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ABSTRACT—Our taxonomic survey of the lichenized Ascomycota associated with
Piptadenia moniliformis (“quipembe”) and Solanum mauritianum (“cassatinga”) in the
Raso da Catarina Ecoregion, Bahia State, Brazil was conducted in the village of Jua
(municipality of Paulo Afonso) from July 2017 to April 2018. All specimens were
analyzed in the Mycology Laboratory and are curated in the Didactic Collection, Fungal
Herbarium, and Fungal Culture Collection (MICOLAB UNEB-VIII). We identified
twenty-four lichenized fungal taxa representing 16 genera based on morphological
characterizations and measurements of the fungal structures; of those, 16 had been
collected on P. moniliformis and eight on S. mauritianum. Those plants are here
described as new hosts for those fungi. Additionally, we report three new lichen records
for Brazil and 13 for Bahia State.
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Introduction

Fungi have coevolved with other life forms and have established
mutualistic relationships with many of them. The symbiosis between fungi
and algae/cyanobacteria forms unique structures known as lichens.
Lichenized fungi compose about 40% of the entire phylum Ascomycota
(Costa 2013). There are more than 66,000 described representatives of the
phylum Ascomycota (Wijayawardene & al. 2017), making it one of the
largest and most diverse groups among the Kingdom Fungi.

The Raso da Catarina is located in the semiarid region of Bahia State,
Brazil, and represents one of the eight Caatinga Ecoregions (Queiroz & al.
2005). The region has a hot and dry climate typical of the semiarid region,
with an average temperature between 24° and 26°C, rainfall rates between
400 and 800 mm and evaporation above 2,000 mm per year (Aratjo Filho
2011; Pinheiro & al. 2016). Phytophysiognomy is marked by a
predominantly shrubby vegetation, with anatomical and physiological
adaptations related to the biome where it is found, such as the presence of
succulence, deciduality and modifications of leaves on thorns. The Raso da
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Catarina ecoregion is considered an area of biological research and
determined as a priority place for conservation because it houses many native
species, whether animals or plants (Varjao & al. 2013).

Among the plant species composing the flora of the Raso da Catarina are
Piptadenia moniliformis Benth. (Fabaceae — Mimosoideae) and Solanum
mauiritianum (Solanaceae), known popularly as "quipembe" and
"cassatinga" respectively (Azeredo & al. 2011; CNIP 2018). Both species are
of significant socio-bioeconomic importance to human communities in
northeastern Brazil as they are sources of raw materials for construction,
furniture, tools, charcoal, and home remedies, and provide food resources for
honey production (Ruschel & al. 2008; Azeredo & al. 2016). However, the
mycota of these hosts is little studied. There are few publications available.

In the state of Bahia there are few studies on lichens in general (Santos &
al. 2016; Aptroot & Caceres 2018), with the need to explore poorly studied
areas. According to Maia & al. (2015), the number of fungal species, sensu
lato and sensu stricto, for the State of Bahia is 876. After 2015, some works
were also published revealing new discoveries and the richness of the State
(Santos & al. 2016; Santos & al. 2016, 2019, 2020; Rocha & Vitoéria 2020;
Vitoria & al. 2016a, b, 2019, 2020; Santos & al. 2018; Galvao Palha & al.
2018; Barbosa & Vitoria 2019; Silva & al. 2019).

Studies focusing on the taxonomy of lichen communities in the semiarid
region of Northeast Brazil are important to better understand the little-known
wealth and diversity. Thus, this study aimed to carry out a taxonomic study
of lichenized Ascomycota associated with P. moniliformis (quipembe) and S.
mauritianum (cassatinga) in the Raso da Catarina Ecoregion, in the State of
Bahia, Brazil, as it is an area of Great ecological importance, and little
studied mycologically.

Materials and methods

Study area

The village of Jua is located in the municipality of Paulo Afonso, in the state of
Bahia, Brazil, in the Caatinga biome (Fig. 1). This area is part of the Raso da Catarina
Ecoregion, at 9°26.32.5’S 38°25.23.2’W (Nascimento & Santos 2016), about 480 km
from Salvador, the State Capital. The climatic types presented in this region are those
of the Bsh group, according to the Koppen classification, that is, predominantly
semiarid, hot and dry, with low precipitation, high temperatures, strong insolation and
high evaporation (Varjdo & al. 2013; Santos & al. 2018).
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FIG. 1. Map of Bahia State and location of the village of Jua.

Collection and identification of material

We undertook expeditions between July/2017 and April/2018 from the method of
the walking along trails according to Céceres & al. (2008). The collection area has an
average annual temperature of 25.8°C and an average annual rainfall of 540 mm. The
municipality of Paulo Afonso has extreme seasonal variation in humidity.

Lichens were collected from two tree species P. moniliformis (quipembe) and S.
mauritianum (cassatinga), using sharp drilling material (machete and hammer when
necessary) (Fig. 2). The material was subsequently held in kraft paper sacks for
transport to the laboratory.

Macroscopic and microscopic analyses of the lichen thalli were made at
MICOLAB - UNEB VIII (Mycology Laboratory: Didactic Collection, Fungal
Herbarium and Fungal Culture Collection) using tests with chemical reagents. For
this, cuts were made the samples using the Zeiss stereomicroscope and to visualize the
anatomical structures was used the optical microscope. The fungal structures were
then removed using a small scraper and mounted on slides with coverslips with
lactophenol and cotton blue stain, Melzer's reagent (10%), 10% KOH, 10% sodium
hypochlorite, and water.
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The morphological identifications of the taxa were made based on the specialized
literature up to the highest possible taxonomic level, and later it was deposited in the
collection of MICOLAB - UNEB VIIL

FIG. 2: A- Piptadenia moniliformis (quipembe). B- Solanum mauritianum
(cassatinga).

Results

We identified 24 lichenized fungal taxa distributed among 17 genera
(Arthonia Ach., Bacidia De Not., Bacidina Vézda, Cryptothecia Stirt.,
Chrysothrix Mont., Dirinaria (Tuck.) Clem., Graphis Adans., Lecanora
Ach., Mycomicrothelia Keissl., Ochrolechia A. Massal., Opegrapha Ach.,
Pertusaria DC., Phaeographis Miill. Arg., Polymeridium (Miill. Arg.) R.C.
Harris, Ramboldia Kantvilas & Elix, Teloschistes Norman, and Trypethelium
Spreng.), 10 families (Arthoniaceae, Chrysothricaceae, Caliciaceae,
Graphidaceae, Lecanoraceae, Pertusariaceae, Ramboldiaceae, Rocelaceae
Teloschistaceae, and Trypetheliaceae), and seven orders (Arthoniales,
Caliciales, Lecanorales, Ostropales, Pertusariales, Teloschistales, and
Trypetheliales.

Of the 24 lichenized Ascomycota identified here, 16 were found on P.
moniliformis and eight on S. mauritianum, with three new records for Brazil
and 13 for Bahia State (TABLE 1).
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Three morphological categories of the lichen thallus were found: crustose,
fruticose, and foliose. Most of the reported lichens were -crustose.
Teloschistes sp. was the only fruticose species, and Dirinaria aff. confusa, D.
applanata and D. leopoldii were the only taxa with microfoliose habit.

Taxonomy
Bacidia arceutina (Ach.) Arnold Fig. 3-A
DESCRIPTION: Ekman (1996).

MATERIAL EXAMINED: BRAZIL, BaHiA: Paulo Afonso, Village Jua,
9°26'16"S 38°25'26"W, crustose thallus in S mauritianum
(cassatinga), 10-IV-2018. Barbosa, R.L. (MICOLAB UNEB VIII
0094).

Bacidina phacodes (Korb.) Vézda Fig. 3-B
DESCRIPTION: Ekman (1996).

MATERIAL EXAMINED: BRAZIL, BaHniA: Paulo Afonso, Village Jua,
9°26'16"S 38°25'26"W, crustose thallus in S mauritianum
(cassatinga), 10-IV-2018. Barbosa, R.L. (MICOLAB UNEB VIII
0089).

Chrysothrix sp. Fig. 3-C
DESCRIPTION: Caceres (2007).

MATERIAL EXAMINED: BRAZIL, BaHniA: Paulo Afonso, Village Jua,
9°26'16"S  38°25'26"W, crustose thallus in S mauritianum
(cassatinga), 10-IV-2018. Barbosa, R.L. (MICOLAB UNEB VIII
0095).

Chrysothrix xanthina (Vain.) Kalb. Fig. 3-D
DESCRIPTION: Elix (2009).

MATERIAL EXAMINED: BRAZIL, BaHnia: Paulo Afonso, Village Jud,
9°26'16"S  38°25'26"W, crustose thallus in P. moniliformis
(quipembe), 10-VIII-2017. Barbosa, R.L. (MICOLAB UNEB VIII
0083).

Coniocarpon cinnabarinum DC. Fig. 3-E
DESCRIPTION: Caceres (2007).

MATERIAL EXAMINED: BRAZIL, BaHnia: Paulo Afonso, Village Jud,
99°26'16"S 38°2526"W, crustose thallus in S. mauritianum
(cassatinga), 10-VI111-2017. Barbosa, R.L. (MICOLAB UNEB VIlI
0088).
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TaBLE 1. Distribution of the lichenized Ascomycota colonizing Piptadenia moniliformis and Solanum mauritianum in Jud,
Paulo Afonso, Raso da Catarina Ecoregion, Brazil.

TAXA HosT FAMILY ORDER N*oF
RECORDS

Arthonia cinnabarina * S. mauritianum Arthoniaceae Arthoniales 1
Bacidia arceutina * S. mauritianum Ramalinaceae Lecanorales 1
Bacidina. phacodes* S. mauritianum Ramalinaceae Lecanorales 1
Chrysothrix sp. S. mauritianum Chrysothricaceae Arthoniales 1
C. xanthina P. moniliformis Chrysothricaceae Arthoniales 1
Cryptothecia macrocephala * P. moniliformis Arthoniaceae Arthoniales 1
Dirinaria aff. confusa P. moniliformis Caliciaceae Caliciales 1
D. applanata * S. mauritianum Caliciaceae Caliciales 1
D. leopoldii P. moniliformis Caliciaceae Caliciales 1
Graphis aff. Inspersolongula ** P. moniliformis Graphidaceae Ostropales 1
G. cincta S. mauritianum Graphidaceae Ostropales 1
Lecanora sp. P. moniliformis Lecanoraceae Lecanorales 1
L. strobilina * P. moniliformis Lecanoraceae Lecanorales 1
Mycomicrothelia sp. * P. moniliformis Trypetheliaceae Trypetheliales 1
Ochrolechia pallescens P. moniliformis Pertusariaceae Pertusariales 1
Opegrapha sp. P. moniliformis Roccellaceae Arthoniales 1

To be continued.
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Pertusaria carneola P. moniliformis Pertusariaceae Pertusariales 2
S. mauritianum
P. xanthodes ** P. moniliformis Pertusariaceae Pertusariales 1
Phaeographis sp. P. moniliformis Graphidaceae Ostropales 1
Polymeridium aff. corticatum * P. moniliformis Trypetheliaceae Trypetheliales 1
P. quinquenseptatum * P. moniliformis Trypetheliaceae Trypetheliales 1
Ramboldia arandensis ** P. moniliformis Ramboldiaceae Lecanorales 1
Teloschistes sp. S. mauritianum Teloschistaceae Teloschistales 1
Trypethelium eluteriae * P. moniliformis Trypetheliaceae Trypetheliales 2

(*) New records of lichens for Bahia State.
(**) New records of lichens for Brazil.
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Cryptothecia macrocephala M. Caceres & Aptroot Fig. 3-F
DESCRIPTION: Menezes & al. (2013).

MATERIAL EXAMINED: BRAZIL, BaHia: Paulo Afonso, Village Jua,
9°26'16"S  38°25'26"W, crustose thallus in P. moniliformis
(quipembe), 10-VIII-2017. Barbosa, R.L. (MICOLAB UNEB VIII
0101).

Dirinaria aff. confusa D.D. Awasthi Fig. 3-G
DESCRIPTION: Elix (2009).

MATERIAL EXAMINED: BRAZIL, BaHia: Paulo Afonso, Village Jua,
9°26'16"S 38°25'26"W, foliose thallus in P. moniliformis (quipembe),
10-VIII-2017. Barbosa, R.L. (MICOLAB UNEB VIII 0084).

Dirinaria applanata (Fée) D.D. Awasthi Fig. 3-H
DESCRIPTION: Caceres (2007).

MATERIAL EXAMINED: BRAZIL, BaHiA: Paulo Afonso, Village Jua,
9°26'16"S 38°2526"W, foliose thallus in S. mauritianum (cassatinga),
10-IV-2018. Barbosa, R.L. (MICOLAB UNEB VIII 0093).

Dirinaria leopoldii (Stein) D.D. Awasthi Fig. 4-A
DESCRIPTION: Caceres (2007).

MATERIAL EXAMINED: BRAZIL, BaHniA: Paulo Afonso, Village Jua,
9°26'16"S 38°25'26"W, foliose thallus in P. moniliformis (quipembe),
10-VIII-2017. Barbosa, R.L. (MICOLAB UNEB VIII 0082).

Graphis aff. inspersolongula Aptroot Fig. 4-B
DESCRIPTION: Liicking & al. (2009).

MATERIAL EXAMINED: BRAZIL, BaHnia: Paulo Afonso, Village Jud,
9°26'16"S  38°25'26"W, crustose thallus in P. moniliformis
(quipembe), 10-VIII-2017. Barbosa, R.L. (MICOLAB UNEB VIII
0099).

Graphis cincta (Pers.) Aptroot Fig. 4-C
DESCRIPTION: Liicking & al. (2009).
MATERIAL EXAMINED: BRAZIL, Bania: Paulo Afonso, Village Jud,

9°26'16"S  38°25'26"W, crustose thallus in S mauritianum
(cassatinga), 10-IV-2018. Barbosa, R.L. (MICOLAB UNEB VIII
0092).

Lecanora sp. Fig. 4-D
DESCRIPTION: Caceres (2007).

MATERIAL EXAMINED: BRAZIL, BaHnia: Paulo Afonso, Village Jud,
9°26'16"S  38°25'26"W, crustose thallus in P. moniliformis
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(quipembe), 21-VII-2017. Barbosa, R.L. (MICOLAB UNEB VIII
0096).

Lecanora strobilina (Spreng.) Kieff. Fig. 4-E
DESCRIPTION IN: Nash & al. (2004).

MATERIAL EXAMINED: BRAZIL, BaHia: Paulo Afonso, Village Jua,
9°26'16"S  38°25'26"W, crustose thallus in P. moniliformis
(quipembe), 10-VIII-2017. Barbosa, R.L. (MICOLAB UNEB VIII
0081).

Mycomicrothelia sp. Fig. 4-F
DESCRIPTION IN: Aptroot (2016).

MATERIAL EXAMINED: BRAZIL, BaHia: Paulo Afonso, Village Jua,
9°26'16"S  38°25'26"W, crustose thallus in P. moniliformis
(quipembe), 21-VII-2017. Barbosa, R.L. (MICOLAB UNEB VIII
0091).

Ochrolechia pallescens (L.) A. Massal. Fig. 4-G
DESCRIPTION IN: Kukwa (2009).

MATERIAL EXAMINED: BRAZIL, BaHniA: Paulo Afonso, Village Jua,
9°26'16"S  38°25'26"W, crustose thallus in P. moniliformis
(quipembe), 21-VII-2017. Barbosa, R.L. (MICOLAB UNEB VIII
0086).

Opegrapha sp. Fig. 4-H
DESCRIPTION: Caceres (2007).

MATERIAL EXAMINED: BRAZIL, BaHnia: Paulo Afonso, Village Jua,
9°26'16"S  38°25'26"W, crustose thallus in P. moniliformis
(quipembe), 21-VII-2017. Barbosa, R.L. (MICOLAB UNEB VIII
0097).

Pertusaria carneola (Eschw.) Milll. Arg. Fig. 5-A
DESCRIPTION: Caceres (2007).

MATERIAL EXAMINED: BRAZIL, BaHnia: Paulo Afonso, Village Jud,
9°26'16"S 38°25"26"W, crustose thallus in P. moniliformis (quipembe)
and S. mauritianum (caasatinga), 21-VII-2017. Barbosa, R.L.
(MICOLAB UNEB VIII 0090).

MATERIAL EXAMINED: BRAZIL, BaHnia: Paulo Afonso, Village Jud,
9°26'16"S  38°25'26"W, crustose thallus in S mauritianum
(caasatinga), 10-IV-2018. Barbosa, R.L. (MICOLAB UNEB VIII
0102).

Pertusaria xanthodes Mill. Arg. Fig. 5-B
DESCRIPTION: Bungartz & al. (2015).
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MATERIAL EXAMINED: BRAZIL, BaHia: Paulo Afonso, Village Jua,
99°26'16"S  38°25'26"W, crustose thallus in P. moniliformis
(quipembe), 21-VII-2017. Barbosa, R.L. (MICOLAB UNEB VIII
0087).
Phaeographis sp. Fig. 5-C
DESCRIPTION: Acher (2000).
MATERIAL EXAMINED: BRAZIL, BaHiA: Paulo Afonso, Village Jua,
9°26'16"S  38°25'26"W, crustose thallus in P. moniliformis
(quipembe), 21-VII-2017. Barbosa, R.L. (MICOLAB UNEB VIII
0085).

Polymeridium aff. corticatum A.A. Menezes, M. Caceres & AptrootFig. 5-D
DESCRIPTION: Aptroot & al. (2013).
MATERIAL EXAMINED: BRAZIL, BaHniA: Paulo Afonso, Village Jua,
9°26'16"S  38°25'26"W, crustose thallus in P. moniliformis
(quipembe), 21-VII-2017. Barbosa, R.L. (MICOLAB UNEB VIII
0080).
Polymeridium quinqueseptatum (Nyl.) R.C. Harris Fig. 5-E
DESCRIPTION: Ingle & al. (2017).
MATERIAL EXAMINED: BRAZIL, BaHniA: Paulo Afonso, Village Jua,
9°26'16"S  38°25'26"W, crustose thallus in P. moniliformis
(quipembe), 21-VII-2017. Barbosa, R.L. (MICOLAB UNEB VIII
0100).

Ramboldia arandensis (Elix) Kalb, Lumbsch & Elix Fig. 5-F
DESCRIPTION: Elix (2009).

MATERIAL EXAMINED: BRAZIL, BaHnia: Paulo Afonso, Village Jud,
9°26'16"S  38°25'26"W, crustose thallus in P. moniliformis
(quipembe), 21-VII-2017. Barbosa, R.L. (MICOLAB UNEB VIII
0079).

Teloschistes sp. Fig. 5-G
DESCRIPTION: Mota & al. (2005)

MATERIAL EXAMINED: BRAZIL, BaHnia: Paulo Afonso, Village Jud,
9°26'16"S  38°25'26"W, fruticose thallus in S awriculatum
(cassatinga), 21-VII-2016. Barbosa, R.L. (MICOLAB UNEB VIII
0098).

Trypethelium eluteriae Spreng. Fig. 5-H
DESCRIPTION: Aptroot (2009).

MATERIAL EXAMINED: BRAZIL, BaHnia: Paulo Afonso, Village Jud,
9°26'16"S  38°25'26"W, crustose thallus in P. moniliformis
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(quipembe), 21-VII-2017. Barbosa, R.L. (MICOLAB UNEB VIII
0077 and 0078).

Discussion

Most lichenized Ascomycota reported in this work are crustose. This is
the most abundant growth form for lichens found in nature. However, due to
the lack of experts there is little ecological discussion about these taxa
(Caceres 2007). At ESEC Raso da Catarina public visitation is prohibited,
except for educational reasons and scientific research. It is a conservation
unit of the Caatinga biome, practically intact and difficult to access. The
lichenized Ascomycota found in this practically unexplored area expands
knowledge about the diversity of fungi.

According to information obtained from SpeciesLink (2019), Species
Fungorum (2019) and EMBRAPA — Fungi reported on plants in Brazil
(Mendes & Urben 2019), there were no records of P. moniliformis as a
substrate colonized by fungi. In articles on germination of P. moniliformis
seeds there are reports of fungal contamination, but without species
identification (Azeredo & al. 2011, 2016). The only fungi documented in
association with the host S. mauritianum, was the basidiomycete Crinipellis
sp. and the ascomycetes Aplosporella sp. Stilbella fimetaria (Pers.) Lindau
(Barbosa & Vitoria 2019). As such, both plant species are presented here as
new botanical hosts, amplifying data considering fungal distributions and
information concerning the phylum Ascomycota in Brazil. The total number
of plant and fungal species recorded in Brazil is low. Thus, there are many
substrates whose micota is practically unknown, for example hosts P.
moniliformis and S. mauritianum.

In areas of the Raso da Catarina Ecoregion, other botanical hosts such as
Syagrus coronata (Mart.) Becc. (licuri) and Cocos nucifera L. (coqueiro)
have been documented as good substrates for colonization of lichenized, non-
lichenized teleomorphic and anamorphic Ascomycota (Vitoria & al. 2016,
2020; Rocha & Vitéria 2020; Santos & al. 2016, 2020). It is expected,
therefore, that the number of records of lichens for this locality will increase
with new surveys.

This work contributes to the knowledge of the lichens present in the
Caatinga of Bahia, hitherto little explored, as well as highlights the
importance and the need for new research related to these organisms as a way
to expand the data on the richness and distribution of fungi in Brazil, mainly
in arid regions.
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FiG. 3. A. Bacidia arceutina; B. Bacidina. phacodes; C. Chrysothrix sp.; D. C.
xanthine; E. Coniocarpon cinnabarinum F. Cryptothecia macrocephala; G. Dirinaria
applanata; H. D. confusa.
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FiG. 4. A. Dirinaria leopoldii; B. Graphis aff. inspersolongula; C. G. cincta; D.
Lecanora sp.; E. L. strobilina; F. Mycomicrothellia sp.; G. Ochrolechia pallescens; H.

Opegrapha sp.
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FIG. 5. A. Pertusaria carneola; B. P. xanthodes; C. Phaeographis sp.; D.
Polymeridium aff. corticatum; E. P. quinquenseptatum; F. Ramboldia arandensis; G.
Teloschistes sp.; H. Trypethelium eluteriae.



Ascolichens on Piptadenia & Solanum of Raso da Catarina Ecoregion ... 15

Acknowledgments

The authors thank the Bahia State University (UNEB - Campus VIII) for the use
of laboratory facilities and equipment there, and the Bahia State Research Support
Foundation (FAPESB) for the awarding of a scientific initiation grant (PIBIC) to the
first author and resource provided for publication by Internal Program of Financial
Aid for Publication in Qualified National and International Graduate Journals
(PROPUBLIC). Also sincere thanks are given to Drs. Marcela Caceres, Danilo
Mamede, and Adailson Feitoza for the pre-submission review of our manuscript.

References

Aptroot A, Caceres MES. 2018. New species and new records of lichens from inselbergs and
surrounding Atlantic rain forest in the Chapada Diamantina (Bahia, Brazil). Herzogia, v. 31,
n. pl, p.359-373, 2018. https://doi.org/10.13158/heia.31.1.2018.359.

Aptroot A, Liicking R. 2016. A revisionary synopsis of the Trypetheliaceae (Ascomycota:
Trypetheliales). The Lichenologist, v. 48, n. 6, p. 763-982.
https://doi.org/10.1017/50024282916000487

Aptroot A, Menezes AA, Xavier-Leite AB, Caceres MES. 2013. New species of Polymeridium
from Brazil expand the range of known morphological variation within the genus. The
Lichenologist, 45(4), 545-552. https://doi.org/10.1017/S0024282913000200.

Aratjo Filho JC. 2011. Relagdo solo e paisagem no Bioma Caatinga. In: Embrapa Solos-Artigo
em anais de congresso (ALICE). In: Simpésio Brasileiro de Geografia Fisica Aplicada, 14.,
2011, Dourados." Dinamicas socioambientais das inter-relagdes as interdependéncias".
Dourados: UFGD, 2011.,2011.

Archer AW. 2000. The lichen genera Phaeographis and Phaeographina (Graphidaceae) in
Australia. 1: Species based on Australian type specimens. Telopea, v. 8, n. 4, p. 461-475.
Azeredo GA, de Paula RC, Valeri SV. 2011. Viabilidade de sementes de Piptadenia
moniliformis Benth. pelo teste de tetrazolio. Journal of Seed Science, v. 33, n. 1.

https://doi.org/10.1590/S0101-31222011000100007.

Azeredo GA, de Paula RC, Valeri SV. 2016. Germina¢do de sementes de Piptadenia
moniliformis Benth. sob estresse hidrico. Ciéncia Florestal, v. 26, n. 1, p. 193-202.
https://doi.org/10.5902/1980509821112.

Barbosa RL, Vitoria NS. 2019. Anamorphic fungi of the Raso da Catarina Ecorregion:
Aplosporella (Botryosphaeriales) and Stilbella (Hypocreales) new records for Brazil.
Agrotropica 31(2): 109 - 122. https://doi.org/ 10.21757/0103-3816.2019v31n2p103-108.

Bungartz F, Elix JA, Yéanez-Ayabaca A, Archer AW. 2015. Endemism in the genus Pertusaria
(Pertusariales, lichenized Ascomycota) from the Galapagos Islands. Telopea, 18, 325-369.
https://doi.org/10.7751/telopea8895.

Céceres MES, Liicking R, Rambold G. 2008. Efficiency of sampling methods for accurate
estimation of species richness of corticolous microlichens in the Atlantic rainforest of
northeastern Brazil. Biodiversity and Conservation, v. 17, n. 6, p. 1285-1301.
https://doi.org/10.1007/s10531-008-9342-3.

Caceres MES. 2007. Corticolous crustose and microfoliose lichens of northeastern Brazil. IHW-
Verlag, Eching, Alemanha. Libri Botanici 22: 1-168.

CNIP. Centro Nordestino de Informagdes sobre Plantas. 2018. Disponivel em:
<http://www.cnip.org.br/bdpn/ficha.php?cookieBD=cnipp7&taxon=028>  Accessed on:
November 20, 2018.



16 ... Barbosa & Vitdria

Costa WR, Mineo MF. 2013. Os liquens como bioindicadores de poluicdo atmosférica no
municipio de Uberaba, Minas Gerais. Revista Eletronica em Gestdo, Educagio e Tecnologia
Ambiental, v. 13, n. 13, p. 2690-2700. https://dx.doi.org/10.5902/223611708657.

Ekman S. 1996. The corticolous and lignicolous species of Bacidia and Bacidina in North
America. Systematic Botany.

Elix J. 2009. Chrysotricaceae. In: McCarthy PM. Flora of Australia v. 5, Lichens 5, p. 509-517.
CSIRO Publishing.

Galvdo Palha PM, Silva JDS, Lima TEFD, Marques MFO, Bezerra JL. 2018. Parametros
ecologicos de fungos em Bromeliaceae em ecossistemas naturais e cultivadas na Bahia.
Rodriguésia, v. 69, n. 4. https://doi.org/10.1590/2175-7860201869434

Ingle KK, Trivedi S, Nayaka S, Upreti DK. 2017. The lichen genera Dictyomeridium and
Polymeridium (Trypetheliales: Trypetheliaceae) in India. Tawania, v. 62, n.1, p. 50-54.
10.6165/tai.2017.62.50.

Kukwa M. 2009. The lichen genus Ochrolechia in Poland III with a key and notes on some taxa.
Herzogia, v. 22, p. 43-66.

Licking R, Archer AW, Aptroot A. 2009. A world-wide key to the Graphis (Ostropales:
Graphidaceae). The Lichenologist, v.l, n. 4, p- 363-452.
https://doi.org/10.1017/S0024282909008305.

Maia LC, Carvalho Junior AA, Cavalcanti LH, Gugliotta AM, Drechsler-Santos ER, Santiago
ALMA, Caceres MES & al. 2015. Diversity of Brazilian Fungi. Rodriguésia 66(4): 1033-
1045. http://dx.doi.org/10.1590/2175-7860201566407.

Mendes MAS, Urben AF. 2019. Fungos relatados em plantas no Brasil, Laboratorio de
Quarentena Vegetal. Brasilia, DF: EMBRAPA Recursos Genéticos e Biotecnologia.
Available in: http://pragawall.cenargen.embrapa.br/aigweb/michtml/fgbanco01.asp.
Accessed on: Setember 15, 2019.

Menezes AA, Xavier-Leite AB, Costa L, Aptroot A, Caceres MES. 2013. New species of
Arthoniales from NE Brazil. The Lichenologist, v. 45, n. 5, p. 611-617.
10.1017/S0024282913000236.

Mota I, Fernandes GM, Galvani FR. 2005. Fungos liquenizados em forofitos de mata ciliar, no
Parque Estadual do Espirrilho, Barra do Quarai, RS. Biodiversidade Pampeana, v. 3, n. 1.
Nascimento EUA, Santos CAB. 2016. Educagao e percepgdo ambiental na comunidade sertaneja
do Jud, Paulo Afonso/BA. Opara: Etnicidades, Movimentos Sociais e Educagao, v. 2, n. 3, p.

37-60.

Nash TH, Ryan BD, Gries C, Bungartz F. 2004. Lichen flora of the Great Sonora desert region.
Vol 2. Accessed on: <
https://lichenportal.org/cnalh/taxa/index.php?taxon=53893&clid=1212>.  Accessed  on:
November 20, 2018.

Pinheiro EAR, Metselaar K, Van Lier QJ, de Arafjo JC. Importance of soil-water to the
Caatinga biome, Brazil. Ecohydrology 9(7): 1313—-1327. https://doi.org/10.1002/eco.1728.

Queiroz LP, Rapini A, Giulietti AM. 2005. Rumo ao amplo conhecimento da biodiversidade do
semi-arido Brasileiro. Ministério da Ciéncia e Tecnologia.

Rocha PQ, Vitoria NS. 2020. New occurrences of Ascomycetes for south America and the
Neotropics. Centro de Pesquisas do Cacau Ilhéus-Bahia, p. 31. 10.21757/0103-
3816.2020v32nlp31-36.

Ruschel AR, Pedro J, Nodari RO. 2008. Diversidade genética em populagdes antropizadas do
fumo brabo (Solanum mauritianum) em Santa Catarina, Brasil. Embrapa Amazonia
Oriental-Artigo em periodico indexado (ALICE).



Ascolichens on Piptadenia & Solanum of Raso da Catarina Ecoregion ... 17

Santos CD, Silva RO, Candeiras EL, Vitoria NS, Edna Dora MN, Bezerra JL. 2018. Diversidade
de fungos em espécies nativas e cultivadas de orquideas no sul da Bahia. Agrotropica 30(2):
101 - 108. 10.21757/0103-3816.2018v30n2p101-108.

Santos MAL, Bezerra JL, Vitoria NS. 2019. Phaeoseptum aquaticum (Halotthiaceae): new
record for American continent in a new host for science. Rodriguésia, v. 70, p.1-4.
https://doi.org/10.1590/2175-7860201970080

Santos MAL, Fortes NGS, Silva TEF, Vitoria NS. 2020. Ascomycota (lichenized and non-
lichenized) on Syagrus coronata in the Caatinga biome: new and interesting records for
Brazil and South  America. Mycotaxon, v. 134, n. 4, p. 737-746.
https://doi.org/10.5248/134.737.

Santos MAL, Vitoria NS, Bezerra JL. 2016. Fungos Colonizando Palmeiras em Areas de
Caatinga do Sertdio da Bahia. Agrotropica 28(1): 37 - 46. 10.21757/0103-
3816.2016v28n1p37-46

Santos MVO, Barbosa FR, Luz EDMN, Vitoria NS, Lessa IZV, Bezerra JL 2019.
Rhytismataceae in leaf little of the Atlantic Forest Southern Bahia, Brazil. Rodriguésia, v.
70, p. 1-6. https://doi.org/10.1590/2175-7860201970087.

Santos VM, Liicking R, Caceres ME. 2016. Liquens foliicolas (4scomycota) em Brejos de
Altitude: novos registros para o Nordeste e para o Brasil. Iheringia. Série Botanica., v. 71, n.
3, p. 367-376.

Silva DRC, Marques MFO, Vitoria NS, Gusmao LFP. 2019 [“2018”]. Brachyconidiella
monilispora, a rare fungus newly recorded from South America. Mycotaxon, v. 133, n. 4, p.
631-634. https://doi.org/10.5248/133.631

Species Fungorum. 2019. Authors of  Fungal Names. Available at:
<http://www.speciesfungorum.org/Names/names.asp?pg=2> Accessed on: April 29, 2019.

Species Link. 2019. Available at: <http://www.splink.org.br/index?lang=pt> Accessed on: April
29,2019.

Varjao RR, Jardim JG, Concei¢do AS. 2013. Rubiaceae Juss. de Caatinga na APA Serra
Branca/Raso da Catarina, Bahia, Brasil. Biota Neotropica. (Online, Ed. port.), v. 13, n. 2, p.
105-123. https://doi.org/10.1590/S1676-06032013000200011.

Vitoria NS, Cavalcanti MAQ, Bezerra JL. 2016b. Species of Astrosphaeriella and Fissuroma
from palms: new records for South America and Brazil. Nova Hedwigia 102(1-2): 129-140.
https://doi.org/10.1127/nova_hedwigia/2015/0293.

Vitoria NS, Fortes NGS, Santos MAL, Barbosa RL. 2020. Mycota (4Ascomycota) of Syagrus
coronata (Mart.) Becc., Raso da Catarina Ecological Station, Brazil: new records. Acta
Brasiliensis, v. 4. N. 2. Pp. 110-120. https://doi.org/10.22571/2526-4338318

Vitéria NS, Santos MAL, Bezerra, JL. 2019. Contribuigdes para o conhecimento de fungos
(Ascomycota) em Mauritia flexuosa L.f. e Acrocomia intumescens Drude, Brasil. Revista
Brasileira de Geografia Fisica vol.12, n.04 (2019) 1252-1258.

Vitoria NS, Santos MAL, Fortes NGS. 2016a. Comunidade fingica de Syagrus coronata (Mart.)
Becc: Ascomycota anamorficos e teleomorficos. In: Andrade MJG, Nogueira SEM, Santos
CAB (org.). Ecologia e Biodiversidade do Semiarido Nordestino. Vol. I — BOTANICA.
Paulo Afonso: SABEH, Cap. 2, p. 35-45.

Wijayawardene NN, Hyde KD, Rajeshkumar KC, Hawksworth DL, Madrid H, Kirk PM & al.
2017. Notes for genera: Ascomycota. Fungal diversity, v. 86, n. 1, p. 1-594.



