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Response of Pinus koraiensis and Picea jezoensis var. komarovii to climate in the transition
zone of Changbai Mountain, China
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Abstract

Aims  Our objective was to reveal the climate sensitivity of Pinus koraiensis and Picea jezoensis var. komarovii.
Methods We used dendroecological methods to analyze growth characteristics and responses to climate of Pinus
koraiensis and Picea jezoensis var. komarovii, dominant species in the transition of broad-leaved Korean pine
forest and dark coniferous forest in Changbai Mountain, China, to reveal their climate sensitivity.

Important findings
growth occurred earlier in Pinus koraiensis than Picea jezoensis var. komarovii. Annual growth rate was signifi-

Radial growth of both species was significantly correlated with the age. Maximum annual

cantly higher in Pinus koraiensis than Picea jezoensis var. komarovii (p < 0.001). Response to climate also dif-
fered. Radial growth of Pinus koraiensis was significantly positively correlated with monthly mean temperature in
July and precipitation in September (p < 0.05). However, radial growth in Picea jezoensis var. komarovii was sig-
nificantly positively related to monthly mean and maximum temperature in May and was negatively related to
May precipitation. Results from response surface analysis suggested that radial growth was mainly controlled by
the temperature and precipitation of the growing season, but precipitation during the early growing season was the
most important factor for growth of Picea jezoensis var. komarovii. Global warming will favor radial growth of
Pinus koraiensis, and this species will be able to extend to higher elevation.
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Fig. 1 Distribution of annual mean air temperature and precipitation in the transition zone of broad-leaved Korean pine forest and

dark coniferous forest of Changbai Mountain.
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Ecological Research Station of Changbai Mountain
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Tianchi weather station has been a seasonal meteorological station since 1989.
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Fig. 2 Annual mean growth and age distribution of Pinus koraiensis (A) and Picea jezoensis var. komarovii (B). — Annual mean
growth; oo No. of samples; Trend line.
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Fig. 3 Annual mean growth rate of Pinus koraiensis (—) and Picea jezoensis var. komarovii (- ) in life span before detrending

(A) and after detrending (B).
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Table 2 Characteristics of chronologies and common interval time span analysis (1900-2007)

HERFFIE(A Characteristic values of chronologies

K8 Pinus koraiensis

fafif A2 Picea jezoensis var. komarovii

SPYIHUKSE Mean sensitivity 0.119
FrUEfn 7 Standard deviation 0.14
—BY FAIR R L Autocorrelation order 1 0.408
AFLIX [ Common interval time span 107 years
FA]SF-J4) H 2% 22 %0 Mean correlations between trees 0.566
{5M: k. Signal-to-noise ratio 7.383
MR Express population signal 0.88
H—X 45 i % Variance in first eigenvector 33.50%

0.126
0.15
0.462

133 years
0.57
5.373
0.84
35.22%
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#*3 UM HGHEEAZRN K EEL0 2245 I R AR . AR R H B K B RAR GG &R
Table 3 Correlation between radical growth of Pinus koraiensis and Picea jezoensis var. komarovii with monthly mean tempera-
ture, monthly mean maximum and minimum temperature and monthly precipitation from October last year to current September

6 ERREHE JI R AR AR
Month Monthly mean temperature Monthly maximum temperature ~ Monthly minimum temperature Monthly precipitation
ARV (N FN ARV (N FN ARV REEN a7 ARV N EN
Pinus Picea jezoensis Pinus Picea jezoensis Pinus Picea jezoensis Pinus Picea jezoensis
koraiensis  var. komarovii koraiensis var. komarovii koraiensis var. komarovii koraiensis var. komarovii
10 0.016 842 —0.148 610 0.144202  —0.096 340 —-0.008 030 —0.133 590 0.022 007  —0.026 140
11 0.045559 —0.033 820 0.062207 —0.138 050 0.116 282 —0.023 060 0.116 913 0.135314
12 -0.041 140  0.017 396 —0.048 760 0.069 014 —-0.075 900 —-0.016 830 -0.073260  —0.092 830
1 -0.061 620  —0.006 060 -0.018220 —0.012 860 —-0.061 140 —0.008 440 -0.071 820 0.154 860
2 0.007 696  —0.093 360 0.089 478  —0.056 980 0.036 983 —0.131 520 0.024 247  -0.020 790
3 0.055464 —0.113 930 0.097 290  —0.095 060 0.045 146 —0.131 350 -0.026 790  —0.069 490
4 0.081 664  0.018 644 0.139605 —0.031 780 —-0.104 300 0.058 651 —0.098 390 0.197 255
5 —0.095310  0.245618" 0.001 078 0.257 572" —-0.160 240 0.011 220 0.031262  —0.300 830"
6 -0.078 740  0.011 415 0.056 267 0.087 162 —-0.112 860 —0.075 860 0.037770  —0.124 800
7 0.272 550"  —0.108 090 0.235536 —0.133 600 0.229 524 0.045 431 0.165 026 0.038 785
8 0.114 868 0.133 427 -0.025 770 0.028 028 0.206 359 0.117 503 0.199 656  —0.009 480
9 0.030813 —0.061 030 -0.062 420 —-0.155970 0.096 529 0.033 930 0.291 068" 0.102 847

* p<0.05.

SRR (1 RS R A o BE K PR 52 i (o) ] A R A
A%, 2001), 3 BRI ) AFEE T o
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