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ELEVEN-YEAR POPULATION GROWTH DYNAMICS OF MAJOR SPECIES
IN A QUERCUS LIAOTUNGENSIS FOREST IN THE
DONGLING MOUNTAINS NORTHERN CHINA
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Abstract The population dynamics of major species in a Quercus liaotungensis forest in the Dongling Moun-
tain region northern China was described based on data from a permanent plot 30 m x40 m collected over
an 11-year period. The age of this forest is about 80 years. The total density of all trees >2 m in height de-
creased from 1 658 trees hm™2 1991  to 1 442 trees hm™2 1997 and to 1 400 trees hm~2 2002 . This
decrease in density was mainly due to the death of Q). liaotungensis individuals which accounted for ca .
75.88% 72.82% and 67.86% of total density in 1991 1997 and 2002 respectively. The total basal area
increased from 23.48 m* hm~2 to 27.38 m* hm~2 over the 11 years reflecting the growth of surviving indi-
viduals. Despite a lack of saplings and new recruits the Q. liaotungensis had an abundant population of adult
trees and exhibited a unimodal size distribution in all three investigations 1991 1997 and 2002 with no sig-
nificant differences between them. The patterns of growth mortality and competition in the Q. liaotungensis
population were investigated for individuals >2 m in height based on the diffusion model. The mortality rate
curve M t x  was inverse J-shaped and decreased significantly with DBH up to 10 em indicating size-de-
pendent mortality. The mean value of absolute growth rates G ¢ x  was linearly correlated with DBH. The
analysis of coefficients in the model and concave relationship of G ¢ x — v D ¢ x in Q. liaotungensis
population suggested asymmetric intraspecific competition mainly for the limited light resource due to the rela-
tively high density of the forest. Asymmetric competition might act as a structuring force to maintain the stabili-
ty of Q). liaotungensis populations and community dynamics.
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Table 1  Population characteristics of tree species in Quercus liaotungensis forest in 1991 — 2002
2002
Basal area m* hm ™2 Density Trees hm ™2 Maximums in 2002 Mortality ~ Rate of recruit
Species % a! % a!
19911997 200219911997 2002 p e e0) o0m 1991 - 2002
Quercus liaotungensts 22.34 24.61 25.88 1258 1050 950 37.70 11 2.23 0.00
Acer mono 0.60 0.66 0.76 225 217 275 12.95 10 0.34 2.36
Tilia mandshurica 0.33 0.38 0.54 100 100 92 17.90 10 0.76 0.00
Betula dahurica 0.18 0.19 0.14 25 25 17 11.15 10 3.03 0.00
Fraxinus rhynchophylla  0.03 0.04 0.07 50 50 67 5.05 4 1.52 4.55

Total 23.48 25.88  27.38 1 658 1 442 1 400 1.87 0.46
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Table 2 The size distribution of DBH and mortality of Quercus liaotungensis trees 2 m in height
Frequency % Mortality rate %
DBH classes cm 1991 1997 2002 1991 ~ 1997 1997 ~ 2002 1991 ~ 2002
<4 0.66 0.80 0.00 100.00 100.01 100.00
4~6 5.30 1.60 0.00 62.50 100.01 100.00
6~8 8.61 2.40 1.69 69.23 66.68 84.62
8~18 6.62 4.00 3.39 30.00 60.01 60.00
10~ 12 13.25 8.00 10.17 15.00 20.01 25.00
12~ 14 15.23 14.40 10.17 8.70 22.23 21.74
14~ 16 15.23 19.20 16.10 4.35 4.18 8.33
16 ~ 18 15.89 12.80 19.49 0 0 0
18 ~20 7.95 16.00 11.86 0 0 0
20~22 3.31 7.20 9.32 0 0 0
22~24 3.97 6.40 6.78 0 0 0
24 ~26 1.99 3.20 5.08 0 0 0
26 ~28 0.66 1.60 1.69 0 0 0
=28 1.32 2.40 4.24 0 0 0
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Fig.2  Relationship between DBH and observed mean annual mortality
of Quercus liaotungensis population 4
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v Dt o«
3 > 0¢>0 ¢/c=0.701 5 p<0.01
3
Table 3 The coefficients of growth model based on the multiple linear regression analysis
Gt «x n ay ¢ o) Adjusted R square
54 1.090E-02 2.196E-07 3.131E-07 0.738
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Fig.3  Relationship between mean annual increment of DBH G t «x
and the DBH of Quercus liaotungensis individuals in 1991 ~ 2002
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