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Biodiversity and conservation of non-vascular plants in Asia

- what lessons can we learn from mosses?

Benito Tan

The Herbarium, Singapore Botanic Gardens, Nparks, Singapore

A review of the moss biodiversity in selected countries in Asia at different latitudes is presented with

consideration of the area size of the country. It appears that the moss biodiversity at high latitudes is as

diverse in term of number of species as in the tropics near the equator. Recent studies also show tht

mosses, as a group of land plants, can survive longer in their microhabitats, after the original forest

vegetation is seriusly disturbed. Having still undiscovered economic values, it is proposed that the moss

diversity in Asia be best preserved together with other groups of plants and animals in protected nature

reserves.
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Crustose coralline algae (Corallinales, Rhodophyta) are widely distributed from the polar to tropical regions all

over the world. Crustose coralline algae (CCA) are completely calcified and play very important roles as reef-

building organisms. CCA are biogeographically and paleoecologically unique, because the present distribution

pattern of CCA are less likely to reflect recent dispersal by human activity, and because fossil records are

available for paleoenviromental studies.

In the Ryukyu Islands, approximately 20 crustose coralline species have been reported in eight genera

of three families, more than half of which are also known in the tropical Indo-Pacific region. However, some of

these species have unclear species definitions. Moreover, there have been few molecular studies of CCA at the

species level, and no study using molecular data of CCA from Japan have been conducted so far. The reason

for this lack of molecular studies on CCA is that species identification requires observation of anatomical

structures of vegetative and reproductive organs of calcified specimens, which takes a longer time than for

non-calcified and non-crustose algae.

The present study is being undertaken to determine DNA sequences of small subunit ribosomal RNA (18S

rDNA) of six CCA species commonly found in the Ryukyu Islands to confirm that these species are the same

as species that are distributed in the other regions, with the aim of ultimately providing clues to taxonomically

revising CCA species and elucidating the biogeographic relationships of CCA in the Indo-Pacific region.

— 25 —



In our preliminary results, five CCA species exhibited high genetic variation compared to one other

species, Pneophyllwn conicum. 18S rDNA sequence divergences of P. conicum from Japan (n=l) and Hawaii

(n=5) ranged 0.1-0.6%. In contract to P. conicum, sequence divergences of Lithophyllum kotschyanum from

Japan (n=l), Hawaii (n=2) and Fiji (n=l) were 0.6-2.0%; Hydrolithon onkodes from Japan (n=l) and Australia

(n=l), 3.7 %; H. reinboldii from Japan (n=l) and Hawaii (n=4), 0.1-3.2%; Neogoniolithon brassica-florida

from Japan (n=l), Australia (n=l) and Hawaii (n=2), 0.1-3.7%; and Mesophylium erubescens from Japan

(n=l) and Hawaii (n=2), 1.1%.

What causes such different levels of genetic variation? First, the true species diversity is likely to be

underestimated because of the limited number of the morphological characters. In recent taxonomic studies of

CCA, species circumscriptions focus on reproductive structures rather than gross morphology and vegetative

structures. For example, N. brassica-florida was synonymized with several previously described species that

are now considered to be growth forms of N. brassica-florida. However, this species may include some

genetically and morphologically different species. Secondly, the lower levels of genetic variation in P. conicum

may be caused by a reduced mutation rate, although it seems unlikely that such a large difference in mutation

rate exists between algae occupying similar ecological niches within the same order. Thirdly, P. conicum from

Japan and Hawaii is apparently genetically conspecific. To confirm whether species examined consist of either

several cryptic species or even different species, further morphological and molecular studies of several

specimens of each species need to be conducted.
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The ecology of scorpaenids is poorly studied. Present information stems primarily from venom studies

and a few taxonomic descriptions which have dealt with the toxicity and biochemistry of stonustoxin. In

general, little much has been done with regards to studying the general biology and ecology of stonefish

and other scorpaenids. In determining the growth rates of common scorpaenids found in Singapore, a two

month sampling census at 24 sites around coastal Singapore indicated that there are eight species of

scorpionfish found locally thus far. The most common species included long spine scorpionfish,

Paracentropogon longispinnus, the stargazer waspfish, Trachycephalus uranoscopus and estuarine

stonefish, Synanceja horrida respectively. The largest scorpaeind found in Singapore was S. horrida

while the smallest was P. longispinnus. Otoliths extracted from these three common species indicate that

the relative growth rates could potentially be determined using otolith weight in relation to body size for

P. longispinnus, T. uranoscopus and S. horrida. However, validation of age using electron microscopy of

otoliths for these species will be required to confirm this finding.
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Whilst DNA barcoding has been shown to uncover hidden pockets of biodiversity in different animal

groups, species discovery via barcoding should nevertheless be carried out in tandem with careful
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