients to promote an initial flush of
productivity, which can only be maintained however by a regime of dressings with artificial fertilisers.
These contain soluble sources of nitrogen, phosphate and potash (N P & K) which are immediately
available for uptake by plant roots to promote an impressive flush of new growth.  Improvement is
therefore characterised by uniform, featureless swards of lush appearance and dark-green colour.

Having embarked on the process of improvement, fertility can only be maintained using external inputs
because modern varieties of rye-grass have all been carefully bred to perform  well under a regime of
routine dressings of N.  If this is not available they cannot perform to their full potential and are usually
less productive than the wild grass species they have replaced (Frame 1990).  Furthermore, the use of
soluble fertilisers damages the soil’s own systems for maintaining fertility since bacteria and fungi must
have organic matter as a substrate.  If organic fertilisers (ie dung) are replaced by soluble inorganic
sources the population of soil decomposers declines and becomes much less effective. Chemical inputs
also disrupt the natural balance between bacteria and fungi in the soil (Bardgett et al 1997) something
which could affect the above ground plant community by damaging the mycorrhizal associations. High
levels of production can then only be maintained at these very high levels as long as the inputs of soluble
fertiliser are continued.
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Of all the agricultural grass seed sold, about 90 per cent is rye-grass (62 per cent perennial, 18 per cent
Italian, 10% hybrid) (Brockman 1988) and numerous different cultivars have now been developed.  The
rye-grasses combine many desirable properties of an agricultural grass: high yield, rapid growth rate,
high palatability and nutritional quality, when under an improved system of grassland management.
However, when managed without artificial inputs, and especially without soluble nitrogen fertiliser, the
performance of these commercial rye-grasses drops back to the wild-type level or less.  Under semi-
natural or organic regimes then, wild species of grass can still out-perform rye-grass (Newton 1993).

Full improvement of grassland is an expensive operation and in many situations physical factors make
it non-viable from a commercial point of view, although where re-seeding is not economically justified,
productivity can be given a partial boost by dressing the existing sward with artificial fertiliser. Firstly
it may be treated with a selective herbicide such as MCPA (See annexes 3 and 4 ) to kill unwanted herb
species so that the grass content of the sward is increased.  Such grasslands are described as being semi-
improved and are usually characterised by the presence of more species in the sward, especially grasses,
than a fully improved sown grassland.  They will probably still have the characteristic dark-green colour
and lush growth habit associated with improvement but will usually contain a wider range of
dicotyledonous plants, albeit commoner species (eg buttercups Ranunculus spp., dandelions Taraxacum

spp., common sorrel Rumex acetosa and broad-leaved dock Rumex obtusifolius).

4.4.3 Grassland utilisation

Having invested considerable resources in improving the productivity of their grasslands, farmers are
understandably keen to ensure that as much of the useful yield as possible is channelled into animal
production. Their techniques and systems of management are therefore specifically designed to maximise
this efficiency of utilisation.

Figure 4.1 represents the seasonal change in biomass production in a typical ungrazed sward throughout
a normal growing season.  In spring, as the soil temperature begins to rise, new shoots are put out, the
photosynthetic capability increases and plant growth rates (productivity) begin to accelerate.  This results
in a steady accumulation of plant biomass, represented by the area under the curve, which corresponds
to the yield of the sward.
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____________ Biomass
- - - - - - - - - - Growth rate

Figure 4.1   Seasonal change in an ungrazed sward

Vegetative production begins in spring and accumulation of new shoots produces increments in biomass.  Plant growth rates peak
in early summer but decline quickly once flowering begins and resources divert into support tissue.  Biomass falls more slowly as
the ungrazed sward senesces in situ.
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By the end of May, flower heads begin to appear in the sward, marking a change in plant life-cycles as
reproduction takes over and resources are diverted to production of flowers and seeds in preference to
vegetative growth.  Production of plant biomass therefore declines as photosynthetic capabilities are
reduced through a combination of leaf senescence and shading.  This fall in growth rate is accompanied
by a loss of nutritional quality because the stalk in its reproductive phase contains a lot of fibrous stem
and seed-head material, and much smaller amounts of the more digestible green leaves, and developing
shoots, that contain soluble sugars and proteins.

After seed set, productivity usually recovers somewhat when soil moisture levels increase in the autumn.
This shows up as a smaller, secondary peak in growth rate at the end of the season. 

This overall pattern of production represents the typical growth curve of an improved rye grass sward;
that of a semi-natural, species-rich grassland probably shows similar basic trends, but the peaks would
be smaller and flatter due to lower overall productivity and the range of flowering times of the different
species. Patterns of productivity in unimproved grassland have not yet been fully investigated perhaps
because they are not commercially significant, although it seems that yields are at least 40 per cent lower,
and show greater fluctuation between years than their improved counterparts (Tallowin 1997).

To the intensive farmer, the decline in productivity after flowering begins, represents an unsupportable
waste of potential for growth which can only be avoided by repeatedly harvesting the accumulated
biomass during the initial growing phase.  The initial effect of grazing or cutting is to cause sward
growth rate to decline sharply as leaf area is removed and photosynthetic activity is lost.  However,
because plant metabolism is geared up for vegetative growth, new shoots are quickly formed and growth
rate recovers much more quickly than if the harvesting had been delayed until after flowering (see also
Chapter 5).

If the harvesting is done by mowing, the defoliation is uniformly severe over the whole area, and
recovery will be equally vigorous throughout the whole sward, assuming that soil conditions do not vary
(see chapter 6).  Grazing however is patchy in space and extended in time so that some parts of the sward
are defoliated sooner, some later and some not at all.  If the period of grazing is further  extended, some
parts of the sward will be grazed again, reducing the leaf area still further, and eating into the
photosynthetic capital that is required for recovery. This can suppress the ability of the sward to regrow
although the effect is usually short-term and localised.  Utilisation can therefore represent a difficult
compromise for the farmer in trying to achieve a balanced but thorough removal of material, so that as
much of the sward as possible is removed without reducing its potential for future growth.

The most nutritious part of a grass plant is its actively growing shoot so the most effective use of
agricultural grassland maintains optimum herbage quality by providing sufficient grazing pressure, or
cutting frequency, to prevent flowering within the majority of the sward. Animal production benefits in
two complementary ways (Korevaar and Van der Wel 1997):

“ Increased intakes of dry matter - young swards are more palatable so livestock will voluntarily
ingest more plant material compared with the same swards at a later stage of development.

“ Improved nutritional quality - the herbage from young swards is more digestible so a larger
proportion of it can be assimilated and channelled into growth and reproduction of farm
livestock.
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The timing of mowing or grazing is therefore critical in a farming context since a delay of just a few days
once the sward has begun to produce flower heads, can result in a significant deterioration in quality
thus lessening the efficient use of the grass crop. Stocking rate is also important and modern farming
practice aims to graze  pastures with an intensity that prevents flowering in order to maintain pasture
quality whilst at the same time leaving sufficient leaf material to permit the sward to recover fully in the
three-four weeks following removal of livestock. Figure 4.2 represents the seasonal change in biomass
production in a typical grazed sward throughout a normal growing season.

____________ Biomass
- - - - - - - - - -  Growth rate

Figure 4.2   Seasonal change in a grazed sward

Natural breeding cycles of grazers are timed to exploit the nutritional superiority of early-season plant growth.  This modifies
subsequent food supply to the grazer’s own advantage by inhibiting flowering and promoting active regeneration of leaves that
contain higher concentrations of soluble nutrients.
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This approach is in marked contrast to the management philosophy favoured by nature conservation
where flowering and seeding are valued for the ecological diversity and visual amenity that they provide
in a sward.  Grassland management on nature reserves appears in many respects to represent the
antithesis of everything that today’s profitable livestock farmer is striving to achieve.  This probably
represents a conflict of interest which is too fundamental to be fully resolved although an effective
compromise can be achieved in the majority of real-life situations provided that there is good-will and
understanding on both sides.

4.5  Agricultural  systems

4.5.1 Introduction

Geographical differences have produced a wide variety of grassland types in Britain, and agriculture is
able to exploit almost all of them for livestock production.  It has done this by developing a variety of
farming systems, each one adapted to suit the demands of a particular physical environment.  However,
despite being separated by considerable distances and despite adopting different management strategies,
many of the livestock systems in Britain are interconnected via shared marketing procedures.

The general situation is characterised in terms of a north-west/south-east divide, with the majority of
upland grasslands situated in the northern half of Britain (60 per cent of rough grazings are in Scotland,
Brockman 1988) while the south has most of the lowland grasslands which form the main focus for this
handbook.  The contrasting ways of farming in these separate regions form an important part of the
agricultural backdrop to conservation management, while the well-structured system for marketing and
moving animals between them is of great practical relevance. Indeed its significance for the sheep sector
is such that it merits a special term: stratification. 

4.5.2 Hill farming

Most of the 'grassland' in upland areas is infertile moorland or mountain grazing - thin, acid, often poorly
drained unproductive soils, which support only the toughest and most unpalatable type of vegetation.
This and the harsh climate demand specialised breeds of livestock able to survive and generate a
financial return. 

Most hill farms possess large tracts of this poor quality land, often unfenced and shared, at least
peripherally, with the stock from adjoining farms.  The sheep that graze on the hill must be 'hefted' on
their own farm, perceiving it as being home territory, recognising its general limits and being prepared
to stay within them.  It is therefore important that continuity is maintained within the breeding flock, by
recruiting mainly replacement females which have been born on the farm and are accustomed to its
limits. Cattle were frequently kept in a very similar manner although this has declined dramatically as
the breeds capable of coping with such harsh conditions have become unfashionable.

Hill farms do not usually operate with just hill grazings and most have better quality land situated in a
valley and extending some way up the slopes where there is shelter, water and more fertile soil.  The in-
bye land, as it is termed, is an enclosed area surrounding the farmstead, and in winter and early spring
is used for sheltering the young stock and the breeding animals while they give birth.  As the summer
comes in, the newly lambed or calved animals are moved out onto the hill where they have to work much
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harder to find food.  This leaves the fields empty of animals, shut-up to grow hay or silage, the winter
forage for feeding to livestock.

The economy of the hill farm is therefore profoundly influenced by the quality and extent of its in-bye
land; winter fodder is expensive to buy in and so as much as possible must be produced in-situ.  The
pressure to improve these ' northern hay meadows' (MG3 Anthoxanthum odoratum – Geranium sylvaticum

grassland (Rodwell 1992)), in order to increase their productive output has been largely irresistible,
resulting in severe losses of these original semi-natural communities (see Chapter 2). There is an obvious
parallel here with the MG5 meadows in the lowlands.  

Similar pressures have also resulted in enclosure and improvement of areas of rough grazing wherever
this has been justified by their productive potential.  Such areas are termed 'intake' and while not being
fertile enough to support production of conserved winter fodder, they do allow for higher stocking rates
on the better quality grazing while provide useful transition for younger or weaker stock moving out
onto or coming back off the hill.

The harsh conditions make it uneconomic to finish growing animals on hill farms so most of them sell
store lambs or calves for breeding or further fattening in the lowlands. Autumn is the main time when
these animals are marketed and a steady supply of store lambs and weaned suckler calves, as well as
draft and cull ewes moves from the upland areas into the lowlands where the fertile conditions are more
favourable for growth and breeding .

The income from hill farming is lower in relative terms than for most types of lowland farming due to
the less productive environment. A larger proportion of hill farm income comes directly from
government support, most of it in the form of headage payments: ewe and suckler cow premia together
with Hill Livestock Compensatory Allowance payments for both types of animal. This can amount to an
extra £10-£12  per ewe or £125 per cow in the most disadvantaged areas and providing a strong incentive
for farmers to keep more animals. Attempts to limit the stocking rate have therefore been imposed which
include imposing quotas limiting claims for premia and establishing upper limits to overall stocking rate.
Special penalties can be applied where overgrazing occurs (MAFF 1996). Under Agenda 2000 proposals
payments would be switched away from a headage to an area basis (Goss 1998). 

4.5.3 Lowland livestock systems

Most lowland farms have many more advantages in terms of productivity, deeper and more fertile soils,
gentler slopes and kinder climate all combine to provide better opportunities for achieving high levels
of output from more profitable enterprises, usually arable and dairy production.  Where the land is of
poorer quality, it often makes better financial sense to abandon it rather than invest time and resources
in continuing to farm it.

Most lowland farms generate their main profits from a single enterprise (usually arable or dairy)
concentrated on the best land that they have.  If they also have areas of a lower grade, then these may
be incorporated into the farming system by utilising them for an additional enterprise of lower output
such as beef or sheep production if these can be linked to the main enterprise in an economically viable
way. Dairy herds, for example, produce a supply of surplus calves which can be reared for beef, while
many arable crops generate residues and by-products which can be fed to cattle or sheep (straw, sugar
beet tops etc).  So although the secondary enterprise may be less profitable, it can be justified so long as
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it ultimately generates an economic return. Beef and sheep fit into this context very neatly, because they
can use the farm’s spare resources - land, labour, crop or dairy by-products, buildings, even spare capital
at certain times of the year.  On farms where there is no land of more marginal quality an intensively run
beef or sheep enterprise might be an appropriate way of using spare buildings and manpower, often just
at particular times of the year.

So while the hill farmer usually has little choice regarding the enterprises he operates, the lowland farmer
can be much more flexible.  Crop production dominates the eastern half of lowland Britain with arable
units often including beef or sheep production as a subsidiary enterprise. Livestock predominates in the
western half, with dairy being the preferred enterprise, but often accompanied by sheep and/or beef.
Many dairy farms will rent out winter grazing for sheep from the uplands as a means of maintaining
pasture quality and reducing weed problems. This is known as agistment.

4.5.4 Organic farming

Organic farms can be found all over Britain, mainly in the lowlands, but some hill farms have also
adopted its precepts.  They contain the same basic enterprises that are found on non-organic farms, and
employ essentially similar elements of husbandry.  The fundamental difference is that organic farms do
not use artificial chemicals to promote and protect plant growth and they avoid the routine use of
veterinary treatments for prevention of animal diseases.

The founding philosophy of organic farming is that sufficient quantities of the best quality food can only
be sustainably produced by working in sympathy with natural systems.  Any departure from this general
approach, will, it is stated, result in deterioration of food quality, or its contamination, even though
overall yield may be higher initially. Organic production is subject to European legislation (EC
Regulation no. 2092/91) which requires member states to apply rules for production, inspection and
labelling of organic foods. 

Every organic farmer must by law be registered with one of the organic sector bodies, the best known
example of which is the Soil Association.  They are then subject to an annual inspection during which
all of the farm’s financial and physical records must be made available to an inspector who has been
specifically  trained for this role.

In terms of grassland management, the avoidance of artificial fertilisers and herbicides  undoubtedly has
very positive benefits for wildlife.  On the other hand, a significant proportion, if not most organic
systems are based on arable enterprises that are organised around rotational grassland.  This therefore
will be ploughed up on a regular basis and be unlikely to develop any significant botanical interest,
although where it does use permanent grassland, organic husbandry places a strong emphasis on
managing it for its herb content and overall species diversity.  These qualities are valued for their
contribution to animal health, since many herbs are deep rooted and capable of concentrating minerals
and trace elements that grazing ruminants require in their diet (Newton 1993). Additionally, organic
farming has conservation standards that specifically prohibit the destruction of semi-natural unimproved
grassland or other wildlife habitats (The Soil Association 1997).

Furthermore, the organic approach to animal production is more compatible with nature conservation
since grazing livestock are expected to obtain as much of their nutritional needs as possible from grazing
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and home-grown forage.  This provides a built-in control on stocking density since supplies of bought-in
feed have to be minimised and feeding of concentrates is limited.  

Organic farmers are therefore more likely to favour the traditional native breeds of livestock that are
better able to cope with a diet based mainly on grass. Such animals are probably more suitable for
conservation grazing projects so organic farmers are often in a better position to assist with this type of
management as a result.  One problem, however, is that use of herbicides for controlling the regrowth
from cut stumps following scrub clearance is prohibited under the organic standards so that other means
of achieving this are needed before organic livestock can be used on such sites  The availability of
payments from the Organic Aid Scheme for the first five years of organic management of land may serve
as an important financial incentive for securing the services of an organic grazier (Grayson 1997). 

4.6  Economics of livestock farming  

4.6.1 Introduction

The role of specialised commercial agriculture in Britain has been expanding steadily ever since the
Industrial Revolution and has been accompanied by a corresponding decline in subsistence farming.  The
livelihoods of most farms in the UK therefore now depend on the business profits from their farming
activities, which means that the sustainability of many culturally important and environmentally
beneficial land-use practices is now threatened by the present economic problems within the livestock
sector.

Economists have developed a standardised system for describing and monitoring farming’s financial
performance which helps in the detection of business trends and improves the identification of their
causal factors.  The industry benefits from annual publication of several farm business survey
handbooks, each of which analyses financial performance within a particular geographical region (eg
Welsh Institute of Rural Studies 1997). This information is also used for making short-term predictions
about future business performance, most notably in the Management Pocketbook published by Wye
College (Nix 1997).

Nature conservation also utilises this standardised financial approach which is useful in shaping policy
and testing strategies (eg Venus 1997).  In practical terms it can also assist in the financial planning and
control of grazing projects, ensuring that each enterprise is managed cost effectively. A clearer
understanding of agricultural practices on the part of conservation managers and a better appreciation
of the financial imperatives which confront farmers and graziers can also improve communication with
them and promote better opportunities for cooperation (Bowley 1994). The rest of this section therefore
provides analysis and explanation of the economics of lowland beef and sheep production to assist
conservation managers wishing to increase their understanding of these issues.
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4.6.2 Enterprises and gross margins

For accounting purposes each farm product is treated as a separate financial enterprise, with a budgeting
period usually of 12 months, although this can be longer (eg 24 month beef finishing).  Within the
livestock sector, the enterprises of most importance to nature conservation are the ones which place the
greatest emphasis on using summer grazing: spring-calving suckler cows, spring-lambing ewes and
extensive beef-finishing systems.  Production of hay is only considered as a separate enterprise when the
crop is sold off the farm, a situation which sometimes occurs as part of reserve management.

The financial output of each livestock rearing enterprise is derived from the sale of animals, less their
initial purchase cost, allowance being made for incidental losses (mortality, straying, etc).  In the case of
breeding herds or flocks the animals sold have all been born on the farm, and therefore cost nothing, but
instead, allowance must be made for the cost of buying in or rearing breeding replacements.  The income
from any relevant headage payments is then added to this sales output to provide the total enterprise
output.

The costs associated with running the enterprise are termed its variable costs (‘variable’ in this context
denotes their relationship with the size or intensity of operation of the enterprise).  The main variable
costs directly associated with livestock enterprises are: purchased feed, medicine, veterinary fees,
bedding, marketing and transport charges.  It is also important to include the indirect costs of growing
grass and forage crops to be used for raising animals on the farm. This includes the fertilisers and sprays
needed for maintaining productivity of existing swards, together with the seeds for establishing new
swards and crops to feed to livestock (eg fodder beet, stubble turnips, maize). These expenses are
collectively known as the forage variable costs.

The difference between the variable costs of an enterprise and the financial output it generates is known
as the enterprise gross margin, and it normally represents a significant gain to the business.  It can be
expressed in absolute terms for the whole enterprise or on a  relative basis, per animal or per hectare of
land used by the enterprise.  These relative measures are used to compare and collate data from different
farms or different years, providing the basis for the various business surveys and handbooks which
monitor and predict the economic performance of agriculture.

Representative sets of gross margin data are provided (Table 4.1 a-c) to illustrate typical levels of
financial performance for suckler cow, breeding ewe and beef finishing enterprises.  The figures are all
on a per-animal basis and can therefore be easily compared with similar enterprises operating in
conservation contexts.  Comparative assessments of this sort can contribute important information about
the role of commercial livestock enterprises in practical conservation management, and be of considerable
help in planning and costing grazing projects. Financial information for conservation projects, on the few
occasions when it has been published is presented in different un-standardised ways that do not assist
comparison or overview (eg Bowley 1994, Tolhurst 1994).
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Table 4.1  Livestock Gross Margins (all data from Nix 1997)

a.  Lowland suckler cows (single suckling, spring calving)

£ per
cow

Note 1

Note 2

ENTERPRISE OUTPUT:

Value of weaned calves (265 kg live weight @ 7 months @ 102.5 pence/kg) 

Calf sales (allowing for 10 per cent mortality during rearing)
Suckler cow premium

LESS
! Herd depreciation (herd life: 6yr = 15 per cent replacement rate replacement heifers

purchase price £650, cull cows sale price £450 ie 650-450 x15 per cent

! Purchased calves  (4 per cent mortality @ birth, £115 per replacement) 

! Cost of bull per cow (depreciation or hire charge) 

272
245
117

30
5

12

i.  ENTERPRISE OUTPUT 315

Note 3

Note 4

NON FORAGE VARIABLE COSTS

! Concentrates (180kg  @ £130/t)

! Veterinary costs
! Bedding  (O.25t  @ £48/t.)

! Miscellaneous (transport & market charges)

23
22
12
8

ii.   NON-FORAGE VARIABLE  COSTS 65

GROSS MARGIN per COW, excluding FORAGE (i-ii) 250

FORAGE VARIABLE COSTS

! Seed, fertiliser, sprays
! Additional forage purchases  (0.25t @ £96/t)

37
24

Note 5 iii.   FORAGE VARIABLE COSTS 61

GROSS MARGIN per COW (i–ii–iii) 189

Notes
1. Calf birth weight 40kg. Calf Growth rate = 1kg a day if concentrates fed.
2. BSE controls now prevent cull cows being sold for meat. Max compensation = £350 per cow.  This increases

the depreciation costs to £45 per cow.
3. Concentrates fed mainly to calves from three months old @ .1.5 kg/calf/day
4. Cattle overwintered in cubicles. For straw yards would need 1-1.5t/cow  (Lampkin & Measures 1995.)
5. Hay for one month shortfall in home-grown supply.
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Table 4.1  Livestock Gross Margins

b. Finishing Suckler-bred Stores (purchased in Autumn, finished off grass @ 18 months old)

£ per
Beast

Note 1

ENTERPRISE OUTPUT:

! Sale of finished beast  (485kg. LW. @ £1.00/kg.)
! Beef special premium (only males  50 per cent of herd, @ 10 month)

LESS purchase of store

485
44

283

i.   ENTERPRISE OUTPUT 246

Note 2

Note 3

VARIABLE COSTS 

! Concentrates  (425kg  @ £120/t.)

! Veterinary costs
! Bedding  (0.21 t.  @ £48/t.)

! Miscellaneous  (transport & marketing)

51
12
10
11

i.   NON-FORAGE VARIABLE COSTS 84

GROSS MARGIN per BEAST excluding FORAGE (i-ii) 162

FORAGE VARIABLE COSTS

! Seeds, fertiliser, sprays
! Additional forage purchases  (0.17t.  @ 96/t.)

41
16

iii.  FORAGE VARIABLE COSTS 55

Note 4 GROSS MARGIN per BEAST (i– ii–iii) 105

Notes:

1. 1998 finished price 87.5pence/kg, live weight (Farmers Weekly 19/6/98) = £425 per beast.
2. Concentrates fed @ 2.5kg/beast/day for 170 day winter.
3. This value is for cubicle housing; costs for straw yards 4-5 times higher.
4. Gross margin @ actual 1998 price (note 1) = £46 per animal.
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Table 4.1  Livestock Gross Margins

c. Lowland breeding ewes  (Spring lambing) after Nix 1997 (all values to nearest £)

£ per Ewe

Note 1

ENTERPRISE OUTPUT:
   
! Sale of finished lambs  (165 per cent reared per ewe  @ £41.50 ea)
! Wool sales  (3kg per ewe  @ £1.00/Kg each)

! Ewe premium

LESS  

! Flock depreciation  (20 per cent replacement, ie five yr in flock. Culls sold @

£32.50  each replacements  bought @ £70 each & 4 per cent mortality.  Ram
depreciation  £2/ewe)

69
3

14

11

i.  ENTERPRISE OUTPUT 75

Note 2

NON FORAGE VARIABLE COSTS

! Concentrates  (54kg per ewe  14kg per lamb  @ £147/t)

! Veterinary costs
! Miscellaneous  (shearing £0.90/ewe, transport, marketing, bedding etc)

10
5
4

ii.  NON-FORAGE VARIABLE COSTS 19

 GROSS MARGIN per EWE excluding forage (i-ii) 56

FORAGE VARIABLE COSTS

! Seeds, fertiliser, sprays
! Additional forage purchases  (20kg/ewe  @ £100/t.)

6
2

iii.  FORAGE VARIABLE COSTS 8

GROSS MARGIN per EWE (i-ii-iii) 48

Notes:

1. Finished weight 38.6kg, price 107.5p/kg average for year.
2. Feeding for one month at tupping and three months at lambing plus one month finishing for lambs

c 0.5kg/day each
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The gross margins for all the enterprises on a farm are usually combined to obtain a full picture of the
whole business.  Many farming systems despite the post-war specialisation trends, are still based on a
number of different enterprises which are usually well integrated by the shared use of resources and the
exchange of products.  Calves from a suckler herd are often, for example, transferred after weaning to a
beef finishing operation on the same farm.  The breeding enterprise in effect, sells the stores to the
finishing one, although there is no exchange of money, and the two enterprise gross margins are
calculated on the basis of a single valuation of the weaned calves when transferred.  The whole farm gross
margin is obtained by simply adding the individual gross margins for all of the separate enterprises.

4.6.3 The whole farm business

Gross margins are not in themselves an accurate measure of business performance, only its productive
efficiency.  All of the farm enterprises use a number of shared resources provided by the farm but not
easily apportioned between them.  Such costs are not directly related to the level of production (unlike
‘variable’ costs) and to a significant extent must be borne even if the farm is producing nothing.  They are
therefore termed ‘fixed’ costs and represent the cost of maintaining the fabric of the farm eg:

Labour Full- or part-time, permanent or casual, paid or unpaid (farmer and his/her
family).

Vehicles/machinery Repairs and maintenance, depreciation (replacement cost), tax,  insurance, hire
charges, contractor’s charges.

Fuel/Power Electricity, gas, oil, petrol, diesel.

Administration Telephone, postage, subscriptions, accountancy charges, stationary, etc.

Finance Rent, building repairs, insurance, services, estate maintenance, etc.

A complete picture of the whole farm business can only be obtained therefore by including all these
various fixed costs in the accounting procedures together with any additional income not directly
associated with commodity production (eg payments from agri-environment schemes).  Table  4.2 gives
typical values of fixed costs for lowland livestock farms based on The Welsh Farm Business Survey (Welsh
Institute of Rural Studies 1997); it indicates the different levels of average expenditure on a per ha basis.
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Table 4.2  Lowland Livestock Farm Fixed Costs  1996/97

(All data from Welsh Institute of Rural Studies 1997)

FIXED COST ELEMENTS AVERAGE COST PER FARM (£)

Paid labour

Machinery costs
! Contractor
! Repairs
! Fuel
! Depreciation

Machinery sub-total

General overheads
Land expenses

Rent

1904

1840
2383
1400
4950

_____
10573

4598
1604
8167

TOTAL WHOLE FARM  FIXED COSTS £26,846

Sample size:  48 farms   average size : 74ha
Therefore average whole farm fixed costs: = £26,846 ÷ 74 = £363/ha

The ultimate purpose of these accounting procedures is to calculate the profit generated by the farm.
These are a number of different measures of profitability commonly used in farm business surveys to help
in the collation of data from different sources, but the simplest and most direct is:

Farm Profit = Whole Farm Gross Margin + Other Income – Total Fixed Costs

This profit represents the farmer’s disposable income and must provide for living expenses eg personal
spending, taxes, pension contributions, savings etc, together with any business investment.  The latter
represents the capital needed for maintaining or improving equipment and facilities within the farming
system, or paying off bank loans or mortgages with scheduled repayments.

Profit is therefore a fundamental determinant of a farm’s viability, and a continuing decline threatens both
the farmer’s livelihood, and the functional integrity of the farm itself through lack of reinvestment.  

4.6.4 The farm budget

The data already provided for enterprise gross margins and whole farm fixed costs allow profits for any
given farm systems to be predicted with reasonable accuracy.  In doing these calculations, the relative
contributions of all the different components of the system become apparent so that a much clearer picture
of the farm’s overall economy is produced.

This section assembles these different financial estimates in a hypothetical way to try and demonstrate
some of the factors that determine the economic performance of a typical livestock farm. The succeeding
sections then explore the possible budgetary effects produced by adopting two different options for
extensifying the system.



Economics of livestock farming

March 19994:24

If national averages for a size of enterprise are used  (Meat and Livestock Commission 1996) a
representative livestock farm would have 24 suckler cows and 220 breeding ewes.  If situated in the
lowlands the young stock bred on the farm would usually be taken through to finished weights ready for
slaughter, so there would be an additional beef finishing enterprise recruiting 24 weaned calves each year.
All lambs should be finished on the farm in the year of birth.

The average amount of land needed to support each individual cow or sheep throughout the whole year
is well known from a range of situations and these standard data allow the farm area to be calculated.
Once the size of the farm has been established it is possible to estimate the whole farm fixed costs, again
using published statistics (Table 4.2). 

The calculation of the typical farm budget is set out in Table 4.3 based on the gross margin data from Table
4.1 (a-c), and the fixed cost data in Table 4.2  while the area of the farm is based on a conventional stocking
rate for the lowlands of 2 LU/ha. Although this may be too high for conservation grazing it represents
typical levels of commercial performance and the financial pressures which shape it.  Many such farms
are relevant to nature conservation because they include SSSI or other semi-natural, unimproved
grassland within their holding while a significant number of others provide grazing management for
nature reserves and other grasslands of conservation importance, through grazing agreements.  The future
survival of such farms is therefore a matter of some concern amongst conservation organisations (English
Nature 1998).

The profits calculated from this farm’s budget, at just less than £3.500, appear to provide a critically low
return on the farmers’ physical labour, management skill and capital investment throughout the financial
year as a main source of income.

The receipts from headage payments are especially significant here since in themselves they account for
more than twice the final profit.  This demonstrates the livestock sectors’ dependency on subsidies for
economic survival and explains why any political move towards reducing or removing them causes grave
concern among the majority of farmers, since such changes reduces income on a direct pound-for-pound
basis.

Part of farming’s present economic downturn is also due to the high value of the pound on foreign
exchanges since when converted from European Currency Units (ECU) for payment of subsidies from the
CAP budget, the high exchange rate reduces the size of sterling payments to British farmers. The reliance
that sheep and beef farmers’ economies place on these payments means that farm incomes are directly
affected by the trend
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Table 4.3  Lowland Livestock Whole Farm Gross Margin with Intensive Stocking Levels

(LU = Livestock Unit)

Enterprise Stocking Gross
margin per

head (£)

Enterprise
G.M. (£)

Enterprise
headage

payment (£)No of head LUs per head Total LUs

a.  Sucklers
! Cows
! Calves @ foot
! Bulls
! Replacement heifers 

(1–2 yr)
! Replacement heifers (in-

calf)

24
24
1
4

 4

0.75
0.34
0.65
0.65

0.80

18.00
 8.16
 0.65
 2.60

 3.20

189 4536 2808

b.  18 month beef 
! Store cattle 8–18m 24  0.65 15.60 105 2520 1056

c.  Breeding sheep
! Ewes with lambs
! Rams
! Store lambs (15 per cent)
! Replacement gimmers

220
5

55
44

     0.11 
0.08
0.04
0.08

24.20
0.40
2.20
3.52

48 10,560 3080

Whole farm values 78.53 17,616 6944

Budget construction

Farm Size
Average stocking rate for intensive lowland stock farm = 2.0LU/ha (Nix 1997).
Therefore forage area required for 78.53 LU  = 39.3 ha.

Fixed Costs
Average fixed costs for lowland stock farm = £361/ha (Table 4.2).
Fixed costs on 39.3 ha = £14,175.

Farm Profit
Profit = (WF gross margin) minus (WF fixed costs)  plus  (other income)

 = 17616 - 14175 + 0

Therefore budgeted WF profit 1997/98 = £3441
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4.6.5 Financial implications of extensification

The ‘typical’ livestock farm which forms the basis for the examples given here represents an intensity of
production which would be largely incompatible with most nature conservation objectives.  The usual
strategy for achieving wildlife benefits on conventionally managed agricultural grassland is therefore to
secure long-term reductions in stocking rates and chemical inputs, and to abandon re-seeding practices.
This approach underpins the management prescriptions for Countryside Stewardship and ESA
agreements, but its financial implications are not always fully appreciated by conservationists.  The farm
budget formulated in Table 4.3 provides a starting point from which to explore these economics of
extensive livestock systems.   

It is assumed for this exercise that the same ‘typical’ farm has undergone a successful programme of
extensification  in ecological terms and that the swards have assumed the main management
characteristics of unimproved semi-natural grassland. This scenario may be questionable but is justified
on the basis that it is implicit in the rationale of existing agri-environment schemes. In botanical terms it
is represented by the change from MG6 (Lolium perenne- Cynosurus cristatus) to an MG5 (Centaurea nigra

– Cynosurus cristatus) grassland (Rodwell 1992).

A review of the productivity of semi-natural grassland by Tallowin (1997) indicates that grassland of this
general type is capable of yielding up to 60 per cent of the dry matter production obtained from
intensively managed, improved swards.  Using this as a guide, the stocking rate of the extensive system
is likely to be in the order of 1.25 LU/ha, and the numbers of stock would be correspondingly lower.
Table 4.4 shows how the budget is constructed for this extensive regime, using gross margin data (Tables
4.1 a-c) and the same fixed cost data calculated from the Welsh farm business survey (Table 4.2).

The extensive gross margins per animal are higher than their intensive equivalents for two reasons:

i Unimproved, semi-natural grassland incurs zero forage costs in most years because it cannot be
re-seeded, fertilised or sprayed with herbicide if it is to retain its integrity.  Removing these
Forage Variable Costs from each of the livestock enterprises increases the individual gross
margins of the extensive enterprises compared with their intensive counterparts. (Table 4.1 a-c).
It is the same minimal input strategy which forms the basis of the Stewardship compared with
their intensive counterparts. Scheme management prescription which now operates on the farm.

ii. The stocking rate for the farm is now below 1.4 LU/ha and therefore qualifies it to receive the
Extensification  Premium on all headage payments for cattle.  The gross margins for the sucklers
therefore include the full £30 per head on all herd members, while the beef stores gain just £15 per
head.  This is because 50 per cent of the enterprise consists of females which do not qualify for
headage payments.
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Table 4.4   Whole Farm Budgets for Extensive Livestock Systems

Enterprise Stock nos (a) Non organic Organic

Individual GM
(b)
£

Enterprise GM

£

Individual
GM (d)

£

Enterprise GM

£

Sucklers (c) 15 256 3840 357 5355

8 month beef (c) 15 161 2415 273 4095

Breeding ewes 138 54 7452 64 8832

(i) Whole farm gross margins 13,707 18,282

PLUS:

(ii) Other income
Countryside stewardship (e)
Organic aid scheme (f)

3,930
-

3,930
2,751

LESS:

(iii) Whole farm fixed costs (g) 14,175 14,175 (g)

Whole farm profit (i+ii+iii) 3,462 10,788

Notes:

a. Forty per cent reduction in stocking rate to 1.25 LU/ha on unimproved grassland, zero off-farm inputs. 
Farm size unchanged.

b. Gross margins higher than in intensive systems because no forage variable costs (tables 4.1 a-c) are
incurred (no re-seeding, no purchased inputs).

c. Gross margins include additional £30/head. Extensification payment for stocking rates  less  than 1.4
LU/ha.

d. Gross margin data from Lampkin and Measures (1995) (updated D. Powell, Welsh Institute of Rural
Studies, pers comm) Apply after two-year conversion period.

e. Countryside Stewardship: 20ha of hay meadow @ £100/ha, 19.3ha of pasture @ £100/ha.

f. Organic Aid Scheme: Average payment of £70/ha/yr for five years after start of  conversion, (£175, year
1 – £15, year five). 

g. Whole Farm Fixed Costs, assumed to be the same as in intensive systems, but may be lower due to more
extensive methods which could reduce overall machinery costs and paid labour.
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Despite the significant improvement in individual gross margins, the whole farm gross margin for the
extensive regime is nearly £4,000 less than that achieved under more intensive management. This is
because there are 40 per cent fewer livestock to generate income in production terms.  However, the
annual payments received under the Stewardship Scheme are intended to compensate for this loss.

These payments are calculated on the basis of 20ha of haymeadow and 19.3ha of pasture which, assuming
that individual field size is less than 3ha both qualify for £100/ha.  This earns  the farmer £3,930 each year
throughout the 10 years of the agreement in return for managing the fields according to the stewardship
prescription.  This is just sufficient to compensate for the lower Whole Farm Gross margin returned by
the smaller numbers of livestock.   

For this analysis, the fixed costs have been included in the budget at the same level as for the more
intensive system, since there are no separately derived statistics for extensively run farms.  This fixed cost
value leaves the extensive system with a profit of £3,462, suggesting that farm incomes can actually be
maintained despite lower stocking rates, provided that agri-environment schemes are available.  This has
been the policy behind such schemes until now, with payments set at a level which just compensates
farmers for the income lost when output is reduced.

In fact, the proposed 40 per cent reduction in stocking rate used in this analysis would probably
accommodate real savings in terms of paid labour, machinery costs and overhead charges so that the
actual level of ‘extensified’ fixed costs might be somewhat lower, even though this is difficult to quantify
directly.  This should further improve the actual financial performance of the extensively-run farm. 

There are, on the other hand, particular negative factors strongly associated with extensive systems of
animal production which are known to adversely affect physical performance of livestock.  Such factors
can be difficult to quantify in financial terms and may therefore escape consideration during the
budgeting process.

The switch away from silage production to haymaking is one such negative factor, that is an invariable
requirement of the Stewardship Scheme.  Hay is usually about 20 per cent less nutritious than silage (Nix
1997) in terms of its energy content, so that overwintered livestock may need additional bought-in
supplements if they are to be able to maintain the same levels of production (see also Chapter 6).  Either
way, the effect will probably appear as a reduction in enterprise gross margins, and hence a lowering of
profits.  This would tend to cancel the extensive system’s financial advantage achieved from the savings
in fixed costs and restore financial parity between systems of production.

The full economic implications of this extensification process are therefore somewhat equivocal, and
actual financial results will have much to do with individual farm circumstances including the attitude
and values of the farmer.  Size of holding is a major factor since the larger farm businesses stand to benefit
more from intensification due to their improved economies of scale and may have more to lose than
smaller units by fully entering into an agri-environment scheme.

The future prospects for nature conservation would be greatly enhanced if the scheme’s economic
advantages were much more clear-cut so that a stronger message could be directed towards livestock
farmers.  The Agenda 2000 proposals recognise this fact by allowing for up to 20 per cent incentivisation
of agri-environment payments once the CAP reforms are in place.
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Organic farming, which has enjoyed considerable market support in the wake of the BSE crisis, may also
have an important role to play here because of the significant price premiums that all its livestock
products have been commanding since March 1996.  This could provide a strong marketing incentive for
promoting extensification to livestock farmers.

A third farm budget has therefore been constructed (Table 4.4) to test this idea.  It applies to the same
extensively managed farm, which having completed its conversion to organic status  is able to sell finished
lambs and cattle at wholesale prices that are 15-25 per cent higher than conventional ones due to the
premium which organically certified livestock has been commanding since March 1996 (when the
announcement on BSE was made).  The resulting enterprise gross margins achieved by these organic
livestock are significantly better (by up to 40 per cent) than their non-organic counterparts.*

All the same assumptions regarding the non-organic extensive farm continue to apply to the organic
system in respect of area and quality of land, grassland communities, stocking rate and types of enterprise.
The Countryside Stewardship agreement means that the land continues to be managed according to the
same prescription ,with applications of farmyard manure comprising the only routine input, and even this
being restricted in terms of frequency and quantity.  Although applications of herbicide can be permitted
on Stewardship land, to control perennial weeds, this is not a requirement; the organic farmer would
therefore be at liberty to use non-chemical methods although these may not be as cost effective as sprays.

This leaves animal husbandry and particularly the approach to disease/parasite control, as the principle
strategic difference between the two systems.  Organic livestock may not be treated with drugs on a
routine prophylactic basis, although nearly all common veterinary treatments can be used curatively.  This
is often a major impediment for livestock farmers considering a move to organic production but lacking
confidence in the animals’ innate ability to resist pathogens and parasites. It is difficult to quantify the
financial implications of this to the farm budget.  There is little difference between the published statistics
of veterinary costs for the two regimes (Nix c.f. Lampkin and Measures loc cit).  If anything, organic
veterinary costs are lower, although there may be additional labour costs in treating affected animals
clinically. 

The conversion period required to achieve full organic status is normally two years, although this can be
adjusted if the certifying body decided that the past history of the land indicates a longer or shorter period
of ‘cleansing’ is actually required.  No produce can be sold as organic until the holding has obtained full
certification on at least part of its area which can present the farmer with significant financial problems.

The Organic Aid Scheme is a MAFF-funded initiative established under the CAP 2078/92 agri-
environment regulation and its purpose is to assist with overcoming the financial problems associated
with the conversion period.  During this time, yields usually decline  sometimes alarmingly so, as the soil
ecosystem adapts to the removal of soluble fertilisers.
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Organic Aid payments only last for five years from the start of conversion so early application is needed
to get their full financial benefit. The scheme provides £175/ha/annum for the first  year, £105/ha in the
second year, £40/ha in year three and £15/ha in the last two years. This represents an average annual
payment of £70/ha available to lowland livestock farms, although it is reduced to £10/ha for rough
grazing. This represents significant financial support but it is important to plan for its eventual removal
from the business, which in this case would leave a budgeted profit of just over £8,000.

The fixed costs of the extensive organic farm are, for the purposes of the budget, set at the same level as
in the previous two examples.  This is because the day-to-day operation of the farm is unlikely to alter
much with a move to organic methods; labour, machinery, general overheads and rent will remain much
as before, with small changes in the different categories tending to cancel each other out.

Overall then, the budgeted financial performance of the organically managed, extensively stocked farm
is markedly superior, returning a business profit of nearly £11,000 which is more than three times higher
than the profit estimated for the other two systems.  There are two obvious reasons for this:

a. Organic Aid Scheme – the payments from this provide an additional £2,750 annually, is largely
free of associated costs.  This represents a sizeable cash benefit which is not available to the other
types of farm being considered.

b. Organic Premia – the consistently higher prices currently commanded by organic mean that the
Whole Farm Gross Margin is 33 per cent higher than on the similarly stocked non-organic
holding.  It is even higher than on the intensively stocked non-organic farm although the latter
finishes an extra nine cattle and 100 lambs each year.     

The majority of this economic advantage is due to the agri-environment payments and the £6,681 that the
organic farm receives each year from the Stewardship and Organic Aid schemes combined accounts for
most of its improved financial performance.   However, even without these environmental payments the
organic system would still be left with a profit of £4,107, which is 20% higher than the non-organic
options.

4.6.6 Profitability

Profitability is the efficiency with which a business can generate profit; in other words it is the size of the
profit in relation to the amount of the various resources that have been invested in securing it.  The farm
for which these different budgets (ie intensive, extensive non-organic and extensive organic) have been
constructed will all require three basic types of investment:

i Physical labour: Farmers are usually self-employed and are rewarded for the hours of manual
work they do out of the profit that their business achieves.  On smaller holdings the majority of
the manual work is normally undertaken by the farmer and their family unless it has been
acquired for amenity purposes and is supported by off-farm income.

ii. Management: This is represented by the time which the farmer devotes to and the skill with
which he or she organises, administers and develops the business.  For a working farmer, this can
be difficult to quantify but Nix (loc cit) suggests that, in respect of time, it is equivalent to 7½ per
cent of the total hours of labour.
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iii. Capital: This is the finance invested in the fabric of the farm by the owner or  tenant farmer; it
includes livestock, machinery and equipment, and stored crops, feedstuffs and medicines for all
farmers whilst for the owner/occupier it also includes the value of the land and buildings as well.

Return on farmers labour

The most immediate of these investments is manual labour so the return on this is assessed first.  It can
be assessed historically from actual records kept by the farmer or it can as here, be estimated from
statistical averages used in forecasting labour requirements (Nix loc.cit).  These average values are
expressed in Standard Man Days (SMD) which are each equivalent to 8 hours of manual work.  Table 4.5
provides the SMD values for the various types of livestock enterprise and the field operations identified
in the proposed farm budgets assessed on a whole-year basis.  Each suckler cow, for example, requires
on average 1.4 SMD per year of manual work, and an enterprise consisting of 24 cows therefore needs a
total labour input of 33.6 SMD to operate throughout the year.  Repeating this process for all of the
livestock classes together with the field operations enables the labour requirement for each of the farm
systems to be assessed by totalling all the separate SMD values.  Table 4.5  shows the calculation of labour
requirements for the three farm systems for which financial budgets have already been constructed.  It
is assumed that the organic livestock farm has the same labour requirement as the non-organic extensive
system, since stock numbers and field operations are identical.

Nix (1997) emphasises that the SMD values  are only approximate because a) they are sometimes based
on limited data, b) they take no account of economies of scale whereby more intensive systems use labour
with greater efficiency, and c) there are wide variations according to the particular circumstances
associated with any given farm.  This means that the calculated difference in labour requirements (36 per
cent fewer hours on the extensively run farm) may not be entirely accurate; although it should provide
a good indication of the overall trend.  So even though the profits for the two non-organic systems are
similar, the profitability of the extensive one is better than that of the intensive because it is achieved from
a smaller investment of manual labour.  In terms of the overall return on the farmer’s own labour, neither
of the non-organic systems performs particularly well.  If labour is costed at £4.26 per hour, the standard
minimum agricultural rate (Agricultural Wages Order 1998), the extensively–run farm manages to pay
for 1022 hours which is equivalent to 58 per cent of its labour requirements out of the profit generated.
The equivalent value for the intensive unit is only 30 per cent of its labour use.  In other words, more than
one third of the hours worked by the farmer and family on the extensive farm would go unrewarded
whilst the intensive farmer is effectively working for nothing for two-thirds of the time.  If the system was
being run by a nature conservation body the labour costs could be as high as £6.50/hr (Elliot and Burton
1994).
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Table 4.5  Labour requirements for livestock systems in standard man days (SMDs)

Type of
livestock

SMD per
head per

year

No of animals per enterprise Annual labour requirement SMD

Intensive
(2.0 LU/ha)

Extensive
(1.25 LU/ha)

Intensive
(2.0 LU/ha)

Extensive
(1.25 LU/ha)

Sucklers cows 1.4 24 15 33.6 21

Bull 3.5 1 1 3.5 3.5

Bulling heifers 1.0 4 2 4.0 2

In-calf heifers 1.4 4 3 5.6 4.2

Beef stores 1.5 24 15 36.0 22.5

Breeding ewes 0.5 220 138 110.0 69

Rams 0.5 6 4 3.0 2

Shearling ewes 0.3 44 28 13.2 8.4

Total livestock SMD 208.9 132.6

Field type SMD per ha Area per farm system (ha) Annual labour requirement

Intensive
(2.0 LU/ha)

Extensive
(1.25 LU/ha)

Intensive
(2.0 LU/ha)

Extensive
(1.25 LU/ha)

Silage (2 cut) 4 20 - 80 -

Hay (1cut) 2.5 - 20 50

Pasture 0.5 19.3 19.3 9.7 9.7

Total area SMD 89.7 59.7

Whole farm labour requirement (SMD) 298.6 192.3

+ Maintenance @ 15% 44.8 28.8

Total labour (SMD) 343.4 221.1

Total labour hours 2747 1769

Management SMD @ 7.5% 25.8 16.6

Management hours 206 133
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The organic livestock system is the only one of the three that can, using these data, provide a full return
on the farmer’s manual labour which would be worth, in this case, £7,536 per annum (ie 1769 hrs @ £4.26).
The £2,466 of profit in excess of this can then provide the additional financial rewards due to the farmer
for management effort and capital investment.

Return on farmers management

Nix’s estimate of average management input (7½ per cent of total labour requirement) would indicate that
the organic livestock farm needs 133 hours of management time.  If this is valued at £10/hr (roughly
equivalent to a manager’s salary of £20K) the farmer should receive £1,330 for his management efforts.
This too can be provided out of the organic farm’s budgeted profit, still leaving a residual £1,136 as the
return on capital investment.

Return on capital investment

It has already been assumed that the farm is tenanted, and rent paid has therefore been included in the
budget as a fixed cost.  It is only necessary therefore to include the tenant’s capital, estimated from
standard values provided by Nix; and the value of land and buildings is not relevant.

a. Livestock: £

15 suckler cows @ £625 ea 9375
15 suckled calves @ £230 ea 3450
15 store cattle @ 415 ea 6225
1 bull @ £1000 ea 1000
2 bulling heifers @ £415 ea 830
2 in-calf heifers @ £550 ea 1100
138 breeding ewes @ £55 ea 7590
4 rams @ £225 ea 900
227 lambs at foot @ £20 ea 4540
28 shearing ewes @ £40 ea 1120

Total livestock valuation £36 130

b. Machinery:

Standard value for livestock farms less than 100ha = £400/ha
Total machinery valuation (39.3ha) = £15 720

c. Stored crops, feedstuffs & consumables:

Standard value for livestock farms less than 100ha = £150/ha
: Total crops/consumables valuation (39.3 ha) = £5 895

The total amount of tenants capital invested in this farm would therefore be £57,745 and the calculated
return on this of £1,136 represents an interest rate of just less than 2 per cent. This is considerably less than
a building society deposit account would yield making it a low rate of return in business terms.  If the
farmer had borrowed money to finance this capital investment they would normally be paying 8-10 per
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cent interest charges on the loan.  These are extra costs not  included in the budget but which would
obviously have a negative impact on the farm profit, typically by about 12 per cent based on 1996
estimates (Nix 1997).

It is also important to note that the extra livestock carried by the intensively managed system represents
a significant additional investment of capital. In this case the farmer has to finance an extra £21,000 of
investment for the purchase of additional animals.

4.6.7 Economic factors affecting the relationship between livestock farming and
conservation

Lowland livestock farms have, during the last two decades, endured a more severe economic decline than
any other agricultural sector.  MAFF’s records show that their net farm income in 1996/97 had declined
to only 8 per cent of its 1980 value, allowing for the effects of inflation. (Nix 1997)  (net farm income is a
standardised comparative index of profitability).  With earnings reduced to only one twelfth of their
former value, the livelihood of lowland livestock farmers must be seriously threatened, especially in the
present economic crisis and many are expected to quit the industry in coming years (NFU 1998).

Such instability is a matter of considerable concern for conservationists since much of the remaining
lowland semi-natural improved grassland is currently being managed and maintained by sheep and beef
farmers, and experience indicates that a large proportion of habitat loss and damage occurs shortly after
land has changed ownership.  A serious problem inevitably arises in terms of ensuring continuity of
management if the new occupants have enterprises other than cattle and sheep. 

The budgeting exercise set out here provides an indication of how current economic forces are affecting
livestock farming in lowland Britain.  Since it is the future of extensive systems using semi-natural
grassland, which forms the main focus of concern for nature conservation. It is encouraging to see how
such systems can, by fully exploiting agri-environment scheme payments, manage to achieve levels of
profit comparable with those obtained by improved and intensified farms. Indeed, these profits appear
to represent a better financial performance on the part of extensively run farms since they derive from a
smaller capital base and a lower workload.

However, in commercial terms, the profits levels on most farms are still far from adequate, often equating
to wages of £2 per hour for manual labour, with no return on management skill or capital invested.  This
creates serious doubts about the ability of livestock farms even of medium size and scale to sustain viable
livelihoods into the foreseeable future.

It seems then that one possibility of achieving a viable financial return may lie with extensive farming
systems that can add value to the final product.  In the organic farming option considered here for
example, the combination of higher prices and agri-environment payments provides a considerable boost
to overall profit levels.  Extensive systems can often adopt organic regimes with a minimum of disruption
to their normal routine and would therefore expect to escape major increases in costs or investments.
These budgets indicate that a shift towards organic farming could resolve most of the extensively-run
farms’ financial difficulties fairly rapidly, once the livestock can be marketed with organic certification.
The advantage of this for nature conservation is that the environmental and wildlife benefits of the
original system need not be compromised by the farmer’s need to maintain viable levels of income.
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With only 0.3 per cent of UK agricultural land currently certified as organic and 70 per cent of organic
food consumed here being imported (Nix loc cit.) there is still reasonable scope for expansion.  The market
for organic meat had been slow in developing but responded dramatically when the  possibility of BSE
in cattle causing CJD in humans was identified and announced in March 1996.  In fact the current price
advantage of organic meat has only developed as a result of the drastic fall in value of the non-organic
product, during the post-BSE period. Before March 1996 conventionally finished livestock were fetching
the same level of prices that organic ones are commanding in 1998 and there was little if any premium
available for organic livestock.

The more stable financial performance of organic livestock enterprises, in recent years, has attracted
considerable attention from conventional farmers experiencing falling incomes.  To capitalise on this
interest MAFF have set up a free advisory service for would-be organic converts.  (Organic Conversion
Information Service, Tel No. 0117 922 7707)  and have just announced higher levels of payment under the
Organic Aid Scheme (Farmers Weekly 10/4/98) to be set at an average of £70/ha/yr instead of the present
£50/ha/yr for non LFA grassland.  Selling organic stock to gain the price premium has often been a
problem in the past, and this may still deter many farmers.  However, the number of wholesale buyers
is increasing all the time and the Organic Livestock Marketing Cooperative is now well established and
provides a reliable and convenient marketing outlet for most classes of livestock throughout the country.
The market for organic meat appears set to expand, and may provide an important means for ensuring
the survival of traditional, grass-based, stock-rearing systems as long as the price advantage can be
maintained.

There are other ways of bolstering the profitability of livestock production and some of these  are also
based on the additional value gained by meat of a particular type or quality.  This is particularly the case
with beef, where breeds like the Highland and the Aberdeen Angus regularly command premium prices
in order to supply the quality ‘Scotch beef’ market.  The Rare Breeds Survival Trust has also successfully
established a network of accredited butchers for selling meat from the particular breeds that are registered
with them.  However, there is little or no premium payable for stock marketed this way as yet, although
it is proving very popular with consumers

Such initiatives, despite their contribution to maintaining the individual livelihoods of extensive livestock
producers, are unlikely to significantly alter the general trend of people quitting farming.  Even in the
relatively prosperous years 1991–1996, some 12,000 full-time farmers (7 per cent for the country as a
whole), gave up their holdings (Nix 1997).  This rate of loss is likely to accelerate if economic
circumstances deteriorate further and such a trend would obviously lead to an increasing number of farms
being sold off or re-let.  Most of these will have been fairly intensively managed and so be of little direct
interest to nature conservation.  However, the handful that may largely comprise semi-natural grassland
are always likely to attract the attention of conservation organisations, a number of which have already
acquired such holdings (eg EN, RSPB, and various Wildlife Trusts) to ensure that the traditional farming
systems are continued and the ecological value of the site is maintained.  Such farms appear to achieve
their conservation objectives very effectively although little information has so far been published
regarding their financial performance.  This data would prove useful if, as now seems likely, more projects
of this type are going to be needed as a means of ensuring that important semi-natural grasslands are not
to become derelict or destroyed by agricultural intensification.

The majority of the unimproved semi-natural grassland likely to be affected by a change of occupancy,
however, will come onto the market as fragments of land within otherwise improved holdings.  The usual
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practice of separating farms into several lots to maximise the value of sale, means that it is generally
possible for conservation bodies to acquire such grasslands as reserves.  However, the resource
implications of managing these additional reserves becomes daunting if they are widely scattered and of
such low agricultural value that finding graziers is difficult

Many reserve managers having responsibility for a number of scattered sites, are already working at full
stretch to cope with their existing commitment.  Taking on responsibility for additional grassland reserves
acquired as a result of the continuing break-up of existing farms could further undermine their overall
effectiveness.  It may be necessary, therefore, to design novel systems of management to cope with this
burgeoning and increasingly scattered assemblage of reserves.  Such initiatives will probably still rely on
commercially farmed livestock as a means of contributing towards the high management costs, but they
might entail a different kind of relationship with the grazier and probably require closer cooperation
between partner organisations. 

Such initiatives are already developing spontaneously where the availability of wildlife sites can
complement the requirements of particular farmers seeking additional land for rearing organic, rare breed
or some other type of specialised animal (Grayson 1997). 

The high costs of reserve management are a presiding problem, and the question of how best to sustain
essential habitat maintenance indefinitely into the future when, all the time, the area of land is being
added to, should be of vital concern to conservation managers.  Farming in general and livestock
operations in particular are expensive undertakings when managed in-hand, due mainly to the high cost
of equipment and the relative expense of employed labour (Priddle 1997).  Most conservation
organisations therefore view it as something of a last resort and wherever possible look to outside sources
to supply their grazing requirements, even though this means an inevitable reduction in the level of direct
control.

This need not be a serious drawback if the agreement between site manager and grazier is clearly stated
and positively conceived, and the signatories have achieved a good level of understanding.  The majority
of farmers will usually be quite prepared to observe special conservation clauses in their grazing
agreements, provided that they can still achieve a genuine economic return on their efforts and
investment.  Respect for their autonomy and integrity is important in building an effective working
relationship since independence is a key requirement in the personality of most farmers.

This is something which has been  implicitly undermined by annual licenses which have for many years
been the preferred option for letting grazing on nature reserves.  Restricting the agreement to the shortest
possible term and including every conceivable term and condition has been seen as necessary protection
for reserves, but it has done nothing to foster goodwill, cooperation or commitment from the grazier.  It
is, perhaps, disappointing therefore to see that even with the advent of the Farm Business Tenancy
(Agricultural Tenancies Act 1995) which gives the landlord much more control and security, the new
agreements are still being restricted to short seasonal terms.

One conservation body, however, is leading the way with testing different styles of agreement. The
National Trust, with its greater experience of agricultural lettings has already embarked upon contract
farming, share-farming and management agreements and is reporting good results for all of them in
different regions and various circumstances (eg Armstrong 1997, Priddle 1997, Homer 1997).
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Besides achieving better working relations with their graziers, there is probably considerable scope for
conservation managers to develop much closer liaison between themselves.  Nature reserves often form
coherent assemblages geographically with various types of grassland all being represented in a locality -
a circumstance which lends itself to a more cooperative type of management.  If the various elements of
an integrated livestock system, meadow, pasture and rough grazing, can all be combined in a planned and
coordinated way by using their separate managers, it could radically alter the economic prospects for
managing them.

In effect this would establish a specialised conservation farming system, that could operate primarily to
serve the management requirements of the nature reserves around which it was centred, using extensive,
low-put husbandry.  The commercial possibilities of such a system would have seemed unpromising in
the early 1990's but should not be dismissed now despite the low productivity and fragmented
distribution of its land-resource, together with all the restrictions on output which conservation
management usually demands.  This is because the current availability of agri-environment schemes
(payments for which seem likely to be increased once Agenda 2000 reforms are in place) together with
strong demand for organic and traditional quality meats have vastly improved the economics of
conservation grazing systems. This has been clearly demonstrated in the budgeting exercise presented
earlier in this chapter where the extensive organic system went much further in meeting its objectives in
business terms than either of the alternatives. It is also supported by the experiences of actual farmers who
have embarked on this route (Grayson 1997).
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5 Grazing

5.1 Introduction

Grazed grasslands are usually referred to as pasture whereas grasslands which are cut for hay are called
meadows. Most meadows in the UK have stock put on them to graze the regrowth after a haycut
(aftermath grazing) while some upland meadows are spring grazed and then ‘shut up’ for a subsequent
hay or silage cut and then aftermath grazed (see Chapter 6).

Grazing of pastures can take place at any time of year including periods when plants are growing,
flowering or setting seed.  As a result, some species found in hay meadows are generally absent or
reduced in dominance in grazed swards owing to their intolerance to grazing  (Hopkins 1990) (see sub
section 5.2.2).

All of the five broad types of semi-natural lowland grassland ie calcareous, neutral (or mesotrophic)
acidic, fen meadows/rush pastures and Calaminarian (metaliferous) grassland are used for either
grazing or hay cutting or a combination of both (see Chapter 2, section 2.3).   Mesotrophic grasslands tend
to be most easily improved from an agricultural point of view. Acid and calcareous grasslands tend to
be less productive and are usually grazed rather than mown. They are less easily improved by re-seeding
and are more likely to suffer from abandonment. Many areas of species-rich chalk downland in Dorset
have been abandoned in this way.

Since 1945, three factors have led to dramatic changes in the extent and wildlife interest of the remaining
areas of semi-natural grassland (Stoate 1996) :

Specialisation 

Farmers have increasingly moved to specialising in either arable or stock farming (notably dairying).
There has been a decline in the traditional mixed farming methods practised before 1945. Improvements
in agricultural technology along with the introduction of financial incentives have led to an increase in
the proportion of arable to grassland. On lowland arable farms the value of semi-natural habitats is likely
to be peripheral to farm activities.  

Intensification 

Drainage, the change from hay making to silage, reseeding with ryegrass, increases in stocking rates and
above all the greatly increased use of inorganic fertilisers have led to a loss of semi-natural grasslands
and the associated flora and fauna previously maintained by extensive grazing systems  (see Chapters
2 and 4).
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Abandonment

A reduction or cessation of grazing on unimproved grassland due to the relative decline in profitability
of livestock farming on such land has led to further habitat loss.  Many areas of land which are
inaccessible to machinery, ie steep escarpments, have been colonised by rank grass and scrub.  In chalk
and limestone areas, species previously kept in check by grazing such as tor-grass Brachypodium pinnatum

have become dominant over large areas (see Chapter 10).

Neglect has been exacerbated by the decline in rabbit grazing following the myxamotosis epidemic of
the 1950s.  The decline of species associated with short swards such as the burnt tip orchid Orchis ustulata

and the late spider orchid Ophrys fuciflora may be as much a result of the process of agricultural
abandonment as absolute habitat destruction.  Undergrazing is certainly believed to be the main factor
leading to the extinction of the large blue butterfly Maculinea arion, the decline of the silver spotted
skipper Hesperia comma and the decline in wheatears Oenanthe oenanthe which favour short, tightly grazed
swards (Hopkins 1990).

Certain species of butterfly such as the Duke of Burgundy fritillary Hamearis lucina and the dark green
fritillary Argynnis aglaja have benefited from an increase in taller swards.

5.2 The ecological perspective of grazing

There are three major components of the grazing process: defoliation, trampling and manuring.

5.2.1 The impact of grazing

Defoliation

This is the removal by animals of some or all of the above ground parts of plants (ie leaves, stems and
flowers) which may be alive or dead. 

Except at very high stocking densities, grazing removes plant material more gradually than cutting.  This
can give more mobile invertebrates a chance to move to other areas within the grassland.

The selection of certain plant species in preference to others by grazers can be an important factor
determining the structure and floristic composition of the sward.  In general, animals select leaf material
rather than stems and prefer young green leaves to old, dry herbage. Younger material is easier to digest
as it contains less lignin and higher levels of nutrients (soluble sugars and proteins).

Grazing selectivity may influence plant species composition/abundance in grassland and can lead to
community change. Grazing limits the ability of competetive species to achieve dominance by continually
removing their additional biomass.

At higher stocking rates animals are generally forced by hunger to be less selective and eat both the older,
tougher plant material and the coarser plant species.  This can be a useful way of restoring neglected
grasslands or controlling unpalatable species (see Chapter 10).
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Food intake and possibly diet choice of female animals will vary according to stock type reproductive
condition and age. Diet choice may also vary seasonally, according to changes in species composition of
the sward and the phenology of its different components (see also Section 5.3).

Trampling

Trampling by livestock can affect both the structure and botanical composition of the grassland. The
effects of trampling will depend on a number of factors including: stocking density, stock type, soil type,
topography, length of grazing period, season of year and rainfall

Hay meadow management by cutting alone can very quickly result in a less species-rich community.
Aftermath grazing is essential, partly to control competetive coarse grasses, and partly, via trampling
which creates gaps in the sward for germinating seedlings to exploit.

Moderate trampling can be beneficial especially in neglected grassland.  The hoof action of heavy
animals, such as cattle, breaks up the litter layer and tramples and crushes the coarse vegetation.  In
addition, it creates bare ground which enables seedlings to establish.  Bare soil is also essential for the
life-cycle of many invertebrates (see Chapter 13, section 13.3). The effects of trampling depend on the
livestock species. The physical pressure exerted on a grassland by sheep is estimated to be 0.8 to 0.95 kg
per cm² and by cattle to be 1.2 - 1.6 kg per cm² (Spedding 1971). 

Although a certain amount of bare ground is desirable, heavy poaching can destroy soil structure
through compaction leading to soil erosion, excessive bare ground and invasion by problem weed species
(see Chapter 7). Poaching occurs when hoof damage combines with high soil moisture levels to destroy
the structure of the soil profile impeding its natural drainage properties. It is unusual for stock grazing
naturally to produce trampled vegetation types. However, if grazing and/or lying-up is concentrated
along footpaths there can be a significant effect on vegetation. (Generally, a marked reduction in species,
introduction of a small number of ruderal or weed species and creation of a short, open sward.)

Cattle create their own access into scrub and this is a very important means of controlling scrub through
trampling and mechanical damage, rather than grazing.

Manuring and nutrient cycling

Grazing animals promote the recycling of nutrients in the grassland ecosystem.  Nutrients are added in
the form of dung and urine, and removed via grazing through the export of carcasses, milk and wool.

Traditionally, sheep were transferred or ‘folded’ at night from chalk grassland downland onto arable
land where their dung and urine acted as a fertiliser for arable crops.  This type of management may have
helped the transfer of nutrients off the downland.  A decline in this practice could have led to an increase
in nutrients, particularly in areas where sheep lie up at night, eg against walls, fences and scrub. Horses
can dung in the same areas forming ‘latrines’ which can become dominated by nutrient demanding
species (see Chapter 5, Section 5.3, sub section 5.3.3).

Nutrients are cycled faster in grazed areas than ungrazed and are more quickly made available to plants
via dung and urine. Production of fresh green material, rich in nutrients (especially nitrogen) is
enhanced, stimulated by the removal of older leaves and other plant material during grazing. Overall
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the total amount of nutrients locked up in the vegetation of grazed systems will be lower than in the
ungrazed systems. The biomass of green plants is less, due to regular removal by animals.

Unless the grazing animals die and decompose in situ there is a net loss of nutrients to the system when
animal carcasses are exported for sale.

Much of the ingested material is recycled in dung and urine. Urine contains much nitrogen, sulphur and
potassium and this is made available for recycling when voided. Dung contains phosphorous,
magnesium and calcium. Eighty per cent of the nitrogen taken up by plants is recycled in urine.
However, the nutrients returned in dung and urine do not all become available for plant uptake due to
losses by leaching and to the atmosphere. Overall, in semi-natural vegetation there is no evidence that
long-term dunging has a net enrichment effect beyond localised latrines. However, this may not be  the
case if stock are grazing fertilised and semi-natural sites within one grazing unit. This can result in a net
import of nutrients and can cause problems when animals are moved from improved pasture to
grasslands of conservation interest which usually have a much lower nutrient budget.

Production of new plant material is enhanced by the improved availability of nutrients (especially
nitrogen) from dung and urine. Microbial decomposition in the soil liberates the nutrients present in
dung and urine more quickly than those in dead plant material and nutrients are thus recycled more
rapidly for uptake by plant root systems.

Areas that have received dung and urine may be avoided by livestock for some time.  This can result in
patches of taller vegetation which may benefit some invertebrates.  This rejection by grazers is a
behavioural defence to limit the spread of gastro-intestinal parasites which are present in faeces. When
livestock are overstocked this avoidance behaviour is reduced by hunger and the parasite burden is likely
to increase within the grazing animals. On dry sites ‘scorch’ or death of grasses can occur in patches
receiving urine deposits followed by invasion of other species.

Dung itself provides an important habitat for dung dwelling invertebrates and fungi.  There are 56 British
Red Data Book species of beetle associated with various types of dung (16 with cattle, 15 horse, 13 sheep)
(McCracken 1993).

5.2.2 Grazing interactions and ecological adaptations

The aim of this section is to provide a theoretical framework upon which to base assessments of grazing
situations (ie ascertaining past management and setting objectives for future management). This section
should be read in conjunction with Chapters 3 and 15 on monitoring.

Grazing  plays a key role in maintaining species richness by limiting the ability of competitive species
to achieve dominance. When considered in relation to soils, topography, vegetation, site size etc, an
assessment of the proportion of stress tolerators to competitors/ruderals can be partly used to assess past
management and, in conjunction with clear achievable objectives, to determine the future grazing
requirements of the site. This is a more conceptual approach to grassland management, based on Grime’s
model of plant life history strategies.
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A high proportion of competitive species indicates a cessation of either grazing or cutting leading to
successional development towards later seral stages. Monitoring of the proportion of a range of stress
tolerant species compared to ruderals and competitors, through time can be used as a guide to help
adjust grazing regimes (see Chapter 15). This approach relies on identifying how different adaptations
and responses fit Grime’s model of plant life history strategies.

The response of plants to grazing

Position of the growing point

The position of the growing point is a very important determinant of whether a plant can tolerate close
defoliation.  Grasses are generally tolerant of grazing as they grow continuously from the base.  Plants
with their growing tips higher up, eg great burnet Sanguisorba officinalis  and many umbellifers, can be
much suppressed or eliminated by grazing.  If plants have a creeping or prostrate form or grow as low
flat rosettes, they will have an advantage in a heavily grazed sward, eg wild thyme Thymus polytrichus,
plantains Plantago spp, and stemless thistle Cirsium acaule.  Some erect plants can form rosettes when
heavily grazed, eg ragworts Senecio spp and knapweeds Centaurea spp.  Communities with a history of
regular grazing, therefore often have an abundance of laterally spreading, stoloniferous, rhizomatous
and rosette species with fewer tufted or tussock forming plants.

Palatability

Palatability is very important in determining whether or not plants are readily grazed. Palatability is a
function of smell, digestibility and nutrient content, taste, texture and leafiness. The following will
influence these attributes:

“ Chemical composition. The amounts of soluble protein and carbohydrate are important feeding
stimulants (eg false oat-grass Arrhenatherum elatius, a palatable grass has high amounts of
phosphorous and calcium in its tissues. Alkaloids, resins and terpenes will also reduce
palatability due to their bitter taste (Launchbaugh 1996).

“ Hairiness, spines, stinging hairs and thorns are important. Stinging nettle, for example is
unpalatable to most stock.

“ A high leaf: shoot ratio contributes to palatability – ie leafy plants as opposed to stemmy ones
are more palatable; woody parts of plants are less palatable.

Plants which are palatable to most herbivores include most grasses and most legumes. Species which are
unpalatable to most herbivores include St John’s-worts Hypericum spp (which contain the alkaloid
hypericin), nettles, aromatic herbs such as wild basil Clinopodium vugare, marjoram Origanum vulgare and
wild thyme Thymus praecox.

Species which are palatable are often competitors – fast growing, with a high leaf turnover and high
nitrogen content in the tissues eg perennial rye-grass Lolium perenne. Conversely, unpalatable species are
often stress tolerators - slow growing leathery, woody, spiny and without juicy leafy tissue. These may
also include ruderals such as ragwort Senecio jacobaea.
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Tillering of grasses

The production of new shoots takes place from the base of the plant throughout the growing season.  It
is stimulated by defoliation and increased light penetration to the lower parts of the plants; therefore,
under regular defoliation, more tillering will take place.  However, severe defoliation right into the base
of the plant can kill the tiller buds.  At some point during the growing season (depending on species),
production of leafy tillers switches to production of tillers which bear flowering stems and ultimately
seed heads.  Once this starts, new leaf production is limited or negligible.  New vegetative tiller
production is blocked until the flowering stem is cut off or dies.  To keep swards leafy and thick (often
undesirable for nature conservation), regular or continual grazing and/or cutting/topping is necessary.

Allowing the grasses to flower will decrease the density and leafiness of the sward, although the total
bulk, with stems and flowers, will probably be greater.  Grasses vary in their tillering capacity, ie number
of tiller buds, and hence their response to defoliation.  Plants which produce many tillers include red
fescue Festuca rubra, perennial rye-grass Lolium perenne, creeping bent Agrostis stolonifera, common bent
Agrostis capillaris, wavy hair-grass Deschampsia flexuosa, sheep's fescue Festuca ovina and mat-grass Nardus

stricta. Relatively poor tillerers include false oat-grass (a grazing intolerant species), sweet vernal grass
Anthoxanthum odoratum, yellow oat-grass Trisetum flavescens, meadow foxtail Alopecurus pratensis and
crested dog's-tail Cynosurus cristatus.

Storage organs

Types of storage organs include rhizomes, tap roots, stolons, bulbs and corms.  These provide food
reserves for regrowth.  Many grass species have rhizomes which are storage organs, eg bent grasses
Agrostis spp, tor-grass and red fescue.  Some grasses have very fibrous roots systems and/or stem bases
which store food, eg purple moor-grass Molinia caerulea.

Grazing will have most effect:

“ in spring – when photosynthetic (leaf) area should be rapidly expanding and physiologically
very active, but is reduced by grazing;

“ in early autumn – when manufacture and translocation of food for winter storage are prevented
by defoliation; and

“ in later autumn – when plants are weakened and made more prone to winter frost and drought.

If the aim of management is to control species which have storage organs, these plants need to be cut or
grazed hard when the food reserves have been drawn from these organs ie while the plant is at the peak
of its growth (usually May/June) and before fresh supplies have been manufactured.

Reproductive and regeneration strategy

Plants with rhizomes and stolons often recover quickly after heavy grazing or damage.  Plants which
only reproduce by seed, eg annuals, need to set seed to be able to survive.  If grazing is continuous and
heavy these species may gradually die out if they are susceptible to being eaten.  Annuals need bare
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ground (to a greater or lesser extent and in varying seasons, depending on the species) to allow re-
establishment from seedlings, something which is favoured by heavy grazing. This is why most annuals
have effective defences against grazing (see sub section 5.2.3).

Seed of some species will germinate in deep shade underneath a tall sward, eg buttercups Ranunculus

spp, umbellifers, meadow sweet Filipendula ulmaria and cuckoo flower Cardamine pratensis.  Others, eg
violets Viola spp, lady's-mantles Alchemilla spp and harebell Campanula rotundifolia need high light
intensity for germination. This strategy is correlated to the successional stages occupied by each species.

Most grassland species have light seeds which need gaps in which to germinate; however, heavy seeded
species with a large food reserve in the seed such as tor grass, upright brome Bromopsis erectus and false
oat-grass (and many shrubs and trees) can grow up through litter and vegetation.

Creation of bare ground in spring will favour spring-germinating species and creation of bare ground
in autumn will favour autumn germinating ones.

Longevity

If a plant is long-lived, it will not need to produce seed every year.  Many grassland perennials are very
long-lived, eg upright brome cocks-foot Dactylis glomerata, Timothy Phleum pratense, perennial rye-grass
and tufted hair-grass Deschampsia cespitosa.  A high proportion of grassland species are perennials.

Conversely, some perennials are short lived, eg false oat-grass and sweet vernal-grass .  Annuals need
to flower and seed every year unless they have a persistent seed bank.  Problems can arise (ie species may
be lost from the sward) if changes are made to the management regime when annual species are present.
Continuous spring grazing or a switch from a hay cutting to a grazing regime can cause a decline in the
number of annual species present, eg yellow-rattle Rhinanthus minor.

5.2.3 The grazing resistance model 

Introduction

The previous section illustrates how Grime’s life history theory establishes a conceptual framework
which can consolidate our understanding of and approach to management issues.

Considerable research effort has been devoted to plant-herbivore relationships during the last 50 years.
It has provided a powerful theoretical framework for understanding the fundamental ecological
processes which shape plant-animal interactions. It has also produced a significant body of more applied
knowledge that has greatly assisted the development of agriculture (Illius and Hodgson 1996).

Although conservation management has also benefited from ecological advances, this has been almost
entirely empirically derived  using research findings that relate directly to species or habitats of
immediate concern.  Relatively little progress has been made towards applying the wider ecological
theory to conservation grazing management.  This section therefore sets out to explain a model of plant-
animal interaction that can assist the process of interpreting and designing appropriate grazing regimes
for conservation and should be read in conjunction with Chapter 3.
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Grazing resistance

Grazing resistance (Briske 1996) is a concept that describes how grazing by animals (herbivory) affect
plants at both population and community level, providing important insights into the ecological
processes which control grazing-induced change.  The concept of grazing resistance is defined by a
plant’s relative ability to survive and grow within a community subjected to grazing pressure.  Grazing
resistance comprises two complementary types of strategy by which plants seek to withstand herbivory:

Avoidance:  These are adaptations enabling plants to minimise the damaging effects which grazing
directly inflicts on them.  Avoidance mechanisms therefore correspond to active-means of plant defence
or escape.

Examples include:

“ mechanical defences; prickles, stings, hairs, spines, leaf texture and toughness;

“ chemical defences; unpalatable smell and taste or toxicity due to the presence of specific
chemicals;

“ escape mechanisms; prostrate habit, dormancy, species associations, frequency and distribution.

Tolerance:  These are adaptations which enable plants having survived the damaging impact of
herbivory, to secure and utilise the resources needed for replacing lost tissue as quickly as possible.
Tolerance is therefore the means of plant recovery.

Examples include:

“ meristems; the number and location of growing points from which to replace grazing damage
(eg tiller buds on grasses);

“ seeds; the number and viability of seeds from which to replace mortality losses from the
population;

“ physiology; compensating mechanisms for restoring levels of production (eg photosynthetic
ability, uptake of nutrients via roots).

There is a close parallel here between Briske’s grazing resistance concept and Grime’s theory of life
history strategies (See Chapter 2) since avoidance mechanisms represent adaptation to a form of
disturbance (ie grazing) and tolerance mechanisms are adaptations for overcoming stress.  Such
‘meshing’ of complementary theoretical concepts may lend additional credence to their wider use and
application, since together they permit a fuller and more coherent interpretation of the ecological
principles which must inform management decisions.

Each plant’s grazing resistance strategy  represents a compromise between two primary biological goals:
the need to survive grazing on one hand, and the requirement for maintaining adequate levels of growth
and reproductive output on the other. Hence there is a strategic trade-off between tolerance and
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avoidance mechanisms which determines the overall effects of grazing on different populations and communities.

Late-successional dominants must maintain high levels of biomass production in order to retain their
competitive status.  Tolerance mechanisms are therefore more appropriate components of late
successional grazing resistance strategies because they are designed to enhance productivity and will
therefore complement the plant’s more generalised competitive adaptations.  Avoidance mechanisms
are adaptations which are divorced from growth so investment in them constitutes a drain on
competitive ability. High costs of defending against grazing obviously cannot be justified if the
population subsequently declines as a result of competition.

Avoidance mechanisms are much more prominent components of early and mid-successional grazing
resistance strategies because the competitive pressures within these communities are considerably lower
than in later stages. The main requirement here is to escape damage by herbivores since in general the
effects of grazing will be more prevalent in the early seral stages. 

Briske provides a diagram, reproduced here (Figure 5.1) to illustrate the fundamental relationship
between grazing resistance strategy and competitive status.  It summarises the main points of the grazing
resistance concept and highlights the contrast between early and late successional strategies.  
 

Figure 5.1
Hypothesized relative contributions of tolerance and avoidance strategies to grazing resistance in plants possessing a range of
competitive abilities.  Avoidance mechanisms are assumed to represent a greater trade-off with competitive ability than tolerance
mechanisms because they divert resources from plant growth.  Therefore, late-successional dominants are proposed to rely on the
tolerance strategy to a greater extent than early- or mid-successional species.

Reproduced from Briske, D.D.  1996.  Strategies of plant survival in grazed systems: a functional interpretation: In: J. Hodgson &
A.W. Illius, eds. The ecology and management of grazing systems.  Reproduced with kind permission of CABI Publishing.
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Application of the grazing resistance concept

The interactive complexity of plant-animal relationships, combined with the effects of the physical
environment, makes it difficult to fully understand the detailed functioning of grazing systems and
creates much of the uncertainty regarding management decisions. A theoretical model of plant-herbivore
interaction may help to guide management of conservation grazing regimes if it helps to clarify the true
nature of the various relationships and identify causes and effects

Site managers often have to make decisions on the basis of quite superficial knowledge of the
composition, structure and functioning of the grassland ecosystems being managed.  The information
used is often anecdotal in origin, and although factually it may be correct, conceptually it may sometimes
be misguided. The risks associated with a tightly-focussed site-based approach are that objectives can
become too narrowly defined and prescriptions be implemented too rigidly, resulting in missed
opportunities for nature conservation. Theoretical concepts like grazing resistance strategy, which is
based on fundamental principles and key processes may help to prevent the larger perspective being
obscured by a mass of tiny detail. By modelling the principles of grazing interaction accurately it can help
to organise existing information, clarify and consolidate perceptions and direct further investigations and
research.

One of the most frequent concerns of reserve managers is to identify the potential effect of any grazing
prescription on the relative abundance of the particular plant species that are selected as targets for
positive management.  In the absence of detailed information about a particular plant’s ability to
withstand the effects of grazing, the management process has to be based on guesswork and the resulting
compromise is usually a grazing regime that is deliberately lax. This, however, may not achieve the
desired effect in the long run since plants can be adversely affected by under-grazing as well as over-
grazing. Consideration of the target plant’s successional status and probable strategy for resisting grazing
may indicate how it will respond to a given regime.

Where factual details of plant adaptations are known, the grazing resistance model can be used to explain
the different strategies of plants with contrasting lifestyles.  Ragwort Senecio jacobaea for example, is a
short-lived, composite herb characteristic of the more disturbed situations associated with early
successional communities.  It is strongly endowed with avoidance mechanisms, in particular chemicals
which make it unpalatable and highly toxic to most herbivores.  Common knapweed Centaurea nigra on
the other hand, although a composite of similar form and stature, is a long-lived perennial more typical
of later successional communities.  It is eaten fairly readily by most grazers and seems to invest few
resources in active defence as a means of avoiding grazing. However, it reduces damage by adopting a
rosette growth form from which it is quickly able to resume an upright habitat when grazing is removed.

Similar differences in grazing resistance strategies are evident among grasses.  Wood false brome
Brachypodium sylvaticum, for example, is a highly unpalatable species which quickly colonises bare
ground on thin limestone soils, thereby demonstrating a strong emphasis on avoidance strategy in
association  with early successional tendencies.  Perennial rye-grass Lolium perenne,  is strongly dominant
in later successional grasslands in mesotrophic situations (MG6 and MG7) and  is one of the most
palatable and nutritious species of grass. It demonstrates no avoidance strategy whatsoever, at least in
the vegetative phases of its lifecycle.  However, its tolerance mechanisms are so effective that it is able
to increase its dominance of swards as grazing intensity increases.
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The grazing resistance model can also be used to predict community-based change.  This is a much stiffer
test because it must include the effects of plant to plant interactions (ie competition) as well as plant to
herbivore interactions. The relationship between grazing resistance strategy and successional
development of a community (Figure 5.1) suggests that later successional communities favour
assemblages of plants with greater reliance on tolerance rather than avoidance strategies.  Grazing in
these more developed situations should therefore be ‘easier’ since most of the component plants will be
relatively defenceless and hence more palatable to a wide range of grazing species.  It is likely therefore
that choice of grazing animal would have relatively small impact, and the main part of any grazing-
induced change within the community would be due to overall grazing intensity, rather than type of
grazer.

This prediction is supported by the results of an extensive study by Gibson (1997) in which he assessed
vegetational differences across a range of mesotrophic grasslands.  He discovered that, as predicted by
Briske’s model, most of the differences were due to overall grazing pressure rather than choice of grazer.
It was only at higher grazing intensities that species of grazing animal began to exert an obvious effect
on vegetational change, since this forces the community into an earlier successional stage in which the
constituent species rely more on avoidance mechanism. The effectiveness of these defences depends very
much on the grazing species. 

5.2.4 Grazing behaviour

Grazing is a crucial activity for large herbivores. Their objective is to ingest all their nutritional
requirements using only the minimum investment of time and energy. Grazing behaviour is controlled
and directed by a number of different senses working in sequence throughout all stages of the process
(Phillips 1993).

Selection and rejection of different food items are controlled via:

“ sight – distant detection of best areas for grazing;

“ smell - closer detection of particular food items;

“ taste  - contact detection of particular food items.

Initiation and cessation of grazing are controlled voluntarily but the underlying drive to feed is
controlled by hunger. The primary factor controlling all aspects of feeding behaviour is energy. The
animal attempts to maintain an overall balance between energy intake and energy output (activity,
growth and reproduction). Other nutritional parameters, protein for example, may assume temporary
dominance and direct feeding behaviour towards meeting a specific shortfall, but only when the need
for energy is fully supplied. This is why greater selectivity is exercised when the grazing animal is at or
near to satiation. 
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Voluntary control of intake and food availability

Although nutritional requirements are of paramount importance, feeding does not take universal
precedence over other behaviour. Grazing animals possess an upper limit for time spent grazing. In cattle
it is 12-13hrs per day. Beyond this point other activities assume priority: rest, cudding, socialisation, sleep
etc. If an animal doesn’t eat sufficient food during a 24hr period it will have to draw upon its body
reserves to make good the shortfall.  Modern livestock farming has reduced the need for nutritional
efficiency through the use of supplementary feeding and selective breeding of other traits. Availability
of food is not just a function of overall quantity – the nutritional quality is of fundamental importance
because of the constraints of feeding and digesting time. This restriction means that grazers cannot
always respond to poorer quality feed by eating more of it, in fact intake may decrease on poor quality
vegetation. When restricted to feeds of inferior quality, voluntary intake is reduced because animals
cannot digest the food material quickly enough and the overall passage through the gut declines. Each
animal therefore has a food quality threshold, which the diet must exceed for it to be capable of achieving
energy balance (Bourne and Orr 1988).  It is this nutritional threshold that determines an animal’s
suitability for grazing a particular sward.

Choice of grazing animal

It is important that choice of grazing animal for conservation management should be based on an
assessment of its nutritional adaptations and abilities. Poorer quality pasture will require grazers which
are physiologically capable of achieving energy balance from a low value feed diet. Various factors will
determine an animal’s nutritional efficiency, but the one that is most widely recognised is breed. In
particular native breeds of livestock will usually be better equipped to use poor quality vegetation than
imported lowland-derived breeds ( see Section 5.4).

Other parameters also affect nutritional efficiency:

“ Young animals have a smaller and less efficient rumen than mature individuals.  They also have
a larger surface area-volume ratio and need relatively more energy intake for maintenance
because of higher rates of heat loss and the energy required for growth. 

“ Animals reared on forage-based diets develop larger rumen capacity than ones receiving high
density feeds and cereals.

“ The energy requirements of an individual depend on its productive status. Pregnant and
lactating dams may need double their maintenance levels of energy intake. At the same time a
growing foetus can reduce the functional capacity of the rumen. Late pregnancy is an especially
vulnerable phase of the grazers reproductive cycle in terms of dietary factors.

In most grazing situations, grazers are able to select material that is nutritionally better for them. They
are only able to do this because the sward itself is not of uniform quality. Those parts that have been kept
short and actively growing by the activities of the grazers themselves will  continue to be selected in
preference to the patches that have escaped being grazed and have become senescent as a result. Sheep
are able to feed more selectively than cattle because their mouth is narrower and their lips are better able
to manipulate plants prior to ingestion.
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The height of a grazed sward will normally decline during the grazing period. The direct consequence
of  this for the grazing animal is a reduced bite size. However, total intake can be largely maintained by
grazing for longer periods of time and by increasing the biting rate. The grazers’ ability to compensate
for sub-optimal food supply is not absolute so there is a responsibility on the stock person to ensure that
the welfare of the animals is not excessively compromised by reductions in its quantity or quality.

5.3 The grazing attributes of different species of grazing animal

All animals, both wild and domesticated, graze selectively.  Favoured elements of the vegetation are
eaten first while less desirable plants are left until last, or not grazed at all.  There is considerable
variation between different types of animals regarding which plant species they favour Grazing
selectivity often varies acutely and even contradicts itself from site to site. A certain plant may be selected
in some situations yet avoided in others.  In addition, there are major differences between the grazing
preferences of young, mature and old animals, especially in sheep (Matthew Oates, National Trust, pers.
comm.).

The correct type of animal and the right timing and intensity of grazing are essential in order to overcome
the problems of selective grazing. In this instance ‘type’ refers to breed, age, sex, background (ie what
it has learnt from its social group), whether it has been wintered in or out and temperament.  Where
grazer selectivity is felt to be a significant problem, the best general approach is to use as many different
species and types of animal as possible.  This section concentrates on the physical differences between
the grazing actions of different herbivores including sheep, cattle and ponies. Section 5.4 concentrates
on the grazing attributes of different breeds of grazing animal.  Table 5.1 summarises the grazing
characteristics of the main animals used for grazing semi-natural grasslands; namely sheep, cattle and
ponies.
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Table 5.1 Grazing characteristics of sheep, cattle and ponies in unimproved grasslands 

Sheep Cattle Ponies

Bite the vegetation.  Have lower
incisors only.  Graze right down to
close to ground level; produce very
short swards

Bite, pull and tear the vegetation,
wrapping it in protractile tongue. 
Have lower incisors only.  Cannot
graze as close to ground level; graze
and maintain longer swards

Bite the vegetation, with upper
and lower incisors.  Graze right
down to ground level, even closer
than sheep; produce very short
swards

3cm is minimum sward height
grazed

5–6 cm is minimum sward height
grazed

2cm is minimum sward height
grazed

Have thin, mobile lips; manipulate
the herbage with lips and jaws
before biting.  Can push plants
aside and take other from
underneath

Have thick, wide immobile lips and
cannot manipulate the vegetation
with lips and jaws effectively

Do not manipulate the vegetation

Can ‘weed’ the vegetation by
uprooting plants and dropping
them, or biting and then spitting
out

Such selection not possible Very selective, but do not weed

Have a variable diet at the
individual level and with variation
between individuals

Have a less variable diet than sheep Variable diet

Can select items from very low in
the grassland profile

Cannot select items from low in the
profile

Can select items from very low

Can select a species growing in a
fine admixture with other species

Cattle cannot select from fine
mixtures

As sheep

Avoid tall plants in the sward Take tall plants Take tall plants

Grass stems left Grass stems taken Grass stems taken

Flowers selected and eaten Flowers not selected (although may
be eaten)

Some flowers selected and eaten,
others avoided and left

Dead material and litter left Dead material and litter taken Dead material and litter taken

Rough, tall sward and tussocky
areas often avoided and left
ungrazed

Rough, tall sward and tussocky
areas utilised

Rough, tall sward and tussocky
areas utilised (but see dunging
below)

Graze preferentially in small
patches; select the most palatable
patches available

As sheep.  Cattle swards often
particularly patchy

In comparison with cattle, ponies
may produce a more even sward,
inefficient digesters and consume a
great quantity and bulk of herbage
(twice as much as cattle)

Source: K.A Hearn National Trust (1998)
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5.3.1 Sheep grazing 

Sheep are the most frequently used grazing stock on grasslands of nature conservation importance.  This
is due to their widespread availability and relative inexpensiveness.  They have thin mobile lips and
move slowly over the sward nibbling the grass. At high stocking densities this might be right back to the
root stocks. Their narrow mouth enables them to eat very selectively when circumstances dictate. Often
they will ingest single leaves or shoots from a sward, biting them off close to the ground level (Phillips
1993). They are efficient browsers of low scrub, able to remove leaf material completely from selected
bushes.

The choice of stock is further complicated by the fact that sheep develop a full set of broad front teeth
after three years and then steadily lose them as they age.  Consequently, young and old sheep may not
graze as efficiently as middle-aged sheep, although this depends to some extent on the type of sward and
the state of the individual’s teeth as some retain a good set of teeth into old age (6-10yrs).

There is evidence to suggest that the sex of the animal can be important in some situations. A study of
the feeding behaviour of the free ranging Soay sheep in the Cheddar Gorge, found significant differences
in feeding preferences between ewes and rams in both summer and winter. Ewes, in summer, ate
significantly more tree leaves and less grasses than rams. (Bullock and Oates 1998).

Sheep are lighter and more agile than cattle and may be more appropriate for grazing on steep slopes.
However, on heavy wet soils even sheep are capable of causing trampling damage, although this will
be less severe than with the heavier grazers. They usually deposit dung randomly and do not reject the
grazing around it. They can therefore graze swards to a uniformly low height.

There are many situations where it may be more appropriate to use cattle or ponies for grazing. Sheep
do not tackle areas of long grass as readily as cattle or ponies and are not generally the best animals for
restoration grazing.  The presence of large amounts of bramble create problems for smaller types of sheep
which easily become trapped by their fleeces (see Chapter 12). In addition, sheep are not generally
suitable for wet sites because of problems of foot rot.  However, they can be useful in the control of
ragwort since they are more tolerant of the toxins it contains (Owen 1976) (see  Chapter 7).  The grazing
attributes of different sheep breeds are detailed in Table 5.2

5.3.2 Cattle grazing

Cattle differ greatly from sheep in that they prefer to eat longer grass using their tongue to pull material
into the mouth before its bitten off using the incisors. They can eat short grass using the tongue but intake
is less efficient. The greater width of mouth means that cattle cannot graze as selectively as sheep. Like
sheep, cattle acquire four pairs of adult incisors in annual stages, although having obtained the full set,
they seem less prone to losing them until they wear down with use which can take 20 years or more.
Cattle are generally better than sheep at creating and maintaining a structurally diverse sward of benefit
to invertebrates. They also trample the ground more significantly which, in moderation, is beneficial as
it opens up the sward allowing the establishment of short-lived species.  Hoofprints can provide the hot
microclimate conditions that specialised invertebrates such as the adonis blue butterfly Lysandra bellargus

require for oviposition.  However, overstocking during the autumn and winter period can lead to
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infestations of docks Rumex spp, ragwort Senecio spp and thistles Cirsium spp and can also damage
archaeological features.

Cattle are particularly good at knocking down and opening up tall coarse vegetation such as bracken and
scrub and therefore have a useful role in restoration management (see Chapter 10).  However, they can
also maintain short turf (< 5cm) if stocked at a high enough rate, although they may not perform well
in terms of production.  Again, cattle of different breed and age may behave differently and produce
different results (see Table 5.3).

Cattle need more water than sheep and their grazing coverage of a larger site is greatly influenced by the
location of water troughs.  Localised problems with over-grazing and under-grazing can often be
resolved by installing a new trough or moveable bowser.  Mineral licks can also draw cattle into poorly
grazed areas.

It is more difficult to acquire commercially-farmed cattle for conservation grazing than sheep as they are
more expensive to buy and keep.  Farmers are less likely to be willing to graze cattle on conservation
grassland because of their value and requirements for them to put on weight.  Recent BSE restrictions
have imposed additional pressure as the majority of cattle now entering the food-chain must be killed
before 30 months of age. The economic consequences of this crisis have greatly reduced the price of cattle,
so that  in terms of their grazing potential they may now represent better value than sheep.

The dunging behaviour of cattle is often an important consideration. Pats are usually scattered randomly
over the sward, each one creating a zone of avoidance where the animals will not graze around it. The
rejected vegetation continues to grow and mature creating a series of tall sward ‘islands’ among shorter
turf. This can be a valuable feature for insect communities.

The excreta is an important habitat in its own right, providing food for many insects, mainly beetles and
flies.  It has been estimated that each beast generates 20 per cent of its own body weight in insect biomass
every year (Lawrence 1954), which for an adult cow would be 0. 1t of larvae. This can represent a
critically-timed food resource for pasture feeding birds like the chough Pyrrhocorax pyrrhocorax.

(McCracken and Foster 1993). 

5.3.3 Grazing with horses and ponies (See also Section 5.4.3)

Horses and ponies generally have had a poor reputation as grazers among nature conservationists. This
is largely as a result of the many examples of overstocked small horse paddocks where overgrazing of
the more palatable grasses can lead to bare patches with areas of uneaten coarse grass.

Horses and ponies have teeth which point slightly forward and can graze as close to the ground as
rabbits. Grazing preferences and efficiency varies from site to site, and from season to season. Horses
preferentially take grass but will also take a wide range of sedges and rushes. Selective overgrazing and
undergrazing can occur side by side. Sites grazed by horses and ponies can be structurally varied and
valuable for invertebrate diversity. Hardy ponies can take a surprising amount of live bracken, especially
in late summer and early autumn when grass is low and bracken toxicity has declined (Oates and Bullock
1997).



The grazing attributes of different species of grazing animal

March 19995:17

Horses and ponies do not preferentially select flowers as do sheep and rabbits. They will avoid buttercup
Ranunculus spp, knapweed Centaurea spp, ragwort Senecio jacobaea, orchid spikes and aromatic herbs such
as marjoram Origanum vulgare. Rushes Juncus spp and sedges Carex spp are taken mainly in spring.

In small fields some observations point to the fact that horses tend to defecate and urinate in specific
latrine areas which can cause localised high nutrient levels. These areas can become colonised by
nutrient-demanding competitive species resulting in a lessening of the conservation value of the sward.
Steeply sloping sites on chalk and limestone appear to be less susceptible because latrine sites are
established on upper or lower level parts of the site which are frequently of less nature conservation
interest (J. Hopkins pers. comm.).  However,  observations on National Trust at Memorial Down, St
Margarets Bay, Kent highlight that there is no set pattern to dunging by ponies (Oates 1997).

The management objectives for the site will determine the suitability of horses and ponies as grazers, eg
horse-grazed sites can support unusually diverse invertebrate faunas due to the patchy effect created by
grazing. The grazing attributes of different breeds of horse and pony are outlined in Table 5.4.

A study of the effects of horse grazing on species rich grassland, specifically neutral MG5 Cynosurus

cristatus-Centaurea nigra grassland was carried out by Bioscan UK Ltd for English Nature (Gibson 1996
and 1997).

The results showed:

“ the species of livestock has a minor effect compared to the grazing intensity eg damage was
found in sites heavily grazed by both horses and cattle;

“ damage was manifest by an overall reduction in plant species richness, notably those indicator
species of mesotrophic grassland eg heavy grazing may turn MG5 into MG6 grassland;

“ there appears to be no long-term detrimental effects on sites with light or moderate grazing
levels by horses, although the richest sites are almost always cattle grazed;

“ light grazing by horses is preferable to no management. A sward that has had no cutting for at
least three years had species richness lowered by as much as the heavily grazed swards;

“ fields that have only recently suffered from over-grazing may have retained most plant species
of nature conservation interest and will recover quickly if stocking levels are reduced;

“ simply removing stock for a rest period in winter or summer will not mitigate the effect of heavy
grazing pressure.

Management recommendations

“ If it is a choice between no management or grazing solely grazed by horses, opt for the latter at
light stocking densities, or shorter duration.

“ Remove animals, when wet conditions prevail.
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“ On small areas, to help prevent the build up of worms and the development of latrines, dung
should be picked up on a daily basis or twice weekly in summer and once weekly in winter.
Selling manure might be an option.

“ Longer swards in incipient latrine areas should be "topped" to promote grazing in these patches.
Cuttings should be removed to prevent nutritional enrichment.

“ Any ragwort or thistle present should be treated by spot herbicide or mechanical removal, or
grazing by sheep (see also Chapter 7).

“ It may be possible to control the development of latrine sites by grazing with other stock such
as cattle. Sheep may be useful where ragwort is a problem.

“ supplementary feeding should not be allowed in the field.

Box 5.1 Satisfactory management by grazing horses in lowland neutral grasslands can be indicated by the
following:

“ Sward height should not be reduced below 2cm at anytime (outside latrine areas) and should be at least
5cm in the growing season. Aim for a target height of between 2cm-5cm at the end of the growing
season.

“ Bare ground should only be present very locally, eg around gateways and troughs.

“ Latrine areas should be few in number or absent.

NB horse grazing will need well drafted agreements and continuous supervision 

5.3.4 Goat grazing

Goats can either graze or browse, but most types of goat are by preference browsers, eating, and
sometimes killing, both trees and shrubs.  Goats may browse more when mixed with sheep and are
potentially very useful for restoration management. In semi-natural habitat where they is plenty of
browse and grass, free ranging goats should browse for at least 50 per cent of their feeding time (Oates
and Bullock 1997).

Goats prefer willow Salix spp, gorse Ulex spp (especially if crushed by rolling), ash Fraxinus excelsior and
guelder-rose Viburnum opulus and will tolerate hazel Corylus avellana, oak Quercus spp, alder Alnus

glutinosa, hawthorn Crataegus monogyna and wayfaring-tree Viburnum lantana.

Goats dislike birch and conifers, and will avoid herbaceous legumes.

At high stocking densities goats will eat thistles, rushes, tufted hair-grass and mat-grass (David Bullock,
National Trust, pers. comm.). Rush infested pastures have been restored after three years of grazing by
goats at Bronydd Mawr Research Station (Davies, undated).



The grazing attributes of different species of grazing animal

March 19995:19

Practical considerations

It is possible to use either feral or domesticated goats. Domesticated breeds such as Angoras and Anglo-
Nubians are more grazers than browsers. Goats will also strip bark, particularly during the late winter.
Goats form strong social groups. Like sheep, goats in extensive grazing regimes have hefts (group home
ranges) which are maintained by females and their offspring.  However, containment and husbandry
requirements rarely make ‘grazing’ by domesticated goats a viable proposition.  It is not necessary to dip
or provide water for feral goats. Water should be provided in all compartments, especially if a mineral
lick or nuts are provided, and all goats need some kind of shelter. 

The simplest way to start a goat scheme is to use wethers (castrates). They are fairly long-lived and
tolerant of dogs.

Feral goats can be contained within normal fencing providing the compartments are large and there is
no shortage of browsing material.  Horned goats need daily inspection for entanglement among denser
scrub.

The National Trust has recently introduced feral goats to the short turf slopes of Ventnor Downs, Isle of
Wight, to counter evergreen oak Quercus ilex invasion.  The sward there scarcely needs grazing, the
essential requirement is for browsing. 

5.3.5 Rabbit grazing

See Chapter 8 for rabbit control measures.

The rabbit is the most significant non-domestic grazer.  This species was introduced to Britain in the 12th
century and initially farmed in warrens on the Southern chalk downs, the Brecklands and Dartmoor
(among other places).  They escaped and became a major agricultural pest until myxomatosis almost
wiped out the wild population in 1954.

The decline of rabbit grazing has had a dramatic impact on acid, chalk and limestone grassland. Where
the effects of myxomatosis have been severe, some sites have become invaded by long grass and scrub.
In some areas, rabbits have returned to pre-myxomatosis levels and overgrazing is the main problem.
In addition their populations can fluctuate greatly year to year in response to outbreaks of disease and
weather conditions. This should be taken into account when considering stocking rates of managed
grazing regimes. It may be necessary to suspend grazing by cattle and sheep if rabbit population
densities are too high.

The main problem faced by conservationists is that rabbits are hard to control and rabbit grazing difficult
to direct.  Rabbits will not graze tall swards, consequently the shorter areas tend to become overgrazed,
especially where grazing is already taking place by sheep or ponies.

On areas with unreliable winter grazing such as many of the Mendip scarp grasslands, the sward and
conservation interest is maintained by rabbit grazing. Problems can occur during the population highs,
but during the lows (usually brought on by myxomatosis), the heavily grazed plants succeed in flowering
and seeding. In addition rabbit grazing can maintain an interesting lichen and bryophyte flora 
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Rabbits are highly selective grazers and at moderate densities they produce a patchy mosaic of small
areas nibbled to different heights, whilst their scrapes provide patches of bare ground favoured by
ovipositing females of species such as the adonis blue Lysandra bellargus butterfly.  In addition these small
sheltered hollows provide areas where seeds of annual species such as fairy flax Linum catharticum can
germinate. This bare ground also favours prolific germination of scrub, if and when grazing pressure
declines. Rabbits are not usually effective as browsers and generally avoid leaves of woody plants,
although they will strip bark from saplings in winter.

Heavy rabbit grazing on the other hand only benefits a narrow range of plants, eg rock-rose
Helianthemum nummularium, and invertebrates, eg silver-spotted skipper Hesperia comma, which requires
very short turf.  Continuous rabbit grazing can be damaging through the removal of orchid spikes  and
cowslip Primula veris  and the destruction of breeding areas for the Duke of Burgundy fritillary  Hamearis

lucina and dark green fritillary Argynnis aglaja. Eventually, continual heavy rabbit grazing causes
destruction of the turf and invasion of undesirable plant species due to the creation of large areas of bare
ground. In exceptional circumstances this may be desirable, for example, for nesting stone curlews on
Weeting Heath, Norfolk.

The combination of heavy rabbit grazing, drought and overstocking can be particularly damaging to the
nature conservation interest of grasslands developed on thin soils. Sometimes rabbits will colonise new
areas whose managed grazing has recently been restored.  Rabbit control is becoming an increasingly
important issue in nature conservation and should be considered in any grazing strategy (see Section 5.6).

Despite the negative attributes of rabbit grazing, it has undoubtedly slowed the decline of many sites
where farm economics have led to the cessation of grazing and it still maintains the conservation interest
in some sites. 

Rabbit Viral Haemorrhagic Disease (RVHD).

RVHD is a disease of the rabbit which affects both wild and domestic rabbits. Rabbits with the disease
die within 72 hours. The disease first appeared in UK commercial rabbit stocks in 1992, and the first cases
were recorded in Devon in August 1994. Although there have been several outbreaks since then, there
is no evidence for large scale kills over a wide area. This may be due to varying levels of natural
immunity in rabbits in the UK. It is no longer a notifiable disease and so it is difficult to derive data on
its extent and spread.

Until the likely level of mortality in UK wild populations is known, it is impossible to predict the impact
that the disease will have on nature conservation interest. It might be worth instigating rabbit monitoring
on particularly sensitive sites that rely on them for grazing management so that alternative arrangements
can be made if a high proportion of rabbits are killed by this disease. 

5.3.6  Deer grazing

Deer are ruminant herbivorous ungulates. Deer were originally primarily animals of woodland habitats
but adaptability has led to them exploiting a wide range of environments including open grassland. Six
species occur in the wild in the UK, namely roe deer Capreolus capreolus, red deer Cervus elaphus, fallow
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deer Dama dama, Reeves muntjac Muntiacus reevesi, sika deer Cervus nippon, Chinese water deer
Hydropotes inermis. Only the first two species are native, the remainder are established introductions. 

Over the last 30 years in the UK there has been an increasing interest in commercial deer farming for the
production of venison.  Red and fallow deer are the two species which are most commonly reared
commercially although the latter more rarely as it is more difficult to husband.

Diet varies seasonally and between species. The fallow deer is a relatively selective grazer and in the wild
>60 per cent of its diet consists of grasses, although herbaceous species and woody browse also make a
significant contribution as do tree fruits in mast years. The red deer is an adaptable opportunistic feeder
and is less selective than fallow deer. Its diet varies depending on the availability of plants in the different
habitats it utilises. Within the upland part of its range in the UK, its diet consists mostly of grasses, sedges
and rushes, although in winter it preferentially feeds on dwarf shrubs. The roe deer is a versatile species
which uses a range of habitats including agricultural land. Its diet again varies according to food
availability in different habitats but compared with red and fallow deer, it selects herbs, woody browse
and other highly nutritious foods to a greater extent.

Use for nature conservation management.

Communities of large wild herbivores including red and roe deer are being managed in conservation
areas within the Netherlands and elsewhere in continental Europe to achieve specific conservation
objectives (Kampf 1998). 

Fallow and red deer, in particular, are adaptable and able to survive on grassland. Despite this, the
potential for using deer as grazers on many semi-natural lowland grasslands by conservation
organisations in the UK is probably limited by factors such as the small size of many sites, capital and
husbandry costs, lack of markets due to competition with farmed deer enterprises and the availability
of more suitable grazing animals. The problem is that deer are not domestic animals and handling and
husbandry is much more complex and expensive. Hence, in the majority of situations, sheep, cattle or
equines are likely to be preferred tools for conservation grazing.

However, in deer parks, which support areas of semi-natural grassland (normally lowland acid or
neutral grassland), deer grazing may be suitable for the maintenance of such grassland although
information and data on the topic are limited. The most common parkland species is fallow deer;
relatively few parks hold red or sika deer. In many parks, wild roe and muntjac also occur.

General advice 

The advice is similar to that for other grazing animals as provided elsewhere in this chapter:

“ Avoid overgrazing (ie swards less than 2cms) and poaching.

“ Avoid supplementary feeding or feed in an area of low nature conservation value.

In parklands, the typical deer density is 2-3/ha which is far higher than the carrying capacity densities
of wild populations and can only be sustained by supplementary feeding in winter. Thus, unless there
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is any scope for reducing numbers of deer, supplementary feeding is usually unavoidable as part of the
successful management of park deer (Bullock & Vernon 1992).

The scope for using deer to manage and sustain the nature conservation value of semi-natural grassland
within commercial deer rearing enterprises is likely to be limited. This is due to the intensive nature of
commercial deer farming which demands nutritious high quality pasture and winter supplementary
feed.

5.3.7 Grazing with donkeys

Little is known about the effects of donkey grazing, both because it is relatively uncommon and because
donkeys are often grazed together with other stock, which makes it difficult to separate the effects of the
different animals. The following is a summary of anecdotal information from conservation practitioners.

Donkeys are similar to ponies in that they graze selectively and can tend to dung in latrine areas.  They
can browse, providing useful scrub control, but will not always do so.  They are small animals, much
lighter than ponies of equivalent height and they are not shod, so can have an advantage over horses and
ponies where the hooves of these animals are thought to be damaging.  However, they tend to suffer
from foot problems so are not suitable for grazing wet sites.  They are generally more likely to have
health problems than other types of stock and can lose condition easily.

There is general agreement among practitioners that the grazing habits of donkeys in general are less
significant than the individual circumstances of particular animals, their owners and the sites.  Donkeys
which have been stabled and fed hay and nuts will not cope well with rough vegetation and will not
browse.  On the other hand, hardy donkeys which are used to being outwintered and being self-sufficient
on semi-natural vegetation can be useful for nature conservation management; they will probably not
graze as tightly as ponies, they will cope with rough grassland and they may browse encroaching scrub.

5.4 The grazing attributes of different livestock breeds

5.4.1 Grazing with different breeds of sheep

With around 50 native breeds of sheep in Britain, and several more from continental Europe, together
with a multiplicity of crosses that are routinely bred from them, there is no shortage of overall choice and
something to suit almost any lowland situation will be available (see Table 5.2).
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Table 5.2  Sheep breeds most suited to grazing semi-natural swards

Breed type General characteristics Sample breeds

Mountain Small to medium size
Hardy
Can survive on low quality diet - will browse scrub
and coarse grasses
Often difficult to contain, less prolific
Need minimal care

Scottish blackface (horned)
Herdwick (hornless females)
Rough fell -  docile, (horned)
Swaledale
Welsh Mountain (hornless
females)
White-faced woodland
(horned)(rare breed status)

Hill Medium size
Less hardy than mountain breeds
Survive on low quality diet - will browse scrub and
coarse grasses
Usually more docile and easier to contain
More prolific lambers and milkier

Beulah 
Cheviot
Gritstone
Kerry Hill
Hill Radnor

Primitive Small size
Hardy
Good browsers of scrub and coarse grasses
Strong bonds between flock members
Can be difficult to contain

Hebridean 
Soay – loses fleece naturally
Manx Loughton
Shetland (widespread and
easier to obtain)

Down/
Closewool
(lowland)

Larger size
Not hardy - needs regular attention
Need good quality diet. Will not perform well on 
coarse grasses or scrub

Suffolk – terminal sire for
carcase quality

Oxford Down – largest native
breed

Ryeland – minority breed foot-
rot resistant

Wiltshire horn (rare breed
status, no wool)

Texel – terminal sire (Dutch
breed)

Cross breeds. Large size, prolific and milky therefore profitable.
Large appetite.
Intermediate degree of thrift and hardiness.
Excitable and more expensive to buy than the pure
hill breeds.

Masham, Mule and half-bred

The three main categories of commercial sheep breeds reflect the relative altitudes that each is adapted
to: hill (or mountain), upland and lowland.  There are others which are less numerous but may have
economic importance: the Long Wool breeds which provide rams for breeding commercial cross-bred
ewes and the Primitive breeds which as yet have only minor commercial significance, being kept mainly
for aesthetic reasons by devotees of rare breeds.  The exception to this last statement is the Shetland
which is still popular with sheep farmers in its place of origin. 
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The key point about sheep is that there are marked differences in grazing ability between animals of
different breeds.  These have been developed to cope with contrasting conditions and, consequently,
show different grazing  preferences.  The primitive breeds such as Hebrideans and mountain breeds such
as Herdwicks, Swaledale and  Scottish blackface graze less selectively than lowland breeds such as
Suffolks and Dorset Horns; because they have ‘harder’ mouths and will eat coarser grasses. In addition,
they are hardier and reputedly less prone to diseases and problems such as foot-rot.

Hill sheep

Hill sheep are smaller than breeds from lower altitudes, ranging from the tiny Welsh Mountain, (less
than 40 kg mature ewe live weight), to the Scottish Blackface ewe (at 50 -70kg) (National Sheep
Association 1992). Their frame is light and even when kept on good pasture these sheep do not carry
much weight so the carcass is of only moderate quality.

They are physiologically adapted to utilising the poor quality vegetation found on mountains, moors and
bogs, and have not been selected for prolificacy or milkiness, since these qualities cannot be sustained
on a poor diet.  They would, in their original environment, be expected to rear just one lamb apiece,
although when moved to kinder situations all of the breeds can achieve much better lambing
percentages.  Their lighter build and keen foraging instincts make them agile and determined
escapologists if held in enclosed fields once the food supply becomes sparse.  Larger breeds like the
Swaledale and the Blackface can be athletic jumpers of walls, while the little Welsh Mountain is adept
at getting under fences, given just a small gap. All of them are quite able to eat their way through
unfenced hedges given sufficient time.  Most hill sheep will respond to grazing by moving into new areas
in search of better supply.

However, they can be contained in enclosed fields if the boundaries are properly maintained and
adequate grazing or supplementary feed is available.  It is not always simply a wild  temperament,
developed from their harsh environment which makes them difficult to confine: the Rough Fell, one of
the hardiest breeds is in fact one of the most placid when kept in lowland conditions (conversely, the
Mule which is probably the most numerous lowland ewe, is renowned for its excitable and unpredictable
disposition).

For breeding purposes all the hill sheep are unsurpassed for mothering abilities.  Their instinct to take
the lamb is always strong and problems with mis-mothering are very rare when lambing in the open.
The newborn lambs too are equipped with a much stronger instinct to find the ewe’s udder than is the
case with many lowland breeds.  These are key attributes for hill flocks which are still, in most cases,
lambed outside.

These commercial hill breeds are usually easy to obtain even in lowland situations since many are sold
off the hills each autumn as store lambs, mainly wethers to be finished for slaughter.  Most ewes are
drafted from the original flock after three or four years of breeding.  If still sound, with two functional
teats and a good set of incisor teeth in the middle of the gum, such ewe can continue breeding for another
two years or more when moved to the kinder conditions of a lowland farm. Most will be bought for
breeding eg crossing with a longwool ram to produce a mule halfbred or Masham ewe.

The main disadvantages of most hill breeds for conservation grazing are a long, heavy fleece which can
get caught up in thorny scrub, and horns which create difficulties when tangled with electric fences.
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However, breeds like the Derbyshire Gritstone (southern end of the Pennines), the Cheviot  (Scottish
Borders and further north), the Beulah and the Welsh Mountain (from mid-Wales) all lack horns in the
ewe and have relatively short fleeces.  The Hill Radnor possesses similar favourable characteristics and
is listed as a rare breed, which may enhance its appeal.

Lowland sheep

In the lowlands, lowland breeds are more readily available than upland or primitive breeds.  They are
genetically more productive when kept in the improved conditions. In addition, they are usually easier
to contain and more docile.  However, they are frequently unable to control coarse unpalatable grasses
due to their ‘soft-mouthed’ nature  and are less effective at browsing but may ‘tip’ some scrub species.
Lowland breeds may need more care, eg help with lambing, dipping, foot treatment, etc., and are more
likely to experience health problems when kept on low grade pasture.

Lowland breeds have been selected mainly for the quality of the carcass.  They are larger, more heavily
muscled sheep;  the Suffolk weighs about twice as much as the Welsh Mountain.  Most of them lack
horns and the wool is short and dense.  They have not been bred to survive on low quality pasture, and
do not have the same digestive efficiency as the hill breeds, although they do not always require the lush
grazing of improved grassland.  Most of them could probably perform perfectly well on calcareous
grasslands where these have not deteriorated through neglect, and provided they are not stocked too
densely.  In some situations particular lowland breeds may also have important attributes for
conservation grazing eg:

“ The Wiltshire Horn x Welsh Mountain (crossed with a Welsh Mountain to produce the easy care
sheep) has no proper fleece and hence does not require shearing. It is therefore not at risk of
getting entangled in thorn-scrub and is much less vulnerable to fly strike.

“ The Romney and the Ryeland are noted for their resistance to foot-rot. This makes them better
suited to grazing wetter grasslands.

“ The Portland and the Norfolk Horn, both rare breeds, have been developed for grazing lowland
heath, and may still retain important attributes which suit them for this type of situation eg
Breckland grass heaths.  The Norfolk Horn was one of the breeds from which the Suffolk was
originally developed, although all its modern representatives, original breed having  become
extinct, have now been bred back from the latter.

Other types of commercial sheep

Intermediate between hill and lowland breeds of sheep are the upland and the Longwool breeds. The
longwools and especially the Blue-faced Leicester and the Border Leicester, have a special importance
for the whole commercial sheep sector. Their main function is to provide a crossing ram for putting onto
draft hill ewes - Blackface, Swaledale and Welsh Mountain, to produce mule ewes and half-bred ewes
respectively (of Scottish, Northern and Welsh extraction according to the type of ewe they have been bred
from).  These cross-bred ewes between them account for more than half of the total lowland flock, since
the hybrid vigour generated by their mixed genetics makes them very productive.
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There are also a number of upland breeds like the Clun Forest from the Welsh Borders which are not
hardy enough for true hill-farming situations, nor productive enough for the best lowland pastures, but
represent a very good compromise for intermediate environments.

Primitive sheep breeds

There is a number of much older breeds that are physically and behaviourally different to all the modern
breeds.  They are not usually kept commercially apart from the Shetland, which is still popular on the
islands that it originates from.  Of the others, the Hebridean is probably the most widely kept, although
the Soay, perhaps the oldest breed of all, also deserves a mention as well.

These primitive breeds can be observed to graze in an altogether different manner.  The individuals of
a flock usually stay close together and move as a group, grazing their way round a site, probably an
instinctive behaviour to help protect them from predators.  When threatened, for example by a dog, the
group will split up very readily while a flock of modern sheep in the same predicament will bunch up
tightly.  This type of behaviour clearly has implications for ease of management.

Along with these differences in flock behaviour, primitives also exhibit contrasting dietary preferences
to those of improved breeds. Controlled trials established by The Game Conservancy Trust (Braithwaite
et al 1997) have shown that Hebridean sheep graze purple moor-grass Molinia caerulea more effectively
than Swaledales while at the same time eating comparatively less heather Calluna vulgaris . These
differences between the breeds were significant and enabled the Hebrideans to achieve an increase in
percentage cover of heather at the expense of purple moor grass, while the converse was true for
Swaledales. This experiment highlights the value of controlled comparative trials in determining the real
dietary differences between breeds.

The primitive and hill breeds often browse scrub in preference to grazing the sward.  They are therefore
more appropriate for scrub-invaded grassland where the sward does not need heavy grazing.  In winter,
these breeds will tackle largely unpalatable shrubs such as bramble Rubus spp and dogwood Cornus

sanguinea.  They may prefer large expanses of grassland rather than small paddocks, although they are
often kept as small flocks in the latter situation.

All of the primitive sheep breeds would probably be well suited to conservation grazing, especially on
the poorer quality swards.  They are enthusiastic browsers and seem to thrive in scrubby situations
(although all sheep will nibble the tender regrowth from cut stumps). On Aston Rowant National Nature
Reserve they control hawthorn which is invading calcareous grassland.  Anecdotal evidence from a range
of habitats indicates that Soay sheep are not as effective at controlling scrub invading grasslands or
heathlands as Hebridean sheep (D. Bullock & M. Oates pers. comm.).  However, they have been effective
at grazing scrub on the Cheddar Gorge. They have a good reputation for general health and resistance
to disease, although this may be because many of the flocks are fairly isolated from contact with other
sheep. They are certainly affected by all the main sheep ailments and should therefore receive a similar
degree of husbandry.

The main disadvantage with the primitive breeds is their comparative lack of commercial value.  This
makes them more difficult to buy and sell, other than through special livestock sales or directly between
breeders.  The Rare Breeds Survival Trust produces a quarterly magazine, The Ark,  the classified section
of which is a good way of locating or advertising rare breed livestock for sale.  The fat lambs from pure-
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bred primitive breeds are generally too small to be marketed in the conventional ways.  So most flocks
therefore use a terminal sire ram. (eg Suffolk or Texel) on part of their ewe flock to obtain bigger and
more marketable lambs. The pure-bred lambs can achieve a better size if kept for longer, usually 12-18
months. (Braithwaite et al 1997).

There is a continuing lack of data to demonstrate the different grazing impact of animals of different
breeds, sex, age and background (ie past behavioural and physiological experience) in determining the
most appropriate choice of animal.  (Bullock and Oates 1997.)

5.4.2 Grazing with different breeds of cattle

There is not quite the same degree of choice in breeds of cattle as there is for sheep, but the variety can
be divided up in broadly similar ways between hill and lowland types.  The hill breeds are mainly
devoted to beef production, while those from the lowlands are divided between specialised beef and
dairy breeds, with a few dual purpose types that have been able to survive the commercial trend for
specialisation.  In general, all of the native British breeds have lost popularity over the last 10-20 years
with the importation of breeds from continental Europe.

There are comparatively few specialised breeds of cattle from the Uplands but those that do exist are very
well adapted to a harsh climate and low quality grazing.  The Highland and the Galloway, both from
Scotland, are shaggy coated, compactly built animals with a reputation for producing premium quality
beef.  The Highland, despite its fearsome looking horns, usually has a quiet disposition, although that
of the naturally polled Galloway is reputedly less reliable.

The main hill breed from Wales is the Welsh black, which although normally horned, does have polled
strains.  The same is true of the Devon, the English breed that is best suited to upland situations.  Both
of these breeds are easy to manage and produce top quality beef.

In recent decades the emphasis for stocking the hills has been very much in favour of sheep and in
general, cattle numbers have declined on land above 300m.  Representatives of many breeds have now
been brought down to the lowlands where they are being selected for a different set of production criteria
– growth rate, conformation and size, rather than hardiness, thriftiness and longevity. Care should
therefore be exercised in selecting animals from these lowland herds if the original breed characteristics
are required for conservation grazing.

However, for many less challenging  lowland grasslands, the extreme qualities of true hill breeds are
probably not required, and most of the normally available commercial beef cattle would perform
adequately (see Table 5.3 ).
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Table 5.3 Cattle breeds most suited to grazing semi-natural swards

Breed type General characteristics Sample breeds and characteristics

Upland beef Smaller - medium size, hardy, thrifty constitution,
performs adequately on lower quality diet. Strong
maternal instincts (caution needed when calves
are young)
Slow growing and late maturing
Many can be outwintered

Highland, - shaggy coat and very long horns
- true hill breed

Beef Shorthorn

Welsh black –  horned and polled lines can
be outwintered. Still available from native
location

Galloway – dense coat and polled. Includes
belted variety with rare breed status. True
hill breed

Belted Galloway – rare breed status

Devon. Horned and polled lines. Noted for
docility. Still available from native location

Lowland beef Less hardy, less able to tolerate coarse
vegetation/lower quality forage. Medium-large
size, better conformation

Native breeds early maturing, continental breeds,
late maturing

Hereford – fairly hardy and will tolerate
'low quality' herbage. Native breed

Angus - Native breed

Sussex 

South Devon – largest native beef breed

Limousin, Charolais, Simmental &

Belgian blue (all continental) - Large body
size. Fast growth on better quality diet. Poor
performance without concentrates. May be
temperamental

Ancient breeds White park – medium/small size with horns
very hardy and thrifty

Vaynol.

Lowland dual
purpose

Small to medium sized

Mixture of beef and dairy characteristics often
with marked variation between individuals

Usually thrifty and fairly hardy

Most are rare of minority breeds due to
commercial emphasis on specialization

Red Poll – Medium size, no horns, rare
breed, good temperament

Dexter - small and light which reduces the
propensity to poaching in wet weather -
minority breed

British white - no horns, minority breed

Shetland – small size, rare breed, very hardy

Simmental - large continental breed with
good beef characteristics.  Very milky too
and often needs a dairy animal in mainland
European countries
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On the other hand, it would probably be wise to avoid most of the popular continental breeds and their
crosses; Limousin, Charolais, Belgian blue.  Research has shown that these breeds are not as good at
converting lower quality forage as our native breeds (Webster 1988) and they tend to be much more
excitable than the traditional breeds which they have largely replaced, eg Hereford, Aberdeen Angus.
Another disadvantage is that they are more expensive to buy initially.

Most breeds of cattle (and sheep too) are promoted by a breed society which can be used to source
animals of that breed.  It is often a good idea to buy animals direct from a farm in order to assess them
in a more appropriate setting prior to purchase.  Buying cattle in an auction market, or through a dealer
are the other alternatives, but the purchaser must know what they want and how much they are prepared
to pay.

The most readily available types of cattle are cross-bred animals that have been born to dairy cows and
have been reared artificially on milk replacers.  They account for more than half of all beef production
in the UK (Meat and Livestock Commission 1996).  For the first six months of their lives, such calves need
to be kept on a high plane of nutrition to compensate for the lack of milk.  However, after about three
months an increasing proportion of their daily intake can usually come from grazing.  Their small initial
size can be  an advantage where poaching is a problem, but at this stage they should not be restricted to
low quality pasture without supplementation.

Normally such cross-bred animals are born to a Freisian dairy cow (or the more extreme Holstein dairy
type) and provided that the sire is a beef breed they will have commercial value at almost any stage up
to being ready for slaughter (“finished”).  If being reared on semi-natural grassland they will usually
perform better if the sire breed is of British origin. (Hereford and Angus crosses are still generally
available though much scarcer than before.)

In situations where large size is a problem there are small breeds of cattle such as the Dexter or the
Shetland.  They are neither of them commonly seen but stock can be obtained through the respective
breed societies.

5.4.3 Grazing with native breeds of horse and pony 

Native breeds of pony, eg Exmoor, Dartmoor, New Forest, Welsh Mountain and Shetland, are tolerant
of quite poor grazing unlike thorough and half breeds.  In addition, as they are not reared for milk or
meat production, their exact levels of nutrient input are not critically important.  Hardy native breeds
such as these can be a particularly useful management tool in both  managing established swards and
reclaiming neglected grasslands (see Chapter 10).  They trample down and eat coarse grasses, including
tor-grass. They will only browse significantly when there is inadequate grass. However, horses and
ponies can assist in managing scrub by pushing through and opening up low scrub that is in the process
of closing over. They slow down scrub-edge advancement by browsing tips such as gorse, holly and sloe.
Native breeds will eat bracken (Oates and Bullock 1997) but this can cause poisoning if there is
insufficient grass to feed on. At light densities they produce a useful degree of poaching and trampling.
Table 5.4 summarises the grazing attributes of ponies suitable for conservation grazing.
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Table 5.4  Some grazing attributes of ponies suitable for grazing semi-natural swards 

Horse/pony Positive attributes Negative attributes

Exmoor Extremely hardy

Needs minimal attention

Not prone to foot problems

Strongly resistant to equine influenza

Efficient grazers and moderately browsers
will even ring-bark trees and shrubs 

Tolerant of people and dogs

Supplementary feeding only needed in very
severe weather, provided animals are being
extensively grazed

Rare, therefore only small numbers available

Difficult to approach unless broken

Need very secure handling pens

Difficult to handle when ill/injured

New Forest
pony

Not in short supply

Cheap (unbroken)

Easier to handle than Exmoors

Good grazing and browsing abilities 

Adept at controlling gorse, bracken, purple
moor-grass and thistles

In late winter ponies can become skeletal in
appearance – can cause public outcry

Pester visitors for food

Prone to foot problems

Dartmoor Some proven ability in regulating bracken
and gorse encroachment

Can maintain acid grassland swards

Can congregate in car parks and gateways
seeking titbits from visitors

Shetland Efficient grazers of bramble

Agile on steep slopes. 

Small size less poaching

Prone to laminitis

Konik (or
Tarpan)

Very adaptable in dietary terms and so
when grazed extensively all year round,
require supplementary hay in only very
severe weather conditions

Placid sensible temperament

Foot problems rare

Tolerant to biting insects. Thick skinned

Not known

Welsh
Mountain

Good for wet pasture

Excellent feet.

Resistant to fly problems

Numerous and cheap

Not known
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There are significant differences between the grass preferences of hardy and domestic horses and ponies,
eg domesticated animals tend to avoid false oat-grass while at some sites it is heavily suppressed by
hardy ponies.

The domesticated horse and native breed ponies, readily, though not always preferentially, graze tor-
grass, at all times of the year. Short tor-grass swards (2-5cm) can be very floristically rich (see Chapter 2).
On Purbeck, the NT has used a herd of Exmoor ponies to regulate tor-grass swards with much success.
Upright brome and cocksfoot are also taken by horses and ponies. In calcareous grasslands, patches of
shorter, more neutral grassland will be favoured. 

Some practical considerations

On rich pasture, hardy ponies will be prone to laminitis (see sub-section 5.9.5) and obesity therefore it
is unwise to use improved or high quality pasture as lay back land for ponies which are being run
intermittently on nature conservation sites.  In general, hardy breeds are not as prone as domestic ponies
to ailments such as laminitis, sweet itch and equine influenza. However, they need checking regularly
and their management requires a range of husbandry skills. Many problems can be avoided by having
non-breeding animals (especially geldings).

For containment, standard fencing for cattle is suitable. Do not use temporary electric fencing unless
ponies have already learned to respect it. The location of water will influence grazing patterns in
extensive grazing systems.

Handling units on site need to be constructed of strong wood (ideally 1.5m in height).   Metal crushes
can be used with tame animals, For more information on veterinary care see section 5.9.5.

 

The price of  native breeds may vary depending  on age, sex, condition and breed eg £30 - £200. Fillies
and mares are more expensive. Younger horses and ponies are cheaper. The costs of the gelding
operation are £50-£100 and should be taken into account.  Parasitic worm cycles may be broken, and
worm burden build-up reduced by moving animals between compartments on at least an eight week
rotation. 

5.5 Conservation grazing using farm stock (see also chapter 4)

It is important to understand how farming systems operate in the UK if local farming operations are to
be used in providing conservation grazing.

5.5.1 Cattle production in the UK

In general, pastoral farming with cattle is based on two types of enterprise:
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Dairying

Milk production is the largest financial enterprise in UK agriculture contributing 19 per cent of the total
value of all agricultural output.  Such production targets can only be met by top quality feed, which
requires improved grassland.  High yielding Freisian-Holstein dairy cows are not suitable for
conservation grazing systems.

In the UK there are close links between milk and beef production.  Dairy herds commonly use beef bulls
for crossing to improve the value of the calves being sold. These cross-bred calves, together with most
of the dairy pure-bred bull calves, are fattened for beef. One of the BSE measures is a scheme that pays
farmers to have surplus calves slaughtered rather than to be sold for rearing. This has reduced the supply
of dairy-bred calves to the beef sector.

 Beef

Since the BSE crisis began in March 1996 there have been a number of political and administrative
changes which affect the conservation grazing of semi-natural grasslands. The key factor has been the
introduction of the 30 month beef ban which prevents animals older than this from entering the food-
chain. The slower rates of growth achieved on semi-natural grassland due to the poorer quality of forage
may not allow cattle to finish properly in the time available. The prices obtained for poorly finished
animals is only about 60-70 per cent of the average on a unit weight basis which represents a severe
financial loss on top of the general downturn in beef wholesale prices (see Chapter 4). BSE appears to
have affected the ability of some farmers in ESAs to graze pastures and meadows. One solution might
be a certification scheme for herds which graze conservation grasslands such as the Beef Assurance
Scheme.  This applies to herds which can establish BSE-free status and allows farmers to finish cattle as
old as 42 months. The producer has to pay an annual subscription for this privilege but being part of such
a scheme may enable them to achieve a market advantage.  

Beef breeds were historically Aberdeen Angus and Hereford types, now beef cattle are dominated by
continental breeds such as Limousin, Charolais and Simmental, often crossed with dairy breeds. These
generally fetch a better price.

Beef enterprises can generally be split into rearing and fattening systems.

“ Rearing systems

Single suckling is the most popular method of production in which the calf remains with the dam until
weaning at about six-10 months of age. Calves are traditionally born in the early spring but latterly
autumn calving has become more popular.  Suckler calf production usually produces weaned calves for
sale in the autumn as ‘stores’, these are animals  sometimes kept on a low level of growth over the first
winter for fattening later. Usually though they are finished by 18 months of age.



Conservation grazing using farm stock

March 19995:33

Another approach is multiple suckling, the cow rears her own calf plus several purchased calves which
are fostered on in successional batches. This has little role in conservation.

Artificial rearing of calves from the dairy herd that are fed on milk substitutes for six-12 weeks and
concentrates subsequently. These are the main source of beef animals. In 1996 (latest year for which
statistics are available) 49 per cent of UK beef came from dairy crossbred cattle and 43 per cent from
specialist beef herds. More than half a million calves processed under the Calf Processing Aid Scheme
were mainly pure-bred dairy bull calves that would have previously gone for export (Meat and Livestock
Commission 1997). Calves from native breeds such as Hereford and Angus crosses can provide excellent
conservation grazing from the age of about six months but will still need reasonably good grazing, at
least initially.

“ Fattening systems

Indoor intensive.  Cattle are fed on high quality silage and are fed indoors until ready for slaughter at
12-14 months of age. 

Longer period, low intensity fattening for meat. These are extensive systems of production where stock
are raised on grass outdoors, and a longer period is allowed for fattening than in intensive livestock
production systems.  A period of enhanced feeding often takes place prior to slaughter to increase the
market value.  This is known as ‘finishing’.

The most common system is referred to as 18 month beef.  Autumn calves are housed over winter then
grazed, followed by finishing in yards the following winter. 

5.5.2 Sheep production in the UK

Under UK conditions, the main output from sheep production today is in the form of lambs which may
be sold either ̀ finished' (lambs fattened up ready for slaughter) or ‘store’.  At one time wool was a major
source of income for the sheep farmer. This now accounts for less than 5 per cent of gross returns.

Sheep production systems in the UK are linked by a substantial crossbreeding programme known as
‘stratification’ (Cooper 1988). Under the extreme conditions of hill farms, a ewe, eg a Swaledale, generally
produces lambs for only four years.  After this time hill farm ewes are usually ‘drafted’ (sent) to upland
farms where the better conditions allow for further lambing.

Upland breeds are often crossed with a long wool ram to produce a vigorous crossbreed or half-breed
such as a mule (eg Swaledale or Scottish blackface ewe x blue faced Leicester ram) or Scotch halfbred
(North Country Cheviot x Border Leicester). These crossbreeds  can then be sold at six months of age to
lowland breeding flocks where they are crossed with a terminal sire, eg Suffolk, or Texels to produce
prime lamb.
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Box 5.2  Farming systems suited for adaptation to conservation grazing – key points

Most conservation organisations rely on farm stock to graze their grasslands.  However, by comparison with high
productivity improved grasslands created by modern intensive agriculture, lowland semi-natural grasslands are,
for the most-part low productivity systems which produce lower yields of digestible herbage.  Because of the high
production targets set by modern agriculture, not all farming systems can be sustained by utilisation of
semi-natural vegetation.

The agricultural systems most suited to conservation management of semi-natural grasslands are outlined as
follows:

Extensive cattle systems

“ Suckler calf production.  The nutrients required for the growth of the calf are supplied by the cows milk.
The calves are normally sold off as stores after weaning. 

“ Non-lactating cows or ‘dry’ cows, replacement heifers .

“ Beef store cattle including dairy/beef crosses and pure beef. This should be a 50:50 mix of bulls and
heifers.

Extensive sheep systems

“ Ewe or wether lambs (store lambs or hoggs) may be winter grazed on unimproved semi-natural
vegetation and then finished on better quality grassland. Some unimproved mesotrophic grasslands are
productive enough to be used for finishing. Replacement ewe lambs are available throughout the year
from weaning until shortly before the autumn tupping season. Wethers are castrated males which have
a lower maintenance requirement.

“ In some situations it is possible to use dry ewes ie ewes not put to tup after the lambs have weaned
although these are usually only available for a short period before the tupping season (August-October).
Cull ewes are often not fit enough.

“ Mature wethers (see below).

“ Hill ewes with single lambs at foot can perform adequately on marginal land. Any with twins will need
more fertile situations or supplementary feeding.

Important considerations

“ In some situations ie especially on unmanaged grasslands with invading scrub, the use of  lambs can be
inappropriate because they are not physically strong enough to pull themselves out of the scrub if they
get entangled

“ Cattle of about three-eight years old are more suited to restoration grazing as by this age they have more
adult teeth and have become suitably ̀ hard mouthed' to be able to tackle coarser grasses and scrub. The
efficiency of the rumen increases as the animal matures.

“ In most instances hardy breeds are the most appropriate for grazing semi-natural grassland because of
their ability to utilise poor quality vegetation .
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5.5.3 Grazing case studies

Two contrasting approaches to using sheep on chalk grassland nature reserves are provided below. These
give an idea of the timing of operations over a typical year.

A typical sheep year at Aston Rowant National Nature Reserve

66 Beulah ewes, 51 Beulah wethers and one Beulah ram

1 April Commence lambing.  Usually until end of April.  Dependent on how successful tupping
has been.

As soon as possible after lambing, each ewe and lamb(s) are penned up to ensure they
are bonded and lamb navels are treated with iodine to prevent infection entering the
umbilical cord. If lambs have not had colostrum from ewes within six hours, a substitute
milk formula is administered.

Within 24-48 hours of birth, castrate lambs and dock tails of all lambs using rubber
rings. Ewes are foot trimmed, wormed and checked for milk supply before being
released into the holding paddock.

May Lambs are checked closely for signs of Orf.  All ewes are dagged (by contractor) to help
prevent fly-strike problems. Whole flocks are treated with Vetrazin (a fly repellant).

At six weeks of age, and every six-eight weeks thereafter throughout the summer
months, all lambs are wormed. Adult sheep are usually wormed in the spring and
autumn.

Early June Shear all adults.  Contractor should have been booked in January/February. 

June Vaccinate lambs with Heptavac P+.

 Spray with Vetrazin two-three weeks after shearing.  

July Vaccinate lambs with  a booster dose of Heptavac P+ six weeks after first dose.  All non-
breeding sheep  to have their annual booster dose.

August Wean lambs off ewes.  
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September/October Select breeding ewes for tupping in November. Treat whole flock with Vetrazin
if flies are still a problem.

Feed ram on high protein concentrate for two weeks prior to tupping.

November Put ram in with ewes usually on 4/5 November for lambing 1 April.  Keep in
for 34 days in order to cover two gestation periods. 

November/March Make Rumevite blocks available to whole flock throughout winter period,
especially if grazing is of poor quality. Ensure there is a stock of hay for feeding
in bad weather ie where snow cover is deep and lies for more than one day

March Vaccinate breeding ewes with Heptavac P and worm them three-four weeks
prior to lambing.

All year Daily checks should be carried out to monitor the welfare of the sheep, and
ensure all animal welfare concerns are met ie water is available at all times,
there is sufficient grazing fodder and all sheep are fit and healthy.

The whole flock are foot trimmed at least twice a year, and any individual sheep
showing signs of lameness are checked as necessary.

Sales Any cull ewes are usually selected in September/October and sent to the local
market.

If there are fat lambs they will go to market after weaning.

Store lambs can go anytime after weaning up to April.

Costs For this operation, £1000-1200 per annum.

Labour Approximately two hours per day averaged throughout  the year, to allow for
all sheep tasks, sheep movements and general reactive work eg sorting out
problems like sheep worrying by dogs.

Addendum

1. Heptavac P+ is a trade name for a Clostridal vaccine. Vetrazin is a trade name for a treatment
for head fly and blow fly (see also Section 5.9.5 and Chapter 8).
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2. Panacur and Cydectin are used alternatively to help reduce worm resistance within the flock (see
also Section 5.9.5 and Chapter 8).

3. Rumevite is a trade name for a high energy molasses block.

4. The breed of sheep at Aston Rowant are Beulah speckled face from mid-Wales.  All replacement
stock are bred on site.  Only the ram is brought in new to the reserve and he is quarantined for
a month to be sure he has no disease or health problems.

Old Winchester Hill National Nature Reserve, Hampshire

The Old Winchester Hill’s stock comprises of two flocks:

1. Twenty  beulah ewes, a hardy Welsh hill breed brought in as ewe lambs now full mouthed.

2. Thirty easy care ewes, a crossbreed (Wiltshire horn x Welsh mountain). The ram (Wiltshire horn)
imparts the short fleece while the  ewe keeps the hardiness of the Welsh Mountain. They were
purchased as two tooths and are now also full mouthed.

All ewes will be kept until they become broken mouthed when they will be culled and replacements
purchased. A health check is conducted annually by a local vet.

April Worm if necessary and trim feet of  both breeds.

May/June Check beulahs for flystrike. Dagg and shear and then spray with Vetrazin two-three
weeks later. Spray easy cares with Vetrazin in early May if necessary, otherwise treat as
with beulahs.

October Inject all ewes with Heptavac P+, trim feet and worm if necessary.

November Annual health check by local vet. Make Rumevite blocks standard available throughout
the winter. Hay is supplied only in very harsh winters.

All ewes are checked daily (Animal Welfare Regulations) and any signs of scouring is treated on an
individual basis.

Costings based on 1994 data.

Replacement ewes; beulah ewe lambs c£30, breeding ewes £45. Easy care ewe lambs c£45 breeding ewes
c£60.
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Drugs and animal health products; 12 Rumevite blocks (£85) Levacure sheep wormer 2.5ltr. (£30)
Heptavac P 100 mil (£27) Vetrazin spray on fly repellant 10lt (£135) Annual health check (£40).

Staff time per year: Site manager = 15 man days and estate worker = 80 man days.  NB this figure
includes c2 hours per day undertaking checks. 

5.6 Setting objectives for grazing

5.6.1 Introduction

The biological features of a grassland are profoundly influenced by, and in many cases fundamentally
determined by, the grazing regime imposed on it.  This includes a number of different parameters.

This section aims to set out some broad guidelines which will assist site managers in making the best
decisions regarding the objectives for grazing regimes.  The format conforms to the 'management by
objectives' model described in Chapter 3.

Decisions about what to aim for with a particular grazing regime on a particular site need to be based
on as much information as possible.  This information can come from two main sources.

Biological records: Detailed records of the plant and animal species which occur or have been recorded
in the past.  Information about distribution and abundance and how these parameters have altered
through time for particularly important or representative species is especially helpful.

For many sites biological information will be quite limited, confined to descriptive records rather than
quantitative data and it may need to be supplemented by additional survey work.  Wherever such
surveys are required they should be based on well-defined protocols and targeted towards community-
based assessments to obtain the fullest assessment possible.  The NVC methodology provides a good
botanical standard (Rodwell 1992) with which to evaluate the importance of a site using well understood
authoritative criteria (Ratcliffe 1977).

Management history: The current biological features of a site will broadly reflect the ecological
consequences of human intervention, and non-intervention during the preceding years.  However, the
relationship is usually a complex one, with layers of events and consequences superimposed on each
other and merging into each other so that the precise cause and effect connections are not always easy
to determine.

This problem is particularly acute for grasslands of lower fertility that have experienced an extended
period of neglect due to agricultural abandonment.  In many cases this cessation of grazing started in the
1950s when myxomatosis decimated rabbit populations quickly and comprehensively. Prior to this such
sites were likely to have been so intensively grazed by the rabbits that stocking them with cattle or sheep
would have been a waste of time.  Teasing out the determining management influence in such situations
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will therefore not be easy since they are likely to comprise a mixture of short sward and tall sward
elements.

Remember the following:

“ Any change in management should record stocking rates, stock type and grazing periods.

“ Where there is an existing grazing regime, continue this if it appears to be maintaining the
conservation value of the site. It may be necessary to introduce some fine tuning of management
in the light of monitoring (see Chapter 15).

“ Unless obvious damage is occurring under existing management, introduce changes gradually
to lessen the impact on flora and fauna.

5.6.2 Principles of grazing management

In most cases the objective for grazing management will specify a particular type of sward, either
maintaining one in its existing state or changing it in terms of height and/or structure.  The objectives
will usually be expected to deliver certain biological outcomes, in terms of the plant and animal
communities associated with the desired sward type (see Chapter 2).

The essence of maintenance grazing lies in ensuring that each years’ production has all been removed
before the start of the next growing season.  The relationship between sward biomass, grazing intensity
and time of year is generally straightforward and well understood.  However, managing it to achieve
particular outcomes is made difficult by knock-on effects which reinforce and amplify the original
management effect. To achieve this, most of the live plant biomass will need to be consumed by grazing
animals, although some of it, having senesced, will spend some time attached to the plant as standing-
dead material.  Very little of this standing-dead component is removed by grazing, although the presence
of large animals does facilitate its eventual removal by mechanical damage as they move through the
sward.  It then becomes part of the litter-layer which comprises fallen-dead material in contact with the
soil, degrading over time into soil organic matter.

Simply altering the amount of plant material in the sward by altering grazing pressure can have a knock
on effect. For example in trying to reduce a tall, rank sward, the removal of excess plant material
promotes better penetration of sunlight into sward profile, stimulating shoot growth, and mobilization
of plant nutrients.  The resulting flush of fresh, nutritious and very palatable leaf material itself provides
a further stimulus to the grazing process by promoting higher levels of intake amongst domestic grazers.
At the same time wild grazers, especially rabbits, are quick to exploit sites with enhanced feeding
opportunities, and once established cannot always be readily controlled.

Managing grazing regimes requires effective methods of control so that grazing pressure can be adjusted
to determine the amount of plant material left in the standing sward at the end of the year, more if
grazing is light, less if it is heavy. It is important therefore to have a clear vision of the sward that such
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changes are designed to achieve and to be able to monitor progress effectively.  Controlling the process
of change may be made more difficult if the initial disturbance of the existing sward has been excessive -
it is advisable to introduce adjustments gradually so that the intensity of the response can be properly
assessed at the outset.

In order to achieve proper control of grazing it is important that effective means for monitoring habitat
change are established.  These are dealt with in fuller detail in Chapter 15 but it is appropriate to outline
the principles here:

“ Assessments need to be made frequently to give advance warning of undesirable trends.

“ Assessments of grazing effects should extend throughout the whole site or compartment.  Often
the intrinsic heterogeneity within even quite small areas of semi-natural vegetation creates
variation in grazing pressure (eg soil type, moisture content, terrain and species composition)
which can create a false impression of the situation if the assessments are not sufficiently
widespread.

“ Assessments should be based on as wide a range of habitat criteria as possible: sward height,
sward structure, damage to components of  the sward, browsing and scrub-edge effects,
condition and health of grazing animals and extent of bare ground.  If the assessments are too
narrowly based, because perhaps the management objectives have been defined too precisely,
some important habitat changes may be overlooked or ignored, causing damage to aspects of
biological interest lying outside the grazing remit.

“ Different sources of grazing need to be identified and assessed separately so that only the most
appropriate adjustments are made.  This is of particular importance where rabbit grazing is a
significant factor.

5.7 Establishing a grazing regime

5.7.1 Introduction

The following factors all need to be taken into account when designing a grazing regime that will achieve
the management objectives:

“ Physiography: deeper, more fertile soils can support higher stocking levels, rock outcrops and
steep cliffs can be a hazard for livestock.

“ Climatic fluctuations: wet or dry years lead to a marked change in tolerance of vegetation to
grazing, warmer and wetter regions, eg south-west England, may support higher stocking levels.

“ Water supply: domestic livestock must have access to water supplies.
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“ Type of boundaries: they must be intact and suitable for the type of livestock.

“ Accessibility: inaccessible areas may remain undergrazed.  Cattle numbers need to be carefully
controlled on steep slopes, especially wetter north facing slopes.

“ Presence of problem weeds/scrub: may cause husbandry problems eg inspection, entanglement,
poisoning etc.

“ Vegetation: palatability of vegetation to different livestock types - selective grazing of some
species of plant can lead to overgrazed areas.

“ Productivity: competitive grasses are highly productive and some are able to withstand or even
benefit from higher grazing intensities.

“ Non-domestic grazing: grazing of a particular site by animals such as rabbits or deer may
already comprise an important grazing element.

“ Local Farm Systems: on lowland arable farms the value of semi-natural grassland habitat is
likely to be peripheral to farm activities.  The type of production system is critical (ie stock
type/age, year round or seasonal stocking regimes) if reliance is being placed on local graziers.

“ Management history of the site.

Having determined the objectives for grazing management, a suite of decisions must be made concerning
the best means for achieving them.  Deciding  an appropriate grazing regime often starts as a fairly
intuitive process but develops as experience is gained.  Not all of the options will be practicable or
acceptable and real life constraints will often require considerable flexibility and compromise in order
to implement conservation grazing regimes.  One of the key aims of this section therefore is to try to
show where compromises can be made without significantly undermining the objectives of grazing. See
also Chapter 3.

The options for establishing a grazing regime are based on five criteria:

“ Species of grazing animal - cattle, sheep, ponies.

“ Stocking density - number and size of grazing animals.

“ Duration of grazing - time for which grazing is allowed.

“ Season of grazing - months during which grazing is allowed.
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“ Grazing system – sequence and pattern of grazing events.

The way in which these parameters interact with each other to affect the sward  is often complex, making
accurate predictions of outcome more difficult.  However this also means that a desired result can often
be achieved using a variety of regimes.  The process of establishing an appropriate grazing regime is
therefore usually an empirical one based on 'best-guess' and 'guess-test', and it is often difficult to decide
what is appropriate until something has been tried.  The key to success is  having tried something, being
able to decide if it is working and when it is not, being able to identify and correct the problem.

The following sections deal in some detail with these grazing regime parameters.

5.7.2 Grazing season

Grazing season is a crucial factor dictating all other aspects of the grazing regime since it has a primary
influence on the nutritional characteristics of a sward. For this reason it should be decided first. 

The advantages and disadvantages of restricting grazing to particular times of the year are summarised
in Tables 5.5 and 5.6.  Delaying the onset of grazing until sometime after the end of the growing season
will allow plants in the sward to flower, seed and start senescing.  The winter herbage which the stock
then have to deal with will be less palatable, and of lower nutritive quality, which may severely restrict
intake.  It can be difficult to achieve sufficient use of such swards, and even with prolonged periods of
high stocking density, the bulk of dead plant material can remain uneaten, although much of it may have
been trodden down to ground level.  Such grazing presents significant problems for livestock welfare,
and may not be possible without supplementary feeding or rotating different batches of animals through
the site to reduce the time that any individual is exposed to an inadequate diet.

Choice of grazing season presents the manager with a conundrum, since often the attractive elements
of semi-natural grassland are most visible in the absence of summer grazing when plants and animals
are able to complete their life cycles undisturbed by large herbivores.  However, the successional changes
which are triggered by undergrazing (taller thicker sward, more standing dead material, thicker litter
layer, dominance by tall grasses and herbs, encroachment of woody species) are usually deleterious if
unchecked.  Winter grazing may, however, provide more effective maintenance for grasslands of lower
productivity, where the residual biomass is not excessive and can be largely removed in most years by
a combination of grazing and/or cutting.  Even in grasslands of low fertility however, winter grazing
will usually still allow scrub to encroach.  This is because woody plants soon consolidate their summer
growth by laying down secondary deposits of lignin, which makes the stems inedible to stock from
midsummer onwards.  A regime based on winter grazing will therefore usually need to include
provision for regularly repeated scrub clearance to remove the gradual accretion of woody plants
throughout the site.
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Table 5.5 The seasonal effects of grazing in spring/summer

Timing Advantages Disadvantages

Spring

April/May

Useful where the dominant species is
particularly unpalatable, eg tor-grass, mat-
grass Nardus stricta, rushes  Juncus spp.  

Checks growth of scrub seedlings and in
some cases can be used to check growth of
ragwort Senecio spp.

NB This is the most likely time that a farmer
will require grazing eg when plant growth
is at its maximum.

Grazing in spring is a good time to control
purple moor-grass Molinia caerulea as is at
this time that draw-off of phosphorous is at
its greatest (Goodwin 1995).

Repeated heavy spring grazing on meadow sites
with early flowering plants such as fritillary
Fritillaria meleagris and green-winged orchid
Orchis morio can cause local extinctions. Hay
rattle Rhinanthus minor is an annual which is
susceptible to heavy grazing during this time.

Heavy or repeated grazing at this time can
damage or eliminate a significant range of
invertebrates.  Trampling of eggs and chicks can
be a problem where waders and wildfowl use
lowland wet meadows and pastures, especially
at high stocking densities.

Summer

May/September

Sward productivity is high. Grazing at this
time can help control tall herb species such
as great willowherb Epilobium hirsutum and
meadowsweet, Filipendula ulmaria.

Helps check development of woody scrub.
Fresh leaves and shoots of many species are
highly palatable to domestic stock, eg
sycamore Acer pseudoplatanus, oak Quercus

spp, ash Fraxinus excelsior. Stump
regeneration is particularly sought after.

Less nutrient build up from animal dung
due to greater microbial processes. Soil
moisture is generally low so there is less
chance of poaching.

At high stocking rates grazing removes flowers,
and lessens aesthetic appeal for visitors.
Reduction in feeding sites for flower feeding
invertebrates.

Heavy grazing pressure can prevent flowers
from setting seed.  Although perennials will be
able to persist in a vegetative form, continual
summer grazing may affect annual and biennial
species.

Heavy or repeated grazing at this time can
damage or eliminate a significant range of
invertebrates and will result in a simple
specialist short turf fauna (which may be of
significance in its own right).

Some insects rely on seed-heads to complete
their life cycle, eg small blue butterfly Cupido

minimus. 

Drought in some years can disrupt planned
grazing regimes by reducing plant growth rates
to almost zero. This may neccessitate removal of
livestock. 
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Table 5.6 The seasonal effects of grazing in autumn/winter

Timing Advantages Disadvantages

Autumn

September/October

Least damaging time for sensitive
invertebrates.

Has little effect on most plant species
which finish flowering and set seed
before this time.

May help seeds to disperse and
establish through trampling.

Sward palatability declines markedly and much
standing crop is rejected allowing more
competitive species to dominate the sward.
Tough woody species will not be effectively
checked.

Heavy grazing may result in the removal of
flowers/leaves of certain species, eg devil’s bit
scabious  Succisa pratensis which may have a
detrimental impact on plant feeding
invertebrates.

Winter

October/April

Most grassland herbs are not directly
affected by winter grazing as they are
generally dormant (depending on
weather to some extent). More vigorous
grasses can be weakened.

Less damaging to invertebrates which
are usually overwintering in the base of
tussocks.

Moderate trampling breaks up the litter
layer exposing ground for colonising by
annuals the next spring.

Heavy trampling can lead to poaching and
infestation by weed species. Poaching damage
may be irreversible.

Does not remove as many nutrients by grazing

Stock may lose condition.

Hard winter grazing which removes all plant
litter can destroy the habitat of many
overwintering invertebrates.

Less likely to control tall grasses and creates the
need for supplementary feeding.

Winter only grazing may therefore not be the most appropriate option for maintaining  grasslands,
despite its intrinsic aesthetic appeal. It is difficult to think of a situation in nature where it would be the
norm since herbivore life cycles are geared to exploiting the benefits of optimal food quality by
producing young in the spring. They are thus able to utilize the early season grass to boost the
production of milk for the offspring. 

There are, however, some cultural traditions where suitable grasslands were largely reserved for winter
use by domestic livestock, and in such situations the historical antecedent may still bear relevance to the
management of existing semi-natural swards.  One example is the western escarpment of the Mendip
Hills in Somerset, which were customarily stocked most intensively with cattle in the winter months
when the adjoining Levels were inundated. Similarly the Great Orme in North Wales is sheep grazed in
winter.

In many mesotrophic situations, however, the sward is unlikely to be properly maintained  by winter
grazing alone and livestock will need to be present on the site for at least part of the summer if increasing
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rankness and scrub encroachment are to be avoided.  There is some element of flexibility in the start date
of grazing, from a habitat manager’s perspective at least although the needs of a grazier may be more
restricted.  However, the longer that the start of grazing is deferred after the beginning of June, the
greater will be the resistance of the livestock to eating the herbage back to its pre-season level since the
loss of nutritional value begins as soon as flowers start to develop. On the other hand, if late summer
grazing can be continued into the winter as well, the sward will usually have recovered its original pre-
season condition before the next spring.  In fact one study indicates that winter grazing increases overall
plant species-richness when applied to pastures also grazed in the summer  (Treweek and Watt 1994),
although this may have negative implications for invertebrate populations, through loss of habitat
structure.

Some situations may require a degree of flexibility regarding their grazing season because of physical
factors. Prolonged summer drought can suppress swards on shallow soils, while excessively wet winters
can make low-lying grasslands ungrazeable in that season because of poaching.  When grazing in the
prescribed season is prevented, for whatever reason, it is advisable to reinstate livestock as soon as
conditions permit rather than abandon the regime altogether for that year, although adjustments may
need to be made regarding stocking rate and duration.  

There are also ways in which the grazing season interacts with other parameters to produce a range of
options for achieving a specific outcome; here are some examples:

“ The damage done to swards in winter is related to the size of the grazing animals.  Sheep are
therefore a better option than cattle or ponies where winter grazing is needed on damper soils.
However, there are husbandry implications if the site is very scrubby or if the animals are prone
to foot infections.

“ Sheep are the only domestic livestock that habitually eat ragwort, generally without any adverse
effects.  However, they usually only do this either in the late winter/early spring when the plant
is in rosette stage, or in the late summer when it is flowering (some flocks develop a taste for the
flowers though others will target the leaves - this has also been observed in New Zealand).

“ Cattle or ponies grazing in summer help to break up stands of bracken Pteridium aquilinum. Good
results are obtained if the animals are introduced soon after the young shoots have begun to
emerge, and can be kept on the site at least until the fronds begin to senesce. However, even
winter-only grazing helps to break down the thatch of bracken litter which usually accumulates.
Selecting them as sites for supplementary feeding can assist this process.

“ Stock availability often determines when grazing can be undertaken, especially when site
managers rely on local farmers to provide grazing. In commercial sheep and beef systems, stock
may only be available to graze at certain times of the year when they can get by on lower levels
of nutrition at non productive stages of their breeding cycle, eg dry suckler cows and breeding
ewes, mid-pregnancy ewes, replacement heifers and ewe-hoggs. This will depend to some extent
on the features of the breed (see Section 5.4).



Establishing a grazing regime

March 19995:46

5.7.3 Grazing animals

The grazing characteristics of the main types of wild and domestic grazers have already been described
and the aim here is to indicate how these interact with site-based parameters, this will help site managers
to select the most appropriate grazing animal.

Although great importance is usually attached to choice of stock, there is probably more potential for
flexibility than is generally accepted which is all to the good because there are often serious constraints
on the availability of preferred stock.  The reason for this wider choice is that all large herbivores,
regardless of their particular feeding behaviour and food preferences, follow the same basic strategy in
sequentially exploiting the grazing resource, eating the tastiest and most nutritious food first and only
then moving on to the lower quality items. It has been shown for instance that cattle and horses, despite
their contrasting grazing behaviours, are similarly adept at maintaining MG5 grassland (Gibson 1996).
Briske’s model of grazing resistance suggests that the choice of grazer will have greater impact in
grasslands of earlier successional status (see sub-section 5.3.2).

The overall result will depend on the other aspects of the grazing regime but as long as supply exceeds
consumption, the less palatable parts of the sward will be able to develop phenologically without
significant check.  It is only when consumption gets ahead of production that the grazers begin to catch
up with the sward and are forced to eat larger quantities of less preferred, lower quality food.  (Milne
& Fisher 1993.)   Cattle, sheep, ponies and rabbits will all, at low stocking densities, produce the kind of
patchy structure and mixed height swards that form the conservation objective for many grazing
regimes, at least to start with. It is the pattern and scale of the vegetation mosaic which are most likely
to differ according to choice of stock.

Other site-based criteria besides sward characteristics are also likely to influence the choice of grazing
animal  (eg water supply, boundary type and quality, degree and type of scrub cover, level of visitor
access).  The best strategy therefore is to initially opt for the most suitable type of grazer, in terms of
ecological outcome, but to keep other alternatives in mind if the preferred choice proves to be
impracticable or unavailable.

Mixed grazing can be beneficial since it may create different sward structures depending on the grazing
preferences of different animals.  It provides scope too for more effective control of unpalatable species
of plant as the food preferences of the different grazers are unlikely to coincide.  In managing mixed
grazing it is important to be able to distinguish the impacts of the different grazing animals so that when
adjustments are made to the regime, they are applied to the correct species. It is often helpful therefore
to have tested the effects of each type of grazing animal separately from the others, in  advance of them
being grazed together.  On the other hand, the regime may require them to be grazed separately anyway
if this will assist in achieving objectives.  Cattle, for example, can be used to graze off tall late season
swards initially, to be followed by sheep or ponies once the sward height has been reduced to a level that
these other grazers can cope with more effectively. In many, if not in most situations, the presence of
significant numbers of rabbits means that in any case, the managed grazing regime has to take account
of more than one grazing species.
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Sometimes a precise conservation objective can only be achieved by using one particular species of
grazer.  The beetle and fly larvae which feed on cattle dung are an important food resource for different
birds, including the chough Pyrrhocorax pyrrhocorax. Cattle are therefore an important component of the
grazing regimes that maintain the grassland foraging areas of this species where it is still found on the
western coasts of Britain.

5.7.4 Grazing pressure

Grazing pressure is a measure of the amount of vegetation that a given number of grazing animals of
given species and size are expected to obtain from an area of grassland during the time for which they
are grazing it. When grazing pressure is allowed to exceed the carrying capacity of the grassland it would
normally result in damage to the sward’s ecological and productive character and this is equivalent to
the concept of overgrazing.

Inappropriate stocking rates can be seen as one of the main factors leading to poor management of semi-
natural grasslands. Continuous overgrazing eliminates certain species as it prevents flowering and
seeding. In addition, it can destroy soil structure leading to erosion and invasion by weed species
(Chapter 7).  Undergrazing can result in tall rank swards and a loss of biological diversity (see Chapter
10).

Grazing pressure is thus very important in determining the ecological outcome of grazing regimes
(Gibson 1996 and 1997). The type of grazer and the time of year for grazing need to be decided well in
advance of implementing the grazing regime. Once the animals have been released on the site it is the
day to day decisions regarding numbers of grazers and the length of time for which they remain that will
determine the outcome for that year.  These adjustments will usually be made according to the observed
impact of grazing at any particular time, in order to maintain sward height and structure at the required
level.  Occasionally they may be made in anticipation of other factors, eg a spell of dry weather, or for
reasons connected with animal husbandry, eg reduce parasite infestations.  The manager therefore
usually controls overall grazing pressure by altering these two parameters.

5.7.5 Grazing systems

Farmers customarily use a variety of grazing systems; routine, organised sequences for moving grazing
stock over an area of pasture.  These systems are designed to achieve the best levels of utilisation of the
grassland for the least cost and effort. In high-output situations (eg dairying) the extra income that can
be generated by the enterprise justifies a more intensively managed system, which usually requires
higher capital investment (fences, water supply, access tracks) and extra labour costs (monitoring the
sward, moving animals).  The extra effort and expense is paid for by the more efficient utilisation of the
grassland's productive potential.  Enterprises with lower output (eg sheep and beef), usually operating
in a less productive context, cannot generate sufficient income to justify these extra costs.  They therefore
tend to be  organised around much simpler grazing systems which, although being cheaper to run, are
generally less efficient in capturing the productive potential of the grassland.
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The various grazing systems can, in essence, be simplified down to two fundamental strategies:

Set stocking

This is the most common system on marginal semi-natural vegetation and is where the stock are present
on the whole pasture area throughout the nominated grazing season. At lower stocking rates it allows
the ungrazed parts of sward to develop phenologically thus providing  many more ecological niches for
animal species to exploit (flowers, seeds, standing and fallen dead material). The other main agricultural
benefits of set stocking are that it is relatively cheap to set up and maintain, with just one boundary to
retain stock and often only one trough or other water supply. It is also easy to operate and requires very
little manpower to see to its day to day functioning, although on large, physically complex sites finding
and checking stock can be time consuming.  Stocking density can be adjusted as required, usually being
reduced as the season progresses and sward productivity declines.

Rotational grazing

Rotational grazing is where the area for grazing is divided up into compartments (fields, paddocks or
strips) and the stock are moved to fresh grazing units at appropriate intervals.  By the time they have
grazed off the last unit, the pasture in the first one is ready to be grazed again. 

The most productive grazing systems are usually based on rotational grazing (Farmers Weekly 7.3.97.)
with animals stocked very tightly on each grazing area, but only for a short time (as little as one day).
They are moved to new areas at regular and frequent intervals, progressing around the whole grazing
area in a structured sequence.  They return to graze the initial area after an interval of three-four weeks,
by which time the sward will have recovered its full productive capacity, but not yet started to flower
(Brockman 1988).

Rotations of longer than this will allow the vegetation to gradually progress into the flowering and
seeding stages of the life cycle, and the sward will decline in productivity and palatability as a result.
Rotational grazing may be less sympathetic to invertebrates since it results in relatively sudden changes
in sward structure.

The chief disadvantage of these more complex grazing systems is that they are costly to operate both in
terms of labour (moving livestock on a frequent basis) and facilities (many paddocks require lots of
fencing and numerous watering points).  They can also be difficult to organise if access between the
separate grazing areas is not straightforward.  So while these guidelines represent the ideal approach to
maximising grassland utilisation they do not apply universally and there are still many farmers operating
more extensive systems of grazing, especially for beef and lamb production, which are lower-output
operations.

Rotational grazing can be used to achieve conservation management goals, particularly when short
swards are required to maintain the more specialised communities which depend on their continuing
availability. Dividing a site up into separate compartments and moving livestock between them may
provide a more effective method for controlling sward height.  There is scope too for designing a
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sequence of grazing that will generate different sward types within the separate compartments, by
varying the grazing regimes appropriately.

Several Wildlife Trust conservation grazing projects have been established using the rotational grazing
approach (Tolhurst 1994). These usually attempt to provide grazing for a large area of grassland scattered
over many separate sites.  The grazing animals are nearly always sheep, for ease of transport  from one
site to another.  It can be an expensive and cumbersome system to operate and, in conservation terms,
is often less than ideal.  This is because limitations on stock numbers and manpower may mean that
grazing is applied in short intense pulses and is timed to fit in with the overall logistics of flock
management rather than conservation priorities.

This approach often works best on sites requiring winter grazing, since the objective is simply for the
animals to graze as much as possible of the past seasons growth.  Once this is done the sward is ready
for the onset of the new seasons production.  On separate sites requiring rotational grazing in summer
it may be difficult to get the grazers back again at the required stage of sward recovery once they have
been moved to another location. Such problems can be overcome by developing a well organised system
for integrating the grazing needs of different sites.

One particular rotational technique associated with intensive grassland management can be an effective
means for grazing off rank winter swards. This uses an electric fence to confine the animals to a portion
of the site until they have eaten it down to the required level after which they are moved into a fresh area
contained by the portable electric fence.  This system is used a lot by dairy farmers who can give the cows
a fresh strip of grass twice a day, just enough for them to sustain full production while utilising all the
available grass.  In most conservation situations strip grazing is probably too labour intensive to be
operated at such a short interval.  A five to seven day interval is usually more appropriate.  A movable
supply of water and, where necessary, a source of supplementary feed (trough, feedblock or hayrack)
can easily be incorporated into the design of such a system.

Rotational grazing systems can also be used to provide benefits for livestock welfare when animals are
required to graze pastures of low nutritional value, especially if  supplementary feeding is not
permissable. Such pastures can be grazed by successive batches of animals, each group spending limited
time on the poorer pasture before being moved to better grazing. In this way, although the animals may
experience nutritional shortfalls, they do not have to endure them for dangerous lengths of time. This
system does rely on having access to better quality grazings and sufficient numbers of grazing animals
to maintain a viable rota.

5.7.6 Stocking levels

The annual yield of plant biomass sets the upper limit for the grazing pressure that can be sustained by
a particular sward.  This fact leads to the concept of ‘stocking level’, which is the grazing pressure needed
for achieving a desired outcome.  Agricultural stocking levels for example, with the emphasis placed on
maximising utilisation are usually high, set at or close to the productive limits of the sward.
Conservation objectives on the other hand generally require stocking levels that are lower than the
carrying capacity of the grassland.  This allows a significant proportion of the sward’s annual production
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to escape being grazed by livestock so that it can enter other foodchains (eg invertebrate herbivores or
decomposer communities) or enhances the structured diversity of the habitat.

Stocking levels are also strongly influenced by the characteristics of the vegetation, especially the species
composition and community type.   Table 5.7 provides examples of stocking levels that have been found
to be effective in conserving the four main types of lowland semi-natural grassland.  It shows how longer
duration with cattle or sheep compensate for lower numbers of animals in achieving the same overall
level of stocking.

The purpose of this is to provide general guidelines for stocking levels on semi-natural swards that are
being managed to achieve conservation objectives.  It is not intended to be prescriptive and the values
it offers may be expected to differ, possibly by a significant margin, from those observed in the particular
circumstances which prevail in real situations. The following points should be borne in mind when
referring to it:

1. Number of animals.  The  ratio of four sheep to one beast is represented by four adult hill ewes
(each 60kg liveweight) and one yearling beef store (240kg liveweight).  Each beef animal is
therefore equivalent to approximately 0.5 LU and each sheep to 0.125LU (see table 5.8).

2. Annual stocking rate.  The number of animals that can theoretically graze throughout the 52
weeks of the year is equivalent to the annual stocking rate when converted to LU/ha.  These
values are given at the bottom of the table and can be used for wider comparison.

For example, the annual stocking rate for neutral grassland in the table is 0.5 LU/ha which can
be compared with the 2.0 LU/ha average stocking rate for sheep and beef production on
improved grassland (see Chapter 4).  This means that in conservation terms the overall stocking
level on unimproved mesotrophic grassland may only need to be a quarter of that found in
commercial systems. 

This is not surprising since available data indicates that annual yields of unimproved grassland
may at best only represent 60 per cent of improved yields (Tallowin 1997).  Furthermore it is
quite likely that specific management objectives for conserving particular species will require
deliberately lower levels of utilisation of the available production.  This would heed stocking
levels to be reduced well below the theoretical carrying capacity of the sward in order to ensure
that sufficient vegetation remained ungrazed during the growing season for meeting
conservation objectives.

3. Grazing duration.  For the purposes of the table it is assumed that the inverse relationship
between stock numbers and duration of grazing is directly proportional.   However, this is only
true as long as the rate of sward production remains constant (see Chapter 4).  This means that
in terms of the sward’s carrying capacity the potential stocking levels will be higher in summer
than in winter because the vegetation continues replacing itself while it is being grazed.  
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Provided that these considerations are taken into account Table 5.7 can be used to establish the initial
stocking levels for a new site, based on its plant community.  Adjustments can then be made to the
regime on the basis of actual experience and recorded results.

Calcareous grassland 

The stocking levels given in Table 5.7 are for maintenance management of an existing sward on shallow
soils, eg CG2.  It may be necessary to increase stocking rates on sites with deeper soils such as in valley
bottoms.

Neutral grassland (pasture)

The stocking levels given are suitable for maintaining botanical interest, eg on MG5, but should be
adjusted downward slightly if there is invertebrate interest, particularly if grazing is carried out in
summer. 

Acid grassland

This grassland type is defined here as grassland which is dominated by sheep’s-fescue,  Festuca ovina or
wavy hair-grass, Deschampsia flexuosa and/or mat-grass Nardus stricta.  In NVC terms this equates to U1,
U2, U3, and U4 (see Chapter 2).

Wet/marshy grassland (pasture)

This is defined as grassland which is dominated by tall sedges and/or sharp-flowered flowering rush,
Juncus acutiflorus, meadowsweet Filipendula ulmaria, yellow loosestrife Lysimachia vulgaris, purple
loosestrife Lythrum salicaria etc.  In NVC terms this equates to M22, 23, 24 and 25 (see Chapter 2). Cattle
grazing is needed to check the growth of vigorous species in spring and early summer or to remove
vegetation in late summer and autumn. Marsh orchids benefit from a late summer/autumn grazing
regime. The grazing is based on the likelihood of significant invertebrate interest. If a generally short
sward is required, or on grassland that is less wet (damp) stocking levels should be nearer to those for
neutral grassland. On more productive wet grasslands such as M23 a higher stocking rate may be more
appropriate.



Establishing a grazing regime

March 19995:52

Table  5.7 A guide to stocking levels for lowland grassland (Number of animals per hectare) 

No of grazing
weeks per year

Calcareous
grassland

Neutral grassland Acidic grassland Wet/marshy
grassland

S C S C S C S C

2 60 15 100 25 50 12 50 12

4 30 8 50 12.5 25 6 25 6

6 20 5 33 8 16 4 16 4

8 15 4 25 6 12 3 12 3

10 12 3 20 5 10 2.5 10 2.5

12 10 2.5 17 4 8 2 8 2

14 8.5 2 14 3.5 7 1.5 7 2

16 7.5 2 12.5 3 6 1.5 6 1.5

20 6 1.5 10 2.5 5 1 5 1

24 5 1 8 2 4 1 4

36 3.5 1 5.5 1.5 3 0.5 3

52 2.5 0.5 4 0.5 2 0.4 2

Annual Stocking
Rate LU/ha/yr 

   0.25 0.5 0.2 0.2

S=sheep C=cattle

(c60kg LW) (c250kg LW)

Source: Nature Conservancy Council 1986 and Maurice Massey (pers. comm.)
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Table 5.8  Livestock units for adult grazing animals of different breeds/types

Live weight KG 10 20 30 40 60 80 100 150 200 250 300 350 400 450 500 550 600 650

Livestock units LU 0.04 0.06 0.08 0.10 0.13 0.17 0.20 0.29 0.38 0.47 0.56 0.64 0.73 0.82 0.91 1.00 1.09 1.18

SHEEP

LAMBS EWES     RAMS

Hebridean

Cheviot

Mule

Suffolk

BEEF CATTLE/
SUCKLER COWS
INCLUDING CALF

CALVES STORES     FINISHERS ADULTS

Dexter

Galloway

Hereford

Limousin

IN MILK DAIRY COWS

Guernsey

Ayrshire

Freisian

Holstein

Adapted from: Halley and Soffe, eds (1988)
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5.7.7 Grazing duration

The length of time for which a group of animals is allowed to graze an area represents the other
parameter which determines grazing pressure.  The relationship is a fairly direct one, at least while the
rate of production of the sward remains unchanged, and in principle, half the number of livestock units
can be grazed for twice as long on a particular area, provided that the vegetation continues to grow at
the same rate.  Caution must be used in extrapolating the relationship from summer into the winter
season, since by then the sward has ceased production. In general, the shorter more intense periods of
grazing are potentially more damaging and the annual requirement is better spread out over 12-16
weeks.

Short periods of intense grazing may be appropriate in situations where problem species such as tor-
grass exist (see Chapter 10) or where grazing at other times would be detrimental from a nature
conservation point of view. It may simply be the case that it is not possible to obtain grazing at any other
time.  However, the effect of short periods of heavy grazing on grassland in general is likely to be
catastrophic for some invertebrate species that are dependent on continuity of sward structure over their
entire life cycle. It will be least harmful in winter when most above ground insects are in a dormant phase
of their life cycle.

The same annual grazing pressure can still be achieved by using a lower stocking rate but only if it is
intensity maintained over a longer period of time; the desired sward structure is still achieved but more
time is given for invertebrates to re-distribute.  This is also the best technique for carrying out reclamation
grazing on pastures which have not been managed for many years (Bacon 1990).

Lightly stocked grazing may not be able to keep up with grass growth during peak growing times
(especially on more fertile soils), but as productivity declines through the growing season, stock are
generally able to ‘catch up’ and produce a suitable sward height by the end of the next growing season.
Ideally, the bulk of the season's growth needs to be removed before the winter (subject to achieving target
sward height). This is because stock are less willing to graze  rank growth and their welfare will often
be compromised if grazing continues for too long under these circumstances.

Flexibility is needed to match the grazing intensity to grass production and the conservation objectives
of the site. Flexibility could be achieved either by the use of lay back land (an area of grassland set aside
for non-conservation grazing); or by buying and selling stock as necessary. Alternatively, it may be
possible to lease stock or rent out land.

5.8 Financial aspects of conservation grazing (see also Chapter 4)

5.8.1 Introduction

While the rationale underpinning conservation grazing contrasts strongly with that which informs
commercial livestock farming, both are subject to  similar sets of financial constraints. The success and
sustainability of both depend in part upon their ability to keep operational costs to a minimum, or at least
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to a level which is commensurate with the ends they are pursuing. The latter assessment is made easier
for farming businesses because for them the basic aim is to make a profit (ie financial output must exceed
total costs) consistently, sustainably and if possible, increasingly.  Activities which detract from this
objective are promptly recognised in a well-run commercial operation and they can be modified or
ceased accordingly (Chapter 4).

Conservation objectives on the other hand are seldom measured in terms of financial output so it can be
difficult to assess how well any component activity is working within the overall remit of the
organisation concerned.  Consequently, it is often difficult to know whether the associated costs of
running a project are fully justified or not.

To be successful, conservation livestock enterprises have to steer a middle path between two contrasting
financial approaches:

! Over-emphasising commercial gains;  there is a risk that pursuit of profit can compromise
primary conservation objectives.

! Under utilising commercial potential; in which opportunities for achieving financial gain from
livestock are wasted, and management costs may not be sustainable.

5.8.2 Income from livestock

Financial income from livestock is based on the animals' inherent productive ability, the main aspects
of which are:

a. Growth

Cattle and sheep can be bought-in as ‘stores’, ie part-grown younger animals with potential for increasing
in size and value.  Autumn and spring  are popular times for buying and selling store cattle, while store
lambs are traded from the autumn onwards through the winter.

Prices vary according to size, sex, breed and condition of the animals and are influenced by seasonal and
annual changes in the market.  Typically, one might expect to buy a store lamb for about £20-£30 in the
autumn and sell it for slaughter worth about £40-£50.  However, lambs are unlikely to fatten successfully
on the kind of winter grazing that is provided on most nature reserves. The exception to this might be
some neutral haymeadows (eg the Derwent Ings, North Yorkshire) on the aftermath grazing. Lambs
would also do very well in the spring and summer on new season grass of some of the better quality
limestone or acid grassland pastures.

Another enterprise is based purchase of ewe lambs (hoggs) in the autumn when they are six months old,
(about £30), to keep them for a year and sell them in the following autumn as shearling ewes ready to
be put to the ram.  Depending on the actual market fluctuations in the general value of breeding sheep,
they could have appreciated by between £10 and £40 per head at the point of sale
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Cattle cost more to buy initially (£200-£300 each at six-12 months old) but increase in value more quickly
and  it  is usually possible to sell them at any stage up to the point of slaughter. Prior to the BSE crisis
(March 1996) suitable cross-bred finished cattle of native beef breeds would have been worth £500-600
each depending on size and quality. These values had generally fallen by about £100 per animal two
years later.

Typically on unimproved semi-natural pastures of marginal quality, cattle of native breeds and their
crosses can put on about 0.5 kg per day of bodyweight (Grayson 1997). This is sufficient for a typical
Hereford x or Angus x beast to achieve a live weight of around 500kg by the 30 month deadline for
slaughtering which BSE regulations impose. The present liveweight price (1998) is about £0.80-£0.90p
per kg which means that such cattle are only increasing in value at the rate of £0.40-£0.50p a day, which
for small groups of animals in remote situations may not even cover the costs of daily inspection, let
alone the associated costs of feed, transport and vetinary care. 

Selling for slaughter does require some knowledge and experience because price is usually worked out
on a per kg basis with reductions made for animals that are too fat or too thin.  It is important therefore
to know when each animal is ready - fit but not fat.

b. Reproduction

Many flocks and herds are used for breeding young stock to sell.  The progeny are kept at least until
weaned, after which they can be sold as stores or kept on for ‘finishing’.  Cattle usually have single calves
(5 per cent will have twin) although sheep can be more prolific if the situation is favourable.

c. Other products

Milk is one sector of farming which has managed to remain relatively profitable in recent years and has
been able to justify the extra costs associated with intensification.  Stocking rates are maintained at
considerable higher levels than in most beef and sheep enterprises by using large amounts of fertiliser
to grow more grass.  Calves are sold as a by-product of dairy herds, usually at two weeks.  They are
mostly reared artificially on milk replacers until 8-12 weeks old when they are weaned onto solid feed
and are able to continue growing on a grass and/or cereal based diet. This is not often an enterprise that
fits well with the management of semi-natural swards, at least in its early stages.

Wool is much less profitable, the price per kg having fallen  considerably in recent years. It is a bulky
material requiring significant amounts of manpower to handle and transport. Shearing by contractors
normally costs 50-80p per sheep, the higher price being charged for smaller flocks. Most wool from
commercial flocks must by law be sold to the British Wool Marketing Board for £1-£4 a fleece, depending
on weight, quality and the general market situation at the time. Rare breed flocks are exempt from the
above requirement but the price for coloured wool offered by the wool board is much less than for white
fleeces.

In addition to the animals productive output there is a significant additional slice of income for many
livestock enterprises through the various forms of headage-based subsidy payments. These are a vital
financial component of all beef and sheep systems and without them there would be litte prospect of
economic viability (see Chapter 4).
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“ Suckler Cow Premium Scheme (SCPS)

“ Sheep Annual Premium Scheme (SAPS)

“ Beef Special Premium Scheme (BSPS)

“ Hill Livestock Compensatory Allowance (HCLA).

Full details of these subsidies are given in Chapter 16. Since 1992 however, claiming them has been
complicated by the introduction of two new sets of rules.

a. Livestock quotas. Anyone wanting to claim under the SCPS or SAPS must own or lease the
appropriate number of units of the relevant type of quota (suckler cow or sheep). Quota can be
bought on permanent transfer or leased in on an annual basis, though either method of
acquisition represents a significant extra cost (c 50 per cent of the actual subsidy to lease in each
unit of quota). It can also be obtained without payment  by applying to a central "pool", from
where it is allocated according to a strictly prioritised list of criteria. 

b. Stocking density rules. Stocking densities are calculated by the relevant Agricultural
Department. According to the details of each farmer’s forage area, (amount of pasture, meadow,
and forage crop) as disclosed on the annual IACS ( Integrated Administration and Control
System) return. Stock numbers are assessed from the claims submitted for the various livestock
headage payments. If the stocking rate is excessive the subsidies are withheld or only partly
paid. Converesly, if the number of animals claimed reduces stocking rate to below a set
threshold, the farmer receives an additional subsidy known as the extensification premium (for
further details on livestock subsidies, see Chapter 16).

Both farmers and conservation bodies looking to establish grazing initiatives are likely to find
that these two mechanisms systems involve a considerable administrative burden which must
be dealt with if they need these subsidies in order to make the project financially viable. Most
commercial sheep and beef enterprises rely on these subsidies to establish a financial profit.
Some Wildlife Trusts have been able to attract sponsorship for livestock, usually on a headage
basis. This can increase income very significantly (Tolhurst 1994).

5.8.3 Costs of managing livestock

The previous section indicates how livestock enterprises can generate income which can contribute to
the costs of grazing for conservation.  The financial output per animal should be broadly comparable
with commercial farming since stock prices are usually fairly standardised. Although on a per hectare
basis, it is likely to be significantly less because of the lower stocking rates that  most conservation
objectives usually requires.

However, the lower stocking rates often have financial benefits which compensate to some extent for
lower levels of income. This is due to  savings in variable costs,  those items of expenditure which are
directly associated with the means of livestock production eg:
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“ Feed - conservation grazing will generally place limits on the use of bought in feedstuffs (since
its main objective is to get the grass on site eaten). However, some purchased feed will be needed
for most breeding enterprises will certainly be needed for breeding enterprises.

“ Forage costs - seed, sprays and fertilisers.  Commercial farmers spend considerable sums of
money to promote the growth of grass and other forage crops.  Conservation managers would
normally expect to spend very little on these items.

“ Vets fees  and medicines - lower stocking rates generally mean healthier stock due to reduced
rates of infection by disease and lower parasite burdens.  Many routine treatments which add
significantly to the cost of commercial farming can therefore be reduced to a minimum.

“ Replacement costs - the breeding females are usually retained for several years until ill-health
or old age makes them unfit for reproduction.  This is generally after four-eight years for ewes
10-15 years for suckler cows.  When this happens, the females are culled (sold for meat) and
replaced by younger ones at the start of their breeding life.  The difference in value between culls
sold and replacements bought represents the net costs of replacement.  Even when replacement
females are retained from within the group and do not actually have to be bought in they still
represent a notional cost because they could otherwise have been sold for a profit. Generalised
figures for net replacement costs would be in the order of £20-£30 per ewe and £100-£200 per
suckler cow. Averaging out these costs for the whole herd or flock gives a value for depreciation
of the breeding group as a whole. Healthy, well-managed enterprises tend to have lower
livestock depreciation because the members of the breeding group live longer, productive lives
and fewer replacements are needed each year (eg where life span is 10 years, 10 per cent of the
herd must be replaced annually, where it is 15 years, replacement rate is down to below 7 per
cent).  It is generally accepted that breeding life is extended by the extensive systems of
management so the depreciation costs of conservation-based livestock may be less.

In addition to variable costs, it is important to consider ‘fixed costs’ or those items of expenditure which
do not contribute directly to the production process and which have to be met to some extent even when
nothing is being produced.  Fixed costs are the background costs which are difficult to assign to given
enterprises because they relate to shared basic resources of the entire organisation or business. The main
ones to consider are below:

“ Labour - often the most costly expense, for conservation as well as commercial enterprises.
Extensive systems of husbandry by their very nature can be less demanding in their use of
labour, provided that sites are well fenced and watered and stock are not having to be moved
frequently between sites. Where sites are large with uneven terrain, difficult access and
considerable amounts of dense scrub or woodland, the time required to find and inspect the
grazing livestock can make this a very expensive item. The costs are compounded if several sites
of this type are being grazed concurrently.

“ Machinery - in intensive systems, reduction of labour costs is usually associated with higher
machinery costs (fuel, repairs, depreciation etc).  Extensive grazing involves little use of
machinery except to transport livestock and for routine checking.  However, the actual costs of
operating a suitable vehicle can be high when large distances separate the different sites and the
terrain is difficult.
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“ Rent and/or interest changes.  In conservation land is often acquired by gift, grant, donation,
covenant, management agreement or similar means which provides tenure at minimal actual
cost.  However, the initial establishment costs capital may be high (scrub clearance, boundary
restoration etc)

Nix's Farm Management Pocket book, published annually by Wye College (Nix 1998), provides up-to-date
forecasts of financial performance along with other useful information regarding the main fixed costs
including conservation work.  (For information on livestock subsidies see Chapter 16.)  The SAC Farm

Management Handbook is relevant to Scotland and northern England. See also the Organic Farm
Management Handbook (Lampkin and Measures 1995).

5.8.4 Overall financial performance

Unfortunately, very little information is available regarding the physical and financial performance of
specific conservation grazing projects. This is probably because they are not operated for financial
objectives, even though some are run within a straightforward farming context (eg Parsonage Down
NNR). Output from semi-natural grassland will necessarily be lower than its agriculturally improved
equivalent would sustain because of a combination of reduced stocking rates, lower yields of biomass
and inferior forage quality (Tallowin 1997).

Many semi-natural grasslands found in locations economically marginal to the farming operations have
been abandoned by agriculture during the last 40 years. The pace of modernisation and intensification
of farming has probably only increased during this period of neglect, so it would be unrealistic to
suppose that restoration grazing would be achieved on a commercially viable basis.  However, the
advent of the various land management schemes (see Chapter 16) has introduced a new perspective
which could improve the financial viability of restoration projects and this is already having some effect.
(Grayson 1997).

The Organic Aid Scheme (see Chapter 4 section 4.6) can also help the situation by providing a source of
additional funding for the would-be grazier if they happen to be a registered organic producer. Where
the land in question  can be managed without the use of artificial chemicals (herbicides and fertilisers)
it can be registered by the producer for conversion to organic status over a five year period.  It has to be
inspected by one of the organic bodies (eg the Soil Association), along with the producer’s own premises
before qualifying for entry to the scheme. Inspections are repeated on an annual basis thereafter. Once
this is done the grazier can apply for Organic Aid payments. These were increased from September 1998
so that mesotrophic pasture and meadow now qualify for £350/ha spread over five years and rough
grazing for £50/ha, again over five years. Payments are scheduled to provide most assistance in the first
two years of conversion.

This payment, made directly to the organic grazier and independently of other management schemes
provides a  basis for developing positive grazing management even on the most difficult sites. It also
affords an ideal opportunity for nature conservation and organic farming to achieve an effective working
partnership. Organic livestock are also attracting significant price premia at the moment, which further
enhances the financial advantages of this system (see Chapter 4).    
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5.9 Livestock management

5.9.1 Introduction

Livestock husbandry calls for considerable knowledge, practical experience and commitment in its
practitioners, if the animals in their care are to remain healthy and functionally effective. It is too large
a subject to be dealt either here in anything more than a superficial manner. This section aims only to
highlight those elements which are especially relevant to conservation grazing management. There are
numerous general texts which describe routine management and care of all the major livestock species
and these should be referred to for detailed  explanations and accounts of topics mentioned here.

Wherever possible it is worth employing an experienced stock person on a full- or part-time basis.

Help, advice and training is essential personnel who are  required to take on responsibility for stock
management as an extra duty. Sufficient experience should be gained in managing the relevant types of
animals prior to embarking on conservation grazing projects. Ideally the level of competence attained
would be tested and certificated through the current National Proficiency Test Scheme.

Help, advice and general information regarding husbandry is generally available from farmers, vets and
MAFF officers. The Grazing Forum (part of the Grazing Animals Project) now exists to enable
conservation grazing practitioners to meet and exchange information and ideas concerning their use of
livestock formal training courses in animal husbandry from: 

“ Agricultural Training Board (ATB) Groups (usually one or two day courses).

“ Agricultural colleges (full-time, block release and day courses).

“ ADAS and SAC.

“ National Proficiency Test Council (NPTC) can test and certificate competency for a range of
livestock tasks.

“ Some of the larger conservation organisations have begun to run their own in house training
courses (eg National Trust).

Livestock being used for reserve management must be healthy and injury free if they are to graze
effectively and provide proper site-management. Their welfare will be an important issue for public
relations because they will usually be noticed by visitors (see also annex 6 on animal welfare).  The
principles for good husbandry are set out in MAFF Welfare codes (one for each species of livestock).
These are produced as free pamphlets available from Regional Service Centres and these comprise a
series of recommendations for achieving minimum standards of health and welfare.  They are based on
five basic provisions:

“ Freedom from hunger, malnutrition and thirst.

“ Freedom from pain, injury and physical discomfort.
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“ Freedom from disease.

“ Freedom from stress and fear (as far as possible).

“ Freedom to display the most natural behaviour patterns.

Good stock management involves an ability to recognise the signs of a healthy, stress-free and otherwise
normal animal.  These can be summarised thus:

“ General appearance (eyes, skin, coat, body condition).

“ Behaviour (ease of movement, alertness, responsiveness).

“ Bodily function (extremes of appetite and thirst, colour and consistency of faeces/urine, cudding,
breathing and temperature.

Individuals which fail to show the normal signs of well-being must be checked as soon as possible to
determine if there is a problem and its cause.  This may require:

“ Handling and catching facilities (hurdles, pens, cattle crush, etc).

“ Assistance (from suitable helpers).

“ Planning and patience.

5.9.2 Nutrition

Patterns of grass growth 

Feeding requirements and grazing abilities represent the single most important aspect of managing
livestock for nature conservation. The person responsible for animal husbandry must therefore have a
good grasp of nutritional principles and their practical applications.

Grazing

Grazing livestock can normally obtain all their nutritional requirements from green leaves, provided
they have access to sufficient quantities of adequate quality herbage.  Stock actively select green
succulent material which has a high nutritional content.  Ruminants (cattle, sheep, goats) have symbiotic
micro-organisms in their stomachs (Rumen) which digest fibrous plant material (cellulose). These same
bacteria also manufacture proteins and vitamins which are absorbed further along the gut of the animal.
Horses do not possess this facility and are therefore less efficient grazers, spending much more of their
time feeding alone.
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The ability of any particular animal to sustain itself by grazing is affected by a number of factors:

“ Age and condition

Front teeth wear out or are lost with age which impairs the grazing ability of older stock (mainly
sheep), especially on coarser pastures.  Young animals and pregnant or lactating mothers need
nutritionally better pasture to sustain growth and production at commercially viable levels.

“ Breed and type

Upland and primitive breeds of stock have been developed by selecting for ability to thrive on
poorer quality grazing.  They are normally smaller and are inherently less productive, but can
survive on vegetation that will not sustain breeds typical of the lowlands. Most breeds of cattle
native to the UK are more effective converters of poor quality forage than the imported
continental ones that have largely replaced them for commercial beef production.

Method of rearing

The efficiency of the adult digestive system is influenced by diet during development.  Young animals
reared mainly on concentrates (cereals) do not develop the large rumen capacity required to digest large
amounts of cellulose fibre.  Calves and lambs reared outdoors suckling their mothers will be stronger and
healthier than ones reared artificially.

It is dangerous to allow livestock to experience nutritional shortage for too long since even a brief period
of negative energy balance can produce life-threatening metabolic disorders, especially in sheep. There
are particular risks associated with winter grazing on remote sites where poor quality forage and harsh
weather conditions combine to make subsistence difficult on grazing alone. In such adverse situations
the stocksperson must decide whether the animals should be allowed to continue grazing without the
provision of dietry supplements

Supplementary feeding

The use of supplements may be necessary where continued grazing is desirable ecologically but entails
significant risks for animal welfare.

Supplementary feeding should normally be avoided on sites of nature conservation value as it can have
detrimental effects on the site in the following ways:

“ Stock eat the more palatable supplementary feed rather than removing the herbage on site,
which can lead to undergrazing. In the more distant parts of the site together with overgrazing
around the feeding stations.

“ Poaching can occur around feeders.  The sward may be destroyed and bare ground created.

“ Weed seeds may be introduced with hay and easily establish on the bare ground created.
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Supplementary feeding may be unavoidable if heavy snowfall covers the pasture too deeply or during
intense frost. General guidance for feeding on grassland is as follows:

“ Feed hay  in small quantities at widely scattered sites, avoiding using the same areas repeatedly
and making sure that all the food is eaten. Works best with cattle which will clean up hay very
thoroughly from small scattered piles on the ground if it is reasonable quality. Sheep tend to be
more wasteful unless a hayrack is used. This should be moved on at every feeding.

“ Locate a permanent feeder in a place that has no conservation value and treat this as a sacrificial
area. 

“ Feed blocks and mineral licks should normally be moved to fresh ground at frequent intervals
to minimise poaching damage. Concentrates can be given in moveable troughs or on fresh clean
ground as necessary.

Although traditionally unpopular with reserve managers, the need for moderate levels of
supplementation is being more widely discussed now as a means of allowing cattle to be finished within
the 30 month deadline when restricted to lower quality unimproved pasture. The BSE regulations do
pose considerable problems for conservation in this regard (English Nature 1998) because semi-natural
grasslands are usually less productive and less palatable than improved leys (Tallowin 1997).

It is known that small amounts of protein-rich supplements (eg cereals, distillary bi-products, grass nuts
etc) enhance rumen function by stimulating microbial activity. This promotes higher levels of intake of
low quality forage because the rumen is able to process it more quickly (Dove 1996) (see section 5.2.4).
In this case supplementary feeding will enhance grazing ability rather than constrain it through
substitution. Most feed blocks contain urea as a ruminal stimulant. This is prohibited for use by organic
farmers because it is an industrial by-product rather than a feedstuff. It is also used as a fertilizer.

The manner in which supplements are given is important and may sometimes even help to achieve
positive ecological outcomes. The concentration of trampling and dunging around dense stands of
bracken or scrub can help to create valuable glades for butterflies like the high brown fritillary Argynnis

adippe (Grayson 1997).
 

5.9.3 Water

All livestock must have access to adequate supplies of clean fresh water, preferably whenever they need
it.  Their requirements vary tremendously.  In winter, small hardy sheep will often get all their
requirements from their grazing activities and not drink at all while a lactating cow on a warm summer
day may need to drink 50 litres or more.

For small flocks of sheep (10-20 animals) a single bucket (20-50 litres), topped up regularly as required,
is sufficient in most circumstances.  The bucket should be tied securely to prevent it being knocked over.
Topping-up will need to be more frequent in warmer weather.
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Cattle will require a mains-fed trough or access to a large pond or stream.  Where neither is available,
a self-filling trough can easily be connected to a bowser (water tank on wheels) which can be refilled and
returned to site as often as required, provided that vehicular access is good.

The ball-cock in a self-filling trough should be protected by a cover when cattle are using it to prevent
them damaging it.

In very cold weather, access to water for stock can be a serious problem - ice crusts must be regularly
broken up (at least twice daily) and above-ground pipes thawed out where they are not lagged. Young
lambs can drown in water troughs without a ramp of large stones to allow them to climb out.  Where
large numbers of cattle come to drink at a pond, the water can become heavily fouled by their faeces; this
may inhibit their intake, causing thirst-induced stress.

If stock have access to a large pond or stream, ensure any conservation interest is not damaged by
poaching or enrichment (Summers 1994).  Steep sided ponds or ditches can lead to drowning of livestock
and may require fencing or grading.

Water provides a useful medium for administering some veterinary treatments. Certain homeopathic
remedies are simply introduced into the water supply, while mineral supplements can also be given this
way.

5.9.4 Containment

Effective management of livestock relies on their being adequately confined to a specific area. This will:

“ allow grazing to be directed and controlled so that desired results may be achieved;

“ permit most efficient use of time in locating and checking stock;

“ provide protection from external dangers (eg cliffs, traffic, dogs);

“ prevent nuisance or harm to neighbours and the public.

In enclosed grasslands, stock are confined by permanent field boundaries which may be:

“ walls/dykes;

“ hedges and hedge banks;

“ water filled ditches;

“ fences.

Each type of boundary must be checked and maintained to ensure that it remains proof against the
particular type of stock it is required to contain.  Cattle will rub against the upper courses of walls and
dislodge the stones, while sheep will nibble away at the new growth in hedge bottoms, creating gaps.
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Where ditches are the only barrier, they must be inspected frequently to ensure that livestock have not
fallen in. There must be provision of safe, accessible drinking places. Cattle are more difficult to contain
by this means than sheep, especially once the grazing becomes sub-optimal. Ditches may cease to be
stockproof during periods of drought which allow the water level to drop significantly.

Maintenance of traditional boundaries is expensive and time consuming but, because of their importance
as landscape and wildlife features, grant aid can be available from various sources (Countryside
Commission, Local Authority, MAFF, SOAFED, WOAD and DANI etc) (see Annex 5).

Fences are quicker and cheaper to erect and require less maintenance than other types of boundaries.
They can provide permanent field boundaries or temporary enclosures of open ground. Wherever
possible, fence lines should follow natural features such as breaks in slope or beside water courses and
avoid visually intrusive locations such as on skylines.

Permanent fencing

Most permanent stock fencing comprises strained sections of galvanised wire supported by intermediate
posts. Permanent fences need checking and maintenance to ensure they remain stock-proof.

Each type of fence is suited to a particular type of livestock.

“ Barbed wire.  Anything from two or three horizontal strands are needed to contain cattle.  The
top one must be high enough to prevent stock jumping over; the bottom one must be low enough
to prevent them ducking under. Barbed wire can be used to supplement the stock proofing
function of hedges and walls, as well as affording them protection from stock.  It is relatively
cheap to buy and quick to erect, functional but unsightly. It may provoke an adverse reaction
from members of the public if sites are near to footpaths.

“ Stock fence or net.  A rectangular grid of interlocking wire is the standard type of fence for
sheep.  More expensive and more time consuming to erect than barbed wire, it can be visually
intrusive - but nothing else works as effectively.  Where cattle are contained as well there must
be a strand of barbed wire about 10-15cm above the stock net to prevent them pushing it down
with their necks.  Lambs and horned sheep can get caught in stock netting and need to be
released within 24 hours, so frequent and regular checking is necessary, especially if managing
for a short sward.

“ Wire mesh netting.  A hexagonal grid of various sizes with smaller mesh used for rabbits, larger
ones for sheep and deer. It can be used as a temporary fence, supported on lightweight posts at
2-3m intervals. It does not need to be mechanically strained, unlike the other type of wire fence.
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Temporary fencing

“ Electric fencing.   Normally this is some form of electrified wire delivering frequent pulses of
high voltage (up to 10,000 v) charge along its length.  The pulse is produced by an energiser,
which may be powered from the mains, a battery, or a solar panel (if powered by a battery this
can be kept in a locked box).   The animals must first learn to avoid it for it to work reliably.
When naive stock are introduced to electric fencing for the first time, they should be monitored
carefully or there should be an outer permanent-stock proof barrier, as back-up.  For all types
of electric fence the power source must be checked and maintained regularly because stock can
soon discover when the fence is no longer operational.  On sites with public access, it is advisable
to put up warning signs to inform the public of the electric fence and is a legal requirement when
sited next to a footpath.  There are a number of different systems:

! Line systems.  Horizontal strands of electrified wire supported by movable vertical
posts.  One strand at about 3 feet high can contain adult cows, three strands or more are
needed for sheep, the lowest about 6 inches from the ground.  It is cheap, quick to erect
and very versatile, especially on steep rough or uneven ground.  However, it can be less
than 100 per cent effective if the food supply is inadequate inside the fence.

! Net system.  Rectangular mesh, with only the horizontal wires electrified.  It is more
expensive to buy, and sometimes more time consuming to put up, especially on rough
or steep terrain and where the vegetation is coarse or scrubby.  However, it is more
reliable than a line system because it is physically denser.  It also provides a better
defence against dogs and other predators (eg foxes at lambing). 

NB this type of fencing is not recommended for horned sheep, because there is a risk of
entanglement.

5.9.5 Health care

For animals which have a sound diet and are properly contained within a safe and suitable environment
with effective supervision, the risks of ill health will be kept to a minimum.

There are, however, a number of general points to consider:

i. Sourcing livestock

Bought-in livestock can bring with them undetected diseases and infections which can spread to the rest
of the herd or flock.  It is often best to buy stock from a known local source where information concerning
their health status can be sought and the risks minimised. New animals can be quarantined for a week
or two to detect ailments which are possibly being incubated at the time of purchase.

It is usually much better therefore to breed all ones own replacement animals, since they will possess
higher levels of immunity to the diseases prevalent in the locality. They will also be able to learn how
best to cope with the various grazing situations that confront them  from their mothers.
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ii. Vaccination

Prevention of a range of infectious diseases which may be either life-threatening for individuals (eg
clostridia, soil-borne bacteria including tetanus) or debilitating for whole flocks or herds (eg foot rot, and
orf in sheep).  Vaccine is injected into the animal, usually just below the skin, and stimulates the immune
system to manufacture antibodies against the pathogen and is often used to provide passive immunity
via colostrum (first milk, rich in anti-bodies) to new born animals. The dam is injected 4-6 weeks prior
to giving birth to stimulate production of appropriate anti bodies in her colostrum, which are absorbed
into the infant’s blood stream via its first feed which it must obtain within the first 12 hours after birth.
They protect it against infection for several weeks until the young animal’s own immune system has
developed. 

iii. Worming

All grazing livestock are subject to infestation by a range of gastro–intestinal parasites (roundworm,
tapeworm and fluke). These invertebrates have complex lifecycles based on transfer to new hosts via the
pasture. Most adult animals have considerable immunity and tend not to develop pathogical levels of
parasite burden. Over-reliance on routine preventative doses of anthelmintic drugs can undermine the
host animals genetic resistance to parasites by  allowing animals with lower levels of immune response
to be retained for breeding.

A variety of drugs (anthelmintics) control gastro-intestinal and  other internal parasites.  They can be
administered in a number of different ways :

“ Drenching/dosing (liquid poured down throat).

“ Injection.

“ Pour on (liquid applied along mid-line of back).

“ Bolus (slow or pulse release pellets which provide longer-term protection). They are
administered orally.

There are three main classes of anthelmintics which should be interchanged on a routine annual basis
to minimise the risk of resistant strains of parasites developing.  One of the classes of products,
Ivermectin, has residual insecticidal activity within the voided faeces of the host animal, and this may
have adverse implications for conservation of dung-dwelling invertebrates, together with vertebrates that
rely on them as a food source (see Chapter 8) (McCracken 1993).

There is increasing concern in the livestock sector regarding the routine use of anthelmintics leading to
drug resistance in the targeted parasites. More emphasis is now being given to breeding livestock with
genetic immunity. This can only be achieved by avoiding routine use of the drugs as a means of
prevention. There are a variety of management techniques which can help to restrict parasite burdens
to levels to which animals can cope with.

“ Avoid overstocking to minimise build-up of worm populations.
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“ Introduce mixed grazing (eg cattle and sheep) either together or in sequence (cattle ingest
infective stages of sheep worms without being themselves affected and vice versa).

“ Move stock regularly to fresh ‘clean’ grazing.

“ Grazing with healthy adult stock which have developed good immunity. Cattle show more
resistance than sheep and should not need worming even when young if grazed extensively.
Sheep in their first year are more susceptible and ‘wormy’ lambs are at risk of permanent
impairment or death without treatment. Adult sheep have greater resistance unless under stress.

“ Liverfluke is a localised problem associated with wet pastures. It infests both cattle and sheep
and cannot be controlled by mixed grazing. It can be very debilitating and will always require
use of drugs to cure it where it is a clinical problem.

iv. Minerals and trace elements

Some soils are deficient in specific minerals and trace elements which can cause health problems in
grazing stock. 

Semi-natural grasslands, not subjected to routine treatment with artificial fertiliser, should provide
adequate levels of most nutritionally important minerals, although some semi-natural grasslands appear
to be deficient in certain major mineral nutrients eg P,K, Mg and S (Tallowin 1997). Many herbs have
richer mineral content than grassess (Newton 1993) which may help to compensate for overall
deficiencies. Some mineral deficiencies are a persistent problem among commercially farmed livestock
and seem to be associated with improved fertilised swards. Milk fever (calcium deficiency) and staggers
(magnesium shortage) are the main ones, but they are seldom encountered in  extensive systems based
on unimproved pastures. 

Some soils may produce localised problems of mineral toxicity (eg lead-mining areas) and these can be
detected beforehand by discussion with local farmers or vets.  Lead toxicity can be a problem in certain
limestone regions (eg Peak District, Mendip Hills)  but is usually associated more with ingestion of soil,
or contaminated water, than with higher concentrations in vegetation. 

Where the lead poisoning risk to livestock is high it can be reduced by:

“ Grazing in winter.

“ Using older stock.

“ Keep stocking rates low.

“ Routinely swapping numbers of animals back to uncontaminated pastures.

Ruminants obtain most of their vitamins indirectly from their gut microflora, those that have to be
ingested directly (eg vitamin C) are all associated with fresh green food sources.  Vitamin supplements
are only necessary when livestock are confined on a diet of low quality preserved fodder (hay or silage)
for any extended period, although animals outwintered on rough pasture may experience problems.
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v. External parasites and insect pests

On hot, calm summer days most grazing animals are troubled by flies such as head-fly Haematoba irritans

which irritate and make them restless.  A few species of fly can cause severe nuisance, torment and even
physical wounding.  In particular, the green bottle flies Lucilia spp causes ‘strike’ in sheep when the
larvae infest faecal contaminated or damp wool and eat into the skin.  Lambs are particularly susceptible
but adult sheep can suffer also. Heavy burdens of gastro-intestinal worms can cause scouring which will
attract Lucilia spp and encourage fly strike. Other flies are implicated as vectors of disease such as New
Forest Eye. This is a bacterial infection of the eye, which if left untreated can cause permanent blindness
in cattle and sheep.  It is thought to be more prevalent in scrubby and wooded areas because of likely
transmission by flies which are attracted to the lachrymal secretions of grazing livestock.  These in turn
may be excessively stimulated by the irritating effects of rough vegetation as animals graze.  Rapid
diagnosis and treatment with antibiotic ointment is essential for a good recovery. There is no direct
preventative treatment, only the indirect benefits of fly control which can be partly achieved  in cattle
with pour-on treatment (eg spot-on).

In some places ticks Ixodes ricinus and Haemaphysalis punctata are prevalent in areas of rough grassland,
bracken and scrub, mainly in the north and west (Blowery 1988).  Although the majority of mesotrophic
lowland grassland Britain is free from infestation, where they do occur ticks are capable of acting as
vectors for certain diseases, and preventative measures may need to be taken to protect livestock.
Traditionally, this would be with organophosphate based dips but pour on synthetic pyrethroid dips are
effective in both treatment and prevention depending on the nature of the infestation

The diseases spread by ticks include redwater fever and tick- bourne fever in cattle and sheep and
louping-ill in sheep.

By far the most serious ectoparasite condition is sheep scab caused by the mite Psoroptes communis ovis,
which presents a major hazard to the welfare of sheep, and potential loss to the farmer (Bates 1998).
Sheep affected by scab perform less well, and the infection which causes severe distress to the animals,
damages both the fleece and the hide (Corke 1997). It is estimated that an infection can cause a 10 per cent
drop in flock performance (lamb and wool sales), costing in the order of £4-£5 per ewe (Stubbings 1998).

In 1992 the statutory requirement to dip was removed. Since then scab has returned as an intermittent
problem that is considered endemic among the sheep flock. The Sheep Scab Order  of 1997 makes it a
criminal offence to fail to treat scab or to move sheep visibly affected by scab.

Sheep treatment options (see also Chapter 8)

There are three major methods of administering medicine for treating ectoparasites and a wide variety
of product. Application methods include dips, pour-ons and direct injections. The major compounds are:
organophosphate products (OPs), synthetic pyrethroids (SPs) and injectable macrocyclic lactones. The
traditional method of controlling ectoparasites of sheep has been to dip the animals in a suitable OP
insecticide. However, in the last five years, alternative methods have been developed. Pour-on
preparations are generally applied directly onto the animal, sprayed along the back and flanks and
around the rump using a specially designed applicator. Two injectable products are also available for
the treatment of scab.
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The market for pour-on type products and SP dips has expanded rapidly over the past five years, largely
in response to the perceived human health hazards of OPs and the withdrawal of compulsory dipping
for scab. The endectocides (injectables - Ivermectin and Doramectin and Moxidectin) have only recently
beeen authorised for use in sheep. OPs remain the preferred treatment for the control of scab. Although
pour-ons are probably the method of choice for tick control, no pour on solutions or injectable solutions
are effective in preventing sheep scab. 

Environmental impacts of the various methods of treatment

Chemicals applied to sheep in the process of dipping are powerful pesticides with the potential to cause
environmental problems if allowed to reach non-target organisms. Chemicals may enter the environment
by splashing spillage or runoff from drying areas, or may be carried into water courses on the fleeces of
freshly dipped animals. At the end of a dipping operation, the dipping bath may contain as much as a
1,000 litres of a hazardous chemical. Organophosphates generally have a higher mammalian toxicity than
SPs (but as persistent as the now un-licenced, banned, organochlorine pesticides).   However SPs are far
more toxic to aquatic fauna (100-1,000 times) than OPs.  Small amounts of SP dip entering a watercourse
can cause great damage to aquatic fauna, recent incidents have involved rare priority species such as
crayfish Austropotamobius pallipes and freshwater pearl mussel Margaritifera margaritifera.

One of the recommended methods of disposal of spent dip is to land provided this does not result in
leaching or run-off to a watercourse or to groundwater (see Environment Agency 1997). However, there
is little detailed information on the effects of application of spent sheep dip on terrestrial invertebrates
and more research is needed. No spent dip product should ever be spread on land of ecological interest.

The impact of injectable solutions to treat scab is likely to be similar to that of the effect of chemicals used
to treat intestinal parasites ie the impact of the faeces on the population of dung beetles etc (see Chapter
8).

Which method of control to use 

The safety and well-being of the sheep flock is a major concern, and control of parasites is an essential
component of good flock management.  However, this may not necessarily require the use of frequent
dipping (see below). If dips are to be used, guidance on best practice on use and disposal has been
produced by HSE and the EA and should be strictly followed. If organophosphate sheep dips are to be
used the person responsible for dipping must have an appropriate certificate of competence from the
National Proficiency Test Council (NPTC).  Currently only a certificate of competence for purchase (not
use) is required. This is to be extended to the purchase of SPs in the near future.  The implementation of
the 1998 Groundwater Regulations will involve authorisation by the Environment Agency of dip disposal
sites to ensure that ground water is protected. At the same time it will be important to ensure that the
dipping and disposal operation pose no unacceptable risk to aquatic or terrestrial life.

The need to dip could be considerably reduced by strategic planning of ectoparasite control to utilise all
the benefits of the available products in combination with good flock management.  Only dipping,
showering or jetting produce a significant amount of waste insecticide  for disposal at the end of the
operation.
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In the first instance  it is important to establish  the nature of the parasitic problem (eg scab, blow-fly etc)
and then choose the most appropriate and effective method of treatment.

Flock management

It is important to remember that in all cases prevention is better than cure. When new stock are brought
in, a quarantine period of about three weeks would allow time for sheep scab to develop and clinical
symptoms to be apparent (however, this may take longer). If replacements develop scab they could be
treated by injection, pour on or dipping. The new stock should be added to the rest of the flock only
when treatment is complete. The provision of good, secure boundary fences  helps reduce the spread of
disease by stray animals. Sheep scab can be introduced to a farm by transport lorries, shearing
equipment, clothing etc; hence good hygene should be practised by all contractors. Treatment on site is
required by law to prevent the spread of the disease.

Injectables

The currently available systemic injectable treatments may prevent the introduction of scab into a flock
provided they are used in conjunction with ‘quarantine’ management of flock imports. None protect
against blow-fly strike. There are fewer disposal problems and welfare issues both human and animal.
There are, however, environmental considerations such as the impact of faeces on the population of dung
beetles. Injectables are particularly useful for the protection of lambs too young for dipping or for
pregnant ewes. There are, however, long withdrawal periods (up to 70 days for Doramectin) during
which the animals may not be slaughtered for meat or the milk used for human consumption. Injectables
do not give protection against reinfection of sheep scab and treated animals have to be kept away from
the site where they had been previously held for 16 days minimum (the period of time that a mite can
live away from the sheep’s body).

Pour on solutions

These products are applied by pouring a measures dose onto the sheep or spraying on via an applicator
gun. They are administered in small volumes, typically 10-50ml of relatively concentrated insecticide.
The products are non systemic and their effects persist  for six-eight weeks. High cis-cypermethrin is also
effective against blowfly, lice ticks and keds. No pour-ons or sprays are currently authorised for use
against sheep scab.

Cattle occasionally suffer from skin parasites, though these are usually associated with housing in the
winter.  Ringworm in cattle (a fungus) and orf in sheep (a virus) are two skin infections which are readily
transmitted to humans.  Care should be taken when handling stock with these conditions, and gloves
should be worn.

vi. Foot care

Sheep often need the horny outer part of their feet trimmed back with a sharp knife or special shears.
Foot trimming removes overgrowth, maintains correct proportions and alignment, and helps control
infections.  It is time consuming, but easily learnt and essential to the well-being of the sheep and their
continued effectiveness as a grazing tool.  The frequency with which foot care is required depends on:
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“ Type of ground - more often on soft deep soils.

“ Type of weather - more often in damp warm conditions.

“ Type of vegetation - long grass can cause sores between the toes.

“ Type of sheep - some breeds are less susceptible, eg Romney and Ryland.

Most foot problems are caused by small wounds becoming infected.  Routine use of zinc sulphate
footbaths can help to reduce the problem of bad feet on a flock basis.  Foot-rot is a specific bacterial
infection for which a vaccine is available (Foot-Vax), although its efficiency is variable. Foot-rot only
survives in an infective state on the ground for  10-20 days, so regular movement of flocks to clean
pasture is a good method of control.

Cattle, particularly non-dairy ones subsisting primarily on  pasture, are seldom affected by foot
problems.  When they are, treatment will require special handling facilities and trained personnel.
Specialist contractors are available in most areas who can undertake this work.  Horses and ponies are
susceptible to laminitis, a form of lameness in which the horny outer layers of the hoof begin to split and
separate from the tissues underneath causing inflamation and leading to infection. The condition is
associated with lush pasture and also occurs in sheep, though seldom in cattle. Breeds adapted to a
poorer diet may be more disposed to this complaint when kept on grass of better quality. Treatment
involves paring away the damaged outer hoof to admit air and light and allowing pus to drain. Healing
will be facilitated by spraying with antibiotic.

If sheep are confined on poached and muddy pasture in winter they may become lame when balls of
mud harden between the two claws of the feet and abrade the skin.

vii. Redwater disease

An infection of cattle (transmitted by ticks), lethal if initially contracted when the animals are older,
although young animals quickly develop immunity.  Advice should be sought from local farmers about
the risk it poses in a particular area, and if it is a problem, care should be taken before bringing in adult
cattle from outside the locality. It is characterised by fever, weakness and red urine due to bleeding in
the urinary tract

viii. Care of sick or injured animals

Occasionally animals will suffer injury or illness so severe that they cannot sustain themselves in their
normal social environment. Provision should be made in advance of such emergencies for removal of
the affected individual and its accommodation in a suitable place of shelter where it can be given the best
treatment. Although isolation from its social group can cause considerable stress for a healthy animal,
sick and injured ones often choose to separate themselves. It is only when they are in controlled and
protected conditions that their state of health (and especially their appetite) can be monitored properly.)
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5.9.6 Transportation

Effective conservation grazing will often require animals to be moved some distance by road in order
to meet the requirement for grazing a number of different sites.  Good planning and preparation are
important elements of this process which will normally involve catching, sorting, loading, transporting
and off-loading numbers of sheep, cattle or other stock.  It requires specialist equipment:

“ A livestock trailer of suitable dimensions (8, 10 or 12 ft long).  It must be big enough to carry
sufficient number of animals, but not so big that it makes access to the sites difficult.  Most stock
trailers can be equipped with a set of removable decks which allow a second tier of small stock
such as sheep to be transported when required. Some stock trailers also can be used as flat-bed
trailers and the box canopy is removable.

“ A towing vehicle sufficiently powerful to pull the trailer, when fully loaded, off and on the
grazing sites (eg a Land Rover or equivalent with high ground clearance, a low range gearbox
and 4 wheel drive.  A front mounted winch may also be required where access is consistently
difficult).

“ Portable handling system for catching and sorting the stock.  There are purpose made ones
available for both sheep and cattle but they are expensive and cumbersome, requiring an extra
journey to tow them to the site.  For most situations a set of ordinary hurdles or gates can
provide a cheaper, but equally effective, alternative which can be carried inside the trailer, or
fastened to its exterior. Their lower cost makes them less susceptible to theft and they can be left
on site throughout the period that it is occupied by livestock.

Catching and loading the animals can be made easier by careful siting of the pen, using existing features
and fences to funnel them into the opening.  Temporary fencing such as Flexinet is invaluable, but the
stock must have learned to respect it.  The best angle for funnelling stock into the pen is reputed to be
30E - less than this and they get too crowded at the entrance, more and they can double back around the
handler.  An experienced stock person can easily catch most moderate sizes of sheep flock unassisted
using this system.  Dogs can be a useful aid, but must be worked regularly and often to be fully effective.
A fully trained working dog can cost between £500-
£1,000.

Livestock which are moved frequently soon adapt to any
given routine for transporting them and can even learn
to cooperate with the procedures, especially once they
have begun to exhaust their current food supply.
Moving cattle usually requires more manpower because
they can be more resistant to being herded and driven
than sheep, and the equipment needed for penning them
must be more robust. Cattle and ponies grow used to
handling by particular persons using an accustomed
routine. On large sites with rough terrain and quantities
of scrub a good working dog is invaluable for locating
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and moving cattle or sheep. Alternatively, supplementary feeding routines can easily be adapted to assist
in the penning of animals.

Journey time must be kept to a minimum since stock cannot feed or drink during transit, and are usually
in a somewhat stressed condition.  They need sufficient space to afford some freedom of movement but
not so much that they can be thrown about by the movement of the trailer.  Ventilation is important,
especially on longer journeys or in warm weather.  Sheep should not be transported back to their grazing
site immediately after dipping because the fumes of the dip are toxic within confined spaces for extended
periods.

Vehicle and trailer maintenance is important since breakdown recovery, when stock are in transit could
prove difficult and expensive.  Spare wheels for both trailer and towing vehicle should be carried.

Before any animals arrive on the new site it is important to check that the boundaries are stock proof.
It is advisable to stay long enough after off-loading the stock to ensure that they all travelled safely -
almost always the first thing they do when released is to start grazing.

5.9.7 Disposal

Ideally all animals used for conservation grazing would be disposed of by means of profitable sale either
for further rearing, breeding or human consumption. There are adverse welfare implications associated
with selling livestock though auction markets, and some indication that the animal welfare lobby is
concerned with the fate of animals used by conservation charities. The National Trust has recently been
confronted with this issue at its 1996 AGM.

Stock sold privately to the purchaser avoids the livestock market (and saves the cost of the auctioneers
commission) but may require more involvement and more patience. The national farming press, local
papers or specialist periodicals (eg The Ark published quarterly by the Rare Breed Survival Trust) are
all possible ways of advertising stock. The Grazing Animals Project (GAP)  aims to establish a
networking system for supplying animals suitable for conservation projects.

Occasionally an animal will be critically injured and provision must be made for its humane destruction.
This can be done by a vet, a knackerman, or even by the stocks person if suitably equipped and trained
with firearms.  Disposal of the carcass can be by burial, although it must be covered by at least 1m depth
of soil.  It is easier and safer to request removal by a specialist knacker service although there may be a
charge to pay (eg £5 per sheep £30 per beast).
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5.10 Legal aspects of owning stock

The bulk of legislation on farm livestock concerns farmers obligations towards the animals in his care,
the environment and the general public.

Animal welfare

See also Annex 6

Cruelty to animals is an offence under the Protection of Animals Acts 1911-1988 while the Agriculture
(miscellaneous provisions) Act 1968 prohibits the cause of unnessessary pain or distress to livestock on
agricultural land. This applies to all animals, not just farmstock.  However, good husbandry is not
directly subject to legislation because much of it is still very subjective.  It is now a requirement for all
farmers to have copies of MAFF Welfare Codes relevant to the type of stock they keep.  However, the
Codes themselves are only recommendations and it is not a specific offence to be in breach of them, apart
from specific provisions for certain intensive systems based on permanently housed stock. The legal
situation has been summarised in a freely available MAFF publication (MAFF 1992a).

There are specific laws which govern the welfare of animals in transit, at auction-markets and at
slaughter.  Vets and RSPCA inspectors are the main agents for policing these laws. Under the Welfare
of animals during Transport Order 1992 no animal may be transported in a way which causes it undue
suffering. Special rules apply to sick and injured animals that need to be taken to a vet or slaughterhouse

Pollution

Where animals are housed in large intensively run units there are serious risks of pollution of air and
watercourses.  Legislation brought in progressively over the last five years has tightened controls on
existing units and imposed restrictions and conditions on new and refurbished ones.

The main statutes governing disposal of farm waste to land, water and air are: The Water Act 1989; The
Environment Protection Act 1990 and The Environment Act 1995 which created The Environment
Agency for England and Wales. The main provisions are incorporated into the Codes of Good
Agricultural Practice for Air, Soil and Water (MAFF 1998a, 1998b, 1998c). These are available free of
charge from MAFF and are recommended reading.

The Food and Environment Protection Act (1986) controls the purchase, use and disposal of all pesticides.

Burning of vegetation as an aid to management of grassland or moorland is also subject to legal controls
and cannot be carried out after March  (April in the Highlands) without a special licence from the
relevant Agriculture Department (see Chapter 9).

Food quality

A record must be kept of drugs and medicines used to treat animals that are to be slaughtered for food.
Stock managers must adhere to the instructions on product labels, particularly with regard to stated
withdrawal periods (time which must elapse before a treated animal can be sent for slaughter).  Routine
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checks are carried out on milk and meat to test for residues of drugs.  Cattle keepers must comply with
a compulsory system of stock identification.  Each animal has a unique number on ear tags fixed in both
ears, by which it can be traced back to its farm of origin. Passports are required for all cattle born after
31 July 1996, a registration document issued by MAFF, showing the animal’s identity, breed, date and
place of birth. It must accompany the animal whenever it changes ownership.

Disease control

Some diseases can spread from farm to farm very quickly causing serious losses of livestock over a wide
area.  Such diseases have been made compulsorily notifiable - anyone who suspects that an animal in
their care has such a disease must inform either their own vet, the Local Authority’s Animal Health
Department or the nearest Agriculture Department office as soon as possible.  Examples of notifiable
disease include foot and mouth disease, anthrax and BSE. Sheep scab is no longer notifiable and dipping
is no longer compulsory, although many continue to do it as a precaution or for control of other parasites.
However, it is a legal requirement to treat sheep affected by scab on a whole flock basis, and to retain
them on the farm until cured.

Stock managers are required by law to maintain accurate records of animal movements.  An entry must
be made in the record book whenever any cattle, sheep or pigs are moved from one set of premises to
another.  This will normally include situations where stock are taken from one reserve to another if the
movement requires a road journey.  Such records allow disease outbreaks to be traced back to source.
A new system for recording cattle movements is being established from September 1998 based on
individual passports. The cattle tracing system (CTS) is being established and run by the British Cattle
Movement Service (BCMS) based in Wokington, Cumbria. It will monitor an anticipated 20 million cattle
movements annually using a computerised system. Inclusion in the system will be compulsory for all
cattle and a charge will be made for the issue of passports (MAFF 1998a).

Public liability

Owners or managers of stock are liable for damage or injury done to third parties by their animals.  They
are generally responsible for preventing their animals from straying and it is nearly always the owner's
obligation to fence his or her own stock in.  When animals escape and cause damage to property (eg in
gardens) or physical injury to people (eg causing road accidents) their owner can be sued in court for
reparation or compensation.  The main exception to this is on common land where it is generally the
adjoining landowner's responsibility to fence out stock grazing on the common.  Insurance is available
to cover such situations.

Owners of bulls must take steps to protect members of the public.  It is an offence (under The Wildlife
and Countryside Act 1981) to keep a bull of a dairy breed at large in a field crossed by a public right of
way. A beef bull in this situation is permitted provided that it is in the company of cows. A warning sign
is not a legal requirement although it is often an advisable precaution against liability claims if an
incident occurs.

Conversely, the dog-owning public must take care that their pets do not worry livestock.  The farmer is
allowed to protect stock by seizing or shooting a dog that is attacking them.
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The legal regulations which govern livestock farming are becoming increasingly complex under the
influence of the EEC.  New entrants to the industry should contact their Local Animal Health Officer
(County Council) and the nearest Agriculture Department office to ensure they comply with existing
requirements and are advised of any new ones as they are introduced. The NFU have produced a series
of leaflets providing outline guidance on various legal aspects of farming and land use and members
have access to a free legal help-line.

Grazing licences and agreements

This has been the preferred option for leasing out most conservation grasslands, requiring minimum
input of resources and usually achieving management objectives quite satisfactorily. The key to success
is in finding a good grazier.  This is usually a local farmer with sufficient numbers of suitable stock,
enough flexibility in his farming system to be able to adjust stocking rates appropriately, and who is
prepared to cooperate to help achieve conservation objectives. Finding good graziers is not always easy
or straightforward.  It must be borne in mind that their objectives will be different to those of the site
manager and they will not necessarily understand the conditions imposed on them.  It is important to
try to establish good communications, starting with the licence or agreement.  Many of the potential
pitfalls can be avoided by a carefully drafted agreement which sets out clearly and comprehensively the
terms under which the grazier can utilise the site. 

It is important to get written agreement with respect to the following animal welfare considerations:

“ Make sure it is clear that the responsibility for the health and welfare of grazing stock lies with
the grazier and not the landowner/site manager.

“ A named person who is adequately trained and easily contactable should be responsible for the
stock and this should be clearly stated in the agreement.

“ There needs to be written confirmation that the grazier is aware of any public access to the site,
eg gates/footpaths.

“ Refer the grazier to the relevant MAFF Animal Welfare Codes. It should be stated in the
agreement that they must possess a copy, be familiar with its provisions and adhere to them.

The period of occupation has until recently been an important legal point, since agreements  which
involve any renting of land for farming have been subject to the laws governing agricultural tenancies.
These stated that anyone who occupied farm land for a period of 365 days or more could apply to MAFF
to have their agreement converted to a full agricultural tenancy. The site manager should still ensure that
the licensee removes all stock and equipment promptly at the end of the occupancy, if still letting on an
annual licence.

Although annual grazing licences continue to be legally valid  they have been largely superceded by
Farm Business Tenancy agreements, established under the Agricultural Tenancies Act 1995. These allow
for complete flexibility of terms and conditions so long as both parties are in agreement.

When the services of a good grazier are secured, it may be worth thinking about a longer-term
arrangement for managing the site which will allow both parties to plan ahead. The period of letting can
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be extended without creating risk of full (ie lifetime) tenancy. Professional advice from a land agent or
surveyor would be required. The question of rent paid is also important. Conservation grasslands seldom
attract high rents because of the restrictions imposed on how they are used; in many cases the income
that licences generate is of secondary importance to meeting the management need. Where land is
difficult to let commercially, it may be possible to find a grazier only if it is rent-free. 

Where no rent is paid the arrangement falls outside agricultural tenancy legislation. However, it may still
be important to have a written agreement to refer to in the event of misunderstandings and disputes.
Some agreements stipulate a token peppercorn rent (eg £1) or an optional rent (if requested) as a means
of validating their agricultural character.

Where rents are very low there is some danger that licences will be bought as cheap insurance against
a poor growing season. Then, if the farmer in question finds that he has sufficient grazing and hay from
his own land, they could simply do nothing with the licensed land. It is not possible to compel a grazier
to put stock on - they have bought the right to graze do so and are perfectly free to choose not to exercise
that right if they wish.  Such problems may be resolved by negotiation on the part of the site manager
but, when it becomes clear that the grazier is not going to use the licence, there needs to be a let-out
clause for the licensor.  Usually, this is achieved by refunding some or all of the fee, terminating the
licence and attempting to find another grazier.

Usually graziers are found by chance - the more contacts that can be made with local farmers the more
probable it will be that one will be found.  Sometimes advertising can be a useful method; local
newspapers or notice-boards in livestock markets, farm suppliers and feed merchants. It may be possible
to secure interest from organic livestock farmers for land that does not require the use of artificial
chemicals because they can benefit from payments under the Organic Aid Scheme if they can guarantee
their occupancy for at least five years

The legal considerations of grazing on commons

The legal issues surrounding grazing rights on commons are complex and can be a further obstacle to
management. DETR (1998) provides useful advice and information on practical solutions to management
issues on common land. 

Many commons are unmanaged because no individual or organisation assumes responsibility for
management. This is true particularly when there is no registered owner or rights, as set out in the
Commons Registration Act 1965.

There are complicated procedures for application to the Secretary of State for the Environment for
permission to fence even temporary enclosures on commons, plus opposition to fencing from the public
and organisations such as the Open Spaces Society.
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6 Mowing and cutting

6.1 Introduction

This chapter considers mowing and cutting as a method of managing grasslands.  The emphasis is on
the management of grassland for hay (hay meadows) but mention is made of mowing as an alternative
to grazing where use of livestock is not a practicable option.

Semi-natural hay meadows are now some of the scarcest grassland types remaining in Great Britain and
probably occupy less than 15,000 ha in total.  Maintenance of their nature conservation value is
dependent on a continuation of hay cutting and grazing together with periodic dressings of well-rotted
farmyard manure and occasional applications of lime.  As with other semi-natural  grasslands, hay
meadows have undergone a substantial decline over the last 50 years (see Chapter 2) with agricultural
intensification being the principal cause of losses and degradation. This has involved ploughing,
drainage and reseeding with high yielding rye-grass and improvement by use of inorganic fertilisers and
herbicides. The effects of agricultural intensification on lowland semi-natural grasslands including
meadows are documented in more detail in Fuller 1987, Green 1990, Hopkins & Hopkins 1994,
Mountford, et al 1993, Mountford et al 1994, Smith 1994.

Many hay meadows remain within farm businesses and are managed by farmers and landowners  for
winter forage (hay) and spring/autumn livestock grazing. Sections 6.3-6.7 consider  the production of
conserved forage (hay and silage) from an agricultural perspective. This is then followed by management
guidelines for achieving nature conservation objectives on grasslands managed by mowing and cutting.
As the management of grassland for winter feed normally involves the application of various fertilisers
and lime, the reader should ensure familiarity with Chapter 8, especially sections 8.1-8.5.

6.2 An introduction to the agricultural perspective

Livestock farming systems require conserved forage in order to compensate for a lack of grass growth
in winter.  Consequently, livestock are fed conserved1  grass produced during the growing season in the
form of hay or silage.  Stock are frequently housed over winter and fed conserved forage as a means of
avoiding poaching on wet ground.  Horses are also fed conserved grass (principally hay) and may
represent an important market for the sale of hay in some areas.

The main agricultural objective in conserving1 grass is to make a product which closely resembles the
original herbage in feeding value, has suffered minimal nutrient losses and is palatable to the animal.
 It is felt important that conservation managers and advisers should have a basic understanding of the
agricultural objectives in hay and silage production as many grasslands of nature conservation value are
managed by farmers for a forage crop.
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6.3 Hay and silage

6.3.1 Silage

Silage-making preserves green forage crops, including grass, under acid conditions in a
succulent state.  When grass is ensiled it respires until all the oxygen is exhausted.  During this
time carbohydrates are oxidized to carbon dioxide and heat is released.  Further oxygen supply
would lead to more oxidation and decomposition.  In silage-making the crop is kept in an
airtight environment in clamps  or in big bales, where the crop is shrink-wrapped in polythene
sheeting or enclosed in bags.

In this anaerobic environment, bacteria control the fermentation process.  The desirable bacteria
are those that can convert soluble carbohydrate into lactic acid.  They include Lactobacillus and
Streptococcus species.  Their activity is encouraged by mechanically chopping the grass, rapid
compaction and the exclusion of air.  Lactic acid production within the ensiled grass leads to acid
conditions which inhibit further bacterial activity and further decomposition is prevented.  If the
pH does not fall quickly and respiration does not cease, other undesirable bacteria may flourish,
leading to a spoiling of the crop and a reduction in its feed value.  The pH at which this
“pickling” occurs depends on the moisture content of the grass; the wetter the grass the lower
the pH needed and the greater the quantity of lactic acid that has to be produced.  Good quality
silage is light brown in colour, has a characteristic sharp smell and is very stable, provided it is
kept in an oxygen-free environment.

For the best fermentation the crop should have a high soluble carbohydrate content to provide
a fermentation substrate and a low moisture content to reduce the volume requiring
acidification.  The carbohydrate content of grass generally increases during the growing season
until just after the grass flower heads emerge, after which it declines.  Thus the content is higher
in the May to June period than later in the year (see section 6.5).  The best grass crops can be
produced when the carbohydrate content is high and when the crop can be wilted quickly.

Grass should normally be wilted from its normal moisture content of about 80 per cent down to
between 70-75 per cent.  Wilting is essential for all types of silage making because of the need
to minimise production of effluent.  With reduced moisture content, little or no silage effluent
will be produced.  This is important as effluent is highly polluting and results in nutrient losses
from the crop.  MAFF (1991) provides guidance on good practice to minimise water pollution
caused by silage effluent.  Wilting can be achieved in situ in the field.  Additives are sometimes
used to reinforce the natural fermentation process.  There are a large number of additives, now
mainly bacterial inoculants; where a forage harvester is used they are fed directly into the cutting
mechanism.  These additives contribute to rapid reduction in pH and encourage the
development of a lactic acid fermentation.

The nutritive value of silage depends on the quality of the grass used and the efficiency of the
preservation process, particularly with regard to the prevention of nutrient losses.  This is why
silage fields are usually intensively managed to promote maximum productivity of highest
quality forage normally for use in intensive livestock systems. 
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6.3.2 Hay

In 1970, c10 per cent of all preserved forage was silage but by 1985 this had risen to 70 per cent with the
most marked shift from hay occurring on dairy farms (Raymond et al 1986).
 
Although haymaking has declined over the last 20 years as more farms have moved into silage
production, it nonetheless remains a widely used method of grass conservation in the UK and is of
particular significance in the management of semi-natural grasslands of nature conservation importance
(see sections 6.7-6.10 and 6.12).

The objective in making hay is to reduce the moisture content from fresh grass at 80 per cent to about 20-
25 per cent.  In this condition, fungal and bacterial growth is prevented and the product can be stored
and used as a winter feed.

Weather at the time hay is being made is of paramount importance.  Under dry conditions with low
humidity, haymaking presents few problems.  However, in the UK the number and length of periods
without rain is restricted, particularly in the north and west.  This can cause problems for haymaking as
at least three days are normally required to reduce the moisture content from the cut herbage.  Field
drying rate is maximised if the cutting machine leaves the largest possible leaf area exposed to the sun
and wind.  This may be achieved by conditioning flails/brushes which bruise the crop and speed the
drying process.

There are a number of ways in which drying of the swath (a band of grass or other crop cut by a mower
and lying on the ground surface) can be assisted following cutting.  Turning is widely used to invert the
swath, increase aeration and transfer the hay to relatively dry ground.  This is often undertaken in
conjunction with other methods of hay conditioning, including tedding, which is the spreading, fluffing
up or scattering of hay.  Tedding assists in allowing air circulation and helps to speed drying.  Frequent
tedding is more effective than a single operation for dense grass crops but it increases production costs
and results in greater losses of leaf material and hence nutrients.  Tedding is normally undertaken
mechanically, using a tractor mounted tedder which uses spring steel tines to lift and move the crop.

Another hay conditioning technique that is sometimes used in the early stages of the drying process is
bruising or laceration.  The stems of herbage dry more slowly than the leaves.  Bruising the grass stems
increases the drying rate.  This can be achieved by the use of a flail mower, crimper, roller-crusher or
combined mower-conditioner, the latter of which combines cutting with conditioning equipment in a
composite unit.

6.3.3 Haylage

Haylage is a grass crop cut and harvested by a forage harvester for ensilement in a silo tower and has
a dry matter content between 45-55 per cent (ie it has been wilted to achieve a moisture content between
45 per cent and 55 per cent).  This term is also used for a would-be haycrop which is eventually made
into big-bale silage due to adverse weather conditions.
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6.4 Cutting methods

A high proportion of preserved forage is now cut with drum, disc or horizontal rotary mowers mounted
on a tractor.  Reciprocating-blade or cutter bar or finger bar mowers, which were formerly more widely
used had a lower power requirement and were cheap.  However, they were difficult to maintain in good
working order.  These types of mowers are now virtually obsolete on lowland farms in the UK (but see
section 6.10).  All these types of mowers are driven by the tractor PTO2 and are usually mounted on the
three point linkage at the rear of the tractor, although larger ones are now too heavy and are towed
behind on their own wheels.

Drum mowers have small replaceable flat, free-swinging blades mounted at the base of two large vertical
drums.  The drums are driven to counter-rotate and allow the blade to swing out by centrifugal force.
As the machine moves forward, the grass is cut by impact and pulled through between the drums to
form a swath for drying.  Maintenance is minimal and their efficient operation with fast forward speeds
has made them popular.

Disc mowers are similar to drum mowers, except that the drums are replaced by a number (usually six)
of low mounted discs each with two replaceable blades.  The discs are rotated at high speed, allowing
the blades to swing out by centrifugal force to cut the grass by impact.  The crop passes over the row of
discs to form a swath.

6.5 Timing of cutting

6.5.1 Silage

Grasslands managed for silage will normally consist of high yielding varieties of perennial rye-grass
Lolium perenne and will receive moderate to heavy dressings of nitrogen, phosphorus and potassium
fertilisers (see Chapter 8, section 8.2).

When making silage, farmers aim to achieve the best possible compromise between crop yield (dry
matter production) and crop quality (digestibility).  

Yield increases as the growing season progresses, while digestibility of the grass crop falls.  When crops
are cut at intervals of more than six weeks, dry matter yield is optimised but digestibility is reduced as
the cutting interval increases.  Generally speaking, an early first cut (from late April/to mid-May
depending on regional differences in climate) followed by cutting intervals of c six weeks will produce
silage of high digestibility and without a marked reduction in the herbage yield.  The number of cuts in
any particular year will depend on factors such as soil fertility, the prevailing weather conditions and
the type of farming system although in practice most farms adhere to the same silaging regime every year
unless the farm system changes.  More than three cuts per season is rare.  When the crop is to be partially
or wholly dried in the field, a cutting height of about 5cm will assist the drying or wilting process,
allowing freer circulation of air through the swath.  Lower cutting heights do not produce increases in
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yield and can retard sward recovery, can result in soil contamination of silage and will produce bare soil
which could encourage the invasion of agriculturally undesirable plant species.

High crop yields are normally required to justify the machinery, labour and fuel costs associated with
silage making.  Successive crops can only be obtained at viable levels of yield with the use of artificial
fertilisers.

6.5.2 Hay

Most hay is made from improved grassland swards in lowland areas of the UK in June or early July.  This
is because the yield/digestibility relationship (see sub-section 6.5.1) is equally applicable to improved
grassland managed for hay.  Digestibility falls once the grass seed heads have formed, with a
consequence that mature hay has usually lower feed value and reduced intake characteristics.  However,
moisture content continues to fall with increasing crop maturation which is an advantage in the making
of hay and the need for dry, sunny conditions is another factor which clearly influences the timing of
cutting.  As for silage, it is a matter of attempting to take these factors into account and attempting to
maximise crop yield and crop digestibility.  

Cutting dates for hay made from semi-natural swards without the use of artificial fertilisers are likely
to be later in order to ensure reasonable crop yields and to maintain their nature conservation value.
Little is known about the seasonal changes in digestibility of the “grass” crop taken from semi-natural
grassland swards, although the limited data available suggests a decline in digestibility as the season
progresses (Tallowin 1997).

6.6 Baling and harvesting: silage and hay

6.6.1 Silage

Grass for silage is now normally cut first with a mower (see section 6.4) to allow wilting and is then
collected chopped and loaded by chute onto a towed or adjacent high-sided trailer.  Most silage crops
are tedded/windrowed at least once prior to collection.

There are three main types of forage harvester all of which are PTO driven.  The flail, double chop; which
combines flail cutting with a flywheel chopping mechanism and a blower, and the precision chop
harvester.  All harvesters chop the grass to some extent.  A self-loading forage wagon can collect and
transport a crop in a one-person operation.

Cutting and immediate collection of the crop for silage is seldom undertaken as the lack of wilting will
increase the amount of silage effluent produced which is highly polluting.

Where the grass crop is allowed to wilt in the field, the crop is either collected and chopped by a forage
harvester and placed in a clamp, or is baled with a big-baler.  A baler is a machine that picks up the grass
crop, compresses it and ties it into bales.  Bales may be square, rectangular or round depending on the
type of baler used.  Roll-bales 1.2m x 1.2m diameter weighing 300-500kg are the most common type
today.  Big-bales are stored in sealed plastic bags or in stretch film (big-bale silage).  The loss of nutrients
is usually higher in big-bale silage than in conventional silage-making systems because there is less
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compaction than in a clamp or tower and secondly there is a greater surface area.  This results in greater
aerobic fermentation compared to the equivalent volume of material in the clamp or silo.  However,
unlike for clamp or silo silage there are no special storage requirements, although care must be taken to
protect the bales from rodents and birds.  They may eat holes in the bags causing spoilage by the
admission of air.

6.6.2 Hay

In haymaking, the hay is baled into either a standard rectangular bale (36 x 46 x 90cm weighing 15-40kg)
originally designed to be convenient for man-handling or into big-bales weighing from 150kg to 1 tonne
and which may be rectangular or cylindrical.  The latter are handled by machine and are increasingly
becoming the norm in many areas.

Small-bale handling is now mostly mechanised and involves collector sledges pulled behind a baler,
which collect and stack bales which are then periodically released to form groups.  Groups of bales are
then picked up by specialised lifting attachments to the front loader arms of a tractor or other handling
machines and may be built up into larger stacks or loaded directly onto trailers for delivery to the storage
area.  The small bales have a greater labour requirement than big-bales as they still require stacking by
hand in a barn.

6.7 Hay v silage

Both methods of preserving forage have their advantages and disadvantages.  These are summarised
below.

6.7.1 Weather

Hay-making is very reliant on weather and a minimum three-day period of dry, sunny conditions with
some wind is normally required.  Cold,wet weather can prevent or delay haymaking or can result in
spoilt hay.  Silage making is less susceptible to poor weather conditions, although wet weather leads to
increased effluent production.

6.7.2 Feed value

Generally, the feed value of silage is higher than that of field dried hay due to earlier cutting, which is
in part related to the application of fertiliser and is more suitable for intensive livestock rearing
enterprises, especially dairying.  Due in part to fertiliser application, silage can be cut earlier than hay.
Because it is cut earlier in the leafy stage when the sap is rising and before the flower head has set seed
the carbohydrate levels and palatability are high.  Higher lignin and cellulose levels in the older crop
mean reduced palatability and lower consumption.  Despite this, hay made in June or July can still be
a good feed for sustaining growth.
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6.7.3 Yields

High grass yields can be achieved for silage making by using high rates of nitrogen application (typically
300kg per hectare per year).  Very heavily fertilised grass fields produce heavy crops which are difficult
to make into hay because it is difficult to get a very leafy, very soft crop dry enough.

6.7.4 Costs

The costs of producing silage and hay are not dissimilar but higher initial investment in facilities is
required for silage making.  Such facilities include the silage making equipment, storage and feeding
facilities and effluent handling.

6.7.5 Technical considerations

Silage making requires greater technical expertise than haymaking in order to achieve a controlled
fermentation and a high quality end product.  Farming systems are designed around the type of forage
being conserved.  Weather, machinery costs and labour are important considerations.  The choice of hay
or silage is made by the farmer, through experience of weather and available labour.  Farmers like using
hay as a feedstuff as it is easier to handle and the dung produced by the animals is firm.  With silage
there is a high moisture content going into the animal so that a lot of urine and soft dung are excreted
(slurry), producing general pollution problems.  Making and feeding hay in small bales in general
requires a greater farm labour input than silage making/feeding.

6.8 Nature conservation management: general principles

The preceding sections have considered the management of grassland where the maximisation of
agricultural production is the primary objective.  Where high production is the primary aim there are
naturally strong pressures on landowners and farmers to establish grass swards which consist of high
yielding grasses (for example varieties of perennial rye-grass) which respond well to applications of
inorganic fertiliser, especially nitrogen (see Chapter 8).  Production of high quality grass for forage
(usually silage) with high digestibility for livestock normally involves early cutting prior to flowering
and subsequent cutting intervals of six weeks.

Existing semi-natural unimproved grassland can also be made more productive and of better agricultural
quality by the use of inorganic fertilisers and organic slurry (see Chapter 8).

It is clear that the above objectives and associated management conflicts with the objective of maintaining
the nature conservation interest of lowland semi-natural grassland.  These grasslands require soils of
relatively low fertility and low intensity or extensive management to maintain their nature conservation
value.  Management of meadows for nature conservation normally involves a single late cut for hay in
July, no use of inorganic fertiliser but occasional applications of farmyard manure and annual aftermath
grazing (see Annex 1 for definition) with sheep or cattle.

A range of lowland semi-natural grasslands are managed for hay production (see Chapter 2) and this is
usually combined with livestock grazing at various times during the season.  Hay cutting is often the
traditional management practice on lowland neutral grasslands on level terrain and where a reasonable
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crop yield can be achieved.  Haymaking is particularly a feature of meadow foxtail Alopecurus pratensis -
great burnet Sanguisorba officinalis river valley flood meadows (NVC community MG4); the common
knapweed Centaurea nigra - crested dog's tail Cynosurus cristatus old meadow communities (MG5) and
sweet vernal grass Anthoxanthum odoratum - wood crane’s bill Geranium sylvaticum northern meadows
(NVC community MG3).  Other unimproved neutral grasslands and fen meadow communities are
occasionally mown for hay including MG8, MG13, and M22, M23, M24, M25, M26 and M27 (see Table
2.2, Chapter 2).  Productivity and herbage quality of hay from unfertilised semi-natural neutral
grasslands and fen meadows are lower than from improved swards (Tallowin 1997).  Where still
integrated with farming systems, meadows are now mostly associated with extensive livestock rearing
enterprises.

It has been suggested, however, that hay from herb-rich meadows may contain a greater variety of
essential minerals for animal production than hay from improved or semi-improved swards.  It is still
not really known if some herb species in grassland do have a positively beneficial effect on livestock
(Foster 1988).  Further research on this subject could be instructive.  

Management of calcareous and acidic grasslands for hay is rare in Britain due largely to the nature of the
terrain and the inherent low levels of fertility, and hence potential dry matter yield.  On nature reserves
cutting is sometimes undertaken purely for nature conservation purposes, particularly where grazing
is impractical.  Cut material is generally removed to avoid nutrient enrichment of the sward (see sub-
section 6.10.1).

Mowing (whether for hay production or otherwise) differs from grazing and Table 6.1 summarises the
differences.

Like grazing, regular mowing prevents the dominance of robust competitive grasses, herbs and the
establishment of shrubs and trees, maintaining a grassland community in perpetuity.

6.9 Nature conservation management objectives

The management objectives for lowland semi-natural grasslands are as follows:

a. To maintain the nature conservation interest of grassland communities valued for nature
conservation with their component species of flora and fauna.

b. To limit the establishment of undesirable robust competitive grasses and herbs.

c. To prevent the establishment of shrubs and trees.



Management guidelines: achieving objectives

March 19996:9

Table 6.1.  A provisional comparison between cutting and grazing

Attribute Cutting Grazing

Removal of bulk and biomass Yes Yes

Maintenance of low nutrient status
of the soil

Yes, if all cuttings are removed Yes, but there will be some nutrient
return through dunging/urination

Creation of open ground and gaps
to provide regeneration niches,
habitat for invertebrates etc.  (Gaps
are necessary to recruit new
individuals into the sward and to
maintain/enhance species richness)

No Yes, if by hoof action of cattle,
ponies and sheep

Selection and removal of particular
species (see also below)

No selection takes place Yes, selection takes place with
important effects: selective control
of palatable species, favouring of
unpalatable species and favouring
of low-growing, less accessible
species

Creation of patchiness in vegetation No Yes, unless stocking is very heavy.
This results from the selectivity
outlined above

Selection of flower and seed heads No, all may be removed, or allowed
to remain, depending on the timing
of cutting

Yes, selectivity depends on type of
stock and timing of grazing

Gradual patchy removal of the
biomass over time

No,  sudden and uniform Yes

Creation of structurally varied
sward (patchy, tussocks, lawns,
bare areas, etc)

No Yes, unless stocking is very heavy
and continuous

Creation of dense and mattressy
sward

Can occur with regular close
cutting

Can occur with heavy and
continuous grazing, particularly by
sheep

6.10 Management guidelines: achieving objectives

6.10.1 Cutting/mowing methods

In situations where grasslands are being managed for a hay crop and where there is a history of mowing
management, mowing is now normally undertaken mechanically by drum or disc mowers driven by the
tractor PTO (see sections 6.3 and 6.5).  All of this equipment is normally suitable for the management of
semi-natural grasslands.  However, the following are important considerations:

“ Avoid very low cutting heights as there is a likelihood of excessive “scalping” resulting in the
creation of bare patches in the sward.  These provide favourable areas for the invasion of
undesirable species, including creeping thistle Cirsium arvense (see Chapter 7).  Conversely, some
small-scale disturbance may be necessary for seed germination and may be beneficial for
invertebrates.
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“ Consider using a centre-out mowing method where grasslands support important breeding bird
species such as corncrake Crex crex.  This allows adult birds and their broods of chicks to escape
(see also sub-section 6.11.3).  Use of this mowing technique is particularly helpful where it has
not proved possible to delay cutting.  Similarly, in appropriate circumstances, it is advisable to
check sites for the presence of roe deer fawns prior to cutting.

“ Discourage machinery access to grassland when ground conditions are damp, otherwise rutting
will result which will damage the sward and create areas which could be invaded by undesirable
species.  In practice it is unlikely that haymaking would be attempted in these circumstances.

“ Ensure hay bales are removed from the field within three-four weeks to avoid sward damage.
Smaller bales coupled with older, lighter machinery are also preferable in this respect.

“ Where a grass crop is cut but there is no intention to use it for winter feed, due to spoiling caused
by adverse weather or infestation with, for example, a poisonous species, the crop should ideally
be removed from the site.  If this does not happen, changes in the botanical composition of the
grassland may ensue, although the reasons for this may not be necessarily due to the return of
nutrients to the system.  Parr & Way (1988) suggested that the maintenance of higher species-
richness in neutral grassland on roadside verges where cuttings were removed was more likely
to be the result of the creation of small areas of bare ground by the action of raking.  These
provided sites for the establishment of broad-leaved herbs.  They also considered that
smothering by unremoved cuttings will depress species-richness.

Schaffer et al (1998) studied roadside verge grasslands in the Netherlands.  They concluded that
cuttings should be removed within 1 or 2 weeks when the objective is to impoverish the soil.

“ Failing to cut, bale and remove a hay crop for one year is unlikely to have any long-term
consequences for the maintenance of botanical richness.  However, it may hinder management
the following year due to the presence of senescent plant material (“thatch”) which may make
cutting difficult and could lead to sward damage and the creation of excessive bare ground.
Should mowing and harvesting for hay not be possible then there are three possible alternatives:

a. Grazing with sheep and/or cattle followed by topping with a flail mower or chain
harrowing in the autumn.

b. Double chop forage harvest and blow the finely chopped crop back onto the site.

c. Forage harvest and remove the crop for disposal.

Current thinking suggests that the first and last options are preferable.

“ On ridge and furrow fields, modern cutters do not perform very well as they tend to "scalp" the
ridges and "undercut" the furrows.  In these situations, finger bar cutters (see section 6.3) are
better.  Side mounted cutters are best used at right angles to the ridge crests whereas back-
mounted cutters are better running along the line of the ridges and furrows.
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“ On small, isolated or steeply sloping sites which may be unsuitable for access by conventional
tractor-operated machinery the crop can be cut with a pedestrian-operated cutter and baled with
a “walk-behind” mini-baler.  The latter produces mini round bales weighing 15-25kg (see Bacon,
et al (1997).

6.11 Timing of mowing/cutting

Where grassland is being managed for a hay crop, it is important to retain an element of flexibility in
prescribing dates for cutting where possible, as haymaking is very weather dependent (see sub-section
6.3.2).

Timing of cutting from an agricultural point of view is also influenced by yield and quality
considerations and these are likely to vary geographically according to factors such as soil type, location
including altitude, aspect and local climate.  For example, in the Pennine Dales (200-300m), hay is
normally cut mid-to late July, whereas in lowland central England hay is normally cut in mid-June to
early July.  Shutting-up date will also influence the timing of cutting.

6.11.1 Haymaking v silage/haylage

Making silage occasionally at hay-time from herbage from fields normally managed in a traditional
manner for hay (haylage) is unlikely to change plant species composition provided the haymaking
process is mimicked by ensuring that the swath is well tedded prior to baling to allow seeds to be shed.
Incorporation of the latter practice emanates from concerns that silage making is normally a quicker
operation and may reduce the quantity of seed that is returned to the soil, which in turn may result in
population decrease for species reliant on regeneration from seed (Smith, Pullan & Shiel 1996).

From a nature conservation viewpoint, there are two main considerations relating to the cutting of
meadows with a long history of such management; namely the effects on the botanical interest and,
where applicable, on the breeding bird community.  

6.11.2 Botanical interest

Hay cutting dates, nature conservation objectives apart, are principally dictated by the growth stage of
the grass crop (which in turn is influenced by climate, altitude, aspect, timing duration and intensity of
spring/autumn grazing, timing and amount of any nutrient additions) the prevailing summer weather
conditions and, on farms with a number of meadows, the sequence of cutting.

Maintenance of the botanical richness of semi-natural meadows is best achieved by mimicking the
historical management which was responsible for creating and maintaining them in the first place.  In
most years the hay should be cut at a suitable stage in terms of its biomass and quality .  But this should
not take place before breeding birds have hatched or populations of characteristic annual, biennial or
short-lived perennial species which depend on seed production have set seed (for example yellow rattle
Rhinanthus minor).  Sustained early hay cutting is known to reduce species richness in meadows (Smith
1994).  The dates will vary according to location and the nature of the wildlife interest but in practice will
range from late June to late July in most years.  Where there is reliable historical data on the sequence and
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timing of cutting of fields such as in some areas of the Pennine Dales then this could be used as a guide
(Smith & Jones 1991).

Examination of data on the phenology of  species characteristic of neutral meadows from the botanical
literature (Grime, et al 1988 and the various Biological Flora accounts in the Journal of Ecology), suggests
that even with the above traditional cutting times, a number of vascular plant species will still be cut
before they have set seed (Figure 6.1).  Most of these species are perennials and in the absence of long-
term life-history data it is unclear what the impact of repeated cutting before seed maturation might be
over a long period.  Maintenance of populations of these species may only require intermittent seed
production, particularly if vegetative regeneration is an important means of reproduction.

However, there is some evidence that selection in response to hay meadow management over a long
period has led to populations of plant species in meadows having earlier flowering and seed maturation
dates than their counterparts in other habitats (Lack 1982).  In addition, some species such as devil’s-bit
scabious Succisa pratensis may flower and set seed after the hay is  cut, provided the flowering shoots are
not removed during aftermath grazing.  In some cases uncut field margins will be a source of seeds.  In
the absence of data, the best strategy is to ensure an occasional late cut in August or September.
Occasional late hay cuts would have occurred in the past in years with cold, wet weather in spring and
summer.

The following represents current advice: 
 
“ Maintain a flexible approach to hay cutting dates on semi-natural meadows (cut when the crop

is at the right growth stage and when weather is suitable) but ensure cutting does not take place
before breeding birds have hatched or populations of “desirable” plant species  which depend
on seed production for regeneration have set seed (eg yellow rattle Rhinanthus minor). The dates
will vary according to the locality but will range from late June to late July.

“ Ensure an occasional late hay cut (late August/September) (e.g. 1 year in 5), where practical,
especially on sites which support late-flowering species.

6.11.3 Ornithological considerations

Lowland flood meadows

These hay meadow communities can support important concentrations of breeding waders and wildfowl
(see Chapter 2).  Further detail on this subject is given in Chapter 13, section 13.1 and Treweek et al (1997).
Where sites support breeding species of waders and wildfowl:

“ Cutting should not be undertaken until the majority of  chicks have hatched.  This will vary
according to the season and whether second broods are reared. Cutting on or after 1 July in the
lowlands is normally acceptable. If an earlier cut is proposed, the situation should be checked
on the ground.
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April May June July August September October November

Anemone nemorosa

Alopecurus pratensis

Conopodium majus

Ranunculus acris

Rhinanthus minor*

Geranium sylvaticum

Briza media

Primula veris

Leontodon autumnalis

Stachys officinalis

Sanguisorba officinalis

Lathyrus pratensis

Filipendula ulmaria

Agrostis capillaris

Succisa pratensis

Galium verum

* Annual

  NB: rest of species are perennial.

Hay cutting period

Figure 6.1  Generalised seed maturation phenology of selected plant species of hay meadows
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Northern hay meadows (NVC community MG3)

These are sometimes used by breeding yellow wagtails Motacilla flava.  Occasionally nesting waders such
as redshank Tringa totanus and curlew Numenius arquata may select nest sites vulnerable to hay cutting
operations.  Cutting should not be undertaken until chicks have hatched.  Hay cutting on or after 15 July
is normally appropriate.

Corncrake Crex crex

 Changes in agricultural practice, particularly earlier cutting dates, associated with change from hay to
silage, have contributed to the decline of the corncrake.  Nearly all the corncrakes occurring in the UK
breed in the Hebridean islands where they use hay meadows and other tall vegetation communities (such
as iris/reed -beds) the latter earlier in the season.  However, it is conceivable that corncrakes could
attempt to breed in suitable habitats elsewhere in Britain from time to time. 

In relation to fields managed for hay or silage, the following recommendations for assisting corncrake
survival are based on advice provided by RSPB (see Andrews & Rebane 1994 for a summary).

“ Delay hay cutting until after 31 July if corncrakes are present.

“ Do not mow entire fields in a spiral from the outer edge inwards - this drives chicks towards a
central “island” where they may be killed by the mower.

“ Consider alternative mowing regimes, for example, cut the field in strips from side to side or
from the middle outwards after having first cut a strip at the top and bottom of the field. (See
Figure 6.2).

Of the recommended mowing methods illustrated in Figure 6.2, 1a is not appropriate for offset mowers
as the tractor wheels overrun the grass crop on the downward pass and 1b is very inefficient in terms of
time and fuel (Bill Grayson, pers. comm.)  In method 3, it is not necessary to leave the middle uncut.
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Figure 6.2 Mowing methods for fields supporting corncrakes

Reproduced from Andrews & Rebane (1994) p. 181 with permission of the Royal Society for the Protection of Birds.
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6.11.4 Invertebrate considerations

Grasslands which have a long history of management as hay meadow are generally not  considered to
be of great importance for invertebrates.  Typically, meadows may support large numbers of
invertebrates but these comprise relatively few common species (Kirby 1992). The species present will
be those whose life cycles fit with the existing long-established management regime.  They often include
species associated with other habitats which use meadows as a source of nectar and/or prey. 

Although the invertebrate faunas of meadows could probably be diversified by a change in management
in whole or in part, this is not recommended as this may prejudice the conservation of the botanical
community which is normally the priority objective for semi-natural meadows. 

6.12 Cutting as a substitute for grazing on pastures

6.12.1 Introduction

In situations where grazing, while being the preferred option, is not a practical proposition, the use of
mowing can be considered as an alternative.

Most research into using cutting as an alternative management technique to grazing has focused on
calcareous grassland (Wells 1971; Wells & Cox 1993) as this is often marginal land in a farming context.

At Knocking Hoe NNR in Bedfordshire, Wells & Cox (1993) demonstrated that cutting more than once
a year maximised the species diversity of chalk grassland.  In contrast, a single cut, while maintaining
species-richness, produced a coarser sward where upright brome Bromopsis erectus was abundant and
calcareous grassland herbs were at reduced frequencies.

It is stressed that the above study concentrated on the botanical interest of chalk grassland.  Mowing does
not create the same mosaic of habitat conditions as grazing and the maintenance of greater structural
diversity in grassland may be necessary for conserving particular assemblages  or rare species of
invertebrate (Kirby 1992).  Table 1 summarises the differences between cutting and grazing.

6.12.2 Achieving objectives

Where it is not feasible to use tractor mounted cutting equipment (see sections 6.3 and 6.5), as where
grassland areas are small and/or on steep slopes, pedestrian operated or petrol driven mowing machines
can be used, although this method is very labour intensive and may not be sustainable in the long-term.

Allen scythes or equivalents which have reciprocating blades producing a 0.6-2 m wide cut swathe can
be used on level or uneven terrain, but are not suitable for use on steep slopes. 

Petrol driven rotary mowers (eg Flymo), hand-held strimmers or power scythes can also be used on steep
slopes for small scale management operations.  Roworth (1998) provides details of a large pedestrian
mower for small-scale mowing management.  This equipment is apparently very easy to use.  Cuttings
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should be removed, although if this is not practical then they should be spread thinly across the sward.
A mini-baler is now also available (see sub-section 6.10.1).

The following points should be taken into account prior to undertaking mowing management as a
substitute for grazing:

“ What has been the past management of the site?

“ Where there has been no previous history of mowing, then the likely effects on the nature
conservation interest of a change from grazing to mowing needs to be evaluated.  This may be
particularly critical for invertebrates.

“ Will mowing achieve the management objectives for the site?

“ More than one cut in a year may be necessary to simulate the former grazing management where
this is no longer possible.

“ Timing of cutting should seek to avoid the bird breeding season (April-June) where this is a
relevant factor.

6.13 Grazing and meadow systems 

Hay meadows which remain integrated into a farm system are often used for livestock grazing.  The
timing of grazing and the stocking density will vary according to geographical location, type of farming
system and the hydrology.

In the upland valleys, hay meadows which form part of the “in bye” (see Annex 1) are grazed by sheep
or cattle at various times of the year.   One example of an upland sheep system is as follows.  In mid-
April through to May the ewes lamb on the meadows and following this the meadows are shut up for
hay and the sheep (ewes and lambs) return to the hill.  Hay is normally cut in mid-July.  During the late
summer and autumn, grass regrowth on the “in bye”, which is sometimes known as the “aftermath”,
may be used for the finishing3 of wether lambs (castrated males) or surplus ewe lambs.  In
mid-October/early November ewes for drafting4 are kept on the “in bye” for mating with a long wool
ram, or for sale.  In October/November the hill ewes will be brought on to the “in bye” to raise their level
of nutrition in readiness for mating (tupping).  In January they will return to the hill.  In April they will
be brought back onto the in-bye to lamb and complete the cycle.

In the lowlands, the timing of grazing of hay meadows will vary according to the factors mentioned
above but late summer/autumn or aftermath grazing is often practised following removal of the hay
crop.  Spring grazing of semi-natural meadows in the lowlands is not a common practice, as it reduces
harvestable yield and delays maturation of the crop.  It may also be undesirable on sites which support
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early-flowering plant species which need to set seed (eg Fritillaria meleagris) or on damp river valley
meadows which are vulnerable to poaching.  The exception to this is the valley grasslands of Northern
England (northern hay meadows NVC community MG3).

While grazing is dealt with in more detail in Chapter 5, the following points should be borne in mind in
relation to the grazing of meadows managed for hay:

“ Any proposed changes to a long-established traditional meadow management regime should
be carefully evaluated using available knowledge of species and community ecology.  If there
is any doubt, the precautionary approach of avoiding changes in long-established management
should be adopted where this is fulfilling nature conservation objectives.

Conversion from meadow to permanent pasture is likely to result in changes in plant species
composition (Baker 1937, Rodwell 1992).  Early flowering species which rely on seed production
for maintenance of populations will be reduced or eliminated by such change.  Examples of
vulnerable species include yellow rattle Rhinanthus minor, which occurs in a variety of neutral
meadow types, and snakeshead fritillary Fritillaria meleagris, which is largely confined to MG4
flood meadows.

“ If the nature conservation value of lowland semi-natural neutral grasslands managed for hay is
to be sustained, aftermath or spring grazing is necessary.  The cessation of aftermath grazing
results in changes in species composition and a decline in species richness.  (Kirkham et al 1996).
The reasons for such changes are unclear but it may be that the hooves of livestock produce gaps
providing sites for regeneration including seedling establishment.  In addition grazing probably
has an important role in controlling potentially competitive grasses, such as false-oat
Arrhenatherum elatius.

“ Cattle and sheep are both suitable for aftermath grazing.  Horses can be used in conjunction with
other livestock, or alone, but if the latter, care needs to be taken to ensure sites are not
overgrazed (see Chapter 5).

“ Feeding livestock with hay/concentrates can cause adverse changes to the botanical composition
of the grassland sward through nutrient enrichment, trampling and smothering.  The provision
of supplementary feed blocks is acceptable in late summer/autumn.  These should be carefully
sited to avoid poaching around the blocks of feeding livestock.  Feed blocks are most useful
during autumn/winter grazing because of their ability to supplement low quality forage and
provide essential minerals.

Historically, the practice of winter feeding of hay on meadows was not damaging and may even
have been a factor in maintaining the botanical value of unimproved semi-natural meadows by
the introduction of seeds.  However, compared to modern agricultural practice, historical
management involved feeding hay from unimproved botanically-rich grassland.  Hay was not
fed repeatedly in the same spot and was often spread in a new area every day.  Hoof action by
sheep and/or cattle would have provided germination sites.  This practice appears to have been
especially prevalent in meadows in upland dales in England.
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“ Avoid overgrazing or poaching which creates bare ground and provides sites for the invasion
of problem species such as creeping thistle Cirsium arvense, common ragwort Senecio jacobaea and
docks Rumex spp. (see Chapter 7).

“ The sward height at the end of the autumn/winter grazing period should be no higher than
3cms if the site supports wintering wildfowl or spring-nesting waders.  Where there is no bird
interest the height is less critical, although sward height of greater than 10 cm should probably
be avoided.

6.14 Wild flower seed harvesting 

With the increase in projects designed to re-create herb rich grasslands there has been an increasing
demand for native wild flower seed.  This has led to the exploitation of semi-natural hay meadows for
seed and the development of two types of machines to harvest it.  Suction harvesters, which are usually
tractor mounted, normally consist of a series of suction heads resting on wheels pulled over the grassland
sward.  The heads can be set at different heights and the seeds are picked up by suction and collected into
a large collecting vessel.  In order to maximise the variety of seed collected, it is normal for the process
to be repeated on a number of occasions during June, July and early August.

A brush harvester utilises a large brush to sweep seed out of the crop.  This machine was developed by
Emorsgate Seeds of Kings Lynn and normally operates on two harvests in the season.  This machine is
probably less damaging to invertebrate populations as it removes fewer individuals.

Following use of the seed harvester the crop may still be cut for hay.  Harvesting of seed could have an
impact on the populations of vascular plants and invertebrates.

6.14.1 Effects on the botanical composition

The points relating to the timing of cutting in section 6.10 are also relevant in this context.

The impact of seed harvesting on the botanical composition of the sward depends on the proportion of
seeds removed from the range of species, the timing of seed set of individual species and the extent to
which individual plant species rely on seed production as a regenerative strategy.  Harvesting machines
do not collect all seed but lighter ones are more efficiently collected by the suction harvester.

Initial advice (which may require modification in the light of further research) is as follows:

“ Where grasslands are characterised by populations of annual species, such as yellow rattle
Rhinanthus minor, which do not form persistent soil seed banks and which normally set seed
prior to hay cutting, it is advisable to either not harvest every year or only harvest a proportion
of the site or area in any one year.

“ Where there are no significant populations of annual species, it may still be advisable to avoid
harvesting every year or to harvest only a proportion of the site in any one year.  This then
allows early maturing perennial species to set and shed seed in some years.  English Nature has
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stipulated, for example, on one site that one fifth of the meadow may be harvested on a five year
rotation.

6.14.2 Effects on invertebrate populations

Large numbers of invertebrates occur in hay meadows, but often there are relatively few species and
those that do occur have life cycles which fit in with regular hay management (Kirby 1992).

Large numbers of invertebrates can be collected during wild flower seed harvesting (Waring 1990).  Some
species are likely to be more vulnerable than others to extinction or to reduction in their populations as
a result of seed harvesting and this will depend largely on the initial size of population present and the
nature of specific species life histories, including mobility.

“ It may be inadvisable to change grassland management from extensive grazing to hay and
aftermath grazing in order to harvest a seed crop.  Invertebrates associated with seed heads are
particularly vulnerable.

“ If a meadow is known to support rare or local invertebrate species which may be vulnerable to
seed harvesting (advice may be needed from an entomologist), it is advisable to prohibit its use
for this purpose.  If it is decided to go ahead, then the following measures may reduce the impact
of seed harvesting on invertebrates:

a. Cordon off areas if a species occurs on only part of a site.

b. Only harvest a proportion of the site in any one year.  For example, a site could be
harvested in strips with one strip in every five being harvested for seed.

c. Do not harvest every year.  This is based on the assumption that invertebrate
populations reduced by harvesting may recover if left for a year or two.

d. Populations of rare and vulnerable species should be regularly monitored.

e. Spreading seed onto sheets after collection allows a high proportion of invertebrates to
escape thus mitigating the impact of harvesting.

6.14.3 Effects on bird populations

On sites supporting breeding bird populations, no seed harvesting should take place prior to 1 July.
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6.15 Management of boundary features

6.15.1 Introduction

Many semi-natural grasslands have associated boundary features such as hedges, banks and ditches.
The management of these can sometimes have an impact on the flora and fauna of the adjacent grassland
and they may have their own intrinsic wildlife value.

6.15.2 Ditches

These are often associated with river flood-plain meadows and fen meadows and rush pastures.  The
maintenance and management of ditches is dealt with in Chapter 8, section 8.11.

6.15.3 Hedges/hedgerow trees

There are a number of publications which describe the nature conservation value of hedges and
hedgerow trees and their management (see for example Pollard et al 1974, Kirby 1992, Andrews & Rebane
1994, papers in Watt & Buckley eds 1994).  The retention and positive management of hedgerows
bordering semi-natural grassland is normally  a desirable goal.

However, hedgerow/hedgerow tree management, enhancement and planting proposals should be
evaluated with consideration of the following issues:

“ Shading and the deposition of leaf litter may lead to vegetation change in the vicinity of  a
hedgerow leading to the establishment of less species-rich coarse grassland communities. 

“ Breeding success of grassland birds can be reduced where trees and bushes harbour avian and
mammal predators.

“ Anecdotal evidence suggests that breeding waders favour sites which have uninterrupted
‘sitelines’ which may be obscured by hedges.

“ Tall hedges and trees can create difficulties for drying hay crops through shading and reducing
wind.
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6.16 Legal and financial considerations

6.16.1 Legal

Health and safety

The 1974 Health & Safety at Work Act is the main piece of legislation which aims to secure the health,
safety and welfare of people at work and as such applies to anyone (employers, employees, contractors
and volunteers) undertaking active conservation management or agricultural operations.  There are also
a number of Statutory Instruments which are specifically relevant to this section.  These mostly relate to
the use of machinery, especially tractors and their attachments.  Space does not permit a detailed
consideration of health and safety but further information should be available from employers or by
contacting the local Health & Safety Executive office, listed in the telephone directory.

SSSIs/ASSIs

Where land is notified as a Site of Special Scientific Interest (SSSI) or Area of Special Scientific Interest
(ASSI) under Section 28 of the 1981 Wildlife & Countryside Act or under Part VI of the Nature
Conservation and amenity Lands (Northern Ireland) Order 1985, it is necessary to consult with English
Nature/SNH/CCW/DOENI when intending to undertake mowing, cutting or other notifiable
operations, on grassland SSSI/ASSI.  Contact should normally be made with the local English
Nature/SNH/CCW/DOENI office.

Birds

The primary legislation affecting wild birds in Britain is the 1981 Wildlife & Countryside Act (Part 1).
All birds, their nests and eggs are protected by law and among other prohibitions it is an offence to (a)
kill, injure or take any wild bird, (b) take, damage or destroy the nest of any wild bird while it is in use
or being built, or (c) take or destroy the egg of any wild bird.  These prohibitions have most relevance
to this section, as harrowing and mowing management may lead to conflict with  (a)-(c) above.  However,
(a)-(c) above are not illegal if it can be shown that such an action was the incidental result of a lawful
operation and could not reasonably have been avoided.

Disturbance to wild birds during the breeding season is not illegal unless (a) a species is listed on
Schedule 1 of the 1981 Act or (b) the land lies within a Statutory Bird Sanctuary (notified under the
various Protection of Birds Acts) or an Area of Special Protection notified under Section 3 of the 1981 Act
or (c) the land lies within a nature reserve (eg National Nature Reserve, Local Nature Reserve) where the
operating authority (English Nature/ CCW/SNH/DOENI or a local authority) has created bye-laws
which relate to disturbance.

Schedule 1 birds which breed in lowland grasslands and could be affected by mowing or cutting
operations include corncrake, stone curlew Burhinus oedicnemus, garganey Anas querquedula, black-
tailed godwit Limosa limosa, common quail Coturnix coturnix and ruff Philomachus pugnax.

Further information relating to wild birds and the law can be found in RSPB (1998).
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Weeds Act 1959

This Act empowers Ministers, by notice, to require occupiers of land to prevent the spread of five species
of pernicious weeds, namely: creeping thistle (Cirsium arvense), spear thistle C. vulgare, broad-leaved dock
Rumex obtusifolius, curled dock R. crispus and ragwort Senecio jacobaea.  The Act provides default powers
and entitles Ministers to recover reasonable costs.  For information on the control of grassland weed
species see Chapter 7.

6.16.2 Financial considerations

The costs of agricultural machinery for hay making and contractors' charges are detailed in the annual
edition of the ̀ Farm Management Pocket Book' produced by the Department of Agricultural Economics,
Wye College, Wye, Ashford, Kent  TN25 5AH (Nix 1998) or the Farm Management Handbook produced
by the Scottish Agricultural College, West Mains Road, Edinburgh (Chadwick (ed) 1999) 19th edition.
As far as obtaining new agricultural equipment is concerned, the Institute of Agricultural Engineers
Members’ Handbook includes a buyers guide which lists the companies that supply equipment.
Depreciation of new agricultural machinery is substantial.  In many cases it should be possible to obtain
serviceable second-hand hay-making equipment.
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