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W OE AR B A A DR A KR A K xR R R A e R R R AR RFFR LK A
A6 B R AL (1600~ 1750 m) Erh i fn 8k = A0 W Rt &, Z |l E R FRF F FHEEM
AEMEKEABFEN X R EREANA, HRRETREKELYF6 ARTARELEZFEMX,
EdisEe HRAEAMX ;a8 EYES ARG REEEFEMX. LA —F £
A EHNAEKTEZIZEENY N, a8 N AEKTEFTEZTEZ N 4. £ 1959—2014
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B, ThHTREREERRFEIMALEKBEBE AFARERTUNTNAELLEET
Ka st A KL ERRERELFMELSE.

KW BEmAEK; Erb; 2%, AREN; Kal

Interspecific difference of relationship between radial growth and climate factor for Larix
olgensis and Picea jezoensis var. komarovii in Changbai Mountain, Northeast China. WANG
Shou-le*, WANG Xiao-yu’, GAI Xue-rui*, DAI Li-min’, ZHOU Wang-ming’, ZHOU Li’, YU
Da-pao’* (' Xinjiang Institute of Ecology and Geography Chinese Academy of Sciences, Urumqi
830011, China; *>University of Chinese Academy of Sciences, Beijing 100049, China; °Jiyang Col-
lege of Zhejiang A&F University, Hangzhou 311300, China; *School of Tourism and Hospitality
Management , Shenyang Normal University, Shenyang 110034, China; ’Key Laboratory of Forest
Ecology and Management, Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang
110016, China).

Abstract; To clarify the responses of radial growth of different tree species to climate change and its
stability, we explored the relationships between radial growth and climate factors of larch ( Larix
olgensis) and spruce ( Picea jezoensis var. komarovii) distributed at high altitude (1600-1750 m)
on the northern slope of Changbai Mountain, using the chronological method. The results showed
that the growth of larch was significantly positively correlated with the maximum temperature in June
and negatively correlated with the precipitation in June. The radial growth of spruce was significantly
positively correlated with the maximum temperature in May. Results from redundancy analysis
showed that larch growth was mainly affected by summer temperature, while spruce growth was sig-
nificantly restricted by spring temperature. During 1959 — 2014, the relationship between larch
growth and summer temperature was relatively stable. For spruce, the correlation between radial
growth and spring temperatures had gradually weakened since 1986, mainly due to the growth slow-
down because of decreased maximum air temperature. Our results provide theoretical references for
predicting the growth response of conifers at Changbai Mountain region in the context of climate
change.

Key words: radial growth; Larix olgensis; Picea jezoensis var. komarovii; climate change; Chang-
bai Mountain.
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Table 1  Statistical characters of chronologies of Larix
olgensis and Picea jezoensis var. komarovii and common
intervals analysis

A fLAg N il ey
Item Larix Picea jezoensis var.
olgensis komarovii
BEAR & (BR/5) Sample size 32/60 32/62
(plant/core)
AR 95 Annual ring width 0.690 1.169
(mm)
AFEX[E] Common intervals 1858—2014 1888—2014
AEFHH Chronology type STD RES STD RES
FrifE2E Standard deviation 0.261 0.215 0.402 0.121
A HRE Mean sensitivity 0.201 0.259 0.124 0.139
—Br A #5E Autocorrelation 0.535 -0.064 0.885 0.043
order 1

PSR RS 225X Correlation  0.309 0.315 0.230 0.341

coefficient among trees

ML Signal-noise ratio 34.18 40.27 15.49 26.90
FEA AR Express popu-  0.972 0.976 0.939 0.964
lation signal

H—E M i 7 22 HE Vari- 45.4 484 28.4 36.0
ance in first eigenvector (%)

STD . FrifE4EZ Standard chronology; RES: Z(HERE Residual chronology.

AR R E BT B 1 6 v T I AR i ( BAL) 7E—
FEREE T REAS S W A AR K AR AL, TR A B 5 R
BATL A A AE A6 T v P A 5 < A2 1 2R K
£ 7 o R/ W (1l

BAI=n(R*-R, %)
T R RARARAE s n RRPARIE AR
1.4 SAfER

KA Ab R g E204 34>, R0 K
FE Az R G TR L0 3 1982
SRR TC B 2S5 B , 1 1 e Al A B

10

) 77 1) A g, BRI O AR B R A 0 R4
(42°43' N,128°12" E, 4 591 m) , Fudick A T+
FE S G508 M ( hitp : //data. cma. cn/) CHorp TR
Bt g A BT, s IR (T, ) AR
W (T, ) FHFEKE (P). R H Double-mass J5
I RGBT — PR 56, 25 R R A R
JE SRR TCRE AL 5 A8 FAS 34 5] 43 A Ry o3 B 22 45 Pk
A K B OCHR R A BNR R 12 A X
RAZE( HERFEIH) EFEA—5SH) &
ZE(6—8 H) FIkZE(9—10 H).
1.5 b

ABFFEH ] SPSS 19.0 R 3.5.1 Fl DendeoClim
2002 #AF, AT HE 2 A2 TR AN A AR B 5 A
RS2 i 5 1 ol 25 AR BEAT I shAH 56 20 #r
PRV TP A A R 53R SIS K R,

2 ERENH

2.1 AERGIFFHE

A3 A TER L R AR A 0 95 A 0 085 2 A2 AT
FALF X G AR R A I i AT 3R 10 7 24 sk
4 0.26, 424 0.14 , BB 7E - FA K7 i X FR
BeARA T ARURR (% 1) . AN IRORE A5 A48 )3 91 8] 1) °F
PIAHOC R 0.3 DL, U4 SRR IRIAE S A 428 ) A
KN —3K, T T 52 AH AL R BE R 52 i Jor 24 )
BF, PIANAE R E MR LG AR SRR M DA BSE —
BT TR 1Y) 7 2 ARG A v, TR S T R VAR A
Vi AN AL 65 5 A2 138 6 THAR 0 U2 E Y. D2

a
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Fig.2 Basal area increment ( BAI) sequence of tree- rlnﬁfor Larix olgensis (a) and Picea jezoensis var. komarovii (b).

»ﬁ&{t‘i BALJF MR B 1986 4 BAI LMERLA R

fit for BAI, and the column represented sample numbers.

FHFEAHL The dot and line represented BAI sequence, the thick line represented the
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Table 2 Correlation coefficients between chronologies
tors

of Larix olgensis and Picea jezoensis var. komarovii with climate fac-

Ay VEMF Larix olgensis 115 42 Picea Jjezoensis var. komarovii

Month T, Thas T in p T, Toas T in p
pll -0.226 -0.154 -0.196 0.052 -0.253 -0.157 -0.248 0.172
pl2 -0.180 -0.114 -0.191 0.039 -0.280" -0.190 -0.322" -0.182
cl -0.038 -0.059 -0.061 -0.030 -0.162 -0.150 -0.194 0.055
c2 -0.095 -0.174 -0.069 0.013 -0.225 -0.213 -0.210 0.064
c3 -0.417" " -0.445" " -0.343" " 0.107 -0.368" * -0.286" -0.391" " 0.122
c4 -0.418" " -0.355" " -0.334" -0.129 0.007 0.097 -0.148 -0.169
c5 0.079 0.019 0.032 0.025 0.219 0.311" -0.063 -0.041
c6 0.381" " 0.510* * 0.008 -0.425** 0.074 0.226 -0.139 -0.065
c7 0.084 0.126 -0.016 0.068 0.013 0.003 0.055 0.032
c8 0.193 0.105 0.170 0.130 -0.016 0.006 -0.029 -0.018
c9 0.018 0.103 -0.022 -0.066 0.043 0.062 0.054 0.037
cl0 -0.078 0.031 -0.139 -0.193 -0.268 " -0.074 -0.329" 0.005

% P<0.05; # % P<0.01. pl1.pl2 F/m E—4 11,12 A ,cl ~cl0 F/R 244 1—10 A pll, pl2 represented November and December in previous

year; cl-cl0 represented January to October in current year. T, : HA 35 ik Monthly mean temperature; T

Toin s TARIRE Minimum temperature; P; [#7K 3 Precipitation.

FTLAE 7 AR AR AR K ANk 3, 7F 1986 4F 2
Je A Y i g i £ 0% 2 A2 AE 1986 AF 2 RS Wi 1
I, 7E 1986 4F 2 J5 HAR A K A BRI
2.2 BrAEKSSMEEE TR

H13¢ 2 W LA Y, Y& HEAA AR RT3 5 24 3 il
4 VYRR SAGEE s L & 6 H KR
BEFA, 524 6 A ¥R fm RE 2 B A
Xl ~AZAR IR A L —4F 12 H 244F 3 HF
IR A IR 2 S A G, 54 4E S A e
R A I 2 IE AR G

Sy i — A X 531 9 I R F2 8 7 A2 5 A TR T )
KR FIHH2ZEEFR S F R BT U4 T
(RDA) & 3 AT LI H L 1E 16 AN Z5 P s
g A2 IV MR R 5 A R BRI
AR, ST ERR K AR S 2 0 95 =<
FAAF2R 5 75 2 o e T P8 2 B 28 1) E AR DG T
Vh A B B 0 v R R B I AR
2.3 WARAERKRSFETHURNISCR

R e TR T F20098 7 A 95 A8 £ K %) 8 i) e
i, AT A B S S A K IR R AT
8 LA o i R A 4], AR 3 A O o M A
ARRE A A L DX P8 s R £ 8 A2 A K SRS
FRoEtE hE 4 vTLUE 1, fik A2 TV A A
FIFH 5475 B e TR O M Bh AR G B S 45w 1) 7
O IR R A K 55 2 B ZRIR ¢ R AA7E I i
255 :1959—2014 4 (0], 5 AN R 5 B i il
FE RO R AR RRE , 1t 0 35 IE AR OC (BRI IR
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E By .
max ¢ 1R IR Maximum temperature ;
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Fig.3 Redundancy analysis (RDA) between the chronologies
of Larix olgensis and Picea jezoensis var. komarovii (1959-2014)
with seasonal climatic factors (1959-2014).
AR 1) 5 A 1) (] ) AR 2 BT B (Y TR G, e 1 AR
BABGRI TR, T EARFAHEC, ) B AR AU A 7
#&5% Vectors pointing in nearly the same direction represented a high pos-
itive correlation between chronology and climate factor, while in opposite
direction represented a high negative correlation, and in vertical direction
represented a weak correlation. The longer the vector was, the more im-
portant the climate parameter. LY ; &M Larix olgensis; YS: faffz
#% Picea jezoensis var. komarovii. T, T T g T AN%EZE FEE,
AT KERIIE Tyws Tors Taw» T
in winter, spring, summer and autumn, respectively; T, .- T s ~
T e ~ Tt 7T A AT R F HF KENEFRE T,
T T

't indicated the temperature

masspr > Lmaxsum s Lmaxaue inCiated the maximum temperature in winter,
spring, summer and autumn, respectively; T in ~ Tiinspr ~ Dminsum +
A FE T KENBARRE Ty Toinges T
T inawe Indicated the minimum temperature in winter, spring, summer and
autumn, respectively; P P P P IR NE T HE K
F FKEMREK P, P, P

winter, spring, summer and autumn, respectively.

minaut

minsum

P, indicated the precipitation in

sum 2
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Fig.4 Moving correlation coefficient between chronologies of Larix olgensis and Picea jezoensis var. komarovii with seasonal maximum

temperature.

LY-win LY-spr.LY-sum LY-aut 7} J WIS MM ER 54T HE HE KEREHEENMHERE LY-win, LY-spr, LY-sum, LY-aut indicated the
correlation coefficients between chronology of Larix olgensis with maximum temperature in winter, spring, summer and autumn, respectively; YS-win YS-
spr.YS-sum YS-aut 433 h ik A ER 5L T FE B KEREIREHZERE YS-win, YS-spr, YS-sum, YS-aut indicated the correlation

coefficients between chronology of Picea jezoensis var. komarovii with maximum temperature in winter, spring, summer and autumn, respectively. r: FH5&

Z U Correlation coefficient. * P<0.05.
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