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Abstract

Species checklist 1s key to biodiversity conservation. Correct
reference of species names is crucial to the success of investigation,
monitoring and policy making. Peter H. Raven once made an estimation that
there should be more than 200-250 thousand existing species in Taiwan s
highly diverse natural environment. However, there has been only 58
thousands of species curated in TaiCol, and many are still to be discovered
and studied either by local experts or through international cooperation.

With contribution from invited experts, new entries added in this
year amount to 689 species, 975 species names in Chinese, 53 genus names,
30 genus names in Chinese, 19 family names, 3 family names in Chinese,
3, 626 photos. The total revision and modification amount to 228 specific
epithets, 364 species names in Chinese, 7 genera, 97 genus names in Chinese,
19 family names and 17 family names in Chinese. As a result, the total
of accepted names in TaiColL 1s 8 kingdoms, 61 phyla, 155 classes, 676
orders, 3,364 families, 19, 723 genera and 58, 975 species. Within these,
there are 9, 342 endemic species, 202 fossil species, 1,438 introduced or
cultivated species and 213 invasive species.

In order to better accommodate diverse expert views on species groups,

a new, revised data model is being investigated and in discussion.
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9. TaiBOL (Taiwan Cryobank and Barcode of Life) http://bol. taibif. tw/

10. TaiCoL (Taiwan Catalogue of Life) http://col. taibif. tw/

11. TaiEOL (Taiwan Encyclopedia of Life) (http://eol. taibif. tw)

12. TaiBIF (Taiwan Biodiversity Information Facility) http://taibif. tw/

13. TOL (Tree of Life) http://www. tolweb. org/tree/

14. WoRMS (World Register of Marine Species)
http://www. marinespecies. org/

15. WESTERN AUSTRALIAN MUSEUM http://museum. wa. gov. au/
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Biogeography of berberidaceae and biome shifts

Berberidaceae is one of the most characteristic components of
northern temperate environments, comprising about 17 genera within
which mostly are herbaceous perennials. Within Berberidaceae, however,
more than three-quarters of species diversity are found in Berberis
L., a shrub group showing peculiar alpine preference globally. Why is
Berberis the most successful group among its perennial sisters and what
are the evolutionary processes in shaping diversification rates and
current distribution of the genus? Recent phylogenetic and
biogeographic studies have reconstructed the evolutionary trajectory
for the genus, unraveling an uncommon arid-adapted origin in North
America with a key niche shift into global high-mountain systems. While
molecular dating and diversification models indicate an increase of
diversification rate from Oligocene onward, the successful transition
into a cold temperate biome of Berberis may be triggered and influenced
by the paleoclimate deterioration during Neogene. Here we further
identified two more recent mountain radiations (Andes vs
Himalayas-southwestern mountains of China) by using BAMM and BiSSE
analyses. Preliminary investigation on leaf area (LA) from herbarium
collections among Berberis and sister genera also suggested the habitat
and LA had a positive interactive effect on the diversification.

Together, Berberis may entail a unique case of biome shifts in the
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assembly of global temperate biota, and its high diversity is likely
aresult of adaptive radiation facilitated by leafing traits evolution.
Reconstructing phylogenetic relationship of Begonia sect.
Coelocentrum (Begoniaceae) using targeted enrichment of nuclear genes
Begonia L. (Begoniaceae), comprising more than 1,800 species
divided into 68 sections, 1s one of the largest genera of vascular
plants throughout tropical and subtropical Asia, Africa and America.
Begonia sect. Coelocentrum was first established by Edgar Irmscher in
1939 mainly on the basis of the parietal placentation and geographical
distribution. Section Coelocentrum comprised ca. 65 species with a
variety of leaf shape, texture and variegation and is usually confined
to the cave-like microhabitats of karst areas in southern China and
northern Vietnam with most species highly localized. A recent molecular
phylogenetic study based on DNA sequences of nrITS and chloroplast
rpL16 intron indicated that a majority of Sino-Vietnamese limestone
Begonia (SVLB), including sect. Coelocentrum and five species of sect.
Diploclinium, Leprosae, and Petermannia, form a strongly supported
monophyletic group but deeper nodes are very poorly resolved, which
suggests a rapid species radiation across the Sino-Vietnamese
limestone karsts in SVLB clade. To construct well-supported molecular
phylogeny of sect. Coelocentrum, we employed a novel target enrichment
method using a set of custom capture probes designed across four Begonia
transcriptomes, coupled with next generation sequencing (NGS) to
gather phylogenetic information from thousands of nuclear loci. We
sequenced over 90% of Begonia sect. Coelocentrum species and used

bioinformatic and phylogenetic programs to produce a phylogenetic tree
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to 1) test the current phylogenetic hypothesis; 2) revise the current
taxonomy, and 3) understand the evolutionary history in this group.
These data will provide important information for further studies
investigating evolutionary mechanisms and plant speciation in

limestone floral.
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Can functional traits of birds explain their divergent pattems of altitudinal migration?

Background/Question/Methods:
A large proportion of bird species in mourtain regions engages in altitudinal migration, a behavior involves annual
movements between breeding and nonbreeding ranges at different elevations. Compared to latitudinal migrations, altirudinal
mgrations, which usually mvolve short-distance movements, are understudied and their patterns and cawses are poorly
understoed. While most altitudinal bird migrants breed at higher elevations and spend their winter times at lower elevations.
other patiems do oceur. To better understand the different patterns and their potential causes, we characterized altitudinal
patterns of ~100 resident bird species tn Taiwan, a sub-tropical island with an almost 4000m elevational gradient, and
investigated the differences in birds”  functional traits (including morphological, ecological and life history traits) among
pattesn types. We characterized the migration patters of individual species based on the seasonal changes in upper and
lower clevational limits of their distributional ranges using the occurrence records in the eBird daabase. We then built
multinomial logistic regression models to examine the associations between functional traits and diffcrent migraticn
pallerns,
Results/Conclusions:
Our results showed that the niche width of a species, defined as the air temperature range across its distributional range, was
the most impottant determinant of whether the specics moved along an elevation gradient seasonally. Species with wide
niches tended to stay within the same elevational ranges during the whole year (without altitudinal migration), whereas
species with narrow niches shified their ranges along elevation between breeding and nonbreeding seasons. Interestingly,
niche width could not explain why some migrants moved up and the others moved down in nonbreading seasons although
the latter, not the former, were expectad 10 be associated with narrow niches under a thermal tolerance hypothesis. Besides
niche width, body size and habitat diversity also had significant, but weaker, influences on the altitudinal migration
patterns. While down-migrants tended to be smaller than non-migtants, up-migrants tended 1o be habitat specialists. These
results suggestad that post-breeding down-migrations of birds may be driven by cold temperatures in winter, and
wp-migrations may be related 10 specific habitat requirements, Using long-term and large-scale data collected by citizen
scientists, this study demonstrates an alternative approach to provide new and general insights into understanding of
altitudinal migrations of birds.
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