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REREHE
A global biodiversity observation system for a nature-positive world

Andrew Gonzalez F.R.S.C.
(Dept. Biology | McGill University, Quebec, Canada)

A global biodiversity observation system is needed to guide policy and
action to meet the goals of the new Global Biodiversity Framework (GBF) of
the Convention on Biological Diversity. While there may be as many as
15,000 monitoring schemes worldwide these efforts are not harmonized and
coordinated to form a global system. | will present a path to building a global
biodiversity observation system (GBiOS). GBiOS would form a distributed
but interconnected systems of observations and monitoring networks that
combine technologies for observing biodiversity from space, in the air, in the
ocean, on land, and freshwaters. Data is collected remotely and in situ by a
network of partners, including Indigenous Peoples, citizen scientists, and
researchers around the world. GBiOS would allow biodiversity trends to be
detected and attributed, the efficacy of different actions to be measured, and
priorities for achieving the goals of the GBF to be targeted. Investment in a
GBIiOS will allow nations to assess and guide their progress towards the goals
of the GBF, but more importantly it will pay for itself by allowing them to
address and anticipate biodiversity crises, including pest and disease
outbreaks, food shortages, and ecosystem instabilities, and identify the
measures needed to prevent their occurrence or mitigate their impacts. A
GBiOS will deliver the critical capacity for society to guide the
implementation of the policies needed to reverse biodiversity loss and attain a
Global Goal for Nature that envisages an “equitable, carbon-neutral,
nature-positive world” by 2050.
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S5 7 TN AT FH AR AR FIECHR 7= S AT 7, Ry RIE AR 2 R AR O
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5 DY i 4 [ R 2 RV I 2

FLh S b A2 R Al B8R N E =AREZ
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New hopes and challenges: the growing cross-border population of
Myanmar snub-nosed monkey urging transboundary conservations
between China and Myanmar

Chen Yixin, Li Cheng?, Xiao Zhishu?, Zhou Guowei®, Zhang Zhongjian®, Wang Xinwen?,
He Guipin?, Wang Bin?, Li Ming*, Xiang Zuofu*
(1 College of Life Science and Technology, Central South University of Forestry &
Technology, Changsha, Hunan 410004, China; 2 State Key Lab of Integrated
Management of Pest Insects and Rodents, Institute of Zoology, Chinese Academy of
Sciences, Beijing 100101, China; 3 Lushui Bureau of Gaoligong Mountain National
Nature Reserve, Liuku, Yunnan 673229, China; 4 Key Lab of Animal Ecology and
Conservation Biology, Institute of Zoology, Chinese Academy of Sciences, Beijing
100101, China)

Clarifying distribution and population status of threatened faunas living
near international borders are highly essential to establish accurate
transboundary conservation strategies. The Critically Endangered Myanmar
snub-nosed monkey (Rhinopithecus strykeri) only occurred in mid-section of
Gaoligong Mountain region along the northern China-Myanmar border.
Insufficient information of detailed distribution and population status severely
precluded coordination of transboundary conservations. Aiming to enrich
knowledge of distribution and population status of Myanmar snhub-nosed
monkey near the border, we carried out comprehensive interview, direct
tracking and infra-red camera trapping from January 1st 2019 to February
28th 2021 in Pianma town, Yunnan province, China. We found only one
group occupying home range of c.a. 51.5 km=in the area, spanning Gaoligong
Mountain National Nature Reserve in Pianma town and some adjacent,
unprotected forest of Pawaku village in Myanmar. We also recorded totalling
4 times that this group travelled across borderline into Myanmar territory,
thus firstly confirmed it to be cross-border population. Contrary to any
previous censuses, we currently counted the group comprising of much more
individuals (at least 149 individuals) and social units (at least 20 units) while

it featured with nearly stabled ratio of adults/immatures (1.13:1), suggesting
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trend of population growth in recent years. However, we also found presences
of poaching targeting the species and transboundary forest fire along the
borderline, particularly in Myanmar side. In sum, our findings provided
crucial details of Myanmar snub-nosed monkey’s distribution and population
status in Pianma town, not only firstly signifying new hope on population
recovery of the Critically Endangered species, but also bringing new
challenges in conservations. We emphasise the importance of establishing
collaborative conservation strategies between China and Myanmar, to protect
cross-border group of Myanmar snub-nosed monkey in the future.

Keywords: Myanmar snub-nosed monkey; Rhinopithecus strykeri;
distribution; population structure; Gaoligong Mountain; poaching; threats;

transboundary conservation

HERIFRXTEHIFARN LR L HEE R RN

X+, VEMF, Eben Goodale, ¥ %Z{n*
(T HRMAESEHREESLRE T EREARER, T 530005)

2018 4F-2021 FAZRFHFELIEX T P R H R BE5 G DXRI RS
DX W& R AR AR S R R 2 AT TR A, Wofh BAh 2 45 L R
FERER . 2R WT: D LidxF 53 100 M, £ET 9 H 39 #,
Heh4H 85 ff, FJET 30 Bl 2) fEI5HX, HAdRFIZ3 73 F,
EIET 8 H 33 Bl fEdRE4IX, it #5288 F, sRJET 8 H 36 Fl.
DIEARIGYLX, L35 H i (t = 3.49, df = 576.29, p= 0.001) FII% FF (t = 2.412,
df = 9.84, p = 0.04) & T 54X, M5 GeIX 5] BEFR £ (t = -2.92, df = 11.17,
p=0.01) BFmTIEGYIX, Shannon-Wiener $5%0 5 Ti5 X, HIEE
EEF A TR IXMART G X LR E L E g USR], R 5ER.
il 2 S BB 2 SERA K. 5) FEi53X, Lt (FRio)
5 dE B (R2=0.879, p=0.004) F1 Shannon-Wiener 5% (R2=0.771,
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p=0.025) £ 5E#IEAH5E, Shannon-Wiener 5% 5%+ % & (R2=0.969,
p=0.00008) & EF; fEIEHRKX, WHFEEES FRic (R2=0.752,
p=0.0031) A Shannon-Wiener $5%f (R2=0.949, p=0.00003) £ %% EAH
K, Thaetd 2% (FEve) 5 Shannon-Wiener #5% (R2=-0.827, p=0.001)
Ak (R2=-0.895, p=0.003) 2 &EEMMEK R,

RRE: HEJE: WEIRE: DR AEVE SN ThRe At

The avian community structure of Wuyi Mountains is sensitive to recent
climate warming

Long Ma, Luzhang Ruan”
(School of Life Sciences, State Ministry of Education Key Laboratory of Poyang Lake
Environment and Resource Utilization, Nanchang University, Nanchang, 330031,
P.R. China)

Climate change has become a challenge for biodiversity. As birds are
sensitive to environmental change, they are considered as excellent models in
studies on the effects of habitat conversion interacting with climate change. A
nuanced understanding of the original drivers of the community structure
involves the study of beta diversity metrics of different scales related to
environmental factors. In this study, we attempted to unveil the drivers of bird
community structure by studying beta diversity and its partitioning
components with climate warming, thereby gaining insight into avian
community structure trends. A systematic survey was conducted in eight
regions of the Wuyi Mountains (WMs) from 2015 to 2019. Our results
showed that the annual mean temperature and annual precipitation of the
WNMs have been increasing in a synchronous manner for the last 30 years,
while the bird community structure changed in an uneven manner. Species
adopted different strategies when facing climate change and the dominant

bird species alternated in the mountains with the bird community structure
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changing sequentially. A comprehensive analysis of bird distribution data and
environmental factors showed that the bird community structure was mainly
preserved by the environmental filtering process, while some regions with
habitats largely different from those of the neighboring regions experienced
climate-induced competitive exclusion. In an overall stable bird community
in the WMs, the species were slightly affected by global climate change;
however, a few bird communities were sensitive to climate warming in local
areas with environmental heterogeneity. Specialists at the mid-altitude
mountains will suffer severe negative consequences, while human activities
will alleviate effectively the negative impact of future climate change. These
findings suggest that mild agricultural activities should be allowed in the
mountains in the context of conservation and management strategies.

Key words: Beta diversity; environmental filtering; competitive

exclusion; environmental heterogeneity; human activity
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[FIRRF S Al iR R T A 3 S50 T 3 Pt R AR At A 5 0 A
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Niche Differentiation and Multitrophic Interactions Both Contribute To
Coexistence of Euphorbiaceae in Tropical Tree Assemblage

Xuezhao Wang? 2
(1 CAS Key Laboratory of Tropical Forest Ecology, Xishuangbanna Tropical Botanical
Garden, Chinese Academy of Sciences, Mengla, Yunnan, China
2 University of Chinese Academy Sciences, Beijing, China)

Understanding the mechanisms that mediate community assembly in

tropical forest tree communities remains a fundamental challenge. Previous
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research suggests three major avenues for testing assembly mechanisms in
communities featuring many closely related species. First, multivariate trait
space may better reflect alternative strategies of coexisting plants than
individual traits. Second, assessing phylogenetic patterns of functional traits
among closely related species may provide evolutionary context to
coexistence mechanisms. Third, quantifying chemical defenses and
multitrophic interactions may shed light on the role that selection by shared
natural enemies for chemical divergence plays in trait evolution and
coexistence among congeneric species. Here, we integrated these three
approaches to test hypotheses concerning the assembly of closely related
species. We collected 41 functional traits related to resource acquisition,
photosynthetic capacity, water loss and transport efficiency, and defensive
ability in 26 Euphorbiaceae species in tropical forest dynamics plot in
southwestern Yunnan, China. We found centrality traits could better reflect
the ecological strategy of Euphorbiaceae compared with all traits in each trait
dimension. In addition, most resource utilization traits show significant
phylogenetic signal, while all defensive traits lacked phylogenetic signal. This
imply contrasting phylogenetic patterns in resource utilization and defensive
traits. Finally, overdispersion of plant defensive traits at any spatial scales,
especially secondary metabolites could influence the coexistence of
Euphorbiaceae species in tropical forest, which may reflect selective pressure
of herbivores. Our results demonstrate that different spatio-temporal patterns
of trait dimensions may promote the coexistence of closely related species,
and that selection pressure by shared natural enemies may play an especially
important role in diversity maintenance in species-rich lineages in tropical

forests.
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Keywords: closely related species; Euphorbiaceae; convergent
evolution; divergent evolution; trait dimensions; herbivores; secondary

metabolites

Vertical variation in leaf traits and crown structure promote coexistence
of forest tree species

Jiayi Feng®?, Juyu Lian!?, Wanhui Yel2*

(1 Key Laboratory of Vegetation Restoration and Management of Degraded Ecosystems,
South China Botanical Garden, Chinese Academy of Sciences, Guangzhou, Guangdong
510650, China; 2 Center of Plant Ecology, Core Botanical Gardens, Chinese Academy of
Sciences, Guangzhou, Guangdong 510650, China)

Species coexistence mechanisms represent a hotspot in community
ecology research. Horizontal variation in species characteristics is not always
enough to explain the high diversity of forest tree species. Vertical variation
of species characteristics is less well understood but may be a promising
research direction. In this study vertical variation in the leaf traits and crown
structure traits of seven common tree species were analysed with respect to
differences between species in height groups and within the same height
range, and also different parts of the individual tree crown, in order to reveal
coexistence mechanisms of subtropical forest tree species. Results showed
there were multiple levels of traits variation in the vertical dimension,
validating the existence of vertical niche differentiation for subtropical forest
species. The differences in functional traits rose among different species
height groups, among species co-occurring within the same height range and
among different parts of the individual tree crown. Variation of comparative
advantages which was charactered by these traits between species across
different height ranges was also one of the manifestations of niche
differentiation in vertical dimension. Moreover, contrary results between

lower height ranges and higher ranges in the relationship between species’
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differences in functional trait and species’ difference of abundance were
found, further confirming that there was obvious vertical niche separation in
the community. This study emphasized the importance of vertical variation in
species performances in elucidating the mechanisms of tree species
coexistence in subtropical forest.

Keywords: vertical variation; leaf traits; crown structure; niche

differentiation; canopy
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Biodiversity-productivity relationship under realistic diversity-loss
scenarios

Qingmin Pan?, Amy J. Symstad®, Yongfei Bai?, Jianhui Huang?, Jianguo Wu?*, Shahid
Naeem®, Dima Chené, Dashuan Tian?, Qibing Wang! & Xingguo Han"

(1State Key Laboratory of Vegetation and Environmental Change, Institute of Botany,
the Chinese Academy of Sciences, Beijing, 100093, China; 2University of Chinese
Academy of Sciences, Beijing 100049, China; 3U.S. Geological Survey, Northern Prairie
Wildlife Research Center. Hot Springs, SD 57747, USA; 4School of Life Sciences and
School of Sustainability, Arizona State University, Tempe, AZ 85287, USA; 5Department
of Ecology, Evolution, and Environmental Biology, Columbia University, New York
10027, USA; 6College of Biological and Pharmaceutical Sciences, China Three Gorges
University, Yichang, 443002, China; 7Key Laboratory of Ecosystem Network Observation
and Modeling, Institute of Geographic Sciences and Natural Resources Research, CAS,
Beijing 100101, China)

Understanding the biodiversity-productivity relationship and the
underlying mechanisms in natural ecosystems under realistic extinction
scenarios remains a major challenge for ecologists despite its importance for
predicting the impacts of rapid loss of biodiversity worldwide. Here we report
the results of a plant functional group (PFG) removal experiment conducted
on the Mongolian Plateau, the largest remaining natural grassland in the
world. Our results demonstrated that the form of the biodiversity-productivity
relationship varied from positive linear, positive saturating, neutral, to
unimodal under different PFG extinction patterns in terms of which PFG was
finally remained. Moreover, the form of this relationship under the same
extinction pattern sometimes changed through time. The abundance of the
remaining PFG(s) before removal and their post-extinction compensation

following the loss of others were two major mechanisms affecting the
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biodiversity-productivity relationship under realistic extinction patterns.
Abundance effect promoted positive responses of productivity to biodiversity,
but compensation effect caused several biodiversity-productivity relationships,
hinging on its direction (positive or negative) and strengths. As indicated by
the values of compensation index, negative, zero and partial compensations
contributed to the positive relationships, while full compensation resulted in a
neutral relationship. Over-compensation at intermediate PFG richness levels
created a unimodal curve, but at the lowest level can lead to a negative linear

relationship.
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Functional diversity rather than species diversity can be accurately
assessed by remote sensing in sandy grassland

Yu Peng, Wenjing Zhong, Chuyi Zhou, Shigian Luo, Lu Zhu, Mengde Zhu, Zhuoyi Wu
(College of Life & Environmental Sciences, Minzu University of China, Beijing, China
100081)

The prediction of grasslands plant diversity using satellite images has

been intensively studied. However, the accuracy of functional diversity (FD)
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is still unknown. Therefore, high spatial resolution Worldview-3 (WV-3)
multiple spectral data were used to predict species and FD at the pixel scale
(1.2 % 1.2 m) over central Hunshandak Sandland, Inner Mongolia, north
China. Data acquired from 120 field plots (6 <6 m) were used to train and
validate several statistical learning methods with a primary objective of
linking the satellite spectral and texture indices to the plant diversity indices.
Among the several diversity indices tested, functional trait diversity, in
particularly Functional Attribute Diversity (FAD1), Modified Functional
Attribute Diversity (MFAD) were best predicted (coefficient of determination
approximately 0.29 and 0.14, respectively, n=48) using texture indices.
However, species diversity (richness, H, E, or D) and other FDs haven’t not
been well predicted by WV-3 data. WV data did not significantly improve the
prediction accuracy for plant diversity in sandy grassland. Further, high
plot-level vegetation coverage can improve the performance of spectral
indices for predicting H, E, D and FD. These results highlighted the assessing
variability across field conditions and demonstrated the capacity of high
spatial-spectral satellite images to monitor plant functional diversity in sandy
grasslands.

Key words: Plant diversity; Species diversity; Functional diversity;

Texture; Remote sensing; Sandy grassland
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Earthworms contribute to concurrent nitrogen mineralization and
stabilization in straw-amended soil under lettuce

Liping Na!, Zhor Abail? Bo Liang!, Joann K. Whalen?, Chenxiao Hul, Yupeng Wul, *

(1 College of Resources and Environment, Huazhong Agricultural University, Wuhan,

430070, China; 2 Department of Natural Resource Science, Macdonald Campus, McGill
University, Ste Anne de Bellevue, QC H9X 3V9, Canada)

Earthworms stimulate organic nitrogen (N) mineralization, and thereby
increase plant N uptake and N loss from soil, but they may concurrently
transfer N-rich residues into physically-protected soil fractions. This study
evaluated soil N transformations and plant N uptake in soil microcosms
amended with 15N-labeled rice straw and planted with lettuce, with and
without earthworms (Metaphire guillelmi), during a 45 d period. We
measured the amount of straw N absorbed by lettuce, lost as N20O or in
leachates, and remaining in bulk soil and aggregate fractions. Lettuce biomass
increased significantly (P < 0.05) by 37% with earthworms, and a greater
proportion of the N uptake by lettuce was from the soil native N pool rather
than from straw N (soil-derived N in lettuce increased from 101 to 170 mg
pot-1 with earthworms). With earthworms, there was more total cumulative
N20 emission (P < 0.05) from the soil N pool. A greater proportion of straw
N was recovered in large macroaggregates (> 2 mm) and in earthworm tissues
in the microcosms with earthworms. Consequently, there was 5% more straw
N remaining in soil with earthworms, suggesting that earthworms moved
straw into a physically protected soil pool that temporarily increased the
residence time of straw N during the 45 d study. In the short-term, we
propose that M. guillelmi stimulates the mineralization of soil native N and its
uptake by lettuce while temporarily stabilizing straw N in soil.

Keywords: Earthworm; Straw-derived N; Distribution; *°N-labeling
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Soil fauna diversiy and soil greenhouse gas emissions

Xinyu Zhu?, Liang Chang? *, Wei Wang?, Jie Liu*, Yunchuan Hu?, Donghui Wu 23"
(1 Henan Engineering Technology Research Center of Ecological protection and
management of the Old Course of Yellow River, Shanggiu Normal University, Shangqiu,
476000, China; 2 Key Laboratory of Wetland Ecology and Environment, Northeast
Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun,
130102, China; 3 Jilin Provincial Key Laboratory of Animal Resource Conservation and
Utilization, Northeast Normal University, Changchun 130117, China; 4 Luoyang Normal
University, Luoyang, 471000, China)

Biodiversity of the soil biome is a large contributor to the soil
function-climate feedback. Soil fauna have a major impact on biogeochemical
cycling of nutrients, greenhouse gas emissions and plant productivity. Soil
fauna therefore likely plays a crucial role in the need to control soil-derived
greenhouse gas emissions without reducing crop yield or soil quality. The
main part of this presentation is therefore about a proof-of-principle
incubation study with a focus on causal relationships between soil fauna
diversity and soil greenhouse gas emissions. The results showed that the
presence of earthworms and predator mites (EP) significantly increased the
soil CO2 and N20 emissions in both no-till (NT) and conventional tillage (CT)
soil. The interaction between soil fauna functional groups on the availability
of C and N can decrease or increase soil CO, and N>O emissions. Compared
with CT soils, CO, and N2O emissions from NT soils were lower, which
demonstrates that long-term conservation tillage can reduce CO; and N2O
emissions from soil. The findings indicate that a more stable soil environment
and food web with more intact functional groups are built in NT and may be
more conducive to carbon and nitrogen sequestration for reducing soil CO-
and N2O emissions in the black soil region of Northeast China. The results
showed that the presence of the two species of earthworms increased

cumulative CO; and N2O emissions compared with the treatments without



5 DY i 4 [ R 2 RV I 2

earthworms in both NT and CT soil. Less GHG emissions (expressed in terms
of the global warming potential, GWP) were induced by earthworms in NT
soil than in CT soil. The presence of earthworms did not increase the SOC
content compared with that before the experiment. However, the loss of SOC
in NT soil was less under the action of earthworms than that in CT soil. Yet,
earthworms were still the key drivers of both CO, and N,O emissions.
Mechanistic explanations of this earthworm-effect are still inconclusive. On
the one hand, earthworms are known to alter the microbial community
structure of their gut contents, casts and burrow walls. On the other hand,
earthworms can modify soil structural properties and thereby the transport of
liquids and gases in soil. Moreover, in the presence of earthworms, the
amounts of rhizodeposit carbon in the >2000 mm and 250-2000 mm soil
aggregates in the NT soils were significantly higher than in those in the CT
soil, and higher 13C signatures in the same size aggregates were observed in
the NT soils than in the CT soil. These findings indicated that compared with
the CT soils, with the involvement of earthworm activity, the NT soils
promoted more rhizodeposit carbon transformation to the soil
macroaggregates. To better understand the effects of soil fauna on soil GHGs,
further studies will need to understand the effect of key soil fauna on the
microorganism community and the determinants of their activities in different

soil types, especially in the presence of plants.
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Community assembly of Collembola in a wetland landscape matrix as
inferred by phylogenetic and trait-based approaches

Ting-Wen Chen!, Donghui Wu?"
1 Biology Centre of the Czech Academy of Sciences, Institute of Soil Biology, Ceské
Budgjovice; 2 Northeast Institute of Geography and Agroecology, Chinese Academy of
Sciences, Changchun

Human activities have largely transferred vegetations from natural
habitats to crop systems in the past decades, resulting in decrease in
biodiversity. The Honghe study site in Sanjiang Plain, northeastern China,
represents a landscape matrix where natural wetlands have been transferred to
arable fields and forest plantations. However, some natural forest islands
remain scattering in the mosaic landscape and are likely to function as refugia
for species to escape from anthropogenic disturbances. In this study we
investigated diversity and communities of Collembola living in the four
habitats: natural wetlands, arable fields, forest plantations and forest islands,
thereby to trace how soil animals react to land-use change. We used
phylogenetic and trait-based approaches to infer community assembly
processes. We found that species richness and biodiversity were higher in

wetlands but lower in arable fields. Community compositions of Collembola
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differed among the four habitats. Trait-based analyses revealed specific
patterns of communities and help to infer assembly processes. Communities
exhibited phylogenetic overdispersion in arable fields and forest plantations,
while those in wetlands and forest islands assembled randomly. Frequent
dispersal, together with environmental selection against certain traits and
phylogenetic lineages, are probably important processes that drive and
maintain belowground biodiversity threated by land-use changes in

Anthropocene.

Local-scale soil nematode diversity in a subtropical forest depends on the
phylogenetic and functional diversity of neighbor trees

Yingbin Li!, Xiaofang Du?, Xiaolin Su!, Xu Han', Wenju Liang?, Zhengwen Wang?,
Helge Bruelheide? 3, T. Martijn Bezemer* % Qi Lil:~
(1 CAS Key Laboratory of Forest Ecology Management, Institute of Applied Ecology,
Chinese Academy of Sciences, Shenyang 110016, China; 2 Institute of Biology/Geobotany
and Botanical Garden, Martin Luther University Halle- Wittenberg, Am Kirchtor 1, 06108
Halle (Saale), Germany; 3 German Centre for Integrative Biodiversity Research (iDiv)
Halle-Jena-Leipzig, Puschstr. 4, 04103, Leipzig, Germany; 4 Netherlands Institute of
Ecology (NIOO-KNAW), Department of Terrestrial Ecology, P.O. Box 50, Wageningen
6700 AB, The Netherlands; 5 Institute of Biology, Above-Belowground Interactions group,
Leiden University, P.O. Box 9505, 2300 RA Leiden, The Netherlands)

Diversity of plants usually increases the diversity of associated soil
organisms, but the impact of neighbor tree diversity on soil taxonomic,
phylogenetic and functional diversity at the individual tree scale (i.e. the soil
community under one tree) has rarely been studied. It also remains unclear
which facets of neighbor tree diversity have decisive impact on soil
biodiversity. We collected and identified soil nematodes underneath 256
individual trees of 16 species at four species-richness levels in a large tree
diversity experiment in southeast China. We analyzed how the taxonomic,

phylogenetic and functional diversity of the nematode community were
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influenced by neighbor tree diversity at the alpha and beta diversity level. Our
analyses showed that nematode alpha diversity decreased with neighbor tree
richness while beta diversity increased at both taxonomic, phylogenetic and
functional levels, indicating that nematode diversity can change at the tree
scale due to the diversity of the tree neighborhood. Secondly, we found that
neighbor tree diversity promoted the dispersal of nematodes, resulting in the
reduction of nematode community redundancy. Finally, our data revealed that
the functional diversity of the neighbor tree community was the best predictor
for the diversity of the local nematode community. This study demonstrates
that the functional traits and phylogenetic relationships of neighbor trees play
an important role in the community assembly of soil nematode communities
at the individual tree scale. Moreover, our study emphasizes that there is a
significant influence from neighboring trees, even though they are spaced at
distances multitudes greater than the distance over which soil nematodes can
move. Hence it is important to consider these broader spatial aspects when
examining the drivers of soil community composition and functioning.
Keywords: alpha and beta diversity; BEF-China; functional traits; soil

biodiversity, species richness, subtropical forest
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Fungi are more specialized than bacteria in response to changes in plant
communities in a temperate forest

Jingjing Xi?, Yongzhong Ye?!, Zhiliang Yuan?, Yun Chen?23*

(1College of Life Sciences, Henan Agricultural University, No.63 Agricultural Road,
Zhengzhou, 450002, China; 2 Institute of Botany, Chinese Academy of Sciences, Beijing,
China; 3 Field Scientific Observation and Research Station of Forest Ecosystem in the
North-South Transition Zone of Funiu Mountain, Zhengzhou, China)

Soil microbial communities play a crucial role in forest ecosystem
functioning, but the distribution mechanism of microbes in response to
changes in plant community types remains unknown. This represents an
important knowledge gap because interaction of biomes between
aboveground and belowground could have implications for their functioning
and vulnerability to future disturbances. We characterized soil bacterial and
fungal communities to determine their distribution patterns in 18 communities
belonging to six community types in a temperate forest in China. Our results
showed that (1) the distribution pattern of most soil microbes in different
types of plant communities is not random but specialized in temperate forests;
(2) different microbial species show different community preferences in
different types of communities; (3) fungal species show higher specialization
than bacterial species in different types of plant communities; (4) influencing
factors considerably differ between bacterial and fungal communities in
different types of plant communities, with light as the major driver for fungal
community and soil physicochemical factor as the major driver for bacterial
community. Our results provide new insight in the mechanism through which

complex soil microbial communities respond to changes in plant communities
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and predict the ability of aboveground and belowground communities to
withstand future disturbances.
Key words: distribution mechanism, soil microbes, forest ecosystem,

plant community, specialization
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Image Filtering and Labelling Assistant (IFLA): Expediting the analysis
of data obtained from camera traps

Jiangning Wang*?, Tianyu Xi*22, Huijie Qiao?, Congtian Lin*23, Ligiang Ji**?
(1 Zoological Institute, Chinese Academy of Sciences, Beijing 100101, P.R. China; 2
University of Chinese Academy of Sciences, Beijing 100049, P.R. China; 3 National Basic
Science Data Center, Beijing 100190, P.R. China)

Field monitoring projects consistently generate a large volume of
captured images. Biology/ecology researchers must sift out the useful images
(i.e., those that contain animals) and use their expertise to label them prior to

analysis, which is a laborious task when performed manually. In this study,
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we developed an Image Filtering and Labelling Assistant (IFLA) system to
expedite the most time-consuming portion of this process. This system
supplies object-marked images to help researchers identify and label those
that are useful. Initial evaluations showed that IFLA is more exact than
manual methods. We also implemented an automated method for image
selection and labelling, though its stability needs improvement. Tests show
that IFLA can help volunteers save 30% of their time and is 30% accurate in
labelling images.

Keywords: Camera traps; CForBio; biodiversity monitoring; image

processing; empty image
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TRE . T3 W 31, BERBRISAIBBRL R AR E
7N, KRB B 2 0 el Y T N I SH) L 22 SRS 1) 1 AR DR L W 4% 5 20 A A
PN R, CRBAREXNEFESRRE SRR EE, AER AR
Rl 5 B PRt AR 2 PR B 55 7 T A AT AR . AR X LR AT
ST AR EA b, KRR [ 5% 28 [ ik — A AR S B e BE AR AL P B
LEEPIME IR R, DA% 5 B 5o T B LR OB A S A I S R
.

RegE: BARPMIRR, LM RS, BN, 25
LR, KA Er Y, DRy e Bl

5% DNA TIARTEK A2 PR 5T R AR VPAG 0 5L

WkE2 1,2% ki 1,2
L AbE RS PO, JERT, 1008715 2 Jbat kA mRlaE b, Jbat, 100871,

IR 2 FEPE R PSR RO R0 25 AR S R AR E 5 ThRE,
JE RNFAE SRR SR, AR T R BORIE R R 21X —
Ho KEEMZHERN TRIUY™E, EhHESRNFERIRER, A
AT HOKAE VIR Rl TR S5 FiFEh A48 7T 70 R A55 DNA
(eDNAD BRI EERALEY) 2 A A TN U PR e S (T %07 i, B
MR AT I ERE A ) DNA SRS AEMZARIERE S, Rttt R
B AR AEYR AT, JCHAE TR R O OSSR
Pkl BT BRI R MK, 3£ T8 2 7 IR AR R b
BARACHIBOR A . AW FC AR BN SR R, ANEH 514 KAt
i MRS 2 T AT T RGO IT, Dk ax i ks I S R
RS SEROR B2 . T DA EREFCIEA, FRATIT R 1% AL 5
Hi X 2 K ARSI AR T A E (2 RAE 70 AT X 109 AN RAF 1 #
7% eDNA HllE ot iz, @i DCBRARYIR ZREER R (75 B, (HAMK
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SIS EEBGR (319%); BKAE KRR R ZHEVEFAE R
2 FENE 32 B PR 3R G H AR K BRI 7 O R B RO RE IR, T AR AT
ARG PRI R 2R i SR A AE 22 . A4S R/ T eDNA T
AR KA A E R E R F1, I ONE B[R SR 130 T K AR A
R At R FEVESR I T R A

T BIGB AP FIR R M B15 B2

3 1
Cp FEL R e 2R A PR SRERIT 9T rh o T 5 DX 3 2 R 5 s )

FHEBOR PR QNH, W RHIERD R AR R R g . SRIE
ARERZ BN L, WAL 1 Eshiash i e st 7 RAL. L
BN, ARG SR TR T E R A PR EARI . ToZ RN |
AWM RUE 58T Bl XL IO T BUR IR DX RS AN E (7
RS RESET T PR, € s A DGR, SRR e, &
PRSI IR TCTR N T PERNGE ;AR AN R T, (B TERR
Sk, S REMEIN 50 2> B N A R AR T 38 S oE A T Bt
AARZ, AT LGEAUARE S SR AEAE L, (EOEN IR ZEAEAEAE ) LE AR
FAr, HRERETCIEAMIR 52K R O s sl H s Sh 4 IE. 480 GPS 53
55 I RE D B2 1) 23 [ 8 o7 4% ZE 0 EHE N BIMEOK 2, N T A0 e vy T S B
30 ARENL— IR, RFHFEHEARKIESR T, 5 G0 i B THIR I AERE /1 KR
T, IXEEEORE DL S IGE N w5 1 s A R e . &
I %28 GPS JE IR e # R AE U6 12 ] 72 59 & 30g JElH A, AETSIERR 0.5kg
DA R R R 92 itk fe GPS JE BRI & 1E S RSB T h i) 2 B H
453 55 AW ST IR EARIC R B O O AR 2N B 1 IS I8 B
(IR B I AR o 0 5 2R W 28 GPS I =% 5 41 B B30 i 3R B A3 A
SRS SEE B AT ONRAIE, SRR SR EE SR (I pEAT
) BIESIME CREAT . BEAT NS, SSED SR MER IR
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A UTIRE . BEOREFIZEAT RN A, &R NIZ 3T AR
[ AT 6], 5 AR R A S . AFRIREE CRIE 2B
PR32 RS A R SIS e R T AT 5 b 2 i A7 5 AE PO AT B
1o 2 YRR K AN S SR I 2 A B R 25 LU o0 A, B Hh e s
FZHR BTG, L R 19 2RI AT N 5 R B AU BB
SRS, FRAFAN ] S A S b T . RIRVE I, AT
SRS LG AL 1, R0 S RO B, SR B A AR E R
YRR AR X AN OGRS, of DX 45l 15 A A 5 b DR IO 5% Ak 2R Al
H R A B AN R, T A S S IR A e,
WRANE GAEIAENE], B2 RerhORyr, SCBLIXET Frak A R
R PUEHEE; R, R MR, T

ETAIRSERE S EAEY RN LBERRE —U Ligm 2 LEAEY
2 FEAE MR T N

Pt 136, FEEGIR 238, FLRBAR 16, RIZER 58, HHAL °6, fRipMEE"
(L bt T AR A R TR 2. Bl e B AR S 3. H AR B A HE T X [+
FAAESBEE TREORQEF FG; 4R R 5. RIS 6.
HTTaR A B TR

EARHEYZIR 2 A RENRZEEA, BIFRIE 2 BB E kR
W E SR . AR M AR, ARG I B TE A
HAFTER AT . FEATY) MBI 52T AR, R G08 IRH AR
HMECL HE RS BRI, JFRAETTRER AN A G FE
PG BAKE A A K JE BB A, T sl 25 AT e 408 B 00 500 1 A M o
AR RPRE . R ARRAS . FTRREEE SR A MR . AHIE T AE FEA
WIS EH R A RS SRER 7%, BT AU RERE YR APP
A dr Wi (Biotracks) , Kit BilFARFIFEBHHL (FHgaAsE

LA p 1 R BRSO T X I 4 () AR A TR AR O TGRSR R B
BOEBTRBURAR BIL T E MERHEOR BT L7 303 (WiH %5 : CXZX202002)
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WHRERE) , TP T Ll 4o Bl A S AR M AR dad i s
B, w45 DZEENTER IS E AL, XTEZ—WE%"*MH%VE%%?EF&EE*\
HERR A AT VRN BB G b, WRIE T AT R S
W ECE I geit A A RE R, S5 A REA I BT FOSCHRO LE AT, E A A
"*{ﬂ'J?i/%i SR M RAE N 5 A TR L SR S T
Sl IR AR A NS 5 BT B AR A A S, A
ﬁi/ﬁﬂ??iﬁﬂ-‘ﬁ%ﬂ‘wﬁ?ﬁéﬁ%ﬁ MR v 7 TR s 13T A
BERE R 2 LA MRETE B 1 B RE s, B A SCI I A 2
AEBBREIE RS BE5REITR 2 LR AESBE R a8k
RIS S HORE L ARRIETH AR I TR A8, A T T
&I 2 B E 0TS S R AR e 2 .
K@i ANZHEREL EAEMEN; 2R AEY, EMEHE

I

JUFPEEH AR IEIIFEE DNA IBIBFA
TRybtE L, ERRHn Y, BERK? mRMS
(1 [ SRR B TR TREEARBE S LG, WL RS, #IVL/4IL, 316004 2 42
MFR, WAREIMKY:RERAR, FE BER, 68182; 3 /K 4¥Ft, WiLFHEKX
%, WHL ¥, 316004)

WP g3 A e A ) B R A TS BN TR R R OCE L, i
fE3K, ¥R DNA (environmental DNA, eDNA) $AR B4 72 N T /K4
AR RE A FE AL TR, E R i T I B RN A B
o, —SLE B A SR T A . A FUR A ST DNA J7%, XTZR
X K ¥ (Larimichthys crocea) . /N#E 1 (L. polyactis) #l22 ff
(Acanthopagrus schlegelii) [ [f] 4> A FUAH X A9 AT 1l 2558
WA [A) 0 0 W S IR EE () i 1t AN R o R B B AE7K P 0 A B
Zt (p<0.05) , WonH R EAMRMEKN TR, B M E, K
A IAEE DNA FZEHPTE 40m 747 KR AR . /N fIREE DNA ik
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JEAE S S A MUK 2 2 T8 9 B35 725+ (p<0.05) , RPN AA
BB DI A MK JZ T . SRR DNA E 2 b oRybifa g . KL X
MR T, ek B A 2 ST 30 & 40m JKiRAE. BEAh,
M T B BRI DNA WKL S A& 2 (A ARSI, f5L 136 T34
AR AT DNA 2o PE RN, a5 Rn] il SH IR 44e &
AW FCUESE T35 DNA 595 AE 5 28 /K 0 S B I U I Iy i (8
e, Rt S T ELRAEX TA [F) AL 25 ST VR R I g BEE . AT
FURAT B4 e el B3 5 A ST I AN PEA o

F1 3% DNA metabarcording £ ARTE IS4 #44 WL = 5 82 A 1) &
BRI, BRIG 2, RIS L BREES, X3 e
(1 [ SRR B TR TREEARTE S puG, WA RS, HIVL/4IL, 316004: 2 iF
BT EEABUK S A b, R =W, 572022; 3 F R RIERBFIRE, 1
% &, 266555)

IKEE A e AR AE W) 22 A 1 ) B LA s 7y, T AR K AR AR AE
IKARIR LG ) A= Wy S LIS 28 03 A1 2 TT R KA A= W b 22 R DR 9P 1)
AHTRME ZIEA . 2RI —HERRJE, 5T DNA (eDNAD 7L
ARENEYBIE AT EE T B, HE N B 2R
WA F RIS 2D . WITCHE eDNA FIHEM 2 45 R Bk, eDNA 3
Fr 152 Ak, (HAEMIESRYACE 75 M, BT R YA EOR S
2.03 f; eDNA foth B —Lericsgdf, DU M. WK B
WA BF 14 Pk 3R, eDNA JFA Rt . XPIFhiE 2
TTAREE BT R EWAAERKESR . SGaUl Eatrgi R, RITWAH
12S rRNA metabarcoding 7E#§: f 8% T8 WA R J7 A Fe it — D e, d
WG S K eDNA 2 AT eV I I R S, R 75 B A s Gt )
AR 33X A DR e 8


https://kns.cnki.net/kcms/detail/knetsearch.aspx?dbcode=CJFD&sfield=in&skey=%E6%B5%B7%E5%8D%97%E7%83%AD%E5%B8%A6%E6%B5%B7%E6%B4%8B%E5%AD%A6%E9%99%A2%E6%B0%B4%E4%BA%A7%E4%B8%8E%E7%94%9F%E5%91%BD%E5%AD%A6%E9%99%A2&code=1699380&uid=WEEvREcwSlJHSldSdmVqMDh6a1dpZHdzQnhveEphOGZ2VU93cldlbFNIST0=$9A4hF_YAuvQ5obgVAqNKPCYcEjKensW4IQMovwHtwkF4VYPoHbKxJw!!
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—HK R EERE RN A

[ BERER
CR R AR AN = i R e i e, AE 50

AERAR YRl 2 VR R 0 A . BB S LA S IR B 2 A
LR AR OCHE . AR, AR GERIIR 2 R AR — TR B
5, FERFBR ST, MHAKAE LA GY, Bk, PR 2R
HETH. ARENA—FOMHZHEEE S 00 /88, 7T 8EE =
BRCR L BRI A AR b R R AR RT LRI SR AT Kt 3 Kodhe
BEATGE 0T, TR ZREERESE, BRAh, SR LU A T AR REAT
W, DAREEE .

TEL AV HERNBREE, #RHERE
(¢Emﬁk%<§§§,ﬁﬂ4wwm

AR TMCHTIE R B RAE BN FEVE . PRSP A b [ i 2l 1) R I L
TR, GG TR XA RRHEE T AT S B A AR
WA ZFEvE . BN SR JE A = RIS AR S A ) Hh
BRAGZEWEIE, IR b2 KR AR ) A 7 R ) i e ) AR AR R B A
G [ CO2 FF S Hh Bl A Wi R0 A5 B r) R R (LA} 2
WA . ARG IS 60 N B HIBT FERAL, KA LT TR RHE BN
G A DR B R A 22 REPE SRR BN AR 40 0 5 B B ) L S AR 5 5
BORLANC g Bk}, WA 2 FEIE B0E ORAFE MySQL #idfs FE v, i
S IEIRSE N, PRUESEMSI AN R, bR TR G KA, B
HHE 0T B i — i), 3 2 A MR ) [R] A5 T O AT R R AME L
SR TR oK o Ak, FRATER ST 1 I 30 Fh BT K R VE A
FhPE, JEEE& 2R BAEARM ;A HOR, N BRI R N 2
Frey BUEE T HFE IR AR St B A ) AR I
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BHEEMZ NSRS E M
G
(EZxEHAE BP0, dbaET 100830)

Y A A T 0 2 B AR B I — TE S5 A AR, MR 2 A
PRI o — T B B N A, A Ml S A BRI A, R s B
MAEYD 2 FEMEARGL, SAF R ER DM PR A . ARG —
NG EY) 2R A 5 TR, Btk T —ETRHeE A
BB ARNEMB BRI . AR EZE AN P 251 iR
MR IR N ES, WS RIBRE AT E. Gt 5ot e, %
P EEFIY & B ST R A2

WHEYZ RN SHHELE
ARiES
CHRRFBE SRS 0, b5 1001900
T8 I DX 4 BEUR A BT R SCHR T2 A BT B 5V, A 2H AT X ) AR
V2 FEVE R AN B L A5 O, IR B LRI BT . E AR
AR H SRR T AT, RS HRR R, AR E A TAER S

CERN M S KNSR EE ., F5HE=

L, kbR, RADY 2
(1 R E R AR R R 22 5 T YRR 7o BT, dba 1001015 2. A [E RS BP0 75 AT,
Jkxt 100093)

AENAT P EAESRETFTMNEE (CERN) JH A e H [FH i 7 4=
A RGUEN) 2 REPE A AR 0 S I RO, DA s U0 S A A A B
SRR . ARG (D) ZREEAES RS (BHEHRA.
T, TR VEVES WAL WEESE) IR BRI N Z, 9% CERN
TP AR AT CERN %ol oL I EE /A . RSl B iC e & m i 7
AR, DL “G—M7 . “G—BdRE T B “4- 0 A
IARBHRN R R RIEAREF T30, (2) PALICHIEbr i R O A < B
RO DL, (3D T 7= AL ARG 7 W bR Y 1 L T 1)
B MBI IL RS T, () ST 4 A A W T S AL S
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BARGER, FHNHET “ERESPEEEE D OB AL RS
RO MFEEANF LG (5) mENHAT CERN EVMZ K
SO0 M I K 1 — S Bl 7 i S AR SR I M S AR T AT O B B
B E B A 2 BRSO . BRI E D7), . 28 CERN EW%
FEVE RS S I S e AT AN 2%

R MG U A 5 L
AR L, EHE L R 2

(1 H AR LSBT T2 B AR A A5 BR8P BT JE T, AT 1000915 2 Hp AR Tl
HIRAF], b 100029)

AV TR I BAE AT RISy, — R, R ARSS
FOACIE I, P8 EARAN S . EAREEE . ARSI CTRFR REHE D
fia: ERRER 8 E 5000 /NI IRIRE (2261 AL E X LRy Al 2843
MEGATHXD , HAEEAY PRI ANASEERRN, &),
HEEY), SE AR A, AR &, @i a B is A TR
J o

VR ACIEAT] By, —REA, ZRETFIrA.
SEVIFR AR RIC T AV ETEARAE, AT A AR R ATl %
SR ASE IR B B, AR ARRBUED I EE . T
WA SRR AR )L BN TS, 5 SEVIbR AR — T8, K e B N AR A

I R AR B AR AR AT REAE W, RS SCHE SR WS
PG, HERFHAIX B, ERA RN T BT A 7R
WERTE, L =M730, —2INHEEWATS), —RFIRIERITs), =
VM HIAT S .

I RAEHCF AR AT KRB W, B E SO R HANX
BOEMER, FETEXREREIEE, BaTRIAARE 113 5
ARBIKEE, Z5BRHTAE, S3WEARE. MR AER L
AL, BONAEVFRE R EA Gl K50, =214
TRREE P, E RS WIbR A TSR [ S bR AR TR AN [ R A AR
ARG PE .

REEW . W, REOE: BrhaA: RS SiEM SRR


http://www.npadata.cn/records.html
http://museum.ioz.ac.cn/
https://www.cvh.ac.cn/
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AV NSRS G AT ERR

kL)
ChE R B R 5 SHERE TR, B SRS R i)

AR BT RIS AR ) 2 R VAT T BIRANRE JE (A5 B AL
RKPFEXS LR R TT R ILEFE A, R

1.

I ERIR VI vl A2 ) 22 REAERIE U RN HE R o AR VA 32t 2 v [ X
AR P AR ER RS —, BH RIFHXEARME
AR S HEZEG N GO M ES R85, AAEY
LRI T G A N AR E T 6. RIERYHFE
Wiz, VYRR, AR IR Tk IR E R
R PSRRI IXI RREAI AL SRR BLRHT
b R I3 T B AR 22 SR A

RSENT R 7/ 2 R ETIING B T LW = VA VK VA s e
W2 AR AP S M DB SR At 4 A i R U1 B o N e el
BB G S B R 1R S O A AR
FBL NIRRT R, IR 2 e
M o R

FRALT R DT BEXF I W 3l A2 W) 22 REVERIT TE A IR EEAT 7
B, SRECAFEMERTR, LRSS B TBe L i vk i il
I
FRENARGHERN DA . MR AIRER, DA 2 SR 9bR
s BT R LA SRS DAL AR R o AT SEEL A SR AL
SR AR R AL BRI R g R AEA LUl 55 ik
.

ARG R . AR, WEAH TR e, S H R
LAY, HHafith. s, R, THAG, MEREAL,
BT R G048 . AL AR 57 b v A P s AR S0 B
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Sl R RNEEREE, 5T

RRAK,  ORASUE, Xt
o [R5 ot A A 5 0 L Rk 25 R GE e BEBF S, 19, 510650)
RS KRG AW Z FEE IR IR R A BT I ORI AR S R G454
ThEeA BB R . Shlhlisk [ 1978 v Lok, DIRES —AERHE
SRORI XN FENT B, TR T R IHM A 2 FEE I TAE . T 40 25K LA
A L 5K 10 SEANFERS T RBE, Sl L e T A 2 R I,
VAR S A . RARREAEE; AWM ER; 7. #. 5%
Ertmf e TR BE RN ARMAE RV 2 R AR B
TAAED): IR R S AR IE T G R S R
SReME; M. B KBS, KBS, SR
SR, RATELES RS RME (CERN) BTSN 5k, i3t
BT AR 22 FEPEAR DCEE , 38 5 50 R A N - M o s - B A5 B B 7 =
PRI HAE L2 F] CERN AWy, FHLERZEEH L. AUt
ITRHERIR A6 S AR 7> R B3R =, 5o idd it 485 205
W RS . BRSSP R R R AT, RS T SRR
2018 F Sl R R T B F AR S-SR A B HLR S, R T
RAFAIN FRBUR, ke insm e i % S = oh6e. Bz, Sl fE
4 CERN FIE KA RGBT TN LS (CNERN) LT GIkTEAY £
FEMEME MR S 2. A=A T —2 8%, BARFEEAR, I
SRAEN) 2 FEE IS I 28 5% G Uk 1045 BILE, B Medt A4 5 i TAE.
R WL EYZREEIRI BRI SS

LE)\ BHREMZEETR
MBEVR 20 A B T B AR SRR
AR
I HRE RSB AT, )M 510260
PR AR N K P E R R, BHERRERIE e EA S
RESEFHIRE, £ 2021 9 A 17 Hik, ¥raimigiEm sk 2 02
NG, 400 2 J3 NFET:. [RIER, 5 A2 Y AR St 50 5 7 B A AR
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=N T — N AR R, MEESZITA T, HE
MZET AN SN . RARTE 4 DR, ST B s 2 AR H Bk = 1,
FET R MR 2 B FEAN 2

TEEF AR, BRI AR D . SRR K A G e
YA H B 744 (Chlorodrepanis virens) FIFNEERE T 1 7~14%, %
(Batrachochytrium dendrobatidis) i 4=¥k K £ 100 FF i K.
IEFF AP R R BRI Z R REW, A HSEKKER, 0%
FhIE] G R EEM, (HEm WAk e — AN EERZE. H iR s )
— AN 3 A2 OVE F B R WA S, (Dilution Effect) , {HAZSN
W2 BRI AP . FARF LR ZAE E RS MR AE, A
HIF TN B A e B R R G R MM VA AR, TV &5 K 5 T 25
AAERRSRA . L, 18 ES T BRGNS RIEFE SR, it T
FFRAT [ BA I o st 1 2R B G i R 25 A= R 25 O F 9T 45 SR

ML 2 A G WRE . T R WA 7 MR
LG RMBIEA, XF 124 B, 728 R G RBG MRE IR du .y 1M38 H g fk
AT T, RIVEIR RERGRN 7.8%. 148 B EGER N 22.0%. I
JR R RGP 2 e, Sk A RS B A B R e AR AR
FhRtE R BEEER, EEESR, SRR SRR R,
PRPR LR 27 2 AR AS R R R A U AN ], 518 F R FEME
FERA BEA R, WREBERERGE: HARBRERILK 5 MEEXHEER
TRIPIXH 110 F 794 R 2%, SEHUZIR, FH PCR Rl UL 1538 RNA 5
Bro A5 R A SR BGUHE T (NDV) S, Hoe b
PEE IREERT I # (IBDV) FIHTaiEE (COV) , itk gt 30 A8 %
(IBV) . &AM I WHRHRTE (ALV-D | #R9% 5 (Rotavirus) Flfg
PAEME S RN LTV R EL, B ERE (AIV) REERIK.
BATR TG R, WS SR ZHEMHR S SRS T, g
KIS S5

Diversity of Diaporthe: species-rich or genetically diverse

Ishara S. Manawasinghe
(Innovative Institute for Plant Health, Zhongkai University of Agriculture and
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Engineering, Guangzhou 510225, P.R. China)

Fungi are ubiquitous. They live as endophytes, pathogens as saprobes on
a wide range of hosts. Micro fungi as plant pathogens are one of the highly
studied areas in mycology with over 1000 publications per year. Among them,
most of the diseases are associated with opportunistic fungal pathogens. It is
supposed that these groups of fungi can cause disease when plants undergo
certain environmental stress conditions. Diaporthe is one of the well-known
phytopathogenic genera known as opportunistic fungal pathogens. Diaporthe
species are well-known pathogens on economically important crops and
woody hosts. These diseases were previously known as “Phomopsis diseases”
and are widely associated with blights, cankers, diebacks, melanose, and
stem-end rots. Up until now, there are 1152 species epithets are available for
Diaporthe is Index Fungroum. However, over 300 species are accepted with
molecular data. Only in 2021, there are 27 new species introduced to this
genus. Species delineation in this genus is based on multi loci molecular
phylogeny as most of the morphological characters are overlapping. Thus,
Diaporthe are known as cryptic species. What are exactly curies in here is
whether this genus is highly diverse? Are these introduced species are exactly
new species? Are we introducing genotypes to new species? It has been
noted that several studies have ignored the fact that Diaporthe eres is
polyphyletic and thus it led to introduce Diaporthe eres strains to new species.
Moreover, these taxonomic misleading are mostly due to poor taxon sampling.
However, Diaporthe species are genetically diverse, and they might even
have population subdivision based on the climatic conditions and host. These
facts are remained to be studied.

IR EYZ M SR A R
A
ChRHE Rk, M 510650)
[ o5 o U L2 2 PR B 20 R SR SR, QX 308 5 s (R W Rl FE e

T, JENFUS YRR A o 0 I X B Ul DX AT T bR A 1)
giit. BB, RJE 0 R IR AR AR SR I . BRGSO R IR
RYSOEAR AL E i, DL = SR AN IR e R, R TR A v
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FESE, RRERARA TR AR ARSI

PR AR B AR A IR AR

®E
(T"HRBRERT MR 5T, T 510070)

A U L A A [ B i S A Bl A ) 2 R DR B X 2 —, B AT RS
U oLy L P Ao ZEL BSORIARE A 22 A A1 U AR B2 F) 0 AT A Sy, ) R U A2 4
ZAEVEOR P TARSR AR . LRSS [ 5K 4 AR DR XAE A 76 9 Tt
K S TR FE 400 — 1700 m P RE A0 22 K 1 20 AT 4 =) S sl e 2%
AR VA A A 1 1) B AR AR NI BE R 125085, R SO S PR (GD M)
RN TARAETEREY) (R BERFIEA) B ZHEVER RSB T
(A AIFEES . AR SRR LT3 KR, FFRA Mantel 14
WiE B ZREMEANFE R (A AIRE) 5B TXR. GDM Frid
RAEH: 0-20cm LIEIASE T, Trok B B REIER) EER B R HEE
TR N ISR, MREARMEAR B 2R TR m P 1 HImE
JTCRMESE S E. 20-60cm LIRS, Tk B 2 AL F 2R G
REDIAMBENMEICER, AR B ZAVER EZ M P 72 Hh PR
By AR, EAR BN EEZ MRME TR ESE RN
SO o FEUS ARARTEVE TR . BEARMIFLAMYIN B 2RI LU i
F. Mantel fE3ngsREH: HFEHRFXTA EARMBEAR B ZHENER
Moo R, XA IR E L 53 5o R 2, 0 TR AR E A 1 S
R AN B2 o A BT DA HPR ) 3L [F] S e A R U ARV IR 2
FEPERS SR o

RG] IS B EAEME: SRR, BN

BATRE BRI XA FEE B LA T RS SR U AR E
R
(R AR, 7D
TR PR TR A AE T 3R R EVE VAN IR N B PR BAT RS
PERRP 7 S A0 A AR R T IR B EREA AT S B
B, FEAMAETE. MOy . FOEE BB KA 5 B R AR
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A B o NIRRT AR REE B L R R 5 AR
A, AT LA T AR I 8] A 505 K AN RIS B i B 38 b1 P A B
B R REERE, FIRWEFCR T P38 08 T SR R A vy
PES R TR OG AR, REASFIE B B R AT SR B S 4 i R
R S R T AT SO0 DL R S e

LARMRAS[RIE [y B30 R 15 AP AE BSR4, b7
SEMUREI (R F2M . FEASKE AR5 P AR AL B K. 8 AT
HIREVE A7 B SIS RIS MR, I8 i SR VE A1 S I RIS A K
TR 2R R AR B S

2 ANRIE [y BL - 31 3 LM AT RAT AR 2 R AN B AR

3 ANRIVE 5 I 3] - 3 e 2 (R AR AL K, 381 P ot A ) 38
A EHERNIE ], AR RIS B BORD 7 R rR AR R B 28— BUR
e I RFH BT

4N R % B S8R0 1 P 55 4 v R AR B BE AR « %l v 2R 2 1A A A2 22
5t LR AR AR PR Al P R ARADLE B v, 8 S U (DA AL
B o

5. [R5 B BORR 1 P (R A AL R ) 1 — T B B B R
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