a;nd Ei mmmme ta‘l Prefer«enc{es

Chris Yesson & Alastair Culham
” Centre for Plant Diversity and Systematlcs, The Un

What is phyloclimatic modelling? Techniques for
optimising environmental characteristics across
phylogenetic trees are widely used, as are techniques to
build bioclimatic models from data such as annual means
of temperature and precipitation. Phyloclimatic modelling
combines these two techniques to produce bioclimatic
models for ancestral lineages and projects these models
into relevant palaeo-climate scenarios. This is done by
using a temporally calibrated phylogeny.

Figure 1: A BiodiversityWorld
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BiodiversityWorld is a pioneering problem
solving environment (PSE) using the workflow
manager Triana (http://www.trianacode.org) . . -
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Figure 2: Optimal Bayesian topology from combined
analysis of ITS and tn ies are marked
at internal nodes. Time calibration using penalised
likelihood in r8s. Calibration points marked with triangles.

Results: Cyclamen diversification is shown to have
begun approx 12mya (Fig. 2). This diversification is
synchronous to the formation of the Mediterranean-

subgenus E type climate zone (15-10mya). Although the genus
Psilanthum_ N 2 € occupies the whole of the Mediterranean, individual
E § E g 3 species have their own climatic niches (Map 2).
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d 6 d 8 6 d6 66838 d6 & The evolutionary development of Cyclamen
has seen several major climatic shifts amongst
1 the ancestral lineages (Fig. 3). The ancestral

lineage to subgenus Psilanthum saw a
significant shift in average and maximum
temperature ranges. The bioclimatic model for
Psilanthum demonstrates the suitable climate
at the birth of this lineage (Map 3). This
demonstrates that phyloclimatic modelling
produces reasonable climatic predictions
which could be used to estimate ancestral
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Figure 3: Display of significant climatic shifts
in evolutionary development of Cyclamen.

Map 3: Bioclim model for ancestral lineage of
Cyclamen subgenus Psilanthum based on variants L 8 i
(On Subset of Cyclamen with sufficient data for of Temperature and Precipitation. (red=suitable ~ diStributions. It will also help us to understand
building bioclimatic models.) climate) Resolution=1 degree squared the impact of climate change on evolution.
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