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What processes shape patterns of biodiversity?

Ecological Interactions, Evolutionary Forces



What processes shape patterns of biodiversity?
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Plant-Pollinator Interactions
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Diversity of Size, Shape, Color, and Rewards

Population Species




Alterations to Size, Shape, Color, Rewards...

Delphinium spp.
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Mutation, Defense, Stress...

Attract New, More, Better Pollinators?



Polyploidy: Whole Genome Duplication
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Diversification; all angiosperms are paleopolyploids
— Amborella Genome Project 2013

Common 1n temperate & formerly glaciated areas
— Brochmann et al. 2004

~15% of speciation events 1n angiosperms
— Wood et al. 2009



Polyploidy: Whole Genome Duplication
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Allopolyploidy
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Tragopogon spp.
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4x = tetraploid




2x = diploid Autopolyploidy 4x = tetraploid
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Ecological adaptation
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Niche Shifts

Strong reproductive barriers ? « ?

diploid triploid tetraploid

Hexaploid populations

Morphological ambiguity

Hedera spp.



2x & 4x Chamerion angustifolium
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Creosotebush

ﬂ A

O 300 km

[_|=diploid
© = tetraploid
A = hexaploid
ms (/) = arenaria

Chihuahuan

0 ]

O
o Laportetal 20]

Long-lived desert “keystone” species




Flow Cytometry

Fluorescent analysis of DNA content
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Replicated Permanent Transects
28 sites, ~1,500 plants
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Pollinator Discrimination

Adrian & Chan
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Diploid Tetraploid
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Canonical 1 (Andrena spp.)



Tetraploid

Honeybees

22%: Only 2x Pollen 47%: Mixed Loads 31%: Only 4x Pollen




Honeybees

Tetraplmd

22%: Only 2x Pollen

47%: Mixed Loads

31%: Only 4x Pollen

Native Bees

90%: Only 2x Pollen

0%: Mixed Loads

10%: Only 4x Pollen




Pollinator Discrimination
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Conclusions & Future Directions

Polyploidy Alters Plant Attributes:

* unique flowering responses over time

* 4x > 2x flowers, pollen, nectar sugar
Polyploidy Influences Pollinators

* bee assemblages differ slightly

* more bees overall on 4x plants

* honeybees don’t seem to care

* native bees exhibit 2x pollen bias, show up more on 2x

Extend to 4x/6x; Polyploidy Reduces Gene Flow
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Conclusions & Future Directions

Polyploidy Alters Plant Attributes:

* unique flowering responses over time

* 4x > 2x flowers, pollen, nectar sugar
Polyploidy Influences Pollinators
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Diversity of Size, Shape, Color, and Rewards

Mutation, Defense, Stress...

Attract New, More, Better Pollinators



Changes 1n Size of Floral Display

Delphinium spp.

Visits per plant
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Mutation, Defense, Stress...

Attract New, More, Better Pollinators?



Why so many different flowers?

Changes 1n Color
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Mutation, Defense, Stress...

Attract New, More, Better Pollinators?



Why so many different flowers?

Alterations to Size, Shape, Color, Rewards...

Mutation, Defense, Stress...

Attract New, More, Better Pollinators?
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Flower Phenology

Lumaret 1988
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