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Characteristics of the Variations of Stem and Radial Growth of Pinus massoniana and
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Abstract: This study aimed to explore the growth dynamics of Pinus massoniana and the relationship with
environmental factors in a short time scale (daily, monthly) to provide scientific basis for understanding
and predicting the effects of climate warming on the growth of P. massoniana. Dendrometer and small-
scaled meteorological station were used to record the stem radial variations of P.massoniana and environ-
mental data from June 2019 to May 2020. The results showed that 1) Daily fluctuations in stem radial vari-
ation of P.massoniana showed a rhythm which shrunken in daytime and expanded at night. The stem radi-
us decreased from 8:00 to 16:00 and reached the minimum values around 16:00, then increased from 16:00
to 8:00 and reached the maximum values around 8:00 in the following morning. The range of diurnal stem
radial variation within a year was from —54.4 pm to 38.1 pm. 2) Monthly accumulation in radial variation

showed two peaks,which occurred in June (943. 3 pm) and September (823. 6 um) ,respectively. 3)In the
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non-growth season (November-February), the diurnal radial variation responded positively to soil water
content,relative humidity and precipitation (P<C0. 05) , whereas negatively to vapor pressure deficit (VPD)
(P<C0.01). In the early growth season (March—May) ,positive correlation were observed between the di-
urnal radial variation and air temperature, soil temperature and VPD (P <C0. 01), while it was negatively
correlated with soil water content. However, the opposite results were found during the middle and late
growth season (June— October). The stem diurnal radial variation was negatively related to air tempera-
ture,soil temperature and VPD, and was positively related to soil water content. These inverse environ-
ment-tree growth relationships could be explained by the facts that warm and moist conditions were benefi-
cial to boost the radial growth in the early growth season. While in the middle and later stages of growth
season,lower water availability conditions,i. e. high temperature and low soil water content, probably in-
hibited the radial stem increment. These results can help to understand the radial variation of P.massoni-

ana in the warm temperate zone and its response characteristics to environmental changes,and to provide

scientific basis for judging the future growth trend of P.massoniana.

Key words: Pinus massoniana ; Dendrometer; radial variation; environmental factor
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Fig. 1 Monthly mean temperature and monthly accumulation

precipitation of Mengjin meteorological station from 1960 to 2018
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Table 1 Basic characteristics of Pinus massoniana trees
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Fig. 2 Diurnal stem radial variation of P.massoniana in different months
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Fig. 3 The node of stem radial growth of P.massoniana
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Fig. 4 Radial variation of stem cumulation in P. massoniana in different months
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