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Preface

This is a practical H
andbook, 

providing advice to practical people. 
The question it answ

ers is a crucial 
one: how

 to conserve w
ildlife on 

w
orking farm

s in B
ritain. 

M
odern British farm

ers, and the agri-
environm

ent schem
es that incentivise 

them
, aspire to be custodians of a 

countryside that provides the nation 
w

ith food security alongside vibrant 
w

ildlife and an inspiring landscape. 
Farm

ers and policym
akers w

ant to 
know

 w
hat to do to fulfil this vision for 

w
ildlife and farm

ing.

O
ver tw

enty-five years ago, the W
ildlife Conservation Research 

U
nit (part of the U

niversity of O
xford’s D

epartm
ent of Zoology) 

set out to help provide the answ
ers. O

ur purpose w
as to w

ork 
w

ith farm
ers, not against them

, to foster the sort of countryside 
that society values. So, w

e began by seeking farm
ers’ opinions 

and ideas for how
 better to integrate w

ildlife on farm
land and 

to learn about their problem
s w

ith w
ildlife. The dow

n-to-earth 
approach reflects the W

ildCRU
’s m

ission, w
hich is to achieve 

practical solutions to conservation problem
s through original 

scientific research. The key w
ord is evidence: the W

ildCRU
’s 

role is to provide the scientific evidence that helps practitioners 
decide w

hat to do. The evidence that supports the advice in this 
H

andbook has taken us 25 years to gather.

This W
ildCRU

 H
andbook is an idea w

hose tim
e has com

e. In 
the last couple of years the nation has been form

ulating a new
 

vision for the environm
ent. The G

overnm
ent’s Chief Scientific 

A
dvisor took the lead on review

ing food security. N
atural England 

produced its audit of ‘Lost Life: England’s lost and threatened 
species’. Septem

ber 2010 saw
 the publication of Professor Sir 

John Law
ton’s review

, ‘M
aking Space for N

ature’, w
ith its catchy 

advice of ‘better, bigger, m
ore, joined’, ranking the priorities for 

im
proving m

anagem
ent of protected areas, increasing their size, 

creating new
 ones and joining them

 up. 2010 also saw
 publication 

of the U
K’s N

ational Ecosystem
 A

ssessm
ent and, in 2011,the 

N
atural Environm

ent W
hite Paper ‘The N

atural Choice: securing 
the value of nature’, advocates m

oving tow
ards a landscape-

scale approach to conservation. The concept of paying for 
ecosystem

 services is beginning to be understood and applied. 

This H
andbook is about delivering part of that vision: functioning 

farm
s, alive w

ith w
ildlife, in a rich landscape that w

ill engage and 
exhilarate the public w

ho, ultim
ately, pay for it.

Science in general, and the W
ildCRU

 in particular, is collaborative. 
W

e are quick to acknow
ledge, and sincerely to thank, the m

any 
colleagues w

hose excellent w
ork in diverse institutions underpin 

the advice and inform
ation given here. Because w

e know
 our 

ow
n w

ork best, w
e use our ow

n case studies as exam
ples. O

ur 
farm

land history began w
ith large scale experim

ental studies of 
field m

argin m
anagem

ent at W
ytham

, near O
xford. Thereafter 

our journey took us to field-scale experim
ents w

ith set-aside, 
then farm

 system
 com

parisons of conventional and organic 
farm

s, then landscape system
s in the Chichester Plain and, 

m
ost recently, the U

pper Tham
es - lessons from

 all of these are 
found herein. But som

e readers w
ill w

ant m
ore detail, so w

e 
are publishing a com

panion volum
e ‘W

ildlife Conservation on 
Farm

land’, w
hich w

ill synthesize the scientific evidence from
 our 

farm
land studies over the last 25 years.

W
e have w

orked closely w
ith governm

ent and non-governm
ent 

organisations, am
ongst them

 the W
ildlife Trusts, D

efra, 
Environm

ent A
gency and N

atural England - w
e thank them

, 
acknow

ledge w
arm

ly their input, and hope that they and their 
constituencies w

ill find this H
andbook useful. W

e are thrilled 
that the H

andbook is endorsed by N
atural England and w

e are 
indebted to the Rivers Trust, the H

olly H
ill Charitable Trust and 

N
atural England for their generous support.

The H
andbook is sim

ple to use. There are nine chapters on 
habitats and nine on w

ildlife groups. Each chapter follow
s the 

sam
e form

at. Each briefly sum
m

arises up to date know
ledge 

on each habitat/w
ildlife group, m

aking key points leading to 
a m

anagem
ent sum

m
ary and a list of relevant Environm

ental 
Stew

ardship options for each habitat/w
ildlife group, together 

w
ith sources of m

ore inform
ation. Each chapter has tw

o feature 
Boxes giving W

ildCRU
 research highlights. This is a ‘W

hat to do’ 
book, and w

e are already at w
ork on a com

panion volum
e on 

‘H
ow

 to do it’.

Ruth E. Feber and D
avid W

. M
acdonald

W
ildCRU

, O
xford

©
 Julian D

ow
se/N

atural England



4
 

W
ildlife and Farm

ing
W

ildlife and Farm
ing 

5

H
abitats



6
 

W
ildlife and Farm

ing
W

ildlife and Farm
ing 

7

Field m
argins are am

ong the m
ost extensive and ubiquitous 

uncropped habitats on farm
land and have the potential to 

provide habitat for a range of w
ildlife. O

ver-w
intering sites for 

invertebrates, refuges for sm
all m

am
m

als, nectar and pollen 
resources for pollinators, and nesting and feeding sites for 
��������������������������������������������Ƥ�����

������Ǥ��
��

�
���������������������������������

�������ǡ�Ƥ�����
���������������

other features, such as hedgerow
s or w

atercourses, from
 farm

 
operations. They can also act as corridors, helping w

ildlife 
m

ove through the landscape. 

Field 
m

argins

K
ey points

 
Ȉ�	������

������������ơ
�����������

��������Ƥ�����������������
�

w
ildlife species

Ȉ��
�ơ
������Ƥ�����

��������������������������ǡ��������� 
sow

ing w
ith a tussocky grass m

ixture, including 
�
���ƪ��

�����������Ƥ����������������ǡ����������������
m

argins for rare arable plants

Ȉ��
��
��������

���������������������������������������
vegetation around the farm

, cut infrequently once 
established and do not cut in sum

m
er.

O
xeye daisies  ©

 Ruth Feber

O
verleaf im

age: view
 from

 Beacon H
ill N

ational N
ature Reserve, H

am
pshire 

©
 Ruth Feber
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H
ow

ever, grass-only strips rapidly form
 dense sw

ards and can 
exclude naturally colonising w

ildflow
ers, often resulting in low

 
species diversity. Including w

ildflow
ers (such as yarrow

, black 
knapw

eed and oxeye daisy) in the seed m
ixture w

ill greatly 
increase the value of m

argins for w
ildlife, providing a greater 

diversity of seed sources and host plants for invertebrate larvae, 
as w

ell as pollen and nectar supplies for pollinators. Choosing 
species that flow

er and set seed at diff
erent tim

es throughout the 
season w

ill be even m
ore beneficial.

�
����������������������

������������ơ
���������

Field m
argins can also be established through natural 

regeneration. If soil fertility is relatively low
, and the soil seed 

bank and local flora relatively rich, these sw
ards m

ay have a 
higher conservation value than sow

n ones, m
aking this m

ethod 
of establishm

ent the m
ost beneficial option. The decline of rare 

arable plants, such as the cornflow
er, can also be helped through 

naturally regenerated buff
er strips on light or shallow

 soils that 
are cultivated every one or tw

o years. V
arying the depth and 

tim
ing of cultivation can enhance plant diversity.

N
aturally regenerated m

argins can also provide im
portant food 

resources for birds, both in sum
m

er and w
inter, in the form

 
of w

eed seeds and grain from
 volunteer crops and a range of 

invertebrates. The patchy sw
ard m

ay m
ake it easier for birds to 

find their prey. H
ow

ever, on very fertile soils, w
here the existing 

plant com
m

unity is poor, or w
here there is a grass w

eed problem
, 

naturally regenerated strips m
ay be diffi

cult to m
anage, and sow

n 
grass and w

ildflow
er m

ixtures w
ould be the better option.

Field m
argins help buff

er other features, such 
as ditches, from

 farm
ing operations

©
 Rosalind Shaw



���������Ƥ�����

������
Field m

argins, or buff
er strips, benefit w

ildlife in grassland as 
w

ell as arable situations. G
rassland m

argins can be established 
by leaving a strip uncut around the edge of grass fields. 
These m

easures allow
 a taller, tussocky sw

ard to develop. 
This encourages seed production and increases invertebrate 
abundance, both of w

hich provide food for other w
ildlife. 

Field m
argins in grass fields also buff

er other habitats such as 
hedgerow

s and ditches, in a sim
ilar w

ay to m
argins in arable fields.  

Field m
argins can develop from

 the existing grassland, or a grass and w
ildlflow

er seed m
ixture can be used to 

create them
, follow

ing guidelines for arable fields. The m
argins w

ill need occasional m
anagem

ent, either through 
grazing or cutting, to prevent too m

uch scrub developing. A
gri-environm

ent schem
e funding is available for 

grassland field m
argins.

8
 

W
ildlife and Farm

ing

Field m
argins

Field m
argins are the strips of land 

����
��������Ƥ�������������ȋ��������

a hedge) and the crop. Field m
argins 

can be deliberately m
anaged to 

����Ƥ����������
�����������������

��ơ
��������������������������

����
popular agri-environm

ent schem
e 

options. 

Field m
argins m

ay contain a great 
diversity of plants, including those 
characteristic of w

oodland (hedge 
bottom

s), w
etland (ditch banks), 

grassland (grass m
argins) and arable 

(field corners and crop edges). Field 
m

argins can be established around 
both arable and grass fields; in arable 

areas they are especially valuable as they provide 
undisturbed breeding and overw

intering sites for 
w

ildlife. They act as buff
ers, protecting hedgerow

s, 
ditches and stream

s from
 farm

ing operations, and 
they form

 a netw
ork across the landscape, often 

linking bigger areas of w
ildlife habitat, such as 

w
oodlands or w

etlands. 

Establishing and m
anaging field m

argins

Field m
argins can be established and m

anaged 
in several w

ays, described below
, w

hich w
ill have 

diff
erent consequences for the w

ildlife that use 
them

. 
 ���

��Ƥ�����
������������ơ

���������
M

any buff
er strips are established by sow

ing w
ith 

a sim
ple grass m

ixture, often including tussocky 
species such as cocksfoot. Tussocky m

argins 
encourage invertebrates such as carabid beetles, 
w

hich predate aphids, and they can act as a source 
from

 w
hich predatory invertebrates can colonise 

fields. They also provide cover and nesting sites for 
m

any sm
all m

am
m

als, and habitat for am
phibians 

and reptiles. W
ild grass seeds are less im

portant 
in the diet of farm

land birds than broad-leaved 
w

eed seeds, but they are consum
ed by a num

ber of 
finches and gam

ebirds.

Sim
ple grass-only m

argins (above) provide breeding and 
overw

intering habitats, w
hile the addition of w

ildflow
ers 

(below
) can greatly enhance their value to w

ildlife 

©
 M

ichael Trolove CC BY
 SA

 2.0

©
 Em

ily Ledder/N
atural England

©
 Ros Shaw

N
aturally regenerated m

argins are the best 
conservation option on light or shallow

 soils 
w

ithout grass w
eed problem

s 
©

 Evelyn Sim
ak CC BY SA

 2.0

Fem
ale com

m
on blue butterfly ©

 nutm
eg66 CC BY N

C N
D

 2.0
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Field m
argins

Tussocky beetle banks help predatory 
invertebrates to colonise arable fields
©

 A
ndrew

 Sm
ith CC BY SA

 2.0

�
���������������

������������������ƪ��
����

��������
Typically, w

ild bird seed m
ixture com

prises a variety of species, 
planted in blocks or strips, including cereals, m

illet, kale, quinoa 
and sunflow

er. In general, kale seem
s to support high densities of 

the w
idest range of birds (insectivorous and seed-eating species). 

Q
uinoa can support large num

bers of finches, sparrow
s and 

buntings. 

N
ectar flow

er m
ixtures, designed to provide food resources for 

invertebrates, contain at least four nectar-rich flow
ering plants, 

for exam
ple, red clover, birds-foot trefoil, com

m
on knapw

eed 
and sainfoin. N

ectar flow
er m

ixtures are particularly valuable for 
supporting populations of pollinators. 

����������Ƥ�����
������������ơ

���������
Perm

anent grass only, or grass and w
ildflow

er, sow
n m

argins 
should not be sited w

here there are populations of rare arable 
plants in the crop edge, as the arable plants w

ill not be able to 
com

pete w
ith the grassy sw

ard. Cultivated m
argins are, instead, 

appropriate for arable plants, as these species need regular 
disturbance to survive.

Field m
argins are often best situated next to other features such 

as hedgerow
s or w

etland features such as ditches. Field m
argins 

can help buff
er hedgerow

s and ditches from
 farm

 operations, 
and a diversity of habitats in close proxim

ity w
ill have w

ildlife 
benefits, providing a greater range of food resources, shelter 
and breeding habitats, especially benefitting less m

obile species. 
Corners of fields can be particularly valuable. In general, w

ider 
field m

argins or buff
er strips w

ill be best for w
ildlife.

Field m
argins should ideally be established in such a w

ay that 
they link to each other, and link other habitats across the farm

. 
Increasing the linkages w

ill help m
axim

ise their eff
ectiveness 

as m
ovem

ent corridors for w
ildlife around the farm

 and across 
the landscape. W

ood m
ice, for exam

ple, use diff
erent habitats 

at diff
erent tim

es of year, often m
oving out of fields and into 

w
oodlands after harvest. A

 netw
ork of field m

argins, especially 
alongside other habitats such as hedgerow

s, w
ill help them

 m
ove 

and disperse safely.

K
napw

eed is an im
portant com

ponent of 
nectar flow

er m
ixes  ©

 M
iles W

olstenholm
e

Cutting m
anagem

ent
M

ost m
argins are m

anaged by som
e form

 of m
ow

ing, 
initially to aid establishm

ent, and in later years to prevent the 
encroachm

ent of scrub and m
aintain floral diversity. In the 12-

24 m
onths follow

ing sow
ing, frequent cutting m

ay be needed 
to help the m

argin establish but, after this, m
ow

ing should be 
carried out not m

ore than once every tw
o years, or less often if 

possible. A
 diversity of structure is especially valuable (Box 1), 

and this can be encouraged by only cutting m
argins infrequently, 

cutting diff
erent m

argins in diff
erent years, or cutting half the 

m
argin and leaving half uncut. If possible, leaving som

e w
oody 

vegetation or scrub to develop w
ill add to the habitat diversity for 

w
ildlife. 

M
argins and buff

er strips should not be cut during the late 
spring or sum

m
er, as this rem

oves sources of pollen and nectar 
w

hen they are crucially im
portant, and m

ay disturb nesting 
invertebrates, sm

all m
am

m
als and birds. W

here cutting is 
needed, for exam

ple to m
aintain the plant diversity of grass 

and w
ildflow

er sow
n buff

er strips, or to control scrub, cutting in 
autum

n w
ill open the sw

ard and reduce com
petition in w

inter 
(Box 2). H

ow
ever, it is still im

portant to leave som
e patches or 

strips of the m
argin uncut each year to provide undisturbed areas 

for overw
intering invertebrates and other species.

Ideally, cuttings should be rem
oved. Leaving cut hay lying, rather 

than rem
oving cuttings, m

ay slow
 dow

n the decline of annual 
w

eeds, such as black grass, and increase som
e perennial w

eeds, 
such as com

m
on nettle. O

ver the longer term
, if the cuttings 

are left on the m
argins, plant species able to exploit higher soil 

nutrient status tend to increase, resulting in a less diverse sw
ard.

B
eetle banks

Beetle banks are linear grassy ridges about 2m
 w

ide, created 
across the m

iddle of large cereal fields. Tussocky grass species, 
such as cocksfoot, are sow

n on the bank to provide over-
w

intering cover for invertebrate predators of cereal aphids. 
Beetle banks also help to reduce field size, enabling predators, 
such as ground beetles and w

olf spiders, to fully colonise the crop 
before the start of an aphid invasion. The banks do not extend 
to the field m

argin so farm
 m

achinery can pass, and the field 
continues being used as a single unit. Tussocky grasses sow

n on 
beetle banks also provide ideal habitat for sm

all m
am

m
als and 

are used by ground-nesting birds.
Linking field m

argins across a landscape 
increases their value to w

ildlife  ©
 Rosalind Shaw

M
argins should not be cut in sum

m
er, to allow

 
plants to flow

er  ©
 Raj CC BY N

C N
D

 2.0

Structural diversity of vegetation helps 
beneficial invertebrates such as spiders
©

 M
artin Jam

es CC BY 2.0

M
argins are best situated next to other 

features, such as hedges  ©
 Ruth Feber
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W
ildCR

U
 project: Field m

argins

�
�������

�������
������

����������������������ƪ���

Field m
argins are im

portant breeding areas for butterfly species 
on arable farm

land. Tw
o of the m

ost w
ell know

n butterflies are the 
peacock and sm

all tortoiseshell. These butterflies hibernate in the 
w

inter and, after em
erging in the spring, lay clusters of eggs on 

nettle plants. A
lthough an extrem

ely com
m

on plant, our studies 
show

ed that nettles m
ust be of a certain height and in the right 

place to be suitable for the caterpillars. 

Sm
all tortoiseshell butterflies chose sm

all plants, often young 
nettle regrow

th, on w
hich to lay their eggs. Such leaves are 

typically higher in w
ater and soluble nitrogen than older leaves, 

providing better nutrition. Peacock butterflies chose the tips 
of m

uch taller nettle plants for their eggs, perhaps because the 
typically larger clusters of caterpillars needed m

ore plant m
aterial 

on w
hich to feed.

A
spect w

as an im
portant factor for egg-laying, particularly 

in spring, w
hen clum

ps of larvae w
ere found on m

argins that 
received m

axim
um

 sunlight. M
ore larval clum

ps w
ere located on 

south-facing m
argins than on any other aspect, for both species. 

W
arm

th can increase caterpillar survival rates. 

M
ow

ing som
e areas and leaving other areas uncut w

ill result in 
structurally m

ore diverse sw
ards, providing greater opportunities 

for egg-laying and feeding for butterfly species and other 
invertebrates. M

ow
ing diff

erent areas in diff
erent years, or not 

m
ow

ing the entire m
argin w

idth, could be used to help achieve 
this eff

ect.

K
ey results 

Ȉ���������
�
���������ƪ��

species often have precise 
habitat requirem

ents for 
feeding or breeding

Ȉ��
��������Ƥ�����

������
vegetation to create 
���������������ơ

������
areas w

ill help provide a 
range of habitats

Ȉ����������
�������������ǡ�

�
��
���ơ

���������������
��ơ

�����������ǡ�����������
m

ow
 the entire m

argin 
w

idth

Peacock butterfly  ©
 Roy Stead CC BY N

C N
D

 2.0

Cluster of peacock caterpillars 
on com

m
on nettle ©

 Ruth Feber
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����
������ǣ��

��������
���

�
���ƪ��

�������Ƥ�����
������

In a large-scale field experim
ent w

e investigated how
 m

ow
ing 

aff
ected the perform

ance of diff
erent sow

n w
ildflow

ers on field 
m

argins. The greatest eff
ect w

as that m
argins m

ow
n in spring 

and autum
n, w

ith cuttings rem
oved, had m

ore species com
pared 

to cutting at other tim
es. M

ore germ
ination opportunities in 

m
argins that w

ere m
ore open during the autum

n and w
inter 

appeared to be a critical factor in helping species establish  
and persist.

O
pen sw

ards and reduced com
petition during the w

inter w
as 

particularly beneficial to w
inter-green species such as lady’s 

bedstraw
. O

ther species, such as cow
slip and oxeye daisy 

required som
e cutting to m

aintain their frequency. In contrast, 
com

m
on knapw

eed did best w
hen it w

as left uncut in sum
m

er 
and able to regenerate from

 seed.

W
here the local flora are im

poverished or the conditions  
are unsuitable in other w

ays for naturally 
regenerated buff

ers or m
argins, sow

ing a m
ixture 

w
ith even just a few

 w
ildflow

er species rather 
than grasses only w

ill have m
any conservation 

benefits. Choosing species w
ith sim

ilar 
m

anagem
ent requirem

ents can help m
axim

ise 
return on the investm

ent.

W
ildCR

U
 project: Field m

argins

G
rass and w

ildflow
er m

ixture
 ©

 Ruth Feber

K
ey results

Ȉ����
��������

��
�����ơ

�����
�
���ƪ��

��������������Ƥ����
�
���������ơ

�������

Ȉ�����
��
���������������ǡ�

m
ow

ing in autum
n 

������������
���ƪ��

���
species to persist. 
�
��
���ơ

���������������
��ơ

�����������

Ȉ��������������
��
���ƪ��

����
are sow

n, choose 
species w

ith sim
ilar 

requirem
ents and tailor 

the m
anagem

ent to suit 
them

Scabious is a 
valuable nectar 
source for 
m

any insects
©

 K
ate Jew

ell CC 

BY SA
 2.0

B
ox 1

B
ox 2
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H
edgerow

s are am
ong the m

ost im
portant rem

aining areas 
������

�Ǧ����������������������
���������

����Ǥ��
�����������

hedgerow
s are ancient and of historical interest, and all 

hedgerow
s are able to provide a host of resources for w

ildlife: 
food, shelter, nesting sites, refuge from

 farm
 operations 

����������������������������������Ǥ��
��
���������������

��������
species, com

m
on as w

ell as rare and declining, depend on 
hedgerow

s for their survival.

K
ey points

Ȉ��
�������

���������������������������
������

�������

Ȉ�����
������

������������������������������
������Ȁ	��������
and aim

 for a variety of hedge heights

Ȉ��
����Ǧ�����������������������������������������

Ȉ��
���������������

������

H
edgerow

s
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Field m
argins

Find out m
ore at: 

w
w

w
.w

ildlifetrusts.org    w
w

w
.rspb.org.uk    w

w
w

.plantlife.org.uk    w
w

w
.gw

ct.org.uk     
w

w
w

.naturalengland.org.uk

�
������

��� sum
m

aryKey actions
Potential benefits

G
rass-only m

argins
•  Include tussocky grasses such as cocksfoot 

and cut infrequently 

•  M
argins situated next to hedgerow

s and 
ditches are especially valuable

Benefits all sm
all m

am
m

al species and 
predatory invertebrates such as carabid 
beetles
Creates a diversity of habitats

G
rass and w

ildflow
er 

m
argins

•  Include nectar sources such as knapw
eed, 

scabious and oxeye daisy

•  M
ore species-rich seed m

ixtures w
ill enhance  

plant, seed and invertebrate food supplies
•  Cut infrequently, and not in sum

m
er once 

established

Benefits pollen and nectar feeders, other 
invertebrates, and a range of w

ildlife 
species

N
aturally regenerated 

m
argins

•  Preferred establishm
ent m

ethod on light, 
less fertile soils

Encourages local flora and provides 
conditions suitable for rare arable plants 
if cultivated

Beetle banks
•  Create beetle banks across arable fields
•  Include tussocky grasses and m

anage as 
grass-only m

argins

Benefits sm
all m

am
m

als and predators 
of cereal aphids, such as spiders and 
carabid beetles

W
ild bird seed m

ixture 
and nectar flow

er 
m

ixtures

•  Sow
 in strips or plots

Encourages nectar feeding invertebrates 
and a range of bird species

�
�������������������������������Ƥ�����

������
Code

ELS/O
ELS options

ELS/O
ELS points

EE1-EE3
2/4/6m

 buff
er strips on cultivated land

255/340/340 per ha
O

E1-O
E3

2/4/6m
 buff

er strips on rotational land
340/425/425 per ha

EE4-EE6
2/4/6m

 buff
er strips on intensive grassland

255/340/340 per ha
O

E4-O
E6

2/4/6m
 buff

ers strips on organic grassland
340/425/425 per ha

EE9/O
E9

6m
 buff

er strips on cultivated land/rotational land next to a w
atercourse

400/500 per ha
EE10/O

E10
6m

 buff
er strips on intensive /organic grassland next to a w

atercourse
400/500 per ha

EE12/O
E12

Supplem
ent to add w

ildflow
ers to field corners and buff

er strips
63 per ha

EF1/O
F1

M
anagem

ent of field corners
400/500 per ha

EF2/O
F2

W
ild bird seed m

ixture
450/550 per ha

EF4/O
F4

N
ectar flow

er m
ixture

450/550 per ha
EF7/O

F7
Beetle banks

580/750 per ha
EF11/O

F11
U

ncropped cultivated m
argins for rare plants

400/460 per ha
H

LS code
H

LS options
Paym

ent (£)
H

E10
Floristically enhanced grass buff

er strips (non-rotational)
£485 per ha

H
F14

U
nharvested, fertiliser-free conservation headland

£440 per ha
H

F20
Cultivated fallow

 plots or m
argins for arable plants (rotational or non-rotational)

£440 per ha
H

E11
Enhanced strips for target species on intensive grassland

£590 per ha

M
ixed species m

ature hedgerow
, H

erefordshire  ©
 Tree Council Im

age Bank
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H
edgerow

 m
anagem

ent

H
edgerow

s are still being lost from
 the English 

countryside but, over recent years, this has been 
due m

ore to neglect or harm
ful m

anagem
ent, 

particularly repeated annual cutting to the sam
e 

height for m
any years, rather than grubbing out. 

M
any rem

aining hedgerow
s are in poor condition. 

The m
ain problem

s are excessive gaps, a structure 
that is too short or too thin (especially at the hedge 
base), or low

 fruit (e.g. berry) production. H
edges 

need to be rejuvenated through laying or coppicing, 
as w

ell as cut on a rotation that allow
s grow

th and flow
ering, 

both of w
hich w

ill have benefits for the health and vigour of the 
hedge as w

ell as for the w
ildlife that use it. 

 Cutting
Recent studies show

 hedges should be cut on a m
inim

um
 of a 

three year cycle to deliver m
ore benefits for biodiversity. H

edge 
shrubs produce few

 flow
ers in the second year and, since m

any 
hedges are cut early in the autum

n, any berries that are produced 
are rem

oved before they can be taken by birds and other w
ildlife. 

Cutting not m
ore than once every three years w

ill result in m
uch 

better flow
ering and fruit production, and w

ill help birds, and 
insects such as the brow

n hairstreak butterfly, w
hose eggs need 

to safely overw
inter on young blackthorn stem

s. Trim
m

ing in 
January or February rather than the autum

n w
ill allow

 berries to 
be used by w

intering birds, and w
ill avoid the destruction of birds’ 

nests during the spring and sum
m

er. 

Rather than trim
m

ing all hedges to the sam
e height, it is 

im
portant to aim

 for a variety of hedge heights and w
idths to 

provide a range of habitats for w
ildlife. Yellow

ham
m

ers and 
partridges, for exam

ple, prefer short hedgerow
s w

ith grass 
m

argins, w
hile bullfinches prefer w

ide hedgerow
s over 4m

 tall. 
D

orm
ice and m

any species of bat benefit from
 tall hedgerow

s, 
especially if they link patches of w

oodland.

G
appy hedge, probably due to flailing at sam

e 
height for m

any years  ©
 Rob W

olton, H
edgelink

If hedges need to be cut, aim
 for diff

erent 
heights around the farm

  ©
 Rob W

olton, H
edgelink

Trim
 hedges not m

ore than once every  
three years to increase fruit supplies 
©

 Rob W
olton, H

edgelink

Brow
n hairstreak caterpillar on blackthorn

©
 Rob W

olton, H
edgelink
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H
edgerow

s are the m
ost im

portant w
ildlife 

habitat over large stretches of low
land farm

land 
and are essential for a great variety of plants 
and anim

als. They are especially im
portant for 

����
����������ǡ�������ƪ���������

����ǡ����������
dorm

ice, w
ith at least 47 species of conservation 

concern using hedgerow
s as their m

ain habitat. 
�����

�������
��
�������������

�������
��������������

that over 600 plant species, 1500 insects, 65 birds 
and 20 m

am
m

al species have been recorded at 
som

e tim
e living or feeding in hedgerow

s. 

M
any diff

erent aspects of hedgerow
s are im

portant for w
ildlife. 

Species-rich hedges w
ill provide a variety of foods at diff

erent 
tim

es of year, w
ith flow

ers supplying nectar and pollen for insects 
in the spring and sum

m
er, and fruits and berries sustaining 

birds and m
am

m
als over the w

inter m
onths. H

edges are used 
as nesting sites, w

hile bats w
ill use tall hedgerow

s to com
m

ute 
betw

een feeding and roosting areas. H
edgerow

 trees provide 
shelter for insects such as m

oths, and m
ay act as stepping stones 

across farm
ed landscapes. H

edges and hedge base vegetation 
provide m

any species w
ith cover from

 predators and refuge from
 

farm
ing operations such as ploughing and harvest.

H
edgerow

s are im
portant for the declining 

yellow
ham

m
er  ©

 M
alene Thyssen G

N
U

H
aw

thorn flow
ers provide nectar and pollen, 

and the berries provide food over w
inter

©
 D

ave Key, H
edgelink

H
edgerow

s

H
edgerow

s and dorm
ice

D
orm

ouse occurrence in hedgerow
s has declined by 64%

 since 
the late 1970s. D

orm
ice need species-rich hedgerow

s that 
can provide diff

erent foods at diff
erent tim

es of year, such as 
haw

thorn flow
ers in spring, insects in sum

m
er, and hazelnuts 

in autum
n to build fat reserves for the w

inter. H
edgerow

s can 
support breeding populations of dorm

ice and are also used 
as dispersal corridors, 
linking copses that are 
too sm

all to support 
viable populations on 
their ow

n. H
ow

ever, 
even sm

all gaps in a 
hedgerow

 can prevent 
dorm

ouse dispersal, 
so sym

pathetic 
m

anagem
ent is crucial. 

D
orm

ice leave tooth m
arks on the outside 

of hazelnut holes, w
hile neat gnaw

 m
arks 

follow
 its circum

ference, sm
ooth to the 

touch  ©
 PTES
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H
edgerow

 trees
 H

edgerow
 trees are traditionally part of the U

K
 

landscape and havens for w
ildlife (Box 3), but their 

num
bers have declined dram

atically because there 
are not enough young trees to replace specim

ens 
that die or are felled, m

ainly because saplings are 
prevented from

 grow
ing by hedge cutting. 

M
ature or dead hedgerow

 trees should be replaced 
by avoiding som

e saplings of native species 
during hedge trim

m
ing, or by planting new

 trees. 
If they are not a hazard, som

e old or dead trees 
can be retained, as they support im

portant insect 
com

m
unities and m

ay be used by hole-nesting 
birds. In 2010, Entry Level Schem

e (ELS) options 
w

ere introduced to support the tagging of young hedgerow
 trees 

and to protect the root system
s of m

ature hedgerow
 trees by 

creating buff
er strips. 

N
ew

 hedgerow
s

 A
 good hedgerow

, planted in the right place, can provide shelter, 
m

ake a stock-proof barrier, enhance the landscape and benefit 
w

ildlife. N
ew

 hedgerow
s that link w

ith existing ones or w
ith other 

habitats w
ill be particularly valuable (Box 4), and hedgerow

s in 
com

bination w
ith other features, such as ditches or field m

argins, 
m

ay be especially valuable. 

Planting hedgerow
 species that have a diversity of flow

ering and 
fruiting tim

es w
ill help w

ildlife. In general, native plants, such as 
blackthorn, haw

thorn, and hazel, w
ill support m

ore species than 
non-native plants, and hedge plants that are characteristic of the 
local area w

ill fit best into the landscape and be m
ost likely to 

establish w
ell and flourish. The best tim

e to plant hedges is in the 
w

inter, and they m
ay need protection from

 livestock and w
ildlife 

for the first few
 years. D

etailed inform
ation on how

 to plant 
hedgerow

s can be found on the H
edgelink w

ebsite.

H
edgerow

s and the Single Paym
ent Schem

e

To m
eet the conditions of the Single Paym

ent Schem
e, hedge 

trim
m

ing betw
een 1 M

arch and 31 July m
ust be avoided, and 

hedgerow
s m

ust have at least a 2m
 w

ide uncultivated strip from
 

the m
iddle of the hedge.

A
 m

ature oak hedgerow
 tree

©
 Tree Council Im

age Bank, H
edgelink

H
edgerow

 tree w
ith protective tree shelter

©
 Em

ily Ledder, H
edgelink

Recently planted hedge 
©

 D
urham

 H
edgerow

 Partnership, H
edgelink
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H
edgerow

s

H
edge laying 

H
edge laying w

as once com
m

on practice on nearly 
all farm

s and its decline has resulted in a decrease 
in the value of hedges for w

ildlife. H
edge laying is 

another form
 of hedge m

anagem
ent. Each stem

 is 
partially cut through, then the stem

s are laid over 
and w

oven together to produce a thick living barrier 
w

hich re-grow
s from

 the base. There are over 30 
styles in the U

K
, each developed over m

any years 
to suit diff

erent clim
ates, farm

ing practices and tree 
and shrub types. Laying the hedge rejuvenates it, 
encourages new

 shrub grow
th and keeps it bushy 

and healthy. O
nce laid, trim

m
ing should keep the 

hedge in good order for up to 50 years w
hen it m

ay 
be laid again.

Coppicing
Coppicing involves cutting stem

s to ground level 
and allow

ing the stools to re-grow
. It is particularly 

useful if a hedgerow
 is ready for rejuvenation 

but has too few
 stem

s for hedge-laying, or if the 
hedgerow

 is very w
ide. If the re-grow

th is protected 
from

 grazing by deer and livestock, a thick dense 
hedgerow

 can be recreated in this w
ay in just a few

 
years. It also gives the opportunity to plant up any 
gaps. 

H
edge base vegetation

The value of a hedge for w
ildlife can be greatly 

enhanced by m
anaging the hedge base to 

encourage plenty of vegetation. H
edge bases m

ay 
have rem

nant populations of w
oodland flow

ers 
such as prim

roses, or plants such as cow
 parsley 

and hedge garlic, all of w
hich provide im

portant 
sources of nectar for a range of pollinator species. 
Tussocky grasses at the hedge base provide safe 
places for invertebrates, am

phibians, reptiles and 
sm

all m
am

m
als. Roots and w

oody stum
ps provide 

additional w
ildlife habitat. 

 

Laying a hedge in the M
idland style  ©

 Rob W
olton, H

edgelink

A
 hedge one year after laying 

©
 D

urham
 H

edgerow
 Partnership, H

edgelink

N
ew

ly coppiced hedgerow
©

 D
urham

 H
edgerow

 Partnership, H
edgelink
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Bank vole  ©
 M

ichael J. A
m

phlett

H
edgerow

s and sm
all m

am
m

als

W
e w

anted to find out w
hich features of hedgerow

s w
ere m

ost 
im

portant for sm
all m

am
m

als. U
sing live-trapping m

ethods (the 
anim

als are released after capture), w
e surveyed 180 hedgerow

s 
in four pastoral farm

land locations throughout England and south 
W

ales for five diff
erent m

am
m

al species (w
ood m

ice, bank voles, 
field voles, com

m
on shrew

s and yellow
-necked m

ice). W
e also 

recorded inform
ation about each of the hedges w

e surveyed.

The results show
ed that the w

ider the hedgerow
s, the m

ore 
sm

all m
am

m
als they supported. A

nother im
portant feature 

w
as how

 w
ell linked the hedgerow

s w
ere to each other and to 

w
oodland patches: higher levels of connectivity of a hedgerow

 
increased the num

bers of w
ood m

ice found. Conversely, 
the m

ore gaps there w
ere in hedgerow

s, the few
er bank 

voles w
ere found. W

here hedgerow
s had other habitats 

associated w
ith them

, such as ditches and conservation 
headlands, w

e also found increased num
bers of sm

all 
m

am
m

als. 

The ages of anim
als captured indicated they w

ere 
resident and breeding in the hedgerow

s, rather than 
using them

 as m
igration routes alone. These results 

further highlight the im
portance of hedgerow

 habitats 
on farm

land. 

K
ey results

Ȉ��
�������������

����������
m

ore sm
all m

am
m

als

Ȉ��
�������

�����������
connected to other 
hedgerow

s and w
oodland 

are especially valuable

Ȉ��
�������

����������������
habitats such as m

argins 
and ditches had m

ore 
sm

all m
am

m
als

W
ildCR

U
 project: H

edgerow
s

H
edgerow

s w
ell linked to others have m

ore 
w

ood m
ice  ©

Tree council Im
age Bank, H

edgelink
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Sw
allow

tail m
oth  ©

 Rob W
olton, H

edgelink

W
ildCR

U
 project: H

edgerow
s

H
edgerow

 trees for m
oths

The im
portance of tw

o key farm
land elem

ents - field m
argins 

and hedgerow
 trees - w

as assessed for m
oths, by light trapping 

over four sum
m

ers across U
pper Tham

es farm
land. W

e recorded 
a total of 311 larger m

oth species, m
any of them

 spectacularly 
beautiful. 

O
ur findings highlighted the im

portance of hedgerow
 trees, and 

w
ide field m

argins, in the conservation of w
ider-countryside 

m
oths. W

ide field m
argins w

ere beneficial for m
oths, but 

hedgerow
 trees had an even greater im

pact. W
hy did hedgerow

 
trees increase m

oth num
bers? W

hen w
e looked at the types 

of m
oths found, w

e discovered that even those species w
hose 

caterpillars did not feed on the trees w
ere in greater num

bers. 
This suggested that hedgerow

 trees do not m
erely 

act as food resources, but provide im
portant shelter 

for m
any m

oths in exposed agricultural landscapes. 

H
edgerow

 trees m
ay act as ‘stepping stones’ for 

som
e m

oths, especially less m
obile ones, helping 

them
 to cross open agricultural landscapes in search 

of resources. They could becom
e increasingly 

im
portant, since they m

ay help species to m
ove 

northw
ards in response to clim

ate change. Since 
2010, options for tagging and buff

ering hedgerow
 

trees are included in Environm
ental Stew

ardship.

K
ey results

Ȉ��
�������

����������������
m

ore im
portant for m

any 
�
�����������

����Ƥ����
m

argins

Ȉ����������������������
in open agricultural 
landscapes

Ȉ���������������������
�

trees is now
 available 

����������������
������

Stew
ardship

H
edgerow

 
trees provide 
shelter for 
m

oths
©

 Ruth Feber B
ox 3

B
ox 4
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Sm
all M

am
m

als

W
oodland has the potential to be one of the richest low

land 
��������������

�������Ǥ�	���
�����ƪ��

�����������������
���������

in spring, to m
osses, fungi, and invertebrates that, in turn, 

provide food for m
any m

am
m

als and birds, w
oodlands are 

hom
e to an im

m
ense num

ber of species. They are especially 
im

portant in the w
ider landscape, and m

uch farm
land w

ildlife 
w

ill use w
oodlands or scrub at certain tim

es of year for nesting 
or foraging. The trees them

selves can provide tim
ber, shelter, 

or am
enity value.

K
ey points

Ȉ�	���
��
���������������������������������������� 

for w
ildlife 

Ȉ������������������������ǡ�������������������������������
w

ildlife in the farm
ed landscape

Ȉ������������������������������������������ǡ�����
m

anaging for a range of structures and varying light 
levels w

ill result in a rich diversity of w
ildlife

W
oodland &

 
scrub

M
untjac  ©

 A
ndrew

 H
arrington

H
edgerow

s

�
������

�������
�
���

Key actions
Potential benefits

H
edge 

m
anagem

ent
•  Cut hedges on a rotation and do not cut 

m
ore than once every three years

•  A
im

 for hedgerow
s of diff

erent heights 
around the farm

•  Lay or coppice hedges to rejuvenate them

•  A
void repeated cutting to the sam

e height

W
ill allow

 grow
th and fruiting of hedge 

W
ill provide a variety of suitable habitats for 

diff
erent birds and m

am
m

als
Laying or coppicing w

ill give them
 a new

 lease  
of life
Relaxing the cutting regim

e encourages a dense 
grow

th of healthy hedgerow
 stem

s
H

edge planting
•  U

se a m
ixture of native species, preferably 

those that are locally com
m

on
•  W

here possible, try to link areas of 
w

oodland, other hedges or sem
i-natural 

habitats

W
ill provide the best food resources for w

ildlife, 
and fit best in the landscape
H

edgerow
s can help w

ildlife m
ove through the 

landscape from
 one patch of habitat to another

H
edgerow

 trees
•  Encourage and protect hedgerow

 trees 
H

edgerow
 trees are very valuable for w

ildlife

Find out m
ore at:

w
w

w
.hedgelink.org.uk    w

w
w

.rspb.org.uk    w
w

w
.ptes.org    w

w
w

.hedgelaying.org.uk    w
w

w
.naturalengland.org.uk

O
ptions especially relevant for hedgerow

s
Code

ELS/O
ELS options

ELS/O
ELS points

EB1/O
B1

H
edgerow

 m
anagem

ent for landscape (on both sides of a hedge) 
16 per 100m

EB2/O
B2 

H
edgerow

 m
anagem

ent for landscape (on one side of a hedge) 
8 per 100m

EB3/O
B3 

H
edgerow

 m
anagem

ent for landscape and w
ildlife

42 per 100m
EB8/O

B8 
Com

bined hedge and ditch m
anagem

ent 
(incorporating EB1/O

B1 H
edgerow

 m
anagem

ent for landscape) 
38 per 100m

EB9/O
B9

Com
bined hedge and ditch m

anagem
ent  

(incorporating EB2/O
B2 H

edgerow
 m

anagem
ent for landscape)

26 per 100m

EB10/O
B10

Com
bined hedge and ditch m

anagem
ent  

(incorporating EB3/O
B3 H

edgerow
 m

anagem
ent for landscape and w

ildlife) 
56 per 100m

EB14/O
B14

H
edgerow

 restoration
10 per m

EC23/O
C23 

Establishm
ent of hedgerow

 trees by tagging 
1 per tree

EC24/O
C24

H
edgerow

 tree buff
er strips on cultivated land

400/500 per ha
EC25/O

C25
H

edgerow
 tree buff

er strips on grassland 
400/500 per ha

H
LS code

H
LS options

Paym
ent (£)

H
B11

M
anagem

ent of hedgerow
s of very high environm

ental value (both sides)
£54 per 100m

H
B12

M
anagem

ent of hedgerow
s of very high environm

ental value (one side)
£27 per 100m
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A
n abundance of insects and other invertebrates thrives in 

broadleaved w
oodlands. O

f Britain’s native trees, the English 
oak, in particular, supports the greatest num

ber of insect 
species. A

 high proportion of the U
K’s beetles are associated 

w
ith w

oods and trees, especially ancient ones. Som
e declining 

butterfly species, such as pearl-bordered fritillary, rely on 
coppiced w

oodland for their survival, w
hile other species, such as 

speckled w
ood and green-veined w

hite, are com
m

only found in 
w

oodlands. W
oodland m

oths are even m
ore diverse (Box 5). 

A
s w

ell as the species of tree in a w
oodland (w

hether native or 
non-native), how

 m
uch biodiversity a w

oodland can support 
depends on three other m

ain factors: the am
ount of light beneath 

the canopy, the age of the trees (and how
 long w

oodland cover 
has been there), and the structural diversity w

ithin the w
oodland. 

This is aff
ected by m

anagem
ent and other factors such as deer 

brow
sing (Box 6). N

ative broadleaved w
oodland (especially 

ancient w
oodland), m

anaged to allow
 diff

erent am
ounts of 

light through, and having diff
erent habitat structures, w

ill have 
the greatest diversity of w

ildlife. W
ildlife can nonetheless be 

encouraged in all w
oodlands, w

ith the right m
anagem

ent. 

Taw
ny ow

ls are found in w
oodland

©
 Paul Buxton CC BY

 N
C N

D
 2.0

W
hich trees are best for 

biodiversity?
W

oodland biodiversity is 
aff

ected by w
hether the m

ain 
tree species m

aking up the 
w

oodland are native to Britain 
or not. In general, native trees 
w

ill be best for biodiversity. 
Tree species introduced from

 other countries are often 
unpalatable to native species of invertebrates, w

hich have not 
evolved to feed on them

. For exam
ple, over 200 invertebrates 

are associated w
ith native oaks, com

pared to few
er than 50 

species on introduced larch. 

Coniferous w
oodlands tend to have a low

er biodiversity than 
broadleaved w

oodlands, partly due to the fact that m
ost 

coniferous w
oods in England are plantations of non-native 

tree species. H
ow

ever, they still have value, often for diff
erent 

species to those w
hich occur in broadleaf w

oodlands. For 
exam

ple, birds such as goldcrests prefer conifers, and w
ill 

provide food for predators such as the sparrow
haw

k, w
hich 

often uses conifers for nesting. 

English oak  ©
 Rob W

olton, H
edgelink
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W
oodlands can support a great diversity of  

���������������
���Ǥ������������������Ƥ���� 

native tree species in the U
K

 and a num
ber of 

���Ǧ�������������ȋ�������������ȌǤ��������������
������������������Ƥ�����������������

��������
and, to an extent, the biodiversity it can support. 
�
�������������������

������������������������
im

portant for w
ildlife, but m

any are now
 sm

all 
��������ȋ���

�������������������������
������������

����������������
����͚�����͝��Ȍ����������������

isolated from
 other w

oodlands and sem
i-natural 

habitats. W
oodland species are often not very 

m
obile, and so are particularly vulnerable to 

im
pacts from

 surrounding land use and the 
�ơ
������������

����������Ǥ���
 

W
oodlands can have a diverse and species-rich vegetation. 

Shrubs, such as hazel, haw
thorn and holly, often provide an 

im
portant understorey vegetation, w

hile m
osses, ferns and 

w
ildflow

ers appear throughout the year. A
m

ong the m
ost 

characteristic and w
ell know

n are flow
ers such as bluebell, 

prim
rose, w

ood anem
one and snow

drop, w
hich carpet the 

w
oodland floor in spring and provide early sources of nectar for 

pollinators, such as bum
blebees. 

W
oodland vegetation supports a com

plex com
m

unity of 
invertebrates, birds and m

am
m

als. M
ost U

K
 m

am
m

als use 
w

oodland habitats for at least som
e of their tim

e. Som
e sm

all 
m

am
m

als, such as w
ood m

ice, m
ay m

ove into w
oods from

 
surrounding farm

land at tim
es w

hen food or shelter in the fields 
is scarce.  D

orm
ice are m

uch m
ore dependent on w

oodland, 
requiring species-rich, structurally diverse w

oods w
ith good 

canopy cover. N
early all bat species found in the U

K
 spend  

som
e of their tim

e in w
oodland, and som

e are restricted to 
ancient w

oodland.

Broadleaved w
oods have an abundant birdlife, including resident 

species such as tree creepers, great tits, nuthatches and greater 
and lesser spotted w

oodpeckers. Spring and sum
m

er visitors to 
w

oodland include chiff
chaff

s and blackcaps, and coppiced w
oods 

are especially im
portant for nightingales. The nocturnal taw

ny 
ow

l is a w
oodland resident, and several species of raptor w

ill use 
w

oodland for nesting.

Prim
roses are one of the m

ost w
ell know

n 
w

oodland flow
ers, providing im

portant early 
nectar for butterflies and bees
©

 Chris G
ardiner/N

atural England

N
octule bats use w

oodland for roosting and 
feeding  ©

 w
olf359 CC BY

 N
C SA

 2.0  

The threatened pearl-bordered fritillary 
butterfly can be found in coppiced w

oodland 
clearings in spring  ©

 V
ince G

arvey1 CC BY
 N

C N
D

 2.0
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Scrub

M
any farm

s that do not have w
oodland m

ay have scrub. This 
is a vegetation stage interm

ediate betw
een open ground and 

w
oodland, and can com

prise scattered shrubs, young trees, or 
a dense thicket. Influenced by soil type and location, com

m
on 

scrub species are haw
thorn, blackthorn, w

illow
 or bram

ble. Scrub 
of varied age, species and structure supports the greatest w

ildlife 
diversity, through the provision of nectar, pollen, fruits, seeds, 
shelter and nest sites. Scrub in field corners, along w

oodland 
edges and as scattered patches along hedgerow

s are all highly 
valuable w

ildlife habitats, and m
ay also buff

er w
oodland, 

hedgerow
s and ditches from

 farm
 operations.

 Scrub w
ill establish and develop naturally if left to do so, 

ultim
ately grow

ing into w
oodland, and so w

ill require 
m

anagem
ent to ensure the desired balance of habitat is 

m
aintained. O

lder stands can be rem
oved, and younger grow

th 
allow

ed to develop, using rotational m
anagem

ent around the 
farm

. G
razing and brow

sing, as w
ell as m

echanical m
eans, can be 

used to m
anage scrub, although the grazing pressure needs to 

be appropriate to allow
 scrub to regenerate or to control it w

here 
required.

In-field trees

M
any large, old trees can be found in w

ood-pasture, or as in-field 
trees w

ithin arable or grassland areas. A
ncient in-field trees, such 

as m
ature oaks or old pollards, m

ay often be a rem
nant from

 a 
form

er hedgerow
, long since destroyed. Such trees are im

portant 
for a range of w

ildlife, including invertebrates, fungi, bats and 
birds that depend on them

 for all or part of their lifecycles. A
t 

a landscape scale they are highly valuable features, providing 
‘stepping stone’ habitats across farm

land, and m
ay help w

ildlife 
to m

ove through the landscape. In-field trees are particularly 
threatened by cultivation and other agricultural activities. 
Environm

ental Stew
ardship support is available to help support 

their protection. 

 

W
hitethroats favour young, scattered scrub for 

nesting  ©
 Steve G

arvie CC BY SA
 2.0 
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W
oodland m

anagem
ent

Coppicing and creation of rides and clearings are 
eff

ective w
ays to increase biodiversity w

ithin broad-
leaved w

oodlands. Coppicing is an ancient form
 of 

m
anagem

ent, w
hich involves repetitive felling on 

the sam
e stum

p, near to ground level, and allow
ing 

the shoots to regrow
 from

 that m
ain stum

p. It is a 
highly eff

ective m
ethod of producing a great deal of 

fast grow
ing, sustainable tim

ber w
ithout the need 

to replant. Coppiced w
oods are also exceptionally 

good for w
ildlife. W

here coppicing is done on 
a rotation, the areas of varying canopy density 
through the w

oodland provide a range of habitats 
for w

ildlife. Coppicing, ride w
idening and glade 

creation all allow
 m

ore light into the w
oodland, 

encouraging a rich ground flora and an abundance 
of invertebrates and birds.
 

A
reas of good tree cover and shade should also be present in a 

w
oodland. These areas are im

portant for a variety of other plant 
and anim

al species w
hich cannot survive in m

ore open areas. The 
cover and shade provide a dam

p, cool, sheltered m
icroclim

ate in 
w

hich certain species thrive, including a num
ber of invertebrates, 

m
osses, liverw

orts, ferns and fungi. M
any com

m
on dead w

ood 
invertebrates need rotting w

ood that is left to decay in the shade, 
w

hile som
e of our rarest m

oths are only found in dark, shady 
w

oodlands.

 N
ew

 w
oodlands

N
ew

 w
oodlands can be planted to encourage biodiversity. The 

choice of species, planting density and m
anagem

ent w
ill all 

aff
ect the w

ildlife that w
ill colonise and use the new

 w
oodland. 

W
oodlands that are linked to other areas of habitat w

ill be 
of great value, and if the w

oodland can be designed to have 
a sym

pathetically m
anaged buff

er zone around it, this w
ill 

also encourage species that need w
oodland edge habitats. 

Care should be taken to ensure the site is not already of high 
biodiversity interest, such as a species-rich m

eadow
. M

uch 
inform

ation is available on how
 to m

anage existing w
oods or 

create new
 w

oodlands, and specialist advice is available using the 
w

ebsite links at the end of the chapter.

Coppiced w
oodland in spring w

ith rich 
ground flora  ©

 Roger Jones CC BY
 SA

 2.0

A
 coppiced chestnut stool 

©
 Roger Jones CC BY SA

 2.0

The striking am
ethyst deceiver is found in 

deciduous w
oods ©

 Rob W
olton, H

edgelink

O
ak tree in arable field 

©
 Rob W

atling CC BY N
C N

D
 2.0

Bullfinches nest in older, m
ature stands of 

scrub  ©
 G

eli CC BY
 2.0
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Roe deer  ©
 D

on Sutherland CC BY
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D

 2.0

�
�������������ơ

�������
�����

��
�
���

Long term
 studies in W

ytham
 W

oods, O
xfordshire, suggest that 

increasing deer num
bers m

ay have had significant im
pacts on 

sm
all m

am
m

als.

W
e established deer exclosures to study the eff

ects of deer 
grazing on sm

all m
am

m
als. The 2.5m

 high deer fence around 
each exclosure excluded all deer but allow

ed m
ice and voles to 

m
ove freely. The fence m

inim
ized grazing pressure, leading to a 

m
uch denser understorey. Betw

een 2001 and 2003, w
e com

pared 
num

bers of w
ood m

ice and bank voles inside the deer-free 
exclosures w

ith those in the surrounding deer-grazed w
oodland. 

Bank voles w
ere found to occur in m

uch higher num
bers inside 

the exclosures, w
hile w

ood m
ice w

ere m
uch m

ore com
m

on in the 
surrounding w

oodland. 

A
 further study looked at how

 the three-dim
ensional  

forest structure w
as used by w

oodland rodents 
O

ne in five w
ood m

ice and one in ten bank voles 
w

ere caught in trees, up to heights of 2.20m
, 

confirm
ing that arboreality is com

m
on in sm

all 
m

am
m

als. Bank voles, how
ever, w

ere less likely 
to clim

b as high as w
ood m

ice due to their lack 
of agility and their need for dense vegetation 
as protection from

 predators. This m
ay help to 

explain w
hy densities of bank voles increased 

significantly w
here brow

sing pressure w
as 

elim
inated, highlighting the potential eff

ect of  
deer over-grazing on sm

all m
am

m
als.

K
ey results

Ȉ��
��������������������

�ơ
�����

����������
����

m
am

m
als

Ȉ��
���������������

����
m

ice w
ill both clim

b trees 
but bank voles are less 
agile

Ȉ��
����������������

����
understorey cover than 
w

ood m
ice

Ȉ��
�����������������������

in w
oodland, bank voles 

increase

W
ildCR

U
 project: W

oodland &
 scrub

Bank voles in 
w

oodland are 
vulnerable to 
overgrazing 
by deer
©

 Evan Jam
es  

CC BY 3.0
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oodland &
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Clifden nonpareil  ©
 M

ark Parsons/Butterfly Conservation

�
���������

�������������
����

In the U
K

, 71 form
erly w

idespread m
oth species are suff

ering rapid 
and severe declines and are listed as Biodiversity A

ction Plan (BA
P) 

species (in addition to another 80 threatened BA
P m

oths w
ith 

m
ore specific requirem

ents). M
ost of the form

erly w
idespread 

m
oths use w

oodlands to a greater or lesser extent. 

U
sing light traps, w

e surveyed m
oths in Tytherley w

oods, on the 
H

am
pshire/W

iltshire border. The aim
 w

as to find out how
 m

oths 
are aff

ected by w
oodland m

anagem
ent. M

oth num
bers w

ere 
low

est in young coppice (characterised by plenty of bare ground) 
and highest in sheltered standard rides and w

oodland. Sheltered, 
dark, hum

id w
oodland w

as especially valuable for som
e scarce 

m
oths, w

hile m
oths that depend less on w

oodland, but are 
nonetheless declining in the w

ider countryside, preferred w
ide 

w
oodland rides and young coppice. Young coppice can support 

diff
erent suites of species. The results highlight the im

portance of 
having a variety of w

oodland habitats for m
oths.

W
e recorded 11,670 individuals and 265 m

oth species 
over three m

onths, w
ith som

e exciting new
 records. A

 
notable find w

as that of the beautiful Clifden nonpareil, 
a rare m

oth recorded from
 only a handful of sites in 

southern England and, until recently, thought to be an 
im

m
igrant. The num

bers of this m
oth found strongly 

suggest the existence of a resident breeding population.

K
ey results

Ȉ������������
��������������

of dark w
oodland habitat

Ȉ�����������������
��������

zones around the darker 
core by coppicing or w

ide 
w

oodland rides

Ȉ��
��������ơ

������������
�
��������Ƥ����������

of species, from
 deep 

shade- or m
oisture-loving 

w
oodland m

oths, to 
m

oths that prefer lighter, 
m

ore open, w
oodlands

M
oths 

can be 
sam

pled 
by light 
trapping
©

 nutm
eg66 

CC BY N
C N

D
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Sm
all M

am
m

als

W
hile creating habitats alongside cropped areas is extrem

ely 
����Ƥ���������

�������ǡ�������������������������������������
�������������Ƥ��������

�������������������������������ǡ�
incorporating stubbles and fallow

s, and adjusting rotations. 

Cropped areas of the farm
 are valuable for a range of w

ildlife. 
���

���������ǡ����������������������ǡ�ƪ������������������������
of regular annual disturbance, and require absence of broad-
leaved herbicides and low

 levels or absence of fertilisers. 
Invertebrates are helped by changes in m

anagem
ent that 

enhance plant com
m

unities, in turn supporting other groups 
such as birds. Cropped areas are particularly im

portant for a 
num

ber of declining farm
land birds, such as skylark, w

hich 
�����������������������Ƥ���������������������������Ǥ

Crops

W
oodland &

 scrub

Find out m
ore at:

w
w

w
.forestry.gov.uk    w

w
w

.w
oodlandtrust.org.uk    w

w
w

.buglife.org.uk    w
w

w
.naturalengland.org.uk     

w
w

w
.ptes.org    w

w
w

.butterfly-conservation.org

Poppy in barley ©
 N

ick Ford CC BY N
C N

D
 2.0

K
ey points
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Key actions
Potential benefits

W
oodland 

m
anagem

ent
•  Coppicing

•  Ride creation or w
idening

•  Leave darker areas for specialists

O
pens up areas of w

oodland and creates a 
dynam

ic environm
ent

A
llow

s light into the w
oodland to benefit species 

such as butterflies
M

any rarer invertebrates have specific 
requirem

ents for dark, dam
p w

oodland areas
W

oodland creation
•  Seek advice on existing habitats

•  Plant native species 
•  W

oodlands that extend existing ones 
or link other habitats are especially 
im

portant
•  Seek advice on w

oodland creation and 
m

anagem
ent

W
oodland should not be planted in existing areas 

of high biodiversity e.g. m
eadow

s  
N

ative species support m
ore w

ildlife
Can help species m

ove through the landscape

Scrub
•  Balance m

anagem
ent to have a variety of 

ages, structures and locations of scrub
 

Provides good habitat for a range of invertebrates 
and birds
Scrub at sheltered field corners and w

oodland 
edges is especially beneficial

In-field trees
•  Retain and protect in-field trees

V
aluable for a range of w

ildlife

O
ptions especially relevant for w

oodland &
 scrub

Code
ELS/O

ELS options
ELS/O

ELS points
EC1/O

C1
Protection of in-field trees on arable/rotational land

16 per tree
EC2/O

C2
Protection of in-field trees on grassland/organic grassland

11 per tree
EC3/O

C3
M

aintenance of w
oodland fences

4 per 100m
 

EC4/O
C4

M
anagem

ent of w
oodland edges

380 per ha 
H

LS code
H

LS options
Paym

ent (£)
H

C5
A

ncient trees in arable fields
£25 per tree

H
C6

A
ncient trees in intensively m

anaged grass fields
£25 per tree

H
C7

M
aintenance of w

oodland
£100 per ha

H
C8

Restoration of w
oodland

£100 per ha
H

C10
Creation of w

oodland outside SD
A

s
£315 per ha

H
C12

M
aintenance of w

ood pasture and parkland
£180 per ha

H
C13

Restoration of of w
ood pasture and parkland

£180 per ha
H

C14
Creation of w

ood pasture
£180 per ha

H
C15

M
aintenance of successional areas and scrub

£100 per ha
H

C16
Restoration of successional areas and scrub

£100 per ha
H

C17
Creation of successional areas and scrub

£100 per ha
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There are a num
ber of w

ays in w
hich cropped 

areas can be m
anaged to help increase their 

w
ildlife value, w

hich are supported by agri-
environm

ent schem
e funding. Conservation 

headlands, fallow
 plots, spring cereals, 

overw
inter stubbles and careful m

anagem
ent 

of inputs w
ill all help w

ildlife. Together w
ith 

Ƥ�����
�������

������
���ǡ����

��������������
�
������

�����
�������������Ƥ������������

invertebrates such as beetles and spiders,  
w

hich help control crop pests. 

Conservation headlands
Conservation headlands w

ere originally developed by the G
am

e 
and W

ildlife Conservation Trust, to help halt the decline of the 
grey partridge. A

 conservation headland is the outer edge of a 
cereal crop (around 6-24m

 w
ide), w

hich has reduced pesticide 
inputs (only to control grass w

eeds and som
e insect vectors 

of plant viruses). Sum
m

er use of insecticides and the use of 
herbicides targeted at broad-leaved plants are avoided. Fertilisers 
are not used on the headland.
 Conservation headlands particularly benefit gam

ebirds such as 
the native grey partridge and the introduced red-legged partridge 
and pheasant. They provide nesting and brood rearing areas and 
abundant invertebrates, such as saw

flies, that are im
portant in 

the diet of their chicks. A
ll three gam

ebird species feed chicks at 
field edges rather than centres, particularly w

here broad-leaved 
w

eeds are present as host plants for invertebrate prey. U
nder 

reduced herbicide regim
es, cereal crops provide insect food as 

w
ell as an ideal sw

ard structure for cover from
 predators and 

adverse w
eather conditions. 

Conservation headlands can also help other w
ildlife. Rare arable 

plants that depend on regular cultivation of cropped areas w
ill 

benefit from
 the lack of herbicide use, w

hile sm
all m

am
m

als 
w

ill m
ake use of the m

ore abundant supplies of seeds and 
invertebrates that are found in conservation headlands (Box 7).

Crop edge flora ©
 M

ichelle Jones CC BY N
C N

D
 2.0

Conservation headlands help gam
ebirds, such 

as grey partridge, to raise m
ore young

©
 oldbilluk CC BY

 N
C SA

 2.0

Conservation headlands can encourage rare 
arable plants, such as corncockle
©

 BerndH
 CC BY SA

 2.5

Fallow
 plots 

W
here naturally regenerated stubble is left fallow

 over the 
follow

ing grow
ing season, the patchy, diverse vegetation that 

regenerates provides an insect rich habitat during the sum
m

er 
and an undisturbed breeding area for ground nesting birds and 
m

am
m

als, such as the brow
n hare. The benefits of fallow

s for 
invertebrates largely depend on seed bank diversity. Fallow

s can 
also have an agronom

ic benefit, allow
ing soil fertility to recover 

and soil structure to im
prove follow

ing continuous cultivation. 
M

anagem
ent of fallow

s for w
ildlife should aim

 to delay 
cultivation or m

ow
ing of the vegetation until at least late July to 

protect ground-nesting birds.

Spring cereals
Spring-sow

n cereal crops off
er better w

ildlife benefits than 
w

inter-sow
n cereals as they can norm

ally be grow
n w

ith no 
insecticide sprays and m

any of the spring germ
inating w

eeds, 
such as fat-hen, are very beneficial for birds and insects. They 
also have a crop structure that is suitable for a num

ber of ground 
nesting birds, including skylarks, w

hich enables birds to nest and 
feed w

ithin the crop. RSPB research has identified a noticeable 
diff

erence in skylarks’ nesting activity in spring w
heat com

pared 
to w

inter w
heat. Skylarks in spring-sow

n crops nest for longer 
and can raise tw

o or three broods, but in w
inter crops m

ost stop 
nesting in late M

ay, raising just one brood, as the crop becom
es 

too tall and dense and stops the birds having easy access to the 
ground. 

U
ndersow

ing
The addition of a grass/clover ley as an understorey to cereal 
crops increases the diversity of the habitat; m

aking them
 insect-

rich foraging grounds for birds such as grey partridges and corn 
buntings. It also benefits farm

 w
ildlife such as the brow

n hare. 
The undersow

n crop w
ill also help prevent pollution by reducing 

soil erosion and run-off
 at source.

A
ny undersow

n grass leys should be m
aintained until the crop 

is harvested, w
hich should be not be before 1 July. The grass ley 

rem
ains in place until the follow

ing sum
m

er.

Fat-hen is beneficial for birds and insects
©

 M
elganzenvoet Bloeiw

ijze CC BY
 SA

 3.0

Brow
n hares benefit from

 undersow
ing 

©
 sootyskye CC BY N

C N
D

 2.0

Fallow
 plots encourage skylarks 

©
 D

on Sutherland CC BY
 N

C N
D

 2.0
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O
verw

inter stubbles
Retaining stubble follow

ing the harvest of com
binable crops until 

the follow
ing year is a valuable option for w

ildlife. O
verw

inter 
stubbles can be m

oved around the farm
 w

ithin the norm
al 

rotation and fit into m
ost arable system

s. 
 This option w

ill provide w
inter food sources for farm

land birds 
and habitat for brow

n hare w
ith further w

ildlife benefits from
 

spring-grow
n crops. Stubbles have traditionally been one of the 

m
ost im

portant sources of seed food and shelter for farm
land 

birds over the w
inter. Spilt grain and w

eed seeds am
ong the 

stubble can attract large flocks of finches, larks and buntings. 
Stubbles for w

ildlife should ideally be left unploughed as late as 
possible (end of February). Saw

flies spend the w
inter as pupae 

in the soil, and another benefit of late ploughed stubbles is that 
saw

flies can em
erge safely and provide im

portant food for birds. 
To deliver w

idespread benefits for seed-eating birds, 10-20%
 of 

arable land should be left as late ploughed stubbles. The value of 
stubbles for w

ildlife is dependent on them
 providing a rich source 

of seeds, so m
anagem

ent of the previous crop is im
portant.

Skylark plots
Skylark plots are undrilled or sprayed-out patches in w

inter  
cereal fields. In a conventional w

inter cereal field, skylarks can 
forage easily during spring but, by June, they struggle to find 
food in the tall and dense crop. H

ow
ever, in fields w

ith skylark 
plots, skylarks can continue to forage easily throughout the 
season because of the less dense patches of habitat. Tw

o plots 
per hectare in w

inter w
heat can boost skylark productivity by 

around 50%
. Skylark plots are usually created by sw

itching off
 the 

drill to create undrilled patches at least 3m
 w

ide. Plots need to be 
located aw

ay from
 hedges and field edges, in large fields of  

m
ore than 5ha.

���
�����������������������������

������
���

Reduced pesticide use can be carried out over the w
hole field, 

rather than just the field edge, and this m
ay be supported by 

agri-environm
ent funding. A

n integrated farm
ing approach that 

com
bines m

easures such as choosing crop varieties for disease 
resistance, m

inim
um

 tillage and precision farm
ing to optim

ise 
nutrient and crop protection inputs has the potential to deliver 
significant financial and environm

ental benefits.

©
 Evelyn Sim

ak CC BY SA
 2.0   

Cereal stubbles (above) and stubble kale 
(below

), retained over w
inter, provide rich food 

sources for farm
land birds 

M
any of the environm

ental benefits of integrated farm
ing 

relate to soil and w
ater conservation but there are also specific 

benefits for w
ildlife, particularly through m

easures that reduce 
nutrient and pesticide inputs (Box 8). Reduced crop inputs are 
likely to increase plant diversity w

ithin the crop, w
ith associated 

benefits for rare arable plants, insects and seed-eating birds, 
through increasing sum

m
er and w

inter food availability. M
any 

of the m
ore desirable w

eeds for w
ildlife are the less com

petitive 
or m

ore easily controlled species, m
aking it possible to consider 

m
anagem

ent techniques that m
ight allow

 som
e non-crop plants 

to flourish w
ithout encouraging the problem

 species.

Restrictions on pesticide and fertiliser use are greatest in organic 
farm

ing system
s. Research has show

n organic cereals to have 
higher num

bers of non-crop plants, w
hich in turn increases the 

num
bers of predatory spiders in the crop, w

hich respond to the 
increased structure in the understorey vegetation. 

Reduced or no use of herbicides increases 
plant and insect diversity in the crop   
©

 D
uncan H

arris CC BY
 2.0

Low
 input farm

ing can encourage beneficial 
invertebrates, such as these linyphiid spiders
©

 P.R. H
arvey, Spider Recording Schem

e (2011)

R
are arable plants

M
any species of arable plants are 

rare, declining or of conservation 
concern. Som

e of the species that 
can be found in arable fields are 
cornflow

er, pheasant’s eye, corn 
buttercup and Venus’s looking 
glass. A

rable plants need annual 
ground disturbance in either spring 
or autum

n, m
inim

al com
petition 

from
 a crop (either an unfertilised 

crop or no crop sow
n at all) and 

no application of herbicides. A
rable plants favour sands and 

freely draining acidic soils or chalk and lim
estone derived soils, 

including clays, in sunny situations. Sites tend to have been in 
arable cultivation for a long tim

e (often m
ore than 100 years).

The richest seed banks are often on field edges, w
here 

m
anagem

ent m
ay be m

ost easily focused. Cultivated m
argins 

and conservation headlands are eff
ective w

ays of encouraging 
arable plants. O

rganic farm
ing, or other low

-intensity regim
es, 

such as low
-input spring crops and sum

m
er fallow

s can also 
encourage arable plants and increase the diversity of insect life 
throughout the crop. 

Pheasant’s eye w
as once 

gathered for cut flow
ers  

©
 A

lberto Salguero CC BY SA
 3.0

©
 Peter Row

orth/N
atural England

O
verw

inter stubbles are especially good for 
corn buntings ©

 P.N
. W

atts/N
atural England



W
ildlife and Farm

ing 
37

36
 

W
ildlife and Farm

ing

W
ildCR

U
 project: Crops

W
ood m

ice prefer conservation headlands

Conservation headlands, w
here the outer 6m

 or so of cereal 
fields receive reduced selective pesticide applications, can be 
very beneficial for w

ildlife and are w
idely supported through 

agri-environm
ent schem

e funding. Conservation headlands w
ere 

originally developed by the G
am

e Conservancy Trust (now
 the 

G
am

e and W
ildlife Conservation Trust) and w

ere show
n to have 

higher abundances of insects and arable w
eeds than fully sprayed 

headlands, w
hich in turn supported populations of grey partridge.

 Insects and arable w
eed seeds are also eaten by sm

all m
am

m
als 

such as harvest m
ice and w

ood m
ice and so conservation 

headlands m
ight be beneficial in other w

ays. To find out w
hether 

w
ood m

ice could tell the diff
erence betw

een conservation 
headlands and other w

ithin-crop areas w
e 

fitted tiny radio-transm
itters to w

ood m
ice 

and tracked their m
ovem

ents. It w
as clear 

that m
ice preferred to spend m

ore tim
e 

in conservation headlands and unsprayed 
headlands com

pared to sprayed headlands 
and m

id-field areas. Further investigations 
revealed that in these areas they w

ere pausing 
m

ore often to feed. 

K
ey results

Ȉ������������������������
��������Ƥ�����������

����
m

am
m

als such as w
ood 

m
ice

Ȉ�������������������
diversity of plants 
and invertebrates in 
conservation headlands

 Ȉ��������������������
food sources for sm

all 
m

am
m

als

W
ood m

ouse  ©
 H

ans H
illew

aert CC BY SA
 3.0  
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M
ethiocarb is a non-specific carbam

ate pesticide that is w
idely 

used to control slugs and snails on farm
land. It is usually applied 

as cereal-based pellets and m
ay thus potentially be attractive to 

other, non-target species. W
ood m

ice are know
n to eat m

ethiocarb 
pellets and m

ay therefore be particularly at risk of exposure. 

W
e w

anted to investigate w
hether broadcast applications of 

pellets aff
ected the size of w

ood m
ouse populations, and w

hether 
these eff

ects varied w
ith the tim

ing of application. To answ
er these 

questions, w
e captured, m

arked and released w
ood m

ice on four 
fields. O

ne of the fields w
as treated w

ith m
ethiocarb in autum

n, 
tw

o of the fields w
ere treated in spring, and the rem

aining field 
w

as not treated and acted as a com
parison. 

The results show
ed that broadcast application of m

ethiocarb 
pellets caused a significant decline in w

ood m
ice in both 

spring and autum
n. Im

portantly, though, the decline 
w

as greatest in fields treated in autum
n. This m

ay have 
been due to seasonal variation in food availability, and 
the ease w

ith w
hich pellets w

ere found by m
ice.

W
e conclude that the use of m

ethiocarb pellets could 
have an im

pact on w
ood m

ouse populations and, 
potentially, on species that feed upon w

ood m
ice, such 

as taw
ny ow

ls and kestrels. If m
ethiocarb pellets need to 

be used, spring applications m
ay have few

er adverse eff
ects than  

autum
n applications.

K
ey results

Ȉ��
�����

�����������������
������������Ƥ�������������
w

ith m
ethiocarb pellets

Ȉ�����������������������
�
����������������Ƥ�����

treated in autum
n, 

���
���������Ƥ�����

treated in spring

Ȉ�����������������
�������

m
ethiocarb applications 

m
ay reduce their im

pact 
on non-target w

ildlife 
species W

ildCR
U

 project: Crops

Radio-tracking w
as used to reveal 

the m
ovem

ents of w
ood m

ice in 
arable fields  ©

 Fran Tattersall

Slug control m
ay have less im

pact 
on w

ood m
ice if carried out in 

spring  ©
 CropShot CC BY N

C N
D

 2.0

B
ox 7

B
ox 8

Poppies ©
 N

ick Ford CC BY
 N

C N
D
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Find out m
ore at:

w
w

w
.naturalengland.org.uk    w

w
w

.gw
ct.org.uk    w

w
w

.leafuk.org    w
w

w
.plantlife.org.uk    

w
w

w
.arableplants.org.uk    w

w
w

.rspb.org.uk
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the grasslands of even 50 years ago, w
ith far few

er species. 
N

onetheless, the m
anagem

ent of these grasslands can be 
�
���Ƥ�������������������������������

�������Ǥ

Sem
i-natural grasslands are hom

e to an enorm
ous num

ber of 
plants and invertebrates. Such grasslands are often the result 
of a long history of a particular grazing or cutting regim

e, and 
have very special value. The w

ide range of plants provides food 
for a great variety of invertebrates. These, in turn, support a 
rich fauna of birds and m

am
m

als.

K
ey points

Ȉ�

���������������������������������������

��������

Ȉ��������Ǧ������
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to be protected and cherished

Ȉ��
����������������

����������������������������������Ǧ����ǡ�
but can still be m

anaged to help w
ildlife

G
rasslands

�
������

�������
�
���

Key actions
Potential benefits

Conservation 
headlands

•  Selective inputs to field headlands
•  N

o fertilisers or broad-leaved herbicide
Encourages rare arable plants and insect 
com

m
unities 

Provides key food item
s for birds such as grey 

partridge
Stubbles, fallow

 
plots and spring 
cropping 

•  O
verw

inter stubbles are a rich source of 
seeds and spilt grain 

•  N
atural regeneration on fallow

 plots 
results in a diversity of vegetation 
structure

•  Spring cropping needs few
er inputs, and 

has a m
ore open sw

ard 

Supply vital food for w
intering farm

land birds
Reduces soil disturbance allow

ing som
e 

invertebrates to com
plete their life cycles

Plant and insect com
m

unities are enhanced, 
supporting other w

ildlife

Particularly beneficial for birds such as skylark

Low
 input farm

ing
•  Reducing inputs to field edges or w

hole 
fields 

Benefits plant and invertebrates, and reduces risk 
of harm

ing non-target species

O
ptions especially relevant for crops

Code
ELS/O

ELS options
ELS/O

ELS points
EF6/O

F6
O

verw
intered stubble

120/150 per ha 
EF8/O

F8
Skylark plots 

5 per plot 
EF9

Cereal headlands for birds
100 per ha 

EF10
U

nharvested cereal headlands for birds and rare arable plants
330 per ha

EF13/O
F13

U
ncropped cultivated areas for ground-nesting birds on arable/rotational land

360 per ha
EF15

Reduced herbicide cereal crops follow
ed by overw

intered stubble 
195 per ha

EF22
Extended overw

intered stubble
410 per ha 

EG
1/O

G
1

U
ndersow

n spring cereals
200/150 per ha 

EG
4/O

G
4

Cereals for w
hole-crop silage follow

ed by overw
intered stubble

230/250 per ha
H

LS code
H

LS options
Paym

ent (£)
H

F14
U

nharvested, fertiliser-free conservation headland
£440 per ha

H
F20

Cultivated fallow
 plots or m

argins for arable plants (rotational or non-rotational)
£440 per ha

H
F12

Enhanced w
ild bird seed m

ix plots (rotational or non-rotational)
£475 per ha

H
G

5
Brassica fodder crops follow

ed by overw
intered stubble

£90 per ha
H

G
6

Fodder crop m
anagem

ent to retain or recreate an arable m
osaic

£150 per ha
H

G
7

Low
-input spring cereal to retain or recreate an arable m

osaic
£250 per ha

Self heal ©
 Rosalind Shaw
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G
rasslands have changed dram

atically over 
the last sixty years. The introduction of 
inorganic fertilisers, increasing m

echanisation, 
drainage, increased stock densities, reseeding 
of old pastures and a sw

itch from
 hay to silage 

production have all contributed to reductions 
in sw

ard diversity. The pockets of species-
rich grassland that rem

ain are habitats to be 
protected and cherished for the abundance and 
diversity of w

ildlife they support. 

A
gricultural grasslands range from

 being sem
i-

natural to im
proved, depending largely on the 

num
ber of diff

erent species found. M
ore im

proved 
grasslands tend to have few

er species and therefore 
low

er biodiversity or w
ildlife value. The m

ore 
species a grassland has, the less likely it is that it has 
been fertilised.

Sem
i-natural grasslands

There are five m
ain types of sem

i-natural grassland in England: 
lim

estone (calcareous) grasslands, m
arshy grasslands, acid 

grasslands, low
land m

eadow
s and pastures and upland hay 

m
eadow

s.

Chalk dow
nland (a type of lim

estone grassland) is often 
unsuitable for intensive agriculture because of the nutrient-
poor, shallow

 soil and diffi
cult slopes. For this reason it has often 

survived uncultivated; how
ever, its shallow

 soil structure m
akes 

it extrem
ely fragile and easy to destroy. The decline of extensive 

grazing has m
eant that m

any areas of dow
nland have reverted 

to scrub or other less rare habitat. Chalk dow
nland needs to be 

m
anaged carefully to safeguard its unique flora and fauna. Ideal 

grazing regim
es create varied turf structure w

ith som
e short and 

som
e tall areas, w

ith the precise level of grazing depending on 
the interests of the site. 

A
cid grasslands are less w

ell know
n than low

land m
eadow

s 
or lim

estone grasslands. They tend to occur as m
osaics w

ith 
low

land heathland. The tussocky vegetation and bare ground 
that characterise low

land acid grassland allow
 a w

ide range of 
invertebrates to thrive including solitary w

asps, butterflies and 

Crickets and grasshoppers are found in 
grasslands and flow

er rich m
eadow

s   
©

 Richard Bartz CC BY SA
 2.5

Com
m

on blues are found in abundance on 
dow

nland  ©
 Steve Chilton CC BY N

C N
D

 2.0

m
oths. In som

e areas, such as Breckland, soil 
disturbance is an im

portant part of conservation 
m

anagem
ent to help these species thrive.

Low
land hay m

eadow
s that are rich in w

ildflow
ers 

are a rare and irreplaceable habitat. Closing fields 
off

 from
 grazing livestock allow

s broad-leaved 
plants to flow

er and seed, providing sum
m

er 
food for seed-eaters like linnets, and nectar and 
pollen for insects. The continuation of haym

aking 
provides a greater diversity of w

ildflow
ers, habitats 

for insects and m
am

m
als, and food for birds.

By m
anaging grassland w

ith low
 or very low

 
inputs, soil erosion and run off

 from
 the farm

 
can be reduced. Perm

anently grassed areas w
ill 

slow
 dow

n the flow
 of w

ater on natural drainage 
pathw

ays and reduce the channelling of runoff
 

w
ater, w

hich can produce rills and gullies. 
G

rassland m
anaged or retained w

ith little or 
no fertiliser has a greater value to w

ildlife, such 
as butterflies and bees, and w

ill sustain a w
ider 

variety of plants. Perm
anent grassland is also 

an im
portant historical feature dem

onstrating 
how

 farm
ing has shaped our landscape over the 

centuries.

W
et grassland is a highly valuable habitat for a 

range of plant and anim
al species. These areas 

are especially im
portant for w

intering and 
breeding w

ildfow
l and w

aders, and support a rich 
variety of other w

ildlife, including dragonflies 
and dam

selflies, w
ater beetles, and w

etland 
vegetation. W

et grasslands are usually m
anaged 

by grazing, m
ow

ing, or both, and the tim
ing of 

m
anagem

ent, its intensity and frequency, all 
influence the habitat (Box 10). Som

e species-rich 
w

et grasslands, such as floodplain m
eadow

s, have 
been m

anaged in the sam
e w

ay for hundreds of 
years, and care should be taken not to change this.

Species-rich hay m
eadow

s are rare and im
portant havens 

for w
ildlife  ©

 Peter Row
orth/N

atural England

Chalk dow
nland has unique flora  ©

 G
uy Riddoch

W
et grasslands are vital for birds such as redshank

©
 D

on Sutherland CC BY N
C N

D
 2.0

Cattle-grazing is often used to m
anage w

et grasslands
©

 Peter Row
orth/N

atural England
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A
griculturally im

proved grasslands
 Even in agriculturally im

proved grasslands, 
m

odifications can be m
ade to im

prove the habitat 
for w

ildlife. Increasing plant diversity in productive 
sw

ards results in a greater variation of sw
ard 

structure, and this can be achieved by the inclusion 
of even just a couple of species other than ryegrass. 
Tim

othy, cocksfoot and red fescue are generally 
suitable species. A

dding legum
es or herbs to the 

sw
ard can be even m

ore beneficial. 
 Farm

yard m
anure is the best fertiliser to use 

from
 the w

ildlife point of view
 as it boosts soil 

invertebrates. Earthw
orm

s, for exam
ple, are 

encouraged w
here m

anure has been applied 
the previous season, w

ith benefits for w
ildlife species such as 

hedgehogs (Box 9). Solid m
anure brings invertebrates to the soil 

surface w
here they are m

ore accessible to birds. 

M
echanical operations such as spreading, rolling, topping and 

harrow
ing can be particularly dam

aging to ground-nesting birds 
in the spring so, w

herever possible, they should be tim
ed before 

or after the breeding season in fields w
ith breeding birds. 

Sim
ilarly, the tim

ing of m
ow

ing for silage is im
portant. Early 

m
ow

ing, w
hether for hay or silage, can destroy eggs and chicks, 

so late m
ow

ing is preferable. Later m
ow

ing w
ill also allow

 
flow

ering, providing pollen and nectar sources for grassland 
invertebrates. Even better, if som

e plants can be left to go to 
seed, this w

ill provide food for birds late into the year, and even 
through the w

inter.

Leaving uncut m
argins and corners in grass fields provides a 

refuge for w
ildlife from

 farm
 operations. Such structural, tussocky 

areas are good habitat for voles and other sm
all m

am
m

als, w
hich 

are preyed upon by ow
ls and kestrels. Invertebrates, including 

pollinators and other beneficial invertebrates, w
ill also benefit 

from
 these uncut areas. 

Including m
ore plant species in im

proved 
sw

ards w
ill have biodiversity benefits

©
 N

igel Jones CC BY N
C N

D
 2.0

A
rable reversion to perm

anent grassland
 The reversion of arable land to perm

anent grassland is a m
ajor 

w
ork area funded through agri-environm

ent schem
es. A

rable 
reversion can have a num

ber of environm
ental benefits including 

ecological, landscape, archaeological and resource protection 
benefits. It m

ay provide opportunities for the re-creation of 
species-rich grassland and other valuable habitats such as 
w

etland and heath, and habitats can be created to benefit 
specific species, such as w

et grassland for w
ading birds and 

w
ildfow

l. It can provide a buff
er from

 fertiliser run-off
 and sprays, 

for exam
ple, alongside Sites of Special Scientific Interest (SSSIs), 

rivers and other im
portant w

ildlife areas. A
dditionally, areas of 

existing sem
i-natural habitat can be linked, creating larger, m

ore 
coherent blocks. A

dditional grazing can be provided w
hich m

ay 
aid the m

anagem
ent of other habitats, for exam

ple by allow
ing 

stocking rates to be reduced, or by m
aking grazing of sm

all 
areas of sem

i-natural grassland m
ore viable. D

etails of how
 to 

undertake arable reversion are found on the N
atural England 

w
ebsite.

 

Som
e grassland statistics

A
round 100,000ha of sem

i-natural grassland survives in 
England. This is roughly 3%

 of the total area of grassland. 
A

bout half of this is low
land calcareous grassland (chalk 

dow
nland and w

old and other lim
estone grasslands such as 

the Cotsw
olds and M

endips). The rest consists of low
land 

m
eadow

s and pastures (20%
), low

land acid grassland (10%
), 

purple m
oor-grass/rush pastures (10%

), upland hay m
eadow

s 
(2%

) and upland calcareous grassland (10%
). These figures are 

approxim
ate, and in m

any parts of England the exact extent of 
the surviving resource is still not know

n. 

M
ost surviving w

ildlife-rich grasslands in Britain are isolated 
fragm

ents of form
erly m

uch larger grassland landscapes or farm
land rich in grassland habitats. It is 

estim
ated that, overall, 97%

 of low
land m

eadow
s in England have been agriculturally im

proved or  
lost since 1940.  
(Source: w

w
w

.grasslands-trust.org)

U
ncut grass m

argins w
ill benefit invertebrates 

©
 Tara Proud

Later m
ow

ing for silage can reduce dam
age 

to ground-nesting birds, and allow
 plants to 

flow
er ©

 A
ndrew

 H
ill CC BY

 N
C N

D
 2.0

Species-rich grassland can be created through 
arable reversion  ©

 Ruth Feber

N
orth M

eadow
, Cricklade  

©
 N

ick W
arner CC BY N
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 2.0
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H
ow

 to help hedgehogs

The unm
istakable hedgehog, although w

idespread, is believed 
to be suff

ering severe population declines. Possible factors 
include changes in land use, resulting in loss of habitat (such as 
rough pastures and hedgerow

s) that they need for feeding and 
breeding. Pesticide use, particularly m

olluscicides, m
ay also be 

a factor. Finding out how
 hedgehogs use the landscape in w

hich 
they live is a crucial part of understanding how

 declines m
ight be 

reversed. W
e m

arked hedgehogs to find out w
here they spent 

their tim
e and w

e surveyed a range of factors w
hich characterised 

the fields occupied by hedgehogs. 

The surface availability of earthw
orm

s w
as the principal factor 

aff
ecting w

hether or not a field w
as occupied, together w

ith 
the num

ber of m
olehills, w

hich them
selves are associated 

w
ith earthw

orm
 abundance. A

nother im
portant factor w

as 
the proxim

ity of badgers. Badgers are significant predators of 
hedgehogs, and fields occupied by hedgehogs tended to be 
further aw

ay from
 fields w

ith signs of badger activity. H
ow

ever, 
m

any hedgehogs w
ere also closer to urban settlem

ents, w
hich 

happened to be further from
 badger activity. 

G
rassland m

anagem
ent that increases earthw

orm
 populations, 

together w
ith the provision of other habitats such as hedgerow

s 
and w

oodland habitats, and reductions in pesticide use, w
ill have 

im
portant benefits for hedgehogs on farm

land.

K
ey results

Ȉ��
����������������������

��������ơ
�������������

population declines

Ȉ�	�������
�������������

earthw
orm

s attract 
hedgehogs
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that increases 
earthw

orm
s w

ill help 
hedgehogs and other 
w

ildlife

True-fox sedge  ©
 Liam

 Rooney, Floralim
ages CC BY
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N
ew

 discoveries of rare plants: true fox-sedge

True fox-sedge is a Red D
ata Book plant classified as N

ationally 
V

ulnerable. U
ntil 2004, its presence in O

xfordshire w
as lim

ited to 
just a few

 sites along the River Ray, but in 2004/2005 eight new
 

sites w
ere found by a BBO

W
T/W

ildCRU
 survey, proving that the 

U
pper River Ray floodplain is an im

portant stronghold for the 
species. The area has been rem

arkably unaff
ected by intensive 

farm
ing practices and retains an uncom

m
on am

ount of species-
rich grassland, along w

ith abundant w
etland areas such as ponds 

and ditches. These are probably critical factors in the survival of 
the true fox-sedge.

True fox-sedge does not appear to grow
 under intensive 

agricultural m
anagem

ent. It grow
s w

ell under hay-cutting and 
light grazing m

anagem
ent, and also w

here no m
anagem

ent is 
carried out at all. It w

as not found close to larger w
atercourses, 

possibly due to past engineering / m
aintenance, but also because 

it m
ay not tolerate deep or running w

ater. 

Regular flooding, and the availability of agri-
environm

ent schem
e grants in the U

pper 
Ray floodplain, m

ake extensive m
anagem

ent 
a relatively attractive option in this area. 
H

eavy clearance of w
atercourses is no longer 

carried out and there is little arable land in the 
floodplain. The prim

ary threat is hedgerow
 and 

scrub grow
th, causing too m

uch shade. This 
should be m

onitored, w
ith landow

ners advised 
and assisted w

here necessary to carry out 
m

anagem
ent w

ork.

K
ey results

Ȉ������
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���ƪ���������
is an O

xfordshire 
stronghold for the rare 
true fox-sedge

Ȉ���������Ǧ������ƪ���������
under extensive 
m

anagem
ent such as hay 

cutting or light grazing, 
in w

etland areas

Ȉ��
��������

����������
ditches or large 
w

atercourses are not 
suitable for this species

W
ildCR

U
 project: G

rasslands

Earthw
orm

s are one of the chief 
food item

s of hedgehogs on 
pasture  ©

 pfly CC BY SA
 2.0

The River Ray floodplain, a 
stronghold for true fox-sedge
©

 M
ichael CC BY SA

 2.0

B
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B
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H
edgehog ©

 G
audete CC BY SA
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G
rasslands

Find out m
ore at:

w
w

w
.grasslands-trust.org    w

w
w

.naturalengland.org.uk    w
w

w
.rspb.org.uk    w

w
w

.plantlife.org.uk   
w

w
w

.floodplainm
eadow

s.org.uk    w
w

w
.w

ildlifetrusts.org    
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Ponds are an extrem
ely valuable habitat for w

ildlife on 
����

����Ǥ����������������������ǡ������ǡ�����������ƪ���������
on ponds for at least part of their life cycle, w

hile others live 
in ponds for the w

hole of their lives. O
ther w

ildlife, including 
������������ǡ���������������ǡ�����Ƥ������

����������������
�����������������������������������

���������Ǥ��
������ơ

������
pond types have w

ildlife value, but good w
ater quality and 

shallow
 banks w

ith em
ergent vegetation are especially 

im
portant.

Ponds

K
ey points
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im
portant
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���������������������

ǡ���� 
places w

here they w
ill receive clean w

ater, to help w
ildlife 

 

�
������

�������
�
���Key actions

Potential benefits
Species-rich grasslands

•  H
ave often been m

anaged in the sam
e 

traditional w
ays for hundreds of years, 

usually by grazing or cutting for hay

M
anagem

ent should not be changed 
w

ithout careful consideration 

Im
proved grasslands

•  Tim
e m

ow
ing to avoid the nesting 

season, and to allow
 plants to flow

er and 
set seed and to reduce disturbance to 
invertebrates

•  U
se m

anure to fertilise w
here possible  

Increases survival of chicks
Enhances food for w

intering farm
land birds

Encourages earthw
orm

s
A

rable reversion
•  Can help restore species-rich grasslands
•  Follow

 agri-environm
ent schem

e 
guidelines

H
as m

any ecological and environm
ental 

benefits

O
ptions especially relevant for grasslands

Code
ELS/O

ELS options
ELS/O

ELS points
EK

1/O
K

1
Take field corners out of m

anagem
ent

400/500 per ha 
EK

2/O
K

2
Perm

anent grassland w
ith low

 inputs 
85/115 per ha

EK
3/O

K
3

Perm
anent grassland w

ith very low
 inputs

150/180 per ha 
EK

4/O
K

4
M

anagem
ent of rush pastures

150/180 per ha
EK

5/O
K

5
M

ixed stocking
9 per ha

EK
20/O

K
20

Ryegrass seed-set as w
inter/spring food for birds

80/190 per ha
EK

21/O
K

21
Legum

e and herb-rich sw
ards

200/250 per ha
H

LS code
H

LS options
Paym

ent (£)
H

K
6

M
aintenance of species-rich, sem

i-natural grassland
£200 per ha

H
K

7
Restoration of species-rich, sem

i-natural grassland
£200 per ha

H
K

8
Creation of species-rich, sem

i-natural grassland
£280 per ha

H
K

9
M

aintenance of w
et grassland for breeding w

aders
£335 per ha

H
K

10
M

aintenance of w
et grassland for w

intering w
aders and w

ildfow
l

£255 per ha
H

K
11

Restoration of w
et grassland for breeding w

aders
£335 per ha

H
K

12
Restoration of w

et grassland for w
intering w

aders and w
ildfow

l
£255 per ha

H
K

13
Creation of w

et grassland for breeding w
aders

£355 per ha
H

K
14

Creation of w
et grassland for w

intering w
aders and w

ildfow
l

£285 per ha
H

K
15

M
aintenance of grassland for target features

£130 per ha
H

K
16 

Restoration of grassland for target features
£130 per ha

H
K

17 
Creation of grassland for target features

£210 per ha
H

E11
Enhanced strips for target species on intensive grassland

£590 per ha

Com
m

on toad  ©
 nutm

eg66 CC BY N
C N

D
 2.0



W
ildlife and Farm

ing 
49

The three basic principles for creating a good 
w

ildlife pond are: first, find a place w
ith a clean 

w
ater source; second, leave the pond to be 

colonised naturally and third, ensure the pond 
is protected from

 dam
aging im

pacts once it is 
created.

W
ater quality is one of the key factors aff

ecting  
the richness of the invertebrate com

m
unity  

(Box 12). The best sources of w
ater for ponds are 

rain and surface w
ater draining into the pond from

 
non-intensively farm

ed areas. Ponds should not 
be sited w

here land is likely to be high in nutrients, 
particularly w

here fertilisers and pesticides are 
applied and could run off

 into the pond. W
ater 

from
 ditches and stream

s can carry silt, nutrients or 
pollutants, so generally should not feed into ponds. 

N
ew

 ponds should not be planted up as they are 
best left to be colonised naturally. Som

e creatures, 
such as w

ater bugs, w
ill start to colonise ponds 

w
ithin hours of their creation and, over the years, 

m
any other species w

ill arrive of their ow
n accord. 

Som
e im

portant and rare plants and anim
als are 

found only in new
 ponds, because they need bare 

m
ud w

ithout the com
petition of later colonists. It 

is tem
pting to accelerate the process if the pond 

looks bare, but introducing species to the pond risks 
the accidental transfer of invasive alien species, 
particularly plants, such as w

ater fern or parrot’s 
feather. These can dom

inate a pond, preventing 
native species from

 flourishing, and m
ake the 

habitat unsuitable for other pond life.

Ponds that are good for w
ildlife can be m

any 
shapes and sizes. H

ow
ever, there are som

e broad 
guidelines that w

ill help to m
ake the m

ost of a new
 

pond for w
ildlife. Ideally, m

ost of the pond m
argin 

should be broad and shallow
 (less than 1:5 and 

preferably <1:20) and the draw
dow

n zones (the 
parts of the pond that are exposed w

hen w
ater 

levels drop during the drier sum
m

er m
onths) should 

be broad and undulating. These shallow
s w

ill be the 
richest part of the pond and w

ater depths during 
the w

inter should be less than 10cm
 for as broad a 

zone as possible. 

G
ood w

ater quality is vital for a healthy pond  ©
 Eva Raebel

Ponds w
ith poor quality w

ater w
ill support less w

ildlife 
©

 Eva Raebel
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Ponds are one of the richest freshw
ater habitats. 

�
�������������������ǡ�������

�������������
����������

invertebrates than rivers, ditches and stream
s. 

They vary greatly in their size and characteristics, 
but a healthy pond w

ill contain a diverse 
com

m
unity of plants and aquatic invertebrates.

Pond plants m
ay include those that live subm

erged 
beneath the w

ater (som
etim

es called oxygenators, 
such as hornw

ort), floating species (such as broad-
leaved pondw

eed), and em
ergent species (such 

as reed m
ace), and all of these contribute to the 

health and diversity of the pond. Invertebrates 
that are found in or around ponds include m

ayflies, 
dragonflies and dam

selflies, w
ater beetles, w

ater 
bugs, caddis-flies and snails and these are, in turn, 
fed upon by species higher up the food chain, such 
as new

ts, frogs and toads. 

Ponds provide a valuable source of w
ater for other 

w
ildlife for drinking and bathing; for exam

ple, birds 
w

ill regularly visit ponds, and ponds can provide 
an essential source of w

ater for pollinating insects. 
H

oneybees, for exam
ple, need w

ater for diluting 
honey stores and for cooling the nest. G

rass snakes 
are frequently found near ponds because they eat 
frogs, and bats visit ponds to drink and to feed on 
the m

any flying insects found there. The dam
p 

conditions around ponds m
ay have their ow

n 
distinct com

m
unities of plants and invertebrates, 

m
any of w

hich have declined w
ith the loss of farm

 
ponds over the last century (Box 11). M

any birds, 
such as tree sparrow

 and lapw
ing, also benefit from

 
the soft pond m

argins as they are a good source of 
insect food for rearing chicks.

Creating ponds

Creating a pond for w
ildlife is straightforw

ard if a 
few

 basic guidelines are follow
ed. O

nce established, 
a pond should need little intervention for m

any 
years. A

s a pond m
atures, the plant and anim

al 
com

m
unities it supports w

ill change; both young 
and old ponds are good for w

ildlife, and the m
ore 

ponds in the landscape, the better (Box 12).
G

rass snakes are often found around ponds  ©
 Fafner G

FD
L

Broad-bodied chasers are one of the first dragonflies to 
colonise a pond  ©

 Stever H
iner/N

atural England

©
 K

atrin W
icker G

FD
L

Em
ergent plants such as yellow

 flag (above) and floating 
species such as broad-leaved pondw

eed (below
) are good for 

w
ildlife 

©
 Eva Raebel
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There are lots of m
yths about the need to m

anage 
ponds. M

ost w
ildlife ponds don’t need to be 

m
anaged to keep their w

ildlife value, unless they 
contain a rare species w

hich has very specific 
habitat requirem

ents. Poor pond m
anagem

ent has 
the potential to do m

ore harm
 than good. D

ecide 
w

hich ponds on the farm
 you w

ant to be for w
ildlife, 

as you w
ill m

anage these diff
erently from

 ponds 
w

hich have been created for other uses, such as 
drainage or fishing. 

If the pond is to be m
anaged for w

ildlife, take a 
cautious approach. Begin by m

aking an inventory 
of im

portant habitats that should be kept, including 
poached m

uddy m
argins and dense stands of 

em
ergent vegetation (large areas of deep open 

w
ater w

ill be the least valuable habitat for w
ildlife). 

A
void m

aking all ponds on the farm
 the sam

e; for 
exam

ple, allow
 som

e ponds to becom
e shallow

 and 
tem

porary as they slow
ly fill w

ith sedim
ents. D

on’t 
undertake drastic w

ork, such as deepening the 
w

hole pond, cutting back all the trees or com
pletely 

fencing off
 the pond from

 livestock. If m
anagem

ent 
w

ill aff
ect m

ore than 1/4 of the pond, seek advice.
 It is im

portant to rem
em

ber that diff
erent species 

use diff
erent types of ponds, w

hether shaded, 
tram

pled, tem
porary or perm

anent. A
ll sorts of 

ponds w
ill have great value for w

ildlife and should 
be retained. The m

ost eff
ective w

ay of m
aintaining 

w
ildlife ponds is to ensure that they are buff

ered by 
sem

i-natural habitat.

Ponds and the law

Creating a pond m
ay require a licence from

 the 
Environm

ent A
gency or local authority, depending 

on the planned size, and w
here it is to be sited. 

Clean silt can be disposed of on land near the pond, 
as long as it is part of the sam

e farm
 and w

on’t 
cause dam

age to other habitats or get w
ashed  

back into the pond. Pond m
anagem

ent could 
im

pact upon sites w
ith archaeological value, 

especially if the pond is over 50 years old. If in 
doubt, seek advice.

A
 pond clogged w

ith invasive parrot’s feather 
©

 Xavier Cervera

Buff
er strips around ponds can help im

prove w
ater quality

©
 Eva Raebel
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In areas of clean unpolluted w
ater, deeper sections of the pond 

w
ill support m

any subm
erged and floating leaved plants. But 

ponds deeper than 1-1.5m
 provide little additional value for 

w
ildlife. V

arying the depths across the pond w
ill create a range of 

beneficial habitats for plants and anim
als. 

If possible, create pond com
plexes or m

ultiple pools including 
both perm

anent and seasonal ponds of varying areas and depths, 
rather than a single w

aterbody. It is im
portant to rem

em
ber that 

new
 ponds should not be dug w

here there are existing valuable 
habitats, such as species-rich w

etlands, or w
here uncom

m
on 

species already live. If there is any uncertainty, seek advice.

Pond m
anagem

ent

Existing ponds m
ay not alw

ays be in good condition. The m
ost 

com
m

on problem
 is poor w

ater quality due to fertiliser, pesticide 
and sedim

ent run-off. O
nce polluted, ponds can be very diffi

cult 
to clean up and it is often m

ore cost eff
ective to create new

 clean 
w

ater ponds for w
ildlife. Sim

ilarly, eradicating invasive non-native 
plants can be diffi

cult and it is better to take m
easures to stop 

them
 getting into the pond in the first place. 

Tem
porary ponds are im

portant too
Som

e ponds regularly dry out in the sum
m

er. These 
tem

porary, or ephem
eral, pools often have historical and 

cultural significance and are hom
e to a w

ide range of plants 
and anim

als that have evolved to survive and flourish in these 
conditions. O

ne of these, the fairy shrim
p, produces eggs 

that can survive desiccation w
hen the pond dries out, and 

w
ill hatch out and breed w

hen the pond w
ets up again. H

igh 
quality tem

porary ponds are now
 a rare habitat type in the 

U
K

, placing m
any of the plants and anim

als that depend on 
them

 under threat. 
Tem

porary ponds 
should not be filled 
in, or dug out to 
create perm

anent 
ponds, and they 
often benefit from

 
som

e tram
pling by 

livestock.
Fairy shrim

ps need ponds that regularly dry out
©

 D
irk Ercken

N
ew

ts m
ay arrive in ponds in spring   

©
 Ruth Feber



H
ealthy O

xfordshire farm
 pond  ©

 Eva Raebel

Ponds in the U
pper Tham

es region

In the U
K

, 50%
 of farm

land ponds have been lost over the past 
century and only 8%

 of the estim
ated rem

aining 482,000 ponds 
are of good quality. Pond loss in the U

pper Tham
es region is no 

exception. O
ur research on dragonflies and dam

selflies suggests 
that up to 50%

 of recorded ponds have disappeared from
 the 

U
pper Tham

es area over the sam
e tim

e period.

From
 a questionnaire survey of 90 farm

ers, 73%
 stated that they 

w
ould consider pond creation, com

pared to 40%
 that w

ould 
increase w

et grassland, by considering in-channel enhancem
ents

such as bunds. Positive attitudes am
ong farm

ers tow
ards pond 

creation increased betw
een 2003 and 2008, w

ith 65%
 in favour in 

2003 com
pared w

ith 80%
 in 2008. 

A
s part of our habitat creation w

ork in the U
pper  

Tham
es, w

e advised upon 28 pond creations, 
of w

hich 18 w
ere im

plem
ented. O

f these, over 
half w

ere created outside agri-environm
ent 

schem
e agreem

ents. Support for the creation 
of new

 ponds currently com
es through H

igher 
Level Stew

ardship (H
LS), but other sources of 

help and funding m
ay also be available (see Pond 

Conservation’s M
illion Ponds Project w

ebsite). 

W
hile m

any of the landow
ners w

e w
orked 

w
ith took particular pride in their ponds and 

w
ould m

aintain them
 in the absence of agri-

environm
ent schem

e funding, these tended to be fish ponds w
ith 

low
 conservation value. The uptake of pond options w

ithin ELS 
and H

LS w
as low

 relative to other options. 

K
ey results
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G
rid show

s num
bers of ponds lost 

across the River Ray catchm
ent, 

O
xfordshire  ©

 Eva Raebel

Large red dam
selfly  ©

 P.C. W
atts
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W
e studied ponds across the U

pper Tham
es to find out w

hich 
features are m

ost im
portant for dragonflies and dam

selflies. 
Ponds that w

ere dom
inated by floating and subm

erged 
vegetation had the highest num

bers, and the greatest num
ber 

of diff
erent species, of dragonflies and dam

selflies. They also 
had the m

ost transparent w
ater. These good quality ponds w

ere 
alw

ays surrounded by buff
er strips (unfertilised grass strips). 

Pond vegetation provides dragonflies and dam
selflies w

ith 
refuges from

 predators and a variety of suitable sites for egg-
laying. Vegetation and clean w

ater w
ill also encourage prey for 

the aquatic larvae of dam
selflies and dragonflies, such as insect 

larvae, w
ater-fleas, crustaceans and tadpoles. Buff

ers of sem
i-

natural vegetation around the pond help by providing roosting 
areas for adults, and m

ay im
prove w

ater quality by reducing 
surface run-off, encouraging species w

hose larvae cannot live in 
poor w

ater-quality ponds. 

M
any dragonflies like open w

ater, and new
ly 

created ponds w
ere rapidly colonised by 

dragonflies and dam
selflies, w

ith evidence of 
breeding in the year after their creation. W

e also 
found that having several good quality ponds 
w

ithin 100m
 of each other helped populations 

of dragonflies and dam
selflies, by acting as 

‘stepping stones’ across the landscape. 

K
ey results
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vegetation and w

ater 
w

ith open pond surface 
areas
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ponds provide roosting 
habitat and help im

prove 
w

ater quality
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A
n ideal pond for dragonflies  

©
 Eva Raebel
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D
itches are highly valuable w

et farm
land features. W

hether 
����

��������������������ƪ�����ǡ���������������
�������������

farm
land w

ildlife, including plants, invertebrates, am
phibians, 

reptiles, birds and m
am

m
als. D

itches can sustain a range of 
rarer plants and invertebrates, and provide food, shelter and 
breeding areas for m

ore com
m

on species throughout the 
year. They also act as a netw

ork of w
ildlife corridors across the 

landscape, linking other species-rich areas.

K
ey points
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the w

ildlife value of ditches

D
itches

©
 D
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Find out m
ore at

w
w

w
.pondconservation.org.uk    w

w
w

.buglife.org.uk    w
w

w
.environm

ent-agency.gov.uk    

�
������

�������
�
���

Key actions
Potential benefits

Pond creation
•  Site pond w

here there is a clean w
ater 

source
•  Leave to colonise naturally

•  Protect from
 dam

aging farm
 operations

•  Seek advice

W
ater quality has biggest im

pact on pond w
ildlife

 Planting can introduce non-native, invasive plants 
w

hich w
ill dom

inate the pond
Livestock tram

pling, fertilizer and pesticide run-
off

 reduce w
ater quality

Pond design
•  Keep m

argins shallow
 and undulating

•  Create diff
erent depths w

ithin the pond
•  If possible, aim

 for m
ore than one pond 

Encourages em
ergent vegetation and m

ovem
ent 

of anim
als

Provides a variety of habitats
N

etw
orks of ponds act as ‘stepping stones’

Pond m
anagem

ent
•  Leave ponds alone as m

uch as possible

•  Plan pond m
anagem

ent at the farm
 level

•  D
o not clear w

hole pond at the sam
e tim

e

Leaves w
ildlife undisturbed and allow

s ponds to 
develop naturally
Ensures that there is a variety of habitat types 
across the landscape w

ithout trying to achieve 
everything in the sam

e pond
W

ill allow
 elem

ents of im
portant habitats to 

rem
ain

O
ptions especially relevant for ponds

Code
ELS/O

ELS options
ELS/O

ELS points
EE7/O

E7
Buff

ering in-field ponds in im
proved perm

anent grassland/organic grassland
400/500 per ha

EE8/O
E8

Buff
ering in-field ponds in arable land/rotational land

400/500 per ha
H

LS code
H

LS options
Paym

ent (£)
H

Q
1

M
aintenance of ponds of high w

ildlife value (less than 100m
2)

£90 per pond 
H

Q
2

M
aintenance of ponds of high w

ildlife value (m
ore than 100m

2)
£180 per pond
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D
itches in m

ore intensively farm
ed land are often found next 

to field m
argins and hedgerow

s (Box 14), w
hich can act as 

im
portant buff

ers for ditch com
m

unities, as w
ell as adding to 

the range of habitats available for w
ildlife. The m

anagem
ent of 

these adjoining habitats is im
portant. W

ell m
anaged hedgerow

s 
and field m

argins w
ill add to the w

ildlife value of the ditch, but 
allow

ing hedgerow
s to becom

e very overgrow
n can shade out the 

ditch, resulting in a poorer com
m

unity of plants and anim
als. 

Like hedgerow
s and field m

argins, ditches are a linear habitat 
and help increase habitat connectivity across the landscape. 
This facilitates species’ m

ovem
ents, helping them

 disperse and 
expand their ranges, w

hich m
ay be especially im

portant in the 
face of clim

ate change. 

H
edges and m

argins can add to the w
ildlife 

value of a ditch  ©
 Rosalind Shaw

W
here hedgerow

s are overgrow
n, ditches m

ay 
becom

e shaded and poorer for w
ildlife  

©
 Rosalind Shaw

Invasive plants
Som

e invasive plants w
ill 

readily spread along ditches and 
w

atercourses. Exam
ples include 

Japanese knotw
eed and H

im
alayan 

balsam
. H

im
alayan balsam

, first 
introduced in 1839, is now

 w
idely 

established in the U
K

. Its aggressive 
seed dispersal, coupled w

ith high 
nectar production w

hich attracts 
pollinators, often allow

s the 
H

im
alayan balsam

 to outcom
pete 

native plants. Today it is found 
throughout m

ost of the U
K

. 

Recent research suggests that one w
ay to help control 

the spread of riparian H
im

alayan balsam
 is to decrease 

eutrophication, thereby perm
itting the better-adapted local 

vegetation that gets outgrow
n by the balsam

 on w
atercourses 

w
ith high nutrient load, to rebound naturally. H

ow
ever, 

w
here it is w

ell established, other m
ethods of control, either 

m
echanical or chem

ical, m
ay be needed. A

dvice should be 
sought from

 the Environm
ent A

gency. The use of herbicides in 
or near rivers, canals, lakes and drainage channels in England 
and W

ales requires EA’s prior agreem
ent. 

H
im

alayan balsam
 

©
 Peter Row

orth/N
atural England
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D
itches

Farm
land ditches provide a range 

of w
ildlife habitats in the form

 of 
�
�����ȋ�

��������������������������
and perm

anence), channel 
substrate, and aquatic, bank side 
and bank top vegetation. D

itches 
provide im

portant habitat for 
farm

land birds, invertebrates, 
plants, am

phibians and reptiles, 
and m

am
m

als. Som
e priority 

species are especially associated 
w

ith ditches. O
f the 70 B

iodiversity 
�
�������

����ȋ�
�
�
Ȍ�������������������

being associated w
ith ponds, around 

20 are also associated w
ith ditch 

habitats. D
itches m

ay also support uncom
m

on species and 
tem

porary w
ater invertebrates due to their seasonality.

In intensively farm
ed landscapes, ditches can be highly valuable 

habitats for w
ildlife, particularly so if w

ell m
anaged. They can 

provide food, shelter and breeding habitats, for both com
m

on 
and uncom

m
on species, w

here these resources m
ight be scarce 

in the surrounding landscape. D
itches are hom

e to a range of 
aquatic invertebrates, and the edges of ditches often have diverse 
plant com

m
unities w

hich can support abundant insects, through 
food for insect larvae, and nectar and pollen for the adult stages 
(Box 13).

These invertebrates, in turn, supply birds w
ith a particularly 

good source of food through the spring and sum
m

er. D
itches are 

know
n to be valuable for yellow

 w
agtails, song thrushes, starlings 

and reed buntings. Taller vegetation at the fringes of ditches can 
provide nesting habitat for species such as grasshopper, sedge 
and reed w

arblers. O
ther anim

als that are particularly associated 
w

ith ditches are the declining w
ater vole, and am

phibians and 
reptiles, such as com

m
on toads and grass snakes.

In som
e places that are prone to flooding, land drainage has 

created grazing m
arsh, w

hich is dam
p pasture w

ith netw
orks 

of ditches. The w
ildlife interest of these coastal and floodplain 

grazing m
arshes generally lies in the w

ater-bodies, rather than 
the grassland, w

ith the ditches being particularly im
portant for 

invertebrates. G
razing m

arshes throughout England and W
ales 

have distinctly diff
erent habitats and species, so need to be 

m
anaged in specific w

ays to protect their w
ildlife. 

Blue-tailed dam
selflies are found in ditches

©
 P.C. W

atts

Frogs and toads w
ill spaw

n in ditches
©

 M
iles W

olstenholm
e

D
itches in cattle grazing m

arsh are often 
species-rich  ©

 Evelyn Sim
ak CC BY

 SA
 2.0
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Cattle create a variety of habitats by poaching 
shallow

 m
argins and grazing. G

razing the ditch 
edges benefits plants and a variety of invertebrates. 
H

ow
ever, fencing off

 som
e sections w

ill perm
it the 

grow
th of taller vegetation, targeting species such 

as reed buntings and w
ater voles.

H
igh w

ater quality is essential to the w
ildlife value 

of drainage channels. The agricultural m
anagem

ent 
of the surrounding land strongly influences w

ater 
quality. For exam

ple, it is im
portant to keep 

pesticide and fertiliser inputs aw
ay from

 the w
ater, 

and slurry and m
anure should not be spread w

ithin 
10m

 of a ditch. Buff
er strips adjacent to ditches help 

to keep inputs aw
ay, and tim

ely application and 
appropriate rates of inputs w

ill reduce leaching and 
w

astage.
 G

ood soil m
anagem

ent on grass and cropped land 
facilitates the retention of valuable topsoil and 
m

inim
ises nutrient-loaded sedim

ent entering w
ater 

bodies. V
isual m

onitoring of ditches can give an 
indication of quality: clear w

ater, a range of plants 
and an abundance of insects are signs of good 
w

ater quality.

A
s w

ell as having benefits for w
ildlife, good ditch 

m
anagem

ent can help to m
aintain optim

um
 field 

drainage conditions for crop grow
th, m

inim
ise 

sedim
ent and nutrient transport from

 the field to 
the river, im

prove the health of livestock, and be an 
early indicator of pollution problem

s.

 

H
igh w

ater quality benefits aquatic plants and invertebrates
©

 Peter Row
orth/N

atural England

Reed buntings use ditches for feeding 
©

 Therm
os CC BY SA

 2.5

Frog-bit in farm
 ditch  ©

 Paul Lacey/N
atural England
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D
itch m

anagem
ent 

In order to drain land eff
ectively, 

ditches need to be routinely m
anaged 

to prevent silt and vegetation building 
up, w

hich w
ill restrict the w

ater flow
. 

D
itches should be m

anaged on a 
rotational basis to m

aintain habitat 
diversity. M

any species have poor 
m

obility, so m
anagem

ent should aim
 

to achieve a patchw
ork of ditches at 

diff
erent stages w

ith a cycle of 5 years 
or m

ore w
herever possible. A

 ‘little 
and often’ approach, only w

orking 
on one bank at a tim

e and cutting or 
clearing diff

erent ditches in diff
erent 

years, w
ill m

inim
ise the im

pact on 
w

ildlife and benefit the environm
ent. 

 D
itches should not be cleared 

betw
een M

arch and the end of 
A

ugust; clearing in autum
n w

ill reduce 
the disturbance to birds, aquatic 
insects and the setting of seeds. A

s 
m

uch vegetation as possible should 
be left on the ditch banks to help 
w

ildlife re-colonise the ditch. 
 

Som
e species require particular ditch profiles, so 

aim
ing for a variety of ditch bank profiles around 

the farm
 w

ill help a greater diversity of species to 
find suitable habitats. For exam

ple, w
ater voles and 

kingfishers prefer steeper banks, but the m
ajority 

of w
etland plants and invertebrates prefer very 

shallow
 w

ater. Shallow
 ditch edges are particularly 

im
portant in areas w

here w
aders breed, to provide 

access to insect rich feeding areas and prevent 
chicks being trapped in steep-sided ditches. W

here 
possible the shallow

er slopes should receive the 
m

ost sunlight: gentle slopes on south-facing banks 
provide excellent habitat for a variety of plants and 
anim

als.
 

A
void clearing ditches in the sum

m
er to help leave plants and 

anim
als undisturbed  ©

 Ruth Feber

A
 recently cleared ditch w

ith recovering vegetation
©

 Rosalind Shaw



Surveying a ditch  ©
 Ruth Feber

B
iodiversity of farm

 ditches

M
uch of the inform

ation on ditches in low
land farm

land has com
e 

from
 surveys in coastal grazing m

arshes w
hich contain rich plant 

and invertebrate com
m

unities. There is m
uch less inform

ation 
on the w

ildlife found in ditches on intensively m
anaged 

agricultural land, and how
 it is aff

ected by m
anagem

ent. W
e 

carried out surveys of 170 ditches in O
xfordshire, and interview

ed 
land m

anagers, to investigate the factors aff
ecting plant and 

invertebrate com
m

unities of farm
land ditches.

The m
ost im

portant im
pacts on the species richness of ditches 

w
ere w

ater depth and am
ount of shade. Shallow

, shadier ditches 
had few

er plant and invertebrate species than less shaded ditches 
w

ith deeper w
ater. O

f the farm
ers surveyed, m

any carried out 
little m

anagem
ent of ditches. The average tim

e since ditches 
w

ere last dredged w
as 15 years, and tim

e since the vegetation 
w

as cut w
as around 8 years. W

hether or not a ditch w
as entered 

into an agri-environm
ent schem

e (A
ES) appeared to 

have little im
pact on either the reported m

anagem
ent 

regim
e or the biodiversity value of the ditch.

Increasing the am
ount of w

ater in ditches, by increasing 
the w

ater depth or retaining w
ater in ditches for longer 

periods, could increase the biodiversity value of ditches 
in agricultural landscapes. Reducing the am

ount of 
shade over narrow

 ditches by m
anaging adjacent 

hedgerow
s is also likely to increase the species diversity  

of plant and invertebrate com
m

unities w
ithin the ditch.

K
ey results

Ȉ��
���������������

biodiversity and 
m

anagem
ent of ditches 

in O
xfordshire farm

land

Ȉ��
��������

�����������
w

ater, and that w
ere 

less shaded, had m
ore 

species of plants and 
invertebrates

Ȉ��
��������������������

w
ater depth and reduce 

shade over ditches could 
increase their w

ildlife 
value

D
itch 

dredging and 
cutting of 
vegetation 
w

as very 
infrequent for 
m

any farm
 

ditches  
©

 Rosalind Shaw

Farm
 ditch in O

xfordshire
  ©

 Rosalind Shaw

D
itches are im

portant for bum
blebees

The relative im
portance for bum

blebees of three linear  
feature types - ditches, hedges and field m

argins - w
ithin 

an arable landscape w
as evaluated. O

f the three features, 
bum

blebee abundance w
as highest in ditches in late spring 

surveys, w
hile hedges and field m

argins had sim
ilar, but low

er, 
num

bers of bum
blebees. 

Flow
er coverage w

as highest in ditches and field m
argins in 

late spring surveys, but bum
blebee abundance in the diff

erent 
features w

as not a sim
ple reflection of this. It appeared that 

suitable bum
blebee foraging plants varied betw

een ditches, 
hedges and field m

argins in a diff
erent pattern to the total  

flow
er coverage. For exam

ple, som
e plants found m

ore often 
w

ithin ditches, for exam
ple, hedge w

oundw
ort and 

w
hite deadnettle, provided im

portant bum
blebee 

foraging. A
dditionally, the shelter from

 w
ind 

provided by ditches relative to m
argins m

ay have 
benefited bum

blebees.

The finding that bum
blebee abundance w

as greater 
in ditches than hedges and field m

argins at certain 
tim

es of year is interesting as considerable em
phasis 

has been placed on im
proving and protecting field 

m
argins for bum

blebee conservation, w
hile ditches 

have been largely neglected. It is also interesting 
to note that the im

portance of linear features to 
bum

blebees changed over the season. Pollinators 
such as bum

blebees are likely to use diff
erent 

habitats throughout the season as diff
erent flow

ers  
becom

e available. 

K
ey results

Ȉ��
�������������������

sources of nectar and 
pollen for bum

blebees

Ȉ��
��������

�����������
sheltered from

 w
ind and 

farm
 operations

Ȉ��
������

������
����

is supported by 
��������

������
Stew

ardship

H
edge 

w
oundw

ort is 
often visited by 
bum

blebees
©

 Joysaphine  

CC BY N
C 2.0
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R
ivers and stream

s support a great diversity of w
ildlife, and 

are im
portant providers of other environm

ental and ecological 
��������Ǥ��

���
������������������

����ǡ�������ǡ�������
�ǡ�����

their associated w
etlands play a vital role in land drainage, 

�����������
����ǡ��������ƪ�����

������
���Ǥ��

�������������������
a rich com

m
unity of plants and anim

als that depend on the 
w

ater for their survival, and a range of other species w
ill m

ake 
use of riparian habitats for food and shelter. The protection 
�������������������������������������

����������ƪ��
���������

����
����������������������������Ƥ�����������

������������������
and the w

ider environm
ent. 

K
ey points

Ȉ��
�������������������

�������������������������������
�

Ȉ��
������

�����������������������������ơ
����������������

of the river

Ȉ�����������������������������ǡ��
������

����������������
vegetation and keeping inputs aw

ay from
 the w

ater are 
all im

portant

Rivers &
 

stream
s

O
tter  ©

 A
ndrew

 H
arrington

D
itches

�
������

�������
�
���

Key actions
Potential benefits

D
itch structure

•  A
im

 for a range of ditch bank profiles, steeper 
areas and shallow

er areas
•  Create som

e places w
here grazing anim

als can 
access ditches, but restricting access in others is 
also im

portant 

•  A
im

 to have field m
argins and hedgerow

s next 
to ditches

Species have diff
erent requirem

ents
 Som

e cattle poaching can be very good for 
ditch w

ildlife, but w
ater voles need dense 

bank vegetation and benefit from
 fenced 

areas
Provides a greater com

plexity of w
ildlife 

habitat and buff
ers the ditch

D
itch m

anagem
ent •  Clear ditches in the autum

n or w
inter rather 

than spring or sum
m

er, on a 3-5 year rotation
•  Clear on a little and often basis 

  

•  Keep pesticides, fertilizers and other inputs 
aw

ay from
 ditches 

W
ill reduce disturbance to w

ildlife 

Leaves areas from
 w

hich species can re-
colonise 
Leaves som

e areas undisturbed at any one 
tim

e
G

ood w
ater quality is crucial for w

ildlife

Find out m
ore at:

w
w

w
.rspb.org.uk    w

w
w

.buglife.org.uk    w
w

w
.environm

ent-agency.gov.uk    w
w

w
.naturalengland.org.uk

O
ptions especially relevant for ditches

Code
ELS/O

ELS options
ELS/O

ELS points
EB6/O

B6 
D

itch m
anagem

ent 
24 per 100m

EB7/O
B7 

H
alf ditch m

anagem
ent 

8 per 100m
EB8/O

B8 
Com

bined hedge and ditch m
anagem

ent (incorporating EB1/O
B1 H

edgerow
 

m
anagem

ent for landscape on both sides of a hedge)
38 per 100m

 

EB9/O
B9

Com
bined hedge and ditch m

anagem
ent (incorporating EB2/O

B2 H
edgerow

 
m

anagem
ent for landscape on one side of a hedge)

26 per 100m

EB10/O
B10 

Com
bined hedge and ditch m

anagem
ent (incorporating EB3/O

B3 H
edgerow

 
m

anagem
ent for landscape and w

ildlife)
56 per 100m

H
LS code

H
LS options

Paym
ent (£)

H
B14

M
anagem

ent of ditches of very high environm
ental value

£36 per 100m
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negative im
pacts can be m

itigated through careful 
land m

anagem
ent practices. For exam

ple, fencing 
and providing alternative drinking arrangem

ents 
for cattle can reduce sedim

ent and nutrient inputs, 
leading to im

proved w
ater quality, stock health 

and productivity. Creation of buff
er strips and 

the m
anagem

ent of bankside vegetation help 
to protect the w

atercourse from
 agrochem

ical 
inputs and add to the w

ildlife habitat available, and 
selective coppicing of bankside trees can im

prove 
fisheries. O

ther threats to native w
ildlife, such as 

those from
 invasive or alien species, m

ay need 
targeted m

anagem
ent (Box 15).

Livestock im
pacts

U
nrestricted access to rivers by large num

bers of 
livestock can have detrim

ental eff
ects on w

ildlife 
habitats. W

ater quality m
ay be low

ered, the riparian 
habitat becom

es degraded and typically the 
w

atercourse becom
es w

ider and shallow
er. 

Com
pacted and livestock-poached soils and 

eroded banks in unfenced areas lead to greater 
run-off

 and potential for sedim
ent to reach the 

river, w
here it is detrim

ental to fish spaw
ning 

areas and other habitats. The sedim
ent settles 

out to sm
other river-bed gravels. This can reduce 

the flow
 of oxygenating w

ater to fish eggs laid in 
these spaces, w

hich can result in the death of large 
num

bers of eggs. Sedim
ent on the stream

 bed also 
reduces the range of habitats available for other 
organism

s, such as invertebrates, and so reduces 
their abundance. These organism

s tend to be at the 
bottom

 of the food chain and are the food source 
for larger predators and fish. N

utrient enrichm
ent 

m
ay occur both directly from

 livestock excreta 
and by the introduction of nutrients bound to soil 
particles. O

ver-grazing is also a threat to the quality 
of bankside vegetation.

Too m
uch grazing and tram

pling by stock can reduce w
ater 

quality and degrade the bankside habitat  ©
 Rosalind Shaw

The bullhead has been aff
ected by silting of stream

s    
©

 H
ans H

illw
aert CC BY

 SA
 3.0
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Rivers &
 stream

s

Stream
s and rivers are hom

e 
to a w

ide range of plants and 
anim

als, w
hich are dependent 

upon freshw
ater habitats for their 

survival. Subm
erged, em

ergent 
����ƪ�������������ǡ����������������
substrate types and w

ater depths 
ȋ��������

���ǡ���ƫ
�������������

�Ȍǡ�
provide habitat for aquatic 
invertebrates, and shelter and cover 
����Ƥ��Ǥ��

���
�������������������������

w
ithin the w

ater, m
any others rely 

on stream
s and rivers as foraging 

or breeding habitat. R
iparian 

vegetation is especially im
portant. 

�
��������������������������

habitats for foraging and nesting, 
and w

ater voles need w
ell vegetated 

banks for their burrow
s. 

Riparian corridors provide a crucial habitat for m
any w

ildlife 
species and a m

eans of safe m
ovem

ent and dispersal. 
W

atercourses provide rich hunting grounds for bats, as they 
support an abundance of their insect prey, and declining species 
such as dam

selflies and dragonflies w
ill use riparian vegetation 

for the adult stage of their lifecycles. O
ther invertebrates and fish 

benefit from
 this vegetation as a source of food, cover and shade. 

A
s w

ell as being good for w
ildlife, bankside vegetation plays an 

im
portant role in lim

iting erosion and silt and nutrient run-off
 

from
 adjacent fields.

Rivers and stream
s are under constant threat from

 a range of 
dom

estic, agricultural and industrial activities, and this has been 
reflected in the severe declines in m

any freshw
ater species. 

D
redging, channelisation and the rem

oval of tree cover have 
caused the erosion of riverbanks, resulting in changes in the 
frequency and m

agnitude of flooding, and patterns of sedim
ent 

transport and nutrient exchange. Flood defence structures 
prevent rivers functioning as dynam

ic system
s, reducing 

their ability to create new
 habitats. Those rivers that have not 

significantly been m
odified represent a very valuable ecological 

resource. 

A
spects of m

odern agriculture, such as high stocking rates, 
fertiliser and pesticide inputs, and drainage are am

ong the 
factors putting pressure on the habitat for w

ildlife. M
any of these 

River W
indrush  ©

 Peter J D
ean CC BY

 N
C N

D
 2.0

D
aubenton’s bats hunt along rivers  

©
 D

anielle Linton

W
ater voles need w

ell-vegetated riverbanks 
©

 Tom
 M

oorhouse
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Coppicing bankside trees
 The presence of w

oodland w
ithin 25m

 of a river is beneficial for 
aquatic invertebrates (Box 16). H

ow
ever, problem

s can be caused 
by over-shading of rivers by trees that have not been m

anaged 
for several years. H

eavy shading reduces photosynthesis for 
plant and algal grow

th and so reduces the num
bers of dependant 

invertebrates. Erosion creates bays betw
een trees w

hich then 
becom

e undercut and fall in, sm
othering the river bed in silt and 

reducing the value of fisheries and w
ildlife.

Bankside coppicing w
ork can increase the am

ount of light getting 
through the canopy, w

hich prom
otes the grow

th of aquatic 
vegetation, and terrestrial grasses and low

 grow
ing plants that 

w
ill stabilize the banks. Selective coppicing of bankside trees 

along over-shaded sections leads to significant increases in 
juvenile fish num

bers, as w
ell as increasing habitat diversity for 

other species. 

Riparian habitats are im
portant for bats, otters and w

ater  
voles, all of w

hich are protected by law
. A

ny w
ork could 

potentially cause dam
age or disturbance so checks should be 

m
ade as part of planning. A

dvice on w
hat to look for is available 

from
 N

atural England. 

�
����ƪ�����������������������������

Riverflies (m
ayflies, caddisflies and stoneflies), along w

ith other 
freshw

ater invertebrates, are at the heart of the freshw
ater 

ecosystem
 and are a vital link in the aquatic food chain. 

Freshw
ater invertebrates spend at least part of their life cycle in 

rivers, stream
s, ditches or ponds, and provide a vital food source 

for fish, birds and m
am

m
als. They also help to break dow

n 
organic m

atter. 

Riverflies are som
etim

es know
n as the ‘canaries’ of the 

w
aterw

ays as they can be used to assess the health of 
freshw

ater system
s. They have several characteristics w

hich 
m

ake them
 particularly useful as indicators of changes in w

ater 
quality. These include lim

ited m
obility, relatively long life cycles, 

presence throughout the year and specific tolerances to changes in environm
ental conditions. There 

are a total of 278 species of m
ayflies, caddisflies and stoneflies, eight species of w

hich have Biodiversity 
A

ction Plan status and therefore are recognised as a priority for conservation. 

Coppicing lets light into the river 
©

 Richard W
ebb CC BY SA

 2.0
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Bankside vegetation and buff
er strips

Carefully designed fencing along w
atercourses 

can help to reverse detrim
ental eff

ects of over-
grazing. By m

anaging stock access, erosion rates 
are reduced, and grasses and other vegetation are 
able to becom

e established and help to stabilise the 
bank, thereby reducing the rate of bank erosion, 
soil loss and attached nutrients. The increase in 
long fringing grasses provides ideal habitat for 
young fish w

hich require cover and hiding places. A
 

reduction in contam
ination from

 anim
al w

aste can 
im

prove w
ater quality and hence the survival rate of 

a w
ider range of aquatic w

ildlife. 

O
n a local scale, w

ell vegetated buff
er strips 

along the w
ater’s edge can help trap topsoil from

 
ploughed fields before it reaches the w

atercourse. 
The buff

er strip acts as a physical and chem
ical 

barrier betw
een m

odern agriculture and the river. 
W

here buff
ers are present, m

anure, fertilisers and 
pesticides are less likely to be accidentally spread 
directly into the w

atercourse and soil bacteria can 
break dow

n pollutants before they reach the river. 

O
ngoing m

anagem
ent of bankside vegetation, 

by light grazing or cutting, is likely to be required 
to prevent the area scrubbing over, and m

ay be 
needed to m

aintain capacity and reduce flow
 

resistance. M
ow

ing and cutting can radically alter 
the plant com

m
unities and habitat structure for 

invertebrates, birds and m
am

m
als. W

here possible, 
it is best to cut on a rotational basis, on alternate 
banks, w

hich allow
s w

ildlife to seek refuge in uncut 
areas. If channel vegetation needs to be rem

oved 
this should be done as patchw

ork clearance rather 
than all at once.

Fencing guidelines and m
ethods for providing 

alternative drinking sources are available from
  

the Environm
ent A

gency and the Rivers Trust.

Fencing to restrict access by livestock has m
any environm

ental 
and w

ildlife benefits  ©
 A

lison Poole

In arable areas, buff
er strips can act as barriers to run-off

 and 
pollution  ©

 A
lison Poole

M
ayfly  ©

 D
avid H

ill CC BY N
D

 2.0

K
ingfishers w

ill benefit from
 m

easures that im
prove w

ater 
quality of rivers and stream

s  ©
 Paul Lacey/N

atural England
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River and w
oodland in O

xfordshire  ©
A

lison Poole

�
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A
quatic invertebrates are very im

portant indicators of the health 
of a river. W

e used m
onitoring and m

apping data from
 the 

Environm
ent A

gency, N
atural England and O

rdnance Survey, 
together w

ith our ow
n data, to investigate w

hich features in a 
river catchm

ent w
ere m

ost im
portant for increasing the diversity 

of aquatic invertebrates in the river. W
e studied the Tham

es and 
its tributaries (including the W

indrush, O
xon Ray, Cherw

ell and 
Evenlode) upstream

 of W
allingford. In total over 160 sam

ples 
w

ere used from
 80 diff

erent sites located across the catchm
ent. 

W
e looked at how

 surrounding land use aff
ected diff

erent 
m

easures of aquatic invertebrate biodiversity, such as how
 rare 

the invertebrates w
ere at a site and how

 pollution tolerant each 
species at a site w

as. 

The am
ounts of both organic land and w

oodland 
upstream

 of the invertebrate m
onitoring site 

aff
ected the invertebrate com

m
unities of the 

river. The m
ost im

portant eff
ect w

as the am
ount 

of w
oodland w

ithin 25m
 of the river. The m

ore 
w

oodland there w
as w

ithin 25m
, the healthier 

the river, as indicated by the aquatic invertebrate 
com

m
unity. The proportion of land in an organic 

schem
e w

ithin 500m
 of the river upstream

 also 
had a positive eff

ect, as indicated by the aquatic 
invertebrates, but not to the sam

e extent as  
the w

oodland.

K
ey results

Ȉ��
���������

������������
������������ơ

�������������
quality, as indicated by 
aquatic invertebrates

Ȉ��
���������
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the river w
as particularly 

im
portant

Ȉ��
�����������

��������
m

ay be m
ore im

portant 
than organic farm

ing for 
river invertebrates

W
ildCR

U
 project: R

ivers &
 stream

s

Sam
pling rivers for invertebrates

©
 A

lison Poole
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A
m

erican signal crayfish ©
 Tom

 M
oorhouse

W
ildCR

U
 project: R

ivers &
 stream

s
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The A
m

erican signal crayfish is a non-native species of crayfish 
now

 w
idespread in British rivers. It is dam

aging to our native 
biodiversity, directly predating on other species, and out-
com

peting them
 for food resources. Signal crayfish burrow

 
extensively into banks, having detrim

ental eff
ects on riverine 

habitats, and fishing interests.

W
e conducted a large-scale project in the U

pper Tham
es to see 

if signal crayfish could be controlled by trapping and rem
oval. 

W
e found that eff

orts to rem
ove signal crayfish by trapping 

w
ere counteracted by im

m
igration of large individuals from

 
neighbouring stretches of w

ater. Rem
oval trapping also resulted 

in better body condition of the rem
aining crayfish. W

hile our 
study w

as not long enough to discover w
hether survival or 

breeding success w
as greater as a result of low

er num
bers and 

better body condition, the results suggest that this could be a 
possible feedback m

echanism
.

H
ow

ever, signal crayfish rem
aining in areas that 

had been trapped w
ere found to m

ove around 
m

uch less, perhaps because m
ore food and 

shelter w
as available. This suggests that rem

oval 
trapping at the edge of a colonisation front m

ay be 
suffi

cient to slow
 the rate at w

hich a signal crayfish 
population spreads. It is unlikely, how

ever, that 
rem

oval trapping w
ould be suffi

cient to prevent  
the spread of signal crayfish populations.

K
ey results

Ȉ������������Ƥ���������
species invasive to B

ritain 
and dam

aging to the 
riverine ecosystem

Ȉ��
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�������������������
not appear to be an 
�ơ
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��������������
their num

bers

Ȉ�����������Ƥ����
�����

into the trapped areas, 
������������Ƥ��������
rem

ained had better 
body conditionThe native 

w
hite-claw

ed 
crayfish has 
suff

ered huge 
declines since 
the arrival of 
the A

m
erican 

signal crayfish
©

 Paul G
lendell/

N
atural England

B
ox 15

B
ox 16
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Sm
all M

am
m

als

Sym
pathetic m

anagem
ent of habitats across farm

land is vital 
�������������������������

�������������������Ǥ�	���
Ǧ�������ơ

�����
can increase the size of w

ildlife populations, and encourage 
species diversity across a farm

. It has becom
e increasingly 

����������ǡ�������ǡ������������������������ơ
����������������

�
�����ơ

������ǡ�����������������������
��������������������������

at the landscape-scale. This can be done by enhancing habitats 
and their connectivity across neighbouring farm

s, rather than 
by w

orking at single sites and in isolation. 

K
ey points

Ȉ��
������������������������������

�������
�����ǡ���������

them
 vulnerable to further loss

Ȉ������������������������������������������������������
helps w

ildlife populations

Ȉ����������Ǧ��������������������������������������������
�ơ
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Landscapes

Rivers &
 stream

s

Find out m
ore at:

w
w

w
.theriverstrust.org    w

w
w

.environm
ent-agency.gov.uk    w

w
w

.naturalengland.org.uk
w

w
w

.riverflies.org    w
w

w
.buglife.org.uk

�
������

�������
�
���

Key actions
Potential benefits

Livestock 
protection

•  U
se fencing to restrict access and protect 

w
atercourses from

 heavy use by stock
Lim

its erosion, silt and nutrient run-off
 

Benefits w
ildlife, especially species that need 

dense bank vegetation, such as w
ater voles 

Bank vegetation 
and buff

er strips
•  Establish buff

er strips next to 
w

atercourses on arable land or ungrazed 
strips in livestock areas 

•  M
anage by topping or light grazing 

•  Keep pesticides, fertilizers and other 
inputs aw

ay from
 rivers and stream

s 

Provides a greater com
plexity of w

ildlife habitat, 
thicker vegetation, reduces siltation and pollution 
in the river  
W

ill reduce disturbance to w
ildlife

Prevents scrubbing over
G

ood w
ater quality is crucial for w

ildlife

Coppicing  
bankside trees

•  W
here overshading is a problem

,  
coppice bankside trees

A
llow

s light to river, increases plant grow
th and 

invertebrate diversity, reduces erosion and silting

O
ptions especially relevant for rivers &

 stream
s

Code
ELS/O

ELS options
ELS/O

ELS points
EE9/O

E9
6m

 buff
er strips on cultivated land/rotational land next to a w

atercourse
400/500 per ha

EE10/O
E10

6m
 buff

er strips on intensive grassland/organic grassland next to a w
atercourse

400/500 per ha
EJ5/O

J5
In-field grass areas to prevent erosion and run-off

454 per ha
EJ9/O

J9
12m

 buff
er strips for w

atercourses on cultivated land/rotational land
400/500 per ha

EJ11/O
J11

M
aintenance of w

atercourse fencing
4 per 100m

 

Chilterns landscape  ©
 Peter J D

ean CC BY
 N

C N
D

 2.0
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dem
ands on our land. The essence of w

hat needs to be done to 
halt and reverse the declines in Britian’s w

ildlife w
as sum

m
ed 

up in four w
ords: m

ore, bigger, better and joined. W
e need to 

develop an approach to nature conservation that results in m
ore 

and bigger areas that are rich in w
ildlife, better m

anaged sites, 
and m

ore inter-connected sites.

Protecting existing species-rich areas, including designated 
sites, such as SSSIs or county w

ildlife sites, is fundam
ental 

to landscape-scale projects. These core areas of high nature 
conservation value provide places w

ithin w
hich species can thrive 

and from
 w

hich they can disperse to other areas. W
herever 

possible they should be buff
ered by m

anaging the land area 
around them

 in a w
ay that helps protect the core area and its 

w
ildlife.

A
 crucial part of landscape approaches to w

ildlife conservation is 
to try and re-establish the linkages betw

een such areas. Even if a 
population appears to be flourishing, if it is isolated from

 others 
it is vulnerable to extinction. A

 catastrophic event, such as flood 
or fire, puts an isolated population at risk as individuals m

ay 
be unable to escape, and there is less chance of recolonisation 
from

 other areas. Isolation from
 other populations increases the 

chances of inbreeding and loss of genetic diversity, w
hich again 

increases the risk of the population becom
ing extinct. Enhancing 

connectivity betw
een species-rich areas m

ust take into account 
the diff

erences in m
obility betw

een species. Birds, for exam
ple, 

can generally m
ore easily disperse or m

ove across fields or farm
s 

(although there are diff
erences in m

obility betw
een species). 

O
ther creatures, such as those that are ground-dw

elling, or 
closely linked to particular habitats such as ponds, m

ay be 
especially sensitive to habitat connectivity, requiring habitat 
patches to be near to each other or better connected.

Increasing habitat connectivity can be done by creating physical 
corridors of habitat such as hedgerow

s, field m
argins or ditches. 

Connectivity can also be enhanced by creating m
ore features 

such as ponds or hedgerow
 trees; these can act as stepping 

stones across a landscape, m
aking it easier for species to m

ove 
through the farm

ed landscape. By m
anaging intervening 

farm
land as sym

pathetically as possible, w
ildlife is able to 

disperse m
ore easily, helping species to colonise new

 areas, re-
colonise old ones (Box 17), and reduce the chances of inbreeding. 
 

Ponds can be view
ed as ‘stepping stones’ in 

the landscape  ©
 Colin Sm

ith CC BY SA
 2.0

Birds are generally m
obile but also need 

resources over a larger area
©

 Ruth Sharville CC BY
 SA

 2.0

Inhospitable landscapes m
ay present 

particular diffi
culties for ground-dw

elling 
species such as toads 
©

LH
G

 Creative Photography CC BY
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D

 2.0
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O
ver a num

ber of years, habitats 
for farm

land w
ildlife have changed. 

�
���������������������������������

lost altogether, w
hile others have 

becom
e less species-rich, because 

of production dem
ands on the land. 

�
������������ǡ�����������������

����
habitat patches is generally m

ore 
inhospitable to w

ildlife than it 
used to be, w

ith few
er or poorer 

quality connecting habitats such 
as ditches, ponds, hedgerow

s or 
Ƥ�����

������Ǥ��������������������
together resulted in m

any w
ildlife 

populations becom
ing isolated and 

disconnected.

A
 landscape-scale approach to w

ildlife conservation 
recognises that linkages and stepping stones need 
to be established betw

een high quality w
ildlife 

sites and across the w
ider landscape. The overall 

environm
ental quality of landscapes needs to be 

enhanced to enable species m
ovem

ent and re-
colonisation of areas to occur. There also needs to 
be a greater variety of habitat types and features 
to support higher num

bers and a w
ider range of 

w
ildlife w

ithin the w
ider landscape. A

dopting a 
landscape-scale approach to nature conservation 
also brings w

ider econom
ic and social benefits 

(know
n as ecosystem

 services). 

M
ore, bigger, better, joined

A
n independent review

 of England’s w
ildlife 

sites and the connections betw
een them

 w
as 

published in 2010. ‘M
aking Space for N

ature’ gave 
recom

m
endations to help achieve a healthy natural 

environm
ent that w

ill allow
 plants and anim

als  
to thrive.

Led by Professor Sir John Law
ton, the review

 w
as 

set up to look at our w
ildlife sites and w

hether they 
are capable of responding and adapting to the 
grow

ing challenges of clim
ate change and other 

Species-rich patches of habitat have often becom
e isolated in 

intensively farm
ed landscapes  ©

 Paul H
ow

zey CC BY N
C N

D
 2.0

Farm
-scale conservation is vital, but even m

ore eff
ective w

hen 
applied across landscapes  ©

 Tara Proud

H
edgerow

s are one w
ay to increase landscape connectivity 

©
 Rob W

olton, H
edgelink
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Farm
ing and landscape-scale 

conservation

Farm
ers and land m

anagers have a vital role to play 
in landscape-scale projects. To conserve w

ildlife, the 
delivery of habitat m

anagem
ent and enhancem

ent 
has traditionally been carried out at a farm

 level. 
These individual actions and participation in 
schem

es such as Environm
ental Stew

ardship have 
delivered substantial  and im

portant w
ildlife gains 

on farm
land. 

A
 key aim

 of the landscape-scale approach is to 
try and ensure that these actions are not done in 
isolation. A

 strategic approach across neighbouring 
farm

s w
ill ensure that blocks of habitat are looked 

after, and dispersal opportunities are created 
for fragm

ented populations of farm
 w

ildlife.
For exam

ple, som
e habitat features can only be 
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W
ildlife and clim

ate change
Som

e birds, insects, m
am

m
als and plants 

are show
ing changes in their geographic 

distribution and have m
oved northw

ards or to 
higher altitudes in response to changes in the 
U

K
 clim

ate. There is increasing evidence that 
m

any species w
ith the northern lim

it of their 
range in the U

K
 are expanding further north and 

onto higher ground (275 of 329 anim
al species 

analysed m
oved north by 31-60km

 in the last 
25 years: H

ickling et al. 2006, G
lobal Change 

Biology, 12). In contrast, som
e cold-adapted 

species w
ith their southern lim

it in the U
K

 are retreating northw
ards and are being lost from

 now
 

clim
atically unsuitable southern sites and low

er ground.

Typically, w
idespread species w

ith general habitat requirem
ents and good dispersal ability are 

expanding into new
 areas; w

hereas species w
ith sm

all geographical distribution, poor ability to disperse 
and specific habitat requirem

ents are less able to m
ove. These species are greatly aff

ected by factors 
such as habitat loss and fragm

entation.

For a species to respond and m
ove to a suitable clim

ate, it needs increased habitat availability and 
connectivity. This further highlights the im

portance of landscape-scale conservation approaches.

River quality is particularly aff
ected by the surrounding 

landscape  ©
 Stephen M

cK
ay CC BY

 SA
 2.0

©
 M

oham
m

ed M
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arim
 G
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Connecting habitats creates dispersal 
opportunities for w

ildlife  ©
 Rob W

olton, H
edgelink

Partnerships are crucial for landscape scale 
projects  ©

 Rob W
olton, H

edgelink

A
 recent large-scale initiative is Catchm

ent 
Sensitive Farm

ing  ©
 Stephen M

cK
ay  CC BY

 SA
 2.0

conserved eff
ectively by a landscape-scale approach. A

n exam
ple 

is that of a river, the health of w
hich is aff

ected by m
anagem

ent 
of all the land in the catchm

ent. A
ctions to conserve and im

prove 
river quality w

ill be m
uch m

ore eff
ective if they are carried out 

across the w
hole landscape through w

hich the river flow
s. This 

m
ay involve, for exam

ple, w
orking w

ith neighbouring farm
ers 

and land ow
ners to m

anage their land in a w
ay that reduces 

nitrate use near w
ater courses to im

prove w
ater quality, or 

prom
oting w

ildlife through, for exam
ple, pond restoration. 

Landscape-scale conservation w
ill also help farm

land to provide 
m

ore resources for a range of diff
erent species. A

 greater 
diversity of habitat types and features across the w

ider landscape 
w

ill support m
ore w

ildlife, and a greater range of w
ildlife. For 

groups such as bats or birds, individuals m
ay use large areas, 

for exam
ple, spanning several farm

s. For these species, habitat 
im

provem
ents m

ay need to be carried out over a m
uch larger 

scale to provide them
 w

ith the resources they need. A
 single farm

 
m

ight be unable to m
eet their habitat needs, w

hile a landscape-
scale conservation project could do so.

W
orking in partnerships

Landscape-scale projects and approaches w
ill all be diff

erent, but 
a com

m
on them

e is that of partnerships betw
een those involved 

in m
anaging the landscape and other stakeholders (Box 18). 

Projects do not need to start big - setting achievable objectives 
over a sm

aller area and building upon successes is a positive w
ay 

to engage others and help a landscape scale project develop.
 O

pportunities exist, via Environm
ental Stew

ardship, to 
receive funding for such group applications that can m

axim
ise 

environm
ental benefits. A

t a policy level, there are now
 m

any 
initiatives designed to support larger-scale conservation eff

orts. 
O

ne exam
ple is Catchm

ent Sensitive Farm
ing. This is a joint 

venture betw
een the Environm

ent A
gency and N

atural England, 
funded by D

efra and the Rural D
evelopm

ent Program
m

e for 
England, w

orking in priority catchm
ents w

ithin England. It 
delivers practical solutions and targeted support to enable 
farm

ers and land m
anagers to take action to protect w

ater bodies 
and the w

ider environm
ent. 
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The U
pper Tham

es P
roject

Restoring w
ildlife species and their habitats across farm

land is 
best achieved through a landscape approach that aim

s to link 
local populations. This can be done by enhancing the connectivity 
of habitat across neighbouring farm

s, rather than by w
orking at 

single sites and in isolation. 

W
e aim

ed to ‘join-up’ habitats in this w
ay, across the U

pper 
Tham

es river catchm
ents. O

ur success hinged on a partnership 
approach involving farm

ers, landow
ners and a range of 

conservation organisations, an approach that proved enorm
ously 

successful in our pilot study on Chichester coastal plain 
(opposite). W

e off
ered farm

ers a funded service, including a 
W

hole Farm
 Conservation Plan and advice on available grants. 

Conservation advice and activity at any one farm
 not only 

considered the species and habitats found on that farm
 but also 

the context of the farm
 in relation to neighbouring farm

s and 
areas of w

ildlife im
portance, such as nature reserves.

W
e achieved a range of targets for habitat im

provem
ents and 

m
onitored the im

pact of these changes on w
ildife. W

e found, for 
exam

ple, that som
e habitat features, such as hedgerow

 trees, 
had a m

uch bigger positive im
pact on w

ildlife w
hen they w

ere 
in these joined-up landscapes. M

oths, bats and brow
n hares all 

benefited from
 landscape-scale conservation. 

The U
pper Tham

es Project highlighted the im
portance of 

considering landscapes in term
s of the needs of, and benefits to, 

both hum
ans and w

ildlife. W
ildlife gains cam

e about w
ith great 

eff
ort from

 the m
any partners w

orking w
ith our team

.

K
ey results
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P

roject took a landscape-
scale approach to 
conservation

Ȉ��������������������������
delivered a range of 
habitat enhancem

ents 
across catchm

ents

Ȉ��
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w
ildlife, including m

oths 
and hares, w

ere recorded
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Brow
n hares benefited from

 
landscape-scale conservation  
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Conserving w
ater voles on Chichester P

lain

In a partnership project across the Chichester coastal plain, 
farm

ers w
ere encouraged to participate in agri-environm

ent 
schem

e agreem
ents to benefit the rapidly declining w

ater vole. 
The w

ater vole had declined in num
bers by 95%

 in Sussex over 
the previous 20 years, as a result of degradation of habitats and 
predation by introduced A

m
erican m

ink. Instead of view
ing farm

s 
as individual entities, the project considered the w

hole landscape 
of the coastal plain in term

s of land-use and river catchm
ent 

m
anagem

ent.

Through the delivery of w
hole-farm

 conservation plans, the 
partnership w

as able to create linked habitat corridors across  
and betw

een neighbouring farm
s, m

ostly through agri-
environm

ent agreem
ents. These created over 61km

 of 6m
-w

ide 
grass m

argins and, as m
any of these m

argins w
ere targeted 

beside rivers and w
atercourses, they form

ed direct linkages 
across and betw

een farm
s.

Before the project, w
ater 

voles w
ere scarce w

ithin the 
area, w

ith the populations 
highly fragm

ented and 
largely confined to a sm

all 
num

ber of farm
 ditches 

and ponds. H
ow

ever, they 
responded w

ell to the habitat 
enhancem

ents and linkages across the landscape so that, three 
years later, their num

bers had m
ore than tripled. In particular, 

68%
 of the ponds and ditches had been occupied, together w

ith 
those w

atercourses protected from
 cattle tram

pling by fencing.

K
ey results

Ȉ���������������Ǧ������
project, linked habitat 
corridors w

ere created 
across Chichester P

lain

Ȉ��
���������������������

�
������������Ƥ���������

�
these habitat linkages

Ȉ��
�������������

�����������ǡ�
and advice and agri-
environm

ent schem
e 

funding underpinned the 
w

ork

Sites (in red) w
here w

ater voles 
present in 2000 (left) and in 2003 
(right)  ©

 Rob Strachan

B
ox 17

B
ox 18

O
xfordshire landscape  ©

 Rosalind Shaw
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Landscapes

Find out m
ore at:

w
w

w
.naturalengland.org.uk    w

w
w

.environm
ent-agency.gov.uk    w

w
w

.w
ildlifetrusts.org    

w
w

w
.nationaltrust.org.uk    w

w
w

.rspb.org.uk    w
w

w
.cfeonline.org.uk    w

w
w

.butterfly-conservation.org

�
������

�������
�
���

Key actions
Potential benefits

•  Safeguard species-rich areas and increase habitat    
    connectivity
•  Create habitat corridors and ‘stepping stones’
•  Provide m

ore w
ildlife resources over larger areas

 

H
elps conserves w

ildlife populations

H
elps species m

ove through the landscape
The variety of habitats w

ill support a greater diversity  
of w

ildlife
Species can shift m

ore easily in response to changing 
conditions
H

elps w
ildlife adapt to clim

ate change
•  A

dvice, know
ledge, partnerships and governm

ental and   
agency support are crucial 

These are the keys to success
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	���
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�����
��������

�����ǡ������������Ƥ��������
��������

������Ƥ�����
������ǡ�����

��������������������������
�������������Ǥ��

���
���������������

�������������������������������
ow

n right, plants are the essential providers of food and other 
resources for farm

land w
ildlife, including pollinators, other 

����Ƥ������������������������
��������������������������������Ǥ�

�
������

�����������
���������ƪ��������������������������

�����
continuation of traditional m

anagem
ent for habitats such 

����������Ǧ�����ƪ���������ǡ������������������������
��������

on m
ore intensively farm

ed land, aim
ed at enhancing and 

encouraging a greater diversity of plants.

K
ey points

Ȉ��
������

������������������������������������������������
ƪ�����������������������������������

Ȉ��
�������������

�
�������ǡ�������������������������������Ǧ

������
�����

����
�
�������ǡ�����������Ƥ���

������
����

needs

Ȉ��
������

�������ǡ���������
���������������������������� 

�����������ǡ��
��������Ƥ���

��������������������������

Plants

G
reat burnet  ©

 Peter Row
orth/N

atural England

O
verleaf im

age: m
arbled w

hite butterfly on knapw
eed  ©

 M
ark K

ilner CC BY N
C SA

 2.0
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G
rassland plants

���
������

�����
�

Low
land m

eadow
s are w

ildflow
er rich grasslands 

on neutral (neither acid nor alkaline) soils. They m
ay 

be traditional m
eadow

s cut for hay, or pastures 
m

anaged through grazing alone, and can support 
rare and iconic plant species such as snake’s head 
fritillary and green-w

inged orchid.

A
 staggering 97%

 of low
land m

eadow
s w

ere lost 
betw

een 1930 and 1983 through conversion to 
cereal crops and im

proved grassland. Those that 
rem

ain are now
 highly localised and fragm

ented. 
Significant concentrations can still be found on 
the floodplains of the Tham

es, Yorkshire O
use and 

D
erw

ent, Severn, A
von, on the Som

erset Levels and 
in drier situations in W

orcestershire. The high nature 
conservation value of these m

eadow
s stem

s from
 

their species richness - som
etim

es supporting up 
to 40 species of plant per square m

etre. M
any sites 

are ancient grasslands and have not been ploughed 
for m

any hundreds of years (the earliest record for 
hay-m

aking on Pixey M
ead, near O

xford, dates 
as far back as 1142). A

ncient w
ildflow

er m
eadow

s 
can be conserved by continuing to graze or cut in 
a traditional w

ay. H
ow

ever, such m
eadow

s need 
careful m

anagem
ent and advice should be sought.

���
�����������������������

Low
land dry acid grassland typically occurs on 

nutrient-poor, generally free-draining soils. O
ften 

form
ing a m

osaic w
ith dw

arf shrub heath, acid 
grasslands, particularly parched acid grassland, 
can provide habitat for a num

ber of rare plants 
including m

ossy stonew
ort, sticky catchfly and 

spring speedw
ell. It is also an im

portant habitat 
for invertebrates. Im

portant concentrations of 
this habitat occur in the Breckland, the N

ew
 

Forest, D
orset, Suff

olk Sandlings, the W
eald, and 

D
ungeness, and specific m

anagem
ent is needed to 

m
aintain their condition. A

dvice should be sought.

H
ay m

eadow
s, Low

er D
erw

ent V
alley N

N
R

©
 Peter Row

orth/N
atural England

Snake’s head fritillary (above) and green-w
inged orchid (below

) 
are iconic plants of low

land m
eadow

s
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���
���������

����������
������������������

���������������������
������������������Ǥ��

����
species of farm

land plants have declined 
during the last sixty years, som

e to the point 
�������������Ǥ��

����������
�����������������

��
of B

ritain’s endangered plants, once regarded 
as ‘w

eeds’, w
hile ancient m

eadow
s have a rich 

variety of grassland plants. Species-rich areas 
that have been farm

ed in the sam
e w

ay for m
any 

years need protecting, as these rare habitats are 
�������������Ǥ��

������������Ƥ��������������
����

has had an im
pact on plants of both arable 

and grassland habitats, there are nonetheless 
a num

ber of w
ays in w

hich w
ild plants can be 

encouraged or restored back to farm
land.

 

A
rable plants

 M
any species of arable plants are rare, declining or of 

conservation concern. Just a few
 of the rare plants that can 

be found in arable fields are cornflow
er, pheasant’s eye, corn 

buttercup, Venus’s-looking-glass, prickly poppy and blue 
pim

pernel. Presence of arable plants such as sm
all toadflax or 

dw
arf spurge, often on lighter soils, m

ay indicate that one or 
m

ore of the rare plants m
ay also be present. Reasons for the 

declines in arable plants include the increased use of herbicide, 
the developm

ent of m
ore com

petitive crop varieties, the 
increased use of nitrogen, and im

proved seed-cleaning.

To survive and thrive arable plants need conditions that allow
 

them
 to flow

er, fruit and return their seed to the soil. In general, 
arable flow

ers benefit from
 open cultivated m

argins or in-
field areas w

here there is lim
ited com

petition from
 aggressive 

w
eeds, cereal stubbles left uncultivated over w

inter, or cropped 
headlands that are unsprayed and unfertilised. Rare arable plants 
can be diffi

cult to spot. Field edges, corners and gatew
ays w

hich 
have m

issed herbicide applications are often the areas in w
hich 

they are found. Their seeds can lie dorm
ant for m

any years, 
germ

inating w
hen conservation m

anagem
ent practices are 

adopted. Rare arable plants m
ay suddenly appear in fallow

 fields 
or in the first year or tw

o of establishing grass m
argins; if this 

happens, advice should be sought, as m
anagem

ent m
ay need to 

be changed.

Species-rich m
eadow

  ©
 Paul G

lendell/N
atural England

©
 G

. H
agedorn CC BY

 SA
 3.0

©
 N

igel G
ibson CC BY N

C N
D

 2.0

©
 Paul G

lendell/N
atural England

©
 Peter W

akely/N
atural England

Shepherd’s-needle (above) and cornflow
er 

(below
) are rare arable plants
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plant species is judged to be low
, then pro-active restoration w

ill 
be required. This w

ill involve the introduction of seeds and the 
creation of gaps in the sw

ard to allow
 them

 to establish. 
Seeds can be introduced by over-sow

ing, slot seeding or the 
spreading of green hay. A

dding yellow
 rattle to a seed m

ixture 
can help establishm

ent of other w
ildflow

ers. Yellow
 rattle is a 

native annual w
hich parasitises other plants, particularly grasses. 

It can reduce the dom
inant biom

ass in grasslands, allow
ing other 

w
ildflow

er species to establish. 

A
rable land can be reverted to grassland to increase the variety 

of habitat in predom
inantly arable areas, or to link areas of 

grassland, either as w
hole fields or field m

argins (Boxes 19,20). 
The objective m

ay be to create a species rich sw
ard (com

prising 
species characteristic of sem

i-natural grassland com
m

unities) or a 
grass dom

inated sw
ard (often com

prising productive, agricultural 
species or varieties). Seed used to establish the new

 grassland 
can com

e from
 a variety of sources, from

 natural regeneration to 
the addition of com

plex com
m

ercial seed m
ixtures. Seed used in 

seed m
ixtures should be of U

K
, and preferably local, provenance 

as this w
ill help conserve local genotypes and ensure a flora that 

is visually appropriate to an area and likely to thrive there.

Yellow
 rattle is often used to help w

ildflow
ers 

establish in restoration projects  ©
 Sannse G

FD
L

The im
portance of grazing

Livestock grazing is often crucial in m
aintaining species-rich 

habitats by controlling m
ore aggressive species and preventing 

scrub encroachm
ent. For exam

ple, grazing hay m
eadow

s after 
they have been cut helps control com

petitive coarse grasses, and 
tram

pling creates gaps in the vegetation w
hich allow

 seedlings 
to grow

. G
razing calcareous grassland can prevent too m

uch 
scrub encroachm

ent. D
iff

erent types of livestock favour diff
erent 

plants for feeding, and graze in diff
erent w

ays, w
hich shapes 

the structure and com
position of the vegetation. Even w

ithin 
livestock types individual breeds can graze diff

erently.

Livestock grazing rem
oves plant m

aterial m
ore gradually than cutting or burning. It also supports other 

farm
ing activities such as hay-m

aking w
hich provides active m

anagem
ent for valuable m

eadow
 habitats, 

allow
ing slow

er-grow
ing grasses to flow

er and seed. This ensures a variety of species continues to 
flourish. To ensure that w

ildlife habitats are m
anaged for greatest environm

ental benefit it is im
portant 

that the type, num
ber and tim

ing of livestock grazing is tailored to the needs of an individual site.

Cattle grazing is an im
portant m

anagem
ent 

tool  ©
 Paul G

lendell/N
atural England
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Chalk and lim
estone grassland

Chalk and lim
estone grasslands com

prise som
e of 

the m
ost species-rich habitats in low

land England. 
They vary w

idely from
 the south-facing, shallow

 
soils of the chalk D

ow
ns in the south, to the north-

facing slopes of the lim
estone D

ales. W
hatever the 

location, if they are in the right condition, chalk and 
lim

estone grasslands can support a huge num
ber of 

plants and anim
als. 

A
n open and varied sw

ard is best achieved 
through grazing by cattle or sheep in com

bination 
w

ith rabbit grazing. H
ow

ever, it is vital to avoid 
overgrazing, w

hich w
ill result in a uniform

 expanse 
of close-grazed short turf. Cessation of grazing m

ay 
result in the encroachm

ent of rank grasses or scrub, w
hich w

ill 
shade out the specialist chalk or lim

estone flora.  A
 m

ixed regim
e 

of heavy and light grazing m
ay be needed to create areas of bare 

ground, short turf and longer grassland including tussocks. W
here 

possible livestock, rather than cutting, should be used to m
anage 

the sw
ard. Correct m

anagem
ent w

ill allow
 and encourage m

ore 
plants to flow

er over the sum
m

er m
onths.  

���
���������������

Low
land heathland occurs on acidic, im

poverished, dry sandy or 
w

et peaty soils, and is characterised by the presence of a range 
of dw

arf-shrubs, including heather and gorse. Low
land heathland 

is a rare and threatened habitat. It has declined greatly in extent 
during the last tw

o centuries – in England it is estim
ated that 

only one sixth of the heathland present in 1800 rem
ains – and 

it still faces m
ajor pressures. Low

land heathland is generally 
dependent on regular grazing by livestock, controlled burning, 
and prevention of encroachm

ent by bracken, scrub or trees to 
m

aintain it in favourable condition.

G
rassland restoration and arable reversion

The restoration of species-rich, sem
i-natural grassland, norm

ally 
from

 sem
i-im

proved sw
ards, is an im

portant m
eans of increasing 

the plant diversity of grasslands. This m
ay be achieved by sim

ply 
am

ending m
anagem

ent practices, for exam
ple, changing the 

tim
ing and intensity of grazing. H

ow
ever, on sites w

here the 
potential for natural regeneration and re-colonisation of desirable 

Chalk dow
nland flora, H

am
pshire   

©
 Chris G

om
ersall/N

atural England

A
 chalk dow

nland m
osaic of shorter grass, 

bare ground, tussocks and scrub is rich in 
w

ildlife  ©
 Ruth Feber

Sheep grazing can help m
aintain an open and 

varied dow
nland sw

ard  ©
 Ruth Feber
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Tussocky field m
argin  ©

 Phil Caterall CC BY
 SA

 2.0

�
��Ƥ�����

��������ơ
�����

��������������������������ǫ

O
ne potential concern w

ith uncropped field m
argins or buff

er 
strips is that they m

ay result in unw
anted w

eed infestations in 
the adjacent crop. W

e collected data from
 ten experim

ental 
field m

argin types, w
hich varied in w

hether they w
ere sow

n or 
naturally regenerated, and in the frequency and tim

ing of cutting, 
to investigate this question.

W
ithin the uncropped field m

argins, the annual plants that w
ere 

initially the m
ost abundant (including som

e m
ajor w

eeds of 
cereals, such as w

ild oats and sterile brom
e) declined rapidly, 

particularly in sow
n field m

argins. But did the adjacent crop have 
higher num

bers of undesirable w
eeds? The only w

eedy species 
w

hich w
as initially frequent in the crop adjacent to m

argins, 
particularly those cut in spring and autum

n, w
as w

ild oats. This 
species declined rapidly in the 
uncropped m

argins as perennial 
cover increased, from

 the first 
year of fallow

 onw
ards, and 

w
as also lost from

 the crop 
edge w

ithin tw
o years of the 

m
argins being fallow

ed. The 
m

anagem
ent of uncropped 

arable field m
argins for w

ildlife 
is unlikely to aff

ect w
eed levels 

w
ithin the crop, especially 

w
here they contain, or are  

sow
n w

ith, non-invasive 
perennial species.

K
ey results

Ȉ��
����������

��������������
m

ore com
m

on in the crop 
next to new

 m
argins

Ȉ����������������������������
w

ere no m
ore frequent 

than anyw
here else 

w
ithin tw

o years

Ȉ��
���������������ǡ�

����������Ƥ�����
�������

w
ill not usually increase 

w
eed levels in the crop

W
ildCR

U
 project: P

lants

W
ild oats w

ere 
tem

porarily m
ore 

com
m

on adjacent 
to uncropped 
m

argins, but this 
did not last
©

 Keith Edkins  

CC BY SA
 2.0
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Teasel  ©
 davidpiano92 CC BY

 N
D

 2.0

W
ildCR

U
 project: P

lants

����Ǧ����
������������Ƥ�����

���������������
�
�������

W
e established a large-scale experim

ent at W
ytham

, O
xford to 

look at diff
erent w

ays of establishing and m
anaging uncropped 

arable field m
argins. Field m

argins around arable fields w
ere 

either sow
n or left to regenerate naturally, and w

ere m
anaged 

by cutting, w
ith the tim

ing and frequency of cutting varying. W
e 

m
onitored the experim

ental m
argins for thirteen years to see 

how
 the plant com

m
unities changed over that tim

e period.

In the early years, naturally regenerated m
argins w

ere dom
inated 

by annual species, but this did not persist and annuals w
ere 

lost from
 both naturally regenerated and sow

n m
argins, m

ost 
rapidly from

 sow
n m

argins. A
fter thirteen years, sow

n m
argins 

still had distinctly diff
erent, and richer, plant com

m
unities from

 
those that had naturally regenerated, and in all of the m

argins 
the num

ber of plant species present declined 
over the thirteen year period. Leaving cut hay 
lying led to field m

argins that w
ere less diverse 

than those w
here the cuttings w

ere rem
oved. 

O
verall, the changes w

e recorded over the first 
three years did not necessarily predict the longer 
term

 outcom
es, either for w

eed control or the 
developm

ent of biodiversity on the field m
argins. 

M
any agri-environm

ent agreem
ents last for 

around 10 years. Long-term
 studies, such as 

the one described here, are vital if conservation 
advice and m

anagem
ent recom

m
endations are 

to be appropriate for m
ore than just the first  

few
 years of a m

anagem
ent plan.

K
ey results

Ȉ�	������
������������

com
m

unities continue to 
change over m

any years

Ȉ����
�����������

m
anagem

ent take a 
��������

������ơ
����������

diversity

Ȉ�����Ǧ����
���������

are vital to help 
inform

 conservation 
recom

m
endations

Thirteen 
years after 
establishm

ent, 
nettles w

ere 
m

ore com
m

on on 
m

argins w
here cut 

hay w
as left lying

©
 Frank V

incentz  

G
FD

L 2.0

B
ox 19

B
ox 20
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and beautiful insect species found in the B

ritish countryside. 
���������������Ƥ���������������������������������������������
��ǡ�ƪ��

������������������������������������ǡ��������������������
�����������������

�����Ǥ��
�����ƪ���������

���������������������
������������������������������������������

ǣ������
����������ƪ����

and m
oths there are, the m

ore likely the farm
 w

ill have a rich 
variety of w

ildlife.

K
ey points

Ȉ��
�����ƪ���������

������������������������ǡ������Ƥ��
foodplants for the caterpillars, and sheltered areas

Ȉ�

��������ǡ���������

�ǡ�Ƥ�����
������������

��������
habitats are all valuable

Ȉ��������������������������������������
��������Ƥ�������

������
range of species

Butterflies &
 

m
oths

Elephant haw
km

oth  ©
 Rob W

olton, H
edgelink
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Key actions
Potential benefits

Rare arable plants
•  W

here conditions allow
, leave crop headlands 

unsprayed and unfertilised, establish open 
cultivated m

argins or field corners, leave cereal 
stubbles over w

inter

W
ill create the conditions arable plants 

need to germ
inate and set seed each year

G
rassland plants

•  M
anagem

ent of species-rich grasslands should 
not be changed w

ithout advice

•  Calcareous grasslands are best m
anaged by 

grazing, and regim
es m

ay need to be tailored  
to the site

•  D
ry acid grasslands and low

land heaths need 
careful m

anagem
ent, seek advice

Traditional m
anagem

ent, usually by grazing 
or cutting for hay, m

aintains species-
richness
A

n open and varied sw
ard w

ill allow
 a range 

of chalk and lim
estone grassland species to 

flourish
The right m

anagem
ent w

ill be needed to 
m

aintain these habitats in good condition

G
rassland 

restoration and 
arable reversion

•  Follow
 agri-environm

ent schem
e guidelines

Can help restore species-rich grasslands 
w

ith m
any ecological and environm

ental 
benefits

U
ncropped field 

m
argins

•  Establish m
argins by natural regeneration or 

sow
ing. M

argins should not be sow
n w

here rare 
arable plants are present.

Can help restore diverse plant com
m

unities 
around arable and grass fields.

Find out m
ore at:

w
w

w
.plantlife.org.uk    w

w
w

.naturalengland.org.uk    w
w

w
.floodplainm

eadow
s.org.uk

O
ptions especially relevant for plants

Code
ELS/O

ELS options
ELS/O

ELS points
EF9 

Cereal headlands for birds
100 per ha

EF10 
U

nharvested cereal headlands for birds and rare arable plants
330 per ha

EF11/O
F11

U
ncropped cultivated m

argins for rare plants
400/460 per ha

H
LS code

H
LS options

Paym
ent (£)

H
E10 

Floristically enhanced grass buff
er strips (non-rotational)

£485 per ha
H

F14
U

nharvested, fertiliser-free conservation headland
£440 per ha

H
F20

Cultivated fallow
 plots or m

argins for arable plants (rotational or non-rotational)
£440 per ha

H
K

6
M

aintenance of species-rich, sem
i-natural grassland

£200 per ha
H

K
7

Restoration of species-rich sem
i-natural grassland

£200 per ha
H

K
8

Creation of species-rich sem
i-natural grassland

£280 per ha
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The m
ost com

m
on butterflies and m

oths are those that are 
less dem

anding, w
hose caterpillars feed on a com

m
on plant or 

a num
ber of diff

erent plants. M
eadow

 brow
n and gatekeeper 

butterflies, for exam
ple, lay their eggs on grasses, w

hile com
m

as, 
peacocks and sm

all tortoiseshells lay on nettles. W
idespread 

species such as these w
ill benefit from

 m
anagem

ent that 
encourages a diversity of plants and habitat types on the farm

. 

Butterflies and m
oths vary in their m

obility, w
ith the m

ore 
w

idespread species often able to travel large distances to feed 
and lay eggs. O

thers, usually the habitat specialists, m
ay be  

w
eak fliers and w

ill need all their habitat requirem
ents m

et in a 
sm

all area. 

Close-up of com
m

a butterfly eggs on  
com

m
on nettle  ©

 G
illes San M

artin CC BY N
C 3.0

Caterpillars of the gatekeeper butterfly feed 
on grasses  ©

 M
ark K

ilner CC BY
 N

C SA
 2.0
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The red adm

iral butterfly used only to be seen as a sum
m

er 
visitor to Britain but, since the 1990s, it has been recorded 
overw

intering here in ever-increasing num
bers. They are 

now
 seen in every m

onth of the year, even flying am
ongst 

snow
drops in February! This is a sign of one im

pact of clim
ate 

change on British w
ildlife. U

K
 Butterfly M

onitoring Schem
e 

data show
 that other butterflies, such as the speckled w

ood, 
are expanding their 
ranges northw

ards in 
response to w

arm
er 

tem
peratures. By 

linking habitats such 
as hedgerow

s and 
w

oodlands to facilitate 
m

ovem
ents across 

the farm
ed landscape, 

butterflies and other 
w

ildlife can be helped 
to adapt to the 
changing clim

ate.

©
 M

artin W
arren, Butterfly Conservation
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seen regularly in the U
K

, com
prising 

����������͛ά
�����

�������������������
ȋ������ƪ���������

����ȌǤ�����
rem

aining 2, 500 or so species are 
�
��������ǡ�����

�����������
�ƪ�����

night, they are far less w
ell know

n. 
Farm

land is the m
ain habitat 

for over three quarters of B
ritish 

������ƪ���Ǥ��
����������ƪ��������

m
oths, both com

m
on and rare, 

�������ơ
������������������������ǡ�

but a range of m
easures can help 

encourage them
 and increase their 

num
bers on farm

land.

Butterflies and m
oths have com

plex life cycles, com
prising egg, 

caterpillar, pupa, and adult stages. Som
e species live as adults for 

only a few
 days or w

eeks, w
hile others live for m

any m
onths and 

hibernate over the w
inter. Som

e m
oths live as caterpillars for a 

few
 years. The m

ost im
portant requirem

ents of adult butterflies 
and m

oths are suitable sites for laying their eggs and suffi
cient 

nectar sources to supply them
 w

ith food. Sheltered areas are 
particularly im

portant. Butterflies and m
oths w

ill m
ake use of all 

areas of the farm
 - hedgerow

s, m
argins, m

eadow
s and grassland, 

w
et flushes and patches of w

oodland.

Butterflies w
ill take nectar from

 a range of plants, but plants such 
as knapw

eeds, scabious, thistles, m
arjoram

, teasel, fleabane 
and bird’s-foot trefoil are especially favoured. Because diff

erent 
butterfly and m

oth species are on the w
ing at diff

erent tim
es 

throughout the spring and sum
m

er it is im
portant to have a 

succession of flow
ering plants through the season. Early nectar 

sources include sallow
 and blackthorn blossom

, self-heal, 
prim

rose and lady’s sm
ock, w

hile im
portant late sources of nectar 

are bram
ble and ivy. Berries, including blackberries, are also 

useful. M
oths are im

portant pollinators and som
e plants, such as 

the cam
pions, have evolved to be pollinated by m

oths.
 Breeding requirem

ents vary according to the species. Som
e 

m
oths and butterflies have very precise needs for egg-laying. 

Fem
ale silver-spotted skippers, for exam

ple, are extrem
ely fussy, 

laying single eggs on the leaf blades of sheep’s fescue in short 
turf, up to 4cm

, and often next to patches of bare ground. This, 
and other so-called specialist species, often depend on tailored 
m

anagem
ent to m

aintain the correct habitat.

M
oths and butterflies, such as these m

arbled 
w

hites, require suitable breeding habitat as 
w

ell as nectar sources  ©
 Tara Proud

Silver-spotted skippers have precise 
requirem

ents for egg-laying
©

 M
ark K

ilner CC BY
 N

C SA
 2.0
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H
edgerow

s are vital for these insects on farm
land. 

Butterflies w
ill m

ake great use of hedgerow
 

nectar, such as bram
ble, and caterpillars of m

any 
butterflies and m

oths w
ill feed on hedgerow

 
species. H

edgerow
s provide im

portant shelter in 
exposed agricultural landscapes. Leaving hedges 
uncut, or cutting not m

ore than once every three 
years, helps eggs and caterpillars to survive. Brow

n 
hairstreak butterflies, for exam

ple, lay their eggs on 
young blackthorn, and the eggs need to overw

inter 
safely before the caterpillars hatch and feed on the 
new

 leaves in spring. Butterflies and m
oths have 

suff
ered from

 overly intense hedge m
anagem

ent. 
The figure of eight m

oth, for exam
ple, has declined 

by 95%
 over the last 35 years. 

Field m
argins are very im

portant for butterflies and m
oths, 

especially in arable areas (Box 21). Field m
argins that contain 

w
ildflow

ers (either sow
n or naturally regenerated) w

ill be m
uch 

m
ore valuable than grass-only strips. Com

m
on blue butterflies, 

for exam
ple, use bird’s foot trefoil both as a nectar source and 

a caterpillar foodplant, and orange tips use cuckooflow
er in the 

sam
e w

ay. Leaving som
e field m

argins uncut each year w
ill allow

 
plants to flow

er, and provide undisturbed breeding habitats. 
A

 variety of sw
ard heights w

ill also benefit m
ore species; for 

exam
ple, retention of nettle patches of diff

erent heights in sunny 
locations w

ill help sm
all tortoiseshell and peacock butterflies. 

Field m
argins adjacent to hedgerow

s or ditches are especially 
valuable as these provide shelter and food. O

rganic farm
ing has 

been show
n to have benefits for som

e butterfly species (Box 22).

W
oodland and scrub

M
any m

oth species are largely restricted to w
oodlands, and 

others use it in addition to other habitats. N
ative tree species 

often support their ow
n suite of m

oths, w
ith deciduous oaks 

alone supporting about 220 species. Butterflies such as the 
declining pearl-bordered fritillary also depend on w

oodland, 
particularly if it is m

anaged by coppicing. M
oth and butterfly 

diversity can be increased by creating a diverse w
oodland 

structure. This should include areas of active m
anagem

ent such 
as ride creation, coppicing and glades, in addition to retention of 
existing dark w

oodland areas. This w
ill help shade- or m

oisture-
loving w

oodland specialists, w
hilst at the sam

e tim
e helping 

species of m
ixed and m

ore open w
oodland habitats. Scrub, cut in 

patches, provides shelter and breeding habitat for m
any species.

O
range tip butterflies use cuckooflow

er both 
as a nectar source and a caterpillar foodplant  
©

 G
uido G

erding CC BY
 SA

 3.0

Brow
n hairstreak overw

inters as eggs on 
blackthorn hedges  ©

 Paul G
ee CC BY

 N
C N

D
 2.0

The figure of eight m
oth m

ay have suff
ered 

from
 intensive hedgerow

 m
anagem

ent
©

 N
igel Jones CC BY

 N
C N

D
 2.0
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H
abitat m

anagem
ent

Sem
i-natural grassland

Sem
i-natural grasslands containing 

w
ild grasses and flow

ers, such as 
unim

proved calcareous or w
et 

grasslands, are som
e of the richest 

habitats for butterflies. Sem
i-natural 

grasslands provide breeding habitat 
for over 90%

 of resident butterfly 
species, w

ith just under half of 
these largely relying on calcareous 
grassland.
 M

anagem
ent of calcareous grasslands 

should aim
 for a m

osaic of diff
erent 

habitats, w
ith patches of bare ground 

and scrub, variations in sw
ard height, and abundant 

nectar sources. M
ost often this is achieved through 

stock grazing. M
anagem

ent prescriptions are 
usually site specific and, in all situations, the right 
grazing pressure is vital for creating the desired 
habitat.

D
am

p, unim
proved grasslands, such as the culm

 
grasslands in the south-w

est of England, are 
strongholds for som

e declining species such as the 
m

arsh fritillary butterfly. These and other species-
rich w

et grasslands, such as floodplain m
eadow

s, 
rely on the continuation of traditional grazing or 
hay-cutting m

anagem
ent to m

aintain their special 
flora and fauna.

Sem
i-im

proved grassland
A

ny grassland that contains som
e native grasses 

and w
ild flow

ers can be im
portant for butterflies 

and m
oths. D

am
p grassland w

ith rushes w
ill 

support green-veined w
hite and orange tip 

butterflies, w
hile acid or neutral grassland w

ill be 
used by ringlets, m

eadow
 brow

ns and com
m

on 
blue butterflies. Leaving som

e areas of grassland 
uncut during the spring and sum

m
er w

ill allow
 

plants to flow
er and provide undisturbed breeding 

habitats. W
here possible, avoiding or reducing 

fertiliser and pesticide use w
ill increase plant and 

butterfly diversity. 

The chalkhill blue butterfly is confined to calcareous grasslands  
©

 M
ark K

ilner CC BY N
C SA

 2.0

U
nim

proved calcareous grasslands should be m
anaged to 

create m
osaics of grassland and scrub  ©

 Ruth Feber

D
am

p grasslands can support rich com
m

unities of plants and 
butterflies, such as this m

arsh fritillary  
©

 nutm
eg66 CC BY

 N
C N

D
 2.0 
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M
eadow

 brow
n butterfly  ©

 A
nnies Pics CC BY

 N
C 2.0
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O
rganic farm

s diff
er from

 non-organic farm
s in several w

ays. A
s 

w
ell as the lack of pesticides and artificial fertilizers, organic farm

s 
have m

ore com
plex crop rotations, and tend to be m

ixed (arable 
and grass) farm

s. W
e investigated w

hether these diff
erences m

ight 
aff

ect their biodiversity.

W
e m

onitored butterflies on organic and non-organic farm
s in 

southern England, over three sum
m

ers. U
ncropped field m

argins 
had m

ore butterflies than crop edges, for both farm
 types. For 

both field m
argins and crop edges, there w

ere m
ore butterflies,

and m
ore butterfly species, on organic farm

s.

Im
portant factors w

ere larger hedgerow
s on organic farm

s, lack 
of pesticide usage, and rotational cropping. G

rass leys helped 
increase num

bers of butterflies. Species such as the m
eadow

 
brow

n and com
m

on blue all prefer sheltered grassy areas, and 
m

ore of these butterflies w
ere found on organic farm

s.

Som
e of these benefits, such as hedgerow

 creation and 
m

anagem
ent, m

ay readily be achieved on non-organic farm
s, for 

exam
ple through agri-environm

ent schem
es. H

ow
ever, there are 

other benefits for w
ildlife that are particularly associated w

ith 
organic farm

ing, such as those derived from
 diff

erent patterns of 
cropping and cessation of artificial pesticide use.

K
ey results

Ȉ��
�����ƪ�����

�����
����

abundant and species-
rich on organic farm

s

Ȉ����������������
�ǡ�

rotational cropping and 
lack of pesticide use w

ere 
im

portant factors

Ȉ��
���Ǧ��������

����
schem

es create som
e 

���
���������Ƥ�����������

��������
�������ơ

���������
m

anagem
ent

�
�����

�
��������ǣ��

�����ƪ����Ƭ
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H
edgerow

s are im
portant for 

butterflies  ©
 Rob W

olton, H
edgelink
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n m

oth  ©
 D

ave G
reen 
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O
xfordshire farm

land stronghold for rare m
oth

A
n exciting discovery of a very rare m

oth, the pale shining 
brow

n, w
as m

ade in 2006 during m
oth surveys in O

xfordshire. 
This m

oth has undergone m
assive declines in Britain since the 

1970s, and had been thought to exist only in sm
all num

bers on 
Salisbury Plain, and at a handful of sites in W

iltshire, N
orfolk and 

H
ertfordshire. 

Eighty-eight individuals w
ere caught in W

est O
xfordshire, m

aking 
it the largest colony know

n in Britain. The field in w
hich 57 w

ere 
captured w

as next to a block of m
ixed w

oodland, had tall hedges, 
and 6m

 w
ide field m

argins. The landscape w
as largely arable, 

w
ith 2m

 m
argins, sparse trees and low

 hedges, on w
ell-drained 

calcareous soil. Little is know
n about the m

oth, 
although in captivity the caterpillars w

ill eat a variety 
of herbaceous plants. Caterpillars have never been 
found in the w

ild. 

It is perhaps surprising that such a large population 
had been overlooked, but arable farm

land m
ay often 

be under-recorded. The landscape in w
hich the m

oths 
w

ere found also suggests that agri-environm
ent 

schem
e options such as field m

argins m
ay benefit rare  

and localised species as w
ell as m

ore w
idespread ones.

K
ey results

Ȉ�����������������������
����

found in O
xfordshire

Ȉ��
����������

������
���

often be overlooked as a 
habitat

Ȉ�	������
��������������

m
ay be valuable for rare 

as w
ell as w

idespread 
species 

Pale shining brow
n m

oths w
ere discovered on 

arable farm
land  ©

 Rosalind Shaw

B
ox 21

B
ox 22
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ecological services such as pollination and natural pest 
control. Insect pollinators include honeybees and bum

blebees, 
�����ƪ���ǡ��

���������������ƪ���ǡ��
�������������������������

of beetles, spiders and other invertebrates are im
portant 

predators of crop pests. Sym
pathetically m

anaging a diversity 
of cropped and non-cropped areas of the farm

 w
ill enhance 

�������������������Ƥ������������������������������������
ecological services they provide.

K
ey points

Ȉ��
���������������������������Ǧ������������������������ 
����
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������������������Ƥ������������������
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provide shelter for nesting and overw
intering species

Beneficial 
invertebrates

Bum
blebee

  ©
Rosalind Shaw
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Sm
all M
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m

als
Butterflies &

 m
oths

Find out m
ore at:

w
w

w
.butterflyconservation.org    w

w
w

.m
othscount.org    w

w
w

.ukbutterflies.co.uk  

�
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Key actions
Potential benefits

G
rassland

•  Sem
i-natural grassland m

anagem
ent depends 

on situation and history
•  In other grasslands, reduce fertiliser, leave 

som
e areas uncut for 2-3 years, and encourage 

diversity of grasses and w
ild flow

ers

W
ill benefit m

any butterfly and m
oth 

species

H
edgerow

s and 
field m

argins
•  Cut hedgerow

s not m
ore than once every  

3 years 
•  Field m

argins w
ith m

ixtures of native grasses 
and w

ildflow
ers, and areas that are left uncut, 

w
ill benefit butterflies and m

oths

Provides shelter and food for butterflies and 
m

oths 
Provides nectar sources and larval 
foodplants

W
oodland and 

scrub
•  W

oodland edges, rides and shadier w
oodland 

centres are all im
portant, so aim

 for a diverse 
structure, w

ith lighter and darker areas
•  Try to link areas of w

oodland or sem
i-natural 

habitats

Som
e rarer m

oths need dark w
oodland 

w
hile m

ost butterflies and other m
oths 

benefit from
 lighter conditions

H
elps species m

ove through landscapes

�
�������������������������������������ƪ����Ƭ

��
����

Code
ELS/O

ELS options
ELS/O

ELS points
EB3/O

B3
H

edgerow
 m

anagem
ent for landscape and w

ildlife
42 per 100m

EB10/O
B10

Com
bined hedge and ditch m

anagem
ent  

(incorporating EB3/O
B3 H

edgerow
 m

anagem
ent for landscape and w

ildlife
56 per 100m

EC4/O
C4

M
anagem

ent of w
oodland edges 

380 per ha 
EC23/O

C23
Establishm

ent of hedgerow
 trees by tagging 

1 per tree
EC24/O

C24
H

edgerow
 tree buff

er strips on cultivated land/rotational land
400/500 per ha

EC25/O
C25

H
edgerow

 tree buff
er strips on grassland/organic grassland

400/500 per ha
EE1-3

2/4/6m
 buff

er strips on cultivated land
255/340/340 per ha 

O
E1-3

2/4/6m
 buff

er strips on rotational land
340/425/425 per ha

EE4-6
2/4/6m

 buff
er strips on intensive grassland

255/340/340 per ha
O

E4-6
2/4/6 buff

er strips on organic grassland
340/425/425 per ha

EE12/O
E12

Supplem
ent to add w

ildflow
ers to field corners and buff

er strips
63 per ha

EF1/O
F1

M
anagem

ent of field corners
400/500 per ha

EF4/O
F4

N
ectar flow

er m
ixture

450/550 per ha
H

LS code
H

LS options
Paym

ent (£)
H

B11/12
M

anagem
ent of hedgerow

s of very high environm
ental value (both/one side)

£54/27 per 100m
H

C7
M

aintenance of w
oodland

£100 per ha
H

C8
Restoration of w

oodland
£100 per ha

H
C15/16/17

M
aintenance/restoration/creation of successional areas and scrub

£100 per ha
H

E10 
Floristically enhanced grass buff

er strips 
£485 per ha

H
K

6/7/8
M

aintenance/restoration/creation of species-rich, sem
i-natural grassland

£200/200/280 per ha
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N
ectar and pollen also need to be available to bum

blebees 
and other pollinators throughout the flight season from

 M
arch 

through until Septem
ber. By encouraging a range of suitable 

w
ildflow

ers it is m
ore likely that this continuity w

ill be achieved. 
A

 diversity of plants w
ill also benefit other pollinators, such as 

butterflies and m
oths, w

hich need larval foodplants as w
ell as 

nectar sources for the adults.
 Bum

blebees also require undisturbed nesting sites and refuges 
in w

hich to hibernate over the w
inter. Bum

blebee nests can 
be large (containing around 50-400 sterile w

orkers) but only 
the queen overw

inters. M
ost bum

blebees nest underground, 
often using disused sm

all m
am

m
al burrow

s, w
hile others need 

tussocky, above ground vegetation for their nests. Protection 
from

 farm
 operations is im

portant for all species and this m
ay be 

provided in the form
 of uncropped buff

er strips, beetle banks and 
sym

pathetic hedgerow
 m

anagem
ent.

 H
edgerow

s can provide good early sources of nectar, for 
exam

ple, blackthorn and haw
thorn blossom

, as w
ell as rich 

hedge base flora if m
anaged sym

pathetically. H
edges also give 

shelter and protection, and hedge bases and banks often provide 
suitable nesting sites for bum

blebees. Plants grow
ing w

ithin w
et 

areas, such as ditches, can provide rich pollen and nectar sources, 
and ditches them

selves provide sheltered habitats (Box 13).

A
lthough pollinators diff

er in their precise requirem
ents, 

habitat m
anagem

ent that encourages diverse flow
ery sw

ards 
and leaves som

e uncropped areas undisturbed for nesting and 
overw

intering (such as flow
ery uncropped field m

argins and field 
corners) w

ill benefit a w
hole range of pollinator species. Several 

Environm
ental Stew

ardship options w
ill help provide these 

resources, w
ith pollen and nectar m

ixes being one of the m
ost 

im
portant. A

ll options that create uncropped areas, especially 
floristically rich ones, w

ill be of great benefit.

M
any pollinators are not especially m

obile, and so m
anaging 

larger areas of farm
land sym

pathetically w
ill ensure that 

populations do not becom
e isolated and at risk of local 

extinctions. By providing the resources they need across the 
landscape, bum

blebee and other pollinator populations w
ill be 

m
uch m

ore likely to survive and flourish.

Red clover is a valuable nectar source for 
bum

blebees  ©
 Rosalind Shaw

Bum
blebees also need underground or 

tussocky places to nest  
©

 N
igel Jones CC BY

 N
C N

D
 2.0

V
aluable nectar sources such as tufted vetch 

are found at hedge bases and on field corners
©

 Rob W
olton, H

edgelink 
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Beneficial invertebrates

Pollinators
 Pollinators are vital both for native 
plant com

m
unities and for the 

productivity of m
any crops. There 

are m
any w

ild pollinating insects 
in B

ritain, including bum
blebees, 

�����ƪ���ǡ���������������ƪ���ǡ�
�
���������������ƪ���ǡ�����

�������
the dom

esticated honeybee. Insect 
pollination in the U

K
 is thought to 

be w
orth over £400 m

illion to the 
econom

y. Crops such as beans and 
soft fruit are pollinated prim

arily by 
bum

blebees, and seed set, and thus 
oil yield, of oilseed rape is enhanced 
by pollinators.
 

Both honeybees and bum
blebees have struggled 

in recent years. M
any bum

blebee species have 
undergone declines in the U

K
, and areas of intensive 

farm
ing have seen som

e of the biggest declines. It 
is generally agreed that loss of w

ildflow
ers (both 

abundance and diversity) in the landscape has been 
the m

ajor factor contributing to these changes. 
H

oneybees have suff
ered particularly from

 disease 
and it is also thought that environm

ental factors, 
including use of som

e pesticides (particularly 
neonicotinoids), m

ay be involved in colony losses. 
Less inform

ation is available on other pollinators 
such as hoverflies, but it seem

s likely that these 
have also suff

ered reductions in num
ber. D

eclines in 
other pollinator groups, such as w

ider countryside 
m

oths, are w
ell docum

ented.
 H

abitat m
anagem

ent for pollinators
Encouraging a diversity of plants is im

portant for 
pollinators, since diff

erent species have diff
erent 

requirem
ents. For exam

ple, bum
blebee species 

tend to feed on diff
erent flow

ers, w
ith long-tongued 

and short-tongued bum
blebees generally feeding 

on deep or shallow
 flow

ers respectively. Clovers, 
vetches and trefoils are particularly im

portant.

H
overflies are im

portant pollinators    
©

 M
iles W

olstenholm
e CC BY N

C SA
 3.0 

Insect pollination can increase seed set of oilseed rape
©

 Julian D
ow

se/N
atural England 

The carder bee is one of Britain’s 24 species of bum
blebee   

©
 Rob W

olton, H
edgelink
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H
abitat m

anagem
ent for predatory invertebrates

Tussocky grasses support high densities of overw
intering beetles 

and spiders. If they are positioned around arable fields, or across 
fields as beetle banks, they can aid colonisation of the crop in the 
spring, as w

ell as increasing num
bers of other invertebrates that 

can act as alternative prey for beneficial predators w
hen pest 

species are not available. M
argins and beetle banks should only 

be cut occasionally to control scrub, as taller and m
ore com

plex 
vegetation structure w

ill support m
ore invertebrates (Box 23). 

Cutting in sum
m

er should be avoided. W
here w

ildflow
ers are 

added to a seed m
ixture used to establish buff

er strips, this 
w

ill help further to provide other sources of food for predatory 
invertebrates, such as nectar, pollen, and other insect prey.

H
edgerow

s and hedge bases are very im
portant habitats for 

beneficial invertebrates, providing shelter and a refuge from
 

farm
 operations, as w

ell as sources of alternative prey. A
s w

ell as 
providing resources in their ow

n right, buff
er strips help protect 

the hedgerow
 from

 pesticide drift.

M
any beneficial invertebrates are vulnerable to insecticide use, 

and sensitive to cultivation and soil disturbance. Insecticide 
use should be reduced w

herever possible, or targeted so as 
to m

inim
ise eff

ects on non-target beneficial invertebrates. 
Beneficial populations are m

ost vulnerable to dam
age from

 
insecticides and m

olluscicides in spring and sum
m

er, w
hen they 

are active w
ithin the crop. Even in autum

n, though, insecticide 
m

ay drift into non-cropped overw
intering areas and reduce 

survival. If herbicide inputs are reduced w
ithin fields this w

ill 
encourage beneficial invertebrates (Box 24). 

M
inim

um
 tillage and other techniques that reduce soil 

disturbance w
ill have significant benefits for som

e species, such 
as the larvae of som

e ground beetles that overw
inter in the 

soil w
ithin the field. D

iff
erent crop types w

ill support diff
erent 

com
m

unities of predatory invertebrates, so having a variety of 
crops w

ill help raise their overall diversity.

In general, aim
ing to create a m

osaic of habitats across the 
farm

 and reducing pesticide use w
here possible w

ill increase 
the habitats and resources needed by diff

erent beneficial 
invertebrates and a range of other w

ildlife.

This w
olf spider has spiderlings on her 

back. Spiders benefit from
 good vegetation 

structure  ©
 Peter W

heelw
right
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Predatory invertebrates
 M

any beetles (particularly ground and rove beetles), spiders, 
harvestm

en and other invertebrates (such as hoverflies and 
nem

atodes) that occupy arable farm
land are vitally im

portant 
in helping control pests, such as aphids and slugs, that attack 
crops. There is a great diversity of species w

hich diff
er in their 

life-histories and habitat requirem
ents. For exam

ple, som
e 

species reside in the crop throughout the year, w
hile m

any others 
w

ill colonise the crop in the spring from
 other, uncropped, areas 

such as field m
argins, w

here they have overw
intered. The diets 

of predatory invertebrates diff
er. A

 great num
ber are generalists, 

feeding on a range of prey, w
hile others are m

ore specialist - 
ladybirds and lacew

ings, for exam
ple, prefer to feed on aphids. 

The m
obility of predatory invertebrates also varies enorm

ously. 
Som

e spiders such as linyphiids (‘m
oney’ spiders) are able 

to travel for m
any m

iles using a dispersal m
ethod know

n as 
‘ballooning’. These spiders let out a line of silk w

hich, if the air 
currents are favourable, drags them

 to great heights from
 w

here 
they are carried to new

 locations. O
ther, less m

obile, species, 
such as som

e ground beetles and ground-dw
elling spiders, w

ill 
m

ove w
ithin only tw

o or three fields during their lifetim
e. The 

m
anagem

ent of the landscape as w
ell as the local surroundings 

w
ill thus influence the diversity of predatory invertebrates found 

on a farm
.

 

Ladybird larvae feed on aphids in the crop
©

 D
ean M

orley CC BY N
D

 2.0

Linyphiid, or ‘m
oney’ spiders, are tiny spiders 

that can disperse on air currents high above 
the landscape  ©

 Jam
es Bell

Field m
argins w

ill enhance predatory 
invertebrate populations. A

dding w
ildflow

ers 
to a m

ixture w
ill increase its value

©
 Keith Edkins CC BY SA

 2.0

G
round beetles w

ill overw
inter in tussocky 

grass strips or beetle banks  ©
 Jam

es Bell

W
hat are parasitoids?

Parasitoids are sim
ilar to parasites in that they spend at least a part 

of their life obtaining nourishm
ent from

 a host organism
. H

ow
ever, 

unlike parasites, parasitoids ultim
ately kill their host and prevent it from

 
reproducing. For this reason, parasitoids are very im

portant for helping 
control agricultural pests. The grain aphid, for exam

ple, infests the ears 
of w

heat, barley and other cereals, reducing yields. In the U
K

, there are 
9 species of parasitoid w

asp that lay their eggs inside the grain aphid. 
O

nce hatched, the parasitoid larvae w
ill consum

e the aphid host from
 

the inside, helping to control these pests. Furtherm
ore, w

hile aphids can 
develop resistance to insecticides, they rem

ain susceptible to parasitoids.

A
lm

ost all parasitoids are insects, m
ost are w

asps, and the largest group 
are ichneum

on w
asps. Pollen and nectar are im

portant food for parasitoid 
w

asps, providing energy and nutrients. Im
portant nectar sources for 

parasitoids are flow
ers w

ith an open structure, such as um
bellifers, for 

exam
ple, cow

 parsley and hogw
eed.

Parasitoid w
asp (top) and 

m
um

m
ified aphid host (below

). 
Photos: G

illes San M
artin CC BY N

C 3.0
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Barley
 ©

 Peter J D
ean CC BY N

C N
D

 2.0

Spiders are m
ore abundant on organic farm

s

Previous studies have suggested that biodiversity on organic 
farm

s is higher than on non-organic farm
s. O

ver three years, w
e 

studied cereal fields and their field m
argins on 89 pairs of organic 

and non-organic farm
s across England. The aim

 w
as to find any 

diff
erences betw

een the farm
 types in term

s of tw
o groups of 

beneficial invertebrates, spiders and carabid beetles. 

The results w
ere quite com

plex, w
ith num

bers and species 
richness of spiders and carabid beetles varying w

ith tim
e of year, 

crop type, location (w
hether m

argin or crop), and the nature of 
the surrounding landscape. In general, though, spiders show

ed 
consistently positive responses to organic farm

ing. Carabid 
beetles also show

ed som
e positive responses to organic farm

ing 
but these w

ere generally less consistent. Individual species w
ere 

aff
ected in diff

erent w
ays by organic farm

ing. A
n im

portant factor 
seem

ed to be the structural com
plexity 

of the crop and its understorey 
vegetation, w

ith greater com
plexity of 

vegetation especially benefitting spiders. 

The study confirm
ed that organic 

system
s w

ere generally beneficial to 
the invertebrate groups in the study, 
particularly so for spiders, especially 
w

ithin crops before harvest.

K
ey results

Ȉ�������Ǧ��������������
organic and non-organic 
�������Ƥ������

����
sam

pled for spiders and 
carabid beetles

Ȉ�������������
��������

����
consistently positive 
responses to organic 
farm

ing

Ȉ��
�����������

�����
���

���������Ƥ������������
��������������������Ƥ�����
invertebrates

�
�����

�
��������ǣ��

���Ƥ������������������

Carabid beetles 
(left) and spiders 
w

ere m
onitored 

on organic and 
non-organic farm

s 
©

 Jam
es Bell
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Linyphiid spider ©
 Jam

es Bell
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Spiders are m
obile and alm

ost entirely carnivorous, and this 
predatory lifestyle m

akes them
 of potential benefit to farm

ers. 
The w

eb-building activity of m
any species suggests they m

ight be 
particularly sensitive to the structure of vegetation in uncropped 
areas of the farm

 such as field m
argins or buff

er strips.

W
e looked at spider abundance and num

ber of spider species 
on experim

ental field m
argins around arable fields at W

ytham
, 

O
xfordshire. The field m

argins w
ere m

anaged in contrasting 
w

ays, diff
ering in the tim

ing and frequency of m
ow

ing, and 
w

hether they w
ere established by sow

ing w
ith a grass and 

w
ildflow

er seed m
ixture, or by natural regeneration.

The key result w
as that spiders w

ere found to be m
uch m

ore 
abundant on field m

argins that w
ere not cut in 

the sum
m

er. A
voiding m

ow
ing the m

argins in the 
sum

m
er preserved the structural com

plexity of 
the vegetation, w

ith positive im
pacts on the spider 

com
m

unities. W
here field m

argins w
ere m

ow
n, 

spiders fared better w
hen m

ow
ing took place in 

spring and autum
n com

pared to those m
argins 

m
ow

n in spring and sum
m

er. The low
er num

ber 
of spiders found on m

argins that w
ere cut in the 

sum
m

er persisted into the follow
ing year. 

Leaving field m
argins uncut, or cutting infrequently 

(every 3-4 years) to control scrub, and never cutting 
in the sum

m
er, w

ill encourage populations of these 
beneficial invertebrates on farm

land.

K
ey results

Ȉ�	������
�������������ơ

���
strips that are left 
uncut increase spider 
populations

Ȉ���������������
��������

of the vegetation is very 
im

portant for spiders

Ȉ������������ǡ����������
infrequently to control 
scrub, and do not cut in 
sum

m
er

Vegetation 
w

ith plenty 
of structure 
encourages 
w

eb-building 
spiders
©

 Peter W
akely/

N
atural England

B
ox 23

B
ox 24
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an im

portant part of B
ritain’s natural and cultural history. 

O
ver recent decades, changes in land use have resulted in 

population declines of all B
ritain’s am

phibians and reptiles. 
Pond loss has been a particular problem

 for am
phibians, w

hile 
reptile populations have becom

e isolated and vulnerable; 
hibernation areas have been destroyed or sunny basking 
areas shaded out. Creating and m

anaging habitats for m
ost 

am
phibians and reptiles can be com

plem
entary to broader 

conservation m
anagem

ent on farm
land. 

K
ey points

Ȉ��
�
���������������������������������

��������������� 
������������ơ

������������������������

Ȉ��
�
��������������������������������ǡ������������ 

w
arm

 ones

Ȉ��
��������������������������������

���
��������

����
vegetated areas for shelter. 

Ȉ��������������������������ǡ����������������������������ǡ� 
are particularly im

portant for reptiles 

A
m

phibians 
&

 reptiles

G
rass snake  ©

 Ian M
cIntosh CC BY

 SA
 3.0
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Key actions
Potential benefits

Pollinators
•  Create flow

er-rich patches around the farm
, 

including field corners and buff
er strips, ditch 

banks, and sem
i-im

proved grassland
•  Include legum

es and trefoils in pollinator seed 
m

ixes 
•  Protect hedge bases and establish tussocky 

field m
argins and beetle banks

•  Reduce pesticide inputs

Pollinators need supplies of high quality 
nectar and pollen throughout the season

These plants are especially good for 
bum

blebees
W

ill help provide suitable sites for 
bum

blebees to nest
Increases invertebrate and plant diversity 
(pollinators are sensitive to insecticide use 
and herbicides reduce flow

er availability)
Predatory 
invertebrates

•  A
im

 for m
osaic of diff

erent crops and non-
cropped habitats

•  H
edgerow

s, uncropped field m
argins and beetle 

banks are especially im
portant

•  Reduce m
ow

ing of field m
argins to increase 

vegetation structure
•  Reduce or target pesticide use and adopt 

m
inim

um
 tillage w

here possible

Provides food and shelter for w
ide range of 

predatory invertebrates
Provides overw

intering habitat and helps 
crop colonisation
Enhances populations of spiders, especially 
w

eb-building species
Predatory invertebrates are sensitive to 
pesticide use and soil cultivation

Find out m
ore at:

w
w

w
.bum

blebeeconservation.org    w
w

w
.gw

ct.org.uk    w
w

w
.soilassociation.org    w

w
w

.leafuk.org 
w

w
w

.buglife.org.uk

�
�����������������������������������Ƥ�������������������ȋ���������������������������������������Ȍ

Code
ELS/O

ELS options
ELS/O

ELS points
EB3/O

B3
H

edgerow
 m

anagem
ent for landscape and w

ildlife
42 per 100m

EB10/O
B10

Com
bined hedge and ditch m

anagem
ent  

(incorporating EB3/O
B3 H

edgerow
 m

anagem
ent for landscape and w

ildlife)
56 per 100m

EE1-3
2/4/6m

 buff
er strips on cultivated land

255/340/340 per ha 
O

E1-3
2/4/6m

 buff
er strips on rotational land

340/425/425 per ha
EE12/O

E12
Supplem

ent to add w
ildflow

ers to field corners and buff
er strips

63 per ha
EF1/O

F1
M

anagem
ent of field corners

400/500 per ha
EF4/O

F4
N

ectar flow
er m

ixture
450/550 per ha

EF7/O
F7

Beetle banks
580/750 per ha

EF10
U

nharvested cereal headlands for birds and rare arable plants
330 per ha

EG
1/O

G
1

U
ndersow

n spring cereals
200/150 per ha

EK
1/O

K
1

Take field corners out of m
anagem

ent
400/500 per ha

EK
3/O

K
3

Perm
anent grassland w

ith very low
 inputs

150/180 per ha
EK

21/O
K

21 
Legum

e- and herb-rich sw
ards

200/250 per ha
H

LS code
H

LS options
Paym

ent (£)
H

B11/12
M

anagem
ent of hedgerow

s of very high environm
ental value (both/one side)

£54/27 per 100m
H

E10
Floristically enhanced grass buff

er strips (non-rotational)
£485 per ha

H
F14

U
nharvested, fertiliser-free conservation headland

£440 per ha
H

F20
Cultivated fallow

 plots or m
argins for arable plants  

(rotational or non-rotational)
£440 per ha

H
K

6/7/8
M

aintenance/restoration/creation of species-rich, sem
i-natural grassland

£200/200/280 per ha
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Com
m

on frog and spaw
n  ©

 Richard Burkm
ar

Pond creation and m
anagem

ent is crucial for am
phibian 

conservation. The principles for creating good w
ildlife ponds 

also apply to am
phibian breeding sites (see Chapter: Ponds). 

O
ne feature that is particularly im

portant for am
phibians is 

w
arm

th. W
arm

 ponds are favourable for am
phibian grow

th 
and developm

ent, so new
 ponds should be positioned in 

sunny locations. A
 belt of trees or scrub several m

etres to the 
north of a pond can act as a w

indbreak and create a w
arm

 
m

icroclim
ate around the pond. M

anagem
ent over the longer 

term
 should incorporate m

easures to control scrub and trees 
to avoid excessive shading, and the southern pond edge is best 
com

pletely unshaded.

Rough grassland and scrub provide im
portant 

areas for am
phibians to feed, shelter and 

hibernate  ©
 Chris G

leed-O
w

en

Telling a frog from
 a toad

 Com
m

on toads often breed in the 
sam

e w
ater as the com

m
on frog 

and m
ay be confused w

ith them
. A

t 
8-13cm

 the toad is larger than the 
frog (6-9cm

) w
hich prefers to hop, 

w
hereas the toad generally w

alks. 
The toad has a rounder snout than 
frogs w

hen view
ed from

 above and 
the m

uch m
ore w

arty skin of the 
toad distinguishes it from

 frogs. 
Frogspaw

n is laid in large clum
ps, 

w
hile toads lay spaw

n in strings.

There are tw
o toad species in the 

U
K

, the com
m

on toad and the 
natterjack toad. The natterjack 
toad is a conservation priority and a 
habitat specialist w

ith very diff
erent 

ecological requirem
ents to the other 

native am
phibians. It is a rare and 

elusive creature w
ith a distinctive 

yellow
 dorsal stripe, and is alm

ost 
exclusively confined to coastal sand 
dunes, coastal grazing m

arshes and 
sandy heaths. 

Com
m

on frog  
©

 Steve H
iner/N

atural England 
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A
m

phibians
 There are seven species of am

phibian native 
to G

reat B
ritain: the com

m
on frog, natterjack 

toad, com
m

on toad, sm
ooth new

t, palm
ate 

new
t, great crested new

t and northern pool 
frog. D

espite being w
idely distributed, the great 

crested new
t and com

m
on toad are listed as 

����������������������
�
��
�������������

�������
����

ȋ�
�
�
Ȍ���������������������������

����Ǥ�����������
three w

idespread species, sm
ooth new

t, palm
ate 

new
t and com

m
on frog, have also experienced 

declines. 
 

The rem
aining tw

o native species, the natterjack toad and 
northern pool frog, are conservation priorities due to their rarity. 
The natterjack toad is confined to few

er than 60 locations, w
hile 

the pool frog has only relatively recently been recognised as a 
native species - coinciding w

ith its extinction in the w
ild. Pool 

frogs have been reintroduced, from
 Sw

eden, to a single site in 
England.

A
m

phibians have com
plex life cycles and are all dependent on 

suitable terrestrial as w
ell as aquatic habitats. British am

phibians 
breed prim

arily in standing w
ater, especially ponds, w

here the 
eggs (spaw

n) and the larval (tadpole) stages can often be seen 
(Box 25). A

fter m
etam

orphosis, juvenile and adult am
phibians 

spend long periods, often several years, living on land. H
igh 

quality habitats are im
portant: com

m
on toads, for exam

ple, 
require access to w

ooded areas, tussocky grassland, scrub or 
hedgerow

s, for hibernation sites, feeding and shelter. 

The great crested new
t is believed to have declined m

ore rapidly 
than other w

idespread am
phibian species and has particularly 

suff
ered from

 the degradation of rural ponds due to agricultural 
intensification. G

reat crested new
ts prefer to breed in deep ponds 

that contain plenty of aquatic vegetation and they do not range 
far from

 their breeding pond. A
t the other end of the spectrum

 
is the com

m
on toad, the m

ost terrestrial of the w
idespread 

am
phibians. O

utside its breeding season it m
ay m

ove up to three 
kilom

etres from
 w

ater, although distances of 400-1500m
 are 

m
ore typical. The com

m
on toad is m

ore tolerant of dry conditions 
than the other am

phibians, except for the natterjack toad.

A
 young com

m
on toad in the palm

 of a hand
©

 TJ Blackw
ell CC BY N

C 2.0

The great crested new
t has suff

ered severe 
declines across Europe  ©

 Fred H
olm

es

Spaw
n of com

m
on frog and toad  ©

 Fred H
olm

es

Com
m

on toad ©
 Rosie Salazar

N
atterjack toad  

©
 N

eil Pike/N
atural England
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D
uring the w

inter, reptiles w
ill hibernate, either 

singly or com
m

unally. O
ld anim

al burrow
s, rotted 

tree stum
ps, or under debris or fallen logs are 

exam
ples of suitable hibernation sites; sites w

ill 
nearly alw

ays be south-facing, in full or partial 
sun, and m

ust be free from
 flooding. A

s w
ell as 

hibernation sites, Britain’s only egg-laying snake, 
the grass snake, needs decom

posing m
aterial such 

as m
anure or com

post heaps in w
hich to lay its 

eggs. The other British reptiles incubate their eggs 
internally.

Enough of the right sort of habitat m
ust alw

ays 
be present, especially on isolated sites. Reptiles 
have lim

ited dispersal abilities so, if m
anagem

ent 
such as scrub rem

oval or intensive grazing aff
ects 

the w
hole of a site at the sam

e tim
e, they m

ay be 
unable either to escape the harm

ful im
pacts of 

these operations or to recolonise isolated sites at 
a later date. Linking patches of suitable habitat by 
favourable m

anagem
ent of intervening habitat, 

either as continuous blocks, or as corridors such 
as hedgerow

s, field m
argins, boundary banks and 

forest rides, is especially im
portant. For exam

ple, 
sym

pathetically m
anaged hedgerow

 edges and 
sunny field m

argins w
ill help provide linked habitat 

netw
orks for reptiles and other w

ildlife.

A
s relatively sedentary predators, the presence 

of reptile populations indicates favourable 
m

anagem
ent for a range of other species. A

ll British 
reptiles consum

e anim
al prey: slow

-w
orm

s eat 
soft-bodied invertebrates such as slugs and w

orm
s, 

legged lizards favour insects and spiders, w
hile 

grass snakes feed prim
arily on am

phibians and 
fish. If reptiles can thrive on a site, then so too w

ill 
m

any other creatures requiring w
arm

 m
icrohabitats 

or living w
ithin the diverse vegetation structures 

needed by reptiles. M
anaging habitats for reptiles 

w
ill help increase overall biodiversity.

Rank grass and bram
bles w

ill benefit grass snakes 
©

 Chris G
leed-O

w
en 

M
anure heaps and rotting hay bales are good for reptiles 

©
 Chris G

leed-O
w

en 

Field m
argins and hedgerow

s are im
portant corridors for 

reptiles  ©
 Chris G

leed-O
w

en
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Reptiles

Six reptiles are found in the B
ritish 

Isles: sand lizard, com
m

on lizard, 
slow

-w
orm

, sm
ooth snake, grass 

���������������Ǥ��
�������

������ǯ��
����������������ơ

����������������
declines and all six species are now

 
listed as priorities in the U

K
�
�������������

�������
����ȋ�

�
�
ȌǤ

The slow
-w

orm
 (a lizard) is the 

com
m

onest reptile in the British Isles 
but, like the others, it has suff

ered 
declines in recent decades due to loss of suitable 
habitat. Slow

-w
orm

s require dense vegetation, 
coupled w

ith sunny areas to allow
 therm

oregulation 
and, preferably, loose soil into w

hich to burrow
. The 

rarest reptile in Britain is the sand lizard, restricted 
to just a few

 heathland sites in southern England 
and M

erseyside. O
n farm

land, the reptile m
ost 

likely to be encountered is the grass snake. This 
beautiful snake is a good sw

im
m

er and m
ay often 

be found close to fresh w
ater, basking or hunting on 

pond edges and ditch banks.

Reptiles are ectotherm
ic, m

eaning that they need 
external w

arm
th to raise their body tem

perature 
to levels suffi

cient for optim
al activity. They thus 

require w
arm

, relatively open habitats, w
ith a 

high degree of structural diversity of vegetation, 
to provide the conditions needed for basking and 
shelter under a range of am

bient tem
peratures. 

O
n farm

land, hedgerow
s, ditches and ditch banks, 

stone w
alls, m

eadow
s, orchards, field m

argins, 
ponds and m

anure heaps can all provide habitat 
for the w

idespread reptiles (Box 26). Field m
argins 

should be m
anaged as rough grassland or scrub, 

and grassland areas should be m
aintained by w

inter 
cutting every one to three years. A

 scattered scrub 
habitat (a m

ix of rough grassland and scrub), and 
scrub grow

th along the edges of hedgerow
s and 

w
oodland, are particularly beneficial. 

©
 Chris G

leed-O
w

en 

The slow
-w

orm
 (above) and the com

m
on lizard (below

) are 
both declining

G
rass snakes can be found on farm

land 
©

 Sim
on Collinson CC BY

 N
C N

D
 2.0

©
 Steve H

iner/N
atural England
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Toads in the U
pper Tham

es region

A
dult toads visit w

ater bodies such as ponds, lakes and even 
slow

 flow
ing stream

s or rivers for just a few
 days or w

eeks during 
spring to m

ate and deposit toad spaw
n. For the rest of the year 

toads are alm
ost exclusively terrestrial, typically dispersing 400-

1500m
 from

 their breeding pond.

D
uring spring 2010, m

ore than 20 sites (incorporating around 75 
w

ater bodies across the U
pper Tham

es catchm
ent) w

ere visited 
and surveyed for toads, toad tadpoles or toad spaw

n. The ponds 
w

ere searched using direct visual observation or binoculars as 
required (during daytim

e) and by torchlight (at night). Potential 
terrestrial refugia in the vicinity of ponds, such as logs or 
substantial litter (e.g. carpets, tyres, m

etal sheeting etc.) w
ere 

also exam
ined.

O
f the 75 w

ater bodies surveyed, only 9 (at 7 
sites) contained adult toads, toad spaw

n or toad 
tadpoles (historical records and recent sightings 
of toads w

ere reported for som
e of the other 

w
ater bodies). This level of w

aterbody occupancy 
w

as com
parable w

ith findings from
 other 

contem
porary studies in low

land farm
land. The 

survey identified im
portant toad breeding sites 

w
ithin the U

pper Tham
es although the future for 

toad populations at som
e of these ponds is by no 

m
eans certain.

K
ey results

Ȉ�����������������������
for toads in the spring, 
w

hen they visit to breed

Ȉ���������
���������

��ǡ�
toads w

ere recorded at 
only 9 out of 75 ponds

Ȉ�������������������
��������

other surveys of farm
land 

ponds

Future w
ork 

m
ay show

 it 
is possible 
to identify 
individual 
toads from

 
their w

art and 
belly patterns  
©

 Rosie Salazar

G
rass snake  ©

 Peter W
akely/N

atural England

U
se of ditches and hedgerow

s by am
phibians and reptiles

Som
e agri-environm

ent schem
e m

anagem
ent options have the 

potential to provide good habitat for reptiles, in the form
 of a 

m
osaic of refuges and areas to forage and bask. Exam

ples include 
field m

argins, ditches and hedgerow
s in arable fields. A

m
phibians 

m
ay also benefit from

 these options, as w
ell as those relating 

to buff
ering of ponds. D

ata on the use of farm
land habitats by 

declining reptile and am
phibian species is crucial for inform

ing 
future m

anagem
ent plans and rem

edial action.

W
e conducted a pilot study to look at the frequency w

ith w
hich 

am
phibians and reptiles use diff

erent com
binations of field 

boundaries, including ditches, field m
argins and hedgerow

s 
(focusing m

ainly on the com
m

on toad and grass snake). 
A

 total of 51 lines of refugia (pieces of carpet or roofing felt) 
w

ere set along field boundaries and checked betw
een M

ay and 
O

ctober 2011, follow
ing guidelines set out by 

the N
ational A

m
phibian and Reptile Recording 

Schem
e. 

There w
ere 37 sightings of grass snake 

recorded, 24 com
m

on lizard, 10 of com
m

on 
toad and one adder adjacent to the refugia, 
providing good evidence that these farm

land 
habitats are potentially very im

portant for 
reptiles and am

phibians. These data w
ill be 

used to determ
ine in m

ore detail w
hether the 

presence or absence of hedgerow
s and ditches 

aff
ect the frequency w

ith w
hich am

phibians 
and reptiles use the refugia lines.

K
ey results

Ȉ��
���

�������������
�����

habitat use is crucial for 
reptile and am

phibian 
conservation

Ȉ��
��������������

���������
can be surveyed using 
��������ȋ������

����
guidelines)

Ȉ�

�����������ǡ���������

and toads w
ere all found 

�������Ƥ�������������
habitats

Com
m

on lizards w
ere found on 

field m
argins  ©

 Rosie Salazar
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Sm
all m

am
m

als are an im
portant part of the food chain and 

all species m
ake use of farm

land to a greater or lesser extent. 
Cover in the form

 of m
ature hedgerow

s, tussocky m
argins and 

patches of scrub or w
oodland w

ill help provide sm
all m

am
m

als 
w

ith plentiful food supplies of seeds and invertebrates, 
undisturbed nesting sites and a refuge from

 farm
ing 

operations such as ploughing and harvest. If hedgerow
s link 

patches of w
oodland or scrub this helps sm

all m
am

m
als m

ove 
across farm

ed landscapes.

K
ey points

Ȉ��
������������

�ǡ�����������������ǡ��
��������Ƥ�� 

sm
all m

am
m

als

Ȉ�

������Ƥ�����

�����������������������������������������

Ȉ��
�������

�������
�������������������������

������������
especially valuable

Ȉ��
��������������������

��������������ǡ��������������������
headlands, helps sm

all m
am

m
als

Sm
all 

m
am

m
als
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Sm
all M

am
m

als
A

m
phibians &

 reptiles

Find out m
ore at:

w
w

w
.arc-trust.org (A

m
phibian and Reptile Conservation)

w
w

w
.narrs.org.uk (N

ational A
m

phibian and Reptile Recording Schem
e; also for subm

ission of records)
w

w
w

.pondconservation.org.uk

�
������

�������
�
���

Key habitats
Key actions

A
m

phibians
•  Ponds and ditches
  •  Terrestrial habitats

Follow
 guidelines for creation of good w

ildlife ponds and ditch 
m

anagem
ent

Ponds w
ith w

arm
, sunny aspects w

ill especially benefit 
am

phibians 
A

reas of tussocky grasses, field and w
oodland edges, and linear 

features through the landscape, w
ill help frogs, toads and new

ts
Reptiles

•  Vegetation structure 

•  A
spect 

•  Connectivity 

M
anage for a variable structure w

ith a m
ixture of vegetation 

heights, scrub, tangled areas, bare patches, lots of edges and 
good basking places 
Sunny, sheltered locations are im

portant
Create and m

aintain continuous, linked, or close patches of 
suitable habitat 

O
ptions especially relevant for am

phibians &
 reptiles

Code
ELS/O

ELS options
ELS/O

ELS points
EB1/O

B1
H

edgerow
 m

anagem
ent for landscape (on both sides of a hedge)

16 per 100m
EB2/O

B2
H

edgerow
 m

anagem
ent for landscape (on one side of a hedge)

8 per 100m
EB3/O

B3
H

edgerow
 m

anagem
ent for landscape and w

ildlife
42 per 100m

EB6/O
B6

D
itch m

anagem
ent

24 per 100m
EB7/O

B7
H

alf ditch m
anagem

ent
8 per 100m

EB8/O
B8

Com
bined hedge and ditch m

anagem
ent (incorporating EB1/O

B1 H
edgerow

 
m

anagem
ent for landscape on both sides of a hedge)

38 per 100m
 

EB9/O
B9

Com
bined hedge and ditch m

anagem
ent (incorporating EB2/O

B2 H
edgerow

 
m

anagem
ent for landscape on one side of a hedge)

26 per 100m

EB10/O
B10

Com
bined hedge and ditch m

anagem
ent (incorporating EB3/O

B3 H
edgerow

 
m

anagem
ent for landscape and w

ildlife)
56 per 100m

EE1-3
2/4/6m

 buff
er strips on cultivated land

255/340/340 per ha 
O

E1-3
2/4/6m

 buff
er strips on rotational land

340/425/425 per ha
EE7/O

E7
Buff

ering in-field ponds in im
proved perm

anent grassland/organic grassland
400/500 per ha

EE8/O
E8

Buff
ering in-field ponds in arable land/rotational land

400/500 per ha
EC4/O

C4
M

anagem
ent of w

oodland edges
380 per ha 

H
LS code

H
LS options

Paym
ent (£)

H
B14

M
anagem

ent of ditches of very high environm
ental value

£36 per 100m
H

C15
M

aintenance of successional areas and scrub
£100 per ha

H
C16

Restoration of successional areas and scrub
£100 per ha

H
C17

Creation of successional areas and scrub
£100 per ha

H
azel dorm

ouse  ©
 H

attie Spray
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A
s w

ell as being im
portant habitats in them

selves, 
hedgerow

s prom
ote anim

al dispersal and can be 
referred to as ‘corridors’. For exam

ple, connected, 
rather than isolated, hedgerow

s typically support 
m

ore w
ood m

ice and bank voles. For dorm
ice, 

w
hich have suff

ered from
 fragm

entation and 
isolation of their populations, suitably m

anaged 
hedgerow

s m
ay be crucial to dispersal. This is 

another im
portant reason to m

aintain a netw
ork 

of hedgerow
s in the farm

ed landscape and, if new
 

hedgerow
s can be planted to link other types of 

habitat such as w
oodlands, this m

ay increase  
their benefits.

Field m
argins and ditches

G
rassy field m

argins are im
portant refuges on farm

land for m
any 

sm
all m

am
m

als including bank and field voles, harvest m
ice and 

pygm
y shrew

s. Sow
ing w

ith tussocky species such as cocksfoot 
enhances invertebrate food, and provides cover and nesting 
sites. H

arvest m
ice, for exam

ple, favour cocksfoot, haw
thorn and 

blackthorn as nesting sites on infrequently cut field m
argins and 

beetle banks. W
ider m

argins and those adjacent to hedgerow
s 

are especially good for bank voles.

G
rassy m

argins act as buff
ers, helping to protect the hedgerow

 
and hedge base vegetation from

 farm
ing operations and spray 

drift. They are particularly valuable if they have a diversity 
of structure, w

hich can be encouraged by not cutting every 
year. Reducing the frequency of cutting, and not cutting field 
m

argins during the spring and sum
m

er w
hen sm

all m
am

m
als 

are nesting, as w
ell as reducing other disturbance such as driving 

along m
argins, w

ill have positive im
pacts on sm

all m
am

m
al 

populations. 

W
ell-m

anaged ditches can encourage bank voles and yellow
-

necked m
ice. They provide good burrow

ing habitat, and ditch 
vegetation w

ill increase plant and invertebrate food resources 
and cover from

 predators. 
 

W
ell m

anaged ditches are highly valuable 
for w

ildlife, including sm
all m

am
m

als   
©

 Ruth Feber

H
edgerow

s linking other habitats such as w
oodlands w

ill help 
sm

all m
am

m
als m

ove through the landscape  ©
 Ruth Feber
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Sm
all m

am
m

als

Farm
land is used by all of B

ritain’s sm
all 

�
��

�
����ȋ�

���ǡ�����
���ǡ����������������

�Ȍǡ�
to a greater or lesser extent. The m

ost com
m

on 
sm

all m
am

m
al on farm

land is the w
ood m

ouse, 
������

������Ƥ������������������������Ǥ���
����

m
am

m
als play an im

portant part in farm
land 

ecosystem
s, being m

idw
ay in the food chain. 

Com
m

on and pygm
y shrew

s feed entirely on 
��������������ȋ�������������������

���
�Ȍǡ�������

are herbivorous, and w
ood m

ice and harvest m
ice 

live on a m
ixed diet of plant m

aterial and insects; 
sm

all m
am

m
als them

selves are preyed upon by 
birds such as barn ow

ls and larger m
am

m
als such 

as w
easels. 

H
abitat m

anagem
ent 

A
ll sm

all m
am

m
als require an adequate supply of food, suitable 

habitat for nesting, cover from
 predators and refuge from

 
farm

ing operations. In general, m
anagem

ent w
hich increases 

plant and invertebrate food, creates opportunities for nest sites 
and cover from

 predators, and links habitats for colonisation 
and dispersal, w

ill help sm
all m

am
m

al populations on farm
land. 

D
iff

erent species use diff
erent habitats and this also varies 

throughout the year, so increasing overall habitat diversity w
ithin 

a farm
 w

ill be beneficial to sm
all m

am
m

als. 

H
edgerow

s 
H

edgerow
s support a rich com

m
unity of sm

all m
am

m
als, 

including rarer species such as dorm
ice, and m

ore com
m

on 
species such as bank voles and harvest m

ice (Box 27). Even the 
adaptable w

ood m
ouse, the only sm

all m
am

m
al that can live in 

arable crops year round, m
akes good use of hedgerow

s. Recent 
w

ork has show
n that hedges w

ith m
ore trees support m

ore w
ood 

m
ice and that thicker hedgerow

s have higher num
bers of sm

all 
m

am
m

als. O
verly intensive hedgerow

 m
anagem

ent should be 
avoided: for exam

ple, current recom
m

endations for dorm
ouse 

conservation are that m
ost hedgerow

s are cut at three yearly 
intervals, w

ith som
e left to grow

 for at least seven to ten years.  
It is im

portant than only a m
inority of hedgerow

s on a farm
 are 

cut in any one year. Coppicing or laying should be used to  
restore hedgerow

s that becom
e gappy, and species-rich 

hedgerow
s are especially valuable.

The hazel dorm
ouse (above) needs m

ature 
hedgerow

s and species-rich w
oodland for 

foraging and building nests (below
)

The arable w
ood m

ouse is the m
ost com

m
on 

sm
all m

am
m

al on farm
land   

©
 H

ilary Cham
bers CC BY N

D
 2.0

©
 Rob W

olton, H
edgelink

©
Rob W

olton, H
edgelink
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Field voles and barn ow
ls

Barn ow
ls are specialist birds and highly adapted as hunters of sm

all 
m

am
m

als in open habitat and low
 light conditions. H

unting w
hile 

flying is their m
ain m

ethod. Typically, ow
ls w

ill leave their roost 
sites shortly after dusk and fly slow

ly back and forth across a patch 
of rough grass, listening and looking dow

nw
ards. W

hen a sm
all 

m
am

m
al is heard the ow

l hovers overhead, pinpointing it, before 
finally dropping into the grass.

The best habitat for barn ow
ls is rough tussocky grassland 

containing a high density of field voles, w
hich are the barn ow

l’s 
m

ain prey, form
ing up to 90%

 of their diet. The m
ost im

portant 
feature of good rough grassland is the presence of a litter layer of 
vegetation at the base of the grass. G

rass that is allow
ed to grow

 
tall in the sum

m
er w

ill collapse in the autum
n and, by the follow

ing 
sum

m
er, it w

ill have form
ed a litter layer of about 75m

m
 deep. 

Through this layer the field voles m
ake their runs - a m

atrix of sm
all 

tunnels leading to food stores, latrines, and nests. Field voles do 
occur in other types of long grass (such as hay m

eadow
s that are 

short-m
ow

n annually) but w
ithout a perm

anent litter layer their 
num

bers w
ill rem

ain relatively low
.

W
oodland

M
any of our native m

am
m

als are w
oodland species, reflecting 

the dom
inance of this habitat in prehistoric tim

es. Creating or 
retaining w

oodland w
ithin the farm

ed landscape encourages 
a rich com

m
unity of sm

all m
am

m
als and helps to buff

er 
populations against farm

 operations.

Broadleaf w
oodland is used, at least in part, by m

ost sm
all 

m
am

m
al species. Som

e species, such as dorm
ice, have very 

specialised requirem
ents. D

orm
ice cannot easily digest w

oody 
m

aterial, so need diverse w
oodlands w

hich can provide 
flow

ers, fruit and insects across diff
erent seasons. W

oods that 
are m

anaged to reduce the canopy cover and m
aintain the 

understorey, for exam
ple by coppicing, are particularly suitable 

for this species. W
here w

oodlands can be linked across farm
land 

by m
ature, continuous hedgerow

s there w
ill be even greater 

benefits for m
ore sedentary species such as dorm

ice.
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Crops and grassland
W

hile uncropped field m
argins, hedgerow

s and 
w

oodlands are very im
portant habitats for sm

all 
m

am
m

als, cropped areas can also provide plant and 
invertebrate food and, at som

e tim
es during the 

year, cover from
 predators and nest sites. In other 

w
ays, though, they are an unforgiving habitat for 

sm
all m

am
m

als, w
hich m

ust contend not only w
ith 

agrochem
ical applications, but also the rem

oval 
of cover at harvest (Box 28), quickly follow

ed by 
ploughing, leaving bare ground over w

inter. 

N
onetheless, there are w

ays to help sm
all m

am
m

als survive in 
this challenging environm

ent. Perhaps the m
ost im

portant of 
these is, w

here possible, to reduce the use of herbicides and 
insecticides w

ithin the crop. Conservation headlands, w
here the 

outer 6m
 or so of cereal fields receive reduced selective pesticide 

applications, can be beneficial, through increasing the abundance 
of plants, seeds and invertebrates w

hich are food for sm
all 

m
am

m
als. In a sim

ilar w
ay, organic farm

ing has been show
n to 

increase sm
all m

am
m

al num
bers by increasing food resources 

throughout the entire cropped area, w
ith knock-on benefits for 

the m
am

m
al species that feed on them

.
 The principles of m

anagem
ent for grassland are broadly the 

sam
e as those for arable and field m

argin habitats. Increasing 
sw

ard diversity to enhance plant and invertebrate food resources, 
reducing pesticide and fertiliser inputs w

here possible, and 
m

inim
ising disturbance to the sw

ard w
ill all help im

prove the 
habitat for field voles and other sm

all m
am

m
al populations. Field 

m
argins around grass fields provide m

any of the sam
e benefits as 

those around arable fields, providing extra cover and undisturbed 
habitat, and taller vegetation.

Field m
argins provide food and cover for sm

all 
m

am
m

als  ©
 Ruth Feber

Coppiced w
oodlands are especially good for 

dorm
ice  ©

Peter W
akely/N

atural England

 ©
 Julian M

itchell CC BY N
C SA

 2.0

©
 w

olf359 CC BY
 N

C SA
 2.0

Field voles (above) are the m
ain prey of barn 

ow
ls (below

) 

Reducing herbicides increases seed and insect 
food for sm

all m
am

m
als 

©
 billyw

hizz21 CC BY
 N

C N
D

 2.0

G
rassland is habitat for voles, m

ice and shrew
s

©
 A

ndrew
 H

ill CC BY SA
 2.0
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Im
pacts of harvest on w

ood m
ice

Perhaps the m
ost m

arked disruption in an arable landscape for 
w

ildlife is harvest, w
hen the crop is rem

oved and the ground 
prepared for sow

ing. U
sing a com

bination of radio-tracking and 
live-trapping, w

e follow
ed the fates of 33 w

ood m
ice through 

com
bine harvesting and cultivation.

The m
echanical actions of harvest had little direct eff

ect 
upon the m

ice, killing only one individual. H
ow

ever, surviving 
m

ice inhabited a vastly changed landscape, w
ith the rem

oval 
of the crop leaving them

 m
uch m

ore exposed to predation. 
Radio-tracking show

ed that m
ice either left the fields for 

nearby w
oodland, or reduced their activity, and over half the 

m
ice disappeared follow

ing harvest. In 9 of 17 of these m
ouse 

disappearances, predation by w
easels or taw

ny ow
ls 

w
as directly observed or inferred from

 their rem
ains. 

Interestingly, w
e observed that taw

ny ow
ls changed 

their hunting patterns after harvest. Before harvest, 
they concentrated their hunting along hedgerow

s and 
grassy banks, but after harvest, ow

ls hunted m
uch 

m
ore over the fields. 

D
irect eff

ects of harvesting therefore had only a m
inor 

im
pact on w

ood m
ouse populations. The rem

oval of 
cover, on the other hand, resulted in m

ost of the m
ice 

either em
igrating to other habitats or being eaten. The results 

highlight the im
portance for w

ildlife of non-crop cover on arable 
land, in the form

 of w
oodland patches and hedgerow

s.

. K
ey results

Ȉ�	�����
�����������ǡ��

����
w

ood m
ice leave arable 

Ƥ�����

Ȉ��������
�����������������

leaves those that rem
ain 

vulnerable to predation

Ȉ�������������������
hedgerow

s and 
w

oodlands is especially 
im

portant after harvest

W
ildCR

U
 project: Sm

all m
am

m
als

O
w

ls changed their hunting 
behaviour follow

ing harvest
©

 A
ndrew

 H
arrington

�
���������
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������ǣ��

��������
���

H
ow

 to help harvest m
ice

The harvest m
ouse is Britain’s sm

allest rodent and one of our 
m

ost endearing w
ildlife species. A

s its nam
e suggests, it is a 

species historically associated w
ith farm

land, but surprisingly 
little is know

n about its ecology. It is believed to have suff
ered 

population declines w
ith changes in farm

ing practice and is now
 a 

priority Biodiversity A
ction Plan (BA

P) species.

H
arvest m

ice w
eave a distinctive breeding nest, usually from

 
grass, about 0.5m

 above the ground in tall vegetation. These 
nests are often m

ore clearly revealed in w
inter w

hen the 
surrounding vegetation dies back. W

e searched for harvest m
ouse 

breeding nests in the U
pper Tham

es area and found that, rather 
than being scattered throughout the survey areas, nest sites w

ere 
highly clustered. N

ests tended to be associated w
ith 

diverse, large hedgerow
s, particularly those along 

ditches or bordering unim
proved pasture. W

hile 
suitable habitats do exist for harvest m

ice, our data 
suggested that it m

ay be diffi
cult for harvest m

ice to 
recolonise areas from

 w
hich they have disappeared. 

Increasing the connectivity of habitats across 
landscapes, for exam

ple through hedgerow
 and field 

m
argin creation, m

ay help harvest m
ice to survive in 

m
odern agricultural landscapes.

K
ey results

Ȉ����������������
�����

connect to each other 
and link other habitats 
such as w

oodland

Ȉ��
�������

����������
ditches and pasture are 
especially valuable

Ȉ������ǡ��������Ǧ�����
��������

������Ƥ��
harvest m

ice
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all m
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m
als

H
arvest m

ouse  Ben H
all (rspb-im

ages.com
)

H
arvest 

m
ouse nest

©
 PTES

B
ox 27

B
ox 28

H
arvest ©

 Paul G
lendell/N

atural England
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Som
e m

am
m

als live in close association w
ith rivers and 

stream
s, feeding in them

, or using them
 as a place of safety 

or m
eans of escape from

 predators. In B
ritain, the otter and 

the w
ater vole are the m

am
m

als m
ost dependent on these 

riparian habitats. These charism
atic anim

als are em
blem

atic 
of the health of our riverine environm

ents. B
oth species have 

undergone enorm
ous population declines over the last 50 

�����ǡ�������ơ
�������������Ǥ��

��������������
������������

�
recovering, w

ater voles continue to decline in m
any areas of 

the U
K

. 

K
ey points

Ȉ��
�����������

����������������������������������
�����

habitats such as rivers, stream
s and ditches

Ȉ��
������������������������������������

�����������������
��������������������������������Ǧ��������
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W
ater voles  

&
 otters

W
ater vole  ©

 Peter G
 Trim

m
ing CC BY 2.0
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Find out m
ore at:

w
w

w
.ptes.org     w

w
w

.w
ildlifetrusts.org    w

w
w

.barnow
ltrust.org.uk

Sm
all m

am
m

als

�
������
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�
���

Key actions
Potential benefits

H
edgerow

s
•  A

im
 for w

ider hedgerow
s w

ith som
e trees 

•  Cut infrequently
•  Create hedgerow

s to connect to each other 
and link other habitats such as w

oodland in the 
landscape

Benefits all sm
all m

am
m

als
Encourages fruit/berry production
Facilitates m

ovem
ent of sm

all m
am

m
als 

through the landscape

A
rable field 

m
argins  

and beetle banks 

•  Create grassy or grass and w
ildflow

er field 
m

argin sw
ards and cut infrequently

•  M
argins situated next to hedgerow

s and ditches 
especially valuable

Enhances plant, seed and invertebrate food 
supplies
D

iversity of habitats increases sm
all 

m
am

m
al diversity

D
itches

•  M
aintain ditches - m

anage banks on rotation 
sim

ilar to field m
argins and m

aintain w
ater  

levels w
here possible

Particularly beneficial for w
ater shrew

 and  
yellow

-necked m
ouse

Crops and 
grassland

•  Reduce fertiliser, herbicide, insecticide and 
m

olluscicide inputs

•  Create conservation headlands
•  Reduce stocking densities in grassland

Especially benefits w
ood m

ouse, harvest 
m

ouse, com
m

on and pygm
y shrew

s and 
field vole (grassland)

W
oodland

•  M
aintain w

oodlots in the farm
ed landscape

•  D
iversity of native tree and shrub species  

especially beneficial
•  M

anage by coppicing

Especially benefits dorm
ouse, yellow

-
necked m

ouse and bank vole

O
ptions especially relevant for sm

all m
am

m
als

Code
ELS/O

ELS options
ELS/O

ELS points
EB1/O

B1
H

edgerow
 m

anagem
ent for landscape (on both sides of a hedge)

16 per 100m
EB2/O

B2
H

edgerow
 m

anagem
ent for landscape (on one side of a hedge)

8 per 100m
EB3/O

B3
H

edgerow
 m

anagem
ent for landscape and w

ildlife
42 per 100m

EB10/O
B10

Com
bined hedge and ditch m

anagem
ent (incorporating EB3/O

B3 H
edgerow

 
m

anagem
ent for landscape and w

ildlife)
56 per 100m

EE1-3
2/4/6m

 buff
er strips on cultivated land

255/340/340/ha 
O

E1-3
2/4/6m

 buff
er strips on rotational land

340/425/425/ha 
EF7/O

F7
Beetle banks

580/750 per ha
EF9

Cereal headlands for birds
100 per ha

EF10
U

nharvested cereal headlands for birds and rare arable plants
330 per ha

EC3/O
C3

M
aintenance of w

oodland fences
4 per 100m

 
EC4/O

C4
M

anagem
ent of w

oodland edges
380 per ha 

H
LS code

H
LS options

Paym
ent (£)

H
B11

M
anagem

ent of hedgerow
s of very high environm

ental value (both sides)
£54 per 100m

H
B12

M
anagem

ent of hedgerow
s of very high environm

ental value (one side)
£27 per 100m

H
C7

M
aintenance of w

oodland
£100 per ha

H
C8

Restoration of w
oodland

£100 per ha
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H
abitat m

anagem
ent for w

ater voles
Conservation w

ork for the w
ater vole has concentrated on 

protecting rem
aining strong populations, m

aintaining and 
im

proving bankside habitats (Box 29) and controlling the 
A

m
erican m

ink (Box 30).

A
lm

ost all w
etland areas on farm

s are potentially very valuable 
for w

ater voles and there are m
any opportunities to im

prove or 
create them

, w
hile balancing the needs of other environm

ental 
objectives such as flood control. A

 sw
athe of em

ergent and 
bankside vegetation is essential for providing w

ater voles 
w

ith food and cover. This can be achieved by reducing cutting/
strim

m
ing m

anagem
ent, or by fencing to protect the bank from

 
livestock. G

razing or cutting every few
 years w

ill be needed to 
prevent succession to scrub. Best practice m

ethods for w
eed 

cutting and w
aterw

ay de-silting include rotational cuts of 
vegetation along alternate banks, and patchw

ork clearance of 
channel w

eed and silt. In each case, refuge areas for w
ater voles 

can be created. 

Restoring the connectivity of a river system
 and its floodplain 

habitats is am
bitious but, if netw

orks of floodplain ditches, 
connected backw

aters, ponds and oxbow
s can be created or re-

instated - all w
ith a dense fringe of aquatic vegetation - this w

ill 
be of great benefit to w

ater voles and other species of riparian 
habitats, including otters. 

The A
m

erican m
ink predates w

ater voles
©

 Peter G
 Trim

m
ing CC BY 2.0

W
ater vole reintroductions

Reintroducing w
ater voles to areas w

here they once occurred 
is one potential m

eans of helping w
ater vole population 

recovery. There are several crucial aspects to any proposed 
reintroduction. First, m

ink control is essential in preparing 
habitats for w

ater vole reintroductions. W
ithout eff

ective 
m

ink control the likelihood of a positive conservation 
outcom

e is sm
all. Second, aside from

 m
ink control, w

ater 
vole reintroductions w

ill only stand any chance of success if 
the correct quality of habitat in the correct quantities is available. The w

ider the sw
athes of riparian 

vegetation bordering the river, the greater the survival of w
ater voles, and therefore the larger the 

resulting population. Lastly, there m
ust be a suffi

cient length of w
atercourse, at least 1.5-2km

, to 
support all the released anim

als and a self-sustaining population over the long-term
.
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W
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W
ater vole

The w
ater vole is a sem

i-aquatic m
am

m
al that 

w
as once a fam

iliar sight on w
aterw

ays and 
������������������������Ǥ��

���
�����Ǯ�

����ǯ����
Ǯ�
������������

�����
�ǯ�ȋ������������������������Ȍǡ�

���������ơ
�����������������

�����������������
declines of any B

ritish m
am

m
al this century 

and its w
idespread survival is now

 seriously 
threatened. This decline has been m

ost rapid in 
the last 30 years; a survey in 1998 show

ed that 
������������������������������

����
����͘͡ά

��������
sites w

here it occurred earlier in the 20th century. 
R

em
aining populations are often severely 

fragm
ented.

The reasons for this decline involve a com
bination of loss 

and fragm
entation of bankside vegetation, altered riparian 

m
anagem

ent and the introduction and spread of the non-native 
A

m
erican m

ink, an eff
ective predator of w

ater voles. W
ater 

voles are now
 patchily distributed, w

ith the strongest rem
aining 

populations in the north M
idlands, parts of East A

nglia and parts 
of southern England. 

W
ater voles occur m

ainly along w
ell vegetated banks of linear 

habitats such as slow
 flow

ing rivers and stream
s, and ditches, 

but they are also found in habitats such as reedbeds. W
ater voles 

are herbivorous, prim
arily feeding on the lush aerial stem

s and 
leaves of w

aterside plants. The best sites tend to have a highly 
layered bankside vegetation, often w

ith tall grasses and stands of 
w

illow
herb, m

eadow
sw

eet, nettles or loosestrife, or fringed w
ith 

rushes, sedges or reeds. W
ater voles excavate extensive burrow

 
system

s into the banks, w
ith sleeping/nest cham

bers at various 
levels. These burrow

s often have underw
ater entrances to give 

the anim
als a secure route for escape if danger threatens.

W
ater voles live in colonies of varying sizes, but loss and 

fragm
entation of suitable habitats and local extinctions have 

m
eant that m

any w
ater vole populations have becom

e isolated 
from

 each other. This m
akes them

 very vulnerable to further loss 
as they cannot be recolonized from

 surrounding populations 
if they experience a poor breeding season, predation from

 
A

m
erican m

ink, or flooding. Increased habitat connectivity 
betw

een colonies is crucial for their long-term
 conservation.

W
ater vole num

bers have plum
m

eted
©

 Peter G
 Trim

m
ing CC BY 2.0

W
ater voles need w

ell-vegetated banks
©

 Evelyn Sim
ak  CC BY

 SA
 2.0

©
 Peter G

 Trim
m

ing CC BY
 2.0

Increasing habitat connectivity is  vital to 
prevent w

ater vole colonies becom
ing isolated

©
 Paul Lacey/N

atural England
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and underground ‘holts’ - for exam
ple, cavities under the roots of 

an old riverside oak or ash tree, the crow
n of a coppiced w

illow
, 

a crevice in a rock face or pile of rocks, som
e dense scrub or a 

flattened area of reedbed.

H
abitat m

anagem
ent for otters

There are a num
ber of w

ays in w
hich habitats can be m

anaged 
to encourage otters. For exam

ple, m
ature riparian trees w

ith 
good root plates should be retained to help prevent erosion, 
m

aintain the right conditions for fish, and also create natural 
holt sites. Trees can be pollarded w

hen m
anagem

ent is required 
- this is good for other species and the pollard crow

ns are used 
by resting otters. River banks should be left uncut in som

e areas 
to encourage dense vegetation and thick patches of scrub and 
reeds. W

here possible, flood debris such as tree branches should 
be left in the river channel as these are often used as otter resting 
sites. Rivers should be protected from

 excessive grazing and 
pollution should be prevented.

A
t a larger scale, the retention and restoration of w

etlands, 
including m

arshy m
eadow

s, floodplain grazing, reedbeds, 
ponds and w

et w
oodland w

ill be highly beneficial for otters and 
other species, including m

any invertebrates that need w
etland 

habitats. The m
anagem

ent of land for a specific species is useful 
w

hen they are as rare as the otter, but m
anaging for one species 

can exclude other species or cause dam
age to the habitat of other 

species. M
anaging land as a m

osaic of connected habitats w
ithin 

the local landscape w
ill be good for a w

ide variety of w
ildlife. 

Conservation advice from
 Environm

ent A
gency staff

 should 
alw

ays be sought before any riverbank or channel m
anagem

ent 
w

ork is carried out.

���������������������
���������������������

O
tters and w

ater voles, and their resting places, are fully 
protected. It is an off

ence to deliberately capture, injure or kill 
them

 or to dam
age, destroy or obstruct their breeding or resting 

places. It is also an off
ence to disturb otters and w

ater voles in 
their breeding or resting places. There is, how

ever, provision 
w

ithin the legislation to undertake som
e actions under a licence 

in certain defined circum
stances. N

atural England adm
inisters 

licence applications and their advice should be sought. The 
Environm

ent A
gency and W

ildlife Trusts can provide guidance on 
otters and fisheries m

anagem
ent.

Thick bankside vegetation w
ith trees is good 

for otters  ©
 Peter Jordan CC BY

 2.0

O
tters use a variety of resting places

©
 M

ichael H
am

m
ett/N

atural England
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O
tter
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�
�����������������

otter, one of a num
ber of such species found 

w
orldw

ide. O
tters w

ere present throughout G
reat 

B
ritain in the early 1950s, but from

 the m
id-

1950s to late 1970s there w
as a dram

atic decline, 
�����������������������Ǥ�������

������������������
to the introduction of certain organochlorine 
pesticides, such as dieldrin, that w

ere used in 
agricultural seed dressings, and sheep dips. The 
im

pacts w
ere greatest am

ong top predators, 
notably birds of prey and m

am
m

als, because the 
chem

icals built up in the food chain.
 

A
fter these chem

icals w
ere w

ithdraw
n, otters began to recover 

slow
ly. A

t the low
est point of the decline, in the late 1970s, 

otters w
ere absent from

 parts of Scotland, m
uch of W

ales and 
m

ost of England. Since then, otter distribution has expanded, 
so that W

ales and Scotland are now
 extensively occupied and 

England’s population has few
 large gaps outside the south-east 

corner of the country. The return of the otter is one of the m
ajor 

conservation success stories of the last 30 years. A
s w

ell as the 
reduction in levels of toxic pesticides, im

provem
ents in w

ater 
quality and consequent increases in fish stocks have probably 
played a significant part. Conservation eff

ort continues to 
focus on encouraging natural recovery through im

proving river 
habitats.
 O

tters have been recorded on virtually every type of w
ater 

body. In England and W
ales they are m

ainly found on freshw
ater 

but they can also exploit coastal habitats; in Scotland they are 
fam

iliar anim
als of rocky coasts, w

here they are som
etim

es 
referred to as ‘sea otters’, but they are in fact the sam

e species. 

M
uch of the otter’s diet com

prises fish (e.g. 46-67%
 in the 

U
pper Tham

es), but am
phibians, crayfish, w

aterfow
l and sm

all 
m

am
m

als are also taken. O
tters are opportunistic feeders and w

ill 
take fish and other prey in proportion to their local and seasonal 
availability. A

n otter w
ill occupy a ‘hom

e range’ w
hich, on fresh 

w
aters, usually includes a stretch of river as w

ell as associated 
tributary stream

s, ditches, ponds, lakes and w
oodland. The size 

of a hom
e range depends largely on the availability of food and 

shelter, and the presence of neighbouring otters. W
ithin a hom

e 
range an otter m

ay use m
any resting sites. These include above-

ground shelters, such as stands of scrub or areas of rank grass, 

©
 Peter G

 Trim
m

ing CC BY 2.0

O
tters have returned to m

any of Britain’s rivers
©

 H
erry Law

ford CC BY SA
 2.0

Fish form
 the bulk of an otter’s diet

©
 Peter G

 Trim
m

ing CC BY 2.0
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A
m

erican m
ink  ©

 A
ndrew

 H
arrington

�
��������������������

�
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The non-native A
m

erican m
ink is the only species of m

ink seen 
w

ild in Britain (the European m
ink is an extrem

ely rare species 
found in other parts of Europe). It has spread w

idely beyond its 
native range, having been introduced by the fur trade into Europe. 
A

m
erican m

ink are versatile opportunists, able to adapt to alm
ost 

any body of w
ater, including coastline, and w

ill feed on a range of 
prey including fish, birds, am

phibians and sm
all m

am
m

als. 

A
lthough they have m

any predators, w
ater voles are particularly 

vulnerable to the A
m

erican m
ink. A

m
erican m

ink are able to 
counter the w

ater voles’ anti-predator behaviour because they 
sw

im
 w

ell, hunt effi
ciently and the fem

ales can fit dow
n w

ater vole 
burrow

s. The foraging of a nursing fem
ale m

ink is likely to locate 
all local w

ater voles in a given habitat. A
m

erican m
ink 

can also disperse large distances (20-40km
) and so can 

easily colonise new
 areas. 

M
ink control is an essential elem

ent in any w
ater vole 

conservation strategy in riparian habitats, w
hether 

preserving existing populations or preparing habitats 
for w

ater vole reintroductions. W
ithout eff

ective 
m

ink control the likelihood of a positive conservation 
outcom

e is sm
all. The G

am
e and W

ildlife Conservation 
Trust’s m

ink raft is an eff
ective and hum

ane m
ethod 

for detecting and controlling m
ink. U

sing a large-scale 
experim

ent w
e show

ed that local m
ink control using 

rafts could be eff
ective, provided that m

onitoring eff
ort w

as 
frequent and continual, and response to m

ink presence w
as rapid.

K
ey results

Ȉ��
�
��������

��������
w

idespread and occupy 
the sam

e habitats as 
w

ater voles

Ȉ��
�����

������������������
on w

ater voles

Ȉ��
������������������

essential part of w
ater 

vole conservation 
strategy

W
ildCR

U
 project: W

ater voles &
 otters

M
ink being m

onitored using a 
raft trap  ©

 Rob Strachan
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W
ater vole ©

 Peter G
 Trim

m
ing CC BY

 2.0

W
ildCR

U
 project: W

ater voles &
 otters
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Livestock aff
ect w

aterside vegetation and w
ater quality. W

here 
cattle have direct access to bankside vegetation their feeding 
and tram

pling can rem
ove food sources and reduce cover for 

w
ildlife. They can also cause erosion and increased siltation of the 

w
atercourse, and their dung can aff

ect w
ater quality. Indirectly, 

poor livestock m
anagem

ent can lead to increased run-off
 through 

poaching and com
paction and, w

here livestock are regularly 
m

oved, their pathw
ays m

ay becom
e channels for nutrients and 

soil to enter the w
atercourse. 

A
 num

ber of W
ildCRU

 studies have looked at the eff
ects of 

bankside fencing on w
ater vole populations. The results have 

show
n that w

atercourses w
ith unfenced banks 

are largely unable to support w
ater voles if 

the banks are heavily cattle-tram
pled, as this 

rem
oves their food and cover. Intensively sheep-

grazed banks also support far few
er voles than 

ungrazed banks. H
ow

ever, fencing can lead to 
banks being scrubbed over by w

oody plants such 
as bram

ble and haw
thorn, ultim

ately leading to 
reduced grass cover. Long-term

 m
aintenance 

of fenced banks should therefore include either 
occasional grazing (perhaps once every tw

o 
years), or flail m

ow
ing, to stim

ulate grass cover. 
The fenceline should have a gate for stock access, 
or be sited to allow

 flail m
ow

ing. Cattle drinking  
bays could also be incorporated.

K
ey results

Ȉ��
��������������������ǡ�

undisturbed bankside 
vegetation

Ȉ���������������
������

rem
oves food and cover 

for w
ater voles

Ȉ�	������������������
livestock access protects 
w

atercourses and w
ater 

voles

Restricting cattle access to 
riverbanks w

ill help w
ater voles  

©
 Tim

 Page/N
atural England

B
ox 29

B
ox 30
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The brow
n hare is one of the best know

n of B
ritain’s farm

land 
m

am
m

als. B
row

n hares have distinctly long, black-tipped 
ears and a tall and leggy appearance. They are m

ost easily 
�������������

����������
����ǡ�������������������������������

��������Ƥ����Ǥ��
���

�������������
����������������

��������
���������������������������������������������������

�����
since the Second W

orld W
ar. H

ares prefer a m
ix of arable and 

����������Ƥ����ǡ����
���

�������ǡ����
���������������������

������ǡ��������
���������������

�Ƥ����Ǥ�

K
ey points
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and on arable farm
s. 

Ȉ�������������������
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Brow
n hare

Brow
n hare ©

 Frank V
assen CC BY

 2.0
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Key actions
Potential benefits

Bankside 
m

anagem
ent

•  U
se fencing to restrict access and protect 

w
atercourses from

 heavy use by stock
•  M

anage by topping or light grazing every 
couple of years

•  Establish buff
er strips next to 

w
atercourses on arable land or ungrazed 

strips in livestock areas

W
ater voles need dense bank vegetation 

Prevents scrubbing over 

Provides a greater com
plexity of w

ater vole 
habitat and thicker vegetation; reduces siltation 
and pollution in the river  

River m
anagem

ent

 

•  Leave m
ature trees w

ith good root plates, 
and root plates of fallen trees

•  Pollard trees w
here m

anagem
ent 

is required; any clearing should be 
infrequent and one bank only, in w

inter

Provides resting sites for otters, good conditions 
for fish, reduces erosion and silting
Reduces disturbance, otters w

ill rest in pollarded 
crow

ns

W
ider land 

m
anagem

ent
•  Keep pesticides, fertilizers and other 

inputs aw
ay from

 rivers and stream
s

•  M
aintain or restore connected w

etland 
habitats such as ditches, w

et m
eadow

s 
and w

oodland, and ponds

G
ood w

ater quality is crucial for w
ater voles, 

otters and other w
ildlife

A
 m

osaic of connected w
etland habitats w

ill 
support w

ater voles, otters and a range of other 
species

M
ink control

•  U
se m

ink rafts as a hum
ane m

ethod for 
m

onitoring and controlling m
ink

M
ink control is essential for w

ater vole 
conservation

Find out m
ore at:

w
w

w
.environm

ent-agency.gov.uk   w
w

w
.gw

ct.org.uk   w
w

w
.w

ildlifetrusts.org

O
ptions especially relevant for w

ater voles &
 otters

Code
ELS/O

ELS options
ELS/O

ELS points
EB6/O

B6
D

itch m
anagem

ent
24 per 100m

EB7/O
B7

H
alf ditch m

anagem
ent 

8 per 100m
EB8/O

B8
Com

bined hedge and ditch m
anagem

ent (incorporating EB1/O
B1 H

edgerow
 

m
anagem

ent for landscape on both sides of a hedge) 
38 per 100m

 

EB9/O
B9

Com
bined hedge and ditch m

anagem
ent (incorporating EB2/O

B2 H
edgerow

 
m

anagem
ent for landscape on one side of a hedge) 

26 per 100m

EB10/O
B10

Com
bined hedge and ditch m

anagem
ent (incorporating EB3/O

B3 H
edgerow

 
m

anagem
ent for landscape and w

ildlife) 
56 per 100m

EE7/O
E7

Buff
ering in-field ponds in im

proved perm
anent grassland/organic grassland

400/500 per ha 
EE8/O

E8
Buff

ering in-field ponds in arable land/rotational land
400/500 per ha

EE9/O
E9

6m
 buff

er strips on cultivated/rotational land next to a w
atercourse

400/500 per ha
EE10/O

E10
6m

 buff
er strips on intensive/organic grassland next to a w

atercourse
400/500 per ha

EJ9/O
J9

12m
 buff

er strips for w
atercourses on cultivated land/rotational land

400/500 per ha
EJ11/O

J11
M

aintenance of w
atercourse fencing

4 per 100m
H

LS code
H

LS options
Paym

ent (£)
H

B14
M

anagem
ent of ditches of very high environm

ental value
£36 per 100m
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stubbles are very valuable for hares. Planting gam
e cover  

and w
ild bird seed crops w

ill also provide cover and food for 
brow

n hares. 
 O

n livestock farm
s, the problem

s facing hares include lack of 
cover and high m

ortality of leverets through predation and 
grass-cutting m

achinery. H
ares are m

ost often found in fields 
w

ithout stock or w
here the stocking densities are very light. They 

prefer pasture grazed by cattle and fallow
 land rather than sheep 

pasture, as sheep grazing produces a short turf that is unsuitable 
for brow

n hares to lie up in. O
n livestock farm

s, leaving som
e 

areas of grass uncut and ungrazed w
ill provide cover for leverets. 

W
hen m

aking silage, if the field is cut from
 the centre outw

ards 
rather than from

 the outside in, hares and other w
ildlife have a 

better chance of escaping the m
achinery into neighbouring fields. 

  

A
 patchw

ork of arable, grassland, hedgerow
 

and w
oodland w

ill provide food and cover for 
hares through the year  ©

 Ruth Feber

H
ares are vulnerable to farm

 operations
©

 Cornishdave CC BY
 N

C N
D

 2.0 

H
ares w

ill use arable fields over w
inter and 

spring  ©
 N

ick Ford CC BY N
C N

D
 2.0

Cut silage from
 the m

iddle of the field 
outw

ards, to allow
 hares to escape  

©
 Sebastian Ballard CC BY

 SA
 2.0
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Brow
n hare

B
row

n hares are believed to have 
been introduced to B

ritain in 
R

om
an tim

es but this is not certain. 
W

hatever its origins, the brow
n hare 

is now
 a fully integrated m

em
ber 

��������
��

�
�����������Ǥ��

��������
still considered to be abundant, 
����������������Ƥ�������������������
num

bers over the last sixty years, 
believed to be due to changes in 
farm

ing practice. B
ecause of these 

declines, the brow
n hare has a 

�
�������������

�������
���Ǥ�

Brow
n hares are m

ainly nocturnal, preferring to feed at night in 
open countryside w

ith short vegetation. Young grasses, herbs and 
arable crops form

 the bulk of their diet. D
uring the day they lie up 

in shallow
 depressions called form

s, in vegetation or in ploughed 
fields, keeping very still and relying on their cryptic coloration 
to avoid being seen by predators. They also avoid predation by 
running at speeds of up to 45m

ph.

H
ares are m

ost easily seen w
hen boxing and chasing each other 

on open fields during M
arch and A

pril. A
bout three litters are born 

each year to each doe, usually betw
een February and O

ctober. 
Breeding success is partially dependent on sum

m
er w

eather, w
ith 

poorer survival in cold and w
et conditions. A

lthough birds of prey 
frequently take young hares (leverets), the m

ain natural predator 
of adult and juvenile brow

n hares is the fox.

H
abitat m

anagem
ent

The ideal farm
land for hares should have a m

ixture of arable and 
grassland fields and w

oodland - a ‘patchw
ork quilt’ eff

ect  
(Boxes 31, 32). 

O
n arable farm

s cereal crops provide cover in sum
m

er, but they 
are not good feeding areas once the crop is tall. Providing m

ore 
grass in the form

 of w
ide strips or patches of pasture is the best 

w
ay to im

prove habitat on arable farm
s. G

rassy strips w
ill help 

provide sum
m

er grazing and, if the strips run across open fields 
(such as beetle banks) rather than alongside hedgerow

s, this 
w

ill reduce the hares’ vulnerability to predators such as foxes 
w

hich m
ay lie in w

ait for them
. In w

inter, cover m
ay be provided 

by gam
e crops, hedgerow

s and sm
all w

oodlands. O
verw

intered 

Brow
n hares often lie up in ploughed fields  

©
 oldbilluk CC BY

 N
C SA

 2.0

H
ares feed on grasses and herbs

B
row

n hare legislation
A

round 200,000-300,000 brow
n 

hares are shot each year in 
Britain, principally in arable areas 
in eastern England.  Scotland 
has recently introduced a closed 
season under the W

ildlife and 
N

atural Environm
ent (Scotland) 

A
ct 2011, w

hich prohibits the 
intentional or reckless killing, 
injuring or taking of brow

n hares 
betw

een 1 February and 30 Septem
ber. There is currently no 

close season for brow
n hares in England. The H

are Preservation 
A

ct 1892 provides lim
ited protection by forbidding the sale 

of hares during the notional m
ain breeding season of 1 M

arch 
to 31 July inclusive. H

ares should not be shot in late w
inter or 

spring unless crops are being severely dam
aged. 

The H
unting A

ct 2004 outlaw
s all hare coursing and prohibits 

all hunting of w
ild m

am
m

als w
ith dogs in England and W

ales, 
except w

here it is carried out in accordance w
ith the conditions 

of the few
 tightly draw

n exem
ptions intended to allow

 certain 
necessary pest control activities to continue. N

atural England 
provides full details of these exem

ptions and all the specific 
conditions of each exem

ption m
ust be com

plied w
ith if the 

hunting is to be law
ful.

 

©
 N

ick Ford CC BY N
C N

D
 2.0



W
ildlife and Farm

ing 
133

Brow
n hare  ©

 Tara Proud

�
���������

����������������������������

W
ild hares are selective feeders, eating diff

erent parts of a w
ide 

variety of w
ild and cultivated grasses and herbs. They require a 

diverse, high quality diet. W
e w

anted to find out w
hether hares 

appeared to suff
er from

 lack of food w
hen living at diff

erent 
densities, or at diff

erent tim
es of year. 

W
e m

easured nutritional intake in w
ild hares from

 tw
o diff

erent 
areas; in one they lived at high density, and in the other they lived 
at low

 density. The farm
land habitats w

ere used in diff
erent w

ays 
by hares at each of the tw

o sites (Box 31). 

There w
as no evidence that food shortages occurred at either site 

during sum
m

er, autum
n or w

inter. Body condition of hares also 
did not diff

er betw
een the tw

o sites, or betw
een 

seasons.

In this study area at least, it seem
ed that m

ixed 
farm

land provided suffi
cient food for adult hares, 

even for populations at relatively high densities. 
H

ow
ever, it is possible that food shortages 

could aff
ect breeding success and therefore 

recruitm
ent into the population.

It rem
ains likely that other factors associated w

ith 
changes in agricultural practice, such as m

odern 
harvesting m

ethods and fluctuations in predator 
num

bers, as w
ell as a reduction in m

ixed farm
ing 

system
s, are m

ore likely to have contributed to 
the decline of the brow

n hare.

K
ey results

Ȉ��
�������������������ǡ�

high quality diet

Ȉ��
���������

���������
�����������������ƥ

������
food for hares

Ȉ��
������������������

����
likely to have contributed 
to the hare’s decline

W
ildCR

U
 project: B

row
n hare

Foxes are the 
chief predators of 
leverets
©

 Paul G
lendell/ 

N
atural England
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W
ildCR

U
 project: B

row
n hare

H
abitat use by brow

n hares

W
e investigated habitat use by brow

n hares at tw
o sites in 

O
xfordshire using radio-tracking. O

ne of the sites had a high 
density of hares, and the other site had a low

 density of hares. 
Both sites w

ere m
ixed farm

land.

A
t both sites in m

ost seasons, cereal crops w
ere favoured as 

habitats, even w
hen the crop w

as past the tillering stage. The 
exceptions w

ere July to Septem
ber at the low

 density site 
w

hen grass and stubble areas w
ere preferred, and O

ctober 
to D

ecem
ber at the high density site, w

hen rough ground or 
ploughed areas w

ere preferred. U
se of w

eedy patches w
ithin 

and at the edge of crop fields w
as also seen. 

W
oodland w

as m
ore com

m
only used by hares 

throughout the year at the high density site, but 
avoided at the low

 density site, perhaps linked to 
predation risk.

The results show
ed com

plex habitat use by 
brow

n hares, w
hich varied w

ith density of 
hares present, highlighting the im

portance of a 
diversity of crop, grass and w

oodland habitats on 
the farm

, and also sm
aller scale habitat diversity 

such as w
eedy patches w

ithin or on the edge of 
fields. The results also suggested that factors 
other than food availability, such as predation 
and disturbance, aff

ected how
 hares used their 

farm
land environm

ent.

K
ey results

Ȉ��
������������ơ

������
��������������ơ

������
tim

es of year

Ȉ���������������
����

especially favoured

Ȉ��
�������

�����ơ
����

�����ơ
����������������

habitats is best for hares

Ploughed fields 
are som

etim
es 

preferred by hares
©

 Peter French  

CC BY SA
 2.0

B
ox 31

B
ox 32

Brow
n hare

  ©
 H

ans H
illw

aert CC BY
 SA

 3.0



W
ildlife and Farm

ing 
135

�
�������������

����ǯ������������ƪ������
��

�
���Ǥ��������������

least 17 breeding species in the U
K

, ranging in size from
 the 

tiny 5g pipistrelle to the noctule, w
eighing in at 40g. B

ats are 
intelligent, social m

am
m

als that can live for over 30 years. 
They sleep during the day and feed at night, consum

ing vast 
num

bers of insects w
hich they detect using echolocation. 

B
at populations have declined severely and conservation 
�ơ
����������������������������������

�
�������������������

w
inter hibernation sites, and the protection and appropriate 

m
anagem

ent of habitats w
here bats forage and com

m
ute.

K
ey points

Ȉ��
������������

����������ǡ�������ơ
�������������������

��ơ
��������������

����

Ȉ������
������

�������������������������������
����ǡ� 

w
oodland, grassland and linear features such as treelines

Ȉ��
������������������������������������������������ǡ�

com
m

uting and feeding areas

Bats

Soprano pipistrelle  ©
 Julian Thornber
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Key actions
Potential benefits

A
rable

•  A
 m

ix of crops such as w
heat and beet, w

ith 
som

e grass is good for hares. O
verw

intered 
stubbles are especially valuable.

•  Beetle banks or strips of grass across arable 
fields are valuable, also taking field corners out 
of m

anagem
ent

•  Plant gam
e cover and w

ild bird seed crops

H
ares can find food and cover at diff

erent 
tim

es of year. 

Provide extra cover for hares

H
elps provide food and cover for hares and 

other w
ildlife

G
rassland

•  Try to leave som
e areas uncut and/or ungrazed

•  W
hen m

aking silage, cut from
 the field centre 

outw
ards

Provides areas for leverets to hide
A

llow
s hares to escape the farm

 m
achinery 

Landscape
•  H

ares thrive in m
ix of arable and grass fields and 

non-cropped areas such as sm
all w

oodlands 
Provides food and cover for hares 
throughout the year

Find out m
ore at:

w
w

w
.gw

ct.org.uk    w
w

w
.naturalengland.org.uk  

O
ptions especially relevant for brow

n hare
Code

ELS/O
ELS options

ELS/O
ELS points

EF2/O
F2

W
ild bird seed m

ixture
450/550 per ha

EF6/O
F6

O
verw

intered stubbles
120/150 per ha

EF7/O
F7

Beetle banks
580/750 per ha

EF9
Cereal headlands for birds

100 per ha
EF10

U
nharvested cereal headlands for birds and rare arable plants

330 per ha
EF13/O

F13
U

ncropped, cultivated areas for ground nesting birds on arable land
360 per ha 

EF15
Reduced herbicide, cereal crops follow

ed by overw
intered stubbles

195 per ha
EF22

Extended overw
intered stubbles

410 per ha
EG

1/O
G

1
U

ndersow
n spring cereals

200/150 per ha
EG

4/O
G

4
Cereals for w

hole crop silage follow
ed by overw

intered stubbles
230/250 per ha

EJ13/O
J13

W
inter cover crops

65 per ha
EK

1/O
K

1
Take field corners out of m

anagem
ent

400/500 per ha 
H

LS code
H

LS options
Paym

ent (£)
H

F14
U

nharvested, fertiliser-free conservation headland
£440 per ha

H
G

7
Low

 input spring cereal to retain or re-create an arable m
osaic

£250 per ha
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W
oodland

 W
oodland provides a w

ide diversity of insect food and a high 
degree of cover for bats (Box 34). It is also m

ore sheltered and 
often w

arm
er than open environm

ents, giving valuable cover 
to foraging bats that avoid open areas. M

any bats are strongly 
associated w

ith broad-leaved w
oodland habitats, including 

several rare species such as barbastelle, Bechstein’s bats, and 
lesser horseshoe bats. 

W
oodland is an im

portant foraging habitat for bat species 
adapted to gleaning prey am

ongst dense vegetation, such 
as brow

n long-eared bat, N
atterer‘s bat and Bechstein‘s bat. 

W
oodlands can also provide num

erous roost sites. A
ncient, 

sem
i-natural w

oodland should be protected, for exam
ple, by 

continuing traditional m
anagem

ent regim
es or follow

ing a policy 
of non-intervention. Pollarding can help to m

aintain ancient 
trees w

hich support m
any insects and provide roosting sites. If 

w
oodland has traditionally been m

anaged by coppicing, long 
rotations are best for bats. 

W
oodland rides, clearings or glades are all im

portant for insect 
diversity, and the variety of structures w

ill benefit a range of 
bats. W

oodland that is adjacent to, or near, w
ater is particularly 

valuable. W
oodland ponds, if present, should be part shaded, but 

also have som
e areas w

ith open m
argins, perhaps next to glades 

or rides, to provide suitable ‘approach routes’ in dense w
oodland 

for larger, less m
anoeuvrable, bat species. 

W
oodland is used by bats for feeding and 

roosting  ©
 D

anielle Linton

N
atterers’ bats can glean prey from

 dense 
foliage  ©

 Keith Cohen

M
oths form

 a m
ajor part of m

any bats’ diets
©

 Rob W
olton, H

edgelink

������������
Bats can navigate and detect 
tiny insect prey in com

plete 
darkness by using a sophisticated 
echolocation system

. They produce 
high frequency calls - outside 
the range of hum

an hearing -  
- 

and listen for returning echoes to 
produce a ‘sound picture’ of their 
surroundings. In this w

ay they can 
navigate through their environm

ent 
and locate their prey. D

iff
erent bat species em

it unique sounds 
that w

ill w
ork best in diff

erent types of environm
ents and for 

locating particular types of insects. Bat sound detectors can be 
used to identify bats by their echolocation calls.

Bat detectors identify bats 
from

 their unique high 
frequency calls   
©

 G
illes San M

artin CC BY N
C 3.0
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B
ats rely on m

any aspects of the landscape: 
��ơ

�����������������������ǡ���������
��������

�
����

along and good foraging areas. B
ats in the U

K
 

feed only on insects, consum
ing thousands every 

night, so habitat m
anagem

ent that encourages 
insects w

ill be good for bats. B
ats are m

obile 
creatures, so providing the right habitats in the 
w

ider countryside, rather than solely w
ithin 

protected areas, such as nature reserves, is 
vitally im

portant. The principal habitats used 
by foraging bats are freshw

ater, w
oodland, 

grassland and linear features.

Freshw
ater

Freshw
ater is im

portant for all bat species in the U
K

. Bats drink 
from

 open w
ater surfaces and m

any bat species also feed on 
em

erging insects - such as caddis flies, crane flies, m
idges and 

m
osquitoes - that have aquatic larval stages. W

ater features are 
particularly im

portant foraging areas for D
aubenton’s bat and 

the soprano pipistrelle, w
hich are m

ost active over sm
ooth, open 

w
ater surfaces and along tree-lined riparian corridors. 

Conserving insect populations and providing a varied habitat 
structure in the vicinity of open w

ater w
ill help bat populations 

(Box 33). N
atural features of w

ater bodies such as m
eanders, 

spits, shallow
s, pools and riffl

es should be retained, as these 
prom

ote high insect diversity. O
pen ponds and pools should be 

conserved and, at the w
ater’s edge, aquatic plants and gently 

shelving banks are also im
portant. 

V
ariation in vegetation along the banks of rivers and ponds 

encourages insect diversity. G
rassy m

argins, scrub and 
overhanging vegetation provide excellent conditions for insects 
and foraging bats. H

abitat diversity can often be achieved 
sim

ply through allow
ing grow

th of taller vegetation. W
here bank 

m
anagem

ent is necessary, it is best to restrict it to a sm
all area 

and one bank at a tim
e. M

anagem
ent needs to be carried out 

sensitively, aim
ing to enhance variation in vegetation. Bankside 

trees should be retained, pollarding w
here necessary.

A
 tree lined slow

 flow
ing river corridor near 

broad-leaved w
oodland is ideal bat habitat

©
 D

anielle Linton

Pools and ponds are a rich source of 
invertebrate food for bats   
©

 Paul G
lendell/N

atural England

W
hiskered bat  ©

 Keith Cohen
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Som
e studies have show

n organic farm
s to have higher bat 

activity levels, as w
ell as having increased populations of key 

prey invertebrate species; this m
ay be due to a num

ber of factors 
such as diff

erences in pesticide use, livestock presence and size of 
hedgerow

s.

Sum
m

er roosts and hibernation sites
 Bats are m

ost active during M
arch to O

ctober, but som
e bat 

activity can occur on w
arm

er nights throughout the year. Som
e 

bat species use the sam
e traditional roost site throughout the 

year; other species m
ay m

ove roost every few
 nights. M

ature 
native tree species, especially oak, ash, beech and w

illow
, have 

num
erous cracks, crevices, rot holes, w

oodpecker holes and 
flaking bark that bats w

ill use as sum
m

er roost sites. Trees near 
w

aterbodies such as ponds or rivers w
ill be especially beneficial. 

Bats m
ay travel several kilom

etres from
 their day roosts (in 

buildings, bridges, trees or caves) each night w
hilst com

m
uting 

and foraging across the surrounding landscape. Bats w
ill also 

use artificial roosts, ranging from
 any of several com

m
ercially 

available ‘bat box’ designs, to custom
 built ‘bat houses’. Placing 

boxes in a variety of shaded and open positions w
ill encourage a 

range of bat species.

Bats are seldom
 seen in the w

inter. They generally choose 
undisturbed, cool places w

ith an even tem
perature in w

hich to 
hibernate, such as caves, m

ines, tunnels or unoccupied buildings. 
Som

e species hibernate near their sum
m

er roost or foraging 
grounds, w

hile others m
igrate som

e distance to find a suitable 
hibernation site.

In the U
K

, all bat roosts are legally protected. A
ny w

orks aff
ecting 

know
n roosts should only be undertaken after consultation w

ith 
your Statutory N

ature Conservation O
rganisation (e.g. N

atural 
England or Countryside Council for W

ales).

M
ature trees m

ay be used as sum
m

er roosts
©

 D
anielle Linton

Caves are used by hibernating greater 
horsehoe bats  ©

 G
illes San M

artin CC BY
 N

C 3.0
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Treelines and hedgerow
s 

Linear habitats such as hedgerow
s, tree lines, w

oodland belts, 
ditches and the edges of w

atercourses are im
portant foraging 

habitats that provide an abundance of insects. They also act as 
corridors through the landscape, connecting other foraging or 
roosting habitats such as w

aterbodies and w
oodland. H

edgerow
s 

w
ith m

ature standard trees, and treelines, are especially 
im

portant as flight lines for bats such as the pipstrelle. Com
m

on 
pipistrelle is often the m

ost frequently encountered species on 
farm

land, and particularly high levels of activity are associated 
w

ith treelines, w
ith foraging rates increasing along treelines 

adjacent to stream
 corridors. 

M
any bat species w

ill follow
 landscape features that provide 

shelter from
 w

ind for both the bats and their insect prey, shade at 
dusk or daw

n or on m
oonlit nights, and cover from

 predators such 
as raptors and ow

ls. Treelines and tall hedgerow
s m

ay also be 
particularly im

portant during the breeding season w
hen fem

ale 
bats return from

 foraging areas to their m
aternity colonies 

frequently throughout the night.

G
rassland

Levels of bat activity are generally higher in grassland com
pared 

to arable regions. Cattle-grazed pasture is particularly valuable 
for bats, because dung beetles and other insects associated w

ith 
cattle dung are im

portant food, particularly for greater horseshoe 
and serotine bats. The presence of cattle-grazed grasslands can 
even increase breeding success of greater horseshoe bat colonies, 
and influence their selection of hibernation sites. 

U
nim

proved m
eadow

s have a w
ide variety of plants and hence 

support m
any diff

erent insects. V
arying the grass height through 

selective cutting, and avoiding fertilisers and pesticides, w
ill 

enhance insect diversity, though the m
anagem

ent of sites of high 
nature conservation value should not be altered. M

ore intensively 
m

anaged and im
proved m

eadow
s m

ay still have large num
bers, 

but few
er species, of insects, w

hich can lead to food shortages 
at certain tim

es of the year. Trees and hedgerow
s associated 

w
ith pastures and m

eadow
s should be retained as they provide 

additional im
portant foraging sites. 

H
edgerow

 trees provide shelter and  
insect food for bats   
©

 D
urham

 H
edgerow

 Partnership, H
edgelink

Bats fly along treelines and tall hedgerow
s to 

cross the landscape  ©
 Rob W

olton, H
edgelink

©
 Rob W

olton, H
edgelink 

Cattle grazed grassland (above) has plenty 
of dung (below

), w
hich supports abundant 

invertebrate food for bats 

©
 D

anielle Linton
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M
aternity roost of N

atterer’s bat ©
 Keith Cohen 

B
at roosts and social groups in w

oodland  

W
ytham

 W
oods, in O

xfordshire, is a 390ha area com
prising 

ancient sem
i-natural w

oodland, secondary w
oodland, and m

ixed 
plantations. 
 O

ver the past six years, studies of bat com
m

unity dynam
ics 

w
ithin the w

oods have been conducted. A
t least eleven bat 

species have been confirm
ed roosting or foraging around 

W
ytham

 W
oods to date. O

ver 950 roosts and m
ore than 2,500 

individual bats have been found across the w
oods, m

ostly in 
artificial bird nest boxes, w

ith potentially as m
any natural tree 

roosts still w
aiting to be discovered.

Several distinct social groups of D
aubenton’s, N

atterer’s and 
brow

n long-eared bats have now
 been identified occupying 

separate areas w
ithin this continuous w

oodland. 
Sym

pathetic w
oodland m

anagem
ent is im

portant, 
as even localised w

oodland clearances could have a 
significant im

pact on the resident bats.  
 Radio-tracking studies carried out across the U

K
 

have revealed that bats can fly several kilom
etres 

from
 their roosts for foraging each night, and even 

w
oodland specialist species such as Bechstein’s, 

barbastelle, N
atterer’s, brow

n long-eared and lesser 
horseshoe bats m

ay utilise netw
orks of  

sm
all, and even isolated, w

oodlands w
ithin 

agricultural landscapes. 

K
ey results

Ȉ��
������������������

im
portant roosting areas 

for bats

Ȉ��
�ơ
�����������������������

bats occupy distinct areas

Ȉ��
��������ƪ����������

kilom
etres to forage, 

so even sm
all farm

 
w

oodlands are useful for 
bats

W
ildCR

U
 project: B

ats

Brow
n long-

eared bat in 
artificial roost  
©

 Julian Thornber
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K
ey results

Ȉ��
�����

����ƪ���������
m

any farm
land habitat 

types, but activity is 
concentrated w

ithin 
particular habitats

Ȉ����
�
���������������

bats prefer treelines and 
stream

s for com
m

uting 
and foraging

Ȉ���������������������
�����

������������������
w

oodland and river 
corridors

B
at activity varies w

ith habitat

D
uring 180 nights, 3600km

 of low
land farm

land in the U
pper 

Tham
es Project area w

ere surveyed for bats (using a bat 
detector), by w

alking or driving. Bat activity w
as recorded w

ithin 
82%

 of the surveyed area, w
hich covered a w

ide range of habitat 
types, from

 open arable fields to broad-leaved w
oodland.  

 Com
m

on pipistrelle bats w
ere m

ost frequently encountered 
foraging and com

m
uting along tree lines (accounting for 34%

 
of com

m
on pipistrelle records) or adjacent to stream

s (24%
 of 

com
m

on pipistrelle records) w
ithin farm

land study sites. 
Soprano pipistrelles and M

yotis bats, how
ever, w

ere found to 
prefer w

oodland habitats (20%
 and 23%

 of records respectively) 
and river corridors (18%

 and 20%
 of records respectively) for 

com
m

uting and foraging in low
land farm

land. 
  The only habitat type that all 
bats used less than w

ould be 
expected from

 its availability 
w

as hedgerow
s w

ithout trees. 
This habitat represented 20%

 
of all transect routes, but 
accounted for few

er than 10%
 

of records for any bat species  
or group.

Tree lines w
ere 

favoured by 
com

m
on pipistrelle 

bats  ©
 D

anielle Linton 

H
igh quality bat habitat  ©

 D
anielle Linton

B
ox 33

B
ox 34
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O
ver the last 40 years, m

any farm
land bird populations have 

declined steeply, caused by the loss of nesting habitats and 
insect rich foraging habitats, and a decrease in supplies of 
seeds during the w

inter and early spring. The farm
land bird 

package is a range of m
anagem

ent m
easures w

hich can 
help farm

land birds w
hen they are put in place across the 

landscape.

K
ey points

Ȉ�	���
������������������������������������

Ȉ�������������������������������ǡ����
�
�������������

������
�����ȋ���������������������������Ǧ����������Ȍǣ�����������
often referred to as the ‘big three’ for farm

land birds. 

Ȉ��
�����������

�������ǡ������������������Ǧ��������
����

schem
e funding, can help provide these requirem

ents 

Birds

Tree sparrow
  ©

 Peter Row
orth/N

atural England
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Key actions
Potential benefits

W
ater bodies

•  Ponds, ditches, stream
s and rivers are all 

im
portant

•  Both shaded and open parts of ponds and rivers 
are valuable

•  M
anage for a range of vegetation types 

M
any bats feed or rely on em

ergent aquatic 
invertebrates. 
D

iff
erent bat species prefer to hunt in 

diff
erent w

ays
W

ill encourage abundant invertebrate prey
W

oodland 
•  A

ncient w
oodland is especially im

portant
•  Keep old trees
•  A

void clear-felling, coppice on long rotation 
w

here coppicing is traditional m
anagem

ent
•  Rides, glades and clearings are valuable 

w
oodland features

Provides roosting and foraging 
opportunities for m

any bats
Som

e rarer bats are predom
inantly 

w
oodland species

G
rassland

•  Cattle grazed pasture especially im
portant

•  Reduce inputs and vary vegetation height and 
structure; retain hedgerow

s

Encourages a rich insect fauna for bats to 
feed on

Treelines, 
hedgerow

 trees &
 

tall hedges

•  Retain treelines, protect hedgerow
 trees, allow

 
hedges to grow

 tall
Linear features are im

portant for helping 
bats m

ove through the landscape, and can 
be rich feeding areas

Find out m
ore at:

w
w

w
.bats.org.uk (Including directory of local bat groups across the U

K
)

w
w

w
.naturalengland.org.uk    w

w
w

.ptes.org

O
ptions especially relevant for bats

Code
ELS/O

ELS options
ELS/O

ELS points
EB3/O

B3
H

edgerow
 m

anagem
ent for landscape and w

ildlife
42 per 100m

EB6/O
B6 

D
itch m

anagem
ent  

24 per 100m
 

EB7/O
B7 

H
alf ditch m

anagem
ent 

8 per 100m
EB10/O

B10 
Com

bined hedge and ditch m
anagem

ent  
(incorporating EB3/O

B3 Enhanced hedgerow
 m

anagem
ent)

56 per 100m

EC1/EC2
Protection of in-field trees on arable land/grassland

16/11 per tree
O

C1/O
C2

Protection of in-field trees on rotational land/organic grassland
16/11 per tree

EC4/O
C4

M
anagem

ent of w
oodland edges

380 per ha
EC23/O

C23
Establishm

ent of hedgerow
 trees by tagging

1 per tree
EC24/O

C24
H

edgerow
 tree buff

er strips on cultivated/rotational land
400/500 per ha

EC25/O
C25

H
edgerow

 tree buff
er strips on grassland/organic grassland

400/500 per ha
EE1-EE10

A
ll other buff

er strip options
255-400 per ha

O
E1-O

E10
A

ll other organic buff
er strip options

340-500 per ha
H

LS code
H

LS options
Paym

ent (£)
H

B11/12
M

anagem
ent of hedgerow

s of very high environm
ental value  

(both sides/one side)
£54/27 per 100m

H
B14

M
anagem

ent of ditches of very high environm
ental value

£36 per 100m
H

Q
1/2

M
aintenance of ponds of high w

ildlife value (less than 100m
2/m

ore than 100m
2)

£90/180 per pond



W
ildlife and Farm

ing 
145

H
abitat m

anagem
ent

O
ver the farm

 as a w
hole, the m

ore diff
erent 

habitats there are, including arable, grassland and 
non-cropped areas (such as ditches, hedgerow

s, 
w

oodland and field m
argins), the m

ore the farm
 

w
ill be able to support an abundant and diverse 

bird com
m

unity. H
ow

ever, m
anagem

ent for certain 
species w

ill exclude other species, so m
anagem

ent 
options should be targeted carefully. For exam

ple, 
hedgerow

 m
anagem

ent w
hich encourages large, 

tall hedgerow
s should be targeted aw

ay from
 areas 

w
here breeding w

aders are located, since these 
birds require m

ore open habitats.
 

N
on-cropped habitats

H
edgerow

s, w
oodland and scrub, field m

argins and ditches are 
som

e of the non-cropped habitats that are of great im
portance 

for birds on farm
land, providing seed and invertebrate food, 

shelter and nesting sites. Birds w
ill benefit from

 conservation 
m

anagem
ent of all these habitats.

O
n farm

land, m
any birds depend on hedgerow

s, w
ith at least 

30 species m
aking use of hedgerow

s for nesting. D
iff

erent bird 
species have diff

erent requirem
ents (Box 35), so hedgerow

s 
should be m

anaged to provide a variety of heights and types 
around the farm

. A
llow

ing hedges to flow
er and fruit by trim

m
ing 

not m
ore than once every three years w

ill help them
 provide 

the m
ost fruit, seed and insect food for birds. H

edges that are 
adjacent to tussocky grass m

argins or ditches are particularly 
beneficial. Patches of w

oodland and scrub provide nest sites, 
food and shelter for a range of farm

land birds, including song 
thrush and linnet. W

here these patches are linked by good quality 
hedgerow

s they w
ill be especially valuable. 

 Field m
argin m

anagem
ent that enhances seed production and 

invertebrate num
bers w

ill benefit birds. Tussocky grass m
argins 

encourage overw
intering invertebrates and provide nesting 

habitat for gam
e birds, and w

ide grass m
argins next to thick 

hedgerow
s provide ideal nesting sites for yellow

ham
m

ers and 
w

hitethroats. W
ildflow

er-rich m
argins w

ill further increase seed 
supplies and encourage pollinators, w

hich are also food for birds. 
A

ll farm
land birds w

ill m
ake use of w

etland features such as 
ditches or ponds, as these provide w

ater for drinking and bathing, 
as w

ell as being rich sources of food.

A
 range of habitats w

ill provide m
ost 

resources for farm
land birds  ©

 Rosalind Shaw

M
ature trees and hedgerow

s are very 
im

portant for m
any farm

land birds 
©

 Rob W
olton, H

edgelink

Cattle grazing helps soil invertebrate feeders, 
e.g. song thrush  ©

 Rob W
olton, H

edgelink
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Farm
land birds have three basic 

requirem
ents: they need safe 

nesting habitat, food in sum
m

er 
and food in w

inter. The reduction 
in availability of these resources is 
believed to be responsible for the 
great declines in farm

land birds.
 Birds that have declined particularly 
steeply on farm

land are seed-eating 
birds associated w

ith arable farm
ing 

that require abundant seed food 
throughout the w

inter and early 
spring. M

any of these birds also 
require plentiful insect food during 
the spring and sum

m
er on w

hich to 
feed their chicks. Low

land arable and 
m

ixed farm
s can support im

portant 
populations of these seed-eating birds, and the key habitats to 
create for them

 are those that w
ill be rich in insects and seeds 

throughout the year. This w
ill encourage species such as grey 

partridge, lapw
ing, turtle dove, skylark, yellow

 w
agtail, tree 

sparrow
, linnet and corn bunting.

O
ther birds, such as starlings, feed on soil invertebrates 

throughout the year, and low
land farm

s w
ith grassland 

(particularly w
here it is grazed by cattle) often have good 

populations of these birds. Farm
s w

ith w
et grassland m

ay 
have populations of breeding w

aders, such as lapw
ing, 

curlew
, redshank and snipe, w

hich require sensitive grassland 
m

anagem
ent and the creation and/or m

aintenance of shallow
 

w
et features to provide nesting and feeding habitat. O

ther 
w

etland features such as ponds and ditches are very valuable 
habitats for providing insect and seed food on all types of farm

.

Farm
land birds w

ill use a variety of habitats for nesting, 
depending on the species. For exam

ple, yellow
ham

m
ers nest on 

or close to the ground in ditch vegetation or at the base of short, 
thick hedgerow

s and scrub, w
hile skylarks nest in arable or late-

cut hay or silage vegetation that is 20-50cm
 high, open enough  

to allow
 easy access to the ground, and at least 10m

 aw
ay from

 
field boundaries. Lapw

ings m
ay also nest in spring crops or on 

fallow
 plots.

Starlings declined by 68%
 betw

een 1970 and 
2007  ©

 M
iles W

olstenholm
e

Curlew
 need sensitive grassland m

anagem
ent

©
 H

ilary Cham
bers CC BY N

D
 2.0

Chiff-chaff
 nest in tussocky vegetation at the 

base of a hedge  ©
 Rob W

olton, H
edgelink
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W
ild bird m

ixtures
W

ild bird seed m
ixtures are an unharvested m

ix of seed-bearing 
crops that can provide vital food for seed-eating birds throughout 
the w

inter. They are particularly im
portant in areas w

here 
traditional food sources, such as w

eedy stubbles, are no longer 
available. A

n annual cereal-based m
ix w

ill provide the m
ost 

reliable food source for yellow
ham

m
ers and corn buntings, w

hile 
gam

ebirds w
ill m

ake m
ore use of kale-based biennial m

ixtures. 
A

 m
ix including a cereal and an oil-rich crop (e.g. kale, linseed or 

quinoa) w
ill benefit the w

idest range of species. 

Conservation headlands
Conservation headlands are headlands of cereal crops that are 
not fertilised, and only sprayed w

ith selective herbicides for grass 
w

eeds. The sm
all populations of broad-leaved plants, together 

w
ith their insect com

m
unities, provide increased food for birds 

that feed in the crop edge, such as grey partridge. Conservation 
headlands are best suited to light soils w

hich are not infested 
w

ith com
petitive w

eeds, and are best situated next to tussocky 
m

argins or grass and w
ildflow

er m
argins.

Skylark plots  
Skylark plots are undrilled or sprayed-out patches in w

inter 
cereal fields that are used as feeding areas. Finding food can be a 
challenge for skylarks as w

inter cereals becom
e taller and thicker, 

so the aim
 of skylark plots is to create sparse patches w

ithin the 
crop that m

ake it easier for the birds to forage. This in turn can 
increase the num

ber of chicks that skylarks can rear. Skylark plots 
are especially im

portant w
here there is no spring cropping. 

©
 D

avid Iliff
 CC BY SA

 3.0

Skylarks find foraging easier in sparse 
vegetation (above) w

hich in turn can help 
increase the num

ber of chicks they can rear 
(below

).

W
hat is the Farm

land B
ird Indicator?

Farm
land birds are used as an indicator of the general quality of 

the farm
ed environm

ent, because birds sit near the top of the 
food chain, and their population trends have been w

ell m
onitored 

by the British Trust for O
rnithology since 1967. The Farm

land Bird 
Indicator is m

ade up of 19 species that are dependent on farm
land. 

The graph show
s an index based on the com

bined population 
trends of these 19 species. Betw

een the m
id-1970s and the m

id-
1980s the steepest declines in farm

land birds occurred, w
ith a 

shallow
er decline since then. The turtle dove, grey partridge, corn 

bunting and tree sparrow
 have declined by over 80 per cent. The 

overall average change for the 19 species is a 48%
 decline since 1970.

The Farm
land Bird Index show

s how
 

farm
land birds have declined since the 

1970s.
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G
rassland

G
rassland m

anagem
ent that increases the abundance of 

invertebrates and seed w
ill be particularly beneficial to birds. 

Birds diff
er greatly in their requirem

ents: grazed pasture is 
favoured by birds that require short sw

ards for nesting or feeding, 
w

hile others prefer tall cover and w
ill use m

eadow
s. The tim

ing of 
m

ow
ing is particularly critical, since cutting for hay or silage too 

early threatens nests and chicks of ground-nesting birds, and m
ay 

also reduce food supplies by preventing plants from
 flow

ering 
and setting seed. Species-rich hay m

eadow
s are rich in w

ildlife 
and their long-established m

anagem
ent should be m

aintained. 

W
ell-m

anaged w
et grasslands provide w

intering and/or breeding 
habitat for w

ading birds and w
ildfow

l. W
aders such as snipe, 

redshank and lapw
ing need dam

p soil conditions, w
ith som

e 
areas of shallow

 standing w
ater in spring and early sum

m
er, 

to provide insect food for their chicks. These can be provided 
through the creation of scrapes (shallow

 depressions w
ith 

gently sloping edges), w
hich seasonally hold w

ater. G
rassland 

m
anagem

ent is also im
portant: lapw

ing prefer a short but varied 
sw

ard w
hile redshank prefer m

ore tussocks w
ithin a varied short 

sw
ard - best achieved by cattle grazing. H

edgerow
 m

anagem
ent, 

including pollarding, is also im
portant since w

aders prefer open 
habitats w

hich lack predator perches. A
s w

ith hay m
eadow

s, 
species-rich floodplain m

eadow
 m

anagem
ent should be 

continued in the traditional w
ay. 

 Cropped areas
A

 num
ber of options are available for m

ore specific habitat 
m

anagem
ent for birds on the cropped areas of the farm

. 
These include over-w

intered stubbles, w
ild bird seed m

ixtures, 
conservation headlands and skylark plots.

O
verw

inter stubbles
Leaving stubbles over w

inter provides spilt grain and broad-
leaved w

eed seeds, supplying im
portant w

inter food. Birds that 
w

ill benefit include grey partridge (Box 36), skylark, tree sparrow
, 

linnet and yellow
ham

m
er. A

rable plants m
ost beneficial to birds 

in this situation tend not to be com
petitive w

eeds, but species 
such as chickw

eed, fat-hen and knotgrass. Spring barley stubble 
is especially good for farm

land birds, but w
heat stubble, and 

stubble of rape and linseed, m
ay also provide abundant seeds, 

especially if they are w
eedy. If possible, aim

 for a variety of 
stubble heights around the farm

. Tall stubble provides cover from
 

predators for gam
e birds and skylarks, w

hile sparrow
s, finches 

and buntings prefer to feed in shorter stubble for better visibility. 

W
et grasslands are im

portant for lapw
ing

©
 M

ark K
ilner CC BY N

C SA
 2.0

W
inter stubbles provide food resources for 

w
ildlife in the form

 of seeds and invertebrates
©

 Sim
on M

ortim
er CC BY SA

 2.0

Linnets are one of the species helped by 
overw

inter stubbles  ©
 M

ark K
ilner CC BY

 N
C SA

 2.0

©
 M

ichael H
am

m
ett/N

atural England 
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G
rey partridge ©

 M
arek Szczepanek CC BY

 SA
 3.0

Im
proving the survival of grey partridge

O
nce com

m
on in the English countryside, the grey partridge has 

undergone a dram
atic decline in num

bers, w
ith a staggering 88%

 
population decrease betw

een 1967 and 2006. 

O
ne w

ay in w
hich populations of this traditional gam

ebird could 
be increased is through releases of birds that have been bred 
in captivity. W

e studied grey partridge behaviour to find out 
w

hether survival rates of released partridges could be im
proved.

W
e found that partridges released as coveys (fam

ily groups) in 
autum

n had low
er m

ortality rates than those released as pairs 
in spring. The autum

n releases used gam
e covers m

ore than 
in spring, suggesting these habitats could be used to induce 
settlem

ent onto the release areas. Supplem
entary 

feeding could also be concentrated in these areas. 

Covey stability w
as an im

portant factor aff
ecting 

survival. Stable coveys w
ere m

ore vigilant, m
ore 

likely to fly to roost and had low
er m

ortality. Rearing 
practices should therefore prom

ote strong social 
bonds in grey partridge coveys and avoid early pairing 
if possible. In addition, autum

n releases of coveys 
should not take place too late in the year and hence 
too close to the eventual pairing, so that the released birds w

ould 
have the protection of their covey at least through the first few

 
w

eeks w
hen m

ortality rates are highest.

K
ey results

Ȉ��
�����������������������

as coveys in autum
n 

rather than as pairs in 
spring

Ȉ��
������������������������

prom
ote strong social 

bonds in grey partridge 
coveys 

Ȉ��
����������������������

possible W
ildCR

U
 project: B

irds

Radio-tagged grey partridge
©

 Elina Rantanen
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H
edgerow

 features im
portant for farm

land birds

H
edgerow

s are an essential habitat for m
any birds on farm

land, 
providing food, shelter and nest sites.

W
e surveyed 266 hedgerow

s in Buckingham
shire, recording their 

height, w
idth, gappiness and w

hether or not they had m
ature 

trees. W
e surveyed the sam

e hedgerow
s for birds and analysed 

the data to see w
hich types w

ere best for them
.

The single m
ost im

portant feature of the hedgerow
 for birds 

w
as its height. Bird num

bers, species diversity and nest density 
all increased w

ith higher hedgerow
s, up to a height of 3m

. 
Bird diversity dropped sharply w

hen hedges fell below
 2m

. 
This suggests that 2-3m

 is a critical height for 
hedgerow

s, below
 w

hich their value to birds m
ay 

be dim
inished, but above w

hich there is little 
further benefit to birds. H

edge trim
m

ing m
ay not 

necessarily be detrim
ental, as long as it does not 

low
er the hedge below

 this threshold. 

M
ature trees w

ithin hedgerow
s w

ere beneficial, 
providing shelter, nest sites, singing posts and 
food. G

appy hedgerow
s w

ere a poor habitat 
for birds, em

phasising the need for regular 
hedgerow

 m
aintenance.

K
ey results

Ȉ��
�������

�����������
im

portant for birds: 
hedgerow

s should be 
2-3m

etres tall

Ȉ��
�������

���
�����

������
trees have m

ore birds

Ȉ��
�������������������

��
to reduce gaps helps bird 
populations

H
edgerow

s are im
portant for the declining yellow

ham
m

er  ©
 M

ark K
ilner CC BY N

C SA
 2.0

B
ox 35

B
ox 36

Chaffi
nches nest 

in hedges
©

Rob W
olton, 

H
edgelink
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Find out m
ore at:

w
w

w
.rspb.org.uk    w

w
w

.bto.org    w
w

w
.w

w
t.org.uk    w

w
w

.naturalengland.org.uk    w
w

w
.gw

ct.org.uk

�
������

�������
�
���

Key habitats
Potential benefits

N
on-cropped 

habitats and 
grassland

•  Field m
argins

•  H
edgerow

s
•  W

oodland and scrub

•  G
rassland

•  W
etland features

Tussocky and w
ildflow

er-rich m
argins enhance invertebrate 

num
bers and seed supplies

Provide fruit, seed and invertebrate food, shelter and nest sites
Coppiced w

oodland and w
oodland edge habitats are im

portant 
for farm

land birds
W

here possible, m
anage to increase seed and invertebrate food

Rich sources of plant and invertebrate food
Cropped areas  

•  W
ild bird m

ixes
•  O

verw
inter stubbles 

•  Conservation headlands
•  Skylark plots 

Provides food for seed and invertebrate feeding birds
H

elps supply seed for birds over w
inter

Increases seed and invertebrate food
Creates accessible foraging areas for skylarks in w

inter cereals

O
ptions especially relevant for birds

Code
ELS/O

ELS options
ELS/O

ELS points
EB3/O

B3
H

edgerow
 m

anagem
ent for landscape and w

ildlife
42 per 100m

EC4/O
C4

M
anagem

ent of w
oodland edges

380 per ha 
EF2/O

F2
W

ild bird seed m
ixture

450/550 per ha 
EF6/O

F6
O

verw
intered stubble

120/150 per ha 
EF7/O

F7
Beetle banks

580/750 per ha 
EF8/O

F8
Skylark plots

5 per plot 
EF9

Cereal headlands for birds
100 per ha 

EF10
U

nharvested cereal headlands for birds and rare arable plants
330 per ha

EF13/O
F13

U
ncropped cultivated areas for ground-nesting birds on arable land

360 per ha
EF15

Reduced herbicide cereal crops follow
ed by overw

intered stubble
195 per ha

EF22
Extended overw

intered stubble
410 per ha

EF23/O
F23

Supplem
entary feeding in w

inter for farm
land birds

630/612 per tonne
EG

1/O
G

1
U

ndersow
n spring cereals

200/150 per ha
EG

4/O
G

4
Cereals for w

hole-crop silage follow
ed by overw

intered stubble
230/250 per ha

H
LS code

H
LS options

Paym
ent (£)

H
C15/16/17

M
aintenance/restoration/creation of successional areas and scrub

£100 per ha
H

F14
U

nharvested, fertiliser-free conservation headland
£440 per ha

H
F12

Enhanced w
ild bird seed m

ix plots (rotational or non-rotational)
£475 per ha

H
G
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Fodder crop m

anagem
ent to retain or recreate an arable m
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£150 per ha

H
G

7
Low

-input spring cereal to retain or recreate an arable m
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£250 per ha
H

K
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M
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et grassland for breeding w
aders
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H

K
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et grassland for w
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aders and w
ildfow

l
£255 per ha

H
K

13/14
Creation of w

et grassland for breeding w
aders/w

intering w
aders and w

ildfow
l

£355/285 per ha
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