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Responses of radial growth to climate factors in a wild plant with extremely small

populations, Taxus fuana
DUAN Junpeng, WANG Feng, ZHANG Weijun, DAI Wenhong, SONG Yaobin, DONG Ming "

Key Laboratory of Hangzhou City for Ecosystem Protection and Restoration, Hangzhou Normal University, Hangzhou 311121, China

Abstract: Understanding of tree-growth responses to climate is vital for past climate reconstruction and predicting the
responses to future climate changes of trees. In terms of rare and endangered species, this will also help to effectively protect
them. Among the rare and endangered plants of Taxus in China, Taxus fuana has the smallest distribution area and high
field survival pressure, belonging to a very small population plant. In this study, dendroecology method was used to sample
T. fuana populations from Kaire and Jipu in Gyirong, Tibet, we analyzed the correlation between radial growth of T. fuana
and temperature and precipitation related climatic factors, aimed to reveal the main climatic factors affecting the growth of
T. fuana in Gyirong area. The results showed that radial growth of the two populations had different responses to
temperature. Radial growth of T. fuana in Kaire population had a significantly positive correlation with monthly temperature ;
the correlation between Jipu population and monthly temperature was weak and negative, especially in March. Radial growth
of the two populations responded differently to precipitation. Precipitation in winter dormant period ( December) negatively

related to radial growth of T. fuana in Kaire population, while the precipitation in early growth period (May) and late
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growth period ( September) positively related to radial growth of T. fuana. Monthly precipitation had no significant relations
on the radial growth of T. fuana in Jipu population. The results can provide reference for exploring the suitable distribution

area of T. fuana under climate change, as well as the protection and sustainable management of T. fuana.

Key Words: Taxus fuana; radial growth; climate response; precipitation; temperature
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Fig.1 Geographic distribution of sampling plots for populations of Taxus fuana
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Fig.2 Changes of meteorological factors in two sites from 1981 to 2010
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Table 1 Statistics of standard chronology of 7. fuana in two populations

T Population FF#K Kaire i Jipu

K Altitude/m 3140—3170( %) 2650—2780(fi%)
Z5J% Longitude 85°13'34.12" 85°2015.87"
4iJ¥ Latitude 28°28'43.35" 28°21'51.04"
FhEETI AL Population area(mxm) 800x 160 1,600x300
K /N Population size/ 1766 £4 3000

A i Samples size 19 15

4% Average diameter at breast height/cm 10.5 15.8

JPHIHEE Length of series/a 1946—2016 1918—2017
FL[F] X [8] Common interval/a 1976—2009, 34 1971—2011, 41
SR EIEREE Mean sensitivity 0.1482 0.2294

FRif2 Standard deviation 0.3332 0.4321

%M I Signal to noise ratio 8.116 2.119

] IX ] (U REAS BRI P Express population signal 0.890 0.852

FHRI AR 5 R %X Correlation coefficient among—trees 0.323 0.191
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Fig.3 Standard chronological sequence of tree-ring of 7. fuana
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