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Abstract: [Objective] Long-term research on the impact of snow disasters in southern China on temporal B-
diversity in subtropical primary evergreen broad-leaved forests remains limited. This study aimed to
investigate the effects of snow disasters on the characteristics, compositional patterns, and underlying drivers
of temporal B-diversity in subtropical evergreen broad-leaved forests, thereby providing a scientific basis for
post-disaster forest recovery and ecosystem management. [Method] A 4-ha permanent plot was established
in Jiulian Mountain, Longnan City, Jiangxi Province, following the 2008 snow disaster. A re-survey of tree
species composition, diameter at breast height (DBH), and tree height was conducted in 2022. Temporal -
diversity (including species turnover and species nestedness components) was calculated for different forest
layers (dominant, sub-dominant, and understory) and spatial scales (20 m x 20 m and 40 m x 40 m) between
the two surveys. Combined with topographic data and soil physicochemical properties, two-way ANOVA
and mixed-effects-based hierarchical partitioning were employed to analyze the mechanisms by which
abiotic factors (topography, soil physical properties and soil chemical properties) influence temporal f3-
diversity across forest layers and spatial scales. [Result] (1) Forest layer significantly affected all B-
diversity indices, while spatial scale significantly influenced both species turnover and nestedness
components. Only the interaction between layer and scale significantly affected species turnover. At both 20
m and 40 m scales, species turnover dominated temporal B-diversity across all layers, with minimal
contributions from nestedness. At the 20 m scale, temporal B-diversity and turnover increased sequentially
from the dominant to the understory layer, whereas the nestedness component showed a successive decrease.
(2) Among topographic factors, altitude significantly influenced the temporal B-diversity of the dominant
layer at the 40 m scale. Among soil physical factors, bulk density significantly affected temporal B-diversity
across all forest layers at the 20 m scale. Among soil chemical factors, phosphorus (P) and potassium (K)
significantly impacted on the temporal B-diversity of the dominant layer at the 20 m scale. (3) At the 20 m
scale, soil chemical factors contributed more to the temporal B-diversity of the dominant layer, while soil
physical factors contributed more to that of the sub-dominant layer. At the 40 m scale, topographic factors
contributed more to the temporal B-diversity and turnover across all layers compared to the 20 m scale. Soil
physical factors significantly influenced the temporal B-diversity of the understory layer at both scales.
[Conclusion] Following the severe snow disaster, temporal changes in species composition in Jiulian
Mountain’s primary evergreen broad-leaved forest were primarily driven by species turnover in the sub-
dominant and understory layers, rather than by nestedness. Soil chemical and physical factors impacts
respectively on the temporal B-diversity of the dominant and sub-dominant layers, respectively, while
topographic factors played a more critical role at larger scales. Soil physical factors consistently impacted
the temporal B-diversity of the understory layer. This study provides critical insights for post-disaster forest
conservation and ecosystem management in subtropical primary evergreen broad-leaved forests.

Key words: temporal B-diversity; forest layer; scale; primary evergreen broad-leaved forest; snow disaster
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Fig. 1 Scatter plots of plants distribution in the 4 ha sample plot in Jiulian Mountain
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Tab. 1 Descriptive statistics of environmental variables in
the 4 ha sample plot of Jiulian Mountain

A h Y FEIE AedEE

#4/m 668.900 ~ 728.725 697762  16.595
REI(C) 7.627 ~ 53.085 22.192  10.378
[H] ™ /m —9.109 ~ 10.763 0.181 3.455
TR E/(gem™) 0.460 ~ 1.597 0.934 0.185
3B K% 0.075 ~ 0.659 0.346 0.094
B RFFKE/% 0.257 ~1.314 0.675 0.186
FH 8] 455 7K /% 0.178 ~ 1.101 0.553 0.150
IR BAE AL % 0.003 ~ 0.232 0.051 0.037
TIEBE LR/ % 0.255 ~ 0.794 0.548 0.069
T %/ (mg-g ™D 0.579 ~ 6.537 2.969 1.022
T A/ (mgg D 0.415 ~0.990 0.689 0.133
A/ (mg-g ) 1.118 ~ 6.360 3.488 0.968
- 3EpHIH 3.800 ~ 5.880 4.391 0.324

THEE WK/ (mg-g D
WE R/ (pg g™
A/ (ugg ™
R/ (ug-g™

14.850 ~ 118.800 62.029 19.703
79.800 ~ 509.461  335.892 79.645
3.000 ~ 186.000 63.033 36.184

0.350 ~ 14.200 4.553 2.607
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miH [SES FIH PIH
w2 17.362 <0.05
i B2 B JRE 0.001 =0.05
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W2 =< ] 3.362 <0.05
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Fig. 2 The difference of temporal B-diversity and its components in different forest layers at different scales
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Fig. 3  Effect of environmental factors to temporal B-diversity and its components in the dominant forest layer at 20 m and 40 m scales
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