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ABSTRACT

Motivation: Arbuscular mycorrhizal (AM) fungi are central to plant nutrient acquisition, soil carbon dynamics, and ecosystem
resilience. Yet, their biogeography remains incompletely characterised, particularly across underrepresented regions. Australia,
with its characteristic ecological conditions, continental scale, and long-standing evolutionary trajectories, has been notably un-
dersampled. This gap hinders our ability to make comprehensive inferences about AM fungal diversity, community composition,
and ecological roles at global scales. The AusAMF database was created to address this deficiency by compiling high-throughput
AM fungal community data across mainland Australia and Tasmania. The initial release comprises data from 610 georeferenced
sites sampled between 2011 and 2023, covering all major climate zones and accompanied by standardised soil storage, DNA
extraction, and sequencing procedures. Developed through a nationally coordinated effort, AusAMF offers a rare level of meth-
odological consistency, enabling robust spatial and temporal comparisons while minimising post-sampling technical biases.
Its design as a purpose-built, extensible platform ensures continued expansion using harmonised protocols—something not
achieved through compiled datasets assembled retrospectively from disparate studies. Each sample is linked to associated envi-
ronmental variables, allowing users to explore ecological drivers of AM fungal distributions, assess patterns of biodiversity, and
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support applications spanning from fundamental ecology to conservation planning. As such, AusAMF advances both regional
and global efforts to characterise the diversity and ecological significance of these foundational plant symbionts.
Main Types of Variables Contained: Georeferenced occurrence and abundance of high-throughput amplicon sequences of

arbuscular mycorrhizal fungi.

Spatial Location and Grain: Australia. Decimal degrees between 0.0001 and 0.1 resolution.
Time Period and Grain: 2011-2023. Month and year of sampling.

Major Taxa and Level of Measurement: Arbuscular mycorrhizal fungi identified to family, genus, and virtual taxon (VT).

Geographic occurrence and amplicon sequence abundance.

Software Format: Interact with processed data via online application (https://www.ausamf.com). Dataset available as .csv files

and raw sequencing data as .fastq files.

1 | Introduction

The majority of terrestrial plants form symbiotic relationships
with arbuscular mycorrhizal (AM) fungi (Smith and Read 2008)
which colonise plant roots and extend extensive mycelial networks
into the soil. As obligate symbionts, these fungi depend entirely
on carbon supplied by the host, which can constitute as much as
17% of the total carbon fixed by some plants (Harris et al. 1985).
The fungi facilitate plant access to essential nutrients, particularly
phosphorus (P), where the supply via AM fungi can represent up
to 80% of the host's P nutrition (Marschner and Dell 1994). Yet the
role of AM fungi extends far beyond nutrient uptake. They in-
fluence plant community assembly, mediate resistance to abiotic
and biotic stresses, and drive carbon and nutrient cycling across
terrestrial ecosystems (Read and Perez-Moreno 2003; Delavaux
et al. 2017; Neuenkamp et al. 2018; Frew et al. 2022). Given their
importance, adequate sampling across key global regions is essen-
tial to revealing how their roles vary across ecosystems (Davison
et al. 2015). Such knowledge is necessary not only for elucidating
ecological interactions and co-evolutionary dynamics, but also for
modelling global processes such as carbon cycling and ecosystem
resilience under environmental change.

Despite the importance of AM fungi, our current understanding
of their biogeography is geographically skewed. Global datasets
are dominated by studies from Europe, North America, and
China. The GlobalAMFungi database (version 1.0; Vétrovsky
et al. 2023), collating global AM fungal composition data from
100 studies, highlights pronounced undersampling in the
Southern Hemisphere. Australia, despite encompassing more
than 5% of the world's land area, is currently represented by 32
soil samples in the GlobalAMFungi database (0.8% of the total).
This limited sampling provides little basis for understanding
AM fungal diversity across the continent's environmental gra-
dients and varied ecosystems.

Improving representation from Australia is critical to resolving
this geographic imbalance and capturing fungal diversity from
regions underrepresented in global datasets. Its ancient soils,
nutrient-impoverished landscapes, and highly endemic flora offer
an opportunity to investigate AM fungal communities under en-
vironmental conditions largely absent from Northern Hemisphere
studies (Orians and Milewski 2007; Lambers et al. 2011; Teste
et al. 2020). Moreover, the continent's Gondwanan legacy links its
ecosystems to those of Africa and South America, suggesting that
insights gleaned from Australia may carry broader biogeographic
implications (Flores-Moreno et al. 2023). Many Australian plant

species form multiple types of mycorrhizal associations—or none
at all—suggesting potential divergences in host-symbiont compat-
ibility, selectivity, and functional outcomes relative to other conti-
nents. To overlook these patterns is to risk assuming universality
where there may be deep contextual variation (Teste et al. 2020).

While molecular techniques have revolutionised the study of
fungal communities, AM fungi require a more nuanced meth-
odological approach than other fungal groups (Vétrovsky
et al. 2023). For the majority of fungi, research on their diver-
sity can be adequately achieved using the internal transcribed
spacer (ITS) region of the rRNA gene cluster, recognised as the
best suited marker for investigating community composition and
diversity in most fungal lineages through amplicon sequencing
(DNA metabarcoding) (Schoch et al. 2012). However, AM fungi
possess highly variable ITS copies, leading to probable over-
estimations of species richness and strong biases towards cer-
tain lineages in studies that solely rely on ITS primers (Kohout
et al. 2014; Opik et al. 2014; Lekberg et al. 2018).

Consequently, the 18S small subunit (SSU) and the 28S large
subunit (LSU) regions of the rRNA gene cluster are considered
more appropriate markers for describing AM fungal diversity
(Stockinger et al. 2010; Kohout et al. 2014). Although the debate
regarding the choice of barcode markers is ongoing (Kohout
et al. 2014; Lekberg et al. 2018; Delavaux et al. 2021; Tedersoo
et al. 2022), most contemporary studies employ sequencing of the
18S small subunit (SSU) rRNA gene region, which is less variable
than the ITS. The SSU offers conservative yet robust estimates of
AM fungal diversity and phylogenetic structure (Opik et al. 2014;
Thiéry et al. 2016). Additionally, the SSU is the primary marker
utilised by MaarjAM (Opik et al. 2010), a curated database of AM
fungal SSU sequences, which links sequences to phylogenies and
assigns them to reference ‘virtual taxon/taxa’ (VT), thereby en-
hancing comparability across different studies. As the SSU region
is slow-evolving, potentially limiting the ability to resolve AM fun-
gal species, there is growing support for more widespread adop-
tion of the LSU region for environmental sequencing of AM fungi
(Delavaux et al. 2021). This region has historically been utilised
less, ostensibly due to bioinformatical challenges, but may become
more useful as reference databases and user-friendly pipelines
continue to develop (Delavaux et al. 2024).

Here we introduce the AusAMF database, the first continental-
scale compilation dedicated to AM fungal community data
across Australia and Tasmania (Figure 1). This initial release
includes samples from 610 locations collected between 2011 and
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https://www.ausamf.com

2023, spanning all major climate zones (Figure 2), making the
dataset well-suited for inferring biogeographic patterns of AM
fungi. Unlike contributions to global repositories such as the
GlobalAMFungi database, which aggregate data from studies
with heterogeneous methodologies, AusAMF provides a nation-
ally coordinated dataset with a high degree of methodological con-
sistency in downstream processing. All soil samples were air-dried
and stored with silica to maintain dryness prior to DNA extraction,
which was carried out using the same protocol across samples.
Sequencing of the SSU region was performed using the WANDA
(Dumbrell et al. 2011) and AML2 (Lee et al. 2008) primer set on
the Illumina NextSeq platform (2x300bp) at a single facility. This
standardisation in post-sampling procedures is essential for robust
spatial comparisons and longitudinal analyses, minimising tech-
nical biases that might otherwise obscure ecological patterns. The
raw sequencing data, in FASTQ format, are publicly available via
the Sequence Read Archive (accession PRINA1154677).

AusAMF is designed as an ongoing, expandable resource—fu-
ture updates will maintain these methodological standards
while incorporating new samples across time and space. By

addressing a longstanding spatial imbalance in global AM fun-
gal sampling through this harmonised framework, AusAMF
enables researchers to test new hypotheses about how envi-
ronmental, biogeographic, and evolutionary factors shape fun-
gal communities within Australia and in comparative global
contexts.

In addition to the raw sequence data, the database includes data
processed using gDAT (Vasar et al. 2021), a bioinformatic pipe-
line specifically optimised for analysis of SSU amplicons from
AM fungi. Taxonomy is assigned to VT using the MaarjAM
database (Opik et al. 2010). For each sample, the spatial coor-
dinates of sampling locations were used to download climate
and soil variables from public repositories (WorldClim, Soil
and Landscape Grid of Australia). These environmental data
were combined with the AM fungal community data to allow
users easy access to information that can be relevant for further
analyses.

AusAMF will continue to grow as new AM fungal community
data become available. Contributions from the wider research
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FIGURE1 | Workflow in generating data for AusAMF. Climate and soil variables for each sample location are sourced from WorldClim and the
Soil and Landscape Grid of Australia. These data are combined with AM fungal community sequencing data for each location and made available

through the online AusAMF database (www.ausamf.com).
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coloured by year of sampling and (f) the number of samples from each of the major climate zones.

community are welcomed, provided samples, extracts, or data-
sets are compatible with the existing methodological framework.
In this way, AusAMF will serve as an expanding resource for
spatial and temporal data on AM fungal communities, support-
ing integrative ecological research and conservation planning.

2 | Methods
2.1 | Soil Sampling

The Australian arbuscular mycorrhizal fungal database
(AusAMF) comprises high-throughput SSU gene region se-
quence data from samples of soil collected across the Australian
mainland and the island of Tasmania. Soil sampling for this
initial dataset release (version 1.0) was conducted through two
major sampling campaigns spanning from 2011 to 2023.

The first sampling campaign utilised sites from the Terrestrial
Ecosystem Research Network (TERN) between 2011 and 2021,
following the methods comprehensively described in White
et al. (2012). In brief, loose debris was moved from the soil sur-
face and a soil sample was collected from the top 3cm of the
soil profile at a sampling point across 378 locations (100X 100 m
plots) in Australia included in the first release of this dataset

(Figure 1). During sampling, gloves were worn, and instruments
were cleaned with ethanol, methylated spirits, or 20% commer-
cial bleach between samples to prevent contamination across
samples and sites. Soils were air-dried and stored with silica
gel in sealed bags or screw-top sample containers to maintain
dryness. These samples were stored at a temperature-controlled
facility (18°C) until they were transported to Western Sydney
University (Richmond, NSW, Australia) in 2023, where they
were stored with silica between 4°C-5°C until DNA extraction.

The second sampling campaign, conducted over 12 months from
August 2022 to September 2023, involved soil collection from
230 sites, spanning both agricultural and non-agricultural en-
vironments across Australia. At each site, six soil sub-samples
were collected from within the top 10cm of the soil within a
25x25m plot and composited. This depth was selected to ac-
count for potential soil turnover and disturbance, particularly
in agricultural environments where many of the samples orig-
inated. These subsamples were collected at equal distances
along a transect, or if not possible, subsamples were collected
equally spaced in a grid from the 25m? plot. Samples were col-
lected wearing gloves; litter and debris were removed from the
surface prior to taking the soil. Any equipment and instruments
used were cleaned with ethanol, methylated spirits, or at least
20% commercial bleach, prior to sampling. The soil samples
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were air-dried at room temperature (avoiding direct sunlight
and temperatures above 39°C) and sealed in plastic bags with
silica gel before being transported to Western Sydney University
(Richmond, NSW, Australia), where they were stored at 4°C
until DNA extraction.

2.2 | Environmental Variables

Site locations as latitude and longitude were recorded at sam-
pling. Those samples collected from sampling campaign one
(TERN) provide locations of sampling points at a resolution of
0.0001 decimal degrees (~10m); soil collections from the second
campaign were provided by third parties comprising various
researchers, land managers, and volunteers. The longitude and
latitude for these locations are provided at a lower resolution of
0.1 decimal degrees (~10km). Environmental variables included
in the dataset are mean annual temperature (MAT), mean an-
nual precipitation (MAP), elevation, soil total nitrogen, soil total
phosphorus, soil pH (CaCl,), soil organic carbon (SOC), and soil
available phosphorus.

The MAT, MAP, and elevation data for the locations were re-
trieved from the WorldClim Bioclimatic variables (Fick and
Hijmans 2017), which provide environmental data based on
the average for the years 1970-2000. The soil variables were re-
trieved from the Soil and Landscape Grid of Australia, an open-
access database using digital soil mapping and extensive soil
sampling across the continent (Terrestrial Ecosystem Research
Network 2024). Details of the sampling, analyses, and mapping
methodologies are available for total nitrogen (Rossel et al. 2014),
total phosphorus (Malone and Searle 2024), pH (Malone and
Searle 2021), soil organic carbon (Wadoux et al. 2022), and avail-
able (Colwell) phosphorus (Zund 2022).

2.3 | DNA Extraction and Sequencing

The DNA from each soil sample was extracted from 250 mg of
soil using DNeasy Powersoil Pro Kits (Qiagen, GmBH, Hilden,
Germany) according to the manufacturer's instructions, apart
from the final step where DNA was eluted using UltraPure
Distilled Water (Invitrogen, MA, USA) to minimise interfer-
ence of buffers with downstream sequencing steps. DNA under-
went amplification by polymerase chain reaction (PCR) of the
small-subunit (SSU) ribosomal RNA gene using the WANDA
(5'-CAGCCGCGGTAATTCCAGCT-3’; Dumbrell et al. 2011)
and AML2 (5-GAACCCAAACACTTTGGTTTCC-3; Lee
et al. 2008) primer set with Illumina overhang sequences.
Sequencing was performed by the Ramaciotti Centre for
Genomics (UNSW Sydney, Australia). For this, thermal cycling
conditions for PCR were as follows: 95°C for 2min; 27 cycles of
95°C for 60s, 54°C for 60s, and 72°C for 60s; with a final ex-
tension of 72°C for 10min. DNA quality control gels were used
to confirm successful amplification. All samples were purified
using the Agencourt AMPure XP Beads (Beckman Coulter, CA,
USA). The PCR products were then amplified in an indexing
PCR reaction with Nextera-compatible unique dual indexes
(Integrated DNA Technologies, Coralville, IA, USA). The ther-
mal cycling conditions were: 95°C for 3min; 8cycles of 95°C
for 30s, 55°C for 30s, and 72°C for 30s; with a final extension

of 72°C for 5min. Quality control gels were again used to con-
firm successful amplification, and all samples were normalised
using SequalPrep Normalisation Plate Kit A1051001 (Thermo
Fisher Scientific, MA, USA). All samples were pooled with an
equal volume and cleaned using the Agencourt AMPure XP
Beads (Beckman Coulter, CA, USA). The cleaned sample pool
was quantified by Qubit quantification assay (Thermo Fisher
Scientific, MA, USA) before being sequenced on an Illumina
NextSeq 1000 platform with a 2x300bp paired-read approach
using the Illumina P1 600 XL kit.

2.4 | Bioinformatics

Bioinformatic data analysis and processing was conducted
using the graphical downstream analysis tool (gDAT) for ana-
lysing rDNA sequences (Vasar et al. 2021). The default settings
of the gDAT pipeline are optimised for the analysis of AM fungal
SSU sequences. We followed the defaults as outlined in Vasar
et al. (2021). The raw paired-end reads (2 x 88,022,138) were re-
tained if they carried the correct primer sequences (WANDA
and AML?2; allowing one mismatch for each). Quality filtering
was done by checking the average base quality against a thresh-
old (at least 30) combined with a sliding window average quality
check to trim low-quality regions, leaving 2 X 71,464,445 cleaned
reads. Paired-end reads were combined using FLASH (Mago¢
and Salzberg 2011) with default minimum 10-bp overlap and
75% overlap identity threshold, resulting in 69,447,662 (97.18%)
combined pairs. Although gDAT provides the option, we did
not pre-cluster reads into operational taxonomic units (OTUs).
Chimera checking was conducted with VSEARCH (Rognes
et al. 2016) in denovo and reference mode which checked each
sequence individually against the reference database, in this
case, MaarjAM database (Opik et al. 2010). This identified
163,094 putative chimeras (0.2%) and 69,258,958 non-chimeras
(99.7%). The AM fungal sequences, and their taxonomies, were
identified using BLAST+ (Camacho et al. 2009) where each
individual read was identified in comparison to the MaarjAM
database (Opik et al. 2010) as a reference using the nucleotide
local pairwise alignment BLASTN algorithm. This identified
sequences to phylogenetically defined taxonomic units called
virtual taxa (VT). A taxon abundance table was then generated
at 97% identity matching and 95% read alignment.

2.5 | Data Exploration and Visualisation

All data exploration and analyses were conducted using R ver-
sion 4.3.3 (R Core Team 2024).

The MAP, MAT, elevation, soil pH (CaCl,), soil organic car-
bon, total nitrogen, total phosphorus, and available phospho-
rus were extracted for each sample location using the ‘raster’
(Hijmans 2023) and ‘sp’ (Bivand and Gomez-Rubio 2013)
packages in R. The raster layers used for these extractions
have been compiled into a spatially aligned environmental
datacube and are available for users to access via the Figshare
repository (Frew et al. 2025). Frequency histograms, scatter-
plots, mean and standard error plots were generated using
‘ggplot2’ (Wickham 2016). Maps of Australia were produced
using the ‘rnaturalearth’ package (Massicotte and South 2023).
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Rarefaction curves to compare sequencing depth to num-
ber of VT were made using rarecurve from ‘vegan’ (Oksanen
et al. 2015). Sample completeness was quantified using the
INEXT’ package (Hsieh et al. 2016), which estimates sample
coverage as the proportion of the total community captured by
observed sequences. For the purposes of describing patterns
of diversity and composition (Figures 3 and 4), we calculated
diversity estimates using Hill numbers (Hill numbers; Chao
et al. 2014) standardised at 95% sample coverage to account
for variation in sequencing depth and enable robust compari-
sons across samples with minimal extrapolation. To visualise
patterns in community composition, proportional abundance
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plots were generated after applying variance-stabilising trans-
formation using ‘DESeq2’ (Love et al. 2014), which adjusts
for differences in library size while preserving relative abun-
dance structure. These transformed counts were then visual-
ised using the transform_sample_counts and psmelt functions
from ‘phyloseq’ (McMurdie and Holmes 2013) together with
‘ggplot2’ (Wickham 2016).

The online interactive application for AusAMF was cre-
ated using the ‘shiny’ package in R (Chang et al. 2024), to-
gether with packages ‘shinyBS’ (Bailey 2022), ‘bslib’ (Sievert
et al. 2024), ‘leaflet’ (Cheng et al. 2024), ‘DT’ (Xie et al. 2024),
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data are extrapolated VT richness (Hill number q=0) standardised at 98% sample coverage to account for variation in sequencing depth. Solid points
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FIGURE 4 | Relative abundances of arbuscular mycorrhizal (AM)
fungal families within (a) AusAMF database and (b) the relative abun-
dance of AM fungal families in the major climate zones based on mod-
ified Koppen-Geiger classification. Abundances shown here are based
on size-factor normalised counts adjusted for sequencing depth.

‘dplyr’ (Wickham et al. 2023), ‘ape’ (Paradis and Schliep 2019),
‘Biostrings’ (Pages et al. 2024), ‘ggtree’ (Yu et al. 2017), ‘readr’
(Wickham et al. 2024) and ‘ggplot2’ (Wickham 2016).

3 | Data Description
3.1 | Sample Coverage

AusAMF release 1.0 includes high-throughput amplicon se-
quencing data from 610 sites in Australia sampled between 2011
and 2023 (Figure 2a,e). Geographic coverage was slightly su-
perior in the higher absolute latitudes (i.e., southern latitudes)
and higher longitudes (Figure 2b,c). The majority of sample sites
sit <500m in elevation, which reflects most of the Australian
continent (87% sits below 500 m; McKenzie et al. 2004). Site lo-
cations were classified to a climate zone based on a modified

Koppen-Geiger classification system which incorporates infor-
mation on the climatic limits of native vegetation, as the best
expression of climate in an area (Stern et al. 2000). Temperate
and grassland climate zones had the most sample coverage in
the dataset (Figure 2f).

3.2 | Amplicon Sequencing and Database

After quality filtering, primer and chimera checking, a total of
69,258,958 amplicon reads were obtained for further analysis.
The mean and median number of sequences per sample was
113,539 and 73,975, respectively (Figure 5). The individual se-
quences were identified to VT referencing the MaarjAM data-
base (Opik et al. 2010) which identified 2,336,123 reads across
the samples from 610 sites.

In our dataset we identified 200 AM fungal VT across all sam-
ples, comprising nine families. Rarefaction curves comparing
the number of sequences to the number of VT exhibited plateau-
ing in most samples, suggesting an adequate sequencing depth
in most instances to capture AM fungal diversity. Assessment of
sampling completeness showed that sample coverage was uni-
formly high across the dataset, with a mean of 99.8%, a median
of 100%, and a minimum of 90.5%. These values indicate excel-
lent completeness in most samples.

The mean extrapolated (Hill q=0) VT richness (Figure 3) was
highest in tropical (14.3+1.2; mean+SE) and equatorial sam-
ples (13.7+3.11; mean +SE), while the lowest mean richness
was in temperate samples (8.11 +0.46; mean + SE). In terms of
compositional relative abundance (Figure 4), the majority of
sequences were from the family Glomeraceae (46.4%), while
Pacisporaceae represented the lowest relative abundance of se-
quences (<0.1%). The data within AusAMF are not rarefied or
extrapolated; however, researchers should carefully consider if
and how the uneven sequencing depth among samples might af-
fect their research question(s) and how they might deal with this
when conducting their own analyses.

3.3 | Database Access

AusAMF can be accessed via the graphical user interface of
the online application available at www.ausamf.com. From
this platform, users can download a CSV file containing pro-
cessed sequencing data for each sample along with associated
environmental variables (Table 1). The application also pro-
vides options for visualising and filtering samples and AM
fungal taxa, which can then be exported as a CSV file. For
instance, users may visualise and download data for samples
containing specific taxa (at the family, genus, or VT level) or
filter samples based on environmental variables such as MAT,
MAP, or soil pH. Summary data are generated within the user
interface when samples are selected, either by clicking on in-
dividual samples or by selecting samples on the map using the
polygon tool. A phylogenetic tree is also generated for the AM
fungal VT present in the selected sample(s). Additionally, the
platform offers a search function that allows users to input
a query sequence, returning a table of representative VT se-
quences from the AusAMF dataset ranked by their similarity
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FIGURE 5 | (a) The number of samples by sequencing depth (quality filtered reads) and (b) the rarefaction curves for all samples showing ac-

cumulative number of arbuscular mycorrhizal (AM) fungal virtual taxa (VT) by sequencing depth, the median sequencing depth is shown by the

dashed line.
TABLE 1 | Summary of information included in the AusAMF TABLE1 | (Continued)
database.
Heading Description
Heading Description total_P Total phosphorus (%) in soil of the
sample_ Sample designation for the AusAMF location the sample was taken
number database. These all start with ausamf . .
followed by a numerical designation avail_P Available (Colwell) phosphorus
### (e.g., ausamf015, ausamf524) (mg/kg) in soil of the location
8 ’ the sample was taken
FASTQ_name Sample r}a:ng or}t?::hFASTQlﬁles SOC Soil organic carbon (%) in soil of the
assocated wi ¢ sample location the sample was taken.
latitude Tllll N 1att;1t ude of Ihe 10c::t11§)n pH_cacl Soil pH (CaCl,) of the location
where the sample was taken the sample was taken
longitude T}Le lontiglltude Ofl the loc;agon sampling_ The sampling campaign the soil sample
where the sample was taken campaign was collected from. The first version of
year The year the soil sample was collected AusAMF includes samples from two
month The month the soil sample was collected car:npalgns (.see n‘le,t hOdS),' This coh%mn
will have either ‘1’ (the first sampling
koppen The major climate zone classification, campaign) or 2’ (the second campaign)
based on modified K6ppen- . .
Geiger classification system soil_depth The depth (cm) from which
the soil sample was taken
MAT M 1t t °C),
ca?glllll:trz:zu;/ereggiﬁ\x;g th)e cleaned_reads The total number of sequence
years 1970-2000, for the location reads in the sample after quality
the sample,was taken filtering and chimera checking
MAP Mean annual precipitation (mm) total The number of reads of the associated
calculated average between the ’ abundance AM fungal VT in the sample
years 1970-2000, for the location VT_ID The virtual taxa (VT) identifier for AM
the sample was taken fungi has the prefix ‘VTX’ followed by
elevation The elevation (m) for the location five numbers (e.g., VIX00142, VTX00105)
the sample was taken Family Taxonomic assignment to family
total_N Total nitrogen (%) in soil of the of the AM fungal VT
location the sample was taken Genus Taxonomic assignment to genus
of the AM fungal VT
(Continues)
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to the input sequence. The raw sequencing data are available
for download from the NCBI Sequence Read Archive under
accession PRINA1154677, provided as paired-end FASTQ
files for each of the 610 samples included in this first release.
The raster layers used to extract climate and edaphic variables
have been compiled into a spatially aligned environmental
datacube (multi-layer GeoTIFF format), which is provided in
the Figshare repository (Frew et al. 2025). This enables repro-
ducibility of site-level environmental data and allows users to
reload and manipulate the data using standard spatial tools
(e.g., terra:rast; Hijmans et al. 2022).

The breadth and structure of AusAMF not only facilitate the
detection of broad-scale biogeographical patterns of AM fungi
across this under-sampled continent, but also provide a rare op-
portunity to develop much needed hypothesis-driven research
into the ecological and evolutionary processes shaping AM fun-
gal communities at continental and local scales. With AusAMF,
Australia will be the only continent for which AM fungal com-
munities have been characterised at this scale with a consistent
approach to sample processing, sequencing, and data curation.
With this spatial resolution and environmental metadata, it will
be possible, for example, to test whether AM fungal distributions
mirror the biogeographical patterns of the Australian flora, or
diverge in response to soil properties and land use history. As
the database continues to grow over time, it will also become
increasingly valuable for investigating temporal shifts in AM
fungal communities, whether due to climate change, urban ex-
pansion, or land-use intensification. Moreover, given the sub-
stantial carbon investment made by host plants into AM fungi
(Hawkins et al. 2023), AusAMF provides a critical foundation
for evaluating how soil fungal communities contribute to ter-
restrial carbon cycling and how this role may be altered under
future environmental conditions. In these ways, AusAMF can
inform not only ecological theory but also practical efforts in
conservation planning, land management, and estimation of
carbon budgets, by helping to identify regions of unique fungal
diversity or areas vulnerable to functional loss.
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