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Abstract

The fundamental value of universal nomenclatural systems in biology is that they enable unambiguous scientific communication.
However, the stability of these sy is th d by recent discussions asking for a fairer nomenclature, raising the possibility of
bulk revision processes for “inappropriate” names. It is evident that such proposals come from very deep feelings, but we show how
they can irreparably damage the foundation of biological communication and, in turn, the sciences that depend on it There are four
essential consequences of ohjactive codes of nomenclature: universality, stability, neutrality, and transculturality. These codes provide
fair and impartial guides to the principles governing biological nomenclature and allow unambiguous universal communication in

biclogy. Accordingly, no subjective proposals should be allowed to undermine them.

Taxonomy is the science that aims to classify and describe the bio-
diversity of the planet. As such, taxonomy provides a foundation
necessary for other sciences; knowing biodiversity is the first step
needed for any biclogy-based discipline or service to develop. Tax-
onomic names are transmitted to the rest of the scientific commu-
nity through regulated, internationally agreed-on protocols: the
nomenclatural systems. Biological nomenclature enables science
and society to apply shared, unambiguous names when referring
to species and other taxa.

The fundamental value of universal nomenclatural systems
in biology—and the key to their success—is that they have en-
abled unambiguous scientific communication amang and across
different cultures. These binomial or binominal systems (here-
after, nomenclatural systems) are codified in sets of rules for zoology
(the [nternational Code of Zoological Nomenclature; ICZN 1999),
botany (the International Code of Nemenclature [ICN] for algae,
fungi and plants; Turland et al. 2018), and other branches of bi-
ology (g, the International Code of Nomenclature of Prokary-
otes; Oren et al. 2023). Such systems have helped advance bio-

logical research (including paleontology) for more than 250 years
However, the very principles and fundamental conventions of bi-
ological nomenclature are now being questioned, and its stabil-
ity compromised. Recent discussions and debates on biological
nomenclature have asked for fairer, more inclusive and socially
just scientific nomenclature for species and other taxa, with a pos-
sible collective aim to heal some of the wounds that colonialism,
sexism, racism, casteism, and other human failings have inflicted
in communities all over the planet (2.g., Harnmer and Thiele 2021,
Smith et al. 2022, Thiele et al. 2022, Tracy 2022, Wright and Gill-
man 2022, Guedes et al 2023, Harris and Xavier 2023, Mabele et
al. 2023, Roksandic et al. 2023, Sanderson 2024). These debates
have also led to the suggesticn that bulk revisions should be ad-
vanced to remove “inappropriate” names, such as eponyms ded-
icated to controversial people or words perceived as offensive in
certain languages or regions. It is evident that such contentions
come from very deep feelings, but it is unclear whether the conse-
quences of some of these propesed revisions have been thought-
fully pondered, considering whether the intended good could be
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Abstract

We propose the new species Dyckia pseudodelicata which is described and illustrated here, and provide data on its distribution
and habitat. We compare the new species to the related Dyckia delicata and highlight their morphological differences.
Morphological features that have been little explored in Dyckia taxonomy proved to be diagnostic in our analysis, such as
the presence and morphology of trichomes on the petal margins and the position of ovules in relation to the longitudinal axis
of the ovary and their disposition in the placenta.

Keywords: bromeliads, Dyckia delicata, monocots, taxonomy, xerophytes

Introduction

The Brazilian subtropical region of the state of Rio Grande do Sul (extreme southern Brazil), at the border with Uruguay
and Argentina, possesses great Dyckia Schultes & Schultes f. (1830: 65) s.s. species diversity and endemism (Gomes-
da-Silva et al. 2017; Biineker ef al. 2020). Thirty species are cited for Rio Grande do Sul, which represents ca. 17% of
accepted species of Dyckia s.s., 17 of which are endemic to the state (Biineker ef al. 2020). Many of these species have
been described in recent decades and have a relatively restricted distribution in this region (e.g. D. delicata Larocca
& Sobral (2002: 234), D. nigrospinulata Strehl (2008: 9), D. rigida Strehl (2004: 32), D. strehliana Biineker & Pontes
(in Biineker ef al. 2013: 285), and D. pontesii Biineker et al. (2015b: 500)), with few known populations in the rocky
outcrops and escarpments (Biineker ef al. 2020).

The most expressive group of species in Rio Grande do Sul is the Dyckia selloa complex, which was previously
treated as the genus Prionophyllum by Koch (1873) and Mez (1896, 1935), Dyckia subg. Prionophyllum by Baker
(1889), the Prionophyllum group by Leme et al. (2012) and Krapp & Eggli (2019), or the D. maritima complex by
Strehl & Beheregaray (2006). According to Biineker et al. (2020), the Dyckia selloa complex currently consists of 12
spp.: D. agudensis Irgang & Sobral (1987: 5), D. alba Winkler (1982: 33), D. delicata, D. hebdingii Smith (1971: 90),
D. maritima Baker (1889: 136), D. myriostachya Baker (1889: 137), D. nigrospinulata, D. retardata Winkler (1982:
42), D. retroflexa Winkler (1982: 44), D. rigida Strehl, D. selloa (Koch 1873: 7) Baker (1889: 136), and D. tomentosa
Mez (1896: 515). The group is clearly distinguished from other species of the genus based on morphology. The
main distinguishing characters are: inflorescences usually composed of first to third order (vs. simple or compound
to first order), with numerous first order branches (usually more than 10 vs. less than 10 branches), generally small
and inconspicuous floral bracts, numerous flowers (more than 100 vs. less than 80) with non-unguiculate (vs. usually
unguiculate) petals, stigma during anthesis usually with erect to suberect (vs. twisted) stigmatic lobes, pauciovulate
ovary locules (less than 18 vs. more than 30 ovules) and oblanceoloid (vs. flattened) seeds with a little developed wing
(Biineker ef al. 2020; Biineker 2021).

During studies for the revision of the D. selloa complex, we encountered a new species that is morphologically
similar to I delicata. Herein we propose, describe and illustrate the new species and provide data on its distribution
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Abstract

We propose the re-establishment of Dyckia tomentosa, after rediscovering its populations, the synonymization of Dyckia
polvclada, and Dyckia magnifica as a new species from southern Brazil that is morphologically related to D. tomentosa.
Descriptions of external morphology, leaf anatomy and pollen morphology, and comments on species distributions and
habitats are provided. The informal species complex in which D. magnifica and D. tomentosa are placed is morphologically
re-circumscribed and proposed here as the “Dyckia selloa complex”.

Keywords: bromeliads, leaf anatomy, monocots, pollen morphology, taxonomy, xerophytes

Introduction

Dyckia Schultes & Schultes f. (1830: 65) s.s. is the most diverse genus of xeric Pitcairnioideae Harms (1930: 99)
(Bromeliaceae Jussieu (1789: 49)), with more than 179 species found as rupicoles, saxicoles, or terricoles exclusively
in South America, namely Argentina, Bolivia, Brazil, Paraguay, and Uruguay (Gouda et al. 2023 [cont. updated]; Smith
& Downs 1974). Krapp et al. (2014) presented the first broad phylogenetic analysis of Dyckia s.s. based on molecular
characters and reported the monophyly of the genus, as was also done later by Pinang¢ et al. (2017), and previously
reported by Forzza (2001) based on morphological characters. However, the genus emerges from Encholirium Martius
ex Schultes & Schultes f. (1830: 1233), leaving it paraphyletic (Schiitz et al. 2016; Moura et al. 2018). Gomes-da-
Silva et al. (2019) presented a new, more comprehensive phylogenetic analysis using total evidence and recovered
none of the xeric genera of Pitcairnioideae as monophyletic. As a taxonomic result, these authors proposed to merge
Encholirium and Deuterocohnia Mez (1894: 430) in Dyckia, considering Dyckia in a less derived node in a phylogenetic
reconstruction, encompassing the entire xeric clade, what is supported by several exclusive synapomorphies (Gomes-
da-Silva et al. 2019). However, other taxonomic interpretations at the generic level are possible from this (Gomes-da-
Silva ef al. 2019) and previous studies (Schiitz 2012; Krapp 2013; Krapp ef al. 2014; Schiitz ef al. 2016; Moura et al.
2018), such as the segregation of Encholirium and Dyckia s.s. (although this possibility was not considered by most
of them). Advances in the phylogenetic understanding of the xeric genera of Pitcaimioideae are still needed, and the
proposed merger of Encholirium and Deuterocohnia in Dyckia has not been widely accepted among Bromeliaceae
specialists.

The phylogenetic studies published so far have not shown a significant internal resolution to propose formal
infrageneric categories for Dyckia s.s., but several recent morphological and taxonomic studies use informal categories
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AND

Abstract Metacommunity ecology investigates how drivers of regional and local scales cause compositional
variation in a network of communities potentially linked by dispersal. We examined the metacommunity struc-
ture of epiphytic bromeliad assemblages along a coastal-inland gradient in a subtropical geographic corridoer
extending from the Atlantic coast to near the Urmguay River, in the central depression of Rio Grande do Sul
State, in southernmost Brazil. We surveyed floristic and environmental data on a sequence of 71 testimonial
hills. We used elements of metacommunity structure to identify metacommunity patterns (i.e. random, checker-
board, nested, Clementsian, Gleasonian, evenly spaced and quasi-structured). We ran a canonical correspon-
dence analysis to evaluate how coastal-inland gradient influenced species distribution. Finally, we employed
variation partitioning to determine archetype-based metacommunity structuring processes (i.e. species sorting,
neutral dynamics, patch dynamics and mass effects). We found that temperature- and moisture-based gradients
generated environmental heterogeneity that established species filtering, determining the formation of cohesive
groups of epiphytic bromeliads with coincidentally occurring boundaries (i.e. quasi-Clementsian structure). As a
result, we identified four metacommunity structures embedded along the coastal-inland gradient: In the eastern
and east-central metacommunities, species distributions were idiosyncratic due to individual species’ responses
to environmental gradients (i.e. quasi-Gleasonian structure), and in the western and west-central metacommuni-
ties, we observed Clementsian and Gleasonian structures, respectively. Habitat heterogeneity and dispersal suffi-
ciency (i.e. species sorting archetype) were the foremost drivers establishing metacommunity structures.
Ultdmately, and surprisingly, in the east-central metacommunity, we detected source-sink dynamics among the
testimonial hills (i.e. mass effects archetype). Our findings suggest that epiphytic bromeliad assemblages are
linked to a gradient-driven pattern with moderate heterogeneity (i.e. low turnover) and identify four embedded
metacommunity structures. Moreover, they indicate that the species sorting archetype best represents the pro-
cesses of establishing metacommunity structures.

Key words: atmospheric bromeliads, Clementsian gradient, Gleasonian gradient, species-sorting archetype,
tank bromeliads.

INTRODUCTION

The family Bromeliaceae A. Juss. is considered the
most conspicuous member of neotropical vascular
epiphytic flora (Madison 1977; Genwy & Dod-
son 1987; Benzing 1990; Zotz 2016). It exhibits high
biological diversity and species are abundant in mid-
elevation zones where high cloud concentraton
ensures high levels of air humidity (500-1000 m, in
Ecuador, Gentry & Dodson 1987; 500-2000 m, in

*Corresponding author.
Accepted for publication May 2022,

@ 2022 Ecological Society of Australia.

Mexico, Wolf & Flamenco-5 2003). In their geo-
graphical range, species abundance is intensely influ-
enced by atmospheric water availability, as they lack
access to soil water (Benzing 1990; Zotz &
Hietz 2001; Zotz 2005; Laube & Zotz 2006;
Zotz 2013; Mendieta-Leiva er al. 2020). Rainfall and
tropical forests are the main drivers of latitudinal bio-
diversity. As a result, the epiphytic bromeliad species
are most evident in the tropics, particularly in cloud
forests, but can also be abundant in temperate and
moist forests (Benzing 2000; Zotz 2013, 2016; Tay-
lor er al. 2022).

doi:10.1111/aec. 13205
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Original article

Could leaf morphoanatomy characters help in the delimitation
of Dyckia selloa complex?

Juliana Troleis' ¢, Tamara Pastori' ¢, Henrique Mallmann Biineker' ¢ and Jorge Ernesto de Araujo Mariath™
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Accepted: May 08, 2023

ABSTRACT

Among species of the genus Dyckia Schult. & Schult. f. there are 13 endemic species of the Brazilian states of Rio
Grande do Sul and Santa Catarina informally treated as the Dyckia selloa complex. This study employed standard
plant anatomy techniques to investigate variation in leaf morphology of species belonging to the genus Dyckia
with a focus of establishing characters that help delimit the Dyckia selloa complex. The results allowed the survey
of morphological and anatomical characters important for the characterization of species. Such characters include
color of spines, the presence of water-storage parenchyma and mechanical hypodermis on both leaf surfaces, and the
presence of tetracytic stomata on only the abaxial surface. Analyses support the current delimitation of the complex
and recommend the investigation of reproductive and/or vegetative organs to better understand the relationships
among these species of Dyckia.

Keywords: Plant morphology, plant anatomy, leaf anatomy, species complex.

2 occurs in Brazil, of which 121 are endemic (Biineker et al.
IntrOdUCt'on 2020, cont. updated). Dyckia species are terrestrial and
rupicolous plants, they have rhizomes strong and functional
The genus Dyckia Schult. & Schult. f. (Bromeliaceae) (Strehl & Beheregaray 2006). The leaves are rigid, thick
comprises 179 species (Gouda et al. 2023, cont. updated) ,n4 leathery, with convex sides and fleshy mesophyll,
occurring in Argentina, Bolivia, Paraguay, Uruguay and in arranged in an imbricate rosette phyllotaxy (Reitz 1983).
almost all regions of Brazil (Smith & Downs 1974; Bineker  The inflorescences are racemose, ranging from simple to
etal. 2021), occurring mainly on rocky outcrops, slopesand/  paniculate (Reitz 1983). The flowers can be red, orange or
or cliffs, and often on nutrient-poor soils with scarce water  yellow and are trimerous with a superior ovary (Reitz 1983).
supply and high sun exposure (Smith & Downs 1974; Reitz  The fruit is capsular with biscidal dehiscence (Fagundes &
1983; Givnish et al. 2007). A total of 130 accepted species ~ Mariath 2010).

1 Universidade Federal do Rio Grande do Sul, Depar de Botéanica, Lat io de A ia Vegetal, Ps
Botanica, 90650002, Porto Alegre, RS, Brazil

de Pés-grad em
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Dyckia Schult. & Schult.f.

Este tratamento ¢ composto pelos seguintes tixons: Dyckia, Dyckia acutiflora, Dyckia agudensis, Dyckia alba, Dyckia areniticola,
Dyckia argentea, Dyckia aurea, Dyckia beateae, Dyckia brachyphylla, Dyckia bracteata, Dyckia brasiliana, Dyckia braunii,
Dyckia brevifolia, Dyckia burchellii, Dyckia burlemarxii, Dyckia cangaphila, Dyckia choristaminea, Dyckia cinerea, Dyckia
conceicionensis, Dyckia consimilis, Dyckia coximensis, Dyckia dawsonii, Dyckia delicata, Dyckia densiflora, Dyckia dissitiflora,
Dyckia distachya, Dyckia divaricata, Dyckia duckei, Dyckia dusenii, Dyckia edwardii, Dyckia eminens, Dyckia encholirioides,
Dckia estevesii, Dyckia excelsa, Dyckia ferrisincola, Dyckia ferruginea, Dyckia fosteriana, Dyckia frigida, Dvckia glabrifolia,
Dyckia glandulosa, Dyckia goehringii, Dyckia goiana, Dyckia gouveiana, Dyckia grandidentata, Dyckia granmogulensis, Dyckia
hassleri, Dyckia hatschbachii, Dyckia hebdingii, Dyckia horridula, Dyckia ibiramensis, Dyckia incana, Dyckia inflexifolia,
Dyckia irmgardiae, Dyckia joanaemarcioi, Dyckia kranziana, Dyckia lagoensis, Dyckia leptostachya, Dyckia lindevaldae , Dyckia
lunaris, Dyckia lymaniana, Dyckia macedoi, Dyckia machrisiana, Dyckia maracasensis, Dyckia maranhensis, Dyckia maritima,
Dyekia marnierlapostollei, Dyckia martinellii, Dyckia mauriziae, Dyckia mellobarretoi, Dyckia microcalyx, Dyckia minarum,
Dyckia montezumensis, Dyckia monticela, Dyckia myriostachya, Dyckia nigrospinulata, Dyckia nobilis, Dyckia oligantha, Dyckia
oscarii, Dyckia pampeana, Dyckia paraensis, Dyckia pauciflora, Dyckia paucispina, Dyckia pectinata, Dyckia pernambucana,
Dyckia piauiensis, Dyckia platyphylla, Dyckia pontesii, Dyckia pottiorum, Dyckia princeps, Dyckia pumila, Dyckia racemosa,
Dyekia rariflora, Dyckia reitzii, Dyckia remotiflora, Dyckia retardata, Dyckia retroflexa, Dyckia richardii, Dyckia rigida, Dyckia
rondonopolitana, Dyckia saxatilis, Dyckia schwackeana, Dyckia secunda, Dyckia secundifolia, Dyckia selloa, Dyckia sellowiana,
Dckia sickii, Dyckia silvae, Dyckia simulans, Dyckia sordida, Dyckia spinulosa, Dyckia splendida, Dyckia stenophylla, Dyckia
strehliana, Dyckia sulcata, Dyckia tenebrosa, Dyckia tenuis, Dyckia tomentosa, Dyckia trichostachya, Dyckia tuberosa, Dyckia
tubifil . Dyckia ul Dyckia ursina, Dyckia vicentensis, Dyckia vilsonii, Dyckia walteriana, Dyckia warmingii, Dyckia
weddelliana, Dyckia xelisabethae, Dyckia x julianae, Dyckia xracinae.

COMO CITAR

Biineker, H.M., Guargoni, E.A E., Santos-Silva, F., Forzza, R.C. 2020. Dyckia in Flora do Brasil 2020. Jardim Botinico do Rio
de Janeiro. Disponivel em: http://floradobrasil.jbrj.gov br/reflora/floradobrasil/FB6046.

Tem como sindnimo
heterotipico Garrelia Gaudich.
heterotipico Prionophyllum K Koch

DESCRICAO

Ervas xerdfitas, geralmente rupicolas ou de solos litélicos, raramente terricolas, psamoéfilas ou redfitas; isoladas ou, mais
frequentemente, formando touceiras; acaulescentes, rizomatosas efou estoloniferas. Folhas alternas-espiraladas, rosuladas, ou
raramente alternas-disticas, ereto-patentes a reflexas ou secundas; bainha foliar ampla, ovais a orbiculares, coridcea, totalmente
alva, ou raramente com uma grande mécula castanha; limina foliar crassa, verde, avermelhada, amarelada, rosada, arroxeada,
castanha, esbranquigada ou cinérea, estreito-triangular a triangular, raramente linear; face adaxial glabra a densamente lepidota
ou pruinosa; face abaxial geralmente nervurado-estriada, lepidota; margens densamente espinhoso-serradas a inteiras, com dpice
sempre espinescente; espinhos das margens complanado-triangulares a aciculiformes, retos ou geralmente aduncos, retrorsos

ou antrorsos, raramente patentes. Inflorescéncia originada por gema axilar, com duas regides distintas, uma porgio estéril
(pediinculo) e uma porgio fértil, geralmente simples ou composta até primeira ordem, raramente composta até quarta ordem

de ramificagio (espécies do complexo Dyckia selloa), pauciflora a multiflora, laxa a congesta. Pediinculo provido de bricteas,
verde, avermelhado, amarelado, rosado, arroxeado ou castanho, conspicuo, ereto ou subereto, glabro, pruinose, ou com indumento
constituido por tricomas de coloragio branca, cinérea ou castanho-ferruginea. Brdcteas do pediinculo polisticas, folidceas

e/ou ndo, densamente a esparsamente dispostas, menores, igualando ou excedendo os entrends, triangulares, lanceoladas ou
ovais, com dpice agudo, atenuado, acuminado ou caudado, de margens inteiras a densamente espinhosas, eretas, patentes ou
reflexas, frequentemente estramineas. Brdcteas de primeira ordem idénticas as da porgio apical do pedinculo. Brdcteas de
segunda a quarta ordem (espécies do complexo D. selloa) com morfologia intermedidria entre as de primeira ordem até as
bricteas florais, consecutivamente menores. Brdcteas florais conspicuas até muito reduzidas, inconspicuas, frequentemente
estramineas, verdes, amareladas, alaranjadas, avermelhadas, rosadas, castanhas, estreito-triangulares, triangulares, lanceoladas,
ovais, elipticas ou suborbiculares, com margem inteira ou serrilhada, glabras ou indumentadas. Flores actinomorfas ou raramente
levemente zigomorfas, monoclinas, podendo apresentar forma tubulosa, trigona, urceoladas ou campanuladas, pediceladas ou
sésseis, suberetas a reflexas; nectdrios nupciais ginopleurais presentes na regifio infralocular-receptacular; hipanto reduzido,
geralmente menor que 3 mm de comprimento; cilice actinomorfo ou levemente zigomorfo, com as sépalas adaxiais c da

e a abaxial ecarenada: sépalas livres, ou raramente brevemente conatas na base, verdes, amareladas, alaranjadas, avermelhadas,
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Medical doctors and naturalists, followed by generations
of biologists, botanists, zoologists, microbiologists and
mycologists all over the world went on to describe the
living organisms which collectively comprise earth’s
biodiversity.
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Primeiros passos
para catalogacao de plantas no Brasil

Os primeiros registros sobre a biodiversidade brasileira datam do século XVI, com a chegada

dos portugueses e de cronistas europeus a Ameérica do Sul. Nos séculos XVII e XVIII, naturalistas
europeus percorreram o Brasil catalogando plantas, animais e minerais. No final do século XVIII,
frei José Mariano da Conceigéo Vellozo publicou um levantamento das plantas do Rio de Janeiro, a
Flora Fluminensis, a primeira obra deste tipo feita no Brasil. Porém, foi no século XIX, com a Miss&o
Austriaca, organizada pelos reinos da Austria e da Baviera para acompanhar a Princesa Leopoldina
em viagem ao Brasil para seu casamento com Dom Pedro I, que a histéria da Botanica no Brasil foi
transformada de modo marcante para sempre.

A Missao Austriaca (1817-1835) foi um empreendimento cientifico e artistico de grande envergadura
e visava explorar e conhecer o Brasil, com proeminéncia na Botanica, Zoologia e Etnografia. Varios
naturalistas participaram dessa misséo, entre os quais o botanico Carl Friedrich Philipp von Martius
(1794-1868) e 0 zoologo Johann Baptist von Spix (1781-1826). A expedigéo liderada por esses dois
naturalistas (1817-1820) foi uma viagem de quase dez mil quilémetros pelo Brasil. Finda a longa
viagem e compilando também informagdes de naturalistas nacionais e estrangeiros, anteriores e
contemporaneos, Martius capitaneou a elaboragdo da monumental obra Flora Brasiliensis, publicada
ao longo de 66 anos, entre 1840 e 1906. Em 40 volumes, ricamente ilustrados, foram descritas 22.767
espécies, dentre as quais cerca de seis mil até entao desconhecidas pela ciéncia.

First steps
to catalogue the plants of Brazi

The first records concerning Brazilian biodiversity date from the 16th century, with the arrival in South
America of the Portuguese and the contemporary European chroniclers. In the 17th and 18th centuries,
European naturalists travelled across Brazil, cataloguing plants, animals and minerals. At the end of the
18th centry, José Mariano da Conceicao Vellozo published a survey of the plants of Rio de Janeiro, entitled
Flora Fluminensis, the first work of this kind undertaken in Brazil. However, it was in the 19th century, with
advent of the Austrian Mission organised by the Kings of Austria and Bavaria, accompanying Princess
Leopoldina on her journey to Brazil to marry Dom Pedro I, that the history of botany in Brazil was to be
transformed forever.

The Austrian Mission (1817-1835) was a vast scientific and artistic undertaking which sought to explore
Brazil, especially its botany, zoology and ethnography. Several naturalists participated in this mission,
including the botanist Carl Friedrich Philipp von Martius (1794-1868) and the zoologist Johann Baptist

von Spix (1781-1826). The expedition led by these two naturalists (1817-1820) was a journey of almost ten
thousand kilometres through Brazil. Having completed the long journey, Martius began synthesizing

data gathered by many earlier and contemporary naturalists, from Brazil and Europe, and masterminded
preparation of the landmark study Flora Brasiliensis which was published over a 66-year period, from 1840
t0 1906. In 40 richly illustrated volumes, incorporating contributions from 65 European botanists, 22,767
species were described. About 6000 of the species in the Flora were previously unknown to science.

A Flora Brasiliensis, que para
sua edigéo contou com o apoio

The Flora Brasiliensis, published with
the financial support of the Emperor of

financeiro do imperador da Austria Austria (Ferdinand I), the King of Bavaria
(Ferdinando José I), dorei da (Ludwig I) and the Emperor of Brazil
Baviera (Ludovico I) e do imperador (Pedro 1), remained until the early 21st

brasileiro (D. Pedro II), foi a maior century, the largest published work on
obra sobre as plantas de um pais the plants of a single country. It showed
até o inicio do século XXI, e nela ja that the flora of Brazil was richer in
ficou claro que o Brasil abrigava uma plant species than any other country of
riqueza floristica Unica no planeta. the world.
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Avancgos no conhecimento da
flora brasileira no ditimo século

Ao longo do século XX, geragées de botanicos e estudiosos seguiram catalogando de forma sistematica
as riquezas floristicas do Brasil, almejando sempre ampliar e atualizar a Flora Brasiliensis. Por exem-
plo, de 1940 a 1950, Frederico Carlos Hoehne publicou a Flora Brasilica, que tinha esse claro objetivo.
Em 1946, foi publicada a Flora do Rio Grande do Sul, uma obra do Irm&o Augusto, enquanto, em 1951,
teve inicio a Flora Ilustrada Catarinense, publicacdo seriada, editada inicialmente por Raulino Reitz.
Essas duas ultimas iniciativas trouxeram de volta o enfoque estadual para tratar da flora brasileira e,
por quase trés décadas, mantiveram-se Unicas nesse proposito.

Na década de 1970, uma grande iniciativa do Conselho Nacional de Desenvolvimento Cientifico e Tec-
nolégico (CNPq) criou o Programa Flora, que tinha como objetivo o levantamento da flora e dos tipos
de vegetacao do Brasil. Considerando o tamanho continental do pais, o programa teve como foco o
estimulo a diversos projetos relacionados a inventarios regionais e estaduais. A partir dos anos 1980, e
com o envolvimento da Sociedade Botanica do Brasil, foram publicados os primeiros volumes de floras
estaduais como a Flora dos Estados de Goias e Tocantins, Flora Fanerogamica do Estado de Sdo Paulo
e Flora do Distrito Federal, e varias outras foram iniciadas e estdo em andamento.

Além de floras estaduais, floras de unidades de conservacgao e muitas listas de espécies de unidades
da federacéo, de regides e de biomas foram compiladas de maneira sistematica nesse periodo. Essas
obras e listagens, que por mais de cinco décadas trouxeram significativos avancgos, especialmente na
formagéo e treinamento de novos botanicos brasileiros, foram fontes de dados fundamentais quando a
nova Flora do Brasil foi proposta e iniciada em 2008.

-
-
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Advances in knowledge of the
Brazilian florain the last century

Throughout the 20th century, generations of botanists continued the systematic cataloguing of

Brazil's rich flora, seeking to extend and update the information contained in the Flora Brasiliensis.
For example, from 1940 to 1950, Frederico Carlos Hoehne published Flora Brasilica, with exactly this
objective. The Flora do Rio Grande do Sul, by Brother Augusto was published in 1946, while 1951 saw the
start of Flora Ilustrada Catarinense, a detailed serial publication whose founding editor was Raulino
Reitz. These two initiatives introduced a state-level focus to documenting the Brazilian flora and for
almost three decades they were the only ones of their kind.

In the 1970s, Brazil's National Council for Scientific and Technological Development (CNPq) initiated
Programa Flora (the Flora Programme), with the ambitious objective of surveying the flora and
vegetation types of Brazil. In light of the continental scale of the country, Programa Flora focused on
promoting a range of projects relating to inventories at regional and state level. Starting in the 1980s,
with the involvement of the Brazilian Botanical Society, the first volumes were published of several state
Floras, e.q. Flora dos Estados de Goias e Tocantins, Flora Fanerogamica do Estado de Sdo Paulo e Flora do
Distrito Federal. Several other state Flora projects were initiated and continue to the present day.

In addition to the state Floras, Floras of Protected Areas, and many systematic lists of plant species for
Brazilian states, regions and biomes were compiled in this period. These Floras and lists represented
significant advances over 50 years, especially in the education and training of Brazilian botanists, and
were recognised as key resources when a new Flora of Brazil was proposed and initiated in 2008.



Concebida em fungéo da perda cada vez mais acelerada da biodiversidade do planeta, a
Convengao sobre a Diversidade Bioldgica (CDB) € um dos mais importantes instrumentos
internacionais de conservacao ambiental. A Convencao foi assinada pelo Brasil e muitos
outros paises durante a primeira Conferéncia das Nagdes Unidas sobre Meio Ambiente

e Desenvolvimento (popularmente conhecida como Eco-92 ou Rio-92), realizada no Rio
de Janeiro, em junho de 1992. Uma década depois, reconhecendo que a perda continua
da diversidade vegetal exigia uma agdo mais urgente, as Partes (paises signatarios) da
CDB adotaram a Estratégia Global para a Conservagao de Plantas (aqui referida pela sigla
em inglés GSPC), que identificou um conjunto de metas a serem cumpridas até 2010,
posteriormente analisadas e revisadas para 2020. Esses foram os primeiros alvos para a
conservagao da biodiversidade adotados em nivel global pela comunidade internacional.

A Meta 1 da GSPC previa para 2010 a elaboracao de uma lista das espécies e, para 2020, uma
flora online de todas as plantas do mundo, conhecidas pela ciéncia. As Partes desenvolveram
estratégias e planos nacionais para ajudar a cumprir as metas globais, e o Brasil, como pais
membro da CDB e detentor de uma imensa diversidade vegetal, desempenha um papel
fundamental nesses esforgos.

Conceived in light of the accelerating loss of the planet’s biodiversity, the Convention on

Biological Diversity (CBD) is one of the most important international instruments for environ-

mental conservation. The Convention was signed by Brazil and many other countries during
the first United Nations Conference on the Environment and Development (popularly known
as Eco-92 or Rio-92) which took place in Rio de Janeiro in June 1992. A decade later, recog-
nising that the continuing loss of plant diversity demanded more urgent action, the Parties to
the CBD adopted the Global Strategy for Plant Conservation (GSPC), which identified a suite
of targets to be met by 2010, subsequently reviewed and revised for 2020. These were the first
targets for biodiversity conservation to be adopted at the global level by the international
community.

Target 1 for 2010 called for a list of the world's plants, and for 2020 an online Flora of all the
world’s plants known to science. Parties were invited to develop national strategies and plans
to help deliver the global targets. As a Party to the CBD and home to much unique plant diver-
sity, Brazil played a key role in these efforts.

0 Projeto Flora do Brasil 2020

Idealizado em 2008, o projeto denominado Lista de Espécies da Flora do Brasil nasceu pela necessi-
dade do Brasil atender a Meta 1 da GSPC. Com um soélido conhecimento ja acumulado, mesmo que
ainda disperso, e auxiliados pelos avangos da Tecnologia da Informacgéao, os cientistas enfrentaram e
concluiram a ardua tarefa de catalogar e organizar o contetido das principais obras botanicas publica-
das antes da era digital. Combinando tecnologia com a vasta base de conhecimento gerado ao longo
dos séculos, a Meta 1 foi atingida pelo Brasil. Informagdes sobre os nomes e distribuigdo geografica de
todas as plantas, algas e fungos conhecidos foram amplamente divulgadas como um recurso on-line
e com a publicagdo impressa do Catalogo de Plantas e Fungos do Brasil, em 2010. Pela primeira vez,
em mais de um século, a escala da diversidade de plantas e fungos do Brasil péde ser entendida com
alguma precisao.

Em 2015, o projeto Lista de Espécies da Flora do Brasil foi encerrado e um novo projeto iniciado: Flora
do Brasil 2020, com o apoio do Sistema de Informag&o Sobre Biodiversidade Brasileira (SiBBr), para
atender as Metas da CDB/GSPC para 2020 (https://www.cbd.int/gspc/targets.shtml). A nova Meta 1
estabeleceu uma flora on-line de todas as espécies de plantas conhecidas do planeta: um tratamento
detalhado de cada espécie, incluindo caracteristicas morfoldgicas, chaves de identificagao, imagens,
informacdes sobre origem, distribuicdo geografica e endemismos (espécies conhecidas apenas do
territorio brasileiro).

The Flora of Brazil 2020 project

Initiated in 2008, the project entitled ‘List of the Species of the Brazilian flora arose from the need
for Brazil to respond to Target 1 of the GSPC. Building on the large body of knowledge already
accumulated, albeit dispersed, and aided by advances in Information Technology, scientists tackled
and completed the arduous task of cataloguing and organising the contents of the major botanical
works which had been published before the digital era. By this means, combining technology with
the vast knowledge base generated over centuries, Target 1 was not only met but exceeded for Brazil:
information on the names and geographical distribution of all plants, algae and fungi known from
Brazil was disseminated widely as an online resource and a hard copy publication: ‘Catalogo de
Plantas e Fungos do Brasil' in 2010. For the first
time in over a century, the scale of Brazil's plant
and fungal diversity could be understood with
some precision.

In 2015, the project ‘List of the Species of the
Brazilian flora’ was closed and a new project
initiated: Flora of Brasil 2020, with the support
of the Brazilian Biodiversity Information
System (SiBBr), responding to the targets of

the CBD’s GSPC for 2020 (https://www.cbd.int/
gspc/targets.shtml). The new Target 1 called for
an online flora of all the plant species known

on the planet: a detailed treatment of each
species including morphological characteristics,
identification keys, images, information on origin,
geographical distribution and endemism (that is,
species known only from Brazil, or even confined
to particular states within Brazil).
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Melhorias continuas nas tecnologias e ferramentas de computagéo forneceram suporte
vital no complexo desafio de catalogar a flora brasileira de uma forma abrangente e deta-
lhada, recuperando e integrando o conhecimento acumulado ao longo de quatro séculos e
empregando abordagens e facilidades do século XXI. Sem um sistema dinadmico e permea-
vel, projetado para esse fim, n&o teria sido possivel reunir e integrar tantos dados e pessoas
em um unico ambiente de trabalho.

A Flora do Brasil 2020 contou com 979 taxonomistas, dos quais 854 sao brasileiros. A rede
com diferentes geragdes de botanicos trabalhou conectada em um sistema on-line que
permitiu interacées para solucionar problemas e complementar informagdes. O pesquisa-
dor ativo mais idoso tem 86 anos, o mais jovem 22, e o conjunto de taxonomistas envolvidos
representa 224 instituigdes de 25 paises.

Continuous enhancements to computing technologies and tools provide vital support in the
complex challenge of cataloguing the Brazilian flora in a comprehensive and detailed way,
retrieving and integrating knowledge accumulated over four centuries and employing 21st
century approaches and channels. Without a dynamic and ‘permeable’ system, designed for
this purpose, it would not have been possible to bring together and integrate so many data
and people in a single working environment.

The Flora do Brasil 2020 includes the work of 979 taxonomists, of which 854 are Brazilian.
The cross-generational network of botanists, connected through their work by an online
system, allowed specialists to interact, to solve problems and share information.. The oldest
active researcher involved is 86 years old, while the youngest is 22 years old. Collectively
the taxonomists contributing represent 224 institutes from 25 different countries.

Herbarios virtuais

No inicio do século XXI, amostras das colegdes bioldgicas comegaram a ser fotografadas mundo afora,
inclusive no Brasil. Em 2010, o Conselho Nacional de Desenvolvimento Cientifico e Tecnolégico (CNPq)
implementou os projetos “Plantas do Brasil: resgate histérico e herbario virtual para o conhecimento e
conservagao da flora brasileira — Reflora” e o “Instituto Nacional de Ciéncia e Tecnologia (INCT) Herbario
Virtual da Flora e dos Fungos’, duas iniciativas ambiciosas com o objetivo comum de ampliar o acesso e
o uso das informagdes sobre a diversidade vegetal e fungica do Brasil, contidas em espécimes deposita-
dos em herbarios no Brasil e no exterior. Hoje essas duas iniciativas somam quase 8 milhdes de imagens
amplamente utilizadas e imprescindiveis para subsidiar e ilustrar a elaboragéo da Flora do Brasil 2020.

Virtual Herbaria

At the turn of the 21st century, specimens from biological collections began to be digitally imaged
across the world, including in Brazil. In 2010, Brazil's National Council for Scientific and Technological
Development (CNPq) implemented the projects ‘Plants of Brazil: historical repatriation and a virtual
herbarium for knowledge and conservation of the Brazilian flora — Reflora’ and ‘The National Institute
for Science and Technology (INCT) Virtual Herbarium of Plants and Fungi’, two ambitious initiatives
with a shared goal of broadening access to and use of information concerning the plant and fungal
diversity of Brazil embodied in specimens deposited in herbaria in Brazil and overseas. Today, these
two initiatives encompass almost eight million images which are vital resources to enable preparation
of the Flora of Brazil 2020.
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Quantas sao e onde estao as espécies
nativas de plantas, algas e fungos do Brasil?

As espécies néo estdo homogeneamente distribuidas pelo vasto territério brasileiro: muitas séo
conhecidas apenas de um determinado tipo de vegetacao, outras sdo exclusivas de um dominio
fitogeografico (ou bioma), enquanto outras sdo conhecidas apenas de alguns estados do Brasil.

Além das 46.975 espécies nativas, o conjunto de dados publicados retine 78.000 sinénimos (nomes
pelos quais as espécies foram conhecidas no passado). A base de dados da Flora do Brasil 2020 inclui
também 680 espécies naturalizadas e 2.336 cultivadas.

How many plant, algal and fungal species are
native to Brazil and where do they occur?

Plant species are not evenly distributed across Brazil's vast territory: many are known only from a
particular vegetation type, others are exclusive to a particular phytogeographic domain (termed biome
in Brazil), while others are known only from certain states within Brazil.

Along with the 46,975 names of the accepted native species, the dataset published includes 78,000
synonyms (alternative names by which species have been known in the past). In addition to native
species, the Flora of Brazil 2020 database also includes 680 naturalised species and 2,336 cultivated
species.

46.975 espécies de plantas, algas e 46,975 species of plants, algae and

fungos nativos do Brasil fungi native to Brazil

55% das espécies de plantas 55% of the land plant species are
terrestres endémicas do Brasil known only from Brazil

6.320 espécies de fungos 6,320 species of fungi

4 972 espécies de algas 4,972 species of algae

1.584 espécies de bridfitas 1,584 species of bryophytes
1.380 espécies de samambaias 1,380 species of ferns

23 espécies de gimnospermas 23 species of gymnosperms
32.696 espécies de angiospermas 32,696 species of angiosperms
10% de todas as espécies de plantas 10% of the land plant species known
terrestres conhecidas pela ciéncia to science

Na Flora do Brasil 2020, todos os nomes de plantas ja citados para o Brasil estdo disponiveis gratuitamente
on-line (http:/floradobrasil.jbrj.gov.br/).

Todos esses dados da flora brasileira estéo integrados com a iniciativa mundial no projeto Flora do Mundo
Online (http:/www.worldfloraonline.org).

In the Flora of Brazil 2020, all the plant names ever cited for Brazil are freely available online (http:/floradobrasil.jbrj.gov.br/).
All the data on the Brazilian flora are integrated in the global initiative: World Flora Online (http:/www.worldfloraonline.org).



Olhando para o futuro

Foram concluidas até dezembro de 2020 as monografias de 3.024
géneros e 375 familias. Todas as Samambaias, Licofitas, Bridfitas e
Gimnospermas nativas e naturalizadas foram monografadas. Em
Angiospermas, 90% das familias e 92% dos géneros foram concluidos. O
estudo das algas e fungos ainda demanda um numero significativo de
taxonomistas e a tarefa de monografar esses grupos devera prosseguir
pelos proximos anos.

A misséo de catalogar toda a flora do Brasil ainda esta longe de ser
concluida. Um bom exemplo disso é que, somente entre 2015 e 2020,
cerca de 1.500 espécies de plantas terrestres, 200 de algas e 420 de
fungos nativos do territério brasileiro foram descritos como novos para
aciéncia. Além disso, ainda existem grandes areas desse territério que
nunca foram visitadas por um botanico e que carecem de coletas para
gue suas plantas sejam conhecidas.
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Chegamos ao final de 2020 com grande parte da Meta 1 da GSPC
cumprida. No entanto, ainda ha muito trabalho a ser feito nas préximas
décadas, seja por meio de estudos de campo, seja lancando uma luz
sobre colegdes ja depositadas em herbarios.

Para prosseguirmos avangando no conhecimento, sera de grande
importancia a elaboracdo de um plano de agéo, que considere cinco
agdes estratégicas:

Looking to the Future

To date, treatments of 3,204 genera and 375 families have been
completed. These include all the Ferns, Fern allies, Bryophytes

and Gymnosperms that are native to or naturalised in Brazil. For
Angiosperms, 90% of families and 92% of the genera have been
completed. The study of algae and fungi still requires a great number of
taxonomists, and the task of preparing treatments of these groups must
continue over the coming years.

The challenge of cataloguing the whole of Brazil's flora is still far from
complete. For example, between 2015 and 2020, c. 1,500 species of land
plants, 200 of algae and 420 of fungi native to Brazil were described as
new to science. Furthermore, there are large areas of Brazil which have
never been visited by botanists and from which plant collections are
needed so that their flora can be better known.

At the end of 2020, GSPC Target 1 can be judged to have been met in large
part. However, much work remains for the coming decades, whether
through field studies and new collections, or by casting new light on
collections already deposited in herbaria.

To move forward in our knowledge of the Brazilian flora, it will be
important to develop an action plan which addresses five strategic
points:




Estratégias para o avango do conhecimento da flora brasileira

Key strategies for advancing knowledge of the Brazilian flora
Autores da

P— T — Flora do Brasil 2020













Rosemeri Morokawa

Roy Hubertus Johannes Erkens
Rozijane Santos Fernandes
Rubens Luiz Gayoso Coelho
Rubens Teixeira de Queiroz
Sabrina Queiroz de Farias
Samuele Gerace

Samyra Gomes Furtado
Sandra Knapp

Sandra Virginia Sobrado
Santiago Fraga

Sarah Maria Athié de Souza
Saul Ernesto Hoyos Gomez
Saura Rodrigues da Silva
Sebastido Maciel

Shirley Ann Tousch Graham
Sidney Santos Pereira
Silvana B. Vilas Béas-Bastos
Silvana da Costa Ferreira
Silvana Helena Nascimento Monteiro
Silvia Mattos Nascimento

Silvia Teresinha Sfoggia Miotto
Simon Joseph Mayo

Sonia Marisa Hefler

Stefan Dressler

Stephan Robbert Gradstein
Stephany Bensdorp Cyrillo
Stephen Stern

Suara Souza Almeida Jacques
Suelen Alves Vianna

Suelma Ribeiro Silva

Suema Branco

Susan K. Pell

Suzana Elhin Martins

Suzana Maria dos Santos Costa
Sylvia Mota de Oliveira

Taciana Barbosa Cavalcanti
Taciane Schréder Jorge

Taiara Aguiar Caires

Talita Antunes Maia

Talita da Silva Dewes

Talita de Souza Praia

Talita Mota Machado

Tamara de Andrade Ferreira Vieira
Tamara Pastori

Tania Maria de Moura

Ténia Regina dos Santos Silva
Tarciso S. Filgueiras (in memoriam)
Tatiana Tavares Carrijo

Tatiana Ungaretti Paleo Konno
Tatiane Santana Silva

Teonildes Sacramento Nunes
Thaila Vieira Alves dos Santos
Thaina Campos Prado

Thais Elias Almeida

Thais Nogales da Costa Vasconcelos
Thais Scotti do Canto-Dorow
Thales Silva Coutinho

Thamires Layra Alves de Barros
Thamyres Cardoso da Silveira
Thaynara de Sousa Silva

Thiago André

Universidade Estadual de Campinas
Maastricht University
Universidade Federal do Maranhdo

Universidade Federal da Paraiba
Universidade Federal do Rio de Janeiro
Universita di Pisa

Universidade Federal de Juiz de Fora
Natural History Museum- UK

Instituto de Botanica del Nordeste
Instituto Espafiol de Oceanografia
Universidade Federal Rural de Pernambuco
Universidad de Antioquia

Universidade Estadual Paulista
Universidade Federal do Para

Missouri Botanical Garden

Museu Paraense Emilio Goeldi
Universidade Federal da Bahia
Universidade Federal de Vigosa

Universidade Federal do Estado do Rio de
Janeiro

Universidade Federal do Rio Grande do Sul
The Royal Botanic Gardens, Kew
Universidade Federal do Rio Grande

Senckenberg Research Institute Frankfurt/M.

University of Géttingen

Universidade Santa Cecilia

Colorado Mesa University

Universidade Federal do Rio de Janeiro
Instituto Agrondmico de Campinas
Instituto Chico Mendes de Conservacdo da
Biodiversidade

Universidade Federal do Rio de Janeiro
United States Botanic Garden

Instituto de Botanica de Sao Paulo
Universidade Federal de Lavras

Naturalis Biodiversity Center/Leiden
EMBRAPA

Universidade Federal de Pelotas
Universidade Estadual de Feira de Santana

Universidade Estadual do Rio Grande do Sul

Universidade Federal do Oeste do Para
Universidade Federal do Rio de Janeiro
Universidade Federal do Rio Grande do Sul
Instituto Federal Goiano

Universidade Estadual de Feira de Santana
Instituto de Botanica de Sado Paulo
Universidade Federal do Espirito Santo
Universidade Federal do Rio de Janeiro
Universidade Federal do Oeste da Bahia
Universidade Estadual de Feira de Santana
Universidade Estadual de Feira de Santana
Universidade de Sdo Paulo

Universidade Federal do Oeste do Para
University of Arkansas

Universidade Franciscana

Universidade Federal de Pernambuco
Universidade Federal do Oeste da Bahia
Universidade Federal de Vigosa
Universidade Federal Rural de Pernambuco
Universidade Federal do Oeste do Para

Thiago Bevilacqua Flores
Thiago Cobra e Monteiro
Thiago Erir Cadete Meneguzzo
Thiago Faria dos Santos
Thiago Fernandes

Thiago Vieira Costa

Thomas C. Philbrick

Thuane Bochorny

Tiago Arruda Pontes

Tiago Luiz Vieira Silva

Tiago Silva Lorencini

Tiago Souza Costa

Tiara Sousa Cabral

Tiina Sarkinen

Tilo Henning

Tulio Carmo Conceicdo

Ulisses Gongalves Fernandes
Valdeci Fontes de Sousa

Vali Joana Pott

Valner Matheus Milanezi Jorddo
Valquiria Ferreira Dutra
Vanessa Graziele Staggemeier
Vanessa Holanda Righetti de Abreu
Vanessa Lino de Lima
Vanessa Lopes Rivera
Vanessa Terra dos Santos
Vania Nobuko Yoshikawa
Vanina Gabriela Salgado

Vera Lucia Gomes Klein

Verénica Aydos Thode

Victor Martins Gongalez

Victéria Masson

Vidal de Freitas Mansano

Vinicius Antonio de Oliveira Dittrich
Vinicius Castro Souza

Vinicius Ferracini Bissoli

Vinicius Resende Bueno

Vitor Fernandes Oliveira de Miranda
Vivian Oliveira Amorim

Viviane Pagnussat Klein

Viviane Renata Scalon

Wallace Messias Barbosa Sdo-Mateus
Wanderson Luis da Silva e Silva
Wellerson Picanco Leite

Wellington Forster

Wesley Patricio Freire de S& Cordeiro
William Matzenauer

William Russel Buck

William Wayt Thomas

Yani Cristina Aranguren Diaz
Yasmim Vidal Hirao

Ykaro Richard Oliveira

Yoannis Dominguez

Yuri de Souza Vieira Couceiro

Yuri Fernandes Gouvéa

Yuri Rossine de Lima Bezerra

Zelia Rodrigues de Mello

Universidade de Sdo Paulo

Universidade Estadual Paulista

Jardim Botanico do Rio de Janeiro
Universidade Estadual Paulista

Jardim Botanico do Rio de Janeiro
Universidade Federal do Rio de Janeiro
Connecticut State University

Universidade Estadual de Campinas
Universidade Estadual Paulista

Universidade Estadual de Feira de Santana
Secretaria Municipal de Educagdo -Vitdria, ES
Universidade Federal do Rio de Janeiro
Instituto Nacional de Pesquisas da Amazénia
Royal Botanic Garden Edinburgh

Freie Universitat Berlin

Universidade Federal de Goias

Instituto de Botanica de Sdo Paulo
Universidade Federal do Rio Grande do Norte
Universidade Federal de Mato Grosso do Sul
Universidade Estadual Paulista

Universidade Federal do Espirito Santo
Universidade Estadual Paulista

Universidade Federal do Oeste do Para
Jardim Botanico do Rio de Janeiro

Universidade Federal de Uberlandia
Universidade de Mogi das Cruzes

Museo Argentino de Ciencias Naturales Bernardino

Rivadavia

Universidade Federal de Goias

Universidade Federal do Rio Grande do Sul
Universidade de Mogi das Cruzes
Universidade Santa Cecilia

Jardim Botanico do Rio de Janeiro
Universidade Federal de Juiz de Fora
Universidade de Sdo Paulo

Universidade Estadual de Campinas
Universidade Federal do Rio Grande do Sul
Universidade Estadual Paulista

Universidade Estadual de Feira de Santana
Instituto Nacional de Pesquisas da Amazonia
Universidade Federal de Ouro Preto
Universidade Federal do Rio Grande do Norte
Museu Paraense Emilio Goeldi

Universidade Federal do Rio de Janeiro
Faculdade de Tecnologia do Estado de Séo Paulo
Universidade Federal Rural de Pernambuco
Universidade Federal de Pernambuco

The New York Botanical Garden

The New York Botanical Garden

Universidad Simon Bolivar

Instituto de Botanica de Sao Paulo
Universidade Estadual de Feira de Santana
Universidade Estadual Paulista

Jardim Botanico de Recife

Universidade Federal de Minas Gerais
Universidade Federal Rural de Pernambuco
Universidade Santa Cecilia

Como citar este livreto/How to cite this booklet:

BFG (The Brazil Flora Group) 2021. Flora do Brasil 2020. 1-28

pp. Jardim Botanico do Rio de Janeiro, Rio de Janeiro.
http://doi.org/10.47871/jbrj2021001.

Fotos / Photos

Capa / Cover
Tryonia areniticola | Paulo Labiak

22 capa / inside front cover
Gnetum leyboldii | H. Medeiros

Pagina 1/ Page 1
Ilustragao/Line drawing | K. Sousa

Paepalanthus campanulatus | M. Trovo

Paginas 2 e 3/ Pages 2 and 3

Vanilla palmarum - Brassavola tuberculata - Hirtella glandulosa -

Clusia dardanoi - Pavonia spinistipula - Euphorbia phosphorea | L. Marinho

Balantiopsis brasiliensis | D. Peralta

Phyllodictyon anastomosans | C. Wallace

Ceradenia maackii | P. Labiak

Diderma hemisphaericum - Perichaena depressa| L. Agra

Jatropha paganuccii| A. S. Moreira

P4agina 14 / Page 14
E. Dalcin

Pagina 17 / Page 17

Amazoénia | R. Azoury - Caatinga | D. Cardoso - Floresta Atlantica | V.C. Souza

Cerrado | B. Walter - Pampa | G. Heiden - Pantanal | M. Gutierrez

Pagina 18 / Page 18
Cicero Rodrigues

Pagina 19/ Page 19
Dinizia excelsa | F. Obermiiller

Pagina 20 / Page 20
F. Obermiiller - R. Azoury - D. Daly

32 capa / inside back cover
Anemia elaphoglossoides | P. Labiak

42 capa / back cover
Kielmeyera fatimae | R.J. Trad

Realizagdo

Apoio

@CNPq FAPERJ

Conselho Nacional de Desenvolvimento
Cientifico e Tecnoldgico

Fuandig o Cartas Chagas Filho de Ampars
& Pemcuina do Ext o da Hio de_lenes

i __ MINISTERIO DA
MINISTERIO DO CIENCIA, TECNOLOGIA
MEIO AMBIENTE E INOVAGOES

E

gsiver 30

PATRIA AMADA

BRASIL

GOVERNO FEDERAL



Y

¥ FLORA 2020



	4fba232b69473d19b4f311929ec278f02fd03433c5f370fcc0c504160ed50c28.pdf
	be136a2082bda6cd037045be930988dcdfb3d0f61a0b9db2996917715de22aef.pdf

