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1. About this book

The purpose of Conservation Evidence synopses

Conservation Evidence synopsks

Conservation Evidence synops#s

not

1 Bring together scientific 71 Include evidence on the basic
evidence captured by the ecology of species or habitats, «
Conservation Evidence project threats to them
(over 3,000 studies so far) on
the effects of interventions to
conserve biodiversity

9 List all realistic interventions for 1 Make any attempt to weight or
the species group or habitat in prioritise interventions
guestion, regardless of how according to their importance ol
much evidence for their effects the size of their effect
is available

91 Describe each piece of evidenc 1 Weight or numerically evaluate
including methods, as clearly a the evidence according to its
possible, allowing readers to quality
assess the quality of evidence

1 Work in partnership with 1 Provide answers to conservatio

conservation practitioners,
policymakers and scientists to
develop the list of interventions
and ensure we have covered th
most important literature

problems. We provide scientific
information to help with
decisionmaking




Who is this synopsis for?

If you are reading this, we hope you are someone who has to make decisions about
how best to support or conserve biodiversity. You might be a land manager, a
conservationist in the public or private sector, a farmer, a campaigner, an advisor or
consultant,a policymaker, a researcher or someone taking action to protect your own
local wildlife. Our synopses summarise scientific evidence relevant to your
conservation objectives and the actions you could take to achieve them.

We do not aim to make your deasis for you, but to support your decision
YF{Ay3 o0& GStftAy3a e2dz gKIG SOARSYOS (KSNB
planned actions could have.

When decisions have to be made with particularly important consequences, we
recommend carrying out aystematic review, as the latter is likely to be more
comprehensive than the summary of evidence presented here. Guidance on how to
carry out systematic reviews can be found from the Centre for EvidBased
Conservation at the University of Bangamfw.cebc.bangor.ac.uk

The Conservation Evidence project

The Conservation Evidence project has three parts:

An online,open access journaConservation Evidenqaublishes new pieces of
research on the effects of conservation management interventions. Apapers are
written by, or in conjunction with, those who carried out the conservation work and
include some monitoring of its effects.

An everexpandingdatabase of summarieof previously published scientific
papers, reports, reviews or systematic reviewsat document the effects of
interventions.

Synopsesof the evidence captured in parts one and two on particular species
groups or habitats. Synopses bring together the evidence for each possible
intervention. They are freely available online and ava@dab purchase in printed book
form.

These resources currently comprise over 3,000 pieces of evidence, all available in
a searchable database on the website/w.conservationevidence.com

Alongside this project, the Centre for Evide@@sed Conservation
(www.cebc.bangor.ac.yk and the Collaboration for Environmental Evidence
(www.environmentalevidence.ojgcarry out and compile systematic reviews of
evidence on the effectiveness of particular conservation interventions. These
systematic reviews are includesh the Conservation Evidence database.

Of the 322 bird conservation interventions identified in this synopsis, five are the
subjects of current systematic reviews:

1 How does the impact of grazing on heathland compare with the impact of
burning, cutting omo management?
http://www.environmentalevidence.org/SR14.html

1 Is predator control an effective strategy for enhancing bird populations?
http://www.environmentalevidence.org/SR38.html

1 Do matrix features affect species movement?
http://www.environmentalevdence.org/SR43.html
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fragmented terrestrial landscape?
http://www.environmentalevidence.org/SR44.html

1 How do thinning and burning treatments in southwestern conifer foresthe
United States affect wildlife distribution, abundance and population
performancettp://www.environmentalevidence.org/SR66.html

In addition, three systematic reviews provide important information on the

impacts of threats on bird populations:

1 Effeds of wind turbines on bird abundance.
http://www.environmentalevidence.org/SR4.html

1 What is the impact of public access on the breeding success of ground
nesting and clifhesting birds?
http://www.environmentalevidence.org/SR16.html

1 What are the impactsf human recreational activitiy on the distribution,
nestoccupancy rates and reproductive success of breeding raptors?
http://www.environmentalevidence.org/SR27.html

Another provides evidence for how to apply an intervention:

1 Do trapping interventions éctively reduce or eradicate populations of the
American minkNlustela visop?
http://www.environmentalevidence.org/SR7.html

There are several interventions which we feel would benefit significantly from

systematic reviews:

1 Interventions to reduce thémpact of electricity pylons and power lines

1 Interventions to reduce seabird bycatch

1 The provision of artificial nest sites

1 The provision of supplementary food

Scope of the Bird Conservation synopsis

This synopsis covers evidence for the effects of comsienv interventions for
native (see below), wild birds.

It is restricted to evidence captured on the  website
www.conservationevidence.comlt includes papers published in the journal
Conservation Evidencevidence summarised on our database and systematiews
collated by the Collaboration for Environmental Evidence.

We have gathered evidence from all around the world, and the apparent over (or
under-representation) of some regions reflects the current biases in published
research papers available to @&ervation Evidence.

Native vs. non-native species

This synopsis does not include evidence from the substantial literature on
husbandry of domestic birds, or nerative gamebirds (e.g. common pheasants
Phasianus colchicusn Europe and North America). Howar, where these
interventions affect native species, or are relevant to the conservation of native, wild
species, they are included (e.g. management of farmland for common pheasants has
a significant impact on several declining native songbirds in theééStoate (2002)
Ay Wal yl3S KSR3ISE (G2 o0SYSTFAOG sAfREAFTSQI Wt f
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How we decided which conservation interventions to include

Our list of interventions has been agreed in partnership with an Advisory Board
made up of international conservationists and academics with exgelits bird
conservation. Although the list of interventions may not be exhaustive, we have tried
to include all actions that have been carried out or advised to support populations or
communities of wild birds.

How we reviewed the literature

In addition toevidence already captured by the Conservation Evidence project, we

have searched the following sources for evidence relating to bird conservation:

1 Fifteen specialist bird conservation journals, from their first publication to the
end of 2010 African BirdClub Bulletin, The Auk, Bird Conservatin International,
Bird Study, BTO Research Reports, Emu, Ibis, Journal of Avian&mioggyly
Ornis Scandinavica, Journal of Field Ornithology, Journal Raptor Research
formerly Raptor Research, Ornitologia Nemgical, RSPB Research Reports,
The Condor, Waterbirds formerly Colonial Waterbirds, Wilson Journal of
Ornithologyc formerly Wilson Bulletii

1 Twenty general conservation journals over the same time period.

1 Where we knew of an intervention which we hadtrcaptured evidence for,
we performed keyword searches on ISI Web of Science and
www.scholar.google.corfor this intervention.

Individual studiesovered in this synopsis aadl included in full or in summary on
the Conservation Evidence website.

Thecriteria for inclusion of studies in the Conservation Evidence database are as
follows:

9 There must have been an intervention that conservationists would do

1 Its effects must have been monitored quantitatively

In some cases, where a body of literature hergg implications for conservation of
a particular species group or habitat, although it does not directly test interventions
for their effects, we refer the reader to this literature, but present no evidence.

How the evidence is summarised

Conservationnterventions are grouped primarily according to the relevant direct
GKNBlFrGas>s a RSTFAYSR Ay (KS LYOGSNyFraazylt |-
Unified Classification of Direct Threats(www.iucnredlist.org/technical
documents/classificatioschemes/threatsclassificatiorschemever3). In  most
cases, it is clear which main threat a particular intervention is meant to alleviate or
counteract.

Not all [IUCN threat types are included, only those that threaten birds, and for
which realistic conservain interventions have been suggested.



Some important interventions can be used in response to many different threats,
and it would not make sense to split studies up depending on the specific threat they
were studying. We have therefore separated out thasterventions, following the
L'/ bQa /fFraaAFAOIGAZ2Y 2F [/ 2yaSNBIGA2Yy | OGA
documents/classificatiolschemes/conservaticactionsclassificatiorschemever2).
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Normally, no intervention is listed in more than one place, arftemvthere is
ambiguity about where a particular intervention should fall there is clear eross
referencing. Some studies describe the effects of multiple interventions. When this is
the case, crosgeferencing is again used to direct readers to the othéenventions
investigated. Where a study has not separated out the effects of different
interventions, the study is only described once, but readers are directed to it from the
other interventions.

In the text of each section, studies are presented in cbtogical order, so the
most recent evidence is presented at the end. The summary text at the start of each
section groups studies according to their findings.

At the start of each chapter, a serieskafy messageprovides a rapid overview of
the evidence.These messages are condensed from the summary text for each
intervention.

Background information is provided where we feel recent knowledge is required
to interpret the evidence. This is presented separately and relevant references
included in the referace list at the end of each intervention section.

References containing evidence for the effects of interventions are summarised in
more detail on the Conservation Evidence website. In electronic versions of the
synopsis, they are hyperlinked directly teetsummary. If you do not have access to
the electronic version of the synopsis, searching for the reference details or the
species name orwww.conservationevidence.cons the quickest way to locate
summaries.

The information in this synopsis is available in three ways:

As a book, printed by Pelagic Publishing and for sale Wamw.nhbs.com

As a pdf to download fromww.conservationevidence.com

As text for individual intervetions on the searchable database at
www.conservationevidence.com

Terminology used to describe evidence

Unlike systematic reviews of particular conservation questions, we do not
quantitatively assess the evidence, or weight it according to quality. Hewevallow
you to interpret evidence, we make the size and design of each trial we report clear.
The table below defines the terms that we have used to do this.


file:///C:/Users/nmassen/Downloads/www.conservationevidence.com

The strongest evidence comes from randomised, replicated, controlled trials with
pairedsites and before and after monitoring.

Term Meaning

Site comparison | A study that considers the effects of interventions by
comparing sites that have historically had different
interventions or levels of intervention.

Replicated The intervention wasepeated on more than one individual ¢
site. In conservation and ecology, the number of replicates
much smaller than it would be for medical trials (when
thousands of individuals are often tested). If the replicates :
sites, pragmatism dictates thaetween five and ten
replicates is a reasonable amount of replication, although
more would be preferable. We provide the number of
replicates wherever possible, and describe a replicated tria
WaAYFEEQ AF GKS ydzYo SN 2ifar N
studies of its kind.

Controlled Individuals or sites treated with the intervention are
compared with control individuals or sites not treated with tl
intervention.

Paired sites Sites are considered in pairs, within which one was treated

with the intervention and the other was not. Pairs of sites ai
selected with similar environmental conditions, such as soil
type or surrounding landscape. This approach aims to redu
environmentl variation and make it easier to detect a true
effect of the intervention.

Randomised The intervention was allocated randomly to individuals or
sites. This means that the initial condition of those given the
intervention is less likely to bias the @aime.

Before-and-after | Monitoring of effects was carried out before and after the

trial intervention was imposed.

Review A conventional review of literature. Generally, these have n
used an agreed search protocol or quantitative assessmen
the evidence.

Systematic A systematic review follows an agreed set of methods for

review ARSYUGATeAy3d aitdzRASa [-yRI Of:

will weight or evaluate studies according to the strength of
evidence they offer, based on the sizeegich study and the
rigour of its design. All environmental systematic reviews ai
available at: www.environmentalevidence.org/index.htm




Taxonomy
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(http://www.birdlife.org/datazone/info/taxonomy, updating the names used in
original papers where necessary. We have always referred to the species name used
in the original paper as well. Where possible, common names and Latin names are
both given the first time each species is rtiened within each intervention.

Where interventions have a large literature associated with them we have
sometimes divided studies along taxonomic or functional lines. These do not follow
strict taxonomic divisions, but instead are designed to maximisar tutility. For
example, storks, herons and ibises are often included together as both groups are
large wading birds and may respond to interventions in similar ways.

Habitats

Where interventions have a large literature associated with them and eftectksl
vary between habitats, we have divided the literature using the IUCN Habitat
Classification Scheme (Version 3.0), available frovav.iucnredlist.org

Significant results

Throughout the synopsis we have quoted results from papers. Unless specifically
stated, these results reflect statistical tests performed on the results.

Multiple interventions

Many studies investigate several interventions at once. When the effects of
different interventions are separated, then the results are discussed separattlg
relevant sections. However, often the effects of multiple interventions cannot be
separated. When this is the case, the study is included in the section on each
intervention, but the fact that several interventions were used is highlighted.

How you can help to change conservation practice.

If you know of evidence relating to bird conservation that is not included in this
synopsis, we invite you to contact us, via thevw.conservationevidence.com
website. Following guidelines provided on the siteuym@an submit a summary of a
previously published study, or submit a paper describing new evidence to the
Conservation Evidence journal. We particularly welcome summaries written by the
authors of papers published elsewhere, and papers submitted by cortgerva
practitioners.




2. Habitat protection

Habitat destruction is the largest single threat to biodiversity, and the spread of
agriculture into natural habitats alone threatens 1,065 species of birds (87% of all
threatened species) (BirdLife International 200§. Habitat protection is therefore
one of the most frequently used conservation interventions, particularly in the
tropics and in other areas with large areas of surviving natural vegetation.

Habitat protection can be through the designation of legallgrotected areas (PAS),

using national or local laws; through the designation of Important Bird Areas

(IBAs) or similar schemes, which, whilst providing no formal protection, may

increase the profile of a site and make its conversion more difficult; or thrggh the

poi OAAOGET T T &£ AT OEOA EAAEOAO OUPAOh &I O Ag/
However, it can be difficult to measure the effectiveness of such areas: there may

be no suitable controls; monitoring often only begins with the designation of #

PA and PAs tend to be located in areas that would be less likely to be cleared even

if it was not protected, making the prevention of agricultural expansion is less

politically difficult (Joppa & Pfaff 2011).Analysis of PAs often, therefore, requires

large datasets, and this means that most studies investigating them use either

satellite imagery (e.g. Joppatal.c tmypq T O T OAOAI 1T OAI 1 AEOEI T 6
et al. 2010), rather than data on bird populations, which are much harder to

collect.
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known as de jure protection) does not necessarily mean protection in practical
terms (de factoD Ol OAAOEI 1 8 4EA AEAPOAO 11 O4EOAA

contains several studies that examine the effect of greatede factoprotection on
bird populations.

Birdlife International (2008) State of the world's birds: Indicators for our changing world. Birdlife
International.
Joppa, L.N., Loarie, S.R. & Pimm, S.L. (2008) On the prote®@ OO w O w? x U O Brbceddihgs afithe) 1 EUS » w
National Academy of Scien¢d®5, 66786678.
Joppa, L.N. & Pfaff, A. (2011) Global protected area impacts. Proceedings of the Royal Society B:
Biological Science278, 16331638.
Mwangi, M.A.K., Butchart, S.H.M., Munyekenye, F.B., Bennun, L.A., Evans, M.., Fishpool, L.D.C.,
Kanyanya, E., Madindou, |., Machekele, J., Matiku, P., Mulwa, R., Ngari, A., Siele, J. &
Stattersfield, A.J. (2010) Tracking trends in key sites for biodiversity: a case study using
Important Bird Areas in Kenya. Bird Conservation International0, 21%230.

Key messages

Legally protect habitats

Four studies from Europe found that populations increased after habitat protection
and a review from China found hig h use of protected habitats by cranes. A replicated,
randomised and controlled study from Argentina found that some, but not all bird
groups had higher species richness or were at higher densities in protected habitats.



Ensure connectivity between habitat patches

Two studies of a replicated, controlled experiment in Canadian forests found that
some species (not forest specialists) were found at higher densities in forest patches
connected to continuous forest, compared to isolated patches and that some speies
used corridors more than clearcuts between patches.

Provide or retain un-harvested buffer strips

Three replicated studies from the USA found that species richness or abundances were
higher in narrow (<100 m) strips of forest, but five replicated studie s from North
America found that wider strips retained a community more similar to that of uncut
forest than narrow strips. Two replicated studies from the USA found no differences
in productivity between wide and narrow buffers, but that predation of artif icial nests
was higher in buffers than in continuous forest.

2.1 Legally protect habitats

1 Four studies (two replicated) from Eurofef@liAdd population increases following
habitat protection, more positive population trends in protected habitatéhcompared
outside, or with increases amounts of protected habitats.

1 A literature review (2) reported that a large number of cranes (Gruidae) of seven species
used nature reserves in China, whilst a replicated, randomised and controlled study from
Argentina (8und that some guilds of birds were found at higher species richnesses in
protected forests, some at higher densities, and that some showed no differences.

A before-and-after study in the western Pyrenees, Spain (1), found that the

population of griffon vultures Gyps fulvusincreased from 282 pairs (in 23

colonies) in 196975 to 1,097 pairs (46 colonies) in 1989 following the initiation

of multiple conservation interventions including the creation of reserves at nine

breeding colonies (one in 1976, eighih 1987). This study is also discussed in more

ARGAET E1I 050A 1 AcCEOI AOEOA OAcOI ACETT O b
AAIl C

DAOOEAEAAO 10 1TOEAO ACOEAOI OOOAI AEAIE
ET ACAAOA AAOI O OOOOEOAI 68

A 1998 literature review (2) found that 25,500z31,800 cranes (Gruidae) of seven

species used 32 nature reserves, established mainly for crane conservation, in

#EET A El pwwt8 4EEO OAOEAx EO Al O AEOAOOC
local engagement to help reduce pre§§OAO 11 OPAAEAOSHh O50A 1 AC
Ol bpOl OAAO xEI A PIi POl AOETT1 08h O- AOE DI xAO
0001 OEAA OOPBDI Al AT OAOU EI T A Ol EIT-Wke0AAOA AA
ET AEOEAOAI 068

A replicated, randomised, contrded study in 199274 in Buenos Aires Province,
Argentina (3), found that total bird abundance and species richness was
significantly higher in September, December and March in a protected egtowth
tala-coronillo woodland (free of human disturbance for >1@ years) than in a
woodland selectively logged forCeltis talauntil 1960. Insecteating bird density
and species richness was higher in the protected woodland than in the exploited
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woodland and fruit-eating birds showed higher total density in the protectd
woodland in spring and summer but species richness was similar between both
woodland types. There were no differences between sites for se@ating birds.

A replicated study in 1997 in 19 nature reserves across England (4) found that

they held consistertly higher densities of northern lapwing Vanellus vanellus

common redshankTringa totanusand common snipeGallinago gallinagdhan the

non-reserve Environmentally Sensitive Areas (an agenvironment scheme

designation) surrounding them (densities approxmately 730% higher for

lapwing, 520% higher for redshank and 1600% higher for snipe). In addition,

population trends were generally positive in reserves (except for snipe), but

negative outside them (lapwing: 0.27.4% annual increase inside reserves vs. Ty

13% decline outside; redshank: 3.98.6% increase vs. 1.818.6% decrease; snipe:

6.1716.8% decrease in reserves vs. 7Z29.7% decrease outside). The authors note

that snipe have declined by approximately 70% across all reserves, due mainly to

declines ata single reserve with a large population and on reserves with mineral

soils (i.e. those with little organic matter). However, declines outside reserves

were considerably higher than those on reserves (20% vs. 10% annually). This

study is discussed in dete 1 ET OO0AU EAOI AOO O1 Al 6AO OE
i AAOOOAOGS AT A O- AET OAET OOAAEOEIT Al xAOAO

A controlled, beforeand-after study from 1970z2000 across Europe (5) found
that targeted species in European Union (EU) countries, which were legally
obliged to increase coverage of special protected areas (SPAS), had significantly
more positive population trends after implementation of the directive and
compared to norEU countries (no implementation). Statistical models suggested
that for every additional 1% increase in SPA area, the chances of all species
experiencing positive population growth increased by 4%, with a 7% increase for
target species. The authors argue that the stronger response of the target species
provides direct evidence for the efiectiveness of the EU Bird (79/409/EEC, est.
1979) and Habitats (92/43/EEC, est. 1992) Directives. Although notarget
OPAAEAOS OOAT A0 AEA 1 1-BU clubtdeshare washsOmeA AT %5
evidence that these populations were more positive in EU catries with more
extensive SPA networks.

A 2007 site comparison study 0677 plots covering 38,705 ha across southern
England (6) found that for three wader species, population trends were most
favourable in nature reserves, compared with farmland under the
Environmentally Sensitive Areas scheme. Between 1982 and 2002, common
redshank Tringa totanus declined by 70% in the wider countryside but increased
by 160% in nature reserves outsideEnvironmentally Sensitive Areas Northern
lapwing Vanellus vanellusshowed a 48% decline in the wider countryside, and
increased only in nature reserves outsidéEnvironmentally Sensitive Areas(by
55%) and reserves with Environmentally Sensitive Areaenhancement (121%).
Common snipe Gallinago gallinagobreeding numbers deceased everywhere
(commonly with declines of 90% or more), although declines were smaller in
nature reserves outsideEnvironmentally Sensitive Areag Moob q AT A OAOAOOA
Environmentally Sensitive AreaA T EAT AAT AT O j§ Mct1 pP(Q8
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(2) Donazar, J. A. (1990) Population trends of the griffon vulture Gyps fulvusin northern Spain
between 1969 and 1989 in relation to conservation measuresBiological Conservatiqrb3, 83 91.

2) Davis, C. (1998) A review of the success of major crane consemation techniques. Bird
Conservation International8, 1% 30.

3) Cueto, V. R. & Casenave, J. L. D. (2000) Bird assemblages of protected and exploited coastal
woodlands in east-central Argentina. The Wilson Bulletin 112, 39%402.

(4) Ausden, M. & Hirons, G. J. M. (2002) Grassland nature reserves for breeding wading birds in
England and the implications for the ESA agri -environment scheme. Biological Conservatiqri 06,
279 291.

(5) Donald, P. F., Sanderson, F. J., Burfield, I. J., Bierman, S. MGregory, R. D. & Waliczky, Z. (2007)
International conservation policy delivers benefits for birds in Europe. Science317, 810-813.

(6) Wilson, A., Vickery, J. & Pendlebury, C. (2007) Agri-environment schemes as a tool for reversing
declining population s of grassland waders: mixed benefits from Environmentally Sensitive
Areas in England. Biological Conservatiqri36, 128135.

2.2. Ensure connectivity between habitat patches

1 A replicated, controlled study in Canada (2) found significantly higher abundances of
some birds, but not forest specialists, in forest patches connected to a continuous area
of forest, than in isolated patches.

1 Another study of the same system (1) found evidence that corridors were used by some
bird species more than clearcuts betwa®s patthough corridors near cut forest
were not used more than those near uncut stands.

Background

Habitat fragmentation, as well as destruction, may be an important driver of
population declines. Small areas hold fewer species than large ones and if
individuals are unable to cross areas of converted habitat then populations in
separate habitat patches will become isolated. This potentially makes them more
vulnerable to extinction, from natural variations in birth and death rates or sex
ratios; from inbreeding depression and from outside pressures, both natural (such
as storms or wildfires) and marrmade (such as hunting or continued habitat loss),
although the precise effects of habitat fragmentation, as opposed to loss, are
debated (e.g. Fahrig 1997).

Theoretically, the number of species surviving in a habitat fragment is determined

by its size and its effective distance to other habitat patches (MacArthur & Wilson

1967). Connecting remaining areas of habitat is therefore often seen as a way to

increase the viability of populations, but there is considerable debate as to the
AEEAAOCEOAT AOO T £ OOAE OxEIlI Al EAA Al OOEAT 0058

Studies describing the effects ofcreatinghabitat corridors, rather than retaining them are described in
s' EEBDUEUQUEUDOOWESEWEUT EUDOOz8w! 1 Pl UOw/ Bwd w- OUUOwWL 8 %6
connectivity? Conservation Biologyl2, 124% 1252.

Fahrig, L. (1997) Relative Effects of Habitat Loss and Fragmentation on Population Extinction. The
Journal of WildlifeManagement61, 603 610.

MacArthur, R.H. (1967) The Theory of Island BiogeograpRyinceton University Press, Princeton, N.J.
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A replicated, controlled study in boreal forestdn 1993z5 in Alberta, Canada (1),
found that significantly higher abundances othe ten most common understorey
birds were found in three riparian corridors between forest patches than in three
clearcuts between patches. Only two of the ten were found nesting or foraging in
clearcuts. In addition, significantly more juveniles used aadors following
logging, than before, but only in one site. No more birds used the buffer strips near
logged forest than similar strips near unlogged forest, when controlling for local
abundances. Corridors consisted ofZb-m of riparian vegetation and90z110 m of
forest. Visual surveys were used in clearcuts and mist nets in corridors.

A replicated, controlled study as part of the same study as (1) in mixed boreal
forests in northern Alberta, Canada (2), found significantly higher abundances of
resident songbirds and woodpeckers, but not of forest specialists, in forest plots
connected to a continuous block when compared to isolated fragments. Resident
species were found at similar abundances in connected fragments and
unfragmented forests, whilst habita generalists were found at similar abundances
across all forest types. None of the individual species analysed appeared to benefit
from connectivity. Forest fragments were 10 or 40 ha, either in continuous forest,
isolated by a 200 m strip of clearcut orall sides or isolated on three of four sides
for connected fragments. Three replicates of each treatment were established in
the winter of 199374 and monitored until 1998.

(2) Machtans, C. S., Villard, M.-A., & Hannon, S. J. (1996) Use of riparian bufferstrips as movement
corridors by forest birds. Conservation Biologyl0, 13661379.

2) Hannon, S. J. & Schmiegelow, F. K. A. (2002) Corridors may not improve the conservation value
of small reserves for most boreal birds. Ecological Applicationsl2, 145¥1468.

2.3. Provide or retain un -harvested buffer strips

1 Four replicated studies from Canada and the USA (1,3,5,7) found that wider buffer strips
retained a bird community more similar to that of uncut forest than narrower strips. Two

replicated and contradiedtlies from the USA (3,4) found that sevessgidoraigtt
species were absent from buffers up to 70 m wide.

1 Two replicated and controlled studies from the USA (3,7) found that richness was higher

in buffers <100 m wide, compared to wider stept érreplicated, controlled study

in the USA (6) found that thinned buffer strips had lower abundances of forest species
than unthinned strips, but higher abundances of early successional species. A replicated

study from the USA (4) found that speeiess was similar betweigs02a buffers
and original forest.

1 Areplicated study from the USA (4) found that bird abundances weirBGigher in 20
wide buffer strips than in original forest.

1 A replicated study in the USA (8) found no differeodastivitprof birds nests

between buffer strips wider than 350 m, compared to those thinner than 250 m. Whilst a
replicated, controlled study from the USA (2) found that predation of artificial nests was

significantly higher in buffer strips compacedtwittous forest, but that there was
no diffrerence between narrow and wide buffers.

Background

12



Provision or retention of forest strips in areas subject to timber extraction may be
undertaken with the purported objectives of helping to mitigate theeffects of loss

of forest cover for woodland flora and fauna, as well as reducing potential
problems such as soil erosion. Nature conservation aims include retaining
valuable old forest features such as older trees with cavities and dead wood
affording neg site and foraging opportunities for woodland birds. A similar
ET OAOOAT OEiIT EO O%l OOOA AiI1T1AAOEOEOU
O(AAEOAO DOl OAAOCEI T 638

A replicated study in balsam firAbies balsameatands in Quebec, Canada, (1), in
1989792 found that 60 mwide riparian forest buffer strips retained forest-
dwelling breeding bird abundances and a species composition more similar to
uncut areas than that of narrower strips For one year before and three years
following clearcutting, birds were surveyed in five buffer strips: 20 m, 40 m, 60
m-, and more than 300 rwide (i.e. undisturbed control) strips, and a 20 rrwide
thinned (33% of trees removed) strip. After initial inaeases in bird densities (3@
70%) in all strips in the year after cutting, the 20 m and 40 mwide strips
exhibited greatest decreases. Three years after cutting, forest species were less
abundant (four songbirds becoming virtually absent) than habitat geeralists in
the 20 m strips (the thinned 20 m strip had densities around 20% less than the
unthinned 20 m-wide strip).

A replicated, controlled study from JuneJuly in 1994 in five mainstem buffer strips
(60280 m wide), five tributary buffer strips (20240 m wide) and five continuously
forested control sites within commercial forests in Maine, USA (2) found that avian
nest predation rates were significantly higher in the buffer strips than in control
sites (31% predation in tributary buffer strips, 23% in manstem buffers vs. 15%
in control sites). Red squirrelsTamiasciurus hudsonicuand blue jaysCyanocitta
cristata were responsible for > 50% of depredations. The authors suggest leaving
wide (> 150 m) buffer strips along riparian zones to reduce edgeelated nest
predation. Artificial nests were placed at five points (100 m apart) along transects
that ran parallel to the stream.

A replicated, controlled study from MayJune in 1994 in 12 riparian bufferstrip
(18270 m wide) sites and four unlogged riparian ges of old-growth forest in
Oregon, USA (3) found that 27 species were recorded at unlogged and 42 species
at buffer-strip sites: eight species were more abundant in unlogged and 12 species
more abundant in bufferstrip sites. Four species that were moreabundant in
unlogged stands increased with increasing width of riparian buffers. However,
four other species were rarely observed in even the widest buffers sampled (40
70 m). Overall, bird species richness and abundance were not related to buffer
strip wi dth, but the author recommends buffer widths >40 m and maintaining a
high density of trees within the buffer.

A replicated, controlled paired sites study from Junduly in 19945 in 16 pairs of
forested buffer strips (20z50 m) and undisturbed riparian coastal forest in
Newfoundland, Canada (4), found that bird abundance was higher in the buffer
strips (average of 10.5 individuals/transect for buffer strips vs. 7.9 for control
sites), total species richness was similar (7.2 species/transect in buffers vs.&in
controls) but that three of six specialist forest species were absent. Abundance of
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forest generalist, interior forest, and riparian species were similar between
buffers and controls and did not increase in wider buffers. Buffer strips were
adjacentto 3z5 year-old clear-cuts (> 10 ha) and were typically > 300 m long.

A replicated controlled beforeand-after study in a managed Dougla$r
Pseudotsuga menziesiorest in Washington, USA, (5)found that 31 m wide
riparian buffer strips contained bird communities that were more similar to
control (unharvested) forests than 14 m strips. Forest species (blaethroated
grey warbler Dendroica nigrescensgoldencrowned kinglet Regulus satrapaand
brown creeper Certhia americand decreased in buffer treatmens (especially the
narrow buffer) relative to controls. Species of shrubby habitats (darleyed junco
Junco hyemaliscedar waxwingBombyecilla cedrorumand song sparrowMelospiza
melodia) increased in one or both buffer treatments. Birds were surveyed in 18
sites (six of each treatment) in both preharvest (spring 1993) and postharvest
(1995 and 1996) years.

A replicated controlled trial along a stream in Minnesota, USA (6), found that bird
species responded differently to timber harvest in riparian buffers and that any
amount of harvest affected breeding bird communities. Along the stream, 30 m
wide forest buffers were established within plots with four treatments (3
plots/treatment): 1) no harvest in buffer; 2) reduction of tree basal area to 710
m2/ha; 3) reduction to 2 m%ha (i.e. clearcut); and 4) no harvest in buffer or
adjacent upland forest. Bird surveys were conducted 1 year prior to and for 4
years after, harvest. In the first year after harvest, bird community composition
changed in all buffer teatments relative to control plots, and diverged over time.
More individuals and species (primarily associated with edge or eary
successional habitats) colonized harvested buffers; abundances and species
richness of interior forest species declined.

A replicated, randomised, controlled study from MayJune in 2001 and Mayduly

in 2002 in 24 buffer-strip blocks and 18 continuous, oldgrowth forest blocks in

coastal, temperate forests in Alaska, USA (7) found that species richness was

similarly distributed across treatments and controls (both averaged 15 species /

100 detections). Species richness and diversity were greatest in the narrowest
AOEEAOCO I pnm iq AOO OPAAEAO Al i PI OEOEII
most similar to that in control blocks.Only 3 of 10 common species differed in

abundance across buffer treatments and controls (2 were positively and 1 was

negatively related to buffer width). The authors conclude that forested beach
AOEEAOO I cum | xEAA A Adssocdddobds SidilarAcAT OEOE A C
that of natural stands but rare or uncommon species will benefit most from buffers

| tmnmn | ET xEAOQOES

A replicated study in 200%4 in old-growth forest on Prince of Wales Island,
Alaska, USA (8), there were no significant differences iaverage clutch size or
number of young fledged across six species between nests in narrow (<250 m)
buffers at four sites, compared to wide (>350 m) buffers at three sites. The buffers
surrounded areas of §18 ha of forest and 76 nests of six species (R&c-slope
flycatcher Empidonax difficilis chestnutbacked chickadee Poecile rufescens
winter wren Troglodytes troglodytee 3 x AET Ol IiCéatiarus Qust@adu® E
hermit thrush C. guttatusand varied thrush Ixoreus naeviuswere monitored. Of
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the 25 (18%) of nests that did not fledge young, 23 failed due to predation. Daily
survival rates were slightly higher (0.2 to 2.5%) in wide buffers.

1) Darveau, M., Beauchesne, P., Bélanger, L., Huot, J. & Larue, P. (1995) Riparian forest strips as
habitat for breeding birds in boreal forest. Journal of Wildlife Managemen$9, 67 78.

2) Vander Haegen, W. M. & Degraaf, R. M. (1996) Predation on artificial nests in forested riparian
buffer strips. The Journal of Wildlife Manageme®0, 542 550.

3) Hagar, J. C. 1999) Influence of riparian buffer width on bird assemblages in western Oregon.
Journal of Wildlife Managemen63, 484 496.

(4) Whitaker, D. M. & Montevecchi, W. A. (1999) Breeding bird assemblages inhabiting riparian
buffer strips in Newfoundland, Canad a. Journal of Wildlife Managemen®3, 167 179.

(5) Pearson, S. F. & Manuwal, D. A. (2001) Breeding bird response to riparian buffer width in
managed Pacific northwest Douglas-fir forests. Ecological Applicationsl1, 848 853.

(6) Hanowski, J., Danz, N., Lind, J. & Niemi, G. (2005) Breeding bird response to varying amounts
of basal area retention in riparian buffers. The Journal of Wildlife Managemei9, 689 698.

@) Kissling, M. L. & Garton, E. O. (2008) Forested buffer strips and breeding bird communities in
southeast Alaska. Journal of Wildlife Management2, 674 681.

(8) Sperry, D. M, Kissling, M. & George, T. L. (2008) Avian nest survival in coastal forested buffer
strips on Prince of Wales Island, Alaska. The Condar110, 74©746.
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3. Education an awareness raising

Key messages

Raise awareness amongst the general public through campaigns and
public information

A literature review from North America found that education was not sufficient to
change behaviour, but that it was necessary for the sucess of economic incentives and
law enforcement.

Provide bird feeding materials to families with young children

A single replicated, paired study from the USA found that most children involved in
a programme providing families with bird food increased their knowledge of birds,
but did not significantly change in their environmental attitudes.

Enhance bird taxonomy skills through higher education and training

We captured no published evidence for the effects of enhancing bird taxonomy skills
on bird populations.

Provide training to conservationists and land managers on bird ecology
and conservation

We captured no published evidence on the effects of general awareness campaigns
and public information on the state of bird populations.

3.1. Raise awareness am ongst the general public through
campaigns and public information

1 A review of programmes in the USA and Canada (1) argues that education was not
sufficient to change behaviour, although it was necessary as a catalytic factor for
economic incentives ancelgarcement.

Background

This intervention involves general information and awareness campaigns in
response to a range of threats. Studies describing educational campaigns in
response to specific threats are described in the chapter on that threat category

i Asc8 O4EOAAOG " E-iUsd eglicdidn progan@®éstaddildeal 5 O A
AT CACAI AT O 01 EAI P OAAOAA PAOOAAOGOEIT 10 A
A review of 16 case studies (six of which were directly related to birds) using
before-and-after analyses in tle USA and Canada (1) found that education and
awareness initiatives were necessary but insufficient in effective conservation
projects. Of the six case studies concerning birds, education and awareness
decreased the hunting of American black ducRnas rubipes(USA and Canada)

and threatened geese through more stringent regulations; did not decrease lead
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poisoning of common loonsGavia immerin New England, three years after
pamphlet distribution; decreased oil contamination in Colorado and Wyoming pits
(USA) by 67%; increased hatching rates of snowy plover€haradrius nivosusn
California (USA) by 18% in 5 years; and doubled seabird populations in a region
in Quebec (Canada). Overall, education and awareness was almost never a
sufficient factor in changingbehaviour, although it was necessary as a catalytic
factor for economic incentives and law enforcement.

(2) Byers, B. A. (2003)Education, Communication and Outreach (ECO) success stories: Solving
conservation problems by changing behavio8. Fish ard Wildlife Service National Conservation
Training Center Division of Education Outreach report.

3.2. Provide bird feeding materials to families with
young children

1 A single replicated befordafter study from the USA (1) found that most children
involved ia programme providing families with bird food increased their knowledge of
birds, but there was no significant change in environmental attitudes.

Background

Feeding birds in gardens is a popular past time in many parts of the world, and

there is the possbility that encouraging young children to feed birds may increase

their knowledge of local species and their desire to conserve them. Studies
describing the effects of feeding on bird populations and reproduction are
AAOGAOEAAA EI O' AT A ddedliningd popuiationsO A Provide | Ol Al
OO0bbI Al AT OAOU &I 1 Ad8

A replicated beforeand-after study in 65 families containing at least 1 child
provisioned with bird feeding and educational materials for use in urban gardens
in the USA (1) found that youngerchildren showed significant gains in bird
knowledge but there was no systematic change in environmental attitudes. Forty
nine (75%) children improved in bird knowledge, six (9%) showed no change and
ten (15%) declined. Postprogram scores were significanty higher than pre-
program scores for both younger boys and girls @ years old) but not older
children (10z12 years old). Positive change was correlated with higher education
levels of parents. Environmental attitudes, however, did not change and declined
for one subgroup of children (younger boys). Over 80% of parents felt the program
increased family interaction and 80% reported they will still watching and feeding
birds a year later. Of the children, 44% were boys and 56% girls.

Q) Beck, A. M., Melson, G. F., da Costa, P. L. & Liu, T. (2001) The educational benefits of a teweek
home-based wild bird feeding program for children. Anthrozoos 14, 19 28.
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3.3. Enhance bird taxonomy skills through higher
education and training

1 We captured no published ewddenthe effects of enhancing bird taxonomy skills on
bird populations.

3.4. Provide training to conservationists and land
managers on bird ecology and conservation

1 We captured no published evidence on the effects of general awareness campaigns and
public iformation on the state of bird populations.
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4. Threat: Residential and commercial development

Probably the biggest threats from development are from the destruction of

S s oA LA s oA N

EAAEOAOR Dili1O606ETIT AT A OOOAT OPi OOAGETT Al
response O  OEAOA OEOAAOO AOA AAOAOEAAA ET O(A
O4EOAAOG 0ili1OOEiIT8 AT A O4EOAAOd 40AT OPI 00.

The two interventions described in this section are designed to reduce collisions

between birds and windows, whichkill many birds each year. Approximately25%

of bird species in the USA having been recorded colliding with windows, with no
environmental conditions apparently reducing this risk (Klem 1989). Studies that

examine placing bird feeders in such a way as tminimise collision risk are
AROAOEAAA ET O&001 OEAA OOPDPI Al AT OGAOU &I 1 A8

Klem, D. (1989) Bird-window collisions. The Wilson Bulletin 101, 606 620.

Key messages

Angle windows to reduce bird collisions

A randomised, replicated and controlled experiment ia thSA found that fewer birds
collided with windows angled away from the vertical.

Mark or tint windows to reduce bird collisions

Two randomised, replicated and controlled studies found that marking windows did
not appear to reduce bird collisions. Howevetien windows were largely covered
with white cloth, or tinted, fewer birds flew towards or collided with them. A third
randomised, replicated and controlled study found that fewer birds collided with
tinted windows than with urinted ones, although the @hors noted that the poor
reflective quality of the glass could have influenced the results

4.1. Angle windows to reduce collisions

1 A single randomised, replicated and controlled experiment in the USA (1) found fewer
birds collided with windows angled anwvdlidrvertical.

A randomised, replicated and controlled experiment in 1991 in Pennsylvania, USA
(1), found that a fewer birds collided with windows angled at 20 or 40° from the
vertical (28% and 15% of 53 recorded collisions respectively) than with veital
windows (57% of collisions). Six plate glass, wooden framed windows (1.4 x 1.2
m, 1.2 m off the ground, 1843 m apart) were used, between January and May, on
the edge of deciduous woodland and farmland.

(2) Klem Jr, D., Keck, D. C., Marty, K. L., Bal, A. J. ., Niciu, E. E. & Platt, C. T. (2004) Effects of

window angling, feeder placement, and scavengers on avian mortality at plate glass. The Wilson
Bulletin, 116, 6973.
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4.2. Mark or tint windows to reduce collision mortality

Two randomised, replicatedccantrolled studies (exresity (1)) found that marking
windows did not appear to reduce bird collisions. However, when windows were largely
covered with white cloth, fewer birds flew towards them.

1 A randomised, replicated and controlled study (Batféenwer birds collided with
tinted windows than withiniead ones, although the authors noted that the poor
reflective quality of the glass could have influenced the results.

A randomised, replicated and controlled study over 52 days in lllinois, USA),
found that marking windows in various ways did not reduce the number of birds
colliding with the windows, compared to an unmarked control window. Similarly,

a randomised, repeated and controlled choice experiment in a flight cage found
that dark-eyedjuncos Junco hyemaligid not consistently avoid windows marked
with wind chimes, silhouettes of falcons, plants, stickers of eyes or model owls.
However, birds tended to avoid windows that were completely covered by white
cloth, or covered by closely speed cloth strips and meshes. Widely spaced cloth
strips and flashing lights partially increased avoidance.

A randomised, replicated and controlled experiment between January and May

1991 in Pennsylvania, USA (2), found that a smaller proportion of coll@s were

with tinted windows (32% of 53 recorded collisions) than with clear windows

(68% of collisions). The same study found that, when platform feeders were

pi AAAA AO OAOUET ¢ AEOOAT AAO ET &EOITO T £ OE
food - Place fed AOO A1 T OA O1T xET AT xO O OAAOGAA AT 1]
collisions (8%) occurred with tinted windows, the rest with clear glass windows.

However, the authors note that the tinted glass was of a poor reflective quality and

they believe this mayhave resulted in fewer fatalities than a highly reflective

tinted glass. Experiments used six plate glass, wooden framed windows (1.4 x 1.2

m, 1.2 m off the ground, 1343 m apart) on the edge of deciduous woodland and

farmland.

1) Klem Jr, D. (1990) Colisions between birds and windows: mortality and prevention. Journal of
Field Ornithology 12G 128.

2) Klem Jr, D., Keck, D. C., Marty, K. L., Ball, A. J., Niciu, E. E. & Platt, C. T. (2004) Effects of
window angling, feeder placement, and scavengers on avian mortality at plate glass. The Wilson
Bulletin, 116, 6973.
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5. Threat: Agriculture

In Europe, much of the conservation effort is directed at reducing the impacts of

agricultural intensification on biodiversity on farmland and in the wider

countryside, and the majority of the interventions we have captured reflect this.

However, thereisOT | A AAAAOA A O O&HOEXAH AAQ BUA OEAGDK EEIT ACI 6E AEA
overall strategy to conserve biodiversity across the world. Wildlifefriendly

agriculture maybe lower yielding than intensive agriculture, in which case a larger

area of land will be required to produce the same amount of food. If this leads to

increased habitat conversion, then intensifying production on current agricultural
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Whilst there has been considerable debate ovehé validity of the land-sparing

approach, and Ewerset al. 2009 found some weak evidence that increased crop

yields are associated with land sparing, we have captured no studies examining

whether land-sparing benefits bird populations. To be successful, nd-sparing

may well require effective habitat protection (Ewerset al.2009), studies on which

are discussed in a separate chapter.

Ewers, R.M., Scharlemann, J.P.W., Balmford, A., Green, R.E. (2009) Do increases in agricultural yield
spare land for nature? Global Change Biolog{5, 17161726

Key messages 0 All farming systems

Support or maintain low-intensity agricultural systems

We captured no intervention -based evidence for the effects of supporting low-
intensity agricultural systems on bird populations.

Food labelling schemes relating to biodiversity-friendly farming

We captured no evidence for the effects of food labelling schemes on bird populations.

Increase the proportion of natural/semi-natural habitat in the farmed
landscape

Two studies from Switzerland and Australia, of the five we captured, found that areas
with plantings of native species, or areas under a scheme designed to increase semi
natural habitats (the Swiss Ecological Compensation Areas scheme), held more bird
species than oher areas. One study from Switzerland found that populations of three
bird species increased in areas under the Ecological Compensation Areas scheme. A
third Swiss study found that some habitats near Ecological Compensation Areas held
more birds than habitats further away, but the overall amount of Ecological
Compensation Area had no effect on bird populations. A study from the UK found no
effect of habitat-creation on grey partridge populations.
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Pay farmers to cover the costs of conservation measures

Three out of 31 studies found national population increases in three species after
payment schemes targeted at their conservation. One found that many other species
continued declining. Twenty -two studies found that at least some species were found
at higher densities on sites with agri-environment schemes; some differences were
present only in summer or only in winter. Fifteen studies found some species at similar
densities on agri-environment schemes and non-agri-environment scheme sites or
appeared to respond negatively to agri -environment schemes. One study found that
grey partridge survival was higher in some years on agri -environment scheme sites.
Two studies found higher productivity on agri -environment scheme sites for some
species, one found no effect ¢ agri-environment schemes. A review found that some
agri-environment schemes options were not being used enough to benefit many
species of bird. A study from the UK found that there was no difference in the densities
of seed-eating birds in winter between two agri -environment scheme designations.

Cross compliance standards for all subsidy payments

Apart from the Swiss Ecological Compensation Areas scheme (considered in another
section), we found no studies investigating the effects of cross compliance stardards
on birds.

Reduce field size (or maintain small fields)

We found no intervention -based evidence on the effects of reducing field sizes on
birds.

Provide (or retain) set-aside areas in farmland

Four out of 23 studies from Europe and North America found more species on set
aside than on crops. One study found fewer. Twenty -one studies found that some
species were at higher densities on setaside than other habitats, or that they used set
aside more often. Four found that some species were found at lower densities on set
aside than other habitats. Three studies found that waders and Eurasian skylarks had
higher productivities on set -aside than other crops. One study found that skylarks on
set-aside had lower similar or lower productivities than on crops. O ne study from the
UK found that rotational set -aside was used more tha nonrotational set-aside, another
found no difference. A review from North America and Europe found that naturally
regenerated setaside held more birds and more species than sown setaside.

Manage hedges to benefit wildlife

One of seven studies found no differences in the number of species in a UK site with
wildlife -friendly hedge management and sites without. Seven studies found that some
species increased in managed hedges or were mee likely to be found in them than
other habitats. One investigated several interventions at the same time. Four studies
found that some species responded negatively or not at all to hedge management or
that effects varied across regions of the UK.
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Plant new hedges

A study from the USA found that populations of northern bobwhites increased
following several interventions including the planting of new hedges.

Manage stone-faced hedge banks to benefit birds

We captured no evidence for the effects of managingstone-faced hedge banks on birds.

Manage ditches to benefit wildlife

One study of four from the UK found that bunded ditches were visitied more often by
birds than non-bunded ditches. Three studies found that some birds responded
positively to ditches managed for wildlife, but that other species did not respond to
management, or responded negatively.

Protect in-field trees

We found no evidence for the effects of protecting in-field trees on birds.

Plant in-field trees

We found no evidence for the effects of planting in -field trees on birds.

Tree pollarding and tree surgery

We found no evidence for the effects of tree pollarding and tree surgery on bird
populations.

Plant wild bird seed or cover mixture

Seven of 41 studies found that fields or farms with wi Id bird cover had higher diversity
than other sites, or that wild bird cover held more species than other habitats. Thirty -
two studies found that populations, or abundances of some or all species were higher
on wild bird cover than other habitats, or that wild bird cover was used more than
other habitats. Four of these studies investigated several interventions at once.
Thirteen studies found that bird populations or densities were similar on wild bird
cover and other habitats that some species were not aseciated with wild bird cover,
or that birds rarely used wild bird cover. Three studies found higher productivities of
birds on wild bird cover than other habitats. Two found no differences for some or all
species studied. Two studies found that survival of grey partridge or artificial nests
increased on wild bird cover; one found lower partridge survival in farms with wild
bird cover than other farms. Five studies from the UK found that some wild bird cover
crops were used more than others. A study and a review found that the arrangement
of wild bird cover in the landscape affected its use by birds.

Plant nectar flower mixture/wildflower strips

Three of seven studies found that birds used wildflower strips more than other
habitats; two found strips were not used more than other habitats. A study from
Switzerland found that Eurasian skylarks were more likely to nest in patches sown
with annual weeds than in crops and were less likely to abandon nests. A study from
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the UK found that management of field margins affected their use more than the seed
mix used.

Create uncultivated margins around intensive arable or pasture fields

One of eight studies found that three sparrow species found on uncultivated margins
on a site in the USA were not found on mown field edg es. A replicated study from
Canada found fewer species in uncultivated margins than in hedges or trees. Three
studies found that some bird species were associated with uncultivated margins, or
that birds were more abundant on margins than other habitats. O ne study found that
these effects were very weak and four studies of three experiments found that
uncultivated margins contained similar numbers of birds as other habitats in winter,
or that several species studied did not show associations with margins. A study from
the UK found that yellowhammers used uncultivated margins more than crops in
early summer. Use fell in uncut (but not cut) margins later in the year. A study from
the UK found that grey partridge released on uncultivated margins had high surviv al.

Plant grass buffer strips/margins around arable or pasture fields

One of 15 studies found more bird species in fields in the USA that were bordered by
grass margins than in unbordered fields. Two studies from the UK found no effect of
margins on species richness. One study found that more birds used grass strips in
fields than used crops. Even more used grass margins. Nine studies from the USA and
UK found that sites with grass margins had more positive population trends or higher
populations for some birds, or that some species showed strong habitat associations
with grass margins. Three studies found no such effect for some or all species. Two
studies found that species used margins more than other habitats and one found that
birds used cut margins mor e than uncut during winter, but less than other habitats
during summer. A study from the UK found that grey partridge broods were smaller
on grass margins than other habitat types.

Use mowing techniques to reduce chick mortality

One of three studies from the UK found a large increase in the national population of
corncrakes after a scheme to delay mowing and promote corncrake-friendly mowing

techniques. Two studies found lower levels of corncrake and Eurasian skylark
mortality when wildlife -friendly mowing techniques were used.

Provide refuges in fields during harvest or mowing

One study found that fewer gamebirds came into contact with mowing machinery
when refuges were left in fields. A study from the UK found that Eurasian skylarks
did not nest at higher densities in uncut refuges than in the rest of the field.

Mark bird nests during harvest or mowing

A study from the Netherlands found that fewer northern lapwing nests were
destroyed when they were marked with bamboo poles than when they were
unmarked.
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Relocate nests at harvest time to reduce nestling mortality
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fledging rates when they were temporarily moved during harvest than control nests
that were not moved.

Make direct payments per clutch for farmland birds

One of two studies from the Netherlands found slightly higher breeding densities of
waders on farms with per clutch payment schemes but this and another study found
no higher numbers overall. One study found higher hatching success on farms with
payment schemes.

Control scrub on farmland

A study from the UK found farms with a combined intervention that included scrub
control had lower numbers of young grey partridge per adult.

Take field corners out of management

A study from the UK found that overwinter survival of grey partridge was positively
correlated with taking field corners out of management, but this relationship was only
significant in one of three winters. There was no relationship with measures of
product ivity (brood size, young: adult).

Reduce conflict by deterring birds from taking crops

Three studies have found evidence that deterrants are or could be effective. One found
less crop damage in almond orchards in the USA when crow distress calls were
broadcast, compared to when they were not. A study from Pakistan found that pest
species were less abundant when reflector ribbons were hung over crops. An ex situ
study from the USA found that dickcissels consumed less rice if it was treated with
repellent, compared to untreated rice.

Key messages 0 Arable farming

Increase crop diversity

A study from the UK found that more barnacle geese used a site after the amount of
land under cereals was decreased and several other interventions were used.

Implement mosaic management

One of two studies from the Netherlands found that northern lapwing population
trends, but not those of three other waders, became more positive following the
introduction of mosaic management. The other found that black -tailed godwit
product ivity was higher under mosaic management than other management types.
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Leave overwinter stubbles

Three of fourteen studies report positive population -level changes in two species after
winter stubble provision. All investigated several interventions at once . Eight studies
found that some farmland birds were found on stubbles or were positively associated
with them, three investigated several interventions and one found no more positive
associations than expected by chance. A study from the UK found that most species
did not preferentially use stubble, compared to cover crops and another found that a
greater area of stubble in a site meant lower grey partridge brood size. Five studies
from the UK found that management of stubbles influenced their use by birds. One
study found that only one species was more common on stubbles under agri-
environment schemes.

Plant nettle strips

We found no evidence for the effects of planting nettle strips on bird populations.

Leave unharvested cereal headlands within arable fields

We found no evidence for the effects of leaving unharvested cereal headlands within
arable fields on bird populations.

Plant crops in spring rather than autumn

One study from Sweden, of three examining the effects of spring-sown crops, found
that more birds were found on areas with spring, rather than autumn -sown crops. A
study from the UK found that several species used the study site for the first time after
spring-sowing was started. All three studies found that some populations increased
after the start of spring sowing. A study from the UK found that some species declined

as well. A study from Sweden found that hatching success of songbirds and northern
lapwing was lower on spring -sown, compared with autumn -sown crops.

Undersow spring cereals, with clover for example

Four of five studies from the UK found that bird densities were higher on undersown
fields or margins than other fields, or that use of fields increased if they were
undersown. Two studies of the same experiment found that not all specie s nested at
higher densities in undersown habitats. A study from the UK found that grey
partridge populations were lower on sites with large amounts of undersown cereal.

Plant more than one crop per field (intercropping)

A study from the USA found that 35 species of bird used fields with intercropping,
with four nesting, but that productivity from the fields was very low.

Revert arable land to permanent grassland

All five studies looking at the effects of reverting arable land to grassland found no
clear benefit to birds. The studies monitored birds in winter or grey partridges in the
UK and wading birds in Denmark. They included three replicated controlled trials.
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Reduce tillage

Six of ten studies found that some or all bird groups had higher species richness or
diversity on reduced -tillage fields, compared to conventional fields in some areas. Two

studies found that some groups had lower diversity on reduced -tillage sites, or that
there was no difference between treatments. Nine studies found that some species
were found at higher densities on reduced tillage fields, six found that some species
were at similar or lower densities. Three studies found evidence for higher

productivities on reduced -tillage fields. One found that not all measures of

product ivity were higher.

Add 1% barley into wheat crop for corn buntings

We have found no studies investigating the impact of adding barley to wheat on bird
populations.

Leave uncropped cultivated margins or plots (includes lapwing and
stone culew plots)

Three of nine studies report that the UK population of Eurasian thick -knees increased
following a scheme to promote lapwing plots (and other interventions). A study from
the UK found that plots did not appear to influence grey partridge populations. Four
studies from the UK found that at least one species was associated with lapwing plots,
or used them for foraging or nesting. One study found that 11 species were not
associated with plots, another that fewer used plots than used crops in two regions of
the UK. Two studies found that nesting success was higher on lapwing plots and
fallow than in crops. A third found fewer grey partridge chicks per adult on sites with
lots of lapwing plots.

Create skylark plots

One study of seven found that the Eurasian skylark pop ulation on a farm increased
after skylark plots were provided. Another found higher skylark densities on fields
with plots in. Two studies from the UK found that skylark productivity was higher for
birds with skylark plots in their territories, a study fro m Switzerland found no
differences. Two studies from Denmark and Switzerland found that skylarks used
plots more than expected, but a study from the UK found that seed -eating songbirds
did not.

Create corn bunting plots

We have found no studies investigating the impact of corn bunting plots on bird
populations.

Plant cereals in wide-spaced rows

One of three studies from the UK found that fields with wide -spaced rows held more
Eurasian skylark nests than control fields. One study found that fields with wide -
spaced rows held fewer nests. Both found that fields with wide -spaced rows held
fewer nests than fields with skylark plots. A study from the UK found that skylark
chicks in fields with wide -spaced rows had similar diets to those in control fields.
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Create beetle banks

Two of six studies from the UK found that some bird populations were higher on sites
with beetle banks. Both investigated several interventions at once. Two studies found
no relationships between bird species abundances or populations and beetle banks.
Two studies (including a review) from the UK found that three bird species used beetle
banks more than expected, one used them less than expected.

Key messages 0 Livestock farming

Maintain species-rich, semi-natural grassland

One of two studies found that the populations of five species increased in an area of
the UK after the start of management designed to maintain unimproved grasslands. A
study from Switzerland found that wetland birds nested at greater densities on
managed hay meadows than expected, but birds of open farmland used hay meadows
less.

Reduce management intensity of permanent grasslands

Seven of eight European studies found that some or all birds studied were more
abundant on grasslands with reduced management intensity, or used them more than
other habitats for foraging. Five studies of four experiments found that some or all

species were found at lower or similar abundances on reduced-management
grasslands, compared to intensively-managed grasslands.

Reduce grazing intensity

Nine of eleven studies from the UK and USA found that the populations of some
species were higher on fields with reduced grazing intensity, compared to
conventionally -grazed fields, or found that birds used these fields more. Three studies
investigated several interventions at once. Five studies from Europe found that some
or all species were no more numerous, or were less abundant on fields with reduced
grazing. A study from the UK found that black grouse populations increased at

reduced grazing sites (whilst they declined elsewhere). However, large areas with
reduced grazing had low female densities. A study from the USA found that the

number of species on plots with reduced grazing increased over time. A study from

four European countries found no differences in the number of species on sites with
low - or high -intensity grazing.

Provide short grass for waders

A study from the UK found that common starlings and northern lapwing spent more
time foraging on areas with short swards, compared to longer swards.

Raise mowing height on grasslands

One of two studies from the UK found that no more foraging birds were attracted to
plots with raised mowing heights, compared to plots with shorter grass. A review from
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the UK found that Eurasian skylarks had higher productivi ty on sites with raised
mowing heights, but this increase was not enough to maintain local populations.

Delay mowing date or first grazing date on grasslands

Two of five studies (both reviews) found that the UK corncrake populations increased
following two schemes to encourage farmers to delay mowing. A study from the
Netherlands found no evidence that waders and other birds were more abundant in
fields with delayed mowing. Another study from the Netherlands found that fields
with delayed mowing held more b irds than other fields, but differences were present
before the scheme began and population trends did not differ between treatments. A
study from the USA found that fewer nests were destroyed by machinery in late -cut
fields, compared with early -cut fields.

Leave uncut rye grass in silage fields

All four studies from the UK (including two reviews) found that seed -eating birds
were benefited by leaving uncut (or once-cut) rye grass in fields, or that seed-eating
species were more abundant on uncut plots. Three studies found that seed-eating birds
were more abundant on uncut and ungrazed plots than on uncut and grazed plots. A

study from the UK found that the responses of non -seed-eating birds were less certain
than seed-eating species, with some species awviding uncut rye grass.

Plant cereals for whole crop silage

Three studies of one experiment found that seed-eating birds used cereatbased
wholecrop silage crops more than other crops in summer and winter. Insect-eating
species used other crops and grasslad more often.

Maintain lowland heathland

We found no intervention -based evidence on the effects of maintaining lowland heath
on bird populations.

Maintain rush pastures

We found no intervention -based evidence on the effects of maintaining rush pastures
on bird populations.

Maintain traditional water meadows

One of four studies (from the UK) found that the populations of two waders increased
on reserves managed as water meadows. Two studies from the Netherlands found that
there were more waders or birds overall on specially managed meadows or 12.5 ha
plots, but one found that these differences were present before management began
the other found no differences between individual fields under different management.
Two studies from the UK and Netherlands foun d that wader populations were no
different between specially and conventionally managed meadows, or that wader
populations decreased on specially-managed meadows. A study from the UK found
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that northern lapwing productivity was not high enough to maintain  populations on
three of four sites managed for waders.

Maintain upland heath/moor

A study from the UK found that bird populations in one region were increasing with
agri-environment guidelines on moor management. There were some problems with
overgrazing, burning and scrub encroachment.

Plant Brassica fodder crops

We found no evidence on the effects of planting Brassicas on bird populations.

Use mixed stocking

We found no evidence on the effects of mixed stocking on bird populations.

Use traditional breeds of livestock

A study from four countries in Europe found no differences in bird abundances in
areas grazed with traditional or commercial breeds.

Maintain wood pasture and parkland

We found no intervention -based evidence on the effects of maintaining wood pasture
and parkland on bird populations.

Exclude livestock from semi-natural habitat (including woodland)

Two studies from the USA, out of 11 overall, found higher species richness on sites
with grazers excluded. A study from Argentina found lower specie s richness and one
from the USA found no difference. Seven studies from the USA found that overall bird
abundance, or the abundances of some species were higher in sites with grazers
excluded. Seven studies from the USA and Argentina found that overall abu ndance or
the abundance of some species were lower on sites without grazers, or did not differ.
Three studies found that productivities were higher on sites with grazers excluded. In
one, the difference was only found consistently in comparison with improv ed
pastures, not unimproved.

Protect nests from livestock to reduce trampling

One of two studies found that a population of Chatham Island oystercatchers
increased following several interventions including the erection of fencing around
individual nests. A study from Sweden found that no southern dunlin nests were
trampled when protected by cages; some unprotected nests were destroyed.

Mark fencing to avoid bird mortality

A study from the UK found that fewer birds collided with marked sections of deer
fences, compared to unmarked sections.
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Create open patches or strips in permanent grassland

A study from the UK found that Eurasian skylarks used fields with open strips in, but
that variations in skylark numbers were too great to draw conclusions from this
finding.

Key messages 0 Perennial, non -timber, crops

Maintain traditional orchards

Two site comparison studies from the UK and Switzerland found that traditional
orchards offer little benefit to birds. In Switzerland only one breeding bird species was
associated with traditional orchards. In the UK, the population density of cirl bunting
was negatively related to the presence of orchards.

Manage perennial bioenergy crops to benefit wildlife

We captured no evidence for the effects of managing bioenergy aops for wildlife on
bird populations.

Key messages 0 Aquaculture

Scare bhirds from fish farms

One study from Israel found a population increase in fish -eating birds after efforts to
scare them from fish farms, possibly due to lower persecution. One of two studies
found evidence for reduced loss of fish when birds were scared from farms. Two
studies from Australia and Belgium found that disturbing birds using foot patrols was
not effective. Ten of 11 studies from across the world found some effects for acastic
deterrents, five of seven found that visual deterrents were effective. In both cases some
studies found that results were temporary, birds became habituated or that some
deterrents were effective, whilst others were not. One study found that trained raptors
were effective, one found little evidence for the effectiveness of helicopters or light
aircraft.

Disturb birds at roosts

One study from the USA found reduced fish predation after fish -eating birds were
disturbed at roosts. Five studies from the U SA and Israel found that birds foraged less
near disturbed roosts, or left the area after being disturbed. One found the effects were
only temporary.

Use electric fencing to exclude fish-eating birds

Two before-and-after trials from the USA found lower us e of fish ponds by herons
after electric fencing was installed.
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Use netting to exclude fish-eating birds

Two studies from Germany and the USA, and a review, found that netting over ponds
reduced the loss of fish to predatory birds. Two studies from the USA and the
Netherlands found that birds still landed on ponds with netting, but that they altered
their behaviour, compared to open ponds. Two studies from Germany and Israel
found that some birds became entangled in netting over ponds.

Disturb birds using foot patrols

Two replicated studies from Belgium and Australia found that using foot patrols to
disturb birds from fish farms did not reduce the number of birds present or fish
consumption.

Use O6mussel socksd to prevent birds

A study from Canada found that mussel socks with protective sleeves lost fewer
medium -sized mussels (but not small or large mussels), compared to unprotected
mussel socks.

Translocate birds away from fish farms

A study from the USA found that translocating bird s appeared to reduce bird numbers
at a fish farm. A study from Belgium found that it did not.

Increase water turbidity to reduce fish predation by birds

An ex situstudy from France found that egret foraging efficiency was reduced in more
turbid water.

Provide refuges for fish within ponds

A study from the UK found that cormorants caught fewer fish in a pond with fish
refuges in, compared to a control pond.

Use in-water devices to reduce fish loss from ponds

A study from the USA found that fewer cormorants used two ponds after underwater
ropes were installed; a study from Australia found that no fewer cormorants used
ponds with gill nets in.

Spray water to deter birds from ponds

A study from Sweden found that spraying water deterred birds from fish ponds, but
that some birds became habituated to the spray.

Deter birds from landing on shellfish culture gear

A study from Canada found that fewer birds landed on oyster cages fitted with spikes
than control cages. The same study found that fewer birds landed on oyster bags
suspended 6 cm, but not 3 cm, underwater, compared to bags on the surface.
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All farming systems

5.1. Support or maintain low -intensity agricultural
systems

1 We captured no evidence for the effects of suppmtimgikyvagricultural systems
on lird populations.

Background

Low-intensity agricultural systems have consistently been shown to have higher
biodiversity than more intensive systems, both in temperate regions and the
tropics. Supporting such systems may therefore help declining farmland roi
populations. However, whilst we captured many studies describing the
distribution of birds across high- and low-intensity agricultural systems, we found
no intervention-based evidence for the effects of legislation aimed at supporting
and maintaining low-intensity agricultural systems on bird populations.

5.2. Practi se integrated farm management

Background

Integrated Farm Management is a whole farm system that aims to provide
profitable production whilst being environmentally responsible. It focuses on

integrating beneficial natural processes, by using efficient soil management and
crop rotations for example, into modern farming techniques. Practitioners of
Integrated Farm Management need to be able to clearly demonstrate
improvement to the quality of soil, waer, air, wildlife habitat and the landscape

We have not included studies describing the effects of Integrated Farm
Management because farms are able to use a variety of different management
interventions and which were used in any particular case is nailways recorded.
Where individual interventions are recorded, studies are described in the
appropriate section.

5.3. Food labelling schemes relating to biodiversity -
friendly farming

1 We captured no evidence for the effects of food labelling schemesatartsrd popul
Background

Food from many parts of the world now carries certification labels such as the
LEAF Marque (Integrated Farm Management) or Rainforest Alliance, or labelling
for shadegrown coffee or chocolate. These schemes are designed to allow
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biodiversity -friendly farming to attract a price premium, become more profitable
and therefore spread, potentially benefiting biodiversity.

5.4. Increase the proportion of natural/semi -natural
vegetation in the farmed landscape

1 Of four studies captured, one, a tegbl@ad controlled paired sites study from
Australia (4), found that farms with plantings of native vegetation held more species than
those without. The effect was smaller than that explained by variation in the amount of
natural habitat remaining on .f&rmeplicated study from Switzerland (5) found more
species in areas under the Ecological Compensation Area scheme than areas not under
it.

1 A beforandafter study from Switzerland (1) found that the populations of three bird
species increased after ramease in the amount of land under the Ecological
Compensation Scheme. This study found that three species were more found more than
expected on Ecological Compensation Scheme land. Another replicated study from
Switzerland (3) found that some habitatedre birds if they were close to ECA
habitat but that the amount of Ecological Compensation Scheme in an area had no
impact on population densities.

1 A small study from the UK (2) found no effect of habitat creation on grey partridge
populations.

Background

This intervention is concerned with general increases in the proportion of natural
or seminatural habitat in a landscape. Studies describing the effects of the
creation of specific habitat types and the use of individual restored sites are
discussedi O( AAEOAO OAOOI OAGEI 1T AT A AOAAOEIT 1 68
A before-and-after study in 6 km? of mixed farmland in Switzerland (1) found that
the populations of corn buntingsMiliaria calandra, whitethroat Sylvia communis
common stonechatSaxicola torquataall increased following an increase in the
proportion of land under the Ecological Compensation Scheme from 0.7% to 8.2%
between 1992 and 1996 (corn buntings: six pairs in 1992 vs. 26 in 1996;
whitethroat: 15 vs. 44; stonechat: 14 vs. 35). In addition, across 23 study areas in
Switzerland, Ecological Compensation Schentend and a 25 m buffer around it
occupied only 17% of farmland but contained more (3738% of 68) red-backed
shrike Lanius collurioterritories. Only 6% of Eurasian skylarksAlauda arvensis
territories were found on Ecological Compensation Scheniand.

A small 2003 site comparison study of 20 farms in East Anglia and the West
Midlands, UK (2), found that the intentional creation of wildlife habitat had no
discernable effect on autumn grey partridgd®erdix perdixdensities. The change in
partridge densities from 1998 to 2002 on farms with habitat creation {32% and-
1%, respectively) was not statistically different from farms without habitat
creation (-51% and -28%, respectively). Surveys of grey partridge were made
once each autumn in 1998 and 2002 on 20 farms: 12 farms that created wildlife
habitat and 8 farms which did not.
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A 2007 site comparison study of 23 sites in the lowlands north of the Alps,
Switzerland (3), found that the percentage of farmland designateals anecological
compensated area had no effect on the population density of farmland bird species
or bird species with territories incorporating several habitat types. Ecological
compensated areas are areas managed for the primary function of providing¢ppt
and animal habitatz these include meadows farmed at a low intensity. For 37
species surveyed in 1998/1999 and again in 2003/2004, population densities in
wetlands and rivers were not affected by proxmity to ecological compensated
areas, although hedgs and traditional orchards close to ECAs did have higher bird
population densities than those further away. Twentythree out of one hundred
hedges within ecological compensated areas had at least one of the 37 surveyed
species present compared to 13 of 1M hedges outside the agfrenvironment
scheme. The 23 selected sites (covering up to 3 km? each) were randomly selected
and surveyed three times each between April and June in both years of study.

A replicated and controlled paired sites study in the spring of 2002, 2004 and
2006 and winter 2004 on 46 wheat and livestock farms across New South Wales,
Australia (4), found that 23 farms with plantings of native vegetation had, on
average 3.4 more bird species than farms without plantings. If farms had more
than 20 ha of plantings then this increasedo 4.4 more species. In addition, 12
native species responded positively to planting, and six responded negatively.
However, three times more variation in bird community assemblage was
explained by the presence or absence of remnant natural vegetation atite size
of remnant patches than by plantings. Plantings were of both locally endemic and
non-local (but native) species and were at least seven years old.

A 2007 site comparison study of 181 plots in the cdon of Aagau, Switzerland (5),
found that, on average, two more bird species were identified in ecological
compensated areas (10 species on average) than in negological compensated
areas (9 species)Although on average two more bird species were found in the
second set of surveys (carried out fron2001z2005) than in the first set (1996
2000), this increase was uniform in both ecological compensated areas and non
ecological compensated areas. One hundred and twenty 100 m radius circle plots
that contained some land designated as an ecological comaited area were
compared with 61 plots not containing any ecological compensated areas. The
authors note that ecological compensated areas were typically established on
DO i EOET C AAOI T ATA xEOE OEA bi OAT OEAI
may have dfected the relative species richness of ecological compensated areas
and non-ecological compensated areas.

(2) Spiess, M., Marfurt, C. & Birrer, S. (2000) Ecological compensation a chance for farmland birds?
441 in: T. Alfoldi, W. Lockeretz, U. Niggli (eds) IFOAM 2000: the world grows organiedf
Hochschulverlag AG an der ETH Zurich, Basel, Switzerland 28+ 31 August 2000.

(2) Browne, S. & Aebischer, N. (2003)Arable stewardship: impact of the pilot scheme on grey partridge
and brown hare after five ges. DEFRA Final Report RMP1870vs3. Department for Environment,
Food and Rural Affairs, London, UK.

3) Birrer, S., Spiess, M., Herzog, F., Jenny, M., Kohli, L. & Lugrin, B. (2007) The Swiss agfi
environment scheme promotes farmland birds: but only modera tely. Journal of Ornithology148,
S295 303.
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4) Cunningham, R. B., Lindenmayer, D. B., Crane, M., Michael, D., MacGregor, C., Montague-
Drake, R. & Fischer, J. (2008) The combined effects of remnant vegetation and tree planting on
farmland birds. Conservéion Biology, 22, 742752.

(5) Roth, T., Amrhein, V., Peter, B. & Weber, D. (2008) A Swiss agHenvironment scheme effectively
enhances species richness for some taxa over timeAgriculture, Ecosystems & Environment 25,
167 172.

5.5. Pay farmers to cover th e costs of conservation
measures

1 Three reviews from the UK (1,10,13) of three studies captured reported population
increases of three species after the introduction otlepegiallyaggnvironment
schemes. These species were cirl buntings, saandrékeasian thkziees. One
of these found that many other species continued to decline (13).

1 Twentywo of 25 studies all from Europe, including a systematireRjgw (2
18,21,23,24,089,31)examining local population levels or densitidsmta@irieast
some birds studied were at higher densities, had higher population levels or more
positive population trends on sites wehvagmment schemes, compared-to non
agrienvironment scheme sites. Some studies found that differencestuveed pres
seasons, others in either summer or winter. Fifteen studies from Europe, including a
systematic review (4,9,Y1,14,15,17,19,24,25,27,28,31), found that some or all
species were not found at higher densities, had similar or lower ypulation le
showed similar population trends on sites withiragrment schemes, compared
with nomagrienvironment scheme sites, or showed negative population trends. A study
from the Netherlands (20) found that m&myiagmiment scheme farms were sited
in areas where they were unlikely to be effective.

1 One small study from the UK (30) found no differences between winter densities of seed
eating birds on UK Higher Levels Stewardship sites, compared with those under Entry
Level Stewardship.

1 A replicatestudy from the UK (29) found that grey partridge survival was higher on agri
environment scheme sites thascheme sites. This difference was not significant
every yeatr.

1 Two of three studies investigating reproductive productivity (8,24), including one
replicated study, found that productivity was higher on farms mwidarnagnit
schemes. One replicated study from the UK (29) found no effedtafnagnit
schemes on productivity.

1 A review (22) found that the amount of land enteriegvanragant scheme was
on target, but that some options were not being used at high enough rates to help many
species.

Background

Agri-environment schemes are government or inteilgovernmental schemes
designed to compensate farmers financially for changing agultural practice to

be more favourable to biodiversity and landscape. In Europe, agenvironment
schemes are an integral part of the European Common Agricultural Policy (CAP)
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and Member States devise their own agenvironment prescriptions to suit their
agricultural economies and environmental contexts.

Agri-environment schemes represent many different specific interventions, and

xEAOA A OOOAUBO OAOOI 6O AAT AA Al AAOiI U AO
appear in the appropriate section. This s&tion, meanwhile, includes evidence

about the success of agrenvironment policies overall.

Evidence relating to the Swiss Ecological Compensation Areas is placed under
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monitorin g biodiversity effects on a landscape scale, rather than focussing on

specific aspects of habitat management.

In the USA and Canada, schemes such as the Conservation Reserve Program (USA)

and the Permanent Cover Program (Canada) are aimed primarily at etng semt
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A 1998 literature review (1) found that cirl buntings Emberiza cirlusin Britain
responded positively to Countryside Stewardship Schemes, reaching pdation
levels of 36(0x388 occupied territories in 1995- 1997, compared with 118 or so in
the mid-1980s. Some of the interventions used include reducing grassland
management intensity; sowing arable field margins; managing hedgerows for
wildlife; growing spring barley; reducing herbicide use and maintaining
overwinter stubbles. More studies describing the effects of these interventions are
discussed in the relevant sections.

A 2000 literature review from the UK (2) found that the populations of four
farmland birds (grey partridge Perdix perdix cirl buntings Emberiza cirlus
corncrake Crex crexand Eurasian thickknee Burhinus oedicnemusincreased
following agri-environment schemes targeted at them. The individual schemes are
discussed in the relevant intenentions.

A 2001 replicated paired site comparison study in south Devon, England (3) found
that the number of cirl bunting Emberiza cirlusincreased significantly more (up
72%, from 54 to 93 breeding territories) in areas participating in the Countryside
Stewardship Scheme, than on adjacent land not participating in the Countryside
Stewardship Scheme (down 20%, from 124 to 96 territories) between 1992 and
1999. Countryside Stewardship Scheme land that was near to known bunting
breeding territories saw greate increases in bunting numbers than Countryside
Stewardship Scheme areas further away: of the nine agreements further than 2
km from the nearest known breeding site in 1992, seven remained ucolonised
in 1999, one lost its only pair and one gained a paiForty-one 4 km2 squares
containing both land within the Countryside Stewardship Scheme and nen
Countryside Stewardship Schemé&and were surveyed in 1992, 1998 and 1999. In
each year each tetrad was surveyed at least twice, the first time during mid April
to late May, and the second time between early June and the end of August.

A replicated 2002 study from nine areas of the UK under Environmentally
Sensitive Areas schemes (4) found that the impacts of Environmentally Sensitive
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Area designation on farmland birds were mixed. There was evidence for
population increases or high numbers of some species of birds on
Environmentally Sensitive Areasmanaged land for four Environmentally
Sensitive Areas. Populations of some species were stable in six Environmentally
Sensitive Areas, often in contrast to national trends, but four Environmentally
Sensitive Areas saw falls in the populations of at least one target species. The
authors also note that in five regions there were not adequate data for all target
species.The Environmentally Sensitive Areasscheme was introduced in 1987 and
offered payments for either maintaining or enhancing landscape quality and
biodiversity.

A study in 1997 in two Environmentally Sensitive Areas in eastern England (5)
found that higher tier options (i.e. those with more demanding prescriptions but
higher financial compensation) held significantly higher densities of wading birds
(northern lapwing Vanellus vanellus common redshank Tringa totanus and
common snipeGallinago gallinagg than lower tiers (Tier 1: 0.0270.04 pairs/ha;
Tier 2: 0.0720.22; Tier 3: 0.40). In addition, they held more waders for each unit
of money spent on the Environmentally Sensitive Area (Tier 1: %86
pairs/£100,000; Tier 2: 29z114; Tier 3: 167). However, when exarming 19887
1997 population trends in four Environmentally Sensitive Areas, the authors
found all three species investigated declined significantly (lapwing: 0743%
decline each year; redshank: 18.8.6%; snipe: 7.329.7%). The impact of wetland
protection AT A |A|AQA|A|O iIT xAAAOO EO AEOAOOOAA
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A review of research on agrenvironment schemes in the UK (6) summarised two
reports (Wilson et al. 2000, ADAS 2001) evaluating the effects ohé Arable
Stewardship Pilot Scheme (ASPS) in two regions (East Anglia and the West
Midlands) from 1998z72003. At the whole farm scale in winter, see@ating
songbirds, thrushes and wagtails showed some increase on agreement farms
relative to control farms (numbers not given). In summer, numbers of breeding
northern lapwing Vanellus vanellusreed buntingEmberiza schoeniclygreenfinch
Carduelis chloris house sparrow Passer domesticyscommon starling Sturnus
vulgaris and yellow wagtail Motacilla flava were higher on agreement farms.
Agreement farms had some of the following options: overwinter stubbles
(sometimes preceded by reduced herbicide, followed by fallow or a spring crop),
undersown spring cereals (sometimes followed by a grass or grass/clover ley)
arable crop margins with reduced spraying (conservation headlands), grass
margins or beetle banks and sown wildlife seed mixtures (pollen and nectar or
wild bird seed mix). Overwinter stubble (974 and 2200 ha in East Anglia and West
Midlands respectively) and conservation headlands (605 and 1085 ha in East
Anglia and West Midlands respectively) were the most widely implemented
options. The effects of the pilot scheme on birds were monitored at the farm scale
over three years, relative to control areas, rocontrol farms.

A 2003 replicated site comparison study of 102 fields across East Anglia and the
West Midlands in the UK, (7) found that two years after the introduction of the
Arable Stewardship Scheme there was no difference in the number of farmland
bird species obsenred in winter on Arable Stewardship Scheme and neArable
Stewardship Scheme fields. There were, however, significantly more seedting
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songbirds, wagtails, and pipits on fields participating in the scheme than on farms
not participating in the scheme. Adrther survey of 98 fields in summer found that
although there were significantly more northern lapwings, starlings, greenfinches
and reed buntingson Arable Stewardship Schemdields, there were also fewer
woodpigeons Columba palumbus sedge warblersAcrocephalus schoenobaenus
and rooks Corvus frugilegughan on the nonArable Stewardship Scheme fields.
Fifty-four Arable Stewardship Schemes and 48 comparable nonArable
Stewardship Scheme fields were surveyed for farmland birds in both the winters
of 1998/1999 and 1999/2000; 50 Arable Stewardship Schemes and 48 nen
Arable Stewardship Scheme fields were surveyed in the summer months of 1999
and 2000. The seegating songbirds identified included 13 species of finches,
buntings and sparrows; wagtails and pifis comprised three species.

A 2003 replicated site comparison study of 76 farms in East Anglia, UK, and the
West Midlands (8) found that autumn densities of grey partridges fell across both
Arable Stewardship Pilot Schemand non-Arable Stewardship PilotScheme farms
from 1998 (when Arable Stewardship Pilot Schem&vas introduced) to 2002. In
East Anglia densities fell 68% on nofASPS farms (5.5 to 1.8 birds/km2) and 21%
on Arable Stewardship Pilot Scheméarms (9.6 to 7.6 birds/km?); in the West
Midlands densities fell 40% on norASPS farms (1.4 to 0.8 birds/km?2) and 78%
on Arable Stewardship Pilot Schemé&rms (3.0 to 0.8 birds/km?). In East Anglia,
however, the youngto-old ratio doubled on Arable Stewardship Pilot Scheme
plots from 1998 to 2002 (1 to 2young : adult birds), whereas on norArable
Stewardship Pilot Schemédarms the ratio fell by more than 50% (1.2 to 0.5 young

. adult birds), indicating that the change in productivity on Arable Stewardship
Pilot Schemdarms was twice that on norArable Sewardship Pilot Schemdarms.
Surveys of grey partridge were made once each autumn in 1998 and 2002 on 76
farms: 20 ASPS and 19 neASPS farms in East Anglia and 20 Arable Stewardship
Pilot Schemesand 17 nonArable Stewardship Pilot Schemdarms in the West
Midlands.

A 2003 review of 29 studies from six European countries (9) found that agri
environment schemes had no consistent effect on bird species. While there were
individual successes, such as the 83% increasedirl bunting between 1992 and
1998 on land within the Countryside Stewardship Scheme compared with the 2%
increase on adjacent land not in the scheme, onl§3/29 studies found agri-
environment schemes increased bird species richness or abundance. Two studies
reported negative effects and me reported both positive and negative effects. Of
the 19 studies that involved statistical tests, only four found positive effects, 2 of
19 reported negative effects and 9 of 19 reported both positive and negative
effects.

A 2004 review of agrienvironment scheme uptake and effectiveness in Europe
(10) found that an average of 9% of agricultural land in EU countries was under
agri-environment scheme designation, but that this ranged from 7% or less in
some countries (e.g. The Netherlands, Spain, Greeag¥8, 77 and 64% in Austria,
Finland and Sweden, respectively. In the UK, four rare species (grey partridge,
corncrake, stone curlew or Eurasian thickknee and cirl bunting) benefited from
agri-environment schemes, although the authors note that densitiesf some
species were higher on agrenvironment scheme farms before they were
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designated. Similar methodological issues were found with studies in the
Netherlands, where studies found that, at both field and larger scales, there were
no population-level benefits of agrienvironment scheme designation, although
hatching and fledging rates of some species were higher on agmvironment
scheme farms.

A 2004 replicated site comparison study of 74 farms in East Anglia and the West
Midlands (11) found few differences in the density of farmland birds on farms
participating in the Arable Stewardship Pilot Schemand non-Arable Stewardship
Pilot Schemeand, five years after the introduction of the scheme. In the West
Midlands, although seeeeating songbirds, wagtas$ and pipits, insectivores, and
raptors were found at higher densities on Arable Stewardship Pilot Schentand
than non-Arable Stewardship Pilot Schemdand, these higher densities were
already present when measured within one year of the introduction ofrte scheme.
Moreover, in East Anglia there were no differences the bird densities found on
Arable Stewardship Pilot Schemesand non-Arable Stewardship Pilot Scheme
fields. Surveys of grey partridge populations on 76 farms in 1998 and 2002 found
that adult densities decreased uniformly on both Arable Stewardship Pilot
Schemesand non Arable Stewardship Pilot Schemdarms over the fiveyear
period. Bird surveys were carried out twice each during the winters of 1998/1999
and 2002/1903 on 18 Arable StewardshipPilot Schemeand 19 nonArable
Stewardship Pilot Schemdarms in East Anglia and 19 Arable Stewardship Pilot
Schemesand 18 nonArable Stewardship Pilot Schemefarms in the West
Midlands.

A 2004 literature review of farmland bird declines in Britain (12) found that 12 of
30 declining species have shown local population density increases after the
implementation of agri-environment scheme options. Five out of ten seedating
birds responded positively to agrienvironment schemes, one (cirl bunting)
showing large increases. Three other songbirds as well as corncrakgrey
partridge and two waders responded to agrenvironment scheme options. A
further seven species responded to local conservation measures and eleven
species were not studied sufficiently, werdound not to respond to conservation
measures or were recovering following national legislation (i.e. the prohibition of
organochlorine pesticides).

A 2004 literature review (13) describes how ten years of agrenvironment

schemes in the UK have failed tbalt the decline of many formerly common
farmland species. However, it also points out that specialgesigned agrt

environment scheme options have led to locadcale population increases of three
rare and rangerestricted species (corncrake, Eurasian thic-knee and cirl

bunting).

A 2006 replicated site comparison study in Spain and the Netherlands (14) found
that birds bred more often, or were more numerous in areas participating in two
agri-environment schemes, than on conventionalifarmed fields. In Sp&, birds
bred more often, and rare species bred and foraged more often in areas under a
scheme designed to promote the conservation of steppessociated birds than on
paired sites without the scheme. In the Netherlands, more birds bred on 12.5 ha
plots consisting of a mixture of fields with postponed agricultural activities and
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fields with a per-clutch payment scheme. However, the number of bird species on
each type of farmland also did not differ between agenvironment schemes and
non- agri-environment scheme plots, and there was no difference in bird
abundance and breeding on those fields with only postponed agricultural
activities compared with conventionally farmed fields. In Spain, the agri
environment scheme included limits on annual fertiliser angesticide application;

a month of restricted agricultural activity between April and July; mandatory
unploughed strips covering three percent of fields; ploughing restrictions and a
ban on burning fallow vegetation. In the Netherlands, the scheme prohibite
changes in field drainage, pesticide application (except for patelise control of
problem weeds) and any agricultural activity between 1 April and early June.
Additionally, farmers of surrounding fields were paid for each meadow bird clutch
laid on their land (though no agricultural restrictions were in place on these
fields). In both countries, seven pairs of fields were surveyed in three parts of the
country, four times over the breeding season.

A replicated study in 1999 and 2003 on 84 farms in Eastmylia and the West
Midlands, England (15), found that only three species (two in East Anglia, one in
the West Midlands) showed a significant positive response to the introduction of
agri-environment schemes, whilst one showed a significant negative effect.
Meadow pipits Anthus pratensis carrion crows Corvus coronend reed buntings
either declined less or increased on farms under agenvironment schemes,
compared to conventionally managed farms,. Corn buntingMliliaria calandra
declined significantly faser on agrienvironment scheme farms. Overall, only six
species showed any positive response (significant or not) in both regions, ten
showed negative responses in both and 12 showed a positive response in one
region and a negative response in the other. Bhimpacts of individual
management options are discussed in the relevant interventions.

A single farm, Rawcliffe Bridge, East Yorkshire, UK (16), with a combination of
conservation measures prescribed under the English Entry Level Stewardship
Scheme had tlgher densities of some bird species than the average for UK lowland
farms. Meadow pipit, reed bunting, Eurasiaskylark, grey partridge, corn bunting
and yellow wagtail occurred in higher numbers in each monitoring year than the
average lowland farmdensity (provided by the British Trust for Ornithology). For
example, there were between 12 and 22 meadow pipit pairs/100 ha at Rawbridge,
compared to a national average of <3. Birds on the farm were monitored five times
each year from 2003 to 2005, by wd&ing the field boundaries. The number of
breeding pairs/ha was estimated from clusters of sightings.

A 2007 systematic review of 29 studies incorporating data for 15 farmland bird
species in the UK (17) found that there were significantly higher winter desities

of farmland birds on fields under agrienvironment schemes than on
conventionally managed fields. Considering each scheme individually, there was
greater winter densities of birds on fields within the Arable Stewardship Pilot
Scheme, Countryside Steardship Scheme, fields with setside, overwinter
stubble, and wild bird cover than on conventionally farmed fields. Overall, eight
species (53%) had significantly higher winter densities on agrenvironment fields
compared to conventional cropping (cornbunting, greenfinch, grey partridge,
northern lapwing, linnet, rook, Eurasian skylark and song thrushTurdus
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philomelog and no species were found to have higher densities on conventional
agricultural fields compared to those fields entered under agrenvironment
scheme agreements. Although setside fields in summer had significantly higher
densities of farmland birds, there was no difference between the number of birds
on conventionally farmed fields and Arable Stewardship Pilot Schemdlds in
summer. Six (35%; grey partridge, northern lapwing, woodpigeon, Eurasian
skylark, rook and cirl bunting) of the 17 species for which summer data were
available were found at significantly higher densities on agrenvironment scheme
fields compared with fields unde conventional systems. The migratory yellow
wagtail Motacilla flava was found at lower densities on scheme fields than on
conventionally managed fields. In total 29 papers describing experiments
conducted between 1985 and 2005 on a total of 12,653 field$,381 fields under
agri-environment schemes and 7,272 fields farmed conventionally) were used for
the meta-analysis. The metaanalysis included seven site comparison studies, five
randomised control trials and 17 controlled trials.

A 2007 site comparisonstudy of 677 plots covering 38,705 ha across southern
England (18) found that for three wader species, population trends were more
favourable (increasing or declining less rapidly) in areas under the
Environmentally Sensitive Areas scheme options aimed ahhancing habitat than

in the less expensive Environmentally Sensitive Areas habitat maintenance
options and in parts of the surrounding countryside not participating in the
scheme. However, population trends were most favourable on nature reserves.
Between 1982 and 2002, common redshank declined by 70% in the wider
countryside but increased overall from 646 to 755 pairs (up 17%) on
Environmentally Sensitive Areas designated land (compared with 160% increases
on non-Environmentally Sensitive Areas reserves)Northern lapwing showed a
48% decline in the wider countryside, but increased in reserves with
Environmentally Sensitive Areas enhancement by 121% (compared with a 55%
increase in nonEnvironmentally Sensitive Areas reserves). Common snipe
breeding numbe's decreased everywhere, but declines were smaller in reserves
in Environmentally Sensitive Areas (24% decline) compared with reserves
outside Environmentally Sensitive Areas (66% decline) or the wider countryside
(up to 90% declines). Breeding waders weresurveyed in 1982 and 2002 at
lowland wet grassland sites covering ten counties in England. In both years, three
censuses were carried out at each site between miipril and mid-June.

A before-and-after study, examining data from 1972003 from farms acros
southern Sweden(19) found that four locally migrant farmland birds (northern
lapwing, Eurasian skylark, common starling and linnet) showed less negative (or
positive) population trends during 198771995, a period of agricultural
extensification which induded the introduction of agri-environment schemes,
compared to in the preceding period of intensification (197¢1987). However,
following the adoption of the Common Agricultural Policy in 1992003, the
species showed more negative population trends agairdespite the widespread
adoption of agrienvironment scheme options. Three nommigrant species (house
sparrow Passer domesticystree sparrow P. montanusand yellowhammer
Emberiza citrinella) showed more diverse population trends and responses to
agricultural changes were largely norsignificant.
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A study of the locations of Meadow Bird Agreements in the Netherlands (20) found
that 43% of the 71,982 ha of Meadow Bird Agreements area in 2004 was located
on sites where meadow bird populatons are constrainedof reasons other than
those addressed by the agfrenvironment management. Twentytwo percent
(15,798 ha) were outside the area of known blackailed godwit Limosa limosa
occurence (more than five breeding pairs/100 ha in a 1998000 survey; 9095%

of other specialist meadow bird species breed in suitable blaetailed godwit
habitat). Within the black-tailed godwit area, 11% (6,166 ha) of the Meadow Bird
Agreements area was on heavily drained land, 4% (2,500 ha) was in landscapes
not considered open enoughdr meadow birds, 10% (5,400 ha) was in areas of
high traffic disturbance and an estimated 8% (2,834 of the 35,000 ha for which
data were available) was on sites with high predation. The authors advocated
targetting Meadow Bird Agreementsto the 285,000 hafdand in the Netherlands
with more than five breeding pairs of blacktailed godwit/100 ha, but none of the
other identified constraints.

A replicated 2008 site comparison study of 53 2 km? plots on 14 farms in southeast
Scotland (21) observed that betweer2002 and 2004, the number of territorial
male corn buntings fell by only 5% on plots that managed land according to the
Farmland Bird Lifeline scheme, whereas numbers declined by 43% in nen
Farmland Bird Lifeline plots in the same area. Between 2000 ar&02, before the
2002 introduction of the Farmland Bird Lifeline management practices, there was
no observed change in the number of corn buntings on either group of plois
although plots destined to participate in the Farmland Bird Lifeline scheme did
already have 33% higher densities of corn bunting than comparison plots. The
Farmland Bird Lifeline scheme intended to reverse the declining numbers of corn
bunting, a priority species in the UK Biodiversity Action Plan. Farmers were paid
for a number of interventions, including providing grass margins to arable fields,
farming spring cereals and turnips at low intensity, spring cropping, leaving
unharvested crop, and supplementary feeding. Fourteen farms, nine in
Aberdeenshire and five in Fife, were surveyedvery breeding season (late April to
August) from 2000 to 2004.

A 2008 literature review of the Environmental Stewardship programme,

particularly Entry Level Stewardship in the UK (22) found that the amount of land

entering the scheme was on target, buthiat several classes of options were not

being taken up at a high enough rate to maintain some farmland birds. The authors

AOCOA TEAODADET PDOEI 1 O OOAE AO OEUI AOGE DPIT O
stubbles (all are discussed in their own sections) neketo be promoted, as do
complexfieldtdAACA 1T DOET 1 O OOAE AO OAT EAT AAA EAACAC
Entry Level Stewardship uptake in 2008 was estaimted to be sufficient to promote

population growth in only two of 12 species studied, and close in anotheEven

with a 70% uptake rate, the scheme was not predicted to promote population

growth in five species (northern lapwing, European turtle doveStreptopelia

turtur , yellow wagtail, Eurasian linnet and yellowhammer). The authors warn,

however, that their analysis may have under estimated the effectiveness of Entry

Level Stewardship.

A 2008 site comparison study of ten 3 km?2 plots in Austria (23) showed that,
compared to conventionally managed arable land, land farmed less intensively
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(under agri-environment schemes) had larger numbers of ground breeding birds
(16 vs. 13 individuals/10 ha), red listed birds (3 vs. 2 individuals/10 ha), and
Species of European Conservation Concern (14 vs. 10 individuals/10 ha). Arable
land managed for the conservation of pdicular species had 27 Species of
European Conservation Concernindividuals/10 ha and 29 ground breeding
individuals/10 ha compared with the 11 and 14, respectively, on conventionally
managed farmland. Reedbreeding birds on grassland benefited from simila
initiatives (11 vs. 3 individuals/10 ha of farmland). Habitat conservation
measures appeared to benefit ground breeders on arable farmland (17 vs. 10
individuals/10 ha). Breeding birds were surveyed during three visits between
April and June 2003.

A 2009literature review of agri-environment schemes in England (24) found that
options and schemes varied in effectivenesBreeding populations of some
nationally rare birds increased after the implementation ofoptions on arable
farms (cirl bunting pairs increased by 130%, Eurasian thickknee pairs by 87%)
and a case study from a single farm found that grey partridge numbers increased
by more than 250%/year; corn buntings by over 100%/year and Eurasian
skylarks by 71%l/year following the implementation of a number of different
options. Productivity of some species was found to be higher @gri-environment
scheme farms, which also provided key habitats. However, there was little
evidence for any populatiorlevel beneficial effects ofEntry Level Stewardship
designation on widespread birds such as skylarks or yellowhammelis. citrinella.
Several studies reviewed argued that mosagri-environment scheme schemes
were not well targeted to provide habitat for waders, although other studies
argued that wader populations had declined less in regions designated agri-
environment schemeghan in the country overall. The effects of individual options
on birds are discussed in the relevant sections.

A replicated paired sites study on farms across Sttand under two agri-
environment scheme prescriptions (Countryside Premium Scheme and Rural
Stewardship Scheme) in springsummer 200472008 (25) concluded that the
schemes had little impact on farmland biodiversity. Whilst 280 agrenvironment
scheme farmshad more birds of more species than 193 nescheme paired farms
(averages of 140 birds of 23 species on 105 Countryside Premium Schefaems
vs. 108 of 20 on paired norscheme farms; 108 birds of 19 species on 88 Rural
Stewardship Schemefarms vs. 86 of ¥ on paired farms), trends did not vary
between scheme and norscheme farms, and scheme farms had higher species
richness and abundances before entering schemes. Differences held for all species
and for nationally threatened species. Time since entry intahe Countryside
Premium Schemedid not appear to affect the number of species or bird
abundance, except for a small decline in the abundance of tiBarus spp. In
addition, no evidence was found for differing effects of schemes in different
regions of Scoliand, or on different farm types.

A controlled study in 20029 on mixed farmland in Hertfordshire, England (26),
found that the estimated population density of grey partridges was significantly
higher on land under agrienvironment schemes than on conventinal arable
crops. This study also examined the densities found on saside (which were
similar to those on land under other agiAT OEOT T 1 AT O OAEAI AOh
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A large 2010 site comparison study 2,046, 1 km? plots of lowland farmland in
England (27) found that the Countryside Stewardship Schemend Entry Level
Stewardship schemes had no consistent effect on farmland bird numbers three
years after their introduction in 2005. Between 2005 and 2008eight Farmland
Bird Index species showed significant declines on arable plots, nine species
declined significantly on pastoral plots and six species declined on mixed farmland
squares (farmland plots covered with less than 50% arable and less than 50%
pasgtoral farming). Only goldfinch Carduelis carduelisjackdawCorvus mondedula
and woodpigeon showed population increases between 2005 and 2008. Although
certain farmland bird species did show landscapspecific effects, there were no
consistent relationships between farmland bird numbers and whether or not the
plots contained Entry Level Stewardshipand Countryside Stewardship Scheme
land, or the financial cost of the agrenvironment interventions, or the length of
hedgerows or ditches under an agrenvironment scheme, or the availability of
wild bird seed mix and overwinter stubbles (i.e. some species showed increases
in response to a particular intervention on a particular landscapgype but not on
other landscapetypes, and these changes were not consesit between species).
The 2,046 1 km2 lowland plots were surveyed in both 2005 and 2008 and
classified as arable, pastoral or mixed farmland. Eightfjpur percent of plots
included some area managed according to the Entry Level Stewardshgr
Countryside Sewardship Scheme In both survey years, two surveys were
conducted along a 2 km preselected transect route through each 1km? square.

A replicated site comparison of the same 2,046, 1 km squares of agricultural land

across England as in (27) in Aprilune2005 and 2008 (28) found that farmland

bird population responses toEntry Level Stewardshipschemes varied regionally.

The authors suggest that detailed, regional prescriptions may be more effective in

stimulating population growth than uniform agri-environment schemes. Field

margin management took place in 36% of squares and did not have clear impacts

IT OFEAI A 1 AOCET 8 OPAAEAOG OxI OAOPITAAA E
species showed positive and negative responses in different regions, onelyn

negative responses and the other six showed no significant responses.

A replicated site comparison study on 1,031 agricultural sites across England in
200472008 (29) found that in three out of four yearon-year comparisons, grey
partridge Perdix perdixdensity changes and overwinter survival were higher on
sites underagri-environment schemes, than on sites not under schemes (density
changes were more positive on agfenvironment scheme sites than noragri-
environment scheme sites in all comparisons excpt 2007z2008; overwinter
survival was higher for all except 200¢2007). However, these differences were
only significant in 2005z6 for density changes (6% increase on aggnvironment
scheme sites vs. 11% decrease on nagri-environment schemes sites) and
200672007 for overwinter survival. There were no consistent differences
between agrtenvironment schemes and noragri-environment schemesites with
respect to brood size. When schemes were investigated individually, only
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Countryside Stewardship Schemsites and Environmentally Sensitive Areas sites
had significantly more positive density trends than norscheme sites, and only in
200572006 (6% increase on Countryside Stewardship Scheme and
Environmentally Sensitive Areas sites vs. 12% decline on neagri-environment
scheme sites), although other years and schemes showed a similar pattern.
Overwinter survival, brood size and the ratio of chicks to adults did not show
consistent effects across different schemes. These individual options are discussed
in the relevant sections. Various methods of succession management (rough
grazing, scrub creation, scrub control, grassland creation) were negatively
associated with the ratio of young to old partridges in 2008.

A small 2010 site comparison study of 75 fields irEast Anglia and the West
Midlands, UK, (30) found no difference between the numbers of se@ating birds
in fields managed under the Higher Level of the Environmental Stewardship
scheme and numbers in fields managed under the Entry Level of the schemetrien
Level Stewardship fields had stubbles and were prohibited from posgtarvest
herbicide and cultivation until mid-February, and were planted overwinter with
wild bird seed mix. Higher Level Environmental Stewardship fields were planted
with enhanced wild bird seed mix and the stubbles had the basic Entry Level
Stewardship requirements plus reduced herbicide use. These interventions are
AEOAOOOGAA ET 11 0A AAOGAEI ET 001 AT O xEI A A
| OAOxET OAO OOOAAI Ab6 8

A 2010 beforeand-after trial of the Entry Level Stewardshipon a 1,000 ha lowland
arable farm in central England (31) observed that the number of seeehating birds
was higher on both Entry Level Stewardshi@nd conventionally farmed fields in
the winter of 2006/2007 than during the previous winter Z when the Entry Level
Stewardship was first introduced. This increase was greater on Entry Level
Stewardship plots setting aside five percent of farmland to provide winter bird
food (with an average of 70 birds/km of transect in 207 versus five birds/km of
transect in 2006) than on conventionally farmed fields (25 birds/km of transect
in 2007 versus ten birds/km of transect in 2006). Although there were also more
summer breeding territories of seedeating species, chaffinchringilla coelebs
dunnock Prunella modularis and robinErithacus rubeculaon the farm as a whole
in 2007 than in the previous breeding season, there was no difference in this
increase between Entry Level Stewardshipnd conventional fields. Land managed
according to the minimal environmental requirements was compared both with
fields where five percent of land was removed from production and replaced with
patches of winter bird food and field margins (8 m). Winter birds were surveyed
from transects on three vsits (November, December, and January) in both the
winters of 2005/20 06 and 2006 2007 - i.e. before and after bird food patch
establishment. Breeding territories were surveyed during four visits (April, May,
June, and July) in 2006 and 2007.

1) Ovenden, G. N., Swash, A. R. H. & Smallshire, D. (1998) Agrienvironment schemes and their
contribution to the conservation of biodiversity in England. Journal of Applied Ecolog®5, 953%
960.

(2) Aebischer, N. J., Green, R. E. & Evans, A. D. (2000) From science tecovery: four case studies of
how research has been translated into conservation action in the UK. 43 54 in: N.J. Aebischer,
A.D. Evans, P.V. Grice, J.A. Vickery (eds)Ecology and Conservation of Lowland Farmland Birds
British Ornithologists Union, Trin g.
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5.6. Cross compliance standards for all subsidy
payments

1 Apart from the Swiss Ecological Compensation Areas scheme (considered in another
section), we found no studies comparing the effects of cross compliance standards with
other means of implementinge@gronmental measures, or that considered the
effectof cross compliance by monitoring farmland bird populations before and after it
was implemented.

Background

Cross compliance is when farmers have to meet certain statutory standards to
qualify for direct support payments such as those under the firspillar of the
current Common Agricultural Policy. The standards could include, for example,
EAAPEI ¢ OEA 1 AT A ET OCITA ACOEAOI OOOAT AT T}
The Swiss Ecological Compensation Areas scheme, under which farmers have to

manage 7% of their land to qualify for areabased payments, was made obligatory

in Switzerland under cross compliance in 1998. Studies examining the effects of

this scheme are included in a different sectionO) 1 AOAAOA OEA DHOI b

~

[
natural/semi-natural  AAEOAO ET OEA £AOI AA 1 AT AOAAPAGS S8

5.7. Reduce field size (or maintain small fields)

1 We found no interventiased evidence on the effects of reducing field sizes on bird
populations.

Background
Reducing field size means having a greater number of smaller fisldwith

boundaries between them. One reason this approach is expected to enhance
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biodiversity is that field boundaries of any type provide heterogeneity, with
heterogeneity thought to be a strong factor determining biodiversity on farmland.

5.8. Provide orreta in set -aside areas in farmland

1 Three replicated studies and a review of five studies from Europe and North America
(1,8,13,15) examining species richness or diversity found that more species were found
on sedside than on crops. One (14) found fewes spesedside than other
agricultural habitats.

1 All 21 studies, including a systematic review, 12 replicated experimanenand two
from Europe and North America that investigated population trends or habitat
associations found that some specesfowed at higher densities or usasidet
more than other habitat8,(1l 14,1622), or were found oraséde (9,10,23). Four
studies (three replicated) from the UK (4,%uhd #Hat some species were found
at lower densities onastle congped to other habitats.

1 Three of four replicated studies from the3Yrohd that waders and Eurasian
skylarks had higher productivities-asidstcompared to other habitats. One study
(10) found that skylarks nesting-asidethad lower protlitgt compared to those
on cereal crops, and similar productivities to those on other crops.

1 One replicated paired study from the UK (7) found that reastadmalasetused
more than nantational seside, a replicated paired study (8) fouridrancei$
between rotational and-notetional seside. A review from Europe and North
America (13) found that naturally regeneratgdeséeld more birds and more
species than sownaside.

Background

LT T TAAQGETT 1T £ OI-AGE AddsQdkdnarit Af producticd)OnvaD
compulsory under European agricultural policy from 1992 until 2008. Originally
intended as a method of reducing production, sedside has also been promoted as
a way of protecting onfield biodiversity. Setaside fields ca be sown with fallow
crops or left to naturally regenerate. Setiside can be rotational (in a different
place every year) or long term (retained for $20 years).

A 2008 literature review of the Environmental Stewardship programme,
particularly Entry Level Stewardship (ELS) in the UK (Vickergt al. 2008) found

that the population trends of all Farmland Bird Index species were positively
correlated with the availability of setaside in that year and that Entry Level
Stewardship may not be able to effectivglreplace setaside.

Vickery, J., Chamberlain, D., Evans, A., Ewing, S., Boatman, N., Pietravalle, S., Norris, K. & Butler, S.
(2008)Predicting the impact of future agricultural change and uptake of Entry Level Stewardship on
farmland birds British Trust for Ornithology, The Nunnery, Thetford.

A replicated, paired sites studyon seven pairs of fieldan northeast Scotlandin
1989791 (1) found that one-year-old setaside fields held significantly more
species of bird than similar, norset-aside fields (awerage of 12 species/10 ha for
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first year sstAOEAA ©008 v OPAAEAOYpn EA A O OAI1
differences in the years before or after seaside. In addition, there were higher

breeding densities of grey partridgePerdix perdix, Eurasianskylark and Eurasian

curlew Numenius arquatainsetA OEAA AT I PAOAA xEOQOE OAT 1 60T 1
curlew, partridge, northern lapwing Vanellus vanellusand Eurasian oystercatcher

Haematopus ostraleguswere higher in setaside years than before seaside

(songbird densities were not recorded before setside was used). Wader

breeding success appeared higher on seiside, but numbers were too small for

statistical tests. The densities and number of spees declined over time in set

aside fields. Setside fields were previously arable fields but were not cropped

for at least one year.

A replicated study in summers of 199395 on seven farms in southern England
(2) found that there were significantly higherdensities of Eurasian skylark Alauda
arvensisnests on setaside fields than on conventionally or organically managed
crop fields (0.320.5 territories/ha for set-aside fields vs. a maximum of 0.4
territories/ha for cropped fields). Estimated nest survivalwas significantly higher
on setaside fields than conventionally managed cereal fields (44% survival to
fledgling on setaside vs. 11% forconventional cereals). Seaside was either
naturally regenerated from crop stubble or sown with grass.

A site comprison in April to August 1992 on three farms in south England (3)
found that skylarks had significantly higher productivity in setaside fields,
compared to springsown cereals or grass (0.5 fledglings/ha in seaside vs. 0.21
fledglings/ha in spring cereals and 0.1 fledglings/ha in silage grass). This
difference was largely due to higher densities of territories (23 times higher in
set-aside and grass, compared to cereals) and more successful nests (highest on
grass, but twice as high in seaside as incereal crops) and larger clutches in set
aside (3.9 eggs/clutch for nests in seaside vs. 3.3 eggs/clutch for spring cereals
and 3.4 eggs/clutch in grass, eleven nests in each habitat type). Fledging success
did not vary between habitats. No nests with cicks were found in winter-sown
cereals. Sefaside consisted of four yeaold permanent fallow sown with red
fescue Festuca rubra perenial ryegrass Lolium perenne and white clover
Trifolium pratense.

A replicated study in summer 1995 on 89 fields in the &ith Downs, southern

England (4), found that the density of singing Eurasian skylarks was higher on set

aside fields than on any other fieldype, except undersown spring barley fields

(approximately 15 birds/km2 on six setaside fields vs. 22 birds/kn? on four

spring barley fields and Z12 birds/km 2 on 79 other fields). Other field types were

arable fields reverted to speciesDEAE COAOOI AT A | O( AAEOAO OAOGC
IO PAOI ATAT O COAOOI AT A j 2A0A00 AOAAT A 1 AT A
turf (close-cropped, nutrient-poor grassland); permanent grasslands; and winter

wheat, barley and oil seed rape. This study is also describéd ®educe grazing

intensity on permanent grasslandgand @ndersow spring cereal$

A randomised and replicated si& comparison in the winters of 19921993 and
199371994 on 40 farmland sites in Devon and East Anglia, UK (5) found that only
one taxonomic group (finches, sparrows and buntings, seven species) showed a
significant preference for setaside habitats in bothyears, preferentially using
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sown setaside less than one year old. Conversely, thrushes (four species) and
hedgedwelling species (European robin Erithacus rubeculawren Troglodytes
troglodytes and dunnockPrunella modularis) avoided regenerating setaside less
than one year old in Devon. At a species level, a preference for-astde was seen
in both winters by one species in Devon (cirl buntingEmberiza cirlus selecting
sown setaside more than one yeawold) and two species (plus one introduced
speciesnot considered here) in East Anglia (grey partridge preferred older sown
set-aside and yellowhammer Emberiza citrinella selected one yeald sown
cover). A further 13 species in both East Anglia and Devon preferentially selected
a setaside habitat in onewinter. Blackbirds Turdus merulaand five other species
avoided some sefaside in at least one year in Devon; no native species did so in
East Anglia. The same 40 plots (200 ha) were surveyed each winter, although
the amount of setaside they containedvaried due to rotation schemes.

A 2000 literature review from the UK (6) found that the populations of grey
partridge, Eurasian thickknee Burhinus oedicnemusand cirl buntings all
increased following multiple measures including the provision of seaside
Partridge numbers were 600% higher on farms with conservation measures
aimed at partridges (including conservation headlands, planting cover crops,
using setaside and creating beetle banks) in place, compared to farms without
these measures; the UK thicknee population increased from 150 to 233 pairs
from 1991 to 1999 (interventions were setaside provision and uncultivated plots
in fields); the UK cirl bunting population increased from 118132 pairs in 1989 to
453 pairs in 1998, with a 70% increase offields under schemes (withoverwinter
stubbles, grass margins, and beneficially managed hedges and -aside),
compared to a 2% increase elsewhere.

A replicated paired sites study in 1997 across 92 arable farms in England (7)
found that five of six birdfunctional groups examined were at higher densities on
set-aside fields, compared to winter cereals or grassland (although thrushes only
showed this preference in one year). On ten farms with rotational and nen
rotational set-aside, all groups except crowsvere found at higher densities on
rotational set-aside fields. All groups except gamebirds (which showed no
significant field preferences) were also more likely to be found on setside than
on other field types. Functional groups of birds were gamebirdgigeons, crows,
skylarks, thrushes and seeedeating songbirds (sparrows, buntings and finches).

A replicated paired sites study in 19967 on 11 farms in east and west England
(8), found that setaside fields supported more species and higher densities of
birds than adjacent crop fields (%7 birds/ha and 7z21 species for 11 se@aside
fields vs. 0.20.8 birds/ha and 275 species on 11 crop fields). Between 78% and
100% of species found on both field types were more abundant on saside. These
preferences werestronger (although not significantly so) for rotational setaside,
compared to nonrotational.

Another analysis (9) as part of the same study as in (7) found that skylark densities
on setaside fields ranged from zero to approximately three birds/ha. Aotal of 74
set-aside fields (36 rotational and 38 nonrotational) were examined, each from a
different farm. The authornote that fields with approximately 30% bare earth,
straw and litter had the highest densities of skylarks.
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A replicated study in1996z798 on 22 farms in southern Englanq10) found that
skylark nests had significantly lower survival in setaside, compared to in cereals
(22% overall survival for 525 nests in setaside vs. 38% survival for 183 nests in
cereal fields). There were no dierences between setaside and other crop types
(19% survival for 173 nests in grass fields, 29% survival for 60 nests in other field
types) or between rotational and nonrotational set-aside. On one intensively
studied farm, over 90% of 422 skylark nestsvere found on ten fields of well
established, nonrotational set-aside. This study also describes the impact of
predator control on skylark nest survival, discussed irGontrol predators not on
islands O

A study of different setaside crops at Allerton Reearch and Educational Trust
Loddington farm, UK (11) found that Eurasian skylark, but not yellowhammer
Emberiza citronella,used unmanaged setside more than expected compared to
availability. Skylarks used unmanaged setside more than expected comparetb
availability, but significantly less than kale sesA OEAA OxEI A AEOA
Al OA0OE6 OOOEDO Ceiedl (wheltAvarkyp and\bkdadiedwd crops
(beans, rape) were used less than expectedellowhammer used unmanaged set
aside as epected compared to availability and used it significantly less than cereal
and cereal setaside @ild bird cover8and @ild bird cover 8strips. Setaside strips
(field margin and midfield) were sown with kale-based and cereabased mixtures
for @ild bird coverdand Geetle banks Other habitat types were: unmanaged set
aside, cereal (wheat, barley), broadeaved crop (beans, rape) an@®therdhabitats
(including permanent pasture, woodland, hedgerows, tracks and riparian
areas).Thirteen skylark and 15 ydlowhammer nests with chicks between 310
days old were observed. Foraging habitat used by the adults was recorded for 90
minutes during three periods of the dayThis study is also discussed ifreate
beetle banksand ®lant wild bird seed /coverd

A replicated, randomised study of 200 farms in England with seiside (12) found

that an increase in bird numbers was reported by 47% of farmers with
rotational set-aside and 69% of farmers with nonrotational set-aside. Bird
density in rotational set-aside was nine times, and in norrotational sown

grassland setaside seven times, that in crops. Management of saside had
minimal effect on bird abundance. Breeding bird territories were mapped on 63
92 farms (199671997). More intensive surveys were undertakerfor habitat use

by birds on 11 farms (19961997).

A metaanalysis of 127 studies comparing seaside and conventional land (13)
found that species richness and population densities of birds were significantly
higher on setaside land than on nearby conwvetional fields in Europe and North
America. Positive effects were greatest on larger and older areas of saside,
when the comparison conventional field was crops rather than grasses and in
countries with more arable land under agrienvironment schemes ad with less
intensive agriculture. Overall, variation in establishment methods and types of set
aside made little difference to the positive effect on biodiversity, although species
richness was increased more when setside was naturally regenerated rathe
than sown.
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A replicated, randomised, controlled study from Novembefebruary in
2000/2001 and 2001/2002 in 20 arable farms in eastern Scotland (14) found that,
of 23 species recorded, only Eurasian skylarks were found at higher densities in
fields with set-aside than fields with wild bird cover crops or conventional crops.
Bird density was up to 100 times greater in wild bird cover cropshan on setaside
fields. The wild bird cover crops attracted 50% more species than seiside fields.
Of eight specieswith sufficient data for individual analysis, seven were
consistently significantly more abundant in wild bird cover than in setaside fields.
Setaside fields were those in which cereal stubble was left to regenerate naturally.
Between 6 and 28 ha wereampled on each farm annually.

A replicated paired sites comparison in summer 2003 in County Laois and County
Kildare, Ireland (15), found that 18 setaside fields had significantly higher avian
species diversity and richness than 18 adjacent agriculturdields (an average of
13 species on setside vs. 9 species on farmed fields). Three species were
significantly more abundant on setaside and whilst six species showed a
preference for nonset-aside fields, these preferences were not significant and the
species (whitethroat Sylvia communis goldcrestRegulus regulus blackcapSylvia
atricapilla, stonechat Saxicola torquata tree sparrow Passer montanusand
treecreeper Certhia familiaris) were more likely to be selecting habitats based on
field margins,rather than field management. Six species were associated with non
rotational set-aside; two with rotational set-aside; one with longterm grazed
pasture setaside and three with first year pasture sefaside.

A replicated study in 1999 and 2003 on 256 ardle and pastoral fields across 84
farms in East Anglia and the West Midlands, England (16), found that only two of
twelve farmland bird species analysed were positively associated with the
provision of set-aside, wildlife seed mixtures (seePlant wild bird seed or cover
mixd or overwinter stubble (see @eave overwinter stubbles). These were
skylarks Alauda arvensiqa field-nesting species) and linnetarduelis cannabina
(a boundary-nesting species). The study did not distinguish between seiside,
wildl ife seed mixtures or overwinter stubble, classing all as interventions to
provide seeds for farmland birds. This study describes several other interventions,
discussed in the relevant section.

A 2007 systematic review identified 11 papers investigating th effect of setaside
provision on farmland bird densities in the UK (17). In both winter and summer
surveys there were significantly higher densities of farmland birds on fields
removed from production and under setaside designation than on conventionajl
farmed fields. The metaanalysis included experiments conducted between 1988
and 2002 from eight controlled trials and three site comparison studies.

A before-and-after study, examining data from 1972003 from farms across
southern Sweden(18) found that four locally migrant farmland birds showed less
negative (or positive) population trends during a period of agricultural
extensification, which included an increase in the area of setside. The authors
suggest that the two could be causally linked. THIi®OOOAU EO AEOAOOOAA
AAOI AOO O1 AT OAO OEA AT 660 1T &£ AT 1 OAOOGAOQGET T
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A before-and-after site comparison study in 200@2005 in Bedfordshire, England

(19), found that setaside fields sprayed in May or June supported higher densities

of grey partridge, seedeating songbirds and skylarksAlauda arvensis compared

to set-aside sprayed in April or crop fields (although seegating passerines were

equally numerous on oilseed rapdrassica napudields). Early-sprayed setaside

had consistently lower densities of all species, compared to all land uses except

winter -sown wheat. The sitelevel effects of setaside and sowing crops in spring

AOA AE OARDtCfops inEspringlrather than autum® 8 4EEO OOOAU A

oi 11 OOETT16(Qs

A controlled study in 2002 2009 on mixed farmland in Hertfordshire, England
(20), found that the estimated population density of grey partridges Perdix perdix
was significantly higher on setaside knd, than on conventional arable crops. The
difference was strongest for rotational setaside, with nonrotational set-aside not
having a significart positive impact on partridge densities. This study also
examined the densities found on land under variousgri-environment schemes
(which were similar to those on setaside, see®ay farmers to cover the costs of
conservation measure§, wild bird cover (which were higher than those on set
aside, see®lant wild bird seed or cover mixturdy and the impact ofpredator
control and supplementary food provision (see®rovide supplementary food to
increase adult survivaBand @ontrol predators not on islands.

A small study on four farms in Aberdeenshire, north east Scotland, in summer
2005 (21) found that yellowhammers from ten nests preferentially foraged on set
aside land, compared to cereal fields, but that this preference was not significant
(set-aside comprising 23% of available habitat but used for 42% of foraging flights
vs. cereals comprising 42% of hab#t and being used 25% of the time).

A study in April-May 2004 and 2005 (22), found that four birds of conservation
concern were all found on sefaside on 210 fields in pseudesteppe farmland in

Catalonia, Spain. Little bustards Tetrax tetraxvere found on 23z750% of fields

within their range at densities of 0.%0.8 birds/ha (68 fields surveyed in 2004, 86
in 2005), Eurasian thickknee on 43z52% at 0.40.6 birds/ha (93 fields in 2004,

117 in 2005), shorttoed larks Calandrella brachydactylaon 28732% at 0.20.4

birds/ha (50 fields in 2004, 64 in 2005) and calandra larksMelanocorphya

calandraon 27z34% at 0.40.7 birds/ha (93 fields in 2004, 117 in 2005). Only
male bustards were recorded, due to problems surveying cryptic females.

1) Watson, A. & Rae, R. (B97) Some effects of seaside on breeding birds in northeast Scotland.
Bird Study, 44, 245.

(2) Wilson, J. D., Evans, J., Browne, S. J. & King, J. R. (1997) Territory distribution and breeding
success of skylarksAlauda arvensi®n organic and intensive farmland in southern England.
Journal of Applied Ecolog®4, 14621478.

3) Poulsen, J. G., Sotherton, N. W. & Aebischer, N. J. (1998) Comparative nesting and feeding
ecology of skylarks Alauda arvensi®n arable farmland in sout hern England with special
reference to setaside. Journal of Applied Ecolog$5, 131147.

4) Wakeham-Dawson, A., Szoszkiewicz, K., Stern, K. & Aebischer, N. J. (1998) Breeding skylarks
Alauda arvensi®n Environmentally Sensitive Area arable reversion grass in southern England:
survey-based and experimental determination of density. Journal of Applied Ecolog$5, 63%648.
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(5) Buckingham, D. L., Evans, A. D., Morris, A. J., Orsman, C. J. & Yaxley, R. (1999) Use of setside
land in winter by declining f armland bird species in the UK. Bird Study, 46, 15% 169.

(6) Aebischer, N. J., Green, R. E. & Evans, A. D. (2000) From science to recovery: four case studies of
how research has been translated into conservation action in the UK. 43 54 in: N.J. Aebischer,
A.D. Evans, P.V. Grice, J.A. Vickery (eds)Ecology and Conservation of Lowland Farmland Birds
British Ornithologists Union, Tring.

@) Henderson, I. G., Cooper, J., Fuller, R. J. & Vickery, J. (2000) The relative abundance of birds on
set-aside and neighbouring fields in summer. Journal of Applied Ecolog®7, 33%347.

(8) Henderson, I. G., Vickery, J. A. & Fuller, R. J. (2000) Summer bird abundance and distribution on
set-aside fields on intensive arable farms in England. Ecography23, 5@ 59.

9) Henderson, I. G., Critchley, N. R., Cooper, J. & Fowbert, J. A. (2001) Breeding season responses
of skylarks Alauda arvensigo vegetation structure in set-aside (fallow arable land). Ibis, 143, 31¥
321.

(20) Donald, P. F., Evans, A. D., Muirhead, L. B., Buckngham, D. L., Kirby, W. B. & Schmitt, S. I. A.
(2002) Survival rates, causes of failure and productivity of skylark Alauda arvensisiests on
lowland farmland. Ibis, 144, 652664.

(11)  Murray, K. A., Wilcox, A. & Stoate, C. (2002) A simultaneous assessmett of farmland habitat use
by breeding skylarks and yellowhammers. Aspects of Applied Biolog$7, 121127.

(12)  Firbank, L. G., Smart, S. M., Crabb, J., Critchley, C. N. R., Fowbert, J. W., Fuller, R. J., Gladders,
P., Green, D. B., Henderson, I. & Hill, M. O. (2003) Agronomic and ecological costs and benefits
of set-aside in England. Agriculture, Ecosystems & Environmen®5, 73 85.

(13)  Van Buskirk, J. & Willi, Y. (2004) Enhancement of farmland biodiversity within set -aside land.
Conservation Biologyl8, 987 994.

(14) Parish, D. M. B. & Sotherton, N. W. (2004) Game crops and threatened farmland songbirds in
Scotland: a step towards halting population declines? Bird Study, 51, 107.

(15) Bracken, F. &Bolger, T. (2006) Effects of seaside management on birds breeding in lowland
Ireland. Agriculture, Ecosystems & Environment17, 178184.

(16)  Stevens, D. K. & Bradbury, R. B. (2006) Effects of the Arable Stewardship Pilot Scheme on
breeding birds at field and farm -scales.Agriculture, Ecosystems & Environment12, 283290.

(17) Roberts, P. D. & Pullin, A. S. (2007)The effectiveness of labdsed schemes (including agri
environment) at conserving farmland bird densities within the Sl¢{stematic Revew No. 11.
Collaboration for Environmental Evidence / Centre for Evidence -Based Conservation,
Birmingham, UK.

(18)  Wretenberg, J., Lindstrom, A., Svensson, S. & Part, T. (2007) Linking agricultural policies to
population trends of Swedish farmland birds in different agricultural regions. Journal of Applied
Ecology 44, 933941.

(19)  Henderson, I. G., Ravenscroft, N., Smith, G. & Holloway, S. (2009) Effects of crop diversification
and low pesticide inputs on bird populations on arable land. Agriculture, Ecosystems &
Environment 129, 149156.

(20)  Aebischer, N. J. & Ewald, J. A. (2010) Grey PartridgePerdix perdixin the UK: recovery status, set
aside and shooting. Ibis, 152, 53©542.

(21) Douglas, D. J. T., Benton, T. G. & Vickery, J. A. (2010) Contragtg patch selection of breeding
yellowhammers Emberiza citrinellan set-aside and cereal crops.Bird Study, 57, 69 74.

(22)  Mcmahon, B. J., Giralt, D., Raurell, M., Brotons, L. & Bota, G. (2010) Identifying setaside
features for bird conservation and management in northeast Iberian pseudo-steppes.Bird Study;,
57, 289.

5.9. Manage hedges to benefit wildlife

1 The one study of six that investigated species richness (2) found no difference in species
richness between a UK site with svileltifly hedge managetrand three control
sites.

1 Seven studies from the UK (Z)2ahd Switzerland (3), five replicated, found that
some species studied increased in relation to managed hedges or were more likely to
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be found in managed hedges, compared to other halpitétsinmestigated several
interventions at once.

1 One replicated study (5) found that species that showed positive responses to hedge
management in some regions showed weak or negative responses in other parts of the
UK. Four studies from the UK6j2oind that some species declined or showed no
response to wildfifiendly management of hedges.

Background

Hedges can be key habitats for farmland biodiversity, but they may need managing
to maximise their value. Managing hedges to benefit wildlife involves one or more
of the following management changes: reduce cutting frequency; reduce or avoid
spraying; mowing vegetation beneath hedgerows or filling gaps in hedges.

A 2000 literature review (1) found that the UK population of cirl buntings
Emberiza cirlusincreased from between 118 and 132 pairs in 1989 to 453 pairs in
1998 following a series of schemes desiged to provide overwinter stubbles, grass
margins, and beneficially managed hedges and saside.Numbers on fields under
the specific agrienvironmental scheme increased by 70%, compared with a 2%
increase elsewhere.

A small replicated controlled study flom MayJune in 19928 in Leicestershire,

England (2), found that the abundance of nationally declining songbirds and

species of conservation concern significantly increased on a 3 Rmsite where

hedges were managed to benefit wildlife (alongside several lo¢r interventions),

although there was no overall difference in bird abundance, species richness or

diversity between the experimental and three control sites. Numbers of nationally

declining species rose by 102% (except for Eurasian skyla¥klauda arvenss and

yellowhammer Emberiza citronelld. Nationally stable species rose
(insignificantly) by 47% (eight species increased, four decreased). The other

ET OAOOAT OET T O AibpiTUAA xAOAgq O#OAAOA AARAA
i EGOOOATE]I AEI | OAOXEOBOEDEGA @OAAT AT OAO O
OO0DDbI Al AT OAOU &I 1T Aéh O#11 0011 DOAAAOI 008 A
CAT AOAIT 1 UGS

A replicated site comparison study across eleven areas in the Swiss plateau
between 1998 and 2001 (3) found that the centres of territories of hedgerow birds
were significantly more frequent in or near Ecological Compensation Areas than
expected by an even distribution across the landscape (293 territories found in
ECA hedgerows), suggesting that hedgerow birds were attractéa or favoured by
these areas. Territories of breeding birds were mapped in 23 study areas, based
on three visits between midApril and mid-June.

A replicated study in February 2008 across 97, 1 khaplots in East Anglia, England
(4), found that four farmland birds showed strong positive responses to field
boundaries (hedges and ditches) managed under agenvironment schemes.
These were blue titsParus caeruleugalso called Cyanistes caerulegsdunnock

Prunella modularis common whitethroat Sylvia commurs and yellowhammer. A
further five (Eurasian blackbird Turdus merula song thrush T. philomelos
Eurasian bullfinch Pyrrhula pyrrhula, longtailed tit Aegithalos caudatusand
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winter wren Troglodytes troglodytey showed weak positive responses and
Eurasianreed bunting Acrocephalus scirpaceushowed a weak negative response.
The boundaries were classed as either hedges, ditches or hedges and ditches and
most were managed under the Entry Level Stewardship scheme.

A replicated site comparison of 2,046, 1 knsquares of agricultural land across

England in 2005 and 2008 (5) found that management of hedges and ditches (see

6- AT ACA AEOAEAO Oi EAk LedemHeardsiiip diél haE aded q OT A A
clear impacts on farmland bird species. Management had sigieént positive

impacts on five species in at least one region of England, but these effects were

often very weak and four of the same species showed negative responses in other

OACET 108 4EA 1 OEAO ZEOA OEAACAOI x OPAAEAOG
associated with boundary management. Generally, effects appeared to be more

positive in the north of England.

A replicated 2010 site comparison study of 2,046 1 kmz plots of lowland farmland
in England (6) found that three years after the 2005 introductionof the
Countryside Stewardship Scheme and Entry Level Stewardship schemes, there
was no association between the length of hedgerow managed according to the
agri-environment scheme and farmland bird numbers. Hedgerow specialist
species, including the vyellwwhammer Emberiza citrinella and common
whitethroat, showed no significant population response, whereas there were
greater numbers of common starlingSturnus vulgarison arable, pastoral and
mixed farmland with hedgerow management. For example, in mixed farland
plots starling populations increased by 0.2 individuals for each 1 km of hedgerow.
On the other hand, the grey partridgd’erdix perdixappeared to be detrimentally
affected, with an apparent decline of 0.3 individuals for every 1.1 km of hedgerow
managed according to the agrenvironment schemes. The 2,046 1 km? lowland
plots were surveyed in both 2005 and 2008 and classified as arable, pastoral or
mixed farmland. Eightyfour percent of plots included some area managed
according to the schemes. In batsurvey years, two surveys were conducted along
a 2 km preselected transect route through each 1 km2 square.

A replicated site comparison study on farms in two English regions (7) found that
summer yellowhammer numbers were significantly higher in hedgesunder
environmental stewardship management than in conventionally managed hedges.
On East Anglian farms, this was true for both Entry Level Stewardship and Higher
Level Stewardship hedge management options (estimated >1.5
yellowhammers/m in Higher Level Sewardship hedges compared to <0.5
yellowhammers/m in conventional hedges). On farms in the Cotswolds, UK, it was
IT1T U OOOA & O EAACAO 1 AT ACAA AO OEECE Al OE
Level Stewardship (estimated 0.5 yellowhammers/m), while hedgesnanaged
under Entry Level Stewardship did not have more yellowhammers than
conventional hedges (estimated <0.2 yellowhammers/m). Hedgerows managed
under Entry Level Stewardship are cut every two or three years in winter only.
Surveys were carried out in he summers of 2008 and 2009, on up to 30 Higher
Level Stewardship farms and 15 nosstewardship farms in East Anglia, and up to
19 Higher Level Stewardship and 8 noistewardship farms in the Cotswolds. This
study also discusses several other interventions.
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(2) Aebischer, N. J., Green, R. E. & Evans, A. D. (2000) From science to recovery: four case studies of
how research has been translated into conservation action in the UK. 4354 in: N.J. Aebischer,
A.D. Evans, P.V. Grice, J.A. Vickery (eds)Ecology and Gnservation of Lowland Farmland Birds
British Ornithologists Union, Tring.

2) Stoate, C. (2002) Multifunctional use of a natural resource on farmland: wild pheasant (Phasianus
colchicu$ management and the conservation of farmland passerines.Biodiversiy and
Conservationll, 561573.

) Herzog, F., Dreier, S., Hofer, G., Marfurt, C., Schupbach, B., Spiess, M. & Walter, T. (2005) Effect
of ecological compensation areas on floristic and breeding bird diversity in Swiss agricultural
landscapes.Agriculture, Ecosystems & Environmerit08, 189204.

(4) Davey, C. M., Vickery, J. A, Boatman, N. D., Chamberlain, D. E. & Siriwardena, G. M. (2010)
Entry Level Stewardship may enhance bird numbers in boundary habitats. Bird Study, 57, 41%
420.

(5) Davey, C. M., Vickery, J. A., Boatman, N. D., Chamberlain, D. E., Parry, H. R. & Siriwardena, G.
M. (2010) Regional variation in the efficacy of Entry Level Stewardship in England. Agriculture,
Ecosystems & Environment 39, 123128.

(6) Davey, C. M., Vickery, J. A,, Boatman, N. D., Chamberlain, D. E., Parry, H. R. & Siriwardena, G.
M. (2010) Assessing the impact of Entry Level Stewardship on lowland farmland birds in
England. Ibis, 152, 459474.

@) Field, R. H., Morris, A. J., Grice, P.V. & Cooke, A. I. (2010) Evaluating the English Higher Level
Stewardship scheme for farmland birds. Aspects of Applied Biolog{00, 59 68.

5.10. Plant new hedges

1 A small study from the USA (1) found that the population of northern bobwhites increased
followingeveral interventions including the planting of new hedges.

Background

Hedges are used to separate fields but are also extremely important habitats on
many farms, providing heterogeneity in the landscape and resources not found
elsewhere. In much of Europ, hedges are being removed as field sizes are
increased, potentially reducing the biodiversity value of farmland. Planting new

hedges may mitigate this change, but may be both costly and unattractive to
farmers, as they can reduce the efficiency of farmin

A small 1967 beforeand-after study on a 1,214 ha farm in Maryland, USA (1),
found that after the introduction in 1957 of a number of management
interventions, including planting 11.4 miles of new hedges, the number of coveys
of northern bobwhites Colinus virginianusincreased from five coveys identified in
the winter of 1956/1957 to 38 in the winter of 1964/1965. Although this study
does not isolate the effect of the individual interventions made, it is noted that 14
of 33 new coveys were located in mtil-flora hedges planted during the eight years
of management interventions. Interventions included planting shrub lespedeza
Lespedeza thunbergiand sericea lespedeziespedeza cuneatstrips, seeding 20
ha of grassland, and limiting livestock grazing. Sijngs of coveys were reported
by farm employees and hunting parties during each winter from 1956 to 1965.

(2) Burger, G. V. & Linduska, J. P. (1967) Habitat management related to bobwhite populations at
Remington farms. The Journal of Wildlife Managemer®1, % 12.
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5.11. Manage stone -faced hedge banks to benefit birds

1 We captured no evidence for the effects of manadawpdtbadge banks on bird
populations.

Background

Stonefaced hedge banks are traditional boundary features in some agricultural
landscapes, such as in the southwest of Englanddanagement for biodiversity
involves maintaining the wall with traditional materials.

5.12. Manage ditches to benefit wildlife

1 Three out of four replicated studies from thé) WUl that some farmland birds
respondeplositively to the presence of ditches managed for wildlife. All three also found
that some species did not respond positively or responded negatively to management.

1 A-replicated, controlled and paired sites study from the UK (1) found that bunded ditches
were visited by more birds thaburated ditches.

Background

Managing ditches to benefit wildlife can involve reduced or delayed cutting of

vegetation on ditch banks and restricted fertiliser, herbicide or pesticide use on

ditch banks or in fieldsAAET ET ET ¢ AEOAEAO8 O" 01 AAAE AEOQA
them to fill with water.

A replicated, controlled and paired sites study of bunded and nebunded
drainage ditches in arable and pastoral areas of Leicestershire, UK (1), found that
bird visit rates were significantly higher in bunded compared to norbunded
ditches (1.0 vs. 0.5 visits/month). Sampling involved bird observations (45
minutes, 1z2/month between April 2005 and March 2007.

A replicated study in February 2008 across 97, 1 kaplots in EastAnglia, England
(2), found that four farmland birds showed strong positive responses to field
boundaries (hedges and ditches) managed under agenvironment schemes. Six
others showed weak or negative responses. This study is discussed in detail in
O- ATREACAO O1 AAT AZEO xEI Al EEAGS

A replicated site comparison of 2,046, 1 km squares of agricultural land across

%l CI1 ATA ET ¢nmuv AT A ¢nny joq A OT A OEAO | 4
EAACAO OF AATAZEZEO xEI Al EAAGQ AT AdnBtEOAEAO (
have clear impacts on farmland bird species. Management had significant positive

impacts on five species in at least region of England, but these effects were often

very weak and four of the same species showed negative responses in other

regions. EA 1T OEAO EEOA OEAACAOI x8 OPAAEAO EIT OA
associated with boundary management. Generally, effects appeared to be more

positive in the north of England.
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A replicated 2010 site comparison study (4) of the same 2,046, 1 km? plots of
lowland farmland in England as in (3) found that three years after the 2005
introduction of the Entry Level Stewardship and Countryside Stewardship
Schemes, there was no consistent association between the length of ditches
managed according to the agrenvironment scheme on a plot and farmland bird
numbers. Although there were higher numbers of linneCarduelis cannabinand
reed bunting Emberiza schoeniclu@wo species known to nest in vegetation at the
side of ditches) in plots with ditches managed aceding to the Countryside
Stewardship Scheme and Entry Level Stewardship than in other plots, this
difference was not observed for other species also expected to benefit from ditch
management, including the yellowhammeEmberiza citrinellaand yellow wagtai
Motacilla flava. Between 2005 and 2008, skylarkAlauda arvensisand grey
partridge Perdix perdix declines were greater in plots with lengths of ditch
management than other plots. For example, grey partridges showed decreases of
1.3 birds for each 0.08 knof ditch on pastoral farmland. The 2,046 1 km? lowland
plots were surveyed in both 2005 and 2008 and classified as arable, pastoral or
mixed farmland. Eightyfour percent of plots included some area managed
according to the Entry Level Stewardship or Couryside Stewardship Schemes.
In both survey years, two surveys were conducted along a 2 km peelected
transect route through each 1 km? square.

1) Anon (2007) Wetting up farmland for birds and other biodiversity, Defra Report BD1323.

2 Davey, C. M., Vickery, J. A., Boatman, N. D., Chamberlain, D. E. & Siriwardena, G. M. (2010)
Entry Level Stewardship may enhance bird numbers in boundary habitats. Bird Study, 57, 41%
420.

3) Davey, C. M., Vickery, J. A, Boatman, N. D., Chamberlain, D. E., Parry, H.R. & Siriwardena, G.
M. (2010) Regional variation in the efficacy of Entry Level Stewardship in England. Agriculture,
Ecosystems & Environmeni39, 121128.

4) Davey, C. M., Vickery, J. A, Boatman, N. D., Chamberlain, D. E., Parry, H. R. & Siriwardena, G.
M. (2010) Assessing the impact of Entry Level Stewardship on lowland farmland birds in
England. Ibis, 152, 459474.

5.13. Protectin -field trees
1 We found no evidence for the effects of profissitingeas on bird populations.

Background

Retainingin-field trees and developing agreforestry systems has the potential to
retain on-farm biodiversity. There has been considerable work on the importance
of agro-forestry systems for biodiversity in general and especially birds,
particularly in the tropics, where traditional farming practices often use such
systems. Agroforestry is discussed in more detail in the text at the beginning of the
chapter.

5.14. Plant in -field trees

1 We found no evidence for the effects of pHietthgees on bird populations.
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5.15. Tre e pollarding and tree surgery

1 We found no evidence for the effects of tree pollarding and tree surgery on bird
populations.

5.16. Plant wild bird seed or cover mixture

1 All seven studies (based on five replicated experiments and a review) that investigated
specis richness or diversity were from the UK and found that fields or farms with wild
bird cover had higher bird diversity than those without, or that more species were found
in wild bird cover than in surrounding habitats (172830),24

1 Thirtytwo stues out of 33 from the UK and North America that examined abundance
and population dat&1@12,13,186,40), found that bird densities, abundances,
nesting densities or use of wild bird cover was higher than in other habitats or
management regimes,airdites with wild bird cover had higher populations than those
without. These studies included a systematic review (27) and seven randomised,
replicated and controlled studiesi(1® A% 24,28). Some studies found that this was
the case across all spear all species studied, while others found that only a subset
showed a preference. Four studies investigated other interventions at the same time.
Thirteen of the 33 studies (all replicated and from Europe and the USA), found that bird
populations orrdgties were similar on wild bird cover and other habitats, that some
species were not associated with wild bird cover or that birds rarely used wild bird cover
(7,10,11,13,14,17,23,25,35,36,40).

1 Three studies from the UK and Canada (3,6,37), cated, rdplind higher
productivities for some or all species monitored on wild bird cover, compared to other
habitats. Two replicated and controlled studies from Canada and France (3,14) found no
differences in reproductive success between wild bictatbeehabitats for some
or all species studied.

91 Three studies from Europe and the USA investigated survival, with two finding higher
survival of grey partriegedix perdneleased on wild bird cover (41) or of artificial
nests in some cover cropsdel needs to go here). The third (14) found that survival
of grey partridge was lower on farms with wild bird cover, possibly due to high predation.

1 Five studies from the UK (8,10,16,38,39), three replicated, found that some wild bird
cover crops weneferred to others. A randomised, replicated and controlled study and
a review from the UK (19,28) found that the landscape surrounding wild bird cover and
their configuration within it affected use by birds.

Background

The loss of food supplies, especigllseeds, is thought to be a key driver of farmland

bird declines. Plants that provide seed food for wild birds include maize, sunflower

and cereals. They can be planted in blocks or 6 m wide strips and are left
unharvested. These plants can also provide wer for nesting birds or juveniles

AT A AOA Oi i AGEI A0 AAI 1 AA xEI A AEOA Al OAOh

A replicated, controlled study from MayJune in 19551958 in three treatment
cover types and six natural (control) cover types in Idaho, USA )1found that
artificial nests in some cover crops were less likely to be predated than those in
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other crops. Over ten days, 30% of nests in cereafops or cattail Typha

angustifolia, bulrush Scirpuss acutusor S. validus margins were predated,

compared with 40% in alfalfaMedicago sativeand 80% in tall weeds, willowsSalix

spp., sagebrushArtemisia tridentate or downy chessBromus tectorum. Overall,

52% of nests were destroyed within 10 days. Grain fields provided signdantly

COAAOAO bpOI OAAOGETT  AOAOACA OAT OOAEAG A
AT i PAOAA O1 Al A1 £ZA AT A EOOECAOEIT AEOAEAO
or any control cove types. A total of 529 nests, each containing four eggs were

placed randamly in cover types (3%68 nests/cover type).

A study of habitat use by yellowhammer&mberiza citronellaon a mixed farm in
Leicestershire, UK (2) found that in summer yellowhammers used both cropped
and uncropped habitats including Wild Bird Cover, wheres in winter Wild Bird
Cover was used more than all other habitats relative to its availabilityn summer,
Wild Bird Cover strips (8 m wide) were used significantly more than wheadr field
boundaries (2 m wide), but less than barleyln winter, cerealbased Wild Bird
Cover was used significantly more than all other habitats and kaleased Bird
Cover was used significantly more than cereal and rape crops.15% area of the
arable land was managed for game bird¥.ellowhammer nests were observed for
1.5z2 hours when nestlings were 410 days old and 315 foraging sorties per nest
were plotted during May-June 1993 and 1995A 60 ha area of the farm was also
walked seven times in NovembeiDecember and FebruaryMarch 1997 and
habitat use was recorded.

A replicated, controlled study in MayJuly 199294 of 31 wild bird cover and 31
control prairie -parkland plots in Saskatchewan, Canada (3) found that mallard
Anas platyrhyncosand gadwallA. streperadisplayed higher nest survival rates in
wild bird cover than in unmanaged plots (1416% vs. 4%). There was no
difference in nest survival for bluewinged teal A. discorsand northern shoveler
A. clypeatanests (10z15% vs. 1G&14%). Nest survival rates differed significantly
between years (&26% in wild bird cover and 4z16% in control plots) and overall
nesting density in wild bird cover plots was low (1.%1.4 nests/ha). Consequently,
the authors suggest that wild bird cover plots would need prbibitively large areas
of establishment to be effective. The wild bird cover pks were planted on
previously cultivated land with a grasslegume mix (average 37 ha); unmanaged
plots were cropland (average 40.4 ha).

A 2000 literature review from the UK (4) found that the populations of grey
partridge Perdix perdix was 600% higher on &rms with conservation measures
aimed at partridges in place, compared to farms without these measures.
Measures included the provision of conservation headlands, planting cover crops,
using setaside and creating beetle banks.

A small study of setasidestrips over five years at Loddington, Leicestershire, UK
(5), found that setaside sown with wild bird cover was used by nesting Eurasian
skylarks Alauda arvensissignificantly more than other habitats. The majority of
skylark territories found were within set-aside strips (margins or midfield) sown
with wild bird cover (55776% each year), although the habitat covered onlyz8
10% of the area.The habitat was also used more foforaging than all others,
except linseed. Wild bird cover was sown with either cexal-based or kalebased
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mixtures. Skylark territories were recorded in 199571997 and 1999. Nests were
located in 1999 and foraging trips observed for two one and a half hour periods.

A small beforeand-after study from May-July in 19921994 in river islands in

Quebec, Canada (6), found that the number of dabbling duckeasspp.nesting in

the study area increased from 143 to 263 nests, following the establishment of
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Density of nests on fields seeded with dense nesting cover in 1993 as higher than

other habitats in 1994 (7 nests/ha vs. 1.22.8 nests/ha for other habitats). Nesting

success in seded fields was also higher (82% success for 64 nests) than in

improved pastures (15% for 39 nests).

A replicated, randomised study of annual and biennial crops over three years in
Norfolk, Hertfordshire and Leicestershire, UK (7), found that bird species tended
to use a variety of cover crops, but whereas yellowhammeiBSmberiza citrinella
used mainly cereals, greenfinchesCarduelis chloris tended to use borage,
sunflowers and mustard.Crops used by several species included kale, quinoa,
fathen and linseed. Buckwheat was used a small amount, and apart from
greenfinch, few others used sunfiwer or borage. Crops were sown in a
randomised block design with three replicates at each of the three farmPlots
sizes were 20 or 50 m x 12 or 16 nNumbers of birds feeding in, or flushed from
each plot were recorded before 11:00 at weekly intervalsrom OctoberMarch
1998z2000.

A study of different setaside crops at Allerton Research and Educational Trust
Loddington farm, Leicestershire, UK (8), found that Eurasian skylark and
yellowhammer used wild bird cover setaside (kale setaside, cereal setside,
annual/biennial crop strips) more than expected compared to availability.
Skylarks also used wild bird cover more than unmanaged seiside, broadleaved
crops and other habitats. Yellowhammer used wild bird cover strips more than
expected.Cereal setaside wild bird cover was used significantly more than beetle
banks, kale setaside wild bird cover, unmanaged setside and©therhabitats.
Wild bird cover strips were used significantly more than kale seaside,
unmanaged setaside and other habitats.Field margin and midfield setaside
strips were sown with kale-based and cereabased mixtures for wild bird cover
and Geetle bankd Other habitat types were: unmanaged seaside, cereal (wheat,
barley), broad-leaved crop (beans, rape) an@®theréhabitats. Thirteen skylark and
15 yellowhammer nests with chicks between 310 days old were observed.
Foraging habitat used by the adults was recorded for 90 minutes during three
periods of the day.

A small replicated controlled study from MayJune in 199298 in Leicestershire,
England (9), found that the abundance of nationally declining songbirds and
species of conservation concern significantly increased on a 3 Rsite where 20
m wide mid-field and field-edge strips were planted with game cover crops
(alongside several other interventions), although there was no overall difference
in bird abundance, species richness or diversity between the experimental and
three control sites. Numbers of nationally declining species rose by 102% (except
for Eurasian skylark and yellowhammer). Nationally stable species rose
(insignificantly) by 47% (eight species increased, four decreased). The other
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A replicated, randomised, controlled study over the winters of 1998001 in 192
sites on 161 arable farms across England (10) found that, of all the wild bird cover
crops trialled, kale Brassicaspp.) was used by the widest range of species. Overall,
all species analysed exhibited higher densities on wild bird cover crops over
conventional crops except Eurasian skylarks, which preferred cereal stubbles.
Although all species showed nowrandom and different wild bird cover crop
preferences, kale was preferred by the greatest number of species. Additionally,
bird abundance was significantly greater on wd bird cover crops located adjacent
to hedgerows than those located midfield. Ten annualrops and four biennial
crops were planted each year at each site with three replicates/crop. At 11 and 13
sites for 199972000 and 200Qz2001 respectively strips containing the same crop
were grown in pairs, one against a hedgerow and one infield, to deteme location
preference.

A replicated 2003 site comparison study of 88 farms in East Anglia and the West
Midlands (11) found that between 1998 and 2002 there was no difference in the
decrease in autumn densities of grey partridge on farms that planted vdlbird
cover mixtures and farms that did not. Surveys for grey partridge were made once
each autumn in 1998 and 2002 on 88 farms: 38 farms that planted wild bird cover
and 50 farms that did not.

A replicated, controlled study over the winters of 19971998, 199871999 and
2000/01 in approximately 15 experimental and 15 control fields on one arable,
autumn-sown crop farm in County Durham, England (12) found that farmland bird
abundance was significantly higher in wild bird cover crops than commercial
crops (420 birds/km 2 in wild bird cover vs. 3Qz40/km 2 for commercial crops). Of
11 species with sufficient data for analysis, exhibited significant preference for
wild bird cover crops in all speciesyear combinations birds. Of the wild bird cover
crops, kale Brassca napuscrops were preferred by nine species and quinoa
Chenopodium quinoacrops by six species, although cereals and linseed were also
used. The wild bird cover crops were planted in approximately 20 cm wide strips
along one edge of arable wheat, barlegr oil-seed rape fields. Bird counts were
conducted twice monthly from OctoberMarch in 1997z1998; and three times per
month from OctoberDecember as well as twicanonthly from JanuaryMarch in
199871999 and 2000Qz2001.

A replicated, randomised study betwen November 2003 and March 2004 in 205
cereal stubble fields under a range of management intensities in arable farmland
in south Devon, UK (13) found no clear changes in habitat use by sesating birds
after the establishment of wild bird cover crops on eme stubble fields. The target
species, cirl buntingEmberiza cirlus, made insignificant use of wild bird cover
crops (average of two individuals/plot). Only two plots contained >5 individuals
and use of the habitat dropped drastically in March, which thauthors suggest
makes the habitat a poor alternative to stubbles. High numbers of other seed
eating species were recorded on the wild bird cover crops, especially dbe
containing a mixture of rape, millet, linseed, kale and quinoa (maximum seed
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eating bird count = 491 vs. 191 on barley fields). Only song thrush Turdus
philomelos abundance was significantly positively related to wild bird cover
presence. However, few stubble fields contained wild bird cover crops (13 fields
with 24 wild bird cover strips) and the results may have been confounded by low
sample size.

A replicated, controlled, beforeand-after study from 199872003 (three years
habitat manipulation and three years monitoring) in four cereal farms (1220
km2) in the Beauce, Grande Beauce and @mgagne Berrichonne regions, France
(14) found that grey partridge populations were unaffected by cover strips.
Neither breeding density nor the reproductive success of breeding pairs increased
in managed compared to control areas. The survival rate was sifjcantly lower

in managed areas for all winters except for one winter in one site. Observations
suggested that cover strips attracted predators, such as fox&slpes vulpesand
hen harriers Circus cyaneus AAOOET ¢ OEA |1 AT ACAA 1 AT A Ofi
tOADO68 #1 OAX0o0h&farmpPvre jeither set-asides or, typically, a
maize-sorghum mixture.

A review of experiments on the effects of agienvironment measures on livestock
farms in the UK (15) found that in one experiment in southwest Englan¢he
PEBIL project, also reported in (23), birds preferred grass margins sown with
plants providing seed food and cover over plots of grassland subject to various
managements. The review assessed results from seven experiments (some
incomplete at the timeof the review) in Europe.

A replicated, randomised, controlled study over the winters of 1998001 in 192
plots of arable fields in lowland England (16) found that farmland birds were
significantly greater in density and diversity on wild bird cover cropsthan on
conventional crops. Although there were no significant differences between wild
bird covers containing a single plant species and conventional crops, bird gty
was 50 times higher on@referreddwild bird covers. Kale Brassica oleracae
viridus-dominated wild bird cover supported the widest range of species
(especially insectivores and seegbaters), quinoaChenopodium quinoadominated
wild bird cover were mainly used by finches and tree sparrow®asser montanus
and (unharvested) seeding cereals we mainly used by buntings. Sunflowers,
phacelia and buckwheat were the least preferred wild bird cover. All bird species,
besides Eurasian skylarkscorn buntings Miliaria calandra and rooks Corvus
frugilegus, were significantly denser on wild bird cover.The differences between
wild bird cover were more marked in latewinter as kale and quinoa retained
seeds for longer periods. Within each plot, one wild bird cover and up to four
conventional crops were surveyed at least once.

A replicated, randomised, ontrolled study from November-February in 2000z
2001 and 2001z2002 in 20 arable farms in eastern Scotland (17) found that
farmland bird abundance and diversity were significantly higher in fields
containing wild bird cover crops (0.6z4.2 ha sampled annually than fields with
set-aside, fields with overwinter stubble or fields with conventional crops. Bird
density was up to 100 times higher/ha in wild bird cover crops han on control
fields. The wild bird cover crops attracted 50% more species than setside and
stubble fields; and 91% more than the conventional fields. Of eight species with
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sufficient data for individual analysis, seven were consistently significantly more
abundant in wild bird cover than in control crops. However, skylarks were
significantly more abundant in setaside and stubble fields. The authors point out
that many of the species that favour wild bird cover crops are those currently
causing concern because of their declining populations.

A replicated, randomised, controlled study fromJune September in 200%02 of 21
cereal farms in eastern Scotland (18) found that farmland birds were significantly
more abundant on fields containing wild bird cover crops than on fields with
conventional crops. A total of 25 species were recorded, with up 80 times more
birds seen in wild bird cover than in conventional crops. Over all monticrop
combinations bird density was significantly higher on wild bird cover cops for all
groups except finches in July. Bird density increased steadily over all mdnst of
the study on wild bird cover crops but remained relatively constant on
conventional crops. Wild bird cover crops contained up to 90% more weed species
and 280% more important bird-food weeds, than conventional crops. The wild
bird cover crops were caonposed mainly of kale Brassicaspp., quinoa
Chenopodium guinoaand triticale Triticosecale spp. and were sown in strips (20
pum g8 ! OATAITI OAIPIA T £ 180 EA T £ Al

A review of the results of four projects conductedrom 199872004 of wild bird
cover crops planted in arable farms in England (19) found that the density and
diversity of bird species increased significantly when wild bird cover crops were
included in the farm. Four studies reported greater use of wild bit cover crops
than of commercial crops during winter (OctoberMarch). One study reported an
increase in bird abundance when wild bird cover crops were introduced into areas
that previously lacked them. Kale Brassica napwsd quinoaChenopodium quinoa
were used by the most species. Buckwheat was rarely used by species in any of the
studies. Millet was used by more species than any other cereal. Three other studies
also found that the location of wild bird covers within the wholefarm
configuration had an efect on bird densities. Wild bird covers located close to
hedges were favoured. Four studie found that a mixture of wild bird cover crops
will produce the highest bird density and diversity.

A replicated, controlled, paired site study over winter (19971998) and summer
(1999z2000) in arable farmlands in southern England and the Scottish lowlands
(20) found that songbird density and species richness was higher in wild bird
cover crops in both seasons. In total, more species were recorded in wild bird
cover winter crops than control plots (26 vs. 10 species)Similarly, summerwild
bird cover crops contained more species (14 vs. 10 species). Songbird abundance
was significantly higher on wild bird cover winter (10z50 individuals/ha vs. 1)
and summer (3 individuals/ha vs. 0.4) crops. There was significantly higher
abundance of declining songbird species in the kale Brassica oleracea and quinoa
Chenopodium quinoa but not cerealvild bird cover crops. Winterwild bird cover
plots were sown with kale, quinoa or ereal while summerwild bird cover plots
were predominantly triticale. Thirty experimental and 30 control plots were used

in winter, with six experimental and six control plots in summer.

A replicated, controlled study in FebruaryMarch 2002703 on three aable farms
in Mississippi, USA (21), found that densities of song sparroielospiza melodia
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were significantly higher in field margins seeded with Kobe lespedeZaespedeza
striata and partridge pea Chamaecrista fasciculatacompared to control field
margins, when fields bordered blocks (> 30 m) of herbaceous vegetation (31
birds/ha vs. 8 birds/ha) or strips (<30 m) of woodland (38 birds/ha vs. 10
birds/ha), but not when fields bordered herbaceous strips (96 birds/ha vs. 70
birds/ha) or blocks of woodland (25 birds/ha vs. 28 birds/ha). Savannah
sparrows Passerculus sandwichensiglid not show any such variation, whilst
other sparrow species (notably swamp sparrowM. georgiang were significantly
higher in uncultivated margins adjacent to herbaceous blocks (7Birds/ha vs. 19
birds/ha), herbaceous strips (139 birds/ha vs. 30 birds/ha) and wooded blocks
(51 birds/ha vs. 12.6 birds/ha). Borders were established in 2000 and were
seeded in 2000 and early 2001.

A replicated study in 1999 and 2003 on 256 arable andgstoral fields across 84

farms in East Anglia and the West Midlands, England (22), found that only two of

twelve farmland bird species analysed were positively associated with the
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were Eurasian skylarks (a fieldnesting species) and Eurasian linnets Carduelis

cannabina(a boundary-nesting species). The study did not distinguish between

set-aside, wildlife seed mixtures or overwinter stubble, classing all as

interventions to provide seeds for farmland birds.

A randomised, replicated, controlled trial on four farms in southwest England in
200372006 (23) found that 12, 503 10 m plots of permanent @sture sown with

a wild bird seed attracted more foraging songbirds (dunnock Prunella modularis,
winter wren Troglodytes troglodytes, European robin Erithacus rubecula, seed
eating finches and buntings}than 12 control plots managed as silage (cut twice in
May and July, and grazed in autumn/winter).Dunnocks, but not chaffinches
Fringella coelebs or blackbirds Turdus merula, nested in hedgerows next to the
sown plots more than expected, with 2.5hests/km, compared to less than 0.5
nests/km in hedges next toexperimental grass plots.Experimental plots were
sown with a mix of crops including linseed and legumes. There were twelve
replicates of each management type, monitored over the four years (2092006).

A randomised, replicated, controlled trial on foufarms in southwest England (24)
(same study as Defra 2007) found that 58 10 m plots of permanent pasture sown
with a mix of crops including linseed and legumes attracted more birds, and more
bird species than control treatments, in both summer and winter Plots were
established in 2002, resown in new plots each year and monitored annually from
2003 to 2006. Legumes sown included white clover, red clover, common vetch and
bird &-foot trefoil. There were twelve replicates of each treatment.

A replicated trial on four farms in England (25) found that the numbers of birds
and bird species were higher in sown wild bird mix than crops in December and
January (around 100 birds of over three species per count on average in the wild
bird mix, compared to fewer than 10 birds or <1 species in the crop), but not in
February and March. Eurasian linneCarduelis cannabingat three sites) and reed
bunting Emberiza schoeniclugat one site) were the most abundant bird species
recorded in the wild bird mix. A seed mix cotaining white millet Echinochloa
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esculentg linseed Linum usitatissimum, radish Raphanus sativusand quinoa
Chenopodium quinoawas sown in a 150 x 30 m patch in the centre of an arable
field (winter wheat) on each of four farms in Cambridgeshire, Bedfordshire,
Oxfordshire and Buckinghamshire, in April 2004 and 2005. Birds were counted
once a month between December 2004 and Mar&®05.

A replicated controlled trial on one farm in Warwickshire, UK in 20032006 (26)
found that field corners or margins sown with a wild bird seed mix had more birds
and bird species in winter than all other treatments. Fiftyfive birds/plot from four
species on average were recorded on the wild bird seed plots, compared to 11
bird/plot, or 0.1 z0.7 species on average on control crop plots, plots sown with
wildflower seed mix or left to naturally regenerate. The wildbird seed mix (five
species) was sow in April 2006 and fertilised in late May 2006. The crop, oats,
was sown in October 2005. Each treatment was tested in one section of margin
and one corner in each of four fields. Farmland birds were counted on each plot
on seven counts between DecemberO®6 and March 2007.

A 2007 systematic review identified five papers investigating the effect of winter
bird cover on farmland bird densities in the UK (27). There were significantly
higher densities of farmland birds in winter on fields with winter bird cover than
on adjacent conventionally managed fields. The metanalysis included
experiments conducted between 1998 and 2001 from two controlled trials and
one randomised control trial.

A replicated, randomised, controlled study in September, November, Decbar
and February in 200472005 in seven grassland farms (8796% grass) in western
Scotland (28) found that songbirds responded significantly more positively to
wild bird cover crops in grassland compared to arable regiosm Average songbird
densities were two orders of magnitude greater inwild bird cover crops than
conventional crops (average 51 birds/ha vs. 0.2). The average density of songbirds
in wild bird cover in the grassland region was more than double that imild bird
coverin the arable region at he same time of year (average 61.3 and 29.0 birds /
ha respectively). Average densities in grassland conventional crops were just 14%
of that in the arable region.On each site, an average of 1.2 ha of wild bird cover
and 10.3 ha of conventional crops waeandomly sampled. Arable farm data from
a previous study was used for comparison.

A replicated experiment in northeast Scotland over three winters (20022005)
(29), found that unharvested seeebearing crops were most frequently selected
by birds (28% of al birds despite these patches occupying less than 5% of the area
surveyed). For nine species, seeldearing crops were used more than expected
(based on available crop area) in at least one winter. Outside agmvironment
schemes (the Rural Stewardship Seme and FarmlandBird Lifeline), cereal
stubble was the most selected habitatin total, 53 lowland farms (23 in Rural
Stewardship Scheme, 14 in Farmlan8ird Lifeline, and 16 not in a scheme were
assessed. Over 36,000irds of 10 species were recorded.

The second monitoring year of the same study as (26) in 20@3007 (30) found
that wild bird cover plots had more birds of more species in winter (86 birds/plot,
of six species on average) than control cereal plots, plots sown with wildflower
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seed mix or lef to naturally regenerate (2 birds/plot or less, and 0.41.6
species/plot on average). Farmland birds were counted on each plot on four
counts between December 2007 and March 2008. The crop control in year two
was winter wheat.

A 20009 literature review of agri-environment schemes in England (31) found that

high densities of seeeeating songbirds and Eurasian skylarks were found on land
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songbirds were highest on wild bird seed or cover mix, compared to other agri

environment schemes options. This review also examines several other

interventions, discussed in the relevat sections.

A 20009 literature review of European farmland conservation practices (32) found
that margins sown with wild bird cover crops such as quinoaChenopodium
qguinoaand kale provided more food for seegkating birds in late winter than other
field margin types and supported large number®f some songbird species.

A controlled study in 200222009 on mixed farmland in Hertfordshire, England

(33), found that the estimated population density of grey partridges was

significantly higher on land sown with wild bird cover than on conventional arate

crops. This study also examined the densities found on land under various agri

environment schemes and seaside (which were higher than those on wild bird
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or retain set-asided and the impact of predator control and supplementary food

provision (see see®rovide supplementary food to increase adult survivaand

Q@ontrol predators not on islandsj.

A follow-up review of experiments on the effects of agienvironment measures
on livestock farms in the UK (34), found that in one experiment in southwest
England (the PEBIL project, also reported (23), small inseetating birds preferred
grassland margins sown with plants providing seed foodver plots of grassland
subject to vaious managements, despite there being no difference in insect
numbers between the two sets of treatments. The preference for wild bird cover
was attributed to easier accessibility (less dense ground cover). The review
assessed results from four experimeral projects (one incomplete at the time of
the review) in the UK.

A replicated 2010 site comparison study of 2,046 1 kmz plots of lowland farmland
in England (35) found that three years after the 2005 introduction of the two aggi
environment schemes, Countryside Stewardship Scheme and Environmental
Stewardship, there wasno consistent association between the provision of wild
bird cover and farmland bird numbers. European greenfinch, stock dov@olumba
oenas starling Sturnus vulgaris and woodpigeon Columba palumbusshowed
more positive population change (population incrases or smaller decreases
relative to other plots) in the 9 km? and 25 km? areas immediately surrounding
plots planted with wild bird cover mix than in the area surrounding plots not
planted with wildlife seed mixture. Although Eurasian linnet and rook als showed
positive associations with wild bird cover mix at the 25 km? scale, plots with wild
bird cover were associated with a greater decline in greyagstridge populations at
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both scales between 2005 and 2008. The 2,046 1 km? lowland plots were surveyed
in both 2005 and 2008 and classified as arable, pastoral or mixed farmland.
Eighty-four percent of plots included some area managed according to the Entry
Level Stewardshipor CSS. In both survey years, two surveys were conducted along
a 2 km preselected tansect route through each 1 km2 square.

A replicated site comparison of 2,046, 1 km squares of agricultural land across
England in 2005 and 2008 (36) found that four of eight regions of England had at
least two farmland birds that showed positive responss to wild bird cover and
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thought to benefit from these interventions,only one region (the North West)
showed significantly more positive responses than would be expected lmhance.

Some species responded positively in some regions and negatively in others.

A replicated site comparison study on 1,031 agricultural sites across England in
200472008 (37) found that the proportion of young grey partridges in the
population was hgher in 2007 and 2008 on sites with higher proportions of wild
bird cover. Brood sizes were also related to wild bird cover in 2008 only.
Overwinter survival was positively related to wild bird cover in 200422005 but
negatively in 2007z2008. There were norelationships between wild bird cover
and yearon-year density trends. This study describes the effects of several other
interventions, discussed in tle relevant sections.

A replicated 2010 site comparison study of 52 fields in East Anglia and the West
Midlands, UK, (38) found no difference between the number of seeashting birds

in fields managed under the Higher Level Strata of the Environmental Stewardship
scheme (i.e. on fields planted with Enhanced Wild Bird Seed Mix) than in fields
managed under theEntry Level Strata of the Environmental Stewardship scheme
(i.e. fields planted with wild bird cover mix). In East Anglia, but not the West
Midlands, there were significantly more seedeating birds on fields planted with
wild bird cover under the Environmental Stewardship scheme (59 birds/ha) than
non-Environmental Stewardship fields planted with a game cover (2 birds/ha).
Seedeating birds were surveyed on two visits to each site between 1 November
2007 and 29 February 2008.

A replicated site comparison tudy on farms in two English regions (39) found that
more seedeating farmland songbirds (including tree sparrow and corn bunting)
were found on Higher Level Stewardship wild bird seed mix sites than on nen
stewardship game cover crops in East Anglia gd1 birds/ha on wild bird seed
mix, compared to <0.5 birds/ha on game cover), but not in the West MidlandsZ?2
4 birds/ha on both types). The survey wagarried out in winter 200772008 on 27
farms with Higher Level Stewardship, 13 farms with Entry Level Stewdship and
14 with no environmental stewardship, in East Anglia or the West Midlands.

A replicated study from AprikJuly in 2006 on four livestock farms (3
replicates/farm) in southwest England (40) found that dunnock Prunella
modularis, but not Eurasian Hackbird Turdus merula or chaffinch, nested at
higher densities in hedges alongside fielthargins sown with wild bird seed crops,
or barley undersown with grass and clover, compared to those next to grassy field
edges under various management options (durocks: approximately 2.5
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nests/km for seed crops vs. 0.3/km for grass margins; blackbirds: 1.0 vs. 1.3;
chaffinch: 1.5 vs. 1.4). Margins were 10 m wej 50 m long and located adjacent to
existing hedgerows. Seed crop margins were sown with barley (undersowaith
grass/legumes) or a kale/quinoa mix. There were 12 replicates of each treatment.
This study reports on results from the same experiment as (23).

A replicated study on four farms in Gloucestershire and Oxfordshire, England, in
2007 (41) found that grey partridge released in coveys in the autumn used cover
crops more frequently than birds released in pairs in the spring. This study is
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5.17. Plant nectar  flower mixture/wildflower strips

1 Two replicated and controlled studies from the UK (one randomised) and a European
review (1,3,7) out of seven studies captured found that more birds used nectar/wildflower
strips than crops or land under other managemetudies of a replicated and
controlled experiment in the UK (4,5) found that no more birds used nectar/wildflower
strips in winter than used land under other management.

1 Arreplicated, controlled study from Switzerland (6) found that EuraSkudakylarks
arvensisvere more likely to nest in patches of fields sown with annual weeds than in
crops, and were less likely to abandon nests in these patches.

1 A randomised, replicated and controlled study from the UK (2) found that field margin
management affed their use by birds more than the seed mix used on them.

1
Background

Flowering plants are sown in strips or blocks, for bees and other flowevisiting
insects. Nectar flower mixture can include agricultural varieties of flowering
plants such as cloversincreased numbers of insects may then provide food for
more birds.

A replicated, controlled study in summer and autumn of 1995 and 1996 on 15

sown setaside strips on a farm in Cambridgeshire, UK (1), found that more bird

individuals (average 20% of the dtal) and species (average 56%) used the strips

than the adjacent crop area (average 7% of individuals and 33% of species) in both
years. However, the highest proportions of both individuals and species were
recorded in the field boundaries (average 68% idividuals and 80% of species).
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A randomised, replicated, controlled trial of sown grassy field margins from 2002
to 2006 in eastern England (2) foundthat the management of margins affected
bird use more than the seed mix used. The number of birds using the margins in
summer increased by 29% between 2003 and 2006. Bird densities were higher on
disturbed and graminicide-treated plots than on cut plots o actual bird densities
given, only model results). Bird densities were linked to densities of diurnal
ground beetles (Carabidae), especially in disturbed and graminicidieeated plots.

In winter, there were twice as many birds on cut margins as uncut mgns, and
twice as many birds in the second year than the first. Field margin plots (6 x 30 m)
were established using one of three seed mixes: 1) Countryside Stewardship mix,
2) tussock grass mix and 3) a mixture of grasses and forbs designed for pollimggi
insects. The margins were managed in spring from 2003 to 2005 with one of three
treatments: 1) cut to 15 cm, 2) soil disturbed by scarification until 60% of the area
was bare ground, 3) treated with graminicide at half the recommended rate. There
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were five replicates of each treatment combination, at two farms one in
Boxworth, Cambridgeshire, England, and one in High Mowthorpe, Yorkshire,
England. Birds were surveyed five to eight times between April and July from 2002
to 2006. In winters of 200422005 and 200572006, birds were also surveyed on 6
m margins on 10 farms in eastern England with two seed mixes (tussocky grass
and fine grass). Margins were either cut in autumn or uncut. There were four
replicates of each treatment combination per farm.

A randomised, replicated, controlled trial on four farms in southwest England (3)
found that 503 10 m plots of permanent pasture sown with a grass and legume
seed mix attracted more birds, and more bird species than control treatments in
both summer and winter. Plots were established in 2002, resown in new plots
each year and monitored annually from 2003 to 2006. Legumes sown included
white clover Trifolium repens red cloverT. pratense common vetchVicia sativa
AT A AreoOtedilOLotus corniculatus Thae were twelve replicates of each
management type.

A replicated controlled trial on one farm in Warwickshire, UK in 20032006 (4)
found that field corners or margins sown with a wildflower mix did not have more
birds in winter (species or individuals) than control crop plots. Average counts
were close to zero birds/plot for both. The wildflower mix (25 broadleaved nor
grass species, making up 10% by weight, with 90% grass from four species) was
sown in August 2005 and treated with graminicide in November @05. Plots were
cut three times in 2006, and cuttings removedlhe crop, oats, was sown in October
2005. Each treatment was tested in one section of margin and one corner in each
of four fields. Farmland birds were counted on each plot on seven counts beten
December 2006 and March 2007.

The second monitoring year of the same study as (4), from 2093007 (5) found
that wildflower plots did not have more birds in winter than control cereal plots.
There were two birds/plot or fewer, and 0.471.6 bird species/plot on average on
all treatments except those sown with wild bird seed mix. Farmland birds were
counted on each plot on four counts between December 2007 and March 2008.
The crop control in year two was winter wheat.

A replicated, controlled study from MarchJuly in 2006 in winter wheat fields in
mixed farming lands near Berne, Switzerland (6), found that Eurasian skylarks
Alauda arvensiswvith territories that included undrilled patches were significantly
less likely to abandon their territory than birds without patches, and more likely

to use the undrilled patches as nesting and foraging sites than expected by chance.

The strips were sown with six annual weed species but otherwise resembled

skylark plots and this studyE O AEOAOOOAA ET AAOAEI ET O#OA,
A 2009 literature review of European farmland conservation practices (7) found

that the availability of bird food-species was higher in nectarich field margins

than in crops, and several species used ngins planted with wildflower mixes
morethangrassi 11 U OOOEDO j OAA 601 AT O COAOO AOAEA

2z oA o~ N s A o~ wT N .

IO DPAOOOOA AEAI AOG8Q8 4EEO OAdghUagiAEOAOOOA

environment options, which are described in the relevant sections
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5.18. Create uncultivated margins around intensive

1

T

T

arable or pasture fields

A replicated, controlled study from the USA (1) found thawthreeespes found

on uncultivated margins were not found on mown field edges. A replicated study from
Canada (2) found fewer species in uncultivated margins than in hedges or in trees
planted as windbreaks.

Three replicated studies from the USA argl QYKofie controlled, found that some

birds were associated with uncultivated margins, or that birds were more abundant on
margins than on other habitats. One study found that these effects were very weak. Four
replicated studies (two of the same expefiomerthe UKi &7), two controlled,

found that uncultivated margins contained similar numbers of birds in winter, or that
several species studied did not show associations with margins.

A replicated, controlled study from the UK (6) found thatnyetkimtizeriza

citrinellaised uncultivated margins more than crops in early summer, but use fell in
uncut margins in late summer. Cut margins however, were used more than other habitat
types late in summer.

A replicated study from the UK (8) foundelsigi sarvival for grey partRegdix
perdixeleased in margins.

Background

This intervention allows vegetation in field margins to regenerate naturally,
without planting, although it can involve subsequent mowing. The margins are not
fertilised and only spot-treated with herbicides if necessary.
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A replicated, controlled studyin February 1997 and 1998 on eight arable farms in
North Carolina, USA (1), found that sparrow species were significantly more
abundant on farms with uncultivated field margins(set up in 1996) than on those
with mown field edges (3436 sparrows/ha for uncultivated margins vs. 21
sparrows/ha for mowed edges). In addition, uncultivated field margins contained
three species (whitethroated sparrow Zonotrichia albicollis field garrow
Spizella pusillaand chipping sparrow S passering not found in mowed edges; all
four species found in mowed edges (savannah sparroRasserculus sandwichensis
song sparrow Melospiza melodia swamp sparrow M. georgianaand dark-eyed
junco Junco hymalis) were also found in uncultivated field margins. In total, 93%
of birds detected in field edges were sparrows.

A replicated study in southern Quebec, Canada, in July 1995 (2), found that
herbaceous borders around arable fields held significantly fewendividuals and
species than either hedges or trees planted as windbreaks (19 species found in 17
herbaceous borders, at 19 birds/ha vs. 25 species at 51 birds/ha for 17
windbreaks and 39 species at 57 birds/ha for 27 hedges). Differences were
significant, even when adjusting for different sample sizes.

A replicated study in 1999 and 2003 on 256 arable and pastoral fields across 84

farms in East Anglia and the West Midlands, England (3), found that a combination

I £ AOAAOCET ¢ bl Al OA Ar sfipd/hdgindadurdia@ble@dOA OO A O A
DAOOOOA EEAI AG6Qq AT A O1 AOI OEOAOGAA 1 AOCET O
associated with four out of twelve farmland bird species analysed. These were

skylark Alauda arvensiqa field-nesting species) and chaffincé Fringilla coelebs

whitethroat Sylvia communisand yellowhammers Emberiza citrinella (all
boundary-nesting species). The study did not distinguish between uncultivated

and planted margins. This study describes several other interventions, discussed

in the relevant sections.

A replicated controlled trial on one farm in Warwickshire, UK in 20032006 (4)
found that field corners or margins left to naturally regenerate for one year did
not have more birds in winter (species or individuals) than control crop fots.
Average counts were one bird/plot or fewer for both treatments. The plots were
left as unmanaged wheat stubble for all of 2006. The crop, oats, was sown in
October 2005. Each treatment was tested in one section of margin and one corner
in each of fou fields. Farmland birds were counted on each plot on seven counts
between December 2006 and March 2007.

The second monitoring year of the same study as (4), from 2093007 (5) found

that naturally regenerated plots did not have more birds in winter than ontrol

cereal plots. There were two birds/plot or fewer, and 0.41.6 bird species/plot on

AOGAOACA 11T Al1l OOAAOGI AT OO AgAADPO xEI A AEOA
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between Deember 2007 and March 2008. The crop control in the second year

was winter wheat.

A replicated, controlled study in MayAugust 20056 on five farms in
Aberdeenshire, Scotland (6), found that a larger proportion of earlgummer
yellowhammer Emberizacitrinella foraging flights were in field margins (32% of
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233 flights from ten nests), compared to cereal crops (8%). However, in late
summer, cereal fields were used more (up to 56% of 506 flights) and field margins
less (down to 15%). In 2006, sections fomargins around some nests were cut
down to the soil. These patches comprised 222.4% of margin area, and were
used for 2.9% of 172 foraging flights in early summer and 34% of 77 foraging
flights in late summer. The authors suggest that yellowhammers udecut patches
disproportionately as the uncut sections grew taller and so reduced the access to
invertebrates.

A large 2010 site comparison study of 2,046 1 km2 plots of lowland farmland in
England (7) found that three years after the 2005 introduction othe Countryside
Stewardship Scheme and Entry LevelStewardship schemes, there was no
consistent association between the provision of uncultivated field margins on
arable or pastoral farmland and farmland bird numbers. Although plots with field
margins did see more positive population changes (increases or smaller decreases
relative to other plots) of rook Corvus frugilegus starling Sturnus vulgarisand
woodpigeon Columba palumbusthe effect was small, with starlings, for example,
showing increases of only0.0002 individuals for every 0.001 km2 of margin in
mixed farmland plots. Other species expected to benefit from margin provision
including corn bunting Emberizacalandra, grey partridge Perdix perdix kestrel
Falco tinnunculus jackdawCorvus monedulareed bunting Emberiza schoeniclys
and common whitethroat Sylvia communisall showed no effect of margin
management. YellowhammerEmberiza citrinella, also expected to benefit from
margin creation, showed a positive association in mixed landscapes and a agge
association on grassland plots. The 2,046 1 km2 lowland plots were surveyed in
both 2005 and 2008 and classified as arable, pastoral or mixed farmland. Eighty
four percent of plots included some area managed according to the Entry Level
Stewardship or the Countryside StewardshipScheme. In both survey years, two
surveys were conducted along a 2 km prselected transect route through each 1
km2 plot.

A replicated study on four farms in Gloucestershire and Oxfordshire, England, in
2007 (8) found that grey partridge Perdix perdixreleased in pairs in the spring
used field margins more frequently than birds released as family groups in the
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(8) Rantanen, E. M., Buner, F., Riordan, P., Sotherton, N. & Macdonald, D. W. (2010) Habitat
preferences and survival in wildlife reintroductions: an ecological trap in reintroduced grey
partridges. Journal of Applied Ecology7, 13571364.

5.19. Plant grass buffer strips/margins around arable or
pasture fields

1 One replicated controlled study from the USA (11) found that there were more species
in fieldbordered by margins than unbordered fields. Two replicated studies from the UK
(6,7), one with paired sites, found no effect of field margins on species richness. A
replicated, controlled study from the UK (1) found that more birds and more species used
sown strips in fields than the fields themselves, but even more used field margins.

1 Nine studies from the UK and USA, seven replicated, two controlled, found more positive
population trends, higher populations or strong habitat associations for some or all
species for sites with grass margins to figldg1(R11,135). One study
investigated multiple interventions. Three replicated studies from the UK (6,8,13) found
that grass field margins did not have a positive effect on populations of some or all bird
species investigated.

1 Both studies that examined habitat use (one replicated, both from the UK) found that
species used margins more than other habitats (5,12). A randomised, replicated and
controlled study from the UK (9) found that birds usedscotareathsn uncut
margins during winter but less than other management regimes during summer. The
authors argue that management type is more important than the seed mix used to sow
the margins.

1 Areplicated study from the UK (14) found that greypadixdgogrdnad smaller
broods in grass margins than other habitat types.

Background

This intervention involves planting field margins with a grassrich seed mixture.

)y O ET Al OAA @nhabeEll igrdss tér@ns Aavailable under the English
Higher Level Stewardship scheme. The margins are not fertilised and only spot
treated with herbicides if necessary.

A replicated, controlled study in summer and autumn of 1995 and 1996 on 15

sown setaside strips on a farm in Cambridgeshire, UK (1) found that more bird

individuals (average 20%) and species (average 56%) used the strips than the

adjacent crop area (averge 7% individuals and 33% species) in both years.

However, the highest proportions of both individuals and species were recorded

in the field boundaries (average 68% ind. and 80% spp.). The highest species

richness was found in the most diverse grass mixd EA OAAA [ EgGOOOA 041
-EOAEODOI C8 xEOE 111U xEIAZEITxAOO AOOOAAOAA i
numbers. Note that no statistical analyses were performed on these data. Five seed

mixtures were sown on setaside areas (minimum 20 m wide and 10 m long) in

the autumns of 1993 and 1994. Seed mixtures contained either only grass species

(three mixes including three to six species, cost £2570/ha), a mix of grasses and
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herbs (six grass and eight herb species, cost £300/ha) or only herbs 11 spegies
£35/ha). Birds were recorded during 15 min point counts on 10 occasions
AAOxAAT +O1T A AT A 3APOAI AAO pwwuv ATA
location was recorded in three categories: field boundary, setside strip and crop.
After each count, the stpps were walked to flush any birds present but not visible
during the count.

A 2000 literature review (2) found that the UK population of cirl buntings
increased from between 118 and 132 pairs in 1989 to 453 pairs in 1998 following
a series of schemes deghed to provide overwinter stubbles, grass margins, and
beneficially managed hedges and seatside.Numbers on fields under the specific
agri-environment scheme increased by 70%, compared with a 2% increase
elsewhere.

A 2001 replicated paired site comparisa study in south Devon (3) found that
fields with 6 m grass margin were associated with increases in cirl bunting
Emberiza cirlusnumbers. Six of 7 Countryside Stewardship Scheme plots that had
6 m grass margins and were within 2.5 km of former bunting teftories gained
birds, whereas more generally there were declines of 20% in bunting numbers on
land not-participating within the CSS. Fortyone 2x2 km? squares containing both
land within Countryside Stewardship Scheme and neRountryside Stewardship
Scheneland were surveyed in 1992, 1998 and 1999. In each year each square was
surveyed at least twice, the first time during midApril to late May, and the second
time between early June and the end of August.

A replicated, controlled study in winter 1999/2000 and summer 2000 on 23
pastoral farms in the West Midlands, UK (4), found 16 times higher winter
densities of seedeating birds within 6 m of boundaries on fields with Countryside
Stewardship Scheme grass margins than on fields without (1.1 vs. 0.1 birds)ha
and twice as many Eurasian blackbird§urdus merulanear the boundaries on
fields without Countryside Stewardship Scheme grass margins than with (1.8 vs.
0.9 birds/ha). A total of 388 grass fields were surveyed four times each in winter
and in summer. \ statistical analysis was performed.

A controlled study from MayAugust in 19957 and 1999 on a mixed arable and
pastoral farm in Oxfordshire, UK (5), found that yellowhammers Emberiza
citronella spent significantly greater time foraging in grass marginsand field
boundaries than in other habitats. There was no difference between margins and
boundaries, or betweencut and uncut grass margins. However, greater use was
made of both cut and uncut grass margins combined than field boundaries.
Habitats surveyedwere cut (1.8 km) or uncut (1.6 km) grass margins (2 or 10 m
wide, at edges of arable field), field boundaries, arable fields (wintesown cereals)
and grass fields (pasture, silage and haypund. Total area surveyed wasl43 ha

in 199577 and 107 ha in 199.

A 2006 replicated site comparison study of 42 fields in the UK (6) found that
installing 6 m-wide grass field margin strips along arable fields had no effect on
the number of birds or bird species found to breed or forage on farmland. Under
the Countryside Stewardship Scheme, these-®-wide grass field margin strips

were grown through natural regeneration, the sowing of grass, or grass/forbs
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mixture. Pesticides applications were prohibitedz except for the patchwise
control of problem weeds. The margi, which could not be used for regular access
by farm vehicles, may havebe mown once a year after mid July, and dense cuttings
must be removed. The study surveyed seven pairs of fields (one with field margins
managed under the Countryside Stewardship Scheanone conventionally farmed)
and the 12.5 ha area surrounding each field, from three different regions of the UK
four times during the breeding season.

A replicated, paired sites comparison in miesummer 2003 on 42 arable fields in
southern England (7) faind that there were no more farmland bird species and
birds were no more abundant on fields with 6 m wide grassy margins, compared
to control fields without margins (11718 species/site for 21 fields with margins
vs. 11715 species/site for 21 without).

A replicated study in 1999 and 2003 on 256 arable and pastoral fields across 84
farms in East Anglia and the West Midlands, England (8), found that a combination
I £ AOCAAOGET ¢ O1 AOI OEOAOAA | OAA O#OAAOQA
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associated with four out of 12 farmland bird species analysed. These were
skylarks Alauda arvensiga field-nesting species) and chaffincheBringilla coelebs
whitethroats Sylvia communisand yellowhammers Emberiza citrinella (all
boundary-nesting species). The study did not distinguish between uncultivated
and planted margins. This study describes several other interventions, discussed
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A randomised, replicated, controlled trial of sown grassy field margins from 2002
to 2006 in eastern England (9) found that the management of margins affect bird
usemore than the seed mix used. The number of birds using margins on two farms
in summer increased by 29% between 2003 and 2006 and bird densities were
higher on disturbed and plots treated with grasskilling herbicides (graminicides)
than on cut plots (no atual bird densities given, only model results). Bird densities
were linked to densities of diurnal ground beetles (Carabidae), especially in
disturbed and graminicide-treated plots. In winter, there were twice as many
birds on cut margins on 10 farms asmuncut margins, and twice as many birds in
the second year than the first. Field margin plots (6 x 30 m) were established using
one of three seed mixes: 1) Countryside Stewardship mix, 2) tussock grass mix and
3) a mixture of grasses and forbs designed fgollinating insects. The margins
were managed in spring from 2003 to 2005 with one of three treatments: 1) cut
to 15 cm, 2) soil disturbed by scarification until 60% of the area was bare ground,
3) treated with graminicide at half the recommended rate. fiere were five
replicates of each treatment combination, at two farms one in Boxworth,
Cambridgeshire, England, and High Mowthorpe, Yorkshire, England. Birds were
surveyed five to eight times between April and July from 2002 to 2006. In winters
of 2004/5 and 2005/6, birds were also surveyed on 6 m margins on 10 farms in
eastern England with two seed mixes (tussocky grass and fine grass). Margins
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were either cut in autumn or uncut. There were four replicates of each treatment
combination per farm.

A 2007 literature review discussing research on a farm in Leicestershire, UK (10),

found that grass margins around fields contained high numbers of yellowhammer

Emberiza citrinellaand whitethroat Sylvia communisests, the former of which

had higher survival than in adjacent hedgerows. This study is also discussed in

O, AAOA O1 AOI bbAAR AOI OEOAOGAA 1T AOCET O T 0 bPI1
Ppi1006h O#OAAOA OEUI AOE P11 0068 AT A O#OAAOA

A replicated controlled study in May and June 20Q2! on six arable farms in
Mississippi, USA (11), found that there were significantly more farmland bird
species in bordered field margins, compared to unbordered margins
(approximately 5 species/ha for 35 bordered margins vs. 0.5 species/ha for 21
unbordered margins). There were higher densities of farmland birds on margins
and crops for fields with wide borders (35 birds/ha for 7711 wide borders and
27729 birds/ha for adjacent cropland), compared with narrow margins (18
birds/ha for 24727 narrow borders and 13z15 birds/ha for cropland) or fields
without borders (3 birds/ha for 21 unbordered margins and 179 birds/ha for
cropland). Four species (reewinged blackbird Agelaius phoeniceysdickcissel
Spiza americananorthern cardinal Cardinalis cardinalis indigo buntingPasserina
cyanegd were significantly more abundant on bordered margins. Borders
consisted of strips either 12 m (narrow) or 20756 m (wide) around arable fields
and planted in spring 2002 with grasses and legumes. If nemative species wee
dominant, the borders were also treated with selective herbicide.

A replicated study in Aberdeenshire, Scotland, in Magugust 20046 (12),

investigated the impact of cutting sown and naturally regenerated field margins,

with yellowhammers Emberiza citinella appearing to use cut patches of margins

for 3% (of 172) in early summer, compared to 34% (of 77) foraging flights in late
O0i i A0O8 4EEO OOOAU EO AEOAOOOAA ET O#OAAOGA
AOAAT A T O PDAOOOOA EEAI AOG 8

A replicated studyin February 2008 across 97 1 kraplots in East Anglia, England

(13), found that 19 of 24 farmland bird species responded positively to field

margins managed under agrenvironment schemes, but only yellowhammer

Emberiza citrinella and possibly blackcapsSylvia altricapilla showed strong

responses. Great titd?arus majorand common starlingsSturnus vulgarisshowed

weak positive responses. Field margins were categorised as grassy/weedy,

bare/fallow or wild -bird cover (although very few fields had wild bird ©ver) and

most were managed under the Entry Level Stewardship scheme. This study also

ET OAOOECAOAA OEA AEEAAOO 1T &£ £FEAIT A AT O1 AAOL
AAT AEFEO xEI Al EZAAS S

A replicated site comparison study on 1,031 agricultural sites across Emrgld in

2004z8 (14) found that grey partridge Perdix perdixbrood size was negatively
associated with the proportion of a site under planted grass buffer strips, with a
significant relationship in 2008. The ratio of young partridges to old was
negatively related to the proportion of grass strips in 2005 and 2008. However,
year-on-year changes in partridge density and overwinter survival were
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positively correlated with the proportion of grass buffer strips on a site in some
years - 2006 to 2007 (yearon-year changes) and 20036 (overwinter survival).
This study describes the effects of several other interventions, discussed in the
relevant sections.

A replicated site comparison study on farms in three English regions (15) found

that hedges alongside grass leA | AOCET O O4&I 1 OEOOEAAIT T U A1l
Level Stewardship had more yellowhammers (estimate of 0.4 birds/m) compared

to hedges without a grass margin (estimated 0.2 birds/m). Hedges alongside
unenhanced grass margins, either conventionally manageokr managed under

Entry Level Stewardship, did not have more yellowhammers. Surveys were

carried out on 69 farms with Higher Level Stewardship in East Anglia, the West

Midlands or the Cotswolds and on 31 farms across all three regions with no
environmental stewardship.

Q) Clarke, J. H., Jones, N. E., Hill, D. A. & Tucker, G. M. (1997) The management of seaside within
a farm and its impact on birds. Proceeding of the 1997 Brighton Crop Protection Conferdh8e
1179 1184.

2 Aebischer, N. J., Green, RE. & Evans, A. D. (2000) From science to recovery: four case studies of
how research has been translated into conservation action in the UK. 4354 in: N.J. Aebischer,
A.D. Evans, P.V. Grice, J.A. Vickery (eds)Ecology and Conservation of Lowland Farml&idis.
British Ornithologists Union, Tring.

?3) Peach, W., Lovett, L., Wotton, S. & Jeffs, C. (2001) Countryside stewardship delivers cirl
buntings (Emberiza cirluyin Devon, UK. Biological Conservatiqri01, 361373.

4 Buckingham, D. L., Peach, W. Jand Fox, D.(2002) Factors influencing bird use in different
pastoral systems. In: J. Frame (edConservation pays? Reconciling environmental benefits with prof
table grassland system8&ritish Grassland Society occasional symposium no. 36, pp. 5558. Biitish
Grassland Society, Reading, UK.

5) Perkins, A. J., Whittingham, M. J., Morris, A. J. & Bradbury, R. B. (2002) Use of field margins by
foraging yellowhammers Emberiza citrinellaAgriculture, Ecosystems & Environmen®3, 413420.

(6) Kleijn, D., Baquero, R. A., Clough, Y., Diaz, M., Esteban, J., Fernandez, F., Gabiriel, D., Herzog, F.,
Holzschuh, A., J6hl, R., Knop, E. Kruess, A., Marshall, E. J. P., Steffaibewenter, |., Tscharntke,
T., Verhulst, J., West, T. M. & Yela J. L. (2006) Mixed biodiverdy benefits of agri-environment
schemes in five European countries.Ecology Letters9, 243 254.

@) Marshall, E. J. P., West, T. M. & Kleijn, D. (2006) Impacts of an agrenvironment field margin
prescription on the flora and fauna of arable farmland in different landscapes. Agriculture,
Ecosystems & Environment 13, 3644.

(8) Stevens, D. K. & Bradbury, R. B. (2006) Effects of the Arable Stewardship Pilot Scheme on
breeding birds at field and farm -scales.Agriculture, Ecosystems & Environment12, 283290.

9) Henderson, I. G., Morris, A. J., Westbury, D. B., Woodcock, B. A,, Potts, S. G., Ramsay, A. &
Coombes, R. (2007) Effects of field margin management on bird distributions around cereal
fields. Aspects of Applied Biolog®1, 53 60.

(10)  Stoate,C. & Moorcroft, D. (2007) Researchbased conservation at the farm scale: Development
and assessment of agrienvironment scheme options. Aspects of Applied Biolog®1, 161 168.

(11) Conover, R. R., Burger, L. W. & Linder, E. T. (2009) Breeding bird resporse to field border
presence and width. Wilson Journal of Ornithology121, 548555.

(12) Douglas, D. J. T., Vickery, J. A. & Benton, T. G. (2009) Improving the value of field margins as
foraging habitat for farmland birds. Journal of Applied Ecolog$6,353 362.

(13) Davey, C. M., Vickery, J. A, Boatman, N. D., Chamberlain, D. E. & Siriwardena, G. M. (2010)
Entry Level Stewardship may enhance bird numbers in boundary habitats. Bird Study, 57, 41%
420.

(14) Ewald, J. A., Aebischer, N. J., Richardson, S. M., Grice, P. V. & Cooke, A. |. (2010) The effect of
agri-environment schemes on grey partridges at the farm level in England. Agriculture,
Ecosystems & Environmen138, 5%63.
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(15) Field, R. H., Morris, A. J., Grice, P. V. & Cooke, A. I. (2010) Evaluating the English Higher Level
Stewardship scheme for farmland birds. Aspects of Applied Biolog$#00, 5968.

5.20. Use mowing techniques to reduce chick mortality

1 A review from the UK (2) found a large increaseakeCoex crepopulations in
the UK following a scheme to delay mowing and promotériemaigrakewing
techniques.

1 One replicated controlled study from the UK (1) and a review from the UK (3) found lower
levels of mortality of corncrakes andaBisiadarRlauda arvensighen wildlife
friendly mowing techniques were used, compared to other techniques.

Background

During mowing and harvesting operations, grounehesting birds frequently
remain in long grass or crops for as long as possible. If mawg/harvest occurs
from the outside of the field inwards, this behaviour can leave the birds trapped
in the centre of the field and killed as the last patch is harvested. Adjusting mowing
techniques, for example starting from the inside of the field, can énefore allow
chicks to escape into field margins.

A replicated controlled study in three areas in Ireland between 1992 and 1995 (1)
found that corncrakeCrex crexchicks were more likely to survive in hay and silage
meadows when they were mown from the insideout (I-O), compared to the
traditional outside-in (O-1) mowing pattern (68% survival for 76 chicks in FO
fields vs. 45% survival for 31 chicks in @ fields). Most chicks (80%) were killed
during the last eight sweeps of the harvester for dand the last five for +O, and
mortality was zero for both methods when the nearest tall vegetation was within

5 m of the edge of the field. Chicks that were more than erday old were able to
move fast enough away from the mower to escape, so long as a route to unmown
cover was available.

A 2000 literature review (2) found that the UK population of corncrakerex crex

increased from 480 to 589 males between 1993 and 199@n average rise of

3.5%lyear) following schemes to get farmers to delay mowing dates and to leave

I AAGET ¢ OTi1T x1T OAT OOEAT 008 OiF Ailil1 x AEEAEO

A review of four experiments on the effects of agrenvironment measures on
livestock farms in the UK (3) found one trial from 2006 to 2008 that tested the
effect of mowing techniques to reduce mortality of Eurasian skylark#\lauda
arvensisnesting in silage fields. Preliminary results showed that chick survival was
strongly affected by thetype of machinery used. Survival was four times higher
using wider machinery and reducing the number of machinery passes than
without these changes. However, the number of new birds produced each year
(productivity) was more sensitive to re-nesting rates tan chick survival. This
study formed part of a Department for Environment, Food and Rural Affairs
(Defra) funded project (BD1454) for which no reference is given in the review.
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(2) Tyler, G. A., Green, R. E. & Casey, C. (1998) Survival and behaviour otorncrake Crex crexchicks
during the mowing of agricultural grassland. Bird Study, 45, 33 50.

2) Aebischer, N. J., Green, R. E. & Evans, A. D. (2000) From science to recovery: four case studies of
how research has been translated into conservation actio in the UK. 43t54 in: N.J. Aebischer,
A.D. Evans, P.V. Grice, J.A. Vickery (eds)Ecology and Conservation of Lowland Farmland Birds
British Ornithologists Union, Tring.

3) Buckingham, D. L., Atkinson, P. W., Peel, S. & Peach, W. (2010) New conservatioomeasures for
birds on grasslands and livestock farms. BOU Proceedings Lowland Farmland Birds lll: delivering
solutions in an uncertain worldBritish Ornithologists Union.

5.21. Provide refuges in fields during harvest or mowing

1 A replicated study in Frahydound that fewer gamebirds came into contact with
mowing machinery when refuges were left in fields than when they were not left.

1 A review from the UK (2) found that EurasianAkyldakarvensigd not nest at
higher densities in uncut refugesgtitiae rest of the fields.

Background

During mowing and harvesting operations, grounehesting birds frequently
remain in long grass or crops for as long as possible. If mowing/harvest occurs
from the outside of the field inwards, this behaviour can leavéhe birds trapped

in the centre of the field and killed as the last patch is harvested. However, if
unharvested refuges are left in fields then it is possible that chicks and adults will
remain in them and survive.

A replicated study in 1997 in 62 hay felds in Bourgogne, France (1), found that
contact between mowing machinery and unfledged common quaiCoturnix
coturnix and corncrake Crex crexwas reduced by approximately 50% and 33%
respectively, by leaving 10 m wide, uncut strips in the centre of fids. In addition,
unmowed strips held the highest concentrations of corncrakes, quails and
passerines (7.7 birds/ha, 3.8 birds/ha and 10.8 birds/ha respectively in 1996).

A review of four experiments on the effects of agignvironment measures on
livestock farms in the UK (2) found one trial from 2006 to 2008 demonstrating
that uncut nesting refuges for skylarksAlauda arvensign silage fields were not
used more than other areas. Refuge plots of 1 ha were cut with raised mowing
height in the first silage cu, then left uncut for the rest of the season. The plots
were preferred for re-nesting for two weeks following the first cut, but
subsequently did not have higher nest densities than other areas. Skylarks
continually re-nest rather than re-nesting in a bath after each cut. After the
second cut, safe areas were completely avoided by skylarks. This study formed
part of a Defrafunded project (BD1454) for which no reference is given in the
review.

(2) Broyer, J. (2003) Unmown refuge areas and their influence on the survival of grassland birds in
the Sadne valley (France)Biodiversity and Conservatiori2, 12191237.

(2) Buckingham, D. L., Atkinson, P. W., Peel, S. & Peach, W. (2010) New conservation measures for
birds on grasslands and livestock farms. BOU Proceedings Lowland Farmland Birds IlI: delivering
solutions in an uncertain worldBritish Ornithologists Union.
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5.22. Mark bird nests during harvest or mowing

1 A replicated study from the Netherlands (1) found that north&fankjmsing
vanellugestswvere less likely to be destroyed when they were marked, compared to
when they were not.

Background

Marking the nests of groundnesting birds may reduce the accidental destruction
by farmers during harvest or mowing.

A replicated study in 20056 on arable firms in Noordoostpolder and Oostelijk
Flevoland, the Netherlands (1), found that marked northern lapwingvanellus
vanellusnests were significantly less likely to fail as a result of farming operations
than unmarked nests (9% of 1,644 marked nestslestroyed vs. 1342% of 229
unmarked nests). However, overall survival rates did not differ significantly (3¢
73% success for marked nests vs. 386% for unmarked), with some evidence
that marked nests were deserted or predated more often. Nests on the nkad
farms (121 in 2005, 113 in 2006) were marked with two bamboo poles (1 m high)
by 1517171 volunteers, and farmers told of their presence. On the control farms,
no markers were put in place and farmers were not informed of the nests.

Q) Kragten, S., Nagel, J. A. N. & De Snoo, G. R. (2008) The effectiveness of volunteer nest protection
on the nest success of northern lapwingsVanellus vanellu®n Dutch arable farms. Ibis, 150, 66¥

673.
5.23. Relocate nests at harvest time to reduce nestling
mortality

1 A repliated controlled study from Spain (1) found that clutches that were temporarily
removed from fields during harvest and then replaced had higher hatching and fledging
rates than control clutches. Effects were greater on clutches that were older when
moved.

Background

If nests are likely to be destroyed by machinery during harvest or mowing, it may
be possible to move them and then return them after the danger has passéf.

nests are extremely likely to be destroyed during harvest or mowing then it may
be beg to remove the chicks and handear them. Studies on the effects of this
intervention are found in the chapter on captive breeding and handearing.

A replicated, controlled study from 198%91 in five areas of cereal fields in

southwest Spain (1) found tA O T AOOI ET ¢ 11 OOAI EGridus | £ - 11
pygarus was significantly lower, and fledging success significantly higher, for

clutches that were removed from fields before harvesting, and returned within an

hour, compared to control (unmoved) clutcheg28% mortality and 75% of nests

fledging at least one chick in 72 managed clutches vs. 67% mortality and 29%

fledging success in 39 controls)Outcome was highly dependent on clutch age at

time of harvest:no clutches less than ten days old at harvest tlged young, whilst
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nest management increased the proportion of successful clutches agedz20
days at harvesting from 14% to 75%. The average harvest date of barley fields was
later than for wheat or oat fields, but the small number of clutches (13) in b&y
fields made it impossible to assess the influence of nesting habitat on unmanaged
clutch success.The nature of the crop (wheat and/or oat vs. barley) did not
influence breeding success in managed clutches.

1)

Corbacho, C., Sanchez, J. M. &anchez, A. (1999) Effectiveness of conservation measures on

5.24. Make direct payments per clutch for farmland birds

1 One of two replicated and controlled study fWetheéhlands (2) found that farms

with per clutch payments held slightly higher breeding densities of waders, but not higher
overall numbers than control farms. One study found no population effects over three
years (1).

A replicated and controlled gtidfound higher hatching success on farms with
payment schemes than control farms.

Background

Most agrienvironment schemes aim to compensate farmers for the cost of
conservation management on their land, irrespective of the outcomes. The
Netherlands, havever, also has a scheme where farmers are paid directly, based
on the number of breeding bird pairs on their land.

A replicated and controlled study on intensive dairy grassland in the western
Netherlands between 1993 and 1996 (1) found that northern lapwg Vanellus
vanellusand blacktailed godwit Limosa limosashowed higher hatching success on
15 farms offered perclutch payments for farmland birds than on nine control
farms (65% vs. 48% for lapwing, 63% vs. 39% for godwits). A nesignificant
difference was also seen for common redshankringa totanus (39% vs. 21%).
There were no differences in treatment during 19934, before payments. The
number of control farms was reduced to three in 19956, because the farmers on
other farms had become too involvedn conservation for their farms still to be
considered true controls. No other bird conservation measures were in place and
OEA AT OO0 xAO AOOEI AOGAA -levelOimpactstwerd INGEOAES8 01
observed, possibly due to the relatively short timescale aml small number of
farms.

A replicated and controlled paired sites study in the western Netherlands in 2003
(2) found slightly higher breeding densities of birds on 19 grassland plots with
per-clutch payments for wader clutches, compared to 19 paired, corf plots,
both when delayed mowing was also used and when petutch payment was the
only scheme used (13 territories/plot for combined schemes; 13 territories/plot
for per-clutch payment and 11 territories/plot for controls). However, birds were
not more abundant under either scheme, compared with controls (approximately
125 birds/plot for combined schemes; 125 birds/plot for per-clutch payment and
110 birds/plot for controls). Wader breeding densities were higher (but not
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significantly so) on combined andper-clutch payment plots (approximately 7
territories/plot for combined schemes; 7 territories/plot for per -clutch payment
and 5 territories/plot for controls). When individual wader species were analysed,
there were higher numbers of redshanki'ringa totanuson combined or perclutch
payment plots (approximately 5 birds/plot for combined schemes; 5 birds/plot
for per-clutch payment and 3 birds/plot for controls), but there were no
significant differences in breeding densities for redshank, northern lapwing
Vanellus vanellusEurasian oystercatcheHaematopus ostralegusr black-tailed
godwit Limosa limosa The authors suggest that groundwater depth, soil hardness
and prey density drove these patterns. All farms had been operating the schemes
for at least three (and an average of four) years before the study. This study is also
AEOAOOOAA ET O$Al AU EAUET CTi i xET C68
(2) Musters, C. J. M., Kruk, M., De Graaf, H. J. & Keurs, W. J. T. (2001) Breeding birds as a farm
product. Conservation Biologyl5, 363 369.
2) Verhulst, J., Kleijn, D. & Berendse, F. (2006) Direct and indirect effects of the most widely

implemented Dutch agri -environment schemes on breeding waders. Journal of Applied Ecology
44, 7@ 80.

5.25. Control scrub on farmland

1 Areplicated study from thelYknd a negative relationship between the number of
young grey partridgerdix perdper adult and a combined intervention of scrub
control, rough grazing and the restoration of varmaiars¢imabitats.

Background

Scrub on farmland can add complxity and heterogeneity to farmland. However, if
scrub dominates nonproductive land on farms it may lead to declines in species
that require grassland and other farmland habitats.

A replicated site comparison study on 1,031 agricultural sites across Emgld in
2004z8 (1) investigated the impact of scrub control on grey partridgePerdix
perdix. However, the study does not distinguish between the impacts of scrub
control, rough grazing and the restoration of various semnatural habitats. There
was a negatve relationship between the combined intervention and the ratio of
young to old partridges in 2008. This study investigated several other
interventions, discussed in the relevant sections.

(2) Ewald, J. A, Aebischer, N. J., Richardson, S. M., Grice, PV. & Cooke, A. |. (2010) The effect of
agri-environment schemes on grey partridges at the farm level in England. Agriculture,
Ecosystems & Environmen138, 5%63.

5.26. Take field corners out of management

1 A replicated study in the UK (1) found that ogemwivékiof grey partriBgedix
perdixvas higher where field corners were taken out of management than on other sites
for one of three winters. There was no relationship with the intervention and brood size,
the ratio of young to old birds or d&asiges.
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Background

Field corners can be taken out of management on both arable and livestock farms.
This can either involve simply not managing or planting corners with grass (see
Al 01 001 AT O COAOO AOEAEAO OOOEDOB QS

A replicated site comparison study on 1,81 agricultural sites across England in
2004z8 (1) found that grey partridge Perdix perdix overwinter survival was
positively correlated with taking field corners out of management, significantly so
in 2007z8. There were no relationships with brood size,lte ratio of young to old
birds or year-on-year density changes. This study describes the effects of several
other interventions, discussed in the relevant sections.

1) Ewald, J. A, Aebischer, N. J., Richardson, S. M., Grice, P. V. & Cooke, A. |. (2010)he effect of
agri-environment schemes on grey partridges at the farm level in England. Agriculture,
Ecosystems & Environmen138, 5363.

5.27. Reduce conflict by deterring birds from taking crops
Background

In some parts of the world, the persecution of bird¢hat take crops can be a serious
threat to the survival of populations. Methods to reduce the damage done by birds
can therefore be important in reducing the pressure on populations.

5.27.1. Use bird scarers

1 A controlled paired study in the USA (1) found reduced levels of damage to almond
orchards when American &@owus brachyrhynchagress calls were broadcast,
compared to the previous year. There were no decreases in control orchards.

1 Areplicated stuoh Pakistan (2) found that four pest species were less abundant when
reflector ribbons were hung above crops, compared to when ribbons were not used.

A controlled, paired study in central California, USAL), found that two of three
almond orchards with crow distress calls broadcast had reduced damage from
American crows Corvus brachyrhynchosn 2003, compared to 2002, when
broadcasts were not used. Damage reduced from 6.0 kg/ha to 1.1 kg/ha, and 18.2
kg/ha to 4.8 kg/ha. There was no change in three paitesites without broadcasts.
Orchards were 1§30 ha in area and monitored in Junéugust. Broadcasting units
were deployed at onset of crow damage until almond harvest (1 unit/1.6 ha; hung
in trees at 1z2 m) throughout the orchard, moved to a new tree everjwo weeks,
switched to a different call every ¥4 days, broadcast dawn to dusk, each 25
seconds long with approximately 12 min between calls.

A replicated two-month study (NovemberDecember) on agricultural land in
Punjab, Pakistan (2), found that hangig reflector ribbons 657100 cm above crops
was a low cost technique that significantly decreased abundances of four main
bird pest species (house crowCorvus splendensing-necked parakeetPsittacula
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krameri, common mynaAcridotheres tristisand bank mynaA. ginginianug that
heavily damage young wheatfriticum aestivumand maizeZea may<srops.

1) Houk, A., Delwiche, M., Gorenzel, P. & Salmon, T. (2004) Electronic repeller and field protocol
for control of crows in almonds in California. 130 Proceedingd/ertebrate Pest Conferen@d, 130
135.

2) Hafeez, S., Khan, T. H., Khan, T. A. J. ., Shabaz, M. & Ahmed, M. (2008) Use of reflector ribbon
as a pest birds repellent in wheat and maize crop. Journal of Agriculture and Social Sciencésurna
of Agriculture and Social Sciencels,92 94.

5.27.2.  Use repellents

1 A replicated, randomised and conegllstustudy in the USA (1) found that
dickcisselSpiza americacansumed less rice if it was treated with two repellents,
compared to controls. dther repellents did not reduce consumption as effectively.

A replicated, randomised and controlledex situstudy in the USA (1) found that
dickcissels Spiza americanacaptured in Venezuela consumed 70% less rice if it
was treated with methiocarb (at 0.05g/g rice) or anthraquinone (0.5 g/g),
compared to control (untreated) rice offered previously. Methyl anthranilate and
lower doses of anthraquinone did not reduce consumption of rice when treated
rice was offered after untreated rice. However, when a chacof rice treated with
0.05% or 0.1% anthraquinone or untreated millet was offered at the same time,
birds significantly reduced their consumption of rice, with the preference growing
over eight days of testing. Rice was offered over five days (control @on the first,
followed by treated rice), with rice and millet being offered over eight days. The
number of birds tested is not provided.

Q) Avery, M. L., Tillman, E. A. & Laukert, C. C. (2001) Evaluation of chemical repellents for

reducing crop damage by dickcissels in Venezuela. International Journal of Pest Managemge#4?,
3114 314.

Arable farming systems

5.28. Increase crop diversity

1 A beforandafter study in the UK (1) found that more barnaBleageetaicopsis
used a site after the amount dfuaed to grow cereals was reduced and other
interventions were used.

Background
Farmland heterogeneity is thought to be key in determining otiarm biodiversity

(Benton et al. 2003). Therefore,ncreasing the range of different crops grown in a
given yearmay increase the biological value of a farm.
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Benton, T.G., Vickery, J.A. & Wilson, J.D., 2003. Farmland biodiversity: is habitat heterogeneity the key?
Trendsin Ecology & Evolution18, 182 188.

A before-and-after study in Dumfries, southern Scotland ()}, found that the
number of barnacle gees®ranta leucopsi®n a mixed agricultural site and nature
reserve increased from 3,200 in 1970 to 6,000 in 1975 following a reduction in
the amount of cereals grown on arable land. From 1970 onwards, only 16.7% of
the 50 ha of arable land was used for cereals. In addition, all cereals were
O1 AAOOT x1T j} OAA 0651 AAOOTI x OPOET ¢ AAOAAI 08Qq ¢
OEA AOAAT A TATA AZEOAO .1 O0AI AAO j OAA 02AA0
COAOOI AT Ad Qs
(2) Owen, M. (1977) The role of wildfowl refuges on agricultural land in lessening the conflict
between farmers and geese in Britain.Biological Conservatiqgril, 209222.

5.29. Implement 6 mosai c management

1 A replicated, controlled befodafter study from the Netherlands (2) found that
northern lapwinganellus vanellgopulation trends changed from decreases to
increases following the introduction of mosaic management. Three other waders did not
show scth a response.

1 A replicated, paired sites study in the Netherlands (1) founthileal dpbaiviits
Limosa limoshad higher productivity under mosaic management than other
management types, and nests were less likely to be trampled by livestock.

Background

Mosaic management is a Dutch agenvironment scheme that, rather than
concentrating on individual farms, attempts to coordinate management across
groups of farms. Interventions include delayed and staggered mowing, refuge
strips and nest protection and aim to provide suitable foraging habitat for wader
chicks throughout the year.

A replicated paired sites comparison in 20045 on six wet grassland sites in the
Netherlands (1) found that the reproductive productivity of blacktailed godwits
Limosa limoga x AO OECI EEAEAAT Ol U EEGCEAO 11 OEOAO
i AT ACAIl Altelvionmarg ©dheme, compared to on noscheme sites
(average of 0.28 chicks fledged/breeding pair for scheme sites vs. 0.16 chicks/pair
on non-scheme sites). Differences were du& higher nest survival on mosaic
management sites (50% vs. 33%), as there were no differences in the number of
chicks hatching in successful nests (3.4 chicks/successful nest vs. 3.2
chicks/successful nest), or the fledging rate of chicks (11% fledging scess on all
sites). Nests were equally likely to be predated on scheme and nsoheme sites
(32% predated vs. 37%), but were more likely to be trampled or destroyed by
mowing on non-scheme sites (6% vs. 29%). Most fields in five scheme sites and
about 50% in the sixth, had nests marked (to reduce losses due to farming
activities); at non-scheme sites almost 100% of nest were marked in three, some
in two, and none in one. The number of nests on different sites was not provided.
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A replicated, controlled befae-and-after study in 1996z2008 in eight wet
grassland areas in Friesland and Groningen, the Netherlands (2), found that
northern lapwing Vanellus vanellupopulation trends moved from a 7% annual
decrease to a 4% annual increase following the introductionof mosaic
management in 200@1. Three other species (blackailed godwit Limosa limosa
common redshank Tringa totanus and Eurasian oystercatcher Haematopus
ostralegug did not show any change in trend after the introduction. When
comparing trends on themosaic management sites with 29 farms using individual
conservation management, 46 farms with standard management and 42 nature
reserves, only lapwing populations increased significantly more on mosaic
management sites, compared to the others. Oystercatahgopulations did
significantly less well on mosaic management sites, compared to nature reserves.

(1) 2ET 1 OO1 UGEOOW' 60w3l UOPUUI OOwB 6 wdw. OUUI UYTI OEQwWS$ 6 wepl YYU
the demography of black -tailed godwit Limosa limosa@n farmland. Journal of Applied Ecology5,
1064 1075.

2 Oosterveld, E. B., Nijland, F., Musters, C. J. M. & Snoo, G. R. (2010) Effectiveness of spatial
mosaic management for grassland breeding shorebirds. Journal of Ornithology152, 163170.

5.30. Leave overwinter stubbles

1 The three studies from the UK (one replicated) that repoigy@budbtioges
found positive effects of -ouster stubble provision (1,9,12), but all investigated
multiple interventions at once.

1 Eight studies from the UK (2,48,8cluding a systematic review, found that at least
some species or groups of farmland birds were positively associatadteinth over
stubbles, or were found on stubbles. Three studies (6,9,10) investigated multiple
interventions without separating doés edf each. Two studies (8,9) reported that
seedeating birds in particular were more abundant on stubbles.

1 One of the eight studies (10) found that no more positive responses to stubbles were
found than would be expected by chance. A replicateddandaontrolled study
from the UK (4) found that 22 of 23 species did not preferentially use stubbles compared
to cover crops. A replicated study from the UK (12) found that the area of stubble in a
site was negatively related to grey p&aidogeprdixorood size.

1 Five studies from the UK (3,5,7,13,14), four replicated, found that stubble management
affected use by birds. Some species or groups were more common on cut stubbles,
some on uncut and some showed preferences for barley over wiggafl®)ne st
found that only Eurasian skyléaksa arvensigre more common on stubbles under
agrienvironment schemes, and only on highly prescriptive schemes. One study (14)
found that all seedting species were more abundant on stubbles under agri
envronment schemes in one of two regions studied.

Background

A 2008 literature review and analysis of the Environmental Stewardship
programme, particularly Entry Level Stewardship in the UK (Vickergt al. 2008),
suggested that, for Eurasian skylark®\lauda arvensis approximately 0.1 km? of
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stubble/km 2 would be needed to prevent population declines. The authors also
suggest that having these patches over 1 km apart would maximise winter use.

Vickery, J., Chamberlain, D., Evans, A., Ewing, S., Boatman, N., Retravalle, S., Norris, K. & Butler, S.
(2008)Predicting the impact of future agricultural change and uptake of Entry Level Stewardship on
farmland birds British Trust for Ornithology, The Nunnery, Thetford.

A 2000 literature review (1) found that the UK population of cirl buntings
Emberiza cirlusincreased from between 118 and 132 pairs in 1989 to 453 pairs in
1998 following a series of schemes designed to provideverwinter stubbles, grass
margins, and beneficially managed hedges and saside areas. Abndance on
fields under the specificagri-environment schemesincreased by 70%, compared
with a 2% increase elsewhere.

A replicated study in the winters of 199%8 and 199&9 on 122 stubble fields on
32 farms in central England (2) found 13 bird species using stubble fields. Four
species (Eurasian linnetCarduelis cannabinaEurasian skylarkAlauda arvensis
reed bunting E. schoenicluand corn buntingMiliaria calandria) were found more
frequently on intensively-farmed barley stubbles than intensive or organic wheat,
whilst woodpigeons Columba palumbusvere found most frequently on organic
wheat.

A replicated, randomised study from November 2003 to March 2004 in 205 cereal
stubble fields under a range of management intensities in arable farmland in south
Devon, UK (3), found that barley stubbles following lownput herbicide were
more beneficial for cirl buntings Emberiza cirlusthan wheat or conventionally
managed stubblesHigher population sizes were also associated with the number
of breeding bunting territories the previous season, and with small field siz& he
effect of small field size may be because cirl buntings prefer to forage near
hedgerows and because smaller fids are less intensively managed. The authors
argue for strategic spatial targeting of stubble prescriptions. Overall, barley fields
were generally preferred by seedeating species. Lownput barley stubbles had
significantly higher seed abundance and bradleaved weed cover (approximately
four times greater). Fields where stubbles were grazed over winter had
significantly lower densities of seedeating birds in general. The authors point out
thatseedAAOET ¢ ODAAEAOG DOA £AOApehdent mimithe AAOI AU
positive correlation with broad-leaved weed density and should be taken into
account when planning prescriptions.

A replicated, randomised, controlled study from NovembefFebruary in 2000z

2001 and 200172002 in 20 arable farms in eastern Sutland (4) found that, of 23

species recorded, only skylark#\lauda arvensisvere significantly denser in fields

with stubble left over winter than fields with wild bird cover crops or conventional

crops. Stubble fields were those in which cereal and oiled rape stubbles were

left over winter. Between 6.2 and 28.3 ha were sampled on each farm annually.

AEEO OOOAU EO AEOAOOOAA ET 11 O0A AAOAEI ET
settAOEAA AOAAOGS8

A replicated controlled study in winter 200322004 on 20 wheat fields from 12
lowland farms in central England (5) found that seedkating songbirds and
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invertebrate-feeding birds were more abundant on stubble fields cut to 6 cm,
whereas skylarkAlauda arvensisand partridge Perdix perdixwere more abundant

on fields with uncut stubble, approximately 14 cm tall (fields were visited six times
each for a total of 120 visits. Seedaters: 343 individuals were seen on
approximately 25 visits to cut fields vs. 89 individuals on 15 visits to control fields;
invertebr ate-eaters: 623 birds on 17 visits vs. 34 on five visits; skylarks: 557 on
50 visits vs. 814 on 80 visits; partridges: five on two visits vs. 235 on 27 Vvisits).
Crows and pigeons showed no response to stubble cutting. Each field was split so
that half wascut to approximately 6 cm tall, with the other half left as a control.

A replicated study in 1999 and 2003 on 256 arable and pastoral fields across 84

farms in East Anglia and the West Midlands, England (6), found that only two of

12 farmland bird speciesanalysed were positively associated with the provision

of overwinter stubble, setAOEAA AOAAO j OAA -dBideCafed3EPAA 1T O O
AAOI 1 AT A6Qq 1O xEI Al EAZA OAAA T EOOOAO | OAA
These were Eurasian skylarksAlauda arvensis(a field-nesting species) and

Eurasian linnetsCarduelis cannabinda boundary-nesting species). The study did

not distinguish between setaside, wildlife seed mixtures or overwinter stubble,

classing all as interventions to provide seeds for fanland birds. This study

describes several other interventions, discussed in the relevant sections.

A small randomised site comparison study in winter 20045 in central England
(7) found that seedeating songbirds and invertebratefeeding birds were found
at higher density on sections of fields where stubble had been cut short (642 seed
eaters and 1,207 invertebratefeeders recorded on cut stubble plots vs. 364 and
415 on cut stubble). Eurasian skylarksAlavda arvenis partridges, pigeons
Columba spp.and meadow pipits Anthus pratensiswere at higher densities in
areas of uncut stubble (241 skylarks, 100 partridges, 37 pigeons and 81 meadow
pipits on uncut plots vs. 27, 7, 12 and 9 on cut plots). In addition, skylarks and
invertebrate feeders were found athigher densities on scarified (i.e. lightly tilled)
sections of fields than control (unscarified) sections (339 skylarks and 1371
invertebrate feeders on scarified plots vs. 241 and 251 on controls). The stubble
on one half of each field was cut in the wier of 200472005 before the fields were
surveyed between December 2004 and March 2005.

A 2007 systematic review identified five papers investigating the effect of
overwinter stubble provision on farmland bird densities in the UK (8). There were
significantly higher densities of farmland birds in winter on fields with stubbles
than on conventionally managed fields. In particular, there were greater densities
of seedeating songbirds and crows on fields with stubbles than on control fields.
The metaanalysisincluded experiments conducted between 1992 and 2002 from
three controlled trials, before-and-after study, and one site comparison study.

A 2009 literature review of agri-environment schemes in England (9) found that
there was a 146% increase in cirl buntindemberiza cirlugterritory density on land
interventions) increased the amount of weedy overwinter stubbles in the target
area between 1992 and 2003. In addition, the national population increased from
319 to nearly 700 pairs over the same period. Generally, the review found high
densities of seedeating songbids and Eurasian skylarksAlauda arvensison
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OOOAAI AO AT A xEI A AEOA OAAA 10 AT OGAO I E®
i E@OO00AB8qh AT I DPAOAA O 1T OEAO 1 AksfouOAOh AT 7
the highest densities of skylarks on stubble fieldscompared with other agri

environment schemes options. This review also examines several other
interventions, discussed in the relevant sections.

A replicated site comparison of 2,046 1 km squares of agricultural land across

England in 2005 and 2008 (10) éund that four of eight regions of England had at

least two farmland birds that showed positive responses to wild bird cover (see

001 AT O xEI A AEOA OAAA 1T O AT OGAO T E@OOOAGQ A
15 species thought to benefit from these iterventions, only one region (the North

West) showed significantly more positive responses than would be expected by

chance. Some species responded positively in some regions and negatively in

| OEAOO8 4EEO OOOAU EO Al O AmeGssGOOAA EI
AT 1 OAOOGAOGETT 1 AAOGOOAOGGNh O- AT ACA AEOAEAO OI
Ol AAT AEEO xEI Al EZEAGS8

A large 2010 site comparison study of the same 2,046 1 km? plots of lowland
farmland in England as in (10),(11) found that three years afterhte 2005
introduction of the Countryside Stewardship Scheme and Entry Level Stewardship
schemes, there was no consistent association between the provision of stubbles
and farmland bird numbers. Grey partridgePerdix perdixand tree sparrowPasser
montanuswere the only two species that showed more positive population change
(population increases or smaller decreases relative to other plots) from 2005 to
2008 in the 9 km? and 25 km? areas immediately surrounding plots planted with
stubble than in the area surounding plots without stubbles. The effect of stubbles
was small, however, with tree sparrow numbers increasing by 0.05 at the 9 kmz?
scale for each 0.07 kmz of stubble and by 0.07 at the 25 km scale for each 0.14 km?
of stubble. The 2,046 1 km2 lowland pits were surveyed in both 2005 and 2008
and classified as arable, pastoral or mixed farmland. Eighfpur percent of plots
included some area managed according to the Entry Level Stewardship or
Countryside Stewardship Scheme. In both survey years, two says were
conducted along a 2 km preselected transect route through each 1 km? square.

A replicated site comparison study on 1,031 agricultural sites across England in
200472008 (12) found that the ratio of young to old grey partridgesPerdix perdix
on sites was positively related to the proportion of sites left as overwinter stubble.
However, when stubbles were used in conjunction with other interventions, the
results were mixed. In conjunction with small field sizes and reduced chemical
inputs, stubbles were weakly positively correlated with yearon-year changes in
partridge density but negatively related to brood size. In conjunction with
undersowing spring cereals, stubbles were negatively associated with year on
year changes (2002007) and overwinter survival (200472005, 200572006 and
generally). This study describes the effects of several other interventions,
discussed in the relevant sections.

A replicated site comparison study of 75 fields in East Anglia and the West
Midlands (13) found no difference in the number of seegkating birds or Eurasian
skylarks Alauda arvensison Environmental Stewardship stubbles and non
Environmental Stewardship stubbles. There was also no significant difference in
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the number of seedeating birds on stubbles managed nder the Higher Level
Stewardship (18.0 birds/ha) than in fields managed under theEntry Level
Stewardship (8.5 birds/ha). Skylarks, however, were found to be more numerous
on Higher Level Stewardship fields (9.3 birds/ha) than ELS fields (1.2 birds/ha).
Entry Level Stewardship stubbles prohibited postharvest herbicide and
cultivation until mid -February; Higher Level Stewardship stubbles had the basic
Entry Level Stewardship requirements plus reduced herbicide use. Ne&S
stubbles were rotational stubbleswithout restrictions on herbicide or cultivation
practices. Seeekating birds were surveyed on two visits to each site between 1
November 2007 and 29 February 2008.

A replicated site comparison study on farms in two English regions (14) found
more seedeating farmland songbirds on overwinter stubbles managed under
Entry Level Stewardship than on norstewardship stubbles in the West Midlands
(average 6 birds/ha on Entry Level Stewardship compared with 2.5 bird/ha on
conventionally managed stubble). This dirence was not significant for farms in
East Anglia (3.5 birds/ha on Entry Level Stewardship stubble compared with 0.7
birds/ha on conventionally managed stubble fields). Overwinter stubble fields in
stewardship schemes have restrictions on herbicide usend cultivation times. The
survey was carried out in winter 200722008 on 27 farms with Higher Level
Stewardship, 13 farms with Entry Level Stewardship and 14 with no
environmental stewardship, in East Anglia or the West Midlands. The group of
birds analysedincluded tree sparrow Passer montanuand corn buntingEmberiza
calandra, but not grey partridge Perdix perdix More of these birds used
overwinter stubbles on Higher Level Stewardship farms than on Entry Level
Stewardship farms. There were 5 birds/ha corpared to 2 birds/ha on average, on
stubble fields in Higher Level Stewardshipand Entry Level Stewardship farms
respectively.

1) Aebischer, N. J., Green, R. E. & Evans, A. D. (2000) From science to recovery: four case studies of
how research has been tanslated into conservation action in the UK. 43t54 in: N.J. Aebischer,
A.D. Evans, P.V. Grice, J.A. Vickery (eds)Ecology and Conservation of Lowland Farmland Birds.
British Ornithologists Union, Tring.

(2) Moorcroft, D., Whittingham, M. J., Bradbury, R. B. & Wilson, J. D. (2002) The selection of stubble
fields by wintering granivorous birds reflects vegetation cover and food abundance. Journal of
Applied Ecology535 547.

3) Defra (2004) Comparative quality of winter food sources for cirl bunting delive red through
countryside stewardship special project and CS arable options. RSPB/Defra Report BD1626.

(4) Parish, D. M. B. & Sotherton, N. W. (2004) Game crops and threatened farmland songbirds in
Scotland: a step towards halting population declines? Bird Study, 51, 107.

(5) Butler, S. J., Bradbury, R. B. & Whittingham, M. J. (2005) Stubble height affects the use of stubble
fields by farmland birds. Journal of Applied Ecology2, 469476.

(6) Stevens, D. K. & Bradbury, R. B. (2006) Effects of the ArableStewardship Pilot Scheme on
breeding birds at field and farm -scales.Agriculture, Ecosystems & Environmeni12, 288290.

@) Whttingham, M. J., Devereux, C. L., Evans, A. D. & Bradbury, R. B. (2006) Altering perceived
predation risk and food availability : management prescriptions to benefit farmland birds on
stubble fields. Journal of Applied Ecology3, 648 650.

(8) Roberts, P. D. & Pullin, A. S. (2007)The effectiveness of labdsed schemes (including agri
environment) at conserving farmland bird dities within the UK.Systematic Review No. 11.
Collaboration for Environmental Evidence / Centre for Evidence -Based Conservation,
Birmingham, UK.

9) Natural England (2009) Agri -environment schemes in England 2009: A review of results and
effectiveness.Natural England, Peterborough.
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(10) Davey, C. M., Vickery, J. A., Boatman, N. D., Chamberlain, D. E., Parry, H. R. & Siriwardena, G.
M. (2010) Regional variation in the efficacy of Entry Level Stewardship in England. Agriculture,
Ecosystems & Environment39, 1231128.

(11) Davey, C. M., Vickery, J. A., Boatman, N. D., Chamberlain, D. E., Parry, H. R. & Siriwardena, G.
M. (2010) Assessing the impact of Entry Level Stewardship on lowland farmland birds in
England. lbis, 152, 459474.

(12) Ewald, J. A, Aebischer, N. J., Richardson, S. M., Grice, P. V. & Cooke, A. I. (2010) The effect of
agri-environment schemes on grey partridges at the farm level in England. Agriculture,
Ecosystems & Environmen138, 5363.

(13) Field, R. H., Morris, A. J., Grice, P. V.& Cooke, A. (2010) The provision of winter bird food by
the English Environmental Stewardship scheme. lbis, 153, 14 26.

(14) Field, R. H., Morris, A. J., Grice, P. V. & Cooke, A. I. (2010) Evaluating the English Higher Level
Stewardship scheme for farmland birds. Aspects of Applied Biolog{00, 59 68.

5.31. Plant nettle strips

1 We found no evidence for the effects of planting nettle strips on bird populations.

5.32. Leave unharvested cereal headlands within arable
fields

1 We found no evidence for the efféets/iofy unharvested cereal headlands within
arable fields on bird populations.

Background

Unharvested cereal headlands are strips of cereal crop around the edge of arable
fields that are left throughout the winter. In addition, they are often treated less
intensively with few fertilisers and no broadleaved herbicides.

5.33. Plant crops in spring rather than autumn

1 A replicated, controlled, paired sites study from Sweden (3) found more bird species on

areas with spring sown cereals, compared with winterbefoeadadAfter study

from the UK (2) found that several species bred in the study site for the first time after

the start of spring sowing.

1 Three studies from Sweden and thé 3)Ktfd replicated and controlled, found
population increases afterttlrea spring sowing, or higher populations on sites with
springsown cereals, compared to sites with winter cerealsaddaiéorstudy

from the UK (2) found that ten species did not increase after spring sowing began. No

species decreased. Aceafdd, controlled paired sites study from Sweden (3) found
that the benefits of spsioging decreased with the proportion ofsaumanops
in the surrounding area.

1 A replicated, controlled study from Sweden (1) found that hatching success was lower

on springgown crops than autumn sown.

Background
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Changes in farming practice in northern Europe have included a shift from sowing
crops in spring to sowing them the preceding autumn/winter. This changes
considered to have adversely ffected farmland biodversity including
invertebrates and farmland birds (see for example, Donald & Vickery, 2000).

Donald, P. F. & Vickery, J. A. (2000) The importance of cereal fields to breeding and wintering Skylarks
Alauda arvensis in the UK. 1401 150 in: N. J. AebischerA. D. Evans, P. V. Grice and J. A. Vickery
(eds) Ecology and Conservation of Lowland Farmland Birds, British Ornithologists Union,
Tring.

A replicated, controlled study between 1984 and 1994 in Vastmanland, Sweden

(1), found that northern lapwings Vanellus vanellusnested on springsown crops

more than expected based on their availability, and on autumsown crops less

than expected. However, hatching success on spring crops was lower than on

autumn crops (2%50% for 1,236 nests on spring crops vs. appromiately 85% for

¢x 1TAOGOO 11 AOGOOIT AOIPOQ8s 4EEO OOOAU EO A
AOAAOA OOAAEOQEI T Al xAOAO 1 AAAT x0838

A before-and-after site comparison study in 200Q2005 in Bedfordshire, England
(2), found that fields sown with wheat in spring held significantly more skylarks
Alauda arvensisseedeating songbirds and inseciating birds than winter-sown
wheat. In addition, 20 bird species showed significant population increases on a
61 ha site where the area of springgown wheat and naturally regenerated set
aside was increased over the study period. Increases were lower or absent on an
80 ha area of farmland adjacent to the experimental area and without the land use
change. Five species were recorded breeding for the first time after managent
started. Ten species showed no significant increase on the study site, whilst none
decreased significantly. The biggest increases occurred in the first three years of
management and were higher for farmland birds than for woodland birds. This
study also investigated the impact of reducing pesticide and fertiliser inputs (see
O02AA0AA DPAOGOEAEAA 1T 0 EAOCAEGEAR jO®MA cBd AIOAER
maintain setA OE AA 6 Q8

A replicated, controlled paired sites study in 2004 in Uppsala, Sweden (3),uiad
that there were significantly greater numbers of groundforaging breeding birds
and more species in springsown barley than in autumnsown wheat (0.8
species/ha in springsown vs. 0.5 species/ha in autumssown plots). Territory
densities of lapwingVarellus vanellusand wheatearOenanthe oenanthevere also
higher in spring-sown (lapwing: 0.08 territories/ha; wheatear: 0.12) compared to
autumn-sown cereal plots (lapwing: 0.02; wheatear: 0.05)There was no effect of
sowing time on skylark Alauda arvensisor yellowhammer Emberiza citronella
breeding density.In spring-sown plots, numbers of species decreased significantly
as the proportion of autumnsown cereals in the surrounding landscape increased.
Forty-one independent pairs of autumnrsown wheat and sping-sown barley plots
were selected, each centred on an infield nearop island. Non-crop islands were
surveyed for cover of trees, shrubs and weeds and cereal height was measured on
five occasions in each fieldAll birds were recorded within a radius 0f100 m from
the centre of each plot during five point counts of seven minutes (mitflay - end
of June 2004).
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(2) Berg, A., Jonsson, M., Lindberg, T. & Kallebrink, K. G. (2002) Population dynamics and
reproduction of northern lapwings Vanellus vanellusn a meadow restoration area in central
Sweden. Ibis, 144, E131E140.

(2) Henderson, I. G., Ravenscroft, N., Smith, G. & Holloway, S. (2009) Effects of crop diversification
and low pesticide inputs on bird populations on arable land. Agriculture, Ecosystems &
Environment 129, 149156.

3) Eggers, S., Unell, M. & Part, T. (2011) Autumnsowing of cereals reduces breeding bird numbers
in a heterogeneous agricultural landscape. Biological Conservatiqri44, 113¥1144.

5.34. Undersow spring cereals, with clover for exa mple

1 Threestudies from the UK3(%), two replicated, found that there were higher densities
of some study species on undersown fields or margins, compared with other fields, or
that use of fields increased after they were undersown. One ofebdseti@port
places) found that not all species nested at higher densities (3,5). One replicated study
from the UK (4) found that various measures of grey partridge population health declined
as the amount of undersown cereal on sites increased.

1 A replicatedtudy from the UK (4) found no relationship between the amount of
undersown cereals on a site and the productivity of grey partridge on that site.

A before-and-after study in Dumfries, southern Scotland (1), found that the

number of barnacle gees®ranta leucopsin a mixed agricultural site and nature

reserve increased from 3,200 in 1970 to 6,000 in 1975 after all cereals sown on

the site were undersown from 1970 onwards. The nature reserve consisted of 220

ha of salt pasture, whilst the agricultural land was 5Ma of arable fields. Most of

the extra geese fed on the arable land. In addition to undersowing, the proportion

I £/ AAOCAAT O coOl xT 11 OEA AOCAAT A 1T AT A AAAOAS
details) and no stock were allowed to graze on the arable larafter November.

4AEA DPAPAO Al 01T AEOAOOOAA OEA EiIi BPAAO 1T &£ OA;
COAUEIT ¢ ET OAT OEOU 11 bDAOI AT AT O COAOOI AT AG 8

A replicated, controlled study in summer 1995 on 89 fields in the South Downs,

southern England (2), found that the dasity of singing Eurasian skylarksAlauda

arvensiswas higher on undersown spring barley fields than on any other field type
(approximately 22 birds/km 2 on four spring barley fields vs. 215 birds/km 2 on

85 other fields). Other field types were arable figls reverted to speciesrich

COAOOI ATA j OAA O(AAEOAO OAOOI OAGETT AT A A
COAOOI AT A j O2A0A0O AOAAT A TAT A O -PAOI AT Al
cropped, nutrient-poor grassland); permanent grasslands; winter wheat, bdey

and oil seedrape andseA OEAA j 6001 OEAA 1T O 1 AET OAET OAO

A randomised, replicated, controlled trial on four farms in southwest England, in
200372006 (3), found that 12, 503 10 m plots of undersown spring barley
attracted more small passerines dunnock Prunella modularis wren Troglodytes
troglodytes, European robinErithacus rubecula seedeating finches and bunting}
than 12 control (not-undersown) plots. In addition, dunnocks, but not chaffinches
or blackbirds, nested in lkedgerows next to the sown plots more than expected,
with 2.5 nests/km, compared to less than 0.5 nests/km in hedges next to
experimental grass plots. Experimental plots were sown with spring barley
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Hordeum vulgareand a grass and legume mixwhereas ontrol plots were
managed as silage cut twice in May and July, and grazed in autumn/winter. This

OO0OO0AU EO Al O AEOAOOOAA ET O2AAO0AA |1 Al ACAI /
O2AA0AA PAOOEAEAA 1 O EAOAEAEAA OOA 3QAT AOAI I
O02AA0AA COAUET C ET OAT OEOU 11 bDAOI AT AT O COA

AT OAO 1 EOOOAG 8

A replicated site comparison study on 1,031 agricultural sites across England in
2004z8 (4) found that various measures of grey partridgePerdix perdix
population health declined as the amount of undersown cereal on sites increased.
There were significant changes for yeaon-year density changes in 20082007.
When undersown cereals were combined with overwinter stubbles, overwinter
survival rates were lower in sites with higher amounts of undersown cereals.
There were no changes in brood size or the ratio of young to old birds.

A replicated study from AprilJuly in 2006 on four livestock farms (3
replicates/farm) in southwest England (5) - the same study as ) - found that
dunnock Prunella modularis but not Eurasian blackbird Turdus merula or
chaffinch Fringella coelebsnested at higher densities in hedges alongside field
margins sown with either wild bird seed crops or barley undersown with grass
and clove, compared to those next to grassy field edges under various
management options (dunnocks: approximately 2.5 nests/km for seed crops vs.
0.3/km for grass margins; blackbirds: 1.0 vs. 1.3; chaffinch: 1.5 vs. 1.4). Margins
were 10 m wide, 50 m long and lodad adjacent to existing hedgerows. Seed crop
margins were sown with barley (undersown with grass/legumes) or a
kale/quinoa mix. There were 12 replicates of each treatment.

Q) Owen, M. (1977) The role of wildfowl refuges on agricultural land in lessening the conflict
between farmers and geese in Britain.Biological Conservatigril, 209222.

(2) Wakeham-Dawson, A., Szoszkiewicz, K., Stern, K. & Aebischer, N. J. (1998) Breeding skylarks
Alauda arvensi®n Environmentally Sensitive Area arable reversion grass in southern England:
survey-based and experimental determination of density. Journal of Applied Ecolog®5, 63%648.

3) Defra (2007) Potential for enhancing biodiversity on intensive livestock far ms (PEBIL). Defra
Report BD1444.

(4) Ewald, J. A, Aebischer, N. J., Richardson, S. M., Grice, P. V. & Cooke, A. . (2010) The effect of
agri-environment schemes on grey partridges at the farm level in England. Agriculture,
Ecosystems & Environmen1 38,55t 63.

(5) Holt, C. A., Atkinson, P. W., Vickery, J. A. & Fuller, R. J. (2010) Do field margin characteristics
influence songbird nest-site selection in adjacent hedgerows?Bird Study, 57, 392.

5.35. Plant more than one crop per field (intercropping)
1 A study &m the USA (1) found that 35 species of bird used fields with intercropping,
with four nesting, but that productivity from the fields was very low.

Background

Planting more than one crop in each field increases habitat heterogeneity at a

~ z A o~
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biodiversity and so planting multiple crops may help birds of different functional
groups to use a single field.

A study on two arable farms in lowa, USA, in Ma&ugust 19923 (1), found that

35 bird species used fields under an experimental intercropping system, with an
average of 108 birds/count/100 ha. Three native species (reavinged blackbird
Agelaius phoeniceyscommon grackle Quiscalus quisculaand vesper sparrow
Pooecetes graminegysested in the fields, but that only one nest of forty (2.5%)
successfully fledged young. Destruction by farming activities was the largest cause
of nest mortality (39%) followed by predation (29%). Desertion only occurred at
5% of nests. Strips were 4.6 m wide and contained corn, soybeans and oats as well
as mammoth red cloverTrifolium pratense

1) Stallman, H. R. & Best, L. B. (1996) Bird use of an experimental strip intercropping system in
northeast lowa. The Journal of Wildlife Manageme®0, 354 362.

5.36. Revert arable land to permanent grassland

1 All five studies looking at the effects of reverting arable land to grassland found no clear
benefit to birds. The studies monitorg@ Biyds grey partridges (1,5) in the UK and
wading birds in Denmark (4). They included three replicated coniréd)led trials (2

1 One of the studies, a controlled beftatter study from the UK, showed that grey
partridge numbers fell significdidlyifg the reversion of arable fields to grassland

(D).
Background

This intervention involves changing from an arable crop to sown agricultural
grassland, to be used for grazing or silage. It is not the same as the creation of
speciesrich or other semi-natural grasslands, which is discussed in the chapter on
habitat restoration and creation.

3AA Al O O0OI-ABEAAT AOAAOAEIKEI OA ddtatiochal OOOAEAO
set-aside land was sown with grass, but managed as satide rather than as
permanent agricultural grassland.

A controlled before-and-after study in 1970794 in a 28 kn? area of arable
farmland in Sussex, England (1), found that grey partridgeerdix perdixnumbers
declined rapidly on arable fields in 198794, following their reversion to
grassland, beginning in 1987 (average of 6.5 coveys/kinn 1970786 vs. 1.1
coveys/kmz? in 1987z94). There was a considerably smaller decline on arable
fields that were not reverted to grassland (average of 4.9 coveys/kin 1970786
vs. 2.5 coveys/kn? in 1987794). The reversed fields went from being more
favoured by partridges before reversion to less favoured afterwards, equating to
a 23% per year decrease in relative habitat quality on the reversion fields.

A replicated, controlled study in the winters 0f1994z7 on farmland in southern
England (2) found that Eurasian skylarkAlauda arvensis corn bunting Miliaria
calandraand meadow pipitAnthus pratensisvere not consistently more abundant
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on arable land reverted to grassland than on intensively managedepmnanent

grassland or winter wheat fields (411 birds/km 2 for skylarks on reverted fields

vs. 10 and 1z8 birds/km 2 for permanent grassland and winter wheat; values

were 0.170.2, 0 and @1 birds/km 2 for buntings and @z1.1 0 and @4 birds/km 2

for pipits). Densities of rooksCorvus frugilegudid not differ across field types.

Reverted arable fields were sown with agricultural grass mixtures and managed

under specific guidelines, whilst the permanent grassland fields were mown

frequently and ffOOET EOAA8 4EEO OOOAU Al O AAOAOEA
OAOOI OAOET T TAOAAOET 16 AT A EO AEOAOOOAA EI
DAOI AT AT O COAOOI AT A6 8

A replicated, controlled study in the spring and summer 19946 on 40 farms in

southern England (3)found that arable fields reverted to permanent grassland

held similar densities of Eurasian skylarksAlauda arvensisas winter wheat and

intensively managed permanent grassland, except in summer 1994, when they

held significantly higher densities, and sumer 1995, when they held lower

densities than winter wheat (summer 1994: 11.9 birds/kn? on 65 reverted fields

vs. 2.6 and 4.4 birds/kn% for 29 and 47 fields of permanent grassland and winter

wheat, respectively; summer 1995: 2.1 birds/kn? for 15 reverted fields vs. 3.0 and

11.0 birds/km 2 for seven and 26 fields of permanent grassland and winter wheat;

other seasons: 5.79.1 birds/km2 vs. 3.¢4.0 and 8.%13.0 birds/km 2). Densities

of carrion crows Corvus corongéended to be higher on reverted land, significatly

S0 in some seasons (1z8.8 birds/km2 on reverted fields vs. @3.0 and ¢1.1

birds/km 2 for grassland and wheat)and rooks C. frugilegusvere never found on

winter wheat. Between 65 and 82 reverted arable fields were surveyed, each sown

with agricultur al grass mixtures and managed under specific guidelines, whilst the

15229 permanent grassland fields were frequently mown and fertilised. Between

38 and 47 winter wheat fields were surveyed. This study is also described in

051 AAOOIT x OPOETA QOVOARI @EHT GRIAGEGU 11 DPAOI
O(AAEOAO OAOOI OAGET 1T AT A AOAAQEI! fagde' OAOOI A
AOAAO ET £EAOI 1 AT AG 8

A replicated, controlled study in 615 grassland fields in Jutland, Denmark (4),
found that the populations d four waders (northern lapwing Vanellus vanellus
black-tailed godwit Limosa limosacommon redshankTringa totanusand Eurasian
oystercatcher Haematopus ostrolagusdid not increase on restored grasslands
(formerly croplands), whether or not they were urder a scheme designed to
increase water levels in fields. There were increases on some other field types.
AEEO OOOAU EO AEOAOOOAA ET AAOGAEIT ET O02AEO.
A replicated site comparison study on 1,031 agricultural sites aces England in
2004z8 (5) investigated the impact of the restoration of different grasslands on
grey partridge Perdix perdix However, the study does not distinguish between the
impacts of grassland restoration, scrub restoration and control and rough grazy.
Sites with more of the combined intervention had a lower proportion of young
partridges in the population in 2008. This study describes the effects of several
other interventions, discussed in the relevant sections.
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)
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(4)
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Aebischer, N. J. & Potts, G. R (1998) Spatial changes in grey partridge Perdix perdiy distribution
in relation to 25 years of changing agriculture in Sussex, UK. Gibier faune sauvage, Game Wildlife
15, 293 308.

Wakeham-Dawson, A. & Aebischer, N. J. (1998) Factors determiningwinter densities of birds on
environmentally sensitive area arable reversion grassland in southern England, with special
reference to skylarks (Alauda arvensiy Agriculture, Ecosystems & Environment0, 189201.
Wakeham-Dawson, A., Szoszkiewicz, K., Stern, K. & Aebischer, N. J. (1998) Breeding skylarks
Alauda arvensi®n Environmentally Sensitive Area arable reversion grass in southern England:
survey-based and experimental determination of density. Journal of Applied Ecolog®5, 63%648.
Kahlert, J., Clausen, P., Hounisen, J. P. & Petersen, |. K. (2007) Response of breeding waders to
agri-environmental schemes may be obscured by effects of existing hydrology and farming
history. Journal of Ornithology148, 28¥293.

Ewald, J. A, Aebischer, N. J., Richardson, S. M., Grice, P. V. & Cooke, A. I. (2010) The effect of
agri-environment schemes on grey partridges at the farm level in England. Agriculture,
Ecosystems & Environmen138, 5363.

5.37. Reduce tillage

1 Four replicated and controlled sframtiedNorth America and Cana8a dthd the
UK (6) and two literature reviews (4,5) found that some or all bird groups had higher
species richness or diversity on redlaggfields, compared to conventional field in
some areas. Two replicated amdlteshstudies from Canada (3) and the UK (9) and
a review (4) found that some measures of diversity were lower, or no different, on
reducedillage fields, compared to conventional fields.

1 Five replicated and controlled studies from the USA and Europe (1,2,6,7,10), a small
study (8) and two reviews (4,5) all found that some bird species are found at higher
densities on fields with reduced tillage than conventional fields. Five replicated and
controlled studies from the USA, Canada and Europe (2,3,6,9,10), and a review (5) found
that some or all species were found at similar or lower densitiefiltagecfiridsd
compared to conventional fields, with one (7) finding that prefeeseckewdzcr
time (possibly due to extreme weather) and another (2) finding that preferences were
only found in spring.

1 Two controlled studies (one replicated) and a review (1,4,8) found evidence for higher
productivity, nesting success or earlier laggdgoma tillage fields, compared to
conventional fields. One controlled study found no evidence for greater success or larger
chicks on reductithge fields (8).

Background

Conventional ploughing uses a mouldoard plough, cultivating to a depth of
around 20 cm. This can damage soil structure and potentially reduce the
abundance of soil invertebrates, a food source for many farmland birds. This
intervention includes various methods to reduce the depth or intensity of
ploughing, such as layered cultivatin, non-inversion tillage and conservation
tillage. It also includes stopping tillage altogether, sometimes called 'no till".

A replicated, controlled study from MayJuly in 19821984 in nine experimental
sites and three control sites in cropland in lowalJSA (1), found that farmland bird
species richness and nesting density and success were higher in fields without
tillage. In total, 12 species were found nesting in the netllage fields with an
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average density of 36 nests/100 ha whereas only three speaavith an average of
4 nests/100 ha nested in tilled fields. Nest success was greatest in fields with corn
residue (48% nestling survival rate). Three netillage treatments (corn planted in
corn residue: 125 ha); corn planted in sod residue: 117 ha); an@gbeans planted
in corn residue: 113) and one control treatment (corn planted in tilled fields: 129
ha) were surveyed each year. Discovered nests were monitored everg3days.

A replicated, controlled, site comparison study from 19921993 in ten reduced
tillage, ten organic and ten conventional agricultural fields in North Dakota, USA
(2), found that more farmland birds nested on reducedillage than conventional
fields (1 nest/10 ha vs. 0.5 nests/10 ha). Minimum tillage fields also possessed a
significantly greater diversity of nesting species (2 species/field vs. 1). In spring,
bird densities in minimum tillage fallow fields were higher than those in organic
fallow, minimum tillage sunflower and wheat fields and all conventional fields.
There were no diferences in bird abundance between treatments in other seasons
but fallow fields (across treatments) exhibited the highest densities in summer @1

2 individuals/ha). There were no significant differences in nest loss or daily
survival rate between treatment.

A replicated, controlled study from JuneJuly in 1996;1997 in 37 conservation
tillage, 40 organic, 38 conventional and 31 wild (control) sites in both upland and
wetland areas of crop farms (75% wheat) in Saskatchewan, Canada (3), found that
bird diversity and abundance were highest overall in wild areas compared to
farmed areas, highest in conservation tillage farms in upland areas and in organic
farms in wetland areas. In upland areas, of 37 species recorded, one was more
abundant on farms, four moreabundant in wild areas while the rest showed no
distinct preference. Conservation tillage wetlands had similar bird communities
to conventional wetland farms. Clusters of four treatments were located within a
25 km radius of one another. Fixedadius (100 m) point-count surveys were used

to survey twice per year.

A 2004 review of the effects of norinversion tillage (NIT) on farmland bird

abundance across the world, with special reference to the UK and Europe (4)

found that the evidence for positive bird esponses to NIT is inconclusive-our

studies in North America found higher bird density, diversity and nest

productivity on NIT fields and another found greater bird diversity in summer on

NIT fields (but not in autumn, winter or spring). Three studies fand that Eurasian

skylarks Alauda arvensis gamebirds and seegbating songbirds are more

abundant on NIT fields. However, one study found that NIT fields act as ecological
OO0OADPOS xEAT TAOOO AOA AAOGOOT UAA AU 1 AAEAI
that this type of weed control is not common in Europe.

A review of the effects of conservation tillage relative to conventional ploughing
(5) found mixed effects for birds. One study showed no effect on five bird species
in the context of organic farming. Andber showed a higher number and diversity
of birds on conservation tillage fields in Spain.

A replicated, controlled study in the winters of 200@2003 in 63 experimental and
58 control winter wheat and barley fields in Oxfordshire, Leicestershire and
Shropshire, UK (6), found that Eurasian skylarksAlauda arvensis seedeating
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songbirds and gamebirds occupied a significantly higher proportion of fields
managed through noninversion tillage than conventionally ploughed fields in late
winter (January-March). $ecies richness of see@ating songbirds was also higher
on non-inversion tillage fields (five species vs. one on conservation tillage fields).
No birds showed any preference for field type in early winter (October to
December), and crows, pigeons and inseeaters showed no preference across the
study period. Field size ranged from 1.6 to 22.3 ha, with similar numbers of nen
inversion tillage and conventionally ploughed farms censused each year.

A replicated controlled paired site study from October to Miach 2003z6 in 12 pairs
of winter wheat fields in Didskal, Hungary (7), found that the preference of some
farmland birds for conservation tillage fields over adjacent ploughed fields (P)
decreased over the study period. In one farm (with eight field pairs):urasian
skylarks Alauda arvensisand seedeating songbirds (mostly European goldfinches
Carduelis cardueliswere more abundant on conservation tillage fields in the first
winter (2003z4), whilst starlings Sturna vulgaris and skylarks were more
abundant on conservation tillage fields over the second and third winters
respectively. In a second farm, with four fields, skylarks and crows were more
abundant on conservation tillage fields in the first winter only. The number of days
with ground snow cover increased over the three years. The authors suggest such
abnormal weather may have confounded the results.

A small replicated, randomised, controlled study from ApriJuly 2005 in two
experimental and two control fields of winter wheat in Rutland, England (8)found
that Eurasian skylark Alauda arvensisest density was higher in fields managed
through conservation tillage than control fields that were ploughed, with 24 of 32
nests found in conservation tillage fields. Average laying date was also
significantly earlier on conservation tillage fields by 25 days. The authors suggest
the effect was due to conservation tillage fields containing more crop residue than
control fields (32% residue compared to none). Foraging distance of provisioning
adult skylarks was 50% lower on conservation tillage fields (48 m vs. 93 m).
However, nest success and nestling size were similar in both field types. Control
fields were sown with winter wheat after mould-board ploughing, while
conservation tillage fields were direct drilled into oil-seed rape residue after light
rotary harrow.

A replicated, controlled study in the winters of 2008 in four (2006z7) and two
(200728) fields of winter oilseed rape on a single farm in Cambridgeshire, UK (9),
found that bird densities were similar between noninversion tillage and control
fields. Neither individual species nor groups of species responded to differences
in crop establishment. However, the Farmland Bird Index (which included
omnivores, carnivores, insecteating birds and seeeeating species) was
significantly higher on control fields. The authors point out that the overall
densities on both treatments were still relativey low compared to other
interventions (such as wild bird seed and ovewinter cereal stubble). Two
surveys were made in each field each month between Septembiglarch across
the whole field area.

A replicated, controlled study from AprikJune in 2002007 in 48 conservation
tillage, 31 organic and 63 conventional winter barley and wheat fields in Seiret-
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Marne, France (10), found that that species differed in their responses to
management. Two species were more abundant in conservation tillage fields than
conventional fields, whilst seven were more abundant on conservation tillage
fields than on organic. One species was more abundant on conventional fields and
five on organic, compared to conservation tillage. Specialist species were least
abundant on consevation tillage fields, whilst insecteating birds were more
abundant. The authors point out that conservation tillage fields were more
intensely managed than conventional fields and experienced much disturbance.

1) Basore, N. S., Best, L. B. & WooleyJ. B. (1986) Bird nesting in lowa naetillage and tilled
cropland. The Journal of Wildlife Managemers0, 19 28.

(2) Lokemoen, J. T. & Beiser, J. A. (1997) Bird use and nesting in conventional, minimumtillage and
organic cropland. The Journal of Wildlifdlanagement61, 644 655.

3) Shutler, D., Mullie, A. & Clark, R. G. (2000) Bird communities of prairie uplands and wetlands in
relation to farming practices in Saskatchewan. Conservation Biologyl4, 14431451.

(4) Cunningham, H. M., Chaney, K., Bradbury, R. B. & Wilcox, A. (2004) Non-inversion tillage and
farmland birds: a review with special reference to the UK and Europe. lbis, 146, 192202.

(5) Holland, J. (2004) The environmental consequences of adopting conservation tillage in Europe:
reviewing th e evidence.Agriculture, Ecosystems & Environment03, 1 25.

(6) Cunningham, H. M., Bradbury, R. B., Chaney, K. & Wilcox, A. (2005) Effect of non-inversion
tillage on field usage by UK - farmland birds in winter. Bird Study, 52, 173.

@) Field, R. H., Benke, S., Badonyi, K. & Bradbury, R. B. (2007) Influence of conservation tillage on
winter bird use of arable fields in Hungary. Agriculture, Ecosystems & Environment20, 399404.

(8) Field, R., Kirby, W. & Bradbury, R. (2007) Conservation tillage encourages early breeding by
Skylarks Alauda arvensisBird Study, 54, 13¥141.

9 Dillon, I. A., Morris, A. J. & Bailey, C. M. (2009) Comparing the benefits to wintering birds of oil -
seed rape establishment by broadcast and noninversion tillage at Grange Farm,
Cambridgeshire, England. Conservation Evidencé, 18 25.

(10)  Ondine, F. C., Jean, C. & Romain, J. (2009) Effects of organic and soil conservation management
on specialist bird species.Agriculture, Ecosystems & Environment29, 146143.

5.38. Add 1% bar ley into wheat crop for corn buntings

1 We have found no studies investigating the impact of adding barley to wheat on corn
buntingMiliaria calandpsapulations.

Background

This is a suggested way of providing the preferred food source of corn buntings
within a wheat crop.

5.39. Leave uncropped, cultivated margins or plots
(inc lud es lapwing and stone curlew plots )

1 Two studies and two reviews examined pdpuéteffects of uncropped margins
or plots. A befeaadafter study from the UK (3) and twosré¥i@vfound an
increase in Eurasian thieeBurhinus oedicnemusnbers following a scheme that
promoted plots (amongst other interventions); a replicated study from the UK (8) found
no effect of plots on grey partridge density changes.
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1 Four studieshf(ee replicated) and a review from the UIR)(®dr& that at least
one species was associated with lapwing plots or used them for foraging or nesting. One
replicated study from the UK (2) found that 11 species were not associated with plots;
anothe(9) found that fewer birds used the plots than cropland in two out of three UK
regions.

1 Two of the three studies that examined productivity (one replicated) (4,5) found that
nesting success of birds was higher in fallow fields or lapwing plots.tAan in crop
replicated study from the UK (8) found that greyRedndgerdproductivity was
not related to the amount of lapwing plots on a site and that the proportion of young
partridges in the population was lower on sites with lots of lnvitiphttsd fal

Background

Lapwing and stone curlew plots are cultivated plots or strips that are left undrilled
to encourage northern lapwingsVanellus vanellusand stone curlews (Eurasian
thick-knees)Burhinus oedicnemu®d nest successfully. They are normally >2 ha in
size and different from 'skylark plots' (see separate section), which are much
smaller and usually created in groups. Similar interventions include sedside,
which involves fields that are not cultivated aall.

A 2000 literature review (1) found that the UK population of Eurasian thickknees
Burhinus oedicnemugcreased from 150 pairs in 1991 to 233 in 1999, following
an agrienvironment scheme designed to provide uncultivated plots in fields and
set-aside.

A replicated study in 1999 and 2003 on 256 arable and pastoral fields across 84
farms in East Anglia and the West Midlands, England (2), found that only reed
buntings Emberiza schoeniclugout of 12 farmland birds analysed) were strongly
and positively associated with uncropped, cultivated strips. No other species
showed a strong association (positive or negative) with the strips. This study
describes several other interventions, discussed in the relevant sections.

A before-and-after study of a Countrysde Stewardship Scheme in southern

England (3) found that the population of stone curlews (Eurasian thicknees)

Burhinus oedicnemusncreased from 71 breeding pairs in 2000 to 103 in 2005,

following the creation of 156 stone curlew plots over the study peod. A further

51 were created in 2006 and the UK population of stone curlews increased from

160 pairs in the 1980s to 300 pairs in 2005. Stone curlew plots consisted ofd

ha of arable or setAOEAA 1T AT A AOI OEOAOAA O AOAAOA .
Preferably they should be located close (<1 km) to pasture, pig farms or other food

sources and away from edges of fields.

A replicated, controlled study in the breeding seasons of 1992000 on 28 farms
in western England (4) found that 85% of 34 northern &pwing Vanellus vanellus
T AOOO OOAAAOOAOI T U EAOAEAA AO 1 AAGO 11T A Al
PDi10068h AT i DPAOAA O o@tb T &£ puvt TAOGOO 11 A
estimates were also significantly higher (99% daily survival vs. 306%), and no
nests were lost to agricultural operations, compared to over 50% in other fields.
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A study in 20035 in Cambridgeshire, UK (5), found that the nesting success of
Eurasian skylarks Alauda arvensiswas significantly higher in a field that was

fallowed after harvest, compared to in cereal crop fields (84% success in the fallow

field vs. 35%), whilst the number of nests in the field increased from two to eight

following the fallow. Overwinter counts of yellowhammersEmberiza citrinella,

reed buntings E. schoeniclus linnets Carduelis cannabinaand skylarks on the

fallow field were also far higher than in previous years. This study is also discussed

ET O#OAAOA OEUI AOE bDiT10068h 601 AT O COAOGO

A replicated studyin 2007 (6) found that northern lapwings Vanellus vanellusised
39% of 212 lapwing plots on 180 farms across England, with breeding suspected
on 25% of plots. In addition, Eurasian skylarkAlauda arvensis grey partridge
Perdix perdixand yellow wagtail Motacilla flava were recorded breeding in 73%,
17% and 6% of plots respectively. There were no significant differences in lapwing
occurrence or breeding in plots managed under Higher Level Stewardship
compared with those uncer the Countryside Stewardship Scheme. Lapwing
occurrence decreased if there was woodland adjacent, and the probability of
breeding increased with the proportion of bare ground present on plots. Skylarks
were less likely to be found on plots near hedgerows

A 20009 literature review of agri-environment schemes in England (7) found that

spring and summer fallows provided nesting habitats for northern lapwings

Vanellus vanellus with 40% of fallow plots used by lapwings and breeding
suspected on 25%. In addion, the number of breeding pairs of Eurasian thick

knees (stone curlews)Burhinus oedicnemug southern England increased from

63 in 1997 to 103 in 2005 following the implementation of a&Country Stewardship

3AEAT A OOPAAEAI bDOI E Aisidhdffallow pl&sh Ehis Eeviewl OA A A
also examines several other interventions, discussed in the relevant sections.

A replicated site comparison study on 1,031 agricultural sites across England in
2004z8 (8) found a lower proportion of young grey partridgesPerdixperdix in the
population in 2007 on sites with a large area of uncropped but cultivated margins
and plots. There were no significant relationships with changes in partridge
density, brood size or overwinter survival. This study describes the effects of
several other interventions,discussed in the relevant sections.

A replicated site comparison study on farms in three English regions (9) found
that in two of the three regions Higher Level Stewardship fallow plots for ground
nesting birds had significantly fewer seeekating farmland songbirds than
conventional crop fields during summer. On farms in East Anglia and the
Cotswolds, there were approximately 2.5 birds/ha on crops compared to 1
bird/ha on fallow plots. However, in a third region, the West Midlands, more seed
eating farmland birds were recorded on fallow plots than in crop fields (1.5
birds/ha on fallow plots compared to <0.5 birds/ha on crops). The group of birds
analysed included tree sparrowPasser montanusand corn bunting Emberiza
calandra, but not grey partridge Perdix perdix Surveys were carried out in the
summers of 2008 and 2009, on 69 farms with Higher Level Stewardship in East
Anglia, the West Midlands or the Cotswolds and on 31 farms across all three
regions with no environmental stewardship.
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(2) Aebischer, N. J., Green, R. E. & Evans, A. D. (2000) From science to recovery: four case studies of
how research has been translated into conservation action in the UK. 4354 in: N.J. Aebischer,
A.D. Evans, P.V. Grice, J.A. Vickery (eds)Ecology and Conservation of Lant Farmland Birds
British Ornithologists Union, Tring.

2) Stevens, D. K. & Bradbury, R. B. (2006) Effects of the Arable Stewardship Pilot Scheme on
breeding birds at field and farm -scales.Agriculture, Ecosystems & Environmeni12, 283290.

3) Evans,A. D. & Green, R. E. (2007) An example of a twetiered agri-environment scheme
designed to deliver effectively the ecological requirements of both localised and widespread
bird species in England. Journal of Ornithology148, S2795286.

(4) Sheldon, R.,Chaney, K. & Tyler, G. (2007) Factors affecting nest survival of northern lapwings
Vanellus vanellusn arable farmland: an agri-environment scheme prescription can enhance nest
survival. Bird Study, 54, 168175.

(5) Stoate, C. & Moorcroft, D. (2007) Resarch-based conservation at the farm scale: development
and assessment of agrienvironment scheme options. Aspects of Applied Biolog$1, 163168.

(6) Chamberlain, D., Gough, S. Anderson, G., Macdonald, M., Grice, P. & Vickery, J. (2009) Bird use
ofcultiVEUTI Ewl EOOOP w? OE x bDOT wendirdritnent sotemdd. Bikd Swdy, 66, OPUT wET UD
289 297.

@) Natural England (2009) Agri -environment schemes in England 2009. A review of results and
effectiveness. Natural England, Peterborough.

(8) Ewald, J. A., Aebischer, N. J., Richardson, S. M., Grice, P. V. & Cooke, A. I. (2010) The effect of
agri-environment schemes on grey partridges at the farm level in England. Agriculture,
Ecosystems & Environmen138, 5%63.

9) Field, R. H., Morris, A. J., Grice, P. V.& Cooke, A. I. (2010) Evaluating the English Higher Level
Stewardship scheme for farmland birds. Aspects of Applied Biologg00, 59 68.

5.40. Create skylark plots

1 A befor@andafter study found an increase in Eurasian Alaydek arvensis
population on arfaafter the creation of skylark plots (3); a replicated, controlled study
from the UK found higher densities of skylarks on fields with plots, compared to those
without (2). No other studies investigated pé@uihidiects.

1 Two UK studies (2,5), mpéicated and controlled, found that skylark productivity was
higher in plots or in fields with plots than in controls. One replicated and controlled study
from Switzerland (6) found no differences in productivity between territories that included
plotsand those that did not.

1 Two replicated studies (one controlled) from Denmark (1) and Switzerland (6) found that
skylark plots were used by skylarks more than expected. A replicated and controlled
study from the UK (7) found thatatiad songbirds dad nse skylark plots more
than surrounding crops.

Background

Eurasian skylarksAlauda arvensisequire short vegetation to nest in and skylark
plots are small (usually 416 m?) undrilled patches within cereal fields that
provide this, with little impact on overall yield. They are similar to lapwing plots
(see above) but much smaller.

A replicated study from April-May in 1990z3 in five spring-sown barley fields in
eastern Jutland, Denmark (1) found that Eurasian skylark8lauda arvensisused
unsown plots inthe fields significantly more than expected by an even distribution
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across the landscape. Raditracked birds were observed more in tramlines and
unsown plots and mean faecal density was significantly higher in unsown areas
than in crops (1.4 droppings/havs. 0.1). One 22 ha field with 100, 40 #plots had
higher densities of skylarks than four fields with an average of seven plots/ha,
each of 7 m.

A replicated, controlled study from ApritAugust in 2003 in 15 sites in northern
and eastern England (2) dund that Eurasian skylark breeding density, duration
and success were higher in winter wheat fields with undrilled patches (4 x 4 m)
than in fields with widely-spaced (25 cm apart) rows or under conventional
management (0.3 nests/ha in fields with undriled plots vs. 0.2 for the other
treatments). Fields with undrilled patches also lost fewer territorial and nesting
birds over the breeding season and by the end of the breeding season nests in
these fields produced on average one more chick than control ries Body
condition of nestlings decreased in control nests over the breeding season but
increased in experimental fields. The proportion of withintreatment foraging
flights remained constant in fields with undrilled patches but decreased over time
in other treatments.

A beforeand-after study in Cambridgeshire, England(3), found that the
population of Eurasian skylarks on an arable farm increased from 10 territorial
males in 2000 to 34 in 2005, following the use of skylark plots from 2001 (in
addition to 6 m margins around fields and setside). Nests were also aggregated
in fields with skylark plots. The study also reports that fields on 15 experimental
farms with skylark plots held 30% more skylarks than control fields. In addition,
nests in fields with plots produced 0.5 more chicks/breeding attempt.

A replicated, controlled study in 200Z3 on ten farms in England (4) found that
45% of 159 Eurasian skylark nests monitored were found in fields with skylark
plots. By June, fields with plots held 30% morskylarks and 100% more nests than
control fields. At the start of the breeding season there was little difference in
success between treatments, but by June fields with plots in had more nests (1
nest/ha vs. 0.4) and more chicks/nest than controls (1.75 dbks/nest vs. 0.9).
Over the whole season nests in experimental fields raised 0.5 more chicks per
breeding attempt (and 1.5 more late in the season) than controls.

A 2007 literature review (5) reports that on two experimental farms in the UK

Eurasian skylaks were able to raise 49% more young in fields with skylark plots,

compared to fields without plots, by prolonging the length of the breeding season.

AEEO OOOAU EO A1 O AEOAOOOGAA ET O, AAOGA 0Ol

including lapwing and stotA A OOI Ax HBI1 1 0066h 601 AT O COAOO
AOT OT A AOAAT A 10 DPDAOOOOA EEAI AGGE AT A O#OAA
A replicated, controlled study near Berne, Switzerland (6) found that skylarks

Alauda arvensisith territories that included undrilled patches were significantly

less likely to abandon their territory than birds without patches, and more likely

to use the undrilled patches as nesting and foraging sites than expected by chance.

The study was from MarchJuly in 2006 in 21 experimental sites and 1@ontrol

sites of winter wheat fields in mixed farming lands From June to July, the

percentage of control fields in skylark territories decreased from 60% to 38%,

10¢



whilst 55% of fields with undrilled patches remained in territories. Nest
productivity was identical between control and fields with undrilled patches (1.4
chicks/territory) and there was no difference in chick body mass or tarsus length.

51 AOEI 1 AA PAOAEAO fAQA Al I DT OAA 1 & AEOEAOA
fields) orasingle strip 25 wm I h ET pt AEAI A0OQ Ol x1 xEOE
x AAA OPAAEAOS 4 EEO OO0OAU EO Al Of AEOAOD

i EQOOOAT*EI AZEI T xAO OOOEDOS 8

A replicated site comparison study on farms in three English regions (7) found
that skylark plots were well used (1z3 seedeating farmland songbirds/ha) but
did not have significantly more birds in than crop fields or fallow plots. Surveys
were carried out on 69 farms with Higher Level Stewardship in East Anglia, the
West Midlands or the Cotswolds and 31 fars across all three regions with no
environmental stewardship.

Q) Odderskeer, P., Prang, A., Poulsen, J. G., Andersen, P. N. & EImegaard, N. (1997) SkylarkAlauda
arvensi$ utilisation of micro -habitats in spring barley fields. Agriculture, Ecosystems &
Environment, 62, 21 29.

2 Morris, A. J., Holland, J. M., Smith, B. & Jones, N. E. (2004) Sustainable Arable Farming For an
Improved Environment (SAFFIE): managing winter wheat sward structure for skylarks Alauda
arvensisIbis, 146 Supplement 15%162.

(©)] Donald, P. F. & Morris, T. J. (2005) Saving the skylark: new solutions for a declining farmland
bird. British Birds, 98, 576578.

4 Ogilvy, S. E., Clarke, J. H., Wiltshire, J. J. J., Harris, D., Morris, A., Jones, NSmith, B.,
Henderson, I., Westbury, D.B., Potts, S.G., Woodcock, B.A. & Pywell, R.G(2006) SAFFIE-
research into practice and policy. HGCA Conference: Arable crop protection in the balance: Profit and
the environment

5) Stoate, C. & Moorcroft, D. (2007) Researckbased conservation & the farm scale: Development
and assessment of agrienvironment scheme options. Aspects of Applied Biolog®1, 161 168.

(6) Fischer, J., Jenny, M. & Jenni, L. (2009) Suitability of patches and Hfield strips for skylarks
Alauda arvensisn a small-parcelled mixed farming area. Bird Study, 56, 34 42.

@) Field, R. H., Morris, A. J., Grice, P. V. & Cooke, A. I. (2010) Evaluating the English Higher Level
Stewardship scheme for farmland birds. Aspects of Applied Biology00, 59 68.

5.41. Create corn bunting plo ts

1 We have found no studies investigating the impact of corn bunting plots on corn bunting
Miliaria calandvaother biygbpulations.

Background

Corn bunting plots are sown patches (normally 0.15 or 0.6 ha in size) of either
grass or a cereal mix designed to provide nesting habitat for corn buntingdiliaria
calandra.

5.42. Plant cereals in wide -spaced rows

1 A replicated and controlled study from (@efalad that planting cereals in wide
spaced rows foffered benefits over conve
were not given. Another replicated and controlled study from the UK (1) found that fields
with widgpaced rows had fewelaskylests than control or skylark plot fields.
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1 A replicated and controlled study from the UK (3) found that the faecal content (and
therefore diet) of skylark nestlings was similar between control fields and those with
widespaced rows.

Background

Planting cereals in widely spaced rows can increase the proportion of habitat in
the farmland that can be used by birds, as spaces between rows can be left fallow
or planted with grass or legumes.

A replicated, controlled study from AprikAugust in 20022003 in 15winter wheat

fields in northern and eastern England (1) found that Eurasian skylarldlauda

arvensisnests were significantly less abundant on fields with widespaced rows

OEAT 11 AIT 0011l Z£ZEAITAO 1O OEI OA xEOE Ol AOE
(0.16 nests/ha vs. 0.18 for controls and 0.31 for those with undrilled patches). The

proportion of within -treatment foraging flights decreased over time in control and

wide-spaced fields but remained constant in fields with undrilled patches. Body

condition of nestlings, however, decreased in control nests but increased in the

other treatments over the breeding season.

A replicated, controlled study in 2002003 on ten farms in England (2) found

that wide-ODAAAA OF xO 1T £FEAOAA OOBCIkErEE AT O AAT A
AARAOAETI O xAOA 110 GCEOAI 8 4EA AOOET OO0 11 OA (
PI1006Qq xAOA 1T OA AT 1 OEOOAT O1 U AAT AEEAEAI 8

A replicated, controlled study from AprikAugust in 20023 in 30 treatment and
30 control fields of winter wheat in northern and eastern England, UK (3) found
no difference in faecal content of Eurasian skylarlklauda arvensisnestlings in
fields with wide-spaced rows, compared to control fields.

(1) Morris, A. J., Holland, J. M., Smith, B. & Jones, N. E. (2004) Susitaable Arable Farming For an
Improved Environment (SAFFIE): managing winter wheat sward structure for skylarks Alauda
arvensis|bis, 146, 15$162.

2) Ogilvy, S. E., Clarke, J. H., Wiltshire, J. J. J., Harris, D., Morris, A., Jones, NSmith, B.,

Henderson, I., Westbury, D.B., Potts, S.G., Woodcock, B.A. & Pywell, R.G(2006) SAFFIE-
research into practice and policy. HGCA Conference: Arable crop protection in the balance: Profit and
the environment

3 Smith, B., Holland, J., Jones, N., Moreby, S., Mrris, A. J. & Southway, S. (2009) Enhancing
invertebrate food resources for skylarks in cereal ecosystems: how useful are incrop agri-
environment scheme management options?Journal of Applied Ecology6, 692 702.

5.43. Create beetle banks

1 A small UK study f@)nd that a site with beetle banks had increasing populations of
rare or declining species, although several other interventions were used on this site. A
literature review from the UK (1) found that greyReadidgerdpopulations were
far largr on sites with beetle banks and other interventions than on other farms. Two
replicated studies from the UK also investigated pepellaifacts: one (4) found
that no bird species were strongly associated with beetle banks; the second (6) found no
relationship between beetle banks and grey partridge population density trends.
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1 A UK literature review (5) found that two bird species nested in beetle banks and that
some species were more likely to forage in them than others. A study in the UK (2) found
that one of two species used beetle banks more than expected. The other used them
less than other agmvironment options.

Background

Beetle banks are grassy mounds, about 2 m wide, that run across the middle of
large arable fields. They are intended tprovide habitat, especially during winter,

for predatory insects such as beetles and spiders and therefore could also provide
foraging habitats for birds.

A 2000 literature review from the UK (1) found that the populations of grey
partridge Perdix perdixwas 600% higher on farms with conservation measures
aimed at partridges in place, compared to farms without these measures.
Measures included the provision of conservation headlands, planting cover crops,
using setaside and creating beetle banks.

A study d different set-aside crops at Allerton Research and Educational Trust

Loddington farm, Leicestershire, (2) found that Eurasian skylarkélauda arvensis

but not yellowhammer Emberiza citrinellaused beetle banks more than expected

compared toavailability. Skylarks used them significantly more than unmanaged

set-aside, broadleaved crops and other habitats, whilgsellowhammers used

them significantly less than cereal and seA OEAA xEOE OxmeldA AEOA
margin and midfield setaside strips were sown with kalebased and cereabased

i EGOO0OAO &1 O OxEIlI A AE O /Dtheh habithtOgpes wérd: A OAAAC
unmanaged setaside, cereal (wheat, barley), broadeaved crop (beans, rape) and

3z10 days old were observed. Foraging habitat used by the adults was recorded

for 90 minutes during three periods of the day.This study is also discussed in

001 AT O xEI A AEOA OAAA 7 AdsifaadAll ALEM DI IOATARS § |

A small replicated study from MayJune in 19928 in Leicestershire, England (3),

found that the abundance of nationally declining songbirds and species of

conservation concern significantly increased on a 3 k&site where beetle banks

were created (alongside several other interventions), although there was no

overall difference in bird abundance, species richness or diversity between the

experimental and three control sites. Numbers of nationally declining species rose

by 102% (except for Ewasian skylark Alauda arvensisand yellowhammer

Emberiza citronellg. Nationally stable species rose (insignificantly) by 47% (eight

species increased, four decreased). The other interventions employed were:

O0- ATACA EAACAO O1 AATlaA #Bwdd mixtEdwidiidvgEAd h OO0 1 A
OOOEPOBh 0601 AT O xEI A AEOA OAAA Al OAO OOOED
DPOAAAOI 006 AT A O02AA0AA PAOOEAEAA 10 EAOAEA
A replicated study in 1999 and 2003 on 256 arable and pastoral fields across 84

farms in East Anglia and the West Midlands, England (4), found that none of 12

species of farmland bird were strongly associated (either positively or negatively)

with beetle banks. The species analysed were skylarklauda arvensis corn

bunting Miliaria calandra, lapwing Vanellus vanellus yellow wagtail Motacilla
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flava, chaffinchFringilla coelebs dunnockPrunella modularis greenfinchCarduelis

chloris, linnet C. cannabina reed bunting Emberiza schoeniclustree sparrow

Passer montanuswhitethroat Sylvia communisand yellowhammer E. citrinella

AEEO OOOAU AAOAOEAAO OAOAOAI 1 OEAO ET OAOOAI
AEAT AO O1 OPOAUAA j AT 1T OAOOAOET T EAAAI AT AOQd |
or plots, including lapwing and stone curlew pl 668N O, AAOGA T OAOxET OA
001 ATO COAOO AOAEZEAO OOOEDPOTI AOCET O AOT1 OT A
O1 AOI OEOAOAA [ AOCET O AOiT OT A ET OAT OEOGA AOAA
OAAA T O AT OAO 1 E@OOOASH aréee MIIEABAR AT 6 NOADAL
AAOI AOO O1 AT OAO OEA AT 000 1T &£ Ai1 OAOOAOQETI

A 2007 UK literature review (5) describes studies that found grey partridg@erdix

perdix and Eurasian skylarksAlauda arvensigiesting in beetle banks. One study

also found that skylarks were more likely than yellowhammer&mberiza citrinella

01 & OAcA ET AAAOI A AATEO8 4EEO OOOAU EO
AOl OEOAOGAA 1 AOCET O 10 bii1 OOh EOAI AAET COAAD>
AOEEAO OOOEDOTI AOGCET O AOI OT A AOAAIT A 10 PAO

A replicated site comparison study on 1,031 agricultural sites across England in
2004z8 (6) found that grey partridge Perdix perdix overwinter survival was
significantly and positively correlated with the presence of beetle banks in 2007
8. Across all years there was a positive relationship with the ratio of young to old
birds. There were no relationships with brood size or yeaon-year density
changes. This stdy describes the effects of several other interventions, discussed
in the relevant sections.

Q) Aebischer, N. J., Green, R. E. & Evans, A. D. (2000) From science to recovery: four case studies of
how research has been translated into conservation actionin the UK. 43t54 in: N.J. Aebischer,
A.D. Evans, P.V. Grice, J.A. Vickery (eds)Ecology and Conservation of Lowland Farmland Birds
British Ornithologists Union, Tring.

(2) Murray, K. A., Wilcox, A. & Stoate, C. (2002) A simultaneous assessment of farmlard habitat use
by breeding skylarks and yellowhammers. Aspects of Applied Biolog$7, 123127.

3) Stoate, C. (2002) Multifunctional use of a natural resource on farmland: wild pheasant (Phasianus
colchicu$ management and the conservation of farmland passerines.Biodiversity and
Conservationl1l, 561573.

(4) Stevens, D. K. & Bradbury, R. B. (2006) Effects of the Arable Stewardship Pilot Scheme on
breeding birds at field and farm -scales.Agriculture, Ecosystems & Environmeni12, 288290.

(5) Stoate, C. & Moorcroft, D. (2007) Researctbased conservation at the farm scale: Development
and assessment of agrienvironment scheme options. Aspects of Applied Biolog$1,.161.

(6) Ewald, J. A., Aebischer, N. J., Richardson, S. M., Grice, P. V. &ooke, A. |. (2010) The effect of
agri-environment schemes on grey partridges at the farm level in England. Agriculture,
Ecosystems & Environmen138, 5%63.

Livestock farming

5.44, Maintain species  -rich, semi -natural grassland

1 A beforandafter study frommet UK (1) found five species of conservation concern
increased after the implementation of management designed to maintain unimproved
grasslands.
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1 A replicated study from Switzerland (2) found that wetland birds appeared to
preferentially choose managethkadows; birds of open farmland avoided it.

Background

Low-intensity management of grasslands has produced some of the most speeies
rich habitats in Europe and there are several agienvironment schemes designed
to maintain these grassland. Such schememay include several different
interventions, attempting to replicate traditional management.

A before and after trial in England (1) concluded that management prescriptions
in the Exmoor Environmentally Sensitive Area are maintaining the condition of
unimproved grassland, based on trends in bird populations in parts of the
Environmentally Sensitive Areas under long term management agreements. The
study found that five red/amber-listed species of conservation concern (linnet
Carduelis cannabina bullfinch Pyrrhula pyrrhula, grey partridge Perdix perdix
house sparrowPasser domesticuend garden warblerSylvia borir) appeared to be
increasing in density within the Cotswolds Environmentally Sensitive Areas while
declining nationally, suggesting that they bendf from some aspect of
Environmentally Sensitive Areas managementn each Environmentally Sensitive
Areas, breeding birds were surveyed in Mayugust 2002, and results were
compared with baseline survey information from 1992/3 (Exmoor) and 1997
(Cotswolds). In the Cotswolds Environmentally Sensitive Area, birds were
surveyed in 96 randomly-selected 1 km squares, while the majority (153kr¥) of
the Exmoor Environmentally Sensitive Area was surveyed.

In a replicated site comparison study, Herzoget al (2005) (2) found that on

average 86% of litter meadows in Ecological Compensation Areas on the Swiss

bl AGAAO xAOA 1T &£ OCIT A AAT 1T CEAAI NOAIT EOUE
Ecological Compensation Areas target vegetation), compared to only 20% of hay
meadows.While wetland birds appeared to benefit from litter meadow Ecological
Compensation Areas, with significantly more territories (52) than expected (31)

in these areas, birds of open cultivated land had fewer territories (68) than

expected (151) on hay meadw Ecological Compensation Areasor hay meadow

Ecological Compensation Areas, ecological quality was significantly lower in the

iTOA ET OAT OEOGAIT U ZAOI AA O1 T x1 ATAG UITTA 1 £E
Al PET A EEI 1 06 UIT A8 adroodpied i0 Z3hstddy lardas,AOAAAE]
based on 3 visits between midApril and mid-June. This study is also discussed in

© AET OAET OOAAEOQOEITAI 1T OAEAOAOGG AT A O- AT ACA
spray,gapZE1 1 ET ¢ AT A 1 AUET C(Q6 8

(2) Defra (2002) Breedirg bird survey of the Cotswold Hills ESA and Exmoor ESA. Defra, UK.

(2) Herzog, F., Dreier, S., Hofer, G., Marfurt, C., Schupbach, B., Spiess, M. & Walter, T. (2005) Effect
of ecological compensation areas on floristic and breeding bird diversity in Swiss agricultural
landscapes.Agriculture, Ecosystems & Environment08, 189204.
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5.45. Reduce management intensity on permanent
grasslands

1 Four replicated trials and a reviié)y ¢2 seven studies in total, found that some or all
birds monitored were more ahurataforaged more on grasslands with lower
management intensity than on conventionally managed agricultural grasslands.

1 Four analyses from three replicated tBal3, (&f seven studies in total, found that
some or all birds monitored were lesdastysahundant on grasslands with lower
management intensity than on conventionally managed agricultural grasslands.

Background

Reducing the intensity of grassland management involves one or more of:
reducing or stopping the use of fertilisers, herbicidesnd pesticides; delaying the
mowing date; reducing the number of cuttings taken.

A replicated controlled, paired site study in the Netherlafjsfound that the density

of breeding bird territories was not significantly different between 20 fields with
meadow bird agreements and 20 control fields, both for all bird species and just for
waders. OystercatcheHaematopus ostraleguslacktailed godwit Limosa limosa
common redshanKringa totanusand lapwingvanellus vanellugrere all significantly

less abudant on management agreement fields than on control fields. There was no
significant difference in the number of territories between field types for three of
these species, but oystercatchers had significantly fewer territories on management
agreement fiedls than on control fields (0.13 vs. 0.52). Paired fields were witkim 1

of each other, similar in size and soil type. Fertiliser inputs were significantly lower and
mowing dates later on fields with management agreements than on conventionally
managed #lds.Birds were surveyed five times between March and June.

Further analysis of the same data used in Kleijat al.2001 (2), found that wading
birds were less abundant on fields under meadow bird agreements (average of
seven birds and 1.3 territories on agreement fields vs. 12 and 2.1 on conventional
fields), whilst meadow songbirds were more abundant on meadow bird
agreement fields, when analysed as a 12.5 ha scale (9.9 birds/plot on agreement
fields vs. 7.7 on conventional fields). Duck and nemeadow bird breeding
densities did not differ between management types at either the field, or 12.5 ha
scale.

A 2006 replicated site comparison study of 42 fields in Switzerland (3) found that
more birds, but not more bird breeding territories, were found in fields
participating in the ecological compensation area scheme than in conventionally
farmed fields. There was no diffeence in the numbers of bird species on each type
of farmland. Ecological Compensation Areas are typically hay meadows farmed at
low intensity: no fertilisers or pesticides (except for patchwise control of problem
weeds) are permitted, and vegetation musbe cut and removed at least once a year
- but not before 15 June (lowlands) or early July (mountains). The study surveyed
seven pairs of fields (one within an Ecological Compensation Area, one
conventionally farmed) and a tha area surrounding each fieldirom each of three
different parts of Switzerland four times during the breeding season.
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A randomised, replicated, controlled trial on four farms in southwest England, in

200372006 (4), found that 503 10 m plots of permanent pasture cut just once in

May a July or not at all during the summer and left unfertilised attracted more

insectivorous and seedeating songbirds than control plots (fertilised plots cut in

May and July, as in conventional silage management). The preference was shown

by dunnocks Prunela modularis, winter wren Troglodytes troglodytesEuropean

robin Erithacus rubecula seedeating finches and buntings, and was particularly

strong for plots left uncut in summer. There were twelve replicates of each

management type. This study is also dIsOOOAA ET 0O2AA0AA DPAOOEAE
OOA CATAOAT 1 UBh O51 AAOOTI x OPOET C AAOAAI O08h
O02AAO0AA COAUET ¢ ET OAT OEOU 11 DBAOI AT AT O COA
AT OAO 1 EQOOO0OAS 8

A replicated, controlled beforeand-after study in 615 grassland fields in Jutland,
Denmark (5), found that permanent grasslands fields under an agenvironment
scheme designed to increase water levels had significantly higher numbers of
three species of wader (northern &pwing Vanellus vandus, blacktailed godwit
Limosa limosa common redshanKTringa totanus) in 2004z2005 after the scheme
was implemented, compared to in 19992001, before the scheme. Eurasian
oystercatchersHaematopus ostrolagudid not increase and effects varied between
restored and permanent grasslands, and between wet and dry fields. The scheme

E1 011 OAA POI T OEIC xAO COAOOI AT AO j OAA O
COAOOI AT A6q AO xAl1 AO OAAOAEI ¢ AZAOOEI EOAO
mowing.

A review of four experiments on the effects of agrenvironment measures on

livestock farms in the UK (6) found two replicated trials in southwest England

showing that reduced management intensity on permanent grasslands benefits

foraging birds. Both found higher numbes of invertebrates, seed heads and

foraging birds at lower management intensity (less fertiliser, less cutting, less

grazing or a combination of these). One study was the PEBIL project, also reported

in (4). The other was part of a Defrdunded project focussed largely on the effects

of reduced grazing pressure (Defra report BD1454) for which no reference is

CEOAT ET OEA OAOGEAx8 3AA O02AA0AA COAUEIT C E
more information.

A replicated site comparison study on farms in thredenglish regions (7) found
that grassland managed under Higher or Entry Level Stewardship Schemes with
low or very low inputs was not used significantly more by see@ating farmland
songbirds than improved grassland or open rough grassland. Between 0.5 aid
birds/ha were recorded on average on the different types of grassland. The
stewardship grassland category also included land being maintained as semi
natural grassland under the schemes. It is not clear how many sites of the different
management types vere used in the analysis. Surveys were done in the summers
of 2008 and 2009 on 69 farms with Higher Level Stewardship in East Anglia, the
West Midlands or the Cotswolds and on 31 farms across all three regions with no
environmental stewardship.

(2) Kleijn, D., Berendse, F., Smit, R. & Gilissen, N. (2001) Agrenvironment schemes do not
effectively protect biodiversity in Dutch agricultural landscapes. Nature, 413, 723725.
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Kleijn, D., Berendse, F., Smit, R., Gilissen, N., Smit, J., Brak, B. & Groenel@ R. (2004) Ecological
effectiveness of agrienvironment schemes in different agricultural landscapes in the

Netherlands. Conservation Biologyl8, 77% 786.

Kleijn, D., Baquero, R. A., Clough, Y., Diaz, M., Esteban, J., Fernandez, F., Gabriel, D., &tzog, F.,
Holzschuh, A., Johl, R., Knop, E. Kruess, A., Marshall, E. J. P., SteffaiDewenter, I., Tscharntke,
T., Verhulst, J., West, T. M. & Yela J. L(2006) Mixed biodiversity benefits of agri -environment
schemes in five European countries.Ecology Laers 9, 243 254.

Defra (2007) Potential for enhancing biodiversity on intensive livestock farms (PEBIL). Defra
Report BD1444.

Kahlert, J., Clausen, P., Hounisen, J. P. & Petersen, I. K. (2007) Response of breeding waders to
agri-environmental schemes may be obscured by effects of existing hydrology and farming
history. Journal of Ornithology148, 28¥293.

Buckingham, D. L., Atkinson, P. W., Peel, S. & Peach, W. (2010) New conservation measures for
birds on grasslands and livestock farms. BOU Proceedings Lowland Farmland Birds llI: delivering
solutions in an uncertain worldBritish Ornithologists Union.

Field, R. H., Morris, A. J., Grice, P. V. & Cooke, A. |. (2010) Evaluating the English Higher Level
Stewardship scheme for farmland birds. Aspects of Applied Biolog$#00, 5968.

5.46. Reduce grazing intensity

1

Nine studies from the USA (1,2) and tfi€,8K(3L1), one replicated and controlled,

found increases in populations of some species on fields with reduced grazing, or
increased usd such fields by birds. Three of the studies used multiple interventions at
once. Five studies from Europd @4, Tour replicated and controlled, found that some

or all species were no more numerous on fields with reduced grazing, compared to
intensielygrazed fields. One paired sites study from the UK (5) found that black grouse
Tetrao tetrpopulations increased at reduced grazing sites (and declined elsewhere),
but that large areas of reduced grazing had lower densities of female grouse.

A beforandafter study from the USA (2) found that the number of species on plots with
reduced grazing increased over time. A replicated, controlled study from four countries
in Europe (9) found no differences in the number of species on siteEngitth low

or highntensity grazing.

One replicated trial in the UK (10) found that some bird groups preferred grassland short
in winter (grazing effect simulated by mowing), and others preferred it long (unmown to
simulate removal of livestock). Frequencyrnandftthe simulated grazing did not

alter this preference.

Background

Overgrazing is responsible for the degradation of habitats across the world, being
especially damaging in arid environments, where the removal of vegetation can
quickly lead to soilerosion. Reducing grazing intensity may reduce the damage to
vegetation and can also help reduce disturbance to birds and accidental loss of

nests.

A small 1967 study in Maryland, USA (1), investigated the impact of limiting

livestock grazing, as well as ther interventions, on northern bobwhites Colinus

virginianus and found that the population on the farm increased from five to 38
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A before-and-after study in an 8,%7 ha grassland site under restotation grazing
since 1967 in Montana, USA (2), found that the number of wildfowl nesting on the
site, the species richness and the number of broods produced all increased
between 1970 and 197%4 (190 pairs of seven specieproducing 127 broods in
1970 vs. 270 pairs of 12 species producing 191 broods in 1974). The grazing
regime involved five areas of the site being grazed at different times each year to
allow the vegetation to recover. The highest densities of wildfowl weréound in
areas that had been rested in the previous year.

A beforeand-after study in Gloucestershire, England, (3), found that the

proportion of geese on a grassland site using a specifically managed 130 ha area

increased from 33% in the winter of 1971971 to 87% by 19751976, following

a reduction in grazing intensity over this period. Starting in 1970, stock were

sequentially removed from three sections of the area: the first was ungrazed from

the 30t September, the second from the F1October and tre third from the 30t

November. A fourth area was not grazed at all. Other interventions are discussed
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A randomised, replicated and controlled study in spring and summer 199% on

12 fields in Susex, England (4), found that Eurasian skylarldlauda arvensis

densities were significantly higher on fields grazed at lower intensities (4Z14.3

birds/km 2 for six lightly-grazed fields vs. 1.32.4 birds/km?2 on six intensely

grazed fields). The density otarrion crows Corvus coronend rooksC. frugilegus

did not vary between treatments. Intensivelygrazed fields were managed to keep

the sward under 10 cm long, less intensively managed fields had azZl% cm
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A paired sites study on moorland in 19982000 in northern England (5) found
that the number of displayingblack grouseTetrao tetrix males increased by an
average of 5% each year at 10 sites where levels of sheep grazing were reduced,
compared with average declines of 2% each year at ten control sites. Changes were
most positive in the first years after grazng reduction. The proportion of females
with chicks was also significantly higher at treatment sites (average of 54%) than
at control sites (32%). However, there were declines in female densities at sites
where restricted grazing areas exceeded approximalg 1 km2. Grazing was
reduced to below 1.1 sheep/ha in summer and 0.5 sheep/ha in winter for at
between one and five years on treatment sites. Densities were two or three times
higher on control sites.

A before-and-after study of grazing marshes in east Ejland from 199372003 (6)

found that the number of northern lapwing Vanellus vanellusand wildfowl

increased and vegetation communities changed following a reduction in grazing

intensity and improved footdrain management in 1996This study is discussed in

O02AEOA xAOAO 1 AGAI 6 ET AEOAEAO 10O COAOOI AT .

A randomised, replicated, controlled trial on four farms in southwest England in
200376 (7) found that 12, 502 10 m plots of permanent pasture managed as
conventional silage but without autumn/winter grazing did not attract more
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foraging birds than 12 control plots, managed identically but with autumn and

winter grazing. Plots were fertilised and cut twice in May and July. This study is
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A controlled replicated trial in the UK (8) found that the response of bird
populations to the removal d grazing from upland improved grassland between
late May and July varied between functional groups of birds and depended on the
time of year. Plots with seasonal removal of grazing had the greatest number of
birds of songbird species between May and Jull26 birds compared to 60 in
control plots), and between July and September (312 birds compared to 169 in
control plots), but numbers were similar to those in control plots between October
and January (13 and 11, respectivelyBetween July and Septembethere were
more birds of invertebrate-feeding species on plots with seasonal removal of
grazing (105 birds, compared to 41 on control plots), but between October and
January there were more birds on continuously grazed plots (5,833 birds,
compared to 1,4580n plots with seasonal removal of grazing)At all times of year,
crows were more abundant on continuously grazed plots. Bird numbers and
species were recorded in plots with and without seasonal removal of grazing for
silage making (10 replicates).

A replicated, controlled trial in four European countries (UK, Germany, France and
Italy) from 200274 (9) found that numbers of birds and bird species were not
different between fields under low-intensity grazing, compared to intensively
grazed fields. Birds wee counted every two weeks in early morning, from May to
October in 2004, with a 7 minute observation period and a walking transect.
Exact grazing regimes differed between countries.

A randomised, replicated trial of different winter cutting regimes, degned to
simulate grazing intensity on grasslands in Oxfordshire, England (10), found that
different groups of birds prefer different treatments. Foraging song thrushes
Turdus philomenusand common starlingsSturnus vulgaris crows and Eurasian
kestrels Falco tinnunculuspreferred mown (grazed) plots to unmown (ungrazed)
plots. Grey heronsArdea cinereaand meadow pipits Anthus pratensispreferred
unmown plots to plots that were mown once or twice. For gamebirds, wood
pigeons and hedgerow species, there waso significant difference in numbers
between the different mowing regimes Seventeen grass fields (average size 5 ha)
were used in the experiment, with two treatments (mown once vs. unmown) or
four treatments (unmown, mown once at two different times or nown twice) in
each. Winter mowing simulates the effects of grazing or cutting for silage. Grass
height did not differ between the 14 replicate plots mown once in
November/December, once in January or twice during winter, SO one winter cut
or grazing period was sufficient to create the habitat advantage for bird groups
that prefer short grass.

A 20009 literature review of agri-environment schemes in England (11) describes

a case study of a farm on Exmoor, Devon, which found that three species increased
on the farm from 199372003, following a reduction in grazing intensity on
moorland areas (Eurasian skylarkAlauda arvensisincreased from none to 13
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birds; Eurasian linnet Carduelis cannabinafrom none to nine birds; common
stonechat Saxicola torquatafrom none to one territory). One species (meadow
pipit Anthus pratensi$ showed little change (nine birds vs. eight) and another
(northern wheatear Oenanthe oenanthedeclined slightly, from one territory to
none. This review also examines several other interventi®) discussed in the
relevant sections.

A review of UK experiments on the effects of aganvironment measures on
livestock farms in the UK (12) found two replicated controlled trials that reduced
grazing pressure (fewer cattle, cattle removed from July onards, or both) over
two to four years. One also reduced fertiliser input from 150 to 50 kg N/ha.
Reduced grazing significantly increased the number of foraging skylark&lauda
arvensison the trial fields in both studies. Birds that eat only seeds European
goldfinch Carduelis carduelisind linnet Carduelis cannabina preferred plots with
cattle removed in July. These studies formed part of a Deffanded project
(BD1454) for which no reference is given in the review. The study including low
fertiliser in put used eight replicates, the other used 14. The review assessed
results from four experimental projects (one incomplete at the time of the review)
in the UK. This study also discusses other interventions, described in the relevant
sections.

(2) Burger, G. V. & Linduska, J. P. (1967) Habitat management related to bobwhite populations at
Remington farms. The Journal of Wildlife Managemer®l, % 12.

2 Mundinger, J. G. (1976) Waterfowl response to restrotation grazing. The Journal of Wildlife
Management40, 60 68.

?3) Owen, M. (1977) The role of wildfowl refuges on agricultural land in lessening the conflict
between farmers and geese in Britain.Biological Conservatigril, 209222.

4 Wakeham-Dawson, A., Szoszkiewicz, K., Stern, K. & Aebischer, N. J. (1998) Breeding skylarks
Alauda arvensi®n Environmentally Sensitive Area arable reversion grass in southern England:
survey-based and experimental determination of density. Journal of Applied Ecolog$5, 63%648.

(5) Calladine, J., Baines, D& Warren, P. (2002) Effects of reduced grazing on population density
and breeding success of black grouse in northern England.Journal of Applied Ecolog$9, 772 780.

(6) Smart, M. & Coutts, K. (2004) Footdrain management to enhance habitat for breedingwaders on
lowland wet grassland at Buckenham and Cantley Marshes, Mid -Yare RSPB Reserve, Norfolk,
England. Conservation Evidencé, 16 19.

@) Defra (2007) Potential for enhancing biodiversity on intensive livestock farms (PEBIL). Defra
Report BD1444.

(8) Vale, J. E. & Fraser, M. D. (2007) Effect of sward type and management on diversity of upland
birds. 333t 336 in: J.J. Hopkins, A.J. Duncan, D.l. McCracken, S. Peel, J.R.B. Tallowin (edByitish
Grassland Society Occasional Symposium N&B8sh Grassland Society, Reading.

9) Wallis De Vries, M., Parkinson, A., Dulphy, J., Sayer, M. & Diana, E. (2007) Effects of livestock
breed and grazing intensity on biodiversity and production in grazing systems. 4. Effects on
animal diversity. Grass and Foragectence62, 18%197.

(10)  Whittingham, M. J. & Devereux, C. L. (2008) Changing grass height alters foraging site selection
by wintering farmland birds. Basic and Applied Ecolog9, 779 788.

(11)  Natural England (2009) Agri -environment schemes in England 2009. A review of results and
effectiveness. Natural England, Peterborough.

(12) Buckingham, D. L., Atkinson, P. W., Peel, S. & Peach, W. (2010) New conservation measures for
birds on grasslands and livestock farms. BOU Proceedings Lowland Farmland Bird Ill: delivering
solutions in an uncertain worldBritish Ornithologists Union.
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5.47. Provide short grass for waders

1 Areplicated UK study (1) found that common starlings and northern lapwings spent more
time foraging on short swards, compared to longerdgthas starlings captured
more prey in short grass.

Background

Vegetation height is important in determining the value of a grassland to wildlife,
with short vegetation allowing birds access to the ground for foraging and
potentially reducing predation risk. However, high vegetation can provide more
complex environments and more habitats (see Raise mowing height on permanent
grassland).

A replicated study from JanuaryMay in 2002 that observed 15 northern lapwing
Vanellus vanellughicks on the Isle of$lay, UK, and 20 common starlingSturnus
vulgaris in Oxfordshire, UK (1) found that both species experienced significantly
greater foraging success in shorter grass swards. For lapwing chicks, foraging rate
declined as sward height increased. In short swds, starlings spent 30% more
time actively foraging and captured 33% more prey, although intake rate
(captures per second of active foraging) did not differ between swards.
Invertebrate abundance did not differ between long and short swards. Fertiliser
application and water level was manipulated to provide a range of sward heights
on the lapwing site. $arlings were observed in enclosures placed within
intensively managed permanent pasture that was mown to either 3 cm (short
sward) or 13 cm (tall sward).

(2) Devereux, C. L., Mckeever, C. U., Benton, T. G. & Whittingham, M. J. (2004) The effect of sward
height and drainage on common starlings Sturnus vulgarisand northern lapwings Vanellus
vanellusforaging in grassland habitats. Ibis, 146, 11$122.

5.48. Raise mowing height on grasslands

1 A review from the UK (2) found that raising mowing height may have increased
productivity of Eurasian skylarks, but not sufficiently to maintain the local population.

1 A randomised, replicated and controlled study from)tfieub t{tat no more
foraging birds were attracted to plots with raised mowing heights, compared to plots with
shorter grass.

Background

Vegetation height is important in determining the value of a grassland to wildlife.
High vegetation can provide more cmplex environments and more habitats, but
short vegetation can allow birds access to the ground which can help foraging, and
can reduce the risk of predation (see Provide short grass for waders).
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A randomised, replicated, controlled trial on four farms insouthwest England in
2003z6 (1) found that 12, 503 10 m plots of permanent pasture cut to 10 cm in
May and July did not attract more foraging birds than 12 control plots cut to 5 cm.
Plots were cut twice in May and July, and grazed in autumn/winter. Thstudy is
Al 01T AEOAOOOAA ET O2AAO0AA 1T AT ACAT AT O ET OAT ¢
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A review of four experiments on the effects of agrenvironment measures on
livestock farms in the UK (2) found one trial from 2006 to 2008 that tested the
effect of mowing height on skylarksAlauda arvensisnesting in silage fields.
Preliminary results showedthat chick survival was not affected by raised cutting
height. However, the number of new birds produced each year (productivity) was
more sensitive to renesting rates than chick survival. Raised cutting height
slightly increased productivity, because silarks re-nested sooner after cutting,
but this was not enough to maintain a local population given survival rates. This
study formed part of a Defrafunded project (BD1454) for which no reference is
given in the review.

1) Defra (2007) Potential for enhancing biodiversity on intensive livestock farms (PEBIL), Defra
Report BD1444.

2) Buckingham, D. L., Atkinson, P. W., Peel, S. & Peach, W. (2010) New conservation measures for
birds on grasslands and livestock farms. BOU Proceedings Lowland Farmland Bds IlI: delivering
solutions in an uncertain worldBritish Ornithologists Union.

5.49. Delay mowing  date or first grazing date on
grasslands

1 Two reviews from the UK (1,2) found that the population of Ceeroredes
increased following the implememtbtwa initiatives to encourage farmers to delay
mowing (and provide cover and use cofnenake techniques).

1 A replicated and controlled paired sites studies from the Netherlands (3) found no
evidence that waders and other birds were more abeluganitindelayed mowing,
compared to paired controls. A replicated and contreleddfefostudy from the
Netherlands (4) found that fields with delayed mowing held more birds than controls, but
did so before the start of the scheme. Popdatdendid not differ between
treatments.

1 A replicated, controlled study from the USA (5) found that destruction of nests by
machinery was lower andskdson nesting higher indatdields, compared with
earlycut fields.

Background

Early-season, mehanised mowing is thought to be responsible for declines in the
UK and elsewhere of species such as the corncraReex crexwith chicks killed and
nests destroyed by mowing machinery. Delaying mowing until after chicks can
escape is therefore a part of mny agrienvironment schemes.



A 2000 literature review (1) found that the UK population of corncrakeLrex crex

increased from 480 to 589 males between 1993 and 1998 (an average rise of

3.5%l/year) following schemes to get farmers to delay mowing dates ant leave

Ol i1Tx1T OAT OOEAT 0686 O1T Al11Tx AEEAEO OiI AOAA
increase chick survival.

A 2002 review (2) states that the British population of corncrakesCrex crex
increased by 34% between 1993 and 2001, following the implemeation of the
"Corncrake Initiative" which financially compensates farmers who agree to delay
mowing until after chicks can escape machinery. A second programme, begun in
1999, also included the provision of suitable cover. Both were based in western
Scotland, where the remaining British population was found.

A replicated and controlled paired sites study in the western Netherlands in 2003
(3) found that 19 grassland plots with delayed mowing had significantly higher
breeding densities of waders, compared to 19 paired, control plots (approximately
8 territories /plot for delayed-mowing plots vs. approximately 3 territories/plot
for controls). This difference was not apparent when delayed mowing was
combined with per-clutch payment, and there were no differences in abundances
of waders or all bird species. Howeverwhen delayed mowing was combined with
per-clutch payment, breeding densities of all bird species was significantly higher
(13 territories/plot for combined schemes; 11 territories/plot for controls). There
were higher numbers of redshank Tringa tetanus on combined plots
(approximately 5 birds/plot for combined schemes; 5 birds/plot for per-clutch
payment and 3 birds/plot for controls), but not on delayedmowing plots. There
were higher abundances of northern lapwingvanellus vanelluon control plots,
compared to delayedmowing plots, but this difference was not significant
(approximately 18 birds/plot for controls vs. 13 birds/plot for delayed-mowing
plots). There were no significant differences in breeding densities for redshank,
northern lapwing, Eurasian oystercatcherHaematopus ostralegusr black-tailed
godwit Limosa limosa The authors suggest that groundwater depth, soil hardness
and prey density were drove these patterns. All farms had been operating the
schemes for an average of four years befotbe study. This study is also discussed
ET O/ AEROOAFA®AUI AT O A O EFAOI T AT A AEOAOGS

A replicated, controlled, beforeand-after study in 1,040 grassland areas in the
Netherlands, between 1990 and 2002 (4), found that nesting densities of black
tailed godwit Limosa limosaand redshank Tringa totanus were higher in areas
with management agreements with postponed mowing, but these differences
were present before the agreements came into effect. Population trends were
similar between management and controlareas for godwits and Eurasian
oystercatchers Haematopus ostralegusbut northern lapwing Vanellus vanellus
and redshank declined on management areas, relative to controls. Mowing was
postponed on management areas to the end of May or beginning of June.

A replicated, controlled study in Arkensas, USA, in 2003 (5) found that a far higher
percentage of grassland bird nests were destroyed by haying operations in two
early-cut fields (cut from 26z31 May), compared to four latecut fields (cut 17226
June) (88%o0f 17 nests destroyed in earlycut fields vs. 4% of 52 nests destroyed
in late-cut fields). The two surviving nests in earlycut fields did not fledge any
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chicks. Following early cutting, only one nest was started in early cut fields (0.03
nests/ha) compared with 0.13 nests/ha in uncut fields (seven nests) and 0.13
nests/ha in late-cut fields (11 nests). Nests were of dickciss@piza americang32
nests), redwinged blackbird Agelaius phoniceu§30 nests), field sparrowSpizella
pusilla (14 nests) and eatern meadowlark Sturnella magna(13 nests) and nest
densities were similar across field types before haying (0Z9.5 nests/ha).

(2) Aebischer, N. J., Green, R. E. & Evans, A. D. (2000) From science to recovery: four case studies of
how research has been tanslated into conservation action in the UK. 43154 in: N.J. Aebischer,
A.D. Evans, P.V. Grice, J.A. Vickery (eds)Ecology and Conservation of Lowland Farmland Birds
British Ornithologists Union, Tring.

(2) Green, R. E. (2002) Corncrakes, conservation maagement and agri-environment schemes.
Aspects of Applied Biologg7, 189. CHECKING WITH RHYS

3) Verhulst, J., Kleijn, D. & Berendse, F. (2006) Direct and indirect effects of the most widely
implemented Dutch agri -environment schemes on breeding waders. Journal of Applied Ecology
44, 7@ 80.

4 Breeuwer, A., Berendse, F., Willems, F., Foppen, R., Teunissen, W., Schekkerman, H. &
Goedhart, P. (2009) Do meadow birds profit from agri -environment schemes in Dutch
agricultural landscapes? Biological Conserten, 142, 29492953.

5) Luscier, J. D. & Thompson, W. L. (2009) Shortterm responses of breeding birds of grassland and
early successional habitat to timing of haying in northwestern Arkansas. The Condagrlll, 538
544,

5.50. Leave uncut rye grass in silage fi elds

1 Two reviews from the UK (1,3) found that leaving rye grass uncut, or with only a single
cut, benefited seeating birds and two replicated, controlled studies from the UK (2,4)
found that seeating birds were more abundant on uncut plots.

1 Two reptated and controlled studies (2,4) and a review (1), all from the UK, found that
seedeating birds were more abundant on uncut and ungrazed plots than on uncut and
grazed plots.

1 A replicated, controlled study from the UK (4) found that the respsasds of n
eating birds were less certain thameaed, with some species avoiding uncut rye
grass.

Background

In the UK, seeekating songbirds have declined across farmland, probably in part
because of a lack of winter food. Rye grag®lium perenneseeds are a potential
food source, but cutting rye grass fields multiple times a year for silage removes
seed heads before they can ripen and so reduces the food available to birds the
following winter. Leaving fields or plots uncut may therefore provide valuale
overwinter food.

A review of experiments on the effects of agienvironment measures on livestock
farms in the UK (1) found that leaving rye grass silage uncut was shown to benefit
seedeating birds in winter in one experiment. No reference was given in the
review for these results. The birds were only found in any numbers on plots left
unmown, and were more abundant on plots left ungrazed rather than being grazed
from September. Yellowhammer€Emberiza citrinellaand reed buntingsEmberiza
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schoeniclusreached densities of B2 and 52 birds/ha respectively on unmown,
ungrazed plots.

A replicated, controlled study of four silage fields on separate dairy farms in
England (2) found that numbers of yellowhammerEmberiza citrinella, reed
bunting Emberiza schoenicluysnren Troglodytes troglodytes song thrushTurdus
philomelos and skylark Alauda arvensiswere higher in plots left to set seed
compared to mown plots, and in ungrazed seeded plots compared to grazed
seeded plots. Significantly higher numbers of yellowhammer werebserved in
seeded plots (458 birds seen) compared to mown (one bird) and in ungrazed
seeded plots (423) than grazed seeded plots (35Reed buntings showed a similar
response (seeded ungrazed: 160; grazed: 29; mown ungrazed: 3; grazedA®)did
wren (seeded ungrazed: 22, grazed: 1; mown ungrazed: 2, grazed: 0) and song
thrush (seeded ungrazed: 7, grazed: 3; mown ungrazed: 4, grazed: There were
more skylark in seeded than mown plots (18 vs. 0), and more in grazed (17) than
ungrazed seeded plots (1)Two of four plots (0.5 ha) in each field were left uncut
when the third silage cut was taken in JubAugust 2002 so that the grass set seed.
One mown and one seeded plot was grazed by cattle until October, cattle were
excluded from the other two plots.Numbers and species of birds using each plot
were recorded over eight one hour periods between November 2002 and
February 2003.

A review of four experiments on the effects of agrenvironment measures on
livestock farms in the UK (3) found that leaving rye gassLolium perennesilage
uncut was shown to benefit seeekating birds in winter in one experiment. These
are further results from a study discussed in Buckingharet al. (2004), with no
reference given (Defra project BD1455). Only plots cut once during prasus
season produced large seed crops and attracted yellowhammerfSmberiza
citrinella (0.5 birds per visit on average) and reed buntingsE. schoeniclus
(approximately 2 birds/visit on average) but not finches. Plots cut twice or three
times (control) did not attract these birds. Birds were observed over two winters.

A replicated, controlled study on 12 farms in the West Midlands, UK (4), in the
winters of 2007z9, found that seedeating birds (yellowhammerEmberiza
citrinella and reed buntingE. schoenicls) preferentially foraged in rye grass fields
that were only one cut once for silage and ungrazed, compared to twice cut
(ungrazed) or control (two or more cuts and grazed) plots. Meadow pipit&nthus
pratensis(which eat seeds and insects) did not show preference for perennial
rye grass fields under different treatments and showed a weak preference for
other rye grasses that were only cut once. Inse@ating winter wrens Troglodytes
troglodytes preferentially foraged in all treatments except controls. hsect-eating
European robinsErithacus rubeculgpreferentially foraged on control plots.

(2) Buckingham, D. L., Atkinson, P. W. & Rook, A. J. (2004) Testing solutions in grassdominated
landscapes: a review of current research.lbis, 146, 163170.

2) Buckingham, D. L. & Peach, W. J. (2006) Leaving finalcut grass silage in situ overwinter as a
seed resource for declining farmland birds. Biodiversity and Conservation 5, 382¥3845.

3) Buckingham, D. L., Atkinson, P. W., Peel, S. & Peach, W. (2010) Neveonservation measures for
birds on grasslands and livestock farms. BOU Proceedings Lowland Farmland Birds llI: delivering
solutions in an uncertain worldBritish Ornithologists Union.
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4) Defra (2011) Grass silage as a new source of winter food for delining farmland birds. Defra,
UK.

5.51. Plant cereals for whole crop silage

1 A replicated, controlled trial in tha 8)Kqdnd that seedting birds used CBWCS
fields, especially those planted with barley, more than other crops in both summer and
winter. Irecteating species used other crops and grassland more.

Background

Cereatbased wholecrop silage (CBWCS) is an intervention that involves growing
crops, not grass, to turn into silage. This may provide seed resources for grain
eating farmland birds throughout the year.

A replicated, controlled trial in 200422006 in northwest England (1) found that
seedeating songbirds and swallows and martins were more abundant on cereal
(wheat and barley) fields planted in livestock areas than in grass and maize fields.
In winter 2005/6, 1,39071,564 seedeaters were recorded on barley stubbles
compared to 48 on grass fields and 406 on maize. Large insegting birds
(thrushes) were far more abundant on grass fields in winter (2,272 birds in total,
compared to 2&789 on other field types. Winter wheat and spring barley were
sown in 16 trial fields, each on a separate farm in Cheshire, Staffordshire and north
Shropshire. Neighbouring maize or shorterm grass silage fields were monitored
for comparison. Plants, invertebratesand birds were monitored on each field, in
summer 2005 and winter 2005/06.

A review of four experiments on the effects of agrenvironment measures on
livestock farms in the UK (2) found one study of CBWCS in which winter wheat
planted for silage was avaled by seedeating birds during winter, but used as
much as a control spring barley crop during summer. Maize planted for silage was
little used by birds in summer or winter. These results are reported in more detalil
by Peach et al (2011). This study alsdescribes the results of several other
interventions, discussed in the relevant sections.

An update of Mortimeret al. 2007 included data from winter 2004/5(3) and found
that CBWCS fields were used significantly more by farmland birds than other crop
types. Each farm contained two CBWCS fields (autursown wheat, 5.3 ha, and
spring-sown barley, 4.4 ha), one maize field (6.1 ha) and one grass field (2.1 ha).
During summer, a total of1,535 seedeaters and 1,901 swallows and martins were
found on barley CBWCS fields, compared with 847 and 197 for wheat CBWCS
fields; 441 and 95 for maize fields; and 41 and80 for grass fields Northern
lapwing Vanellus vanellusinsect-eating species, and crows did not use CBWCS
fields more than other types in summer. In winter, seegating species (seed
eating songbirds, Eurasian skylark Alauda arvensis meadow pipit Anthus
pratensig used barley stubbles extensively, whilst insct-eating species used
other crop stubbles more.The authors argue that CBWCS (with selectively applied
herbicide, retention of overwinter stubbles and delayed harvesting) offer a
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practical conservation measure for seegating farmland birds. This studyuses
data from Defra report number BD1448 (Defra 2007).

1)

@)

®)

Mortimer, S., Westbury, D., Dodd, S., Brook, A., Harris, S., KessockPhilip, R., Chaney, K.,

Lewis, P., Buckingham, D. & Peach, W. (2007) Cereabased whole crop silages: potential
biodiversity b enefits of cereal production in pastoral landscapes. Aspects of Applied Biolog#1,
77t 86.

Buckingham, D. L., Atkinson, P. W., Peel, S. & Peach, W. (2010) New conservation measures for
birds on grasslands and livestock farms. BOU Proceedings Lowland Farmland Birds IlI: delivering
solutions in an uncertain worldBritish Ornithologists Union.

Peach, W. J., Dodd, S., Westbury, D. B., Mortimer, S. R., Lewis, P., Brook, A. J., Harris, S. J.,
KessockPhilip, R., Buckingham, D. L. & Chaney, K. (2011) Cereal-based wholecrop silages: a
potential conservation measure for farmland birds in pastoral landscapes. Biological Conservatign
144, 836850.

5.52. Maintain lowland heathland

1 We found no interventiased evidence on the effects of maintaining latiamd he
bird populations.

5.53. Maintain rush pastures

1 We found no intervenltiaged evidence on the effects of maintaining rush pastures on
bird populations.

5.54. Maintain traditional water meadows

1 A replicated study from the UK (1) found that northern lajwingpanmddshank
populations increased on nature reserves managed to maintain water meadows. Two
replicated studies from the Netherlands (2,3) found that there were more waders or birds
overall on specially managed meadows or 12.5 ha plots inclutiagesgraealt
interventions than on conventional fields, but one study (2) found that these differences
were present before the management scheme was introduced and the other (3) found
no differences between individual fields under different management.

1 A eplicated study from the UK (1) found that common snipe decreased on nature
reserves managed to maintain water meadows and a replieatddfterfstedy
from the Netherlands (2) found that wader population trends on specially managed
meadows were different to those on conventiomatigged meadows.

1 A replicated study from the UK (4) found that lapwing populations on three of four water
meadow sites managed for conservation did not have high enough productivity to
maintain population levels. Ak teites were judged deficient in at least one
management category.

Background

Water meadows are areas of grazing land or hay meadow that have carefully

controlled water levels to keep the soil damp. In Europe they provide valuable
breeding habitats for waders and other biodiversity. The studies below describe
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instances where multiple interventions have been used to maintain meadows.
When the effects of multiple interventions, such as raising water levels and adding
foot drains, can be separated, they are discussed under the relevant interventions

El O4EOAAOd . AOGJAGG OWGEPRA A QA AGRAEIAAOE T Ax  x
OEA OAOOI OAGEIT 1T &£ AACOAAAA T1T1TAO AOA AEO;

AOAAOEIT 1468

A replicated study in 19 nature reserves established across England between 1983
and 1999 (1) found that the number of northen lapwing Vanellus vanellusand
common redshankTringa totanuson 13 nature reserves increased by 300% and
500% respectively in the first seven years following the initiation of management
aimed at wading birds. Numbers then declined but were still highethan before
the initiation of management. However, across all reserves, common snipe
Gallinago gallinagodeclined, largely due to population collapses on reserves with
mineral soils. Management included immediate changes to grazing (reduced
during breeding seasons and adjusted to produce a favourable sward) and
mowing (delayed until after nesting) and hydrological changes (raising water
levels, surface flooding) introduced over two or more years. This study is also

AEOAOOOAA ET O0AU ORAGIA I 1G0A G0 ARET 10 HAA MG @O

boOoi OAAO EAAEOAOOG S

A replicated, beforeand-after site comparison study of 34 fields in Zeeland, the
Netherlands (2), found no conclusive evidence that meadow bird conservation
efforts resulted in higher territory numbers. Although there were significantly
more meadow birds and territories of lapwing and blacktailed godwit Limosa
limosa on fields managed for meadow bird conservation than on conventionally
farmed fields in 1995, these differences were at leagpartly because those
meadows in the bird agreements scheme also had higher groundwater levels.
Moreover, population trends between 1989 and 1995 were similar for fields with
and without meadow bird agreements, and the observed difference in settlement
densty in 1995 was also already present in 1989. 17 pairs of fields were matched
for landscape structure and were surveyed in 1989, 1992 and 1995.

A 2006 replicated site comparison study of 42 fields in the Netherlands in 2006
(3) found that more birds bred an 12.5-ha scheme plots consisting of a mixture of
fields with postponed agricultural activities and fields with a perclutch payment
scheme than on conventionally farmed plots. A survey of individual fields found
there was no difference in bird abundance rad breeding on those fields with
postponed agricultural activities only and on conventionally farmed fields. The
1 0l AAO T £/ AEOA OPAAEAO 11 AAAE OUDPA
environment schemes and noragri-environment scheme plots. The agri-
environment scheme, which intended to promote the conservation of Dutch
meadow birds, prohibited changes in field drainage, pesticide application (except
for patch-wise control of problem weeds) and any agricultural activity between 1
April and early June. Additionally, farmers of surrounding fields were paid for each
meadow bird clutch laid on their land (though no agricultural restrictions were in
place on these fields). The study surveyed seven pairs of fields (one within the
agri-environment scheme one conventionally farmed) and the 12.fha area
surrounding each field, from each of three different parts of the Netherlands four
times during the breeding season.
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A replicated study in 2010 on four areas of wet grassland managed for wildlife in
Kent, Ehgland (4), found that productivity of northern lapwings Vanellus vanellus
was too low to sustain populations on three of the four (i.e. below 0.7
chicks/pair/lyear, which is thought to be the level necessary to maintain
populations). The author identifies five management practices thought to be

Ei i OOAT 6 A O 1 APxEIC OOAAAOOd COAUEI C O
Ol T COAPEUS j AEAT CAO ET CcOi OT A 1 AOGAT O b
fertiliser inputs and predator control. At least one of thesew@ OAOAA AO OFAE
OPi 1 068 EI Ail OEOAA OEOAO xEOE 11 x POI ADAOD]

(2) Ausden, M. & Hirons, G. J. M. (2002) Grassland nature reserves for breeding wading birds in
England and the implications for the ESA agri -environment scheme. Biological Conservatiqri 06,
279 291.

2) Kleijn, D. & van Zuijlen, G. J. C. (2004) The conservation effects of meadow bird agreements on
farmland in Zeeland, The Netherlands, in the period 1989+ 1995.Biological Conservatiqril7, 443
451.

3 Kleijn, D., Baquero, R. A., Clough, Y., Diaz, M., Esteban, J., Fernandez, F., Gabriel, D., Herzog, F.,
Holzschuh, A., J6hl, R., Knop, E. Kruess, A., Marshall, E. J. P., Steffaibewenter, |., Tscharntke,
T., Verhulst, J., West, T. M. & Yela J. L(2006) Mixed biodiversity benefits of agri -environment
schemes in five European countries.Ecology Letters9, 243 254.

4) Merricks, P. (2010) Lapwings, farming and environmental stewardship. British Wildlife, 22, 10
13.

5.55. Maintain upland heath/moor

1 A literature review from the UK (1) fouaghratironment guidelines on moorland
grazing were leading to increased bird populations in one region. There were localised
problems with overgrazing, burning and scrub encroachment.

Background

Unpland heath and moorland is maintained through unenclesd upland grazing.
This intervention includes grazing on acid grassland, dry and wet upland heath.

A 2009 literature review of agrienvironment schemes in England (1) found
studies that concluded that Environmentally Sensitive Area management
prescriptions were having positive effects on moorland bird populations in
Dartmoor Environmentally Sensitive Areas, UK. However, a study warned that
localised problems such as overgrazing, burning or scrub encroachment were
negatively affecting species such as treegt Anthus trivialis, whinchat Saxicola
rubetra and ring ouzelTurdus torquatus This review also examines several other
interventions, discussed in the relevant sections.

1) Natural England (2009) Agri -environment schemes in England 2009. A review of results and
effectiveness. Natural England, Peterborough.

5.56. Plant Brassica fodder crops

1 We found no evidence on the effects of planting brassicas on bird populations.



5.57. Use mixed stocking

1 We found no evidence on the effects of mixed stocking on bisd population
Background

Different livestock forage differently and so stocking multiple species in one area
may help create a more diverse habitat.

5.58. Use traditional breeds of livestock

1 A replicated controlled study in four European countries (1) found mo biifferences
abundances between areas grazed with traditional or commercial breeds of livestock.

A replicated and controlled trial in four European countries (UK, Germany, France
and ltaly) from 2002z4 (1) found no differences in bird numbers between areas
grazed with traditional breeds of livestock and those grazed by commercial
breeds. Birds were counted every two weeks in early morning, from May to
October, with a 7 minute observation period and a walking transect. The
traditional breeds were Devon, German Agus and Salers, compared with
commercial Charolais x Fresian, Simmental and Charolais, in the UK, Germany and
France respectively. In ltaly traditional Karst sheep were compared with
commercial Finnish Romanovs. Animals were monitored in 2002, 2003 and @8.

1) Wallis De Vries, M., Parkinson, A., Dulphy, J., Sayer, M. & Diana, E. (2007) Effects of livestock
breed and grazing intensity on biodiversity and production in grazing systems. 4. Effects on
animal diversity. Grass and Forage Scienég, 185 197.

5.59. Maintain wood pasture and parkland

1 We found no interventiased evidence on the effects of maintaining wood pasture
and parkland on bird populations.

5.60. Exclude grazers from semi -natural habitats
(including woodland)

1 Two replicated (one controfied)ies from the USA (3,6) found higher species
richnesses on sites with grazers excluded; a replicated and controlled study from
Argentina (10) found lower species richness in ungrazed sites and a study from the USA
(4) found no difference.

1 Seven studigeom the USA (three controlled, two replicated) found that overall bird
abundance, or the abundances of some species were higher in sites with grazers
excluded (1,3%11); seven studies from the USA (1,3,4,7,8,10,11) and Argentina
found that overall atbaimce or the abundances of some species were lower on sites
without grazers, or did not differ between treatments.
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1 Three studies from the USA investigated productivity (2,7,9) and found it higher in sites
with grazers excluded. In one study (7) tarecdiffers only found on improved, not
unimproved pastures.

Background

Whilst grazing can be used to maintain eatp OAAAOOET 1 Al EAAEOAOQO |
3UO0AI -|AEE§AAOE||06gh OEEO | Aulgrakiigd Al x AU
canbeasevereproble AT A xEEI OO0 A OAAOGAOEIT EI 0OOI AE
COAUET ¢ ET OAT OEOUB8q AAT OAABAA AAI AcCAh OI I

to allow vegetation to recover.

%@AI‘OAAE‘T c ’xAE"I~A ,(;OA~U,A0,0 AT A AOI xOAOO EO AEC
otherD Ol Al Al AOEA OPAAEAOS S8

A controlled study in 198171983 at a semidesert grassland site in Arizona, USA
(1), found that bird communities differed between an area from which cattle had
been excluded since 1968 and one that had been continuously grazed. Tdiiatl
numbers were higher on grazed plots than ungrazed in summer, with no
difference in winter (summer: 193 birds counted in ungrazed sites vs. 270 in
grazed; winter: 242 birds in grazed vs. 247 in ungrazed). Opeground foraging
species were significanty more abundant in the grazed area, whilst species that
prefer grass and shrub cover were the most abundant birds in protected sites, but
absent on grazed pasture. The authors argue that the bird communities prevalent
in grazed areas were more typical ofdwer elevations and dry habitats, and may
be an indication of desertification of intensively grazed semdesert and plains
grasslands.

In a 1994 site comparison study in Little Valley, Nevada, USA (2), the nesting
success rates of riparian bird species werfound to be lower in an area grazed by
cattle than an adjacent area rested from grazing for 30 years (grazed area: 83% of
six aboveground nests successful and 67% of 12 ground nests predated; rested
area 36% of 14 aboveground nests successful and 43%foseven ground nests
predated). Experimental data from placing artificial nests baited with a Japanese
quail Coturnix japonicaegg and one painted plasticine egg in both areas showed a
similar trend (daily survival rates of 55795% of 120 eggs in grazed a@Vvs. 7%
98% of 120 in rested area). The authors suggest that grazing may facilitate nesting
predation through changes in predator assemblage or increasing nest
detectability.

A replicated, controlled study in 199%1994 in semtarid riparian habitats in
Oregon, USA (3), found that bird species richness and relative abundance were
significantly higher on three ungrazed 1.5 ha plots, compared to three grazed 1.5
ha plots (approximately 1Qz12 species/plot for ungrazed plots vs. 710
species/plot for grazed plas). In addition, ten species associated with riparian and
wetlands habitats were found only on exclosure plots, and five species associated
with uplands habitats only on open plots. Ungrazed plots had not been grazed for
30 years, whilst grazed plots weregrazed until 1990. In the final year of study,
four years after grazing had been stopped, key waheadow species (sord&rozana
carolinah 7 E1 O1 T 8 Phalaxépésitribaldi, dpeknwinged teal Anas crecca
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and gadwall A. strepera) were found on open plds. Throughout the study, sedge
cover, forb cover and foliage height diversity of herbs were greater within the
exclosure; bare ground, litter cover, shrub cover and shrub foliage height diversity
were greater on open plots.

A study from 19925 in New Mexco, USA (4), found no significant differences in
songbird abundance or species richness between pinyguaniper woodland sites
that were actively grazed and sites from which livestock grazing had been
excluded for 20 years (39 species on ungrazed sites, 86 grazed).However, the
authors argue that the slow growing woodland may not have had time to recover
over the study period. One species, the western scryy Aphelocoma californica
was more common on ungrazed siteI.he authors note that over 75% of hle-gray
gnatcatcherPolioptila caerulea solitary vireo Vireo solitariusand western tanager
Piranger ludoviciananests were parasitised by brownheaded cowbirdsMolothrus
ater, raising concern that pinyonjuniper woodland habitat close to grazed areas
could act as a population sink for songbirds due to cowbird parasitism.

A site comparison study from DecembeMarch in 199678 in oak savanna
in Arizona, USA (5), found that 19 seedating birds were 270% more abundant in
a livestock exclosure (former cattleranch, ungrazed since 1968) than on a
OET 1 EOOEAAIT U I AT ACAAS OAT AEh xEAOA on DAA,
intensively on a short rotation. Twenty-four other species (predators, fruiteaters
and insecteaters) made up a smaller proportion of toal bird abundance and did
not differ in abundance between grazed and ungrazed sites. Grasses in the
ungrazed area were significantly taller (4.4 times) and had higher basalrea
ground cover (2.5 times) and higher overall canopy (2.2 times). The study sgte
were separated by a 7 km boundary fence, which was divided into 1 km sampling

transects.

A replicated study in 19941995 in the Mojave Desert, California, USA (6), found

that bird abundance and species richness were higher inside two 2.25 ha sites

protected from sheep grazing and ofhighway vehicles (OHV) since 1978,

compared to adjacent sites that were grazed and driven over by OHVs. Significant

differences were observed for sage sparromphispiziabellh , A #1711 OA8 O OE O,
Toxostoma lecontei loggerlead shrike Lanius ludovicianus verdin Auriparus

flavicepsand ashthroated flycatcher Myiarchus cinerascend he authors suggest

the increased abundance of bird species within the protected area is linked to a

greater food supply.

A small controlled study from May-July in 199%4 in river islands in Quebec,
Canada (7), found that, in 1993, more duck nests than expected by an even
distribution were found in idle fields, from which cattle were excluded, whilst
fewer than expected were found on improved or umnproved pasture. In 1994,
unimproved pasture held more than expected as well, but improved pasture held
fewer. Nests on improved pasture had significantly lower success than those in
other habitats (15% success of 39 nests vs. 482% elsewhere), with 33% keing
trampled. Nesting densities were no higher on idle areas than other habitat types.

A before-and-after study from 198671990 (8) found that more birds were
detected in an area of riparian, mesquite and Chihuahuan desestrub in Arizona,
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USA, after theremoval of cattle and the onset of a grazing moratorium in 1988
(average of 221 birds detected/km of transect in 1990 vs. 103 birds/km for 1986).
Detections increased for 42 species, 26 significantly, and decreased for 19 species,
eight significantly. Onlyfour species in the study showed similar trends in regional
Breeding Bird Surveys.Insectivores, granivores, midstory species, upperstory
species and riparian species were most likely to increase, and migrants tended to
show greater increases than residets. Chihuahuan deserscrub species showed
the smallest increases and were most likely to decline, possibly because the
Chihuahuan scrub changed the least with the grazing moratorium. Surveys were
conducted three times a month, every month over the studyasiod.

A study in MayJuly of 2000 and 2001 in Kaibab National Forest, Arizona, USA (9),
observed significantly higher fledging success rates of groungesting dark-eyed
JuncosJunco hyemalidreeding in areas not grazed by cattle (48% of 21 nests)
than inimmediately adjacent, grazed areas (12% of 17 nestdjhe authors suggest
that reduced nest cover may expose nests to more extreme climatic conditions and
make them more conspicuous to predators.

A replicated, controlled study fromDecember 2002 to Marct2003 in 46 sampling
transects (300 m long, 60 m wide, 1.8 haz20 km apart) across eight vegetation
units and two grazing regimes (6 transects/vegetation unit; 3/grazing regime) in
woodland, grassland and rocky habitats in th€o6rdoba Mountains, Argenting10)
found that bird species richness and abundance was significantly lower in
livestock-excluded areas.Livestock exclusion reduced bird density and species
richness across all vegetation units for all species and for endemic subspecies
alone. Similarly, species richness was higher in grazed sites than in livestock
excluded areas for both inseckating birds (5.0 compared to 3.8) and seedating
birds (1.8 compared to 1.6 species/ 1.8 ha). Community composition was different
between vegetation units, buthot between grazing regimes. Traditional livestock
management stocking rates ranged from 0.2 1.5 cattle equivalents / ha. Livestock
exclusion areas were without cattle since 1998.

A study in northern Hawaii, USA (11), found that seven species in an opkoa
Acacia koaforest from which feral grazers were excluded showed longerm
population stability or growth, but only two were increasing in a closed forest with

~

grazers excluded. This study is discussed D4 EOAAOd )1 OAOEOA Al
problematic species- Reduce adverse habitat alterations by excluding problematic
OPAAEAOGSE AT A O(AAEOAGT OROD ORI TOALDEA 1 HABGA A

1) Bock, C. E., Bock, J. H., Kenney, W. R. & Hawthorne, V. M. (1984) Responses of birds, rodents,
and vegetation to live stock exclosure in a semidesert grassland siteJournal of Range Management
37,239242.

2) Ammon, E. M. & Stacey, P. B. (1997) Avian nest success in relation to past grazing regimes in a
montane riparian system. The Condar99, # 13.

3) Dobkin, D. S., Rich, A. C. & Pyle, W. H. (1998) Habitat and avifaunal recovery from livestock
grazing in a riparian meadow system of the northwestern Great Basin. Conservation Biologyl2,
209 221.

4) Goguen, C. B. & Mathews, N. E. (1998) Songbird Community composition and nesting success
in grazed and ungrazed pinyon -Juniper woodlands. The Journal of Wildlife Manageme®2, 474
484,
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(5) Bock, C. E. & Bock, J. H. (1999) Response of winter birds to drought and shorduration grazing
in southeastern Arizona. Conservabn Biology 13, 111¥1123.

(6) Brooks, M. (1999) Effects of protective fencing on birds, lizards, and blacktailed hares in the
western Mojave Desert. Environmental Managemen®3, 38%400.

@) Lapointe, S., Giroux, J. F., Belanger, L. &ilion, B. (2000) Benefits of rotational grazing and dense
nesting cover for island-nesting waterfowl in southern Quebec. Agriculture, Ecosystems &
Environment 78, 261272.

(8) Krueper, D., Bart, J. & Rich, T. D. (2003) Response of vegetation and breedg birds to the
removal of cattle on the San Pedro River, Arizona (USA). Conservation Biologyl7, 607 615.

9) Walsberg, G. E. (2005) Cattle grazing in a national forest greatly reduces nesting success in a
ground -nesting sparrow. The Condarl107, 714716.

(20) Garcia, C., Renison, D., Cingolani, A. M. & Fernandez-Juricic, E. (2008) Avifaunal changes as a
consequence of largescale livestock exclusion in the mountains of Central Argentina. Journal of
Applied Ecology45, 351 360.

(12) Camp, R. J., Pratt T. K., Gorresen, P. M., Jeffrey, J. J. & Woodworth, B. L. (2010) Population
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5.61. Protect nests from livestock to reduce trampling

1 A befor@andafter studydm the Chatham Islands, New Zealand (1) found that the
population of Chatham Island oystercatcbased following several interventions
including the erection of fencing around individual nests.

1 A replicated, controlled study in Sweden (2) foundaidiern dunlin nests were
trampled when protected by cages; some unprotected nests were destroyed.

Background

As well as altering vegetation (see previous intervention), livestock can also
reduce the breeding success of groundesting birds by trampling nests.

A study in the Chatham Islands from 1999 to 2005 (1) found that the number of
Chatham Island oystercatcheHaematopus chathamensigairs in a 14 km stretch
of coastal land increased from 16 to 35 within six years, following several
interventions including erecting 10 x 10 m enclosures of 1 m high electric fencing
around individual nests to reduce disturbance and trampling by livestock. Other
interventions used are discussed in the relevant sections.

A replicated, controlled study between 1999 and @04 on pastures in southwest
Sweden (2) found that none of 77 southern dunlirCalidris alpina schinziinests
protected with cages were trampled by cattle, whereas 31 of 291 unprotected

nests (11%) failed because of grazing livestock. Cages were 20 cm high truncated
cones with 7.5 cm gaps between vertical bars and 4 x 4 cm steel mesh covering the

top. The eEAEAAO 1T £ AACAO 11 DOAAAOGEIT 1T &£ TAO
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(2) Moore, P. (2005) Stock fencing and electric fence exclosures to prevent trampling of Chatham
Island oystercatcher Haematopus chatin@ensiseggs, Chatham Island, New Zealand. Conservation
Evidence2, 76 77.

(2) Pauliny, A., Larsson, M. & Blogvist, D. (2008) Nest predation management: effects on
reproductive success in endangered shorebirds.Journal of Wildlife Management2, 15791583.
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