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To start, we need

to know what problems

need solutions!

DNA in cesium chloride solution; S. Wagstaff photo
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Helianthus
Lee-Yaw et al., 2019
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Richetia

Parashorea

Shorea

Rubroshorea

Richetia

Parashorea

Shorea

Rubroshorea

Whole plastid genome RADseq; 20,000 nuclear loci
100,000 SNPs

- How do we know what species are related to each other?

Dipterocarpaceae
28 My 28 My
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DNA barcoding
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- How do we know what a species even is?

Species concepts are many and varied, but fall into three main categories

1) morphology based:  Who cares if they represent anything ‘real’ in nature,
we can tell ‘em apart!

2) mechanism based:  Can they interbreed? 
Do they share some ecological attribute?
Is there a mate recognition system?

3) lineage based:  Do they represent a distinct evolutionary lineage?
Species delimitation analysis



Evolution of a species over time
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New classification for Mimulus
Barker et al., 2012

(type)
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- How do we know what to name and how do we assign a name?

Solanum nigrum

ICN: Solanaceae is the group of species
at the family rank containing the
type species Solanum nigrum.

Schizanthus pinnatus

PhyloCode: Solanaceae is the smallest
clade containing Solanum
nigrum and Schizanthus
pinnatus (specifiers).

Clade
definition
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Africa

North America 

South America 

Madagascar

Asia

Buddleja
(Scrophulariaceae)

- How do we know where these plants came from?



- How do we know 
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came from?

Problems in Plant Diversity

Africa

New World

Australasia

China

Tecomeae
(Bignoniaceae)
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- How do we know where these plants came from?
C. caudatum

C. peruvianum

C. scabrum

C. fulgidum

C. andinum

C. kobuskianum

C. montevidense

C. ligustrinum

C. pachyphyllum

C. herrerae

C. montanum

C. poeppigii

C. lycioides

C. hexangulare

C. brachyanthum

C. microphyllum

C. solanaceum

C. berlandieri

R. penninervia

C. steyermarkii

C. ilicifolium

R. trinervis

C. amabilis

C. flexuosum

C. rimbachii

C. crassifolium

C. kunthianum

C. weberbaueri

C. alainii

C. hintonii

C. dentatum

C. myrianthum

C. calvum

C. affine

C. cooperi

C. decorum

C. rosei

C. mexicanum

C. joergensenii

C. schottii MEX

C. macradenium

C. altamiranum

C. hidalgense

C. ellipticum

C. racemosum

C. schottii CR

C. argutedentatum

C. standleyi

C. spinosum

C. subthyrsoideum

C. subflavescens

C. moccinoi

C. donnell-smithii

C. costaricense

C. ovatifolium

C. glabrum

C. roxanae

C. hirtellum

C. karstenii

C. sulcatum

C. ulei

montane forest

moist broadleaf forest

montane grasslands and shrublands

xeric shrublands

seasonally dry forest and savannas

…including ecological transitions

Citharexylum
(Verbenaceae)
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- How do we know how old this group of plants is?

Citharexylum
(Verbenaceae)



Dated tree of

Lamiales

Tank & Olmstead

in prep
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So, what’s next?

Isn’t DNA just the current fad?

like:

Morphology

Cytology

2º chemistry

Electron microscopy

Protein biochemistry

etc.


