
Work Package 3: construction a 

phylogenetic hypothesis of all 

tree genera in French Guiana

… on behalf of Vincent 

Savolainen



Background: APG2 phylogeny

• An international effort led by Mark Chase / Kew 
gardens & Doug & Pam Soltis / Univ Florida 
– the Angiosperm Phylogeny Group (1998, 2003)

• Angiosperm classification has been revised on 
the basis of molecular analyses : 
– Paleoherbs, Monocots, Eudicots etc

– 462 well-supported families

• Calibration of this phylogenetic hypothesis
– using fossil data as calibration points

– and based on statistical techniques that make all tips 
of the tree equidistant to the root
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Towards APG3

• Aim : to obtain a phylogenetic hypothesis for 

as many genera as possible



Why ecologists became interested 

in phylogenies?

• Evolutionary relationships between organisms 

are key to an understanding of their ecological 

interactions (why species are so similar? or different? Where do 

they come from?)

• Ecological processes are key to understand the 

processes underlying species diversification (what 

drives speciation? extinction? Why species look the way they look?)



Factoring out similarities due to 

evolutionary history 

to answer important ecological 

questions



why do the tropics contain more 

species?

Amir Takhtajan

Lee, Am Nat (1980)

http://www.eeb.uconn.edu/Courses/EEB271/Lecture1/Takhtajan.jpeg


The Faster Evolution Hypothesis

More radiation in the tropics => higher molecular evolution => 

more diversification

High

Energy

Low

Energy

10 100
Net radiation (February 2002)



Cape and atlantic coast forest of Brazil have excess of

Iris species after area, age and energy factored out

A test with the Iridaceae

Davies, T.J. et al. 2005. American Naturalist 166: 418



Energy

Species richness Molecular evolution
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both faster molecular evolution and higher species richness in high 

energy environments, 

BUT there is no support for the faster evolution theory

Adding both energy and molecular rates as predictors of species 

richness causes mol. rates to drop out of the model



Adding a timeframe:

dating events that mattered for 

the buildup of biodiversity





Going beyond species numbers 





Phylogenetic component on 

biodiversity

Measures of phylogenetic diversity
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D Faith, Phil Trans Roy Soc (1994)



Phylogenetic diversity in 

the Cape flora



Scales

300 km

300 km



Generating a phylogenetic 

hypothesis



Results

Forest et al. Nature (2007)

Phylogenetic diversityGenus diversity



Using phylogenies in ecology
1. Phylogenies provide a historical framework to ecological problems

2. Tools to obtain DNA sequences are readily available, easy to use, 
and they are cheap (10 euros/sequence) !!

3. Increasingly easy to develop tests of ecological theories that take 
into account phylogenetic information, using freely available 
statistical tools

4. For phylogeny reconstruction or manipulation: MrBayes and many 
others, Mesquite, the ‘ape’ package of the R software

5. Phylogenetic reconstruction is a different goal from barcoding 
methods (phylogenetics use highly conserved, long, sequences, 
while barcoding use much shorter, more variable sequences) 



Barcodes…

Short DNA sequences ≈500pb

Unique to a species

Universal primers

Easy alignment

Requirements:

To enable discrimination 

between closely related 

species

Sufficiently conserved

Enough variability

Sequencing (two closely allied moth 

species) From Hebert, U Guelph.

PCR

http://images.google.fr/imgres?imgurl=http://research.i2r.a-star.edu.sg/%7Eskng/images/DNA-Barcode.gif&imgrefurl=http://research.i2r.a-star.edu.sg/%7Eskng/research.htm&h=150&w=150&sz=5&hl=fr&start=19&tbnid=UujmAsY0Bgh31M:&tbnh=96&tbnw=96&prev=/images%3Fq%3Dbarcodes%2BDNA%26svnum%3D10%26hl%3Dfr%26lr%3D%26sa%3DN


Work-package 3

• Sample at least one species of all of the 380 recognized 
tree genera in French Guiana, for sequences that are not 
already available in Genbank (ca. 200 for rbcL, 320 for 
matK). 

• It will be best to have fresh material for these analyses, 
but if identifications are particularly problematic, 
herbarium specimen will be used

• One post-doctoral associate will be hired (starting in 
May) to begin this project. (S)he will be based in 
Toulouse, but will spend time in French Guiana (1-2 
months) and in Kew (2 months). 

• Expected outcome: a phylogeny resolved at the genus 
level for all the trees in French Guiana. 


