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Abstract

Aims As an important ecological boundary, treeline ecotone is sensitive and vulnerable to external environ-
mental changes, and tree growth at treeline is strongly constrained by the harsh environment. Our objectives were
to analyze the characteristics of the stem radial growth of Picea meyeri during the growing season at the treeline
of Luya Mountain, Shanxi, China and investigate the main environmental factors affecting radial growth.
Methods From May to September 2009, an automatic point dendrometer was used to continuously monitor
stem radial growth of P. meyeri. Environmental factors were measured by instruments synchronously.

Important findings The daily variation pattern, i.e., reversible stem shrinking (day) and swelling (night), was
controlled by the daily course of tree transpiration. The cumulative radial variation of P. meyeri during the grow-
ing season could be divided into three distinct periods: 1) stem rehydration, 2) stem rapid growth, and 3) stem de-
hydration contraction. During different growth periods, the major environmental factors controlling the stem ra-
dial growth were different. Soil water content, soil temperature, soil temperature and water content were the main
environmental factors corresponding to the above mentioned three growth periods, respectively. Soil temperature
determined the initiation of stem radial growth of P. meyeri. Photoperiod could act as the constricting factor for
the growth rate of P. meyeri at the treeline. The maximum growth rate of P. meyeri occurred in late June, around
the time of maximum day length (summer solstice), which may be a survival strategy to avoid frost damage dur-
ing cold winter conditions at treeline.
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Table 1 Essential characteristics of four Picea meyeri sample
trees

FERS G 5 W JAz JeL
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4# 6.0 25 3.7
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Fig. 2 Daily variation of stem radial of Picea meyeri.
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Table 2 Pearson correlation coefficients and path coefficients between cumulative radial variation of Picea meyeri and environ-

mental factors in different periods during the growing season

AN B AR A Fekd  R3ERE RESUKE KREE
Growth period Air relative Air tempera- Precipita-  Soil tem- Soil water ~ Vapour pres-
humidity ture tion perature content sure deficit

2 - 4 W ¥ ¥ Kk Fkk Hokok *
ETANRE Pearson R M . 0.800 0.576 0.167 0.884 0.949 ~0.630
Stem rehydration Pearson correlation coefficient

42 EL Path coefficient 0.045 0.412 0.046  —0.045 0.663" -0.201
o . v
ETRALK PearsonffiX R 2 . 0498 04017 0336 0918 0312™  -0376™
Stem rapid growth Pearson correlation coefficient

I@1% AR AL Path coefficient -0.016 ~0.014 0.071" 0891 0254 —0.018
:éjfﬂbﬂlkl&gfﬁ_ Pearson*”*/%%& i 0.106 0.033 0.456" 0.739™ 0.707" —0.144
Stem dehydration Pearson correlation coefficient
contraction iR HL Path coefficient ~0.775 ~0.050 ~0.008 0.818"" 0.368" ~0.801

* p<0.05; ** p<0.01; *** p<0.001.
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