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Abstract ; Investigating the dynamic changes in forest communities is of substantial significance for understanding the
conservation mechanisms, maintenance processes, and promotion of ecosystem restoration in forest ecosystems. This study
draws upon a 15-year census dataset (2007, 2012, 2017, 2022) derived from a permanent 1-hectare monitoring plot
located in a karst evergreen-deciduous broadleaved mixed forest within the Mulin National Nature Reserve. All woody plants
with a diameter at breast height (DBH) =1 c¢m were surveyed, enabling a detailed examination of temporal trends in
community composition, importance values, diameter-class structure, biodiversity indices, and population dynamics. The
key findings are summarized as follow: (1) Over the 15-year period, the total number of stems declined from 3380
individuals (41 families, 81 genera, 99 species) to 2128 individuals (42 families, 79 genera, 98 species) , indicating a
reduction in density but relative stability in floristic composition. Concurrently, key biodiversity indices showed distinct
trends ; species richness, the Shannon-Wiener index, and the Simpson index all gradually decreased. In contrast, Pielou
index initially increased before subsequently declining. (2) The size structure of the community shifted significantly. The
abundance of small-diameter individuals progressively decreased, while the number of large-diameter individuals increased.
An ecological pattern was evident where evergreen species dominated the small and medium diameter classes, and deciduous
species were predominant in the large diameter class. Furthermore, indices of structural diversity—the coefficient of
variation (CV) and the Gini coefficient of DBH—hoth exhibited a pattern of initial decline followed by a later increase.
(3) Analysis of the top 14 species by importance value revealed that only Mallotus philippensis experienced a continuous
decline, leading to its eventual disappearance from the plot. Comparing the latter five-year interval (2017—2022) with the
preceding decade showed a notable shift in demographics for these dominant species: mortality rates decreased, while
recruitment rates and the net population change rate increased. Dynamics varied strongly with tree size; small-diameter trees
had a high mean annual mortality rate (3.18%) and a recruitment rate that rose from 0.36% to 2.14%. Medium-diameter
trees showed a moderate annual mortality rate (1.44%), and large-diameter trees were highly stable, with an annual
mortality rate of only 0.17%. The combined medium and large-diameter classes had an annual recruitment rate of 1.38%.
These results clearly demonstrate that population stability strengthens with increasing tree size. In summary, this research
elucidates the unique successional trajectory of karst forests under environmental stress. The findings on community
reorganization and size-dependent demographic shifts provide a scientific basis for guiding biodiversity conservation and

ecological restoration in subtropical karst ecosystems.

Key Words:; community structure ; biodiversity ; population regeneration ; karst ecosystem ; Mulun National Nature Reserve
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Table 1 Compositional changes of the top 14 tree species by importance value

iy B I AR FE(H Important value HEAEHET Order of important value
Species Family Genera Growth foom 2007 2012 2017 2022 2007 2012 2017 2022
B Sinosideroxylon pedunculatum AR R bl 829 878 814 7.1l 1 1 2 2
JINHZEH Boniodendron minus EEFR HEARE s 734 760 878 9.04 2 2 1 1
JNH 5T Ligustrum japonicum AR LiE I 6.26 621 496  4.07 3 3 3 6
J P AER Rapanea kwangsiensis BEAR HANIE Whk 463 465 473 5.05 4 4 4 3
MK Handeliodendron bodinieri EEFR EAR &t 350 325 326 3.09 5 6 8 8
T W Murraya paniculata ZER JURAE Wik 310 321 396 501 6 7 5 4
TR Radermachera sinica Ev KEWE T 3.08 342 378 423 7 5 6 5
AR Ulmus parvifolia TRk fil & o 3.07 262 353 3.65 8 9 7 7
HLBESS Mallotus philippensis KikFt gl LS 279 239 170 132 9 10 18 2
I Celtis sinensis Tk FhE s 276 290 291 295 10 8 9 9
KA Sterculia euosma H R FUER Wk 225 233 257 258 11 11 10 10
A8 Cinnamomum saxatile A HiJE WLk 221 221 230 248 12 12 12 12
T Preroceltis tatarinowii ek HE Aty 219 211 221 241 13 1 10 10
B4 Brassaiopsis glomerulata FmE LR LS 2.15 2.20 2.49 2.38 14 13 11 14

BRHLBESEST , 2 rPa BRAY KAy 2007—2022 4E R B KT 2 A9l
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Table 2 Changes in mortality rates, recruitment rates, and population change rates of Major Species in the Community

FETH KM FPHEAE fb

ek Mortality rate/% Recruitment rate/ % Population change rate/%
Species 2012 2017 2022 2012 2017 2022 2012 2017 2022
Bt Sinosideroxylon pedunculatum 10.6 26.8 16.8 2.6 3.8 3.8 -8 -23 -13
I8 Boniodendron minus 3.6 3.2 4 0.6 3.4 2.6 -3 0.2 -1.4
JNMAL BT Ligustrum japonicum 10 19.6 10.6 1.2 1.2 3.8 -8.8 -18.4 -6.8
T PGS AER Rapanea kwangsiensis 8 13.4 5.4 1.2 5 5 -6.8 -8.4 -0.4
# WK Handeliodendron bodinieri 1 1.8 1.6 0 0.2 0.6 -1 -1.6 -1
T B Murraya paniculata 3.8 6.4 4 0.6 5.6 8.6 -3.2 -0.8 4.6
¥ T Radermachera sinica 2.8 3.4 1.6 0.2 1 0.8 -2.6 -2.4 -0.8
BT Ulmus parvifolia 0.8 1 0.8 0 0.2 0.6 -0.8 -0.8 -0.2
FUBESE Mallotus philippensis 7.6 9.4 4 0 1 0.6 -7.6 -8.4 -3.4
KM Celtis sinensis 1.8 3.8 1.4 0.4 0 0.2 -1.4 -3.8 -1.2
WYY Sterculia euosma 1.8 1.6 1.2 0 0.2 0.4 -1.8 -1.4 -0.8
AR Cinnamomum saxatile 4 6.6 2.6 0.2 1.8 1.6 -3.8 -4.8 -1
FHHH Preroceltis tatarinowii 2.8 2.2 1.4 0.2 1.2 1.4 -2.6 -1 0
B4 Brassaiopsis glomerulata 3.8 4 3.6 0.8 1.8 0.6 -3 -2.2 -3
S0P+ Total average 4.5 7.4 4.2 0.6 1.9 2.2 -3.9 -5.5 -2.0
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Fig.4 Mortality and recruitment rates of individuals in different diameter classes within the community
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