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Hyoe b X+#dbX o 4m, A 16 F, Has 12.40%; 5 mMike, A
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superba) AfE k419 (Rhododendron simiarum) 4%, i&HF 74154 (Taxus
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The diversity of understory vegetation and soil microorganisms drive
soil multifunctionality in temperate forests under nitrogen addition

treatments

Xin Peng
Northeast Forestry University, Ha’erbin 150040
18905380589@163.com

Atmospheric nitrogen (N) deposition is the main driving factor of global climate
change affecting the stability and function of forest ecosystems. Understory
vegetation and soil microbial communities are essential components in forest
ecosystems. However, the respective contributions of understory vegetation and soil
microbial communities to soil multifunctionality (SMF) under long-term N addition

are still poorly understood. In this study, we carried out a 15-year N addition
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experiment in a temperate forest to assess how N inputs influenced the diversity and
community structure of understory vegetation and soil microorganisms, and how
these factors affected SMF. Our results showed that N addition significantly reduced
the a-diversity of both understory vegetation (P < 0.0001) and soil microorganisms (P
< 0.005), and led to a decline in SMF. Structural equation modeling indicated that N
addition indirectly inhibited SMF by decreasing soil pH and altering biodiversity,
rather than exerting a direct effect. Microbial diversity — particularly bacterial
a-diversity—was positively associated with SMF. In contrast, there was a nonlinear
relationship between understory vegetation diversity and mean SMF, which had a
significant negative effect at low thresholds (e.g., 20%). Moreover, long-term N
inputs weakened the linkage between above-ground and belowground communities.
These findings highlighted bacterial diversity was a key regulator of
multifunctionality under N addition, and further offered new insights into biotic

mechanisms that maintain ecosystem function under anthropogenic nutrient inputs.

Keywords: nitrogen addition; soil multifunctionality; understory vegetation; soil

microorganisms; temperate forest
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Structural diversity enhances the temporal effects of thinning on

carbon storage in pine-oak mixed forests

Zi’ao Liang?, Xiangfu Wang®", Yu Li2, Xuehong Ma®, Yuanhui Li°, Li Li4, Wenting Dong®, Qilin
Sheng®, Weifeng Wang®”
a Co-innovation Center for Sustainable Forestry in Southern China, College of Ecology and
Environment, Nanjing Forestry University, Nanjing, Jiangsu 210037, China
b Northwest Surveying and Planning Institute of National Forestry and Grassland Administration,
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Key Laboratory National Forestry Administration on Ecological Hydrology and Disaster
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¢ College of Life Sciences, Nanjing Forestry University, Nanjing Jiangsu 210037, China
d Bamboo Research Institute, Nanjing Forestry University, Nanjing Jiangsu 210037, China
¢ Ningdong Forestry Bureau, Ankang, 711603, China

As a key silvicultural practice, thinning affects carbon storage dynamics, but the role
of structural complexity, species composition, and functional traits in post-thinning
recovery remains unclear. In this study, effects of structural, species, and plant trait
diversity on ecosystem carbon storage (including live trees, litter, and soil) with
post-thinning recovery were examined for pine-oak mixed forests in Qinling
Mountains, China. We found that total carbon storage declined initially (4-year;

112.32 + 8.51 Mg * ha') but recovered to pre-thinning levels (131.70 + 10.34
Mg - ha?l vs. 134.81 + 9.40 Mg-ha') by 12-year. A similar trend was observed in
non-spatial structural diversity (Gini coefficient of DBH), emerging as the primary
mechanistic driver of carbon storage changes during recovery, accounting for up to
68% of the variance. The variation of spatial structure (Mingling, size dominance, and
uniform angle index) showed no significant influence on carbon storage. Our findings
highlight managing forests for structural complexity could enhance carbon

sequestration in the context of global change.

Keywords: Thinning recovery; Biodiversity; Forest structure; Plant trait diversity;

Carbon storage
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Phylogenetic pattern provides the insight of biogeographical
complexity: an approach of three ForestGEO dynamics plots with

old-growth forests in Asia

HUANG Hong?, SHUI Yumin®", HUANG Hua?, LI Buhang?WANG Xugao?, XU Kun?, and

CHEN Wenhong?
1.Kunming Institute of Botany, Chinese Academy of Sciences Kunming 650201, China
2.Graduate University of Chinese Academy of Sciences, Beijing 100049, China
3. Institute of Applied Ecology, Chinese Academy of Sciences, Shengyang 110016, China
*ymshui@mail.kib.ac.cn

Aims: To determine the phylogenetic structure and phylogenetic distance between
three forest types that range from frigid - temperate to tropical regions based on
dynamic forest plot data.

Location: China

Taxon: Vascular plants

Methods: We examined the phylogenetic distances among three plots across China.
We considered two alternative metrics: the mean pairwise distance (Dpw), which is
sensitive to basal branching in the phylogeny, and the mean nearest taxon distance
(Dnn), sensitive to terminal branching. Furthermore, to obtain the standardized effect
- size measures of Dpw and Dnn, we contrasted the observed values of these metrics
with those expected under “taxa.labels” null models with randomized phylogenetic
differences. We used the net relatedness index (NRI) and the nearest taxon index (NTI)
of co - existing species within the plot at three taxon levels to calculate metrics of the
phylogenetic structure, and seven null models were used to obtain the standardized
effect - size measures of NRI and NTI.

Results: (a) the NRI and NTI results are positive, indicating phylogenetic clustering
based on three taxonomic levels in GLQ plot; The negative NTI and NRI values
indicated that the family, genus and species in YLXS plot were phylogenetically
overdispersed (except for the NTI at species level); We found no consistent patterns
of phylogenetic structure based on different taxonomic levels in CBS plot. (b) the NTI
and NRI for three plot was statistically distinct from each other based on three
taxonomic levels (except for the NTI at species level). (c) Contrary to expectations,
the values of SES.Dnn and SES.Dpw reveal that the GLQ plot and CBS plot are
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closely clustered, which are then grouped with the YLXS plot.

Main conclusions: The old - growth forests of China exhibit two patterns across
different plots, which are the phylogenetic clustering at the basal and terminal parts of
the phylogenetic tree at lower elevations (a strong competitive environment) and basal
overdispersion and terminal clustering at higher elevations (a stressful environment).
Phylogenetic dissimilarity between plots was more strongly influenced by differences
in environmental characteristics than by geographical distances. Nevertheless, the
phylogenetic diversity and structure of all vascular plants in dynamic plots spanning
from the Paleotropics to the Holarctic remain unresolved, and further research is

required considering the complex biogeographic history and species evolution.

Keywords: Competitive interaction; Environmental filtering; Forest plot data; Old

- growth forests; Phylogenetic distances; Phylogenetic structure
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High-precision estimation of plant alpha diversity by hyperspectral

data in grassland
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The accurate estimation of plant alpha diversity is essential for understanding ecosystem dynamics
and promoting biodiversity conservation. This study explores the use of hyperspectral remote
sensing data collected by UAVs to estimate plant diversity in the Hunshandak Sandy Land, Inner
Mongolia, a temperate continental monsoon region characterized by arid climates and desertified
landscapes. Field surveys were conducted in two areas with different vegetation covers, collecting
data on plant species richness, height, and coverage. Four plant alpha diversity indices—species
richness, Shannon-Wiener index, Simpson index, and Pielou’ s evenness index—were calculated
using field data. A total of 70 spectral vegetation indices were compiled from literature, and
additional remote sensing indicators such as texture parameters and principal component analysis
values were derived from hyperspectral imagery. Spearman correlation analysis and random forest
models were applied to evaluate the relationships between plant alpha diversity indices and remote
sensing metrics across gradients of NDVI and species richness. Results showed significant
correlations between spectral indices and plant diversity, with higher correlations observed in low
and medium NDVI gradients. Shannon-Wiener and Simpson indices exhibited similar variations
across gradients, while richness showed stronger correlations in high NDVI environments.This
study highlights the potential of UAV-based hyperspectral data for biodiversity monitoring,
emphasizing the importance of selecting appropriate vegetation indices to overcome challenges
related to vegetation cover and community complexity. The findings provide a foundation for
developing accurate and efficient ecological monitoring models for the Hunshandak Sandy Land

and similar ecosystems.

Keywords: plant diversity; hyperspectral; vegetation index; remote sensing; grassland
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Contrasting patterns of microbial community during forest

succession between Pakistan and China

Waseem Muhammad1, Hua-Zheng Lul
1 Yunnan Key Laboratory of Forest Ecosystem Stability and Global Change,
Xishuangbanna
Tropical Botanical Garden, Chinese Academy of Sciences, Mengla, Yunnan, 666303,
China

It is very crucial to clarify the response of the soil microbial community and the
potential functions during forest succession, as this significantly contributes to soil
health, nutrient cycling and the overall ecosystem stability. In this study, we compare
the soil microbial diversity, microbial community dynamics and soil physicochemical
characteristics across different forest successional stages between Pakistan and China.
In Pakistan, soil organic carbon (SOC) and total nitrogen (TN) increased significantly
from early to late-successional forests, aligning with global trends of organic matter
accumulation in mature ecosystems. In contrast, soil pH decreased from early to
late-successional stages, triggering acidification linked to nutrient cycling and
phosphorus limitation. Chinese forests exhibited more complex dynamics, with higher
SOC observed in mid-successional stages. These regional differences are attributed to
variations in climate, soil chemistry, and disturbance history, which affect microbial
community composition. Microbial alpha diversity was strongly influenced by forest
succession, with bacterial diversity peaking in mid-successional forests in both
regions, while fungal diversity was highest in latesuccessional forests. In Pakistan,
microbial diversity showed minimal stratification with soil depth, whereas Chinese

forests exhibited pronounced vertical shifts, particularly in fungal communities,
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reflecting the more humid tropical environment. Bacterial communities in Pakistan
were dominated by Actinobacteriota, while Acidobacteriota, Chloroflexi and
Proteobacteria were more prevalent in China. Fungal communities in both regions
were dominated by Ascomycota. Statistical analysis revealed that microbial
communities were strongly influenced by forest type and soil properties, with pH in
Pakistan and potassium (TK) in China acting as key regulators of microbial
community structure. Overall, our results show that forest succession influences
microbial diversity and composition, with regional differences in soil characteristics

and forest type playing critical roles.

Keywords: Forest succession; Microbial diversity; Community composition; Soil

properties; Soil depth; Pakistan & China; Nutrient Cycling

Leaf secondary metabolites mediate niche partitioning in tropical

tree phyllosphere microbiota
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suyao@xtbg.ac.cn

The phyllosphere microbiome, which includes both epiphytic communities residing
on the leaf surface and endophytic communities living within the leaf interior, plays a
critical role in plant health and ecosystem functioning. However, the specific factors
that differentially shape the structure and assembly of these two communities remain
under debate. Although host genetics and functional traits such as leaf morphology
and nutrient content are known to play a role, the dynamic influence of plant chemical
traits, particularly secondary metabolites, remains largely unexplored. In this study,
we integrate microbial amplicon sequencing, metabolomics, multi-locus genotype and
functional trait data from 10 tropical dominant tree species to reveal how metabolite
diversity influences microbial assembly. Although 87% of endophytic ASVs being
shared with epiphytic communities, the two communities exhibited clearly distinct
dominant taxonomic compositions. Epiphytic communities exhibited higher

taxonomic richness but lower network connectivity compared to endophytic
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communities. Null model analysis of alpha diversity indicated that stochasticity plays
a dominant role in structuring epiphytic communities. In contrast, endophytic
communities were more strongly shaped by deterministic processes, particularly by
host leaf secondary metabolites. Through microbial co-occurrence networks, we
identified core modules from a large number of microbial taxa. Model selection
revealed that polyketides were negatively associated, while terpenoids were positively
associated with core modules of epiphytic microbial communities. In contrast, only
alkaloids showed a significant positive association with endophytic bacterial
communities. Our findings indicate that host secondary metabolites act as niche filters
that partition phyllosphere microbiomes into epiphytic and endophytic compartments
via deterministic selection. This provides critical mechanistic insights into
plant-microbe interactions and advances our conceptual understanding of

host-associated microbial ecology.
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Monitoring tropical forest insects in the 21st century: challenges and

opportunities in SE Asia

Akihiro Nakamura
Hh RS BT SRR, =B 666303
a.nakamura@xtbg.ac.cn

Insects, as a major component of eukaryotic biodiversity, play indispensable roles in
maintaining and restoring forest ecosystems. Their ecosystem services shape
community dynamics across multiple trophic levels—from plants to vertebrates,
including humans. Despite growing global concern over the decline of insect
populations, insect diversity in tropical regions, particularly Southeast Asia, remains
poorly studied. Establishing robust baseline data is urgently needed, as it forms the

foundation for effective biodiversity restoration and ecological rehabilitation.

To address this critical gap, we aim to develop a long-term, cross-regional monitoring
platform to track the dynamic changes in tropical forest insect communities under
climate change and anthropogenic disturbances. Our approach integrates taxonomic,
phylogenetic, and functional perspectives, combining efforts from Southwest China,
Thailand, and Laos. Here, | present our ongoing efforts to document the
spatiotemporal dynamics of key insect groups, including ants, moths, beetles, and

hymenopterans, in southern Thailand.

Preliminary findings emphasize the importance of standardized monitoring protocols
for accurately assessing population and community shifts. However, traditional survey
methods remain labor-intensive and inefficient. To overcome this limitation, we are
incorporating DNA metabarcoding and automated monitoring tools powered by

machine learning, including camera and acoustic detection systems.

Advancing our understanding of insect taxonomy, biogeography, and ecological roles
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is essential not only for biodiversity conservation but also for informing effective

restoration strategies. Establishing long-term reference datasets through innovative
and scalable monitoring approaches will be key to managing and rehabilitating

megadiverse insect communities in tropical forest ecosystems.

Light-driven dynamic optimal allocation: the road for Dipterocarp

trees grows as light hunter
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Functional ratios diverge across climates but converge within

environments in 55 woody canopy plants

Lan Zhang?, Yajun Chen? ", Keping Ma* ®, and Frank Sterck®
! College of Forestry, Northeast Forestry University, 150040, Harbin, Heilongjiang, China
2 Key Laboratory of Tropical Forest Ecology, Xishuangbanna Tropical Botanical Garden, Chinese
Academy of Sciences, Mengla, Yunnan, 666303, China
3 Yunnan Key Laboratory of Forest Ecosystem Stability and Global Change, Xishuangbanna
Tropical Botanical Garden, Chinese Academy of Sciences, Mengla, Yunnan, 666303, China
4 State Key Laboratory of Vegetation and Environmental Change, Institute of Botany, Chinese
Academy of Sciences, 100093, Beijing, China
5 College of Resources and Environment, University of the Chinese Academy of Sciences, 100049,
Beijing, China
6 Forest Ecology and Forest Management Group, Wageningen University and Research Centre,
PO Box 47, Wageningen, 6700 AA, The Netherlands

*chenyj@xtbg.org.cn

1. Functional coordination among leaf, xylem, xylem ray parenchyma, and phloem
govern carbon-water economy of woody plants, yet the allocation principles and
climatic drivers remain underexplored. Here, we hypothesized that species from
lower altitudes/latitudes would exhibit higher hydraulic efficiency, requiring less
xylem and phloem per unit leaf area, whereas xylem/phloem allocation and
ray-parenchyma increases at higher altitudes/latitudes to enhance storage.

2. Using canopy cranes in four Chinese forests, we quantified how leaf area, branch
tissue allocation, constituent cell types, and functional traits for 55 canopy species
(27 families) varie and coordinated across altitudinal and latitudinal gradients.

3. Xylem/phloem area: leaf area ratios were lower at low altitudes and latitudes,
whereas ray-parenchyma area: leaf area ratios were higher at high altitudes but
similar across latitudes. These functional ratios were generally comparable among
lifeforms within most sites and correlated with functional traits.

4. Our findings demonstrate that functional ratios diverge across climates but
converge within similar environments, suggesting environmental filtering drives
storage-transport balance. Cold climates prioritize ray-based storage, likely due to

short growing seasons and freeze-thaw embolism repairment needs, underscoring
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coordinated tissue allocation as a key adaptation for balancing resource transport

and storage under diverse environments.

Key words: leaf; xylem; phloem; ray parenchyma; altitude; latitude
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Yangtze Finless Porpoise as Ecological Witness: Fishing Ban as a
Novel Pathway for Freshwater Ecosystem Restoration
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Freshwater ecosystems worldwide are facing severe degradation. To reverse this trend,

the Chinese government implemented a Ten-Year Fishing Ban (TYFB) to rescue
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Asia’s largest freshwater ecosystem—the Yangtze River. The ecological benefits of
this ambitious policy are beginning to emerge, offering a potential paradigm for
restoring degraded freshwater systems. However, most evaluations remain limited to
species richness, highlighting the need for multidimensional evaluation. Here, we
integrate dietary plasticity and physiological stress responses of the Yangtze finless
porpoise (Neophocaena asiaeorientalis, YFP), a critically endangered apex predator,
to elucidate mechanisms by which the TYFB promotes ecosystem health. Using
quantitative fatty acid signature analysis (QFASA), we identified nine prey groups,
predominantly schooling fishes, with carps (Carassius auratus, Ctenopharyngodon
idella) and Coilia brachygnathus together comprising approximately 70% of dietary
intake. Following the TYFB, prey community structure shifted toward higher
densities of energy-rich fish species, likely enhancing foraging efficiency and
improving YFP survival. Notably, blubber cortisol concentrations declined post-ban,
indicating reduced stress and a significantly augmented population growth potential.
These results suggest that the TYFB has effectively facilitated ecological recovery in
the Yangtze River. More broadly, this policy may serve as a scalable model for

freshwater ecosystem restoration globally.

Key words: Freshwater ecosystem;fishing ban;Yangtze finless porpoise;dietary

composition;physiological stress
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