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Fig 1. Phylogenetic relationships of Burmanniaceae based on par-
simony analysis of 18S rDNA data. Numbers above branches indi-
cate bootstrap values (values < 50% not shown). There are 1683 
characters and 662 shortest trees (strict consensus shown), with 
lenght 1160, consistency index (CI) = 0.454 and retention index (RI) 
= 0.666. Achlorophyllous taxa are indicated with grey branches. 
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Fig 2. Burmanniaceae phylogeny based on Bayesian analysis of 18S rDNA 
data. Numbers above branches indicate Bayesian posterior probabilities. 
Achlorophyllous taxa are indicated with grey branches. 
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(or presumed Burmanniaceae species) encountered on expeditions or field trips. For 
more information visit our website:

http://www.burmanniaceae.org

Myco-heterotrophy (‘saprophytism’) has evolved inde-
pendently in several families of flowering plants. In 
the Monocots, heterotrophic species can be found 
in Orchidaceae, Petrosaviaceae, Triuridaceae, Cor-
siaceae and Burmanniaceae (Leake 1994). In Bur-
manniaceae, which are the focus of this study, both 
autotrophic and obligate myco-heterotrophic species 
have been described. This relatively small family includes 
about 160 species divided into 13 genera (Maas-van de 
Kamer 1998),  with most species occuring in the Neo-
tropics and Paleotropics. A lot of Burmanniaceae are 
remarkably rare: many species are only known from 
the type collection and some species are presumed to 
be extinct.  

Phylogenetic studies based on molecular data indicated 
that Burmanniaceae are sister to Dioscoreaceae (Cad-
dick et al. 2000, 2002). Due to the extreme reduction 
of most myco-heterotrophic species and the scarcity of 
material for molecular phylogenetic studies very little is 
known about the relationships between the genera of 
the family. 

We present a preliminary phylogeny of 41 Burman-
niaceae taxa based on nuclear 18S rDNA sequences. 
DNA was extracted from silica-dried and herbarium 
specimens using a Puregene DNA extraction kit (Gentra 
Systems). The 18S rDNA region was amplified with 
PCR using the primers from White et al. (1990). We 
included several Dioscoreaceae taxa to investigate the 
sistergroup relationship with Burmanniaceae and we 
selected some Nartheciaceae taxa as the outgroup for 
the analyses. Phylogenetic estimations were obtained 
using the maximum parsimony criterium and in a Baye-
sian framework.  

Introduction

Results
Burmanniaceae not monophyletic

In both topologies Burmanniaceae are split into two 
distinct groups: the orders Burmannieae and Thismieae. 
Due to the inclusion of Thismieae in Dioscoreaceae 
both Burmanniaceae and Dioscoreaceae are not mono-
phyletic.

Tribe Burmannieae

Both phylogenetic reconstructions show a moderately 
supported Burmannieae clade. Within this clade lies a 
well supported Apteria and Gymnosiphon clade. The 
inclusion of the neotropical genus Cymbocarpa in Gym-

nosiphon is striking but not surprising from a morpho-
logical point of view. The position of Burmannia species 
are different between the maximum parsimony (Fig.1) 
and the Bayesian analses (Fig 2.). 

In both topologies, however, there is a well supported 
clade of species with prominently winged flowers (except 
B. capitata and B. alba). 

Tribe Thismieae

The position of Thismieae to Burmannieae and the other 
genera of the Dioscoreaceae is less clear. In the maximum 
parsimony topology this tribe consists of a monophyletic 
clade sister to Tacca, making Burmanniaceae and Dio-
scoreaceae polyphyletic and paraphyletic respectively. 
In the Bayesian topology the sampled species of the 

African genus Afrothismia is not placed with the Thismia species leaving both Burmanniaceae 
and Dioscoreaceae as polyphyletic groups. 

Loss of chlorophyll

With respect to the evolutionary pattern of the loss of chlorophyll in Burmanniaceae current 
results indicate that this loss has evolved independently on more than one occasion. 

The preliminary results of this study question the monophyletic character of the Burmanniaceae 
and Dioscoreaceae, but both extra molecular data and additional taxon sampling are needed 
to construct a more robust hypothesis on the evolution of Burmanniaceae and related taxa.
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