Linking Biodiversity & Profitable Farming:
Introducing Hillesden and ASSIST

Richard Pywell
rfp@ceh.ac.uk
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e Six commercial farms

* Six new AES prescriptions &7
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Soil carbon by %LOI

Earthworm abundance
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Multifunctional Landscapes

Bumblebee
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Average abundance per wheat tiller

Average abundance per wheat tiller
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Testing this in the under field conditions

* Natural pest control
reduced the survival
of aphid colonies

Colony survival when
open to all predators

* The best pest control 25
is next to flower rich
field margins

O Flower rich

20 M Grass only
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* Spill-over into the
crop remains a
problem

Days to aphid colony death

10m 50m

Contrefor . rogy Distance from edge
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Benefits to Pollinator
Populations
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Pollinator methods

Field surveys

e Sampled DNA from live queens and workers in
every habitat patch across the 20km?
landscape (ca. 3,200 bees)

Molecular genetics

* Genotyped samples then grouped
individuals into nests and ‘families’

Landscape modelling

e Relate bumblebee data to detailed maps of the
landscape obtained using field surveys and
high-resolution aerial remote sensing data

Centre for
Ecology & Hydrology
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Effects of habitat on bee foraging distance

The more flowers in the
landscape, the less distance
bumblebees forage for resources

Bombus ruderatus
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Effects of habitat on between-year survival

| n = 456 colonies

First evidence that
habitat creation

benefits bumblebee

populations
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Bumblebee family lineage survival is enhanced in
high-quality landscapes
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2) Benefits to the Farm
Hillesden Farm Platform

* Wildlife Farming Company
Centre for - Proven Wildlife Delivery -
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Hillesden Farm Platform

Commercial 1000ha lowland arable farm

Heavy soil growing autumn-sown crops (WW /
OSR & beans)

FIFTEEN 50-60ha ‘farmlets’ = three treatments
replicated FIVE times:

- Cross Compliance (0% land removed)

- Typical Entry Level AES (3% land
removed for two wildlife habitats)

- Entry Level Extra AES (8% land
removed for six wildlife habitats)

Crop yield values
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Habitat creation in awkward/low yielding areas
(mostly margins/corners)

Test bed for AES policy
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Winter Wheat Group 4 Break-even Point
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Abundance of ‘Beneficials’

crop pollinators
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Cross
Compliance

a) Cropped area
b) Whole field

Compliance

Effects on yield (6yrs)
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Yield deficit as ratio of national

Yield deficit as ratio of national

Effects on yield: Beans
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ield performance

Cropy
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The Theory: Ecological intensification

Wildlife- fnendly farming |nc're'ases crop
yield: evidence for ecological
intensification

Richard F. Pywell', Matthew S. Heard', Ben A. Woodcock', Shelley Hinsley’,
Lucy Ridding', Marek Nowakowski? and James M. Bullock’
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3) What next?
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bioscience for the future


http://www.assist.ceh.ac.uk/

S @SSI S ™ Achieving Susi
- -FAncuITuro

Image credit: Lucy Hulmes, CEH

e 5+year £11M research programme

. * Uniting expertise from NERC and BBSRC
| institutes, with support from the farming
industry

* Develop innovative farming systems to
increase efficiency of food production &
resilience to future shocks

! » Reduce the environmental footprint of
.| agriculture



<3 CISSIST  WP1 LIMITATIONS ON CROP PRODUCTIVITY

 Understanding limitations on crop yield
e Overcoming the yield gap
ol Influence of bio-physical factors on y|eId resullence \»
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% gssist WP2 Environmental impacts of
future agriculture

Image credit: Marek Nowakowski
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Network of 18 commercial .
study farms

Real world test of

ecological intensification
with best agri-tech ’ . Oy
farming el Kingdom
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Co-designed by industry
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Enhance soil function,
pollination & pest control
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%?) SIST 'WP4 Synthe5|

 Develop modelllng framework to optlmlse
_——farm management for multiple objectives
(production, ecosystem services, biodiversity):

Where to intensify/extensify production (WP1),

Impacts of changed agricultural management on
natural capital and biodiversity (WP2), and

Application of intervention measures to
mitigate/enhance these effects (WP3)

Build re5|I|ent future agro ecosystems
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Thank you

Richard Pywell (rfp@ceh.ac.uk)
www.ceh.ac.uk/assist
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