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Biodiversity and continental drift 
Ectomycorrhizal fungi, in symbiosis with the roots 

of their host trees, play an essential part in the 
functioning of forest ecosystems. They form an 
underground network of mycelium threads that 
connects the roots of different trees, enabling 
nutrients to circulate. The mycelium threads 
explore the soil far more finely than roots and 
so improve uptake of minerals and water 
by their partner trees. 

As part of a titanium mining project by Qit Minerals 
Madagascar (QMM), researchers from LSTM (a 
I RD-Cl RAD joint unit) studied biodiversity in 
ectomycorrhizal fungi in the coastal forests 
around Fort Dauphin, Madagascar. ' 
The researchers discovered a new family of 
ectomycorrhizal trees, the Sarcolaenaceae, 
endemic to Madagascar - the first discovery 
of this kind since the 1950s. 

Phylogenetic analyses showed that the Malagasy 
Sarcolaenaceae share with the Dipterocarpaceae 
(a family of trees widespread in South east Asia) 
a common ancestor, probably of Gondwanan 
origin. When India and Madagascar separated 
about 88 million years ago, the common 
ancestor of the Sarcolaenaceae and 
Dipterocarpaceae is thought to have been carried 
to the Asian block, where the Dipterocarpaceae 
then spread. Today, this family is one of the 
world's most widespread forest formations and 
dominates the world market in tropical timber. 
It is a basic resource for many Southeast Asian 
countries. 

The LSTM researchers, in partnership with QMM, 
Fofifa in Antananarivo and the Museum National 
d' Histoire Naturelle in Paris, have shown that, 
given the biodiversity among the ectomycorrhizal 
fungi associated with these two tree families, 
it is unlikely that the two acquired the symbiosis 
separately. The symbiosis must have existed 
before India and Madagascar separated, and is 
therefore more than 88 million years old. 
To date, the only tangible element for estimating 
the age of ectomycorrhizal symbiosis had been a 
50-million-year-old fossil root. 

• The fungi one finds in the countryside 
are the aerial parts of underground networks 
ofmyce/ium. 
These Russulo fungi from Madagascar 
ore the fruiting bodies, or sporophores, 
that reveal the presence of an underground 
symbiosis system that is as necessary for 
the tree as for the fungus, 
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Improving knowledge 

on agrobiodiversity 

Colombian fruits 

Because of its location at the junction between two 
sub-continents and its particular topography, 
Colombia is a land of megadi.versity. In particular, 
it is home to more Passi.flora (passionfrui.t) species 
than any other country, and ranks second for 
Cari.caceae (papaya family). Because of its recogni
sed experience with both these plant groups, CIRAD 
was invited to take part in a study ofbiodi.versi.ty in 
the coffee-growing area which the Colombian envi
ronment minister has entrusted to the Coffee 
Producers' Federation research centre Ceni.cafe. 

The research team is studying diversity in 
Passi.floraceae and Caricaceae, many species of 
which show a high degree of specialisation, evidence 
of biodiversity in the coffee growing area. The goals 
are to identify those areas with the greatest diver
sity (hotspots), to compare their real and expected 
distribution patterns, to identify risk factors and 
high-risk areas for erosion of diversity, and to sug
gest management strategies. Identifying promising 
species may also help to di.versify crops in the coffee 
growing zone and so improve agrobi?diversi.ty. 

During the first stage, having established the geogra
phical coordinates of 3,160 plant collection acces
sions, the researchers were able to identify 153 
Colombian Passi.floraceae and 13 Caricaceae and 
study their distribution using a geographical infor
mation system. The diversity of Passi.flora and 
Vasconcellea, the main genera of these families, 
varies widely with altitude, peaking at altitudes of 
about 1,500-2,000 metres and particularly diverse 
in the Central Cordi.llera. The main hotspots identi
fied have been little explored by botanists and little 
account has been taken of them in deciding where 
to locate national parks. The considerable overlap 
between Passi.flora and Vasconcellea hotspots has 
major implications for their conservation. 

The researchers also established two in situ collections 
and gathered samples in the field, from which they 
studied these species' morphological, anatomical, 
cytogenetic, palynologi.cal and molecular diversity. 
The purpose here is to analyse the diversity of the 
two genera in greater detail and ultimately map i.t. 
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