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Fig. 1 The change trend of the mean temperature and year total precipitation of each month of
the climate station of Laibin, Guangxi (1985—2013)
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Table 1 Basic statistical characteristics of stable carbon isotope sequences of different tree provenances in
China from 1987 to 2013
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Fig. 3 Scatter diagram of correlation coefficients between the 6°C value and inter-annual climate factors along with
longitude and latitude of provenances
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Table 2 Multiple regression analysis model between 6"°C values and yearly climate factors

Fopst CFEV-LE mﬁRZ i Al R 2 ®
Provenance Regression Equation Multiple R Standard estimate error
HNh y=—13.203-8.001.X, 0.449 0.325 0.000
FIn y=—19.370+0.556X;—8.287X5 0.457 0.372 0.000
Flc y=—3.912-9.666X,—11.060X5 0.627 0.403 0.000
GXs y=—24.243+0.589X,—5.738X, 0.526 0.381 0.000
GDc y=—13.071-7.487X, 0.315 0.398 0.001
GXr y=—5.925-9.204X,—9.309.X; 0.517 0.453 0.000
HNq y=—22.641-5.643X,+0.487X; 0.492 0.365 0.000
JXs y=—13.873-6.131.X; 0.234 0.392 0.006
HNs y=12.335-9.568X, 0.331 0.492 0.001
GDs y=—5.553-7.219X,-10.052X;5 0.594 0.351 0.002
SCc y=—20.888+0.664X;—9.072.X5 0.410 0.468 0.001
ZJq y=—8.027-6.541X,—8.035X; 0.482 0.371 0.000
JXx y="13.051-8.976X; 0.383 0.415 0.000
el y=—11.663-5.727X; 0.162 0.299 0.021
Ync y=11.116-6.520X; 0.124 0.386 0.040
GDz y=—13.444-7.968X; 0.375 0.374 0.000
GZI y=-13.931-6.323X; 0.325 0.329 0.001
HNx y=11.909-12.514X;, 0.464 0.494 0.000
ICr y="13.754-7.651X; 0.458 0.306 0.000
GXb y=-12.257-9.575X; 0.289 0.539 0.002
Fly y=—12.475-11.825X, 0.343 0.593 0.001
HBc y="11.677-11.175X, 0.389 0.510 0.000
SXn y=—7.500~7.479X,-8.622X; 0.407 0.474 0.001
Ynb y=13.135-9.909x, 0.521 0.350 0.000
HBt y=—8.853-5.838X,-6.735X; 0.489 0318 0.000
HeN y=—4.711-12.392X5-6.759X, 0.471 0.478 0.000
Ahd y=—5.969-7.017X,—9.963 X5 0.581 0.353 0.000
GZm y=8.712-5.930X,~7.279.X; 0.417 0.377 0.001
ZJs y=—13.965-5.877X, 0.176 0.439 0.017
Flw y=—12.554-8.85X, 0.335 0.451 0.001

2 X R A RN BE, O AR B2 P 1R X6 AT 24P I, X3 B 247 i Ul X5 AT 24 P AR
Notes: X;, X5, X3, X, X represent the minimum relative humidity of the year, the average temperature of previous two years, the minimum temperature of
previous two years, the maximum temperature of previous two years, the average relative humidity of previous two years.
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Responses of 6"°C Value of Cellulose in Tree Ring of Chinese Fir
Provenances to Annual Climate Factors

LIU Xiao-ying', DUAN Ai-guo'?, ZHANG Jian-guo'?, ZHANG Xiong-qing', ZHU An-ming’

(1. Key Laboratory of Tree Breeding and Cultivation of National Forestry and Grassland Administration, Research Institute of Forestry,
Chinese Academy of Forestry, Beijing 100091, China; 2. Collaborative Innovation Center of Sustainable Forestry in Southern China,
Nanjing Forestry University, Nanjing 210037, Jiangsu. China; 3. Research Institute of Forestry Policy and Information,
Chinese Academy of Forestry, Beijing 100091, China)

Abstract: [Objective] Trying to explain the response of Chinese fir (Cunninghamia lanceolata) provenances to vari-
ous climatic factors by analyzing the correlation between stable carbon isotope value in the cellulose of Chinese fir
and the climatic factors. [Method] The §"°C value of cellulose of 30 provenances was extracted and measured from
the experimental forest farm of Chinese fir in Liuzhou, Guangxi. The §"C value, the tree ring, the precipitation, the
mean temperature, the minimum air temperature, the maximum air temperature, the mean relative humidity, the min-
imum relative humidity, the sunshine hours and the humidity index in the current year, the first year and the first two
years were analyzed. [Result] The variation range of §"°C value of tree ring of different Chinese fir provenances dur-
ing 1987—2013 was -20.997 %o — -25.910 %o, showing strong first-order autocorrelation, the correlation coefficient
was 0.181-0.866. The 6"°C value of tree ring of different Chinese fir provenances was significantly and positively cor-
related with the mean temperature, the maximum temperature and the minimum temperature (p<0.05), and positively
correlated with sunshine hours. There was a significantly negative correlation between the 6°C value and the mean
and minimum relative humidity (p<0.01), but no obvious correlation with the precipitation and wetness index. The
results of stepwise regression analysis showed that 26 out of the 30 Chinese fir provenances had linear relationship
with the minimum relative humidity of the current year. [Conclusion] The minimum relative humidity is the domin-
ant climatic factor affecting the 6" °C value of cellulose in the tree ring of Chinese fir provenances, which has little de-
pendence on the precipitation. The response of 6"°C in Chinese fir tree ring to climate factors has obvious lag effect.
The study may provide reference for the cultivation and management of Chinese fir.

Keywords: Cunninghamia lancealata; provenance; tree-ring; a-cellulose; 6°C value; climatic factor
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