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Growth release and growth inhibition of Pinus tabulaeformis forest in the
Loess Plateau of western Shanxi Province, China*
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Alsisa®  There has been increased focus on the impacts of climate change on vegetation growth, and human activities that
interfere with the vegetation. Discussing the effects of climate change and thinning activity on forest growth is essential
to expand plantation areas. In this study, the dendroecological method was used to analyze the radial growth of Pinus
tabulaeformis to reveal the impacts of climate change and human activities on forest stand growth. These samples were derived
from three different density areas of P. tabulaeformis forest at the Linfen City of Shanxi Province (the east of Loess Plateau).
The correlation analysis between tree ring width index and climatic factors indicated that the growth of P. tabulaeformis was
negatively related to precipitation in January and the monthly maximum temperature in December of the previous year, whereas
positively correlated with precipitation in July and the monthly maximum temperature in October in that year. The phenomena
of growth release and inhibition could be attributed to the impacts of climate change and thinning during 1978-2003. However,
growth inhibition was closely related to unsuitable climatic conditions. Plot 1 showed a moderate growth inhibition period when
the growth variation was less than -50%, and growth release was caused by thinning. The growth variation was greater than
47% in the period of growth release. Moreover, a slight growth release occurred due to tending in plot 2, and the rate of growth
change exceeded 39%. A slight growth suppression induced by uncomfortable climatic condition caused growth variation less
than -32% and a moderate growth release by the interaction of cutting and comfortable counterpart made variation rate larger
than 75% in plot 3. The release effects of thinning can last for about 5 years. In summary, inappropriate climatic conditions can
inhibit the growth of trees, and thinning can promote tree growth by about 5 years. The results can provide a reference for local
forest management.
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Fig. 1 Tree ring width (TRW) of the three plots in Jixian County.
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Fig. 2 Correlation between radial growth and climatic factors of Pinus tabulaeformis in Jixian County. Asterisks represent significant effects (P < 0.05,
two-tailed test). PDec means Dec. of the last year, and CFeb, CApr, CJun, CAug, COct represent Feb., Apr., Jun., Aug., Oct. of the current year, respectively.
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1P and 7P are the precipitation in January and July of the current year,
respectively, 12T is the maximum temperature in December of last year, and
10T is the maximum temperature in October of the current year.
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