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Overview

® Biological distinctivness
e Measures of diversity
e Example: Malvaceae

e Arnica evolution




Criteria for prioritizing
threatened species

05 Red List of Swedish Species

Threat L

Ecological importance

Biological distinctivness




Biological distinctiveness
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e Traditional classifications

* Phylogenetic distinctness

Tree based measures




Treebased diversity measures

*Topology based
Taxonomic diversity (Vane-Wright & al 1991,

Williams & al 1993)
*Topology & branch lenghts

Phylogenetic diversity PD (Faith 1992)
Evolutionary Distinctiveness ED (Isaac & al. 2007)
EDGE - includes extinction risk



Taxonomic diversity

* Topology based
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Vane-Wright & al. 1991



Phylogenetic diversity, PD
* Based on topology & branch lenghts
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Faith 1992



Phylogenetic diversity, PD

— = Minimum spaning path for B, C, D
PD for B, C, D : 2 lenghts of branches that are

members of the minimum spaning path for B, C, D
U

plus root




Evolutionary Distinctiveness, ED

» Species terminal branch & its species-
weighted shares of ancestral branches

ED
e EDGE includes extinction risk A 223
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Heightened Evolutionary
Distinctiveness, HED

» Expected terminal branch lengths based on
extinction probabilities (CR: 0.9 -> LC: 0.001)

 HEDGE weighted by current extinction risk
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Prioritize between species based on PD

* Priorities are based on the gain in PD by adding a

threatened species, the G-value
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Are the species distinct?
YES S. keckKi
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How should they be prioritized?

Andreasen 2005. Conservation Genetics 6: 399-412
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PD & G-values

Sidalce
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Programs for analyzing priorities

* Program Conserve 3.2.2
(Agapow & Crozier 1998)

e Tuatara package of Mesquite
(Maddison & Mooers 2007)

e MrTWIG
(Wallberg)



Arnica: Hybridization,
polyploidy & apomixis
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> Hybridization hypotheses %

> Di-, tri- & tetraploids X=19 Amica angustifolia
> Polyploidy correlated to apomixis

» Correlation glaciated areas and polyploidy

> Polyploids more widespread than diploids
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World distribution of Arnica




Chloroplast regions in Arnica
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® Sequenced >3700 cp nucleotides

e Only 45 informative characters

lonchophylla2 AR5
fonchophylla3 AR 25

lonchophyllal AR 1.5 ‘

&5 angustifolia tomentosa | AR
—: angustifolia tomentosa2 AR 1+5 I

57 gracilis 1 AU 1.5
—: spathulata 1 AU I.SI

mollisCH o

® Results in low support

cernua AU S @

dealbata’®

owita2ZCH ©

& low resolution

B 100 griscomiifrigida 1 AR I

griscomiifrigida 2 AR

latifolia Ay @

eSuggested subgenera

lessingii AN @
angustifoliaangustifolia | AR ©

chamissonis CH ¢

C a5

angustioliaangustifolia 2 AR5 @

are not supported =

angustifolia angustifolia 3 AR23.5 @

montana2 MO
acaulis 1 MO 35

— {1
acaulis 2M0O %5

A 100

fulgens AR @

unalaschcensis AN @

Ekenas, Baldwin & Andreasen 2007.
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Polymorphic nrDNA in Arnica

Agamospermy
(asexual seed production)

-> Incomplete
lineage sorting

Ekenas et al. 2009
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Lineage sorting:
the process of fixation of gene
lineages along a species lineage

Incomplete lineage sorting:
Failure of allele fixation
Retention of ancestral polymorphisms
Deep coalescence

More likely if time between divergences is short &

population sizes large




RPB2-phylogeny in Arnica
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Conclusions: Arnica evolution

 The 5 subgenera are not supported
e Results support a hypothesis of an origin|

In femperate western North America & §
subsequent dispersal to northern regions

» Polymorphisms in ribosomal DNA & low copy DNA may
be caused by polyploidy, agamospermy, incomplete
lineage sorting and hybridization

« The fact that the diploid species lack polymorphisms
supports this
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