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Fig.9 Anomalies of monthly mean temperature and precipitation in extreme low growth year in the Jigong Mountain
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Response of growth in early-wood and late-wood of Pinus
massoniana to abrupt warming in the north-south transition zone:
A case of the Jigong Mountain National Nature Reserve in Henan

Li Jinkuan', Peng Jianfeng'’, Peng Meng', Wei Xiaoxu', Li Xuan', Cui Jiayue'

(1. College of Geographical Sciences, Faculty of Geographical Science and Engineering, Henan University,
Zhengzhou 450046, Henan, China; 2. Key Laboratory of Earth System Observation
and Simulation of Henan Province, Kaifeng 475004, Henan, China)

Abstract: Global warming causes change in tree growth and even the whole forest ecosystem.
The Jigong Mountain is located in the transitional zone between north subtropical zone and
warm temperate zone. Tree growth in the Jigong Mountain is sensitive to climate change.
However, the relationship between the radial growth of Pinus massoniana at the edge of the
distribution and climate change is not clear. In this paper, the response and stability of whole
ring (RW), early-wood (EW) and late-wood (LW) radial growth data of Pinus massoniana to
climate change at peak of Jigong Mountain were analyzed. The results showed that the residual
chronologies of RW, EWW and LWW of Pinus massoniana in the Jigong Mountain contained
more climate information, and there was a high correlation between RW and EWW and LWW
chronologies. The response of RW and EWW chronologies to climate was better than that of
LWW chronology. There was also a certain difference between RW and EWW and LWW chro-
nologies and the climatic factors. RW and EWW were mainly affected by the temperature and
precipitation in the early and late growing season of last year, and the combination of water and
heat in the spring was the main limiting factor affecting the radial growth of Pinus massoniana
in this area. LWW was mainly affected by the precipitation in last autumn and the combination
of water and heat in the early growing season. After the abrupt change of annual mean temper-
ature in the Jigong Mountain in 1994, the annual ring index of RW and EWW increased obvi-
ously, but the annual ring index of LWW did not change visibly. The response of RW and
EWW to temperature was enhanced while the response of LWW to temperature was not obvi-
ous. Therefore, through the analysis of different indexes of the annual rings of Pinus massoni-
ana at Peak of the Jigong Mountain, we can deeply understand the different responses of radial
growth of Pinus massoniana to temperature changes, and provide a scientific basis for forest re-
newal, protection and management in the western Dabie Mountains.

Key words: the Jigong Mountain; Pinus massoniana; tree-ring width; response to climate
change; abrupt temperature change
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