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Difference in responses of major tree species growth to climate in the Miyaluo Mountains,
western Sichuan, China. GUO Ming-ming', ZHANG Yuan-dong', WANG Xiao-chun®, LIU Shi-
rong' ('Institute of Forest Ecology, Environment and Protection, Chinese Academy of Forestry/Key
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na; > Center for Ecological Research, Northeast Forestry University , Harbin 150040, China). -Chin.
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Abstract; To explore the responses of different tree species growth to climate change in the semi-
humid region of the eastern Tibetan Plateau, we investigated climate-growth relationships of Tsuga
chinensts , Abies faxoniana, Picea purpurea at an altitude of 3000 m (low altitude) and A. faxoniana
and Larix mastersiana at an altitude of 4000 m ( high altitude ) using tree ring-width chronologies
(total of 182 cores) developed from Miyaluo, western Sichuan, China. Five residual chronologies
were developed from the cross-dated ring width series using the program ARSTAN, and the relation-
ships between monthly climate variables and tree-ring index were analyzed. Results showed that the
chronologies of trees at low altitudes were negatively correlated with air temperature but positively
with precipitation in April and May. This indicated that drought stress limited tree growth at low alti-
tude, but different tree species showed significant variations. T. chinensis was most severely affected
by drought stress, followed by A. faxoniana and P. purpurea. Trees at high altitude were mainly
affected by growing season temperature. Tree-ring index of A. faxoniana was positively correlated
with monthly minimum temperature in February and July of the current year and monthly maximum
temperature in October of the previous year. Radial growth of L. mastersiana was positively correla-
ted with monthly maximum temperature in May, and negatively with monthly mean temperature in
February and monthly minimum temperature in March. In recent decadal years, the climate in
northeast Tibetan Plateau had a warming and drying trend. If this trend continues, we could deduce
that P. purpurea should grow faster than T. chinensis and A. faxoniana at low altitudes, while A. faxo-
niana would benefit more from global warming at high altitudes.

Key words: tree-ring index; climate response; temperature; precipitation; Tibetan Plateau.
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Fig.1 Geographical location of study area.

I . ¥ River. A fIRHEHRAFS Low-altitude Tsuga chinensis; B (P2
WIRIT A #2 Low-altitude Abies faxoniana; C: fKIGEIHK LR =42 Low-
altitude Picea asperata; D BRI A K2 High-altitude A. faxoni-
ana; E; EER DY) LT A2 High-altitude Larix mastersiana. Mi . KEE
L: ! Miyaluo County; Ma: IR A Markang County; Du: HBYLHETH Du-
jiangyan City; Ch: W#T Chengdu City. T[] The same below.
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RAEPREE A AR Al IR B2 N ) A BT AN ()L
RS IBRHE N IF AT 9 5 R AR
1 ARED, B R Z DR AE 30 JRELES, 2R EE
182 ARAEN (R 1).
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Table 1 Information for tree-ring samples from different

tree species in the Miyaluo Mountains, western Sichuan

FE £ SR 2 i3 537 S T S &

Site and tree species Longitude  Latitude  Altitude Core
(m) number

TR A2 102048"  31°39 2881 27

Low-altitude Tsuga chinensis

RIFRIRIT IS 12 102°51"  31°37' 3199 40

Low-altitude Abies faxoniana

TRIEFR SR BN 102°51"  31°37' 3179 45

Low-altitude Picea asperata

FERUR LI A2 102047 31°39’ 3864 40

High-altitude Abies faxoniana

FHER DU T4 102044 31°52" 3809 30

High-altitude Larix mastersiana
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Fig.2 Monthly mean precipitation at different stations.
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Fig.3 Monthly mean temperature and total precipitation at Mar-
kang weather station ( 1955-2011) , western Sichuan.

1. FBkE Precipitation ; . ik Temperature.
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2 ERESH

2.1 AR RARFARIE
Wt 5 D ZE(HAFE R A LXK (] (1848—2011 4F)
FIFAIE R B (e 2) T AR AR R B A B i —

F2 NIEREFHEARMAREEEREHEXRE
Table 2  Correlation coefficients of residual chronologies
for different tree species at in the Miyaluo Mountains, west-
ern Sichuan (1848-2011)

Btz IRVLRK,  EREK IRILEE

Low- Low- Low- High-
altitude altitude altitude altitude
Tsuga Abies Picea Abies
chinensis faxoniana asperata___faxoniana
RIEARIR TS 0.249* *
Low-altitude Abies faxoniana
R SR BN 0.192"  0.366" "
Low-altitude Picea asperata
RIS 0.160" 02137 " 0.127
High-altitude Abies faxoniana
AR I £14% -0.109 -0.052 0.187  0.09

High-altitude Larix mastersiana
* P<0.05; * * P<0.01.
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Fig.1 Tree-ring index of different tree species at five sampling

sites in the Miyaluo Mountains, western Sichuan.

I . FF5F5%5L Tree-ring index; Il . #E4<HE Number of samples.
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Fig.5 Correlation coefficients between monthly climatic data
and different tree species (1955-2011).
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Table 3 Major statistic characteristics for residual chronologies of different tree species in the Miyaluo Mountains, western

Sichuan
TiH FOIKE CFBURE bR CFIMCRE WL FEARRR H—RHERTr
Item Time Mean Standard Mean Signal to REM PR
span sensitivity deviation correlation  noise ratio  Expressed Variance in
coefficient population  first eigenvector
signal (%)
(R IRAZ Low-altitude Tsuga chinensis 1848—2011 0.18 0.14 0.26 7.70 0.89 31.2
(RIFRIR TR AZ Low-altitude Abies faxoniana  1763—2011 0.12 0.11 0.26 11.40 0.92 29.4
IR E R ZAZ Low-altitude Picea asperata  1679—2011 0.15 0.13 0.29 12.86 0.93 31.5
FRTEHRIRITAAZ High-altitude Abies faxoniana — 1768—2011 0.10 0.11 0.37 20.31 0.95 39.7
R DY) 2T 42 High-altitude Larix mastersiana  1836—2011 0.15 0.14 0.36 15.93 0.94 40.2
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