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Summary

This report summarises the results of monitoring carried out during the Hazeley Heath grazing trial.
The nonitoring programme was set ufp demonstrate the effectiveness and appropriateness of
grazing at ldzeley Heath, itsompatibilitywith recreational us@nd to help determine whether it is
acceptable to stakeholders.

Small numbers of cattle were introduced to two temporary grazing enclosures during the summer
months between 2010 and 2014. During ttiise, visitor surveys were carried out, pluarious
surveys to monitor overall site condition, getation, invertebrates, birds aremall mammals.

Over 500 isitor surveys carried ouduring 2010, 2011, 2012 and 2014 suggested that the majority

of visitors to Hazeley Heath were local, and that the most frequent activity undertaken was dog
walking, with walking, horseding and cycling also undertaken. The majority of respondents
(around 75%) are positive aboutgrazing on Hazeley Heath and would be happsee widetscale
grazing. However, a proportion of the visitors (up to 35%) avoided grazed areas, and changed their
route to do so. By 2014, most respondents said they would prefer to keep electric fencing, with self
closing gates (but note that respsas for the relevant questions were only recorded for a small
proportion of respondents).

The grazing trial was set up under two main constraiitskK S f A YA Gl GA2ya AYLIRASR
as registered common land, and the need to continue meatsmestoration and maintenance
management during the period of the trial. It was not therefore possible to follow an ideal
experimental design and a number of factors need to be taken into account when interpreting the
results. These include the lackreplicates as the enclosures and adjacent ungrazed land were of
different vegetation types (use of replicates would have allowed extrapolatidhe resultsto other
areas of the site)different types and areas of mechanical management carried out aedrplots

and adjacent ungrazed plots, occurrence of wildfined variation in the grazing regime resulting in
lighter grazing pressurtan initially intended For evernspecieggroup surveyed, it should be kept in
mind that possible differences due the presence of absence of grazing may have beenrideen

or conflated by varying mechanical management and intrinsic differences in the vegetation.

Both ungrazed and grazed areas remained in unfavourable condition at the end of the trial, although
the ungrazed area at Mattingley was described as improving in 2014, and the grazed area at Hartley
Wintney was described as favourable for the first time in 2013. On both grazed and ungrazed areas,
the number of individual targets that were met was greate@i4 than in 200Differences
betweengrazed and ungrazed areadtlire various targets assessed through condition monitoring
suggesthat the overallheight and cover ofrasses, sedges and rustzsl the cover of bracken was
generallyless on the grazesites. No other clear patterns were evident

Vegetation monitoringusing paired quadrats inside and outside of the grazed gloggested that
the richness of heathland plant specimsght begreater in grazed areas, but this was stitistically
signifcant Observations suggested that the sward height was generally lower in grazed quadrats
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The abundance of young birch and gorse varied according to site. Any overall patterns are likely to
have been obscured by the variability of the vegetation betwgeadrats.

Invertebrates were monitored through regular butterfly transects and through timed searches for
invertebrates. Butterfly monitoring indicated that populati® of the heathland specialist silver
studded bue were probablylarger in the grazedlpts. Numbers of grayling, another heathland
species, were also slightly greater in grazed ar€amsed searchefr invertebrates in 2014
indicatedthat the number of invertebrate species was consistently lower in grazed areas compared
to ungrazed areas nen considering total species, number of rare species and number of species
within individual taxonomic groupsiowever, lalf of the species were associated with open areas,
while the remainder were associated with open areas with scrub, woodland, egge woodland

and treesshrubs in open areas or closed woodland. Examination of the requirements of sipecies
relation to grazing levelsevealedlarge numbers of species associated with ungrazed or moderately
grazed conditions. Thelative proportion of these species in grazed and ungrazed areas suggests
that grazing has influenced invertebrates, watlslightly greater proportion of species generally
associated with grazed swards in the grazed areas compared to ungrazed areas.

Breeding bird populations &e monitored each yedor seven species of particular interest,
includng Dartford warbler nightjarandwoodlark No clear patterns were found the average
number of pairs of each species before and after grazing was introddtedlow numbers of
breeding pairs and oveniding impact of mechanical management may have obscarsdpotential
differencesbetween grazed and ungrazed areas.

Reptiles were monitored using artificial refugia. Results at the end of the trial suggested that there
was a signi€antly higher probability of encaitering grassrsake in grazed areas and a significantly
higher probability of encountering slowavm in theungrazed plots. The numbers of commaaid
appeared to have declined very substantially in both grazed andaaedrplots.

An analysis of the costs of mechanical management and grazing are presented. Over the five year
period, mechanical management costs totalled £18,490 while grazing costs (including a ranger)
totalled £28,945. Grazing cost included infrastruiet, the cost of which would be spread over 10
years if grazing continuedhe total cost per yeafor grazingwould then be around£5292

Comparison between thgrazing and mechanical management castsot meaningful, as heathland
sites require some mé@anical managemerdnd ranger timavhether grazing is carried out or not
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Introduction

Background to Hazeley Heathrazing Trial

11

1.2

1.3

Hazeley Heath covers 1ffa of common land in Hartlélintneyand Mattingley @arishes. It is
designated as a Site of Special Biifie Interest (SSSHor its heathland plant communities

which include dry heath on wellrained slopes and ridges, wet heath on shallower slopes, and
valley mire over peat on lodying groundwith impeded drainageHazeley Heath aldalls

within the Thames Basin Heaths Special Protection A8, designated for thgresence of
nightjar, woodlarkand Dartford warbler This site also supports areasgrhisslandsecondary
woodland scruband bracken, and has a historyeftensivedisturbance as a mailt of military
activities,sand and gravel extracticand subsequent use for laril. A fuller description of the
site can be found ikEdgan2004)and Atkins(undated) which also provides aoutline of the
process undertaken teecure a consensus omanagementof the site.

Cessation of traditional managemefincluding grazing)f Hazeley HeatHuring the20™
Centuryresulted in the development of secondary woodland and scrub across much of the site,
and recent management has aimed at restoring somghese areas to heathland. Grazing is

now widely used on lowland heathland sites to help maintain heathland and increase structural
and species diversity (e.gake, Bullock & Hartle2001 Newtonet al.2009) Grazing

management at Hazeley Heath has been the subject of much discussion, and a grazing trial was
proposed and carried out betweerd20 and 2014 (se@fferet al. 2008for further details). The
objects of the trial were:

1. To demonstrate the effectiveness of grazing by domestic livestock in securing the
appropriate management of the heathland habitats of Hazeley Heath (both
establisted areas and those in the process of restoration from secondary woodland
and/or scrub) in order to meet the condition requirements set out by Natural
England.

2. To demonstrate that grazing by domestic livestock is compatible with the
conservation of the Anex| bird species breeding on Hazeley Heddartford
warbler, nightjarandwoodlark).

3. To demonstrate that grazing by domestic livestock would be compatible with
recreational uses of Hazeley Heath including access by walkers and horse riders.

4. To determire whether grazing by domestic livestock is acceptable to stakeholders
with interests in the future management of Hazeley Heath.

5. To determine the considerations that would need to be taken into account if wider
grazing of Hazeley Heattereto be pursued a a management tool (following
completion of the trial and agreement of stakeholders).

This report considers the results of monitoring instigated as part of the grazinghtaedér to
meet objectives 3.

1

http://designatedstes.naturalengland.org.uk/SiteDetail.aspx?SiteCode=S1000926&SiteName=hazeley%20heath&coun

yCode=&responsiblePersen

Z http://jnce.defra.gov.uk/page2050theme=default


http://designatedsites.naturalengland.org.uk/SiteDetail.aspx?SiteCode=S1000926&SiteName=hazeley%20heath&countyCode=&responsiblePerson
http://designatedsites.naturalengland.org.uk/SiteDetail.aspx?SiteCode=S1000926&SiteName=hazeley%20heath&countyCode=&responsiblePerson
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1.4 The report is structured by taxa to avoid l¢img complex sections on methods and results. So
for example, there are individual chapters on vegetation, invertebrates, birds, reptiles, and also
visitor questionnaires. Each chapter includes a succinct section on methods, a discussion of
results and a smmary box.There is an additional chapter reviewing costiagd another
outlining future considerationsThroughout the report, the area of Hazeley Heath that falls
within Mattingley parish is referred to as Mattingley and the area within Haktiiytney parish
as Hartleywintney. Grazing enclosures are referred to as grazed areas, and the unmarked
GO2y (iNRf ¢ LIX20Ga4 & dzyANI T SR | NBI ao

Available dataand constraints

15 Tablel.1 summarises the data sets available. All data have beasidered within this report,
with the exception of the dragonfly data, which concentrated on pools within one area only,
and the small mammal survey, in which no records were made from the relevant areas.

Tablel.1: Data available from the Hazeley Heath trial.

2009 2010 2011 2012 2013 2014
Visitor data
on-site visitor P P P P RSPB/HDC
questionnaire
Vegetation
P P P P P
Condition monitoring John Collman
B(_)tanlcal_ surveys year (2008) Chris Hall
prior to trial and year 4
. . P P P P P P
Fixedpoint photography John Collman
Invertebrate data
Butterfly surveys P P P Volunteers
Dragonfly surveys P S G e
gontly Yy Rachel Jones
Mike Edwards
Invertebrate surveys P P P Peter Hodge,
Andy Phillips
Reptiles
Craig Boorman
Reptile surveys P P P P Leigh Neville,
Dave Braddock
Breeding birds
Notable breeding bird p P p P p p John Collman
surveys
Small mammals
Deborah
Small nammal survey P Whitfield & Tiki
Leggett
1.6 The practicalities of management at Hazeley Heattth the need for ongoing restoration work

meart that therewere a number of constraintt the trial that shouldbe taken into account
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when interpreting the results. These inded physical differencebetween HartleyWintneyand
Mattingley; initial differencedetween grazed and ungrazed plots; differencemachanical
managemenundertaken and differences in events outside of the stté y | ZcEnhidi Wch

as wildfire. Kegonsiderationsare listedin Tablel.2.

Tablel.2: Constraints to the grazing trial.

Constraint Mattingley Hartley Wintney

Includes significant areas

where secondary woodlanc

Differences was clearedhat are now Predominantly humid
between dominated by European heath with areas opurple
Mattingley and gorse. Other areaare moor-grassdominated
HartleyWintney predominantly humid heath mire.

although thereare some

open areas oflry heath.
Differences Ungrazed area includes a CIEPAL LN G

homogenous and in bette

condition at the start of
the grazing trial

{ ONJ LISas a0«
and scattered tree felling
were arried out in the

ungrazed areas only durin

the trial

between grazed dry gravelly ridge with
and ungrazed areas seepage systems at its bas

Mechanical
management

Differences in tree felling
and scrapes

A wildfire in July 2010
burned half the ungrazed
area.

Wildfire on the ungrazed
area in2012

Unforeseen events
The grazier was not always able to supply the desire
number of stock throughout the planned grazing peric
each year

EX|st_ng . Deer known to be present Deer known to be present
grazing/browsing . .
on site on site
pressure
Time span of Five years Five years

project

Constraint

The two sites cannot be
used as replicates in the
analysis of grazed vs
ungrazed treatments.

Comparison between
grazed/ungrazedhould
be made with caution

Differences between
grazed/ungrazed areas
may be due to differences
in mechanical
management
Differences between
grazed/ungrazed areas
may be due to
uncontrolled burns

Lighter overall grazing
pressure than desired

The electric fencing
around the grazed areas
may have discouraged
deer, resulting in reduced
deer pressure within the
G3ANI T SRE | NJ

G2 6GdzyaNgT
Relatively short timepan
for changes to occur as ¢

resultof light, summer
only grazing
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2. Visitors
Methods
2.1 Visitor questionnaires were carried out in 2010, 2011, 2012 and 20hkd.same questions

were lagely used each year, although there were some differences in the data recorded.

Results

2.2 A total of505questionnairesvascompleted. The results are summarisediiamble2.1. Note
that not all respondents answered each questiom2010 (possiblin otheryears), all
members of groups were interviewed, which might lead to a bias in the results, as group
members are more likely to give the same answ@estions differed between years.
Survey dates and times were not available, imaty also have influenced the results.

Table2.1: Questionnaire results from Hazeley Heath 2010 and 20d4indicates that thequestion washot
recorded in that yeafquestions varied between yegr$%) irdicates the percentage of respondents who gave
that reply.*QuestionreLJK N a SR a4 aR2Sa oy2G0 61 1 X¢§ HAaMMO®

No. of visitors interviewed
Respondents who visit retarly (at least once a

week) 114(36%* - 74 (74%) 29 (85%)
Locals - - 69 (69%) 26 (74%)
Walkers 87 (27%) - 35 (32%) 4 (12%)
Dog walkers 168 (53%) - 60 (55%) 25 (74%)
Horse riders 19 (6%) - 4 (4% 6 (18%)
Cyclists 17 (5%) - 7 (6%) 0

Other activity 26 (8%) - 4 (4%) 1 (3%)
No. of dogs 133 - 73 -

Dogs off lead 114 (94%) - 44 (60%) -

Happy to/does walkthrough grazed plot - 33 (77%) 70 (70%) 15 (44%)
Not happy to/does not watkthrough grazed plot - 7 (16%) 30 (30%) 12 (35%)
Depends/sometime - 3 (7%) 0 7 (21%)

Respondent changed route to avoid grazed aree

7(16%) 16 (53%) -

Did not change route to avoid grazed area - 36 (820) 14 (47%) -
Sometimes changaoute to avoid grazing - 1 (2%) - -
Do you feel dog fouling is a problent@s - - 43 (42%) -
Not a problem - - 38 (37%) -
Could be worse - - 21(21%) -
Preferswooden stock fencing - 16 (36%) - -
Doesnot prefer wooden stock fencing - 1 (2%) - -
No preference - 27 (61%) - -
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Are you in favour of/happy with wider scale

grazing?

Are you against/unhappy i wider scale grazing’

No prefe
Unsure

Positive about grazing trial
Negative about grazing trial
Neutral about grazing trial

Not aware of grazing trial

rence -

Aware of trial, but not reasons behind it -

Aware of trial and reasons behind it -

Important to look after the wildlifeof Hazeley

Heath

Not important to look after the wildlife of Hazeley

Heath

2.3

2.4

2.5

2.6

2.7

2.8

2.9

The majority (7485%) of visitors interviewed were regular, visiting at least once a week
ddzoa Gl yiAindtdefined). 2 6 SN Ay

O0GKS FTAIdNB 61 a

Data from 2014 show that a similar proportion of visitors-{@96) were local (e.g. from

131 (81%)
12 (7%)
19 (12%)

33 (79%)

7 (17%)
2 (3%)
36 (84%)
5 (11%
2 (5%)

83 (83%)

7 (7%)
1 (1%)
9 (9%)
78 (78%)
7 (7%)
15 (15%)

trial

24 (71%)

8 (24%)

1 (3%)

2 (6%)
21 (62%)
11 (32%)

34 (100%)

0

HN MTJ

HartleyWintney) while 18% were from nearby places such as Fleet and Winchfield. Ten of
the 26 local visitorinterviewed om 2014vere from the nearbypolice college

Most visitors were dog walkers (varying from 53 to 74% depending on the yease H
riders formed 48% of visitors, and walkers 22%. The & was also used by cyclists (0

6%) and by people undertaking other activities (e.g. a familyodgly

The number of dogs off the lead dropped from 94% in the first year of the trial to 60% in
2012 (it was not recorded in 2014).

The number of visitors who were happy to walk through the grazedvdat74% in 2010

In 2014, he number who did walk thnagh the grazed area (the wording of the question
changed) was %4 Thisfigure apparently includegbeople whose route happened not to
take them through the grazed area in addition to those deliberately avoiding the grazed

area.

There was a notable differee between 2011 and 201 the percentage othe subset of
visitorswho were not happy to walk through the grazed plot who changed tloeite to
avoid the grazed areasl6% and 53% respectively (but note the differenceample size

between these yeajs

The majority of visitors were positive about grazing on Hazeley HeatB4%® with 12

15% neutral and the remainder negative. The percentage of visitors who would be happy to

see widerscale grazing on Hazeley Heath peaked in 2012 at 84% and droppebtim
2014. The number who were unsure was highest in 2012.

9
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2.10 Preferences about infrastructure were recorded in 2Q4deTable2.1) and in greater
detail in 2014(seeTable2.2). In 2014 responses tohe three questions concerning
infrastructure werenotably few in numbeand the number varied between questigrand
soactual numbers are givan thetext in addition to percentagesn 2011most
respondents had no preference about the types of fenc6i4) while 36% preferred
wooden stock fencingn 2014, most respondentél 1, 61%preferred to keep electric
fencing.However, he questionnaire for 2014 included the option no fencing, wihozir
(2299 preferred, whilepost and wire stock fencing was peered bythree (1749 but
wooden fencing was not given as an optiom 2014,10 (719 preferred to keep the
existing sekclosing gatesEleven respondents (58%) preferred to keep the existing cows,
while five (26%) preferred no livestock and three¥dgreferred ponies. More information
was requested by six respondents (60%). This included information on the cattle and the
dates they would be on site, routes for horse riders, and two requests for information
about road building unrelated to the gragiproject.

Table2.2: Responses to questions regarding grazimiated infrastructure at Hazeley Heath in 2014.

Infrastructure change No (%) of respondents who answered
Fences

Keep electric fence 11 (61%)
Post and wire stock fence 3 (17%)
No fence 4 (22%)
Other comment 0
Gates

Keep selfclosing gates 10 (71%)
Non selfclosing grates 0
Cattle grids 0

No gates 4 (29%)
Other 0
Livestock

Keep current cows 11 (58%)
Different breed of cow 0 (0%)
Use ponies 3 (16%)
No livestock 5 (26%)
Other 0
Information

Keep current info 4 (40%)
More info 6 (60%)
Less info 0
What would you like info about? 0

10
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In 2014, espondentsvere given the opportunity to comment about heathland grazing.
Comments frmn fiverespondentswere recordedandincluded the observation that dogs

FyR OFddGES R2y Qi YAET GKFG GKSNB ySSRSR (2
site; that selfclosing gates were easiest for horse riders together with a request to keep
gatesto a minimum; a preference for no grazing; that the grazing was fine provided it was
working, together with thanks for the good work and concern over-figding, and that

GKS aNITAY3I 613 FAYS & Al RARYQUnikstETF SOG (i K

Visitor surveysc summary

T

505 visitor questionnaires were completeserall during2z010 and 2014none in2013).
Questions varied a little between years, as did survey effidre number of responses in
2009 was over 9 times greater than in 20142009, all members of groups were
interviewed, rather than just one, leading to a possible bias in the data. These faktarkl
be kept inmind when making comparison between years

Between78%and 84%of respondents were positive about the grazimigl, with a variable
percentage of negative or neutral responderBgtween 71% and 83% were happy with
potential widerscale grazing.

¢KS LISNOSyidlFr3aS 2F NBAaALRYRSyla ¢gK2 6SNB
only) was 77%.

The percentagediB a LI2 Yy RSy ida ¢K2 &l AR GKIG (GKSe
was 44%. Those who did not gave a variety of reasons including the presence of cattle
that their route did not take them through the grazed area.

Most respondents were local (albugh the percentage varied between years) and dog
walking was the most frequently recorded activity. Other activities included walking, hor
riding and, in some years, cycling. The percentage of dogs off leads apparently declineg
between 2010 and 2012.

Responses about infrastructure were low in number, but indicate that, in 2014, most
respondents preferred to keep the existing fencing and-sleléing gates. Most (58%)
preferred to keep the existing livestock (rather than ponies or no livestock)

The majoity of the small number of responses about information provision in 2014
concerned increased information, often specifically information about when livestock wag
be on site. Requests were also made for information about routes suitable for-hdess.

11
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3. Vegetation

Condition assessment

Methods

3.1 Vegetation monitoringvas carried out annuallyansl- & ol &SR 2y Wb/ / Q& [ 2Y
Monitoring Guidance for Lowland Heathla{dNCC 2004ee alscCollman 2014)This
involves following transects across thabitatarea being monitored, taking measurements at
regularintervalsand averaging these for the whole areaptbvides an assessment of the
a O 2 vy R aéf thé &ed, articularly taking intaccount the vegetation structure and plant
community composition. Results are useful in giving an overall impression of the site, but
more detailed analysis is not possible without the underlying data. These reports were
therefore used qualitativelyalthough summarylata for 2014 are presented araile
considered in the context of changes sid¥9under grazed and ungrazed treatments where
possible.

Results

3.2 The current condition assessment and changes since 200&ding to the condition
assessment sumary sheetsare givenin Table3.1. Note that these ardlifferentin their
details from the condition assessment carried out by Natural England for the site ify 2014
whichcovered the entiresite, not just the areasvithin the trials, and concluded that relevant
O2YLI NI YSyida 6SNB Ay adzy ¥ AdditodaNdata thabwenlS O2 O3S NR Y
available summarised for all five yeansd more detail on individual changage presented in
the following figures and tables.

8 http://jncc.defra.gov.uk/pdf/CSM_lowland_heathland.pdf
4

http://www.sssi.naturalenghnd.org.uk/special/sssi/reportAction.cfm?report=sdrt13&category=S&reference=1000926

12
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Table3.1: The condition status of grazed and ungrazed areas at Mattingley ldadley Wintney in 2014and key changes since 2008sed on the condition assessment
summary forms Changes have been categorized as peesior negative, but this relative(e.g. anincrease irpurple moorgrassmay be negative if it is at the expense of a
more diverse sward, but could also be the shemm result of recent tree or scrub clearanc&gxt inbold indicates that the changeas resulted in a corresponding
change in whether or not a specifiondition assessmenarget is met Additional data recorded are shown in the following series of figures.

Area Status (change in Reason why favourable status Positive change Negative change Management and other factors
overall status was not attained
since 2009)

Increase in dwarf shrubs

Unfavourable Decrease in tree cover and gers Decrease in bare around Felling, scraping, mowing and
Mattingley WA YLINE @A Lowfrequencyof flowering Decrease in tussockiness of . 9 scrub control carried outhalf
. Increase in area d?urple moor v
ungrazed (improved from plantson wet heath purple moorgrass the area affected by accidental
. grass o
unfavourable) Increase in grasses, sedges, fire in 2010)
rushes.

Decrease in area of bare grouni
Slight increase in tregbrse

MERITIES IR S e Low % cover of bare ground Reduction in sward height cover

Grazingfelling(it is suggested
that the cattle spent a
disproportionate amount of time

grazed change) Increase irpurple moorgrass on an area of grass where fellin
cover had taken place over the winter
Decrease in dwai$hrub cover P
Decrease of bare ground to
Too much tall, tussockyurple i appropr.late e . Scraping, mowing, bracken
Hartley Improvement in balance of Decrease in dwarf shrub cover . .
! Unfavourable moor-grass . spraying also tre€elling
Wintney . heather growthtypes and Increase irpurple moorgrass
(no change) Low occurrence of desibée : although not on transect,
ungrazed . frequency ofspecies tussocksand cover . .
herbs particularly on wet heath . accidental fire.
Increase in grasses, sedges an
rushes
Unfavourable Heather structure inadequate. . :
Hartle (no change from  Purple moorgrasssward 100 Decrease in purple moagrass Grazing, some scrub control an
Wintngy 2009 buquas higrﬁ)(just) 9 Increased frequency of heather Decrease in bare ground tree-felling between 2009 and
grazed favourable in Desirable herb frequency low or SPEEIES e WSt [EEtT AU gnd S ECEMER M e
2013). dry heath. last winter season.
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Mattingley
Mattingley condition assessment 2014
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Figurel: Averaged results from condition monitoring in the grazadeaand adjacent ungrazedreaat
Mattingley in 2014 Available data do not allow the addition of error bars whiabuld indicate the statistical
significance of any differences.

Changes in the number of species at Mattingley
20092014

1 Irazed dry Ith Irazed wet th Grazed dry hI I.wet h
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Figure2: Changes in theaumber of species within particular plant groupis the grazed area and adjacent
ungrazed area at Mattingley in 2014.
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Mattingley grazed dry heath 2014

10
8
6
4
I E B R
0
Dwarf Shrubs  Desirable herbs Grasses, sedge &legative indicators
rushes
ED A EFEO ER
Mattingley grazed wet heath
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Hazeley Heath grazing

trial

Mattingley ungrazed dry heath 2014

Dwarf Shrubs Desirable herbs Grasses, sedge & Negative
rushes indicators
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Mattingley ungrazed wet heath

Dwarf Shrubs Desirable herbs Grasses, sedge & Negative
rushes indicators
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Figue 3: Results for specieasbundancetargets from condition monitoring in the grazed and adjacent ungrazed dry and wet heath at Mattingley in 20i&4 dominant,
A ¢ abundant, K frequent, O ¢ occasionalR ¢ rare.
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Results of the Hazeley Heath grazing trial

Table3.2: The criteria for which favourable condition was met (M) or which failed to meet favdaleacondition (F)

at Mattingley in 2010 (the first year for which these data are summarised) and 20344 y ONB FRSSONBY 4 ST F
more or less equaNote that the changes cannot be tested for their statistical significance, i.e. it is not possible to
determine whether apparent differensare meaningfulor are likely to be du¢o chance variation.

Mattingley Ungrazed Grazed

2000 2014  AMA 5n09  pp1g Al

change change

Bare Ground M M 1 M F F
Trees/scrub M M Q@ M M 1y
Dwarf shrubs M M 13} M M @
Gorses M M @ M M 13)
Purple moofrgrassand . A
Wavy Hairgrass M M variable M M 13)
Heather structure M M variable M M F
Swad Height M M F F M @
H.eath.er RLECHIE M M variable M M F
diversity
Desirable herbs F F 1% F M F
Grasses, sedges and M M
rushes M M o o
Negative indicator specie: M M variable M M Q@

*Dry heath only, dclined on wet heath "Wet heath only, éclined ondry heath *wet heath only *area increased,
tussocks decreased

3.3 Theungrazedareaat Mattingley was assessed as remaining in unfavourable conditierto
the low frequency of flowering plants on the wet healiowever, overallcondition was
consideredo be improving Positive factors include tHacrease in the area of bare ground on
wet heath (although the area of dry heath decreased), due toctization of scrapes; a decline
in the percentage of tree cover (due to felling work and a fire), and esponding increase in
the percentage cover of dwarf shrubs (particularly pioneer phasepange moorgrass
(although thepurple moorgrasswas less tussocky). The area of gorse also decreased slightly

3.4 There was a reduction in the number of negativeigador species present on the dry heath,
Ff 0K2dzAAK 2yS 2F (KSaS KIR NRaSy (G2 aFNBIdzsSSyi
was an increase in number (by two species), although all were occasional or rare. On the wet
heath, there was also an ireaise in the number of dwarf shrub species (by two), although
abundance declined, and in increase (by five) in flowering @laeties There was an increase
in the number of grasses, sedges and rushes from one to seven species, which mostly showed
a higherabundance in 2014 than in 2009

3.5 After five years of seasonal cattle grazing, ¢ihazedarea also remained in unfavourable
condition, in this caselue to the low percentage cover of bare grour@verall condition may
be declining The area of bare grounglas 0.8% on dry heath, although it had risen to 1.2% on
wet heath (1% being the threshold for favourable condition; in 2009 the percentage cover was
given as ~1%). All other criteria regarding structure and composition were met, but there was
a decline irthe cover of dwarf shrubs and a corresponding increase in the cover of gorse and
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3.6

3.7

Results of the Hazeley Heath grazing trial

probably alsgurple moorgrass(the cover on wet and dry heath was differentiated in 2014
but not 2009). However, there was an overall decrease in the heighirple moorgrass

The number of dwarf scrub species had declined on wet heath, and there were no longer any
abundant dwarf shrub species on the dry heath. However the number of desirable herbs had
increased on the dry heath (by three species) as had grasses, sedgeshes (by one

species), which hhalso increased (by two species) on the wet heath. The lossiafie

desirable herb on the wet heath meant that none were recorded. The number of negative
indicator species hthdeclined on both heath types.

It is nded that, at Mattingley, the two areas were not comparable in terms of condition before
the trial started: the control area failed to meet favourable condition statu8009because

one target(for flowering plants) was not met, whilst the area to be gdz#ailed tomeet
favourable conditiorstatus because the sward was too higthaddition to the lack of

flowering plants At the end of the trial, the ungrazed area still failed to meet the criteria for
desirdble herbs. The grazed area met the criterinddavourable sward and numbers and
frequency of desirable herbs, but the area of bare ground had declined sufficiently for it to fail
on this element.

Hartley Wintney

HartleyWintney condition assessment 2014
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Figured: Averaged results from condition monitoring in thgrazed area and adjacent ungrazed areasrtley
Wintney in 2014using all summed data availablévailable data do not allow the addition of error bars which would
indicate the statistical significance of any differences.
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Results of the Hazeley Heath grazing trial

Changes in the number of species at Hartley Wintney
20092014

Ungrazed dry heath Gra heath ngr. wet heath Grazed wet heath

m Dwarf Shrubs m Desirable herbs m Grasses, sedge & rushes B Negative indicators

Figure5: Changeshe number of key taxadbetween 2009 and 2014 in grazed and ungrazed dry and wet heath at
Hartley Wintney (note there were some discrepancies in the data for grazed dry heath in.2009)

3.8

Results from the condition monitoring bfartleyWintneyare shown graphically iRigure4 -

Figure6. Available data do not allow the addition of error bars which would indicate the
statistical significance of any differences. It should remembered that #m gpint of each

area was also different.
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Results of the Hazeley Heath grazing trial

Hartley Wintney grazed dry heath 2014 Hartley Wintney ungrazed dry heath
14 14 2014
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: . :
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0 ) ) Dwarf Shrubs Desirable herbsGrasses, sedge & Negative
Dwarf Shrubs Desirable herbs Grasses, sedge & Negative rushes indicators
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Hartley Wintney grazed wet heath 2014 Hartley Wintney ungrazed 2014 wet

heath

L
N
e
N

10 10
8 8
6 6
4 4
z 1 B
0 0
Dwarf Shrubs Desirable herbsGrasses, sedge & Negative Dwarf Shrubs Desirable herbsGrasses, sedge & Negative
rushes indicators rushes indicators
ED EA EFEO ER ED EA EFEO EBR

Figure6: Results for speciesbundancetargets fromcondition monitoring in the grazed and adjacent ungrazed dry and wet heatiattley Wintney in 2014.

19



Results

of

the

Hazeley Heath grazing

trial

Table3.3: The criteria for which favourable condition was met (M) or which failed to meet favourable condition (F)
at Hartley Wintney in 2010 (the first year for which these data are summarised) and 2064A Yy ONB+ aS> @
R S ONX +morS ar less equaNote that the changes cannot be tested for their statistical significance, i.e. it is not
possible to determine whether apparent differersare meaningfulor are likely to bedue to chance variation.

Hartley Wintney

Bare Ground
Trees/scrub
Dwarf shrubs
Gorses

Purple moofrgrassand
Wavy Haigrass

Heather structure
Sward Height
Heather structure
diversity
Desirable herbs

Grasses, sedges and
rushes

Negative indicator specie:

2009

T

T m m mmhm < Z Z <Z

M

Ungrazed

2014

<

< m Z M m Z L5 L5

M

Actual
change

Variable*

variable

s}
)

variablé

Grazed
2000 2014 Acwal
change
M M ()
M M F
M M 13)
M M F
M M @
P F 1S
M° F e
F M 1))
F F variable
M M
o)
M M m

* Increased on wet heath, decreased on teath (both beneficial changegcording to common standard
monitoring protoco); ‘Increase in tussocks not argaotable increase in birch change from 5%1% tipped into

unfavourable.

3.9 Asat Mattingley, theHartleyWintneyungrazedarea remained in uiavourable condition at
the end of the grazing triaklthough it was considered to be probably improvitidailed to
meetboth criteria forpurple moorgrass(too muchtall andtussocky grass) and for the
abundance of desirable herbs (there were jusbagh species, buheir frequency was too

low). The cover of birch had increased (and is reaching the upper limit for meeting the target)
and the area of dwarf shrubs had decreased. However, the balance of different heather

growth phasesfrequency of hedter specieandnumber and frequeng of grasses, sedges
and rushes had both improved sufficiently for the criteria for these targets to be met.

3.10 Thegrazedarea was also in unfavourable condition in 20dihough ithadachieved
favourable condition in 208~
overall assessmentn 2014the dry heathfailed meet thecriteria for heather structureand
desirable herb®n dry heathandthe sward height (combined for wet and dry) also exceed the
target. Of these three targets, only sward height was favourable in 2009, scraping inside the

target range with 1% to spare. An increase of 2% meant that the criteriofjustsxceededn

FYR AY

HA MM

iKS

St

KStH 4K

gl

® The survey suggests that heather grovpihase criteria were met. However, the lack of representation of all growth

phases and the clear dominance of building/mature heatbn wet heath would indicate that the criteria were not

met for this target.

® This target was recorded as unfavourable. However the criterion for this target is that <60% of Purpigrassor
should be <20cm, so the recorded figure of 59% means thettargs just attained.
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Results of the Hazeley Heath grazing trial

2014. Howeveron the positive sidethe cover of dwarf shrubs had ireased,ncluding the
frequency of heather species on wet heath, and tloeer and tussockiness péirple moor

grasshad decreased. The variation in heather structure had improved on wet heath, but on dry
heath an increase in building/mature heather at tlepense of pioneer heather meant that

that the criteria were not met overalllhe low frequency of desirable herb species on dry
heathmeantthat the criterion for this target was not méalthough it was met in some of the
intervening years)The cover obirch remained within the range for favourable condition, but

by a much smaller margin.

Condition assessmentsummary

1

The condition of areas both grazed and ungrazed areas remained unfavourable. Howeve
condition of the ungrazed heath at Mattingley is considered to be improving and the grazj
wet heath at Hartneywintney very nearly mt favourable condition targets. Overall, a great
number of individual targets were met in 2014 than in 2009 on both grazed and ungrazed
areas.

Despite the similarity in the overall condition, differences were observed between grazed
ungrazed areaft is stressed that the statistical significance of these results cannot be tes
and differences may lie within the range that would be expected by chance). These differ
varied between the two sites.

At Mattingley, the height of grasses and eowf bracken was lower in the grazed area than
the ungrazed arealhe height of dwarshrubs, cover of purple moagrass tussocks and
abundance of saplings was greatethe grazed area. On ungrazed dry heath the number o
dwarf shrub species had declih@and that of desirable herbs remained constant, while on
grazed dry heath dwarf shrubs had remained constant and desirable herbs had increase
the number ofnegative indicators had decreased to a greater extent. The number of grasg
sedge and rushehad increased more on ungrazed dry he#ticontrast, on wet heath, the
key difference was in the number of desirable herbs, which increased on ungrazed wet h
and decreased on grazed wet heath.

At Hartley Wintney, sward height, cover of grasseplisgs, bracken and purple mograss
tussocks were lower in the grazed area. Cover of building/mature heather was higher.
However, on dry heath, ungrazed areas saw an increase in plant species numbers (inclu
negative indicator species) while grazed tieath saw a decline. In contrast, on wet heath, t
main apparent difference was in the number of dwarf shrubs and desirable herbs, which |
increased on grazed area but decreased on the ungrazed area.

These apparent difference may be due to the presenf absence of grazing, the start point
the vegetation and the vegetation type, and the extent and diversity of mechanical
management undertaken (which was greater on ungrazed areas), and the interactions
between these factors. Differential deer broiwg may also have occurred if the electric
fencing discouraged deer from entering the grazed enclosures.
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Results of the Hazeley Heath grazing trial

Botanical surveys

Methods

3.11 Botanical surveys were carried oimt 2008 before the grazing trial started and in 2@Hall
2009; Hall 2013 Hall 2014) Data from 2008 were obtained through a diffetenethodology
and cannot be used to provide baseline ddta2013 plant abundance (in most but not all
cases) was recorded from paired quadrats situated one oreeglde of the fencdine. The
2013 raw data available include abundance ratings or counts of shoots for selected species
only, and have been compiled by compartment (total data for each quadrat were not
provided. The quadrats were situated in a divergfyconditions (dry or wet heath which had
undergone a variety of different managements or experienced wild fire). Some sward height
observations are presented in the reports, but underlying data wereonmtided The nature
of the data availablalloweddifferences in summary statistics of the mean number of species
per area to be explorefbther data presented in summarised form in the report could not be
tested statistically.

Results
3.12 The results from the two sites reflect the difference betwébem and are therefore
considered separately, although the overall trerate in most casesmilar.

Mattingley

3.13 A higher number of species were recorded from grazed quadrats than from their ungrazed
counterparts but this difference was not statistically sigodint (paired ttest, P>0.05)The
difference is greater if only heathland species are considered, but is still not statistically
significant due to the variation between quadrats. Results are summarisebla 3.4 ad
Figure7.

Table3.4: The total number of species and number of heathland species per quadrat in grazed and ungrazed areas
at Mattingley. Averages are not presented becausdtaf variablequadrat sizegthe likelihood & encountering
species changes with area)

Quadrat Heathland type Management All species Heathland Quadrat area
species
Grazed
2 Recently cubver humid heath Turfstripping 15 12 16
4 Recently cubover humid heath Turf-stripping 16 13 16
6 Revergn from secondary birch Felling 23 12 16
wood
8 Reversion from secondary birch Felling 10 5 16
wood
Outside small
10 Purple moorgrassdominated heath grazing 19 13 70
exclosure
Ungrazed
1 Recently cuover humid heath Turf-stripping 14 12 16
3 Recently cubover humid heath Turf-stripping 15 11 16
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Results of the Hazeley Heath grazing trial

Quadrat Heathland type Management All species Heathland Quadrat area
species
5 Reversion from secondary birch Felling 10 3 16
wood
7 Reversion from secondary birch Felling 7 5 16
wood
Within small
9 Purple moofgrassdominated heath grazing 15 7 70
exclosure
Mattingley
2.0
$ 1.5-
3
7y
5
(2]
8 1.0
S
2
0.5 -
I
0.0+ T T T T
C10 Grazed Ungrazed Grazed Ungrazed
All species Heathland species

Figure7: The difference in higher plant species humbers in grazed and ungrazed plots at Mattirdeyes show the
interquartile range, whiskergertical linesthe upper and lower quartiles, and therizontalline the median value.

3.14

3.15

3.16

Themonitoringreport (Hall, 2013) suggestsom observatiorthat, for the quadrats in the area
that was recolonizing following turf stripping, the ungrazed area had a thicker layer of litter
and taller sward. Similarly, on the areaverting from secondary birch woodland, the grass
canopy was thicker in the ungrazed area, although a greater number of woody species meant
that the sward was higher in the grazed aman thoughthe grassy component was shorter

The sward within the estosure was dominated by tall tussockspafple moorgrass while the
grazed area outside was more open with space between tussocks

Smaller heathland or acid grassland species were generally only fograkied quadrats, and
included brmentil Potentila erecta thymeleaved speedweNeronica serpyllifolicheath
speedwelV. officinalisct (-&a@Hypochaeris radicatandsk S S saifeiRumex acetosella
However heath bedstrawGalium saxatilevas only recorded in one ungrazed quadrat.

Counts ofyoung bircte suggested that, at the woodland reversion site, it was notably more
abundant in the grazed area (although generally shortgéorse seedlings were also reported
to be more abundant hereBirchand other tree species wetgowever more abundant ithe
ungrazed enclosure than the adjacent grazed areas.
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Hartley Wintney

3.17 The mean number of species recorded from grazed quadrats was slightly greater than that
from ungrazed quadrats. However, this difference was not statistically significant (paest] t
P>0.05). Similarly, the mean number of heathland species in grazed areas was slightly greater
than that in ungrazed areas, but again difference was not significant (patesd, P>0.05).
Data are summarised ihable3.5 and stown inFigure8. (Notedifference in quadrat size).

Hartley Witney

1.04

0.9 4

0.8

0.7 4

0.6 1
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0.3 4 ‘

T T T T
C6 Grazed Ungrazed Grazed Ungrazed
All species Heathland species

0.2 4

0.1+

Figure8: The difference in higher plant species numbers in grazed and ungrazed pléiariey Wintney. Boxes
show theinterquartile range, whiskers the upper and lower quartiles, andhibzontalline the median value.

Table3.5: The total number of species and number of heathland species per quadrat in grazed and ungrezasl
at Hartley Wintney (averages are not present because of varying quadrat)sizes

Quadrat Heath type Management All species Heathland Quadrat size
species

Grazed
5 restored dry  Tree-felling, litter scrapng, bracken

heath sprayng 24 12 25
4 restored dry  Tree-felling, litter scrapng, bracken

heath sprayng 23 15 25
6 dry heath 8 7 25
8 wet heath Unplanned fire 8 7 16
10 mire Srimming & raking 15 11 16
12 rank mire 22 12 25

restored dry .
14 heath Tree-felling 20 11 100
Ungrazed
1 restored dry  Tree-felling, litter scrapng, bracken

heath sprayng 15 12 25
3 restored dry  Tree-felling, litter scrapng, bracken 24 16 25
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Quadrat Heath type Management All species Heathland Quadrat size
species
heath spraying
dry heath 7 5 25
7 wet heath Unplanned fire 9 7 16
9 mire Srimming & raking 13 11 16
11 rankmire 11 8 25
restored dry .
13 heath Tree-felling 14 11 100
3.18 The report(Hall 2014)ncludes amore subjective assessment of sward height,iethwas

considered to be lower in the grazed quadrat of each pair. This was particularly notable in the
wetter quadrats particularly those within rank valley mire. Here the overall number of species
in the grazed quadrat was double that of the ungrazeddrat, although many of these were

not heathlandor mire species. This increase was thought to be due to the greater area of bare
ground (e.g. between tussocks) in the grazed quadiaathland and miregecies included
creeping kent Agrostis stoloniferagommon ellow-sedgeCarex viridulaspoedocarpaCarex
demissy, star £dgeCarex echinatéhulbous ushJuncus bulbosuspmpact ushJuncus
conglomeratusandsoft rushJuncus effususyhile heath gotted-orchid Dactylorhiza macula

was only recorded &ém one of the ungrazed quadrats.

3.19 On dry heathheathland and mire speci@mly present in grazed quadrats weoeeeping kent
Agrostis stoloniferaglaucous edgeCarex flaccacommon nouseear Cerastium fontanum
heath-grassDanthonia decumbensharpflowered mshJuncus acutiflorysoad rushJuncus
bufonius bulbous Rusl3uncus bulbosu$oft rushduncus effusysannual nreadowgrassPoa
annua procumbent garlwort Sagina procumbengermander peedwellVeronica
chamaedrysand squirreltail €scueVulpia womoides Species only present in ungrazed
quadrats includedjreenribbed fdgeCarex binervisheath kedstrawGalium saxatile
creeping sft-grassHolcus molliscompact ushJuncus conglomeratwsd the moss juniper
haircapPolytrichum juniperinum.

3.20 Haf 6 v n mo 0O ony 30ioH[lerbac&bisiand®warf shrub] species were recorded in the
ungrazed sites (62%) whereas nearly all (44 species or 92%) were recorded in at least one
grazed siteQ

3.21 Anassessment of bircbolonization estimating the number ahheight within grazed and

ungrazed quadratsuggests thathere were almost twice as many young birch trees on the
ungrazed quadrats as the grazed quadrats. Young bingbes generallytaller in the ungrazed
gquadrats while birches in the grazed quadsawere generally shorter and had been browsed
by cattle or deer.
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Botanical surveyg summary

1 The number of species (per area) was slightly greater in grazed than ungrazed quadrats a|
sites, although this diifrence was not statistically significant. The difference is marginally m
pronounced if only heathland species are considered, and several species were recorded
from grazed areas.

1 Observations suggested that the sward height was generally lovggaired quadrats.

1 Young birch was generally smaller and less abundant in grazed quadrats. However, in the
cleared from secondary woodland at Mattingley, young birch and gorse seedlings were
reported to be more abundant in the grazed area than in thgramed area.

9 The variability between pairs of quadrats and the small number of replicates should be kej
mind when considerinthese results in the context difie potentialimpact of grazing on the
site as a whole.
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4. Invertebrates

Butterflies

Methods
4.1 Butterfly transects were set up at Mattingley aHartleyWintney. The number of different
species observed within sectiongre recorded in 2012011 andfor Mattingley only 2014.

4.2 The transect routes within grazed and ungrazed plots weuiftdrent lengtrs (the grazed plot
transectwas longer than the ungrazed plvansect at Mattingleyand shorter atHartley
Wintney, resulting in a differenrecording effortbetween the two areasand in 2014 a new
additional transect route was followed at Mattinglejhe sections were also of different
lengths,thereforeit is not possible to make a robust comparison between grazed and
ungrazed areadA significantly greater effort was put into the survey in 2016X8isits
between June andugust)compared to 20113 visitsin May), while 22 were undertaken at
Mattingleyonlyin 2014 In 2010, data were compiled for the season, so data from individual
transect counts were not available. These factors makecomparisonof changedbetween
yearsgrazed and ungrazed ared#ficult. A separate survey was carried out for sitgeudded
blues on seven occasions in June and July 2014, covering sections af &mel olew
Mattingley transects.

Results

4.3 A summary of the records of different species is givehaible4.2 and 4.2 but notethat the
recording effort was different in each casgpecific dta on weather conditiong/ere not
avalablefor 201011. Conditions were generally favourable in 2014.

4.4 Of particular interest are records for the heathlaspkecialisilver-studdedblue, which
requires short, sparse swards dominated by cdessved heath Records wergeryscarcen
May 2011 (transects were undertaken in May atite main flight period for this speciesJune
to August), but irR010 and2014 there was a marked differendeetween grazed and ungrazed
areas.Forexample,72recordswere made fronthe grazed transedectionsand 25 from the
ungrazed transect at Mattinglép 2014 and 30 records from the grazed and 14 from the
ungrazed transects afartleyWintneyin 2010. This difference probably oveidesthat due to
varied recording effort (which was greater in tgezed are@f Mattingley but the ungrazed
area of HartleywWintney). However, this differenceannot be attributed to cattle grazing with
any confidence, due to the variability oftar factors including habitaEdwards (2012)
suggests that the high number of Sikgtudded blues in the nortwest corner of Mattingley
is probably due tohie heavily rabbigrazed swardData from the silvestudded blue survey in
2014arefrom transect sections of different lengths, making comparison betweeredrand
ungrazed areadifficult, but could be standardised once section lengths are available.

4.5 Grayling is another heathland specialist, and numbers wetably higher in the grazed plots
(80 versud4in the ungrazedrea at Mattingley in 2004A wide diffeence is also s in the
numbersof gatekeeper andinglet at HartleyWintney, which are much great in the
ungrazed area. The section of the transect which contributed most of these records runs along
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the southern wooded boundary, which provides suitably sheltered,dlartd-edge habitat for
these species, neither of which are typical of open heathland habitat.

4.6 Available national trends suggesslightoverallincreasen silverstudded bluebetween 2003
and 2013, with a 130% increase in 2013 following on from theéquearly poor weather
conditions in 2012. Grayling shows a 25% increase since 2003 and a 47% increase between
2012 and 2013 (although the longer term trend is again negative).

Table 41: The total number of species and numbef heathland species per transect in grazed and ungrazed areas

at Hartley Wintney.Comparison in changes in over time should be made with caution due to differences and timing in
survey effort. Direct comparison between grazed and ungrazed in any onesye# valid due tainquantified

differencesin transect length and habitat.

Hartley Wintney Grazed Ungrazed
Species JuneAug 2010 May 2011 JuneAug 2010 May 2011
Small Skipper 10 21

Large Skipper 24

Brimstone

Large White
Small White
Purple Hairstreak
Small Copper
Common Blue
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O N M P ONDN

Holly Blue

Silverstudded Blue 3
White Admiral
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Results of the Hazeley Heath grazing trial

Table4.2: Butterfly records from transects undertaken at Mattingleompaison in changes in over time shouild
made with caution due to differencemdtiming insurvey effort. Direct comparison between grazed and ungrazed in
any one year igot valid due taunquantifieddifferencesin transect length and habitat.

Mattingley 2010 2011 2014 2010 2011 2014 2014

Grazed Grazed Grazed Ungrazed Ungrazed Ungrazed unz?a\ge d
Small Skipper 6 1 252 4 0 123 270
Large Skipper 20 0 26 16 0 10 37
Clouded Yellow 0 0 4 0 0 0 0
Brimstone 0 0 17 0 0 2 30
Large White 31 0 15 5 1 3 36
Small White 1 3 0 2 1 10
Greenveined White 0 0 0 0 0 7
Orangetip 0 0 0 0 0 16
Green Hairstreak 0 0 1 0 0 2 0
Purple Hairstreak 1 0 14 0 0 2 0
Small Copper 9 0 7 4 0 1 5
Common Blue 6 0 1 0 3 9
Silverstudded Blue 45 0 72 0 3 25 34
HollyBlue 0 0 2 0 0 0 3
White Admiral 0 0 6 0 0 3 0
Red Admiral 0 0 22 2 0 8 31
Painted Lady 0 0 2 0 0 0 4
Small Tortoiseshell 0 0 23 0 0 5 31
Peacock 0 0 34 0 0 8 57
Comma 0 0 4 0 0 1 24
Silverwashed Fritillary 2 0 24 2 0 11 71
Speckled Wood 24 2 73 32 1 34 104
Wall 0 0 0 0 0 2 0
Marbled White 0 0 16 0 34
Grayling 0 80 2 0 14 80
Gatekeeper 104 0 213 105 0 73 280
Meadow Brown 26 0 249 23 0 92 255
Ringlet 12 1 64 5 0 24 102
Small Heath 1 1 0 0 2 0 0
Purple emperor 0 0 4 0 0 1 0
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Other invertebrates

Invertebrate sampling rethods

4.7 General invertebrate surveys were carried out in 2009 before grazing was introduced and in
2012 and 2014. The methodology was different in 2009 in terms of the areas surveyed, and so
are not used for comparative ppioses here. The results for 2012 are written ufEdwards
(2012) Specifianformation on weather conditions is not given, but overall 2012 was a poor
year for invertebrates (e.@®reretonet al. 2014)

4.8 The survey comprised a fixgidne search of the grazed and ungrazed areadadeley Heath.
The time period, survey dates asgecificweather conditions were not available at the time
of writing for 2014but will be available in the report of the survey when this is finalized.

Analysis methods: guildlassification

4.9 Invertebratesrecords were examined to exploesydifference between grazed and ungrazed
areas in the proportions of species requiring conditions associated with grazed heafhitend
approach used guild classification.

4.10 Species were first grouped according to thérlf dzA NB Y Sy (i & Guilgf dp@ratet 3 dzA f R & €
irrespective of haltat, as a speciewith similar requirements (e.g. bare grountpy occur in a
wide range of habitatsGuildsocuson the underlying requirements of a speciesterms of
vegetation structures oprocesses. This methodology follows the guild approach used during
Biodiversity Audit¢Dolman, Pante& Mossman 2012)This approacHirst applied in the
Breckland heathland regigibolman, Panter & Mossman 20108as since been refined
through worked examples in other regions. These focusesicane species bubere we
extendthe classification to include all species.

4.11 This approaclgroups species based on their requirents for vegetation structuresuch as
sward height, the presence of bare grousahdnectar sources etc. Guilds are created by
examnation of species accountsom a wide range of sources includitige Invertebrate Site
Registerred data bookaccounts, atlases and websitd$e classification focused on the life
cycle stage at which conservation management can be targeted; for egahghquatic larval
stages of dragonflies were taken into accounts, as adults are much more mobile and less
habitat specific. Fully aguatic species were not included in analysis, those associated with wet
areas were included.

412 The final classified specikst consisted of 525 species. It was not possible to assign some
species to a guildue totheir extremely broad or uncertain requirementhis wagparticularly
the case fospecieghat are extremely common and widespread, and this were omitt8dme
species were assigned to hydrologisalccessional group, but not assigned any further to a
final vegetation structure guild.

4.13 It is acknowledged that althoughis methodologyof coding species is applied consistently
and objetively, it is neverthelessubjective and if repeated independently different
managemenguilds may result
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4.14 The guildselating tovegetation structures were interpreted for their relevance to grazing
levelsas follows

1 Grazing and disturbanc8pecies within this group are associateith areas of bare ground
and short vegetation. Management for these species would require some physical disturbance
to create bare ground (e.g. mechanical disturbance, trampling along paths or by animals) and
grazing or regular cutting to maintain theat sward.

i Grazing high: Speciesre associated with short vegetation and plants which prevail in short,
grazed swards. Stocking dengigeds to berelatively high to create sufficiently large areas of
short swardslt includes species directly assdeid with grazing stock e.g. dung feeders.

1 Grazing moderate Speciesvhich exist in a mediurheight sward but will be lost if grazing
levels are too hight includes species associated wilte tussocks and sward mosaitet are
often createdby a modeate grazing pressurever a wide arearhis includespecies
associated with heathegs grazing at the correct density shouabdintain a mosaic of heather
structure and diversity.

i UngrazedSpecies associated with tall gsas, rank vegetation and floweich areas (not
tolerant of grazing). This includes those associated with detritus from tall vegetation, mature
heather etc., but not generalist detritivores. Typicalhazing is limited to thadone by wild
animals e.g. deer and rabbits.

1 Ungrazed (disttbed). Speciesare found in ruderal communities, including on brownfield and
arable. $ecies benefit fronregularphysical disturbanct the soil, and are ofteassociated
with grazingintolerant pants.

1 JuxtapositionSpecies associated with the juxtaias of bare ground and tall vegetation or
flower rich areas. These species often exist in small aredgheirrequirements can be met
by grazed and disturbeareasnear to areas whichre ungrazed and support floweich
vegetation

Results: ampling dfort

4.15 In total, 647 invertebratespeciesvere recorded across ungrazed and grazed areas at Hazeley
between 2001 and 2014réble4.3). There was a goa@presenation of taxonomic groups
with a slight bias towardsees,wasps and spiders.Lower number obeetles flies and
particularly moths were recorded.

Table4.3: The number of species from different taxonomic groups recorded across both grazed and ungrazed areas.

Taxonomic group Number of Number of rare
species species
Siders(Araneag 66 9
Harvestmen(Opilione$ 1 0
Damsel and Dragonfli€g®donatg 13 0
Crickets and Grasshoppefrthoptera) 11 4
Earwigs Dermaptera) 1
CockroachegDictyoptera) 1 1
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Taxonomic group Number of Number of rare
species species
Lacewings and alligdMecoptera, Megaloptera, Neuropteja 1 0
True lugs (Hemipterp 80 2
Butterflies and mothgLepidoptera 46 6
Beetles(Mleopterd 156 17
True flieg(Diptera) 126 9
Bees, Wasps and AnaculeateHymenoptera) 140 22
Sawflies and Ichneumon Wasps (Other Hymenoptera) 4 0
Total 647 71
4.16 The survey effrt appeared to bevariable across yearkigure4.1), with the number of species

recorded in years prior to 2014 roughly half of those recorded in 2014. In addition, recording
of different taxonomic groups was variable, with mxording of spiders prior to 2012.

417 Acknowledging these constraints and that sufficient time needs to be allowed for any effects
of grazing to be noticeabl@nalysis was restricteth the 2012 and 2014 surveyBhis meant
that, from the list of the 525 spes able to be categorised during the guild process, 452
species were used.

120 +

m Spiders
m Damsel and Dragonflies
100 - m Crickets and Grasshoppers
H True bugs
m Butterflies and Moths
, 801 = Beetles
-% m True flies
73 m Bees, Wasps, Ants
; 60 - Other invertebrates
o]
E
>
z

2001 2007 2010 2012 2014

Figure4.1: Number of species recorded from each taxonomic group across the five sampling years.
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Species totals
The number of species that were only found in grazed aré242)was lower than the number found only in
found only in ungrazed area@81)across taxonomic groups (

4.18 Table4.5). Species numbers in grazed areas were also lower when considering only designated
species (32 in grazed areas compared to 61 inamegl areas)nterestindy, the only group
with similar numbers of unique specigsboth grazed and ungrazed areas wgpglers which
is unexpected given that many are associated with mature heather, gorse, broom or tall
grasses.

Table4.5: Number of speies recorded only in the grazed areas, only in ungrazed areas and recorded in both grazed
and ungrazed areas, separated by taxonomic group.

Taxonomic group Recorded only in ~ Recorded only in Recorded in both
grazed areas ungrazed areas  grazed and ungrazec
areas

Siders(Araneaq 12 16 28
Crickets and Grasshoppefthoptera) 3 8
CockroachegDictyoptera) 1
True bugs (Hemipteja 13 26 24
Butterflies and moths (Lepidoptera) 7 12 20
Beetles(leopterd 18 61 36
True fliegDiptera) 13 33 21
BeesWaspsAnts Sawflies and Ichneumon

8 58 34
WaspgHymenoptera)
Total (452) 71 210 171

Guild classification

4.19 Examination of the assigned guilds, using just the canopy cover gradient, shows that half the
species (51%) recorded were associated with exalisbpen areasl@ble4.6). The remaining
half were associated with open areas withme scrub or treeaver, orclosed
woodlands/scrub. These proportions of species remain roughly similar when considering only
rare species and those only recorded in the grazed or ungrazed areas. The numbers of species
associated with woodland and scrub are not surprigjivgnthe small, isolatechature of the
site- a result ofheathland habitafragmentation and edge effes{Webb 1989)

Table4.6: Numbers of species associated with different canopy cover configurations.

Canopy cover Number of species
Open areas (no canopy cover) 229

Open areas with scrubtattered scrub 58

Scrub cover 7

Open woodland (including wood pasture configurations) 40

Tree or shrub cover (any amount, open with scattered shrub or tree to closed 66

canopy)

Closed canopy woodland or scrub 8

Variety (species occur in open areasl @fosed canopy) 44

Total 452
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Species requirements

4.20 From species accounts key requirements can be identified and comments made on the
important elements required. Vegetation elements in open areas frequently include the
presence of heather, wide rangeof grasses, scrusuch as gorse and broom, yellow
composites and crucifers. Also noted was the importance of bare ground, in both the dry,
sandy areas, but also in damp or wet areas. The juxtapositiareak of bare ground and
flower-rich areas was noteds very important, due to the many bees and wasps recorded. In
wooded areas or scrub, many associations were reported with birch and oak, and occasionally
pine.In woodlandedge thecombinationof deadwood and flowerich areas, such as umbels
anddead semsis important

4.21 With specific reference to grazing on site, six species were strongly associated with the
availability of dung. However the presence of these species was variable and they were
recorded on both the grazed and ungrazed plots.

Grazing guild

4.22 Species recorded in 2012 and 2014 were examined in relation to their requirements for grazed
habitat. Analysis was based on species associated with all levels of canopy cover, but excluded
arboreal/ foliage feeders, and considered only those for whigéhgiound vegetation was
important.

4.23 In Figure 49, the various guilds are depicted based on their requirements for different degrees
of grazing pressure and disturban¢e most guilds the number of species was greater in the
ungrazed than the grazed areas, but in the guéduiring grazing and disturbanciae number
of speciesvas slightly greatein the grazed areas. The relative proportsmf species
associated with different guilds varied little between the ungrazed andegt@areasHowever,
there was a slightly greater proportion W2 dzE (i | kfRdedniuigtze@areas (due to a
higher number of foragingculeate$. When considering only designated species,ghtern
is similar, except that the higher number and pootion specie®f grazing and disturbed
guilds is more notably higher in grazed areas and the number and proportion of species within

0§KS WRA &AM TyERBQ A& | faz2 KAIKSNI

(O]
%_ 300 1 all species rare species 30
S 250 -
3 F 2 = juxtaposition
% 200 - —
< r 20 m disturbance
150 - - I . 15 (ungrazed)
B ungrazed (very
100 - - 10 light)
grazing (moderate
50 - -5
grazing (high)
0 | mmmwm 000 Swmm—m _-_,_—__ 0
Grazed: Ungrazed: Grazed: 2012/4 Ungrazed: 2012/4 m grazing and
2012/4 (172) 2012/4 (270) (16) (28) disturbance

Figure 49: The number of species assigned to groups based on their recorded requirements for different grazing
disturbance regimes, recorded in grazed and ungrazed areas in 2012 and 2014. Numbers in brackets indicate tl
number of species.
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Individual taxa

4.24 Further examination of the guilds was conducted using sitagtonomic groupsas eachaxa
hasits own associated vegation structuresFor example, spiders are mostly adated with
tall vegetation and bees, wasps and awith the juxtapodtion of bare ground and flowerich
areas Figure4.10 andFigured.11illustrate the differences between selected taxonomic
groups.Within each taxonthe relative proportions of species associated with different
vegetation structures remained fairly similaetween graze@nd ungrazed areaJhere is a
slight increases in the proportion of flies associated Witlazingand of beetles associated

with WRA & ( dzNDrazin@ SA Y Yy BNF T SR FNBFaz FyR Iy AyONBE

WRA&GdzND I yOS 6 dzyeasNdthénsise QropbriionsasfraidougiyrimitaNd

between the ungrazed and grazed areas within individual taxa. As one of the groups most
associated with ungrazed areas, the proportion of spiders was not different between grazed

and ungrazed which might kia been expected.

bees, wasps, ants true flies
100% - I
90% - :
80% - |
70% - : M juxtaposition
60% - | m disturbance (ungraazed)
| .
509 4 I m ungrazed (very light)
I 1 grazing (moderate)
40% - I ) .
I grazing (high)
30% : m grazing and disturbance
-~ N i
I
10% - |
e N B
Grazed: 2012/4 Ungrazed: Grazed: 2012/4 Ungrazed:
(44) 2012/4 (84) (15) 2012/4 (27)

Figure4.10: The proportion of species associated with different grazing and disturbance requirements recorded
from grazed and ungrazed areas, shown fwes, wasps and ant, and true flieslumbers in bracketsnidicate the
number of species.
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true bugs beetles

B juxtaposition
m disturbance (ungraazed)
m ungrazed (very light)
m grazing (moderate)
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a7) 2012/4 (29) (35) 2012/4 (55)
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Figure4.11: The proportion of species associated with different grazing and disturbarezpiirements recorded
from grazed and ungrazed areas, shown for hymenoptera and diptera. Numbers in bragiditate the number of
species
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Invertebrate surveysg summary

T

Thenumber of silverstudded bluebutterflies was notably greater in grazed areas of Hartley
Wintney and particularly Mattingley in 2010 and 20{dut recording effort differed).
Numbers of the other specialist heathland butterfly, graglinvere also greater on grazed
areas although numbers were very small. While caftiazing is likely to help create the
short sward required by these species, differences may also be due to other localised fact
(such as rabbit grazing)

Constraints inlude the different survey effort (different length transects and transect
sections) between areas and across years for butterflies.

The overall number of invertebrate species was consistently lower in grazed areas compa
to ungrazed areas. The number rafre species and the number of species within individual
taxonomic groups were also lower.

Half of the species recorded were associated with open areas, while the remainder we
associated with open areas with scrub, woodland edge, open woodland angl skribs in
open areas or closed woodland.

Examination of the requirements of species in relation to grazing levels shows large numb
of species associated with ungrazed or moderately grazed conditions. The proportion
these species in grazed and uaged areas suggests there have been effects of grazing o
invertebrates with a slightly greater proportion of species generally associated with graze
swards in the grazed areas compared to ungrazed areas.

Overall, weather was particularly poor in 2012t lsomparison is made between grazed and
ungrazed areas rather than between years.
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Results of the Hazeley Heath grazing trial

Reptiles

Reptiles were monitored in 2010, 2011 and 2014 throughraey of artificiatefugia(i.e. tin
sheets which provide cover and protection from predators and therefattract reptiles). The
survey methoologybroadlyfollows that set up in 200@Boorman 2010pefore grazing was
introduced although the numbers of tins and their placement variad did the experience of
surveyors Twentyfour tins were set out in grazed and ungrazed areas of both Mattingley and
HartleyWintneyand were checked up to teimes between April and Sepinber.Records

were also made of reptiles encountered on the route between tBwmne tins were loge.g. as

a result of firg andrecording effort varied between years

Resultfrom refugiawere interpreted byusing binary logistic regression to congittee
probability of each reptile species being presentibsentunder a tin in grazed and ungrazed
areas.Presence or absence, rather than total number wasd because the presence of more
than one of a particular species may be due to social intarast{e.g. the presence of one
individual attracted others).

Data from 2009vere used to provide a base line, although caution should be used in
interpretinganydifferencesbetween 2009 and subsequent yeatse to the different
methodologies. In 2009, 5&fugia were used. Fortgine of these were laid ouhia

systematic manner over the site (roughly one per hectare). An additional nine were used in
areas identified as being of particular suitability for reptiles, six in the grazedandadhreein

the ungrazed area. These were removed from the analysis as they were split unequally
between grazed and ungrazed areas. Visual observations of reptiles recorded away from tins
were not included within the analysis due to the likely variation in survey efforhost cases,

no difference were found between Mattingl andHartleyWintney, and therefore the data for
the two areas are generally considered togett@maximizethe sample size

No sand lizards or smooth snakes were recorded. The peesabsence ofidder, slow worm,
grasssnakeandcommonlizardin grazed and ungrazed area2009,2010 and 2014s shown
in Table5.1.
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Table5.1: The presence oabsence of reptiles recorded under refiggin grazed and ungrazed areadighlighted
cells indicate where the probability of encountering a reptile is significantly different between grazed and ungrazed
areas.

Grazing No. of tin % of tin check with one or more reptikpresent (total numter of tin checks with one or
checks more of the speciepresent)
Adder Slow Worm Grass Snake Common Lizard

2009 (before grazing)
Grazed 79 Appendix 20 50.63 (40) 8.86 (9) 50.63 (40)
Ungrazed 69 0 49.27 (34) 4.34 (9 57.97 (40)

2010 (£ year of grazing)

Grazed 113 0.88 (1) 25.66 (29) 1.77 (2) 7.96 (9)
Ungrazed 101 3.96 (4) 23.76(24) 7.92 (8) 9.9 (10)

2014 (3 year of grazing)

Grazed 95 6.32 (6) 24.21 (23) 10.53 (10) 1.05 (1)
Ungrazed 92 8.70 (8) 39.31 (36) 2.17 (2) 0
55 In 2009, there was no statistically significant differebetween areas that would be grazed

and control areas that would remain ungrazed in terms ofghebability of encountering one
or more of a given species afreptile under aefuge tin(seeAppendix 2 for test results)No
adders were recordednder tins, but29 were observed on site.

5.6 In 2010.the yearwhen grazing was introduced, there was again no statibfisggnificant
differencefound. The numbers of grass snake and also adder were slightly higher in the
ungrazed area but were generally I¢geeAppendix 2 for test results).

5.7 In 2014 the probability ofencounteringslow wornswas significantly greateniungrazed
areas than in grazed areaSonverselythe probability of encountering a grass snake was
significantly greadrin grazed areas than ungrazed areas. A significant pattern was not found
for adderor common lizard

5.8 Differences between sites anths and potential interactions between species were explored
using the 2010 and 2014 data. In 2010, the probability of encountering slow worms at
Mattingley was significantly lower than at HartMintney, whereas the probability of
encountering common lards was greater at Mattingley. At Mattingley, the probability of
encountering common lizards was significantly greater in the grazedlaaeahe ungrazed
area There were no significant differerncim 2014.

5.9 Overall dfferences between 2009 and subsequeears need to be viewed with caution due
to differences in the methodand surveyors However, theveralldecline in the number of
common lizardsind increase in number of addedsring the periods particularly notablésee
Figureb.1 and 5.2 In2009, lizards were the most commepecies recordedith 80
encounteredunder tins andl44 observed away from tinswvhile in 2014, only one was
recorded at a tin and 23 near tindlo records were made of adders at tins in 200& fn
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2010 and 14 in 20144 here is a significant difference in the proportion that each species
contributed to overall records between 2009 aRd14(ChiSq = 85.271, DF = 6\VRlue =

0.000.
HartleyWintney
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90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
2009 2010 2014

H Slow Worm ® Common Lizard ®m Grass Snake ®m Adder

Figure5.1: The proportional difference between years in ¢hpresence/absence of each reptile species under
artificial refugia atHartley Wintney.

Mattingley
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H Slow Worm ® Common Lizard ®m Grass Snake ®m Adder

Figure5.2: The proportional difference between years in the presence/absence of each reptile species under
artificial refugia atMattingley.
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Reptile surveys, summary

ﬂ

Baseline data from 2009 show little variation between grazing and control areas in terms o
probability of encountering reptiles at artifadirefugia.

There were no statistically significant differences between grazed and ungrazed areas in 2
although the number of adder records was higher in ungrazed areas.

In 2014, the probability of encountering one or more slow worms at artificialgiafwas
significantly higher in ungrazed areas, while the probability of encountering one or more gf
snakes was significantly higher in grazed areas.
Overall, numbers of reptiles changed markedly between years with an apparent substantig
overall dedhe in common lizards and an increase in adders.

Constraints include the difficulties in reliably estimating reptile numbeegiability between
sites in the detectability of reptiles is known to be an issue &egvellet al.2013) and

methods for detedng reptiles rely more heavilyn field craft than those fosome other taxa. In
addition, it is not possible to determine whether changes observed between grazed and
ungrazed areas were attributable to grazimgother habitat management differences.
Differences between years may have also reflected winter survival, breeding success in pr,
years and immigration or emigration into or out of the study area.
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Birds

Breedng birds survey datare available from 2002014.Counts were made of breeding pairs
as indicated by consistent sightings of singing males in the same area of the Heath over the
period Aprilc June(Collman 2009) The datavere mapped, allowing a bredkwn according to
grazing treatment even for data collected before the grazing trial was planned.

Data were examined for any apparent differences before and after grazirtiptbrgrazed ad
ungrazed plots sing a ManAVhitney test (toexaminethe equality of the medians of the two
groups in each case). More detailednid analysis was not possible duethe relativelyhigh
number of zero recordper grazing treatmenper year.

For all species,adggnificant difference were found in the median population size before or
after grazing was introduceah either the grazed on ungrazed plotBata are summarised in
Figurel2 (see figure heading for constraints).

In some cases @mges in the number of breeding pairs between ydwsbeenattributed to
overridingfactors such as cold weather (e.g. tthecline inbreedingDartford warblerafter
2009) and tree clearance (e.g. increasevoodlarkin the ungrazed areas of Mattingléy
2010)(Collman 2014b)
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Figurel2. Changes in the number of
breeding pairs of Annex 1 spées Nightjar,
Woodlark and Dartford Warbler in grazed
and ungrazed areas of Mattingley and
Hartley Wintney between 2000 and 2014.
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Analysis of management costs during the period of the grazing trial

Management operations other tha grazing

7.1

7.2

The data presented in Tabfelwere provided byHart Dstrict Counci{HDCYor the area in its
management, which includesgrazed compartment and control areddie operationdisted
(and described belowgre standarcheathland managemerntradicesused on the majority of

heathland sites, whether grazed or not. It is likely that all will be needed on parts of the site in

the future in order to maintain and diversify existing heathland areas or as part of a process of
restoring areas of heathlahwhich have been lost to tree covétowever, some (e.g. tree
felling) are restoration techniques that would not be needed orestoration is complete and
management enters a maintenance phase.

It is not possible to use these figures to give more thaerg broad indication of future

management costs. Indeed, it will be seen that for given operations, costs were variable,

reflectingdifferencesin the scale or difficulty of the woiik different areasVery small
treatment areas tend to have a relatiyethigh unit cost. For these reasons a range for cost per

hectare over the trial period is also givenTiable7.1.

Table7.1: Operations carried out by HDC with costdote that treefelling/woodland removal is a restoration

operation, and should not be needed on an ongoing basis for maintenance management

Cut and collect mowing 1.68ha
Turf/litter scraping 0.51ha
Scrub management 2ha
Tree felling/ woodland removal 1.04ha
Bracken spraying 2ha
7.3

7.4

£4690
£2270
£5153
£4650
£1727

£2792
£4451
£2577
£4471
£863

£25003750
£23336000
£15003653
£360013750
£687-1040

Cut and Collect mowing most often used on areas of medium heigkather or tallgrass

andsometimes on young scrub. Itusefulfor diversifying the structure of vegetation on a

woz2F NBES aolfsQq

breaks and access routes. Grazing trial experience shows this to be a useful moderately

6AYy O2y{iNI ai
way of resetting the heather cycle to early growtieather and so revitalising heather stands
and the plant and animal communities dependent upon théngan be used to creatiére

g2

AN T Ay3

g KA OK

expensive treatment on suitable acs#isle areas with potential for wider application on site,

though likely to be needed less within grazed areas.

Turf/litter scrapingremoves surface organic matter and reduces nutrients. Usually it is done
down to a level that exposes dormant heather se@tjch can then regenerate. Consequently
it is often used to restore heather on areas which once supported heather but may now be
dominated by other vegetation such as bracken or even be under mature woodland. Like
cutting, scraping diversifies heathlandstture butalso exposes bare ground, whiishof

great value to a wide range of heathland invertebrates, reptiles and even birds such as

woodlark Regular creation of smadtale scrapes of just a few square metres can be
worthwhile. As the data from the&ial show, this is an expensive operation and disposal of the
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stripped material is often difficult so it tends to be used sparingly and in carefully selected
areas.This techniquenustalso to be used with care to avoid damage to archaeological or
cultural surface featuresdowever it will be a valuable, albeit minor, component of future site
management.

7.5 Scrub managemenis a regular and necessary operation on nearly all heathland areas. Sites
vary in the character of their scrub but on southern heathshipine and gorse are the main
species. Left unmanageskcrub is a great threat to heathland and usually succeeds to some
form of woodland although italso has considerable ecological value. Scrub management aims
to prevent it taking over open heath yseeks to maintain its presencegelly with diversity in
its age Scrub management techniques range from cutting with hand tools through power tools
to larger scale cut/collect machinery. Herbicides are also used on regrowth from cut stumps, in
targeted ot-spraying and using weediping techniques. As shown in the trial, this is a
moderate-cost technique that is essential to maintain heathland so will feature as an
important element in future management of the site, though possibly at reduced levelsewher
grazing limits scrub development.

7.6 Tree felling/woodland removatan be usedo restore heathland on areas from which it was
lost to tree cover some considerable tirbefore. It may be followed by scraping or
disturbance of the litter layer to encouradpeathland regeneation. This is an expensive
process and is planned strategically so that it adds area on the margins of existing open
heathland. Itis especially valuable if it creates links between formerly isolated open areas. If
sufficient resources &ravailable, there is considerable potential to increase the open
heathland area on Hazeley Heath through restoration from tree c&¥ece restoration is
complete, it should not be needed on an ongoing basis.

7.7 Bracken sprayindnas been extensively usedhieathland management for several decades. By
far the most commonly used chemical for control has been Asulam (Asulox), which if used at
the right rates on heathland, specifically targets bracken with negligible effect on other
species. Recently Asulox Hzeeen withdrawn from use in the EU but haselm available year
08 2SIYNINAYYWDE | LIINBGFEQ AY GKS ! Y®d !y | LILINERC
more expensive, treatment is Glyphosate (Roundup) which has a further disadvantage in being
a broadspectrum herbicide so is not suitable as a spray for controlling bracken where it is
scattered in other vegetation. There are mechanical means of bracken control such as cutting,
crushing or rolling but these are only suitable for dense stands on relafiat¢iground and
can potentially harm wildlife such as breedimghtjar. Bracken tends to be patchy in its
occurrence on heathland and the need to control it is consequently localised. On Hazeley
Heath, this is an operation that will need to continuesgattered areas across the site.

Grazing management

7.8 Data inTable7.2 are from theHazeley Heath grazirgal. They relate to an area of about 9ha
in which cattle were seasonally contained within electric fencing. Whilst thkhss
demonstrated the value of grazing, costings for the grazing element cannot be extended from
the trial area to the whole site for practical reasons.
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7.9

7.10
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Firstly there are considerations of scale. The trial covers only a small proportion of the site and
the status of Hazeley Heath as registered common land precludes (without Planning
Inspectorate consent) more than 10 hectam@sl0%, whichever is less in any registration unit,
being enclosed within a fence over a 6 month period annually. If kept atritertt scale, even

if the electric fencing were moved twice in the summer grazing season (with a heavy
associated labour requirement), this would mean a given area would wait years for repeat
grazing, so negating any useful effects.

With consent under th€ommons Act 20Q6he system could be scaled up to cover
substantially more of the site. However, there are also considerations of robustness and
dependability as electric fencing components are not long lasting and can quickly be rendered
ineffective byvegetation shorting the system so need constant checking. Such fencing is also
very susceptible to vandalism or thefboth more likely with larger scale operations. Rather
than electric fencing, some form of stock fencing is thus atdit as the best actical long

term option to provide dependable livestock control. This would have very different costs for
erecting the infrastructure but would share with the trial a need for supervision by a Ranger.
However, managing grazing would in most cases onby $raall proportion of the total job.
Grazier pyments would reflect the arrangements made with the grazier who would be
selected on ability to provide the right type of livestock in the right number at the right time.

Table7.2: Grazing costgcurred 20162014

Fencing materials and  £4785 Expected lifespan 10 years £478.5
equipment

Fencing labour £4819 Oneoff capital costs £963.8
Grazing Trial Ranger £15,000 Approx.,based on 1 ranger at £3000

£12/hr for 9 hrs/wk for 6 months
of the year. Year round grazing
would cost£5616per year

Grazier payments £4250 Annualpayment of £850 for 4 £850

cattle for 6 months

Grazier transport £100 One off payment, unlikely in futurc £0

if grazing continues

*Spread over the five years of the project. Would depend on labour needed.

A balancein management operations.

7.11

The mechanical operations, spraying and grazing that baea used in the trial are not
alternative ways of achieving the goal of well managed heathland. Rékiesrare

contributing elements of good heathland management. Grazing can produce effects that are
not achievable bynechanicatechniquesg structuraldiversity on a fine scale, selective control
of potentidly dominating species such parple moorgrassand reduced scrub establishment
and growth.Other management practices cannot provide the diversity created by selective
grazing and habitat use, dumgj, or trampling and poachingake, Bullock & Hartley, S. 2001)

47



Results of the Hazeley Heath grazing trial

However, grazing rarely delivers everything and usually needs to be supplemented by scrub
and bracken control. Cut/collect can also addtauctural diversity under a grazing regime or
encourage grazing in particular parts of the site. Creation of scrapes of various sizes can add
more diversity. Restoration of heathland after removal of tree cover can be assisted by grazing
but often also equires scrub and bracken management.

7.12 Access for mechanical management needs to be considered. For example, on the northern end
of Hazeley dath there are some areas where mechanical management is either very difficult
or not practical due to topography drground conditions. In these areas, grazing by livestock
may be the only suitable option
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Considerations that would need to be taken into account if wider grazing
of Hazeley Heathvere to be pursued as a management tool

If a grazing scheme in the longerm over the whole or a major part of the common remains
a possibility which the managers wish to pursue #nlis involves any form of fencing or
other structuresthen it wouldrequire the consent of the Planning Inspectorate (PI).

Under the CommonAct 2006, there is a prohibition on carrying out any works on common
land, without the consent of the appropriate National Authority, whifch these purposes, is
now the Planning Inspectorate. In considering such an application, the Pl may take into
accaint a wide range of primary considerations including

The interests of persons having rights over the land
The interests of the neighbourhood

The public interest

Any other matter considered to be relevant

E R R

The public interest includes:

Nature conservation

The conservation of the landscape

The protection of public rights of access

The protection of archaeological remains and historic interest features.

E R

The PI strongly advises that public consultations are undertaken into any proposals in
I 002 NRI y OXY v\l Kt dxNhidawal8 dormally involve two stages:

i) A full public consultation, using all reasonable methods to obtain the views of stakeholders
on the management options for Hazeley heath. This first consultation will seek views on all
managemenbptions and will:

Be independent, impartial and objective

Be open and transparent

Treat all parties and their views equally and fairly

Be thorough and cover all issues and options

Make it clear that no preletermined outcomes have been decided upon

= =4 =4 -4 9

Giwen the consultation work that has already been undertaken, this could take the form of a
one-day drop in event to which stakeholders are invited.

i) A second consultation looking at preferred solutions arrived at in the light of the views
obtained durirg the first consultation, the practicalities and costs and the views of the
statutory bodies and consulteédscludingNatural England. This consultatishouldfollow the

" A Common Purpose. A guide to community engagement for those contemplating management on common land.
Natural England. 2012
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same practices and principles as the first, except that now a numhmeédrredoptions will
have been chosen as a possible way forward.

8.5 These consultationsould require the production of information which might includdidl
options appraisal, a shorter background paper and a leaflet. It is also possible to seek views via
aquestionnA NBE g KAOK Oly o6S | 3I22R gl & 2F aeaidsSytrd
views. However this should be carefully designed by an expert and if properly worded, can
tease out a great deal of information and opinion in a logical and organised way.

8.6 An adninistrator maybe neededo keep a careful record of all communications, details of the
consultation methods, copies of all consultation documents, dates of events etc.

8.7 Oncekeydecisions are made and the consultation documents prepared then the coneultati
would need to be publicised. Ways to do tlmisuldinclude putting posters up on the site and
elsewhere, press releases, newsletters, letters to individuals and local and national
organisations. All these communicationwsuld contain details of plannedonsultation events.

8.8 Once the first consultation is finished, then a report and analysisd be needed and
decisions made on how to take forward the management of the site. In most caseadilid
involve a second consultation on preferred options. Pcages for advertising the
consultation and seeking viewsuldfollow a similar path to the first consultation.

8.9 Once the second consultation is completed, then a final decismuid need to be made on
future management of the site, and if this involveg ttonstruction of works on the common it
will require an application to PINS.

8.10 During the consultations every effashouldbe made to reach a consensus without the need
for the Inspector to call a public inquiry, but that if this is not successful analoairy is held,
then the applicanwvould needto show that steps have been taken to advertise and conduct
an open and honest consultation.

8.11 Finally, consultations take time. From start to submissiomadaplication can take between
one and threegyears wih an average of twelve months.

8.12 If the chosen options require an application to the Planning Inspectorate (PI) for structures on
the Commons, then the third stage will be the preparation of an appropriate application with
supporting maps, evidence and docemation. Depending on the responses received to the
application, the Pl may determine the application or hold a local hearing or inquiry
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Conclusions

Although the desired endpoint has not yet been reached, there is evidence to suggest that
grazing is shiihg the heathland habitat at Hazeley Heath in the right direction. Five years is a
relatively short time span in terms of monitoring the effects of grazing on lowland heathland.
Lowland heathland plant communities can be slow to respond to light seagmmhg, and
changes in vegetation structure are likely to occur before changes in species composition (e.g.
Lake 2002)However, there was some indication that gragimas having a positive impact on
plant communities at Hazeley Heath by the end of the {8ak p13, 22, 27 particularly on

the wet heath. There were differences between Mattingley and Haiflégtney and none of

the differences were statistically sificant (or could not be tested)

The indication of an increase in species diversity and decrease in gmoglegrass on wet

heath at HartleyWintney is backed up by studies of the impact of reintroducing grazing to wet
heath from other sites. For exampliree years of cattle grazing on wet heath at Arne in
Dorset resulted in an increase in species diversity on wet and humid heath (Lake, 2002), while
at other sites in Purbeck species such as petty @@nista anglicand pale butterwort
Pinguicula lusinicareappeared following the reintroduction of grazing at sites where they
were thought to have been lost. Similarly, after five years grazing, overall species diversity
increase on wet heath at Folly Bog in Sui@yoome 2011)with a significant increase the
frequency and/or cover of mosses, including lustrous-bagsSphagnum subnitensompact
bogmoss Scompactumand soft bogmossS. tenellumand in common cottofgrass

Eriophorum angustifoliurand tormentilPotentillaerecta

The primary conservation objective for grazing wet heath is generally the reduction of purple
moor-grass (e.gWright & Westerhoff 2001)There are a number of studies from wet heath

and valey mire which suggest that grazing can achieve thisl(a&e, Bullock & Hartley, 2001)

. However, success is likely to be dependent on grazing intengity considered that a

biomass off take of deast 33% is needed before a reduction in purple rg@ss is seen, as
below this level grazing stimulates more growth than it removes (&rgntet al. 1996) and
achieving an adequate off take level should be considered if grazing is continued at Hazeley
Heath.

At Hazeley Heath, the impact on dry heath was less appaathgugh there was an indication

that smaller heathland or acid grassland species were more abundant in grazed areas. Data on
the impact of grazing on lowland dry heath from other sites are more limited. There is a
substantial body of literature from theplands, but most of this deals with grazing in an
agricultural context, often on sites that are ovgirazed by sheep. On lowland dry heath, the
objective of grazing is usually to diversity the structure of the heather swards, and to

contribute to the contol of invasive scrub and tree seedlings. Preliminary data from Chobham
Common (presented at the 2015 National Heathland Conference, to be published in the
conference proceedings) suggested that grazing was causing a more diverse heath structure at
this sie.

51



9.5

9.6

Results of the Hazeley Heath grazing trial
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protocol. This approach will pick up gross changes, but the of broad size classes in deciding
whether features meet targets mean that many changes will not be refieictehe overall
assessment. This is not a problem specific to Hazeley Heath, for exaigpléicant positive
changes resulting from grazing were recorded at Folly Bog (Groome, 2011), but this was only
reflected in the attainment of the condition assessmt target for the frequency of desirable

herbs following grazing, not the target for purple megrass. If grazing is continued at

Hazeley Heath, it is recommended that a suitable number of replicated plots are used to
record percentage cover of plantegies. Monitoring for other groups should also be carefully
designed, and where possible should provide data compatible with that collected as part of the
trial.

The priorities of the trial were:

1 To demonstrate the effectiveness of grazing by domestic liestock in securing the
appropriate management of the heathland habitats of Hazeley Heath (both
established areas and those in the process of restoration from secondary woodland
and/or scrub) in order to meet the condition requirements set out by Natural
England
Prior to the trial, mechanical management had been carried out at Hazeley Heath for 15
years, and had not resulted in favourable condition status being attained. Although the
site remained in unfavourable condition at the end of the grazing tha Hartley
Wintney grazed area was in favourable condition for the first time in year 4 of the trial,
and the wet heath was very nearly so in 2014. It is likely that this positive trend would
continue with ongoing grazing.

 To demonstrate that grazing by domestic livestock is compatible with the
conservation of the Annex 1 bird species breeding on Hazeley Heath Dartford
warbler, nightjar and woodlark).
At the end of the trial, there was no evidence to suggest that grazing had a negative
impact on Annex | vds species breeding on Hazeley Heath

1 To demonstrate that grazing by domestic livestock would be compatible with
recreational uses of Hazeley Heath including access by walkers and horse riders.
The majority of public opinion was positive about catttezing at Hazeley Heath and
about the possibility of extending the grazing. No official complaints were received about
the livestock or infrastructure and no accidents or incidents with dogs were reported.
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10. References

Atkins(undated)Hazeley Heath Management Plan: Completion of Consultation Process Outcome D:
Outline Management PlarHampshire Heathland Project.

Boorman, C. (2010) The Distribution of the Four Common British Reptile Species on Lcaldutahd
and Their Associated Vegetation Communities.

Brereton, T., Botham, M.S., Middlebrook, I., Randle, Z., Noble, D.G. & Roy, D.BU(@@tHKingdom
Butterfly Monitoring Scheme Annual Report 20C8ntre for Ecology and Hydrology and Butterfly
Conegrvation.

Collman, J. (2009) The Significant Breeding Birds on Hazeley Heath.

Collman, J. (2014a) Hazeley Heath Grazing Trial. Summary of Results of VCA monitoring after the 5th Year

Collman, J. (2014b) Hazeley Heath Grazing Trial: Breeding Bird Oceimr2at4.

Dolman, P.M., Panter, C. & Mossman, H.L. (2010) Securing biodiversity in Breckland: guidance for
conservation and researchirst Report of the Breckland Biodiversity Audit. University of East

Anglia, Norwich

Dolman, P.M., Panter, C.J. & Mossimi.L. (2012) The biodiversity audit approach challenges regional
priorities and identifies a mismatch in conservatidournal of Applied Ecolog§®, 986;997.

Edgar, P. (2004 azeley Heath Management Plan. October 20@&ptember 2009Unpublished reprt
for Hart District Council.

Edwards, M. (201Zntomological Report and Assessment of the Impact of Grazing on Insects at Hazeley
Heath, 2012 Unpublished report for Hampshire County Council, Hart District Council.

Grant, S.A., Torvell, L., Sim, E.Mhals J.L. & Armstrong, R.H. (1996) Controlled grazing studies on Nardus
grassland: Effects of betwednssock sward height and species of grazer on Nardus utilization
and floristic composition in two fields in Scotladdurnal of Applied Ecolog33, 105¢1064.

Groome, G. (201olony Bog to Bagshot Heaths: Assessment of the Impacts of Grazing on Valley Mire
and Wet Heath at Folly Bog, Surr&eport for Surrey Wildlife Trust.

Hall, C. (2009) A Botanical Survey of Hazeley Heath (South) (Hart Distnici-@ened Compartments).
Hall, C. (2013) Monitoring of Hazeley Heath (Mattingley) Grazing Trial.
Hall, C. (2014) Monitoring of Hazeley Heath (Hartley Wintney) Grazing Trial.

JNCC. (2009ommon Standards Monitoring Guidance for Lowland Heathlamidt Néure Conservation
Committee, Peterborough.

Lake, S. (2002)he Role of Livestock in the Conservation of Lowland H&tBsSouthampton University.

Lake, S., Bullock, J. & Hartley, S. (20@pacts of Livestock Grazing on Lowland Heathland in the UK
Engish Nature, Peterborough.

53



Results of the Hazeley Heath grazing trial
Newton, A., Stewart, G.B., Myers, G., Diaz, A., Lake, S., Bullock, J. & AS, P. (2009) Impacts of grazing on
lowland heathland in Nortlwest EuropeBiological Conservatioi42, 935947.

Offer, D., Mycock, J., Collman, J., Gréer& MorrissorAPrice, P. (2008)azeley Heath Grazing Trial
ProposalsHazeley Heath Interim Management Committee.

Webb, N.R. (1989) Studies on the invertebrate fauna of fragmented heathland in Dorset, UK, and the
implications for conservatiorBiologicalConservatiopd7, 153;165.

Wright, R.N. & Westerhoff, D.V. (200w Forest SAC Management PEnglish Nature, Lyndhurst.

54



Results of the Hazeley Heath grazing trial

11. Appendix1: Visitor Survey questions

2012 Questions:

1) How often do you visit the heath?

2) Why do you usélazeley Heath? (user groups)

3) Where have you come from and how did you get here?

4) How do you feel about dog fouling?

5) Are you happy to walk through the grazing plot?

6) If not, did you often walk through the plot previous to grazing?

7) Have you changed youraking route to avoid going through the grazing plot?

8) Why are you unhappy to walk through the grazing plot?

9) If at the end of the 5 year trial it was discovered that grazing had significant positive benefits
for the wildlife of the heath and helped towadid LINR G SOG Ay 3 AdGQa {{{L
you be happy for wider scale grazing to take place?

10) In general are you for or against the grazing on Hazeley Heath?

Surveyor to complete:
11) How many dogs?

12) Are they on leads?
13) Are they under control?
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12. Appendix 2: Reptile tests

Results from binary logistic regression.

2009

trial

Predictor

Grass snake 2009 (grazed/ungrazed)
LogLikelihood =46.882, G = 1.226, DF
1, RValue = 0.268

Corstant
Ungrazed

Coef

-3.45225
-0.742440

SE Coef

0.383904
0.696949

-8.99
-1.07

P

0.000
0.287

Odds Ratio

0.48

Common lizard 2009 (grazed/ungrazec
LogLikelihood =206.409,
G =0.360, DF = 1\\Rlue = 0.548

Constant
Ungrazed

-1.54756
0.148846

0.174124
0.247976

-8.89
0.60

0.000
0.548

1.16

Slow worm 2009 (grazed/ungrazed)
LogLikelihood =197.432, G = 0.038, DI
=1, PValue = 0.845

Constant

Ungrazed

-1.54756
-0.0500409

0.174124
0.256288

-8.89
-0.20

0.000
0.845

0.95

2010

Predictor

Slow worm 2010 (grazed/ungrazed)
LogLikelihood =44.223, G = 0.816, DF
=1, PValue = 0.366

Constant
Grazed

Coef

-1.85630
0.512563

SE Coef

0.480885
0.579933

-3.86
0.88

0.000
0.377

Odds Ratio

1.67

Slow worm 2010 (grazed/ungrazed)
LogLikelihood =37.922, G = 0.001, DF
1, RValue = 0.969

Constant
Grazed

-1.85630
0.0237165

0.480885
0.613392

-3.86
0.04

0.000
0.969

1.02

Grass snake 2010 (grazed/ungrazed),
LogLikelihood =8.700, G = 2.001, DF =
1, RValue = 0.157

Constant

Grazed

-23.8732
20.5410

15231.6
15231.6

-0.00
0.00

0.999
0.999

1
8.33348E+08
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2014

Predictor Coef SE Coef Z P Odds Ratio
Adder D14 (Grazed/ungrazed)

LogLikelihood =49.560, G = 0.383,

DF =1, R/alue = 0.536

Constant -2.35138  0.369998 -6.36 0.000

Grazed -0.345502  0.561060 -0.62  0.538 0.71

Slow worm 2014 (Grazed/ungrazed

LogLikelihood =114.160, G = 4.845,

DF =1, ®/alue = 0.028

Constant -0.441833  0.213623 -2.07 0.039

Grazed -0.699339 0.320939 -2.18 0.029 0.50

Grass Snake 2014 Grazed/ungraze

LogLikelihood =41.602, G = 5.917,

DF =1, ®alue = 0.015

Constant 3.80666 0.714919 -5.32  0.000

Grazed 1.66660 0.789224 2.11 0.035 5.29
Addition tests where results were significant at P<0.05

Predictor Coef SE Coef z P Odds Ratio

Slow worm 2014 by site,

Log-Likelihood =117.576, G = 4.423

DF =1, ®/alue = 0.035

Constant -0.835322  0.199564 -4.19  0.000

Mattingley -0.688174 0.333871 -2.06  0.039 0.50

Common Lizard 2014 by site,

LogLikelihood =61.693, G = 4.893,

DF = 1, R/alue = 0.027

Constant -2.93563  0.418942 -7.01  0.000

Mattingley 1.09386 0.514422 2.13 0.033 2.99

Common Lizard by grazing at

Mattingley onlyLogLikelihood =

37.922,G = 0.001, DF = ty&lue =

0.969

Constant -1.85630  0.480885 -3.86  0.000

Grazed 0.0237165 0.613392 0.04 0.969 1.02
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