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Response of radial growth of Pinus koraiensis and Picea jezoensis to climate change in Xiao-
xing’ anling Mountains, Northeast China. YU Jian'**, LIU Qi-jing'*, ZHOU Guang', MENG
Sheng-wang' , ZHOU Hua', XU Zhen-zhao', SHI Jing-ning', DU Wen-xian' (' College of Fore-
stry, Beijing Forestry University, Beijing 100083, China; ° Jiangsu Vocational College of Agriculture
and Forestry, Jurong 212400, Jiangsu, China).

Abstract : Based on dendrochronological methods, we established residual chronologies of Pinus ko-
ratensis and Picea jezoensis, with the dominant species of broadleaved Korean pine mixed forest at
low altitudes chosen as the research object, to identify the key climatic factors affecting the radial
growth of the two species in Xiaoxing’ anling Mountains, Northeast China. The results showed that
the responses of the two species to climate factors were different, and P. koraiensis was more sensi-
tive, and hence more suitable for dendroclimatological analysis. Response function coefficients indi-
cated that the radial growth of P. koraiensis negatively correlated with June mean temperature of cur-
rent year, while positively correlated with precipitation in June of current year. There was no signifi-
cant correlation between P. jezoensis and all climate variables. Spatial correlation analysis revealed
that variations in chronology of P. koraiensis contained strong regional signals, and the highest cor-
relation occurred in the vicinity of the study area. Warming caused drought stress, which was the
main factor that limited the growth of P. koraiensis, and it might have adverse effects on the Korean
pine if global temperature continues to increase. The coupling effects of large-scale atmospheric-

oceanic variability may affect the radial growth of P. koraiensis in Xiaoxing’ anling Mountains.

Key words: Xiaoxing’ anling Mountains ; Pinus koraiensis ; radial growth; climate change; drought
stress.

AR S AR W B T R e 2 R B8CE T FHIXRARIE T S R IK S 2 XF X 43K £k
ARAE P I R0 [ 7 S A A R B ek ek

A0 [ FTARY 22 3 4 T ] (31670436) W8 B This work was sup- 2 B8 I DX SR 20 3 b IX 14 303 4 35, 80 1 B S 1) 2
ported by the National Natural Science Foundation of China (31670436). :F'f‘tﬁ%“] ﬁ%%%%%ﬁﬁjhﬁ%é%gi& IZ E/‘J;F')I%

2017-03-27 Received, 2017-08-28 Accepted. - y
s WIHAEZH Corresponding author. E-mail ; liugijing@ bjfu.edu.cn M‘/_:E le§ /% ES L«E E’ lg% éijé/—:‘\'ﬂ;g /E/ﬂ: E/‘J %} ”ﬁ .




3452 R

ORI S

M

28 %

AN WA TR g £ R DI R A AR Ak
SN 5 i L IX 22— ZT A ( Pinus koraiensis) F&
NG H PR AR ARA 25 R G R LLRA PR A F2
FERI T XS5 1 10 e S0 B 422 5 i ] P 21 P A
TE AL, /8% 75 K2 ( Picea jezoensis ) 1F b €145
AR AR B, 32 B0 T3 AR L RN %2
Fe A LI ER 300 ~ 2000 m #7415 8 G, B 5% 1
LT AN PRAE Vi Y £ 0 £ 0585 5 A2 AR o] AR A e
LASLCINAPS I o= S W T (A= gl N | 5> S 3 4
JEERRARAMA R, TSR /N 22 I B A fig] i ZLFA R Y
AL R EEE L

UTEEAE B RAER T )2 TR R AR R K
MR R Bl S Lo R
B A2 TAER AR M, © 20 AR AL b X AE 48
ST 2 A BB RO SRR, g
B ELRAAR Ta] A A W X A 28 A 1 e 3 FE AT T B
FEL N Yu AFUH AR SEAE L, K L 20 RA AR
A RS A 1 ) i B A A S [ X B B g R
T, 2R b b DXAS [) 285 B2 20 P A% 1) A RO 224 b A< P
A AT AE 22 5, AR AR IR T H s TR KRS
ZLRNGT A DX AT R /. T AE Y BT R, TR R
PRI F1 LU 546 [ P 2D PRELAAR ] A2 4 Y 22
T, AR BRI A 2T A A A 1) A K e 1 LA
WFSEHE KT HRIE £0AA AR X TR B A fURk , 3k As
RN @G ) SEARUNIIA R i1 A 2L
WFSE R A5 0 DR 3R R £1 W 4 328 118 A< 468 i) 1o, A7 7F —
FE SR, HL i W AR R U e oL A B B e,
2SR B Wang 851 BT 6 B TR X
ARACTRLLARAR ) A AT SR, (H A0 7 o
ZUI b PR S 2 S e A, R R AU IS R B, X
T BN 8 23 A2 UM 5 R B S R FE AN TR
VAR RE A T 22 ). Yu 2RI IE S, S K
P LA [RVEE SRR B 1 6 5 A2 A K R AP AR 26 57, L
PR IR IR TR £ 08 = A2 32 A2 /K s 52 0 T 5
TR DX A A K B 22 52 B R B . L BP9
LT LU % A2 B — R R AT BT, TR] I 25
SELTRA R B 2 42 2 AN RP G AF 5 45 O Bl
an, SRR S B, K L Y LT AN N B
XM R Wi LA 22 S, AU A8 I AT ) T 20 R Y
B 2R W AR R AR KRR R
I EE IS (Ll oA B BRZTAS B A B fe kA
TR B T 5B 0 R 5 b PR S A2 AR R
T 5 IR AR A ) B 2L K &K Zhuang 4 20)
TR K T I TAFAR b R 2T 0 0 055 25 A2 X6 <

AR I PR 7 AN [ 3l B8 T e ] AR LD AR 1) AR
AR EE AR AR A IR, LA X LERIF 5T T B AR
HA R P Ll DO AR SO AR R A T
X 7N 2 0 il DX LA I #8852 A2 AR ) A X U e
Heme R HEAT RIS, LI 78 e BR AR 1T 5 T %
M DX TR - 2T bR T2 A R R sl S A,
ARFZ X UEEE RS

1 HRBREHRTE

L1 R XA

NPT (46° 28'—49° 217 N, 127° 42'—
130°14" E, 34K 500 ~ 1000 m) , 2 T [ g
VLA RICER , AR LR % 20 1 R VY AL - e
] Lk 2 — , R AR AU X AR AL B AR 1L FrBig Lk,
JEARAETTLAAG B9 1Lt S FR32 IX A A o s A
PET AU, &R IR, BRI LM, U
T 0 2R AR A B . /N2 0 i DR PR ] 30 R /K 3
AR 22 R LR AR 3.6 °C 1 A% F2
A -18.1 °C,7 Afdh, FHR R 22.1 °C L4
[E7K BN 552.1 mm K BB P TE 6—8 A, 4915
AR SRR 62.8%.

T2 DX Ml P B2 DA LT A 3 S i R
SR, TR LA Sy s B A, 554K Lt DA [R] Y
02 B T AR A Z AR RE AR R 4R ( Tilia amu-
rensis ) . /K W Ml ( Fraxinus mandshurica ) . 5% &7 ¥k
( Quercus mongolica) AEREWE(Acer ukurunduense) 6,
AWk (Acer mono )  ZL M # ( Ulmus lacinata ) | HAKE
( Betula costata) . ¥ % % ( Phellodendron amurense) .
K (Acer tegmentosum) (& Hi ( Ulmus japonica) |
1145 ( Populus davidiana ) FIFEMK ( Sorbus dacica ) %5

N

50° - 4 L
49° //g,{ N
J R L 4
h / N
< BN Eipr
T e " RHEN 7
o | }-”‘ | | m_\_A‘ n iiﬁ/j
46° R T M n
it .y
Ml it SRR
°r , Sampling site
s V1 030 60im N Meteorological

123° 124° 125° 126° 127° 128° 129° 130° 131° 132° 133° 134°E

B 1 B CREE S ARG
Fig.1

area.

Sampling sites and the meteorological stations in study



1134 T AR N ZTRN IR 25 AZ AR i) A AR AL A F e 3453

Hb I P AR — L TE R MR Bl G £ 8% R 42 ((Picea
jezoensis ) V% K2 (Abies nephrolepis) 41 J% = #2 ( Pi-
cea koraiensis ) 5. RN FE AR FEH BAE ( Corylus
mandshurica) . B ( Euonymus alatus) A< AL 1L 1L
( Philadelphus schrenkii) F1§I| 7l ( Acanthopanax sen-
ticosus ) ZE TR NG Y 3 B O M SRR Ak (Actinidia
kolomikta ) .

1.2 FEECREEF4ERET

WFFEH LT/ N AR R VLI 2 ARl Ry
FRAT U AR (46°417337 N, 129°2' 17" E, ¥ K
390 m) (& 1) BRAREB ML HA bR, PRl 200 4F
DL B ARSI EE S 0.9, 3 ml N ARl B BE 25°.5%2 A
N T R /N T 2015 4 7 IR B4 B
A AR PEE BB T 10 4> 10 mx 100 m 411 R FE
Mo CRTARR 1 hm? ) FEATHE 0 IE A ) X5 FE 3 4 BT A
AR (Wt =10 em) FEAT AR R ICRIARZE 2
T A BB R 22 BRI LA S A b, AR IR s Sy
352 £k - hm™.

P IR AR AL G051 18 10 DRI BEAL
VRIS TR0 b JZ A A A RRE 1 2T AL T (R 8 5 42, R
FHA A SHETEAR A 125 107 5 Bl R 5 B P AR A S (L
PRI AL A ) . Ay Ul o XA A 3 B8 458 40, e R AR

IUET I —ARAEACFE LS. £ 4 8 5% 25 42 43 1) B X 48
i1 28 ARAR .

AERCFE N DR E AT FT B EL B4R AR
TE S T T UL, E XU AR T R Rk
AT HAAE SURE 4. F) A LINTAB™ 6.0 4F 48 i 15
A (A5 FE R 0.001 mm) I & AF 5 58 . a8
COFECHA F& 7" X 88 g 41 FN o 45 5 00 47 46
55, S 5 33 A0 AH DG 22 e LA AE SUE AR RELS
PR MRS T AR R AR R ST R AR-
STAN F&JE 52 112 LL 2/3 AFE WA M 45 K A RE 4% bR
Bk KB ARA 5 Byist A I T se 4= A AR
K (R L#E) IR 2530 P 51 LLE -3
WA IR AR 22 (STD ) . LA o] 7 500 1 1 [ 0 A5 50
XA T FR AR AL, DASURCEE - 34 006 22
HFH) A 22 HAE 22 (RES) (& 2) ARWF9E 2 48
TS & AR AR AR AR R FAE R R
fge2z oAt
1.3 AEHEES 5T

AF 5 U B SR 7 5 i T AR 22 R 0 (&
3, 46°18' N, 129°35’ E, {4k 100.1 m) , B i) 85 &
56 4, BV 1959—2015 4F. 12 vl I 2 RAE 25 1) 7K
FEEN60.33 km KRB RS H IR (T, ) A

30 120
A 7 v
—J A
25t _ -
r — 1 16
4
20
{12
15}
18
10}
8
:g 0.5 _ 14 E
A :
é‘) 0 L L L L L L L L 0 o
£ 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020 E
30 p 50 <
¥ ]
% 25 N iy
b 'J__,\_r T T —— 1 40 3t
& 20t ; , F——
— {30
1.5+ I
/] {20
10} P
‘ Fan Y' 4 10
05| T
_f‘_ — 1 1

0 —_ =

1650 1700 1750 1800

1850 1900 1950 2000 2020

4E 1} Year

2 B LA RIS R AR AR R T 5 SR A R

Fig.2  Tree-ring width chronologies and number of the core samples of Pinus koraiensis and Picea jezoensis in Xiaoxing  anling

Mountains.
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