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Abstract

Biological invasions are a major driver of biodiversity change, particularly in disturbed
urban forests where propagule pressure favors opportunistic species. Here, we
document the demographic expansion and biomass contribution of the invasive
Australian palm Archontophoenix cunninghamiana H.Wendl. & Drude in an urban
Atlantic Forest remnant in Sdo Paulo, a subtropical megacity in southeastern Brazil.
Using one hectare of permanent plots monitored between 2017 and 2022, we quantified
palm density and assessed changes following management actions implemented by
municipal authorities. We also compiled official data on removed individuals in 2021
and estimated aboveground biomass using the allometric model of Hughes et al., (1999).
Prior to management, density reached 391 individuals ha?, decreasing to 138
individuals ha* after removal. Official records indicated the removal of 738 individuals,
storing 3.3 tons of aboveground biomass, with medium-to-large individuals contributing
most to biomass stock. Despite its carbon storage, the high density and regenerative
success of A. cunninghamiana relative to native palms may intensify biotic
homogenization and threaten recruitment dynamics in urban forest remnants and

adjacent Atlantic Forest landscapes. Our findings highlight the need for coordinated
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prevention and management to reduce propagule pressure from ornamental plantings

and limit invasion spread across metropolitan forest fragments.
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urban forest.

Anthropogenic disturbance and climate change have accelerated biological invasions,
increasing risks to native biodiversity worldwide (Cowie et al., 2022; Trisos et al., 2020).
Climate change is among the major drivers of shifts in biogeographic patterns and
biodiversity loss at a planetary scale (Boisvert-Marsh & Blois, 2021), and it can facilitate
the establishment and spread of alien species (Solarz et al., 2023). The invasion of alien
species has therefore been widely debated due to its potential to alter community
composition and ecosystem functioning, often displacing less competitive taxa. Invasion
processes can severely alter environments and community structure (Gentili et al.,
2021), and land-use change (e.g., deforestation and urbanization) can facilitate the
proliferation of non-native species and ecologically unsuitable plantings (Ferreira et al.,
2021). Among biological invasions across major life forms, alien plant species deserve
particular attention because plant structure habitats, regulate resources, and support
trophic interactions. Many invasive plant species exhibit high propagule production and
rapid biomass accumulation, which can increase water demand and alter disturbance
regimes, including fire (Te Beest et al., 2012; Pepe et al., 2022; Shiba et al., 2024).

Urban areas play an important role in the dissemination of invasive species through
deliberate introduction and through niche opportunities created by disturbance and
habitat fragmentation (Sottysiak, 2020), even when cities within the same country differ
markedly (Ferreira et al., 2025). Urban expansion has been associated with biodiversity
loss and biotic homogenization (Lowry et al., 2020; Lokatis & Jeschke, 2022), which may
increase invasion opportunities. In parallel, the economic costs of biological invasions
can be substantial, with multi-decadal expenditures reported for national control
programs, including estimated losses and management costs exceeding US$ 298 billion
in Australia since the 1960s and US$ 9.8 billion in Germany between 1960 and 2020
(Haubrock et al., 2021; Bradshaw et al., 2021).

In the megacity of Sao Paulo (southeastern Brazil), the Australian palm

Archontophoenix cunninghamiana H.Wendl. & Drude was originally introduced as an
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ornamental species and has progressively expanded into urban forest remnants. This
expansion has drawn increasing attention because several of these fragments act as
biodiversity refuges within a highly urbanized landscape. One emblematic example is
Trianon Park (TP), a 4.8-ha Atlantic Forest remnant located in the city center, where the
rapid increase of this palm has raised concerns about potential impacts on native
recruitment and forest composition. Evidence gathered from one hectare of permanent
plots monitored between 2017 and 2022 indicates substantial shifts in palm abundance
and size structure, with rapid population growth prior to management actions.
Additional information provided by the Sdao Paulo Secretariat for Green and
Environment (SVMA administrative process: 2016-0.119.002-2) on individuals removed
during management actions in 2021 allowed us to estimate aboveground biomass using
the allometric model of Hughes et al. (1999). Together, these observations indicate how
ornamental introductions may become structurally dominant in urban forests over time.
This trajectory was evident in Trianon Park, where Archontophoenix cunninghamiana
expanded rapidly and reached densities of up to 391 palms ha*. Monitoring between
2017 and 2019 indicated densities of up to 391 palms ha?, values substantially higher
than those typically reported for native palms in conserved Atlantic Forest sites.
Management actions implemented between 2021 and 2022 reduced abundance to 138
individuals ha (=65% reduction), with official records reporting the removal of 738
individuals. Across diameter classes, removed palms accumulated 3.3 tons of
aboveground biomass, corresponding to an estimated 1.5-1.7 tons of carbon, with
medium-to-large individuals accounting for most of this stock. This illustrates a
recurrent management trade-off in invaded urban forests, where controlling dominant
alien plants may be necessary to recover native ecological processes despite temporary
reductions in biomass and carbon storage.

Similar invasion patterns of Archontophoenix cunninghamiana have been documented
in other urban fragments of Sao Paulo (Petri et al.,, 2018), including a 10-ha protected
area where the palm represented 22.5% of sampled individuals and occurred as
seedlings in nearly all plots (Dislich et al., 2002). The demographic success of this palm
is consistent with its high regenerative performance, with survival rates reaching 30%
compared to only 3.5% for the native palm Euterpe edulis (Mengardo et al., 2012).
Despite repeated warnings about risks to native biodiversity, the species continues to be

widely planted in ornamental contexts, increasing propagule pressure across urban
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landscapes. Because Euterpe edulis plays a central ecological role as a food resource for
birds and mammals and is already threatened by defaunation and homogenization
processes (Galetti et al.,, 2013), further expansion of A. cunninghamiana may add
competitive pressure to already vulnerable native palm populations.

Considering that the Atlantic Forest has lost over 87% of its original cover and that
metropolitan forest edges connect to one of the largest remaining ecological corridors in
southeastern Brazil (Marques & Grelle, 2021; Ribeiro et al.,, 2024), urban remnants may
function as gateways for broader landscape-level invasion. From a management
perspective, official data indicate substantial municipal expenditure for removal actions
in TP in 2021 (approximately US$ 400,000; Sdo Paulo 2022a). Although municipal
instruments recommend eradication and control through management plans and official
species lists (Ordinance No. 154/SVMA/2009), continued ornamental use may sustain
propagule pressure.

In invasion ecology, propagule pressure is widely recognized as one of the strongest
predictors of establishment success (Simberloff, 2009), particularly in urban
environments where repeated ornamental planting continually replenishes seed
sources (Davis et al., 2016). In this context, the persistent cultivation of
Archontophoenix cunninghamiana across metropolitan landscapes may help explain its
recurrent recruitment in forest remnants, even where local removal efforts are
implemented. Urban parks and fragments embedded within densely populated areas
may therefore function as recipient habitats constantly exposed to new propagules from
surrounding gardens, streetscapes, and landscaped areas (Johnston-Bates et al., 2025).
The demographic pattern observed in Trianon Park may also reflect an early boom
phase, characterized by rapid population increase following introduction into disturbed
or resource-rich environments. Although the recent municipal removals substantially
reduced local abundance, long-term monitoring will be necessary to determine whether
this intervention represents a temporary suppression or a sustained population decline
under continued management (Binny et al.,, 2021). Evaluating post-removal recruitment
and seedling dynamics will be particularly important to assess population resilience and
reinvasion risk (Torres et al., 2023).

Moreover, the success of this invasive palm relative to native species may additionally be
linked to competitive advantages during regeneration, including high recruitment rates

and greater juvenile survival previously reported for the species (Forey et al., 2023).
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Such traits can progressively alter understory composition and recruitment pathways,
especially where native palms such as Euterpe edulis already face pressures associated
with habitat fragmentation and defaunation. Over time, these shifts may reduce
ecological distinctiveness and favor more simplified communities dominated by a small
number of disturbance-tolerant taxa (Zuiiga-Palacios et al., 2026).

These processes are closely associated with urban biotic homogenization, whereby
floristic assemblages become increasingly similar across fragmented metropolitan
landscapes. Consequently, the case documented in Trianon Park is unlikely to be
isolated. Other urban forest remnants subjected to ornamental introductions, edge
effects, and chronic disturbance may experience comparable trajectories, reinforcing the
need for coordinated monitoring, prevention, and rapid-response strategies at the
metropolitan scale (Kodym et al., 2025). Otherwise, this could be a serious silent danger
to biodiversity.

These observations reinforce the need for coordinated preventive actions across
metropolitan municipalities, particularly through monitoring, early removal strategies,
and stricter regulation of high-risk ornamental species. Rather than representing an
isolated case, the demographic expansion of Archontophoenix cunninghamiana
illustrates how urban forest remnants can act as entry points for biological invasions
within Atlantic Forest landscapes. Although this palm contributes to biomass
accumulation, its competitive advantage over native species suggests an emerging

ecological imbalance that demands long-term management and prevention efforts.
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