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Abstract: [Objective] This research was to explore the responses of tree ring width of Larix chinensis
at different altitudes in Taibai Mountain to climate change. [Method]) L. chinensis was chosen as sample
tree and sampling sites were set up at the same direction of slope in different elevations (3 100, 3 200,
3 300,3 400 m). Samples were collected at the height of 1. 3 m of sample trees and then dried, polished and
analyzed by Tree-Ring Analysis System-WinDENDRO™ 2005a were done to measure the ring width,cross-
dating and establishing chronology in various altitudes;through correlation analysis and response function
analysis, the responses of Taibai Alpine L. chinensis rings on the climate and the variable of Response
Function were studied. [Result] The result showed that there were differences between plot No. 4 at the
highest altitude and other plots (No. 1,2 and 3). The temperature of March, April,]June and July in current
year positively was related with tree-ring index series of plot No. 1,No. 2 and No. 3 while negatively related

with plot No. 4;in addition,there was a negative relation between the precipitation of March, April,July in

* [k HWIT 2010-06-16
(H4wmH] EFRE 5 H (2007BACO3A02-06-03) ; Mol 24 25 ¥ 47 b BFBF % 15 (200804010)
(PEHRAT FERFE963—), B, e gz B, Bl 8% , £ 8 A FR AR EM 5 . E-mail: kangchenj@ yahoo. com. cn



142 P AL AR MBI A2 4R (A SRR 2 B 5 38 &

current year and tree-ring index series of plot No. 1,2,3 while there was a positive relation between the
precipitation of March, April,July in current year and tree-ring index series of plot No. 4. Response Func-
tion analysis indicated that the variable of Response Function on the climate elements (temperature and
precipitation) at plot 1 of the lowest altitude took the largest proportion within the research plots, while,
compared with the precipitation, the variable of Response Function on the temperature at plot 4 of the high-
est was much bigger. [Conclusion] There is a significant difference about the variation of ring-width index
between the highest altitude and other elevations. Through Response Function analysis, the contribution
rate of climatic factors to chronological tables of the lowest altitude reaches the peak value, but for the

highest within research plots, the growth response of L. chinensis on temperature is much more sensitive

than precipitation.
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Table 1 Information of sample plots
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Sampling site North latitude East longitude Slope direction Elevation Slope position Sample number
33°00. 253’ 107°48. 635’ # {45 South east 3100 I3 13 Upper slope 44/22
2 34°00. 143’ 107°48. 561" i % South east 3 200 3457 Upper slope 22/11
3 33°59. 718’ 107°48. 685" 1 P South west 3 300 37 Upper slope 42/21
4 33°59. 883’ 107°48. 389" 1 4 South east 3 400 37 Upper slope 38/19
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Table 2 Statistics of datecrossing of tree-ring width series of L. chinensis at different altitudes

A

— B A HTE R L

FAE MR /m CRE JBERD THHARE  TIERIE/ mm Firetomdon TS R

Sampling site Elevation Sam[ﬁg number Correlation Mean ring-width autocl)rrclation Mean sensitivity
1 3 100 44/22 0.558 0. 320 0.067 0.213
2 3 190 22/11 0.725 1. 705 0.161 0. 144
3 3 300 42/21 0.525 0.578 —0.035 0.208
4 3 400 38/19 0. 240 1.523 —0.277 0. 189
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Table 3 Statistics of tree-ring width index of L. chinensis and analysis results of common interval
RIS AT ] 23 25 5
Statistics of series Analysis result of common interval
P o . HE e . F—3
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ampling i 5 rir ) % KRB < o 51 1 Ay it e 7 2%
: BE =3 Average R . . Correlation N ek )
site . Correlation Signal to Variance
Mean Mean standard First order between . Subsample L
Lo o . . between noise . in first
ring-index sensitivity deviation autocorrelation samples signal strength .
trees eigenvector
1 0.983 0. 280 0.175 0.165 0. 537 0.576 24.13 0.913 0.891
2 1.012 0.216 0. 154 0.135 0.541 0.642 22.41 0. 862 0. 857
3 1. 009 0.277 0.171 0.016 0.528 0.563 21.85 0.901 0. 825
4 0.974 0.284 0.157 0.163 0. 487 0.521 23.46 0. 887 0. 895
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Table 4 Correlation between width and climate variables of L. chinensis at different altitudes

B P , R R

Mean Sampling site F%ﬂ( Jf‘—i_ Sampling site
temperature 1 P 3 1 Precipitation 1 , 3 1
3 A Mar. 0.16 0.14 0.17 —0.41* 3 A Mar. —0.10 —0.29 —0.47** 0.19
4 A Apr. 0. 26 0. 14 0.12 —0.12 4 F Apr. —0.42" —0.23 0.07 0.07
5 A May 0.05 0.07 —0.05 —0.16 5 A May —0.13 0.03 0.07 0. 04
6 H Jun. 0.10 0.02 0.18 —0.51" " || 6 7 Jun. 0.10 0.29 0.20 —0.14
7 Jul. 0.11 0. 30 0.12 —0.37* 7 H Jul. —0.07 —0.01 —0.05 0.22
8 A Aug. —0.14 —0.22 —0.18 —0.06 8 H Aug. —0.07 —0.03 0.15 —0.29
9 A Sep. 0.09 0.05 —0.05 —0.21 9 H Sep. 0.05 0.28 0. 10 0.18
10 A Oct. 0. 04 —0.06 —0.04 —0.08 10 H Oct. —0.07 0. 30 0.19 0.16
# Spring 0.32" 0.14 0.05 —0.19 # Spring —0.35" —0.10 0. 10 0.07
¥ Summer 0.02 0.02 0.04 —0.40" H Summer —0.06 0.07 0.15 —0.19
# Autumn 0.08 —0.01 —0.05 —0.17 Fk Autumn 0.01 0. 25 0.17 —0.21
& Winter —0.16 0.07 0.03 —0. 26 & Winter 0.15 —0.05 —0.21 —0.05

e B JE 7 AR 3K P (P 0. 05) b * 2 ek B 3K F (P<0. 01)

Note: * at the end of data represents the correlation reaching significant level, * * at the end of data represents the correlation reaching more

significant level.

M 37 R AR A3 AT 25 1 (T D) B WA 1B L R
NG S oS et B A DU NIEEAR G R Uk R 052
B 14 W) SO PR R A 6 i T A s BE B TR TR
FE Ul E X e TR 4 5 A M AR B 4R MO 51 R WY A

100
801
60r

40t

Wi 1 BRGS0 B AR R R e
Variable of response of function

20¢

B

Temperature

B 3 SHEMA I T AEANR T 1.2 SR .
UiESGE, ONSEAR SR A PSSR A7 R S
Xt AR R B — € A 20 1E .

H3100m;E3200m;E3300m;B3400m

Rk B2 wBESEKELXRER

Precipitation Temperaturetprecipitation

Bl 1 ORIREIEEKR R F LD AZ AR R AR 1) A 4 6 3 289 3R R A B K i 1 0 7 43 A7

Fig. 1 Response analysis between tree-ring radial growth of L. chinensis at different elevations and mean

monthly temperature and total monthly precipitation
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