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Taxonomic
classification of
Caesalpinia s.l.

(Lewis 2005)

Proposal to reinstate 8
genera in Caesalpinia
sensu lato

* Does molecular evidence to
support this classification?

‘What are the generic
delimitations?

‘Relationships among
genera?

Genus
Balsamocarpon
Cordeauxia
Moullava
Stahlia
Stuhlmannia
Zuccaginia
Stenodrepanum
Cenostigma
Haemotaxylon
Hoffmannseggia
Pomaria
Pterolobium
Caesalpinia (Coulteria)

Caesalpinia
(Erythrostemon)

Caesalpinia (Guilandina)
Caesalpinia (Libidibia)
Caesalpinia (Mezoneuron)

Caesalpinia (Poincianella)

Caesalpinia (Tara)

Caesalpinia sensus stricto
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Why past studies have failed to determine
generic delimitations:

27 generic names associated with Caesalpinia s.l.

Lack of synapomorphic/diagnostic characters in
morphology (Lewis and Schrire, 1995).

Not enough variation in selected genetic markers
(Simpson and Miao, 1997, CpDNA restriction sites; Simpson et al. 2003, trnL-F)

Not enough species to represent Caesalpinia s.l.

(Simpson et al., 2004, 2005, Hoffmannseggia ; Simpson et al., 2006, Pomaria)
(Sotuyo et al., 2007, Caesalpinia hintonii complex; Bruneau et al., 2008)



Taxonomic

classification of
Caesalpinia s.l.

(Lewis 2005)

Research Objectives

1.

Adequate taxonomic
sampling

Find variable genetic
markers

Biogeographic analysis
to explore evolution of
SDTF
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Pilot test of highly variable markers

Chloroplast markers

Marker
1. psbA-trnH

2.rps16
3. rpL16

4. trnDCGYC-trnTGGU

5. trnSCCU-trnGUUC
6. rpoB-trnC GCA

7. trnCCGCA-ycf6
8. ycf6-psbM

9. NdhF-rpL32
10. rpL32-trn YAG
11. matK

Source

(Sotuyo et al., 2007; Simpson
et al., 2004)

(Haston et al., 2005)
(Marazzi et al., 2006)

(Simon et al., 2009; Kursar et
al., 2009; Shaw et al.,
2005)

(Shaw et al., 2007)
(Shaw et al., 2005)

(Demesure et al. 1995; Shaw
et al., 2005)

(Shaw et al., 2007)
(Shaw et al., 2007)

(Bruneau et al., 2008)
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Low-Copy Nuclear

markers *
Marker Source
. LEAFY/ (Archambault and
Floricaula 55‘62‘;3“’
.CNGC4 (Choi et al., 2006)
.ARG10 (Choi et al., 2006)
AIGP (Choi et al., 2006)
. UDPDG (Choi et al., 2006)
. tRALS (Choi et al., 2006)
MMKI (Choi et al., 2006)
. SqdI (Li et al., 2008)

* At least one sample was
cloned for each marker.



Selected markers for Caesalpinia s.I.

1. rps16 (Peltophorum group, Haston et al., 2005)

2. trnDCYC-trnTCGGY (Simon et al., 2009; Kursar et al., 2009; Shaw et
al., 2005)

3. _VCf6-prM (Demesure et al. 1995; Shaw et al., 2005)

4. trnL: Bruneau lab + Simpson et al., 2003

5. ITS: Bruneau lab + Pomaria + Hoffmannseggia
(Simpson et al., 2005; 2006)

Parsimony analysis for each marker

Parsimony for combined matrix of five markers



independent and combined analysis

backbone of the phylogeny

Nb Taxon
Nb Characters

Parsimony-Informative

Caracters

Nb Trees

Length Trees

Consistency Index
Retention Index

trnL
122
605

119
(17,6%)

+10,000
343

0.7289
0.9018

ITS
104
725

471
(55,6 %)

664
3227

0.3042
0.6958

rps16
103
953

160
(16,8%)

+10,000
436

0.7385
0.8874

Parsimony results

Same phylogenetic groups in the strict consensus trees in the

Relationships amongst these groups is unclear : weak

trnD-trnT

90
1663

249
(15,0%)

+10,000
732

0.7077
0.8481

ycf6-psbM

48
1513

191

(12,6%)

8
469

0.7655
0.8634
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Erythrostemon calycina

G. P. Lewis
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Some of the classification of Caesalpinia s.l. by Lewis
(2005) seems to be supported by our results, but
more work is needed!

Developing and scoring a matrix of morphological
characters : defining diagnostic characters

» Collaboration with G. P. Lewis
 Main challenge: Poincianella-Erythrostemon (+ Pomaria) group

Biogeographical analyses of Seasonally Dry Tropical Forests

Developing Poincianella-Erythrostemon group as a biogeographic model to
investigate speciation of SDTF:

« Strong geographic structuring of the phylogeny of Caesalpinia s.I.
» Molecular dating analysis with fossil data

 Mezoneuron (45 mya)

» (Caesalpinia sensu stricto (45 mya



Seasonally Dry Tropical Forests

The succulent biome: 5-6 months <100mm
of rain, continuous canopy, more fertile
soils, low levels of disturbance.

>50% SDTF in Neotropics: Cactaceae,
Bigognaceae, Leguminosae;

97% of remaining SDTF under
threat (Miles et al. 20006);

Disjunct SDTF Arc:
« High level of beta diversity; Savanna e
. mch
endemics. = ;;Snaggﬂgw
« C. celendinensis, H. aphylla, topicalforest

C. pluviosa var. maraniona

 Vicariance or dispersal? Modified from Pennington et al., 2009



Acknowledgements

| would like to thank QCBS,
NSERC, FQRNT, ASPT and IRBV
for support and funding of this
work.

* Dr. Brigitte Marazzi
 Arizona-Sonoran Desert Museum
» Kenneth Coppola and Matthew B.
Johnson, Legume Desert Program,
University of Arizona

Members of the Bruneau lab:
Carole Sinou

Marielle Babineau

Erin Zimmerman




