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Humans change landscapes
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Wildlife is habitat and landscape dependent

Natural Pest Pollination Bird richness
suppression

Measuring who is there, and how many there are, is relatively easy
Relating them to how they benefit humans is more difficult



Measuring biocontrol potential

Slocontrol Assay
Land cover 2o - -

Annual crops Forest Other crops Urban
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Relating to landscape features

.




Landscape context affects

biological control potential

Egg card predation
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Siological control potential and landscape
perenniality decrease pesticide applications

Low ._) High perennial or

semi-natural habitat
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Farmers behavior appears to

T T T T T 1 be linked to landscape
0.3 035 04 045 05 0.55 composition (which drives

Average biocontrol index per county biocontrol index).

Proportion of cropland
treated with insecticides (adjusted)
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Meehan, Werling, Landis, Gratton. PNAS 2011



Modeling

Siological control In current landscapes

Current BCI

B 0.59-0.79
P 0.54-0.59
" | 050-0.54

0.43 - 0.50
0.37 -0.43
0.34 - 0.37
0.32-0.34

Meehan, Werling, Landis, Gratton. 2012
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Dickcissel

Bell’s Vireo

Change in total richness (%) under HILD scenario

v \~ 4
Field sparrow

Loggerhead shrike

Change in total richness (%) under LIHD scenario

LIHD scenario

O BRI -

HILD scenario
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27 - 207
12-26
§-1
1.7-49
0.01-16
-0.000016 -0
-0.01 --0.000017
-0.17 --0.011
-0.61 --0.18
-3--0.62

34-13
1.2-0.37
0.36 - 0.0099
0.0098 --0.49
05-16
-1.7--2.9
-3 - 4.7
-48--7.3

Meehan, Hurlbert and Gratton 2010 PNAS
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Convert annual crop (corn) near streams or highly
erodible land to perennial grassland

Land cover
I Corn and soy

Open water

B Grassland
. Wetland

Focal land

. Corn and soy
located within 100
meters of stream

17% land in corn,
corn-soy rotations

Sauk Columbia

Madison

Dane

lowa

Meehan, Gratton et al. 2013. PLoS ONE
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Reduction in net income ($1,000 ha™)

0.86 - 1.53
1.54 - 1.69
1.70 - 1.94
B 1.95-2.06
Il 2.07-2.41




Reduction in net income ($1,000 ha™)

Mean normalized benefit-cost ratio

B -1.03--053 A
B -0.53 --0.24
-0.24 - 0.06
0.06 - 0.34

B 0.34-3.17
/_\

Equal weighting




Landscape services




Natural Pest suppression

Landscape services

Pollination Services

Income ($)

Biomass (Gg)

Energy (PJ)

Soil (Tg C storage)

Water Quality (Mg P export)




Take-away messages

¢ Linking biodiversity to ecosystem services is critical

e Agricultural landscape patterns are important to the provisioning of
ecosystem services

e Understanding spatial tradeoffs in agriculture/bioenergy landscapes of
ecosystem services that includes biodiversity

e “Keystone” hectares can be identified in the landscape where tradeoffs can
be evaluated (but how to assign value is difficult)





