
g
tö

 2
0
18

C
H

A
LLE

N
G

E
S
 IN

 TR
O

P
IC

A
L EC

O
LO

G
Y

  A
N

D
 C

O
N

S
E

R
V

A
TIO

N
 -  

G
LO

B
A

L P
E

R
S

P
EC

TIV
E
S

https://soctropecol.eu/
ISBN 978-3-00-059300-0

©
 T

ho
m

as
 V

IG
N

A
U

D
/C

N
R

S 
Ph

ot
ot

hé
qu

e

©
 E

rw
an

 A
M

IC
E 

LE
M

A
R

/C
N

R
S 

Ph
ot

ot
hé

qu
e

CHALLENGES IN   
TROPICAL ECOLOGY AND CONSERVATION - 

GLOBAL PERSPECTIVES



1

Challenges in tropical ecology and conservation - global perspectives

IMPRINT

Editors
Pierre-Michel Forget – Muséum National d’Histoire Naturelle
Catherine Reeb – Sorbonne Université
Jérémy Migliore – Université Libre de Bruxelles
Heike Kuhlmann – KCS Kuhlmann Convention Service

Concept, Layout and Cover
roman.tschirf@gmail.com

This book is available at www.gtoe.de
ISBN: 978-3-00-059300-0

The respective authors are solely responsible for the contents 
of their contributions in this book.
Printed on 100% recycled paper



92 93

Society for Tropical Ecology | Gesellschaft für Tropenökologie e.V.

TU
ES

DA
Y 

11
:1

5

S05-O06 – DIVERSIFICATION OF AFRICAN FORESTS

SMALL MAMMAL DIVERSIFICATION IN THE AFRICAN 
GUINEO-CONGOLIAN RAINFOREST: A COMPARATIVE 
PHYLOGEOGRAPHIC SURVEY

Violaine Nicolas1

1Museum National d’Histoire Naturelle, UMR ISYEB 7205, Paris, FR, violaine.colin@mnhn.fr

The African Guineo-Congolian rainforest constitutes the second 
largest block of rainforest on earth, and it hosts a remarkable 
biodiversity. Understanding the evolutionary processes responsible 
for this high species richness has fascinated biologists for decades 
and remains a highly debated topic today. Two main hypotheses 
for Pleistocene divergence have been proposed and adapted for 
Africa: Pleistocene forest refugia and riverine barriers. When 
interpreted through available palaeo-environmental frameworks, 

phylogeographical studies of habitat-specialist species are especially useful to test 
alternative hypotheses of diversification. Even more instructive are the comparisons of 
phylogeographical patterns in several species sharing the same biogeographical regions.

In this talk we review recent phylogeographical studies focusing on terrestrial small 
mammal (rodents and shrews) species inhabiting the lowland African rainforest. 
This review shows that both Pleistocene forest refugia and riverine barriers explain 
diversification across a variety of taxa, and that small differences between sibling species 
in habitat requirements can lead to completely different phylogeographic patterns. This 
review also highlights the limitations of previous studies, and which kind of studies should 
now be conduct to further test alternative diversification hypotheses.
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PHYLOGENETIC PATTERNS OF DIVERSIFICATION ACROSS 
ECOLOGICAL NICHES IN THE AFRICAN TREE GENUS 
GUIBOURTIA

Félicien Tosso1, Jean-Louis Doucet1, Kasso Daïnou1, Adeline Fayolle1, Alain Hambuckers2, 
Charles Doumenge3, Honoré Agbazahou3, Piet Stoffelen4, Olivier J. Hardy5

1Central African Forests, TERRA Teaching and Research Centre, Gembloux Agro-Bio Tech, University 
of Liège, Gembloux, BE, dnftosso@uliege.be
2UR SPHERES, Behavioral Biology, University of Liege, Liège, BE
3Centre International de Recherche Agronomique pour le Développement, Montpellier, FR
4Herbarium, Botanic Garden Meise, Meise, BE
5Evolutionary Biology and Ecology Unit, Faculté des Sciences, Université Libre de Bruxelles, 
Bruxelles, BE

Adaptive evolution is thought to be a major driver of organism 
diversification but the link between phenotypic traits and 
environmental niche remains little documented in tropical trees. 
Moreover, the respective roles of phylogenetic inertia and convergent 
evolution in shaping environmental niche and phenotypic trait 
similarity among related plant taxa is not well understood. Indeed, 
a correlation between species traits and species environmental 
niche among a sample of species may result from (1) convergent 
evolution if different environmental conditions have selected different sets of traits, or 
(2) phylogenetic inertia if niche and morphological differences between species are simply 
function of their phylogenetic divergence, in which case the trait-niche correlation does 
not imply any direct causal link.
The aim of this study is to understand the relationships between environmental niche 
divergence and morphological divergence among congeneric species while accounting 
for phylogenetic inertia. This issue was addressed with the timber tree genus Guibourtia 
Benn. (Leguminosae, Detarioideae) which contains 13 African species occupying various 
forest habitat types, from rain forest to dry woodlands, with different climate and soil 
conditions. To this end, we combined morphological data with recent ecological niche 
modelling and used a highly resolved plastid phylogeny of the 13 African Guibourtia 
species. First, we demonstrated phylogenetic signals in both morphological traits (Mantel 
test between phylogenetic and morphological distances between species: r = 0.24, p = 0.031) 
and environmental niches (Mantel test between phylogenetic and niche distances between 
species: r = 0.23, p = 0.025). Second, we found a significant correlation between morphology 
and niche, at least between some of their respective dimensions (Mantel’s r = 0.32, p = 
0.013), even after accounting for phylogenetic inertia (Phylogenetic Independent Contrast: r 
= 0.69, p = 0.018). This correlation occurred between some leaflet and flower traits and solar 
radiation, relative humidity, precipitations and temperature range. Our results demonstrate 
the convergent evolution of some morphological traits in response to climatic factors in 
congeneric tree species and highlight the action of selective forces, along with neutral 
ones, in shaping the divergence between tropical plants.


