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ABSTRACT

Intraspecific genetic diversity (IGD) is a fundamental component of biodiversity, essential for understanding the evolutionary
histories and demographic processes of species, and is key to effective conservation planning. However, ecologically important
regions such as the Gran Chaco, South America's second-largest forested biome, remain largely underexplored. Encompassing
diverse vegetation across climatic and altitudinal gradients, it harbours more than 3400 vascular plant species, 11% of which are
endemic. Despite its ecological importance, genetic research in the region is limited and often biased. We reviewed IGD studies
on vascular plants in the Gran Chaco from 1985 to 2024, identifying 85 studies covering 74 species. Coverage remains alarmingly
low, with only 2.14% of species and 9.95% of the phylogenetic diversity represented. Research is skewed towards perennial (91%)
and tree (46%) species, with limited representation of annuals and herbaceous taxa. Most studies relied on nuclear DNA (66%),
fewer used chloroplast DNA (27%) and only 7% combined both genomes. Geographically, 33% of the Gran Chaco has no IGD data,
and a further 22% includes data from a single species. Genetic sampling is concentrated in more accessible areas with higher road
density and proximity to research institutions, particularly at higher altitudes. We found that in the Argentine Chaco ecoregions,
4.4 species have been genetically studied for every 100 species recorded, while in the Bolivia and Paraguay Chaco ecoregions, this
proportion drops to 1.1 species for every 100 in each country. Future research on IGD in the Gran Chaco should broaden its tax-
onomic scope, diversify genomic tools and expand geographic coverage. Addressing these gaps will provide critical insights into
the biogeographic history of the Gran Chaco and strengthen conservation strategies in this threatened and understudied biome.

Maria Laura Gonzalez and Gonzalo A. Camps are co-first authors.
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1 | Introduction

Intraspecific genetic diversity (IGD), defined as the genetic vari-
ation within and among populations, is a fundamental compo-
nent of biodiversity that underpins the evolutionary processes
shaping species’ responses to environmental change (Miraldo
et al. 2016). It provides a historical record of demographic fluc-
tuations, population connectivity and selective pressures, re-
vealing essential insights into how species persist, adapt and
evolve through time (Sork 2016; Chung et al. 2023). By exam-
ining geographic patterns of IGD within and among species, we
can reconstruct past population dynamics, infer biogeographic
histories, and identify key evolutionary and ecological pro-
cesses that govern species distributions (e.g., Sérsic et al. 2011;
Turchetto-Zolet et al. 2013; Baranzelli et al. 2020, 2022). Despite
its great significance, IGD remains strikingly underexplored
across many ecosystems and taxonomic groups at a global scale
(Miraldo et al. 2016; Fonseca et al. 2023; Kartzinel et al. 2025),
which limits our ability to reconstruct the evolutionary histo-
ries of species and fully understand the biogeographic processes
shaping current biodiversity patterns. The genetic knowledge
gap is particularly evident in regions characterised by high eco-
logical heterogeneity and rapid environmental change, where
the distribution and drivers of genetic diversity remain poorly
documented (Satler et al. 2021; Theodoridis et al. 2020; Rudbeck
et al. 2022; Xiong et al. 2024; Kartzinel et al. 2025). Closing these
gaps is essential not only for advancing evolutionary biology but
also for informing effective biodiversity conservation strategies
at regional and global scales (Des Roches et al. 2021). In this
context, the Gran Chaco—a vast biome of remarkable ecologi-
cal, social and cultural diversity facing growing threats—pro-
vides a compelling case study.

The Gran Chaco is the second-largest continuous forest in
South America and the most extensive and threatened sea-
sonally dry forest on the continent (Moglia and Giménez 1998;
Kuemmerle et al. 2017). However, it remains poorly studied
(Prado 1993; Naumann 2006; Schroder et al. 2021). This diverse
mosaic of ecological regions encompasses forests, savannas and
grasslands, varying from humid to arid conditions and rang-
ing from lowlands to elevations nearly 3000m above sea level
(Cabrera 1951; Morello et al. 2012; Oyarzabal et al. 2018). It hosts
around 3400 vascular plant species, 11% of which are endemic
(Baumann et al. 2016), but many remain poorly documented or
underexplored at the genetic level (Guillory et al. 2024; Kartzinel
et al. 2025). A recent review on phylogeographic studies in the
arid regions of South America indicates that studies in the Chaco
are scarce and limited to a few taxonomic and ecological groups;
this knowledge gap is even higher when considering plant spe-
cies (Guillory et al. 2024). Therefore, assessing the scope and
distribution of IGD knowledge deficits in the Gran Chaco vascu-
lar plants—including their magnitude, spatial coverage, meth-
odological approaches and overlooked taxa and regions—should
be prioritised to guide future research on biogeography and evo-
lutionary biodiversity drivers.

Understanding IGD is crucial for conservation planning, as ge-
netic variation underpins the adaptive potential of species facing
habitat loss, climate change and other anthropogenic pressures
(Andrello et al. 2022; Baranzelli et al. 2022; Chung et al. 2023;
Pearman et al. 2024). The importance of maintaining the IGD

of wild species for the protection of global biodiversity was rec-
ognised by the Convention on Biological Diversity (CBD 2022),
and therefore, monitoring the IGD of as many species as possible
is essential (Hoban et al. 2020, 2023, 2024; Pearman et al. 2024).
This is particularly important in regions such as the Gran
Chaco, which faces increasing environmental pressures due
to ongoing deforestation (Bouza et al. 2016; Verga and Lopez
Lauenstein 2020; de la Sancha et al. 2021), in addition to climate
change (Almazroui et al. 2021), with the concomitant risk of
population (or genetic diversity) and species losses.

In this review, we aim to answer the following questions: What
is the magnitude of the knowledge shortfall regarding the study
of IGD of vascular plants in the Gran Chaco? Are there biases
in the study of the IGD in plants of the Gran Chaco? If so, what
factors contribute to these biases? Addressing these questions
will clarify the extent and nature of existing biases, helping to
refine future research efforts and conservation strategies. This
review builds on the foundations laid by Guillory et al. (2024)
and Kartzinel et al. (2025), with a geographic focus on the
Gran Chaco. By characterising existing IGD of vascular plants,
we aim to identify underrepresented botanical families, life
forms, molecular methods, geographical regions and ecologi-
cal zones. In doing so, we seek to guide future research and lay
the background work for a broader study of eco-evolutionary
and biogeographical drivers of IGD in the native flora of the
Gran Chaco.

2 | Current State of Knowledge

The study of IGD in native species across a region enhances our
understanding of the evolutionary processes underlying biodi-
versity patterns and helps us predict how organisms can respond
to environmental impacts, thereby improving conservation
strategies (Leigh et al. 2021; Andrello et al. 2022). Despite the im-
portance of ecosystem services provided by the Gran Chaco na-
tive plant communities and the increasing rate of habitat loss in
recent years (Bouza et al. 2016; de la Sancha et al. 2021), the IGD
of plant species in this region remains understudied (Turchetto-
Zolet et al. 2013; Guillory et al. 2024; Kartzinel et al. 2025). After
an extensive review of IGD research on native plants in the Gran
Chaco (see Section S1), we identified 85 studies published be-
tween 1985 and 2024, covering 74 plant species (Table S1).

We categorised the studies into four groups according to the
research question, the experimental design and the method-
ology used (Table S2). Our analysis revealed that 51% of the
studies focus on population genetics, which has consistently
been the primary area of research over time (Figure 1A).
These studies mainly focused on elucidating mating systems
and evaluating genetic diversity (e.g., Zimmerman et al. 1994;
Bessega et al. 2000; Ferreyra et al. 2007; Grossi et al. 2011;
Pometti et al. 2011). Phylogeographic studies account for 25%
of the total, whereas landscape genetics and molecular marker
development are less represented, accounting for 16% and 8%
of the studies, respectively. Phylogeography studies the pro-
cesses that have shaped the geographic distribution of gene lin-
eages (Avise 2000). Consequently, these studies tend to cover a
wide range of species distributions and allow the detection of
the spatial distribution of IGD and the historical biogeography
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FIGURE1 | Current knowledge of intraspecific genetic studies in the Gran Chaco. (A) Cumulative number of studies over time. The lines rep-

resent the number of studies employing four main approaches: LG, landscape genetics; MD, molecular markers development; P/P, phylogeography

or phylogeny; PG, population genetics. Colours indicate the type of molecul

ar marker used. (B) Alluvial plot illustrating the relationships between

multiple categorical variables of the studied species and the type of DNA analysed. (C) Botanical families of the Gran Chaco. The colour and size
of each rectangle represent the number of species studied. An, Anacardiaceae; Ap, Apocynaceae; Ar, Arecaceae; Az, Azollaceae; Bi, Bignoniaceae;

Br, Bromeliaceae; Ca, Cactaceae; Eu, Euphorbiaceae; Lo, Loranthaceae; Me

, Meliaceae; My, Myrtaceae; Pa, Passifloraceae; Pl, Plantaginaceae; Po,

Podocarpaceae; Ro, Rosaceae; Zy, Zygophyllaceae. (D) The 10 most abundant families in the Gran Chaco, with the number of studied species in yel-

low, and the total number of species in violet.

of the region (Avise 2004). This approach was first applied
to Gran Chaco plants in 2008 (Caetano et al. 2008), and al-
though its use has increased since then, it remains limited.
Methodologically, most species were studied using nuclear
DNA (66%), 27% were analysed using chloroplast DNA, and
the remaining 7% involved both types of DNA (Figure 1B).
The molecular markers used in the studies have evolved,
transitioning from biochemical markers (e.g., allozymes and
isozymes) to others such as dominant markers (e.g., RAPD,
AFLP, ISSR), codominant markers (e.g., SSR, CAPS), Sanger-
DNA sequences, and, more recently, genome-wide markers
(e.g., SNPs obtained from RADseq). The implementation of

high-throughput sequencing technologies for intraspecific
studies is still lagging in the region. To date, only two studies
employing RADseq have been identified (Figure 1A), which
could be related to the ongoing limitations in research fund-
ing for science in the countries of the Gran Chaco (Ciocca and
Delgado 2017; Figure 1A).

When assessing the status of each studied species, we found
that the majority were not exclusive to the Gran Chaco, with
only 20% being endemic to the region. Regarding functional
traits, research has heavily focused on perennial plants,
which account for 91% of the studied species (Figure 1B).
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Research on trees was particularly prevalent, accounting
for 46% of the studied species, a trend that may be expected
since dry forests are the dominant vegetation (Cabrera 1951;
Oyarzabal et al. 2018), and the study of woody species is often
prioritised because of their economic and ecological rele-
vance (Villagra 2000; Ruiz-Nieto et al. 2020; Pastorino and
Marchelli 2021). Although the exact proportions of functional
traits across the entire Gran Chaco flora remain unknown,
floristic surveys conducted in part of the region—the Chaco
mountain forest—reported 28 tree species and 41 annual
herbs out of a total of 792 native vascular plant species (Giorgis
et al. 2011). This suggests that the proportion of studied tree
species could be higher than expected, given the actual floris-
tic composition.

When comparing the number of species studied against the
Gran Chaco plant species richness obtained from the Botanical
Information and Ecology Network database (hereafter ‘BIEN
database’, see Section S1), we found that the coverage of IGD
studies in the region is extremely low. Specifically, the species
coverage is only 2.14%, while the phylogenetic coverage—mea-
sured by the percentage of taxonomic families represented—is
9.95%. Kartzinel et al. (2025) reported that about 25% of all
extant land plant species have reference DNA barcodes in pub-
lic repositories, representing 83% of plant families. Although
these genetic data do not necessarily enable the identification
of IGD, they provide a useful reference, showing that the val-
ues found here for Gran Chaco are markedly lower than the
reported global patterns. The IGD studies focused on a few
families, including Fabaceae—mainly Neltuma (previously
classified within Prosopis) and Vachellia (previously classified
within Acacia)—as well as Poaceae and Solanaceae. These
accounted for 37.8%, 16.2% and 10.8% of the total studies, re-
spectively (Figure 1C). Notably, some of the most diverse fam-
ilies within Gran Chaco, such as Asteraceae and Malvaceae,
are entirely unrepresented in IGD studies (Figure 1D). Plant
family size generally predicts the amount of available genetic
data (Kartzinel et al. 2025); thus, the underrepresentation
of some of the most diverse families in the Chaco suggests a
phylogenetic bias in research projects. Furthermore, no IGD
studies focused on Gymnosperms and only one work focused
on Pteridophytes, two taxonomic groups that are naturally
scarce in the Gran Chaco (Enquist et al. 2016). The genetic
knowledge gap in southern regions (Miraldo et al. 2016; Satler
et al. 2021; Theodoridis et al. 2020) and particularly in the
Gran Chaco (Guillory et al. 2024) has been identified for vari-
ous organisms, primarily through studies on animal genetics.
Our findings show that this pattern also applies to vascular
plants, highlighting that the Gran Chaco remains largely over-
looked in plant genetic datasets.

To understand common evolutionary trajectories of the Gran
Chaco vegetation, it is essential to improve the taxonomic
representation of species, ensuring the inclusion of all life
forms. This is important, as both ecological characteristics
and phylogenetic affinity are associated with intraspecific
genetic patterns of species, and their responses to habitat or
environmental changes (Chung et al. 2020; Milesi et al. 2024).
Furthermore, the incorporation of genomic data in future
studies will enhance the understanding of spatial biodiver-
sity, local adaptation processes and the ecological dynamics

of the Chaco (Leigh et al. 2021; Guillory et al. 2024; Pearman
et al. 2024).

3 | Spatial Patterns of Knowledge

The Gran Chaco is characterised by vast plains bordered by
mountains to the west, and exhibits strong ecological heteroge-
neity shaped by climatic, geological and vegetational gradients
(Prado 1993). It features an east-west precipitation gradient,
distinguishing humid ecosystems in the east from dry ecosys-
tems in the west, along with a north-south temperature gradient
characterised by warmer conditions in the north (Cabrera 1951;
Olson et al. 2001). To understand geographic patterns and po-
tential sampling biases in research efforts across this diverse
region, we analysed the collected genetic information using
~100x100km hexagonal grid cells. For each grid cell, we re-
corded the total number of species retrieved from the BIEN da-
tabase, the number of species with IGD data, the road coverage
(Section S2 and Figure S1), mean elevation and the geographic
coordinates of the cell's centroid. We also estimated the geo-
graphic distances from each centroid to institutions conducting
research within the Gran Chaco (Section S2). We employed a
distributional model using a Bayesian approach to account for
counts with excess zeros, resulting in a zero-inflated Poisson
(ZIP) model. The count component modelled the number of
species with genetic data as a function of a spatial smooth term
(spline on latitude and longitude) to account for spatial autocor-
relation, along with elevation, road density, total species rich-
ness (BIEN), distance to institutions and grid cell area offset
(Section S2). The zero-inflation component was modelled with
a t term, with the same predictors used for the count component
(Section S2).

We found that 33% of grid cells lack IGD studies, and 22%
present data for only one species (Figure 2A). The IGD stud-
ies are unevenly distributed across the region, with research
effort concentrated in specific areas. Results of the ZIP
model (Section S2, Table S3) showed that mean elevation
(=0.18, 95% CI=0.01-0.36) and road density (8=0.23, 95%
CI=0.06-0.4) were positively associated with the number
of species analysed, while distance to institutions had a sig-
nificant negative effect (8=-0.21, 95% CI=-0.34 to —0.05)
(Figure 2B). Total species richness from BIEN showed a pos-
itive but non-significant trend in the count component, while
significantly reducing the probability of structural zeros
(B=-1.20, 95% CI=-2.06 to —0.38). These results indicate
that IGD-studied species are concentrated in more accessi-
ble areas (with more roads and closer to institutions) and at
higher elevations; sites with greater floristic richness are more
likely to have been sampled. Spatial smooths further revealed
geographic structure, with large unsampled or poorly sampled
areas concentrated in the northern Gran Chaco, particularly
in Paraguay and Bolivia (Figure 2A and Figure S2).

The absence of genetic studies in the northern Gran Chaco is
particularly concerning, as these areas have experienced sig-
nificant habitat loss due to agriculture and livestock graz-
ing (Piquer-Rodriguez et al. 2018; Fernandez et al. 2020). The
semiarid ecosystems within the Gran Chaco, particularly in
Paraguay, are experiencing the most intense land-use change
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(Vallejos et al. 2015; de la Sancha et al. 2021). This lack of IGD human activities (Hoban et al. 2020). Thus, the northern and

knowledge leaves us without a baseline for assessing potential

central Gran Chaco regions should be among the priority areas

genetic erosion across an entire region increasingly impacted by for new genetic data collection.

Molecular Ecology, 2025

50f9

85U8017 SUOWWIOD 8AIEa1D) 3|qedtjdde ayy Aq peusenob afe ssjole YO ‘8sh JO 3| J0j AIq1T 8UIUO /8|1 UO (SUONIPUD-PUE-SWBI 00" AB | 1M ARe1q 1 BUIUO//SNY) SUOIIPUOD Pue SWLB | 81 88S *[5202/TT/S2] Uo Ariqiauliuo A8|im ‘elrenosdolfy ifojouyos | ap feuoioeN sul VNI Aq Z8T0. 98W/TTTT'OT/I0p/Wo 48| im Areiqjeul|uo//sdny wouy pepeojumod ‘0 ‘Xy62S9€T



FIGURE 2 | Spatial patterns of knowledge and ecoregional knowledge gaps in the study of intraspecific genetic diversity of plants in the Gran
Chaco. (A) Number of species studied per grid cell. The locations of the research institutes within the Gran Chaco and the surrounding area are
shown with a black house silhouette. (B) Partial effect of the standardized elevation (top), route density (middle) and distance to institutions (bottom)
on the number of studied species per grid cell (N), according to the ZIP model. The estimated coefficients () and their corresponding 95% confidence
intervals are shown for each independent variable. Solid lines represent the fitted predictions. Shadows indicate the 95% confidence intervals for the

predictions. (C) Species richness and studied species by ecoregion. Main central map: Ratio of species studied to species recorded in the BIEN data-

base by ecoregion; Top map: Number of studied species by ecoregion; Bottom map: Number of species recorded in the BIEN database by ecoregion.

Full names of ecoregions are provided in Table S1.

4 | Gapsin Ecoregional Knowledge

Although often regarded as a single phytogeographic region
(Cabrera 1951), the Gran Chaco is home to several ecoregions,
each with unique geographic, environmental and floristic
characteristics (Ibisch and Mérida 2003; Mereles et al. 2013;
Oyarzabal et al. 2018; IBGE 2019). These regions have not been
equally explored and studied regarding IGD (Figure 2, see de-
tails in Section S3 and Table S4), and knowledge of the genetic
diversity of Gran Chaco plant species is spatially biased. In the
Argentine Chaco ecoregions, 4.4 species have been genetically
studied for every 100 species recorded in the BIEN database,
while in Bolivia and Paraguay, this proportion drops to 1.1 spe-
cies for every 100.

Ecoregions that are predominantly Chacoan (see Table S4)—
such as the Chaco Seco (CS in Figure 2D) and Chaco Hiimedo
(CH) in Paraguay, the Chaco Semidrido (CSe) and Chaco Arido
(CA) in Argentina, and the Gran Chaco Boliviano (GCB) in
Bolivia—harbour hundreds of species, yet show a limited
number of species studied using any type of genetic diversity
approach (Figure 2D). For instance, although the Paraguayan
CS includes over 300 plant species in the BIEN database, only
11 have been genetically studied (3.4%). Similarly, the GCB
in Bolivia hosts more than 550 species, but only eight have
been the focus of genetic studies (1.4%). Some transitional
ecoregions—such as Selva de Transicion (ST) in Argentina or
Aquidabdn (Aq) in Paraguay—exhibit moderate levels of spe-
cies richness but also lack sufficient genetic data, while other
areas like Médanos (Me; Paraguay), Salinas Grandes (SG) and
Bariados de Mar Chiquita (BMC) (Argentina) show no docu-
mented studies, despite containing dozens of georeferenced
species (Figure 2D). Even ecoregions with relatively higher
sampling proportions, like the Chaco Subhtimedo (CSh) in
Argentina (10.6%), account for only a few species overall. In
addition, the proportion of species genetically studied in each
ecoregion may be lower than we report here, since the BIEN
database might not fully capture the actual species distribu-
tions, and some species present in the ecoregion may not be
recorded. This uneven knowledge landscape reflects both
spatial and taxonomic biases in plant genetic research. Most
research efforts are clustered in a few areas, leaving large
portions of the Gran Chaco—especially those in Bolivia and
Paraguay—poorly represented or absent in the IGD literature
(Figure 2A-D).

The gaps that we have identified in IGD research show that
we are missing critical opportunities to understand how ge-
netic diversity is structured across key ecoregions of the Gran
Chaco, each representing distinct environmental gradients
and habitat types. Likewise, limited genetic data hinders our

ability to reconstruct the historical biogeographic processes
that shaped current species distributions across the Chaco,
from the arid western margins to the more humid and tran-
sitional eastern zones. These gaps are particularly concerning
given the presence of regional endemisms that may harbour
unique genetic lineages (e.g., Moreno et al. 2018; Aguilar
et al. 2020; Scaldaferro et al. 2023), potentially critical for un-
derstanding speciation (e.g., Turchetto et al. 2014; Giudicelli
et al. 2019), local adaptation (e.g., endemic species adapted to
hyper-xeric conditions in Médanos or saline soils in Salinas
Grandes), or for informing conservation prioritisation (e.g.,
Almirén et al. 2022; Camps et al. 2024). Without broader and
more representative sampling, we risk overlooking not only
the hidden evolutionary histories of Chacoan flora but also the
adaptive strategies that have enabled these species to survive
in one of South America's harshest environments. Moreover,
limited sampling constrains our ability to explore floristic
affinities between the Chaco and surrounding regions, par-
ticularly with the Seasonally Dry Tropical Forests that encir-
cle much of the Chacoan domain (e.g., Caetano et al. 2008;
Castello et al. 2016).

5 | Conclusion

Our findings reveal significant knowledge gaps in IGD re-
search on Gran Chaco plant species, affecting the vast major-
ity of taxonomic and ecological groups and a large proportion
of the ecoregions, particularly those that are remote or less
accessible. Despite being the second-largest continuous for-
est in South America and harbouring high ecological hetero-
geneity, the Gran Chaco remains vastly underrepresented in
IGD studies. We overlook entire evolutionary lineages, unique
population structures and irreplaceable reservoirs of diversity
that have been shaped by long-term ecological and geological
processes (Chung et al. 2023; Guillory et al. 2024). This lack
of data limits the identification of diversification centres, his-
torical refugia or the ability to anticipate species’ responses
to environmental change (e.g., Loépez Lauenstein et al. 2013;
Camps et al. 2018; Almiroén et al. 2022; Baranzelli et al. 2022;
Scaldaferro et al. 2023). Moreover, this knowledge is essential to
propose priority areas for protection and conservation that safe-
guard IGD (Gallo et al. 2009). The genetic signatures stored in
the DNA of Chacoan plants encode stories of persistence, migra-
tion and diversification; stories that are fundamental to recon-
structing South America’s biogeographic past and essential for
anticipating its ecological future.

One of the most striking biases identified in this review is the dis-
proportionate focus on woody perennials, with herbaceous and
shrubby species remaining largely underrepresented. To address
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this gap, expanding IGD studies in the Gran Chaco should pri-
oritise the inclusion of underrepresented key botanical families,
such as Asteraceae, Poaceae, Malvaceae and Euphorbiaceae,
that are dominated by herbaceous and shrubby species (e.g.,
Giorgis et al. 2021). Additionally, the current reliance on nuclear
DNA markers highlights an underuse of genomic approaches
and plastidial sequences. Genomic approaches could provide
deeper insights into demographic history, phylogeography and
adaptation, enabling more comprehensive reconstructions of
evolutionary patterns across different/diverse plant lineages
(Strasburg et al. 2012; Chung et al. 2023). Meanwhile, IGD stud-
ies based on plastid DNA could provide important data using
methods that are often faster and more cost-effective than those
applied to nuclear genomes. Spatial biases in IGD research are
also evident, with studies clustering in areas with more roads
and near research institutions, leaving vast areas of potentially
high biodiversity. This limits our ability to detect novel genetic
patterns and increases the risk of overlooking unique evolution-
ary lineages. Overcoming these limitations requires targeted
sampling in less accessible regions and stronger collaborations
with local researchers and institutions, which would enhance
regional research capacity, reduce logistical biases and ensure
long-term, evidence-based conservation strategies (Mace and
Purvis 2008; Andrello et al. 2022).

The knowledge gaps we have identified also hinder conservation
efforts, as IGD is critical for assessing species’ adaptive potential
under increasing environmental pressures. Some authors sug-
gest that even the most optimistic scenario of diversity loss still
leads to catastrophic inbreeding, substantial declines in fitness,
and reduced evolutionary capacity (Frankham 2022; Hoban
et al. 2023). These scenarios reinforce the urgency of establish-
ing a robust IGD baseline for the Gran Chaco, a remarkable and
increasingly threatened biome, known for its ecological, social
and cultural significance. Beyond the regional perspective,
these gaps reflect a global challenge: plant IGD is systematically
underrepresented across many of the world's most biodiverse
but understudied biomes. Recent studies (e.g., Shaw et al. 2025)
demonstrate that genetic erosion is a widespread phenome-
non with profound consequences for ecological resilience and
human well-being. Addressing these gaps in the Gran Chaco
is therefore not only a regional conservation priority but also a
crucial contribution towards meeting international biodiversity
targets and safeguarding the evolutionary potential of plants at
a global scale.
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