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Fig. 1

Location of sampling sites in the study area
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Differences in the Response of Radial Growth of Three Quercus
Species to Climatic Elements at the Northern Edge of the
Warm Temperate Zone and Prediction

WANG Qi', SUN Jing-yi', LIU Jian-feng', CHANG Er-mei', FENG Jian?, ZHANG Xiao-fang®

(1. Research Institute of Forestry, Chinese Academy of Forestry, Key Laboratory of Tree Breeding and Cultivation of National
Forestry and Grassland Administration, Beijing 100091, China; 2. Liaoning Academy of Forestry Sciences , Shenyang
110032, Liaoning , China; 3. Dalian Institute of Forestry Science, Liaoning Province, Dalian 116014, Liaoning, China)

Abstract: [Objective] The aim of this study was to compare the differences of growth responses of differ-
ent Quercus species to climatic factors in the same climatic region, and pay special attention to the intra-
and inter- species differences at the margins of tree species distribution. [Methods] The response of radi-
al growth of three dominant deciduous Quercus species (Quercus mongolica, Q. variabilis and Q. acutis-
sima) to climatic factors in the northern margin of warm temperate zone in China was analyzed by dendro-
chronological method. At the same time, the relationship between radial growth and climate of three tree
species was constructed by using mixed linear effect model, and their future growth trends were predicted
based on future climate scenarios (RCP2.6 and RCP8.5). [Results] Chronology of Quercus species in the
same area presented high similarity, but there were large differences among different areas. In terms of
the response of radial growth to climate, the chronology of different Quercus species in the same region
and the same Quercus species in different regions are also different. The radial growth of three Quercus
species in Beijing was negatively correlated with the current June temperature, but there was no signific-
ant correlation with the temperature in Xianrendong (Liaoning Province). The radial growth of Q. acutis-
sima in Beijing, Q. mongolica in Hebei and Q. variabilis in Dahei Mountain (Liaoning Province) were all lim-
ited by precipitation. The modeling results showed that by the end of this century, the radial growth of
Quercus species in Beijing and Dahei Mountain would show a decreasing trend, while that in Xianrendong
(Liaoning Province) an increasing trend. [Conclusion] There are significant differences in the growth re-
sponses of Quercus species to climate factors in different areas of the northern margin of warm temperate
zone in China, which are mainly dominated by the climate features of sampling regions. In the next step, it
should be necessary to clarify the relative contribution of various environmental factors (e.g., stand fea-
tures and site factors) to radial growth of Quercus species.

Keywords: climate change; tree-ring; Quercus spp.; radial growth
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