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“A mais nobre espécie de beleza ¢ aguela gue ndo arrebata de ves, gue néo se vale
d@e assalfos tempestuosos ¢ embriagantes, mas que lentamente se infilira, que levamos
conosco quase sem perceber ¢ com que nos deparanios novamente ems um sonho, ¢ gue,
ajinal, apds fer longamente ocupade um lugar modesto em nosso coragio, apodera-se

conpletaments de nds, enchendo-nos os olhos de ligrimas ¢ o coragiv de dnsias”.

Friedrich Nietzsche, em Humano, demasiade humano.

... € fol assim para mim o cerrado, cuja beleza nio é dbvia

¢ precisa ser atentamente descobetta...
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Resumo

O cerrado € o segundo tipo vegetacional brasileiro em extensio territorial. Entre as reservas que ©
protegem, o Parque Nacional das Emas (PNE) € uma das matores e mais bem preservadas. O PNE,
com cerca de 132.000 ha, esta localizado no Planalto Central Brasileiro, no sudoeste de Goiss, sob
clima tropical subquente Gmido com trés meses de seca no inverno, A maior parte do PNE, mais de
90% de sua area, é coberta por fisionomias de cerrado {campo limpo, campo sujo, campo cerrado ou
cerrado sensu striclo). Até o momento, os dnicos estudos desenvolvidos no PNE envolviam sua fauna
{especialmente, a de maior porte) ou ¢ fogo.

De novembro de 1998 a cutubro de 1999, realizamos um levantamento floristico nas fisionomias
de cerrado no PNE, quando encontramos 601 espécies, pertencentes a 303 géneros e 80 familias.
Entre as espécies coletadas, 12 foram invasoras e sete, novas para ciéncia. A proporcio entre
espécies herbiceo-subarbustivas e arbustivo-arboreas foi de 3,03:1. As familias mais ricas em espécies
foram Asteraceae, Fabaceae, Poaceae, Myrtaceae e Lamiaceae, que compreenderam 48% do total de
espécies. Os resultados encontrados nesse levantamento mostraram 2 importancia do PNE para 2
conservacao do cerrado, pois de 8 a 20% das espécies relacionadas para essa formacio vegetal
OCOLTEM Na eserva.

Comparamos a distribuicio de espécies por familias obtidas para a flora do PNE com aquelas
obtidas por outros autores para o Dominio do Cerrado e o cerrado sensx Jato. Usamos esses padroes
mais gerais como modelos nulos contra os quais a distribuiciio de espécies por familias no PNE foi
testada, caracterizando assim sua flora e discutindo alguns padrdes fitogeograficos. As distribuicdes
dos tamanhos de familias e géneros foram deslocadas para a menor classe, com um maior nimero de
familias e géneros com uma unica espécie. A distribuicio de espécies por familias no PNE foi

significativamente diferente daquelas encontradas tanto no Dominio do Cerrado quanto nos
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componentes herbdceo-subarbustivo e arbustivo-arbéreo do cerrado semsw lato. O componente
hetbiceo-subarbustivo da flora do cerrado no PNE se caracterizou pela super-representacio de
Myrtaceae e subrepresentacio de Orchidaceae ¢ Lythraceze, e o componente arbustivo-arbdreo, pela
maior proporgio do que a esperada de Myrtaceae e Nyctaginaceae. Quando comparado com areas
disjuntas de cerrado, o PNE se mostrou bem distinto, ndo s6 em nivel de espécie, mas também em
nivel de familia.

A partir da lista flotistica obtida nas fisionomias de cerrado no PNE, nés construimos o espectro
biolégico dessa flora, segundo o sistema de Raunkiaer. As principais formas de vida foram os
hemicriptéfitos e os fanerdfitos, que representaram, respectivamente, 49,92% e 24,79% do nimero
total de espécies. Quando comparados a0 espectro normal de Raunkiaer, o espectro do PNE foi
significativamente diferente, devido especialmente 4 maior proporcio de hemicriptofitos. Outros
sitios de cerrado também apresentaram maiores proporgdes de hemicriptofitos e fanerdfitos, embora
a importancia relativa dessas classes tenha vatiado conforme as fisionomias predominantes. Quando
comparados a espectros biolégicos de outras formacdes vegetais, os sitios de cerrado formaram um
grapo distinto, com autovalores mais proximos daqueles dos hemicriptéfitos e faneréfitos. Os sitios
de cerrado se distinguiram dos das demais savanas pela subrepresentagio dos teréfitos. Ainda que
algumas vezes criticado quanto i sua aplicabilidade em comunidades tropicals, o sistema de
Raunkiaer foi 1til para caracterizar as floras de cerrado ¢ separa-las dos demais tipos vegetacionais.

No cerrado, como em outras savanas, os padrdes fenolégicos estio fortemente associados a
estacionalidade climiatica. Os padrdes de floracio e frutificacio da comunidade foram analisados,
relacionando-os as sindromes de dispersio e comparando os componentes herbiceo-subarbustivo e
arbustivo-atboreo. O componente herbiceo-subarbustivo se caracterizou pela maior proporgio de
espécies autocéricas, e o componente atbustivo-arbéreo, pela maior proporgio de espécies

zoocéricas. Houve uma estacionalidade marcante nos padroes de floragio e frutificacio da
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comunidade, embora eles tenham sido diferentes entre os componentes herbiceo-subarhustivo e
arbustivo-arbdreo. As espécies arbustivo-arbéreas floresceram principalmente no inicio da estagio
chuvosa, enquanto que as herbaceo-subarbustivas floresceram geralmente no final dessa estacio. Na
estacdo seca, quando a dispersao de seus didsporos é mais eficiente, a proporgio de espécies anemo e
antocoricas frutificando foi maior. Durante a estacio chuvosa, quando seus frutos podem se manter
atrativos Por mais tempo, as espécies zoocoricas frutificaram em maior nimero.

Ainda que freqiientemente negligenciado, o componente herbaceo-subarbustivo da flora do
cerrado é mais rico do gue o componente arbustivo-arbéreo, muito mais estudado. Tentamos
compilar um listagem das espécies herbiceo-subarbustivas que ocorrem no cerrado, usando como
critério de inclusao a classe de forma de vida. Todas as espécies ndo-fanerofiticas foram consideradas
como pertencentes ac componente herbaceo-subarbustivo. Listamos 2.856 espécies, um ndmero
maior do que o limite inferior de uma estimativa anterior. As familias mais ricas foram Asteraceae,
Fabaceae, Poaceae, Euphorbiaceae, Lamiaceae, Rubiaceae e Orchidaceae, que englobaram 53,47%
do ndmero total de espécies. A distribuicio dos tamanhos das familias no cerrado como um todo
pode ser usada para comparar e caracterizar o componente herbdceo-subarbustivo de dreas de
cerrado. Os géneros mais ricos foram Hypzis, Vernonia, Chamaecrista, Paspalum ¢ Mimosa, todos
pertencentes a uma das familias mais bem representadas. Nossa listagem provavelmente é uma
subestimativa do namero verdadeiro de espécies no componente herbiceo-subarbustive da flora do
cerrado, devido a0s poucos levantamentos disponivels em que essas espécies tenham sido também
coletadas. Futuros estudos que lidem com a vegetacio do cerrado ndo podem mais ignorar o
componente herbiceo-subarbustivo, que é mais rico e mais vulnerivel do que o componente

arbustivo-arboreo.
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Abstract

The cerrado, a savanna-like ecosystem, is the second largest vegetation type in Brazil. Among the
reserves that protect it, Emas National Patk (ENP) is one of the largest and best preserved. The
ENP, with about 132,000 ha, is located in the Brazilian Central Plateau, southwestern Goids State,
under warm and wet tropical climate with three dry months in winter. Most of ENP’s area, more
than 90%, is covered by cerrado physiognomies. Until now, all studies carried out within the reserve
were restricted to its fauna and fires.

From November 1998 to October 1999, we carried out 2 floristic survey in the cerrado
physiognotnies in ENP, when we found 601 species, belonging to 303 genera and 80 families.
Among the collected species, 12 were weeds and seven, new to science. The herbaceous to woody
species ratio was 3.03:1. The richest families were Asteraceae, Fabaceae, Poaceae, Myrtzfeae, and
Lamiaceae, which comprised 48% of the total number of species. The results obtained in this survey
showed the umportance of Emas National Park to the cerrado conservation, since from 8 to 20% of
the species related for this vegetation type occur in the reserve.

We compared the frequency distribuition of species per family obtained for the ENP flora with
those obtained by other authors for the cerrado vegetation and the Cerrado Domain. We used these
more general pattern as null models against which the frequency distribudon of species per family in
ENP was tested, characterizing thus its flora and discussing some phytogeographical patterns. The
frequency distribution of genus and family sizes was highy skewed to the smallest class, with a higher
number of monospecific genera and families. The distribution of species per family in ENP was
significantly different from those obtained in the Cerrado Domain and in the herbaceous and woody
components of the cerrado flora. The hetbaceous component of ENP flora was characterized by the

overproportion of Myrtaceae and underproportion of Orchidaceae and Lythraceae, and the woody
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component, by the ovetproportion of Myrtaceae and Nyctaginaceae. When compared with outlying
cerrado sites, the ENP was quite distinct, not only on species level, but also on famuily level.

Based on the florstic list obtained in the cerrado physiognomies in ENP, we constructed the life-
form spectrum of its flora, following Raunkiaer’s system. The main life-form classes were
hemicryptophytes and phanerophytes, which accounted, respectively, for 49.92% and 24.79% of the
total number of species. When compared with Raunkiaer’s normal spectrum, the ENP spectrum was
significantly different, due especially by the overproportion of hemicryptophytes. Other cetrado sites
presented also higher proportions of hemicryptophytes and phanerophytes, although their relative
importance varded according to the prevailing physiognomies. When compared with life-form spectra
from other vegetation types, the cerrado sites formed a distinct group, with eigenvalues closer to
those of the hemicryptophytes and phanerophytes. The cerrado sites distinguished themselves from
the savanna sites by their under-representation of therophytes. Even if sometimes criticized in its
application on tropical communities, Raunkiaer’s system was useful to characterize the cerrado floras
and to separate it from other vegetation types.

In the cerrado, as in other savannas, the phenological patterns are closely linked to the climanc
seasonality. The flowering and fruiting pattemns of the community were analysed in relation to
dispersal syndromes, comparing the herbaceous and the woody components. The herbaceous
component was characterized by an ovetproportion of autochorous species, and the woody
component, by an overproportion of zoochorous species. There was a striking seasonality in the
community-wide pattern of flowering and fruiting, although they were different berween the
herbaceous and the woody components. Woody species flowered mainly during late dry and early
wet seasons, whereas herbaceous species flowered generally during late wet season. At the dry
season, when their diaspores could be dispersed more efficiently, the proportion of fruiing anemo

and autochorous fruits was higher. During the rainy season, when their fruits could be kept ateractive




for longer time, the number of fruiting zoochorous species reached its peak.

Even if frequently neglected, the herbaceous component of the cerrado flora is richer than the
much more studied woody component. We tried to compile a checklist of the herbaceous species
that occur in the cerrado, using life-form class as criterion of inchusion. All non-phanerophytes
species were assumed to belong to the herbaceous component. We listed 2,856 spectes, a figure
higher than the lower limit of a previous estimation. The richest families weze Asteraceae, Fabaceae,
Poaceae, Lamiaceae, Euphorbiaceae, Rubiaceae, and Orchidaceae, which accounted for 53.47% of
the total number of species. The distribution of family sizes in the cerrado as a whole can be used to
compate and characterize the herbacecus component in cerrado sites. The richest genera were
Hyptis, Vernonia, Chamaecrista, Paspalum, and Mimosa, 2l belonging to one of the best represented
families. Our checklist is probably an underestimation of the actual number of species in the
herbaceous component of the cerrrado flora, due to the few surveys currently available in which the
herbaceous species had also been sampled. Future studies dealing with the cerrado vegetation can no
longer ignore the herbaceous component, which is richer and more vulnerable than the woody

component
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Introdugido geral

O Cerrade € a segunda maior provincia fitogeogrifica brasileira e também a segunda mais
ameacada. Sua area nuclear ocupa a maior parte do Planalto Central Brasileiro, onde se situa o
Parque Nacional das Emas (PNE), uma das maiores e mais importantes teservas dentre aquelas que
representam © Cerrado. Nio obstante, embora vérios estudos envolvendo sua fauna de maior porte e
a dindmica das queimadas tenham sido li desenvolvidos, sua vegetacio permaneciz praticamente
desconhecida. Por esses motivos, decidimos dar nossa contribuicdo 20 conhecimento da vegetagio
da reserva, estudando a flora do cerrado sensw fato 14 existente e alguns de seus aspectos ecoldgicos.

No primeiro capitulo, procuramos caracterizar o PNE a partir de algumas informacdes existentes
na literatura e outras obtidas durante nosso trabalho. Esperamos, assim, que o leitor tenha
informac¢es sobre sua localizacio, seu tamanho, sob qual clima se situa, seu relevo, seus tipos de
solo, sua fauna, sua vegetagio e sobre a questio do fogo em sen interior. Procuramos relacionar os
trabalhos desenvoividos até agora na reserva, nos quais aqueles com mais interesse podem procurat
outras mformacoes.

Se desejamos conhecer a vegetacio do cerrado sersw Jato no PNE, devemos, antes de mais nada,
conhecer quais sdo as espécies que compéem a sua flora. No segundo capitulo, listamos as espécies
encontradas, procurando descrever a flora do cerrado no PNE e comparar seus dois componentes, o
componente herbiceo-subarbustivo e o arbustivo-arbéreo. A lista floristica obtida foi a base para os
trés capitulos seguintes.

Como o capitulo anterior, o terceiro capitulo também trata da flora do cerrado sensw /ato no PNE,
ainda que com outra abordagem. Se, no capitulo 2, procuramos descrever a flora do cerrado sensu lato
no PNE e comparar seus dois componentes, no capitulo 3, tentamos comparar essa flora com

padrOes mais gerats, tanto para o cerrado sewsy /afo quanto para todo o Dominio do Cerrado.
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"Também procuramos comparar a flora do PNE com aquelas de dreas disjuntas de cerrado no estado
de Sdo Paulo.

Um modo de se analisar comunidades vegetais sem necessitar de detalhamento taxondmico é com
¢ estado das formas de vida. No quarto capitulo, construfmos o espectro de formas de vida para 2
flora do cerrado no PNE, comparando com o esperado de acordo com a literatura. Quando
comparado a espectros de formas de vida de outros tpos vegetacionais, os espectros de cerrado
formam um grupo distinto? Procuramos responder a essa pergunta, ainda nesse capitulo, compilando
espectros construidos por varios autores para diversas regides do mundo e em diversas formacdes
vegerais.

De acordo com informagdes disponiveis na literatura, os componentes herbaceo-subarbustivo e
arbustivo-atbéreo do cerrado se comportam de maneira distinta no que diz respeito a fenologia.
Considerando 2 comunidade vegetal do cerrado sensw lato, os padrGes de floracio e frutificaciio se
comportam de que maneira? Esses padrdes sio diferentes para os dois componentes da flora? Essas
perguntas motivaram o quinto capitulo, em que estudamos os padrdes fenoldgicos reprodutivos da
comunidade vegetal no cerrado do PNE.

Embora o componente arbustivo-arbéreo do cerrado seja relativamente bem estudado, o
componente herbaceo-subarbustive permanece ainda pouco conhecido. Estimativas recentes dizem
que enquanto o componente arbustivo-arbdreo possui cerca de 1.000 a 2.000 espécies, ©
componente herbiceo-subarbustivo possui de 2.000 2 5.000 espécies. Para termos idéia de quio rica
é essa flora, compilamos, no sexto capitulo, uma listagem das espécies que ocorrem no componente
herbiceo-subarbustivo da flora do cerrado sensw lato, consultando os poucos levantamentos floristicos
ou fitossociologicos disponiveis, revisGes taxondmicas e exsicatas depositadas em herbaro.

Uma vez que a palavra “cerrado” ¢ usada em sentidos diferentes ao longo do texto, é necessario

que deixemos claro qual significado adotado por nés em cada caso: 7} quando estivermos nos
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referindo ao Cerrado como provincia fitogeogrifica, usaremos “Dominic do Cerrado” ou,
simplesmente, “Cerrado”, com iniciais maitsculas. Neste sentido, estamos incluindo todos os tipos
vegetacionais que aparecem mnessa provincia, isto é, n3o sé o cerrado, mas também 2z floresta
estacional, floresta ripicols, vereda de buriti, campo dmido, campo de murandu, campo rupicola efc;
#) guando estivermos nos referindo ao cerrado como tipo vegetacional, usaremos “cerrado semw
lata”, “vegetagio de cerrado” ou, simplesmente, “cerrado”, com iniciais mindsculas. Neste sentido,
adotamos 2 divisio fisionémica de Coutinho (1978); 7#) quando estivermos nos referindo a uma das
fisionomias do certado semsu Jato, a fisionomia savanica mais fechada de acordo com o conceito de
Coutinho (1978), usaremos “cerrado semsw szricts”. As traducSes do portugués para o inglés das
fisionomias do cerrado semsx lato seguirdo o proposto por Sapmiento (1984). Assim, teremos: campo
limpo — grassland, campo sujo — shrab savanna, campo cerrado — sapanna woodland; cerrado sensu siriclo —
woodland, cerradao — tall woodland.

Finalmente, em relagio 2o formato da tese, gostariamos de fazer algumas consideracdes. A
deliberacio da CCPG da Unicamp n® 001/98 estabelece a divisio da tese da seguinte forma:
Resumo, Abstract, Introducio Geral, Capitulos, Conclusiio Geral e Referéncias bibliograficas. No que
diz respeito aos capitulos, essa mesma deliberacio permite a formatacio de cada um deles de acordo
com as normas das revistas cientificas a que serio submetidos. Como as revistas que escolhemos
para publici-los exigem ou, 20 menos, permitem 2 sua redacio em inglés, nossos capitulos, com
excecio do primeiro, foram escritos pesse idioma. A divisio em capitulos se justifica, pois toma a
publicacio dos artigos cientificos menos trabalhosa, embora, devido a independéncia de um capitulo

em relacdo aos demais, repeticOes tornem-se MevItavels.
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1. Caracterizacido do Parque Nacional das Emas (GO)

introducio

O Pargue Nacional das Emas (PNE) foi criado em 1961, pelo decreto federal ne 49.874, a partir
de terras doadas ao Estado pelo fazendeiro Filogonio Garcia. Em 1972, o decreto federal ne 70.376
excluin dos limites do PNE parte das cabeceiras dos tios Jacuba e Araguaia, estabelecendo sua
delimitacio atual, com 132.941 ha. O PNE recebeu este nome devido ao grande nimero de emas
(Rhea americana) que podem ser observadas em seu interior. O PNE, juntamente com o Parque
Nacional de Brasiliz e o da Chapada dos Veadeiros, representa uma das principals reservas de
Cerrado no Brasil e ¢ considerado a maior e mais bem preservada (IBDF 1981), sendo, pois, uma das
areas criticamente prioritarias para a conservacio do Cerrado {Conservation International 1999).

Este capitulo tem por objetivo descrever as caracteristicas climaiticas, geomoérficas, edédficas,
vegetacionais e faunisticas do Parque Nacional das Emas, sintetizando as informacdes disponiveis na
literatura e inchundo algumas informacdes obtidas durante o levantamento floristico efetuado nessa

drea (Capitulo 2).

Yocalizacio

O PNE esta localizado no Planalto Central Brasileiro, na regido nuclear do Cerrado, nos
municipios de Mineiros e Chapadio do Céu, sudoeste do Estado de Goias, entre as coordenadas
17°49°-18°28’S e 52°39°-53°10°W (Figura 1). Dista cerca de 88 km de Mineiros, por estrada de

asfalto, e 28 km de Chapadio do Céu, por estrada de terra.

27




Clima

O PNE esta situado sob clima do tpo Aw de K6ppen (1948), ou seja, tropical subquente imido
com trés meses $eCos 1o inverno, ou Zonobioma 11 de Walter (1986), isto ¢, tropical dmido-arido
com chuvas estivais (Figura 2). A pluviosidade anual varia de 1200 a 2000 mm, concentrada entre
setembro e marco, e a temperatura média anual é de cerca de 24,6°C (Ramos-Neto & Pivello 2000).
Em junho e julho, ocotrem normalmente de uma a trés geadas, que atingem com maior intensidade

as dreas em topo de chapada (Ramos-Neto 2000). A ocorréncia de veranicos, curtos periodos de seca

durante o verdo, € rara (Ramos-Neto 2000),

Relevo e solo

O PNE contém formacdes areniticas pertencentes ao Grupo S3o Bento, da formacio Botucatu,
datadas do periodo Juro-Creticeo. Em alguns locais, como no Planalto do Rio Verde, ha depdsitos
tercidrios que formam platds (IBDF 1981). No parque, predomina um relevo plano, de topo de
chapada, com altitudes variando de 820 a 890 m, além de partes mais baixas, com até 720 m (Ramos-
Neto 2000). A fisiografia do parque é determinada pelo divisor de aguas entre as bacias dos rios
Formoso ¢ Jacuba (Figura 3). As nascentes do tio Jacuba sio caracterizadas por vales muito erodidos,

cujas escarpas sdo muito ingremes, as vezes com até 80°, ao contririo das nascentes do o Formoso,

que ndo excedem 20° de inclinagio (IBDF 1981). Os solos sio do tipo Latossolo Vermelho-Escuro e

Latossolo Vermelho-Amarelo, ambos distréficos (Ibama 1989).
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Vegetagio

Ramos-Neto (2000) realizou um mapeamento preliminar das formagdes vegetals no parque,
distinguindo, a partir de imagens de satelite Landsat, dreas de cerrado, floresta & campo Gmido
(Figura 3},

O cerrado no PNE apresenta quase todas as suas variacdes fisiondmicas, do campo hmpo ao
cerrado sensu strcto. Segundo o mapeamento de Ramos-Neto (2000}, predominam na reserva as
fisionomias abertas de cerrado — campos limpos, campos sujos e campos cerrados — que ocupam
78,5% da area (104.359 ha), especialmente nas dreas planas de topo de chapada (Figura 4). Nessas
fisionomias mais abertas, ha grandes extensdes em que predominaz uma espécie de gramines, o
capim-flecha (Tristachya leiostachya) (Ramos-Neto 2000). O cerrado semsw siricto ocupa 13,8% da drea
(18.408 ha), sendo encontrado principalmente nas encostas da bacia do rio Jacuba (Figura 5). Além
do cerrado, outras formacles vegetais estio presentes na reserva: as areas de campos umidos,
campos de murundus e buntizais representam 4,8% da reserva (6.377 ha) e estio associadas is
varzeas dos cursos dagua (Figura 6); as dreas de florestas estacionais semideciduas e ripicolas
ocupam 2,9% (3.853 ha) e estdo associadas, respectivamente, a solos mais férteis e a cursos d'agua.

Os limites entre o cerrado semsw lafo e os demals tipos vegetacionais normalmente sao abruptos,
quer com as areas de varzeas (Figura 5), quer com as manchas de floresta estacional. Cada uma das
fisionomias de cerrado amostradas no PNE foi caracterizada por fotografias (Figura 7) ¢ perfis

diagramaticos de 15 x 1 m (Figura 8).
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Goids {modificado de Ramos-Neto 2000).
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Figurz 4. Topo de chapada no Parque Nacional das Emas (17°49-18°28°S, 532°39°.33°10°W), Goids, mostrando o

predominio de fisionomias abertas de cerrade (novembro de 1998}

Figura 5. Encosta da bacta do ro Jacuba no Parque Nacional das Emas (17%49-18%28°S, 32°39°-53°10°W), Goids,

mostrando o predeminio de cerrade sensw stricto 2 0 limite abrupto entre este £ o campo Gmido (novembro de 1998}
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Figura 6. Campo Amido e vereda de buritis no cérrego Buriti Torto, Parque Nacional das Emas (17°49°-187287, 32°39-

537107, Goids (maio de 1999).

Figura 7. Fisionomias de cerrado no Parque Nacional das Emas (17°49°-18°288, 52°39°-33°10°W), Gotds. a) campo kmpo
{outubro de 1999), b) campo sujo {novembro de 1998), ¢} campo cerrado (outubro de 1999), d) cersado sensu siriciy

{outubro de 1999).
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Figura 8. Perfis diagramiticos em quatro fisionomias de cerrado ne Pargue Nacional das Emas, Goids. Legenda: 1)
campo lmpo (18°06734,17S, 52°55'11,2"W), b) campo sujo (18°13708,6"S, 52°45°15,9"W), ¢) campo cerrzdo
(18°04'59,37S, 52°52°06,9"W), d) cerrado semsw sorice (18°11°11,278, 52°44°35,97W). 1 = Tristachya kiostachys, 2 =
Mimoss raduta, 3 = Andropggon lencostackys, 4 = Erythroxylum suberosum, 5 = Allagoptera leucocalyx, 6 = Comphrena virgata, 7
= Parinart exvelsa, 8 = Fyptts vilipsa, 9 = Kielmeyra variabilis, 10 = Pouteria ramsifiora, 11 = Cozoloba densifrions, 12 = Talisia
angustifolia, 13 = Asosmium subskgans, 14 = Strypbnodendron adstringens, 15 = Aftaka geracnsis, 16 = Chamagcrista cathartica,
17 = Poidium larmotteanuns, 18 = Axongpus barbigerss, 19 = Vachysia thyrsotdsa, 20 = Ouratea spectabilis, 21 = Connarus
suberosus, 22 = Protium heplaphyllam, 23 = Pouteria toria, 24 = Aristida riparia, 25 = Hymenaea stigonocarpa, 26 =
Campomanesia pubsseens, 2T = Quaisa parviflors, 28 = Banbinia rafe, 29 = Didymopanax: vinosum, 30 = Diospyros hispida, 31 =
Anadenanthera faicaia, 32 = Byrsonima basitoba, 33 = Tabebuia aurea, 34 == Kielmeyera coriaea, 35 = (Jualea grandiffora.
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Fauna

A fauna do PNE, notadamente as aves ¢ os mamiferos de maior porte, constitul o aspecto mais
relevante do parque do ponto de vista tutistico (IBDF 1981). Fonseca ¢f 4/ (2000) consideraram o
PNE talvez o melhor local para se observar animais de grande porte na América do Sul. Alguns
estudos foram realizados envolvendo essa fauna: Redford (1983) elaborou uma lista preliminar dos
mamiferos ocorrentes no PNE; Rodrgues & Monteiro (1996) estudaram a relagio comensal entre o
veado-campeiro (Ozofocerns begvartiousy e a ema (Rbea americand); Silveira ef al (1997) observaram a
associacao em cagadas entre o falcdo-aplumado (Fakn femoralis) e o lobo-guard (Chrysocyon brackhyurus),
Jacomo & Silveira (1998) relataram a captrura de uma raposa (Cerdogyon thous) pot uma sucuri (Eunectes
murinus); Siveira ef al. (1998) registraram a ocorréncia do cachorro-vinagre (Speothos venaticus) na
reserva; Rodrigues ¢f a/. (1999) relataram a ocorténcia de albinismo parcial de um individuo de veado-
campewo (0. bezoarticns), comparando-o com individuos normais; e Rodrigues & Monteiro (2000)
estudaram os padroes de atividade do veado-campeiro (O. besoartions) e encontraram atividade mais
intensa nos meses umidos.

Quanto aos animais invertebrados, ha alguns estudos estio relacionados ao fendémeno de
bioluminescencia de certas larvas de coledpteros do género Pyrarinus (Phengodidae). Viviani &
Bechara (1997), por exemplo, analisaram a bioluminescéncia e o ciclo de vida de 17 espécies de

besouros dessa familia no parque e em seu entomo.

Fogo

O fogo no PNE ¢ um dos prncipats fatores de impacto: 2 cada trés anos aproximadamente,

quennadas incontrolaveis (Figura 9) chegam 2 afetar mais de 70% de sua drea (Ramos-Neto &
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Pinheiro-Machado 1996), eventualmente atingindo até as copas das arvores (Figura 10). Dada a
importancia do fogo, boa parte dos estudos desenvolvidos no parque aborda a dinimica das
queimadas ou a sua influéncia sobre 2 fauna de maior porte. Shimabukuro ¢ 7/ (1991) analisaram o
uso de imagens de satélite como ferramenta para calcular e monitorar as 4reas afetadas pelo fogo no
PNE. Ramos-Neto & Pinheiro-Machado (1996) estudaram a relacio do aumento da biomassa do
capim-flecha (Tvistachya kiostachyd) com a ocorréncia de incéndios de grandes dimensdes. Ramos-
Neto (1997) registrou, no Parque Nacional das Emas, pela primeira vez # loco, queimadas naturais no
cerrado. Silveira ¢f @l (1999) avaliaram o impacto de duas queimadas em 1994 e 1995 na fauna de
mamiferos de grande porte ¢ recomendaram um programa de manejo do fogo que envolvera
queimadas controladas em diferentes porcdes do Parque. Ramos-Neto (2000) estudou virios
aspectos do regime de queima no PNE, incluindo a recuperacio da fitomassa epigéia e o balanco de
nutrientes apds o fogo, considerando suas implicacdes para a conservacdo da reserva. Ramos-Neto &
Pivello (2000) registraram a ocorténcia de queimadas no PNE, tanto as provocadas por raios quanto
as provocadas por a¢io humana, e concluiram que estas sio mais comuns na estagdo seca e queimam
areas maiores e aquelas, mais comuns no inicio e no final da estagio chuvosa e queimam 4areas

menores. Por essa razao, eles recomendam a reavaliagio das politicas de manejo atuais do parque.
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Figura 9. Queimada em 4rea de cerrado no Parque Nacional das HEmas (17°49°-18°28'8, 52°39°-33°10°W), Goids (mao de

1999,

Figura 10. Queimada em drea de cerrado no Parque Nacional das Hmas (17749-18°28'S, 52°39°-53°10°W), Goias,

atingindo a copa de um individuo de Anadenanthers fakata (maio de 1999},
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2. The cerrado flora in Emas National Park (central Brazil)

Abstract — From November 1998 to October 1999, we carried out a floristic survey in the cerrado physiognomies in
Emas National Park (cenrral Brazil), one of the most important cerrado reserves, with about 132,000 ha. We found
601 species, belongmg to 303 genera and 80 families. Among the collected species, 12 weze weeds and seven, new to
science. The herbaceous to woody species ratio was 3.03:1, The richest families were Asteraceae, Fabaceae, Poaceae,
Myrtaceze, and Lamiaceze, which compnsed 48% of the total number of species. The results obtained showed the
importance of Emas National Park to the cerrado conservation, since from 8 to 20% of the species related for this
vegetation type occur in the teserve. We emphasize the need of more floristic surveys in which the frequently

neglected herbaceous component is also sampled.

Resumo ~ De novembro de 1998 a ourubro de 1999, realizamos um levantamente flodstico nas Ssionomias de cerrado
no Parque Nacional das Emas (Goiss, Brasil), urna das mais importantes reservas de cerrado, com cerca de 132.000
ha. Encontramos 601 espécies, pertencentes a 303 géneros e B0 familias. Entre as espécies coletadas, 12 foram
invasoras e sete, novas para ciéncia. A proporcio entre espécies herbiceo-subatbustivas e arbustivo-arbéreas foi de
3,03:1. As familias mais dcas em espécies foram Asteraceae, Fabaceae, Poaceae, Myrtaceae e Lamiaceae, que
compreenderam 48% do total de espécies. Os resultados encontrados mostraram a importincia do Parque Nacional
das Emas para 2 conservagio do cetrado, pois de 8 a 20% das espécies relacionadas para essa formacio vegetal
ocorrem na reserva. Ressaltamos a necessidade de levantamentos floristicos que amostrem também o componente

herbiceo-subarbustivo, freqiientemente negligenciado.

Key words ~ cerrado; savanna; floristics; flora; central Brazl Emas Nationza] Park.

Introducton

Formerly, about 23% of the Brazilian territory was covered by the Cerrado Domain, especially in

central Brazil (Ratter ef 2/ 1997). As its name mmplies, in the Cerrado Dormain, the cerrado vegetation
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prevails. Even if frequently neglected, the cetrado vegetation stands out by its high floristic richness
(Ratter ez 4. 1997). Castro et al. (1999) compiled several floristic and phytosociological surveys carried
out in cerrado sites from all over Brazil and estimated that 3,000 to 7,000 vascular plant species occur
n this vegetation type. In addition to its floristic richness, the cerrado presents a high degree of
endemism. Lenthall ¢7 4/ (1999), for instance, listed 234 woody species occurring in 10 cersado sites
and verified that 80% of them were restricted to this vegetation type. Due to the high richness, high
degree of endemism, and present conservation status, Fonseca ¢ 2/ (2000) included the cerrado
among the hotspots for conservation in the world.

According to Rizzini (1963), the cerrado flora has two components, the herbaceous and the
woody ones, which are antagonistic because both are heliophilous. Following Coutinho’s (1990)
concept of cerrado, the importance of the herbaceous component decreases from open to closed
physiognomies, while the mmportance of the woody component increases. Mantovani & Martins
(1993) compared some cerrado sites and found a ratio between the herbaceous and the woody
components ranging from 2:1 to 3:1.

Castro ¢f al (1999) emphasized the almost complete absence of studies that had sampled the
herbaceous component, even though it is richer than the woody component. He also highlighted the
uneven distribution of surveys, which are concentrated in few well studied areas (Castro er a/. 1999).
In Goids State, there are surveys — published at least — only in Goidnia, Goids, Mossamedes, Padre
Bernardo, Serra Dourada, and Silvania (see Ratter ef 4/ 1996 and Castro ef a/. 1999 for references).

Castro (1994) analysed the floristic composition of the woody component of 78 cerrado sites and
found a strong geographic pattern in the distribution of its flora. They recognized two main groups,
separated by a line that goes from northeastern to southwestern Brazil. The northwestern group is
characterized by the presence of Curatella americana L. (Dilleniaceae) and the southeastern group, by

the presence of Piplocarpha rotundifolia (Iess.) Baker (Asteraceae).
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The Emas National Park (ENP) is the largest cerrado reserve and the most mportant among
those that represent this vegetation type (Conservation International 1999). The need of knowing the
ENP flora had already been mentioned on its management plan (IBDF 1981). Although some
papers about wildfires and 1ts fauna exist (.2, Ramos-Neto & Pivello 2000, Rodngues & Monteiro
2000;, the vegetation of ENP remains poorly studied. An intense and systematic floristic survey, as
carried out by us, will contribute to the knowledge of the ENP flora in particular and of the cerrado
flora in general, especially of the poorly known herbaceous component. Furthermore, with this
survey, we intend to provide subsidies for other studies carried out in the reserve and for
phytogeographical studies about the cerrado flora.

To reach these aims, we will try to answer the following questions: What is the floristc
composition of the cerrado physiognomies in ENP? Which families are the richest ones in its flora?
Does the herbaceous to woody species ratio lie between those found by Mantovani & Martins
(1993), that is, between 2:1 and 3:1? Are there woody species that should be included in the checklist

elaborated by Castro ef 4/, (1999)?

Material and Methods

The ENP is located int the Brazilian Central Plateau, southwestern Goids State (17°49°-18°28°S,

52°39°-53°10°W), in the cerrado core region. The park was created on 1961, by Federal Decree
49.874, with 132,941 ha. Regional climate is tropical and humid, with wet summer and dry winter,
which is classified as Aw following Képpen’s (1948) system. Annual rainfall vaties from 1,200 to
2,000 mm, concentrated from October to March, and mean annual temperature hes around 24,6°C
(Ramos-Neto & Pivello 2000). Three quarters of ENP consist of flat tableland, 820-888 m high, and

the remaining area consists of hilly terrain, 720-820 m high (Ramos-Neto & Pivello 2000).
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The cerrado in ENP presents almost all physiognomies found in this vegetation type, from campo
limpo {a grassland) to cerrada sensu stricto (a woodland). In the reserve, open cerrado physiognomies —
campo dmpo, campo suje (a shrub savanna), and campo cerrads (a savanna woodland) — prevail, covering
68.1% of the total area, especially on the flat tableland (Ramos-Neto & Pivello 2000). The more
closed cerrado sensu stricio covers 25.1% of the reserve, mainly on the hilly terrain. Other vegetation
types also exists in the reserver wet fields (4.9% of the total area) and riparian and seasonal
semideciduous forests (1.2%).

In all cerrado physiognomies occurring in the reserve, we carried out a floristic survey from
November 1998 to October 1999, in monthly field trips. On each one of them, the sampling effort
varied from 50 to 60 hours. We established routes through the firebreaks that cross the reserve
(Figure 1) and, on each day, we covered one of these routes. The routes comprised the following
reference points (with approximate distances): i) Uz, Ui, Q, R, S, T, Uz (51.5 km); i) Ua, V, Py, O, Uy
(52.5 km); 11} O, M, N, P1 (45 kmy); iv) V, P2, W, Y, V (47.5 km); v) X, Z1, Zo, Z3, Z2, 71, Y, W, X
#7.5km); vi) A, B, ], G, D, C, Kz, Ky, A (48 km).

We collected fertile botanical material along the pre-established routes. On the last two field trips,
we collected also sterile material from the species previously not found at reproductive stage. We
recorded information such as height; petals, sepals, and bracts colors; presence of latex; presence of
characteristic odor; and growth habit. These informations were included in the voucher labels.

The collected matetial was identfied on species level by comparing it to lodged vouchers and
consulting taxonomic references. The specimens were then sent to taxonomists for confirmation.
The voucher material was lodged mainly at the Sao Paulo State Botanical Institute herbarium (SP),
but also at the following herbaria: CES], FLOR, HRCB, HUEFS, IAC, SP, SPF, UB, and UEC.

The species wete classified in families according to the system proposed by Judd ¢ 4/ (1999). It is

important to highlight that in their system of classification some families, treated in a strict sense by
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other authors (e.g, Cronquist 1988), were treated in a broad sense. For example, Apocynaceae, in
Judd’s er al (1999) system, includes Asclepiadaceae (sensw Cronquist 1988); Fabaceae includes
Mimosaceae and Caesalpiniaceae; and Malvaceae includes Bombaceae and Stercualiaceae.

We also classified the species in life-forms following Raunkiaer’s (1934) system adapted by
Muelles-Dombois & Ellenberg (1974). We considered the chamaephytes, epiphytes,
hemicryptophytes, geophytes, lianas, vascular parasites, and therophytes as belonging to the
herbaceous component and the phanerophytes as belonging to the woody component. We applied
the chi-square test (Zar 1999) to verify if the herbaceous to woody species ratio was significantly
different from the expected by Mantovani & Martins (1993). The results found were compared to

the patterns obtained by Castro ¢ 4/ (1999).
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Figure 1. Firebreaks, with reference points, n Emas National Park (17°49-18°28'S, 52°39°-53°10'W), Goiis State, central
Brazil (after Ramos-Neto 2000, modified).
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Results

In the floristic survey, we collected 2,123 voucher specimens, representing 601 species, 303
genera, and 80 families (Table 1). Of the 601 species, 571 were identified on species level, including
one new to science, Pirigueta emasensis Arbo (Turneraceae). Six out of the remaining 30 species were
also new to science and are currently being described by taxonomists: unona sp. nov. (Annonaceae),
Gyrostelma  sp. nov. (Apocynaceae), Dimmerostema sp. nov. {Asteraceae), Ipomoea sp. nov.
(Convolvulaceae), Hybanthus sp. nov. (Violaceae), and another Convolvulaceas that belongs to a new
genus. There were 22 species identified on genus level, one identified on family level, and one that
we could not identify even on family level.

Twelve species (2.00% of the total number of species) were considered by Mendonca ef 2/ (1998)
as weeds that do not occur spontaneously in cerrado. In the cmpo /impo, we found 131 species; in the
camgpo sujo, 439; in the campo cerrade; 419, and, in the corvads sensu stricto, 217. OF the 601 species, 149
were phanerophytes and included in the woody component, while 452 presented other life-forms
and were included in the herbaceous component. The herbaceous to woody species ratio was 3.03:1,
a value ot significantly different (* = 0.014, P = 0.906) from the highest ratio (3:1) found by
Magntovam & Martins (1993).

The nchest families were, on decreasing order, Asteraceae, Fabaceae, Poaceae, Myrtaceae,
Lamiaceae, Malpighiaceae, Euphorbiaceae, Apocynaceae, Malvaceae, Rubiaceae, and
Convolvulaceae, which represented 66.22% of the total number of species (Figure 2). In the
herbaceous component, the richest families were Asteraceae, Fahaceae, Poaceae, Lamiaceae,
Eunphorbiaceae, Malpighiaceae, Myrtaceae, Convolvulaceae, and Apocynaceae, which comprised
65.27% of the herbaceous species (Figure 3). In the woody component, the richest families were

Fabaceae, Myrtaceae, Malpighiaceae, Melastomataceae, Annonaceae, Apocynaceae, Vochysiaceae,
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Bignoniaceae, Nyctaginaceae, and Rubiaceae, which together accounted for 62.42% of the woody

species (Figure 4).

Seventeen out of 149 woody species (11.41%) were not included by Castro of o/ (1999} in their

checklist for the cerrado woody flora: Annena sp. nov., Awuea tinervis Meisn., Apoclada arenicola

McClure, Banisteriopsis acerosa (Wied.) B. Gates, Calliandra macrocalyx Harms, Dalbergia cuiabensis Beath.,

Mimosa amnis-airi Barneby, M. gemmulata Barneby, M. bebecarpa Benth,, Myrda bracteats O. Berg, M.

camapuanensis N.F E. Silveira, M. crassifolia (O. Berg) Kinersk., M. fallax (Rich.) A. DC., M. linguacformis

Kiaersk., M. rbodeosepala Kiaersk., Olyra tagnara Sw., and Psidinm larnotteanum Cambess.

Table 1 — Species collected in the flonistic survey of the cerrado tn Hmas Natonal Pask (17°49-18°28’8, 52°39"-53°10°W)),

Goigs State, central Brazil Ch = chamaephyte, Ep = epiphyte, Geo = geophyte, H = hemiciyptophyte, Li = Liana,

Ph = phanerophyte, Th = therophyte, Vp = vascular parasite; physiognomy: 1 = campo fimpo (grassland), 2 3= campo sujo

(shrub savanna), 3 = mpe cerrade (savanna woodland), 4 = cerrads sensu stricts (woodland); # = M.A. Batalha's collector

aumber. The asterisk indicates those species related by Mendonca er o/ {1998) as weeds that do not occur

spontaneously in the cerrado.

Family/species if physiognomy #
Agcanthaceaze

Hygrophila brasiliensis (Spreng.) Lindau H 1 2 3 2306
Ruellia geminiflora Kunth H 2 03 2169
Ruellia incompta (Neesy Lindau Ch 3 3392
Alstroemenaceae

Alstroemeria gardneri Bak. H 2715
Amaranthaceae

Froelichia procera (Seub.) Pedersen H 2 3 2123
Gomphrena arboreseens L. £ H 2 2395
Gomphrena macrocphala A. St-Hil, H T2 3 2214
Gomphrena pobli Mog. H 1 2 3 2091
Praffia bebychrysoides (Moq.) Kuntze H i 2 3 2152
Plaffia jubata Mat. H 1 2 3 2283
Anacardiacese

Anacardium humile A, S+-Hil. Ch i 2 3 2050
Tapirira guianensis Aubl. Ph 3804
Annonaceae
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Family /species i physiognomy #
Annona coriarea Mart. Ph 3 4 2695
Annona crassiflora Mart. Ph 2 3 2403
Annona monticela Mast. H 2 3620
Annonz tomentosa R.E. Fries Ch 2 3 2347
Annona warmingiana Mello-Sitva & Pirani H i 2 3 3763
Amnnona sp. nov. Ph 2 3 2621
Bocageapsis mattagrossensis (R.E. Fries) R.E. Fres Ph 4 3508
Douguetia furfuracea (A, St-Hil) Benth, & Hook. £ Ph 12 3 2180
Dugnetia glabrinscnia (RE., Fres) RE. Fries Ch 1z 3 1935
Xylopia aromatica {Lam.) Mart. Ph 2 3 4 2515
Apiaceae

Didymopanasx macrocarpum Seem. Ph 12 3 2107
Didymapanax vinosum March. Ph 1 Z 3 2733
Eryngum cifiatum Cham. & Schitdl. H 1 2 3 3890
Eryngism juncenm Cham. & Schitdl. H 12 3 2566
Apocynaceae

Aslepias meliodora A. St-FiL H 1 2967
Aspidosperma macrocarpon Mart, Ph 3 4 2232
Aspidpsperma nobile Mitll, Arg. Ph 3 4 3661
Aspidasperma tomentosum Mart. Ph 3 4 4028
Barjonia cymosa Fourn. H 3 4 2897
Barjonia erecta (Vell.y K. Schum. H 2 2182
Blepharodon bicuspidatum Fourn. T 3 4 2451
Gyrostelma sp. nov. H 2 2081
Hangornia speciosa Gomez Ph 2 3 4 2106
Hemipogon acerosus Decne. H 2 3 2083
Himatanihus obovatur (Mull. Arg)) Woods. Ph 2 3 2380
Macrosiphonia longiflora Mull Arg. H 2 3 2218
Macrosiphania velamee (A. St-Hil) K. Schum. H 2 2610
Mandevilla wccinea (Hook & Arm) Woods. H 2 2577
Mandevilla pobliana (Standelm.) A. Gentry H 2 3 2099
Odontadenia lntea (Vell) Marker. Li 3 4 2645
Coeypetalum aegrealiflornm Foum, H 2 2241
Ranwolfia weddelliana Mill. Arg. H T 2 3 1962
Rbodocalyx: rotundifodias Mill. Arg. H 3 2281
Araceae

Seaphispatha gracilis Brongn. ex Schott H 3 2075
Arecaceae

Aerocomia acnbeata (Jacq.) Lodd. ex Mart. Ph 2 2498
Acrocomia hassleri (Barb. Rodr.) Hzhn Geo 1 2 3 3828
Aliagoprera campestris (Mart) Kuntze Geo 12 3 2006
Allagoptera lencocalyse (Mart) Kuntze Geo 1 2 3 2215
Attaka geraensis Barh. Rodr. Geo 2 2509
Svagrus flexnosa (Mart) Becc. Geo 2 3 4 2249
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Family /species ¥ physiognomy #
Axstolochiaceae

Aristolochia gibertii Hook. Li 2 2852
Aristolochia graciks Duch. Li 4029
Asteraceae

Acanthospermur anstrak (Loefl) Kuntze Th 2 2527
Achyrockine satureoides (Lam} A DC. Th 2 3400
“Apopyras sz;'armi?_rgﬁ (Baker) Nesom H 2 2176
Aspilia fohacea (Spreng.) Baker H 2 3 3377
Aspilia laevissima Baker H p 2704
Aspitia bucoglessa Malme H 2 3 2122
Aspitia platiphylla (Baker) Blake H 2 2848
Ayapana anpgdaliza (Lam.) King & H. Rob. H 2 3 3458
Baccharis capporum A. DC. Ch 2 3 3313
Baccharss humikls 5ch. Bip. H 2 3 2172
Bidens gardneri Gaxdner Th 3051
Calea clansseriana Baker H 3 377
Calsa cuneifolia A. DC. H 2 3 4011
Calea hymenslepis Baker H 2 2886
Calea platylgpis Sch, Bip. ex Baker H 2 3204
Campulochininm thlorolepis Baker H 3 3120
Campubockninm megacephalury (Mart.) King & H. Rob. H 2 3 2605
Chapialia integerrima (Velly Burk Th 2 3 2089
Chromolasna chaeseae H. Rob. Ch 2 3 3314
Chromolaena leacocephala Gardner Ch 2 3 3409
Chromolaena sguafida (A. DC.) King & H. Rob. Ch 2 3 2328
Chromolaena stackhvophyliz (Spr.) King & H. Rob. H 2 3416
Conyza bonariensis (L) Crong. Th 2 2497
Dasypiylbm sprengelianum (Gardner) Cabrera Ch 3 3042
Dimmerostema asperatum Blake H 2 3 2592
Dimmerostema brasifiansm Cass. H 2 3 3161
Dimmersstera retifolium (Sch. Bip.)Blake H 2 3 2246
Dimmerostemia sp. nov. H 2 2010
Ekphantopus biflorus Less. H 3 3159
Elephantopus mollis L. H 2 3 3128
E&phantspus racemoszus Gardner H 2 3412
Emifia coccinea (Sims.y Sweet * Th 2 2364
Erechtites bisracitolia (L) Raf. * Th 2 2368
Eremanibus srythropappas Sch, Bip. Pk 2 3 2213
Eremanthus glomerniatus Less. Ph 3 3333
Eremanthus sphavrocephalus Baker H 2 3 2273
Eupatorin betonscaeforme Baker H z 3402
Eupatorium campestre A, DC. H 2 3 1996
Eupatorium lantgerwrr Hook 8 Am. H 3 3946
Eupatorinm wryrivcephalurs Gardner Ch 2 3406
Eupatoriun prrpurascens Sch. Bip. H 2 3093
Espatorium articfolium L. L. H 2 1973
Eupatorium sp. H 2 3309
Grochnatia barrosoae Cabrera Ch 3 3484
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Family /species i physiognomy #
Gocknatia putehra Cabrera Ch 3 3014
Haoehneplryton triscoides (Gardner) Cabrera H 2 3 3596
Ichthyothere sp. 1 H 2 3 4 2121
Ichthyothere sp. 2 H 2 3 3792
Ichthyothere sp. 3 H 3 3363
Lsostigma megapotarsicum Scherff H 1 2 3 4 2149
Isostigma sp. H 3 3819
Mikania cordifolia (L) Willd. 1i 2 3156
Ortbapappus angustifelins (Sw.)) Gleason * H 2 2402
Piptocarpha rotundifolis (Less)) Baker Ph 2 3 1957
Poroplylium angustissimum Gardner Th 2 3 4 2513
Frendobrickslia pinifabia (Spr)) King & H. Rob. H 2 3 4 3491
Prorocasion virgatum () A. DC. H 2 3 3155
Riencourtia oblongifolia Gardner H 12 3 2331
Réenconriia tenuifolia Gardner H T2 2256
Spilanthes nervosa Chod. H 3 1900
Stilpnopappus glomerniatus Gardner H 10z 2877
Stilpnapappus speciosus Baker H 2 2504
Stomatanthes dictyophyllum (A. DC.) King & H. Rob. H z 3 2355
Vernonia argentes Less. H 23 2388
Vernonia bardanoides Less. H 1 2 3 2514
Vernonia brevipetiolata Sch. Bip. H 2 3 3189
Vernonia buddieiifolia Sch. Bip. ex Baker H 1 2 2338
Vernonia compactiflors Mart. ex Baker H 12 3 2867
Vernonia desertorem Mart. ex A. DC, H 2 3 3567
Y ernonia erythroplhylla Mart. H 2 2094
Vernonia ferruginea Less. H 3 3510
Vernonia grandifiora Less. H 2 3 2487
Vernonia herbacea (Vell) Rusby H 2 3 1992
Vernonia ignobilis Less. H 2 3 2168
Vernonia polyanthes (Spreng) Less, Ch 2 2336
Vernonda pizlophylla A, DC. H 4 2832
Vernonia rubricantis Humb. & Bonpl. H 2 2375
Vernonia rubriramea Mart. Ch 2 3 3191
Vernonia simplex Less. H 2 4014
Vermonia tomentelia Mart. ex A. DC. H 2 3 2063
Vernonia tragiaefolia A. DC. H 2 2172
Vernonia parrowiifolia A. DC. H 1 2 3 3304
Vernonta vemosissimea Sch. Bip. ex Baker H 1z 2001
Vernomia virguiata Mazt. H 2 3 2033
Viguiera bakeriana Blake H i 2 3 2414
Vigniera sp. 1 H 2 3 2084
Vigniora sp. 2 H 2 1960
Wedelia macedoi T1. Rob. H 2 3 4 3920
Balanophoraceae

Langsdorffia bypogea Mart. VP 4 4030
Bignoniaceae
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Family/species ¥ physiognomy #
Anemopaegma arvense (Vell.) Stellfeld ex de Souza H 1 2 3 2883
Aneropasgra glawonrs Mart, ex A. DC. H 2 3 3035
Aunemopacgma seabrinseaken Mart, ex A. DC. H 1 2 3 1938
Arrabidaca brachypeda (A. DC.) Bur. Ch 2 3 4 2272
Arrabidaca pulchra {Cham,) Sandw. 1i 2 3 4 2460
Cybistax antispphillitica Mar. Ph 3 3246
Jacaranda caroba (Vell) A. DC. Ch 34 2275
Jacaranda decurrens Cham. Ch 2 3 4 3799
Jacaranda rafea Sihva Manso Ch 2 3 2267
Memora peduncnlata {(Vell.) Miers. Ch 2 3 2063
Tabehuia anres (Silva Manso) S. Moote Ph 2 3 3557
Tabebuiz ochracea (Cham.) Standl. Ph A 3659
Zeyheria montana Mart. Ph 2 3 2661
Boraginaceae

Cordia vilheanks Fresen. H 1 2 53 3811
Bromeliaceae

Agchmea bromelifolia (Rudge) Baker Ep zZ 3 2474
Ananas ananassotdes 1L.B. Sm. H 3 2878
Bilibergia magnifica Mez Ep 3 3755
Bromekia balansae Mez H 1 2 2013
Dickia tuberosa (Vell.) Beer H 4 2839
Burseraceae

Protinm ovatum Engl. Ph 2 3 1930
Cactaceae

Epyphyilm phyltantbus (L) Haw. Ep 3 3878
Caryocaraceae

Caryocar brastfenss Cambess. Ph zZ 3 4 1989
Caryophyllaceae

Pobyearpea corymbosa (L. Lam. Th 2 34 3359
Celastraceae

Plenckia poprines Retssek Ph 3 4 2277
Tontelea micrantha (Mart) AC. Sm. Ph 2 3 1934
Chrysobalanaceae

Couepia grandifiora (Mart. & Zucc.) Benth. ex Hook. f. Ph 4 3Ny
Licania bumilis Cham. & Schlwdi Ph 3 4 3034
Parinari excelsa Sabine Ch 1 2 3 1578
Clustacese

Kielmeyera abdita Saddi Ch 2 3 2095
Kielmeyera coracea Mart. Ph 2 3 4 2119

Eielmeyera grandifiora (Wavwra) Sadd: Pk 2 3 4 2061



. Family/species -

_physiognomy

52

i #
Kielmeyera rubriffera Camibess. Ph 3 43022
Kieimeyera trichophora Mart. Ck 2 3 2035
Kiehmeyera variabilis Mart. Ch 2 03 1915
Cochios;pém;aééaef :
Cochlospermum reginm: (Mart) Pilg. H 23 4 2428
Combretaceae -

" Buchénavia lomentoie Bichl Ph 3 4 4031
Combretum hilariansn D. Dietr. Ch 23 4 2133
Comméﬁnace_a:e o
Commelin obliqua V ahl Th 2 3 4 2060
Congnaraceae -

Connarus suberssus Planch. Ph 2 3 4 2374
Rownrea induta Planch. Ph 203 4 1931
Convolvulaceae

Evolvuius cresvaidis Marr, H 2917
Evoloudus fusous Meisn. H 2 3 3974
Evolosjus macrobiepharis Mart. H 2 3252
Ipomoea argentea Meisn, H 2 3 2651
Ipomoea campestris Meisn. H 2 3524
Tpommen procumbens Mart. ex Choisy H 2 2613
Ipomnea procarrens Melsn, Li 2 3 2295
Ipomoea sp. nov. H 2 3 2357
Tpomoea virgata Meisn. H zZ 3 3415
Jacquemontia guaranitica Hassl. H 2 2636
Jasquemontia sphaerocephala Meisn. H 2 3 2363
Merrenria comtorguens (Choisy) Hall, £, Li 2 3 4 2600
Merremia digitatz Meisn. 1a 3 4 2140
Turbina abuiibides (Kuath) O'Donnel H 2 3 2512
Convolvulaceae sp. 1, gen. sp. now. H 2 3 1967
Cucurbitaceae

Cayaponia espeiing Cogp. Li 2 3 4 2118
Ceratosanthes hilariana Cogn. 14 3 4 3645
Melancium campestre Naud. H 2 3 2608
Cyperaceae

Budbostylis junciformets (Kunth) CB. Clarke H 2 2300
Bulbostylis paradoxa (Spreng.) Lindm. H 3 4 3565
Balbostylis sphaerocsphals Nees) C.B. Clarke H 2 2046
Bulbostylis trumcata (Nees) MUT. Strong H 2 3971
Cyperns aggresatas (Willd.) Endl H 2 2023
Cyperns mzyenianus Kunth H 3 2707
Killinga odorata Vahl, H 2 2931
Rbynchosphora diamanting (C.B.Clarke) Kukenth H 2 3 2316



Family/species. - ..

g if physiognomy - #
R@dﬂcba_gbb_rjrﬁ éﬁ@ta-ﬁoeckm. H LARNEEES 3087
Rbynchosphora exaltata Kunth H S 34 - 2466
Rbyrichosphora rugosa (Vahl.) Gale H 2 - 3534
Seleria scabra Willd, H 3 © 12310
Dﬁlemaceae S
Darilla elliptica A. St-FHL Ph 2 3 4 2080
Dailla nitida (Vabl) Kubitzki Li 3 3988
Dioscoreaceae -
Divscorea amaranthoides Presl. ii 2 3 3124
Diosored clanssent Uline Li 23 4 3044
Ebenacéae -
Digspyros bispida A. DC. Ph 2 3 2031
Erythroxylaceae
Erythroscylum campestre A. St-HiL Ph 2 3 2228
Erythrosylure decidnuns A. St-Hil, Ph 4 3716
Erythroxylurs subtrosume A. St-Hil. Ph 2 3 1965
Euphorbiaceae
Chamaesycé caecornm (Mart. ex Boiss.) Croizat H 2 3 2137
Cridosculus quercifolins Pohl H 2 3 1946
Croton aberrans Mill. Arg, H 2 2036
Croton antisyphilitions Mas. H 2 3 2017
Croton dnetys Mill, Arg. H 3 3109
Croton glandalosus Ml Axg, H 2 2389
Croton goyagensés Mall. Arg. H 203 2222
Croton lundianns Mull. Arg. H 2 2205
Croton poblianas Mull. Arg, H 2 3 2196
Croton schrocabee Milll. Arg, H 2 2885
Croton sp. H 2 3 1964
Dalechampia humilis Ml Arg, H 2 3 1981
Dalechampia linearis Baill. H 2 2076
Julocroton burmifis Dndr. H 2 3 2207
Manibot caerufescens Pohl H 4 2459
Manihot tripartiia (Spreng.y Mill. Asg, H 23 4 1908
Maprounea guianensis Aubl. Ph 4 3930
Phydtanthus orbicalatns MUlL Arg, Th 3 4 2445
Sapinm glandulatum (Vell} Pax Ch 2 3 2301
Sehastiania bidentata (Mart)) Pax B 3 2430
Fabaceae
Acosminm subelegans (Mohl) Yakovlev Ph 2 3 04 3815
Aeschynomene marginatz Beath. Th 4 2716
Aeschynanene probordes Benth, H 2 3 2055
Anadenanthera falcata (Beath.) Speg. TPh 2 3 4 2650
Andira cuiabensis Benth. Ph 4 2045



Family /species i physiognomy #

Andira laurifolia Benth. Ch 1 2 3 2342
Ardira vermifuga (Mart) Benth. Ph 4 3718
Arachis tuberasa Bong, ex Benth, H 2 3 2275
Baubinia rufa Stend. Ph 2 3 4 1907
Bowdichia virgilieides Kunth Ph 3 4 3350
Cabliandra dysantha Benth. Ch 12 3 1979
Calliandra macrocalys Harms Ph 2 3 4 2230
Calopagonium sericenm (Benth.) Chodar ex Hassl. Li 2 3 2569
Camprosema ellipticnm (Desv.) Burkart i 2 3 4 3232
Centrosema venosume Mart. ex Benth. 1i 2 3 4 1924
Chamagerista basifolia (Vogel) Irwin & Barneby Ch 4 2710
Chamaccrisia campestris Irwin & Bameby Ch 4 2723
Chamaecrista cotonifolia (G. Don.) Killip. Ch 2 3 4 4001
Chamatcrista desvandi (Collad.) Killip. Ch 2 3 4 2457
Chamarerista filizifolia (Benth.) Irwin & Barneby Ch 3 4 2325
Chamaecrista flexcsosz (1.) Greene Ch 2 3 2290
Chamaecrisia lundii (Benth.) Irwin & Bameby H Z 3 3435
Chamaterista nicttans (L) Moench. Ch 3 4 2726
Chamaecrisia planaltoana (Flarms) Trwin & Barneby H 1 2 3 2208
Chamaecrista rotundifolia (Pers)) Greene H 2 1974
Chaneaecrista setosa (Vogel) Irwin & Barneby Ch 3 4 2725
Clitoria densifolia (Presl) Benth. H 2 3 2433
Copatfera langsdorffit Desf. Ph 2 3 4 2z
Crotalaria maypurensis Kunth Th 2 2597
Crotalaria nitens Benth. H 4 2724
Crotalaria velutina Benth, H 2 3 2881
Dalbergia cuinbensis Benth, Ph 3 4 3214
Dalbergiz riscolobinm Benth. Ph 4 3504
Desmodium barbatum (1) Benth. H 4 3024
Desmodium incanun (Sw.) A. DC. Th 2 3 2523
Desmodinm platycarpar Benth. H 4 3944
Dimorphandra mollis Benth. Ph 2 3 2047
Dioctea bicolpr Benth. 1i 2 3 2042
Dyptichandra aurantiasa Tul. Pk 4 3056
Erdosera crinitum (Kunth) Gardner H 1 2 3 2483
Eriosensa capreum Harms. H 4 2120
Erioserna glabrum Mart. ex Benth, H 2 3 2251
Eriosema beterophyllun Benth. H 2 3992
Ersoserma lpngifolinm Benth, H 1 2 2194
Erioserma rufum Kunth H 1 2 3 4 2444
Galactia decwmbens (Benth)) Chodat & Hassl. H i 2 3 2371
Galactia dimorpha Purk. H 2 3 4 2130
Galactia martit A. DC. H 1 2 3 3512
Harpalyee brasiliana Benth. Ph 2 3 2548
Hymsenasa stigomocarpa Mart. Ph 3 4 2326
Indigofera gracilis Bong. H 1 2 3 2057
Laspinus subsessifis Benth. H 1 2 2320
Machaerinm actifolinm Vogel Ph 4 2115
Mimosg ammnis-atri Barneby Ph 3 4 3589
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Family/species ¥ physiognomy #
Mimoia distans Benth. Ch 2 2070
Mimosa folinlora Benth. Ph 2 3 2367
Mimosa gemmulata Bameby Ph 2 3 4 2012
Mzmosa gracihis Benth. Ch 2 3 2385
Memosa bebecarpa Benth. Ph 2 3 1911
Mimosa nuda Humb. & Bonpl H 2 3 4 2074
Mimosa polycephata Benth. Ch 2 3 2391
Mimasa radula Benth. Ch 2 3 2452
Mimosa xanthocentra Diazt, Ch 2 3 4 2114
Beriandra mediterranea (Vell) Taub. Ch 2 3 4 2671
Phaseolus firmadns Mazt. H 3 4 3488
Plathymenta retioniata Benth. Ph 3 4 3977
Poiretia angnstifolia Vogel H 2 2386
Poiretia latifolia Vogel H 2 3007
Potretia longipes Harms. H 2 3 2599
Prerodon pubescens Benth. Fh A 4 3833
Riwyachosia platyphylia Benth, H 2 2653
Senna rygosa (G- Don.) Irwin & Bameby Ph 2 3 4 2329
Senna sifvestris (Vell) Irwin & Bameby Ph 2 3 4 2314
Senna veluting {Vogel) Irwin & Barneby Pi 3 4 3032
Stryphnoderdron adstringens (Mart) Coville Pk 2 3 1985
Stryphuodendron obovatum Benth. Ph 3 4 2087
Stylosanthes bracteata Vogel H 2 2155
Stylosanther gracilis Kunth Th 2562
Stylosanthes grtanensis SwW. Th 2 3 2423
Stylosanthes scabra Vogel H 3 3323
Tephrosia adunca Benth. H 2 2258
Vatairea macrocarpa (Benth.) Ducke Ph 4 4032
Vigna fnearis Kunth Ls 4 2838
Zornia latifolia Sm. H 2 2676
Zornia reticulata Sro. H 2 2481
Zornia virgaia Monc. H 2 3142
Fabaceae sp. 1 Ph 2 2796
Flacourtaceae

Casearia grandiflora Cambess. Ph 2 3 4 2078
Casearia sylvestris Sw. Ph 2 3 4 2473
Casearia sp. H 2 2034
Gentianaceae

Deignira nervesa Cham. & Schltdl. H 2 3 3457
Irlbachia alata (Aubl) Maas H 3 2879
Irlbachia speciosa (Cham. & Schltdl) Maas H 2 3 3438
Gesnedaceae

Sianingia elatior (FKoanth) Chautems H 3 3989
Hypoxidaceae

Flypoxis sp. Geo 2 4019



Family /species if physiognomy #

Icacinaceae

Emmotun: nitens (Benth.) Miers. Ph 4 3244
Indaceae

Fésyrinchium vaginatum Spreng. Geo 1 2 3 4 2253
Trimesia junofolia (K1) Kunth Geo T2 3 2062
Lamiaceae

Hrigps crassipes Benth. H 1 2 3 4 2054
Hypenia macrantha {A. St-Hil ex Benth.) Hadey H 2 3 3704
Hyptidodendron cansm (Pohl ex Benth.) Hadley Ph 4 3493
Hypitis adpressa A. St-Hil. ex Benth. H 2 3 4613
Hyptiy caprigrisfolia Pohl ex Benth. H 2 3 3006
Hypiis candata Bpling & Sativa H 3 4 3643
Hyptis crinita Benth. H 3 3334
Hyptis deserforum Pobl ex Benth, H 2 4015
Hyptds eriophyile Pohl H 23 4 2849
Hyptis ferruginosa Pohl ex Beath. H 1 Z 3 3979
Hyptis interrupza Poll ex Benth, H 3 4 3076
Hypiis bthroider Pohl ex Benth. H 3 3708
Hypitis mudtiflora Pohl ex Benth. H 1 2 2670
Hyplis recutrvata Poit. H 2 3535
Hyptis saxatilis A. St-Hil. ex Benth. Ch 3 4 3111
Hypiis villosa Pohl ex Benth. H 1 2 3 2255
Flyptis virgata Benth. H 1 2 3 1925
Hyptis sp. H 3 4 3544
Marspianthes chamaedrys (Vahl) Kuntze H 2 2531
Marsipianthes montana Benth. H 2 3 3108
Ocimem sp. H 1 2 3 2151
Peltodon pusilins Poht H 2 3 3271
Peltoden tomentosus Pohl H 3 4 3065
Salvia sp. H 2 3 2100
Lauraceae

Alouea trinervic Meisn. Ph 3 4 3931
Cassytha filiformis L. VP 4 2422
Lecythidaceae

Eschweilera nana {Berg.) Miers Ph 4 2825
Loganiaceae

Strychnos psendogaina A. St-Fil. Ph 4 3943
Lythraceae

Ciuphea carthagenensis (Jacq.) Macbr. H 1 2 2179
Cuphea bnarivides Koehne H 1 2 3 2136
Lafoensia pacari A. St-FAL Ph 2 2 4 3782
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Malpighiaceae

Banisteriopsis acerosa {INied.) B. Gates Ph 2 3 2809
Banisteriopsés ampiectens B. Gates 14 3 2429
Banisteriopsis campestris (A Juss))y Litde 1i zZ 3 2346
Banisterigpsis gardperiana (4. Juss) W, Anderson & Sad. 1i 3 3756
Banisteriopsis laevifofia (A. Juss)) B. Gates 14 2 3 2558
Bauntsteriopsis schizoptera (A. juss.) B. Gates i 4 3049
Banisteriopsis stellaris (Griseb.) B. Gates 1 2 3 4 2479
Banisteriopsis variabilis B. Gates ii 2 3 2304
Byreonima basiloba A, Juss. Ph Z 3 4 2133
Byreonima coccolobifolia A Juss. Ph 2 3 4 2233
Byrsonima sravig Nied. Ph 3 4 1898
Byrsonima ganltherivides Griseb. Ch 2 3 2898
Byrsonima guilleriniana A. Juss. Ch 2 3 2044
Byrsonima intermedia A. Juss. Ph 2 3 4 2467
Byrsoniza rigida A. Tuss. Ch 2 3 2135
Byrsonima verbascifolia {Goseb.) B. Gates Ph 3 4 2643
Camarea affinis A, St-Hi, H 2 3 2417
Hetergpterys anopiera A, juss, Ii 2 3149
Heterapterys byrsomimifolia A. Juss. Ph Z2 3 4 2476
Heteropiterys campastris A. Tuss. 1a 2 3 4 2172
Hereropterys cortacea A. Juss, Li 3 4 3089
Peixotoa reticulata Griseb. Li 2 3 2079
Tetrapteris ambigua (A. Juss) Nied. ¥ 2 3 3279
Malvaceae

Byttneria oblongata Pohl H 2 3 4 2129
Evrigtheca gracifipes (K. Schum.) A. Robyns Ph 2 3 4 1936
Erigtheca pubescens (Mart. & Zuee) A. Robyns Ph 23 4 3336
Helicteres sacarolba A. St-Hil H 2 3 2468
Krapovichasia macradon (A, DC.) Fryxel H 2 2175
Melpehia villosa (ML) Fawe. & Rendle H 2 2499
Pavonia rosa~campesiris A, St-Hil. H 2 3 4 1962
Peltaea edonardii (Hochr,) Krapov. & Cristobal H 2 3 1940
Peltaea pobmorpha (A. St-Hil) Krapov. & Cpstdbal H 2 3 2528
Psendoborbas longifforum (Mart. & Zucc) A. Robyas Ph 3 4 3507
Sida cerradoensis Krapov. H 2960
Stda cordifolia 1., H 2961
Sida finearsfolia A. St-Hil H 4 3051
Sida rhombifola L. ¥ H 2 3 4 2840
Waitheria donradinba A. St-Hil. H 2 3 2028
Waltheria indica L. * H 2 2274
Melastomataceae

Mironia albicans Triana Ph 3 4 1987
Miconia fadlax A DC. Ph 2 3 4 1986
Miconia ferruginata A. DC. Ph 2 3 1988
Micomia Hgustroides (A. DC.) Naund. Ph 3 3465
Miconia rubiginesa (Bonpl) A. DC. Ph 3 4 1956
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Family/species i physioghomy #
Monriri elliptica Mart. Ph 3 4 2131
Rbynchanthera ursina Naud. Ch 2 3536
Tiboucking graciés (Bonpl) Cogn. Ch 2 3 2635
Tibouching stemocarpa (A. DC) Cogn. Ph 2 2800
Menispermaceae

Cissampelps ovalifolia Ruiz & Pav. H 2 3 1954
Moraceae

Brosimum gandichandii Trécul Ph 3 4 2109
Myzisticaceae

Virola sebifera Aubl. Ph 4 3219
Myzsinaceae

Myrsing leuconenra Mart. Ph 4 2820
Myrtaceae

Campomanesia adamantiam (Cambess,) O. Berg Ph 2 3 1529
Campomanesia pubescens (A. DC.) O. Berg Ph z2 3 2226
Engenia angustissima O. Bexg H 2 3 2413
Engenia anrata O, Berg Ph 2 3 4 2699
Eungeria bimarginata A. DC. Ph 4 3502
Eungenia cabycina Cambess. Ch 2 3 2618
Engenia complicata O. Berg Ch 2 3583
Engenia eristgensis O. Berg H 2 3 223
Eungenta pianbiensis O. Berg Ph 2 3 4 2025
Eugenia piloesis Cambess. Ph zZ 3 4 2511
Eungenia punicifolia Kunth) A. DC. Ph 2 3 4 2265
Eugenia sp. 1 Ch 3 4017
Eugenia sp. 2 Ph 3 4 3601
Eugenda sp. 3 H 2 2257
Engenia sp. 4 Ch 2 3 2923
Myriia bella Camnbess. Ph 2 3 4 2127
Myreia bracteata O. Berg Ph 2 2673
Myrea camapuanensis N.F.E. Silveira Ph 3 1966
Myrda crassifolia (O. Berg) Kinersk. Ph 3 4 2228
Myraa decrescens O. Berg Ph 2 1994
Myraia fallax (Rich) A. DC. Ph 4 3689
Myreia grianensis A. DC. Ph 2 3 4 3691
Mayreda larmviteana Cambess. Ph 4 3927
Myrdia lasiopus O. Berg H 2 2689
Myrera lingragformis Kiaersk. Ph 34 3555
Myreia rhodessepala Kiaersk, Ph 2 3 3817
Myreia rorta A. DC. Ch 2 3 4 3723
Myrsiz wberavensis O. Berg Ph Z 3 3561
Myraa varabifis Mart. ex A, DC. Ph 3 4 2041
Myrda sp. 1 Ch 2 3 2238
Myrodasp, 2 Ph 3 3260



Family/species ¥ physiognomy #
Myria sp. 3 H 2 3 3442
Myrciaria delicatula (A. IDC) O. Berg H 2 2995
Poddinm anstrale Cambess. Ch 2 3 2777
Psidiem cinerense Nart. Ch 2 3 2212
Pridinm firmam O. Berg Ch 2 3848
Psidizm farsotteansm Cambess. Ph 2 3 4 2250
Poidinm multifforam Cambess, Ch 2 2547
Pridizm rasfiems Mare ex A DC. Ph 2 2199
Nycraginaceae

Cenapira campertris (Netto) Land, Ch 3 3969
Guapira gracififora (Mart. ex J.A. Schmidt) Lund. Ph 3 3929
Guapira noxia (Netto) Lund. Ph 2 3 4 3552
Neea macrophylla Poep. & Eadl. Ph 4 3080
Neea theifera Oerst. Ph 3 4 2110
Cchaacese

Curatea acuminata (A DC.) Engl. Ph 2 3 2463
Ouratea castanagfohia (£ DC.) Engl. Pk z2 3 4 3577
Ciatratea floribunda (A St-Hil) Engl, Ch 2 3 2219
Ounratea nana (A. St-Hi) Engl. Ch 2 3 4 2462
Ouratea spectabilis (Mart.) Engl. Ph 2 3 4 2045
Orchidaceae

Epistephinm scleroplyllume Lindl. Geo 2 3 4 2830
Galeandra montana Barb. Rodr. Geo 4 2727
Habenaria brevidens Lindl, Geo 3 2811
Habenaria nasnta Rechb., £ & Warm., Geo 3 2751
Habenaria obtusa Lindl. Geo 2 2633
Oxakhdaceae

Obcalls sellowif Spreng. H 2 3 1910
Passifloracese

Mitosterema brevifilis Gontsch. Ch 2 3 3562
Passiflora mansoi (Vart.y Mast. ii 4 3066
Poaceae

Actinocladum verticillatum (Nees) McClure ex Saderston Ph 4 3837
Awndropggon bicornis L. H z 2866
Andropogon fastigiatus Sw. H 2 3 3157
Andropagen laucostackys Kunth H 2 3 1922
Andropagon selfoanns (Hack.) Hack. H 2 3 2614
Anthaenantiopits perforata (Nees) Parodi H 2 2344
Apaciada arenicola McChure Ph 4 3855
Aristida bongifelia Ton. H 4 3233
Aristida riparia Trin. H 2 3 4 2560
Axonopus anrens P. Beauv. H 2 3 3017
Ascomapus darbigerns (Kunth) Hithe, H 2 2763
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Family/species ¥ physiognomy #
Aongpus brasifiensis (Spr.y Kuhlm. H 1 2 3 2890
Axconapas derbyanus Black H 2 3 4 2291
Brachiaria decumbens Stapf, ¥ H 2 3 31
Clentum chapadense (Ttin.) Doell H 2 3 3420
Echinoigena inflexca (Poir) Chase H 3 2382
Elionnras latiflorns WNees H 1 2 3 4 3770
Erggrostis atroides Nees H 2 2178
Eragrostly artiomiaty (Schrank) Nees Th 23 4 2536
Eragrostis mayparensis (Kunth) Steud. Th 2 2176
Cvmenopagon foliesns (Willd) Nees H 2 3083
Hyparrhenia braceata (Flumb. & Bonpl) Stapf. H 3 3833
Hyparrhenia rufa (Nees) Stapf. * H 1 2 3 3181
Ichnanthus procarrens (Nees) Sw. H 1 2561
Leptocorypbinm lanatam (Kunth) Nees H 1 2 3 3700
Londetéopsis chrysothryse (Nees) Conert H 2 2845
Melinis minatiffora P. Beauv. * H 2 3 2278
Olyra tagmara Swr. Ph 4 3949
Panicum obyroides Kunth H 2 1928
Panicum radgei Roem & Shult. H 1 2 3 2491
Parizum sp. H i 2969
Paspalum sarinatuss Huomb. & Bonpl. ex Fleug, H 2 2002
FPaspakum convexem Flumb. & Bonpl. ex Fleng. H 1 2972
Paspalum erianthum Nees H 2 3 2405
Paspalum pardnerianum Nees H 1 2 3 4 2354
Paspalum geminiflorum Steud. H 2 3 3250
Paspalum malacophylum Ton. H 4 3050
Paspalum multicanie Poir. H 1 2 3168
Paspalum pectinatum Nees kH t 2 3 2343
Pagpalum sp. 1 H 4 3068
Paspalum sp. 2 H 2 2938
Pennisetum setosum (Swy L. C. Rich. * H 3 3363
Rhyncheditram repens (Nees) CE. Hubb, * Th 2 3 2572
Sehysacchirinm condensatur (Kunth) Nees H 3 3430
Setaria genteniata (1.) P. Beauv. * Th 2 2495
Sporolobus acuminatus Boechat & Longhi-Wagner H 2 3 2181
Sporolobus ciliatus (Trin.) Hack. H 1 2 2986
Spervlobus indicus (L.} R. Brown H 2 2519
Trachypagon spicatas (L. £) Kuntze H 2 2769
Thragya petrosa Nees H 2 3 4 2630
Tristackya kiostackya Nees H 2 3 2269
Polygalaceae
Polygala angulata A. DC. H 3 4 2425
Polygala aphyila AW Benn, H 1 2 3 3910
Pobygala opina Wurdack H 1 2 3 2223
Pokygala violacea Aubl. H 253 2492
Securidaca torentosa A, St-Hil. i 3 3547

Polygonaceae
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Coceoloba densifrions Mart. Ph 2 3 4 2111
Polypodiaceae
AAdigmm serratodentatum Hhamb. & Bonpl. ex Willd. H 2 3403
Proteaceae
Boupala montana Aabl Fh 3 4 2144
Rhamnaceae
Crumenaria polygalvides Reissek H 2 2920
Rubiaceae

© Abbertia sessifis (Vell) K. Scham. Ch 2 3 4 2108
Borreria suavealens Mevers H 2 3 1914
Chomelia ribestoides Benth. ex A. Gray Ph 2 3 4 3928
Dectiznrcia frativosa (Willd)) Kuntze H 2 3 4 2138
Declissia oenanthoider Schalt, & Schult. H 2 3 2040
Decliesiscia verticilata MUl Azg. H 2 2245
Diodia schumaniz Standl, Th 2 3 1972
Dodia teres Walt. Th 2 3 2524
Gabanthe grandifolia Cabral H 2 3 4 2044
Genipa avrericana L., Ph 3 4 2449
Palicourea corfaces {Charm} K. Schum. Ch 2 3 4 1903
Paliconrea rigida Kunth Ph 2 3 4 1941
Richardia humistrata (Cham, & Schirdl) Steud. H 2 3 1509
Richardia steflaris (Cham. & Schitdl) Steud. H 3 3036
Sipanea hispids Benth. H 2 24853
Tocgyena formesa (Cham. & Schiedl) K. Schum. Ph 23 4 2124
Rutaceae
Hortig brasiliana Vand. ex A. DC. Ph 2 3 765
Spirantbera sdoratisdima A. St-Hil Ch 2 3 2073
Sapindaceae
Matayba guianensis Aubl. Ph 2 3 3925
Serjania asvoides Radlk. Li 2 3 1993
Serjania erecta Radlk. Ch 2 3 4 2128
Serfania retioniaia Cambess. ii 3 4 3040
Takisia angustifolia Radlk. Ch 2 3 1935
Toulicia tomentosa Radlk, Ch 3 3088
Sapotaceae
Pouteria ramifiora (Mart) Radlk. Ph 2 3 4 1984
Pouteria subeaerulea Pierre ex Dubard Ch 3 1899
Pouteria torta (Mart.) Radlk. Ph 2 3 1918
Pragosia brevipes (Plerre) Pean. H 2 3 3772
Scrophulariaceae
Buchnera lavandulacea Cham, & Schiydl H Z 3 4 2437
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Esterbagia petiolata Barr. H 4 3358
Seoparia duliis L. * Ch 2 2486
Sumaroubacese

Simaba swffraticora Engl. Ch 2 3 3730
Simarouba ararg Auabl Ph 3 3802
Smilacaceae

Srrilasc cissoides Mart. ex Griseb. 1z 2 3 4 2230
Solanaceae

Solanum fcocarpum A, St-Hil, Ph 2 3 2020
Solanum subumbellatum Vell Ch 2 4065
Styracaceae

Styrax forrngineus Wees 8 Mart, Ph 3 4 3227
Turneraceae

Pirigueta emasensis Arbo, sp. sov. H 2 3 1968
Pirigueta sidifelia {Cambess.) Urhan Ch 3 4 3059
Turnera purpurascens Arbo H 2 2359
Verbenaceae

Aegiphila lanata Mold. Ch 2 3 2303
Aegiphiin thoizkiana Cham. Ph 3 4 2315
Armasonia birta Benth. H 3 4 2385
Casselia chamaedryfolia Cham., H 2 3 2066
Lippia birta Schauer Ck 3 2415
Lippia hoehnei Mold. Ch 2 3 4 3690
Lippia lupuiina Cham. Ch 2 3 4 3642
Lippta martiana Schauer Ch 2 2254
Lippia primuting S. Moore H 2 3966
Lippia stackyoides Cham. H 2 2257
Lippia turnerifolia Cham. H 2 3 2505
Stachytarpheta masimidfani Schaver H 2 2401
Stachytarpheta smplex: Hayek. H 2 2369
Viclaceae

Hybauthus peaya (A, St-Hil) Baill. H 2 3 4 3047
Hybanthus sp. nov. H 2 3513
Vitaceae

Cissns erosa L.C. Rich 1i 2 3 4 2458
Vochysiaceae

[nalea grandiflora Mart. Ph 2 3 4 2065
(Dualea muktiflora Mart. Ph 4 2434
Lnalea parvifiara Mart. Ph 4 3952
Vachysia thyrioides Pohl Ph 2 3 2892
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Vochysta tucanorum Mart, Ph 2 2496
Unknown
Unknown sp. 1 Ch 2 2305
16 1
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Figure 2. Percentage of species in the richest families of the cerrade flora in Emas National Park (17°49°-18°28°S, 52°39-
53°10°W), Gods State, central Brazil. Ast = Asteraceae, Fab = Fabaceae, Poa = Poaceae, Mrt = Myzaceae, Lam =
Lamiaceae, Mlp = Malpighiaceae, Fup = Euphorbiaceae, Apo = Apocynaceae, Mlv = Malvaceaze, Rub = Rubiaceae,
and Cov = Convolvulaceze. The other 69 farnilies comprised 33.78% of the total number of species.
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Figure 3. Percentage of species in the nchest families of the cerrado herbaceous flora in Emas National Park (17°4%-
18°28'S, 52°397-53°10'W), Goids State, central Brazil Ast = Asteraceae, Fab = Fabaceae, Poa = Poaceae, Lam =
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Lamiacese, Eup = Euphorbiaceae, Mlp = Malpighiaceae, Mrt = Myrtaceae, Cov = Convolvulacese, and Apo =

Apocynaceae. The other 55 families comprised 34.73% of the herbaceous species.
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Figure 4. Percentage of species in the richest families of the cerrado woody flora in Emas National Park (17°497.18°28S,
52°307-53°10°W), Goids State, central Brazil Fab = Fabaceze, Mrt = Myrtaceae, Mlp = Malpighiaceae, Mls =
Melastomataceae, Ann = Annonaceae, Apo = Apocynaceze, Voc = Vochysiaceae, Big = Bignoniaceae, Nyc =

Nyctaginaceae, and Rub = Rubiaceae. The other 37 families comptised 37.58% of the woody species.

Discussion

If we assume that the number of species in the cerrado ranges from 3,000 to 7,000 (Castro ef ai.
1999}, then the ENP comprises from 8.5 to 20.0% of the cerrado flora approximately, what reflects
the importance of the reserve for the conservation of this vegetation type. The number of species in
ENP shall be increased by those species not found in our survey. Flozmstic surveys certainly miss a
number of species in a given area, especially those that are not at reproductive stage in the time of
the visit, flower sporadicly, are ephemeral, or are inconspicuous, problems more frequent in the
herbaceous component (Mantovani & Martins 1993, Castro 7 4/, 1999).

Among the 601 species found in ENP, seven are new to science. Although the cerrado is one of

the most studied vegetation in Brazil (Castro e 2/ 1999), the fact that undescribed species keep on
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appearing in florstic surveys — for example, also in Brasilia, Federal District (Pereira & 2/ 1993) —
shows that the cerrado s still not satisfactoraly sampled. The affirmation that the tropical flora
remains undercollected (Prance ¢7 2/ 2000) seems to be valid also for the cerrado vegetation. Some of
the species not identified on species level in our inventory can be new to science as well.

Although the proportion of weedy species in the ENP flora was lower than those found by
Mendonga ¢ a/. (1998) for the whole domain (around 5%), the invasion of ruderal plants — nowbly
the African grasses Brachuaria decumbens Stapf and Melinis minutiffora P. Beauv. — in ENP is alarming,
Plant invasion became a great problem in virtually all cerrado fragments (Pivello ¢ 22 1999) and can
turn into 2 serious problerm also in ENP if precautions were not taken.

The ntermediate cerrado physiognomies in ENP, ampo sujo and campo cerrado, were richest than
the extremes, what is in accordance with Batalha er 4/ (2001), who stated that ecotonal
physiognomies of the cerrado ate richer than its extremes, because in them both components are
well represented.

The richest families in ENP, in the whole flora and in its two components separately, were those
best represented in other cerrado sites (Mantovani & Martins 1993, Batalha e @/ 1997, Batalha &
Mantovani 2000), although their relative frequencies were not the same (Chapter 3). The exceptions
were Convolvulacese and Lamiaceae, well represented only in ENP, 1n the whole flora and in its
herbaceous component.

The herbaceous to woody species ratio, although not significantly different than the maximum
expected by Mantovani & Mattins (1993), was higher than those found in other floras (Mantovani &
Martins 1993, Batalha ¢ a/. 1997, Batalha & Mantovani 2000). This was probably a consequence of
the prevailance of open physiognomies {campo kmpo and campo sujo) in ENP.

The presence of Piptocarpha rotundifoiia and the absence of Curatella americana in the ENP flora

placed it in Castro’s (1994) southeastern group. Within this group, Castro (1994) recognized four
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subgroups: two in the southern disjunct cerrados and two in the Central Plateau. Taking into account
Castro’s (1994) indicator species, the ENP could be placed only on one of the central groups, which
is indicated by the presence of Piptocarpha rotundifolia, Oualea parvifiora Mart. (Vochysiaceae), and
Casearia sybvestris Sw. {Flacourtdaceae).

According to Castro #f 4l (1999), surveys in poorly sampled regions should contbute to add
species to the cerrado woody species checklist. Indeed, the 17 species found in our survey that
should be iacluded in their list represent a high percentage of the species collected in ENP, what
suggests that even the woody component remains undercollected. In the herbaceous component,
this undercollection must be even greater. In the visits we paid to herbaria and in our search for
references, the absence of surveys in this component became evident.

Ouly about 1% of the tropical regions has the most basic species inventories (Hammond 1992).
In the ENP case, 2 small step was given with our floristic sutvey. Nevertheless, to know the ENP
flora, surveys should be carried out also in the other vegetation types existing within the reserve,

such as the seasonal semideciduous forest, the riparian forest, and the wet fields.
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3. The flora of the cerrado in Emas National Park (central Brazil): a statistical approach

Abstact ~ The Emas Natonal Park (ENP), located in central Brazil is the largest and one of the most important
reserves among those that represeat the cerrado vegemton We carded out 2 flosdstic survey i the cerrado
physiognomies of ENP and found 601 species. Based on this flodstic st, we compared the frequency distribuition of
species per family obtained for the ENP flora with those obtained by other authors for the cemado Tegetation &s a
whole and the Cerrade Domain. We used these more general ?aﬁ:&m as null models against whick the frequency
distribution of species per family in FENP was tested, characterizing thus its flors and discussing some
phytogeographical parteras. The frequency distribution of genus and family sizes was highy skewed to the smallest
class, with a higher number of monospecific genera and families. The distribution of species per family in BNP was
significanty different from those obtained in the Cerrado Domain and in both components of the cezrado flora. The
herbaceous compogent of ENP flora was characterized by the overproportion of Myrtaceas and uaderproportion of
Orchidacese and Lythracese, and the woody component, by the overproportion of Myrtaceae and Nyciaginaceae.
When compared with outiying cerrado sites, the ENP was quite distinct, not only on species level, but also on family
level. Should more floristic surveys in which the herbacecus component had been sampled became available, the

consistency of the patrerns found in ENP in relation to the cerrado as a whole could be tested.

Resumo ~ O Parque Nacional das Emas (PNE), localizado no Brasil Central, é 2 maior e uma das mais mnportantes
reservas enive aquelas gue representam a vegetacdo de cerrado. Nés realizamos um levantamento flogstico nas
fisionomias de cerrados existente na reserva e encontramos 601 especies. A partir dessz listagem floristica, pés
comparamos a distribuiciio de espécies por familias obtidas para a flora do PNE com aquelas obudas por outros
autores para o cerrado sensw o como um todo e o Dominio do Cerrado. Usamos esses padrdes mais gerais como
modelos nulos contra os quais a distdbuicio de espécies por familias no PNE foi testada, caracterizando assim suz
flora e discutindo alguns padrbes fitogeogrificos. As distrbuicdes dos tamanhos de familias e géneros foram
deslocadas para a2 menor classe, com um maior admero de familias e géneros com wma Umica espécie. A distribuicio
de espécies por famikas no PNE foi significativamente diferente daquelas encontradas tanto no Dominio do Cerrado
quantc nos componentes herbiceo-subarbustivo e arbustivo-arbéreo do cerrado sensw iato. O componente herbiceo-

subarbustive da flora do cerrade no PNE se caracterizou pela super-representacic de Myrtaceae e subrepresentacio

70




de Orchidaceae e Lythracese, ¢ o componente arbustivo-ashbdreo, pela maior proporcio do gque z esperada de
Myrtaceae e Nyctaginaceae. Quando comparado com éreas disjuntas de cerrado, o PNE se mostrou bem distinto, ndo
s6 em nivel de espécie, mas também em nivel de familis. Quande outros levantamentos flodsticos em que o
componente herbiceo-subarbustivo tenha sido amostrado estiversm disponivels, 2z consisténcia dos padrdes

encontrados no PNE em relacio ac cerrado como um todo poderd ser testada,

Key words - cerrado; sevannae; flodstcs; flora; central Brazil, Emas Nationa! Park.

Introduction

The Cerrado Domain 15 the second largest Brazilian phytogeographic province, occupying
originally 23% of Brazil’s land area (Ratter e 2/ 1997). As its name implies, in the Cerrado Domain,
the cerrado vegetation prevails. The cerrado refers to several structural types, from grasslands to tall
woodlands, but most of which fit the definition of tropical savannas (Sarmiento 1983). The cerrado
core area covers the Brazilian Central Plateau (Figure 1), and outlying areas occur, for example, in the
southern Sao Paulo State (Ratter ¢z o/ 1997). In addition to the cerrado vegetation itself, the Cerrado
Domain comprises other vegetation types, such as dry forest, seasonal forest, riparian forest, wet
field, and rocky field (Eiten 1977), which cover smaller ateas, interspersed with the cerrado. The
cerrado was included among the hotspots for conservation in the world due to its high richness, high
degree of endemism, and current conservation status (Fonseca ¢f /. 2000).

The cerrado vascular flora has two distinct components, the herbaceous and the woody ones,
which are antagonistic because both are heliophilous (Rizzini 1963). Attempts to compile a checklist
of the cerrado flora have been made since Rizzini (1963), who listed 537 woody species. More
recently, Castro e 4/, (1999) compiled many floristic and phytosociological surveys and related 973

species identified with confidence for the cerrade woody component. Based on taxonomic revisions,
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floristic surveys, and visits to herbaria, we related 2,856 species mn the cerrado herbaceous
component (Chapter 6). For the whole Cerrado Domain, that is, including also the other vegetation
types that occur interspersed with the cerrado, Mendonga ¢ 2/ (1998) listed 6,429 species.

Castro (1594) recogaized, for the woody flora at least, eight phytogeogtaphical groups in the
cerrado: two southern groups (mainly S4o Paulo and Parani States), three central groups (Central
Plateau), one northeastern group (Piauf and Cears States), one western group (Pantanal, the Brazilian
wetlands), and one coastal group (along the northeastern coast). The two southern groups and two
of the three central groups are indicated by the presence of Pg‘bz‘am@ﬁa rotundifolia (Less.) Baker
(Asteraceae), while the remaining four groups, by the presence of Curatellz americana 1. {Dilleniaceae).

The Emas Natonal Park (ENP) is located in the cerrado core region (Figure 1) and is the largest
and ope of the most important reserves among those that represent this vegetation type
(Conservation International 1999). We carried out a floristic survey in the cerrado of ENP (Chapter
2), which allowed an assessment of the size, taxonomic composition, and similarity with other sites
for the ENP vascular flora.

Our aim is to compare the ENP flora with other outlying cerrado sites and with general patterns
found for the cerrado vegetation and the Cerrado Domain, trying thus to answer the following
questions: Are the frequency distribution of species per family in ENP flora significantly different
from those found by Mendonga e a/ (1998) for the Cerrado Domain? If so, which families
charactenize the ENP flora? Are outlying cerrado sites (Mantovani & Martins 1993, Batalha & 4/
1997, Batalha & Mantovani 2000} more similar among themselves than to a core cerrado site, such as
ENP? When compared with these outlying cerrado sites, which families characterize the ENP and
which families characterize the outlying sites? Are the distribution of species per family in ENP
woody and herbaceous components significantly different from those found, respectively, by Castro

¢f al. (1999) and on Chapter 6? If so, which families charactetize the ENP woody and herbaceous
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components? Amongst the most frequent woody species in cerrado sites (Castro 1994}, are there
some not found in ENP? According to the indicator species of the eight cerrado phytogeographical

groups (Castro 1994), can the ENP be placed in one of them?

¢ cerrade region
Tropic

# Emas National Park of Capricorn

600 km

Figure 1. Cerrado region and the location of Emas National Park (after Ramos-Neto & Pivello 2000, modified).

Masterial and Methods

The ENP is located in the Brazilian Central Plateau, in the cerrado core region, southwestern
Goias State (17°49°-18°28'S, 52°39°-53°10°W). The park was created in 1961, with 132,941 ha.
Regional climate is tropical and humid, with wet summer and dey winter, which is classified as Aw
following Képpen's (1948) system. Annual rainfall varies from 1,200 to 2,000 mm, concentrated

from Qctober to March, and mean annual temperature lies around 24,6°C (Ramos-Neto & Pivello
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2000). Three quarters of EINP consist of flat tableland, 820-888 m high, and the remaining area
consists of hilly terrain, 720-820 m high. In the reserve, 93.2% of its total area is covered by cerrado
(Ramos-Neto & Pivello 2000).

In our flonstic survey (Chapter 2), we found 601 species, 303 genera, and 80 families. Of these
601 species, 149 were considered as belonging to the woody component and 452, to the herbaceous
component. For the whole flora and its two components, we calculated the frequency distribution of
species per family.

To compare the distribution of species per family between the ENP and the Cerrado Domain, we
first reclassified the checklist available for the latter (Mendonca of ¢/ 1998) in families according to
Judd er 2l (1999). Then, we selected the ten richest families of each flofa to carry out the compadson.
Even if one of the richest families in one flora was not among the richest families in the other, it was
included in the analysis. For example, Orchidaceae, which was one of the richest families in the
Cerrado Domain but not in ENP, was included in the analysis. We constructed a contgency table
and compared both frequency distributions with the chi-square test (Zar 1999).

The ENP flora was compared with outlying cerrado sites in Mojiguacu (Mantovani & Martins
1993), Pirassununga (Batalha of 4/ 1997), and Santa Rita do Passa Quatro (Batatha & Mantovani
2000), all located in the southern S3o Paulo State. These three floristic lists were refined, and the
species reclassified in families following Judd e 2/ (1999). The similarity values among these four
sites were calculated with Serensen index (Magurran 1988). To determine which families
characterized each site, we used the principal component analysis (PCA) (Jongman & 2/ 1995). In
this case, only those families with at least ten species in one of the sites were included. Data were
standardized and centralized prior to the analysis.

To compare the distribution of woody species per family in ENP and in the whole cerrado, we

also reclassified the checklist compiled by Castro ¢ 2/ (1999) according to fudd’s ez 2/ (1999) system.
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From their list, only those species identified with confidence were considered, that is, those species
identified on genus or family level, or dubiously (¢ or of), were not included in the analysis. We
compared the frequency distribution of species per family, using the ten tichest families of each flora,
with a conngency table (Zar 1999). To assess on which phyvtogeographical group the ENP woody
flora should be placed, we used Castro’s (1994) indicator species.

The distrbution of herbaceous species per family in ENP flota was compared with those found
in the cerrado herbaceous flora as 2 whole (Chapter 6). To verify whether these two distributions
were significantly different, we arranged the data in a contigency table and applied the chi-square test

(Zaz 1999).

Results

The ENP flora presented 2 highly skewed frequency distribution to the smallest size class of both
species per family (Figure 2) and species per genus (Figure 3), with one being the modal class for
both distrbutions. Monospecific families made up 36.25% of the total families, and monospecific
genera, 64.03% of the total genera.

The distribution of species per family was significantly different between the ENP and the
Cerrado Domain (32 = 158.35, P < 0.001), due mainly to the underproportion of Orchidaceae
(20.84% of the chi-square value} and overpropordon of Malvaceae (12.79%), Asteraceae (12.36%),
and Lamiaceae (10.05%) in ENP flora (Table 1).

The similarity values (Table 2) between ENP and the outlying cerrados ranged from 0.413 (ENP
vs. Pirassununga) to 0.441 (ENP #5. Santa Rita do Passa Quatro). These figures were higher among
the outlying sites, with Pirassununga and Santa Rita do Passa Quatro being the most similar ones

(0.660).



In the PCA, the first axis explained 54.06% of the variation, and the second axis, an addidonal
34.91%. The first axis separated clearly the ENP from the outlying cerrado sites, the former with
positive eigenvalues and the latter with negative eigenvalues (Figure 4). The farnilies with higher
positive eigenvalues i the first axis were Convolvulaceae and Lamiaceae, and the families with
higher negative eigenvalues were Melastomataceze and Rubiaceae (Figure 4).

"The distribution of woody species per family was significantly different between the ENDP and the
whole cerrado (y? = 22.86, P = 0.011), due especially to the overproportion of Myrtaceae (34.76% of
the chi-square value) and Nyctaginaceae (15.89%) and the underproportion of Asteraceae (13.05%)
i ENP woody flora (Table 3).

Among the 50 most frequent species in cerrado samples, i.e., those which appeared on at least
30% of the sites related by Castro (1994), only Astronium Jfraxanifolinm Schott (Anacardiaceae),
Curatella americana L. (Dilleniaceae), Sckrolobium aurenm (Tul) Benth. (Fabaceae), and Sakersia
convallarodora A. St-Hil. (Vochysiaceae) were not found in ENP. Taking into account Castro’s (1994)
indicator species, the ENP could be placed only on one of the central groups, which is indicated by
the presence of Piptocarpha rotundsfolic  (Less) Baker (Asteraceae), Casearia sylpesiris Sw.
(Flacourtiaceae), and Qualea parvifiora Mart. (Vochysiaceae).

The frequency distribution of hetbaceous species per family was also significantly different
between the ENP and the whole certado (2 = 42.77, P < 0.001), due mainly to the overproportion
of Myrtaceae, which was responsible for 30.24% of the chi-square value (Table 4). In reladon to the
whole cerrado, Lythraceae (13.99% of the chi-square value) and Orchidaceae (13.12%) presented a

lower frequency than expected in the ENP hetbaceous flora.
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Table 1. INumber of species per family in Emas Nadonal Park (ENT) and the whole Cerrado Domain. Family sames
were abbreviated according to Weber (1982).

number of species

ENP Cerrado Domain
family observed expected observed expected
Ast 88 5514 357 589.86
Fab 87 73.86 777 790.14
Poa 51 36.08 37 385.92
Mt 39 2137 21 228.63
Lam 24 10.86 163 11614
Mip 23 12.74 126 136.26
Eup 20 17.35 183 i85.65
Apo 19 27.36 301 292.64
Miv 16 5.47 48 58.53
Rub 16 2274 250 243.26
Cav 15 7.18 69 76.82
Mis 9 20.52 231 219.48
Oz 5 42.40 451 453.60
Lyt 3 9.92 113 106.08
Others 186 238.01 2598 2545.99

Table 2. Sitmilarity values among four cerrado sites according to Sorensen index. ENF (Emas Nadonal Park) = 1749

18°28’S, 52°39°-53°10°W, Moijiguagu = 22°15-16’S, 47°08-12"W, Pirassununga = 22°02°S, 47°30°W, Santa Rita (Santa

Rita do Passa Quatro) = 21°36-44°5, 47°34-417W.

ENP Moiiguaca Pirassununga Santa Rita
ENP 1.000
Mogiguacu 0.426 1.000
Pirassununga 0.413 0.629 1000
Santz Rita 0.441 0.559 0.660 1.000

Table 3. Number of woody species per family in Emas Natdonal Park (ENP) and the whole cerrado. Family names were
abbreviated according to Weber (1982).

number of woody species

ENP cerrado

family observed expected observed expected
Fab 28 26.83 174 17517
Mrt 23 12.88 74 84.12
Mip 7 7.30 48 47.70
Mis 7 7.97 53 52.03
Ann & 4.25 26 27.75
Apo 5 345 2% 22,55
Vou 5 3.85 24 2515
Big 4 5.18 35 33.82
Nye 4 1.59 8 10.41
Rub 4 6.11 42 39.89
Ast 3 7.34 36 51.16
Eap 1 332 24 21.68
Others 52 58.43 388 38157
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Table 4. Number of herbaceous species per family in Emas National Park (ENP) and the whole cerrado. Family names
were abbreviated according to Weber (1982).

number of herbaceous species

ENP cerrado
family chserved expected observed expected
Ast 85 72.28 444 456,72
Fab 5% 5B.62 376 370.38
Pos 48 42.49 263 26851
Lam 23 20.63 128 130.37
Eup 19 19.95 127 126.05
hip 16 11.48 68 72.52
Mt 16 6.7 33 4230
Cov i5 13.94 87 88.66
Apo 14 12.98 81 82.02
My 13 13.80 88 §7.20
Cyp 12 833 49 52.67
Rub 12 15.17 9% 95.83
Vb 12 9.15 35 57.85
Orc 5 13.80 a6 87.20
Lyt 2 9,56 48 50.44
Others 101 123.11 BOO 77789

number of families

o Hﬂﬂﬂnnaﬂmﬂ ooonoonn
2 5 4

1

5 6 % 10 12 13 15 16 19 206 23 24 30 51 87 88
number of species per family

Figure 2. Frequency distribution of family sizes in the vascular flora of Emas National Park (17°49-18°28°S, 52°3%-
53°10°W0, Goiés State, central Brazil.
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Figure 3. Frequency distribution of genera sizes in the vascular flora of Bmas National Pazk (17°49°-18°28°S, 52°39-
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Figure 4. Principal component analysis biplot of the richest families in four cerrado floras. Emas (Fmas National Park) =

17°49°-18°28'S, 52°39-33°10°W, Mojiguacu = 22°15-16'S, 47°08-12°W, Pirassununga = 22°02'S, 47°30°W, Santa Riz

(Santa Rita do Passa Quatro} = 21°36-44°5, 47°34-41'W. Family names weze abbreviated according to Weber {1982).

Discussion
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The distribution of species per family and genus was highly skewed in ENP flora, with many
monospecific families and genera, the same pattern found in the cerrado as 2 whole {Castro ef af
1999, Chapter 6). In Neotropical savannas, in general, and in the cerrado, in particular, there are
many genera with one or few species (Sarmiento 1983). Some of them, as Plenckia, Bowdichia,
Cochlospermum, Diptychandra, Echinolaena, Hancornia, Harpalyce, Hoehnephyton, Pierodon, Spiranthers,
Thragya, and Tristackya, all occurring in ENP, are quite abundant and frequent in cerrado sites
(Sarmiento 1983). Based on this, Sarmiento (1983) postulated that this taxonomic isolation reflects
an evolution within this ecosystem which has allowed a differentiation on generic level, represendng
thus a floristic palecelement well adapted to the savanna environment,

Highly skewed distributions of family and genus sizes to the smallest class, however, were also
found in other tropical floras (e,g., Turner 1994, 1997). Turner (1994), for instance, found 24% and
55% of monospecific families and genera, respectively, in the flora of Singapore. If high proportions
of monospecific families and genera are also found in other vegetation types, then there is no
evidence in support of Sarmiento’s (1983) hypothesis of the Neotropical savannas as a floristic
paleoelernent due to its high number of genera with one or few species. To test his hypothesis, one
should compare the frequency distribution of species per genus and family between the savanna and
the neighboring forest floras, as those of the Amazon and Atlantic rain forests. If the number of
monospecific genera were higher in the cerrado than in the neighboring forests, then Sarmiento’s
{1983) hypothesis would be corroborated.

The frequency distribution of family sizes was significant different between ENP and the Cerrado
Domain, with the overproportion of Asteraceae, Malvaceae, and Lamiacese characterizing the
former in relation to the latter. Since, in the Cerrado Domain, other vegetation types besides the

cerrado itself exist, there is a bias in this comparison due to the inclusion of species which occur only



in these other vegetation types. Most of these vegetation types present closed physiognomies (dry,
seasonal, or dparan f{orests), with many woody species, and thus, when 2 given cerrado site is
compared with the whole Cerrado Domain, 2 higher proportion of families with herbaceous species
mainly 1s expected. Indeed, the three families which characterized the cerrado in ENP are composed
especially by herbaceous spedies (Gentry 1993).

Besides, some farnilies can be well represented in the other vegetation types but not in the cerrado
and are thus expected to appear with lower proportion in cerrado sites when these are compared
with the Cerrado Domain. Orchidaceae, which is underrepresented in ENP, could be one of these
families, because many species are epiphytic and found only in closed and moist environments, such
as forests (Gentry & Dodson 1987). On the other hand, this family was also well represented in the
cerrado herbaceous component (Chapter 6), due to the large number of geophytic orchids
(Mendonga e al. 1998). Orchidaceae could be 2 family with many species with restricted geographic
range and therefore appearing with many species only when one is working on larger scales.

Probably, as a consequence of the larger geographic distance, the similarity values between ENP,
a core cerrado site, and the outlying cerrados were lower than the similarity values among these
outlying sites. Serensen index is influenced by the number of species in the sites under compatison,
but, regardless the richness of each site, the similatity values between ENP and the outlying sites
were always lower than among the outlying sites. Comparison of different cerrado sites has shown
that their floristic composition may vary widely even among sites geographically close, and that many
species has sporadic or patchy distributions (Castro 1994). Nevertheless, although our comparison
was restricted to few sites due to the almost complete absence of studies in which both herbaceous
and woody components had been sampled, a geographic pattern in the floristic compositgon of
cerrado sites seems to exist when both components are considered.

The fust axis of the PCA was enough to separate cleatly the ENP from the outlying sites,



suggesting that there could be also differences on family level between core and outlying sites. Cur
analysis indicated that ENP is characterized by Convolvulaceae and Lamiaceae and the oulying sites,
by Malvaceae, Melastomataceae, and Rubiacese. When more floristic surveys are available, this
pattern should be tested to check its consistency.

In the woody component, the frequency diswibution of species per family in ENP was
significantly different from those found in the whole cerrado {Castro ef 4l 1999), being characterized
by 2 higher proportion of Myrtaceae and Nyctaginaceae and 2 lower proportion of Asteraceae in
ENP. In the checklist compiled for the whole cerrado (Castro ef 1999, the high proportion of
undetermined taxa in some families may alter the frequency distribution of family sizes. For example,
in addition to the 96 species belonging to Myrtaceae, there are more 100 taxa not identified with
confidence (Castro ¢z 2/ 1999).

Another bias in this comparison is the different criteria to consider 2 given species as belonging to
the woody component. While we considered only the phanerophytes, according to Raunkiaer’s
(1934) system, as woody species, Castro ef 2/ (1999) used as many criteria as appeared in the surveys
they compiled, ie., for them, if only one author considered 2 determined species as woody, it was
mcluded in their kst. Many Asteraceae species included in their list are not phanerophytes and thus, if
they occurred in ENP, were not considered by us as belonging to the herbaceous component. This
could explain the underproportion of this family in ENP when compared with the cerrado as a
whole.

The placement of ENP in one of Castro’s (1994) central group is expected due its geographic
location, in the Brazilian Central Plateau. Among the most frequent species in cerrado sites (Castro
1994), those not found in ENP, Astronium fraxinifolinm, Curatella americana, Salvertia convallariodora, and
Sclerolobism aurenm, probably occur preferentally in other phytogeographical groups. To corroborate

the placement of ENP in one of Castro’s (1994) central group, his analysis should be redone,
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mchading the ENP data.

In the herbaceous component, the frequency distribution of species per family in ENP was also
significantly different from those found in the whole cerrado (Chapter 6). The herbaceous
component in ENP flora was also characterized by 2 higher propordon of Myrtaceze. The
underproportion of Orchidaceae and Lythraceae, as stated previously, could be 2 consequence of
many species with small geographic range. Although both herbaceous and woody components of
ENP cerrado flora presented significantly different distribution of family sizes when compared with
the whole cerrado, the chi-square value in the latter was much lower than in the former. This
corroborates the hypothesis that the heterogeneity — in this case, the frequency distribution of family
sizes — is much higher in the herbaceocus than in the woody component of the cerrado flora

(Mantovam & Martins 1993).

Conclusions

The flora of the cetrado in ENP presented the same pattern found in the whole cerrado
concerning the frequency distribution of family sizes, that is, highly skewed to the smallest class.
There is no evidence in support of Sarmiento’s (1983) hypothesis of the cerrado as a floristic
palecelement, since this pattern is also found in other floras. The distribution of species per family
for the whole cerrado can be used as null models, against which the flora of a particular site can be
tested. In ENP, we found some families which characterized its flora in relation to those
distributions found for the whole cerrado. These compansons should be carried out for other sites,
trying to find if there is 2 geographic or even 2 physiognomic pattern in the frequency distribution of
species per family in the cerrado. The geographic component which exist in the floristic COMpOSiion

of cerrado sites, at least for the woody flora, seems to exist also on family level In this case, some
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tamilies would characterize some phytogeographical groups. Unfortunately, up to now, there are few
surveys in which the herbaceous component, and not only the woody component, had been
sampled. When other complete lists are available, the consistency of the patterns found in ENP in

relation to the whole cerrado can be tested.
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4. Life-form spectrum of the cerrade in Emas National Park {central Brazil)

Abstract — The Hmas National Park (ENP), located in centzal Brazd, is the largest reserve of the cerrado vegetation. We
carried out a flonstc survey in the cerrado physiognomies of ENP and constructed the life-form spectmum of is
flora, foliowing Raunkizer’s system. The main life-form classes were hemdcryprophytes and phanerophytes, which
accounted, respectively, for 49.92% and 24.79% of the total number of species. When compared with Raunkizer’s
nozmal spectrum, the ENP spectrum was significantly different, due especially by the overproportion of
hemicryptophytes. Other cerrado sites presented also higher proportions of hemicryprophytes and phanerophytes,
although their relative impostance varied according to the prevailing physiognomies. When compared with life-form
spectra from other vegetation types, the cerrado sites forrped a distinet group, with egenvalues closer to those of the
hemicryprophytes and phanerophytes. The cerrado sites distnguished themselves from the savanna sites by their
under-tepresentation of therophytes. Even if sometimes cdticized in its application om tropical communities,

Raunkiaer's system was usefil to characterize the cerrado floras and to senarate it from other ve etation ypes.
3 % g ¥

Resumo — O Parque Nacional das Emas (PNE), localizado no Planalto Central, € 2 maior reserva de cerrado. Nés
realizamos um levantamento floristico nas fisionomias de cerrado do PNE ¢ construimos o espectro bioldgico da sua
flora, segunde o sistema de Raunkiaer. As principais formas de vida foram os hemicriptéfitos e os fanerdfitos, que
representaram, respectivamente, 49,92% e 24,79% do ntmero total de espécies. Quando comparados 2o espectro
normal de Raunkizer, ¢ espectzo do PNE foi significativarente diferente, devido espectalmente 3 maior proporcio de
hemicriptéfitos. Outros sitios de cerrado também apresentaram maiores proporcdes de hemicriptéfitos ¢ faneréfitos,
embora a importancia relativa dessas classes tenha varado conforme as fisionomias predominantes. Quando
comparados a espectros biclégicos de outras formagBes vegetais, os sitios de cerrado formaram um grupo distinto,
com autovalores mais proximos daqueles dos hemicriptéfitos e faneréfitos. Os sitios de cerrado se distinguiram
daqueles das demais savanas pela subrepresentacio dos terdftos. Ainda que algumas vezes criticado quanto i sua
aplicabilidade em comunidades tropicais, o sistema de Raunkiaer foi 1l para caracterizar as floras de cerrado e

separi-las dos demais tipos vegetacionais.

Key words — cerrado; savanna; life-form; biological spectrum; Raunkiaer; Ermas Natonal Park.
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Introducton

Plant life-forms are usually understood as a growth form which displays an obvious relationship
to key environmental factors (Mueller-Dombois & Ellenberg 1974), being characterized by the
adaptations of plants to certain ecological conditions, 2s, for example, mean annwal temperature or
precipitation (Mera # 4/ 1999). According to Box (1981), the study of plant life-forms is important
for the following reasons: plant life-forms provide the basic structural components of vegetation
stands, being the most obvious level of subdivision for descrbing and explaining vegetation
structure; primary physiological processes of plants are controlled by aspects of plant form; and plant
form provides an useful means of getting at genetal principles of plant-environment relations
without becoming mired in taxonomic detail.

Attempts to group plant species in life-forms began with Humboldt (1806), who proposed 17
main forms (Haupiformen), representing families or groups more or less analogous among themselves.
Since then, several proposals to group plants according to their growth habits were published (see
Cain 1950 and Mueller-Dombois & Ellenberg 1974 for references). In 1904, Raunkizer proposed a
classification system based on the position and degree of protection of the perennating buds, which
are respousible for renewal after the unfavourable season. In this system, which was later transiated
mto English (Raunkiaer 1934), the more pronounced the unfavourable season, the more protected
the perennating buds. There are, in his classification, five major classes, arranged according to
increased protection of the buds: phanerophytes, chamaephytes, hemicryptophytes, cryptophytes,
and therophytes.

If life-forms indicate adaptations to climatic conditions, then climate can be characterized by the
prevailance of certain life-forms. Assuming this premise, Raunkiaer (1934) formulated the concept of

phytoclimate and proposed the “biological spectrum™ to represent it. The biological, or life-form,



spectrum is the percentual representadon of the number of species belonging to each life-form class
i a given flora. Raunkiaer (1934) determined the hife-form of 1000 spedies, which he assumed to be
representative of the world flora, and constructed 2 “normal biclogical spectrum”. The normal
spectrum could work as 2 null model to which a certain flora could be compared. Differences in the
frequency of hife-form classes between the flora under study and the notmal spectrum would pomnt
out which life-form characterizes the climate in question.

Raunkizer’s system was modified, among others, by Braun-Blanquet (1928) and Mueller-Dombois
& Ellenberg (1974), to mclude plant traits in the favourable season, which were originally neglected
by Raunkiger (1934). Although sometimes heavily cricized (eg, Sarmiento & Monasterio 1983),
Raunkiaer’s system 15 still the simplest and, in many ways, the most satisfying classification of plant
life-forms (Begon e/ al. 1996).

This system has been widely applied in many vegetation types to classify plant sgecies i hife-
forms, as, for example, in deserts (Qadir & Shevty 1986, El-Demerdash e /. 1994, El-Ghani 1998),
meadows (Beaman & Andresen 1966), mediterranean vegetation (Dimopoulus & Georgiadis, 1992,
Christodoulakis 1996), prairies (Stalter e @/ 1991), savannas (Cole & Brown 1976, Sarmiento &
Monasterio 1983), temperate forests (Buell & Wilbur 1948, Gao & Chen 1998), rundra (Raunkiaer
1934), tropical grasslands (Shankar e 2/ 1991), and tropical rain forests (Cain ¢f 2/ 1956).

The Cerrado Domain is the second largest Brazilian phytogeographic province, occupying
originally 23% of Brazil’s land area (Ratter ¢ o/ 1997). As its name implies, in the Cerrado Domain,
the cerrado vegetation prevails. The cerrado vegemation presents a wide physiognomic range, from
grasslands to tall woodlands, but most of its physiognomies fit the definition of tropical savannas
{Sarmiento 1983). The cerrado core area covers the Brazilian Central Plateau, and outlying areas

occur, for example, n the southern Sdo Paulo State (Ratter ef @/ 1997). The Hmas National Park




(ENP) is located in the core region and is one of the most important reserves among those that
represent this vegetation type (Conservation International 1999).

Lo the cerrado, some studies used Raunkizer’s system to classify the sampled species in lfe-forms.
For mstance, Mantovani (1983) classified the vascular plant species of an outiying cerrado site in life-
forms, constructed its biological spectrum, and compared it with life-form spectra from core cerrado
sites (Warming 1892, Ratter 1980). Batalha (1997) and Batalha o 4/ {(1997) carried out flomstic
surveys in two outlying cerrado sites and also classified the species in life-form classes. In all of these
sites, high proportions of hemicryptophytes and phanerophytes were found.

Cur aim is to classify in life-forms the vascular plant species found in the cerrado of ENP,
following Raunkiaer’s (1934) system, constructing then the biological spectrum of this flora and
comparing it with the normal spectrum and with those from other sites. Thus, out major questions
were: Are hemicryptophytes and phanerophytes the prevailing hife-forms in the cerrado flora of
ENP, as in other cerrado sites (Mantovani 1983, Batalha 1997, Batatha ¢z a/. 1997)? Is the ENP kife-
form spectrum significantly different from Raunkiaer’s (1934) normal specttum? If so, which life-
form characterizes the ENP spectrum? When compared with other cerrado sites, is there a
physiognomic pattern among them? When compared with life-form spectra from other vegetation

types, do the life-form spectra from cerrado sites form a distinet group?

Material and Methods

The ENP, with 132,941 ha, is located in the Brazilian Central Platean, in the cerrado core region,
southwestern Goids State (17°49°-18°28’S, 52°39°-53°10'W). Regional climate is tropical and humid,
with wet summer and dry winter, classified as Aw following Képpen’s (1948) system. Three quarters

of ENP consist of flat tableland, 820-888 m high, and the remaining area consists of hilly terrain,



720-820 m high (Ramos-Metc & Pivelio 2000). The cerrado in ENP presents almost all
physiognomies found in this vegetation type, from campo hmpo (2 grassland) to errads sensu stricio (a
woodland). In the reserve, open cerrado physiognomies — wmpo hmpo, campo sujo (2 shrub savanna),
and campo cerrado (a savanna woodland) — prevail, covering 68.1% of the total area, especially on the
flat tableland (Ramos-Neto & Pivello 2000). The more closed aervade semsu stricto covers 25.1% of the
reserve, mainly on the hilly terrain. The remaining 6.9% is covered by other vegetation types (riparian
forest, seasonal forest, and wet feld), roads, and firebreaks. Every 3-4 years approximately,
uncontrollable wildfires occur in ENP due to dry biomass accumulation (Ramos-Neto 2000).

In the cerrado physiognomies existing within the reserve, we carried out floristic surveys from
MNovember 1998 to October 1999, in monthly field trips, when we found 601 species (Chapter 2). In
this survey, we recorded necessary informations to classify the plant species in life-forms: whether
they were autotrophic or heterotrophic, whether they were self-supporting plants or not, whether
they germinated in the soil or on other plants, the posidon of theit perennating buds in the
unfavourable season, and whether they were annual or perennial.

With these informations, we classified the species in life-forms following Raunkiser's (1934)
system adapted by Mueller-Dombois & Ellenberg (1974) and constructed the biclogical spectrum of
the cerrado flora in ENP. This spectrum was compared with Raunkiaer’s normal spectrum, when
epiphytes, lianas, and vascular parasites were included in the “phanerophyte” class, as in Raunkiaer’s
(1934) original system.

To verfy if the ENP biological spectrum was significantly different from the expected according
to Raunkizer’s (1934) normal spectrum, we applied the chi-square test (Zar 1999). If so, we
calculated the contrbution percentage of each class in the chi-square value. In this case, the higher
the difference between the expected and the observed in the class, the higher the percentage of its

contobution.
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We compiled life-form specua from other cerrado sites (Warming 1892, Ratter 1980, Mantovani
1983, Batalha 1997, Batalha ¢f 4/ 1997) and other vegetation types sites {(Raunkiaer 1934, Buell &
Wilbur 1948, Cain 1950, Cain e @/ 1956, Cole & Brown 1976, Sarmiento & Monasterio 1983, Qadir
& Shevty 1986, Danin & Orshan 1990, Stalter er o/ 1991, Dimopoulos & Georgiadis 1992, Tareen &
Qadir 1993, El-Demerdash 1994, Christodoulakis 1996, E-Ghani 1998, Gao & Chen 1998, Charest
¢f al. 2000), with which we did dewrended correspondence analyses (Jongman e 2 1995); first, for the
cerrado sites only and, second, including the other sites, ploting both sites and life-forms eigenvalues.
In the first case, we used Mueller-Dombois & Ellenberg’s (1974) subdivisions and, in the second

case, we used only Raunkiaer’s (1934) five main classes.

Resulis

Of the 601 species found in the cerrado of ENP, 24.79% were phanerophytes; 12.81%,
chamaephytes; 49.92%, hemicryptophytes; 2.00%, geophytes; 3.66%, therophytes; 5.99%, lianas;
0.50%, epiphytes; and 0.33%, vascular parasites (Figure 1). When this spectrum was rearranged to be
compared with Raunkiser’s normal spectrum, the proportion of phanerophytes in the spectrum
mcreased to 31.61%.

The difference between Raunkiaer’s normal spectrum and the life-form spectrum of the cerrado
in ENP was highly significant (32 = 37.50, P <0.001). The proportions of phanerophytes,
cryptophytes, and therophytes were lower than the expected by the normal spectrum, while the
proportons of hemicryptophytes and chamaephytes were higher (Table 1). The highest contribution
to the chi-square value was given by the hemicryptophytes, which were responsible for 58.69% of
the total chi-square value. Therophytes contributed with additional 17.89%; phanerophytes, with

12.00%; cryptophytes, with 7.11%; and chamaephytes, with 4.30% (Figure 2).
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In 2ll biological spectra from cerrado sites, hemicryptophytes and phanerophytes were the life-
form classes with highest proportions (Table 2). The highest percentage of geophytes was found in
Lagoa Santa, where they accounted for 5.42% of the total number of species. The highest percentage
of therophytes was 7.10%, in Mojiguagu. In the correspondence analysis, the first axis explained
80.95% of the varation, and the second axis, 4.20%. In the first axis, Pirassununga and Santa Rita do
Passa Quatro presented negative eigenvalues, while ENP, Lagoa Santa, and Mojiguacu presented
positve eigenvalues (Figure 3). In the second axis, ENP presented negative eigenvalues, while the
remaining sites presented positive values. Regarding the life-form classes, we found higher positive
eigenvaiues for geophytes and hemicryptophytes in the first axis, and for geophytes and vascular
serni-parasites in the second axis.

in the detrended correspondence analysis in which biological spectra from other vegeration types
(Table 3) were also included, the first two axes explained 50.42% and 4.86% of the vatation,
respectively. The ordination biplot of this analysis showed that the cerrado sites formed a group
quite distinct from the other vegetation types (Figure 4), with eigenvalues closer to those of the
phanerophytes and hemicryptophytes. Other savanna sites appeared with higher eigenvalues in both
axes, although widely dispersed. Sites under dry climate appeared generally with higher cigenvalues in
the first axis than sites under wet climate. Sites under cold climate presented positive eigenvalues in

the first axis and negative eigenvalues in the second axis.
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Figore 1. Life-form spectrum of the cerrado in Fmas National Park (17°49°-18°28'S, 52°39°-53°10"W), Goids State,

central Brazil. Ph = phanerophyte, Ch = chamaephyte, H = hemicryptophyte, Geo = geophyte, Th = therophyte, Li
= hana, Ep = epiphvie, Vp = vascular pacasite.

Table 1. Comparison between Raunkizer's normal spectrum {expected) and the life-form spectrum of the cerrado in

Hmas National Park (17°49°-18%28°%, 52°397.53°1 0", Goids State, central Brazil {observed).

life-form: class expected  observed  expected number obsetved number ¥2
Yo Yo of species of species
Phanetophyte 46.00 3161 276.46 190 4.50
Chamaephyte 9.00 12.81 54.09 77 1.61
Hemicryptophyte 26.00 49.92 156.26 300 220
Cryptophyte 6.00 2.00 36.06 12 2.67
Therophyte 13.60 3.66 78.13 22 6.71
Total 180.00 100,60 601 661 37.50%%
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Figure 2. Contribution percentage of each class in the chi-square value in the comparison between Raunkiser's normal
spectrum (expected) and the Iife-form spectrum of the cerrado in Fmas National Park (17°49°-18°28'8, 52°30°.
53°10'W), Goids State, central Brazil (observed). The proportions were lower than the expecred for phanerophytes

(Ph), cryptophytes (Cz), and therophytes (Th) and higher for hesmicryptophytes (H) and chamaephyres (Ch).
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Table 2. Life-form spectza of cerrado floras. Ph = phanerophyte, Ch = chamaephyte, H = hemicryptophyte, Geo
geophyte, Th = therophyte, L4 = liana, Ep = epiphyte, Vsp = vascular semi-parasite, Vp = vascular pazasite, ENP

it

i

Emas Nationzl Pazk.
no. of % of species
local arago species  Ph Ch H Ges Thb ida  Epi Vsp ¥p
ENF this stady 8501 2479 1281 4992 200 3656 599 050 4400 0.33
Lagoa Santa Warmng (1892) 868 2250 505 8511 542 457 4674 012 038 Q.12
Moiiguagu Mantovani (1983) 521 2361 1401 4453 2311 V106 749 077 038 0.60
Pirassuoungs Batalha o 4/ (1997) 358 2988 1536 3492 112 &42 978 196 (056 6.00
Sanra Rita Batatha (1997 364 23335 1500 30.83 084 o667 1167 141 (.28 0.28
2 -
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Figure 3. Detrended correspondence analysis biplot of cerrado sites and life-form classes. Emas National Park = 17°49-

18°28°S, 52°39°-53°10°W, Mojiguacu = 22°15-16°S, 47°08-12°W, Pirassununga = 22°02°S, 47°30°W, Santa Rira do

Passa Quatro = 21°36-44'S, 47°34-41'W, Lagoa Santa = 19°40°S, 43°51"W, Ph = phanerophyte, Ch = chamaephyte,

H = hemicayptophyte, Geo = geophyte, Th = therophyte, 1i = liana, Ep = epiphyte, Vsp = vascular semi-parasite,

Vp = vascular parasite.



Table 3. Life-form spectra of different vegetation types used in the detrended comespondence analysis. Ph =

phanérophyte, Ch = chamaephyte, H = hemicryptophyte, Cr = cryptophyte, Th = therophyte.

prevailing vegetation type life-form class (%)
site Ph Ch H Lr Th reference
dareal forest

Terra INova National Park, Canada 370 120 320 190 00  Chamesteral (2000)

cerrads

Brasilia, Brazil 391 135 449 1.8 7 Rartter 7 2/ (1980

Finas National Park, Brazil 316 128 499 240 37 this smady

Lagoa Santa, Brazl ZBE 61 551 54 4.6 Warming (1892)

Mofiguacu, Brazi 38 12z 4700 21 7.8 Mantovani (1983

Pirassununga, Brazi 401 171 361 1.1 56  Batalha er 2l (1957)

Santa Rita do Passa Quatro, Brazil 453 172 300 08 6.7  Batalha (1997)

cold steppe

Akron, Colorago, USA 0.0 190 589 80 150 Paulsen (1915) iz Cain {1950)

Danube, Southeastern Burope 70 50 550 100 230 Bojko (1934) ix Cain (19500

Pamir Mounotain 1.0 120 630 100 140  Paulsen (1912) iz Cain (1950;

Yekasternoslaw, Near East 30030 350 130 240 Paulsen (1912) iz Cain {1950

dry temperate forest

Sinjawi and Dulki regions, Pakistan 311 107 277 25 279  Tareen & Qadir {1993)

hot desert

Biz Ghanam, Lybiaa 00 273 91 45 591 Qadir & Shetvy (1986)

Canary Islands 190 190 100 40 470 Bergesen (1924) iz Cain {1950)

Death Valley, California, USA 260 70 180 7. 420 Rauskiaer (1934)

Eastern Egypt 65 200 220 42 383 ElGhani (1998)

El Golea, central Sahara 90 130 150 70 360 Raunkiaer (1934)

Gardhaia, north Africa 30 160 200 3.0 580 Raunkiaer (1934)

Israel 80 160 160 7. 520  Danmin & Orshan (1990

Jazan, Saudi Arabia 01 315 55 45 483 El-Demerdash e 2/ (1994)

Lybia 120 210 200 50 420 Raunkiser (1934)

Ooldes, Australia 46.0 140 4.0 LO 350 Adamson & Osborn (1922) i Cain (1950)

Oudja, Moroceo 00 40 170 60 730 Braun-Blanquet & Maire (1924) #n Cain
{1950)

Transcaspian lowiands 110 7.0 270 140 410  Paulsen (1912) i Cain (1950)

Zeltin, Lybia 00 143 95 0.0 762  Qadir & Shetvy (1986)

hot stzbpe

Tucson, Arizona, USA 180 110 240 00 470 Paulsen (1915) i Cain {1950)

Cyrenaica, north Africa 80 140 190 80 500 Raunkiaer (1934)

Madeira Islands 5.0 7. 240 30 51.0 Raunkizer (1934)

Timbuctu, Africa 240 360 990 6.0 250 Hagerup (1930) iz Cain (1950)

Turhoona, Lybia 53 257 132 158 421 Qadi & Shetvy (1986)

Zwaza, Lybia 63 469 94 31 344 Qadir & Shetvy (1986)

mediterranean vegelation

Crete 90 136 270 120 380 Tumd (1929} 7z Cain (1950}

Ikaria, Greece 7.0 70230 140 490 Chrstodoulakis (1996)

Israel 80 90 230 100 490 Denin & Orshan (1990)

Mount Kithni, Greece 102 110 419 131 239 Dimopoulus & Georgiadis (1 992

Samos, Greece 96 130 320 130 330 Raunkizer (1934)

Southern France 7401300 290 8.0 430 Braun-Blanquet (1925) iz Cain (1950}



prevalling vegetation ype

life-form class (%)

site Ph Ch H Cr Th reference
pratrie
Konza, USA 111 09 331 249 299 Swberefal (1991
rain forest
Muacambo, Brazil 930 10 30 1.0 0.0 Cain erad (1956
Queensland, USA 260 28 00 248 0.0 Cromer & Pryor (1942} iy Cain (1950)
SAvanRg
Barings, Venezuela 180 30 180 400 280  Sarmiento & Monastedgo {1983)
Calabozo, Venezuela 280 70 310 50 290 Adisteguieta (1906) i Sazmiento &
Meonasterio {1983}
Ghanzi, Botswana 199 164 282 746 279 Cole & Brown (1976)
Lake BEdward, Zaire 30 380 226 30 290 Lebrun {1947) iz Sarmiento & Monasteric
{1983)
Lamto, Ivory Coast 9.0 1.0 620 8.0 19.0  César {1971} in Sarmiento & Monasteno
{1983
Northern Sunnam 38 30 380 284 230 Van Donselaar-Tenbokkel Huinink {1966) i
Sarmuente & Monastedo (1983)
Ookemeit, Nigeria 30 000 230 210 250 Hopkins {1962) iz Sacmiento & Monasterio
{1983
Southern Kalahari, Africa 133 122 345 7.4 32.7  Cole & Brown (1976)
Southwestern Madagascar 210 188 260 30 32 Morat {1973) /r Sarmiento & Monastezio
{1983)
subtropical forest
Matheran, India 666 170 20 5.0 10.0  Bharucha & Ferreira {1941} i Cain (1950)
lemtperate forest
Alabama, USA 176 31 478 171 144 Enonis (1928} i Cain (1950
Alberta, USA 258 18 482 171 71 Moss {1932) ir Cain (1950)
Alto do Palmital, Brazi BO.0 60 110 30 0.0 Cain eraf (1956}
Cape Breton, USA 146 18 513 256 6.7 Eaonis (1928) i Cain (1950
Caiobd, Brazil 870 7 30 3.0 0.0 Cain et al (1956}
North Caroling, USA 586 0.0 360 45 0.0 Buell & Wilbuz (1948)
Nozth Carolina, USA 339 28 441 172 0.0 Buell & Wilbur (1948)
China 315 23 33% 197 127  Gao & Chen (1998)
Cincinnati, 1SA 336 39 344 234 39 Withrow (1932) /r Cain (1950)
Cincinnati, USA 499 42 235 159 65  Withrow (1932) iz Cain (1950)
Connecticut, USA 148 20 494 203 135 Ennis (1928) i Cain (1950)
Scotdand 135 180 530 130 2.0 Waw {1931) i Cain {1950)
Georga, USA 230 40 530 100 8.0  Raunkiaer (1934
Hondo, Japan 289 20 474 117 100 Horikawa & Sato (1938) /r Cain (1950}
Horto Botdnico, Brazil 700 40 160 30 3.0 Cain e g/ (1956)
Hlinois, USA 163 13 497 186 141  EBwer {1932) in Cain (1950)
Indiana, USA 44 1.9 490 180 167 McDonaid (1937) i Cain (1950)
Towa, USA 153 1.0 486 209 142  Enmos (1928) iz Can (1950)
Long Island, USA 348 109 326 206 L1 Cain (1936) iz Cain (1950)
Michigan, USA 228 39 470 161 102 Gates {1930) iz Cain (1950)
Minnesota, USA 385 44 418 154 00  Buell & Wilbur (1948)
Minnesota, USA 352 32 456 160 G0 Buell & Wilbur (1948)
Misstsaipd, USA 195 31 494 152 128 Ennis (1928) i Cain (1950)
New Yotk, USA 165 53 333 319 130 Taylor {1918) ér Cain (1950)
Paris, France 80 65 515 250 9.0 Allorge (1922} iz Cain (1930)
North Carolina, USA 300 21 450 111 119 Sialter eraf (1991)
Setbia 287 113 462 91 4.7 Turrill (1929) dz Cain (1950}
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prevailing vegetation type life-form class (%)

site Ph Ch H Cr Th reference
Stuttgart, Germany 90 30 540 170 170 Raunkiaer (1034)

Tenesse, USA 196 17 521 151 115 Cain (1945) sz Cain (1950)
Virginia, US4 186 14 517 113 170  Allard (1944) iz Cain (1930)
tundra

Spitzhergen 1.0 220 800 13.0 2.0  Raunkiaer (1934

. 4 -
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Higure 4. Detzended correspondence analysis biplot of biclogical spectra and life-form classes. Ph = phanerophyte, Ch =
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Driscussion

The most represented classes in the life-form spectrum of the cerrado in ENP were the
hemicryptophytes and the phanerophytes, as in other cerrado sites (Warming 1892, Ratter ¢ 2/ 1980,
Mantovani 1983, Batalha 1997, Batalhz & o/ 1997). Raunkizer (1934), in his life-form classificadon,
used a trait that would indicate adaptation of plants to a particular climate, namely the degree of
protection of the perennating buds; therefore, the vegetaton would be an expression of the climate.
According to Sarmiento & Monasterio (1983), althcugh the seasonal stress imposed by extended
drought allows the plants a wide :ange of respomses, generally, in savanna floras, the
hemicryptophytes and geophytes are the prevailing life-forms. Considering the EINP, this hypothesis
was partially corroborated since the hemicryptophytes were the prevailing life-form, with half the
species belonging to this class, but the geophytes were under-represented.

The biological spectrum of the cerrado in ENP was significantly different from Raunkiaer’s
(1934) normal spectrum due especially to the higher proportion of hemicryptophytes, responsible for
almost 60% of the chi-square valuve. According to Raunkizer (1934), a hemicryptophytic
phytoclimate corresponds to a cold-humid climate, typical of high latitudes or high altitudes.
Sarmiento & Monasterio (1983) criticized the applicability of Raunkizer’s system to tropical
communities, because it classifies life-forms on the supposition that the limiting factor for plant
growth is low winter temperatures, which obviously is not an important ecological factor in such
comumumnities.

Even if in Raunkiaer’s (1934) model a direct correspondence between climate and life-forms
exists, other factors play a significant role in the determination of the occurrence of the cerrado and
its physiognomic gradient. Lopes & Cox (1977), for example, pointed out five theories proposed by

several authors to explain the occurrence and the physiognomic gradient of the cerrado: water stress,



fire, waterlogging, oligotrophic scleromorphism, and aluminium toxicity. These factors could
scmehow be analogous to the stress imposed by cold in high latitude ot altitude regions and, in this
case, they would favour species with perennating buds protected under the ground, as the
hemucryptophytes.

If there are other varables besides the climatic opes involved in the determination of the
occurrence of the cerrado, then biclogical spectra of cerrado sites should reflect it For example, if
two sites are under the same climate, but, for other reasons, present different physiognomies, then
their biological spectra should be different (Mantovani 1983). Raunkiaer {(1934) himself stated that
“although not part of the original design, this system of life-forms, while based on purely biological
considerations, the adaptations of plants passing the unfavourable season, is in fact clearly 2
physiognomic system”. Indeed, when we compared the cerrado sites through the correspondence
analysis, those in which open physiognomies prevail (ENP, Lagoa Santa, and Mojiguacu) presented
positive eigenvalues in the first axis, while those in which closed physiognomies prevail
(Pirassununga and Saata Rita do Passa Quatro) presented negative eigenvalues, appearing opposed in
the ordination plots.

In the physiognomic gradient of the cerrado, the importance of trees and shrubs increases from
open to closed physiognomies (Coutinho 1978). We expect, from open to closed physiognomies, a
decrease in the proportion of hemicryptophytes, geophytes, and therophytes and an increase in the
proportion of phanerophytes, lianas, epiphytes, vascular semi-parasites, and vascular parasites. This
pattern was found in the compatison of the cerrado sites, when those sites in which closed
physiognomies prevail (Pirassununga and Santa Rita do Passa Quatro) presented a higher proportion
of phanerophytes, lianas, epiphytes, vascular semi-parasites, and vascular parasites; and those sites in
which open physiognomies prevail (ENP, Lagoa Santa, and Mojiguagu) presented a higher

proporton of hemicryptophytes and geophytes.
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In the ordination analysis in which spectra from other vegetation types were included, the cerrado
sites formed a distnct group, with eigenvalues closer to those of phanerophytes and
hemucryptophytes, as expected by the prevailance of these life-form classes in their biological spectra.
Although most cerrado physiognomies fit the definition of savanna (Sarmiento 1983), the cerrado
group appeared quite appart from the savanna sites, due mainly by the higher proportion of
therophytes in the latter. Raunkiaer (1934) expected the therophytes, the best protected plants
against drought, to appear under hot and dry climates, in which the favourable season is very short.
Indeed, in our analysis, the annual plants eigenvalues were closer to those from deserts, steppes, and
mediterranean vegetation sites, all under hot and dry climates.

The undet-representation of annual plants in the cerrado vegetation has been noted by almost
every author dealing with it (Sarmiento & Monasterio 1983). Water stress is not considered the main
environmental factor determining the occurrence of the cerrado, since the shrubs and trees have
deep root systems and water access the whole year (Ferri 1944). However, the herbaceous species, as
the therophytes, suffer a period of water shortage in the dry season (Sarmiento & Monasterio 1983).
In this sense, we could expect a higher representation of annual plants in the cerrado, what was not
found by any author. This under-representation of therophytes in the cerrado vegetation poses an
interesting question and deserves further investigation.

The ordination biplot also showed forest sites with eigenvalues closer to the phanerophytes, and
tundra or cold steppes sites closer to the chamaephytes, in accordance with Raunkiser’s (1934)
hypotheses. Among the forests, the temperate and boreal forests presented a higher proportion of
hemicryptophytes than the rain forests, getting closer to the hemicryptohphyte climate, as proposed
by Raunkiaer (1934). There seemed to be a gradient from wet to dry climates, from left to right in the
ordination plot, and from hot to cold, from top-left to bottom-right. A further step in this approach

would be icluding climanc data from each site, applying then a canonical correspondence analysis



and testing to which climatic variable are each lfe-form class related.

{ onchusions

The biological spectrum of the cerrado in ENP showed hemicryptophytes and phanerophytes as
the most represented life-form classes, with the former characterizing the ENP spectrum in relation
to the expected by the normal spectrum. This overproportion of hemicryptophytes and
phanerophytes was also found in other cerrado spectra, although the relative importance of these
two classes varied according the prevailance of open or closed physiognomies.

As long as non-chimatic factors are very important in the determination of the occurrence of the
cerrado vegetation and its physiognomic gradient, they should be considered when one wants to
predict the life-form spectrum of 2 given area. Quantitative models could be constructed, trving to
predict how the importance of each life-form class varies with the physiognomic gradient. Other
factors could be analogous to low winter temperatures, predicted by Raunkizer as the factor
determining the prevailance of hemicryptophytes, s, for example, winter droughts and periodic
burnings. The application of Raunkiaer’s system, in this case, would be not only possible, but
recommended if one intends to investigate which factoss, besides climate, define the vegetation
physiognomy in queston.

In the ordination analysis, life-form spectra reflected well the different climate types and pointed
out some environmental gradients, from wet to dry and from hot to cold climates. One could include
the climatic varables of each site, trying to related them to the life-form classes. Canonical

correspondence analysis offers, in this sense, a promising approach.
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5. Reproductive phenology of the cerrado plant community in Emas National Park (central

Brazil)

Abstract — The cemrado, a savannz-like ecosystem, is the second lasgest Brazil's vegetation type. Its coze region occupies
the Brazilian Central Plateau, under seasonal climate, with wet sumemer and dey wimer. In the cerrado, as in other
savannas, the phenological patiemns are closely linked to the climatic seasonality. We swdied the reproductve
phesological patierns of the cerrade plant community in Fmas National Park, one of the most important reserves
among those that represent this vegetation type. From November 1998 to October 1999, in monthly field trips, we
carded out a flonstic survey in the reserve and found 601 species. The flowerng and fraiting patterns of the
comgnunity were analysed in relation to dispersal syndromes, comparing the herbaceous and the woody components.
The herbaceous component was characterized by an overpropozdon of autochorous species, and the woody
component, by an overproportion of zoochorous species. There was a strildng seasonality in the community-wide
pattern. of flowering and fruting, although they were different berween the herbaceous and the woody components.
Woody species flowered mainly during late drv and early wet seasons, whereas herbaceous species flowered generally
during late wet season. At the duy season, when their diaspores could be dispersed more efficiently, the proportion of
froming anemo and autochorous fruits was higher. During the rainy season, when their fmits conld be kept attractive
for longer time, the number of fruiting zoochorous species reached its peak. The phenological patterns found in

Fmas Narional Park were generally similar 10 those found in other cerrado sites.

Resumo — O cerrado € o segundo mator tpo vegetacional brasileiro, com sua repifio nuclear no Planalto Central, sob
clima estacional, com verio chuvoso ¢ mverno seco. No cerrado, como em ouiras savanas, os padrdes fenoldgicos
estio fortemente associados 2 estaciomalidade climética. Estudamos os padides fenoldgicos reprodutivos da
comunidade vegetal do cerrado no Parque Nacional das Hmas, uma das mais Importantes reservas entre aquelas que
representam esse tipo vegetacional. De novembro de 1998 a outubro de 1999, em coletas mensais, realizamos um
levantamento floristico na reserva e encontramos 601 espédes. Os padrdes de floracio e frutificaciio da comunidade
foram analisados em relagio is sindromes de dispersio, comparando os componentes herbiceo-subarbustive ¢
arbustive-arbéreo. O componente herbiceo-subarbustive se caracterizou pela maior proporcdo de espécies

autocdricas, € o componente arbustivo-arbéreo, pela malor proporgio de espéeies zoocdricas. Flouve uma
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estacionalidade marcante nos padeGes de floragio e frusificacio da comunidade, emborz eles tenham sido diferentes
enize 0s componentes herbdceo-subarbustiveo ¢ arbustive-arbdrec. As espécies arbustivo-arbéreas foresceram
principalmente no inicio da estagio chuvosa, enquanto gue as herbiceo-subarbustivas Horesceram geralmente 1o final
dessa estacdo. Na estagio seca, quando a dispersio de seus didsporos é mais eficiente, a proporcdo de espécies anemo
¢ autocdricas frutificando foi maior. Durante 2 estagio chuvosa, guando seus frutos podem se manter atrativos pot
mais tempo, as espécies zoocdrcas frutificaram em major nmero. Os padrées fenolégicos encontrados no Parque

Nacional das Emas foram, de modo geral, similares aqueles encontrados em 4reas disjuntas de cerrado.

Key words — cerrado; savanna; phenclogy; Exmas National Park; central Brazil,

Inmroducton

Savannas are tropical and subtropical formations where the grass layer is almost continuous,
interrupted only by shrubs and trees in varying proportions, and where the main growth patterns are
closely associated with alternating wet and dry seasons (Bourliére & Hadley 1983). In tropical
savannas, the temporal patterns in growth and reproduction are strongly linked to the climatic
seasonality (Williams ¢ @/ 1997).

The Cerrado Domain occupied formerly approximately 2 millions km? of the Brazilian territory
(Ratter ez al. 1997), especially in the Central Plateau. As its name wnplies, in the Cerrado Domain, the
certado vegetation prevails. Even if classifying the Brazilian cerrado as 2 savanna is not completely
satisfying (Coutinho 1978), most of its physiognomies fit the forementioned definition of savanna, at
least the intermediate ones —~ cwampo sujo (a shrub savanna), campo cerrads {a wooded savanna), and
cerrady sensu striclo (a woodland).

"The cerrado species, like those of other savannas, present periodic variations concerning flower

and fruit production that may represent adaptations to biotic and abiotic factors (Schaik ef o/ 1993).
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Rizzini (1963) stated that there are two components in the cerrado flora, the herbaceous component
and the woody component, which are floristically distinct and antagonistic. Scholes & Archer (1997)
hypothesized that the chmatic seasonal pattern of tropical savannas, with alternating warm dey
seasons and hot wet seasons, provides a potential axis of niche separation by phenclogy for the
herbaceous and woody components.

Knowledge of plant phenology is fundamental to understanding the community dynamics of
ecosystems, since the timing, duration, and degree of synchrony of the various phenological phases
have major implications for plant community structure, function, regeneration, and the quantity and
quality of resources available for consumer otganisms (Williams e 2/ 1999).

According to Oliveira (1998), phenological data for the cetrado vegetation are fragmentary, with
studies normally involving isolated species or small group of species, with different methods 2nd
approaches. The relationship between the phenological patterns of cerrado plant species and the
climatic seasonality had already been discussed by Warming (1892), in the very first study about the
cerrado vegetation. Since this pioneering work, many papers discussed some aspects of the
phenology of cerrado species (e.g, Coutinho 1977, Ribeiro e 4/ 1982, Gottsberger & Silberbauer-
Gottsberger 1983, Cliveira & Sazima 1990, Proenca & Gibbs 1994, Miranda 1995 — see Oliveira
1998 for other references), but few of them on the community level (Mantovani & Martins 1988,
Batalha ef /. 1997, Batalha & Mantovani 2000).

Until now, all community-wide studies in the cerrado were carried out in outlying sites, in the
southern Sao Paulo State (Mantovani & Martins 1988, Batalha ¢f 2/ 1997, Batalha & Mantovani
2000). Cur aim with this study was to analyse the reproductive phenological patterns of the plant
species in a core cerrado site on community level, trying to understand irs different patterns as
adaptive strategies. We discussed the phenological variations of both herbacecus and woody

components, relating them to dispersal syndromes.
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Based on the patterns described on the available papers (Mantovani & Martins 1988, Batalha ¢7 2/
1997, Batalna & Mantovani 2000), we had some a priori hypotheses: i) the proportion of flowering
species is lower 1n the dry season thas in the wet season; #) the herbaceous species flower mainly at
the end of rainy season, while the woody species flower mainly at the beginning of this season; #)
the proportion of anemo and autochorous species is higher in the herbaceous component, while the
proportion of zoochorous species is higher in the woody component; #) the anemo and autochorous
species set fruit especially at the dry season, while the zoochorous species set fruit especially

throughout the rainy season.

Material and Methods

We carried out this work in Emas Natonal Park (ENP), a reserve with ¢z 132,000 ha, located in
the Brazilian Central Platean, in the cerrado core region, southwestern Goids State (17°49°-18°28S
and 52°39°-33°10°W). Regional climate is tropical and humid, with wet summer and dry winter,
which is classified as Aw following Képpen’s (1948) system or as ZBII following Walter’s (1986)
system. Annual ramnfall vares from 1,200 to 2,000 mm, concentrated from October to March, and
mean annuzl temperature lies around 24.6°C (Ramos-Neto & Pivello 2000).

The cerrado in ENP presents almost all physiognomies found in thf_ls vegetation type, from aampo
limpo (2 grassland) to cerrade sensw stricto (a woodland). In the resetve, open cerrado physiognomies ~
campo limpo, campo sujo, and campo cerrads — prevail, covering 68.1% of the total area (Ramos-Neto &
Pivello 2000). The more closed cerrada sensu stricto covers 25.1% of the reserve. Every 3-4 years

approximately, uncontrollable wildfires occur in ENP due to dry biomass accumulation (Ramos-

Neto 2000).
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The flowenng and fruiting pattems of the cerrado species were analysed from data obtained in the
floristic survey carded out from November 1998 to October 1999 (Chapter 2). The botanical
material at reproductive stage was collected along pre-established routes (Chapter 2), with a 50-60 hr
monthly sampling effort. The voucher material was lodged mainly at the S0 Paulo State Botanical
Instimate herbammam (SP), but also at the following herbaria: CES], FLOR, HRCB, HUEFS, IAC, SP,
SPF, UB, and UEC.

The species at reproductive stage were observed whether they were flowering or fruiting. The
observations were simply qualitative, that is, on a given month, for example, if at least one individual
of a determined species was found producing flowers, the species was considered to be on its
flowering period. The number of species in any month producing flowers or fruits was expressed as
a percentage of the total number of species. These data were compared to climatic records collected
from 1993 to 1998 at the Benedictne Monks Monastery, in the nearby city of Mineiros (17°33°25”S
and 52°33°05”W), with which a climatic diagram following Walter (1986) was constructed.

The species were classified in families according to the system proposed by judd eral (1999) and
in life forms in accordance with Raunkiser’s (1934) system adapted by Mueller-Dombois &
Ellenberg (1974). The chamaephytes, epiphytes, geophytes, hemicryptophytes, lianas, therophytes,
and vascular parasites were considered as belonging to the herbaceous component; and the
phanerophytes, 2s belonging to the woody component. The dispersal syndromes were classified
according to Pijl (1972). To verify if the proportons of anemo, auto, and zoochorous species were
significantly different than an even distribution, we applied the chi-square test (Zar 1999). The
flowering and fruiting periods were related to the climatic seasonality and to diaspore dispersal

syndromes, comparing the herbaceous and the woody components.
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Results

The climatic diagram (Figure 1) showed that the dry period of the year goes from June to August,
and the wet period from September to May. Annual rainfall and mean aonual temperature were
1,745 mm and 24.6°C, respectvely. Of the 601 species collected (Table 1), 149 were phanerophytes
and thus considered as belonging to the woody component. The remaining 452 species presented
other life-forms and were considered as belonging to the herbaceous component.

Eight out of the 601 species (1.33%) were not found at reproductive stage, neither flowering nor
fruiting. We found 2 bi-modal peak in flowering, with oge pezk at the beginning of the rainy season,
in October, and another peak at end of this season, in March (Figure 2). Similarly, the proportion of
fruiting species presented two peaks, in April and September (Figure 2). The proportion of flowering
herbaceous species was lowest in July, increasing along the rainy season, reaching its peak in March,
and decreasing again till August (Figure 3). Fruit production presented 2 similar pattern, with a higher
number of fruiting species in March and April and a lower number in July (Figure 3). The
proportions of floweting and fruiting woody species were higher from August to October, peaking in
September (Figure 4). The lowest proportions of tlowering and fruiting species in this component
were found in February (Figure 4). In the herbaceous component, the late rainy season was the peak
period in flowering, whereas, in the woody component, the late dry to early rainy seasons were the
peak period.

Regarding their diaspore syndrome, 183 species (30.45%) were anemochorous; 228 (37.94%),
autochorous; and 182 (31.61%), zoochorous (Figure 5 and Table 2), figures considered non-
significantly different than an even distribution according to the chi-square test (¥2 = 5.85, P =
0.054). On the other hand, in the herbaceous component, the distribution of diaspore dispersal

syndromes was significantly different than an even distribution (32 = 46.01, P < 0.0001), with an
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overproportion of autochorous species. In the woody component, the distribution of diaspore
syndromes was also uneven (y* = 65.65, P < 0.0001), but with an overproportion of zoochorous
species.

Considering the whole plant community, the anemochorous species fruited especially from Aprtd
to September; the authocorous species, from January to May; and the zoochorous species, from
September to December (Figure 6). In the herbaceous component, the anemochorous species were
found producing fruits mainly from April to June; the autochorous species, from january to May;
and the zoochorous species, from January to Aprl (Figure 7). In the woody component, the
anemochorous species fruited especially from July to September; the autochorous species, from
March to June; and the zoochorous species, from September to December (Figure 8). Ar the dey
season, in the whole flora and in its two components, the proportions of anemo and autochorous
species producing fruits were higher than those of zoochorous ones. At the rainy season, on the

other hand, the proportion of fruiting zoochorous species was higher than those of anemo and

autochorous species.
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MINEIROS
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Higure 1. Chmatic diagram following Walter (1986), constructed from data obtained at the Benedictine Monks Monastery,
Mineitos, Goids State, ceniral Brazil. Absolute minimum and maximum temperatures were not available in the

original data.
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Table 1. Flowerag and {ruiting pedods of the collected species in the cerrado of Emas National Park, (17°49-18°287S,

52°397-53°10°W), Goids State, central Brazil, If = life-form, Ch = chamaephyte, Ep = epiphyte, Geo = geophyte, H =

hemicryptophyte, Li = liana, Ph = phanerophyte, Th = therophyte, Vp = vascular parasite; ds = dispersal syndrome,

Ane = apemochorous, Aut = autochorous, Zoo = zoochorous; f. per. = flowenng period, 1 = january, 2 = february,

- 11 = november, and 12 = decembes; fr. period = fruiting pedod, 1 = january, 2 = february, ..., 11 = novembes,

and 12 = december. The hyphen ( -} represents continuity among months, while the comma (, ) means interruption.

Family /species ¥ ds  flLper. fr per
Acanthaceae

Hygraphita brasifiensis (Spreng.) Lindan H o Aw 12-5 -5
Ruellia geminifiora Konth H  Aut 3-11 4-11
Ruella incompia (Nees) Lindau Ch Aut 4-8 6-9
Alstroemeniacese

Alstroemeria gardner: Bak. H At 1-2 3
Amaranthaceae

Froelichia procera (Seub.) Pedersen Ho A i1-2 12-7
Gomphrena arborescens L. £, H o Auw 1z 1
Gomphrena macvocephala A, St-Hil, H Aar 12379 14389
Ceamphrena pobli Moq, H Ant 1-3,8-9 212
Ptaffia selychrysoides (Moq.) Kuntze H  Aut 2-11 611
Plaffia jubata Mart. H Aut 4.1 5-1
Anacardiaceae

Anacardiurmr bamile A St-Hil. Ch Zoo 6-10 8-11
Tapirira guianensis Aubl Ph  Zoo 7-8 11
Annonaceae

Aunnona coriacea Mart, Ph Zoo — 5-10
Annona crassiffora Mart, P Zoo 9.11 11-3
Aungna monticola Mart. H Zoo 7 —
Awnnona tomentosa RLE. Fries Ch Zoo §-12 124
Annona warmingiana Melio-Silva & Pirani H  Zoo B-10 8-10
Annona sp. nov. Ph  Zoo 9,14 —
Bocagespsis mattogrossensis (R.E. Fres) RE. Fries Ph  Zoo 6-8 7
Dugnetia furfuraces (A, St-Hil) Benth. 8 Hook. £ Ph Zoo 112 3-12
Dugnetia glabrinsenia R.E. Fries) R.E. Fries Ch Zoo 11 11-5
Xylopia aromatica (Lam.) Mart. Ph  Zoo 9-12 1-12
Apiaceae

Didymopanax macrocarpam Seem. Ph Zoo G-3 12-6
Didymapanax vinasurs Maxch. PL  Zoo 1-9 3.10
Eryngiurr cfiatum Cham. & Schledl, H  Auwt 9 -
Eryngium juncenm: Cham. & Schirdl H Awm 9-1 16-1
Apocynaceae

Aschpias mellodora AL St-Hil H  Ane 3 3
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Family /species i ds  fl.per. fr. per
Aspidosperma macrocarpor Mart, Ph  Anpe 8-9 8-11
Aspidagperma nobile Ml Arg. Ph Ane 6-8 810
Aspidosperma tomentosam Nart. Ph Ane e —
Barjenia cymosa Fourn. H  Ane 2-5 6-9
Barjonia erscta (Vell) K. Schum. H  Ane — 11
Blgpharvdon bieuspidatum Foven, L Ane 12-7 12-7
Gyrastelma sp. nov. H  Ane 11 —
Flancornia specivsa Gomez Ph Zoo 810 4,811
Hemipagon acerosus Decne. H  Ape 411 5-11
Himatanthus obovatus (MGl Arg) Woods, Ph Agne 1i-5 5-16
Muacrosiphonia lngiflors Ml Azg. H  Ane 8-11 2
Macrosiphonia velame (A. St-HiL) K. Schum. H  Ane i 1
Manderilin corinea (Hook & Am.) Woods, H  Ane i —
Mandevillz pohliana (Standelm.) A. Gentry H  Ane i1-4 2-4
Odontadenia futea (Vell.) Markgr, li  Ane i-5 2.5
Cogppetalum aseguaiflornr: Fourn, H  Ane i1 -
Rauwolfia weddellione Ml Asrg. H Zoo B-4 104
Rhodocae rotundifolins MEll. Arg, H  Ane 1011 —
Araceae

Seaphispathe grands Bronga. ex Schot Ho A 11 11
Arecaceae

Aerocoriia ambeata (Jacq.) Lodd. ex Mart. Ph  Zoo  9-10 i-12
Acracomsia basileri Barb. Rodr)) Hahn Geo  Zoo 9 9-1G
Allagoptera campestris Mart) Kuntze Geo Zoo 11-3 11-3
Allagoptera lencocalys: (Mart) Kuntze Gee Zoo 9-4 9-4
Attalea geraensis Barh. Rodr. Geo  Zoo 10-5 2-6
Syagrus flezxcuosa (Mart.) Bece. Geo  Zoo 16-7 1-12
Amstolochiaceae

Aristolpchia gibertii Hook, Li  Ane 2-3 3-4
Aristolochia graclis Duch. i Ape 5 6
Asteraceae

Acanthospermum puctrake (Loefl)) Kuntze Th  Zoo 1-4 1-5
Achyrockne satureoides (Lam) A. DC. Th  Awt 5 3-8
Apopyros warningii {Baker) Nesom H  Ane i1 i1
~Aspilia fokacea (Spreng.) Baker H Aum 1-10 1-131
Aspilia laevissima Baker H o Aut 1 1
Apilia leseoglyssa Makme H Auwm 10-4 104
Aspitia platypbyila (Baker) Blake H  Awx 2 —
Ayapana amygiatina (Lam.) King & 1. Rob. H  Ane 6-8 7-8
Baccharis camporam A. DC. Ch  Ane 4-5 4-5
Baccharis humilis Sch. Bip. H  Ane 1,47-10 8-11
Bidens gardneri Gardner Th  Zoo 3-6 3-6
Calza clansseniana Baker H Ane -~ 8-9
Calea caneifolia 5. DC. H  Awm 6-10 8-1G
Calea hymenolepis Baker H  Aut 23 2-3
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Family/species i ds fl.per. fi per
Calea platylepss Sch. Bip. ex Baker H  Aut 4 —_
Campalociinium chliprofzpis Baker H Ane 3 -
Campalocliniur megacephalam (Mart)) King & H. Rob. H  Ane 1-3 1-4
Chaptalia intsperrima {(Vell) Burk Th  Ane 3911 3.4, 9.11
Chromolazna chaeseae F. Rob. Ch  Ane 3-6 4-6
Chromolaena lencocepbala Gardner Ch  Ane 4-6 46
Chromolaena iquakids (A DC) King & H. Rob. Ch Ane 4 4-12
Chromolaenz siachyophyliz (Spr.y King & H. Reb. H Ane 510 10
Comyea bonariensis (1.} Crong. Th  Ane 9125 9124
Dasyplylinm sprengelicnum (Gardner Cabrera Ch  Ane 9 93
Dimmerostema asperatum Blake H  Agne 114 11-5
Diimmerostema brasifiansum Cass. H  Ane 4 5
Dimmerostema retifolium (Sch. Bip.)Blake H  Ange 11-7 117
Dimmorostema sp. nov. H  Ane 11 -—_
Elephantopus biflorus Less. H  Ane 4 4
Elephantopus mollis L. H  Ane 4 4-8
Elgphantspus ragemoszur Gardner H  Anc 4-5 5
Emila weoinea (Simns.) Sweet Th  Ans 12-9 1-9
Erechtites hieracifolia (L.} Raf. Th  Ane 12-6 i2-9
Eremanthnr erpthropagpus Sch. Bip. Ph  Asne 3-6 411
Eremanthars giomerniains Less. Ph  Azne 2-3 2-10
Eremanthus sphaerocephaius Baker H  Ane 5-10 7-11
Eupatorium betonicaeforme Baker H  Ane 5-6 56
Enpatorinm campestre A, DC. H  Ane 9-4 3-12
Eupatorinry lanigerum Fook & Arn. B Ane  10-12 11-12
Eupatorium myriocephalur Gardner Ch  Ane 4-5 —
Eupatorium purpurascens Sch. Bip. H  Ane 3 —
Espatorinm uriiciiolinm L. £. H  Ane 117 12.7
Eupatorium sp. H Agne 35 5
Gochnatia barrosoae Cabrera Ch  Ane 6-7 8
CGochnatia pukthra Cabresa Ch  Ane 3-5 5-6
Hoehmapiryton trixoides {(Gardner) Cabrera H  Age 7-10 10
Lchthyothere sp. 1 H Aut 5-6,10-12 5-6,10-12
Ichehyothere sp. 2 H  Awm 7-9 7-9
Ichhyothere sp. 3 H  Awx 7 —
Lsostigma megapotamicnm Scherff H Awm 7-3 1-12
Lsostigma sp. H  Aw 9-10 10
Mikania sordifolia (LY Willd. Ii  Ane 4-9 5-9
Orthgpappus angustifolus (Sw)) Gleason H  Ane 12-6 1-10
Peptocarpha romndifolda (Less.) Baker Ph  Ane 9-12 1-12
Porophyllum angustissimum Gardner Th  Ane 12.5 12-6
Preudobrickellia pinifolia (Spt.) King & H. Rob. H  Ane 6-9 8-9
Prerocandon virgatuwm (L.} A DC. H Ane 3 4
Rienconrtia oblongifolia Gardner H Awm 12-5 12-5
Rienconrtia tenuifolia Gardner H  Aw 11-5 11-5
Spilanthes nervosa Chod. H  Aut 11 11
Stilpropapius glomernlatus Gardnex H  Ane 1.2 2
Stlpnopappus speciosus Baker H  Ane 12-4 12-6
Stomatanthes dictyaphyllum (A. I3C)) King & H. Rob. H  Ane 10-1 10-1
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Family/species ¥ ds  fl.pez. £ per
Vernonia argentea Less. H  Ane 12-4 12-6
Yernonia bardanoides Less. H Ane 12-4 3-10
Vernonia brevipetiplata Sch. Bip. H  Ape 14 3-8
Vernonia buddleifolia Sch. Bip. ex Baker H  Agne 12-6 2-6
Vernonia compactiffora Mart, ex Baksr H  Ane 2-4 3-6
Vernonia desertornm Mart. ex A. DC. H  Ane 6-10 510
Vernonia erythropiylia Mart. H  Ane 11 11
L ernonta ferruginea Less. H  Age &-7 8-9
Vernonia grandiflora Less. H  Ape 4510.12 4511.12
Vernonia berbaces (Vell) Rusby H  Ane 5-2 1-12
Vernonia ignebiliy Less. H  Ane 9-11 5-1
Vernowia pobranthes (Spreng.) Less. Ch Ane _— 12
Vernonia psilaphylla 4. DC. H  Ape 2 3
Vernonia rubricantis Humb. & Bonpl. H  Ane — 12
L ernonia rubriramea Mart. Ck Ane 4-7 G610
Vernonia simplex Less. H  Ane 10 14
Vernonia tomentells Mare. ex A, DC. H  Ane 4.5 5.2
Vernonin tragiasfedia A. DIC. H  Ane it 11
Vernonia yarvositfolia A. DC. H  Age 2-3 4-8
Yernonia venosissima Sch. Bip. ex Baker H  Ane 36 4-11
Vernonta virgmigta Mart. H  Ane 6-11 7-12
Vigniera bakeriana Blake H Aut 4.1 4-1
Vigutera sp. 1 H At 9.3 9.3
Vigntera sp. 2 H  Am 11 11
Wedelia macedoi H. Rob. H Aux 1-12 312
Balanophoraceae

Langsdorfia bypogea Mast. VP Zoo 5 —
Bignoniaceae

Aneropaggma arvense {Vell ) Stellfeld ex de Souza H  Ane 1-12 1-12
Anemopasgma glawcwm Mart. ex A. DC. H  Ane  3-10 6-11
Anemopacgma scabriuscufum Mart, ex A. DC, H  Ane 1-12 6-2
Arrabidaea brackypoda (A. DC) Bur, Ch  Ane 8-5 3-8
Arrabidaea pulchra (Cham.) Sandw. i  Ane 46 )
Chbistasc antisyphillitica Marz., Ph  Ane — 3
Jacaranda caroba (Vell) A. DC. Ch  Ane 4-9 6-11
Jacaranda decurrens Cham., Ch  Ane 8-10 9-10
Jacaranda rufa Silva Manso Ch  Ane 4-3 i2-9
Memora peduncudata (Vell.) Miers, Ch  Ane 6-3 64
Tabekuia anrea (Silva Manso) S. Moore Ph  Ane 7-9 g
Tabebuta achracea (Cham.) Standl, Ph  Ane §-9 9
Zeyberia montana Mart, Ph Ane 1-5 5
Boraginaceae

Cordia vilficantis Presen. H Zoo  4-69-12 46912
Bromeliaceae

Aechmea bromelizfolia (Rudge) Baker Hp  Aut 78 9-12
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Family/species ¥ ds fLper. frper
Ananas ananassoides 1.B. Sm. B Zoo iz-1 2-3
Bilfbergia magnifica Mez Ep oo R 8
Bromelia balansae Mez H Zoo 9-12 21
Dickic tuberpsa (Vell) Beer H  Ane 16-2 23
Burseraceas

Protium: ovatum Engl. Ph  Zoo 4.9 6-12
Cactaceas

Eppbyilam plodlanthus (L) Haw. Ep Zoo — -
Caryocaraceae

Caryocar brasifiense Cambess. Ph  Zoo 411 9.1
Caryophyliaceae

Polyearpea worypmbess (L) Lam. Th  Aw 4-5 5-6
Celastraceae

Plenvkia popuinea Beissek Ph  Ane 716

Tountelea micrantba (Mari) AC. Sm. Ph Zoo 7-1 11-1
Cheysobalanaceae

Conepia grandifiors Mart. & Zuce)) Benth, ex Hook. £, P Zoo 8 -
Licania humiks Cham. & Schlwdl Ph  Zoo 3.9 7-10
Parinari exeelsa Sabine Ch Zoo 6-4 8-4
Clustacese

Kielmeyera abdita Saddi Ch  Ane 1-12 9.5
Kielmeyera corfacea Mart, Ph  Ane 6-12 1-12
FGelmeyera grandsflora (Wawra) Saddi Ph  Ane 612 1-12
Kielmeyera rubriffora Cambess. Ph  Ane 3-7 6-7
Keelpeyera trichophora Mart. Ch  Ane 3-12 8-1
Kielmzyera variabilis Mart. Ch  Ane 3-12 8-1
Cochlospermaceae

Cochlaspermum reginm (Mart) Pilg, H  Age 8-10 10-12
Combretaceae

Buchenavia temerivsa Eichl. P Zoo —_ 5
Combretum btlarianum D. Dietr, Ck  Ane 1041 1-6
Commelinaceae

Commeling obligra Vahl Th  Aut 10-4 10-4
Connaraceae

Connarus suberosus Planch. Ph  Zoo 8 8.12
Rourea induia Planch. Ph  Zoo i-12 9-4
Convolvulaceae
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Family/species if ds  fl per. % per
Evolvutus cressoides Mars. H  Auw 2 e
Evolpslus fuscas Medsn, H Awm 10-4 3-4
Evolpulys macroblepharis Mart. H  Aut 4 —
Iparmoea argentea Meisn, H  Ant 1-4 2-8
Tpomosa campestris Wielsa. H  Awm 6,11

Ipomuea procumbens Mart. ex Choisy H  Aw 1-z —
Tpomoes procurrens Melsn. i Aw 11.5 3-3
Ipomsea sp. nov. H  Asg 35 3-5
Ipompen virgata Meisn. H  Awm 11-1 -
Jacquemontia gupranitica Hassl, H Awxs 111 —
Jacguemontia sphasrosephala Meisn. H  Au 12-4 47
Merremza contorguens (Chotsy) Hall. £, i Aw 11-5 3.7
Merremia digitata Meisn. i Awm 11-5 4.5
Turbing abutifoides (Kunth) ODonnel H  Ane 12-5 3-6
Convolvulaceae sp. 1, gen. sp. nov. H Aw 1i-2 1-2
Cucurbitaceae

Cavaponia espeiing Cogn. i Zoo 9-11 9-3
Ceratosanthes bilariona Cogn. 4 Zoo 7-10 910
PMelancinm campesive Maud. H Zoo 1-3 1-3
Cyperaceae

Balbostyiis junciformis (Kunth) CB. Clarke H  Aw 73 3-5
Bulbostyks paradesea (Spreng.) Lindm. H Auw 7-10 7-10
Bulbostylis sphaerocepbalz (Nees) CB. Clarke H  Awt 11-2 11-5
Bulbostylis truncata (Nees) MUT. Stzong H  Awm 10 -
Cyperus aggragains (Willd.) Endl. H  Aw 16-4 12-4
Cyperns mgyenianns Kuonth H  Aut 1-Z 2-3
Kéllinga odorata Vahl, H  Aua 3 4
Riynchosphora diamanting (C.B.Clarke) Kukenth H  Auw 11-8 11-8
Riynehosphora emaciata Boeckm. H  Aw 3 3
Ribynchosphora excaltata Kunth H  Aw 6-12 9-2
Rbynchosphora ragosa (Vahl) Gale H  Awuw 6 6
Scleria scabra Willd. H  Aua e 12
Dilleniaceae

Davilla elfiptiva A, St-Hil Ph Zoo 312 312
Doarilia nitida (Vahl) Kubitzki Li  Zoo 7 8-10
Dioscoreaceae

Dioscorea amaranthoides Presl. Li  Age 3.4 4-8
Dioscorea clanssensi Uline i Ane 3 K
Ebenaceae

Diaspyros bispida A. DC. Pk Zoo 8-9 9-3
Erythroxylaceae

Eryttroxcylum campestre A. StHHL Pk Zoo 6-3 112
Elrythroscylam decidunm A, St-FiL Ph  Zoo — 8
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Family /species H ds fl.per. fr per
Erythroscylum suberosum A. St-Hil. Ph Zoo 5-10 3.3
Huphorbiaceae

Chamagsyee cascorsze (Mart, ex Boiss.) Croizat H Awm 1-12 6-10
Cridoscnins gresdfoliny Pohl H  Auwt 8-11 9-12
Croton aberrans MUlL Arg, H A p— 711
Crotom antisyphilitions Wart. H Aw 5-10 511
Croton cinctus Mill. Arg. H  Awm 3 3
Craton glandwlosus Mill Azg. H o Aw 12-4 12-4
Croton goyazgenss Mull. Agg, H Auar 7-811-2 7-R11-2
Croton dundianus Mull. Aszg, H  Awm 1112 i2
Croton pobfianas Mull. Arg. H  Awm 8-12 8-12
Croton sclerocalys MERL Axg, H  Aut — Z
Croton sp. H  Auw 11-6 1-6
Dalechampia bamilis MGlL Arg. H  Awm 1-i2 i-i2
Dalechampia fnearis Baill, H Awa 11 11
Julocroton Bupmilis Dids. H  Aua 3-11 3-11
Mantho? cagrslescons Pohl H Auw 12 12-4
Manihot tripartita (Spreag.) Mill. Azg. H  Aut 9-G 11-6
Maprounes gutanensis Aubl. Ph Aut 10 10
Phylianthus orbicularys Moll. Arg, Th  Aut 12-3 12.3
Saping: glandulatum (Vell) Pax Ch  Zoo 4-12 12-3
Sebastiania bidentata (Maxt)) Pax H  Zoo 12-4 4
Fabaceae

Acosmium subelegans (Mohl) Yakoviev Ph  Ane 9 —
Aeschynomene marginaia Benth. Th Zoo 12-4 12-4
Asschynomene oroboides Benth. H Zoc 4-11 4-11
Anadenanthera fakata (Benth.) Speg. Ph  Ane 8-1 1-9
Andira cuiabensis Benth. Ph Zoo 3 4-11
Apndira lanrifslia Benth, Ch  Zoo 8-9 8-12
Andira vermifuga (Mart.) Benth. Ph  Zoo 8 —
Arachis tuberosa Bong,. ex Benth. H  Auw 8-10 —
Banbinia rufa Steud. Pk Aut 1-12 1-12
Bowdichia virgifivides Kunth Pk Ane 5 5-8
Calliandra dysamtha Benth. Ch  Aut 1-12 3-10
Calliandra macrocalyx Harms Ph Awm 3-10 3-11
Calopogeninm sericewsn (Benth.) Chodat ex Hassl i Aue 12-3 2-4
Camptosenza eliipticum (Desv.) Butkart i Auwme 12-5 12-5
Centrosema penoswm Mart. ex Benth. i Awm 113 2-4
Chamaecrista basifolia (Vogel) Irwin 8 Barneby Ch  Aw i2-1 1-4
Chamascrista campestris Irwin & Barneby Ch  Aut 1-4 1-5
Chamagerista cotonifolia (G. Don.) Killip. Ch At 6-10 510
Chamaecrista desvaroci (Collad,) Killip. Ch  Aat 12-6 12-7
Chareaecrista filicifolia (Benth.) Irwin & Bameby Ch  Aut 16-7 47
Chamaecrista flesowsa (L) Greene Ch  Aut 10-6 10-6
Charmagerisia lundii (Benth.} Irwin & Barneby H  Auat 6-9 7-
Chamaecrista sictitans (L) Moench, Ch  Aut 1-4 1-4
Chamagsrisia planaltoana (Harms) Irwin & Bameby H  Awt 1-12 1-12
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Family/species B de flper # per
Chamagcrista rotandifolia (Pers) Greene H Aw 11-4 11-4
Chamaecrista setosa (Vogel) Irwin & Barmeby Ch  Auw 1.7 57
Cligpria densifolia (Presl)) Benth, H A 9-2 3-4
Capatfera langsdorffii Desf. Ph  Zoo i1-2 1.5
Crotaiaria maypurensis Kunth Th A 1-4 1-4
Crotaiaria vitens Death, H  Au 1-3 36
Lrptalaria veluting Benth, H  Auw _— 2-4
Dalbergia céabensis Benth. Ph Ane 46 5-9
Dralbergia miscolobium Bervth, Ph  Ane —_ &
Desrmodinm barbatum: (L) Benth, H Zoo 3 3
Dessmodizm tacannn (Sw)) A DC, Th  Zoo 14 1.3
Desmodinm platyoarpum Benth, H Zoo 16 16
Dimorphandra molis Benth, Ph Zoo 16-2 1-8
Dioctea bicolor Benth. L Awm 112 612
Diptichandra aurantiasa Tul. Ph Ane — 3-8
Erivsema crinitum (Kunth) Gardner H  Au T4 1-160
Hrivgema cupresom Harms, H At 10 i0
Erigrema glabrum Mart, ex Benth, H  Am 121 e
Eriosena hetoroplrylbum Benth, H  Aw 10 10
Lriciema longifolinm Benth. H  Aut 10-5 12-5
Eriosema rafum Kunth H  Awm a2 9.6
Galactia decrimbens (Benth,) Chodat & Hassl. H  Am 115 11-3
Galactin dimorpha Burk. H  Au 11-5 1-6
Galactia martii A, DC. H  Aw 5-12 5.1
Harpalyce brasifiana Beath. Fh  Au 12-4 27
Hymenaea stigonacarpa Mart. Ph  Zoo 10-3 10-3
Indiggfera gracilis Bong. B  Aut 7-1 7-10
Laupinns subsessihs Benth, H  Aw 12-4 1-4
Machaerium aeutifolinm Vogel Ph Ane 7-10 11
Mimosa amnis-atri Barneby Ph  Ane 3,7 7
Mimosa distans Benth. Ch  Ane 11 —
Mimosa faliolosa Benth. Ph  Zoo 7-3 7-4
Mimosa gemmulata Barneby Ph Ape 6-1 6-3
Mémasa gracilis Benth. Ch  Asne i-12 1-10
Mimosa bebecarpa Berdh. Ph  Ane 5-10 5-11
Mizpse nuda Humb. & Bonpl, H  Zoo 11-4 12-5
Mimosa polycephala Benth, Ch Ane 12-7 3-7
Mimosa radula Benth. Ch  Ane 1-12 12-9
Mimosa santhocentra Mart, Ch  Ane 9-4 1-8
Periandra mediterransa (Vell) Taub. Ch  Am 12-5 1-7
Phaseslus firmuius Mart. H  Aw 6-8 6-8
Plathymenia reticatatn Benth. Ph Auxe 8-10 11-12
Poiretia angustfolia Vogel H  Awt 12-4 1.5
Foiretia latifolia Vogel H  Aut 24 2-4
Foiretia lomgipes Flarms. H  Aut 1-5 1-5
Prerodon pubescens Benth, Ph Age 9 —
Riymchosia platyphylla Benth, H  Awm 2.1 1
Senna rugosa (G. Don,) Irwin & Bameby Ph Aut 12-3 3-6
Senna silvestriv (Vell) Irwin & Bameby Ph Aut 7-5 12-5
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Family/species i ds  fLper. ft per.
Senna velutina (Vogel) Irwin & Barmeby Pr Auwr 2-5 3.7
Strypbuodendron aditringens (Mari) Coville Ph Zoo 3-10 1-12
Stryphnodendron cbovatum Benth. Ph  Aw 6-11 9-11
Fiylosanther bracteatz Vogel o Au 9-11 011
Stylosanthes gravifir Kunth Th  Aw 14 45
Ftvlosanthes guianensis Sw. Th  Awt 1-4 33
Stylosanthes seabra Vogel H  Aw 5 5
Tephrosia adunca Benth, H Awm 1i-1 1
Vatairea macrocarps (Benth)) Ducke Ph  Ane — —
Vigna Erearis Kunth i Awt 2-4

Zorniz latifolia Sm. H  Zoo 1-3 2-4
Zornia reficilata Smm. H Zoo 12-3 2-3
Zomnia virgata Morc, H Zoo 4-5 5
Fabaceae sp. 1 PR Auwm —_— 2
Flacourtiaceae

Casearia grandiflora Cambess. Pk Zoo 46 &
Carearia sylvestris Sw. P Zoo &-10 8-10
Casearic sp. B Aur 4,11 —
Gentiznaceae

Dianira nervosa Cham. & Schitdl H Auw 3-6 4-G
Irlbachia alata {Aubl) Maas H  Auwt 2 —
Irdbachia specosa (Cham. & Schled]) Maas H  Awm 1-7 2-7
Gesneriaceae

Sinningia elatior (Kunth) Chautems H  Ane i0 10
Hypoxidaceae

Hypois sp. Geo  Aut 2,10 e
Icacinaceae

Emmeotnm nitens (Benth.) Miers. Ph Yoo 4 5-9
Inidaceae

Sisyrinchinm paginatum Spreng. Geo  Aut 10-3 10-4
Trimezia juncifolia (K1) Kunth Geo  Aut 10-2 113
Lamiaceae

Erigpe crassipes Benth. H  Awm 3-11 1-12
Hypenta mavrantha (A. Se-Hil. ex Benth) Hadey H  Aw 1-12 3-10
Hiyptidodendron cannm (Pobl ex Benth)) Hardey P Aut 6-7 &7
Hypiis adpressa A, St-Hil. ex Benth, H  Auw 7-16 8-10
Hyptis capriarizfolia Pohl ex Benth. H Aut 3-5 45
Hyptis candata Epling & Sativa H A 4.7 6-7
Hypiis crinsta Benth, H  Awm 5-7 6-7
Hyptis desertoram Pohl ex Benth. H Awm 9-10 9-10
Haptis eriaphyliz Pohl H  Awm 2 2-4
Hyptis ferrugenose Pohl ex Benth, H 8-4 10-5

Auar
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FPamily /species ¥ ds  flper., fr. per
Hyptis interrupta Pohd ex Benth, H Aw 3-5 35
Hyptis hthroides Pohl ex Benth. H  Ax 8 8
Hyptis seultiflora Pohl ex Benth, H  Aw 1-4 4-5
Flyptis recurvata Poit. H At 5 &
Hyptis saxcatilis A. St-Hil ex Benth, Ch Awr 3.9 6-9
Fyptis villpsa Poll ex Benth, H  Awm 8-5 i-12
Hypiis virgata Benth. H  Auar i-12 1-12
Hyptis sp. H Am 6 6
Marsipiamthes chamardrys {Vahl) Kuntze Ho Auwt 1 1
Marsibianthes monians Benth. H Aut 3,810 3,9-10
Octmum sp. H Am &2 64
Peltodon pusilflas Pohl H At 4-7 4.7
Peltodon tomentosus Pohl H  Aut 3-4 4-5
Salvz sp. H  Aut 4-10 412
Lauracere

Abomes trizervis Meisn. Ph Zoo 3-5 5-10
Carsytha filfformis L. VP Zoo 12-1 —
Lecythidaceae

Eschwetlera nana (Berg,) Miers Ph Ane 2-5 4-5
Loganiaceae

Strychnos psendoguina A. St-Fil. Ph  Zoo — —_
Lythraceae

Chphea cartbagenensis {Jacq.) Macbz. H  Auwt 11-3 11-3
Caphea Inaricides Koehne H  Am 10-6 10-6
Lafoensia pacari A. St-Hil P Awm 9-10 —
Malpighiaceae

Bauisteriapsis acerosa (Nied.) B. Gates Ph Ane 27 5-9
Barnisteriopsis amplectens B, Gates i Ane 7-9 7-12
Banisteriopsis campestris (A. Juss.) Litde L Ane 12-3 1-6
Banisteriopsis gardueriana {A. Juss) W. Anderson & Sanl, Li  Ane 8 —
Banisterigpsis laevifolia (A, Juss)) B. Gates Ii  Ane 124 1-4
Banisteriopsis schizoptera (A. Juss.) B. Gates ii  Ane 3 —
Bauisteriopsis siellarts (Grseb.) B. Gates Li  Ane 1-6 36
Banisterigpsis variabilis B. Gates Ii  Ane 3-6 4-8
Byrsonima bastlpha A. Tuss. Ph Yoo 1-12 i-12
Byrsonima coccolobifolia A. Juss. Ph Zoo  2-11 5-1
Byrsonima crassa Nied. Pk Zoo 1-12 1-12
Byrsonima ganitherisides Griseb. Ch Zoo 8-1G 9-11
Byrsonima guitiemiiniana A. Juss. Chk  Zoo 8-11 %11
Byronima intermredia A. Tuss. Ph Zoo i-12 12-7
Byrsonima rigida A. Juss. Ch Zoo 11-5 11-5
Byrsonima verbascifolia (Griseb.) B. Gates Ph Zoo 8-10 9-10
Camarea affinis A, St-Hil. H Zoo 12-2 2
Heteroplerys anopterz A. Juss. 1i Ane 4 S
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Heterppierys byrsontmifolia A. Juss. Ph  Ane 6-1 8-1G
Heterppterys campestris A, Jass. i Ane 12-5 45
Heterspterys coriass A. juss. i Ane 3-9 4.10
Peizcotoa reticniata Griseb. i Ane 1-12 510
Tetrapieris ambiga (A Juss.) Nied. i Ane 489 8-9
Malvaceae

Byttneria obipngaia Pohl H Auw %3 18
Ertothoca gracikpes (K. Schum.) A. Robyns Ph  Ane 4.9 7-12
Eriotheca pubescens (Mart. & Zuce) A, Robyos Ph  Ane 5-7 71
Helzoteres sacarolba A. Se-Hil H At 114 2-4
Eraporechasia macrodon (A. 1DC.) Fryzell H  Au 11 —
Melochia vilipsa (Mill) Fawe. & Rendle H  Awt 2.2 i-2
Pavonia rosa-campestris A. St-Hil H Aut 3-12 7-12
Pejtaes edosard (Hochr.) Krapov. & Crstébal H  Aust 1-12 1-12
Peftaza polymorpha (A, St-Hil) Krapov. & Cristébal H  Awm 1-12 1-12
Prendebombas: longiflorsom (Mazt. & Zunee)) A Robyns Ph Ane 6-8 9
Sida corvadoensis Krapov. H A 3 3
Sida cordifolia L. H Aut 38 3,8
Sida fpearifolia 4. Sv-Hil H Awm 3 3
Sida rhombifoha l.. H  Awm 2-4 3-4
Waltheria donradinba A. St-Hil H  Auw 10-5 10-5
Waltheria indica 1. H A 312 5-1
Melastomataceae

Miconia aibicans Triana P Zoo 1-10 10-5
Miconia fallaxe A. DC. Ph  Zoo 1-10 19-2
Miconia forruginata A. DC. Pk Zoo 3-10 8-12
Miconia bgustroides (A. DC.) Naud. Ph  Zoo 6-10 6-10
Miconta rubiginesa (Boapl) A. DC. Ph Zoo 9-11 2
Mounriri elfiptica Mart, Ph  Zoo 3-11 5-11
Rbynchanthera arsina Naud. Ch  Ane 6-7 6-7
Tibouchina gracilis (Bonpl) Cogn. Ch  Ane 1-6 36
Tiboushina stenocarpa (A. DC.) Cogn. Ph Ane 24 3-4
Menispermaceae

Cissampelos ovalifolia Ruiz & Pav. H Zoo 1-12 12-3
Moraceae

Brosimum gandichandii Trécul P Zoo 3-10 912
Myristicaceae

Virala sebifera Aubl Ph  Zoo — 47
Myrsinaceae

Myrsine lenconenra Mart. P Zoo —_ 2
Myrtaceae

Campomanesia adamantium (Cambess.) O. Berg Ph Zoo 8-10 811
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Famnily /species I ds  fl.per. fr. per
Campomanesia pubescers (4. DC) O. Berg Ph  Zoo 6-3 9.12
Engenta angustissima (. Berg H Zoo 129 5-6,10-12
Engenia aurata O. Berg Pk Zoo 1-3 3-4
Eugenia bimerginate &, DC. Pr Zoo 6 —
Eugenia cafyina Cambess. Ch  Zoo 6,9 1,410
Engenia complieain O, Bexg Ch  Zoo —_ 7
Engenia cristaensis O. Berg H Zoo - i1
Engenia pignbionsiy O. Berg Ph Zoo 6-1 4-9
Eaugenia piloesis Cambess, Ph Zeoo o-1 4-92
Engenia panicifolia (Kyvmthy A, DC. Ph  Zoo —_ 11-3
Eugenia sp. 1 Ch Zoo — 10
Eugenia sp. 2 Pk Zoo 7 10
Eugenia sp. 3 H Zoo - 11
Engenia sp. 4 Ch Zoo -5 5
Myreia bells Cambess. Ph Zoo 711 101
Myria braceate O. Berg P Zoo 1 -
Myroia camapuanensis N.FE, Silveira Poh  Zoo i1 -
Myreia crassifolia (. Berg) Kiaersk, Ph Zoo g-9 9-12
Nyroda decrescens O, Berg Ph  Zoo — 11
Myrida faliae (Rich) A, DC. Pk Zoe 810 —
Myreia guianensis A. DC. Ph Zoo 6-10 71
Myreia laruptteana Camnbess. Pk Zoo 10 —
BMyreta lasigpus O. Berg H Zoo 10-1 2-3
Myrcia Enguasformis Kiaersk. Ph  Zoo 7.9 9-10
Myrsia rbodeospala Kiaersk. Ph Zoo 5910 5-10
Myreia torta A. 1DC. Ch Zoo 6-1 6-1
Myreia uberavensis O. Berg Ph Zoo 710 10-1
Myrcia variabifis Mart. ex A. DC. Ph  Zoo 4-10 10-12
Myreda sp. 1 Ch Zoo 9-11 10-12
Myreia sp. 2 Pr  Zoo 4-9 8-9
Myreia sp. 3 H Zoo 5 6
Myrearia deficatula (A. DC.) O. Berg H Zoo 11-3 —
Fsidinm anstrale Cambess. Ch Zoo 9-5 23
Fridium cinerenm Mazt. Ch  Zoo 16-3 11-3
Psidiam firmum O. Berg Ch  Zoo — 9
Pridiam laruotteannm Cambess, P Zoo 6-11 9-11
Psidinm multiflorum Cambess. Ch Zoo 8 1
Psidinw rufum Mart. ex A. DC. Ph  Zoo 4-5 16
Nyctaginaceae

Crugpira campestris (Netto) Lund, Ch  Zoo 7-12 8-1
Guapira gractlifora (Mart. ex ].A. Schmidt) Lund. Ph oo 7-12 8-1
Guapira noxta (Nettoy Lund. Ph Zoo 712 8-1
Neea macrophylla Poep. & Endl Ph Zoo 12-3 123
Neew theffera Oerst. Ph Zoo 6-11 16-1
Ochnaceae

Onratea acuminata (A. DC.) Engl. P Zoo 412 7-12
Caratea castanasfolia (A. DC.) Engl. Ph  Zoo 7-9 79
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Curatea floribunda (A. St-HiL) Engl. Ch  Zoo 1-12 4.10
Onratea sana (4. St-Fil) Engl Ch Zoo 4-10 9-1
Curatea spectabilis (Mart)y Engl Ph Zeo 6-10 9.12
Orehadacese

Epistephinm sclerophyllum Lindl, Geo  Ane 23 2-4
Galeandra moniana Barh. Rodr. Ger  Ane 1-2 3
Habengria brevidens Tindl, Geo  Ane 2 oo
Habenaria nasuta Rehb. £ & Warm, Geo  Ane 2 —
Habenaria obtuse Lindl. Ges  Ane 1 i
Oxalidaceas

Oxalis sellowii Spreng. H Awm 112 1-10
Passifloraceae

Mitostermma brevifilir Gonrsch., Ch  Zoo 711 9-12
Passflora mansei (Mazrt) Mast, i Zoo 3 3
Poaceae

Actinociadun verticiflainm (Nees) McClare ex Saderston Pk Aur — —
Andropogon bicornis L. H  Ane 2-3 3-8
Andropogon fastigiatns Sw. H Zoo 3 4
Andropagon kncostachys Kuonth H  Ane 11-2 112
Aundropogen seilpanus (Hack.y Hack. H  Age i 1
Anthaenantiopis perforata MNees) Parodi H  Awt 12-4 12-4
Apociada arenicola McClure Ph Aut e —
Aristida longifolia Trin. H  Ane 4.5 5
Aristida riparie Taa. H Zoo 1-5 2-G
Abscorgpus anrens P. Beauv, H Zoo 1-2 -4
Ascongpus barbigerus (Kunth) Hithe. H Zoo 2-3 4.5
Axonopus brasibensis (Spr.) Kuhlm, H Auw 9.3 9-3
Acongpus derbyanus Black H Zoo 10-6 10-6
Brachiaria decumbens Stapf. H Zoo 12-5 2-7
Cleniwr chapadense (Trn.) Doell. H  Ane 4-6 3-6
Echinolaena inflexca (Potr.) Chase H Zoo 12-4 1-6
Elfonuras latifforus Nees H  Au 1-12 1-12
Eragrostis airoides Nees H  Aw 10611 12-1
Eragrostis articulata (Schrank) Nees T Aut 10-2 3-4
Eragrostis mayparensss (Kunth) Steud. Th  Auat 45 46
Gyeenopagor foliosus (Willd) Nees H  Ane 3-5 46
Hyparrhenia bracteata (Flumb. & Bonpl) Stapf. H  Age 5 3
Hyparrbena rufz (Nees) Stapf. H Zoo 3-8 4-9
Ichnanthus procurrens (Nees) Sw. H Awxw 1 1
Leptocoryphinm lanatmm (FKunth) Nees H  Auw 2-10 2-10
Loudetiopsis chrysothrysx (Nees) Conert H Zoo 2 3-5
Melinis minutiflora P. Beauv. H  Ane 6-12 6-12
Qbyra tagiara Sw. Ph Ant — —_—
Pantcurn obyroides Kunth H  Aw 11-4 2-5
Pasicons radgei Roem & Shult, H  Awt 12-6 12-6
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Pantenm sp. H o Auw 3 3
Paspatum carinatum Humb. & Bonpl. ex Fleug. H  Ane i1 i1
Paspalum convexum Humb. & Bonpl. ex Fleug, H  Zee — 3
Paspalum erianthum Nees H  Awm 8.5 5-12
Paspalum gardnerianum Nees H Zoo 12-6 i2¢
Paspalum gomingflorum Stend. H  Zoo 4 4
Paspalum malscophyliem Tan, H  Zoo 3 3
Paspaium multicant Poir. H Zoo 4-5 5
Pagpalum pectinatum Nees H  Ane 1-iz2 1312
Paspalum sp. H  Zoo 1-3 1-3
Pagpatum sp. 2 H Zoo 3 3
Pennisetuns setosum (Sw) L. C. Rick. H  Ane 56 5-6
Répuchelitram repens (Nees) CE. Hubb. Th  Amne 1-2 2-6
Sehyzacchirium condensatum (Kunth) Nees H  Ane G ]
Setaria genienlata (L) P. Beauw. Th  Zoo 12-3 2-6
Sporolobas acminatus Boechat & Longhi-Wagper H Zos 11-1 12-1
Sporoiabus chatus (Ton) Hack. H Awm 3-4 4.5
Sporolpbus indicws (L) R. Brown H  Au 1 1
Trachypogon spieatus (L. £ Kuntze H Zoo 2 2
Thragya perross Nees H Aot 1-5 1-5
Tristachya biostachye Nees H Zeo 11-2 2-5
Polygalacese

Pobysala angulata A, DC. H  Aut 6-3 8-3
Pobygala aphylia AW Benn. H At 1-12 3-10
Pokygala opina Wurdack H  Aua 11-3 -
Potigala violwcea Aubl. H Auw 12-2 1-2
Secnridaca tomentosa A. St-Hil. Ii  Ane 6-10 8-10
Polygonaceae

Coccoloba denstfrions Mart. Ph Zoo 6-3 -4
Polypodiaceaze

Adkantum serratodentatnm Humb. & Bonpl. ex Wilid. H  Age 5 -
Proteaceae

Roupalz montana Aubl Ph  Ane 6 7-10
Rhamnacese

Crusmenaria polypaioides Retssek H  Ane 1-5 2-5
Rubiacese

Adbertia sessifis (Vell) K. Schum. Ch  Zoo 7-9 8-11
Borreria suaveolens Meyers H  Aut 1-12 1-12
Chomelia ribesioides Benth. ex A. Gray Ph Zoo 10 113
Declienscia fratécosa (Wild.) Kuntze H Zoo 117 11-7
Decliestxia senanthoides Schult. & Schult, H Aut 11-3 2.3
Declienscda vertivilata Ml Azg, H  Zoo 10-7 11-7
Disdia schumanii Standl. Th  Auw 1-12 1-12
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Diodia teres Walt. Th  Auwt 1-10 3-10
Gaiianthe grandifelia Cabral H  Aw 1-6 3-6
Ceenipa americana L. Ph  Zoe 9-12 1-12
Paficonrea coricesa {Cham) K, Schum, Ch  Zoo 1-12 1-12
Paliconrea rigida Kunth Ph Zoo 4-1 11-8
Richardia hamistrata (Cham, & Schidh) Steud. H  Auw 11-3 12-3
Richardea steflaris (Cham. & Schldl) Steud. H  Aw 3-5 45
Stpanea hispida Benth. H  Awm 12-2 12.2
Tocoyena formesa (Cham. & Schlrdl) K. Schum. P Zoo 6-1 12-6
Rutaceas

Hortia brasifana Vand. ex A, DC. Ph  Zoo 2-9 79
Sprranthera odoratissimia A. St-IHil, Ck Aut 1-11 5-11
Sapindaceae

Maiayba guianensis Aubl. Ph Zoo 8-10 11
Serjania cissoides Radlk. 1i  Age 0.5 12-5
Serjama erecta Radik. Ch  Ane T4 2.7
Serjunia retioninta Camnbess, 1i  Ane 3-8 5-10
Tabiria angustifolin Radlk. Ch  Zoo -1 —
Towkicia tomentosa Radik. Ch  Ane 3-5 3-8
Sapotaceae

Ponteria ramiflora (Mart.) Radlk, P Zoo 5-9 B-1
Pouteria swbeasrniza Pierre ex Dubard Ch Zoo — 11-12
Posteria torfa (Mart.) Radik. Ph  Zoo 6-8 8-12
Pradosia brevipes (Pierre) Penn. H Zoo 9-10 10
Scrophulaniaceae

Buchnera lavandulacea Cham. & Schltdl H  Ane 12-6 12-6
Esterbazia petiolata Barz. H Ane 5 5
Seoparie dulis L. Ch  Awr 1012 10-12
Simarcubaceae

Simaba suffruticosa Engl. Ch  Zoo 8.9 9-10
Simaronba amara Aubl. Ph  Zoo — —_
Smilacaceae

Smilase cissoides Marr. ex Griseb. L Zeoo 6-3 6-3
Solanaceae

Solanum leocarpum A. St-Hil Ph  Zoo 9-5 1-12
Solanum subumbellaturm Vell Ck  Zoo 10 —
Styracaceae

Soyrax ferruginens Nees & Mart. P Zoo 4-8 6-10G
Turneraceae

Pirigueta emasensis Azbo, sp. nov. H o Awr 47-11 8-11
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Pirigueta sidifolia (Cambess.) Urban Ch  Aut 3,12 _—
Turnera purpurascens Azbo H Aut 11-1 12-1
Verbenaceae
Aeghphil lanaia Mold. Ch  Zoo -2 122
Aegiphila hotskions Cham. P Zoo — 121
Amasonia birta Benth. H Zoo 12-3 14
Caiselin shamaedryfolia Cham. H  Awm 1011 -
1 ippia birta Schaues Ch Awt 1112 1
Lsppia boehnei Dlold, Ch  Am 811 8-11
Lippia lnpulive Cham. Ch  Aw 511 6-11
Lippta marirana Schaver Ch Aut 11-2 16
Lippia primulina S. Moore H Aw 10 —
Lippia stachysides Cham., H Aur 11-12 —
Lippia turnerifolia Chaze. H Zoo 7-12 9-12
Stachytarpheta masdmilliant Schaver H Au 12-4 124
Stackytarpheta simplex Havek, H o Aw 12-3 1-3
Viclaceae
Hybanthus peaya (A. 5-FB) Baill H  Aw 910 $-10
Hybanthas sp. nov. H  Au 6-12 912
Vitacesze
Cissus erosa L.C. Rich Li Zoo 12-3 1-4
Vochysiacese
Cnalea grandifiors Mazt, Ph  Ane 9-12 1-9
Onalea multiflora Mart. Ph Ane 8-2 3.9
Qnalea parvifisra Mart, Ph Ane 10 —
Vochysia thyrsetdes Pohl Ph  Ane ey 4.8
Vochysia tucanornm Mart, Pk Anpe 12-11 9
Unknown
Unknown sp. 1 Ch  Zoo  11-12 —
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Figure 2. Percentage of fowering and fmusing species throughout the year in Fmas Natdonal Park, (17°45°.18°28°,
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Figure 3. Percentage of Howenng and fruiting herbaceous species throughout the year in Emas National Park, (17°49-
18°28°S, 52°39° 5310, Gotds State, central Brazil

131



33 -

%o of species

20

10 -

Jan  Peb  Mar  Apr May Jun Il Aug  3ep  Oct Nov Dec

month

== flowering —L{F fruidng
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Figure 5. Percentual distdbution of dispersion syndrome classes in the cerrado flora of BEmas Natiopal Parl, {17°49-
18°28°S and 52°39-53°10°W), Goids State, central Brazil. Ane = anemochorous, Aut = autochorous, Zoo =

roochorous.
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Table 2. Differences between observed {O) and expected {E) proportions of dispersion syndrome classes in the cerrado
flora of Envas Natonal Pask, (17°49-18°28°S and 52°397-53°10"W), Goiés Stawe, central Brazil. Ane = anemochorous,

Aut = autochorous, Zoo = zoochorous, ns = non-significant, = = P < 0.001.

whole flora herbaceous component woody component
syndiome O B 2 O B 2 O E y2
Ane 183 200.33 1.50 143 150.67 (.39 4 4967 2.88
Aut 228 200.33 382 213 13067 2578 i35 4967 24.20
Zoo 190 200.33 0.53 96 150.67 19.84 954 4967 39.56
total 601 601 5.85ns 452 452 46,(j] ==k 149 149 R T
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Figure 6 - Percentual distribution of fruiting species, according to their dispersion syndrome, throughout the year in the
cerrado of Emas National Park, (17°4%°.18°283, 52°39°.53°10°W), Goids State, centra! Brazil. Ane = anemocherous,

Ant = autochorous, Zoo = zoochorouns.
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Figure 7. Percentual distribution of fruiting herbaceous species, according to their dispersion syndrome, throughout the
year in the cerrado of Emas Natonal Park (17°497-18°28°S, 52°3%°-53°107%), Goids State, central Brazil Ane =

anemochorous, Aut = autochorous, Z0o = zoochorous.
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Figure 8. Percentual distribution of fruiting woody species, according to their dispersion syndrome, throughout the year
in the cerrado of Emas National Park, (17°49°-18°28S, 52°39°-33°10°W), Goids State, central Brazil Ane =

anemochorous, Aut = autochorous, Zoo = zoocharous.
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DHscussion

In the cerrado plant commumnity of ENP, flowerng peaked twice in the yeat, on March and on
October, comesponding, respectively, to the herbaceous and woody components. As expected by
other studies carried out m outlying cerrado sites (Mantovani & Martins 1988, Batalha o7 2/ 1997,
Batalha & Mantovami 2000), the flowering pattern of each component of the cerrado flora was very
different.

The flowering pattern of the herbaceous species, with a higher number of flowering species late in
the rainy season, are also found in other tropical savannas (Sarmiento & Monasteric 1983). Tendrio
(1969} observed that the vegetative development of grasses allows carbohydrates accumulation,
which is later used in flowering and fruitng. Carbohydrates accumulation of hetbaceous species
before flowering was later also observed by Figueiredo & Dietrich (1981), Iseiima & Figueiredo-
Ribeiro (1993), and Vieira & Figueiredo-Ribeiro (1993).

According to Isejima & Figueiredo-Ribeiro (1993) and Vieira & Figueiredo-Ribeiro (1993),
changes in carbohydrate concentration, especially fructans, throughout the vear, in cerrado
herbaceous plants, are part of the mechanism for resistance to drought-induced stress. Sarmiento &
Monasterio (1983) hypothesized that this strategy would guarantee the reproduction in the safest
period in respect of water availability: during the period of water shortage, the aerial biomass rapidly
decays, and then as the rainy season progresses they gradually develop their shoots and reproductive
structures, to reach the maximum growth rates during the reproductive phenophases that occur in
the period with higher water availability.

For many species, flowering occurred at distinct periods of the vear, but always after fires,
showing an adaptive response to fire, which allows synchrony in time of flowering (Coutinho 1980)

and increased efficiency in diaspore dispersion (Coutinho 1977). For example, individuals of Bawharis

35



humsilis Sch. Bip. (Asteraceae) were found producing flowers in January, in Apeil, and from July to
October, in different recently burned areas.

The woody species presented reproductive phenological patterns different than those of the
herbaceous species. The floweting period of the woody species was concentrated at late dry and early
wet seasons. In outlylag cerrado sites, in the southern Sio Paulo State, Mantovani & Martins (1988),
Batalha ef al. (1997), and Batalha & Mantovani (2000) found 2 higher proportion of flowering woody
species at the beginning of the rainy sezson. However, at lower latitudes, in Federal District (Aoki &
Santos 1980) and Pard State (Miranda 1995), most woody species flowered at the dry period of the
year. In ENP, therefore, we found an intermediate pattern between the southern outlying sites and
the northern core sites. Differences in flowering pattern of the woody species could be related to
lower variations in temperature and day length throughout the year at northern sites.

Pioneerng experiments carried out by Rawitscher (1942) and Ferri (1944) in an outlying cerrado
site showed that trees and shrubs have a deep root system and, thus, water access during the whole
yeat. jackson e al. (1999), studying soil water partitioning among woody species, suggested that there
may be a strong selective pressure for plants to develop a deep root system. Sarmiento & Monasterio
(1983) suggested that if trees and shrubs, through this development of deep root systems, have water
access during the whole vear, there would be an advantage in reproducing during the period of water
shortage, and leaving to the rainy season the function of storing reserves to support the dry season’s
activities. Pollinating insects activity would be favoured at this time of the year, due to lack of heavy
rains that would damage the flowers and to leaf fall that would make the flowers more conspicuous
(Janzen 1980).

Proenca & Gibbs (1994) found flowering concentrated in the transition between dry and rainy
seasons for six out of the eight species they investigated. Flowering at this transitional time is a

favoured strategy, because the most marked fluctaations in humidity occur at this tme of the year,
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and thus there is greater scope for humidity-linked synchronization (Proenca & Gibbs 1994). This
pattern was also found in Australian savannas by Williams ef 4l (1999), where the majority of woody
species were flowering or fruiting at the transition between dry and wet seasons, named by them as
the “build-up” period.

There was a clear distincrion between herbaceous and woody species, regarding flowering time.
Scholes & Archer (1997) stated that the coexistence of herbaceous and woody species in the
savannas is a result of the interaction of several stresses and disturbances, acting differentially on
each component and patchily in time and space. According to these authors, niches of hetbaceous
and woody species differ in both rooting depth and phenology, but there is more opportunity for
phenological separation. Batalha & Mantovani (2000), in an oudying cerrado site, found steiking
differences between the patterns of the two components of the cerrado flora. These differences were
also found by us in ENP, corroborating the hypothesis of niche separation by phenology between
herbaceous and woody species.

We found in the herbaceous component of the cerrado flora in ENP an overproportion of
autochorous species, which were the main responsible for the significancy of the chi-square value. In
the woody component, on the other hand, the zoochorous species were over-represented. In other
studied sites {(Gottsberger & Silberbaver-Gotisberger 1983, Mantovani & Martins 1988, Batalha ¢f 4/
1997, Batalha & Mantovani 2000), a similar distribution was also found, but with an overpropottion
of anemochorous species in the herbaceous component as well.

During the ddest months, in both components, the proportions of fruiting anemo and
autochorous species were higher than those of zoochorous ones, what was also found by
Gottsberger & Silberbauer-Gottsberger (1983), Mantovani & Martins (1988), Miranda (1995),
Batalha ¢f ¢/ (1997), and Batalha & Mantovani (2000). The anemochorous and autochorous fruits are

generally dry and thus their pericarps dehydrate during the drought, releasing their seeds. Augspurger
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& Franson (1987) observed that, in areas under seasonal climate, anemochorous diaspore dispersal is
more efficient at the dry season. Leaf fall observed mainly in the anemochorous species facilitates
diaspore dispersal as well (Matthes ¢ o/ 1988),

Zoochorous species, on the contrary, fruited especially at the werttest period of the year, when
their fleshy fruits can be kept attractive for 4 long time, as observed by Gottsberger & Silberbauer-
Gottsberger (1983), Bianco & Pitelli (1986), Mantovani & Marting (1988), Miranda (1995), Batalha e
al. (1997}, and Batalha & Mantovani (2000). While, in the woody component, the proportion of
fruiting species was higher throughout the whole rainy season, in the herbaceous component, this
proporton was higher only at the end of this season. In savannas, herbaceous species ate commonly
more affected by seasonal climatic vaniation, because they have at the dry season mote restrictions in
water and nutrient availability (Seghieti 7 @/ 1995). Therefore, as stated previously, herbaceous
species can flower only after the period of catbohydrate accurnulaton (Figueiredo & Dietrich 1981,
Isejima & Figueiredo-Ribeiro 1993, Vieira & Figueiredo-Ribeiro 1993) and fruiting is restricted to a
short period at late wet season.

Previous works in other seasonal vegetation types in which the phenology of woody species was
followed (Frankie e 4/ 1974, Morellato ef @/ 1989) showed similar patterns, that is, flowering after
first rainfalls, fruiting anemo and autochorous species peaking at dry season, and fruiting zoochorous
species throughout the whole rainy season. In Costa Rica, however, Frankie ¢f 4/ (1974) found a
higher number of flowering species at dry season, as in other cerrado sites located at lower latitades
(Aoki & Santos 1980, Miranda 1995).

When compared with other cerrado sites where reproductve phenological patterns of the plant
community were studied, the patterns in ENP were, generally, very similar, with the exception of the
flowering of the woody species. Nevertheless, even if these patterns seem to be consistent,

quantiative and maripulative experiments are stil lacking. Only with this approach, we could obtain
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more secure answers about the phenology of the cerrado plant community. Since, in ENP, fire plays
an important role in the community dynamics (Ramos-Neto 2000), burned and unburned areas could
be compared to test the influence of fire in flowering and fruiting on community level. Furthermore,
experiments longer than one year should be carrled out to detect supra-znnual patterns that may

occasionally bappen in the reproductive events of the cerrado plant species.
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6. The herbaceous component of the cerrado flora: towards a checklist

Abstract — The cerrado, 2 savanna-like ecosystem, is the second largest vegetation iype in Brazil Fwen if frequendy
naeglected, the herbaceous component of the cerrado fora is rcher than the much more studied woody component.
We tried to compile a checklist of the herbacecus species that oceur o the cerrado, using Bfe-form class as criterion
of inclusion. All non-phanerophyies species were assumed to belong to the herbaceous component. We Hsted 2,856
specics, & figure higher than the lower limit of a previous estimation. The richest families were Asteracese, Fabacese,
Poaceze, Lamiaceae, Euphorbiacese, Rubiaceae, and Orchidaceze, which accounted for 53.47% of the total number
of species. The richest genera were Hypass, Vernonia, Chamaecrista, Paspalur:, and Mimosa, all belonging to one of the
best represented famnilies. The distdbution of family sizes in the cerrado as 2 whole can be used to compare and
characterize the herbaceous component in cerrado sites. Our checklist is probably an underestimation of the actual
number of species in the herbaceous component of the cerrrado fiora, due to the few surveys currently available in
which the herbaceous species had also been sarnpled. Future studies dealing with the cerrado vegetation can 0o longer

ignote the herbaceous component, which is ticher and more vulnerable than the woody component.

Resumo — O cerrado € a segunda formagio vegetal brasileira em extensdo territorial. Ainda que fregiientemente
neglhgenciado, ¢ componente herbiceo-subarbustivo da flora do cerrado é mais dco do que o componente arbustivo-
arbbreo, muito mals estudado. Nés tentamos compilar um listagem das espécies herbiceo-subarbustivas que ocotrem
no cerrado, usando como critério de inclusio a classe de forma de vida, Todas as espécies nio-fanerofiticas foram
consideradas como pertencentes ac componente herbiceo-subarbustivo. Listamos 2.856 espécies, um nlmero maior
do que o limite inferior de uma estimativa anterior. As familias mais zicas foram Asteracese, Fabaceae, Poaceae,
Euphorbiaceae, Lamiaceae, Rubiaceae e Orchidaceae, que englobaram 53,47% do nimero total de espécies. Os
géneros mais ticos foram Hyptis, Vernonia, Chamarcrista, Paspalum e Mimosa, todos pertencentes 2 uma das famdlias mais
bem zepresentadas. A distrbuicio dos tamanhos das familias no cerrade como um todo pode ser usada para
comparar € caracierizar 0 componente herbiceo-subarbustivo de dreas de cerrado. Nossa listagem provavelmente é
uma subestimativa do nimero verdadeiro de espécies no componeate herbdceo-subarbustivo da flora do cerrado,
devido a0s poucos levantamentos disponiveis em que essas espécies testham sido também amostradas. Furaros

estudos que lidem com 2 vegetacio do cerrado ndo podem mais ignorar o componente herbiceo-subarbustivo, que é
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mals Hoo & mais vulnerivel do que o componente atbustivo-arbdreo.

Key words — cerrado; savanna; foristics; herbaceous flora; Emas MNational Park; central Brazil.

Introduction

The cerrado is the second largest vegetation type in Brazil, covering especially the Brazilian
Central Platean (Ratter ef a/. 1997). The cerrado vegetation is characterzed by its wide physiognomic
variation (Coutinho 1978), from grasslend to woodland, but with most physiognomies fitting the
definition of topical savannas (Bouddiére & Hadley 1983). Accompanying the physiognomic
variation, the cerrado vegetation stands out by its high floristic richness (Ratter ¢7 2/ 1997). Due to its
high richness, high degree of endemism, and present conservation status, Fonseca ef 4/ (2000)
included the cerrado among the hotspots for conservation in the world.

Rizzini (1963} stated that there are two components in the cerrado flora, the herbaceous and the
woody ones, which are antagonistic and floristically distinct. Coutinho (1978), in his “woodland-
ecotone-grassland” concept of the cerrado, affirmed that the herbaceous component increases in
importance from closed to open physiognomies, while the woody component decreases.

Based on samples from several sites in central Brazil, Rizzini (1963) gave the first comprehensive
floristic list for the cerrado vegetation, relating 537 woody species. Some vears later, including
samples from outlying sites, be (Rizzini 1971) enlarged his list of woody plants to 653 species.
Heringer ef /. (1977) isted 774 species of trees and shrubs in the cerrado flora. Castro e 2/ (1999)
compiled many floristic and phytosociological surveys carried out in cerrado sites from all over Brazil

and estimated from 3,000 to 7,000 the number of vascular plant species in this vegetation type.

Mendonca ¢f /. (1998) did an extensive compilation of the flora of the whole Cerrado Domain —
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mcluding species that occur not only in the cerrado but also in the other vegetation types that appear
mterspersed with it, such as seasonal forest, riparian forest, wet felds, and rocky fields — and listed
6,429 species.

Castro (1994), analysing 78 floristic lists, found 2 strong geographic pattern in the distribution of
the woody component of the cerrado flora and recognized eight phytogeographical groups: two
southern groups (mainly Sio Paulo and Parand), three central groups (Central Platean), one
northeastern group (Piaui and Cears), one westemn group (Pantanal, the Brazilian wetlands), and one
coastal group (along the northeastern coast). Similarly, Ratter et al. (1996) analysed the floristic
composttion of the woody component of 98 cerrado sites and recognized six groups: Southern (Sio
Paulo and southern Minas Gerais), Southeastern {(Minas Gerais), Central (Federal District, Gotas, and
parts of Minas Gerais), Central-Western (Mato Grosso, Mato Grosso do Sul, and Goias), Northern
(especially Maranhdo, Tocantins, and Piauf), and Amazonian (Amazonas, Acre, Rondonia, and
Roraima).

Although the woody component of the cerrado flora is relatively well studied, the herbaceous
component is poorly known (Mantovani & Martins 1993). Floristic or phytosociclogical surveys in
which the herbacecus species were sampled are scarce and unevenly distributed (Castro e o/ 1999).
Sarmiento (1983) emphasized the high richness of the cerrado flora, but stated that it is 2
consequence of the number of woody species, since the herbaceous component is not much
diversified. Ratter ez 2/ (1997), however, affirmed that the diversity of the herbaceous component is
much higher than those of the woody component and the number of herbaceous species 1s so high
that detailed floristic lists are available for few sites.

In his checklist, Rizzini (1963) recorded 84 herbaceous species, whereas Heringer of o/ (1977)
listed 322 non-woody species. Among the 6,429 species related by Mendonca e o/ (1998) for the

whole Domain, 3,413 were considered as belonging to the herbacecus component. Castro o 4/
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(1999), assuming the herbaceous to woody species ratio vares from 2:1 to 3:1 (Mantovani & Martins
1993), estimated the number of herbaceocus species in the cerrado flora ranging from 2,000 to 5,000.
Ouzr aim with this paper is to relate, even if in a preliminary way, the herbaceous species of the
cerrado flora, contributing to the knowledge of this vegetation type, especially the frequently
neglected herbaceous component, and, therefore, giving subsidies to its conservation. We also
propose that the distribution of family sizes in our checklist should be used as a null distribution, o

which the flora of a given site could be compared and thus characterized.

Material and Methods

To elabotate the checklist of the vascular herbaceous species in the cerrado vegetation, we
compiled floristic or phytosociological surveys, in which the hetbaceous component had been
sampled: Eiten (1963), Heringer e 4/ (1977), Goodland & Ferd (1979), Vincent of @/ (1992),
Mantovani & Martins (1993), Silva e al. (1996), Batalha ez a/. (1997), Sanaiotd ef &/ (1997), SEMA
(1997), Mendonga ¢f al. (1998) and references therein, Durigan ¢ a/ (1999), Batalha & Mantovani
(2000), and the floristic list recorded by ourselves in Ermas National Park (Chapter 2). Moreover, we
used taxonomic papets of specific groups, such as: Hoehne (1942), Leitdo-Filho (1972), Salles &
Lima (1990), Esteves & Melhem (1992), Siqueira (1992), Kameyama (1995), Pereira ef ol (1995),
Fryxell (1999), and Cristébal (2001). We also paid visits to the following herbaria: Embrapa’s
National Center of Genetic Resources (CEN), Brasilia Botanical Garden (HEPH), Brazilian Institate
of Geography and Statistics (IBGE), Sio Paulo Botanical Garden (SP), University of Sio Paulo
(SPF), Brasilia University (UB), and State University of Campinas (UEC).

We classified the species in life-forms following Raunkizer’s (1934) system adapted by Mueller-

Dombots & Ellenberg (1974), considering as belonging to the herbaceous component all non-
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phanerophytes life-forms, that is, chaemaphytes, epiphytes, hemicryptophytes, geophytes, hanas,
saprophytes, therophytes, vascular parasites, and vascular semi-parasites. We assigned the life-form
class of the related species, at Jeast if they were phanerophytes or not, after existing surveys ot
taxonomic descriptions in which life-forms were determined, or after examining lodged vouchers.

To decide whether 2 certain species should be included in our list, we assumed some premises: /)
the species in question was explicitly cited 2s occuring at least in one cerrado physiognomy. If 2
given paper included species from other vegetation types (for example, Mendonga ¢ 2/ 1998), we
considered only those related for the cerrado; #) a species identified dublously (f or 4f) was
considered as if it was identified with confidence; #7) the species was not an exotic or invasive one,
according o Mendonga e o/ (1998); i) the species was considered as a non-phanerophyte, as
mentioned above; and 1) the species was identified correctly, either in lodged vouchers or in floristic
and phytosociological surveys.

Following these criteria, we prepared 2 preliminary version of the list, which later was refined. We
checked occasional misspellings, using the Index Kewensis 2.0 software, and synonims, using, when
available, up-to-date taxonomic references. We arranged the herbaceous species in families according
to the system proposed by Judd e 4/ {(1999). It is important to highlight that in their system of
classification some families, treated in a strict sense by other authors (s, Cronquist 1988), were
treated in 2 broad sense. For example, Apocynaceae, in Judd’s er al (1999) system, includes
Asclepiadaceae (sensu Cronquist 1988); Fabaceae includes Mimosaceae and Caesalpiniaceae; and
Malvaceae includes Bombaceae and Sterculiaceae.

We calculated the frequency distribution of family and genus sizes, i.e., the mumber of species per
family and per genus. The number of species in the richest families was expressed as a percentage of
the total number of species to check which were the richest families in the cerrado herbaceous flora.

We also compared the frequency distribution of species per family in the herbaceous and in the

148



woody components of the cerrado flora (Castro ef @/ 1999), using the ten richest families in the
herbaceous component. To verify if these two distributions were significantly different, we arranged

the data in a contigency table and applied the chi-square test (Zar 1999).

Resulis

In our checklist, we recorded 2,856 species in the herbaceous component of the cerrado flora
(Table 1), belonging to 549 genera and 93 families. The herbaceous flora presented a skewed
frequency distribution to the smallest size class of both species per family (Figure 1) and species per
genus (Figure 7}, with one being the modal class for both distrbutions. Monospecific families
accounted for 18.28% of the total families, and monospecific genera, for 41.53% of the total genera.

The richest families were, on order, Asteraceae (444 species), Fabaceae (370), Poaceae (263),
Lamiaceae (128), Euphotrbiaceae (127), Rubiaceae (99), Orchidaceae (96), Malvaceae (88),
Convolvulaceae (87), Apocynaceae (81), Polypodiaceae (77), Lythraceae (68), Malpighiaceae (68),
Verbenaceae (55), and Bignoniaceae (52), which together made up 73.63% of the total number of
species (Figute 3). The richest genera were Hyptis (89 species), Vemonia (84), Chamaecrisia (68),
Paspatum (51), Mimosa (50), Croton (46), Diplusodon (44), Manihot (36), Ipomoea (35), Arachis (32),
Habenaria (32), and Panicum (31), which comprised 20.87% of the total number of species.

Of the 2,856 herbaceous species related by us as belongiag to the cerrado flora, 183 wete also
included in the checklist elaborated by Castro ez a/ (1999) as belonging to the woody component.
These species were marked with an astersk in Table 1. The distribution of species per family (Table
2) was significantly different between the herbaceous and the woody components (%2 = 409.67, P <

0.001).
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Table 1. The herbaceous component of the cerrado flora. The asterisk indicates those species related by Castro of @/

(1999) 25 belonging 1o the woody component of the cerrado flora.

Specier

Acanthaceae

Beloperone molfis Nees

Hygrophila brasiliensis (Spr.) Lindau
Justrcia chrysotrichoma (Nees) Pohl
Justicia genistiformis Nees
Justicia lanstyakdi Rizan
Justivia nodbeandis (MNees) Pohl
Justicia pyengphyiia Lindau
Justicia sarithroides Lindaun

L epidagathis floribunda (Pohl) Kameyama
Lophostachys cyanea Leonard
Laphostashys faleata Nees
Laphostackys montans Mart. ex Nees
Laphastachys sessififlora Pohl
Laphostachys villosa Pohl
Poifeilacantius oncodes Lindan

Ruellia angustior (Mees) Lindaun
Ruellia brevicantis (Nees) Lindaun
Ruellia capitata 1. Don.

Rusllia dissitifolia (Nees) Hiern.
Ruellia eriocafyoc Glaz. ex Wassh.
Ruelfia flava Kunth

Rauellia geminiflora Kunth *

Ruellia glanduloso-punciata MNees) Lindan
Raellia hapaiotricha Lindau

Rusllia helianthermm Nees

Raellia hypericoides (Nees) Lindau
Buelia incompra (MNees) Lindan
Rueliia mubifolia MNees) Lindan
Rueilia neesiana (Mart.) Lindan
Ruellia nitens (Nees) Wassh.

Raueliia pohlii Nees

Rueilia stenandrinm Pohl ex Nees
Rugllia trachyphylia Lindau

Rauselia verbaciformis Nees

Buedlia rillosa (Pohl ex Nees) Lindau
Sericographis macedoana Rizzind
Stonandrium birsstum Nees

S tenandrinm poblii Nees

Alstroemeriaceae
Alstrasmeria brasifiensis Spz.
Alstroemeria burchelii Bak.
Alstroemeria cunea Vell,
Alstroemeria foliosa Mart,
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Alstroemeria gardner Bak.
Alstroemeria plantaginea Mart,
Alstroemeria prittacina Lelrn.
Alstroemeria puichefia L. £.
Alstroemeria scariating Rav,
Alstroemeria stenvcephala Schenk
Alstrosmeria zamivides Bak.
Bomarea braumiana Schenk.

Amaszanthaceae

Alternanthera brasifians (L.) Kuntze
Alternanthera martif (Moqg.) R, E. Fries
Froclichia lanata (Kunth) Mog.
Froelichielin grésea (Lopr.) R. E. Fries
Gomphrena agrestis Mart.

Gonphrena aphylla Pohl ex Mog.
Gomphrena arborescens 1. .
Gomphrana celpsioides Mart,
Gomphrena clanssenti Mo,
Gomphrena decipiens Seub.
Gomphrena deseriorm Mart,
Gomphrena gardneri; Mog,

- Gomphrena graminea Moq.

Gomphrena billii Susseng,
Gormphrena lanigera Pohl ex Mog.
Gomphrera lencocephala Mart,
Gomphrena macrocephala A. St-Hil. *
Gomphrena matogrossensis Susseng.
Gomphrena paranaensis R. E. Fes
Gomphrena poblif Moq.
Gomphrena prostrata Mart,
Gompbrena regebana Seub.
Gomgphrena radis Mog.

Gomphrena scapigerz Mart.
Comphrena vaga Mart.

Gomphrena velutina Moq.
Gomphrena virgata Marr,

Dlaffia denndata (Moq.) Kuntze
Ffaffiz gnapbalvides (L. £) Marr.
Diaflia hetichrysoides Moq.) Kuntze
Plaffia jubata Mart.

Prafia sericea (Spx.) Mart.

Flaffza stenophyila {Spr)) Sruchil.
Plafia townsends; Pedersen

Dfaffiz tuberosa (Spr.) Hick.

Pfaffia vefutina Marr,



Amarylliidaceas

Amarylis goiana Rav.

Habranthus robustus Herbert

Hippeastrum aunfcnm er Gawl) Herbert
Hippeastrum goianym Fav.

Hippeastrum puntcensn (Lam.) Kuntze
Hippeastram reticulatim Herbert
Zephyranrhes frapciscana Herbert ex Baker
Zephyranties mesochlpa Herbert

Anacardiacease

Anacardium corymbosuem B. Rode.
Anacardium bumile A St-HHL *
Anacardtum nanuwm A, St-Hil

Annonaceae

Anuona campestris B E. Fries *
Anmons coriaces Mary, ¥
Anmona digica A, St-FHEL ¥
Annona monticola Mart,
Annong retienlata 1. %

Annona warmingiana Mello-Silva & Pirani =
Dugneria glabrinsenta (RE. Pries) R.E, Fres

Apiaceae
Eryaginm cfiatum Cham. & Schltndl
Eryngium junceums Cham. & Schltndl

Ervngium juncfolinm (Urban) Math. & Const.

Erynginm marginatnm Pohl
Erynginm megapotamicm Malme
Erymginm prisls Cham. & Schltadl
Eryuglum guigneloba Raiz & Pav.
Spananthe panieniata Jacq.

Apocynaceae

Allamanda angusitfolia Pohl
Allamanda pubernla A. DC.
Alsclepias aequicornz Fourn,
Asclepiar candida Vell.

Asclepias marginata Decne.
Asclgpias meilodera A. St-Hil.
Astephanus carassensis Malme
Astephanns gardneri Four.

Barjonia cymosa Fourmn.

Barjonia glazggoni N. Marquete
Blepharodon bicolor Decne.
Blgpharedon bicuspidatum Fourm.
Bepharodon birsutum Goyder
Blepharodon fnears (Decne.y Decne.
Blgpharodon sitidem (Vell) Macbr,

Chtamalia purpnrea Decne.

Condylocarpon ishimionm (Vell) A, DC.
Cynanchum morrenioides Goyder

Ditassa acerosa Maze,

Ditassa cordate (Turcz.) Fontella

Ditassa boehnel Malme

Ditassa micromeria DDecne.

Ditassa mitids Fourn.

Ditassa obeordate Marst.

Ditassa retusa Mart,

Ditassa vergata Fourn,

Forsteronta glabrescens Mall, Axg,
Forsteromia refracta MLl Arg.

Hemipogon abictoides Fourn.

Hemipagan acerosus Decne.

Hemipogon irwinii Fontella & Paixdo
Flemipogon setacens Decne.

Macrasipbonia lengiflora (Desf) Mall. Arg.
Marrosiphonia marsii Nl Azg.
Macrosiphonia petraea (A, St-Hil) K. Schuam.
Macrosipbonia velame (A, St-Hil) Mill. Azg.
Magrosiphonia virescens Mol Azg.
Mandevilla coccinea (Hook. & Am.) Woods.
Mandeviliz erecta (Vell.) Woods. *
Mandevilla gentianoides (Mil)) Woods. *
Mandevilla tllustris (Vell) Woods.
Mandevilla moricandiana (A. DC.) Woods.
Mandsvilla novacapilatis Maxckg.

Mandewilia pobiiana (Stadelm.) Gentry
Mandzvilla rugosa (Benth)) Woods.
Mandevilla seabra K. Schum.

Mandevilia tenuifolia {]. C. Mikan) Woods.
Mandevilla velatina (Mart) Woods.
Marsdenia altissima (acq.) Dugand.
Matelea medioeris Woods.

Matelea axypetaloides (Fourn.) Fontella & E. A, Schw.
Matelea pedakis (. Sikv} Fontella & E. A. Schw.

Mesechites mansoana {(A. DC.) Woods,
Nazntonia nummularia Decne.
Nephradenia asparagoides (Decne.) Fourn.
Odpntadenia lurea (Vell) Marckg. =
Odontadenia succariana (Stand.) K. Schum.
Oscypetalum aequaliflornm Fourn.
Obxypetalum appendicaiatun Mart.
Osypetalum banksii Roem & Schult.
Oscypetalum capitatum Mart.

Oucypetatum erectan Mare.

Osaypetalun: foliosan: Mart.

Oscypetalum mode Hook. & Am.
Oocypetalam pachygynum Decne.



Cicyppetalum stenaphyilum Malme
Oscypetalurs strectum Mart.

Plumeria drastica Mart.

Prestoniz indmari (Malme) Hoechre
Prestenta riedeli (Mll. Arg) Marckg,
Prestonia tomentosa . Br.

Raunnlfia ternifolia Kuanth *

Ranwalfin weddeliana Ml Arg.
Rhbodocaly: rotundifolius Ml Arg.
Schaubertia grandiflora Mazt.

Secondatin densifiora . DC.

Sevondatia floribunds A. DC.

Stipecoma peltigera (Stadelm.) Mill. Arp,
Tassadia genicnlata Fontella
Temmadenia violacea (Velly Miers

Araceae

Dracontinm bongnerd Zhn

Diracontum wlei Krause

Seaphispatia gracilir Brongn, ex Schott
Taccarum warmingi Engl.

Arecaceae

Acrocoria hassieri (B. Rodr)) W. . Hahn *

Alagaptera campestris Mart)) Kuntze *
Allagoptera ucocabise (Mart) Kuntze
Astrocaryum canipestre Matt.,

Attalea geraensis B. Rodr. *

Butia archer! (Glassm,) Glassm.
Syagrus floxcuosa L. £ *

Syagrus graminifolia (Drude) Bece.,
Syagrus microphylia Burret

Syagrus petraea (Mart)) Becc. *

Syagrus werdermanyi Burret

Aristolochiaceae

Aristolochia arcuata Mast.
Aristolochia barbata Jacq.
Aristglochia clanssenti Druch.
Aristolochia cynanchifolia Mart. & Zuce.
Aristolochia elegans Mart.
Aristolochia esperansas Kuantze
Aristolochia flipendulina Planch.
Aristolochia galeata Mart. & Zuce,
Aristolachia giberti Hook.
Aristelochia gracifis Duch.
Aristolochia hignr Willd.
Aristolochia labiata Willd.
Aristolochia efgrenié Hoehne
Aristolochia smilacing Duch.
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Aristalochia warmingis Mast.

Asteraceae

Acanthospermum ansirale (Loelf) Kuntze
Achyrockne alata A. DC.

Ackyrockine satureoides (Lam. A. DC.
Actinosers polymorpha (Less.) Cabrera
Ageratnm comysoides 1.,

Apopyros warmingt (Baker) Nesom
Aspilia attensata (Gardner) Baker
Aspilia clanssiana Baker

Aspifia cyindrocephaiz H. Rob.
Agpilia dinig-crazaenae Santos
Aspilia discolor Santos

Aspilia elfiptica Baker

Aspilia floribunda (Gardner) Baker
Aspilia fodacea (Spr.) Baker

Aspikin glabrz Beath,

Aspilia goiazensis Santos

Aspilia beringeriana H. Rob.

Aspilia laevissima Beker

Aspilia lencoglossa Melme

Aspilia montevidensis (Spr)) Kuntze
Aspitia ovalifolia (A. DC.) Baker
Aspilia phyllosiachya Baker

Aspilia platyphyiia (Baker) Blake
Aspilia prendayedsea H. Rob.

Aspilia ramosissima (Gardner) Baker
Aspilia reflexca Baker

Aspilia riedelii Baker

Aipilia setosa Griseb.

Aipilia sguarrosa Baker

Aster camporum Gardner
Austroespatorium innlagfolium (Kunth) King & H. Rob.
~Ayapana arpygdaiina (Lam) King & H. Rob.
Baceharis aphbylla (Vell) A, DC.
Baccharis camporum A, DC.

Baccharis cinerea A, 1DC.

Baccharis discolor Baker

Baccharis dracaneulifolia A. DC. *
Baccharis erigervides A, DC.

Baccharis graciiis A. DC.

Baccharis humilis Sch. Bip. ex Baker
Baccharis intermizta Gardaer
Bacchary leptgphala A. DC,

Baccharis muitisuirata Baker *
Baccharis psewdotenatfolia Teodoro
Baccharis punciulata A. DC,

Baccharis ramosissima Gardner *
Baccharis reticulata Pexs,



Barcharis safescens Spr.
Bagcharis satzmang A DC.
Baccharis semiserrata A DC.
Baccharis sessilifolia Vahl,
Baccharis smbdentata A. DC.
Bacharis tensifoiia A, DC.
Bacsharis tridentata Gaudich, *
Baccharis trimera A D+
Baecharis virians Gardoer

Babianthus viscosns (Spr.)y King & H. Rob.

Barnadesiz caryoplylia (Vell.) Blake
Bidens gardueri Baker

Bidens gravealens Mart,

Bidens pilosa L.

Bidens mbifolia Kuanth

Bidens segeturr Miart. ex Collad.
Bidens spectosa Gardner

Bidens subaiternans A. DT,
Brasifia sicksi G Bamroso
Caka chapadoensis Malme

Calea clansseniana Baker

Calea cnneifolia A DC.

Calka cymosa Less.

Cabea fruticosa Benth, & Hook. £
Calea harleyi H. Rob.

Calea beringerii F1. Rob.,

Calra hymenolpsis Baker

Calea lantancides Gardner

Calea monocephata Dusen

Calea multiplinervia Less.

Calea zervose G. M. Barroso
Calea pilpsa Baker

Calea platvigpsis Sch. Bip.

Calkea guadrifolia Pruski & Urban
Calea ramosissima Baker

Cakea reticulata Gardner

Calea teueriffolia (Gardner) Baker
Calpa villosa Sch. Bip.
Carspulochinium burchelli Baker
Cangplockininm chiorokpsis Baker
Canpalochninm birsutam Gardner
Campalocininm irweni King & F. Rob.

Campuloclininm megacepbaton (Mart) King & H. Rob.

Centrathersim punctatum Cass.
Chaprakia integerrima {Vell.) Burkart

Chromolaena sylindrocepbalz (Baker) King & H. Rob.
Chromolaena epaleacea Gardner

Chromolaena horminioides (Baker) King & H. Rob.
Chromslaena laevigata (Lam.) King & H. Robh.
Chremolana lencocgpbala Gazdner

Chromulaena mazggrossensis {Fheron) King & H. Rob.
Chromolaena maximifiani (Schrad.) King & H. Rob.
Chromolasna odorata (L) King & H. Rob.
Chromulaena oxcplepis A. DC.

Chromplaena pedalis (Sch. Bip. ex Bakes) King & H. Rob.
Chromelaena pedunculoss (Hook. & Arn)y King 8 H. Rob.
Chromolaenza ramosissima Gardnet

Chromolaena squafida (A, DC.) King & H. Rob. ™
Chromolaena stachyaphylla (Spr.) King & H. Rob.
Chromulaena vindex (A, DC.) King & H. Rob.
Chromolaena xylorbiza (Sch. Bip)) King & H. Roh.
Chrysanthellum procumbens L. C. Rich.

Chrysolaena platensis (Spr.) FL. Rob.

Clibadinm armani Sch. Bip. ex Baker

Clibadinm rotundifolisom A DC.*

Clibadinm gylvestre (Aubl) Baill.

Conyza bonariensds (1..) Crong.

Conyza canadensis (L) Crong.

Dasypbyllum candploanum {Gardner) Cabrera
Dasyplyylinm donianum (Gardner) Cabrera
Dagyplrylim infundibulars (Gardner) Cabrera
Dasypbylinm orthacantum (A. DC.) Cabrera *
Dasypbylinm sprengelianam (Gardner) Cabrera
Dasypphyiam velutinnm (Baker) Cabrera
Diernitemma asperatum Blake

Dimerostemma brasilianum Cass.

Disrerostemma laevipata Mart.

Dimerostemsmea Eppioder (Baker) Blake

Diwzerastemma vestiturs (Baker) Blake

Disynaphia balimifolia (A. DC.) King & 1. Rob.
Echinocoryne foloserivea (Mart. ex A DC) H. Rob.
Echinocoryne pangens (Gardner) H. Rob.
Ekphantopus biflorus (Less.) Sch. Bip. *
Elgphantopus ercctnr Gleason

Elgphantapus micropappus Less.

Elephantopus meify Kunth

Elgphantopus patustrir Gardoer

Elphantopus raceprosus Gardaer

Emilia coccinea (Sims.) Sweet

Erechtites bieracifolia (L) Raf. ex A. DC.

Chromolaena anayana (Gardner) King & . Rob.
Chromolaena asperrima (Baker) King & F. Rob.
Chromolaena chaseaz (B. L. Rob.) King & . Rob.
Chromolaena cineres-viredss (Baker) King & . Rob.
Chromolaens cryptantha (Baker) King & H. Rob.

Eremanthus argentens MacLeish & K. Schum.
Eremanthus glomeratus Less. *

Eremantbus glomernlatus Less.

Eremanthus govazgensis {Gardner) Sch. Bip. *
Ergmantbus gracielize MacLeish & K. Schum. *
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Eremanthus matogrossensis Kuntze *
Eremanthas molis Sch. Bip.

Eremantbus pannosus Baker

Eremanthus plantaginifolins Baker
Eremantbus pobhlii (Baker) MacLeish
Eremantbus scapigerns Baker

Eremantbus sphaerocepbalus Baker *
Eremanthnr unifiorns MacLeish & ¥ Schum.
Eremanibus veadeiroensis H. Rob.

Erigeron bonariensis L.

Erggeron maxcimns (0. Don) A, DC.
Eupatorinm amphidyetion A DT,
BEupatorinm barbacenss Hieron, *
Enpatorium betontzagiorme A, DC.
Eupatorium blanchert Sch. Bip.

Eupatorium campestre A. DC.

Eupatorisnm sapiilare Daker

Enpatorizm clematidinm Less.

Eupatorinm congestnm Hook. & Arn,
Enpatorinm coriacesm Vahl.

Eupatorizm gardnerianon Hieron.
Eupatorium grande Sch. Bip. ex Baker
Enpatorinm intermedinm A. DC.

Enpatorinns lanigeram Hook.

Eupatorium molissimurm Baker

Eupatorium myriocephaium Gardner
Eupatorizm myrtillioides A. DC.

Eupatorium purpurascens Sch. Bip.
Eupatoriszm trigonnme Gardner

Eupatorium trixcioides Mart. ex Baker *
Eunpatorium variggatum Malme

Eupatortum vanthieriannm A. DC_*
Eupatorium vitalbe A. DC.

Glazdovianthus corwmbensis (Phily MacLeish
Glagtorianthus purpurens G. M. Barrose
Cinapbalinm cheirantifolium Lam.,

Crochnatia barrosoge Cabrera *

Guchratia blanchetiana (A, DC.) Cabrera
Gochratia densicephaia Cabrera

Gochnatia floribunda Cabreza *

Grodhnati panicalatn (Less.) Cabrera
Guochnatia pobymorpba (Less.) Cabrera =
Crochnatia puichella Cabrera

Grachratia pulchra Cabrera *

Gochnatia velating (Bong.) Cabrera *
Grazieia dimorpbis (Baker) King & H. Rob.
Graszsfia muliifida (A. DC) King & H. Rob.
Hieractum commersonsi Monn.

Hoehagphytum imbricatum (Gardaer) Cabrera
Hoeehnephytam trisioides (Gardner) Cabrera *
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Ichihyothere agrestis (Mart) Baker

Ichthyothers connata Blake

Ichthyotbere cunabi Mart.,

Ichtbyothers birsute Gardner

Lehibyothers infegrifolia (A. DC.) Bakes
Ichtiyotbere lntifaliz Baker

Lehehyothere Fnearis (Benth.) Baker

Lihthvothere rafe Gardner

Iehthyothers sessifis (Spreng ) Blake

Iechthysthere terminalis (Spreng)) Malme
Trielgpsis camporum (Garduner) Nesom

Taatlapsis seaposa (Baker) Hoffm.

Lsostigmea megapotanmicum Scherft

Koanophylion adamantinm (Gardner) King & H. Rob.
Lepidapioa anrea (Mart. ex A, DC)) H. Rob.
Lepidaploa remotiffora (L. C. Rich.) H. Rob.
Leptockuinm trichotemum Benth. ex Baker
Lessingianthus ammnaphitus (Gardner) H. Rob.
Lessingianthus argyrophyllus (Less)) . Rob.
Lessingianthus desertorum (Mart. ex A. 0C) H Roh.
Lessingianthus durns (Mart. ex A. DC.) H. Rob.
Lessingtanthus eitensi (1. Rob.) HL. Rob.
Lessingianthus elggans (Gardner) H. Rob.
Lessingianthus erythrophylius (A. DC.) H. Rob.
Lessingianthus lignlaefolins (Mart) H. Rob.
Lessingianthus monocephalus (Gardner) H. Rob.
Lessingianthus mysinites F1. Rob.

Lessingianthus psesdopiptocarpha (H. Rob.) H. Rob.
Lessingianthus secandus (Sch. Bip. ex Baker) H. Rob.
Lessingianthus simplex (Less.) H. Rob.
Lessingiantins venosissimus (Sch. Bip.) H. Rob.
Lessingianthus xantaphylia (Mart) H. Rob.
Latlia glomerata Baker

Lailia lycopodioides (Less.) S. E. Freire
Lychnophora babiensis Mattf,

Lychnaphora ericoides Mart. *

Lychnophora sakdfolia Mart.

Mikania bishopii King & H. Rob.

Mikania cordifobiz (L. £) Willd.

Mikania gynanchifolia Hook. & Arn. ex Baker
Mikania dessilifolia A, DC.

Mikania birsutissima A. DC.

Mikania macedo G. M. Barroso

Mikania macrodonta A. DC.

Mikaniq micrantha Kunth

Mekania microcephala A. DC.

Mikania micradonta A. DC.

Mikania microphyilz Sch. Bip. ex Baker
Mikania ohlongifalia A, DC.

Mikaria officinalis Mart,



Mikania poblii (Baker) King & H. Rob.
Mikania psilostachya A. DC.

Mikania purpurascens (Baker) King & F1. Rob.
Mikania reticuinta Gardner

Mikania salviagfolia Gardner

Mzkanta servififolia A DC.*

Moguinta racermosa (Spreng. A, DC.
Opbryosporss frepreissii (Thumb, & Dallm ) Baker
Orthopappus angustifolins (Sw.) Gleason

Poctis abodocephals Baker

Puctis brepipedunculata (Gardner) Sch. Bip.
Pectis elongata Kanth

Pectis oligocephala (Gardaer) Sch. Bip.

Pectis stella Malme

Pectis uniaristata A. DC.

Piptocarpha obscuram (Spr.) A. DC.
Piptocarpha salvifolia Taub.

Planaltea fichnophorsides G. M Batroso
Podocoma bieracfola Cass.

Poropirylium angrstissimum Gazdner
Porophylluz elfpiicum Cass.

Poroplyyllum lanceolaturs A DC.

Poropliyliurs kneare A. DC.

Poropbyllum obscurnm (Spr.y A. DC.
Poroplylium riedelli Baker

Porophylium ruderale (Jacq.) Cass.

Prascelis capillaris (A. DC.) Sch. Bip.

Prascelis clementidea (Griseb.) King & H. Rob.
Psndelephantopus spiralis (Less.)) Crong.
Prendsbrickelfa angustissima (Baker} King & H. Rob.
Prendobrickelfia brasiliensis (Spr.) King & H. Rob. *
Puendggynoccys poblii (Sch. Bip.) Leitio Filho
Prergcanion rugoswm (V¥ ahl) Makme

Prergcanion virgatum (L) A. DC.

Ranlinoreitsia crennlata (Spr) King & H. Rob.
Rivnconrtia oblongifolkia Gardner

Riencourtia tenntfolia Gardner

Semecto brasifiensis Less, *

Sengcio deprolobus A DC.

Senecto oxypbyls A DC.*

Sencetn pobiif Sch. Bip. ex Baker

Senecin triscoides Gardner

Stpolisia lannginosa Glaz.

Soaresia veluting Sch. Bip.

Solidago chilensisr Meyen

Sphagneticola trilobata (L) Prusks

Spharesgpatorium spharocsphatum (Baker) King & H. Rob.

Spilanthes armicoides A. DC.
Spelanthes caespitosa A DC.
Spelanthes nervosa Chod.

Spelanthes nrens Jacq.

Steniocepbalum apicalatum {Mart. ex A, DC.) Sck. Bip.

Stenocepbainm megapotamicum (Spr.) FL Rob.
Stevia cinerascens Sch. Bip.

Steria collina Gardner

Stevia comixiz Rob.

Stevia crennlata Baker

Stevia heptachasta A. DC.

Stevia pavifolia Hassl

Stema wticaefola Thuamb.

Stevia veronicar A 1C.

Stilpnapappus glomernlatus Gardaer
Stifpropappus speciosns Baker

Stilpomopappas trichospiraides Mart. ex A, DC.
Stomatanthes dictyophylinm (A, DC) King & H. Rob.
Stomatanthes pinitipartitune (Sch. Bip) H. Rob.
Stomatanthes tripgnps (Gardner) H. Rob.
Seplatrichinm rofundifolium Matif.
Sympipapappus compressus (Gardne) B. L. Robyns
Symplyopappus cumeatns Sch. Bip.
Symphyapagpus polvstachyus Baker *
Symiphyopappus viscosus Baker

TZlesia baceata (A. DT} Pruski

Trichogonia attenaata G. M. Barroso
Trichagonia campestris Gardner *

Trivhogonia dubiz (B. L. Robyns) King H. Rob.
Trivhogonia grazgelas King & H. Rob.
Trichogonia faxa Gardner

Trichggonia menthagfolia Gardner

Trichogonia prancei G. M. Barroso

Trichogonia safviasfalia Gardner

Trichagonia rautheri A. DC,

Tridasc procumbens L.

Trisds ghatinosa 12, Don.

Triscts gphiorhiza Gardner

Trizds verbasciforsmis Less.

Verbesina sodescens A. DC.

U ernonanthura abmeidae (H. Rob.) H. Rob,
Vernonanthura membranacea (Gardner) H. Rob.
Vernonia almedas H. Rob.

Vernonia anesiana Leitio Fitho

Vernania argentea Less.

Vernania asterffolia Mart.

L ernonia aurea Mart.

Vernonta barbata Less.

Vernonia bardancides Less. *

Vernania brasifiana (L) Druce

Vernonia brasilensis Less. *

Vernonta brevifolia Less.

Vernonia brevipetiolata Sch. Bip. ex Baker
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Vernonia buddieiagisfia Sch. Bip. ex Baker
Vermonia cardiroides Baker

I ermonia cephalotes A. DC.

Vernonia chamaedrys Less.

Yernonia chamissonis Less.

Vernonia compaciiflora Mart. ex Baker
Vernonia cordipera Mazy.

Vernonia coriacea Less.

Vernonia cotonsaster (Willd. ex Spr) Less,
Vernonia caiabensis Baker

Vernonia deserforum Mart,

Vernonia diffuse Less. *

Vernonia eremophylla Mars. ex A, DC.
Vernonia farinosa Baker

Vernonia ferruginea Less. *

Vernonta flexcuosa Sims.

Vernonia floccosa Gardner

Vernonia foliosa Gardner

Vernonia fruticoss Sw.

Vernonia froticnlosa Mart. ex A DC *
Vernonia glabrata Less. =

Y ernonia glomerata Sch. Bip.

Vernonia goyasensis S. B. Jones
Vernonia grandifiora Less. *

Vernomia grearii F1. Rob.

Vernonia hange H. Rob.

Vernonia herbacea (Vell) Rusby
Vernonia holosericea Mart.

1 ernonia ignobilis Less.

Vernonia irwinit G. M. Barroso
Vernonia kanthiana Gardner
Vernotia lacomosa Mart,

Vernonia laerigata Mart.

Vernonia lappoides Baker

Vernonta laxa Gardner

Vernonia knearis Spr.

Vernonia mansoang Baker

Vernpnia micrantha Kunth

Vierrnonia missiones Gardner *
Vernonia mokissima . Don

Vernonta mucronulaia Less, *

Vernonia nitens Gardner

Vernonta obsoura Less,

Vernonia obtusata Less.

Vernomia oligactoides Less.

L ernonia oligolepsiz Sch. Bip. ex Baker *
Vernonta enopordivides Baker

Vernonia oxylgpsis Sch. Bip.

Vernonta pannosa (Baker) Macleich
L ernonia petiolaris A, DC.
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Vernonia platensis (Spr.) Less.
Lernonia polyanthes Less, *
Vernonia polyphyilz Sch. Bip.
Vernonia propingua Hieron,
Vernonia psilophyila A. TIC.
Vernonia psilostactya A DC,
Vernonia pungens Gardner
Vernonia raduiz Mart.
Vernonia rubricanks Humb. & Boopl.
Vermoniz rubriramen Mart, ex A. DC. *
Vernonia ruficorma Schitndl, ex Magr, *
Vernonia salpmani A. DC.
Vernonia scabra Pers.
Vernonia schwenkiagfolia Mart. ex A, DC.
Vernonia sousae 1. Rob.
Vernonia stricta Gardner
Vernonia subverticiflata Sch. Bip.
Vernonia tomsmtelis Mart, ex A, DIC,
Vernonia tragiagohia A. DC.
Vernonia varroniagfolia A. TXC. *
Vernonia venosissima Sch. Bip. ex Baker
Vernonia virguiata Mart. ex A, DC.
Vernonta thsciduia Less.
Vernonia succariana Mart. ex A, DC.
Vigniera bakeriana Blake
Vigniera discolor Baker
Vigutera filifolia Sch. Bip.
Vigniera gardneri Baker
Viguiera grandifora Gardner
Vigntera hispida Raker
Vigniera kuntheana Gardner
Vigusera lnearifplia Chod. & Flassl.
Vigniera nervosa Gardner
Viguiera guingueremis Blake
Vigntera raduls Baker
Viguiera robusta Gardner
Vigniera squaiida S. Moore
Wedska bishapii H. Rob.
Wedelia glanca (Ot Hoffm. ex Hicken
Wedelia kirkbrider H. Rob.
Wedelia lundii A. DC.
Wedelia macedoi H. Rob.
Wedelia neacrodonta A. DC,
Wedelia regis FL. Rob.
Wedelia subveluting A. DO,
Wedelia vathieri A. DC.
Waulffia macuiata (Ker Gawl) A. DC.
Xerxes edmantana (Philip.) ]. Grant,

Balanophoraceas



Helosia brasifiensis Schott. & Eadl
Langsdorfiia hypagea Mazt.
Lophaphytur mirabile Schott. & BEadl

Bignoniaceae

Adenocabymems bracfeatum (Cham.) A. DC.
Apphitapbinm panicuiatum (L.) Kunth
Anermopasgma acntifolinm A DC.

Anemopasgma arvense (Vell) Stellf. ex de Souza *

Aneropaggma chamberlaynri (Sims.) Bur. & K. Schum.

Anermopazgma glawnne Mart. ex A DC.*
Anemopazgma govagense K. Schum.
Anemapasgma kucopogon (Cham.) Sandw.
Anemopaggma longiperiolatum Sprague
Anemopacgma scabrinscnlm Mazt, ex A, DC,
Arrabidaea brachypoda (A. DC.) Buz, *
Arvabidaea cnammemes (4. DC.) Sandw.
Arrabidaea crateropbora (A DC) Bur
Arrabidaes florida A. DC.

Avrabidaea ingegualzs Badl

Arrabidacs pulcbra (Cham ) Sandw.
Arrabidasa seepirum (Cham.) Sandw. *
Arrabidaca nler Bur. & K. Schum.
Bignonia exoleta Vell.

Cuspidaria pubernia Herbert ex A. DC.
Distictelia ¢longata (Vahl) Usban
Distictelia mansoana (A DC) Utban *
Fridericia speciosa Mart. *

Jacaranda caroba (Vell) A. DC. *
Jacarands decurrens Cham. *

Jacaranda jasminioides (Thunb.) Sandw, *
Jacaranda mori A. Gentry

Jacaranda mutabifis Hassl

Jacaranda aocyphylla Cham.

Jacaranda pancfolbata Mart. ex A. DC. *
Jacaranda racemosa Cham.

Jacaranda rufa Sibva Manso *

Jacaranda simplicifolia K. Schum.,
Jacaranda tomentosa R. Br.

Jacaranda ulei Buzr. & K. Scham. *
Lundia gardneri Sandw.

Macfadyena unguis-cati (L) A. Gentry
Mansoa birsata A. DC.

Mansoa birta A. DC.

Mansoa schwaked Bur, & K. Schum.
Memora axdllaris Bur. & X Schum. *
Memora cuspidata Hassl. *

Memara fladda (A. DC) Bur. ex K. Schum.
Memora glaberrina (Cham.) K. Schum,
Memora nodosa (Sitva Manso) Miers *

Memora pedunnlaza (Vell) Miers
Memora peregring (Miers) Sandw. *

Pbryganocydia corymbosa (Vent) Buz, ex K. Schum.

Piriadacas erubescens (. DC.) Pichon
Pithecocteninm ernvigernze (L A Geary
Porostegia vennsta Miers

Styzaphyllnm perforatun: {Cham.) Miers

Boraginaceae

Cordia calpcrphals Charo,
Cordia campestric Warm,
Cordia corymbosa (L) G. Don
Chordia intonsa 1. M. Johnston
Cordia macronata Fresen
Cordia maltispicatz Charn,
Cordia sessififafia Cham.
Helbiotropinn saficoidey Chazn.
Tonrngfortia breviflora A. TDC.
Tonrnefortia syrinpasfolia Vahl

Bromeliaceae

Acantbosiachys strobifacea (Schult £ Kotz
Aechmea bromelifoliz (Rudge) Baker
Aechmea disticantha Lem.

Aschmea pracnlata L. B. Smith

Ananar ananassoider (Baker) L. B. Smith
Bromelia balansas Mez

Bromelia glasdovis Mez

Brogelia futerior L. B. Smith

Bromedia irwinii L. B, Smith

Dyckia anrea 1. B. Smith

Dyckia brasifana L. B, Strdth

Dyckia eminens Mez

Dyekia lsptostachya Baker

Dyckia knearifolia Mez

Dyckia pauciffora L. B. Smith & R. W. Read
Dyeckia sascatifis Mez
Dyckia tuberosa (Vell) Beer
Pitcairnia ensifolia Mez

Prseudaananas sagenarins (Arr. Campb.) Camaro

Tellandsia duratii Vis.

Téllandsia geminiflora Brongn.
Tillandsia malterontii Glaz. ex Mez
Tellandcia recarvata (1) L.
Tillandsia streptocarpa Baker
Tillandsia widgrensi Engl.

Vriesea friburpensis Mez

I riesea eligantha (Baker) Mez

Buddiejaceas



Buddiga brasifiensis Jacq, £, ex Spr.

Cactaceas
Corens satcrupieola (Ritt.) Rizzint

Cerens jamacary Hort. Vindob. ex Salm-Dick.

Epyphylinm phyllanthus (L) Haworth,

Melocactus pascipinss Heimen & R. Paul

Campanulaceae

Lobelia campornm Pohl

Lobelin exaltata Pohl

Lobekia fistniosa Vell,

Lobela organensis Gazdner

Lobelia thapsoidea Shott.

Siphocampylus corymbiferns Pohl
Siphocampylus nitidus Pohl
Wahienbergia dnarioides (Lam.) A. DC.

Caryophyllaceze
Popyarpaca corymbosa (1) Lam,

Chrysobalanaceae

Licania burmifis Cham. & Schimdl *
Paringri campestriy Aubl. ¥

Parinart excelsa Sabine

Parinart obinggfolia Hook. f, *

Clusiaceae

Kiehmeyera abdita Saddi *

Kielmeyera corymbosa Mart, *
Kisbmeyera nertifolia Cambess,
Rielmeyera pumila Pohl

Kielmeyera sessifis Saddi

Kielmeyera variabilis Mart, *

Vismia cayennensis (Aubl) Choisy *

Cochlospetmaceae

Cochlosperninm regium (Mart. ex Schrank.) Pilger *

Commelinaceae

Commeling elegans Kanth
Commelking erecta L.

Commelina obligsna Vahl,
Dichorisandra bexcandra Standl.

Convolvulaceae

Cusenia glomerata Choisy
Euvslvolus anrigeniuns Mart,
Evolvalus barbatns CFXW. Meisn,
Evoloolus chamaepitys Mart,
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Evodvolus cressoddes Mart,

Ervolvolus elegans Mornic.,

Evoloolus ericagiolins Schrank.
Evolvolus filipes Mart,

Esalvolus frangmenisider Mogic.
Evolvolns fuscus CE. Meisn,
Ealyolus glomeratus Nees & Marr,
Evolvolus gnaphatiorder Moric.
Evolvoles hebichrysoides Moric.
Lvolyolus lagopodivider CF.W. Meisn.
Evolvolus lagopas Mar,

Evolvolus lnoides Moric.

Evolvolus macroblepbaris Mart.
Evolvolus nivens Mart,

Evolvolus nummialaris Nurtt,

Evolvolus passerinoides CFW. Meisn.
Evolralus pohli P, Meisn.
Evolvolus prorocalon Mo,

Eoolpolus preragophylins Mart,
Evodvolus riedellii CERY. Meisn,
Evolookss sasdfragns Mart.

Evolvolus scoparisides Mart.

Evolvslur sericens Sw.

Evolpoius tomentosus (C.EW. Meisn) Ootstr.
Erololus bnartoides C.FW. Meisn.
Ipomoea aeutisspals O'Donnel
Ipomsea albiflora Moric.

Dpomoea angustifolia C.F.W. Meisn.
Tpomoea aprica House

Tpomoea argentza CF . Meisn.
Tpomoea argyreia CF.W. Meisn.
Tbomoza aurifolia Damemer ex Char.
Tpomsea bonariensir Hook.

Tpomuea campestris C XY, Meisn.
Tpomoea caneifplia CFNY. Melsn.
Ipomoca decora CFW. Meisn.
Ipomoea delpbinioides Choisy

Ipomoaca echivides Choisy

Ipomoca fiebrigi Hassl. ex O'Donnel
Ipomoea gigantea (Silva Manso) Choisy
Ipomoea goyazensis Gardner

Ipomoea grapeiniformis C.F.W. Meisn.
Ipamoea grandifolia (Dammer) O'Donnel
1pemoea hederifolia L.

Tpormoea birswtissima Gardner
Tpomoea kunthiana C.F N, Meisn.
Ipomosa martii CFW. Meisn.
Ipomoea paludosa O'Donnel

Ipomosa parasitica (Kunth) G. Don
Ipomoca pinifotia C.FNY. Meisn.



Ipomoez procumbens Mart, & Choisy

Ipgmoea procurvens CF W, Meisn.

Ipomoea pyrenea Taub.,

Ipamoea quamock L,

Tpomoes sagpaniista ' Donnel

Ipomoea sericophylla C.F W, Melsn,

Ipommoea serpens C.FW. Meisn,

Dromoea squamisepala O Donnel

Tpomoea verbasciformis (C.F W, Meisny O'Donnel
Tpomoea virgata CFW. Melisa.

Jacguemontia agrestis (Mart. & Choisy)} CFW. Meisa,
Jacquementia tuyabana Hoehne

Jacquemontia densiffora (CF W, Meisn) Hall. £
Jacquententia fusea (C.F.W. Meisn) Hall. £
Jacguemontia heteratricha O'Donnel
Jacquemontia fasiociados (Chotsy) O'Donnel
Jacguemontia montans Meonc) CEW. Meisn.
Jasquemoutia pentontha (Jacq.) G. Don
Jacquemsatia rafa {Choisy) Hall £
Jacquemontia sphaerocephala CE. Meisn.
Jacquemontia sphasrostigma (Cav.) Rusby
Jacguemontia spéciflora (Choisy) Hall £
Jacguemontia tammnifoka (L) Griseb,

Merremria aegyptia (L) Urban

Merremia atarensis Hall. £

Merremsia cissotdes (Lam.) Hall. £,

Mervemia contorguens (Choisy) Hall. £
Merremia digitata (Spr.) Hall. £,

Merremia flagellaris (Chotsy) O'Donnel
Merremia macrocatyx (Ruiz & Pav.) ODonnel
Merremia tomentosa (Chotsy) Hall. £

Turbina abutiides (Konth) Q'Donnel

Cucurbitaceae

Cayaponia espelina (Cogn.) Silva Manso
Cayaponia tayuya (Vell) Cogn.
Cayaponia weddelli Cogn.

Ceratosanthes hitariana Cogn.

Moelzuctum campestris Naud.

Wilbrandia hibiscoides Silva Manso

Cyperaceae

Bulbostylis capillaris (L) C.B. Clarke
Bulbastyfis hirtella (Schrad)y Usban
Bulbostylis junciformis Kuntze
Butbostylis juncotdes (Vahl) Kiinkenth
Bulbastyfis lasta C.B. Clatke
Bulbostyls paradoxa (Spreng.) Linden.
Bubbostylis soabra (Presl) Lindm.
Bulbostylis spadives Kunth

Bulbostyltr sphaerocephaiz (Boeck)) C.B. Clarke
Bulbostylls trumeata (Nees) MUT. Swong

Cyperns cayennensis Link.

Cyperns diffusns Vahl.

Cyperns ferax Benth.

Cyperss Jaztus §. & C.1.5. Presl.

Cyperas sesguiflorns (Lo Matef, & Kikenth
Dichromena céiata Vahl.

Dichromena consanguines Kuntze

Eleocharis almensis 1A, Simpson

Elocharis capiliacea Kunth

Kilfinga odorata Vahl.

Lagengearpaus verticlatus (Spe) T, Koyama & Maguire
Riynchasphora diamantina (CB.Clacke) Kitkenth
Ribynchosphora emaciata Boeckm.

Rbynchospora albiveps Kanth

Rhynchospera barbara (Vahl) Kunth
Rbymchospora consauguinea (Kunth) Boeckel
Ribynehospora corifolia Mart. ex Benth,
Rbynchogeora corymbosa (L) Britton
Rhynchospora exalfate Kunth

Ribynchospora glanca (Vahl) Boeckel
Rhynobospora giobosa (Kuath) Roem. & Schult.
Rhynchospora marcelo-guerrae Lucefio & M. Alves
Rhbynchospora nardifoliz (Kuath) Boeckel
Rébynehospara nervosa (Vahl) Boeckel
Rbynchospora patuligluma CB. Clarke ex Lindm.
Rbynchospora péilesa (Kunth) Boeckel
Riymchostora rigide (Kunth) Boeckel
Rimynchospora rugosa (Vahl) Gale

Riynchaspora spectosa (Kunth) Béeckel
Rbynchospora terui Link,

Rinmchospora lerminalis (Nees) Steud.

Scleria atroghmis DA, Simpson

Scleria bracteata Cav.
Scteria cerradicola T. Koyama
Sclerig comosa (Nees) Stead.
Scleria cyperina Kunth
Secleria lthosperma Sw.

Davalliaceae
Nephrolepis occidentalis Kuntze

Dilleniaceae

Dapilia nitide (Vahl) Kubirzki
Darella rugosa Poir. *

Doligearpns brevipedicellatus Garcke
Dedocarpus dentataus (Aubl) Standl.
Dodiocarpus glomeratus Bichl
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Doscoreaceae

Dipscoren amaranthoider (Mazt)) 1.8, Presh
Dipscorea argyrogyna Uline ex Kunth
Digscorea buibifera L.

Dipscorea simnamonsiiofa Hook.

Poscoreq clagssesi Uline

Digscorea glandnlosa Koz, ex R. Kauth,
Dipscorea hastata Veil.

Dfpsearea logoc-santa Uline ex B, Konth,
Divscorea matanthermoides Uline ex R. Knuth.
Dipscorea microbotrya Griseb.

Doscoren monandra Havmman

Dioscorea orihagencura Uline ex Hochreutiner
Dioscorea ovata Vell.

Divscorea platystemon Hauman

Dioscorea seabra Hamb. & Bonpl. ex Willd,
Dioscorea sincoressic R, Knuth,

Doscorea sinuata Vell.

Digseorea stenophylis Uline

Digsrorea trachyandra Grseb,

Dioscoren irifida 1.

Ddpscorea trisecta Griseb.

Ericaceae

Agarista pulchella G. Don

Agarista servuigta G. Don *

Gaylussacia brasifiensis (Spr.) C.FW. Meissn, *
Gaybussacia gawltheria Cham. & Schimdl

Eriocaulaceae

Leiothrix flescuosz (Bong.) Ruhl,
Pagpalanthus acanthopiyifes Rukbl,
Pagpalanthns barbulatus Herzog,
Pagpaianthus claussenianns Koern.
Pagpalanthus slongatas Mart. ex Mold.
Paspaianthus extremensis Alv. Silv.
Pagpalanthus flacidas (Boog.) Kunth
Pagpalanthus bilare Koemm.
Pagpalanthus pobianthus (Bong.) Kunth
Pagpalanthus ramosns (Wikstr)) Kupth
Pagpalantns scandens Ruhl
Paspalanthus speciosss (Bong.) Koern.
Pagpaianthus nrbanianus Rahl
Syngonanthus densse (Koern) Ruhl.
Syngonanthus gracfis (Bong.) Ruhl
Syngonanthns nitens {Bong.) Rubhl
Syngonantbas rechnatus (Koerm.) Ruhl,
Syagenantbus seranthemoides (Bong.) Ruhl,

Erythroxylaceae
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Erythrosylune deciduam A, St-Hil *
Erythrosgpiur hoefgrensi C. Diogo
Ersthroxcylune nanum A, St-Hil

Euphorbiaceae

Bernardia hirsutissima (Baill) Mill. Asg,
Bernaraia multzeaniis Ml Arg.
Bernardia similis Pax & Hoffm.
Bernardia spartioides (Baill) Mill. Axg,
Chaetocarpus echinscarpus (Baill) Ducke
Chanaesyee brocfohz (Lam.) Small
Charmaesye cogoorum (Mart. ex Boiss.) Croizat.
Chamaesyee hirta (L) Millsp.
Chamaesyes hyssopifola (L) Small
Chamaesyce sesstlifolia Klotz. ex Boiss.
Chamaesyee viscordes (Boiss.) Stmmons
Chidoscolus phyllacanthus (Mill. Arg.) Pax & Hoffm.
Chridosenles guercifolins Pobl

Cridoscolus vitifolins (Miller) Pohi
Crotor abaitensés Baill.

Croton aberyans MElL Azg.

Croton adenodonins (Ml Arg) Mill Arg.
Croton agoesnsis Baill,

Craton agrarius Baill.

Croton angustifrons Mitll. Arg.

Croton antisyphiliticus Mart,

Croton campestris A, St-Fil,

Croton carinatus ML Arg,

Croton chaetocahx Mill. Arg,

Croton corchorapsis Baill

Croton cuyabensis Pilger

Croton desertornm Mill. Arg,

Crotor didrichsenii Webster

Croton doctoris S. Moore

Croton eriocladoides Mill. Arg,

Croton eriocladns Mill. Arg,

Croton garckeanss Baill,

Craton glandulysus L.

Craton goyagensis Mitll. Arg.

Croton gracilescens Miill. Azg.

Croton grandivelnm Baill.

Chroton borridulus (Baill) Mitll. Arg,
Croton intercedens Mill. Arg. ex Char.
Croton leptophyllus Ml Asrg.

Croton luetzelbursii Pax & Hoffm.
Croton lundianus Mill. Arg.

Croton megalpeatyxx Mitll. Arg,

Croton microcarpas Mill. Arg.

Croton mucronsfolins MRl Arg.

Croton occidentafis Mill. Arg.



Croton paraffim's Mill. Arg, ex Char.
Croton pedicellatns Mall. Arg,

Croton petraens Mitll. Asp,

Croton poblianns MBI, Axg, *
Croton radikeferi Pax & Hoffim.
Croton sahtaris Casar *

Croton sehuifesti Mll. Axg.

Crofon sclerocafipe (Didr,) MiE. Arg.
Croton sidernphylins Baill

Croton sloechadis Badll,

Croton swbaceins (Baill) Ml Arg.
Croton rimitatis Miilsp.

Croton verbenagfolus Ml Arg.
Croton sebntneri Pax & Hoffm.
Dalechampia caperonioides Baill.
Datechampia humiilis MR, Arg.
Dalechappia fnearis Baill
Euphorbia comosa Vell.

Euphorbia sessilifolia Ko, ex Boiss.
Euphorbia sefosa Boiss,

Jatropba elliptica (Pohl) Ml Arg,
Jatropha gossypifalia L.,

Julocroton bamiis Didr.

Julocroton trigueter (Lam.) Dids.
Manihot alwtacea Rogers & Appan
Manibor attensata Mill. Arg,
Manibot babiensis Ule

Manthot caervlescens Pohl *

Manihot esculenta Crantz,

Manzhot fraticuipsa (Pax) Rogers & Appan

Manibot gabriclensis Allem
Manthot gracils Pohl

Manihot heptaphylla Ule

Manihot bilariana Baill.

Manibot irwinii Rogers & Appan
Manihot jacobinensis Mill. Arg.
Manzhot longepetiolata Pohl
Mearnihot mossamedensis Taub.
Manibor nana Mill. Arg,
Manzhor nogueirae Allern
Manthot sligantha Pax & Hoffm.
Manzhor orbigularis Pohl

Manibot paviasfolia Pohl
Manibot peltata Pohl

Manibot pentaphyiia Pohl
Manihot prainosa Pohl *

Manihot psesdepruinesa Pax & Hoffm.

Manthot purpureo-costata Pohl
Manibot quigueloba Pohl
Manihot sagittato-partita Pohl

Manibot salicifolia Pohi

Manibot sparsifoliz Pohl

Manihot sparsifelia Pohl

Manthot stipularis Pax

Manibot stricts Baill,

Manzhot tenervima Pohl

Manibot tomentosa Pohl

Manshot triparvita (Spr) Mall. Ayg. *
Manthot friphylla Pobl

Manibot violarea Pohl *

Mapronnea brasibensis (Aobl) A, 5oL *
Phyllanthas caroliniensis Welt.
Fhyllanthns dawsonsi Steverm.
Phylianthus flageiliformis Mall. Arg,
Phylianthus bdotgrhianny Mull. Arg.
DPhylantins minatuies Mill. Arg.
Phryilanthus wiruri Thumb.
Phyllanthus orbicntatus 1..C. Rich.
Sapium glanduiatnm (Vell) Pax
Sebastiania anisodonts Mull Arg,
Sebastiania bidentata Mart) Pax
Sebastiania brasiliensis Spr.
Sebastiania cornientara (Vahl) Mill. Arg.
Sebastiania ditassoides (Dide.y Mill. Arg,
Sebastiania bispida (Mart)) Pax
Sebastiania myrtifloides (Mart)) Pax
Sebastiania revolta Ule

Sebastiania sakicifola (Mart)) Pax
Sebastiania serrmlata Mill. Arg.
Tragia babiensis Mill. Arg.

Tragia wberabana Mulk. Arg.

Fabaceae

Acacia langsdorfii Benth.
Aeschynomene americana 1.
Aeschynomene brevipes Benth.
Aeschynomene evemig Wright
Aeschynomene falata (Poir) A. DC.
Aeschynomene filssa Mart. ex Benth.
Aeschynomene genistoides (Taub.) Rudd
Aeschynomene bistrix Poir,
Aeschynomene irwini Rudd
Aeschynomene marginata Benth.
Aeschynomens orvboides Benth.
Aeschynomene paniculata Willd. ex Vogel
Aeschynomene pancfolia Vogel
Aeschynomene selloi Vogel
Aeschynomene simplicfolia G.P. Lewls
Aeschynomene vogelii Radd

Andirg laurtfolia Benth, *
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Arachis archert Keapov. & WL, Gregory
Arackis benthamii Handro

Arachis brevipetiolata Kzapov. & W.C. Gregory
Arachis burchelii Krapov. & W.C. Gregory
Arachis cryptopotamics Krapov. & W.C. Gregory
Arachis decora Karapov., W.C. Gregory & Valis
Arachis donradiana FKrapov. & W.C. Gregory
Arachis glabraia Benth,

Arachis graciks Keapov. & W.C. Gregory
Arachis guaranitica Chodat. & Hassl

Arachis hatschbackii Krapov. & W.C. Gregory
~Arachis bermanii Krapov. & W.C. Gregory
Arachis tutescens Krapov. & W.C. Gregory
Arachis matedoi Krapov. & W.C. Gregory
Arachis major Krapov. & W.C. Gregory
Arackis marginata Gardner

Arachis martii Handro

Arachis matiensis Krapov., W.C. Gregory & CE. Simpson

Arachis oteroi Krapov. & W.C, Gregory
Arachis paraguariensis Chodar. 8 Hassh
Arachis pretrarefii Kxapov. & W.C. Gregory
Arachis pintoi Krapov. & W.C, Gregory
Arachis precoxc Krapov., W.C, Gregory & Valls
Arachis prostrata Benth.

Arachis repens Handro

Arachis retusa Krapov., W.C, Gregory & Valls
Arachis serinervosa Krapov. & W.C. Gregory
Arachis singpsonsi Krapov. & W.C. Gregory
Arachis stenophylln Krapov. & W.C. Gregory
Arachis stenosperma Krapov. & W.C. Gregory
Arachis sylvestris {A. Chev)) A. Chev.

Arachis tuberosa Bong. ex Benth,

Barbieria pinnata (Pers.) Badll.

Baskinia burchellii Benth.

Bankinta campestris Malme

Banbinia dumosa Benth.

Banhinia malacotrichoides Cowan

Bashinia pulcheliz Benth. *

Baubinia tenellz Bepth. *

Calliandra dysantha Benth. *

Calligndra hirsutizaniis Harms

Calliandra longipes Benth.

Calliandra virgata Benth,

Calopogonizm cosrnlenny (Benth.) Hemsl.
Calopogonium serigenm (Benth) Chodat, ex Hassl
Calopogonium velutinnm {Benth.) Amsh.
Camptosema coriaeenm (Nees & Mart) Benth. *
Carmptosema elliptiouns (Desv.) Burkart
Campitoserma soariatinnm (Mart. ex Beath) Buskart
Camptosema spectabile {Tul) Bugkare

hi(s %2

Centrosema angustifolinm (Kunth) Benth.

Centrosemma arenarium Benth.

Centrosema basifolia (Vogel) Irwin & Bameby

Centrosema bracteosum Benth,

Centrosema cortaceum Benth.

Centrosema pascuorm Wart.

Centrosema pubescens Benth,

Centrosema feresae Brandic & Costa

Centrosema verosum Mart. ex Benth.

Chastocatyse brasifiensis Benth.

Chastocalyse fongiflora A. Gray

Chamaerista amsmifohia (Benth) Irwin & Barneby
Chamaterista amsiviella Irwin & Barneby

Chamazerista awrivilla (Mart.) Irwin & Bameby
Chamaecrista asplana (Irwin & Barneby) Irwin & Barneby
Chamaecrista basifoka (Vogel) Irwin & Barneby
Chamascrista benthamiona (Farms) Irwio & Barneby
Chamaserisia brachyrachis (Harms) Irwin & Barneby
Chamaecrista brevicafyx (Benth.) Irwin & Bameby
Chamaecrisia burchelli (Benth,) Irwin & Barneby
Chamaserista calyciodes (Collad,) Greene

Chamatcrista campestris Irwin & Bareby

Chamaserista carpicols (Harms) Irwin & Bameby
Chamaecrista camporum (Benth.) Irwin & Barneby
Chamaecrista cathartica (Mart) Irwin & Barneby *
Chamaecrista catharticoides (Trwin & Barneby) Irwin & Barneby
Chamagsrista cavalrantina (Irwin & Bameby) Irwin & Barneby
Chamacerista chaetostegia (Lrwin & Barneby) Irwin & Bameby
Chamaesrisia chorigphyliz (Vogel) Irwin & Barneby
Chamagcrisia ciltolata (Benth.) Irwin & Barneby
Chamazerista clanssens (Benth.) Trwin & Bameby *
Chamagerista conferta (Beath.) Irwin & Bareby
Chamacerista coronifolia (G. Don.) Irwia & Barmeby *
Chamaecrista eristalinae (Irwin & Barneby) Irwin & Baraeby
Chamaecrista crommyotricha (Harms) Irwin & Bameby
Chamagcerista dalbergifoba (Benth.) Irwin & Baraeby *
Chamaecrista dawsonii (Cowan) Irwin & Bameby
Chamaecrista debilis (Vogel} Trwin & Bameby

Chamaecrista decrescens (Benth.) Irwin & Bameby
Chamaecrista decumbens (Benth.) Irwin & Bameby
Chamaecrisia densifoha (Benth.) Irwin & Bameby
Chamaserista desvandi (Collad.) Killip. *

Chamaecrista diphylia (L) Greene

Chamaccrista ensiformis (Vell.) Irwin & Bameby *
Chamaecrista fagonivides (Vogel} Irwin & Barneby
Chamaecrista fasaoulata (Michx.) Greene
Chamaecrista filicifokia (Benth.) Irwin & Bameby
Chamaecrista flescuvsa (L) Greene
Charmaecrista foederalis (Lrwin & Barneby) Irwin & Bameby
Chamaecrisia geminata Benth.) Trwin & Barneby



Chamaecrista glandulosa (LY Greene

Chamaecrista imbricans Iroin & Barneby
Chamaecrista jacobineg (Benth.) Irwin & Bareby
Chamaterista kunthiana (Schltndl. & Cham.) Irwin & Bameby
Chamatcrisia labosriata (Iowin & Barneby) [roin & Barneby
Chamatcrisia lavradizffora (Harms) Irwin & Bameby
Chamaecrista lundii (Benth.) Irwin & Bameby
Chamaeirisia monticois (Benth.) Irwin & Barneby
Chamaecrista mesians (Benth.) Irwin & Bareby
Chamaecrista wictitans (1) Moench.

Chamaccrista mamemlarifelia (Benth.) Irwin & Barneby
Chamaecrisia achnaces (Vogel) Irwin & Barmneby
Chamaecrista parvistipula (Benth ) Irwin & Bameby
Chamaecrista pasuwornm {Benth.) Irwin & Barneby
Chamaecrista planaitons {Harms) Irwin & Barneby
Chamaecrista pobhliana (Benth.) Irwin & Barneby
Chamagerisia ramose (Vogel) Irwin & Bameby
Charraecrista repens (Vogel) Irwin & Barneby
Chamascrista roraimae (Benth)) Gleason
Chamaserista rotundata (Vogel) Irwin 8 Barneby *
Chamaecrisia rotundifolia (Pers.) Greene
Chamagerista scabra (Benth.) Irwin & Barneby
Chamaecrisia serpens (L) Greene

Chamaeerista seticrenaia (Irwin & Barmeby) Irwin & Barneby
Chamagerista setosa (Vogel) Irwin & Barneby
Chamaecrista suppiex (Mart. ex Benth.) Britton
Chamacerista trichapeda (Benth.) Irwin & Barneby
Chamaecriita venatoria (Benth.) Irwin & Barneby
Chamascrista viscosa (Kunth) Irwin & Barneby
Clitoria densifolia (Presl) Benth.

Clitoria fakata Lam.

Clitoria flavicoma Benth.

Clitorza glycentoides Benth,

Ciitoria gwianensis {Aubl) Benth.

Clitoria lanrifolia Potr.

Clitoria racemosa G, Don,

Chitoria rafescens Benth.,

Collaza aschersontana (Laub.) Burkart

Codlaza speciosa (Gloes) A, DC.

Crotalaria awiifiora Benth.

Crotalaria babiensis Windler & Skinner

Crotalaria brackystachia Benth,

Crotalaria brevifioras A. DC.

Crotalaria flavicoma Benth.

Crotaiaria grandiflora Benth.

Crotalaria harlyi Windler & Skinner

Crotalaria lanceoizta B Mey.

Crolalaria martiana Benth.

Crotaiaria mayparensis Kuoth

Crotalaria micarr Link.

Crotalaria meblenbrocksi Windler & Skinner
Crotalaria nitens Benth.

Crptalaria ofopters Benth,

Crotalaria paliide Scheank,

Crotalaria pillasa MEL

Crotalaria pobliana Beath.

Crotalaria pterocanis Desv,

Crotalaria sagittalis Desv.

Crotalaria tipularia Desy.

Crotalaria strigts Schum. & Thonn
Crotalaria subdecarrens Mart.
Crotalaria unifolioiaiz Beoth.
Crotalaria veluting Benth.

Croltalaria vitellina Ker Gawl
Crotalaria sangibarica Benth.

Deguelia nitiduls (Benth) Az.-Tozzi
Dasmanthus depressss Humb. & Bonpl.
Dermodinm asperum Desv,

Desmodinm barbatum (L.) Benth.
Desmadiam: cuneaton Hook. & Arm.
Dasmodium discodor Vogel

Desmodinm guaraniticars (Schindl) Malme
Desmodinm incannns (Sw) A DC.
Desmodinm packyrbizam Vogel
Desmodinm piatycarpun Benth.
Desmrodinems procumbens (ML) Hitche.
Desmoadium selerophyllum Benth.
Dessmodinm tortwosum (Swartz) A. DC.
Desmodinm uncinature A, DC.

Dioclea bicolor Benth, *

Digclea coriacea Benth,

Digclea glabra Benth. *

Digelea buberii Ducke *

Dioclea latifolia Benth.

Diveiea paraguayensis Benth,

Eriosema bemtbarianum Meart. ex Beath.
Eriosema brachyrbachis Harms
Eriosema brevipes Grear

Eriosera campestre Benth.

Erdoserna congestsm Benth, *

Erigrema crinatare (Kuath) G. Don
Erioserna cuprearm Harms

Eriosema defoliatum Benth.

Ertosenza floribundurs Benth.

Erosemna glabrum Mart. ex Benth,
Erigsema glagioris Harms

Erivsemra grewiacfolia (Benth.) Taub.
Eriosema heterophylium Benth.
Ertoserea irwintii Grear

Eriosema longiflornrs Benth.

163



Eripsema longifolium Benth.
Ertosersa prorepens Benth,
Elriosema pycaanthury Benth,
Eriosema rigidum Benth,
Erfosema rufum Kuanth

Eriosema sdmplcifolizry FKonth) G, Do

Elrtpsema stenoplylun Farms
Erfosema stiputare Benth.
Eriosema stricturs Benth.
Eriosema venulosnm Benth,
Cralactin boavisia (Vell) Budkart
Galaciia braviata (Vell) Burkart
CGealactin crassifplia (Benth)) Taub,

Galactia decumbens (Benth.) Chod. & Fassh

Galactia dimorpha Buskare

Galactia donradensss Taob.

Galactia eriosematoides Hazms
CGalactin glancoscens Kunth *
Cralactia graviggfolia (Benth,) Taub.
Galactia beringer! Burkart

Galactia iratnii Cowan

Galactia fusiaeans Konth

Galartia martii A. DC.

Galastia neesti A. DC.

Cealactia pegnncataris (Benth) Taub.
Galactia remansoana Harms
Galactia steregphyfla Harms
Indigofera gracikis Bong,

Indigofera hirsuta 1.

Indigofera lespedesgoides Kunth
Indigofera pascuoram Benth.
Tndegofera suffruticosa Mil. *

Lapinus compitns Benth.

Lupinus crotalarivides Mart. ex Renth,
Lapinus guaraniticsr (Hassl) C. P. Smith
Lupinus subsesszlis Benth.

Lupinus vaginans Benth,

Lupinus velutinus Benth.
Macroptilinm atropurpurenm Urban

impsa campicols Farms
Mimosa chaetosphera Barneby
Mimosz cryprothamnos Bonpl.
Mimosa cyclophyiia Tavh,
Mimesa debitis Hromb. & Bonpl. ex Willid.
Mimosa demissa Bonpl,

Mimasa desnodivides Benth,
Mimosa dinvidicta Benth,
Mimosq distans Benth.

Mimpsa doliens Vell. *

Mimosa falping Benth,
Mimosa filipes Mart.

Mimosa folioloss Benth, *
Mimosa gracilis Benth,

Mimasa guaranitica Chodat. & Hassl.
Mimosa heterotricha Burkart
Mimosa birsuta Spreng,
Mimosa hirsutissioma Mart.
Mimasa invisa Mart,

Mimosa irwinti Bonpl.

Mimpsa lannginosa (Glaz.) Burkart *
Memosa keptocankis Benth,
Mimosa meticrlosa Mart.
Mimesa modesita Mart,

Mimosa nudz Humb. & Bonpl.
Mzmosa obrusifolia Wild.
Mimosa papposa Benth.
Mimasa petiolaris Benth.
Mimosa pigra L.

Mimosa piptoprera Bonpl.
Mimosa platypiylis Benth. *
Mimosa pobicephala Benth.
Mimosa pomnians Kunth
Mimosa procurrens Benth.
Mimosa pudica L.

Mimosa pyrenes Taub.

Mimosa quadrivalvis ¥..

Mirmosa radula Benth,

Mimosa rixosa Mars.,

Macroptifium bracteatum (Nees & Mart)) Maréchal & Boudet  Mimasa sensitiva Lodd.
Macraptilium erythroloma (Mart. ex Benth.) Urban
Macroptilinm gracil (Poepp. ex Benth) Urban

Mimosa somnians Humb. & Bonpl, ex Willd. *
Mimosa speciosissina Tavh.

Macroptiling lathyroides (L) Urban Mimosa subenervis Benth,
Macroptilium monaphyliwm (Benth.) Maréchal & Boudet Mimosa tremuls Benth.
Macroptitinm prostratum (Benth.) Urban Mimoca velloztana Marr.
Macrapitidam sabaraense (Hoehne) V. P. Barhosa-Feversizo Mimosa venatornm Barneby
Martiodendron mediterranenm: (Mart. ex Benth.) Koeppen * Mimosa xcanthocentra Mart, *
Mimosa albolanara Taub. * Mucuna proriens (1) A. DC.
Mimosa axsliaris Benth, Pertandra coccinea (Schrad) Benth.
Mimosa burchellii Benth, Periandra densiflora Benth.,
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Perrandra dulds Benth.
Periandra gracls Iewin & Aroyo
FPeriandra beteraphylla Benth,

Perigndra mediterranea (Vell) Taub.
Phaseolus frrmmbus Mart

Phasesius iathyrotder L.

Phaseotus sleanus Harms

Poiretia angustifoiia ¥ ogel
Poirota coriifolia Vogel

Poiretia elogans C. Mller

Pozretia latifolha ¥ ogel

Potresia marginata C. Mitller

Poiretia matogrossensis C. Mitller

Pozretia scandens Vent.

Riynchosia metanocarpa 1%, Grear
Rhbynchosia mimima (L.} A. DC.
Ribynchosia platyphylls Benth,

Schrankia kptocarps A DC.

Senna alata (L Roxb.

Senna bicapswiaris (L Roxb. *

Senna molfcanks (Harms) Trwin & Barneby
Senna occdentalis (L) Link.

Senna pilifera (Vogel) Irwin 8 Bameby
Styiosanthes acurtinata NLB. Ferr. & §, Costa
Stylosanthes angustifolia Vogel
Stytosanthes bracteata Vogel

Stylosanthes capitata Vogel

Stylosanthes graclis Kunth

Stylosanthes guiansnsis (Aubl) Sw.
Styosanthes macrocephaia M(B. Ferr, & S. Costa
Stylosanthes menoi Brandio

Stylosanthes ruellivides Mart,

Stylosanthes seabra Vogel

Stylosanthes viscosa Sw.

Tephrosia adunca Benth.

Tephrosia dnerea Pers.

Tephrosia purpurea Pers. *

Tephrosia rufescens Benth.

Teranmus ancinatus (L.) Sw.

Vigna kinearis Kunth

Vigna pedunculars (Kunth) Fawe. & Rendl.
Vigna speciosa (Kunth) Verdce.

Zornia crinifa (Mohl) Vanni

Zornia glagzorri Harms

Zornia latifolia Sm.

Zornia margioars Huber

Zornia mitgiana 5. Costa

Zornta pardsna Mohlenbr,

Zornia retienlata Sm.

Lornia serivea Motic.

Zorria vestitz Mohlenbr.
ZLornia wirgaia Motic.

Flacourtiaceae
Casearia aliiplanensis Sleurner

Gentanaceas

Curtia tenngfoliz {Aubl) Kaobl

Dsantra cordifofia (Lhotzky ex Prog.} Malme
Detanira cyathifoliz B. Rodr.

Deiantra ermbescens Cham. & Schimdi
Detanra fofiosa (Griseb.) Guimazies
Detanira nervosa Cham. & Schitndl
Irtbachia cagruiascens (Aubl) Grseb.
Irlbachi pbiongifolia (Marty Maas

Iribachia purparascens (Aubl) Maas

Irfbastis speciosa (Cham. & Schitodl) Maas
Schubtesia cronufiffora Mart

Gesneriaceae

Gipsania birsuta Landl

Glascinia ichthyostoma Gardner

Sinningia allagophyila (Mart) Wiehler
Sinningia elatior (Kunth) Chautems
Sinningta splerdens (Van Houte) Kuntze
Sinningta stristz (Hook. & Arm.) Wiehler

Heliconiaceae
Heliconia psittacorsm L. £.

Herzeriaceas
Herreria jaliaparrilba Mart.

Hymenophyllaceae
Trichomanes eristatups Kaulf,

iridaceae

Cipura flava Rav.

Capra paludosa Aubl.

Cipnra santhomelas Mart, ex Klatt.

Gelosine gigantea Rav.

Sisyrinchinm alatum Hook.

Steyrenchinm incurvainm Gardner

Sisyrinchinm restioider Spr.

Sisyrinchinm vaginatum Spr.

Stsyrinchizm virgatum Spr.

Stsyrinchinm wesrii Back.

Trimesga cathartica (Klati) Benth. & Hook. £
Irimesza juncifohe (Klatt.) Benth. & Hook. £,
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Erameriaceas
Eraneria argeniea Mart. ex Spr.
Krameria tomentosa A. St-Fit.

Lamiaceae

Erfepe complieata dMaxt. ex Benth

Erigpe crassipes Benth.

Erigpe bypenioides Wart. ex Benth.

Eirigpe latifoliz Maxt. ex Benth)) Harley
Erigpe leetselburyi Harley

Erigpe montana Hadley

Eriope parvitfolia Mart. ex Beath.

Ertope tumidicankis Harley

Ertope veluting Epling

Hypenia aristulats (Epling) Harley
Hypenia brachystachys (Pohl ex Benth)) Harley
Hypenia cafyrina (Pohl ex Benth) Harley
Hypenia densiflora (Pohl ex Benth.) Hardey
Hypenia irregnlaris (Benth.} Hasley
Hypenia macrantha (A. St-Hil ex Benth)) Harey *
Hypenia macresipbon (Brg.) Hadey
Hypenia nigneladionsis R. Atkinson
Hypenda paradisi (Farley) Harley

Hypenia reticuiata (Mart. ex Benth.) Farley
Hypenia vitifolia (Pohl ex Benth.) Harley
Hypridendron amethystoides (Benth.) Hadey
Hyptidendron canum (Pohl ex Benth.) Hadey *
Hypitts adpressa A, St-FlL ex Benth.
Hyptzs alutacea Pohl ex Benth.

Hiyptis ampelgpiylls Expling

Hypris angulosa Schott. ex Benth.

Hyptis grbascuda Epling

Hypiis brevipes Poit.

Haypiis caespitosa Benth,

Hyptés catycina (Pohl ex Benth.) Char.
Hyptis camporum Benth,

Hyptis capriariifolia Pohl ex Benth.,

Hypris cardiophyliz Pohl ex Benth,

Hyptis carpinifolia Benth.

Hyptis candara Epling & Sativa

Huyptés coccinea Mart.

Hyptis collipara Epling & Sativa

Hyptis conferta Pohl ex Benth.

Hyptis crassifolia Mart. ex Benth.

Hyptis orenata Pobl ex Benth.

Hyptis crindta Benth.,

Hyptis cruciformis Epling

Hyptis cuneata Pohl ex Benth.

Hypiis densiffora Pohl ex Benth.

Hyptis desertorm Pohl ex Benth.
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Hyptis duplicatodentaia Pohl ex Benth.
Fhyptis durtfobia Epling

Hyntis erfophyils Pohl *

Fypiis ferruginosa Pohl ex Benth.
Hypiis foliosa A. St-Hil ex Benth.
Hiyptis frondosa 3. Moore

Hyptis glomerata Mart. ex Schunk.
Hyptis giutinosa Benth.

Hypiis goyanensis A. Sv-Hil, ex Benth.
Hyptis haknifolia Mart. ex Benth.,
Hyptis heterophylia Benth,

Hyptis bilarii Benth.

Hyptis hiranta Kunth

Hyptis imbricatz Pohl

Hypitis interruptz Pohl ex Benth.
Hyptis irregutaris Benth.

Hyptés lanuginosa Glaz. ex Epling
Hypiis lavanduizeea Pohl

Hiypiis knareoider Pohl ex Benth.
Hyptis Eppiosdes Pohl ex Benth.
Hypiis luzescens Pohl ex Benth.
Hypiis throides Pokl ex Benth,
Hyptis matacophylia Benth.

Hyptis marruboides Epling

Hyptis martusii Benth,

Hypitis microphylia Pohl ex Benth,
Hiypiis molissima Beath,

Hyptis multibracteats Benth,
Hyptis multiflora Pohl ex Benth.
Hyptis multisets Beath.

Hyptis mutabikis (Rich.) Brig.
Hyptis nudicanlis Benth.

Hyptis obtecta Benth,

Hyptis orbiculata Pold ex Benth,
Hypiis oriophylia Pohl ex Benth.
Hyptis ovafifolia Benth.

Flyptis pachyphyila Epling

Hypitis passering Mart, ex Benth.
Hyptis pankanz Epling *

Hypiis pectinata Poit.

Hyptis peduncalaris Benth,

Hyptis penasoides Taub.

Hypis plataniifolia Mart.

Hipitis plectranthoides Benth.
Hyptis pyonocephala Benth,

Flyptis racemubosa Mart. ex Benth.
Hypis ramosa Pohl ex Benth,
HFyptis recurvata Poit.

Hyptis reneota Pohl ex Beath.
Hyp#is reticulata (Mart. ex Beath) Hatley



Fypiis rhabdocafys Mart.

Hiyptis rubicunda Pohl ex Benth.
Hypiis rubiginesa Mazt,

Hypiis rugosa Benth,

Hyptts seatifis A. St-FiL ex Benth.
Hyptis selapinifelia Mart. ex Benth
Hyptis suaveolens (L.} Poit.

Hoyptis subrosea Harley

Hypiir subrotunda Pohl ex Benth,
Hyptis tagetifolia Hatley

Fyptis fennifalia Epling

Hyptis tetrggona Pohl ex Benth.
FHyptis veintina Pohl ex Benth.
Hyptis villosa Pohl ex Benth.
Hyptis wivlacea Pohl ex Benth.
Hyptis virgara Benth,

Keithin nitida Benth.

Leonotis neperifoiia (L) R. Br.
Marsipianthes chamaedrys (Vahl) O. Kuntze
Marsipianties foliolosa Benth.
Marsipianthes montana Benth.
Ocirpnm micramthumn Willd,

Ceimenm selloi Benth.

Peltaden pusillus Pohl

Peltodon tomentosns Pohl
Rhbabdocanion denwdatum (Benth.) Epling
Salvia brevipes Benth.

Salvia cerradicolz dos Santos

Salvia grawiifolia 8. Mooze

Salvia nervosa Benth,

Salvia rigida Benth.

Salvia scabrida Pohl

Satvia tomentellz Pohl

Lauraceae
Cassytha filiformis L.

Chnnamontn banaknechtii Mez

Loganiaceae

Spgelia blanchetiana A. DC.

Spigelia puichella Mart.

Strychuos bicolor Progel

Strychnos brasiliensis (Spreng.y Mazt.

Loranthaceae

Dendrophthora tepuiana (Steverm.) Kuijt
Phoradendron apicifforun Rizzint
Phoradendron bathyoryctum Fichl.

Phoradendron corfarenm Mart.
Phoradendron crassifshum (A. DC) Eichl

Phoradendron diptersm Eichl.

Pharadendron distans Rizzing

Phoradendron faldfrons {Hook. & Am.) Eichl
Phoradendron hexcastichum (A. DC.Y Griseb,
Pharadendron microphyllum (Pohl) Trelease
Pharadendron mucronainm (A. DC) Krog. & Utban
Phoradendron orbicstlare Rizzini
Phoradendron pianbyansm Trelease
Phoradendron preroneuron Eichl
Phoradendron rubrom (L) Griseb.
Phoradendron strongylociadus Bichl
Phoradendron tripfnsrvum Rizzini
Phoradendron tanasforme (A. DC) Bichl.
Phoradendron undutatum (Pohly Fichl
Phoradendron warmingti Bichl

Phrygilanthus acutifolins (Rulz & Pav) Eichl
Phrygilantbus engendoides (Kuath) Fichl,
Phthirusa abdita S. Moore

Phthirnsa ovarta (Pobl) EichL

Phthérssa stefis (L) Kaijt

Frittacanthus biternarns Hottm.) Bl
Prittacantbus cnetus Bichl

Psittacanthus cordatus (Floffm.) BL
Poittacanthus cunetfolins (Ruiz & Pav.) Engl
Pittacanthus dichrous Mart.

Puttacanthus flescicantis Mart.

Prittacanthus pianhyensis Rizzing
Prsittacantbns plagiophyllus Fichl.
Psittacanthus robusins Mart.

Prittacantbus warmingii Eichl.

Struthantus confertus (Mare) Mart,
Struthantus elegans Mart.

Strethantus flescicanlis Mart.

Struthantus marginatus (Desr.) Blume
Struthantus polyanthus Mart.

Struthantus salicifoliny (Mart) Mart,
Struthantus syringifolius Mart.

Struthantus vulparis Mart,

Lycopodiaceae
Lyeopodieliz atopecuroides (L) Cranfill
Lycapodielia cansporum B. Ollg, & P.G. Wind.

Lythraceae
Cuphea calaphyiln Cham. & Schitmdi,

Cuphea cartbagenensis {Jacg.) Machr.
Cuphea crulsiana Koehne

Cuphea cunninghamiifpha'T. Cavalcant
Cuphea ericoides Cham. & Schitndl
Cuphea glariosa'T. Cavalcant
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Crphea gracls Kunth

Cuphea grandiflora Koehne

Cupbea ingratz Cham. & Schimdl
Cusphes laricoides Koehne

Cuphea Enariotdes Cham. & Schilindl.
Luphea futescens Koehne

Cuplea micrantha Ramth

Cuphea polymorpha A, St-FL

Cuphea remaitifolia A, St-HiL

Cupbea retrorsicapilla Koehne

Cuphea rubrovireny 7. Cavalcani
Cuphea sessififolia Marzt,

Cphea spermacoce A. St-Hil

Cuphea teleandra Loust.

Cauphea thymeaides Cham. & Schitndl *

Cupbea xanthosspala S. Graham & T. Cavalcanti

Diplusodon ageregatifofing T, Cavalcant
Diplusodon alatus T. Cavalcand
Diplusodon argyropiyins T. Cavalcant
Diplusodon asticins Louzt.

Diplusgdon bobvianus T. Cavalcans & S. Graham

Diplusodon bradei Pilger

Diplusodon burcheli Koehne
Diplusodon cifiatifforns T. Cavaleand
Diplusodon ciliiflorns Koehne
Diplusodon cordifolius Lourt,
Diplusodon divaricatus Pohl
Diplusodon epilobivides A. DC.
Diplusodon ericoides Lourt.
Daiplnsodon floribundus Pohl
Diplusodon glancescens A. DC.
Diplusodon gracilis Koehne
Diplusadon belianthemifodus A. DC.
Diplusodon hescander A. DC.
Diplusodon imbricatus Pohl
Diplusodon incannus Gardner
Diplusodon fanceslatus Pohl
Diplusodon lesicocabycinus Lot
Diplusodon matogrossensis'T. Cavalcant
Diiplusodon nigricans Koehne
Diplusodon nitidue A. DC.
Diplusodon oblongus Pohl

Diplusodon evatss Pohl

Diplusodon paraireensis Lourt.
Diplusodon plumbens T. Cavalcant
Dipiusodon puberulns Koehne
Diplusoden prnstatus Pohl
Diplusadon guintuplnersic (Nees) Koehne
Dipluspdon ramosissimus Pohl *
Diplusodon rosmarinffolins A, St-Hil
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Diplussdon sessilifforns Kochne
Diplusodon sordidus Koehne
Diplusodon speciosss (Kunth) A. DC.
Diplusoden strigosus Pohl

Diplusodon thymifoling 4. DC.
Diplzsoden trightns T. Cavaleand
Diplysodoi uninervis Koehne
Diplusadon villesissimus Pohl
Diplusadon villosus Pohl

Diplusodnn virgatus Pohl *

Heimiz myriffobin Cham. & Schlindl
Pleuraphora anomals A. St-Hil

Malpighiaceae

Aspicarpa pulchellz (Goseb.) O. Do, & Lourt.
Banisteriopsés acerpsa (Nied.} B. Gates
Banisteriopsis adamantinm A. Juss.

Banisteriopsis adengpoda (A. Juss.) B. Gates
Banisterigpsis angustifokia (A. Juss.) B. Gates
Baristerigpsis anisandra (A. Juss) B. Gates
Banisteriopsis argyrophylla (A. Juss.) B. Gates *
Banistertopsis campestris (A, Juss.) Litde *
Banisterigpsis clausseniana (A. Juss.) W. Anderson & B. Gates *
Banisteriopsis gardneriana (A. Juss.) W. Anderson & Satd.
Banisteriopsés harkyi B. Gates

Banisteriopsis hatschbackii B. Gates

Banisteriopsis hirsuta B. Gates

Bauisterigpsis irwinii B. Gates *

Banisteriopsis laevifokia (A. Juss.) B. Gates *
Banisteriopsis latifolia (A. Juss.) B. Gates *
Banisteriopsis longipilifera B. Gates

Banisterigpsis butea (Griseb.) Cuarr,

Banisteriopsis malifolia (Nees & Mart) B. Gates *
Banisteriopsis megaphyila (A. Juss.) B. Gates *
Banisteriopsis nummifera (A. Juss)) B. Gates
Banisteriopsis oxyciada (A. Juss.) B. Gates *
Banisteriopsis prancei B. Gates

Banisteriopsis pubipetala (A. Juss.) Cuatrec. *
Banisteriopsis schizoptera (A. Juss.) B. Gates *
Banisteriopsis stellariy (Goseb.) B. Gates
Banisteriopsis variabibs B. Gates *

Banisteriopsis vernoniifolia (A. Juss.) B. Gates
Byrsonima bagloba A. Juss. *

Byrsonima dealbaza Griseb.

Byrionima gautherivides Griseb, *

Byrsonima guilleminiana A. Juss. *

Byrsonima oblongifolia A. Juss.

Byrsonima packyphylia Grseb. *

Byrionima rigida A. Juss.

Byrsonima subordata Nied.



Byrsonima subterranes Brade & Marckg.

Byrsonima viminifolia A. Juss.
Camarea gffinis A. St-Hil

Camarea erivotdes AL St-FiL
Hereropterys aficias W. Anderson
Hoeteropterys anapiera A Juss.
Heteroprerys compertris A, Juss.
Hetergprerys coriacea /. Juss.
Heteropierys umbellata A Juss. *
Hiraea cuiabensis Griseb.

Jannsiz christianear VW. Anderson
Mascagniz ordifeldia (A. Juss.) Gaseb.
Peiscotoa goiana C. Anderson
Peixotoa hirte Mart. ex A. Juss.
Peixotoa magnifica C. Anderson
Peixotoa parviffora A. Juss. *
Petscptoa retivnlata Geiseb.

Peiscotoa tomentosa A. Juss.
Stigmaphyilon lalandianum A. Juss.
Stigmaphyllon paraerse C. Anderson
Stigmaphylion sagittatum A. Juss.
Stigmaphylion tomentosum A. Juss.
Tetrapteris ambigna (A. Juss.) Nied.
Tetrapteris chalcophylla A. Juss.
Tetrapteris chamaccerasifolia A. Juss.
Tetrapterds bumifis A Juss.
Tetrapteris jussieuana Nied.
Tetrapteris bngibracteata A. Juss.
Tetrapterss racermiosa A. Juss,
Tetrapteris ramiflora A Juss. *
Tetrapterss saficifolia (A Juss.) Nied.

Malvaceae

Althaca heringerii Krapoy.

Ayenia angustifolia A. S1-Hil. & Naud.
Ayenia blanshetiana K. Schum.
Byiineria elfiptica Pohl

Byttnerza jacubifolia Pohl

Bytineria melastomagfolia A, St-HiL
Byttneria eblonga Pohl

Byttneria sagintifolia A. St-Hil
Bytnsria scabra 1.

Byttneria scalpeliata Pohl

Byttmeria subsesstlhs Crist. ex Char.
Cienfuegosta affinia (Kunth) Hocker

Helicteres aspera A. St-Hil. & Naud.
Helicteres baruensis Jacq,

Helicterer brevispira A. St-HIL *
Helicterer cidii Crist.

Helieterer sorylifolia Mees & Mart,
Helicteres denticulenta Crist.
Helicteres eitenti Leane

Helicteres krapovickasis Ceist.
Helicteres melastomaefolia A. St-Hil
Hebeteres mucpsa Mart.

Helicteres pifgeri RE. Fries

Hedlicteres sacarolba A, St-HE, A Tuss. & Cambess. *

Helicteres pallsii Cnst.

Helicteres velutina K., Schum.

Hibisens cocnrbttacens A, Se-Hil.
Hibiscus poblii Guerke

Hibizens wilsonti Fryxell

Kraporickasia macredon {A. TDC) Fryxell
Luetiea erispe Krapov.

Melochia graminifolia A. St-Hil.
Melochia spizata (L)) Fryxell

Melochia villosa (ML) Fawc. & Rendl
Favonia angustifolia Benth,

Payonia acchernioides Fryxell

Pavonza aschersoniana Guerke

Pavonia biflora Fryxell

Pavenia blznchetiona Miq.

Pavenia sanceliata (L) Cav.

Pavonia commanes A, St-Hil.

Paponin garckeana Guerke

Payonia grandifiora A, St-HiL

Pavonia grasielae Krapov.

Paponia guerkeana R. E. Fries

Pavenia hexaphylla {S. Moore) Krapov.
Pavonia smmitis Fryxell

Pavonia krapovickasii Fryzell

Farenia luetzelbnrgii Ulboch

FPavonia macrostyla Guerke Guerke
Favonia malscophyflz Link. & Orto) Garcke *
Pavenia malpaviscoides A. St-Hik
Pavoria martzii Colla

Pavgnia pokli Guerke

Pavonia rosa-campestris A, St-Hik
Pavonia sagittain A, St-Hil.

Pavonia sidifolia Kunth

Clenfuegosia stuintabensis Brandio & Laca-Buendia
Cienfuegosia rodrigoana Brandio & Laca-Buendia Peltaea acatifolia (Guerke) Krapov. & Cost,
Clenfusgosta uberabensis Branddo & Laca-Buendia Peitaes casiantha Krapov.

Corchorus birtas L. Peltaea edowardii Kzapov. & Crist.

Helicteres andersonis Crist.

Pavomnia viscosa A, St-Hil,

Peitasa heringerii Krapov. & Cxst.



Peltgen lasiantha Krapov. & Crist.
Peltaea macedot Kxapov. & Crist.

Peltaea polymorpha (A St-HiL) Krapov. & Crist,

Peltaza riedelii (Guerke) Standl
Peltaea sperivsa (Kuonth) Krapov. & Crdst.
Phragmocarpidium heringeri Keapov.
Sida auranfiocs AL St-Hil

Sida cordifelia Forsk.

Féde glaziorii ¥ Schusn,

Sida hnifolia Cav.

Sida macrodon A. DC.

Sida rhomiifolia L.

Sida spinosa L.

Sida tubercuiaza R E. Fries.

Sida nimifolia Cav.

Sida arens L.

Waltheria communiz A, Se-HiL
Waltheria dowradinba A, St-Hil
Waitheria indica 1. *

Marantaceae
Lschnosiphon ovatus Koern.,

Maranta incrassaiz 1., Anderson

Melastomataceae

Adsanthera alsinagfolia (Mart. & Schr. ex A. DC) Triapa

Cambessedesia atropurpurea A. B. Martins
Cambessedesia espora A, DC. *

Cambessedesia glazgoris Cogn. ex A. B. Martins
Cambessedesia bilariana (Kunth) A. DC.
Cambessedesia iicifolia (A. DC) Triana

Cambessedesia semsidecandra A. StHiL ex A. B, Martins

Chaetostoma luetzelbergii Markg.
Comolia lanceasflora Triana
Deimeocels viffosa (Aubl) Naud,
Lavoisiera fragiis Cogn. ex Munhoz & Proenca
Lavoisiera ordinata Wuardack
Lavoisiera pulchella Charn.

Marcetiz harleyi Wardack

Miconia alata A. DC.

Miconia albicans (Sw.) Ttiana
Miconia cibiata Benth.

Miconia failax A. DC.

Miconia rafescens (Aubly A. DC.
Mierolepsis olaefolia Triana

Micrelica crebropunciata Pilger
Microlicia cryptandre Naud.
Mieralicia eupborbivides Mart.
Microlicia fascicniata Mart. ex Naud.
Microlicia insignis Cham,

o

Microfica psammophifa Wurdack
Mierolicia selaginela Naud,

Microlicia sinocorensis (A. DC.) Mart.
Microbinia virgarz Cogn.

Fierolepis plasiovii Pilger

Prerolepis repanda (A. DC.) Triana
Rbyacbanthera verbensides Cham.
Siphanthers dawsonii Wurdack
Siphanthera folioss (Nand.) Wurdack
Tibouchina aegpogon (Nand.) Cogn.
Tiboucting arenaria Cogn.

Tihouching aspera Aubl,

Tibouchina exasgperata Cogn.
Tibonckina graclis (Bonpl.) Cogn.
Tibouchina sebastiononapolitana Cogn.

Menispermaceae

Cissampelos glaberrima A. St-Hil
Clisampelos ovalifoha A. DC.
Cissampeles parsira L.

Metaxiaceae

Metaxia rostrata (Flamb. & Bonpl. ex Willd) C. Presk.

Moracease

Dorstenia brasibensis Lam.
Dorstenia cayapia Vell.

Dorstenia heringerti Carauta
Doorsienia opifera Mart.

Dorstenia tenuis Bonpl. ex Burkart
Dorstenia tubicing Rudz & Pav.

Myrsinaceae
Weigeltia densiffora (Miq.) Mez

Myrtaceze

Eugenia angustana Kiaersk.
Eugenia angustissima O. Berg
Eugenia cristaensis O. Berg
Eugenia nearifolia O. Berg
Eugenia fvida O. Berg *
Eugenia intescens Cambess.
Eugenia mryrdanthes Nied.
Engenia stricta Pranch. ex Brong,
Myreia amethysting Kiaersk.
Myrvia anomals Cambess.
Myrda corumbensis Glaz.
Myreza cuspidatz O. Berg
Myreia decrescens O. Berg
Myreia decussatum A. DC.



Myreia bizmalks Cambess.
Myreia finearsfolia Cambess.
Myreia pinifolia Cambess,
Myreia rhodesepalz Kiaersk,
Myreia rimosa Cambess.
Myreia seuteelifera A DC.
Myreia stricts Kinersk. ™
Myrvia seffruticoss O. Bexg
Myreia syboaticn A DC.

Myreéa toria AL TIC.

Myreia vestita 5. DC.

Psidipm australe Cambess, *
Pridiam cinerenm Mart. ex A. DC. *
Pridinm cupresm O. Berg
Psidiam grandifolium Mart.
Pridinme luridum (Spr.) Burkar

Ochnaceas
Owratea floribunda Engl. *
Quratea spana (A. S5-Hil) Engl. *

Onagraceae
Ladurigia goiagenris Ramamoorthy

Orchidaceae

Balbgphyiiem micranthum B. Rodr.
Bulbophyitur: nemorasum Cogn.,
Bulboplylum rupicolum B. Rodr.
Catasetum barbatmm Lindl

Catasetum fombriatun (Mozren.) Lindl
Catasetum sptizii Hoehne

Cattleyz nobilior Rchb, £

Cleistis beliz Rehb, £ & Warm,

Cleistis paranaensis (B. Rodr.) Schlee.
Clezstis nbiginosa Pabst

Cyenoches pentadactyizm LindL
Cyrtopodinm andersonii Rehb. £
Cyriapodinm blanchetii Rehb. £
Cyrtopodinm brandonianam B. Rodr.
Cyrtopodizm eristatam Lindl,
Cyrtopodinm dusenti Schitr,

Cyriopodinm engenti Rchb, £
Cyrtopodium pallidum Rehb. £ & Warm.
Cyriopodinm poecilum Rehb. £, & Warm.
Cyrigpodinm saini-legerianum Rehb, £
Cyriopodinm: triste Rebb. £ & Warm,
Cyriopodinm urens Rehb, £ & Warm,
Cyrtopodinm vernum Rehb. £, & Warm.
Cyrigpodium virescens Rehb. £ & Warm.
Encyclia fragans (Sw.y Dressh

Epidendrurs ambipstonoides Hoehne
Epudendrum denticulatym B. Rodr.
Epidendrum ellipticurs Grah.
Epidendram elongatum jaca.
Epidendrun nocturanm jacq.
Epistephinm laxciforum B. Rodr,
Epistephium parvifipram Lindl.
Epistephinm scleraphylinm Landl,
Eunlophia afia (1) Fawe. & Rendl
Galeandra graminsides B. Rodr.
CGakandra juncesides B. Rodz,
Galeandra montans B. Rodr.
Gateandra paragnayensis Cogn.
Galeandra styllomisantha (Vell) Hoehne
Habengria achmantha Rehb. £,
Haberaria allernanii B. Rods.
Habenaria srmmabatensis Schitr.
Flabenaria armaia Rchb, £
Fabenaria brevidess Lindl.
Habenaria coxipensis Hoehne
Habenaria cubicing Rehb. £ & Warm,
Flabenaria curti-bradei Hoehne
Habenaria curvilabia B. Rodr.
Haberaria depressifolia Hoehne
Habenaria duckeana Schir.
Habenaria glazoviana Kraenzl,
Habenaria goyagensis Cogn.
Habenaria gracilir Lindl

Habenaria gustavi-wdwallii Hoehne
Habenaria bamaia B. Rodr.
Habenaria beringeri Pabst
Habenaria hexcaptera Lindl.
Habenaria bydrophila B. Rodr.
Hlabenaria jurnenensis Hoehne
Habenaria lepriearit Rchb. £
Habenaria leptocerar Hook.
Habenaria lngipedicellata Hoehne
Habenaria montis-wilhelminge Renz
Habenaria nasuta Rehb. £, & Warm.
Habenaria obtusa Yindl,

Habenaria ornithoides B. Rodx.
Habenaria psendscaldensis Kezl,
Habenaria rupicola B. Rodr.
Habenarta schwacke: B. Rodr.
Habenaria setacea Tindl,

Habenaria trifidz Kunth

Lonopris paniculata Tindl,

lomopsis wtricnlarioides (Swr) LindL
Lyroglossa bradei Schitr.
Mesadenella cugpidata (Lindl) Garay
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Oncidinm fuscopetalum (Floehne) Garay
Omeidinm macropetainm Lindl

Pelexia coenlligers (Rehb. § & Warm,) Schite.
Pefeocin laminata Schitr.

Pelezdia bomgreornn Cogn.

Pelescia mimaron (Fxel) Schla,

Pelesia orthosepais (Rebb. £ & Warm,) Schier.
Plegrothallis campestris B. Rode.

Pleurothalli renipetala Cogn,

Prergglossa enstachya Rehb. £

Sarvoglottis biflora (Vell)) Shler,

Sarcoglottis beringeri Pabst

Sarcoglottis homalygastra (Rehb. £ & Warm.) Schitr,
Sarcoglottis rupestris B. Rodz.

Sarcoglottis sagittata (Rehb. £ & Warm.) Schir.
Seaplyglottis cuneata Schitr,

Sophroniteia molacea (Lindl) Schitr,
Stenorrynchus actantbiormedis Rohb. £ & Warm.) Schif,
Stemorrynchns gigantsus Cogn.

Stenorrymehas ianceodatus (Aubl) L. C. Rich.
Stemorrynchus pedicellatns Cogn.

Oxalidaceae

Oxalis alvtoné Lours,

Oxalis barrelier! L.

Oxalis ciliata Spr.

Oxcalis condensata Mart, & Zuce.
Oxalis conorrhiza (Feuillé) Jacq.
Oucalis cordata A, St-FHil

Oscalis densifolia Mart. ex Zuce.
Oxalis digmantinge Knuth

Osalis enphorbioides A, St-Hil
Oscalis gardneriana Progel

Obscalis goyasensis Tuzcz.

Ooealls grisea A, Se-Hil

Oocalis birswissima Mart. & Zuce. *
Obcalis nigrescens A, St-Hil

Obcalis physocalyx Zuce. ex Progel
Oxalis pilutifera Progel

Osxalis pyremea Taub.

Obocalis saborbicnlaia Lourt.

Ovcalis veadetroensis Lourt,

Passifloraceae

Mitosternma brevifilis Gontsch.
Parsifiora capsalaris L.

Passiflora cincinnata Mart.
Pussiflora catharata Mar,
Pacsiflora edulis Sims.

Pacsiflora kermesiana Link & Oto
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Passiflora lepidota Mart.
Passiflora mansei (Mart) Mast.
Passifora mucronata La.,

Pedaliaceae
Cramislaria integrifpfia Cham.

Piperaceae
Peperomia tetraphyliz (Forst) Hook & Arn,
Piper aduncum 1.

Poaceae

~Asroceras fluminensis (Hack)) Zadoada & Morrone
Aeroceras gizansides (Kuath) Dandy
Adtinocladum verticillaturm (Nees) McClure & Soderstrom *
Ageninm goyasense (Hack.) Clayton
Ageninm villosum (Nees) Piger
Andropogon angustatus (J. 8. Presl) Steud.
Aundrapagon bicornis 1.

Andropogon carinatus Nees

Andrapogon crispifolins Guala & Filgueiras
Andropogen fastigiatas Sw,

Andropogon birtiflorus Nees

Andrapagon laterals Nees

Andropogon leucostackys (Hack.) Hack,
Andropagen macrsthrix Trin,

Andropagon poblianas Hack.

Andropagon selloanns (Flack.) Hack.
Anthaenatiopsis perforata (Nees) Parodi
Anthaenatiopsis trachystachya (Nees) Mez
Aposlada aremicola MicClure

Aristida adscencionis 1.

Aristida capillacea Lam.,

Aristida eckmaniana Herter

Arstida elliptive (Nees) Kunth

Aristida gibbosa {Nees) Kuath

Aristida glasgovii (Nees) Kunth

Aistida implesca Trin.

Aristida jubata (Arech.) Herter

Aristida longifolia Trin,

Aristida megapotamica Spr.

Aristida pendanla Longhi-Wagner
Aristida recurvata Kunth

Aristida riparia Trn,

Aristida sanctae-fuciae Tin.

Aristida setifolia Kunth

Aristida tincta Trin,
Arthropogor villosas Nees

Arsndinaria cannavieira A. Silveira *
Arupdinella berteronizna (Schult) Hitche,



Axonopus aurens Beawre,

Ascongpus barbigeras (Kumth) Hitche.
Asxconopus capiflaris Lam.) Chase
Axonoprs chrysoblepharis (Lag.) Chase
Axunopus rompressus (Sw.) Beauv.
Axonopus destyanus Black,

Asconopus equitans Hirche. & Chase
Axcomapus excarains (Pees ex Trin) Henrd
Ascopapus extennatns (Nees) Kulhm.
Aonopus fastigiatus (MNees) Kulhen,
Axonopas longicilins (Flack) Parodi
Axonopus marginatus {Long Chase
Asconapus pellitns (Nees ex Tan)) Hitche, & Chase
Axongpus polydactyles (Steud.) Dedecca
Asconapus pressus (Nees ex Steud.) Parodi
Axongpus siccns (Nees) Kulhm,

Axcongpus saffuling (Mikan ex Trin.) Pasodi
Bothrischloa exaristata (MNash) Hens,
Calamagrosiis viridiflavesogns (Poir.) Steud.
Cenchrus drownti Roem. & Schult,
Cenchrus echinatus L.

Chiores barbata (1L.) Sw.

Clhlgris distichyophylla Lag.

Chloris pobydactylz {1.) Sw.

Creminm brachystachinm (Nees) Kunth
Citentnm chapadense {{rm.) Doell

Clenium cirrbossm (INees) Kunth

Cheminm: polystachinm Balansa

Digitaria adscendens (Kunth) Henr.
Digitaria coryratricha (Flack.) Henr.
Digitaria dicica Killen & Rigolo

Digitaria insulares (1) Mez ex Ekman
Digitaria neesiana Hear.

Echinolaena inflexca (Poir) Chase
Echinolaena oplismensides (Munzo ex Doell) Steber
Eljonuras adustus (Trin,) Ekman

Elionsras bilingwis (Ton.} Hack.

E ffonnras latiflorss Nees ex Steud.

E Lonurus muticus Kuntze

Lonurus polytricha Nees

Efionurus rufescens Schrad. ex Schult
Ebonurus secandiflora Presl.

Elionurus tripsacoides Willd.

Elionurus viridens Hack.

Eragrostis airoides Nees

Eragrostis artieniata (Schrank) Nees
Eragrostis glomerata (Wait)) LH. Dewey
Eragrosits inconstans Nees

Eiragrasiis lypens MNees

Eragrostis maypuriensis (Funth) Steud.

Eragrostis perennis Doell,

LEragrostis pilosa (L.} Beauv.

Eragrostis reptans Michx,) Nees

Eragrostis solida Nees

Eragrostis trichocolzae Hack.

Ertgchioa distachya MNees

Eriochrysis cayanensis Beauv.

Cmnopogon burcheli (Muanro ex Doell) Ekman
Crymenapogon doelii Boechat & Valls
Gymnapagen fohiosus (Willd) Nees

Gymnapagon spicatns (Spr)) Kunize

Hyparrhenia bractegta (Fumb. & Bonpl) Stapf.
Ichnantins calvescens (Nees) Doell

Ichnanthus camporam Svw.

Ichnanthus inconstans (Irio. ex Nees) Doell
Thnantbus nuprechis Doell

lchnanthas procarrens (Nees ex Ton.) Sw.
Lohnanthus ruprechiiy Doell

Ichranthus serivens Hack,

Tchnanthns tenuls (Presh) Hitche. 8 Chase
Imperata brasifensis Trin,

Tmperara contracta Flitche.

Isachne goyasensis Renwv.

Leptocla filiformis (Lam.) Beauv.

Leptocioa virgata (L) Beauy.

Leptocoryphinm laratam (Kunth) Nees
Loudstiapsis chrysothrisc (Nees) Conert.
Mesoseturn agropyreides Mex,

Mesosetum cayenemsés Stend.

Mesosetum ferruginenrn {Ttin.) Chase

Mesosetum latifolinm Sw.

Mesosetuns bofiiforme (Hochst) Chase

Mesosetum longlaristatur Filgueiras

Mirochiva indica Hack,

Olyra latifolia 1.

Obyra metcrantha Hunth

Obyra sarmentosa Doell

Ophischiva hydrofithica Filgueiras, Davidse & Zuloaga
Opdismenns birtellus (L) Beauv.

Orachyrium grandiflorum Sendulsky & Soderstrom
Ctackyrinm piligernm Sendulsky & Soderstrom
Olackyrium succisum (Sw.) Sendulsky & Soderstrom
Otachyrinm versicolor (Doelly Hene,

Panicun: arvicatum Chase

Eantcum campestre Nees ex Trin,

Lanjenm cayennense Lam.
Panicum cervicatum Chase
Fanieum chapadense Sw.

FPanicum cyanssoens Nees
Panicurs decipiens Nees
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Panicam exignum Mez Paspalurs maculossm Trin.

Panicum helpdes Hlavman Paspalum mandiocanum Ttin.

Panicum laxcym Sw. Paspalun: melanosperrmnm Desv. ex Poir.
Panicam Hgulare Nees ex Trin, Paspatum multicanie Poir,

Panicum millgranag Poir. Paspalers pealiinervizm Burman
FPanscum mystosipas Zubuoaga & Morrone Paspaluns neesii Kunth

Panicum olyroides Kunth Paspalum paniculatum L.

Panicum parsifoliam [am. Paspalum pectinatum Nees

Panicum peladvense Henr, Paspalam pilosum Lam.

Panicnrm piausense Sw. Paspaluns plicatulym Mich.

Panicars pilosum S, Paspalum polephyllum MNees

Banicum procsirrens [Nees Pagpabum pulehellum Kunth

Panicum pseudiachne Mez Paspalum recturn Nees

Panicunm guadrigiume (Doell) Hitche, Pasgpalum reduncurr Nees ex Steud.
Panictmr repens 1. Pagsalum rgasii Hack.

Pangenr rudgei Roem, & Schulr, Paspalum sargnineolentum Trn.

Panzcum sellowis Nees Paspalum stellatum Flueg,

Pantcum stenodes Griseb. Pagpalum subsesquighone Doell

Pantcum stenapiyilur Flack, Paspatum sappaiten Wikagn

Pasnienzy stipiflornm Benv, Paspalum trachycoleon Steud,

Panicsm subulstun: Spr. Paspatum trachytomm Hack,

Paricum trichantum Nees Faspalum trchostomum Hack,

Panicum tricholaenotdes Bndl Pagpalum urvdlli Stend.

Panicum versicodor Doell Pagpalaer virgatum L.

Pantcnm wettsteinii Hack. Pennisetuns setosam (Sw.) L. C. Rich.
Paspainm acutifolinm Leon. Raddielia nana (Doell) Sw.

Paspatum ammodes Trin. Saccivlepis vilvoides (Ttin'y Chase
Paspalum atratum Sw, Sehyzachirinm condensatum (Kunth) Nees
Paspalum barbatum Nees Schyzachirium imberbe (Flack.) Herter
Paspalum barbinode Hack. Sehyachirium lactiflorum (Hack)) Herter
Paspaium bertonti Hack. Selyzachirinm microstachyum (Desv.) Roseng. Arr. & Isag,
Paspalurn biaristatum Filgusitas & Davidse Schyzachirinm sanguinenm (Retz)) Alston
Paspabm burchelii Munro ex Oliver Scbyzachirium spicatum (Spr.) Herter
Paspalum burnani Filgeeitas, Morrone & Zuloaga Sehyzachiriug tenernm Nees

Paspalum carinatum Humb. & Bonpl. ex Flueg. Setaria adhaerens (Forskal) Chiov.
Paspalum ciliatus Presl. Setaria gracilis Kunth

Faspalum cinerascens (Doell) Burman & Bastos Setaria parviflora (Poir.) Kerguelen
Paspalum conspermum Schrad. Setaria potreriana (Schult) Kunth
Paspainm cordatum Hack. Setaria scabrifolia Zuloaga

Paspalum crisputum Sw. Setaria tenacissima (Schrad.) Schult.
Pagpalum elipticur Doell Sorgastrun minarun: (Nees) Kunth
Paspalum erianthum Nees Sorgastrum nutans (L.) A. Gray
Paspaluzs encomum Nees ex Trin, Sorgbum stipicidenm (Ewr. & White) Gardner
Paspalum falcatum Nees ex Steud. Sporolobus acuminatus (Trin)) Hack.
Paspalum fasciculatun: Nees ex Stend, Sporolobus aenens (Trin.) Kunth
Paspalum fimbriainm Konth Sporoiobus apiculatus Boechat & Longhi-Wagner
Paspalum gardnerianum Nees Sporvdebucs ciliatus Presl.

Paspalum guttaturm Ton. Sporodobus eubensis Hithcoc.

Paspatup lancifloram Sporolobus eximixs (Nees) Ekman
Basgpalym fneare Ttin. Sporolobus indicus (L) R. Brown
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Sporolobus monandrus Ros

Soarolobus psendarioides Parodi

Sporvlobus recurvatus Boechat & Longhi-Wagner
Sporviebus reflexcus Boechat & Longhi-Wagner
Streprostachys aperifelia Desv,

Streptostachys macrantha (Frin)) Zuloags & Sodersttom
Streptostachys ramosz Zuloaga & Soderstrom
Thragya glagionyi Burman

Thragya paspabides (Tnn.y Chase

Thrasya petrosa {1niny Chase

Thraga thragysides [ nin.) Chase

Trachypogon canescens Nees

Trachypegon marroglossss Ton.

Trachypogon moilis Nees

Trachypogon montufaré Nees

Trachypogon plumosus (Kunth) Nees
Trachypagor spicatns (L. £) Kuntze

Trachypogon vestitus Anderss.

Tridens brasifiensis Nees ex Steud.

Tridens flaccidns (Doell) Parodi

Tristachya leiostachys Nees

Polygalaceae

Monnina cuneata A, St-FHil
Monning escarlata Benn.
Monnina exaltatz Benn.
Monnina richardiana A. St-Hil,
Monntna stenapbyliia A. St-Hil. & Moq.
Pokygals angulata A. DC.
Polygala aprecsa Benth.

Pobygala atropurprrea A. St-FiL
Polygaia bracteata Benn.
Pohygala carphoides Chodat
Pojygala cuspidata A, DT,
Pohygala galivides Poir.

Polygala glockidiata Konth
Po#ygala graszelaze Marq.
Polygala heteclnda Benn.
Polygala bygrophiia Kunth
Pobygala lepiocanlis Torr. & Gray
Pohygala minima Pohl ex Beon.
Pobygala apina Wurdack
Pobygala psendperica A, Sv-Fil,
Pobygala regnaiii Chodat
Pobgala remanseensis Chodat
Polygala remota Benn,

Polygala rbodoptera Maxt.,
Polygala subtifis Konth

Polygala tenzis A. DC.

Polygalz timoutsides Chodat

Pokgals timonton Aubl

Pobygala vartabilis Kunth

Pokygala violacsa Auabl

Securidaca rivinagfodia A. St-Hik & Mog,
Securidaca tomentosa A. St-HilL

Polygonaceas
Coccoloba ochreolata Wedd.
Pobigonur medssaerianze Cham, & Schitadh

Polypodiaceae

Asrostichum macrophylfm (Mere) C. Chr,
Adiantum deflectens Mart.

Adiantum glaressum Lindm.

Adiantun: latifolum Lam.,

Adiantum lrentzi Fheron.

Adiantum platyplllum Sw.

Adiantur tetraphylivm Faumb. & Bonpl. ex Willd,
Adzagnizm triguetram C. Presk

Blechunpm asplenioides Swr.

Blechnum blechnoddes (S} C. Che.

Blechnum confluens Schitndl & Cham,
Blechnym glandulosom L.

Blechnam gracile Kaualf,

Blechnum lanceola Sw.,

Blechnzm mimtulnm C. Che.

Blechnart occidentale L.

Blechnum schombmrgkis (K1) C. Chr.
Blechnum serruiarum L.C. Rich,

Blechnup unilaterale Sw.

Dorygpteris sollina (Raddi) J. Smith
Daryapteris roncolor (Langsd. & Fisch.) Kuhn
Daryopteris lomariarea (Kuntze) K1
Doryapterss armithopns (Mett. ex Hook. & Baker) J. Smith
Diryopieris oppositica (Vabl) Urban

Dryopteris setigera (Bl) Kuntze

Elaphoglossum anberti (Desv)) Moore
Elaphoglossum biancherii (Mewe) C. Chr.
Elaphagiossum burchellii (Baky C. Chr.
Elaphoglossum cotmbra-buenoi Brade
Elaphoglpssum fugna (Raddi) Brack
Elaphagiossurs pachydermun: (Fée) Moore
Elaphogiossam scalpelivm Mart) Moore
Elaphoglossum schwackearum Brade
Elaphoglossum scolgpendrifofinm (Raddi) 1. Smith
Elaphoglossum sellowianam (K1) Moore
Eiaphoglessar spathulatum (K1) Moore
Crleichenia flesonosa (Schrad.) Mett.

Gletchenia furcata (L) Spr.

Gheichenia gracifis (Mart) Moore
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Gleihenia linsaris (Burm.) Clagk,
Gletchenia nervosa (Radf) Spr.

Gleichenia poctinata (Willd)) Pr,

Gleichenia rigida Sw.

Lindsasa guionensis (Aubl) Diyand.
Lindsaes lances (L)) Bedd.

Lindraea stricta (Sw.) Drvand.
Microgramma squamziose (Fanlf) de la Sota
Notholaena pobliana Kamze

Pellaea piunaia (Faulf)) Prand,
Fitsrogramma calomelanos (1.} Link,
Pityrogramma trifoliata (L) Tryon
Pleopeltis angusta Wilid.

Lofypodinm angustifolinm Sw.

Pokypodium attenuatum (Humb. & Bonpl.) Willd.
Polypodium anrenn: 1.

Pobypodium bombycinum Maxon
Podypodiunm catharinas Langsd. & Fisch,
Polypodinm crassifolium 1.

Poypodine febicnla Kanlf.

Polypodium gladulosissimum Brade
Polypodium birsutissémum Raddi
FPolypodism intermedium Fée

Polypodinm loctum Raddi

Pokypodinm iapathifolinm Poir,

Polypodinm latipes Langsd. & Fisch.
Polypodinm loriceum ..

Pobypodiuny mentscifolinm Langsd. & Fisch,
Pobypodiuzm paradisease Langsd.

Polypodinm pleopeltifolinm Langsd. 8 Fisch.
Popypodinm pobppodivides (L) Watt.
Pobypadinm rebustum Fée

Polypodium triseriale Svr.

Prertdinm aquilingm (L) Kuoh,

Thebypteris angaustifolimm (Willd)) Proctor
Thelypteris apposita (Vahl) Ching
Thehpteris guadrangaiaris (Fée) Schelpl.

Portulacaceae

Portulaca birsutissima Cambess.
Portulaca mucronata Link.

Portuiges pilosa L.

Talinun paniculatum (Jacq.) Gaertn.

Primulaceae
Anagakis prumila Sw.

Preridaceae
Adiantnm cqyennense Willd. ex Klow
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Rafflesiaceas
Pilostyles goyasensis Ule
Prisstyles wlei Sclms. & Laub.

Bhamnacess

Crumenaria chorethroides Mart. ex Reiss.
Crumenaria erecta Reiss,

Crumenaria glazdorii Urban

Crumenaria pofygalider Redss,

Conanig mollir Reiss,

Gonania velutina Relss.

Bhamnas sectipetals Mart.

Rbamnus sphaerosperma Sv. *

Rubiaceae

Aliberita elfptica (Cham.) K. Schum. *
Albibertia sessilis (Vell) K. Schum. *

Amaiona corymbesa Kunth

Berreriz angustifofin Charn. & Schimdl
Borreria brachystomonvides Cham. & Schindl.
Borreria capitata (Ruiz & Pav) A. DC.
Borreria eryngipides Cham. & Schltndl.

Borreria gravillima A. DC.

Borreria latifolia (Aubl) K. Schum.

Borreria bnearic Fourn.

Borreria uteseens (Pohl) A. DC.

Borreria ocimoides (Burm.} A. DC.

Borreria poaya (A. St-Hil) A. DC.

Borreria reflesca Kitkbr. Jr.

Borreria simplicanfis K. Schum.

Borreria suaveolens GF W, Meyer

Borreria tenais A. DC.

Borreria verbenoides Cham. & Schitndl,

Berreria vaiping Standl,

Borretia warmingsi K. Schum.

Borreria wunschmanpia K. Schum.

Borreria poaya (A. St-Hil) A. DC.
Cocoorypselum anrenm (Spreng.) Cham.& Schultr.
Coccocypselurn canescens Willd.

Coccocypselum guianense (Aubl) K. Schum.
Cocoocypselunr hasskerianum Chodat.,
Coceocypselure hirsutum Bartl,

Cociogypselum lanceolatum (Ruiz & Pav.) Pers. *
Coccocypselum pedunoniare Cham. & K. Schum.
Declierscia cacuminis Mill, Arg.

Decliensaa chiveoscotdes Madl. Azg.

Declienscia cordigera X, Schum ex Glaz.
Declienscia deftoidea VR Arg.

Decliewscia diamantinage Kirkbr, Jr.

Decliowscia fruticosa (Willd. ex Ruiz & Pav,) Kuntze



Decliensria gracifis Kagkbr. jr.

Decliensia lancifolia Kizkbr. Jr.

Decliznsda fysimachioides Luce. *

Dechenscia mucronniata Mart,

Declienca oenanthoides Marr, ex Zacc. ex Schult. & Schult
Prechensia saturesides Mart, ex Zuce. ex Schult, & Schuk.
Decliennda spergulifola Mart. ex Zuce. ex Schult. & Schuit
Diodia alatn Nees & Mart

Digdia apiendata (Willd. ex Roerm. & Schult) K. Schum.
Dipdia brasiiensis Spz.

Dispdia exdimifolia Willd. ex Roem. & Schult.

Disdia macrophyila K. Schuen.

Dipdia multifiora /. DC.

Digdia radulz Cham. & Schlndl.

Diodia rosmarinifolia Pohl ex A IC.

Diedia schumannit Standl. ex V. M. Bacig,

Podia teres Walt.

Galianthe corymbosa (Fuiz & Pav.y Cabral

Gakianths supatorivides (Cham. & Schlmdl) Cabral
Galianthe grendifeliz Cabral

Gabianthe yaterianoides (Cham. & Schitdl) Cabral
Galium hypocarpinm 1.

Galium nexdnm (A St-HiL) Dempster

Manettia ignita X Schum.

Mitracarpus frigidns (Willd. ex Roem. & Schule) K. Schum.

Mitracarpus birtws (L) A. DC.

Mitracarpns parsules K. Schum.

Mitracarpus pustlius Steyerm.

Mitracarpas willosns (Sw.) Chamn. & Schltndl
Palironrea cortacea (Cham) K. Schum.
Palcourea hochnel Krause

Falicourea gjficinalis Mart.

Paliconrea rigida Kunth *

Pajicourea squarrosa (MGl Arg) Standl
Perama birsuta Aubl.

Perama hirsutissima Aubl

Prsychotria barbiflora A. DC.

Pryychotria capitata Ruiz & Pav,

Prsychotria carthaginensis Jacq. *

Prychotria deflexca A. DC.

Byychotria maponrioides A. DC.

Deychotria prunifelia (Kunth) Steyerm.
Pyychotria tricholobe Mill. Arg,

Boyllgearpus asparagoides Mazt. & Zuce,
Pyliocarpus gotasensis Kirkbr,

Pryllocarpus phyltacepbalns K Schum.
Relbuninm birturm K. Schum.

Richardia brasiffensis Gomez

Richardia grandiflore {Cham. & Schitdl) Steud.
Rivhardia humistrata (Chamm. & Schlmdl) Steud.

Richardia pedicellata (K. Schum.) O. Kuontze
Rivhardia rosea Schult. €.

Richardia scabra L.

Radgea parviffora (Cham.) Mill. Arg.

Sabicea brasifiensis Wernhm.

Sipania bispida Benth. ex Wernhm.

Sipania pragensis Aubl

Spermacoce verticiiata L.

Staelia anrea Willd. ex B,

Staska capitata ¥ Schum.

Staeda caynoides Cham. & Schltndl

Staehia thymoides Cham. 8 Schitdl,

Staeka virgata (Willd. ex Roem. & Schult) K. Schum.
Uncaria gutanensiy (Aubl) Gmel

Rutaceae
Elsenbeckin pamila Pohl
Spiranthera odoratissima A, St-Hil,

Santalaceae
Thesinm brasifense A. DC.

Sapindaceae

Matayba juglandifoliz (Cambess.) Radlk,
Panlinia elegans Cambess.
Panllinia pinnata §..

Seriania acutidentata Radlk.
Servania caracasana ([acq.) Willd,
Serjania comata Radlk.
Serjania erecta Radlk. *
Serfania fascifolia Radlk.
Serjanta gracilis Radlk.
Serjarda lethalis A, St-FHil.
Serjania mansiana Mart.
Serjania maltifiora Cambess.
Serfania ovalifoliz Radlk.
Serjania paradoxa Radik,
Serjaniz reticulata Cambess.
Serjania veluting Cambess.
Talkisia angustifolia Raddi
Talisia pygmaea Radlk.
Talista subalbens Radlk.
Tonkria tomentosa Radlk.

Sapotaceae
Pouteria subcaernlea Pierre ex Dubard

Pradosiat brevipes (Pierre) Penn.

Schizeaceae
Auemiia antbrisafshia Sw.
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Anemia buniifolia (Gardner) Moore
Anemia cdfiata C. Presl.

Aremia elegans (Gardner) Pr.
Anemiia eximia Taub.

Anemia ferrngings Kunth

Anemia filiformis (Sav.) Sw.

Angmia flexaosa (Sav.) Sw.

Anemia fulva Sw.

Anemria glarevsa Gardner

Anemig hirsta (L) Sw.

Anemia humilis S

Anermia millefelinm Gazdoer ex C. Presl.
Anemia nervosa Pohl

Anemsia oblongifolia (Cav.) Sw,
Anemia pastinacaria Mozitz ex Prant].
Anemia preshana Prantl,

Anemia raddiana Link.

Anemia rutffolia Nart.

Anemia fenella Sor

Anemia trichorbize Gardner

Anersia vilfosa Huemb. & Bonpl ex Willd,

Liygodinm vennstum Sw.

Scrophulariaceae

Agalinis bispidula (Mart) D'Arcg.
Angelonia alteraifolia V.C. Souza
Angelonta arguta Benth,

~Angelomia crassifoldia Benth.

Angelonia tonentosa Moric ex Benth.
Buchnera juncea Cham. & Schitndl
Buchners lavandslaces Cham. & Schltndl
Buchnera lobelioder Cham.,

Buchnera palustris Spr.

Buchuera rosea Kunth

Buchnera ternifofia Kunth

Buchuera virgaia Kunth

Escobedia grandifiora (L. 1) Kuntze
Esterbasia petiolata Barr.

Esterhagia splendids Mikan

Stemadia pratensis (Aubl) C.C. Cowan

Selaginelaceae
Selaginella flagellata Spring
Selaginella flexcnosa Spring

Selaginella jungermannioides (Gaudich.) Spring

Selaginella kochii Hieron.
Selaginetla sulcata (Poir.) Spring
Selaginella tenninima Fée

Simaroubaceas
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Pirramuia campestris Rizzini & Occhioni
Pieramuta oreadice Pirani

Stmaba glabra Engl.

Simaba suffruticosa Engl. ex Char,

Smilacaceae

Swmslane brasifiensis Spr.
Smilaxe campestris (Goseb.
Swritan cissoides Dart, ex Griseh.
Smiilase coguatn Kunth
Senilax coritfolia A, DC.
Smilax fluminensis Stend.
Swrdlax goyazana A DC.
Szl trrorats Mart,
Smilax polvantha Griseb,
Smilax quinguenervia Vell,
Smtlax syringoides Griseb,

Solanaceas

Cestram intermedinm Sendt,

Cestrum shovaturs Sendt. *

Cestrum pedicellatur Sends.

Cestrum schiechtendati G. Don

Cestrum sendtenerianum Mart. ex Sendt. *
Schwenckia americana . Roven ex L.
Solanum agraniam Seadt,

Solanun: americanum Mill,

Solanum biceps Drunal

Solanum erigntbum T3, Don

Solanzum focderak M. Nee

Solanunr lanigerum Dunal

Solanum lycocarpure A, St-Hil *

Solanam patinacanthum Dunal

Soianum paniculatum L.

Solanum platanifolinm Hook.

Solanum sigymbritfolinm Lam,

Solanum subumbellatum Roem. & Schalt.

Tuarneraceae

Pirigueta eraguaiana Arbo

Prrigueta aurea (Cambess.) Urban *
Prrigueta breviseminata Arbo
Pirigueta caiapoensis Arbo

Pirigusta carnea Urban

Prrigueta cistoides (Cambess.) Urban
Pirigueta cristobalize Atbo

Pirigueta densiflora Grban

Prrigueta dentate Atho

Prrigueta dowradinba Arbo

Pirigueta duarteang Urbhan




Pirigueta bapala Atbo

Pirigueta lourteigiae Atbo

Pirigueta nitida Arbo

Pirigueta rosea (A. St-Hik., A. Juss. & Cambess.) Urban
Pirigneta sidifolda Urban

Pirigueta suifurea Urban & Rolfe
FPirigneta tamberifi Urban

Turnera arcuaiz Urban

Turners brasifensis W4, ex Schulr,
Turnera cunefformis Potr.

Turnera discolor Uthan

Turnera grandifiora (Utban) Arbo
Turnera incana A. St-Hil., A, Juss. & Cambess,
Turnera lamiiflora Cambess,
Turnera longifiora Cambess.

Turnera melpchioides Cambess.
Turnera nana Cambess.

Tarnera obloagifoba Cambess,
Turuera odoraia 1C. Rich.

Turnera opifera Mazt.

Turnera orientaks (Urban) Atbo
Turnera pumilea L.

Turnera purpurascens Axbo

Turnera subnuds Urban

Tarnera sububata Sra.

Tarnera fenuicankis Urban

Turnera trigona Urhan,

Turgera sleana Urhan

Turnera ulpifolia L.,

Velloziaceae

Barkacenia andersonti L. B. Smith & Ayensu
Barbacenia clipdrica L. B. Smith & Ayensu
Vellozga albiflora Pohl

Vellosia glochidea Pohl

V'ellozia pumile Goeth, & Henr.

V'ellozia sessifis Mello Silva

Vellogia tubiflora Kuoth

Verbenaceae

Aegiphila lanata Mold.

Amasonia campestrir (Aubl) Mold.
Amasonia birta Benth.

Casselia chamaedryfolia Cham,
Casselia confertifiera (Mold.) Mold.
Casselia glagtord (Brig. & Mold.) Mold.
Lantana arisiata (Schaver) Bag.
Lantana camara L. *

Lantana fucats Lindl. *

Lantana hassler: Brig.

Lantana bypolenca Brig.

Lantans lundians Schaver

Lantana montevidensis (Spr) Bag.
Lantana tifagfolia Cham,

Lantana trifofin Cham, *

Lippia balansae Brig,

Lappia candida Cham,

Lippia corymbosa Cham. *

Lippia elegans Cham,

Lippia glandulosa Schaver *

Lippia glasoviana Loes.

Lippia gracifis Schaver *

Lippia grandifiora Mart. & Schauer
Lippia birta Schauer

Lappia boehne Mold.

Lippia lacunosa Mart. & Schauer *
Lippia lasiocabieina Charn. *

Litpia lupnfina Cham. *

Lippia martiana Schauer *

Lippia mattogrossensis Mold.

Lappia micrantha Cham.

Lippia obseura Briq.

Lippia exyenemsis Schaver

Lappia primsuling S. Moore

Lippia rigida Schaner

Lippia rotmndifolia Cham. & Schleadl
Lappia salviagfolia Cham. *

Lippia sertcea Charn.

Lippia sidoides Charn,

Lappia stachyoides Cham.

Lippia turnerifplia Cham.

Liéppia vernonivides Cham.

Petrea volubilis Vel

Stachytarpheta candida Mold.
Stackytarpheta cayennsnsis Schaver
Stachytarpheta chamissois Walb,
Stachytarpheta stanssensi Turcz
Stachytarpheta elatior Schrad.
Stackytarpheta gesnerioides Cham.
Stackytarpheta bispida Nees & Mart,
Stachytarpheta macimilfiani Schaver
Stachytarpheta rhomboidajs (Pohl) Walp.
Stachytarpheta schawerii Mold.
Stachytarpbeta sericea Loes. ex Glaz.
Vitex cymosa Bertero *

Violaceae

Hybartbus calreolaria (1) G. K. Schait,
Hybanthus lanatar (A, St-FiL) Baill
Flybanthus poaya (A. St-Hil) Baill.
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Vitacege

Clssas campestris (Baker) Planch,
Cissus duarivana Cambess.
Clasus erase L.C. Rich,

Cissys inundata (Baker) Planch,

Ciisssis subrbomboides (Baker) Planch.
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Kyridaceae

Xyris awrea LB, Smith & Downs
Xyris dawnsonti LB. Smith & Dovwmns
Kyris flifolia Alb. Nilsson

Xyris lacerata Seub.

Kyris metalica Klotsch. ex Seab.
Xyris sororia Koanth
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Figure 1. Frequency distribution of family sizes in the vascular herbaceous flora of the Braziban cerrado.
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Figure 2. Frequency distribution of genus sizes in the vascular herbaceous flora of the Braziian cerrado.
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Figure 3. Percentage of species in the richest families of the herbaceous component of the cerrado flora. Other families

accounted for 26.37% of the total number of species. Family names were abbreviated according to Weber (1982).

Table 2. Number of species per family in the herbaceous and in the woody components of the cerrado flora. Family
names were abbreviated according to Weber (1982).

pumber of species

herbaceous component woody component
farmly observed expected observed expected
Ast 444 372.94 56 127.06
Fab 376 405.76 174 138.24
Pea 263 197.66 2 67.34
Lam 128 98.46 4 33.54
Eup 127 112.63 24 38.37
Rub 99 105.17 42 35.83
Orc 96 71.61 0 24.39
Miv 88 67.13 2 22.87
Cav 87 66.38 2 22.62
Apo 81 78.32 24 26.68
Others 1073 1279.94 043 436.06

Discussion

The 2,856 herbaceous species related for the cerrado flora represented more than the lower limit
of ca. 2,000 species, estimated by Castro ez al (1999) for the herbaceous component. Yet, the number

of related species was stll far from their estimated upper limit of 5,000 species. The figure found by

IB1



us is probably an underestimation of the actual number of herbaceous spectes in the cerrado, due to
our decision to inchide only taxa identified to species level and the low number of papers dealing
with the herbaceous component.

The almost complete absence of studies on the herbaceous component (Castro ¢ /. 1999)
became evident in some surveys carried out recently in cerrado sites, such as Brasilia (Pereira ¢ o/
1993) and Emas National Park (Chapter 2), when several undescribed herbaceous species were
found. When more surveys and collections are available, the number of herbaceous species recorded
for the cerrado flora will certainly increase and get closer to the upper limit set by Castro & 4/ (1 999).

Both genus and family sizes showed skewed distributions, although not as skewed 2s those found,
for example, by Turner (1994, 1997) in southeastern Asia. Sarmiento (1983), based on several woody
species that belong to some monospecific genera and are abundant in cerrado sites, hypothesized
that the cerrado is isolated from the neighboring vegetation types. According to him (Sarmiento
1983), this taxonomic isolation reflects an evolution within the cerrado, which has continued long
enough to allow differendation at generic level and probably represents a floristic paleoelement.

However, since high proportions of monospecific families and genera are also found in other
vegetation types (Tumer 1994, 1997), there is no evidence in support of Sarmiento’s (1983)
hypothesis, due solely to the alleged high number of genera with one or few species in the cerrado
vegetation. To test his hypothesis, one should compare the frequency distribution of species per
genus and family between the cerrado and the neighboring forest floras, as those of the Amazon and
Atlantic rain forests. If the number of monospecific genera were higher in the cerrado than in the
neighboring forests, then Sarmiento’s (1983) hypothesis would be corroborated.

As expected due to their different life-forms, the richest families in the herbaceous component
were not the same as in the woody component. Only Apocynaceae, Asteraceae, Euphotbiaceae, and

Fabaceae were well represented in both components, but their relative values were different. One of
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the richest families in the herbaceous components, Orchidaceae, had no species at all included in the
woody component. Similarly, Poaceae, Rubiaceae, and Malvaceae appeared with only two woody
species and Lamiaceae with only four.

If the geographic distribution of the herbaceous species in the cerrado tegion were random, then
we would expect the distribution of species in families in 2 site under study to be the same as those
found for the whole cerrado. Thus, by comparing the distribution of species per family in a certain
site with those in the whole cerrado, one could find some families over or under-represented that
would then characterize it. Occasionally, these differences could point out some phytogeographic
patterns when observed on larger scales.

Our inclusion crtedon, that is, non-phanerophyte species, could have made us exclude some
species which would otherwise be included, and vice-versa. For instance, in Castro’s ¢f 4/ {1999
checklist, there are 183 species also included in ours. Some of these species were considered by us
either chamephytes or lianas and thus members of the hetbacecus component. To decide whether to
include a certain species mn their list, Castro o7 2 (1999) adopted as many inclusion criteria as
appeared on the papers they compiled So, they ended up using several criteria, such as stem
diameter, height, or life-form. If they had used our critetia, they should have included only the
phanerophyte species and the number of species on their list would be lower.

Besides, in the cerrado, a consirable number of species vary in habit, from small, herbaceous
plants to tall, large trees (Castro ef a/ 1999). In sites where burnings are frequent, some of them
appear in a dwatf-form (Coutinho 1982). For example, Caryocar brasiliense Cambess., excluded from
our list because it normally is 2 tall tree, can be found as a dwarf plant in frequently burned sites, as
in an outlying southern site in Pirassununga (Batalha ez a/ 1997), where it appears as a chamaephyte.

All of the genera with the highest number of species belonged to one of the richest families. The

phylogeny of many groups are being currently studied and some of the richest genera are being
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subdivided, as for example, Vermomia and Hyptis {Harley & Reynolds 1992, Bremer 1994, Hind ef 4/,
1995). When phylogenetics analyses are completed, the relative importance of some of these genera
can change. Many genera among the richest ones in the herbaceous component of the cerrado flora
are economically important, such as Mansbor (manioc) and Arachis (peanut). As such, the cerrado
species of these genera represent important genetic resources, which should be conserved.

There are some limitations to our checklist some species could have been identified incorrectly or
assigned as occurring in the cerrado incorrectly, and thus they would be misplaced in our list. Rizzini
(1963) called those species that occur exclusively or preferentially in cerrado “characteristic” species.
Other species, called “accessory” species by (Rizzini 1963), are typical from other vegetation types
{such as, seasonal forest, tiparian forest, or rocky field), but oecur sporadically in the cerrado. One
could argue that only the “characteristic” species should be included in 2 checklist of the herbacecus
component of the cerrado flora. However, the fact that 2 species grows and reproduces succesfully
in an area shows that it is adapted to the local conditions and, therefore, the distinction between
“characteristic” and “accessory” species is rather artificial, lacking any ecological meaning (Castro ef
al. 1999).

Good taxonomy depends on good collecting, and much work remains to be done in the cerrado
(Castro e al. 1999). If we wish to compile a checklist of the herbaceous component of its flora,
future survey cannot be restricted anymore to woody species. Another promising approach in the
analysis of the herbaceous component concerns its phytogeographic patterns: Does the
phytogeographic distrbution of the herbaceous species follow those of the woody component
(Castro 1994, Ratter of 4/ 1996)? Are there centers of diversity or endemisms of the herbaceous
component within the cerrade region?

Of course, our list is simply a first tentative to compile a checklist of the herbaceous component

of the cerrado flora. Additions, updatings, and corrections are welcome, especially from taxonomists.
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The cerrado ecosystem i1s now the second Brazilian vegetation type more threatened by human
activities, being transformed into agriculture, pasture, or urban area (Spelletberg 1992). Morevoer,
the herbaceous component of the cerrado flora 1s extremely vulnerable to plant invasion, especially
African grasses (Pivello o7 4/ 1999). Prequently, open cerrado areas are used as 2 natural pasture by
farmers for cattle ranching, which favors the dissemination of invader grasses even more and
contribute to dirninish the richness of the native vegetation (Pivello & a/ 1999).

Since the destruction of the cerrado is increasing steadily (Ratter ¢f 2/ 1997), knowledge of the

herbaceous species is essential to conserve the biodiversity of the cerrado at 2 reasonable level.
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Conclusio geral

Com este trabalho, pudemos chegar as seguintes conclusdes:

¢ 3 flora do cerrado sensw lafo no Pargue Nacional das Emas (PNE) é composta por, no minimo,
601 espécies, pertencentes a 303 géneros e 80 familias;

® as sete espécles novas encontradas em nosso levantamento mostram que o cerrado ainda é
subamostrado;

® a5 fisionomias intermediarias de cerrado, campo sujo e campo cerrado, foram as mais rcas no
PNE, com 439 e 419 espécies, respectivamente. As fisionomias imﬁ:mediéziaé de cerrado
parecem ser mais ricas do que as extremas, pois nelas ambos os componentes dz flora do
cerrado estdo bem representados;

& arazio entre espécies herbiaceo-subarbustivas e atbustivo-arboreas foi de 3,03:1, valor este ndo
significattvamente maior do que o maximo esperado (3:1), mas que evidencia o predominio de
fisionomias abertas no PNE;

® 35 familias mais ricas na flora do cerrado no PNE foram Asteraceae, Fabacese, Poaceae,
Myrtaceae, Lamiaceae, Malpighiaceae, Euphorbiaceae, Apocynaceae, Malvaceae, Rubiaceae e
Convolvulaceae;

e assumindo que o namero de espécies no cerrado esta entre 3.000 e 7.000, a flora do cerrado no
PNE representa de 8 a2 20% aproximadamente da flora de todo o cerrado, o que ressalta a
importancia do PNE para a conservacio dessa formacio vegetal;

¢ as distribuicdes de freqléncias de espécies por géneros e familias foram deslocadas para a
menor classe, com os géneros e familias monoespecificos perfazendo, respectivamente, (4% e

36% do numero total de géneros e familias;

® esse tipo de distribuicio também € encontrado em floras de outras formacdes vegerais. Assim,
& El g
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em relagio 2 proporcio de géneros e familias monocespecificos, até o momento, nio ha
evidéncias que corroborem a hipétese do cerrado como um paleoelemento florstico;

as distribuicSes de espécies por familias no PNE e ne Dominio do Cerrado foram
significaovamente diferentes entre si. O cerrado no PNE se caracterizou pela maior proporcio
de familias com muitas espécies herbiceo-subarbustvas, como Asteraceae, Lamiaceze e
Malvaceae.

a similaridade floristica foi maior entre as areas disjuntas de cerrado do que entre as ireas
disjuntas e o PNE, que se localiza na irea nuclear do cerrado. Provavelmente, isso é
conseqliéncia das maiores distincias geograficas entre o PNE e as dermais Areas;

em relacdo 20s sitios disjuntos, 2s familias que caracterizaram o PNE foram Convolvulaceae e
Larmiaceae. Parece haver também em nivel de familia diferencas entre os sitios nucleares de
cerrado e os disjuntos;

as distribuicoes de espécies arbustivo-arboreas por familias no PNE e no cerrado como um
todo foram significativamente diferentes, embora ressalvas devam ser feitas devido 3s espécies
identificadas sem confianca e aos critérios de inclusio diferentes;

a flora arbustivo-atb6rea do PNE pertence ao grupo das dreas de cerrado caracterizado pela
presenca de Piplocarpba rotundifohia e pode ser incluida, de acordo com espécies ndicadoras, em
um dos grupos do Planalto Central da divisio fitogeografica proposta;

as distribuigdes de espécies herbceo-subarbustivas por familias no PNE e no cerrado como
um todo foram significativamente diferentes, principalmente devido 2 maior proporcio no
PNE de Myrtaceae e & menor proporcio de Lythraceae e Otrchidaceae;

a distribuicio de espécies em familias é mais heterogénea no componente herbiceo-

subarbustivo do que no componente arbustivo-arbéreo;

no espectro biolégico do cerrado no Parque Nacional das Emas, os hemicriptéfitos ¢ os



fanerofitos foram as formas de vida predominantes, com, respectivamente, 49,92% e 24,79%
do namero total de espécies. Essas duas formas de vida foram também as mais bem
representadas em outros sitios de cemrado pata os quails foram construidos espectros
biologicos;

o espectto bioldgico do PNE foi significativamente diferente do espectro normal de
Raunkizer, devido prncipalmente 24 superrepresentacio de hemictptéfitos e 2
subrepresentacac de terofitos;

de acordo com o sistema original, o fitoclima hemicriptofitico corresponde 2 um clima frio e
Gmide, 2o contrario do clima de cerrado, que é quente e estacional Portanto, deve haver
fatores ambientais andlogos a0 frio que favorecam os hemicriptéfitos nas 4reas de cerrado;

a ordenacio dos sitios de cerrado refletiu a variagio fisionomica entre eles. As 4reas em que
fisionomias abertas predominam tiveram autovalotes préximos acs dos hemicriptéfitos e
geofitos; j4 as dreas em que fisionomias fechadas prevalecem tiveram autovalores relacionados
aos dos fanerdfitos, lianas, epifitos, semiparasitas vasculares e parasitas vasculares;

na anilise de correspondéncia, os sitios de cerrado formaram um grupo distinto das demais
formacdes vegetals, inclusive das outras savanas, com autovalores proximos daqueles dos
hemicriptofitos e fanerdfitos;

no diagrama de ordenacio, pareceu existit um gradiente de locais Gmidos para secos, com as
florestas piuvials em um extremo e os desertos em outro;

quanto aos padrdes reprodutivos da comunidade vegetal do cerrado no PNE, encontramos
dois picos de floracio, um correspondente a0 componente arbustivo-arbéreo, no comeco da
estagdo chuvosa, e cutro correspondente ao componente herbiceo-subarbustive;

os padrdes de floragio e frutificacio dos dois componentes da flora do cerrado foram muito

diferentes entre si, pois as ervas e subarbustos possuemn mais restricbes hidricas na estacio
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S€CA;

do numero total de espécies, 30,45% foram anemoconcas; 37,94%, autocdricas; e 31,61%,
ZO0COrcas,

as espécies anemo e autocdricas frutificaram no final da estacio chuvosa e por toda a estagio
secd, quando a dispersio dos seus didsporos é mails eficiente, enquanto que as zoocdricas
frutificaram principalmente na estagio chuvosa, quando seus frutos poderm se manter attativos
POT mals tempo;

de modo geral, os padedes reprodutives da comunidade vegetal do cerrado no PNE foram

semelhantes aqueles encontrados em outras 4reas de cerrado e estiveram fortemente
relacionados 2 estacionalidade do clima, especialmente, os do componente herbiceo-
subarbustivo, para o qual a deficiéncia hidrica na seca é mais pronunciada;

relacionamos 2.856 espécies para o componente herbiceo-subarbustivo da flora do cerrado,
valor este maior do que a estimativa minima disponivel para esse componente de 2.000
espécies, mas ainda distante da estimativa mdxima de 5.000;

o namero de espécies relacionadas para esse componente esta provavelmente subestimado
devido as espécies identificadas apenas em nivel de género ou familia € a0 pequeno ndmero de
levantamentos em que as espécies herbiceo-subarbustivas tenham sido coletadas;

as familias ¢ os géneros monoespecificos representaram, respectivamente, 18.28% e 41,53% do
ndmero total, valores semelhantes dqueles encontrados em formacaes florestais tropicais;

as famnilias mais ricas foram Asteraceae, Fabaceae, Poaceae, Lamiacese, Euphorbiaceae e
Rubiaceae. A distribuicio dos tamanhos das familias no componente herbiceo-subarbustivo
foi diferente daquela encontrada no componente arbustivo-arbéreo. Muitas das familias mais

ricas no componente herbiceo-subarbustivo nio estic bem representadas no componente

arbustivo-arbdreo, e vice-versa;




® a distribuicio do tamanho das familias no componente herbiceo-subarbustivo encontrada para
o cerrado como um todo pode ser usada como um modelo-nulo, com o qual uma determinada
area de cerrado pode ser comparada. Diferencas entre as duas distribuicdes podem ser usadas
para caracterizar o sitio em questio;

# alguns dos géneros mais ricos possuem espécies n3o-nativas do cerrado que sio cultivadas,
como Manzhot (mandioca) e Arackis (amendoim). As espécies nativas do cerrado representam,
pois, recursos genéticos importantes, que devem ser conservados;

® dadas a sua riqueza e a sua importincia, o componente herbiceo-subarbustivo nio pode mais
ser ignorado em levantamentos flordsticos ¢ fitossociolégicos, como vem sendo até agora.

Nosso trabalho € apenas uma pequena conttibuigio ao conhecimento da vegetacio do Parque

Nacional das Emas. Se aqui algumas perguntas foram respondidas, muitas outras surgiram e
merecem investigagOes posteriores. Por exemplo:

¢ No PNE, a riqueza nas areas de cerrado com e sem o capim-flecha é significativamente
diferente?

® Qual € a composicio floristica dos demais tipos vegetacionais existentes no PNE, isto &, a
floresta estacional semidecidua, a floresta ripicola, a vereda de buritis, o campo amido e o
campo de murundus?

® Os sitios disjuntos de cerrado sio mais ricos do que os nucleares?

@ A proporgic de familias e géneros monoespecificos é maior no cerrado do que nas florestas
pluviais atlintica e equatorial?

e Considerando-se mais sitios de cetrado, a diferenca em nivel de familia entre os sitios nucleares
¢ os disjuntos se mantém?

® Os grupos fitogeogrificos reconhecidos para o cerrado se mantém em nivel de familia?

@ Por que os terohitos estdo subrepresentados no cerrado?
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Como o espectro biolégico varia a0 longo do gradiente fisiondmico do cerrado?

Em areas de cerrado, hd diferencas significativas entre o espectro bioldgico flotistico e
espectros bioldgicos quantitativos, que usem, por exemplo, 2 freqiiéncia ou 2 abundéncia para

ponderar cada classe de forma de vida?

Em uma anilise de comespondéncia candnica, quais sio as vadéveis ambientals mais

relacionadas 2 cada forma de vida?

Quando analisados de maneira quantitativa, os padrdes fenclogicos da comunidade vegetal de

cerrado, encontrados na andlise qualitativa, se repetem?

Ha diferencas nos padrdes reprodutvos, em nivel de comunidade, entre 4reas queimadas e
nio-queimadas?

Ha padrées supra-anuais nos eventos reprodutivos da comunidade vegetal do cerrado?

Os grupos fitogeogrificos reconhecidos para as especies arbustivo-arbéreas do cerrado sio os

mesmos pata as espécies herbiceo-subarbustivas?

Fa centros de endemismos e diversidade para o componente herbaceo-subarbustivo na drea de

ocorréncia do cerrado?
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