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Abstract Investigating the ability of non-native
species to establish and invade different habitats is
one of the most important approaches in the analysis
of biological invasion mechanisms. In this study, we
used a regional dataset of non-native plant species
compiled for Caribbean islands to estimate the level
of invasion of major habitat types in this region. Our
results show that although non-native species are suc-
cessfully invading all habitat types evaluated, they are
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exhibiting considerably higher affinity toward human-
made habitats. Across these islands, highly anthropo-
genically altered habitats such as ruderal sites, pas-
tures, and cultivated lands are the habitats showing
higher levels of invasion compared to natural habitats
with low levels of disturbance. We found a significant
association between geographical origin and habitat
invaded, with species originating from Asia, South
America, and Africa overrepresented as invaders in
the Caribbean. Additionally, a significant association
between life-form and habitat invaded was detected,
with more trees and herbaceous species than expected
successfully invading ruderal habitats, and more trees
and vines than expected invading natural forests. In
general, non-native species invading habitats across
Caribbean islands seem to be adapted to a broad
range of successional stages ranging from highly dis-
turbed human-made habitats to least disturbed natu-
ral forests. Our results highlight how complex inter-
actions among human activity, geographical origin,
plant life-form, and habitat affinity can determine pat-
terns of invasions across broad landscapes.

Keywords Biological invasions - Habitat

invasion - Habitat preferences - Level of invasion -
Naturalization - Plant invasions - Tropical islands
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Introduction

Biological invasions represent a major component of
global change and a serious threat to the conserva-
tion of global biodiversity in the era of the Anthro-
pocene (Blackburn et al. 2011; PySek et al. 2020;
IPBES 2023). Globalization of trade and the intensi-
fication of transport, travel, and human activities (i.e.,
horticulture, agriculture, and forestry) are not only
facilitating a surge in the accidental and intentional
translocation of species beyond their native distribu-
tions, but also promoting naturalization and range
expansion within the introduced ranges (Hulme 2009;
Chapman et al. 2017; van Kleunen et al. 2020). Over
13,000 species of vascular plants (representing ~4%
of all known vascular plants) have already become
naturalized in areas outside their native ranges, and
this number is expected to continue increasing in the
future (Van Kleunen et al. 2015; Seebens et al. 2017,
2021). A subset of these non-native plants has over-
come environmental and reproductive barriers and
are actively spreading into new areas and/or occupy-
ing variety a of habitats where they are recognized
as invasive species (Blackburn et al. 2011). Species
that become invaders are seriously threatening bio-
diversity, economy, agriculture, ecosystem services,
and human health as they often cause issues of global
significance such as the modification of ecosys-
tem services, changes in the composition, structure
and function of biomes, species extinctions, biotic
homogenization, and economic losses of about US$
1.288 trillion over the past few decades (Diagne et al.
2021; IPBES 2023).

Whether introduced non-native species become
naturalized or invasive is influenced by inherent fea-
tures of the species and the recipient ecosystems, as
well as by factors associated with human activities
(Catford et al. 2011; Gioria et al. 2023; Liu et al.
2023). Consequently, not all regions, biomes or habi-
tats are invaded to the same extent. Invasion level is
defined as the number or proportion of non-natives
in a habitat and represents a measure of the extent
or severity of invasion observed in a habitat that
varies over time as an invasion progresses (Catford
et al. 2011; Hui et al. 2023). Studies have shown that
within regions, the level of invasion usually varies
strongly among habitats, suggesting that some areas
are more vulnerable to invasions than others (Lons-
dale 1999; Stohlgren et al. 2002; PysSek et al. 2010;
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Aikio et al. 2012; Rejmanek et al. 2013). Quantitative
comparisons of the level of invasion between habi-
tats have been conducted, and the role of habitat in
determining the characteristics of invasions has been
broadly recognized (Richardson and Pysek 2006;
Catford et al. 2012; PySek and Chytry 2014), but so
far studies are mostly limited to temperate regions
(Chytry et al. 2005; 2008a; 2008b; Hejda et al. 2009,
2015; Maskell et al. 2006; Vila et al. 2007) with very
few studies providing information for tropical regions
(e.g., Rojas-Sandoval and Ackerman 2021; Rojas-
Sandoval et al. 2017; 2022; Heymans et al. 2023).
Islands are one of those areas identified as particu-
larly prone to biological invasions (Simberloff 1995;
Lenzner et al. 2021). For example, islands are harbor-
ing six times more non-native plant species per native
species than mainland regions (Essl et al. 2019) and it
has been shown that on islands, invasive species are
one of the main drivers of species extinctions (Bellard
et al. 2016). To prevent extinctions and improve the
effectiveness of strategies for the control and man-
agement of invasive species, it is essential to identify
the level of invasion of different habitats. The Carib-
bean region is considered a biodiversity hotspot due
to its biological richness and high levels of endemism
(Myers et al. 2000; Maunder et al. 2008). However,
despite its biodiversity richness, Caribbean islands
share a complex human, political, and socio-eco-
nomic history that has led to high levels of anthropo-
genic disturbance and habitat degradation as well as
multiple introductions of non-native species over cen-
turies that have resulted in extensive changes on their
flora and fauna composition (Maunder et al. 2008;
Ackerman et al. 2017; Rojas-Sandoval and Ackerman
2021; Rojas-Sandoval et al. 2017, 2020, 2022). For
Caribbean islands, previous studies have shown that
most non-native plant species have been intentionally
introduced for ornamental purposes (Rojas-Sandoval
and Ackerman 2021), and that islands with high per
capita GDP, high human population densities, high
levels of anthropogenic disturbance, as well as greater
island area generally support the most invasive plant
species (Rojas-Sandoval et al. 2017, 2020), but there
is a lack of detailed assessments on the level of inva-
sion across different habitat types on these islands.
The lack of these assessments is limiting the oppor-
tunities of evaluating the invasion risks posed to dif-
ferent habitats, which is assumed to be a fundamen-
tal component of early detection. Additionally, the
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identification of those habitat types that are more
prone to be invaded is crucial to optimize actions to
prevent and control invasions (Zalba et al. 2000).

In this study we examined the occurrence of non-
native plant species across different Caribbean habi-
tats to estimate their level of invasion and to assess
the relative vulnerability of those habitats to plant
invasions. The main goals of this study were to: (1)
provide an assessment of the composition and diver-
sity of non-native plant species occurring in major
habitat types on Caribbean islands; and (2) evalu-
ate whether differences exist among life-forms, geo-
graphical origin, and date of introduction in terms of
the habitat affinity of non-native plant species. The
availability of updated and comprehensive datasets
of non-native plant species for the Caribbean region
(Rojas-Sandoval et al. 2017, 2019, 2020, 2021;
CABI-ISC 2024) allowed us to identify what are the
most common non-native species in each habitat type
and which species have the broadest habitat range
across the region. We hypothesized that habitats with
low levels of human activities like mature natural
forests would be generally less invaded than habitats
subjected to intense levels of human activities such as
ruderal and cultivated lands. Understanding the risk
of invasion for different habitat types as well as the
habitat affiliations of non-native species is crucial to
prevent future invasions and to properly managing
habitats before invaders severely impact their native
biodiversity or the removal of invaders becomes too
expensive.

Methods
Data extraction

Data on non-native plant species occurring on Car-
ibbean islands were obtained for the CABI Invasive
Species Compendium (hereafter CABI-ISC, www.
cabi.org/isc). The CABI-ISC is an open access data-
base that provides detailed datasheets on invasive
species globally, including their native and non-native
ranges, invasion status, introduction pathways, habitat
occurrences, impacts, and management and control
recommendations. Since 2012, CABI in collabora-
tion with the Animal and Plant Inspection Service
(APHIS) of the United States Department of Agri-
culture (USDA) have been compiling datasheets on

invasive and potentially invasive species for Carib-
bean islands as part of the Caribbean Invasive Spe-
cies Project (Rojas-Sandoval et al. 2019; Diaz-Soltero
2022) generating the most updated and comprehen-
sive databases of non-native invasive plant species for
the Caribbean region.

In this study, we focused on a subset of 26 groups
of islands or geopolitical units comprising more than
95 individual islands in the Caribbean region cover-
ing the Bahamas, Greater and Lesser Antilles, and
Trinidad and Tobago (Table 1 contains the complete
list of island groups included in this study). For this
subset of 26 island groups (hereafter “islands”), we
performed an online search in the CABI-ISC select-
ing all the datasheets for plant species (only vascu-
lar plants were included) regarded as the following

Table 1 List of islands, territories, and islands groups
included in this study and the total number of non-native plant
species recorded

Island Number of
non-natives

Cuba 552
Puerto Rico 550
Dominican Republic 488
Haiti 401
Jamaica 399
Virgin Islands (US and British islands) 336
Martinique 314
Guadeloupe 283
St Lucia 280
Trinidad and Tobago 259
Barbados 246
Bahamas 230
Dominica 212
Antigua and Barbuda 199
Grenada 191
Montserrat 172
Anguilla 169
Cayman Islands 154
St Kitts and Nevis 146
Netherlands Antilles (Saba and Saint Eustatius) 144
St Vincent and The Grenadines 138
St Martin (French and Dutch territories) 89

Bonaire 87

Curacao 85

Aruba 64

Turks and Caicos Islands 25
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classification: alien, non-native, exotic, naturalized,
established, and invasive. This resulted in a set of 711
species datasheets after removing duplicates, syno-
nyms, and uncertain records (Table S1 in the Supple-
mentary Materials). Species names were standardized
using the taxonomic name resolution service website
https://tnrs.biendata.org/ (Boyle et al. 2013) accord-
ing to the World Flora Online (https://www.world
floraonline.org/).

Species datasheets were then used to extract infor-
mation to generate the following descriptive param-
eters: (1) taxonomic classification: scientific name
and plant family; (2) continent of origin: classified
as Africa, Asia, Australia-Pacific, Europe, North
America, or South America (including Central Amer-
ica and the Caribbean); (3) life-form: aquatic herbs,
grasses (including grass and sedge), herbs, shrubs,
trees (including palms), succulents or vines (includ-
ing climbers and lianas); (4) life history: classified
as perennial, biennial, or annual; (5) habitat affinity;
and (6) date of introduction. For the habitat affinity

classification, CABI-ISC contemplates 39 differ-
ent alternatives including natural and semi-natural
habitats as well as human-made habitats. To simplify
this classification and ensure an adequate number of
species in each habitat type for statistical analyses,
we developed a new classification with just 11 habi-
tat types (Table 2) that could be consistently applied
across the initial classification to transform the data
into the new 11 habitat types. For many species,
CABI datasheets do not contain information regard-
ing the date of introduction in the Caribbean region.
We gathered this information by searching online her-
barium records on GBIF (https://www.gbif.org/) and
extracting the date of “the earliest available record”
for each species on islands in the Caribbean region
and used it as a surrogate for its “date of introduc-
tion.” We recognize that this is a proxy approach, but
it allows us to have an estimation of the possible date
when each non-native species could have arrived in
the Caribbean region. Finally, it is important to con-
sider that for some of the parameters used, categories

Table 2 Definitions and descriptions of the 11 habitat types used in this study. Modified from the CABI Invasive Species Compen-

dium (2023)

Habitat type Description Level of
anthropogenic
disturbance

Human-made habitats

Cultivated lands Habitats created and managed by humans including agricultural lands, High

orchards, plantations, and intensive production systems

Pastures Open areas created by humans and dominated by graminoid herbs and often ~ High

used for grazing of livestock (including both active and abandoned pastures)

Ruderal habitats Habitats created and managed by humans including disturbed areas, road- High

sides, and urban and peri-urban areas

Natural and semi-natural habitats

Forest Land dominated by trees with low levels of disturbance and characterized by ~Low

closed canopy cover > 50%

Open forest Forested area with canopy openings created by disturbance Moderate to high

Shrublands Areas characterized by a vegetation layer (<3 m height) of shrubs, herba- Moderate

ceous plants, and low trees

Drylands Areas characterized by pronounced seasonality in rainfall distribution, includ- Moderate

ing dry forest, deserts, arid and semiarid areas
Coastal forest Areas along coastal plains, coastal dunes, and beaches where vegetation is Moderate

Riparian forest
Aquatic

Wetlands

often subjected to wind and salt-spray

Vegetation along riverbanks or adjacent to a body of water including streams,
ponds, lakes, or reservoirs

Submerged and floating vegetation in freshwater ponds, lakes, rivers, streams,
and reservoirs

Areas in areas seasonally flooded with seawater and/or brackish water includ-
ing swamps, mangroves, estuaries, intertidal zones, and salt marshes

Low to moderate

Low to moderate

Low to moderate
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are not mutually exclusive, and one species could be
assigned to multiple categories. For example, spe-
cies can occur in more than one habitat type or be
native to multiple continents. In these cases, species
were assigned to as many categories as appropriately
applicable.

Data analysis

We used the data extracted and the new habitat classi-
fication to create a matrix of species and habitat types
with binary (0/1) affiliations of species to particular
habitats and then estimate the number of non-native
species affiliated to each habitat type. Differences in
the observed and expected numbers of species affili-
ated to each habitat type were analyzed using Chi-
square goodness of fit test. For these comparisons, the
expected number of species in each habitat type was
evaluated as the mean number of species from all the
habitat types. The same approach was used to com-
pare differences in the observed and expected number
of non-native species when considering continent of
origin and life-form. To evaluate whether the occur-
rence of non-native plant species in each habitat type
(habitat affinity) could be related to factors associ-
ated with their geographical origin or growth strate-
gies, we constructed the following three interaction
matrices: (1) continent of origin X habitat type, (2)
life-form X habitat type, (3) life history X habitat type.
Then, matrices were analyzed as contingency tables
using generalized linear models (GLM) with log-link
function and Poisson error terms (Crawley 2007).
For fitting models, we used the glm function in the R
package stats. To evaluate temporal variation in the
affiliation of species to habitat types, the cumulative
number of species in each habitat type was regressed
and plotted against the date of introduction. All statis-
tical analyses were performed in R version 3.6.2 (R
Development Core Team 2020).

Results

The dataset of non-native plant species compiled
for the Caribbean region showed extensive variation
in species diversity among islands, with the lowest
number of non-native species occurring in Turks and
Caicos (25 species) and the highest number in Cuba
(552 species, Table 1). Considerable variation in the

frequency distribution of non-native species across
islands was also detected, but in general the distri-
bution is right-skewed with the higher frequency of
species occurring on just one (74 species, 10%) or
few islands (308 species, 43% on 5 islands or less),
and few species occurring broadly on several islands
(Fig. 1). Indeed, only six species (Cocos nucifera,
Gliricidia sepium, Gossypium barbadense, Leucaena
leucocephala, Mangifera indica and Psidium gua-
Jjava) occur widely distributed on the 26 islands cov-
ered in this study (Table S1).

Origin and life form

In terms of geographical origin, we found that non-
native species on Caribbean islands originated from
all continents assessed, but the number of species
native to each of these continents varied significantly
(x*=366.68, df=5, P<0.001). We detected that
more species than expected are native to Asia (359
species, 32%), Africa (240 species, 22%) and South
America (235 species, 21%), and fewer species than
expected are native to Europe (74 species, 7%). The
Australia-Pacific region and North America contrib-
uted 127 species (11%) and 93 species (8%) respec-
tively (Table S1).

The number of species within each life-form
category differed significantly (X2=229.3, df =6,
P <0.0001; Table S1) with a prevalence of herbs (183
species, 26%) and trees (175 species, 25%), followed
by shrubs (135 species, 19%), grasses (106 species,
15%), vines (78 species, 11%), succulents (21 species,
3%) and aquatic herbs (13 species, 2%). Fewer spe-
cies than expected are aquatic herbs and more species
than expected are herbs and trees. Regarding life his-
tory, 79% of non-native species are perennials and the
remaining 21% are short-lived plants.

Habitat affinity

Non-native plant species are occurring in all habitat
types (Fig. 2), but there is more than a 40-fold differ-
ence in the occurrence of species (level of invasion)
between the most invaded (ruderal habitats, 526 spe-
cies) and the least invaded habitat (aquatic habitat, 12
species). The three human-made habitats analyzed in
this study (ruderal, pastures and cultivated lands) are
those with the highest level of invasion (highest num-
ber of non-native species) while natural habitats such
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Fig. 1 Frequency distribu-
tion for the occurrence of
non-native plant species
across Caribbean islands.
The yellow line and the
right y-axis represent the
percentage relative to

the 711 non-native plant 75
species combined for all
islands
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as aquatic systems, wetlands and forests are among
those with the lowest level of invasion (Fig. 2). Our
results show that a significant fraction of non-native
plant species in this region are species successfully
exploiting human-made habitats (ruderal habitats,
pastures, and cultivated lands) often associated with
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higher levels of disturbance. About 193 species (27%)
occurred exclusively in ruderal habitats. For example,
species often regarded as weeds such as Emilia coc-
cinea, Galinsoga quadriradiata, Persicaria chinensis,
and Youngia japonica were always associated with
ruderal heavily disturbed anthropogenic habitats. On
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the contrary, there are species like Pterocarpus indi-
cus, Odontonema cuspidatum, and Miconia calves-
cens that show more affinity to natural and semi-nat-
ural habitats, which are areas characterized by low to
moderate level of disturbance (Table 2).

There are also some species capable of adapting
to a wide range of habitat types. Achyranthes aspera,
Albizia lebbeck and Antigonon leptopus are the spe-
cies with the broadest habitat affinity occurring in 9
out of the 11 habitat types. Other species with broad
habitat affinities are Schinus terebinthifolius and
Spathodea campanulata (8 habitats) and Abrus pre-
catorius, Leucaena leucocephala, and Megathyrsus
maximus (7 habitats). At the other end of the spec-
trum, 223 species (31%) occurred only one habitat
type (Table S1), with this one habitat showing more
affinity towards human-made habitats (85%) than to
natural habitats (15%). A remarkable group includ-
ing species such Adenanthera pavonina, Epipremnum
pinnatum, Oeceoclades maculata, Schinus terebinthi-
folius, and Syzygium jambos are among the 50 species
showing more affinity to natural habitats with low
levels of human activity and are shade-tolerant spe-
cies currently invading closed canopy forests across
the region (Table S1). There are also species prefer-
ring particular habitat types, for example, Melaleuca

quinquenervia, Ischaemum rugosum, Fimbristylis
littoralis, and Urochloa mutica are species that show
high affinity to wetlands while species such as Cocos
nucifera, Casuarina equisetifolia, Scaveola taccada,
and Terminalia catappa are occurring almost exclu-
sively on coastal habitats (Table S1).

Temporal trends

Based on herbarium records, we found that since the
1850s there has been a steady increase in the cumu-
lative number of non-native plant species occurring
across the different habitat types (Fig. 3). We also
detected that while the number of non-native species
varied among habitats, the temporal trends in species
accumulation suggest that the broad pattern in their
level of invasion have remained consistent over the
last 100 years. In general, the trend in the cumulative
number of non-native species among habitats became
relatively fixed by early 1900s and since then, rud-
eral habitats consistently have had the highest level of
invasion while forest, wetlands, aquatic habitats con-
sistently have had the lowest level of invasion, and the
rank order of the other habitats have remained similar
over this period. Our data also show that the intro-
duction of non-native species with affinity to ruderal

Fig. 3 Temporal trends
in the introduction of non-
native plant species across
11 habitat types evaluated
on Caribbean islands
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habitats has accelerated since 1850 with a substantial
increment observed in the last 20 years having no
signs of saturation (Fig. 3).

Interaction matrices

For the different interaction matrices evaluated,
we found significant differences for the association
between life-form and habitat invaded (X2=320.66,
df=54, P<0.001; Fig. 4; see also Supplementary
Materials). Species successfully invading ruderal
habitats are more likely herbs and trees than other

Riparian
Drylands

Trees ‘

Succulents

life-forms. Vines are overrepresented among species
invading open forests and riparian habitats compare to
other life-forms while more succulents than expected
are invading drylands and shrublands. We also found
that species successfully invading forests are more
likely trees and vines than other life-forms (Fig. 4).
Additionally, our analysis detected significant dif-
ferences in the interaction between the continent
of origin and habitat invaded (X2=129.54, df=50,
P <0.001, Fig. 5). More species than expected native
to Asia, South America, and Africa are invading rud-
eral habitats and more species than expected native to

Fig. 4 Non-native plant species grouped by life-form and the frequency of occurrence of these life-forms within each habitat type
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Fig. 5 Flows of non-native plant species native to each continent and their affiliation with each habitat type across Caribbean islands

Australia-Pacific are invading wetlands. For the inter-
action matrix between life history and habitat invaded
no significant association was detected (P> 0.05).

Discussion
Our study highlighted the wide-ranging occurrence

of non-native plant species across various habitats on
Caribbean islands. We found that although different

habitats have different levels of invasion, in general,
invasion success on these islands seems to be asso-
ciated with a strong disturbance regime. Notably,
human-made habitats such as ruderal sites, pastures,
and cultivated lands exhibited the highest levels of
invasion emphasizing the role of anthropogenic activ-
ities in facilitating the spread of non-native species.
Similar results have been described for both temper-
ate and tropical locations (Chytry et al. 2008b; Clo-
tet et al. 2016; Heberling et al. 2017; Rojas-Sandoval
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et al. 2017) where disturbance has been identified
as one of the main factors facilitating plant inva-
sions mostly as a result of higher propagule pressure
(human-mediated dispersal) and higher availability of
light, water, and nutrients in open areas (Davis et al.
2000; Daehler 2003; Vila et al. 2007; Chytry et al.
2008a, b; Gasso et al. 2012; Haeuser et al. 2017).
In general, our results indicate that disturbed habi-
tats throughout Caribbean islands are subject to the
same ecological processes that drive plant invasions
worldwide and that involves species of high coloniz-
ing ability, fast growth rates, and high tolerance of
disturbance regimes associated with human activities
(Fridley 2008). Indeed, some of the most widespread
species across the islands such as Cocos nucifera,
Gliricidia sepium, Leucaena leucocephala, Mangif-
era indica, and Megathyrsus maximus, are commonly
found in areas associated with human activities, often
exhibiting elevated levels of disturbance (current
study).

The identification of an important number of non-
native species showing affinity to natural habitats
with low level of disturbance and that are successfully
invading closed-canopy forests, highlights the adapt-
ability of certain non-native species. A recent paper
by Fridley et al. (2023) shows that some of the most
impactful invaders worldwide are woody species
invading closed-canopy forests. We also detected that
more trees and vines than expected are successfully
invading forests on Caribbean islands. Understanding
the preferences and behaviors of non-native species
with different adaptative strategies can contribute to
more targeted conservation efforts in sensitive eco-
systems like islands that are areas particularly prone
to biological invasions and where invasive species are
one of the main drivers of species extinctions (Sim-
berloff 1995; Bellard et al. 2016; Lenzner et al. 2020).

In terms of the temporal patterns of introduction
of non-native species, our results indicate that despite
variations among habitats, there is a consistent pat-
tern in the levels of invasion for the different habitats
over the last century. Ruderal habitats consistently
showed the highest level of invasion, while forests,
wetlands, and aquatic habitats consistently exhibited
the lowest levels. Our data also show an accelerated
introduction of non-native species with ruderal hab-
itat affinity since 1850, with sustained high rates of
introduction and an observable increment in the last
two decades (Fig. 3). These findings suggest that for
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Caribbean islands, habitat type seems to have a much
larger effect on invasion success than year of intro-
duction as the minimum residence time is not having
a major effect on the temporal trends and basically for
the different habitat types the patterns have remained
much the same for the last century. Because sampling
effort varies in space and time, these temporal pat-
terns prompt further exploration into the underlying
factors influencing the long-term dynamics of non-
native species within specific Caribbean habitats.
Variation in propagule pressure and, to a lesser extent,
sampling effort in space and time can significantly
mask the intrinsic vulnerability of different habitats to
plant invasions (Aikio et al. 2012). We also recognize
the importance of considering variations in the area
covered by each habitat type for a more comprehen-
sive study, but unfortunately, such information is cur-
rently unavailable for this region. However, a previ-
ous study by Ackerman et al. (2017) showed that only
11% of the variation in the number of invasive species
in municipalities of Puerto Rico could be attributed
to area differences, suggesting that, in this context,
variations in area may not significantly influence the
observed patterns of invasive species.

The distribution of non-native species from differ-
ent continents highlights the role of historical trade
routes, human migration, and climate patterns in
shaping plant invasions. Asia with at least one third
of the species is the major single donor of non-native
species for Caribbean islands. Previous studies for
this region have also highlighted the contribution
of Asian species to the pool of non-natives species
(Rojas-Sandoval et al. 2017; Rojas-Sandoval and
Ackerman 2021). Similarly, other studies have also
shown that Asian species are often overrepresented as
donors of naturalized plants worldwide and that they
are most likely to become naturalized in other con-
tinents due to an intrinsic “higher innate naturaliza-
tion potential” compared to plants from other regions
(Van Kluenen et al. 2020; Gioria et al. 2023). Species
with intrinsically high naturalization potential make
them highly competitive and thus capable of invading
elsewhere (Fridley and Sax 2014).

One of the most interesting findings of this study
is the interaction between habitat invaded and dif-
ferent life-forms. This result suggests that different
plant traits are filtered out in some habitats but not
in others. For example, herbs and trees are overrep-
resented in ruderal habitats, while vines and trees
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are overrepresented in forests. Similar interactions
have been recognized for different systems (Giorgis
et al. 2016; Marcora et al. 2018; Rojas-Sandoval and
Ackerman 2021) highlighting that within the recipi-
ent locations, the level of invasion and habitat inva-
sibility may be highly dependent of the life-form of
the non-native species introduced. Additionally, the
overall prevalence of herbs and trees across the dif-
ferent habitats analyzed here underscores the adapt-
ability of these life-forms to novel environments.
These findings reinforce the importance of con-
sidering life-form and the interaction with habitat
when evaluating and managing biological invasions.

In conclusion, our study contributes to the under-
standing of habitat preferences of non-natives spe-
cies and provides a basis for informed conservation
and management strategies at local and regional
scale. We recognize that our dataset does not have
the level of resolution needed to answer the ques-
tion of why some habitats are more invaded than
others. For this, one must consider habitat invasibil-
ity including the effects of specific habitat proper-
ties and factors such as functional diversity, prop-
agule pressure and climate (Chytry et al. 2005,
2008b; Richardson and PysSek 2006; Rejmanek et al.
2013; Renault et al. 2022). Nonetheless, since man-
agement actions are often focused on habitat types
rather than species (Fazey et al. 2005), our findings
have important implications for conservation and
management strategies. Recognizing the specific
habitats prone to high levels of invasion allows for
more effective allocation of resources. In this case,
our results suggest that the best defense against non-
native invaders is to reduce the levels of disturbance
in human-made habitats as well as to protect natural
and seminatural areas from disturbance to prevent
the spread of non-natives into forests and other hab-
itats with low levels of human activity to slow down
the pace of plant invasions on these islands (Acker-
man et al. 2017). It is known that the rate of spread
of non-native invaders is affected by many factors
that differ along spatial and temporal scales, mak-
ing generalization difficult. Therefore, future studies
should include factors such as climate, vegetation
structure, resource availability, native species rich-
ness and abundance, propagule pressure and associ-
ated ecosystem processes such as competition and
adaptation.
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