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Fig.1 Location of sampling sites and meteorological stations
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Table 1 The age and mean tree-ring width of Pinus massoniana used for §"°C measurement

FE s WLY16 WLY17 WMSO01 WMS06 JT08 1T22 BLX04 BLX05
P (a) 75 70 84 74 47 58 44 47
AEHTH 5 (mm) 227 2.93 3.27 234 3.17 3.12 3.95 2.69
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Fig.2 Individual and regional averaged 8"C series of different tree-ring components in Pinus massoniana with their §"C difference
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Fig. 3 Monthly variations of climate factors in Xiushui ( JLN ) and Lianping County ( JLA )
£2 DRWRAFRASSCIFIMETSE
Table 2 Statistic parameters of the 8" C series in different tree-ring components of Pinus massoniana
bl WLY16 WLY 17 WMSO01 WMS06
AR AR offgEE 2K GE4ER o R 2K GUR oFRE 2R SRR offYER
FHIE (%) 26108 —24.933  -24.956 -25.215 -23.883 -23.993 -25466 -24.269 -24.252 -24.606 -23.318 -23.475
P (%) -26.066 -24.912  -24915 -25.190 -23.932 -24.012 -25.505 -24.334 -24202 -24.653 -23.493 -23.595
FoRAl (%) 25112 -24.098  -23.652 -23.966 -22.638 -22.987 -24.610 -23.265 -23.248 -24.060 -22.343 -22.780
F/ME (%) 27301 -26.248  -26.145 -25.974 —24.855 -24.764 -26.188 -24.977 -24.892 -25.052 -23.919 -24.069
P 2E (%o) 0.477 0495 0.530  0.454 0.503 0467 0375 0.429 0386  0.281 0385  0.357
BRE(%) -1.828 -1.986 —2.122  -1.801  -2.107 -1944 -1473 -1.767 -1.593 -1.141 -1.653 -1.519
Sl JT08 JT22 BLX04 BLX05
R GRARER R AR GHER AR AR SRR oFHRER SR GH4ER oFER
S (%) -26.001 -24.819 24881 -26.041 -24.828 -24.703 -25.833 24711 -24.803 -25.465 -24.281 -24.306
FFAE (%)  —26.097 -24.923 24966 -26.040 -24.842 -24.686 -25.934 24747 -24.851 -25458 -24.284 -24.297
WA (%0)  —24.773 -23731 -23.611 -24993 -23.748 -23.741 -24.848 -23.505 -23.560 -24.699 -23.356 -23.274
B/ME 0 -27.241 -26.109 -25.874 -26.748 -25.746 -25.610 -26.541 -25.753 -25.575 -26219 -25.268 -25.255
FRiE2E (%o) 0.530 0.523 0514 0438 0.457 0474 0405 0.468 0437 0421 0522  0.507
A5 RE(%) -2.037 -2.105 -2.067 -1.682 -1.840 -1.920 -1.569 -1.894 -1.763 -1.652 -2.149 -2.085
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Table 3 Results of simple linear regression for the §”C between every two kinds of tree-ring components in Pinus massoniana
FEA [mTA 5 i KIE R PlE FEA BIEp¥: KIER PE
WLY16  8"Ces5=0.988+5"C 24+0.854 0.933 <0.001 JTO8 3C 1o 4=0.954+8"C £4-0.019 0.904 <0.001
87 Cusnx=1.072+8"C +4+1.400 0.924 <0.001 8"Cr2=0.9355"C +4-0.579 0.932 <0.001
8" Clsrns=1.028"C s 5+0.482 0.937 <0.001 8°Corp=0.954+5°C sspnx-1.202  0.907 <0.001
WLY17  8"Cuuuz=1.06-5"C +4+2.839 0.853 <0.001 JT22 8"C i 5=0.967-5°C 5.4+0.342 0.912 <0.001
8" Co94=0.966+8"C +4+0.353 0.792 <0.001 8"Cur=0.968 - 8"C 44+0.504 0.880 <0.001
8 Cun2=0.84+8"C 4 2-3.935 0.789 <0.001 3"Cr2=0.927+8"C serx-1.696  0.815 <0.001
WMSO01  8°Cuerns=1.106+8"C »4+3.906 0.844 <0.001 BLX04  §"C g s=1.064-3"C +4+2.782 0.934 <0.001
8" Cler£=0.993+3"C »4+1.036 0.796 <0.001 8" Cotres£=0.967+3"C 5.4+0.177 0.927 <0.001
87 Cos2=0.863+8"C s 2-3.319 0.766 <0.001 8"Cors=0.822+8"C srn-4.484 0913 <0.001
WMS06  8"Cosms=1.161+8"C 14+5.258 0.758 <0.001 BLX05  §°Cuumz=1.086+3"C 24+3.372 0.704 <0.001
8 Cusnz=1.016-8"C +4+0.147 0.814 <0.001 8" Cosrnx=1.092-5"C 5 4+3.491 0.627 <0.001
87 Cos2=0.832+8"C 4 2-4.078 0.738 <0.001 8" Cosres2=0.8398"Crx-3.922  0.801 <0.001
#4 DRIMRARRLSC SRHESEE FREHEERE
Table 4 Correlation coefficients between 8"°C of different tree-ring components in Pinus massoniana and dominated climate factors
Juk il (JLN) ESVN ZRETHER offMER 2 JL#EINULA) ESUN LR YR ofF4ER M
8 H AN EE -0.645 -0.663 -0.693 0.048 9 HAHXMRLE -0.453 -0.383 -0.478  0.095
9 JJAHX I EE =0.585 -0.574 -0.558 0.027 10 HAIXHEE -0.666 -0.659 -0.727  0.068
8 H Pk 0.443 0.458 0.499 0.056 11 AAIXHZEE -0.491 -0.526 -0.537  0.046
8 J1 H % 0.506 0.528 0.559 0.053 10 H #ampEL 0.433 0.505 0.518 0.085
9 H H B4 0.440 0443 0.377 0.066
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Diverse Stable Carbon Isotope Ratios in Tree-ring Components
of Pinus massoniana with Their Climate Sensitivities

Wang Jian', Zhao Yesi'?, Shang Zhiyuan', Bai Shibiao', Chen Zhenju’, Zhang Zhigang'

(1. School of Geography Science, Nanjing Normal University, Nanjing 210023, Jiangsu, China; 2. School of Geographic
and Oceanographic Sciences, Nanjing University, Nanjing 210023, Jiangsu, China; 3. College of Forestry, Shenyang
Agricultural University, Shenyang 110866, Liaoning, China)

Abstract: It has been proved that stable carbon isotope ratio (8"°C)of tree-ring is an excellent physical proxy for
climatic reconstruction in warm and moist regions. However, since wholewood, the raw material of tree-ring,
is composed by different chemical components and it is still uncertain which component contains the most
stronger climate signal in its "”C. In this study, climate sensitivities of 8”C in wholewood, holocellulose and
a-cellulose were compared in Pinus massoniana from mountains of Jiuling and Jiulian in southeastern China.
Results indicated that 3"°C of a-cellulose and holocellulose were enriched by 1.211+0.121%0 and 1.170%0+
0.168%0 compared with the whole wood respectively; 8"°C series of the three components demonstrated high
coherence with significant positive correlation coefticients (p<0.001); Hydroclimatic conditions during the mid-
dle to late growing season were both the dominated climatic factors limiting 8"C variations in the two study ar-
eas and 5"C of the three components all significantly correlated with these climatic factors(p<0.05)without ob-
viously differences. Therefore, it can be concluded that 6”C of tree-ring whole wood in Pinus massoniana is
good enough to be used in the climatic reconstruction at an annual or even longer time scale and holocellulose

or a-cellulose extraction unnecessary during the studies about stable isotopes in tree-ring of Pinus massoniana.

Key words: stable carbon isotope; tree-ring; climate sensitivity; component; Pinus massoniana



