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Abstract. Saribus jeanneneyi is a micro-endemic New Caledonian palm on the brink of extinction with only one
adult tree and few juveniles remaining. Diseases symptoms with unknown causes have been recently observed
for this critically endangered species, including the adult tree. To identify the pathogens potentially involved,
we used a metabarcoding approach to characterize fungal and bacterial communities in bark, leaf and root tis-
sues from symptomatic and asymptomatic individuals. Community-level analyses showed that diseased bark
harboured strongly restructured fungal and bacterial assemblages, with pronounced depletion of Cyanobacte-
riota and enrichment of Actinomycetota and Acidobacteriota, consistent with a shift towards a heterotrophic,
stress-adapted microbiome. Heatmap-based centred log-ratio profiles and a bark-focused co-occurrence network
converged on a small set of Ascomycota genera with documented plant pathogenicity (including Cyphellophora,
Xenoacremonium and Gibellulopsis) that were both enriched in symptomatic bark and centrally embedded within
the interaction network, supporting a polymicrobial, fungus-dominated aetiology. In contrast, the main bacterial
hubs were dominated by saprophytic or potentially beneficial taxa, suggesting roles as commensals, decom-
posers or antagonists rather than primary drivers of bark necrosis. These findings highlight how integrative
molecular pathogen detection can rapidly pinpoint candidate pathogens and their microbial context in a critically
endangered plant, and argue that conservation strategies for S. jeanneneyi should adopt a microbiome-informed

approach targeting pathogenic guilds while preserving beneficial bacteria to mitigate disease risk.

1 Introduction

New Caledonia harbors exceptional palm diversity with 37
endemic species, 13 of which are threatened, making it a
global priority for palm conservation (Henry, 2021; Pintaud
et al., 1999). Saribus jeanneneyi is a critically endangered
palm endemic to New Caledonia, with only one adult tree
and few juveniles remaining in the wild (Bour, 2014; Ititiaty
et al., 2025). Its major decline results from an historical in-
tensive harvesting by convicts for the consumption of young
leaves and palm heart, giving its common name of “palmier
chou” (cabbage palm) (David Bruy, personal communica-
tion, 2026), as well as past intensive logging of rainforest

(Ititiaty et al., 2025) and currently illegal harvesting for palm
collectors (a single seed can fetch around USD 10 000 on the
black market; Pierre-Louis Stenger and Fabian Carriconde,
personal communication, 2026).

Historically, S. jeanneneyi was first collected in 1893 and
described by Beccari in 1910, but was believed extinct in
the wild for most of the 20th century, until a single fertile
adult was rediscovered in 1980 (Bour, 2014). The species
is restricted to ultramafic substrates and known from only
two localities in the far south of the main island in New
Caledonia (Henry, 2021). As of the most recent counts, the
wild population comprises 15 individuals, including a sin-
gle seed-producing adult, while currently 86 individuals are
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maintained ex situ at the Parc Provincial de la Riviere Bleue
(Arnaud Lespes, personal communication, 2026), and only a
handful of specimens are cultivated abroad, notably a single
mature tree at the Jardin botanique Jean-Marie Pelt in Nancy,
France (planted in 1982) and a few juveniles derived from its
seed lots (Bour, 2014). Its scarcity in ex situ collections re-
sults from a combination of low natural seed-set (only one
fertile individual historically known), difficulty in seed ger-
mination and early seedling establishment, and the fact that
most botanical gardens worldwide hold, at most, a single ac-
cession (Bour, 2014).

Since 2004, the South Province has implemented con-
servation actions for the species, notably through the Parc
Provincial de la Riviere Bleue, with a dedicated conser-
vation programme established in partnership with the In-
stitut Agronomique néo-Calédonien (IAC) and Prony Re-
sources in 2008. The programme has addressed several key
aspects of the species’ conservation, notably the protection
of the species under the South Province Environmental Code
adopted in 2009, its IUCN Red List assessment in 2016, ex
situ conservation at the Parc Provincial de la Riviere Bleue, in
vivo and in vitro propagation, health and phenological mon-
itoring of in situ populations, species’ ecology, erosion con-
trol around the only known adult individual in the wild, and
measures to prevent poaching.

Recently, a bark disease infection has been observed on
the unique remaining adult tree. In addition, one sapling in
the wild and two seedlings produced in greenhouse exhibited
foliar diseases symptoms. Because of the very limited num-
ber of persisting individuals, appearance of disease infections
can have dramatic consequences by increasing the potential
risk of extinction of this species. High-throughput DNA se-
quencing technologies has emerged has powerful tools for
characterizing the entire microbial assemblages directly from
host tissues and identifying candidate pathogens by combin-
ing targeted barcoding, community profiling and network-
based inference (Cobo-Diaz et al., 2019; Jiang et al., 2023;
Nafea et al., 2023). Here, we apply a metabarcoding ap-
proach to symptomatic and asymptomatic individuals of S.
Jjeanneneyi with the dual aim of pinpointing likely fungal and
bacterial pathogens and assessing whether disease reflects a
single causal agent or a broader shift in the host-associated
microbiome.

2 Materials and methods

2.1 Site and sampling

As a result of illegal harvesting and clandestine collection,
the geographic coordinates of all sites are withheld. On the
adult tree, three samples of bark tissue were collected in or-
der to represent the full extent of the infected area (Fig. 1A).
Samples on healthy bark tissues were not taken on other parts
of the tronc to avoid any scars and injuries on this unique re-
maining adult specimen. Pieces of leaves were collected on
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the two seedlings in nursery (Fig. 1B—C). For the diseased
sapling on site B (Fig. 1D), which is the only known individ-
ual in this locality (discovered in 2018 and currently dead),
samples were collected from different parts: one from a leaf,
one from the base of palm and one from aerial roots. The
sapling in site C (Fig. 1E) was the only one that was con-
sidered healthy. In this specimen, to be as non-invasive as
possible, the sampling was restricted to the leaves. All sam-
ples were collected in June 2019 and were immediately pre-
served in 70 % ethanol for further processing DNA extraction
and metabarcoding Illumina sequencing. The limited sam-
ple size reflects both the extremely small number of surviv-
ing individuals and the deliberate use of minimally invasive
sampling to avoid causing additional injury or physiological
stress to this critically endangered species.

2.2 DNA extraction and metabarcoding sequencing

Samples were ground with liquid nitrogen and DNA was
thereafter extracted using the Wizard genomic DNA pu-
rification kit (Promega) as described in Carriconde et al.
(2008). Then, libraries generation and sequencing were re-
alized as previously described in Fernandez Nuifiez et al.
(2021). Briefly, metabarcoding is a molecular approach that
amplifies short, standardized DNA regions (“barcodes”) di-
rectly from environmental or host tissue samples to simulta-
neously identify the many microorganisms present, without
the need to culture them individually. For fungi, we targeted
the ITS2 region, a widely used fungal barcode (Schoch et
al., 2012); for bacteria, we targeted the V4 region of the 16S
rRNA gene, the standard bacterial barcode (Caporaso et al.,
2011). After sequencing, reads were clustered into Amplicon
Sequence Variants (ASVs), each representing a distinct mi-
crobial taxon, and each ASV was assigned a taxonomic iden-
tity ((phylum, genus and, where possible, species) by com-
parison against reference databases. Approximately 6 million
paired reads of 250 bp length were obtained for both ITS2
(fungi) and V4 (bacteria) in independent sequencing runs.

2.3 Bioinformatics and statistics

All steps were realized as previously described in Stenger
et al. (2025a), except that rarefaction was not carried out to
obtain all the diversity possible for pathogen research. The
bacteria analysis were done with updated database and QI-
IME version, as explained in Stenger et al. (2025b). This al-
lows us to reconstruct, for each sample, the all communities
of fungi and bacteria, the relative abundances of the differ-
ent observed taxa, as well as to compare these communities
between diseased and healthy tissues.

2.4 Co-occurrence analysis

To identify which microbial taxa tend to occur together, and
therefore might interact within the diseased bark, we addi-
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Figure 1. (A) Bark tissue exhibiting symptoms of disease for the unique known Saribus jeanneneyi adult individual (site A); (B) diseased
seedling and (C) severely infected seedling produced in nursery. (D) Sapling showing leave disease symptoms (site B); (E) sapling harboring
no signs of infections (site C); Rectangulars represent the sampling area; the first letter indicates the tissue type collected (B: bark; L: leaf;
LB: leaf base; R: roots), and the second letter the site (A: Site A; B: Site B; C: Site C; N: Nursery). Remark: The individual sapling presented

in (D) is now recorded as dead, as well as the two nursery seedlings.

tionally performed a co-occurrence network analysis: taxa
whose abundances rose and fell together across samples
(based on statistically significant correlations) were linked in
a network, allowing us to detect tightly interconnected “hub”
taxa that are good candidates for playing a central ecolog-
ical role in the disease process. Counts were converted to
relative abundances by dividing each ASV count by the to-
tal reads per sample. To address compositionality and zero
inflation, a centered log-ratio (CLR) transformation was ap-
plied after adding a small pseudocount (0.01 x minimum
nonzero value). CLR-transformed matrices were used for
network analysis. For network construction, a combined
matrix of bacteria and fungi CLR abundances was cre-
ated for bark samples only. Pairwise Spearman rank corre-
lations were calculated between all taxa across bark sam-
ples. P-values were adjusted by the Benjamini-Hochberg
method. Significant correlations were retained where |p| >
0.6 and adjusted p <0.05. An undirected, weighted net-
work was constructed in igraph: nodes represent ASVs (an-
notated at the genus level), and edges represent significant
correlations. For centrality and pathogen candidate scor-
ing, node centrality metrics (degree, betweenness, close-
ness, eigenvector centrality) were computed using absolute
edge weights. Mean CLR abundances in diseased versus
healthy bark were compared to generate an enrichment ra-
tio (logy[diseased / healthy 4 0.001]). Candidate pathogens
were ranked by a composite score combining scaled central-
ity metrics, positive enrichment, and a bonus for member-
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ship in known pathogenic genera (e.g., Pseudomonas, Fusar-
ium, etc.). For community detection and subnetwork extrac-
tion, high-degree hub taxa (top 5 % by degree) and their first-
order neighbors were extracted to form a pathogen-focused
subnetwork. Community structure was visualized using the
Fruchterman-Reingold layout with absolute edge weights for
repulsion, and node labels were applied only to hub genera
to avoid clutter.

3 Results

3.1 Tissue microbial communities

Before looking for the specific presence of pathogens, we
will briefly describe the microbial communities present in the
tissues (Fig. 2). Fungal community composition was dom-
inated by three major phyla across all samples (Fig. 3, up-
per panel). Ascomycota constituted the most abundant phy-
lum, with reads ranging from 7582 in sample LR2 to 44 730
in sample LN2. Diseased bark samples from Site A (BAI,
BA2, BA3) contained 19 134-42 042 Ascomycota reads, rep-
resenting the dominant component in all bark tissues. Basid-
iomycota formed the second most abundant phylum, with the
highest abundance recorded in sample LR2 (57722 reads)
and minimum abundances in bark samples LN1 (215 reads).
Diseased bark samples from Site A showed lower Basid-
iomycota abundances (733-2050 reads). Mucoromycota was
detected at minimal levels, with only four reads recorded
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in sample LR1 and complete absence in all other sam-
ples. The sample LR2 exhibited a balanced composition be-
tween Ascomycota (7582 reads) and Basidiomycota (57 722
reads), contrasting with the Ascomycota-dominated patterns
observed in all other samples.

Bacterial community composition was dominated by three
major phyla with distinct distribution patterns (Fig. 3,
lower panel). Pseudomonadota constituted the most abun-
dant phylum across most samples, with the highest abun-
dance recorded in sample BA2 (36 454 reads) and substantial
presence in diseased bark samples from Site A (3390-36 454
reads). Cyanobacteriota formed the second most abundant
phylum, exhibiting the highest abundances in leaf tissues,
particularly samples LN2 (30274 reads), LR1 (29 597 reads),
and LR2 (35276 reads), while remaining at low levels in
bark samples (33-260 reads). Actinomycetota represented
the third major phylum, with pronounced abundance in bark
tissues from diseased Site A samples (6173—-8658 reads) and
moderate levels in healthy samples LN1 (12 180 reads) and
RBI1 (3168 reads). The bacterial community structure in dis-
eased bark samples (BAl, BA2, BA3) was characterized
by high Pseudomonadota dominance, moderate Actinomyce-
tota representation, and minimal Cyanobacteriota presence,
contrasting with the Cyanobacteriota-dominated profiles ob-
served in leaf tissues from other sites.

CLR-transformed abundance profiles revealed pro-
nounced shifts in both fungal and bacterial communities
between healthy and symptomatic trees across sites and
tissues. Fungal assemblages of diseased trees were enriched
for several Ascomycota lineages, including Cyphellophora
eucalypti, Gibellulopsis piscis, Parasarocladium sp.,
Pyrenochaetopsis leptospora, Leotiomycetes sp. and un-
known Ascomycota. Bacterial communities showed a similar
pattern, with diseased samples characterized by increased
CLR abundance of multiple Actinomycetota and Acidobac-
teriota genera, such as Acidothermus, Brachybacterium,
Bryocella, Conexibacter, Mycobacterium, Nesterenkonia,
Occallatibacter and Ornithinimicrobium.

3.2 Co-occurrence analysis

The co-occurrence network revealed a single, highly central
cluster of microbial taxa predominantly associated with bark
samples from Site A. This cluster alone exhibited sufficient
connectivity to meet our top-degree threshold, indicating that
these taxa form a tightly interlinked consortium in diseased
bark. The remaining clusters (which represent communities
from other tissues (leaf, root) or other sites) did not reach
the same degree of centrality and therefore were not anno-
tated. The presence of these multiple clusters reflects niche
differentiation and site-specific community structure: tightly
knit modules correspond to particular ecological niches or
health states. In particular, the annotated hub cluster suggests
that a limited set of bacterial and fungal taxa co-associate in-
tensively under diseased conditions. These hub taxa formed
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the central interconnected cluster and included key fungal
genera such as Gibellulopsis, Parasarcocladium, Cladospo-
rium, Xenoacremonium, and Mycosphaerella were identi-
fied as central nodes. Additionally, bacterial genera including
Brachybacterium, Occallatibacter, Jatrophihabitans, Bry-
ocella, Conexibacter, Halomonas, Methylovirgula, Astic-
cacaulis, Fulvimarina, Phytoactinoporlyspora, Ornithinimi-
crobium, and Acidothermus were identified as central nodes.
These labeled taxa represented 25 % (74 out of 296 nodes)
of the total network (Fig. 4) but accounted for the majority
of significant correlations, indicating their role as keystone
species within the microbial community structure. Periph-
eral clusters with fewer or less central nodes likely represent
background microbiota or taxa whose interactions are more
localized to non-bark environments or healthy samples. Con-
sequently, focusing on the central, annotated module pro-
vides the most direct path toward identifying the microbial
drivers of bark disease in Site A.

Moreover, heatmap-based CLR profiles and co-occurrence
network analysis consistently recovered a small set of fun-
gal genera with documented plant pathogenicity (Table 1),
including Cyphellophora, Pyrenochaetopsis, Gibellulopsis,
Cladosporium, Xenoacremonium, and Mycosphaerella, as
being enriched and/or centrally embedded within the dis-
eased microbiome of S. jeanneneyi.

4 Discussion

4.1 Polymicrobial bark disease in the last remining S.
Jjeanneneyi adult palm

Our results indicate that bark disease in the last remaining
wild adult S. jeanneneyi is best explained by a polymicro-
bial syndrome rather than a single causal agent. Diseased
harboured strongly structured fungal and bacterial communi-
ties, with a small set of Ascomycota genera (Cyphellophora,
Gibellulopsis, Pyrenochaetopsis, Cladosporium, Xenoacre-
monium and Mycosphaerella) simultaneously enriched in
CLR-based heatmaps and centrally embedded within the
co-occurrence network. All these genera contain well-
documented plant fungal pathogens responsible for foliar,
fruit and stem diseases in other hosts (e.g. sooty blotch and
flyspeck, septoria blotch, fruit rots, rapid tree decline) (Ta-
ble 1), supporting their interpretation as genuine or emerging
phytopathogens in S. jeanneneyi (Bensch et al., 2012; Car-
olina Virginia et al., 2021; Das et al., 2020; Fareed Mohamed
Wahdan et al., 2020; Gao et al., 2015; Goodwin et al., 2011;
Neupane et al., 2021). This pattern is consistent with increas-
ing evidence that many plant diseases reflect pathogenic con-
sortia embedded within dysbiotic microbiomes rather than
the action of a single invader (Cobo-Diaz et al., 2019; Fareed
Mohamed Wahdan et al., 2020; Spragge et al., 2023).
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Figure 2. Stacked barplots illustrating the absolute abundances of fungal (A) and bacterial (B) phyla in each sample. Labels: first letter is
for tissue (B: bark, L: leaf, LB: leaf base,R: roots), the second letter is for the site (A: Site A, B: Site B, C: Site C, N: Nursery).

4.2 Contrasting roles of fungi and bacteria

Fungi and bacteria appear, here, to play contrasting ecologi-
cal roles in the disease-associated microbiome. Indeed, fun-
gal assemblages in diseased bark were dominated by As-
comycota lineages with clear pathogenic credentials in other
systems, including Mycosphaerella, a major septoria blotch
agent, and Xenoacremonium, an emerging tree pathogen, to-
gether with Cyphellophora, Gibellulopsis, Pyrenochaetop-
sis, and Cladosporium, all implicated in foliar and stem dis-
eases across crops (Bensch et al., 2012; Carolina Virginia
et al.,, 2021; Das et al., 2020; Fareed Mohamed Wahdan
et al., 2020; Gao et al., 2015; Goodwin et al., 2011; Ne-
upane et al., 2021). By contrast, the main bacterial hubs
were dominated by taxa typically considered saprophytic,
oligotrophic or potentially beneficial, such as Acidothermus,
Brachybacterium, Bryocella, Jatrophihabitans, Halomonas,
Methylovirgula, Occallatibacter, Ornithinimicrobium, sug-
gesting roles as decomposers, commensals or antagonists
rather than primary drivers of bark necrosis (Hudson et al.,
2023; Maciag et al., 2023). This interpretation aligns with
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work showing that certain bacterial guilds can protect plants
against pathogens through nutrient competition or direct an-
tagonism, and that increased microbiome diversity can buffer
hosts against disease (Spragge et al., 2023; West et al., 2019).

At the same time, diseased bark showed a marked de-
pletion of Cyanobacteriota and an enrichment of Actino-
mycetota and Acidobacteriota, indicating a shift towards a
more heterotrophic, stress-adapted microbiome typical of de-
caying or pathogen-impacted tissues. Such compositional
changes are increasingly recognized as signatures of plant
microbiome dysbiosis under disease or environmental stress
(Arnault et al., 2023; Gao et al., 2021; Yu et al., 2026).
In S. jeanneneyi, this suggests that a small suite of fun-
gal pathogens exploits a reorganized microbial landscape,
while bacterial associates mainly modulate, rather than ini-
tiate, bark decline.

Web Ecol., 26, 271-280, 2026
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Figure 3. Heatmaps representing the CLR-transformed abundance profiles of fungal (A) and bacterial (B) taxa detected across all samples
(log2FoldChange > |1| and Padj < 0.05 for diseased vs. healthy). Columns correspond to individual samples, grouped by site (Nursery, Site
A, Site B, Site C), tissue type (bark, leaf base, leaf, root), and health status (healthy or diseased), as indicated by the color-coded annotations.
Rows show the most abundant or discriminatory taxa, labeled at the genus or higher taxonomic rank, with associated family and phylum
indicated in parentheses. Hierarchical clustering was performed independently for each panel using Euclidean distance and complete linkage.
Yellow to purple color scale indicates increasing to decreasing CLR abundance, respectively.

4.3 Conservation and management implications

For a micro-endemic palm represented by a single adult and a
few juveniles, the emergence of a fungus-dominated polymi-
crobial bark disease poses an immediate extinction risk.
Concretely, we recommend three immediate actions for
conservation managers overseeing the remaining wild in-
dividuals and the ex situ collection. First, symptomatic
bark and foliar tissue should be regularly monitored visu-
ally and, where feasible, resampled for metabarcoding to
track whether the fungal consortium identified here (Cyphel-
lophora, Gibellulopsis, Xenoacremonium, Mycosphaerella)
is spreading or evolving, given the very rapid tree decline
reported for related Xenoacremonium infections elsewhere
(Das et al., 2020). Second, rather than applying broad-
spectrum biocides, conservation managers should consider
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strictly localised and monitored trials of registered anti-
fungal products, guided by isolate-level identification and
fungicide-sensitivity testing (Ishii and Hollomon, 2015; Lu-
cas et al., 2015). At present, our metabarcoding data do not
justify selecting a fungicide against a particular candidate
genus. Third, given the very small number of surviving in-
dividuals, any newly produced seedlings or cuttings should
be physically isolated from the diseased adult and from each
other where possible, to avoid potential horizontal transmis-
sion of the candidate fungal pathogens before their causal
role is experimentally confirmed. Finally, because fungal
identification here relies on correlational, sequence-based ev-
idence rather than pathogenicity trials, we stress that these
three fungal genera should be treated as priority targets for
confirmatory testing (e.g., isolation and inoculation trials)
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Figure 4. Network diagram illustrating significant co-occurrence relationships among bacterial and fungal genera in samples. Nodes are
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icant Spearman correlations: red lines correspond to positive associations, while blue lines correspond to negative associations. The central
hub cluster comprises 74 highly connected taxa (degree > 73), reflecting dominant microbial interactions in the dataset. Peripheral clusters
highlight additional community modules. The counts of nodes (296), edges (6696), and hub taxa are included for reference.

rather than as definitively proven causal agents, so that man-
agement resources are not misallocated. In parallel, manag-
ing soils and litter to support diverse saprophytic and en-
dophytic bacteria could contribute indirectly to disease sup-
pression, in line with evidence that microbiome diversity can
protect hosts against pathogen invasion (Sallam et al., 2023;
Spragge et al., 2023). For a species where every individual is
irreplaceable, integrating high-throughput microbiome diag-
nostics into routine health monitoring and conservation plan-
ning appears essential rather than optional (West et al., 2019).

4.4 Outlook

This study illustrates how high-throughput metabarcoding
combined with compositional analyses and network infer-
ence can rapidly identify candidate pathogens and their mi-
crobial context in an endangered plant with extremely limited
sample availability, complementing recent calls to use high-
throughput sequencing tools into plant disease diagnostics
(Cobo-Diaz et al., 2019; Hariharan and Prasannath, 2021).
Future work should build on these insights by (i) developing
species-specific molecular assays for the main fungal can-
didates and by testing microbiome-informed management
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strategies within ongoing ex situ and in situ conservation pro-
grammes; (ii) running metatranscriptomics analysis to distin-
guish metabolically active pathogens from dormant organ-
isms; and (iii) realized cultivation-independent pathogenic-
ity assays using plant tissue cultures to validate disease-
causing potential without requiring traditional Koch’s postu-
lates (Hariharan and Prasannath, 2021; Sudakov et al., 2024).

Code availability. All code and scripts are available at https:/
github.com/PLStenger/Saribus_jeanneneyi (last access: 4 Novem-
ber 2026) and https://doi.org/10.5281/zenodo.23949781 (Stenger,
2026).

Data availability. Raw sequencing data are deposited in the
Sequence Read Archive, the National Center for Biotech-
nology Information (BioProject: PRINA1463181). All other
data files are available at https:/github.com/PLStenger/
Saribus_jeanneneyi (last access: 4 November 2026) and
https://doi.org/10.5281/zenodo.23949781 (Stenger, 2026).
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Table 1. Overview of putative pathogens detected in S. jeanneneyi bark and assessment of their plant pathogenic status (Fungi and Bacteria),

P.-L. Stenger and F. Carriconde: Racing against extinction

listing their method of detection, assessment of genuine pathogenic potential, and a representative literature reference.

Putative pathogen Detection method Really pathogenic? References
detected
Fungi
Cyphellophora spp. Heatmap/CLR analysis PATHOGENIC - Several species of Gao et al. (2015)
(incl. near C. eucalypti) Cyphellophora (C. artocarpi, C. musae, C.
phyllostachysdis, C. sessilis) are responsible
for sooty blotch and flyspeck on fruit (apple,
jackfruit, bamboo), a foliar/fruit disease with a
significant economic impact.
Pyrenochaetopsis Heatmap/CLR analysis PATHOGENIC - The genus Pyrenochaetopsis ~ Neupane et al. (2021)
leptospora has been reported on soybean roots and is
considered of “quarantine significance” due to
its potentially phytopathogenic nature, but the
precise pathogenic status of P. leptospora
remains poorly documented.
Gibellulopsis Heatmap/CLR analysis+  PATHOGENIC - Identified as one of the main =~ Fareed Mohamed
Co-occurrence network foliar pathogens associated with wheat Wahdan et al. (2020)
residues; studies on cereal residues cite it
among the species constituting the dominant
“plant pathogenic mycobiome” of these crops.
Cladosporium Co-occurrence network FACULTATIVE PATHOGEN - Primarily Bensch et al. (2012)

saprophytic but pathogenic, causing scab, leaf
spots, and blight.

Xenoacremonium Co-occurrence network

PATHOGENIC EMERGING - X. recifei and
X. falcatus are pathogenic. Causes tree death in
2-3 months.

Das et al. (2020)

Mycosphaerella Co-occurrence network

MAIJOR PATHOGEN - major plant pathogen
causing Septoria blotch with stealth
pathogenicity mechanism

Goodwin et al. (2011)

Cladosporium spp. Heatmap/CLR analysis PATHOGENIC - Several Cladosporium Carolina Virginia et al.
species are agents of fruit rot and superficial (2021)
diseases, for example C. cladosporioides
responsible for Cladosporium fruit rot on
raspberry and blackberry.
Bacteria
Mycobacterium spp. Heatmap/CLR analysis Animal PATHOGENIC - but not known to be Zhang et al. (2022)

phytopathogenic
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