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Stem Radial Growth Features of Larix principis-rupprechtii Responding to
Environmental Factors at the Treeline of Mt. Luya, Shanxi, China*
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('Key Laboratory of Traditional Chinese Medicine Protection and Utilization of Beijing, Beijing Normal University, Beijing 100875, China )
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Abstract The stem radial growth of 3 sample trees of Larix principis-rupprechtii from July 15to August 7 (summer phase),
and 4 sample trees from September 5 to October 9 (autumn phase) in 2007, was measured by Dendrometer, combined with
synchronized instrumental observation and measurements including habitat temperature and moisture at the treeline of Mt.
Luya, Shanxi, China. The results indicated: 1) the diameter of stems varied in sunny days with a daily fluctuation and it
steadily widened, while in rainy days it continuously increased during the rain but it shrunk rapidly after the rain; 2) the radial
variation of stems at the summer phase was positively correlated with both soil moisture and air temperature, whereas at the
autumn phase it was positively with soil moisture but negatively with both air and soil temperatures; 3) the stem radial growth
measured by the accumulative increment showed a positive value at the summer phase, whereas in the autumn phase, it was
turned out to be a negative figure first in early September but then kept as zero constantly from middle September on; 4) the
radial increment of stems showed significant positive correlations with soil moisture, while a significant negative correlation
with air temperature was found at the both phases. Fig 5, Tab 5, Ref 21
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Fig. 1 Mean monthly temperature and precipitation in Wuzhai County in 2007 and 1988~2007
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Table 1 Characters of the four sample trees of L. principis-
rupprechtii for stem radial growth measurement
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4 10 22 2.5 40~45
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Table 2 Stem radial variation of each sample tree in measuring periods
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Measuring periods Number Appearing time of maximum value Appearing time of minimum value Average daily growth
(Month.Day) ppearing ppearing ge daily g
1 1:30~3:00 15:30~17:00 15.95
07.15~08.07 2 6:00~8:30 16:00~19:00 18.59
3 1:30~4:00 14:30~16:00 5.95
1 4:00~8:00 15:00~19:00 —13.34
2 3:00~7:00 13:00~17:00 —26.
09.05~10.09 7 7 26.49
3 6:00~10:00 18:00~20:00 —26.26
4 9:00~12:00 20:00~21:00 —24.80
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Fig. 3 Stem daily variation affected by rainfall in obeservation phases
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Table 3 Partial correlation between stem radial variation and environmental factors

I B . H) P A RS AR 20 cm FHERUKEE 40 em BEES K K
Measuring periods NV ml:J> . Air temperature Soil temperature Relative humidity 20 cm soil moisture 40 cm soil moisture Soil water potential
(Month.Day) umoe @./C) @../°C) (RH/%) (®/m* m?) (@/m* m*) (Y/kPa)
1 0.71" 0.06 —0.03 0.53" - —
2 0.50™ —0.17" 0.34" 0.94" — 0.86"™
07.15~08.07
3 0.69" 0.02 —0.09 0.38" - -
THME Average 0.45" —0.24" 0.22" 0.92" — 0.86"
1 —0.52" —0.60" 0.58 0.94" 0.95™ 0.94"
2 —0.47" —0.74" 0.73" 0.84" 0.89™ 0.77"
09.05~10.09 3 —0.43" —0.65" 0.70™ 0.70" 0.75" 0.55™
4 —0.15" —0.39" 0.41" 0.40™ 0.41" 0.26™
“FHME Average —0.47" —0.67" 0.42" 0.82" 0.85™ 0.72

*#%P<(0,01; *P<0.05. The same below
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Table 4 The partial correlation between daily average stem radial variation and environmental factors

TTBOTE o R AR IE FTURAE 20 em IHa KR 40em DO KR TOAH
Measuring periods Number Air temperature  Soil temperature  Relative humidity 20 cm soil moisture 40 cm soil oisture ~ Soil water potential
(Month.Day) ©./C) ©../C) (RH/%) (P/m* m~) (®/m* m?) (P/kPa)
1 0.18 0.83" 0.03 0.71" - —
2 —0.17 0.67" 0.34 0.97" - 0.94"
07.15~08.07
3 0.25 0.85" —0.02 0.62" - -
PHIE Average —0.23 0.74" 0.26 0.92" — 0.94"
1 —0.87" 0.71" 0.79™ 0.99™ 0.98™ 0.97"
2 —0.98™" 0.00 0.95™ 0.95" 0.95" 0.85™
09.05~10.09 3 —0.95" 0.10 0.97" 0.82" 0.83" 0.67"
4 —0.73" 0.19 0.79 0.57" 0.58" 0.40
I Average —0.96" 0.62° 0.94" 0.92" 0.92" 0.80*"
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Table 5 Partial correlation between stem radial growth and environmental factors

; N I A KR ST K KA
- ‘ RN . ZAMRERE 20em TSR 40 em BIES /KR
i {)‘UHJ‘ &(H'E) TRy = i 'j:iﬁ/ml},‘%t Relative 20 c¢m soil 40 cm soil Soil water
Measuring periods Air temperature  Soil temperature L . . .
(Month Day) Number © /C) © /) humidity moisture moisture potential
i air soil (RH/%) (®/m* m*) (®/m* m?) (P/kPa)
1 0.11 0.57 0.25 0.58" — —
2 —0.50" —0.07 0.09 0.21 — 0.40
07.15~08.07
3 —0.20 0.38" 0.16 0.16 — —
P Average —0.52" 0.29° 0.23 0.48" — 0.40"
1 —0.38" —0.50"" 0.24 0.13 0.12 0.67"
2 —0.43" —0.51" 0.31° 0.15 0.15 0.64™
09.05~10.09 3 —0.36 —0.41" 0.23 0.09 0.08 0.58"
4 —0.24 —0.26 0.11 —0.01 —0.02 0.43"
THIE Average —0.34" —0.42 0.17 0.08 0.07 0.58"
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