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Effect of competition environment changes on the radial growth of Pinus

koraiensis and Fraxinus mandshurica in mixed coniferous-broad-leaved forest
XUAN Haichong, GUO Mengzhao,GAO Lushuang*, FAN Chunyu

College of Forestry ,Key Laboratory of Forest Resources & Environmental Management of State Forestry and Grassland Administration , Research Center of Forest

Management Engineering of State Forestry and Grassland Administration , Betjing Forestry University, Beijing 100083, China

Abstract: Pinus koraiensis and Fraxinus mandshurica as the dominant tree species in mixed coniferous-broad-leaved forest
under three thinning intensities (low 15% , moderate 30% , and severe 50% ) were studied in this paper. The competitive
characteristics of Pinus koraiensis and Fraxinus mandshurica under different thinning intensities were quantified with three
times repeated investigation and tree ring width data. The effects of varied competitive environment on radial growth were
analyzed. The results showed that; 1) the proportion of individual trees with change in competitive environment of Pinus
koraiensis residual trees decreased with the increase of thinning intensity, but the proportion of retained trees with weakening
competition was positively correlated with the thinning intensity. The largest proportion of Pinus koraiensis residual trees with
weakening competition was 63% , in the heavy thinning plot. The proportion of individual trees with changed in competitive

environment of Fraxinus mandshurica residual trees was the same in three plots, accounting for 50%. 2) In different

EEWR : s AR 45 9 L U5 G VT (20192Y22) 5 B [ A RL2A 436415 H (31600509)
We#s B #:2019-01-26; W 4% tH iR B 3 : 2020- 04- 09
# W IRAER Corresponding author.E-mail ; gaolushuang@ bjfu.edu.cn

http ://www.ecologica.cn



4088 JAE = 40 4

competitive environments, the consistent radial growth trends of Fraxinus mandshurica ,but differential radial growth trends
of Pinus koraiensis were observed. The radial growth tendency of Pinus koraiensis reserved trees with weakening competition
in low and heavy thinning plot was raised. The radial growth of Pinus koraiensis reserved trees with weakening competition in
the moderate thinning plot, Pinus koraiensis reserved trees with unchanged competition in all plots and Fraxinus
mandshurica reserved trees in different competition intensities were reduced in 2013 and 2014 ( within 2012 after
thinning) , but promoted in 2015 (the third year after thinning). 3) With the increase of thinning intensity, the annual
increment of radial growth of Pinus koraiensis reserved trees with weakening competition has been increased since 2015 ( the
third year after thinning), which was significantly higher than that of Pinus koraiensis reserved trees with unchanged
competition (P < 0.05). Since from 2014 ( the second year after thinning) , the annual increment of radial growth of
Fraxinus mandshurica reserved trees with weakening competition was increased, with the largest one in the heavily thinning
plot, followed by the light thinning plot. The lowest increase in annual increment of radial growth was found in moderate

thinning plot.

Key Words: Pinus koraiensis; Fraxinus mandshurica ;radial growth; reduced competition; unchanged competition
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Table 1 The topography and stand characteristics before thinning of four plots
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Table 2 The variation of tree competition environment under different thinning intensities
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Fig.1 Radial growth tendency of Pinus koraiensis and Fraxinus mandshurica under different competitive intensity
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Fig.2 Increment of Pinus koraiensis and Fraxinus mandshurica residual trees under different thinning density
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