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Table 1 Sampling information of tree cores

1 100~1 400 m 430~1078.6 m 1000~2 179 m
1427 m 1409 m 783 m 697 m 1782 m 1603 m
15.1C 1390 mm 15.5 C 1 752 mm 9.7 C 1 375 mm
26°14° N 105°45° E 25°13° N 107°51° E 25°18° N 107°58" E 26°22° N 108°11° E
0°~25° 20° ~65° 30°~50° 5°~10° 30°~70° 10°~30°

Platycarya strobilacea  Machilus cavaleriet  Platycarya strobilacea  Pinus massoniana  Pterostyrax psilophyllus — Pinus armandii

() 47( 26) 41(21) 35( 18) 37( 20) 42( 23) 39( 25)
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1

Fig.1 Karst landform of Guizhou Province and sampling locations

( Haglof ) 2 Frank Rinn LINTAB 5
N N 0.01 mm)
. COFECHA * o
240 600 800
. . 2) ARSTAN *
2/3
6 ( 34
( Do
2
Table 2 Statistical data of treering chronologies
1966~2015 1961~2015 1915~2015 1975~2015 1874~2015 1973~2015
0. 684 0.532 0.584 0.577 0. 537 0. 592
0.390 0. 449 0.374 0.316 0. 359 0.314
0. 482 0. 470 0. 633 0.578 0.616 0. 706
0.226 0. 113 0.332 0. 094 0. 181 0.224
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Fig.2 Mean value of monthly mean temperature monthly mean precipitation and Palmer drought severity

index of sampling sites in Puding County Maolan area and Leigongshan Mt. during 1951-2014
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Fig.3 Standard chronologies of 6 tree species ( black line) core number ( gray line) and expressed

population signal ( EPS gray dot line)
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Table 3 Correlation matrix analysis of standard tree-ring chronologies
( ) ( ) ( ) ( ) ( ) ( )
( ) 1
( ) 0.078 1
( ) 0.199 0.177 1
( ) 0.114 0. 008 0. 044 1
( ) 0. 265 -0.053 0. 061 -0.200" 1
( ) -0. 323" 0. 048 0.021 -0. 096 0.262 1
) p<0.05
(50 ) (50 ~ 0
100 ) .
o . 4
0 ( PDSI)
3.2 ( p<0. 05) p8~c9
4 PDSI (p<0 plO~
c¢7  PDSI (p<0.05) .
MMT MMP PDSI N
p<0.05
4 p6~c9 N 95%

Fig.4 Climatic response analysis of standard chronologies to the monthly mean temperature monthly mean

precipitation and monthly PDSI during previous June to current September
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Tree—rings of Dominant Species in Karst Forests in Southwestern China
and Their Responses to Climate Change

XU Haiyang' >* LIULibin' >® GUO Yinming' >® LIANG Hui* NI Jian'*’

( 1.State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences
Guiyang 550081 China; 2.University of Chinese Academy of Sciences Beijing 100049 China; 3.Puding Karst Ecosystem
Research Station Chinese Academy of Sciences Puding Guizhou 562100 China; 4. Libo Forestry Administration
Libo 558400 China; 5.College of Chemistry and Life Sciences Zhejiang Normal University Jinhua Zhejiang 321004 China)

Abstract: Tree—ring data of six dominant tree species ( Platycarya strobilaceaisthe repeated tree species) of two typical karst areas and
a non-karst area in Guizhou Province China were used to develop six tree—ring chronologies. The different and similar responses of ra—
dial growth to climate change during the past five decades of different tree species of different areas were investigated and the effects of
climate factors to the six tree species were also discussed. Results show that the water—heat condition before the monsoon season is the
main climate limitation for the radial growth of both coniferous and broad-eaved trees in karst forests. The reduction of monthly mean
precipitation and the rise of monthly mean temperature before the monsoon season lead to faster evaporation of soil moisture before the
monsoon thus water stress is enhanced resulting in drought stress on the radial growth of both coniferous and broadHeaved trees in
karst forests. The Palmer drought severity index ( PDSI) indicates weak restrictions on most of the tree growth but in fact water leak—
age aggravates the water stress for the growth of coniferous and broad-eaved trees in the karst areas. Precipitation is not the limitation
for trees growing in the non—karst area because lower temperature at higher elevation of sampling point in the non-karst area reduces
the evaporation of soil moisture from last winter to next spring. The soil and land form in non—karst area is crucial for water reservation
meanwhile high elevation also changes the precipitation patterns before the monsoon which eliminates the water restriction of soil
moisture for the growth of trees before the monsoon. The low temperature in previous December is the main limitation for the radial
growth of coniferous trees with a positive response signal and broadHeaved trees are slightly promoted by temperature and precipitation
in growing season.

Key words: karst forest; tree—ring; monsoon; climate response



