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Response of radial growth of two conifers to temperature and precipitation in

Potatso National Park, Southwest China
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Abstract: The Hengduan Mountain is located to the southeastern margin of the Qinghai-Tibet Plateau, which is sensitive to
climate change and a hot spot for tree-ring research; it has rich biodiversity and significant climate changes, so it plays an
important role in climate change research. Up to now, tree-ring research in this area concentrated on the upper distributional
limits, however the systematic study of both the upper and lower distributional limits was out of focus. Based on the
dendrochronological method, we established the residual chronologies of Picea likiangensis and Abies georgei at their upper
and lower distributional limits by using tree-ring width data, and studied the relationship between the residual chronologies,
temperature and precipitation. The study can identify the key climatic factors that affect the radial growth of two conifers.
The results showed that; (1) The radial growth of Picea likiangensis was affected by both temperature and precipitation at
its lower limits; there were significant and positive correlations between its growth and November mean temperature (T, )

in the previous year, T, of post growing season ( September-October) in the current year and July precipitation in previous

mean
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year. (2) The radial growth of Picea likiangensis was only affected by temperature at its upper limits, by showing a negative
correlation with T___of post growing season in the previous year, and a significantly positive correlation with T, of growing
season ( June-August) in the current year. (3) The radial growth of Abies georgei was only correlated with temperature.

November T __ in the previous year and growing season T _ in the current year positively affected its growth at lower and

mean mean

upper distributional limits respectively. The results of this paper can offer a reference for the study in effects of climate
change on tree growth in Northwest Yunnan Plateau, and provide a theoretical basis for the management and protection of

forest ecosystems in the area.

Key Words: dendrochronology; upper distributional limits; lower distributional limits; Picea likiangensis; Abies georgei;

climate response
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Table 1 Description of sampling sites

WFh A% AL [H] 54/ m 2J%/E HiJE/N FEA S (/FEE)
Species Code Sampling time Altitude/m Longitude/E latitude/N No. (tree/core)
W{L.Zz=42 Picea likiangensis P1 2016.11 3250 100°02'39” 27°5022" 26/52
2015.08 ocarr e o i
P2 2016.11 3786 99°59'50 27°47'56 27/54
KAELRKZ Abies georgei Al 2017.06 3488 99°57'34" 27°54'42" 30/60
201 5 ’08 o ’ ” o ’ u
A2 2106.11 3954 100°00"12 27°47'10 29/58

K2 ERGUHSHRAHXESH

Table 2 Statistics of ring-width chronologies and common interval analysis

S 4FAE Statistic characters P1 P2 Al A2
FEA R (R/FES) No. (tree/radii) 24/48 26/51 29/57 26/52
JF A B Time span/A.D 1811—2016 1837—2016 1571—2016 1761—2016
EPS>0. BAE/RER

S>Q 85 IAAF/ FHERL 1901—2016/ 12 1854—2016/ 9 1695—2016/ 10 1805—2016/ 12
Year since EPS>0.85/cores
XY E Mean sensitivity 0.14 0.11 0.12 0.13
/A4EX[H] Common intervals/a 1936—2014 1960—2010 1751—2000 1857—2015
NSRS T
HrifE2E Standard deviation 0.13 0.10 0.11 0.11
{5 Y Signal-to-noise ratio 20.33 32.66 11.83 17.39

AL

ﬁézk‘“ﬁsﬁ%%ﬁ, . 0.95 0.97 0.92 0.95
Expressed population signal
R T . 3. e L
B LA TR % 36.02 43.12 41.87 36.25

Variance in first eigenvector
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Fig.3 Response function analysis for Picea likiangensis and Abies georgei in relation to temperature and precipitation at their elevational
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