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APRESENTACAO

A obra “Ensino, Pesquisa e Inovacdo em Botanica” transita por esferas que
proporciona a possibilidade de percepcao de o qudo ampla e abrangente é esta grande
area das Ciéncias Biologicas, esta, por sua vez, um grande campo do saber.

Neste sentido, o leitor tem a oportunidade de enveredar por caminhos em que
verificard uma amplitude de pensamento acerca do que pode ser explorado, e, ainda,
provocando este leitor a alargar suas perspectivas de realizacdo de investigacbes
envolvendo estes organismos fundamentais e indispensaveis na manutenc¢do da vida no
planeta: as plantas!

Por questbes de um raciocinio sequenciado deste titulo, os capitulos foram trazidos
concebendo seus perfis principais dentro da proposta geral, assim, primeiramente sao
trazidos os estudos com enfoque direcionados especificamente ao ensino de Boténica,
seguido de estudos com pesquisas basicas e aplicadas com subareas mais tecnicistas,
desembocando em vieses mais nitidamente inovadores, ndo havendo aqui a sugestéo de
que estes perfis sejam mutuamente exclusivos entre os capitulos, pelo contrario, ha uma
inter e transdisciplinaridade entre os mesmos.

Sem maiores delongas, portanto, desejo a todos que usufruam ao maximo das
informacdes aqui contidas, reproduzindo-as, aplicando-as e sempre aprendendo mais...

Jesus Rodrigues Lemos
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ABSTRACT: Iridaceae presents wide distribution
in Brazil, being only the species of tribes
Sisyrinchieae, Trimezieae and Tigridieae,
belonging to subfamily Iridoideae. The present
study aimed to perform a survey of the
occurrence of lIridaceae in Parana (Southern
Brazil) and which of these occur in natural field
area. The data about occurrence of the family
were performed through field collection and
revision of herbaria and scientific publication. For
the survey of the species in field areas, samples
were collected in 10 points. The current result has
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up to date the occurrence of 75 species for the
Parana state. Concerning to field areas, previous
literature recorded the occurrence of 25 species,
of which 16 species were sampled, since this
study obtained 17 species collected, among
which Herbertia lahue, this becomes a first
occurrence for the state. The previous literature
had no record of this species and consequently
the number of species for the state changes to
76. The current study highlighted the importance
of grassland field areas as environment to wild
species of Iridaceae.

KEYWORDS: Brazilian Campos, Herbertia lahue,
Iridoideae, Sisyrinchium.

IRIDACEAE EM CAMPOS DE ALTITUDE
DO PARANA, SUL DO BRASIL

RESUMO: Iridaceae apresenta ampla
distribuicdo no Brasil, sendo apenas as
espécies das tribos Sisyrinchieae, Trimezieae e
Tigridieae, pertencentes a subfamilia Iridoideae.
O presente estudo teve como objetivo analisar
a ocorréncia de Iridaceae no Parana (Sul do
Brasil) e quais destas ocorrem em area natural
de campo. Os dados de ocorréncia da familia
foram realizados por meio de coleta de campo
e revisdo de herbarios e publicacdo cientifica.
Para o levantamento das espécies em areas de
campo, foram coletadas amostras em 10 pontos.
O resultado atual tem até a data a ocorréncia
de 75 espécies para o estado do Parana. Em
relagéo as areas de campo, a literatura anterior
registrava a ocorréncia de 25 espécies, das
quais 16 espécies foram amostradas, pois neste
estudo foram obtidas 17 espécies coletadas,
entre as quais Herbertia lahue, esta se torna uma
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primeira ocorréncia para o estado. A literatura anterior ndo tinha registro desta espécie e
consequentemente o nimero de espécies para o estado muda para 76. O presente estudo
destacou a importancia das areas de campo como ambiente para espécies silvestres de
Iridaceae.

PALAVRAS - CHAVE: campos do Brasil; Herbertia lahue; Iridoideae; Sisyrinchium

INTRODUCTION

The Parana Province is recovered by a natural grassland vegetation that belongs
to Tropical Rain Forest biome (locally known as Atlantic Forest) that forms mosaics with
forest formations a smaller extent with the Plateau of Rio Grande do Sul and Santa Catarina
(IBGE, 2012).

According to Moro and Carmo (2007), these grasslands, known in Brazil as Campos,
possess a great diversity of vegetation with herbaceous and shrubby floristic compositions
comprised of hemicryptophytes, geophytes and therophytes, and within which the family
Iridaceae is widely distributed.

Species of Iridaceae Juss. are generally perennial herbs (Goldblatt, 1986),
characterized by having bulbous underground stems or rhizomes and cylindrical or flat,
smooth or plicate leaves; the flowers possess a perigone with subtle or distinct colourful
whorls, an androecium with three free or united stamens, and a tricarpellate, triloculate and
polyspermic gynoecium with axial placentation (Eggers, 2008).

The family possesses approximately 66 genera and 2,025 species in seven
subfamilies, and has a cosmopolitan distribution with its greatest diversity in the Neotropical
and Paleotropical regions (Goldblatt et al., 2008).

Iridaceae belongs to Monocots clade in the order Asparagales. The monophyly of
the family has been supported by cladistics and phylogenetic analysis (Dahigren, 1985;
Goldblatt et al., 1990; Souza-Chies et al., 1997; Reeves et al., 2001; Goldblatt et al., 2008).

In Brazil, Iridaceae is represented by 22 genera, 202 species, 19 subspecies and
one variety, of which five genera, 112 species, nine subspecies and the one variety is
endemic. The greatest diversity is concentrated in the phytogeographical regions of the
Atlantic Forest, Cerrado and Pampas (Eggers et al., 2015).

The subfamilies Crocoideae Burnett and Iridoideae Eaton are widely distributed in
Brazil, however, all of the native representatives belong to the latter in the Sisyrinchieae
J. S. Pres, Trimezieae Ravenna and Tigridieae B. M. Kittel tribes (Deble, 2012). The most
diverse and abundant genera in Brazil are Sisyrinchium L. (71 species and 10 subspecies),
belonging to the Sisyrinchieae tribe (Eggers, 2015); Trimezia Salisb. ex Herb. (21 species,
one subspecies and one variety) (Gil and Lovo, 2015), Neomarica Sprague (23 species),
Pseudotrimezia R.C. Foster (21 species) (Lovo, 2015), belonging to the Trimezieae tribe;
and Cypella Herb. (19 species and two subspecies), of the Tigridieae tribe (Eggers et al.,
2015).
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Iridaceae is highly diversified and its genera have been extensively studied due to
their economic importance as ornamental plants and as sources of food and spices (Tacuatia
et al., 2012). Ecologically they provide floral rewards to pollinators in the form of pollen and
oil (produced in elaiophores) (Silvério et al., 2012).

In view of the considerations, the present study addresses the need for additional
knowledge regarding the distribution and diversity of Iridaceae in natural areas of Southern
Brazilian highland grasslands in the state of Parana.

MATERIAL AND METHODS

Species of Iridaceae in Parana

Herbarium and literature surveys were carried out looking for species of Iridaceae
that occur in the state of Parana.

Collections consulted were: MBM, HUPG, HUCO, ICN and HAS. In addition, the
collection from herbaria NY, P, and K were accessed virtually. The data are presented in
Table 1 and 2.

The literature search was performed using the publications Catalogo de Plantas e
Fungos do Brasil (Eggers et al. 2010, Eggers et al. 2015) and Plantas Vasculares do Parana
(Vascular Plants of Parana; LOVO, 2014), in addition to the website speciesLink (2019).

Field study area

Georeferenced field sampling was carried out in 2014 and 2015 in wild highland
grasslands in the state of Parana (Figure 1). The samples were collected and vouchers
were deposited at the ICN herbarium (Table 2).

The map of plant distribution (Figure 1) was produced using the program Q GIS
2.12.0-Lyo.

RESULTS

Occurrence of Iridaceae in Parana state

The analysis of herbarium and field collections documented the occurrence of 17
genera and 75 species of two subfamilies of Iridaceae in the state of Parana (Table 1).

For the subfamily Crocoideae G. T. Burnett, six genera and eight species were
recorded belonging to the follow tribes: Gladioleae Dumortier (Gladiolus), Freesieae
Goldblatt and Manning (Crocosmia, Freesia), Croceae Dumortier (Babiana, Crocus),
Watsonieae Klatt (Watsonia).

The subfamily Iridoideae had a greater number of species recorded, with 11 genera
and 65 species distributed among the tribes: Irideae B. M. Kittel (Dietes, Iris), Sisyrinchieae
J. S. Presl. (Sisyrinchium), Trimezieae Ravenna (Trimezia, Neomarica) and Tigridieae B. M.
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Kittel (Alophia, Calydorea, Cypella, Eleutherine, Gelasine, Phalocallis).

Along with wild occurrence plants, 12 exotic species of the genera Crocus, Babiana,
Watsonia, Gladiolus, Crocosmia, Freesia (Crocoideae) and Dietes, Iris (Iridoideae) were
recorded, all grown as ornamental plants.

Among the genera represented by the 65 native species recorded for Parana,
the Sisyrinchium genus had the greatest number of species with 35, and the broadest
distribution, followed by the Neomarica genus with seven species and Cypella with six.

The localities sampled in the present study produced 17 species (Figure 2-16),
with belonging to the Sisyrinchieae tribe (Sisyrinchium genus), and three belonging to the
Tigridieae tribe (Calydorea, Herbertia, Gelasine and Phalocallis genera).

The localities with the greatest number of sampled species were campus CEDETEG
in Guarapuava (P1), with S. micranthum, S. commutatum, S. palmifolium, S. luzula, S.
restioides, S. sellowianum and H. lahue; and Palmas (P5) with S. micranthum, S. restioides,
S. weirii, S. brasiliense and C. basaltica.

Most species were found to occur on a variety of different substrates in various
environments. The species found in the greatest variety of environments was S. micranthum,
which was collected in anthropic areas, areas of rocky soil with a thin soil layer, areas of
natural wild grassland with predominantly herbaceous plants and in wild grassland areas
with herbaceous and woody species. The species S. setaceum, on the other hand, was
collected only on rocky soils and in areas with low vegetation and little associated soil in the
form of a thin layer.

DISCUSSION

Of the 75 species encountered in Parana (Table A.1), 60 are native. Given that the
Iridaceae family, which has a cosmopolitan distribution (Goldblatt et al., 2008), contains
approximately 2,025 species, of which 202 species occur in Brazil (Eggers et al. 2015), the
number of species encountered in the present study can be considered representative. The
exotic species found are due to the fact that many of them are used in landscaping.

Calydorea basaltica, Cypella pabstiana, S. brasiliense, S. densiflorum and S.
teleanthum are endemics of Parana (Eggers et al.,, 2010). Among the exotic species,
Crocosmia crocosmiiflora and Iris domestica are currently considered to be invasive to the
state (IAP, 2016).

Seventeen species were sampled from areas of grassland (Table 2): Sisyrinchium
micranthum, S. nidulare, S. alatum, S. palmifolium, S. luzula, S. hasslerianum, S. setaceum,
S. restioides, S. weirii, S. brasiliense, S. sellowiannun, S. plicatulum, S. commutatum,
Phalocallis coelestis, Herbertia lahue, Calydorea basaltica and Gelasine coerulea.

In addition to these sampled species, records of the occurrence of several other
species of Iridaceae in highland grassland were found: S. densiflorum, S. hoenei, S.
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iridifolium, S. purperellum, S. wettsteinii, Calydorea basaltica, Trimezia juncifolia and T.
spathata (Ritter et al., 2010; Ritter et al., 2007). Therefore, of the 60 species of Iridaceae
native to Parana obtained in this study, approximately 25 occur in grassland vegetation,
which corresponds to 41% of the species of the state.

Of the species sampled, Calydorea basaltica, S. brasiliense, S. hasslerianum, S.
nidulare, S. setaceum, S. alatum and S. plicatulum are typical of the Atlantic Forest. Species
reported from two biomes are S. commutatum, S. luzula and S. weirii (Atlantic Forest and
Cerrado); and S. sellowiannun and Herbertia lahue (Atlantic Forest Pampa) (Eggers et al.,
2015).

The most abundantly sampled species was S. micranthum, which was sampled at all
of the collection localities. Martins-Ramos et al. (2011) found this species in wetland areas,
and Deble (2012) recorded it primarily from altered areas. The present study added records
of this species in compacted, rocky soil and in areas of closed grassland vegetation.

It has been suggested that the wide occurrence of Sisyrinchium micranthum is due
to its reproductive system and intrapopulationvariation (Tacuatia et al., 2012), and so it is
considered a weed in areas of commercial production (Cesarin et al., 2013).

The present study sampled S. commutatum from anthropic areas. Cervi et al. (2007)
described the occurrence of this species in predominantly herbaceous phytophysiognomies
with litholic or cambisol soils referred to as Woody Savanna Grassland, and also in
herbaceous formations with predominance of grasses and rocky fields, called Rupestrian
Grassland.

Sisyrinchium nidulare was collected both in rocky areas and in areas with herbaceous
plants of the families Poaceae and Cyperaceae; this species may also occur in Woody
Savanna Grassland (Cervi et al., 2007), while S. setaceum was sampled at two localities
with rocky areas and a thin stratum of bryophytes with extensive sun exposure, although it
can also be found in granitic grasslands (Eggers 2008).

Among genera, Sisyrinchium (Sisyrinchieae tribe) had the greatest occurrence in the
state for all the surveys performed and collections examined in the present study. Eggers
(2015) described the occurrence of 71 species of Sisyrinchium in Brazil. In the present
study, 35 species were documented for Parana from herbarium collections and the literature
review, of which 13 were sampled in grasslands formation.

The genus with the second greatest occurrence (seven species) was Neomarica
(Trimezieae tribe). The majority of the species of this genus are typical of Atlantic Forest,
occurring from coastal dunes to mountaintop coastal forests, and are typical of the understory
of semideciduous forests, yet some are native to areas of Restinga (Gil, 2015; Capellari
Junior, 2003), which explains why no species of Neomarica was found naturally occurring in
the grasslands evaluated in this study.

Tigridieae was the most diverse tribe in terms of the number of genera occurring in
Parana with five genera and 17 species, but only P.coelestis, C.basaltica, H. lahue and G.
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coerulea were recorded from campo grassland areas.

Hebertia Sweet presents seven species actually described to Brazil (Herbertiaamabilis
Deble & F. S. Alves, Herbertia darwinii Roitman & J. A. Castillo, Herbertia furcata (Klatt)
Ravenna, Herbertia lahue (Molina) Goldblatt, Herbertia pulchella Sweet, Herbertia
quareimana Ravenna and Herbertia zebrine Deble), all of them localized in Rio Grande
do Sul State (Eggers, 2015). The present study recorded a new occurrence for the state
of Parana. Herbertia lahue was sampled at a single locality; however, because it is an
anthropic area it cannot be conclusive that this species is native or not. However, H. lahue
appeared adapted to local environmental conditions, possessing vegetative characteristics
for energy reserves and floral morphology for attracting visitors, yet retaining the ability to
self-pollinate (Souza-Chies et al., 2012).

An important characteristic of the Iridaceae is the extensive morphological variation
and diverse forms of reproduction of some of its groups. It is possible that its sexual type
dispersal system has a strong influence on population differentiation within the family
(Souza-Chies et al., 2014), although vegetative propagation from stems also contributes to
the reproductive system.

Almeida et al. (2015) reported that subterranean organs with energy reserves, such
as carbohydrates, support phenological events by protecting the plant from environmental
stress. Because species vary in the sugar composition of these reserves, it has proven to
be a useful characteristic for determining taxonomic relationships. For example, Trimezieae
and Tigridieae are similar in possessing extensive reserves, in contrast to Sisyrinchieae,
which possesses few nutritive substances in its rhizome-like stem.

This current data about the wide distribution of Iridaceae in Parana and the importance
of new points of collection in the field areas, once a new species has sampled for the region.

The eight collections consulted between herbaria and literature had records of 17
genera and 75 species of Iridaceae in Parana. However, in searches to the Reflora website,
there were no records of all of them until now, this reinforces the relevance of this study.

Previous research by authors for the field areas recorded, with the exception of H.
lahue, the same species of this work as eight other species. This work provided the first
record of H. lahue, the number of species for the Parana and field areas, become outdated
in all the collections consulted.

The genus with the highest representation in the state is Sisyrinchium (35 species),
followed by Calydorea and Cypella (4 species each one) and Neomarica (3 species). It is
concluded that the state of Parana, south of Brazil, has actually 75 species of Iridaceae, and

in field areas 24 species unknown information until then.
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Herbarium data Reference and websites data

HUPG MBM HAS ICN NY RBG Lovo Eggers Brazilian

. (2014) Flora
Species ctal. (2020)
(2015)
Crocoideae Gladiodus hornadanusL. H. Bailey X X X X
C
R Giladiotus communis L
e} Crocosmia croscosmiiflora (Lemoine ex Morren) X X X X X
N.EBr.
c Freesia refracta (Jacq.) Klatt X X
o Freesia sparrmanii {Thunb.) N.E.Br X
I
D Croceae Babiana striata G. I. Lewis X X
E Crocus vernus Hill
A ‘Watsonieae Watsonia meriana (L) Mill. X
E
Irideae Dietes bicolor Sweet ex G. Don X X X
Iris domestica (L.) Goldblatt & Mabb, X X X
1 Iris japomicaThunh X
il Ivis germanica L. X X
1 Sisvrinchium alarum Hook. X
D Sisyrinchium brasiliense (Ravenna) Ravenna X X X X X X
8] . .
Sisvrinchium bromelivides R. C. Foster X X X
1
D Sisyrinchium commutatum Klatt X X X X x
Sisyrinchivm densiflorum Ravenna X X X X
A Sisvrinchium diversicarpum C. D. & L. Eggers X
Sisyrinchieae  Sisyrinchium eserrulatum 1M Johnst X
Sisyrinchium fasciculanm Klat X X X X X
Sisvrinchium fiebrigii I M. Johnst. X
Sisyrinchium hasslerianum Baker X X X X X
Sisyrinchium hoefine LM. Johnst. X X
Sisyrinchivm humidum Ravenna X
Sisyrinchium huzula Klotzsch ex Klatt X X X X
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Sisyrinchium megapotamicum Malme X X X

Sigvrinchium micranthum Cav. X X X X X X X
Sisvvinchium nidulare (Hand.-Mazz.) Johnst. X X X
Sisveinchium pachyehizum Baker X
Sigvrinehium pafmifolium L. X X X
Sisveinchium pendulum Ravenna X
Sisyrinchieae
I Sisvrinchium platensel. M. Johnst X
R
| Sisyrinchium plicatulum Ravenna X
o Sisveinehium purpuvellum Ravenna X X X
8]
Sisveinchium rambonis B. C. Foster X X X
1
n Sigveinchium rectilinewm Ravenna X X X X
E o .
Sigyrinchium restioides Spreng.
A Sisvvinchium scariosum 1. M. Johnst.
E
Sisvvinchium sectiandrum C. D. & L. Eggers X
Sisveinchium sellowianum Klatt X X X X X
Sisyrinchium setaceum Klatt X X
Sisyrinchium soboliferum Ravenna X X X
Sisyrinchium teleanthum Ravenna X X X
Sisprinchium wliginosum Ravenna X
Sisvrinchium vaginahum Spreng. X X X X X
Sisvrinchium weirii Baker
Sisvrinchium wetisteinii Hand.-Mazz. X X X X
Trimezia juncifolia (Klatt) Benth. & Hook. X X X X
Trimezieae
R Trimezia martinicensis (Jacq.) Herb. X X X X
I
Trimezia spathata (Klatt) Baker X X X X X
D
Neomarica caerulea (KerGawl.) Sprague X X
8]
. Neomarica candida (Hassl.) Sprague X X X X
Trimezicae
D
Neomarica fluminensis (Ravenna) Chukr X X
E
A Neomarica humilis (Klatt) Capell. X X X
E Neomarica northiana (Schneev.) Sprague X X X
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Neomarica nitida (Ravenna) Chukr X X

Neomarica rotundaia (Ravenna) Chukr X X

Alophia coerulea(Vell.) Chukr X X
Alophia linearis (Kunth) Klatt

Calydorea aproximata R. C. Foster X X X

Calydarea basaltica Ravenna

Calydorea campestris (Klatt) Baker X X X X X X
Calydorea crocoides Ravenna X
Calydorea longipes Ravenna X X

Calydorea luteola (Klatt) Baker

Cypella aquatilis Ravenna X X X
Tigridieae Cypella erenata (Vell ) Ravenna X X X

Cypella hevbertii (Lindl.) Herb. X X X

Cypella laxa Ravenna X X X X

Cypella pabstiana Ravenna

Elewtherine bulbosa (Mill.) Urb X X

Gelasine caldensis (Klatt) Ravenna X

Gelasine coerulea (Vell.) Ravenna X X X X X X
Gelasine paranaensis Ravenna X X
Phalocallis coelestis (Lehm.) Ravenna X X X

Total 75 15 26 3 13 lo 1 57 43 53

Table 1: Iridaceae species obtained of herbarium, reference and website. Legends -
Herbaria: Herbario of Universidade Estadual de Ponta Grossa (HUPG), Museu Botanico
Municipal (MBM), Museu de Ciéncias Naturais da Fundagéo Zooboténica (HAS), Herbario da
Universidade Federal do Rio Grande do Sul (ICN). Virtual Herbaria: The New York Botanical
Garden (NYBG), Muséum National D’Histoire Naturelle (MNHN), Royal Botanic Gardens (RBG)
and Virtualles Herbarium Deutschland (VHD). Website: Brazilian Flora.
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Species name voucher number
Gelasine coerulea (Vell.) Ravenna ICN199828
Herbertia lahue (Molina) Goldblatt. ICN187418
Phalocallis coelestis (Lehm.) Ravenna ICN187425
Sisyrinchium brasiliense (Ravenna) Ravenna ICN187422
Sisyrinchium fiebrigii 1. M. Johnst. ICN187419
Sisyrinchium micranthum Cav. ICN187414
Sisyrinchium nidulare (Hand.-Mazz.) |I. M. Johnst. ICN187415
Sisyrinchium palmifolium L. ICN187417
Sisyrinchium plicatulum Ravenna ICN187424
Sisyrinchium restioides Spreng. ICN187416
Sisyrinchium sellowiannun Klatt ICN187423
Sisyrinchium setaceum Klatt. ICN187420
Sisyrinchium weirii Baker. ICN187421

Table 2: Iridaceae species obtained of collect field and herbarium voucher.

Ensino, Pesquisa e Inovagéao em Botanica Capitulo 4 “



Collect point Geographic coordinate

P1 25223'1.84 5512
29'25.070" O

P2 25225'11.78"S
512 40' 05.63“ O

P3 25°26'45.81" S
51°53’05.30" O
P4 25255'02.84" S
51235'56.21" O
PS5 26235'07"S
51235'52" O
P6-A 24°34'18.73"S
P6-B 502 15'29.16" O

24°33'4551"S
502 15'17.15" O
P7 26017'13.3"S
51229'25.3" 0
P8 25925'12.81"S
51247'06.84" O
P9 25224'43"S
51233'29" 0

p3p2 pgpg P!
pa
p7

100 o 100 200 300 400 km P10 24213'18.43"S
A 49238'52.15" 0

Figure 2-16. Iridaceae species collected in the areas of Southern Brazilian grasslands: 2)
Sisyrinchium palmifolium, 3) S. brasiliense, 4) S. vaginatum, 5) S. nidulare, 6) S. hasslerianum,
7) Sisyrinchium micranthum, 8) S. luzula, 9) S. alatum, 10) S. commutatum, 11) S.
sellowiannun, 12) S. setaceum, 13) Calydorea basaltica, 14) Gelasine coerulea, 15) Herbertia
lahue, and 16) Phalocallis coelestis.
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