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Table 2 Effects of daily meteorological variables, tree size, stand density and month in growth season on daily
radial increment of Larix principis-rupprechtii plantation during growing season
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Predictors Estimate Confidence intervals SE  pvalue Partial R? Relative importance/%

i Intercept 0.06 0.05~0.06 0.003 7 <0.001
4% DBH 0.00 0.00~0.00 0.0000 <0.001 0.004 5 0.97
+3% /K& Soil content -0.20 -0.22~-0.19 0.006 6 <0.001 0.1407 30.30
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JX#E Wind speed 0.02 0.01~0.02 0.0006 <0.001 0.0854 18.39
o? 0.00
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b7 &3
LRI MR 0.464/0.720

Marginal R¥Conditional R?

TE: OPNEREMITT %, TABEHUERISIR N2, ICCHRNAIRRE, NA&EH B % I E0E, WFRRE [ N4 7+ R, A
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Note: ¢? is the variance of residuals, 7 is the variance caused by random effects, /ICC is intra-class correlation coefficient, N is the number of
plots, Marginal R? is the coefficient of variation for fixed effects, and Conditional R? is the coefficient of variation for fixed and random effects.
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Intra-annual Radial Growth Dynamics of Larix principis-rupprechtii
Plantations with Different Stand Densities and Its Response to
Environmental Factors

WANG Guo-rui'?, XU Li-hong?, YU Peng-tao?, WANG Yan-hu?, ZANG You-ting',
HU Zhen-hua ", LIU Ze-bin?, LI Jia-mei?
(1. College of Forestry, Shanxi Agricultural University, Jinzhong 030600, Shanxi, China; 2. Ecology and Nature Conservation

Institute, Chinese Academy of Forestry/Key Laboratory of Forest Ecology and Environment of National Forestry and
Grassland Administration, Beijing 100091, China)

Abstract: [Objective] To investigate the seasonal variation characteristics of radial growth of Larix princip-
is-rupprechtii plantations with different densities and its responses to environmental factors for providing a
scientific basis for accurate assessment and prediction of the radial growth of L. principis-rupprechtii at re-
gional scales, and achieving sustainable management and multi-functional maintenance. [Method] In the
small watershed of Xiangshui River in the south of Liupanshan, four sample plots of L. principis-rupprechtii
with different densities were set up, and the intra-annual radial growth process of L. principis-rupprechtii
was monitored using a manual band dendrometer, and meteorological factors, soil temperature and humid-
ity were monitored simultaneously. [Result] The results indicated that: (1) in the growing season, the radi-
al growth of L. principis-rupprechtii showed a "S" curve. The rapid increasing stage mainly occurred from
early June to late June, DOY152-210. (2) The average cumulative radial growth of L. principis-rupprechtii
decreased with the increase of stand density. In the plantations with densities of 544, 742, 999 and 1 020
N-hm™, the average cumulative radial growth of L. principis-rupprechtii was 1 070 + 230, 775 + 181, 518
214 and 494 + 124 pm, respectively. With the increase of stand density, the cumulative radial growth of L.
principis-rupprechtii showed a downward trend during the year, but its rapid increasing stage was
shortened. (3) The results of mixed-effect model showed that the radial growth of L. principis-rupprechtii
was mainly affected by soil moisture and average temperature, but stand density and growth period also
had significant effects on radial growth during the year. The model including the variables of stand density,
growth period, tree size and meteorological factors could explain 72.0% of the variance, but after exclud-
ing the factors of stand density and growth period, model with tree size and meteorological factors could
only explain 46.4% of the variance. [Conclusion] More than two-thirds of the radial growth of L. principis-
rupprechtii occurrs the rapid growth period. The average cumulative radial growth of L. principis-rup-
prechtii decreases with increasing density. Stand density, growth stage, tree size and meteorological
factors jointly regulate the intra-annual radial growth of trees.

Keywords: Larix principis-rupprechtii; Intra-annual growth; radial growth; stand density; environmental
factor; manual band dendrometer
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