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2010 — The International Year of Biodiversity

The United Nations have declared the year 2010@dnternational Year of Biodiversity. This
aims at enhancing public and scientific awarendsth® importance of biodiversity and the
putative impacts from its loss.

How many species are there?

The diversity of life on our planet is still notféaiently studied. There are an estimated 10 or
maybe even 20 million species on Earth but only rhillion have been formally described.
Hence we have to assume that 90% of all life onhEarunknown!

There are only a few groups of organisms that a kmown to science. These are the large and
conspicuous animals, including vertebrates andsbiashd attractive smaller creatures such as
butterflies. Approximately 80% of the higher plahtsve also been described. Of these, however,
there are only about 300,000 species, which is @lsmmber compared to those estimated for
animals. Insects and their relatives may alreadgemgp 15 million species. But while animals
represent 80% of the biodiversity, plants repre$&% of the biomass. Plants are therefore the
most important structural components of terresg@systems and also play an important role as
the primary producers. In view of the importanceptdnts in terrestrial ecosystems, a sound
knowledge of the spatial patterns of plant divgr@tfundamental basis for an understanding of
the ecosystems but also for planning conservaditivities. This applies especially to those
plant groups that constitute important elementheif individual ecosystems.

The global spatial patterns of biodiversity

Fig. 1 shows a world map of patterns of plant diitgr Generating such a map was possible for
vascular plants because they are so well knownthe is a large amount of data for their
distribution. A diversity map for animals would lbely possible for few groups. However, we

assume that the centres of plants diversity wirap with the centres for animal diversity.

The diversity of vascular plants is very unevenigtritbuted across the planet. This is partly
explained by the unequal distribution of environtaéfactors such as climate, geology, soil and
water availability. The sum of all these factorstesmed geodiversity (Barthlott et al. 1996,
2007). Global centres of vascular plant diversityncide with highly geodiverse areas in the
tropics and subtropics, where high tropical mourg&xhibit the highest diversity.

There are more plant species native to the Andas th the entire European continent. Thus,
regions with high geodiversity and consequentlgrgd number of different habitats are the basis
for high biodiversity.

Mapping the diversity of cacti

First approaches to describe or map patterns tflalition of cacti were made by Karl Schumann
(1899) and Curt Backeberg (1942). Backeberg washmdye first cactologist to recognize the
importance of biogeographic patterns within cadis contribution has hitherto remained the best
hypothesis concerning the biogeography and evalatiohistory of cacti and hisakteenlexikon



(Backeberg 1966) contained a series of generalidisttibution maps for the numerous
suprageneric groups he recognized or proposed.

Perhaps the first true biodiversity map for cacé.(@a map demonstrating the locatiorceftres

of diversity, rather than the ranges of individteada) was published by Barthlott (1983) showing
the diversity patterns of the epiphytic Rhipsalele@he work was continued in the 1990s by
Barthlott and co-workers at the University of Baamd a preliminary biodiversity map for cactus

species and genera was published a few years agixéM. Barthlott 2005). Subsequently new

methods for generating diversity maps were devel@al a new approach to cactus biodiversity
mapping using GIS-based methods was started in 200 Nees-Institute in Bonn.

A high-resolution GIS dataset and correspondingluige consisting of >45,000 records with
distribution data for cacti was compiled. The mdata sources were literature such as floras,
checklists, taxonomical works, monographs and &xcth distribution information or range
maps. Electronically available herbarium recordsl dield data were also used. From the
database, range maps for all Cactaceae speciegnieed in theNew Cactus Lexicon (Hunt
2006) (‘NCL’) were generated, as well as diversitgps for all genera, tribes, subfamilies and
the complete family. The initial species maps waen further reviewed and revised by experts
for the respective Cactaceae groups. Preparatidtheofmaps and accompanying commentary as
the major contribution to a third volume of NCLnsw under way, and will be completed, it is
hoped, in time for publication before the end 01@0

Centres of cactus diversity

The main centres of cactus diversity are northezad¥lexico, the eastern Andes of Bolivia and
Argentina and south-eastern Brazil. However, theerdity patterns differ in terms of species

diversity compared to generic diversity. The mantee of generic richness is also Mexico, but
Bolivia/northern Argentina/Paraguay, south-eastrawil, the Caribbean region and Peru show
high generic richness as well. The differencegpetges and generic diversity are most striking in
the Opuntioideae. Their centres of species richaesss the arid south west of the USA, northern
Mexico, and the Mexican altiplano. The centre ohayéc diversity is located in the dry forest

zone of southern Bolivia and northern Argentinahwéibout 12 genera occurring there. That
centres of species-richness and genus-richnessotdoetessarily coincide, as observed in the
Opuntioideae, is just an example of the insighas$ tan be gained from diversity maps.

Outlook — Further insights into cactus ecology anevolution

The data used for the generation of the distrilbbuéiod diversity maps are digitally available in a
geographic information system. GIS-based methodk alow further analyses focussing on
various aspects of cactus ecology and distributkerst, data from phylogenetic studies are
already available for a number of Cactaceae trdves genera, data from those studies can be
linked with distribution patterns. This will allows to infer likely ancestral areas of the groups
and detecting possible links of distribution pattewith phylogenetic patterns. There is already
evidence that such connections exist in Cactacasdl has been demonstrated Rareskia
(Edwards et al. 2005) that the two monophyleticugeo indicated by phylogenetic studies
coincide with two discrete distribution and divéysientres in the genus as a whole. The second
aim of further research would be the correlation diétribution data and environmental
parameters such as mean annual precipitation, rmeanal temperature, seasonality, elevation
and habitat heterogeneity. These data could bkdutinked to characters such as growth forms,
pollination mechanisms or seed dispersal strategidisst analysis of this kind is currently under
way for the epiphytic cacti. Since these environtakerfactors certainly influence cactus



distribution, it would be very interesting to stuthe degree to which environmental factors
explain degrees of diversity.
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