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Progresses in dendrochronology of shrubs
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Abstract: In general, shrubs can grow above or beyond the alpine and high-latitude tree lines, arid and semi-arid areas.
They provide a unique opportunity to extend the traditional tree-ring network into high-elevation, high-latitude, as well as
arid and semi-arid environments. Despite of their great potentials, around 30 shrub species, to date, have been applied in
dendrochronological studies. This paper briefly summarized the major progresses of shrub dendrochronology in high
latitudes, semi-arid and arid areas and high altitudes in the past decades. They can be included the following four parts .
(1) to detect dendrochronological potentials of shrub species; (2) to identify major environmental factors in controlling
their growth, and to reconstruct the past climate change by the annual ring width and isotope of shrub species; (3) to
investigate their growth and expansion in response to global warming; (4) to investigate the effects of the warming on the
growth and physiology of the shrub species by controlling temperature variations. These studies demonstrated the high
dendrochronological potential of shrub species in extending the present tree-ring network , being the most promising research
direction in dendrochronology. In addition, most shrub dendrochronology studies focused on the northern circumpolar areas.
As the third pole of the world, the Tibetan Plateau has a widespread distribution of alpine shrub species, being an excellent

platform in investigating the responses of alpine shrub growth to extreme environments. Meanwhile, shrub species on the
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Tibetan Plateau provide a unique chance to extend the present tree-ring network beyond the survival limit of forests which
are confined to the surrounding areas of the Tibetan plateau. However, dendrochronology of alpine shrub species on the
Tibetan Plateau did not get enough attention in the last decades. How can the alpine shrubs adapt to extreme environments?
What will happen for their growth and spatial distribution in response to global warming on the Tibetan plateau? These

questions deserve further studies in the future.

Key Words:; shrub; climate change; dendrochronology; Tibetan Plateau
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Table 1 A list of shrub species for dendrochronological studies as well as their publication years and authors

AP = R Ay
Cassiope mertensiana Rayback 4§ 2012
Salix lanata, Alnus fruticosa Rupr Macias-Fauria 5 2012
Tamarix Mortenson 5§ 2012
Juniperus pingii var. wilsonii Liang % 2012
Salix pulchra, Betula nana Blok %5 2011
Salix lanata Forbes % 2010
Juniperus nana Hallinger %5 2010
Salix arctica Schmidt %, Woodcock 55 2010, 1994
nheaver %, Battipaglia 5§
Arbutus unedo gﬁz;bﬁvz@%’ attipaglia %, 2003,2010
Rhododendron nivale Liang and Eckstein. 2009
Anarthrophyllum rigidum Srur % 2009
Artemisia tridentata Nutt. ssp. vaseyana Poore 45 2009
Empetrum hermaphroditum Bir 4 2008, 2007, 2006
Proustia cuneifolia, Fabiana imbricata Barichivich % 2008
Berberis thunbergii Li & 2008
Artemisia tridentate Biondi %, Ferguson. 2007, 1964, 1959
Dryas integrifolia Au % 2007
Hippophae rhamnoides Xiao %5 2007
Cassiope tetragona Rayback 4, Weijers & 2012, 2010, 2006, 2005
Salix alaxensis Zalatan 5 2006
Juniperus sibirica Hantemirov 55 2004
Pteronia pallens Milton 45 1997
Salix lanata ssp. richardsonii Walker 5 1987
Betula pubescens Kuivinen 45 1982
Reaumurta soongorica HaAH % 2006
Tamarix ramosissima HyAg % 2005, 2004
Sabina vulgaris HORRL G 2004
Haloxylon ammodendron TH 2001
Tetraena mongolica T 45 1996
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