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Effective scientific efforts and conservation actions transcend political boundaries, encompassing entire 
ecological units. We compiled a vascular plant species list for the Río de la Plata grassland ecoregion, one 
of the largest continuous grassland ecosystems, in the Americas. Our list is based on existing regional plant 
lists, online databases and published literature, is taxonomically verified and is complemented by additional 
information on species distribution in the three countries (Argentina, Brazil and Uruguay) and on the origin 
of the species. We compiled 4864 accepted species names belonging to 194 families. About eight percent of the 
species are endemic; naturalized non-native species comprise slightly > 10% of the dataset. This dataset will 
be useful in supporting conservation planning in the region and scientific efforts in understanding species 
distribution patterns and processes. 

ADDITIONAL KEYWORDS: Campos – checklist – ecoregion – endemism – naturalized species – Pampa – 
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INTRODUCTION

The Río de la Plata grassland (RPG) region, 
constituting one of the largest continuous grassland 
ecoregions in the Americas, occupies c. 750 000 
km2 (28°S–38°S, 50°W–61°W) (Soriano, 1992; 
Dixon et al., 2014). These grasslands (‘Campos’ in 
Portuguese, ‘Pastizales’ or ‘Pampa’ in Spanish) cover 

vast plains of central-eastern Argentina, Uruguay 
and part of southern Brazil (Fig. 1). Uruguay is fully 
included in the ecoregion. In Argentina, it consists 
of parts of Buenos Aires, Córdoba, Corrientes, Entre 
Ríos, La Pampa, Misiones, Santa Fé and San Luis 
provinces. The Brazilian portion corresponds to the 
southern half of Rio Grande do Sul state. The RPG 
encompasses a considerable climatic gradient, with 
mean annual temperature decreasing southward 
from 20 °C to 13 °C, and precipitation decreasing *Corresponding author. E-mail: andradebo@gmail.com
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from 1800 mm to 400 mm from the north-east to 
the south-west, respectively (SAGE, Atlas of the 
Biosphere, https://nelson.wisc.edu/sage/data-and-
models/atlas/maps.php). In consequence of this 
climatic situation, one of the particularities of the 
ecoregion is the coexistence of C3 and C4 grasses, 
with a higher number of C3 grass species towards 
the south (Still et al., 2003).

The RPG ecoregion is characterized by the 
dominance of grassland throughout. Forests, however, 
are also present and are found principally, although 
not exclusively, along riverbanks and in regions with 
accentuated topography. Forests in the region show 
decreased species richness when compared to the 
more tropical forest further north, and markedly 
less tropical elements (Oliveira-Filho et al., 2015). 
In grasslands, the contribution of temperate grasses 
increases towards the south (Fiaschi & Pirani, 
2009). RPG borders the formations of the Chaco in 
the west, the Monte shrublands in the south and 
the Atlantic Forest ecosystem complex in the north. 
The Chaco differs from RPG by being a xerophytic 
type of vegetation dominated by shrubs and trees, 
with high importance of ‘mimosoid clade’ species 
(Fabaceae subfamily Caesalpinioideae) and a tussock 

grass layer; in its eastern part, wetlands and palm 
savannas also occur (Oyarzabal et al., 2018). In 
the southern part of the Atlantic Forest region, i.e. 
just to the north of the RPG ecoregion, species-rich 
grasslands are found in mosaics with forest on the 
South Brazilian plateau (Andrade et al., 2016). Even 
though these grasslands share many species with the 
grasslands in the RPG ecoregion, they are floristically 
distinct (Overbeck et al., 2007; our unpublished data), 
corresponding to the limit between biogeographical 
provinces (Pampean vs. Paraná province; Cabrera 
& Willink, 1973). To the west, due to the still 
important traditional land use of extensive livestock 
production, the boundaries of the RPG remain clear, 
whereas in the south, where the natural landscape 
has been completely transformed into agricultural 
land in the past centuries, it is difficult to establish a 
natural limit.

The RPG has high species diversity. Past estimates 
suggested the occurrence of c. 3000 vascular plant 
species in grasslands in the state of Rio Grande do Sul, 
i.e. exceeding the limits of the RPG (Boldrini, 1997), 
of 1600 species in the Argentinean part (Bilenca & 
Miñarro, 2004) and of 2500 in Uruguay (Bilenca & 
Miñarro, 2004). Several previous studies have led to 

Figure 1. Geographical localization of the Río de la Plata grasslands in South America and a photographic sample of rep-
resentative native grassland from the three countries. In the map, the state of Rio Grande do Sul (RS) and Provinces of 
Argentina are highlighted as follow: MN: Misiones, CR: Corrientes, ER: Entre Ríos, SF: Santa Fé, CB: Córdoba, SL: San 
Luis, LP: La Pampa, BA: Buenos Aires). Photographs are arranged by country increasing in latitude. A, Santo Antonio das 
Missões, RS, Brazil © B.O. Andrade. B, Quaraí, RS, Brazil © B.O. Andrade. C, Sierras del Este, Uruguay © M. Bonifacino. D, 
East part of Uruguay © F. Lezama. E and F are non-grazed sites in southeast part of Argentina © P. Tognetti.
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reliable richness data for specific regions, including, 
for example, studies of historical importance that 
compiled 2274 native species for the vascular flora of 
Uruguay (Herter, 1930, 1933) and 430 vascular species 
for the north-western part of Rio Grande do Sul and 
the surroundings of Porto Alegre (Bornmueller, 1934, 
1935). More recent studies indicate the occurrence 
of > 700 grassland plant species in the granitic hills 
of Porto Alegre in the northernmost part of the RPG 
(Setubal, Boldrini & Ferreira, 2011), the presence 
of 533 shrub and tree species in forests in the state 
of Rio Grande do Sul, including the forests in the 
Pampa (Sobral et al., 2006), 274 vascular plants in the 
grasslands of the Basaltic region of Uruguay (Lezama 
et al., 2006), 430 vascular plants in the grasslands 
of the Flooding Pampa, Argentina (Perelman, León, 
Oesterheld, 2001) and 545 vascular species in a 
remnant of Butia yatay (Mart.) Becc. palm savanna 
(Batista et al., 2014). However, no overall synthesis 
of species richness exists for the ecoregion or specific 
plant groups. This information is important both for a 
better understanding of ecological features of the RPG 
ecoregion and for planning conservation priorities and 
strategies.

The necessity of taxonomically verified databases 
for research and conservation purposes has recently 
been discussed based on a new species list for the 
Amazon, for which previous lists built without proper 
verification of species taxonomy had given inflated 
numbers (Cardoso et al., 2017). For the RPG ecoregion 
as a whole, much less previously published information 
is available; numbers on species richness are mostly 
estimates and only cover a specific region. Here, we 
present an updated, taxonomically verified checklist 
of vascular plant species recorded in the RPG, with 
additional information of species distribution in each 
of the three countries that make part of the region. 
We concisely describe the database that is available as 
supplementary material (see Supporting Information, 
Appendices S1 and S2) and suggest potential uses for 
the information it contains.

MATERIAL AND METHODS

We built a working list of vascular species of the RPG 
by compiling accurate data from four species lists: (1) 
The catalogue of vascular plants of the Southern Cone 
(Zuloaga et al., 2015); (2) List of angiosperm grassland 
species of Rio Grande do Sul (Boldrini II, Schneider 
AA, Trevisan R, Setubal RB, Andrade BO, unpubl. 
data); (3) Brazilian Flora 2020 (http://floradobrasil.
jbrj.gov.br/) and (4) List of vascular plant species of 
Uruguay (Marchesi E, unpubl. data). All taxa were 
carefully revised regarding taxonomic nomenclature 
and distribution. Synonyms used in the literature 

were cross-checked one by one in online databases, 
such as TROPICOS (http://www.tropicos.org), the 
World Checklist of Selected Plant Families (WCSP, 
http://wcsp.science.kew.org) and Brazilian Flora 2020 
(http://floradobrasil.jbrj.gov.br/) and by consulting 
taxonomic literature and monographs (see Supporting 
Information, Appendix S3). In cases where we found 
divergences among databases concerning author 
names, we opted to follow the International Plant Name 
Index (IPNI [IK]; www.ipni.org). Species distribution 
data was confirmed or obtained consulting the Global 
Biodiversity Information Facility database (GBIF, 
http://www.gbif.org) and SpeciesLink network (http://
www.splink.org.br/index). Selected taxonomic groups 
were additionally revised by taxonomists specialized 
in the group in question (see Acknowledgements). 
The use of a large body of scientific literature and, 
whenever necessary, consultation of specialists is 
important as online databases such as GBIF may 
contain information that has not been properly 
verified (Goodwin et al., 2015). Family names follow 
APG IV (APG IV, 2016) and PPG I (PPG I, 2016). 
We divide our list into the following taxa: ferns, 
lycopods, gymnosperms, monocotyledons (monocots), 
Nymphaeales, magnoliids and eudicotyledons 
(eudicots). For each species, we compiled information 
on the distribution pattern (endemic to the RPG or not), 
origin (native, non-native) and distribution by country 
(Argentina, Brazil and Uruguay), based on the lists 
and data sources mentioned above. Cultivated species 
were not included, unless occurring spontaneously. 
Due to the considerable latitudinal extension of the 
Argentinean part of the RPG, the occurrence record 
not only indicates the three countries Brazil, Uruguay 
and Argentina, but also Argentinean provinces. 
For this, only provinces found within the RPG were 
considered (no information of species occurrence in 
other provinces, when species were not endemic to the 
RPG; see below).

We considered as endemic species those that are 
restricted to the RPG ecoregion as an ecological unit, 
irrespective of political boundaries (see Ferreira & 
Boldrini, 2011). To confirm a species as endemic, species 
occurrence data were obtained from herbarium records 
found in online databases (i.e. GBIF and SpeciesLink 
network), papers presenting occurrences data and 
taxonomic monographs, whenever available. Some 
species were classified as probably endemic because 
of the absence of information of the exact locality (i.e. 
municipality occurrence or georeferenced point) in 
herbarium specimens. An example is Microstachys 
stipulacea (Müll.Arg.) Esser & M.J.Silva, which had 
last been collected in the 19th century by the German 
naturalist F. Sellow. Although the specimen label 
did not give clear information, the trajectory of the 
naturalist at the time can be traced based on historical 
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records, allowing us to determine that the specimen 
was collected between Alegrete (Brazil) and Uruguay 
(Silva & Esser, 2011). It thus can be considered an 
endemic species.

RESULTS

The checklist contains 4864 accepted species names 
(or 4836 species following WCSP recommendations) 
belonging to 194 families and 1324 genera (Table 1). 
Asteraceae, Poaceae and Fabaceae are the families 
with the largest number of species (659, 645 and 
399, respectively), followed by Cyperaceae (184), 
Orchidaceae (149), Malvaceae (147), Euphorbiaceae 
(146), Solanaceae (140), Verbenaceae (94) and 
Rubiaceae (91). These ten families represent 54.5% of 
the entire diversity of the ecoregion. The ten richest 
genera were Baccharis L. (86 species), Mimosa L. (65), 
Paspalum L. (65), Solanum L. (61), Croton L. (43), 
Senecio L. (39), Cyperus L. (37), Euphorbia L. (35), 
Nassella (Trin.) Desv. (35) and Eleocharis R.Br. (34) 
that together accounted for 10% of all recorded species. 
Almost half (48.6%) of the genera in the RPG ecoregion 
genera have only one species.

The Argentine part of the RPG ecoregion harbours 
the highest plant species richness (3833), followed by 
Brazil (3530) and Uruguay (2756) (Fig. 2). This means 
that the Brazilian part holds more than twice as many 
species per unit area as the Argentinian part (0.020 
species/km2 in Brazil, 0.017 species/km2 in Uruguay 
and 0.009 species/km2 in Argentina). Of the entire 
RPG flora, 403 species (8%) are endemics and 496 
are non-native (10%). Even though 1931 species are 
shared by the three countries, a noteworthy number 
of species is restricted to only one: 750 species only 
found in Argentina, 664 only in Brazil, and 126 
only in Uruguay. The number of endemic species 
decreased towards the south (Brazil: 278, Uruguay: 

218, Argentina: 118 endemic species), whereas non-
native species showed an opposite pattern (Argentina: 
454, Uruguay: 325, Brazil: 225 non-native species). Of 
the species restricted to Brazil, 136 are endemics of 
the RPG and 119 of those restricted to Argentina are 
non-natives.

DISCUSSION

Here we have compiled the so far most comprehensive 
taxonomically verified checklist of plant species in the 
Río de la Plata ecoregion. The importance of this kind 
of list has recently been pointed out by Cardoso et al. 
(2017) for the Amazon region, and this also applies 
to our region. Before our study, any estimation of 
plant species richness for the entire RPG ecoregion 
was impossible, mainly because previous aggregated 
lists were largely assembled with focus on regional 
delimitations (e.g. Perelman et al., 2001; Sobral et al., 
2006; Lezama et al., 2006; Setubal et al., 2011), and 
no overall numbers were available. The lower species 
richness per unit area in Argentina is probably a 
consequence of increasing latitude and the lower 
environmental heterogeneity in terms of geology and 
topography; possibly, high land use change in this part 
of the RPG region has an additional effect (Paruelo 
et al., 2007). The total number (4864) of vascular plant 
species across a total extent of 750 000 km2 clearly 
establishes the RPG ecoregion as a highly biodiverse 
region in South America. Average species number 
per unit area is higher than for the Southern Cone 
of South America region (Argentina, Chile, Paraguay, 
southern Brazil and Uruguay) as a whole (18 139 
vascular plant species in 4 708 617 km2, Zuloaga 
et al., 2015) and almost equal to that registered for 
the Brazilian Cerrado (12 356 vascular plant species 
in 2 000 000 km2, Mendonça et al., 1998), the largest 
continuous tropical grassland and savanna region in 

Table 1. Synopsis of plant taxa in the Río de la Plata grasslands

Taxa Families Genera Native species 
(endemics)

Non-native 
species

Total, including non- 
native species

Lycopods 3 7 16 (1) 0 16
Ferns 26 82 172 (1) 10 182
Gymnosperms 3 3 5 (0) 0 5
Monocotyledons 30 317 1250 (158) 124 1374
Nymphaeales (angiosperm early 

diverging order)
2 3 5 (0) 0 5

Magnoliids (angiosperm early 
diverging group)

6 15 73 (1) 0 73

Eudicotyledons 124 897 2847 (242) 362 3209
Total 194 1324 4368 (403) 496 4864
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the Americas. This high species richness found in RPG 
is probably due to its location in a biogeographical 
overlap zone (i.e. subtropical to temperate transition 
zone) (Burke et al., 1998). A gradient of reduction in 
soil water availability can be verified towards the 
south, varying from an incipient water excess in its 
subtropical part to an incipient soil water deficit in the 
temperate part (Soriano, 1992). The high geological 
diversity of the ecoregion (Soriano, 1992) affects 
primarily nutrient availability, soil water drainage and 
the terrain stability over time. Differences in geology, 
including geological age and substrate, may enhance 
regional diversity by forming distinct landscapes with 
great differences in species richness, as postulated 
by Hopper (2009). However, formal analyses of the 
influence of these factors based on quantitative data 
are still missing for the region as a whole.

The transitional situation also makes the ecoregion 
prone to hold a considerable number of non-native 
species, as more temperate species occur in the south, 
and somewhat more tropical species in the north. 
Previous studies have explored the drivers that make 
the ecoregion diverse in non-native species (Perelman 
et al., 2007), but until our study, the total number of 
non-native species and their distribution in the three 
countries that compose the RPG were unknown. Man 
is an important agent of biodiversity change in the 
RPG ecoregion, increasing plant species richness by 
management or introduction of exotic species, but 

often reducing it, e.g. by land use change, habitat 
fragmentation (Staude et al., 2018) and resulting 
degradation (Andrade et al., 2015).

One of the targets of the Global Strategy for Plant 
Conservation (GSPC) is to have information on the 
entire flora of the globe for 2020. For conservation 
planning in specific regions, regionalized data needs 
to be available and this should be based not only on 
political, but also on ecological units (Ferreira & 
Boldrini, 2011). For the Río de la Plata grasslands, 
previously neglected in conservation (Overbeck et al., 
2007), a considerable amount of floristic knowledge 
was gathered in the last decades. However, studies 
are scattered and no efforts to integrate data from 
the entire ecoregion has been conducted so far. The 
present checklist provides information on overall plant 
species richness for the ecoregion and is a source for 
both scientific and conservation work. For ecological 
studies, our list constitutes a baseline information for 
plant identification. The list also opens possibilities 
for deeper understanding the evolutionary dynamics 
and ecology of RPG ecoregion, especially if linked with 
traits, phylogenetic diversity and ecological datasets. 
Additionally, the list will be useful for national or 
regional flora initiatives. The Brazilian Flora 2020, 
still under construction, for example, is a national 
initiative to reach the goal of the GSPC. By the time 
we finished our data compilation, we found that only 
47% of Brazilian taxa compiled by us has been cited 

Figure 2. Venn diagrams showing shared species among Brazil (BRA), Uruguay (URU) and Argentina (ARG) in Río de la 
Plata grasslands for different taxa groups, and a synthesis for all species.
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in the Brazilian Flora 2020 for this region (Brazilian 
Pampa biome, regional name for the Brazilian part 
of the RPG). This highlights the gaps in biodiversity 
knowledge for the region, which impacts conservation 
policies (Overbeck et al., 2015). It is our hope that the 
list presented here will be helpful for continuing work 
on the Brazilian Flora 2020 and similar initiatives in 
the other countries.

Our list represents a first step towards enhanced 
understanding of the biogeography and ecology in 
the RPG biome. From a conservation perspective, we 
hope it will be the basis for a better understanding 
of how human activities affect local biodiversity 
patterns and for definition of conservation actions and 
responsibilities. Even with the rather broad division of 
the RPG into countries and provinces that we adopted 
here in this first version of the list, it becomes evident 
that the environmental gradient from north to south is 
accompanied by clear patterns in the regional flora, such 
as the decrease of endemic plant species on the one hand 
and the increase of non-native plant species on the other. 
When linking the current dataset with more detailed 
species occurrence and phylogenetic data, we will be able 
to better understand the evolutionary and ecological 
mechanisms driving current plant distribution.

ACKNOWLEDGEMENTS

We dedicate this paper, in memoriam, to our dear 
colleague and friend Silvia Burkart who passed away 
during the submission process. She will continue to be 
our inspiration as a sweet and kind person and excellent 
botanist. We are grateful to the following taxonomists 
that reviewed parts of the species list: Anderson Christ 
(Chromolaena, Praxelis), Camila Inácio (Sisyrinchium), 
Cleusa Vogel Ely (Hypericum), Cristiano Buzatto 
(Orchidaceae), Diober Lucas (Eryngium), Eduardo 
Lozano (Xyris), Eudes Alves (Iridaceae), Felipe 
Gonzatti (ferns and lycopods), Fernanda Schmidt 
(Mimosa), Guilherme Coelho (Buddleja), Henrique 
Büneker (Dyckia), Jorge Waechter (Bromeliaceae), 
Juliana Schaefer (Lantana, Lippia), Josimar Külkamp 
(Chiropetalum), Lilian Eggers (Iridaceae), Leonardo 
Nogueira (Chascolytrum), Martin Molz (Myrtaceae, 
Butia), Michelle Nervo (ferns and lycopods), Paulo 
Windisch (ferns and lycopods), Pedro Joel Silva-Filho 
(Rhynchospora), Rodrigo Ardissone (Bulbostylis), 
Sérgio Bordignon (Lamiaceae) and Silvia Miotto 
(Fabaceae). Thanks go to Will Freyman who wrote 
the phyton scripts to extract data from the Darwinion 
database and to Vitor Abreu who extracted the data. 
We acknowledge funding from the CAPES-UDELAR 
program (grant 048/2013 to GEO). BOA received a 
PNPD postdoctoral fellowship from CAPES through 
the Graduate Program of Botany at UFRGS; GEO 

and IIB received productivity fellowships from the 
Brazilian CNPq.

REFERENCES

Andrade BO, Koch C, Boldrini II, Vélez-Martin E, 
Hasenack H, Hermann JM, Kollmann J, Pillar VD, 
Overbeck GE. 2015. Grassland degradation and resto-
ration: a conceptual framework of stages and thresholds 
illustrated by southern Brazilian grasslands. Natureza & 
Conservação 13: 95–104.

Andrade BO, Bonilha CL, Ferreira PMA, Boldrini II, 
Overbeck GE. 2016. Highland grasslands at the southern 
tip of the Atlantic Forest Biome: management options and 
conservation challenges. Oecologia Australis 20: 37–61.

APG IV. 2016. An update of the Angiosperm Phylogeny 
Group classification for the orders and families of flowering 
plants: APG IV. Botanical Journal of the Linnean Society 
181: 1–20.

Batista WB, Rolhauser AG, Biganzoli F, Burkart SE, 
Goveto L, Maranta A, Pignataro AG, Morandeira NS, 
Rabadán M. 2014. Las comunidades vegetales de la sabana 
del Parque Nacional El Palmar (Argentina). Darwiniana 2: 
5–38.

Bilenca D, Miñarro F. 2004. Identificación de áreas valiosas 
de pastizal en las pampas y campos de Argentina, Uruguay 
y sur de Brasil. Buenos Aires: Fundación Vida Silvestre 
Argentina.

Bornmueller J. 1934. Florula Rio Grandensis: Bearbeitung 
der von Alfred Bornmueller in den Jahren 1903 bis 1907 
gesammelten Pflanzen. Revista Sudamericana de Botánica 
1: 129–148.

Bornmueller J. 1935. Florula Rio Grandensis: Bearbeitung 
der von Alfred Bornmueller in den Jahren 1903 bis 1907 
gesammelten Pflanzen. Revista Sudamericana de Botánica 
6: 33–48.

Burke IC, Lauenroth WK, Vinton MA, Hook PB, Kelly 
RH, Epstein HE, Aguiar MR, Robles MD, Aguilera MO, 
Murphy KL, Gill RA. 1998. Plant-soil interactions in tem-
perate grasslands. Biogeochemistry 42: 121–143.

Boldrini II. 1997. Campos do Rio Grande do Sul: caracteri-
zação fisionômica e problemática ocupacional. Boletim do 
Instituto de Biociências 56: 1–39.

Cabrera AL, Willink A. 1973. Biogeografía de América 
Latina (Monografía 13. Serie de Biología). Washington: 
Programa Regional de Desarrollo Científico y Tecnológico, 
Departamento de Asuntos Científicos, Secretaría General, 
Organización de Estados Americanos.

Cardoso D, Särkinen T, Alexander S, Amorim AM, Bittrich 
V, Celis M, Daly DC, Fiaschi P, Funk VA, Giacomin LL, 
Goldenberg R. 2017. Amazon plant diversity revealed 
by a taxonomically verified species list. Proceedings of the 
National Academy of Sciences of the United States of America. 
doi: 10.1073/pnas.1706756114.

Dixon AP, Faber‐Langendoen D, Josse C, Morrison J, 
Loucks CJ. 2014. Distribution mapping of world grassland 
types. Journal of Biogeography 41: 1–17.

D
ow

nloaded from
 https://academ

ic.oup.com
/botlinnean/article-abstract/188/3/250/5125667 by guest on 09 N

ovem
ber 2018



256 B. O. ANDRADE ET AL.

© 2018 The Linnean Society of London, Botanical Journal of the Linnean Society, 2018, 188, 250–256

Ferreira PMA, Boldrini II. 2011. Potential reflection of 
distinct ecological units in plant endemism categories. 
Conservation Biology 25: 672–679.

Fiaschi P, Pirani JR. 2009. Review of plant biogeographic 
studies in Brazil. Journal of Systematics and Evolution 47: 
477–496.

Goodwin ZA, Harris DJ, Filer D, Wood JR, Scotland RW. 
2015. Widespread mistaken identity in tropical plant collec-
tions. Current Biology 25: R1066–R1067.

Herter G. 1930. Estudios botánicos de la Región Uruguaya. 
Montevideo: Sumptibus Rei Publicae.

Herter G. 1933. Florula uruguayensis plantae avasculares. 
Ostonia 7–84.

Hopper SD. 2009. OCBIL theory: towards an integrated 
understanding of the evolution, ecology and conservation 
of biodiversity on old, climatically buffered, infertile land-
scapes. Plant and Soil 322: 49–86.

Lezama F, Altesor A, León RJ, Paruelo JM. 2006. 
Heterogeneidad de la vegetación en pastizales naturales 
de la región basáltica de Uruguay. Ecología Austral 16: 
167–182.

Mendonça RC, Felfili JM, Walter BM, da Silva Júnior 
MC, Rezende AV, Filgueiras TS, Nogueira PE. 1998. 
Flora vascular do bioma cerrado. Cerrado, ambiente e flora. 
In Sano SM, Almeida SP, Ribeiro JP, eds. Cerrado: ecologia 
e flora. Brasília: Embrapa Cerrados/Embrapa Informação 
Tecnológica, 422–442.

Oliveira-Filho AT, Budke JC, Jarenkow JA, Eisenlohr 
PV, Neves DRM. 2015. Delving into the variations in tree 
species composition and richness across South American 
subtropical Atlantic and Pampean forests. Journal of Plant 
Ecology 8: 242–260.

Overbeck GE, Müller SC, Fidelis A, Pfadenhauer J, Pillar VD, 
Blanco CC, Boldrini II, Both R, Forneck ED. 2007. Brazil’s 
neglected biome: the South Brazilian Campos. Perspectives in 
Plant Ecology, Evolution and Systematics 9: 101–116.

Overbeck GE, Vélez-Martin E, Scarano FR, Lewinsohn 
TM, Fonseca CR, Meyer ST, Müller SC, Ceotto P, Dadalt 
L, Durigan G, Ganade G, Gossner MM, Guadagnin DL, 
Lorenzen K, Jacobi CM, Weisser WW, Pillar VD. 2015. 
Conservation in Brazil needs to include non‐forest ecosys-
tems. Diversity and Distributions 21: 1455–1460.

Oyarzabal M, Clavijo J, Oakley L, Biganzoli F, Tognetti 
P, Barberis I, Maturo HM, Aragón R, Campanello PI, 
Prado D, Oesterheld M, León RJC. 2018. Unidades de 
vegetación de la Argentina. Ecología Austral 28: 40–63.

Paruelo JM, Jobbágy EG, Oesterheld M, Golluscio RA, 
Aguiar MR. 2007. The grasslands and steppes of Patagonia 
and the Río de la Plata plains. In Veblen TT, Young KR, Orme 
AR, eds. The physical geography of South America, Oxford, 
New York: Oxford University Press, 232–248.

Perelman SB, León RJ, Oesterheld M. 2001. Cross‐scale 
vegetation patterns of Flooding Pampa grasslands. Journal 
of Ecology 89: 562–77.

Perelman SB, Chaneton EJ, Batista WB, Burkart SE, 
Leon RJ. 2007. Habitat stress, species pool size and biotic 
resistance influence exotic plant richness in the Flooding 
Pampa grasslands. Journal of Ecology 95: 662–673.

PPG I. 2016. A community-derived classification for extant 
lycophytes and ferns. Journal of Systematics and Evolution 
54: 563–603.

Setubal RB, Boldrini II, Ferreira PMA. 2011. Campos 
dos morros de Porto Alegre. Porto Alegre: Igré, Associação 
Sócio-Ambientalista.

Staude I, Vélez-Martin E, Andrade BO, Podgaiski L, 
Boldrini II, Mendonça Jr M, Pillar VD, Overbeck GE. 
2018. Local biodiversity erosion in South Brazilian grass-
lands even with slight landscape habitat loss. Journal of 
Applied Ecology 55: 1241–1251.

Silva MJ, Esser H-J. 2011. Two new taxa and two new com-
binations in Microstachys (Euphorbiaceae) from South 
America. Phytotaxa 32: 18–26.

Sobral M, Jarenkow JA, Brack P, Irgang B, Larocca J, 
Rodrigues RS. 2006. Flora arbórea e arborescente do Rio 
Grande do Sul, Brasil. São Carlos: RiMA/Novo Ambiente.

Soriano A. 1992. Río de la Plata grasslands. In Coupland 
RT, ed. Ecosystems of the world 8A. Amsterdam: Elsevier, 
367–407.

Still CJ, Berry JA, Collatz GJ, DeFries RS. 2003. Global 
distribution of C3 and C4 vegetation: carbon cycle implica-
tions. Global Biogeochemical Cycles 17: 1–14.

Zuloaga FO, Belgrano MJ. 2015. The catalogue of vascular 
plants of the Southern Cone and the Flora of Argentina: their 
contribution to the World Flora. Rodriguésia 66: 989–1024.

SUPPORTING INFORMATION

Additional Supporting Information may be found in the online version of this article at the publisher's web-site:

S1 List of vascular plant species of the Río de la Plata grasslands.
S2 Metadata for the List of vascular plant species of the Río de la Plata grasslands.
S3 Reference lists from relevant taxonomic literature and monographies consulted for the present study.

D
ow

nloaded from
 https://academ

ic.oup.com
/botlinnean/article-abstract/188/3/250/5125667 by guest on 09 N

ovem
ber 2018




