
Invasive alien plants in Sergipe, north-eastern Brazil

Juliano Ricardo Fabricante1, Kelianne Carolina Targino de Araújo1,  
Thieres Santos Almeida1, João Paulo Bispo Santos2, Daniel Oliveira Reis1

1 Laboratório de Ecologia e Conservação da Biodiversidade, Departamento de Biociências, Universidade 
Federal de Sergipe, Campus Universitário Prof. Alberto Carvalho, 49.510–200, Itabaiana, SE, Brazil

2 Instituto de Biologia, Universidade Estadual de Campinas, 13.056–405, Campinas, SP, Brazil

Corresponding author: João Paulo Bispo Santos (joaobiotanica@hotmail.com)

Academic editor: A.M. Leal-Zanchet  |  Received 12 July 2020  |  Accepted 8 January 2021  |  Published 29 January 2021

Citation: Fabricante JR, de Araújo KCT, Almeida TS, Santos JPB, Reis DO (2021) Invasive alien plants in Sergipe, north-
eastern Brazil. Neotropical Biology and Conservation 16(1): 89–104. https://doi.org/10.3897/neotropical.16.e56427

Abstract
Biological invasions are considered one of the greatest threats to global biodiversity. In addition, they 
cause substantial economic impacts. However, studies about the subject in Brazil are still scarce. The 
aim of the present study was to prepare an inventory of non-native flora with invasive potential from 
Sergipe, Brazil. The inventory was carried out along the entire length of the sites. The species with 
potential invaders were grouped according to the biome/ecosystem and classified according to their 
habit and origin. Eighty-five species with invasive potential were sampled, 43 in the Caatinga, 75 in the 
Atlantic Forest, 36 in Sandbank and 22 in Mangrove. From these species, 17 were inventoried in all the 
biomes/ecosystems and 36 were observed in only one of them, six in the Caatinga, 27 in the Atlantic 
Forest and three in Sandbank. The number of potentially-invasive species sampled in Sergipe is alarm-
ing. The present study showed nearly twice the species listed by other authors for the entire northeast 
Brazil. This high number of taxa may be a consequence of facilitating the transfer of these species and 
the conservation conditions of the ecosystems studied in Sergipe. Another very worrying factor is that 
many of the species sampled are extremely aggressive and cause a series of impacts.
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Introduction

Biological Invasions (BI) are considered one of the greatest threats to global biodi-
versity (Williamson 1996; Westbrooks 1998; IUCN 1999; Ziller 2001; Andrade et 
al. 2010; Zenni and Ziller 2011; Fabricante and Siqueira-Filho 2012). The BIs oc-
cur when a non-native species is able to adapt, reproduce and disperse to different 
locations in the area of initial introduction, establishing and invading new regions 
(Richardson et al. 2000; Moro et al. 2012). The invasive exotic species have the ability 
to alter the structure of communities, inhibit the regeneration of native species, cause 
interference in the nutrient cycling, water balance, productivity, succession processes 
and biological diversity (Pujadas 2001; Lockwood et al. 2007; Ziller and Zalba 2007; 
Andrade et al. 2009; Oliveira-Costa and Souza 2015; Santos and Calafate 2018).

There are some hypotheses that attempt to explain the success of invasive exotic 
species. One of them is that degraded environments are facilitators of BI (William-
son 1996). In addition, the production of large amounts of propagules, the rapid 
growth of the root system, adaptation to fire, the ability to interfere with the growth 
of neighbouring plants, the morphological and physiological similarity with native 
species, self-pollination and the ability to fix nitrogen by symbiotic bacteria, are 
characteristics that should contribute to the success of BI processes (Cronk and 
Fuller 1995). The absence of natural enemies is also another contributing factor, 
since exotic organisms, in general, are free from predators, competitors and para-
sites from their region of origin (Ziller 2001).

Knowing the threats that BI can cause to biodiversity and to productive sectors of 
society, the topic was discussed globally for the first time at ECO-Rio 92 (CBD 1992; 
ONUBR 2020). Years later, the Aichi Goals were created, where it was established 
by Goal 9 that, by 2020, the signatory countries of the Agreement, should establish 
measures to prevent the introduction of exotic invaders and that already introduced 
species should be identified, prioritised and controlled or eradicated (CBD 2020).

Following this movement, in 1996, the Inter-American Biodiversity Informa-
tion Network (IABIN) was created, which compromises 18 signatory countries, in-
cluding Brazil (I3N 2020). In addition to the online database that provides a list of 
its invasive exotic species, here in Brazil, the first federative document directed to 
the topic was created in 2009. Resolution No. 5 of the National Biodiversity Com-
mission (Brasil 2009), updated in 2018 by Resolution No. 7 (Brasil 2018), outlines 
the National Strategy on Invasive Exotic Species. The document aims to “Guide the 
implementation of measures to prevent the introduction and dispersion and sig-
nificantly reduce the impact of invasive exotic species on Brazilian biodiversity and 
ecosystem services, to control or eradicate invasive alien species” (Brasil 2018). This 
document is divided into six components: (1) Legislation, intersectoral articulation 
and international cooperation; (2) Prevention, early detection and rapid response; 
(3) Eradication, control and mitigation of impacts; (4) Scientific research; (5) Tech-
nical training; (6) Environmental Education and Communication.
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According to Objective 2.1 of component 2, it is necessary to update the survey 
and identify the invasive exotic species present in the country (Brasil 2018). Still, 
according to this objective, it is only after the identification of these species that it 
is possible to define preventative measures against them. Thus, inventories of these 
taxa should be performed in order to identify their occurrence in different ecosys-
tems, since these can not only provide subsidies for projects aimed at prevention 
of environmental impacts caused by exotic species, but also for conservation plans 
(Ziller 2016). Despite the evident importance of exotic species lists, only Paraná, 
Santa Catarina, Rio Grande do Sul and São Paulo published official lists (MMA 
2020). However, it is worth noting the growth in research related to the theme in 
recent years (Ziller 2001; Nunes et al. 2018).

In front of the impacts that these taxa can cause and the absence of a species list 
for Sergipe, the present study sought to answer the following questions: I. What are 
the non-native species with potential invasion that occur in Sergipe; II. What is the 
habit of these species; III. What is the origin of these species; and IV. In which bi-
omes/ecosystems can they be found? Thus, this work aimed to carry out the floristic 
survey of non-native plants with potential for invasion to Sergipe, Brazil.

Material and methods

The State of Sergipe, located in north-eastern Brazil, has an area of 21,910 km2 (Pra-
ta et al. 2013). Its vegetation is composed of Atlantic Forest and Caatinga biomes, 
both intensely fragmented and degraded (Ferrari 2005; Prata et al. 2013). The State 
has three climatic types according to the Köppen-Geiger classification: tropical with 
dry summer (As) in northern coast and central State, tropical monsoon (Am) in the 
south coast and semi-arid (BSh) in the west (Alvares et al. 2013).

For this study, 100 expeditions were carried out to sites under the domains 
of Caatinga, Atlantic Forest, Sandbank and Mangrove in 23 municipalities in the 
State of Sergipe (Fig. 1). The average duration of each expedition was 4 hours. 
The studied sites are represented by conservation units (PARNA Serra de Ita-
baiana, APA Morro do Urubu, APA Litoral Sul, APA Litoral Norte and MONA 
Grota do Angico), fragments of native properties vegetation agricultural envi-
ronments (areas of cultivation and pastures), vacant lots and margins of high-
ways and roads.

The species inventory was carried out by means of walks along the entire exten-
sion of the places (active search) where samples of fertile material from the plants 
were collected according to Mori et al. (1989). After collection, this material was 
herborised and deposited at the Herbarium ASE (Thiers 2020) of the Federal Uni-
versity of Sergipe, São Cristóvão, SE. With this, each plant deposited in the her-
barium ASE was registered by receiving a voucher. The taxonomic categories are in 
accordance with APG IV (2016) and the spelling of the authors’ names according to 
the IPNI – International Plant Names Index (2020).
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The habit (herbs, lianas, palms, shrub and trees) of the plants was defined 
through observations made in the field and by consulting Flora do Brasil (2020). 
The origins of the inventoried species were determined by consulting specialised 
databases (BioNET-EAFRINET 2020; CABI 2020; I3N 2020; ISSG 2020) and sci-
entific articles.

With the list of species, those categorised as non-native, were separated and 
those with invasive potential (naturalised and exotic invaders) were used to prepare 
the present study. The definition of naturalised and exotic invasive species used here 
is based on the work of Richardson et al. (2000), where they consider non-native 
species that reproduce and form stable populations only in the place where they 
were introduced and exotic invaders, those that reproduce, disperse and establish 
themselves in places far from the place of introduction. The classification of the spe-
cies in naturalised and exotic was made by in situ observations and by consulting the 
specialised database (BioNET-EAFRINET 2020; CABI 2020; I3N 2020; ISSG 2020). 
Bar graphs were made using “ggplot2” package (Wickham 2016) and the Venn Dia-

Figure 1. Municipalities where expeditions were carried out to survey plant species with potential to 
invade the State of Sergipe, Brazil. 1 – Aracaju; 2 – Areia Branca; 3 – Barra dos Coqueiros; 4 – Campo 
do Brito; 5 – Canindé de São Francisco; 6 – Capela; 7 – Carira; 8 – Estância; 9 – Frei Paulo; 10 – Indi-
aroba; 11 – Itabaiana; 12 – Itaporanga D’ajuda; 13 – Lagarto; 14 – Laranjeiras; 15 – Macambira; 16 – 
Malhador; 17 – Nossa Senhora da Glória; 18 – Pacatuba; 19 – Pirambu; 20 – Propriá; 21 – Ribeirópolis; 
22 – São Cristóvão; 23 – São Domingos.
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gram was created using “VennDiagram” package (Chen and Boutros 2011), both 
figures being made using the software R (R Core Team 2020). The data underpin-
ning the analysis reported in this paper are deposited at GBIF, the Global Biodiver-
sity Information Facility, and are available at https://doi.org/10.15468/6mdt5d.

Results

Altogether, 83 non-native species with invasion potential were sampled in the State 
of Sergipe, of which 73 were found in the Atlantic Forest domains, 43 in the Caat-
inga, 36 in Sandbank and 22 in the Mangrove (Table 1). From these species, 17 were 
inventoried in all the biomes/ecosystems studied and 35 were observed in only one 
of them, 26 in the Atlantic Forest, six in the Caatinga and three in Sandbank (Fig. 2).

The sampled species belonged to 29 botanical families. The families with the 
highest number of records were Poaceae with 20 species (23.4%), followed by Fa-
baceae with six (7.1%), Asparagaceae, Cucurbitaceae and Myrtaceae with five 
(5.9%), Apocynaceae and Asteraceae with four (4.7%). The other families presented 
three, two or just one recorded species (Fig. 3B).

Regarding the origin of the species, 22 were African species, 12 Asian and 15 
species originated in the continents of Africa and Asia, six species originated in 
North America, while Central America, South America and Oceania presented 
only three species each. In addition, 19 other species had two or more continents 
as their origin (Fig. 3B). Regarding the habit of species, the most abundant group 
was the herbs with 43 (51.2%) representatives, followed by trees with 18 (21.42%), 
shrubs with 12 (14.28%), lianas with nine (10.71%) and palm trees with only one 
species (1.19%) (Fig. 3C; Table 2).

Figure 2. Venn Diagram showing the number of invasive alien species shared amongst the biomes/
ecosystems of the State of Sergipe in northeast Brazil.

https://doi.org/10.15468/6mdt5d
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table 1. List of alien species sampled by biome/ecosystem in Sergipe, Brazil. 0: absence; 1: presence. 
Af = Atlantic Forest; Ca = Caatinga; Ma = Mangrove; Sa = Sandbank. Vouchers of herbarium ASE, 
Federal University of Sergipe, São Cristóvão, SE. * = Species not collected due to lack of fertile material.

Family/Species Ca Af Sa Ma Voucher
Acanthaceae Juss.

Asystasia gangetica (L.) T. Anderson 0 1 0 1 37616
Dyschoriste depressa Nees 0 1 0 0 39688

Amaranthaceae A. Juss.
Amaranthus viridis L. 1 1 1 1 37621
Chenopodium murale L. 1 1 0 0 *

Anacardiaceae R. Br.
Mangifera indica L. 0 1 1 0 36980

Apocynaceae Juss.
Calotropis procera (Aiton) W.T. Aiton 1 0 1 0 36968
Catharanthus roseus (L.) G. Don 1 1 0 0 41924
Cryptostegia madagascariensis Bojer 1 1 1 0 39879
Thevetia peruviana (Pers.) K. Schum. 0 1 0 0 37380

Araceae Juss.
Dieffenbachia seguine (Jacq.) Schott 0 1 0 0 *
Syngonium angustatum Schott 0 1 0 0 37382
Xanthosoma sagittifolium (L.) Schott 0 1 0 0 37373

Arecaceae Schultz Sch.
Elaeis guineensis Jacq. 0 1 0 0 *

Asparagaceae Juss.
Agave angustifolia Haw. 1 1 0 0 *
Agave sisalana Perrine ex Engelm. 1 1 1 0 38464
Dracaena fragrans (L.) Ker Gawl. 0 1 0 0 37376
Furcraea foetida (L.) Haw. 1 0 0 0 *
Sansevieria trifasciata Prain 0 1 0 0 37374

Asteraceae Bercht. & J. Presl
Cosmos caudatus Kunth 0 1 0 0 *
Cosmos sulphureus Cav. 0 1 0 0 *
Sonchus asper (L.) Hill 0 1 0 0 *
Tithonia diversifolia (Hemsl.) A. Gray 0 1 0 0 *

Cactaceae Juss.
Opuntia stricta (Haw.) Haw. 0 0 1 0 37623

Casuarinaceae R.Br
Casuarina equisetifolia L. 0 1 1 0 36982

Combretaceae R.Br.
Terminalia catappa L. 1 1 1 1 37617

Commelinaceae Mirb.
Commelina benghalensis L. 1 1 1 1 36971
Tradescantia zebrina Heynh. ex Bosse 0 1 0 0 *

Convolvulaceae Juss.
Ipomoea nil (L.) Roth 0 1 0 0 39694

Crassulaceae J.St.-Hil.
Kalanchoe delagoensis Eckl. & Zeyh. 0 1 0 0 *
Kalanchoe mortagei Raym. -Hamet & H. Perrier 0 1 0 0 *
Kalanchoe pinnata (Lam.) Pers. 0 1 0 0 *

Cucurbitaceae Juss.
Citrullus lanatus (Thunb.) Matsum. & Nakai 1 1 0 0 *
Cucumis anguria L. 1 1 0 0 *
Luffa cylindrica (L.) M. Roem. 1 1 1 0 38450
Momordica charantia L. 1 1 1 1 36979

Cyperaceae Juss.
Cyperus rotundus L. 1 1 1 1 36975

Euphorbiaceae Juss.
Euphorbia tirucalli L. 1 0 0 0 *
Jatropha gossypiifolia L. 1 1 1 1 37622
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Family/Species Ca Af Sa Ma Voucher
Ricinus communis L. 1 1 1 1 37619

Fabaceae Lindl.
Acacia mangium Willd. 0 1 1 0 *
Crotalaria pallida Aiton 0 1 1 0 *
Crotalaria retusa L. 0 1 1 0 36999
Leucaena leucocephala (Lam.) de Wit 1 1 1 1 37618
Pithecellobium dulce (Roxb.) Benth. 0 1 1 1 39699
Prosopis spp. 1 0 0 0 36978

Lamiaceae Martinov
Leonotis nepetifolia (L.) R. Br. 1 1 1 0 *

Malvaceae Juss.
Talipariti tiliaceum (L.) Fryxell 0 0 1 0 39807
Thespesia populnea (L.) Sol. ex Corrêa 0 1 0 1 36977

Meliaceae A. Juss.
Azadirachta indica A. Juss. 1 1 1 1 37620

Moraceae Gaudich.
Artocarpus heterophyllus Lam. 0 1 0 0 *

Myrtaceae Juss.
Eucalyptus spp. 0 1 0 0 *
Psidium guajava L. 0 1 1 0 *
Syzygium cumini (L.) Skeels 0 1 0 1 38454
Syzygium jambos (L.) Alston 0 1 0 0 39885
Syzygium malaccense (L.) Merr. & L.M. Perry 0 1 0 0 *

Nyctaginaceae Juss.
Boerhavia diffusa L. 1 1 1 1 36974
Mirabilis jalapa L. 0 1 0 0 *

Papaveraceae Juss.
Argemone mexicana L. 1 1 0 0 *

Poaceae Barnhart
Aristida adscensionis L. 1 0 0 0 38453
Arundo donax L. 0 1 1 1 *
Cenchrus ciliaris L. 1 1 0 0 *
Cenchrus echinatus L. 1 1 1 1 36969
Cenchrus polystachios (L.) Morrone 1 1 0 0 *
Cenchrus purpureus (Schumach.) Morrone 0 1 0 0 *
Cynodon dactylon (L.) Pers. 1 1 1 1 37624
Dactyloctenium aegyptium (L.) Willd. 1 1 1 1 36973
Echinochloa colona (L.) Link 1 1 0 0 41904
Eleusine indica (L.) Gaertn. 1 1 1 0 41940
Eragrostis ciliaris (L.) R. Br. 1 1 1 0 37630
Eragrostis pilosa (L.) P. Beauv. 1 1 1 1 41908
Eragrostis tenella (L.) P. Beauv. ex Roem. & Schult. 1 1 1 1 36981
Megathyrsus maximus (Jacq.) B.K. Simon & S.W.L. Jacobs 1 1 1 1 39883
Melinis minutiflora P. Beauv. 0 1 0 0 42075
Melinis repens (Willd.) Zizka 1 1 1 1 39703
Sorghum bicolor subsp. arundinaceum (Desv.) de Wet & 
J.R. Harlan

1 1 1 0 *

Tragus berteronianus Schult. 1 0 0 0 *
Urochloa brizantha (Hochst. ex A. Rich.) R.D. Webster 0 1 0 0 37629
Urochloa mosambicensis (Hack.) Dandy 1 1 0 0 37628

Polygonaceae A. Juss.
Antigonon leptopus Hook. & Arn. 0 1 0 0 39695

Rubiaceae Juss.
Morinda citrifolia L. 0 0 1 0 *

Solanaceae A. Juss.
Nicandra physalodes (L.) Gaertn. 1 1 0 0 41880
Nicotiana glauca Graham 1 0 0 0 42083
Physalis angulata L. 1 1 0 0 36997

Total 43 73 36 22
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table 2. Habit and origin of alien species sampled in Sergipe, Brazil. H = herb; L = Liana; P = palm; 
S = shrub; T = tree.

Specie Habit Origin
Acacia mangium Willd. T Africa; Asia
Agave angustifolia Haw. H Mexico
Agave sisalana Perrine ex Engelm. H Mexico
Amaranthus viridis L. H Central America
Antigonon leptopus Hook. & Arn. L Mexico
Argemone mexicana L. H Mexico; Central America
Aristida adscensionis L. H Canary Islands
Artocarpus heterophyllus Lam. T India; Malaysia
Arundo donax L. H Asia
Asystasia gangetica (L.) T. Anderson L India; Malaysia; Asia; Africa
Azadirachta indica A. Juss. T India
Boerhavia diffusa L. H India
Calotropis procera (Aiton) W.T. Aiton S Africa; Asia
Casuarina equisetifolia L. T Asia
Catharanthus roseus (L.) G. Don H Madagascar
Cenchrus ciliaris L. H Africa; Asia
Cenchrus echinatus L. H Central America
Cenchrus polystachios (L.) Morrone H Africa; Asia
Cenchrus purpureus (Schumach.) Morrone H Africa
Chenopodium murale L. H Europa; Asia; Africa
Citrullus lanatus (Thunb.) Matsum. & Nakai L Africa
Commelina benghalensis L. H Africa; Asia
Cosmos caudatus Kunth H Central America

Figure 3. Records of invasive exotic species in the State of Sergipe, Brazil: number of species per 
family (A), number of species by origin (B), number of species recorded for each habit (C). In (A), 
the term “others” indicates families with only one recorded species; in (C), “other” indicates that the 
species has two or more continents as origin (see Table 2).



Exotic flora from Sergipe 97

Specie Habit Origin
Cosmos sulphureus Cav. H Madagascar
Crotalaria pallida Aiton S Africa
Crotalaria retusa L. S Africa; Asia
Cryptostegia madagascariensis Bojer L Madagascar
Cucumis anguria L. L Africa
Cynodon dactylon (L.) Pers. H Africa; Asia; Europa
Cyperus rotundus L. H India; Africa
Dactyloctenium aegyptium (L.) Willd. H Africa; Asia
Dieffenbachia seguine (Jacq.) Schott S Americas
Dracaena fragrans (L.) Ker Gawl. S Western Africa
Dyschoriste depressa Nees S South Africa
Echinochloa colona (L.) Link H Asia; Europa
Elaeis guineensis Jacq. P Africa
Eleusine indica (L.) Gaertn. H Africa; Asia
Eragrostis ciliaris (L.) R. Br. H Africa
Eragrostis pilosa (L.) P. Beauv. H Europa; Africa
Eragrostis tenella (L.) P. Beauv. ex Roem. & Schult H Africa; Asia
Eucalyptus spp. T Australia
Euphorbia tirucalli L. S Africa; India
Furcraea foetida (L.) Haw. H Central America; North of South America
Ipomoea nil (L.) Roth. L Asia
Jatropha gossypiifolia L. S Tropical America
Kalanchoe delagoensis Eckl. & Zeyh. H Madagascar
Kalanchoe mortagei Raym. -Hamet & H. Perrier H Madagascar
Kalanchoe pinnata (Lam.) Pers. H Africa
Leonotis nepetifolia (L.) R. Br. H Africa; Asia
Leucaena leucocephala (Lam.) de Wit T Mexico
Luffa cylindrica (L.) M.Roem. L Africa; Asia
Mangifera indica L. T India; Asia
Megathyrsus maximus (Jacq.) B.K. Simon & S.W.L. Jacobs H Africa
Melinis minutiflora P. Beauv. H Africa
Melinis repens (Willd.) Zizka H Africa
Mirabilis jalapa L. S Tropical America
Momordica charantia L. L Asia
Morinda citrifolia L. T Asia; Australia
Nicandra physalodes (L.) Gaertn. H Peru
Nicotiana glauca Graham S Argentina; Bolivia
Opuntia stricta (Haw.) Haw. S Central America
Physalis angulata L. H Australia; Tropical America
Pithecellobium dulce (Roxb.) Benth. T Mexico
Prosopis spp. T Americas
Psidium guajava L. T North America
Ricinus communis L. S Africa; Asia
Sansevieria trifasciata Prain H Africa
Sonchus asper (L.) Hill H Oceania
Sorghum bicolor subsp. arundinaceum (Desv.) de Wet & 
J.R. Harlan

H Africa

Syngonium angustatum Schott L Central America
Syzygium cumini (L.) Skeels T Asia
Syzygium jambos (L.) Alston T Asia
Syzygium malaccense (L.) Merr. & L.M. Perry T Asia
Talipariti tiliaceum (L.) Fryxell T Polynesia
Terminalia catappa L. T India; Malaysia; Asia
Thespesia populnea (L.) Sol. ex Corrêa T Asia
Thevetia peruviana (Pers.) K. Schum. T Central and North America; India
Tithonia diversifolia (Hemsl.) A. Gray H Mexico; Central America
Tradescantia zebrina Heynh. ex Bosse H Mexico; Central America
Tragus berteronianus Schult. H Asia; Africa
Urochloa brizantha (Hochst. ex A. Rich.) R.D. Webster H Africa
Urochloa mosambicensis (Hack.) Dandy H Africa
Xanthosoma sagittifolium (L.) Schott H South America
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Discussion

The number of plant species with invasive potential sampled in Sergipe is alarming, 
because it exceeds the values found in states with much larger territories, such as 
Santa Catarina (39 spp.), Rio Grande do Sul (44 spp.) and Paraná (72 spp.) (Brasil 
2013; Instituto Hórus 2016; Ziller 2016). In addition, our list had almost twice as 
many species when compared to the study carried out by Leão et al. (2011) through-
out north-eastern Brazil. It should also be noted that 52 species on our list were not 
mentioned in former studies.

In addition to our high sampling effort, the storage conditions of the biomes/
ecosystems in Sergipe should explain the large number of taxa sampled here. Sergipe 
is considered the most degraded State in north-eastern Brazil (Ferrari 2005). Until 
the beginning of the 21st century, about 41% of the State had plant cover (Campos 
1912), whereas, currently, there is only 13% natural forest cover (SEMARH-SE 2014).

The highest abundance of non-native invasive species with potential in the At-
lantic Forest may be the result of strong environmental degradation which condi-
tioned such biome (Myers et al. 2000; Tabarelli et al. 2005; INPE 2017). Degraded 
environments are more susceptible to the invasion process (Azevedo et al. 2010) 
and because of this, they tend to have a high dominance of exotic species (Huston 
2004). According to Davis (2009), environmental degradation facilitates the inva-
sion process, reducing competition and increasing the availability of resources.

Most of the species sampled by us are r-strategists, that is, they make pioneer-
ing use of the soil, have a short germination time, high growth rates and small size 
(Rejmánek and Richardson 1996). These attributes seem to be very important for 
the success of invasive alien species, since the same has also been observed in other 
studies (Horowitz et al. 2014; Fabricante et al. 2015; Galasso et al. 2018; Alves and 
Fabricante 2019; Silva and Fabricante 2019).

In Sergipe, the Atlantic Forest has been reduced to just 8% of its original area 
(Santos 2009), which is quite worrying since this biome is considered a priority area 
for biodiversity conservation – a hotspot (Myers et al. 2000). The condition of the 
Caatinga biome in the State is in a similar situation. It has been drastically reduced 
due to the exploration and use of its areas for crops and pastures (Arruda 2001).

The predominance of species belonging to the botanical family Poaceae and 
Fabaceae is due to the intrinsic characteristics of the taxa of these groups. Many of 
these species have an efficient dispersion system, form large seed-banks and have 
allelochemicals in their tissues (GISP 2005; Leão et al. 2011; Fabricante 2014). In 
addition, several of these species have been introduced massively to serve as fod-
der, especially in semi-arid regions (GISP 2005; Leão et al. 2011). Species, such as 
Prosopis juliflora (Sw.) DC. and Leucaena leucocephala (Lam.) de Wit, for example, 
exhibit drought resistance, high production of propagules and palatable parts, that 
is, characteristics that increase the invasive potential of species (Williams and Ba-
ruch 2000; Arriaga et al. 2004; CABI 2020).

Other floristic surveys of non-native species carried out in Caatinga sites also 
demonstrated a predominance of herbaceous species (Fabricante et al. 2015; Alves 
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and Fabricante 2019; Silva and Fabricante 2019). In the Atlantic Forest, woody spe-
cies predominated (Souza et al. 2011; Mielke et al. 2015; Petri et al. 2018). Both 
situations corroborate our results. The edaphoclimatic conditions of biomes must 
favour certain extracts of vegetation (IBGE 2012; IFN 2017). Many herbaceous spe-
cies were introduced into Brazil for human or animal food (Zenni 2014). Thus, it 
is expected that this habit will be prevalent in large-scale studies, such as this one.

The facilitation in the transfer of species that has occurred in recent years due to 
globalisation and advances in transport technologies (GISP 2005; Lockwood et al. 
2007), associated with the market and people’s interest in non-native species, may 
explain the existence of plants from different parts of the world found in our study. 
Most of these species were intentionally introduced into Brazil and other parts of 
the world, as they have different attributes, such as ornamentals, food, fuel produc-
tion, fodder, amongst others (GISP 2005; Leão et al. 2011; Sampaio and Schmidt 
2014; Zenni 2014).

Moreover, the high number of species of African origin can be justified by the 
climatic and biophysical similarities with Brazilian regions (GISP 2005; Herrera et 
al. 2016). According to Pérez et al. (2006) and Facon et al. (2006), the invasive po-
tential of a species is intensified when the place of introduction has environmental 
conditions similar to its place of origin. In addition, a huge number of studies have 
already demonstrated through niche modelling that several invasive exotic species 
originating in Africa have great potential for invasion in Brazilian regions, includ-
ing Sergipe (Araújo et al. 2013; Fabricante 2013; Alves et al. 2014; Herrera et al. 
2016; Santos and Fabricante 2018).

The results presented here indicated a large number of non-native species with 
invasive potential and the existence of recognised aggressive species (e.g. Prosopis 
juliflora (Sw.) DC., Leucaena leucocephala (Lam.) de Wit, Artocarpus heterophyllus 
Lam., Ricinus comunis L., Calotropis procera (Aiton) WT Aiton, Terminalia catappa 
L., Boerhavia diffusa L., Cyperus rotundus L., Azadirachta indica A. Juss., Psidium 
guajava L.). Such results may stimulate new studies, as well as serve as an aid to 
management, decision-making and the creation of public policies in the State.

References

I3N [Invasives Information Network] (2020) Base de dados. http://bd.institutohorus.org.br/
www [accessed on 27 October 2020]

Alvares CA, Stape JL, Sentelhas PC, de Moraes G, Leonardo J, Sparovek G (2013) Köp-
pen’s climate classification map for Brazil. Meteorologische Zeitschrift 22(6): 711–728. 
https://doi.org/10.1127/0941-2948/2013/0507

Alves JS, Fabricante JR (2019) Exotic invasive flora evaluation on different environments 
and preservation conditions from an area belonging to Caatinga, Petrolina, PE. Gaia 
Scientia 13(1): 40–52. https://doi.org/10.22478/ufpb.1981-1268.2019v13n1.39803

Alves JS, Reis LBO, Silva EKC, Fabricante JR, Filho JAS (2014) Leucaena leucocephala. In: 
Fabricante JR (Ed.) Plantas Exóticas e Exóticas Invasoras da Caatinga (Vol. 4). Editora 
Bookess, Florianópolis, 13–20.

http://bd.institutohorus.org.br/www
http://bd.institutohorus.org.br/www
https://doi.org/10.1127/0941-2948/2013/0507
https://doi.org/10.22478/ufpb.1981-1268.2019v13n1.39803


Juliano Ricardo Fabricante et al.100

Andrade LA, Fabricante JR, Oliveira FX (2009) Invasão biológica por Prosopis juliflora (Sw.) 
DC.: Impactos sobre a diversidade e a estrutura do componente arbustivo-arbóreo da 
caatinga no estado do Rio Grande do Norte, Brasil. Acta Botanica Brasílica 23(4): 935–
946. https://doi.org/10.1590/S0102-33062009000400004

Andrade LA, Fabricante JR, Oliveira FX (2010) Impactos da invasão de Prosopis juliflora 
(Sw.) DC. (Fabaceae) sobre o estrato arbustivo-arbóreo em áreas de Caatinga no Estado 
da Paraíba, Brasil. Acta Scientiarum. Biological Sciences 32(3): 249–255. https://doi.
org/10.4025/actascibiolsci.v32i3.4535

APG IV (2016) An update of the Angiosperm Phylogeny Group classification for the or-
ders and families of flowering plants: APG IV. Botanical Journal of the Linnean Society 
181(1): 1–20. https://doi.org/10.1111/boj.12385

Araújo KCT, Fabricante JR, Castro RA, Furtado MDG, Filho JAS (2013) Cenchrus echinatus. 
In: Fabricante JR (Ed.) Plantas Exóticas e Exóticas Invasoras da Caatinga (Vol. 2). Edi-
tora Bookess, Florianópolis, 20–25.

Arriaga L, Castellanos AE, Moreno E, Alarcón J (2004) Potential ecological distribution of alien 
invasive species and risk assessment: A case study of buffel Grass in arid regions of México. 
Conservation Biology 18(6): 1504–1514. https://doi.org/10.1111/j.1523-1739.2004.00166.x

Arruda MB (2001) Ecossistemas Brasileiros. Edições IBAMA, Brasília, 49 pp.
Azevedo C, Dechoum M, Zenni R, Ziller S, Zalba S (2010) Espécies Exóticas Invasoras (Vol. 

3). Cadernos da Mata Ciliar, São Paulo, 35 PP.
BioNET-EAFRINET (2020) Invasive plants. http://keys.lucidcentral.org/keys/v3/eafrinet/

weeds/key/weeds/Media/Html/Cynodon_dactylon_(Couch_Grass).htm [Accessed on 
30 January 2020]

Brasil (2009) Resolução n. 5, de 21 de Outubro de 2009. https://www.mma.gov.br/estrutur-
as/conabio/_arquivos/resoluo_conabio05_estratgia_32a_nacional_espcies_exticas_in-
vasoras_15.pdf [Accessed on 27 October 2020]

Brasil (2013) Portaria SEMA n° 79 de 31 de Outubro de 2013. http://www.institutohorus.
org.br/download/marcos_legais/Portaria%20SEMA%20RS%2079%20-%202013%20
Lista%20invasoras.pdf [Accessed on 30 January 2020]

Brasil (2018) Resolução n. 7, de 29 de Maio de 2018. https://www.mma.gov.br/images/
arquivo/80049/Conabio/Resolucoes/RESOLUCAO%20N%207%20DE%2029%20
DE%20MAIO%20DE%202018%20%20Diario%20Oficial%20da%20Uniao%20-%20
Imprensa%20Nacional.pdf [Accessed on 30 January 2020]

CABI (2020) Invasive Species Compendium. https://www.cabi.org/isc/ [Accessed on 26 
April 2020]

Campos LD (1912) Mapa Florestal do Brasil. Escala, São Paulo, 102 pp.
CBD (1992) Convention on Biological Diversity. https://www.cbd.int/convention/text/de-

fault.shtml [Accessed on 17 October 2018]
CBD (2020) Aichi Biodiversity Targets. https://www.cbd.int/sp/targets/ [Accessed on 03 

February 2020]
Chen H, Boutros PC (2011) VennDiagram: A package for the generation of highly-cus-

tomizable Venn and Euler diagrams in R. BMC Bioinformatics 12(1): 1–7. https://doi.
org/10.1186/1471-2105-12-35

https://doi.org/10.1590/S0102-33062009000400004
https://doi.org/10.4025/actascibiolsci.v32i3.4535
https://doi.org/10.4025/actascibiolsci.v32i3.4535
https://doi.org/10.1111/boj.12385
https://doi.org/10.1111/j.1523-1739.2004.00166.x
http://keys.lucidcentral.org/keys/v3/eafrinet/weeds/key/weeds/Media/Html/Cynodon_dactylon_(Couch_Grass).htm
http://keys.lucidcentral.org/keys/v3/eafrinet/weeds/key/weeds/Media/Html/Cynodon_dactylon_(Couch_Grass).htm
https://www.mma.gov.br/estruturas/conabio/_arquivos/resoluo_conabio05_estratgia_32a_nacional_espcies_exticas_invasoras_15.pdf
https://www.mma.gov.br/estruturas/conabio/_arquivos/resoluo_conabio05_estratgia_32a_nacional_espcies_exticas_invasoras_15.pdf
https://www.mma.gov.br/estruturas/conabio/_arquivos/resoluo_conabio05_estratgia_32a_nacional_espcies_exticas_invasoras_15.pdf
http://www.institutohorus.org.br/download/marcos_legais/Portaria%20SEMA%20RS%2079%20-%202013%20Lista%20invasoras.pdf
http://www.institutohorus.org.br/download/marcos_legais/Portaria%20SEMA%20RS%2079%20-%202013%20Lista%20invasoras.pdf
http://www.institutohorus.org.br/download/marcos_legais/Portaria%20SEMA%20RS%2079%20-%202013%20Lista%20invasoras.pdf
https://www.mma.gov.br/images/arquivo/80049/Conabio/Resolucoes/RESOLUCAO%20N%207%20DE%2029%20DE%20MAIO%20DE%202018%20%20Diario%20Oficial%20da%20Uniao%20-%20Imprensa%20Nacional.pdf
https://www.mma.gov.br/images/arquivo/80049/Conabio/Resolucoes/RESOLUCAO%20N%207%20DE%2029%20DE%20MAIO%20DE%202018%20%20Diario%20Oficial%20da%20Uniao%20-%20Imprensa%20Nacional.pdf
https://www.mma.gov.br/images/arquivo/80049/Conabio/Resolucoes/RESOLUCAO%20N%207%20DE%2029%20DE%20MAIO%20DE%202018%20%20Diario%20Oficial%20da%20Uniao%20-%20Imprensa%20Nacional.pdf
https://www.mma.gov.br/images/arquivo/80049/Conabio/Resolucoes/RESOLUCAO%20N%207%20DE%2029%20DE%20MAIO%20DE%202018%20%20Diario%20Oficial%20da%20Uniao%20-%20Imprensa%20Nacional.pdf
https://www.cabi.org/isc/
https://www.cbd.int/convention/text/default.shtml
https://www.cbd.int/convention/text/default.shtml
https://www.cbd.int/sp/targets/
https://doi.org/10.1186/1471-2105-12-35
https://doi.org/10.1186/1471-2105-12-35


Exotic flora from Sergipe 101

Cronk QCB, Fuller JL (1995) Plant Invaders: the threat to natural ecosystems. Routledge, 
London, 241 pp.

Davis MA (2009) Invasion Biology. Oxford University Press, New York, 241 pp.
Fabricante JR (2013) Plantas Exóticas e Exóticas Invasoras da Caatinga. Bookess, Florianóp-

olis, 51 pp.
Fabricante JR (2014) Plantas Exóticas e Exóticas Invasoras da Caatinga. Bookess, Florianóp-

olis, 50 pp.
Fabricante JR, Siqueira-Filho JA (2012) Flora das Caatingas do Rio São Francisco. In: Siquei-

ra-Filho JA (Org.) Plantas Exóticas e Invasoras das Caatingas do Rio São Francisco (Vol. 
1). Ed. Editora Andrea Jakobsson Estúdio, Petrolina, 367–394.

Fabricante JR, Ziller SR, Araújo KCT, Furtado MDG, Basso FA (2015) Non-native and inva-
sive alien plants on fluvial islands in the São Francisco River, northeastern Brazil. Check 
List 11(1): 1–7. https://doi.org/10.15560/11.1.1535

Facon B, Genton BJ, Shykoff J, Jarne P, Estoup A, David P (2006) A general eco-evolutionary 
framework for understanding bioinvasions. Trends in Ecology & Evolution 21(3): 130–
135. https://doi.org/10.1016/j.tree.2005.10.012

Ferrari SF (2005) Parque Nacional Serra de Itabaiana: O Futuro. In: Carvalho CM, Vilar JC 
(Coords) Parque Nacional Serra de Itabaiana-Levantamento da Biota (Vol. 10). Editora 
IBAMA, São Cristóvão, 121–131.

Flora do Brasil (2020) Lista de Espécies da Flora do Brasil. http://floradobrasil.jbrj.gov.br/
reflora/listaBrasil/ConsultaPublicaUC/ConsultaPublicaUC.do#CondicaoTaxonCP 
[Accessed on 27 October 2020]

Galasso G, Conti F, Peruzzi L, Ardenghi NMG, Banfi E, Celesti-Grapow L, Albano A, Ales-
sandrini A, Bacchetta G, Ballelli S, Bandini Mazzanti M, Barberis G, Bernardo L, Blasi 
C, Bouvet D, Bovio M, Cecchi L, Del Guacchio E, Domina G, Fascetti S, Gallo L, Gu-
bellini L, Guiggi A, Iamonico D, Iberite M, Jiménez-Mejías P, Lattanzi E, Marchetti D, 
Martinetto E, Masin RR, Medagli P, Passalacqua NG, Peccenini S, Pennesi R, Pierini B, 
Podda L, Poldini L, Prosser F, Raimondo FM, Roma-Marzio F, Rosati L, Santangelo A, 
Scoppola A, Scortegagna S, Selvaggi A, Selvi F, Soldano A, Stinca A, Wagensommer RP, 
Wilhalm T, Bartolucci F (2018) An updated checklist of the vascular flora alien to Italy. 
Plant Biosystems – An International Journal Dealing with all Aspects of Plant Biology 
152(3): 556–592. https://doi.org/10.1080/11263504.2018.1441197

GISP (2005) América do Sul invadida: a crescente ameaça das espécies exóticas invasoras. 
Global Invasive Species Programme, Nairobi, 80 pp.

Herrera I, Golçalves E, Pauchard A, Bustamante RO (2016) Manual de Plantas Invasoras de 
Sudamérica. Instituto de Ecología y Biodiversidad, Chile, 116 pp.

Horowitz C, Martins CR, Walter BMT (2014) Flora exótica no Parque Nacional de Brasília: 
Levantamento e classificação das espécies. Biodiversidade Brasileira 3(2): 50–73.

Huston MA (2004) Management strategies for plant invasions: Manipulating productivity, 
disturbance, and competition. Diversity & Distributions 10(3): 167–178. https://doi.
org/10.1111/j.1366-9516.2004.00083.x

IBGE (2012) Manual técnico da vegetação brasileira. Fundação Instituto Brasileiro de Geo-
grafia e Estatística, Rio de Janeiro, 275 pp.

https://doi.org/10.15560/11.1.1535
https://doi.org/10.1016/j.tree.2005.10.012
http://floradobrasil.jbrj.gov.br/reflora/listaBrasil/ConsultaPublicaUC/ConsultaPublicaUC.do#CondicaoTaxonCP
http://floradobrasil.jbrj.gov.br/reflora/listaBrasil/ConsultaPublicaUC/ConsultaPublicaUC.do#CondicaoTaxonCP
https://doi.org/10.1080/11263504.2018.1441197
https://doi.org/10.1111/j.1366-9516.2004.00083.x
https://doi.org/10.1111/j.1366-9516.2004.00083.x


Juliano Ricardo Fabricante et al.102

IFN (2017) Inventário Florestal Nacional – Sergipe: principais resultados. Ministério do 
Meio Ambiente, Brasília, 87 pp.

INPE (2017) Atlas dos remanescentes florestais da Mata Atlantica período 2015–2016. Insti-
tuto Nacional das Pesquisas Espaciais, São Paulo, 69 pp.

Instituto Hórus (2016) Estratégias e políticas públicas para o controle das espécies exóticas 
invasoras. Secretaria do Ambiente e Desenvolvimento Sustentável, Porto Alegre, 52 pp.

IPNI [International Plant Names Index] (2020) IPNI – International Plant Names Index. 
https://www.ipni.org/ [Accessed 26 Oct 2020]

ISSG (2020) Invasive Species Specialist Group. http://www.issg.org/ [Access 07 June 2020]
IUCN (1999) IUCN guidelines for the prevention of biodiversity loss due to biological inva-

sion. Species 31(1): 28–42.
Leão TCC, Almeida WR, Dechoum MS, Ziller SR (2011) Espécies Exótica Invasoras no 

Nordeste do Brasil: Contextualização, Manejo e Políticas Públicas. Centro de Pesquisas 
Ambientais do Nordeste e Instituto Hórus de Desenvolvimento e Conservação Ambi-
ental, Recife, 99 pp.

Lockwood JL, Hoopes MF, Marchetti MP (2007) Invasion Ecology. Blackwell Publishing, 
Oxford, 312 pp.

Mielke EC, Negrelle RRB, Cuquel FL, Lima WP (2015) Espécies exóticas invasoras arbóreas 
no Parque da Barreirinha em Curitiba: Registro e implicações. Ciência Florestal 25(2): 
327–336. https://doi.org/10.5902/1980509818451

MMA (2020) Estratégia Nacional Para Espécies Exóticas Invasoras. http://www.mma.gov.
br/component/k2/item/7504 [Access on 02 February 2020]

Mori SA, Silva LA, Lisboa G, Coradin L (1989) Manual de Manejo do Herbário Fanerogâmi-
co. Editora Ilhéus, Ilhéus, 104 pp.

Moro MF, Souza VC, Oliveira-Filho AT, Queiroz LPD, Fraga CND, Rodal MJN, Araújo FS, 
Martins FR (2012) Alienígenas na sala: O que fazer com espécies exóticas em trabal-
hos de taxonomia, florística e fitossociologia? Acta Botanica Brasílica 26(4): 991–999. 
https://doi.org/10.1590/S0102-33062012000400029

Myers N, Mittermeier RA, Mittermeier CG, Fonseca GA, Kent J (2000) Biodiver-
sity hotspots for conservation priorities. Nature 403(6772): 853–858. https://doi.
org/10.1038/35002501

Nunes ADS, Higuchi P, Silva ACD, Kilca RDV, Silva MAFD, Larsen JG (2018) Ligustrum 
lucidum as an opportunist invasive species in an Araucaria Forest in South Brazil. Rod-
riguésia 69(2): 351–362. https://doi.org/10.1590/2175-7860201869207

Oliveira-Costa J, Souza R (2015) Organização geossistêmica e invasões por Acacia sp. (Fa-
baceae: Mimosoideae) na Bacia Hidrográfica do Rio Arouce. Uma visão das invasões 
biológicas à escala do geossistema. Revista de Geografia e Ordenamento do Território 
8(1): 145–169. https://doi.org/10.17127/got/2015.8.008

ONUBR (2019) A ONU e o meio ambiente. https://nacoesunidas.org/acao/meio-ambiente/ 
[Accessed on 02 February 2020]

Pérez JE, Nirchio M, Alfonsi C, Muñoz C (2006) The biology of invasions: The genetic adaptation 
paradox. Biological Invasions 8(5): 1115–1121. https://doi.org/10.1007/s10530-005-8281-0

https://www.ipni.org/
http://www.issg.org/
https://doi.org/10.5902/1980509818451
http://www.mma.gov.br/component/k2/item/7504
http://www.mma.gov.br/component/k2/item/7504
https://doi.org/10.1590/S0102-33062012000400029
https://doi.org/10.1038/35002501
https://doi.org/10.1038/35002501
https://doi.org/10.1590/2175-7860201869207
https://doi.org/10.17127/got/2015.8.008
https://nacoesunidas.org/acao/meio-ambiente/
https://doi.org/10.1007/s10530-005-8281-0


Exotic flora from Sergipe 103

Petri L, Aragaki S, Gomes EPC (2018) Management priorities for exotic plants in an ur-
ban Atlantic Forest reserve. Acta Botanica Brasílica 34(4): 631–641. https://doi.
org/10.1590/0102-33062017abb0317

Prata APN, Amaral MCE, Farias MCV, Alves MV (2013) Flora de Sergipe (Vol. 1). Gráfica e 
Editora Triunfo, Aracaju, 592 pp.

Pujadas J (2001) Land-use and socio-economic correlates of plant invasions in European 
and North African countries. Biological Conservation 100(3): 397–401. https://doi.
org/10.1016/S0006-3207(01)00047-7

R Core Team (2020) R: A language and environment for statistical computing. R Foundation 
for Statistical Computing, Vienna. Version 4.0.0. https://www.R-project.org/ [Accessed 
on 03 June 2020]

Rejmánek M, Richardson DM (1996) What attributes make some plant species more inva-
sive? Ecology 77(6): 1655–1661. https://doi.org/10.2307/2265768

Richardson DM, Pyšek P, Rejmánek M, Barbour MG, Panetta FD, West CJ (2000) Naturali-
zation and invasion of alien plants: Concepts and definitions. Diversity & Distributions 
6(2): 93–107. https://doi.org/10.1046/j.1472-4642.2000.00083.x

Sampaio AB, Schmidt IB (2014) Espécies exóticas invasoras em unidades de conservação 
federais do Brasil. Biodiversidade Brasileira 2(1): 32–49.

Santos ALC (2009) Diagnóstico dos fragmentos de mata atlântica de Sergipe através de 
sensoriamento remoto. Dissertação de mestrado. São Cristóvão, Sergipe: Universidade 
Federal de Sergipe.

Santos AI, Calafate L (2018) Espécies Invasoras. Revista de Ciência Elementar 6(1): 1–5. 
https://doi.org/10.24927/rce2018.004

Santos JPB, Fabricante JR (2018) Biological invasion by Thespesia populnea in sites under 
fluviomarine influence. Neotropical Biology and Conservation 13(1): 356–360. https://
doi.org/10.4013/nbc.2018.134.11

SEMARH-SE (2014) Diagnóstico Florestal de Sergipe. Secretaria de Estado de Meio Ambi-
ente e dos Recursos Hídricos, Aracaju, 200 pp.

Silva FO, Fabricante JR (2019) Invasão Biológica no Parque Nacional do Catimbau, Pernam-
buco, Brasil. Revista de Ciências Ambientais 13(1): 17–26. https://doi.org/10.18316/rca.
v13i2.5576

Souza AL, Ferreira RA, Mello AA, Plácido DDR, Santos CZAD, Graça DASD, Almeida 
Júnior PP, Barretto SSB, Dantas JDM, Paula JWA, Silva TL, Gomes LPS (2011) Diagnós-
tico quantitativo e qualitativo da arborização das praças de Aracaju, se. Revista Árvore 
35(6): 1253–1263. https://doi.org/10.1590/S0100-67622011000700012

Tabarelli M, Pinto LP, Silva JMC, Hirota MM, Bedê LC (2005) Desafios e oportunidades 
para a conservação da biodiversidade na Mata Atlântica brasileira. Megadiversidade 
1(1): 132–138.

Thiers B (2020) Index Herbariorum. Part I: The herbaria of the world. New York Botanical 
Garden. http://sweetgum.nybg.org/science/ih/ [Accessed on 26 October 2020]

Westbrooks R (1998) Invasive Plants: Changing the Landscape of America. Fact Book, Utah, 
490 pp.

https://doi.org/10.1590/0102-33062017abb0317
https://doi.org/10.1590/0102-33062017abb0317
https://doi.org/10.1016/S0006-3207(01)00047-7
https://doi.org/10.1016/S0006-3207(01)00047-7
https://www.R-project.org/
https://doi.org/10.2307/2265768
https://doi.org/10.1046/j.1472-4642.2000.00083.x
https://doi.org/10.24927/rce2018.004
https://doi.org/10.4013/nbc.2018.134.11
https://doi.org/10.4013/nbc.2018.134.11
https://doi.org/10.18316/rca.v13i2.5576
https://doi.org/10.18316/rca.v13i2.5576
https://doi.org/10.1590/S0100-67622011000700012
http://sweetgum.nybg.org/science/ih/


Juliano Ricardo Fabricante et al.104

Wickham H (2016) ggplot2: elegant graphics for data analysis. Springer. https://doi.
org/10.1007/978-3-319-24277-4

Williams DG, Baruch Z (2000) African grass invasion in the Americas: Ecosystem conse-
quences and the role of ecophysiology. Biological Invasions 2(1): 123–140. https://doi.
org/10.1023/A:1010040524588

Williamson M (1996) Biological Invasions. Springer, London, 245 pp.
Zenni RD (2014) Analysis of introduction history of invasive plants in Brazil reveals pat-

terns of association between biogeographical origin and reason for introduction. Aus-
tral Ecology 39(4): 401–407. https://doi.org/10.1111/aec.12097

Zenni RD, Ziller SR (2011) An overview of invasive plants in Brazil. Revista Brasileira de 
Botanica. Brazilian Journal of Botany 34(3): 431–446. https://doi.org/10.1590/S0100-
84042011000300016

Ziller SR (2001) Os processos de degradação ambiental originados por plantas exóticas in-
vasoras. Ciência Hoje 30(1): 1–6.

Ziller SR (2016) Lista comentada de espécies exóticas invasoras do estado de Santa Catarina. 
Fundação do Meio Ambienta, Santa Catarina, 85 pp.

Ziller SR, Zalba S (2007) Propostas de ação para prevenção e controle de espécies exóticas 
invasoras. Natureza & Conservação 5(1): 8–15.

https://doi.org/10.1007/978-3-319-24277-4
https://doi.org/10.1007/978-3-319-24277-4
https://doi.org/10.1023/A:1010040524588
https://doi.org/10.1023/A:1010040524588
https://doi.org/10.1111/aec.12097
https://doi.org/10.1590/S0100-84042011000300016
https://doi.org/10.1590/S0100-84042011000300016

	Invasive alien plants in Sergipe, north-eastern Brazil
	Abstract
	Introduction
	Material and methods
	Results
	Discussion
	References

