55 45 55 1 S & 7 i Vol.45,No.1
20254F 1 H ACTA ECOLOGICA SINICA Jan.,2025

DOI: 10.20103/j.stxb.202310262330

AR, XU , 2 800, B AR ) P 2R 4 0, SR, T IR, SRITA , A AR AR A 1L TR AR L AR 1) A K X M7 Ak i I 1) AR P TEA AR
A4, 2025,45(1) 1 157-167.

LiJX, LiuYM, Peng JF, Lii RS, He Z X, Li J K, Peng M, Wei X X, Zhang K Y, Hou D L.Stability assessment of response of Pinus armandii
Franch. radial growth to climate change at high altitude in Funiu Mountains, Central China.Acta Ecologica Sinica,2025,45(1) ;157-167.

£ 2 LU 9 5 L 2 ) 2 X S AR T AL MR R B TR T
P £

ARk 2wyt HaPENT BEAY TP A FaE Y &, Fda R
47*:4@%1

1 iR R M S AR 2= B, JFEF 475004

2 IR MR R G S BN G SR R, JTE 475004
3w R, W& 471400

4 EE L LSS, 1§ 471400

B SR I IR AE S RGN ENAS e B RIR BT B 2 T AR T R . R R BRIE T
5t MBI (Pinus armandii Franch. ) 42 [a) A= & %S g g i Fe g P, LA R AR 20 LU S v it X AR LIS B BR A Wbt RN 4 48 i 4R
BIEE MRS, HENL T AR ILAA BT IS A8 OB AR SR I T AR HEAR 15 2% AU R T DG I A A S AR DG o0 BT, 465
RRYI 1) B S RRAERMA O v e & I 2 A RIUBAE B, OF BB R SR i U LU b S 8 3% 5 2) AR 2
TR oK AR A AR TR S AR IR AR AR I A K E A BT — A K FE (6—8 ) KR G 1Y
B, BRI ARG AR 2 IR EEAR G, W A2 AR AR K AR I (8.9 ) KA G IR 53) @S T AR LA LR b
FAFE R KA B T AT —4F 8 HIRBEZ B A2 40 0y EZRREI R 107 244F 9 H oK R Mokt Az 4 il FEZERR IR, A KA
RIS AT A R B —804) B A R 23 XA —AF A TR (6—8 JT ) IR B2 119 70 M 1o R X008 85 ) T i v 252 ik 5353
RN T AR RIA”, MeAh, FAERT 2 IR B 0 I e RS 5 Wb X 9—10 F BEIK Ay S ma R GR R BEE A BRI
TACRE SRR, U IR E R0 TR A R TR A4 L Sk A LA 1) A 4K 33X — A FE 45 A ] DICAAR A L X i ZRAREE 2R
Z07 R AR L T B4R
KB AR R AR s S B s Tl 5 U 1 5 A

Stability assessment of response of Pinus armandii Franch. radial growth to

climate change at high altitude in Funiu Mountains, Central China

LI Jiaxin', LIU Yameng', PENG Jianfeng"> ", LU Runsheng’, HE Zhongxia®, LI Jinkuan', PENG Meng', WEI
Xiaoxu', ZHANG Keyu', HOU Dele'

1 College of Geography and Environmental Science, Henan University, Kaifeng 475004, China

2 Henan Province Key Laboratory of Earth System Observation and Simulation, Kaifeng 475004, China

3 Forestry Bureau of Songxian County, Luoyang 471400, China

4 State owned Wumasi Forest Farm in Song County, Luoyang 471400, China

Abstract; Climate change will impact the dynamics of global forest ecosystems, in which the formation of earlywood and

latewood is directly influenced by seasonal climatic factors. In order to clarify the stability of response of Pinus armandii
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Franch. radial growth to climate under the background of global warming and drying, this study focuses on the earlywood
width (EWW) , latewood width (LWW ), and tree-ring width ( TRW ) of P. armandii at high altitudes in the Funiu
Mountains of Henan Province. Standard chronologies for EWW, LWW and TRW of P. armandii are developed, and
correlation analysis and smoothing correlation analysis are conducted between the standard chronologies and various climate
factors. The findings reveal the following: 1) The study reveals a stronger correlation between EWW and TRW , which may
contain more similar climatic information, and the EWW exhibits a more significant sensitivity to climatic changes to the
LWW. 2) Different seasonal changes in temperature and precipitation affect the formation and growth of tree rings in EWW
and LWW. The radial growth of P. armandii in this region is predominantly influenced by the hydrothermal combination
during the prior growing season ( June—August). Specifically, the radial growth of EWW is also related to the temperature in
February of the current year, while the LWW is also affected by the hydrothermal combination in the later part of the
growing season ( August and September) of the same year. 3) We establish growth models for the EWW, LWW and TRW of
P. armandii. It is determined that the temperature in August of the previous year is the main limiting factor for the EWW
and TRW, while the precipitation in September of the current year is the main limiting factor for the growth of the LWW.
The results of the growth models are relatively consistent with the results of the correlation analysis; 4) EWW, LWW and
TRW are negative response to the previous year’s growing season (June—August) temperature and relative humidity positive
response is weakened. This phenomenon is a climatic “phenomenon of differentiation”. In addition, the positive response of
EWW to February temperatures is intensified, while the LWW shows an intensified negative response to precipitation levels
in September and October. Consequently, as the global trend of warming and drying intensifies, especially the warming and
drying in summer is more conducive to radial growth of P. armandii at higher altitude, this research result can also provide

scientific basis for forest management and economic development in Funiu Mountains.
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Fig.3 Characteristics of Climate factors in the study area from 1967—2018
F1 WRTEEREERBGITHFIE
Table 1  Statistics of tree-ring width standard chronology (STD)
HEAE Characteristics EWW LWW TRW
AERFEA (F/FRE) Samples in chronology ( core/tree) 49/88 49/88 49/88
SR E Mean sensitivity (M. S.) 0.256 0.268 0.223
HrifE 2= Standard deviation (S.D.) 0.355 0.334 0.330
NHEXE](4F) Common period ( year) 1986—2021
FIrAa B B A5G 2R EX ALl series correlation (R,) 0.159 0.172 0.170
A R EL Correlation within trees (R, ) 0.382 0.381 0.476
WTE) A & 2R B Correlation between trees( R;) 0.156 0.170 0.167
{5 . Signal—noise ratio (SNR) 14.507 15.785 15.765
REA M e Expressed population signal (EPS) 0.936 0.940 0.940

EWW . T4 FE B earlywood width; LWW . 41 6 B latewood width; TRW ; 252 55 tree ring width

XEM =AMERYEARLZHIREER . FEA SRR R 3 — DB B9 1E, 73512 0.936.,0.94.0.94, fiE
G RRIZ M XA SRR . AN, i TR XSG BRI |, S EUR AR 2E S B 3 X R AR A (IR
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