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Lichens are a diverse and complex group that can inhabit a wide variety of substrates. Taxonomic research of
lichenized mycota are still very infrequent, although they are of significant relevance as indicators of mycodiversity.
In order to fill that gap, this present research aimed to identify the corticicolus and saxixolous lichens found in
Belvedere Park in the municipality of Paulo Afonso, Bahia State, Brazil. Specimens were collected from September/
2017 through February/2018 on rocks and botanical substrates Cereus jamacaru DC. (mandacaru), Eugenia

uniflora L. (pitanga), Licania tomentosa (Benth.) Fritsch (oiti), Mangifera indica L. (manga) and Mauritia

flexuosa L.f. (buriti). The morphological features were examined macro and microscopically and identified based
on the specialized literature. A total of 22 taxa were identified belonging to the genera Arthonia, Bacidia,
Caloplaca, Chrysothrix, Diplotomma, Dirinaria, Haematomma, Lecanora, Parmotrema, Pertusaria, Pyxine e
Xanthoparmelia. The lichens found and identified expand knowledge about the distribution data, introducing
new fungal botanical hosts for science.
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Liquens corticícolas e saxícolas do Parque Belvedere, Paulo Afonso, Bahia,
Brasil: novos registros de ocorrência. Os liquens compreendem um grupo diverso e complexo,
habitando substratos distintos. Pesquisas taxonômicas da micota liquênica ainda são escassas, mas de grande
relevância pois evidenciam a micodiversidade. A fim de suprir essa lacuna, esta pesquisa objetivou identificar os
liquens corticícolas e saxícolas encontrados no Parque Belvedere, munícipio de Paulo Afonso, Bahia. Foram coletadas
amostras no período de setembro/2017 a fevereiro/2018 em rochas e nos substratos botânicos Cereus jamacaru

DC. (mandacaru), Eugenia uniflora L. (pitanga), Licania tomentosa (Benth.) Fritsch (oiti), Mangifera indica L.
(manga) e Mauritia flexuosa L.f. (buriti). As características morfológicas foram examinadas macro e
microscopicamente e identificadas com base nas literaturas especializadas. Foram identificados 22 táxons pertencentes
aos gêneros Arthonia, Bacidia, Caloplaca, Chrysothrix, Diplotomma, Dirinaria, Haematomma, Lecanora,

Parmotrema, Pertusaria, Pyxine e Xanthoparmelia. Os liquens encontrados e identificados ampliam o conhecimento
sobre os dados de distribuição, apresentando novos hospedeiros botânicos dos fungos para a Ciência.
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Introduction

Currently, more than 19.000 lichen species are
recognized, representing 17% of the 110.000 known
fungal taxa (Lücking, Hodkinson & Leavitt, 2016).

The lichenized mycota constitute a diverse and
complex group that can colonize a wide range of
substrates, including tree trunks and branches, rocks,
and other inorganic substrates (Cáceres et al. 2011).
They are considered organisms known to be sensitive
to environmental disturbances of biotic, abiotic and
anthropic nature, being used to assess environmental
quality in a specific area by mapping their species
(Conti & Cecchetti, 2001).

Taxonomic and ecological research on lichenized
fungi, in general, have been little performed in
northeastern Brazil. Cáceres et al. (2014) reported that
number of lichen species known for the Sergipe State
is 628. Santos et al. (2016) recorded foliicolous lichens
occurring in four states in Brazil: Bahia, Sergipe,
Paraíba and Pernambuco, totaling 147 species. Santos
et al. (2019) documented three new occurrences of
lichenized Ascomycota for Bahia State. Aptroot &
Cáceres (2018) described nine new species of lichens
for Science found in Bahia. Therefore, due to the lack
of surveys of lichenized mycota in the northeast region,
the carrying out of inventories is necessary.

The substrate type on which a lichenized fungus
develops is important to their identification, and those
organisms can be saxicolous (growing on rocks) or
corticolous (growing on tree bark). Saxicolous lichens
have unique roles in the environment, and help
decompose rocks, create organic substrates, prepare
and enrich the soil for eventual habitation by other
organisms, and provide humidity and essential
nutrients (Silva, 2006). Environmental factors such
as light and humidity can influence the disposition
of corticolous lichens along and around the trunks
(Ellis, 2012). The characteristics such as texture,
water retention, hardness, pH and availability of
macro and micronutrients of the bark of the host trees
are important for the installation of the species
(Seaward, 2008).

In Bahia State, Paulo Afonso is a municipality
located in Raso da Catarina ecoregion, covering many
areas studied by researchers and students, especially
in theme of floristics and conservation. Systematized

research with lichen taxonomy in region are still scarce,
even in face of local diversity.

 Much visited by tourists due to its natural
attractions, the beautiful squares and parks of Paulo
Afonso are part of its history. Belvedere Park is one
of the most popular attractions in the municipality. Tree
trunks and rocks throughout the park are covered by
grayish, greenish, reddish, or yellowish blotches that
stimulate the curiosity of attentive visitors. These are
lichens, important for the ecosystem and known little
by local population.

Urbanization changes the natural environment,
causing environmental impacts such as climate change,
air pollution and loss of biodiversity (Mckinney, 2006;
Lättman et al., 2014; Munzi et al., 2014). Studies show
that these changes can gradually modify and decrease
the richness of vascular epiphyte species (Becker et
al., 2013). It is extremely important to know the
diversity of lichens in these areas, as further studies
will be able to compare the species richness and report
whether the environmental conditions due abiotic and
biotic factors have caused some change in the lichen
diversity. In order to contribute to expansion of
knowledge about lichens, the present research aimed
to identify the corticolous and saxicolous lichens found
in Belvedere Park. The taxa documented here
amplified knowledge of the lichenized mycota in the
Raso da Catarina  ecoregion, Caatinga Biome, Brazil.

Materials and Methods

Botanical material was collected in Belvedere
Park in the municipality of Paulo Afonso, Bahia
State, Brazil, 9°23"32"S and 38°12"30"W, semi-arid
BSh (Koppen) climate, with average rainfall
between 500 and 600 milliliters per year (Figure 1).
Collected were realized during the period between
September/2017 and April/2018. The samples were
collected using cutting tools and and held in paper
sacks (Kraft-type paper) identified with the host
name, locality, and date.

After collecting, the samples were processed,
analyzed and identified in the Mycology Laboratory of
the Universidade do Estado da Bahia, Campus VIII
(UNEB) and subsequently incorporated into the fungal
herbarium and fungal culture collection (MICOLAB
UNEB VIII). Topographic analyses of the lichens
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Figure 1. A. Study area location. B. Belvedere Park. Photos: Secunda, E. A.
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were made based on freehand sections. Anatomical
and morphological studies of the reproductive and
vegetative structures were undertaken with the aid of
a visible light stereomicroscope (Zeiss). Slides were
prepared using lactophenol, cotton blue stain, Melzer
reagent, and a 10% KOH solution.

The occurrence records were consulted in
speciesLink (2020) database and the fungi were
indentified through specialized literature: Cáceres,
Lucking & Rambold (2007); CNALH (2018); Elix
(2009); Ekman (1996); Lumbsch  & Elix (2004); Species
Fungorum (2020); Kirk, Canon & David (2001);
Kantvilas (2015); Spielmann & Marcelli (2008); Staiger
(2005); Benatti (2013); Jungbluth (2010); Malícek
(2014); Rodríguez & Ortega (2003); Bungartz et al.
(2015) and Lucking, Archer & Aptroot (2009).

A total of 22 taxa were identified belonging to the
genera Arthonia, Bacidia, Caloplaca, Chrysothrix,

Diplotomma, Dirinaria, Haematomma, Lecanora,

Parmotrema, Pertusaria, Pyxine e Xanthoparmelia.
(Table 1). The studied lichens were found in rocks and
in following botanical substrates: Cereus jamacaru DC.
(mandacaru), Eugenia uniflora L. (pitanga), Licania

tomentosa (Benth.) Fritsch (oiti), Mangifera indica L.
(manga) e Mauritia flexuosa L.f. (buriti) (Figure 2).

The lichenized Ascomycota examined
demonstrated two types of tali/habits: crustose and
foliose. The most representative thallus type was
crustose comprising 63.63% of samples (Table 2).
Researchers argue that although there is a rich
diversity of crustose lichens, there is still little work
on them (Käffer et al. 2010). Second Nash (2008),
lichens crustose have a great capacity for adaptation,
and for this reason they can be found in several
terrestrial environments with the most varied
environmental conditions, from extremely arid
environments such as deserts to Antarctica. Despite
the rich diversity, lichens crustose are few studied,
mainly due the scarcity of researchers interested in

Results and Discussion

Arthonia sp. - X - - - - 01
Bacidia sp. - - X - - - 01
Caloplaca sp. X - - - - - 01
Caloplaca saxicola X - - - - - 01
Chrysothrix candelaris - - - X 01
Diplotomma sp. - - X - - - 01
Dirinaria sp. 1 - X X - X - 03
Dirinaria sp. 2 - - - X - - 01
Dirinaria applanata X - - - - - 01
Haematomma sp. X - - - - - 01
Haematomma persoonii - - - X - - 01
Lecanora sp. X - - - - - 01
Lecanora cf. argentata X - - - - - 01
Lecanora cf. helva - - X - - X 02
Lecanora cf. subimmergens - - - - X - 01
Parmotrema sp. - - - X - - 01
Parmotrema  cf. tinctorum - - - X - - 01
Pertusaria  cf. pertusa - - - - - X 01
Pertusaria  cf. texana - - X 01
Pyxine cf. cocoes - - X - - - 01
Pyxine cf. subcinerea - - X - - - 01
Xanthoparmelia cf. conspersa X - - - - - 01

22 taxa 07 02 07 05 02 02 25

Table 1. Number of taxa per substrate collected at Belvedere Park, Paulo Afonso-BA

Taxa                                  Rock       Mandacaru         Pitanga           Oiti            Manga         Buriti
Total number

of specimens
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these symbionts and difficult
visualization with the naked eye,
since they are tiny (Lima, 2013).

According to Cáceres, Lucking
& Rambold (2008), lichens from
Caatinga are more adapted to
conditions exposed because they
are capable of producing secondary
cortical substances such as a
predominance of atranorin,
lychexanthone and other
xanthones, as well as derivatives
of pulvinic acid and norstictic acid,
being less affected by disorders
anthropogenic. This study also
reports that the type of
morphological and anatomical
characters may be strictly related
to the type of vegetation, being
considered as a pre-adaptation.

Figure 2. Colonized substrates. A. Rocha. B. Eugenia uniflora (Pitanga). C. Licania

tomentosa (Oiti). D. Mauritia flexuosa (Buriti). E. Mangifera indica (manga) F.  Cereus

jamacaru (mandacaru). Photos: Secunda, E.A.

Arthonia sp. crustose

Bacidia sp. crustose

Caloplaca sp. crustose

Caloplaca saxicola crustose

Chrysothrix candelaris crustose

Diplotomma sp. crustose

Dirinaria sp. 1 foliose

Dirinaria sp. 2 foliose

Dirinaria applanata foliose

Haematomma sp. crustose

Haematomma persoonii crustose

Lecanora sp. crustose

Lecanora cf. argentata crustose

Lecanora cf. helva crustose

Lecanora cf. subimmergens crustose

Parmotrema sp. foliose

Parmotrema  cf. tinctorum foliose

Pertusaria  cf. pertusa crustose

Pertusaria  cf. texana crustose

Pyxine cf. cocoes foliose

Pyxine cf. subcinerea foliose

Xanthoparmelia cf. conspersa foliose

Table 2. Types of tali/habits of
Lichenized Ascomycota examined

Taxa                          Tali/Habits

Corticolous and saxicolous lichens: New occurrence records



Agrotrópica 32(2) 2020

90

Taxonomy

1. Arthonia sp.   (Figure 4A)
Description: Cáceres, Lucking & Rambold (2007).
Examined material: BRAZIL, BAHIA:

municipality of Paulo Afonso, Park Belvedere, trunk
of C. jamacaru (mandacaru), 25/04/ 2018,
09°23'47,1"S and 38°12'41,3"O, col. Secunda, E. A.,
Mycology Collection (MICOLAB UNEB VIII 0134).

Note: This genus, is recorded here for the first
time on the host C. jamacaru (mandacaru) (species
Link 2020 database).

2. Bacidia sp.   (Figure 4B)
Description: Ekman (1996).
Examined material: BRAZIL, BAHIA:

Municipality of Paulo Afonso, Park Belvedere, trunk
of E. uniflora (pitanga), 25/04/2018, 09°23'47,1"S and
38°12'41,3"O, col. Secunda, E. A., Mycology Collection
(MICOLAB UNEB VIII 0133).

3. Caloplaca sp.   (Figure 3A)
Description: Rodríguez & Ortega (2003);

CNALH (2018).
Examined material: BRAZIL, BAHIA:

Municipality of Paulo Afonso, Park Belvedere, rock,
21/09/2017, 09°23'47,1"S and 38°12'41,3"O, col.
Secunda, E. A., Mycology Collection (MICOLAB
UNEB VIII 0120).

4. Caloplaca saxicola (Hoffm.) Nordin (Fig. 3B)
Description: CNALH (2018).
Examined material: BRAZIL, BAHIA:  Municipality

of  Paulo Afonso, Park Belvedere, on rock, 21/09/2017,
09°23'47,1"S and 38°12'41,3"O, col. Secunda, E. A.,
Mycology Collection (MICOLAB UNEB VIII 0119).

Note: According to the species Link (2020)
database there are no known records for Bahia State.

5. Chrysothrix candelaris (L.) J. R. Laundon.,
Lichenologist 13(2): 110(1981). (Figure 4C)

Description: Cáceres, Lucking & Rambold (2007).
Examined material: BRAZIL, BAHIA: Municipality

of Paulo Afonso, Park Belvedere, trunk of L.

tomentosa (oiti), 15/02/2018, 09°23'47,1"S and
38°12'41,3"O, col. Secunda, E. A., Mycology Collection
(MICOLAB UNEB VIII 0136).

Note: This is first record for Bahia State on a new
botanical host for science, L. tomentosa (oiti) (species
link, 2020 database).

6. Diplotomma sp. (Figure 4D)
Description: Elix (2011).
Examined material: BRAZIL, BAHIA:

Municipality of Paulo Afonso, Park Belvedere, on trunk
of E. uniflora (pitanga), 25/04/2018, 09°23'47,1"S and
38°12'41,3"O, col. Secunda, E.A., Mycology Collection
(MICOLAB UNEB VIII 0118).

Note: Eugenia uniflora (pitanga) is recorded here
for the first time as a host for this genus (species link,
2020 database).

7. Dirinaria sp.1   (Figure 4E)
Description: Elix (2009); Cáceres, Lucking &

Rambold (2007).
Examined material: BRAZIL, BAHIA: Municipality

of Paulo Afonso, Park Belvedere, trunk of M. indica

(manga), 25/04/2018, 09°23'47,1"S and 38°12'41,3"O,
col. Secunda, E. A., Mycology Collection (MICOLAB
UNEB VIII 0127); trunk of E. uniflora (pitanga), 25/
04/2018, 09°23'47,1"S and 38°12'41,3"O, col. Secunda,
E.A., Mycology Collection (MICOLAB UNEB VIII
0130); trunk of C. jamacaru (mandacaru), 25/04/2018,
09°23'47,1"S and 38°12'41,3"O, col. Secunda, E. A.,
Mycology Collection (MICOLAB UNEB VIII 0132).

8. Dirinaria sp. 2   (Figure 4F)
Description: Elix (2009).
Examined material: BRAZIL, BAHIA:

Municipality of Paulo Afonso, Park Belvedere, trunk
of L. tomentosa (oiti), 15/02/2018, 09°23'47,1"S and
38°12'41,3"O, col. Secunda, E. A., Mycology Collection
(MICOLAB UNEB VIII 0137).

Note: Licania tomentosa (oiti) is a host botanical
new for the lichen (species link, 2020 database).

9. Dirinaria applanata (Fée) D. D. Awasthi
(Figure 3C)

Description: Elix (2009); Cáceres, Lucking &
Rambold (2007).

Examined material: BRAZIL, BAHIA: Municipality
of Paulo Afonso, Park Belvedere, on rock, 21/09/2017,
09°23'47,1"S and 38°12'41,3"O, col. Secunda, E. A.,
Mycology Collection (MICOLAB UNEB VIII 0114).

Note: This is the first record for the Bahia State
(species link, 2020 database).
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10. Haematomma sp.

(Figure 3D)
Description: Elix (2004).
Examined material:

BRAZIL, BAHIA:
Municipality of Paulo Afonso,
Park Belvedere, rock, 21/09/
2017, 09°23'47,1"S and
38°12'41, 3"O, col. Secunda, E.
A., Mycology Collection
(MICOLAB UNEB VIII 0123).

11. Haematomma

persoonii (Fée) A. Massal.
(Figure 4G)
Description: Elix (2004);

Cáceres, Lucking & Rambold
(2007).

Examined material:

BRAZIL, BAHIA:
Municipal i ty of  Paulo
Afonso, Park Belvedere,
trunk of L. tomentosa (oiti),
25/04/2018, 09°23'47,1"S and
38°12'41,3"O, col. Secunda,
E. A., Mycology Collection
(MICOLAB UNEB VIII
0126).

Note: Licania tomentosa

(oiti) is a host botanical new
for the lichen (species link,
2020 database).

12. Lecanora sp.

(Figure 3E)
Description: Rodríguez &

Ortega (2003); Cáceres,
Lucking & Rambold (2007).

Examined material:

BRAZIL, BAHIA:
Municipality of Paulo Afonso,
Park Belvedere, on rock, 21/
09/2017, 09°23'47,1"S and
38°12'41,3"O, col. Secunda, E.
A., Mycology Collection
(MICOLAB UNEB VIII
0117).

Figure 3. Saxicolous morphospecies: A- Caloplaca sp.; B- C. saxicola; C- Dirinaria

applanata; D- Haematomma sp.; E- Lecanora sp.; F- Lecanora cf. argentata; G-

Xanthoparmelia cf. conspersa. Photos: Secunda, E.A.

Corticolous and saxicolous lichens: New occurrence records
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13. Lecanora cf. argentata (Ach.) Malme
(Figure 3F)
Description: CNALH (2018); Lumbsch & Elix

(2004).
Examined material: BRAZIL, BAHIA:

Municipality of Paulo Afonso, Park Belvedere, on rock,
21/09/201, 09°23'47,1"S and 38°12'41,3"O, col.
Secunda, E. A., Mycology Collection (MICOLAB
UNEB VIII 0116).

Note: There are no previous records of the species
on rock substrate. Molecular studies are needed to
confirm the species. Morphologically L. argentata

was the closest species.

14. Lecanora cf. helva Stizenb.   (Figure 4H)
Description: Lumbsch & Elix (2004); Cáceres,

Lucking & Rambold (2007); CNALH (2018).
Examined material:  BRAZIL, BAHIA:

Municipality of Paulo Afonso, Park Belvedere, trunk
of M. flexuosa (buriti), 15/02/2018, 09°23'47,1" S and
38°12'41,3" O, col. Secunda, E. A., Mycology Collection
(MICOLAB UNEB VIII 0121); trunk of E. uniflora

(pitanga), 24/05/2018, 09°23'47,1"S and 38°12'41,3"O,
col. Secunda, E. A., Mycology Collection (MICOLAB
UNEB VIII 0122).

Note: There are no previous records of this fungus
colonizing M. flexuosa (buriti) and E. uniflora

(pitanga) (species link, 2020 database). Molecular
studies are needed to confirm the species.

15. Lecanora cf. submmergens Vain.
(Figure 5G)
Description: Lumbsch & Elix (2004).
Examined material: BRAZIL, BAHIA:

Municipality of Paulo Afonso, Park Belvedere, trunk
of M. indica (manga), 15/08/2018, 09°23'47,1"S and
38°12'41,3"O, col. Secunda, E. A. Mycology Collection
(MICOLAB UNEB VIII 0125).

Note: There are no previous records of this taxon
colonizing M. indica (manga) (species link, 2020
database). Molecular studies are needed to confirm
the species.

16. Pyxine cf. cocoes (Sw.) Nyl.  (Figure 5C)
Description: CNALH (2018).
Examined material: BRAZIL, BAHIA:

Municipality of Paulo Afonso, Park Belvedere, trunk

de E. uniflora (pitanga), 25/04/2018, 09°23'47,1"S and
38°12'41,3"O, col. Secunda, E. A., Mycology Collection
(MICOLAB UNEB VIII 0129).

Note: This is the first record of E. uniflora

(pitanga) as host for this fungus (species link, 2020
database). Molecular studies are needed to confirm
the species.

17. Pyxine cf. subcinerea Stirt.  (Figure 5D)
Description: CNALH (2018); Jungbluth (2010).
Examined material: BRAZIL, BAHIA: Municipality

of Paulo Afonso, Park Belvedere, trunk of E. uniflora

(pitanga), 25/04/2018, 09°23'47,1"S and 38°12'41,3"O,
col.  Secunda, E. A., Mycology Collection (MICOLAB
UNEB VIII 0131).

Note: This is the first record of Eugenia uniflora

(pitanga) as a host for this lichen (species link, 2020
database). Molecular studies are needed to confirm
the species.

18. Parmotrema sp.   (Figure 5E)
Description: Benatti (2013).
Examined material: BRAZIL, BAHIA:

Municipality of Paulo Afonso, Park Belvedere, trunk
of L. tomentosa (oiti), 15/02/2018, 09°23'47,1"S and
38°12'41,3"O, col. Secunda, E. A., Mycology Collection
(MICOLAB UNEB VIII 0128).

Note: This genus is recorded here for the first time
colonizing L. tomentosa (oiti), (species link, 2020
database).

19. Parmotrema cf. tinctorum (Despr. exNyl.)
Hale.   (Figure 5F)

Description: Jungbluth (2006); Benatti (2013).
Examined material: BRAZIL, BAHIA:

Municipality of Paulo Afonso, Park Belvedere, trunk
of L. tomentosa (oiti), 15/02/2018, 09°23'47,1"S and
38°12'41,3"O, col. Secunda, E. A., Mycology Collection
(MICOLAB UNEB VIII 0124).

Note: Parmotrema tinctorum is documented here
for the first time colonizing L. tomentosa (oiti) (species
link, 2020 database). Molecular studies are needed to
confirm the species.

20. Pertusaria cf. texana Müll Arg.  (Figure 5A)
Description: Bungartz et al. (2015).
Examined material: BRAZIL, BAHIA:
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Municipality of Paulo Afonso,
Park Belvedere, E. uniflora

(pitanga), 25/04/2018,
09°23'47,1"S and 38°12'41,3"O,
col. Secunda, E. A. Mycology
Collection (MICOLAB UNEB
VIII 0135).

Note: This is the first record
of the species for Brazil and a
new botanical host, E. uniflora

(pitanga) (species link, 2020
database). Molecular studies are
needed to confirm the species.

21. Pertusaria cf. pertusa

(L.) Tuck.  (Figure 5B)
Description: Rodríguez &

Ortega (2003).
Examined material:

BRAZIL, BAHIA: Municipality
of Paulo Afonso, Park
Belvedere, on M. flexuosa

(buriti), 15/02/2018, 09°23'47,1"S
and 38°12'41,3"O, col. Secunda,
E. A., Mycology Collection
(MICOLAB UNEB VIII 0115).

Note: This is the record
first of P. pertusa colonizing M.

flexuosa (buriti) (species link,
2020 database). Molecular
studies are needed to confirm
the species.

22. Xanthoparmelia cf.

conspersa (Ehrh. ExAch.) Hale
(Figure 3G)
Description: Rodríguez &

Ortega (2013); CNALH (2018).
Examined material:

BRAZIL, BAHIA: Municipality
of Paulo Afonso, Park Belvedere,
on rock, 21/09/2017, 09°23'47,1"S
and 38°12'41,3"O, col. Secunda,
E. A., Mycology Collection
(MICOLAB UNEB VIII 0113).
Molecular studies are needed to
confirm the species.

Figure 4. Corticolous morphospecies: A- Arthonia sp.; B- Bacidia sp. C- Chrysothrix

candelaris; D- Diplotomma sp.; E- Dirinaria sp.1; F- Dirinaria sp.2; G- Haematoma

persoonii; H- Lecanora cf. helva. Photos: Secunda, E.A.

Corticolous and saxicolous lichens: New occurrence records
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Figure 5. Corticolous morphospecies: A- Pertusaria cf.  texana; B - Pertusaria cf.
pertusa; C - Pyxine cf. cocoes; D - Pyxine cf. Subcinerea; E - Parmotrema sp.; F- Parmotrema

cf. tinctorum; G - Lecanora cf. subimmergens. Photos: Secunda, E.A.

Conclusions

The lichens found and
identified expand knowledge
about the distribution data,
introducing new fungal botanical
hosts for science.

Systematic research focusing
on the taxonomy and ecology of
lichens are necessary and
important so they need to be
encouraged to train and qualify
professionals and students for
work with Mycology.
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