AMBORELLA FEVER AND ITS (LITTLE) IMPLICATION IN CONSERVATION
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The phylogenetic position of the New Caledonian endemic Amborella trichopoda, the putative basal-most extant angiosperm has fuelled a lively debate in articles recently published in Trends in Plant Science1-3. However, we show here that the exploitation of this species by an international research community has so far been of little benefit to New Caledonia or the preservation of its biodiversity. This seems contrary to what is amended in the Convention on Biological Diversity (1992).
New Caledonia is a small archipelago in the South West Pacific covering 19,110 km2 (about the size of New Jersey or the Kruger National Park). Because of its rich endemic and threatened flora and fauna, it is one of the few places in the world to be considered as a biodiversity hotspot for both marine and terrestrial biota4,5. The rain forests of New Caledonia host no fewer than five endemic plant families, including the monospecific Amborellaceae. This family has been put under the spotlights with several independent studies6-8 suggesting that it is probably the sister group to all other extant angiosperms, and that it has also acted as a genetic sponge, acquiring massive amounts of genetic material from many plant species through horizontal gene transfers9. Thus, Amborella has been the subject of a large numbers of studies of phylogenetics, genomics, cytogenetics, morphology, and development biology. In comparison it has left the four other New Caledonian endemic families in the shade or so (figure 1).
Amborella has assumed the key position in current views of angiosperm evolution, and studies on this species are thus important, resulting in a large numbers of scientific and sometimes ground-breaking articles. These publications in turn are very helpful to get further projects funded. However, it is striking to observe that on multiple occasions, foreign foundations have supported projects in their countries on a plant that is endemic to New Caledonia, without involving local people. Some of these projects are costly and large in scale such as those involving determination of the complete sequence of Amborella chloroplast genome10 and studies being pursued under the Floral Genome Project (http://fgp.bio.psu.edu/fgp).

A first concern we voice is that, whilst the Convention on Biological Diversity (1992) recommends that every efforts should be made to “develop and carry out scientific research based on genetic resources provided by the Contracting Parties with the full participation of, and where possible in, such contracting parties” (article 15§6), this has not generally been true in studies of Amborella. Furthermore many investigations on Amborella are being carried out on greenhouse material. For example Bergthorsson et al.9 reported that “Amborella mtDNA has sustained proportionately more HGT than any other eukaryotic, or perhaps even prokaryotic, genome yet examined”, but none of the material studied was collected in the wild, coming from botanical gardens outside New Caledonia instead. It remains to be seen whether such results can be independently reproduced or possibly surpassed with material collected directly in the wild.

Although there have been many financed projects concerning Amborella, none has so far considered the conservation of this species or its habitat. Perhaps this is because this issue is of less interest to the international scientific community, than other aspects of scientific enquiry with Amborella. However, Amborella is much more than DNA in a tube and it should serve as a flagship species to draw attention and funding for the conservation of New Caledonian biodiversity.
There is no equivalent of a national park in New Caledonia and only two protected areas are permanently staffed. There is no fire-fighting plane on the territory, although fire is a major threat to the primary vegetation and its recovery, along with species introduction and steady development of mining activities. Amborella is currently not threatened with extinction, but its habitat is threatened, as are many New Caledonian endemic species (52 plant species are considered as Critically Endangered11). No recovery plan has been made for any of these species, and only a handle have been the subject of propagation trials. Conservation biology is often about “setting priorities”, but so far the scientific community has favoured the extensive study of one genome to the preservation of many genomes in the wild for the future generations. A more balanced distribution of resources and scientific interest is needed for the preservation of biodiversity of New Caledonia and other tropical areas.
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Figure 1: Numbers of publications citing each of the five plant families endemic to New Caledonia (all monogeneric) returned in Web of Knowledge searches using key words (e.g. “Amborella” or “Amborellaceae”) between 1980 and 2004. The families are Amborellaceae (one species), Oncothecaceae (two species), Paracryphiaceae (one species), Phellinaceae (14 species) and Strasburgeriaceae (one species). The popularity of Amborella started in 1997 when the first study placing this genus at the base of the angiosperm tree was published12, and became really important after 1999 when several studies provided strong support to its basal position6-8.
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