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AgriLland part B: Assessing links
between current land use and
pollinator density/diversity

o Site selection: choosing a set of
representative but contrasting sites to test
landscape-scale effects on pollinators

o Ground-truthing: field assessment to see

how well site properties can be predicted
from national datasetfs.




AgriLand site selection

Site selection: focus

Is on “natural experiments”

» Select 6 100km square “regions” that are
representative of Britain ,<

» Within each region select crossed
combinations of potentially important
“drivers” of wild pollinator decline:

o Habitat complexity

o Floral resources

o Pesticide (and other agrichemical) usage

o Domestic honeybees

» Levels of each driver reflect reality rather

than being applied by researchers at start
of study




AgriLand site selection

Selecting a representative set of

focal regions
o Six regions to best represent Britain
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AgriLand site selection

Selecting confrasting landscapes

Within each 100km square
region: select 2x2km

landscapes contrasting in 4
key variables:

o Habitat complexity

o Floral resources

o Pesticide use

o Honeybee colony density

High/Low values for each
(relative to regional means)
in all combinations:

2X2x2x2=16landscapes

Habitat complexity

Floral resources




AgriLand site selection

Selecting confrasting landscapes
Within each region:

>
landscapes contrasting in 4 By
. Q
key variables: £
o Habitat complexity > b
P ESAEN
o Floral resources O =&
- o
o Pesticide use | & Ll resource
o Honeybee colony density 5 i
High/Low values for each ko AN
relative to regional means) T Fogiresourcas /38 &

In all combinations:
2X2x2x2=16landscapes

16 x 6 regions = 96
landscapes in totall!




Ground-fruthing AgriLand

The 4 axes used in site selection

Habitat diversity
Honeybee forager density
Pesticide load

-loral resources

O 0 O O

Ground-ifruthing: can we predict these
factors across British landscapese




Ground-truthing AgriLand

1. Habitat diversity

oBased on LCM2007: Shannon index
of habitat fractions

o However: observed habitats in some
landscapes did not correspond
closely to those on map

Bn s g 1~
n Stones ‘ A % A /7 / L N Y s A
) . N / N7 / N
/ ‘ \ o “ g~ | ’r,‘,‘ 'w.—/",‘ﬂ'wo Acref Dﬁ - f ] » ‘j Twa P&:r o
PV & = X—11 .h’,'//‘/"?‘ _Coppice j E e, /i | Cappice & )
\ " B2 e i ] The Hs N -
Y RY . Beeches K i
N pi N " O
“f 15 Y - : T b ! -
SReN gl R | ) \\*«\ B
\ 7 < / - N T . &




Ground-truthing AgriLand

1. Habitat diversity

oBased on LCM2007: Shannon index
of habitat fractions

o However: observed habitats in some I
landscapes did not correspond
closely to those on map

o Field tested by mapping broad

habitats of focal landscapes:
INncluding linear features

o Arable divided into “Mass flowering”
vs other crops, due to resource diffs




Ground-fruthing AgriLand

1. Habitat diversity

Region
o Overall R2 = %
0.534 o
o Consistent + i oz
corelafion 3
overall, and : ortshie: X Linear =057
within each 5
region iR
o Now includes
MFC & linear T
features... ’
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Ground-fruthing AgriLand

1. Habitat diversity

Verdict:

o Original
assessment
pretty good

Region
"5l Ayrshire
"= Cambridge
Inverness

"L Staffs
Witts

1.007

"L Yorkshire

R? Linear = 0.534

Ayrshire: R? Linear = 0.551
Cambridge; R Linear = 0.838
[Inverness: R? Linear = 0.778

: Wi % Lpear 0255
o G ro U n d _.I.rU .I. h e d EI B0 ‘forkshire: R* Linear = 0.671
data more 5
I =

accurate and
nuanced (e.g. P
linears, MFCs)

o Therefore use
ground-truthed
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Ground-fruthing AgriLand

2. Honeybees

o Based on known apiary sites (from
NBU's BeeBase)

o Approx number of hives per apiary
based on industry norms

o Foraging kernal based on dISTI’IbUTIOﬂ
of waggle-dance wiggles — indicates E—
distance f%

-uam
-”‘0 1985
21827

24528 - 4030

o Summed foraging kernals fo estimate m e
forager densifies ' \w}\:m:-::.




Ground-fruthing AgriLand

2. Honeybees

o Based on known apiary sites (from
NBU's BeeBase)

o Approx number of hives per apiary
based on industry norms

o Foraging kernal based on distribution I8
of waggle-dance wiggles — indicates iy%“ R ﬂ
distance . =

o Summed foraging kernals to estimate i , e
forager densities # ?gg’::::::

o Field tested by examining HBs in orokm )
pantraps & transect “walk-backs” e B B
(but: poor catch rate) T

o 2013: infroduced HB baits (but: messy) - <




Ground-fruthing AgriLand

2. Honeybees
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Verdict: confirms original model. Indeed, field data so “noisy” that
original estimate is probably better than measured value!




Ground-truthing AgriLand

3. Pesticides

o Estimated using [distribution of crops (from
Agricultural Census) — areas in organic]
X recommended pesticide uses

o Field tested by surveying focal landscape

farmers concerning agri-chemical usage

o But note: only about half of land-owners
provided the needed data - representing
about <50% of our focal land




Ground-fruthing AgriLand

3. Pesticides ..

2000

« Good fit between
predicted and
observed

1500

« However: some
northern regions
had virtually NO
pesticide usage!

1000

500

0 500 1000 1500 2000

Sqrt (Ground-truthed pesticides)

Sqgrt (Estimated pesticide load)
Verdict: models were impressively accurate.
But pesticides may be of little relevance in North.




Ground-fruthing AgriLand

4. Floral resources

Original estimates very indirect:
o Mix of habitats (LCM 2007)

o Regional plant abundances in those habitats
(Countryside Survey 2007)

o Floral resources per unit cover (values for some
spp from lit; modelled for all)

o Additional resources from agri-envt schemes




Ground-fruthing AgriLand

4. Floral resources

Original estimates very indirect:
o Mix of habitats (LCM 2007) I

o Regional plant abundances in those habitats
(Countryside Survey 2007)

o Floral resources per unit cover (values for some
spp from lit; modelled for all)

o Additional resources from agri-envt schemes

o Field-tested by surveying flowers on random
transects 3 times per year, over 2 years.

o Floral resources per flower measured, and per unit
ared




4. Floral resources

Overall: significant
positive relationship
between predicted
& observed
resources.

Repeated in both
years (with
iIndependent
samples)

Mean of 2 years less
Noisy

Even so: weak &
noisy relationships
within some regions

Flrs_tetrad_mean_lo

Ground-fruthing AgriLand

650

Region
L Ayrshire
L Cambridge

Inverness
"5k Staffs
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"L Yorkshire

2 Linear = 0148

A yrshire: B2 Linear = 7.970E-4

Cambridge: R2 Linear = 0.087

Inverness: R2 Linear = 0,325
Staffs: R? Linear = 0.156
Witts: R? Linear = 0165

‘forkshire: B2 Linear = 0.001
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Ground-fruthing AgriLand

4. Floral resources

Verdict:

o Despite “error propagation”, the
original estimate had SOME
predictive value

o Note: Our field assays are a TINY
fraction of the resource (ca.
1/4000 of areq, on only 3 days/yr)




Ground-fruthing AgriLand

Pollinator surveying

« Pollinators surveyed using “Pan-
traps” 1o assess numbers, diversity

« Catchis well-correlated to
observational transects —
suggests results are robust.
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« Pan-trap results look
“repeatable” across years
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Ground-truthing AgriLand

In summary:

o Appear to have done surprisingly well in modelling
the 4 axes

o In most cases, sensible to use the measured values
rather than those modelled... but model may be a
decent option where measurements uncertain or

I incomplete (e.g. honeybee densities) -

’ o Pollinator numbers and diversity can also be
measvured reliably in these landscapes

o Thus we should be able work out the relationship B
between pollinators and some of the most

important potential drivers of decline.




Ground-fruthing AgriLand
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