TAXONOMIC EXAGGERATION AND ITS EFFECTS ON ORCHID CONSERVATION
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ABSTRACT


Orchids are the largest family of flowering plants, encompassing several times as many species as birds or mammals. Because of their diversity, charisma, and threats from overcollection and habitat loss, they are a key group in conservation. However, preservation of this group is plagued by taxonomic problems, particularly in Europe, where new taxa are actively being described. We used a checklist of orchids to compare the taxonomic treatment of this family between Europe and neighboring areas to search for geographical patterns. Numbers of invalid, infraspecific, and hybrid names are significantly higher in Europe than in surrounding areas. Recognition of numerous and poorly circumscribed orchid taxa is a serious obstacle to their conservation because rare, poorly-defined species may be prioritized over good species. This phenomenon may be the result of the popularity of orchids in Europe. We believe that more taxonomic effort should instead be made in the other areas of the world (i.e., the tropics) on less charismatic groups. 

Introduction

Estimating the total number of living species is still a difficult task for scientists, but it is a key issue for the preservation of the Earth’s biodiversity (May 1988; Scotland & Wortley 2003). Many species remain undescribed, and the tropics are considered “undercollected” (Prance et al. 2000). Furthermore, because the phylogenetic species concept is gaining popularity, the number of species recognized is growing in some well-studied groups, such as primates, as subspecific taxa are raised to species level. This has been termed “taxonomic inflation” (Isaac et al. 2004).

Orchids are the largest family of flowering plants with approximately 25,000 species (Chase et al. 2003), which is roughly four times the number of mammal or bird species. Depending on the global estimate of the number of seed-plant species (Scotland & Wortley 2003), they may encompass 6-11% of all seed plants. Because of their large numbers and charisma, they are an important group in conservation biology. As with most plants, orchids are particularly threatened by habitat loss, especially because many are epiphytes in primary forests and terrestrial species do not perform well in areas with improved soils. Another important threat to orchids is collection for botanical and horticultural interest, which has brought several species to the verge of extinction, sometimes simultaneously with or soon after their description, e.g. Paphiopedilum vietnamense O. Gruss & Perner (Cribb 2005a) or Phragmipedium kovachii J. T. Atwood, Dalström & R. Fernàndez G. (Cribb 2005b). 

In a critic of the paper of Isaac et al. (2004), Harris and Froufe (2005) suggested that geopolitical biases may significantly affect taxonomic inflation because most phylogenetic and population genetic studies are carried out on organisms native to developed countries. We suspect a similar geopolitical bias in orchid systematics because new species are still being described in Europe despite a long history of taxonomic study (Orchid Research Newsletter http://www.rbgkew.org.uk/herbarium/orchid/; Fig. 1). To evaluate this hypothesis, we used the available world checklist of Orchidaceae (Royal Botanic Gardens 2004) and looked for differences in the taxonomic treatment between Europe and surrounding areas.

Methods

We searched the World Checklist of Monocots (Royal Botanic Gardens 2004) and compared number of invalid names, number of valid infraspecific taxa, number of valid species names, and total number of names available in Europe, Africa, and temperate Asia for all genera occurring in Europe. Differences between the three areas were tested using a chi-squared test.

To obtain multiple independent comparisons, we considered the seven orchid genera for which there were at least six names in total available in each of Europe, temperate Asia and Africa: Anacamptis, Dactylorhiza, Epipactis, Ophrys, Orchis, Platanthera and Serapias. The ratio of valid species names, hybrid names and invalid names for these three genera were compared between the three areas with a Friedman rank test.

Result and Discussion

The taxonomic treatment of orchids was significantly uneven between Europe, temperate Asia, and Africa (χ2, p<0.001) but not between temperate Asia and Africa (p=0.25). In temperate Asia and Africa , most names were valid species names, whereas in Europe there were more invalid names, valid infraspecific names, and especially more valid hybrid names (Fig. 2). The taxonomic treatments of the seven genera we considered were significantly uneven among the three geographic areas. Europe had a significantly lower ratio of valid species names (p=0.004) and a significantly higher proportion of hybrid names (p=0.02) and invalid names (p=0.002).

In Europe there were more than three times as many names available as species recognized, whereas in Africa and temperate Asia a majority of names were valid. Europe has had a long history of systematics, with several historically and currently influential systematists and several of the largest herbaria in the world. Europe could thus be considered thoroughly investigated, but new orchid taxa are still being described in Europe. Unlike animals (e. g. primates), this phenomenon is not linked with the use of the phylogenetic species concept (see Isaac et al. 2004), which is rarely used in plants, but with recognition of microvariants, such as apomictic and teratological forms. For example, according to Delforge (2001), eight species of Dactylorhiza are endemic to the British Isles, which were covered with ice 18,000 years ago. However all genetic studies so far have failed to reveal any differences between these microendemics and more widespread taxa (Hedrén et al. 2001; Squirrell et al. 2002). There was also a high proportion of invalid names in Europe compared with neighboring areas. This may be explained by more intense revision, but the number of species is still growing in several European orchid genera (Delforge 1994, 2001, 2005; Pedersen 1998). Thus, description of new species by splitting of previously recognized taxa is taking place more rapidly than lumping.


The large and growing number of orchid taxa recognized in Europe is a serious obstacle to their conservation. A large number of taxa make it difficult to produce checklists, a necessary task in an inventory of biodiversity. Because of geopolitical bias of taxonomy, diversity centers and priority areas may be misidentified (Pillon et al. 2006). Furthermore, some taxa may receive conservation attention when they have no biological reality. For example, Dactylorhiza lapponica was the subject of a government action plan in the United Kingdom until it was found to be indistinguishable morphologically and genetically from the more widespread D. traunsteineri (Bateman 2001). Infraspecific taxa rarely represent evolutionarily significant units that could be useful in conservation (Hedrén et al. 2001; Pillon et al. in press). Taxonomic instability is also an obstacle to conservation because there is often a lack of communication between taxonomists and conservationists. Delimitation of many European orchid species is still disputed, and this may explain why so few have been assessed based on IUCN criteria. Microspecies are by definition rare and narrow endemics and therefore should have high conservation importance. Thus, taxonomically difficult groups tend to have more endangered species (Pilgrim et al. 2004).


We believe that the popularity of orchids in Europe is responsible for oversplitting in this group. Leaving one’s name on an orchid species is a great way to retain a place in posterity. However, this is not without consequences for orchid conservation. There could only be a few genuine new orchid species still to be found in Europe, and the description of new taxa should be made with much greater scrutiny ; taking into account the possibility of genetic drift (enhanced by apomixis), hybridization and polyploidization, and including genetic studies when possible. European orchids are receiving too much attention while the tropical floras remain undercollected (Prance et al. 2000), and many uncharismatic groups are waiting for study (fig. 1). Orchid enthusiasts are doing unintended harm to their favorite group, illustrating another perverse effect of so-called orchid fever.
Note added in proof: In this paper, “invalid names” refers to non-accepted names (invalid names and synonyms), and “valid names” refers to accepted names.
Literature cited
Bateman, R. M. 2001. Evolution and classification of European orchids: insights from molecular and morphological characters. Journal Europäischer Orchideen 33:33-119.

Chase, M. W., K. M. Cameron, R. L. Barrett, and J. V. Freudenstein. 2003. DNA data and Orchidaceae systematics: a new phylogenetic classification. Pages 69-89 in K. W. Dixon, S. P. Kell, R. L. Barrett, and P. J. Cribb, editors. Orchid Conservation. Natural History Publications, Kota Kinabalu, Sabah.
Cribb, P. J. 2005a. Paphiopedilum vietnamense. Curtis's Botanical Magazine 22:12-18.

Cribb, P. J. 2005b. Phragmipedium kovachii. Curtis's Botanical Magazine 22:8-11.

Delforge, P. 1994. Guide des Orchidées d'Europe, d'Afrique du Nord et du Proche-Orient. Delachaux et Niestlé, Neuchâtel-Paris, Switzerland. [in French]

Delforge, P. 2001. Guide des Orchidées d'Europe, d'Afrique du Nord et du Proche-Orient. Delachaux et Niestlé, Neuchâtel-Paris, Switzerland. [in French]

Delforge, P. 2005. Guide des Orchidées d'Europe, d'Afrique du Nord et du Proche-Orient. Delachaux et Niestlé, Neuchâtel-Paris. [in French]

Harris, D. J., and E. Froufe. 2005. Taxonomic inflation: species concept or historical geopolitical bias? Trends in Ecology & Evolution 20:6-7.

Hedrén, M., M. F. Fay, and M. W. Chase. 2001. Amplified fragment length polymorphisms (AFLP) reveal details of polyploid evolution in Dactylorhiza (Orchidaceae). American Journal of Botany 88:1868-1880.

Isaac, N. J. B., J. Mallet, and G. M. Mace. 2004. Taxonomic inflation: its influence on macroecology and conservation. Trends in Ecology & Evolution 19:464-469.

May, R. M. 1988. How many species are there on earth? Science 241:1441-1449.

Pedersen, H. Æ. 1998. Species concept and guidelines for infraspecific taxonomic ranking in Dactylorhiza (Orchidaceae). Nordic Journal of Botany 18:289-309.

Pilgrim, E. S., M. J. Crawley, and K. Dolphin. 2004. Patterns of rarity in the native British flora. Biological Conservation 120:161-170.

Pillon, Y., M. F. Fay, M. Hedrén, R. M. Bateman, D. S. Devey, A. B. Shipunov, M. van der Bank, and M. W. Chase. in press. Evolution and biogeography of European species complexes in Dactylorhiza (Orchidaceae). Taxon.

Pillon, Y., M. F. Fay, A. B. Shipunov, and M. W. Chase. 2006. Species diversity versus phylogenetic diversity: a practical study in the taxonomically difficult genus Dactylorhiza (Orchidaceae). Biological Conservation 129:4-13.

Prance, G. T., H. Beentje, J. Dransfield, and R. Johns. 2000. The tropical flora remains undercollected. Annals of the Missouri Botanical Garden 87:67-71.

Royal Botanic Gardens, Kew. 2004. World Checklist of Monocots. The Board of Trustees of the Royal Botanic Gardens, Kew, UK.

Scotland, R. W., and A. H. Wortley. 2003. How many species of seed plants are there? Taxon 52:101-104.

Squirrell, J., P. M. Hollingsworth, R. M. Bateman, M. C. Tebbitt, and M. L. Hollingsworth. 2002. Taxonomic complexity and breeding system transitions: conservation genetics of the Epipactis leptochila complex (Orchidaceae). Molecular Ecology 11:1957-1964.

Figure 1: Rate of description of new taxa in three plant genera of comparable size: European Ophrys (a charismatic orchid genus), European Carex (a less charismatic sedge genus), and Goodyera worldwide (a mostly pantropical, terrestrial orchid genus with small flowers and thus limited popularity). For each year, we represent the average annual rate of new taxon description over the preceding decade. Data are from the World Checklist of Monocots (2004).

Figure 2: Comparison of the taxonomic treatments of orchids in Europe, temperate Asia, and Africa. The proportion of invalid names, valid hybrid names, valid infraspecific names, and valid species names are given for these three areas, for which we found in total 743, 635, and 216 names, respectively.
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