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Differentiated responses of radial growth in Fujian Cunninghamia
lanceolata plantations to climate under varying competition intensities

Mu Lili, Sun Yujun, Liang Ruiting, Yang Junlin

(Key Laboratory of Forest Resources and Environmental Management, National Forestry and Grassland Administration,
Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] To reveal the climate response patterns of radial growth of Cunninghamia lanceolata (Lamb.) Hook. plantations
under different competition intensities under the background of climate change, and to provide a reference for formulating targeted
survival strategies for Chinese fir stands with varying competition levels. [ Method] Taking Jiangle state-owned forest farm in Fujian
Province as the research area, 23 standard sampling plots were set up, and tree-ring cores were collected from 171 Cunninghamia
lanceolata individuals. Meanwhile, diameter at breast height, tree height and crown width of each tree were measured to calculate the
comprehensive competition index (CCI). All sampled trees were classified into three groups by threshold values: low competition group
(CCI < 1.76, n=45), medium competition group (1.76 < CCI < 3.38, n=82) and high competition group (CCI > 3.38, n=44), and
standardized tree-ring chronologies were developed for each group. Pearson correlation and partial correlation analyses were adopted

to explore the effects of meteorological factors on radial growth characteristics of Chinese fir under different competition intensities.
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Climate variables with severe multicollinearity (VIF > 5) were eliminated via stepwise multiple regression, and climate response models
for radial growth of Cunninghamia lanceolata under various competition gradients were finally established. [Result] 1) Correlation
analysis indicated that the radial growth of Chinese fir in the high-competition group exhibited the strongest sensitivity to meteorological
factors, showing highly significant correlations with precipitation of the previous October and the standardized precipitation
evapotranspiration index (SPEI) in March of the current year. The radial growth of trees in the medium-competition group was mainly
correlated with relative humidity in January and temperature from March to April of the current year, while radial growth in the low-
competition group had significant associations with temperatures during the non-growing season and early growing season; 2) The
adjusted coefficients of determination of the stepwise multiple regression models for the high-, medium- and low-competition groups
were 0.772, 0.518 and 0.363, respectively, all reaching significant levels. The radial growth of Chinese fir under high competition was
markedly affected by non-growing season precipitation as well as minimum and maximum temperatures during the growing season.
Early growing season temperature dominated the growth variations of trees in the medium-competition group, whereas non-growing
season precipitation and early growing season minimum temperature exerted dominant impacts on radial growth in the low-competition
group. [ Conclusion] Meteorological factors including temperature, precipitation and relative humidity are core drivers regulating the
radial growth of Cunninghamia lanceolata. Stand competition intensity can significantly alter the response magnitude of Chinese fir to
climate fluctuations. Differentiated tending and management schemes should be implemented for Cunninghamia lanceolata plantations

according to stand competition levels.

Keywords: Cunninghamia lanceolata (Lamb.) Hook.; radial growth; competition; climate response
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Table 4 Climatic factors significantly correlated with the radial growth of Cunninghamia lanceolata
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Table 5 Stepwise regression model correlation statistics for standard chronology of different competition index groups
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