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Abstract: Background, aim, and scope Disturbance plays an important role in the ecosystems. To fully
understand the law of climate/environment evolution and the mechanism by which human activity affects tree
growth, it is necessary to explore the relationship between tree growth and climatic/environment factors, and the
growth history of trees. In this study, climatic/environment signals in the tree-ring width chronology of Pinus
tabuliformis Carr. in the southern Liiliang Mountains were explored, and the characteristics of tree growth were
investigated. Materials and methods The tree-ring width STD chronology of P. tabuliformis in the south of the
Liiliang Mountains (36°37'12"N, 111°12’00"E, 1530—1560 m) was developed based on 53 well cross-dated
tree-ring cores. Pearson correlation analysis was adopted to analyze the relationship between tree-ring width and
monthly/seasonal mean temperature, mean minimum temperature, total precipitation and 0—40 cm soil moisture.
Percentage of growth change (GC) of P. tabuliformis was calculated to identify the growth release/inhibition
events. When the GC is greater than or equal to 25%, the growth release event occurs, when the GC is less than or
equal to —25%, the growth of P. tabuliformis is inhibited. Spatial correlation analysis (http://climexp.knmi.nl/) was
performed to explore the relationship between tree growth and large-spatial area climatic/environment factors.
Results The correlation analysis revealed that tree growth showed a significantly negative relationship with
May — June mean minimum temperature (r=—0.37, P<<0.01, n=63), whereas significantly positive relationships
with May precipitation amount (»=0.31, P<<0.05, n=64) and the March— July mean soil moisture (»=0.60,
P<<0.01, n=37). In the past century, tree growth release events occurred during three times (1932, 1977—1980
and 2001 —2011), while growth inhibition occurred only once (1991 —1994). Discussion The negative
correlation between May— June mean minimum temperature and tree-ring width might be that high temperature
resulted in water stress and then limited tree growth. Tree growth is positively correlated with May precipitation
since water shortage in the early growing season would lead to narrow rings of P. tabuliformis. The soil moisture
is determined by various climatic factors such as precipitation and temperature. The strong positive correlation
between soil moisture and tree growth indicates that precipitation and temperature work together to control
tree growth. Both the growth release and inhibition events can be attributed to the impacts of climate change.
Growth release was generally induced by favorable climatic conditions, such as abundant precipitation and low
temperatures during growing season. Growth inhibition was closely related to harsh climatic conditions, such
as low precipitation and high temperature. Human activities, such as deforestation, might induce growth release
events. Conclusions It showed that tree growth of P. tabuliformis in the study area was limited by hydrothermal
conditions in the pre-growing and growing season. Growth release and growth inhibition occurred in the entire
growth history of P. tabuliformis in the past century, and the growth events were closely related to the changes
of environmental conditions. The growth of P. tabuliformis in the study area is also related to the large-scale
climate change in North China, which means it can reflect the characteristics of climate change in North China
to a certain extent. Recommendations and perspectives Tree-ring width can record a large amount of disturbance
information, and further studies are needed to deeply understand disturbance in the study area.

Key words: growth events; Pinus tabuliformis Carr.; tree-ring width; growth-climate relationship
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(ZEROF XN E, 20155 #ERKT7 5%, 20195 7K
E4§, 2020; Zhangetal., 2022) .
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Fig. 2 Climatic records from Xixian meteorological station
and the gridded soil moisture record in the study area
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Fig. 3 Sample depth (a), ring-width STD chronology and growth change rate (b)
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Tab. 1  Statistical characteristics of Pinus tabuliformis Carr.
ring-width chronology
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Fig. 4 Correlations between tree-ring STD chronology and
climatic and environmental factors
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Tab. 2 Correlation coefficients between soil moisture and
climatic factors
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** and *** represent the 99% and 99.9% confidence level, respectively.
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