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Linking ecology and farming

“‘Human land use threatens global biodiversity and compromises multiple ecosystem
functions critical to food production.” (Dainese et al. 2019)
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Dainese et al. (2019) A global synthesis reveals biodiversity-mediated benefits for crop production. Science Advances 5:eaax0121;
Lundin, Rundl&f, Jonsson, Bommarco, Williams (2021) Integrated pest and pollinator management — expanding the concept. Frontiers

Ecol Environ 19: 283-291.
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Few species deliver most crop pollination

2% of bee species deliver 80% of crop flower visits = pollination (Kleijn et al. 2015)
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2 Bombus terrestrisAucorum t 9 21 2 1 105 252N 11 44
3 Bombus lapidarius 9 2 2 1 10 205 2 4 9 37
4 Anthophora urbana 1113 3
5 Andrena chrysosceles 2 5 2 2 411
6 Andrena vicina 6 4 3 3 13
7 Andrena flavipes 9 2 1 10 2 5 6 29
8 Augochlora pura 6 2 3 1 2 2 5/7 21
9 Andrena haemorrhoa 2 2 9 2 1 5 16
10 Andrena crataegi 4 1 il 3 6
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Kleijn et al. (2015) Delivery of crop pollination services is an insufficient argument for wild pollinator conservation. Nature Communications 6: 7414
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Linking ecology and farming

Can crop yield—related ecosystem services be maintained by a few dominant

Dainese et al. (2019) A global synthesis reveals biodiversity-mediated benefits for crop production. Science Advances 5: eaax0121.
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Linking ecology and farming
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Dainese et al. (2019) A global synthesis reveals biodiversity-mediated benefits for crop production. Science Advances 5: eaax0121.

Pollinator and pest natural enemy richness supported ecosystem services alongside
and independently of abundance and dominance — with up to 50% of negative links
between landscape simplification and ecosystem service delivery due to richness loss
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Linking ecology and farming

Pollinator and pest natural enemy richness supported ecosystem services alongside
and indepen negative links
between lan b to richness loss

“Maintaining the biodiversity of ecosystem service
providers is therefore vital to sustain the flow of
B key agroecosystem benefits to society.” (Dainese

i et al. 2019)
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Dainese et al. (2019) A global synthesis reveals biodiversity-mediated benefits for crop production. Science Advances 5: eaax0121.
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Integrated Pest and Pollinator Management - IPPM
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Biddinger & Rajotte (2015) Integrated pest and pollinator management — adding a new dimension to an accepted paradigm. Current
Opinion in Insect Science 10: 204-209; Egan et al. (2021) Delivering integrated pest and pollinator management (IPPM). Trends Plant Sci [,
25: 577-589; Lundin, RundI6f, Jonsson, Bommarco, Williams (2021) Integrated pest and pollinator management — expanding the concept. UNVERsiTY
Frontiers Ecol Environ 19: 283-291.
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RundIéf et al. (2014) Late-season mass-flowering red clover increases bumble bee queen and male densities. Biol Conserv 172: 138—45;
Lundin O, Rundiéf M, Smith HG, and Bommarco R. 2016. Historical change and drivers of insect pest abundances in red clover seed LUND
production. Agr Ecosyst Environ 233: 318-24; Lundin, RundIéf, Jonsson, Bommarco, Williams (2021) Integrated pest and pollinator UNIVERSITY
management — expanding the concept. Frontiers Ecol Environ 19: 283-291.
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Rundléf et al. (2015) Seed coating with a neonicotinoid insecticide negatively affects wild bees. Nature 521: 77-80; Lundin O. 2019. No-till
protects spring oilseed rape (Brassica napus L) against crop damage by flea beetles (Phyllotreta spp). Agr Ecosyst Environ 278: 1-5; LUND
Lundin, Rundléf, Jonsson, Bommarco, Williams (2021) Integrated pest and pollinator management — expanding the concept. Frontiers UNIVERSITY
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Pollinators and pesticides in a changing
ricultural landscape
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Knapp, ... & Rundlof (2023) Nature Ecol Evol 7: 547-556.
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Charlie Nicholson

Pollinators and pesticides in a changing
agricultural landscape
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Qilseed Apple Clover

Knapp, ... & Rund|6f (2023) Nature Ecol Evol 7: 547-556.
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Apple growers trust inputs (pesticides, honey bees)
over ecosystem services (pest natural enemies, wild
pollinators) for a marketable apple yield (Dietrich,

Anne Dietrich

Georg Andersson

Charlie Nicholson
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¥ Tat same field study also sugéests tﬁat flower plantings can be a surce of
pesticide exposure, BUT provide a net reproductive benefit
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Few species deliver most crop pollination

2% of bee species deliver 80% of crop flower visits = pollination (Kleijn et al. 2015)

—> wild pollinator conservation can’t be argued through crop pollination services

"

. . . g . g £
Species of relevance in a Swedish context 2 s§& 3 o 5.2 2
e58 %2 £ § £y 5%

2 T g 2 EY § 28c830E8 ¢

x 'g ggﬂ‘éﬁé%gxxgg'g\.ozgé’gaff
c 2 SESEE s M 2L 20T SITEELS S
] =000 L0 .92 = £ ® 0 QTS5 30 o ©
4 [7) T ISO0O0LTI5000alddhHhdor=skF -
1 Bombus impatiens 6 4 3 1 2 2 5{7 23
2 Bombus terrestrisAucorum t 9 21 2 1 10 5 25 2 5 11 44
3 Bombus lapidarius 9 2 1 10 205 9 37
4 Anthophora urbana 1113 3
5 Andrena chrysosceles 2 5 2 2 411
6 Andrena vicina 6 4 3 3 13
7 Andrena flavipes 9 2 1 10 2 5 6 29
8 Augochlora pura 6 2 3 1 2 2 5/7 21
9 Andrena haemorrhoa 2 2 g 2 1 5 16
10 Andrena crataegi 4 1 il 3 6

LUND

UNIVERSITY

Kleijn et al. (2015) Delivery of crop pollination services is an insufficient argument for wild pollinator conservation. Nature Communications 6: 7414

Most species are rare

0.33%

“A key feature of life’s diversity is that
some species are common but many
more are rare.” (Enquist et al. 2019)
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Enquist et al. (2019) The commonness of rarity: Global and future distribution of rarity across land plants. Science Advances 5: aaz0414.
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