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Ecosystems are constantly subject to climatic and environmental changes that
shrink and expand the distribution of species around the world. Demographic
changes, such as population expansions or bottlenecks, affect species in varying
ways and it is important to understand how historical changes in demogra-
phy can influence levels of genetic variation across the genome. The conifers
Picea likiangensis, P. purpurea, P. schrenkiana and P. wilsonii are four spruce
species located on or around the Qinghai-Tibetan Plateau (QTP) in western
China. Several statistics were calculated from 12 nuclear genes from each of the
four spruce species in order to summarise the data. With the exception of P.
schrenkiana, measures of genetic diversity were higher than those observed in
other spruce species located in Eurasia and North America.

Tajima’s D is a statistic that gives an indication of the amount of rare mutations
that occur within a species and can be used to make demographic inferences.
For example, a historical reduction in population size reduces genetic variation
so that any new mutations are present in only a few individuals within a species.
This can result in a distinctive value of Tajima’s D that has been observed in
a number of species in the northern hemisphere affected by recent glaciations.
In this study we did not find this pattern and this, given the higher levels of
diversity, suggests that species on and around the QTP were not affected by the
last glaciation to the same extent.

To investigate further the demographic history of the spruce species coales-
cent simulations were performed. These coalescent simulations trace lineages
back through time until the Most Recent Common Ancestor of the simulated
samples is reached, and forms a genealogy upon which mutations are scattered.
The distribution of these mutations along the branches of the genealogy form
different patterns at the tips of the trees, and by comparing the patterns pro-
duced by the simulations with those calculated from our real samples we can
try to make some inferences about their evolutionary history.

These simulations gave two interesting insights. Firstly, estimates of migration
indicate that gene-flow continued to occur after speciation between P. purpurea
and P. schrenkiana, suggesting that divergence amongst these species occured
gradually. Secondly, the analysis placed the divergence time at between 1.6 and
3.2 million years ago for P. purpurea and P. schrenkiana. These times corre-
late approximately with estimates from fossil data of when the QTP began to
dry out to and give a preliminary picture of the evolutionary history of spruce
species in Asia.
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