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APRESENTAÇÃO

A obra “Ciências Agrárias:Campo Promissor em Pesquisa” aborda uma publicação 
da Atena Editora, apresenta seu volumem 6, em seus 21 capítulos, conhecimentos 
aplicados as Ciências Agrárias.

A produção de alimentos nos dias de hoje enfrenta vários desafios e a quebra de 
paradigmas é uma necessidade constante. A produção sustentável de alimentos vem 
a ser um apelo da sociedade e do meio acadêmico, na procura de métodos, protocolos 
e pesquisas que contribuam no uso eficiente dos recursos naturais disponíveis e a 
diminuição de produtos químicos que podem gerar danos ao homem e animais. Este 
volume traz uma variedade de artigos alinhados com o uso eficiente do recurso água 
na produção de conhecimento na área das Ciências Agrárias, ao tratar de temas como 
uniformidade de distribuição de aspersores, tratamento e uso de água, entre outros. 
São abordados temas inovadores relacionados como o escoamento das produções 
no Brasil, perfil de consumidores, arborização nos bairros, extrativismo, agricultura 
familiar, entre outros temas. Os resultados destas pesquisas vêm a contribuir no 
aumento da disponibilidade de conhecimentos úteis a sociedade. 

Aos autores dos diversos capítulos, pela dedicação e esforços, que viabilizaram 
esta obra que retrata os recentes avanços científicos e tecnológicos nas Ciências 
Agrárias, os agradecimentos dos Organizadores e da Atena Editora.

Por fim, esperamos que este livro possa colaborar e instigar mais estudantes e 
pesquisadores na constante busca de novas tecnologias para a área da Agronomia e, 
assim, contribuir na procura de novas pesquisas e tecnologias que possam solucionar 
os problemas que enfrentamos no dia a dia.

Jorge González Aguilera 
Alan Mario Zuffo
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CAPÍTULO 7
doi

FIRST REPORT OF PSEUDOCERCOSPORA ON LEAVES 
OF MALVARISCO (Waltheria Iindica) IN THE STATE OF 

RIO DE JANEIRO, BRAZIL

Kerly Martinez Andrade
DenF/ICBS/Universidade Federal Rural do Rio de 

Janeiro (UFRRJ)

Jéssica Rembinski
DenF/ICBS/Universidade Federal Rural do Rio de 

Janeiro (UFRRJ)

Jucimar Moreira de Oliveira
DenF/ICBS/Universidade Federal Rural do Rio de 

Janeiro (UFRRJ)

Watson Quinelato Barreto de Araújo
DenF/ICBS/Universidade Federal Rural do Rio de 

Janeiro (UFRRJ)

Helena Guglielmi Montano
DenF/ICBS/Universidade Federal Rural do Rio de 

Janeiro (UFRRJ)

Carlos Antonio Inácio
DenF/ICBS/Universidade Federal Rural do Rio de 

Janeiro (UFRRJ)
E-mail: inacio@ufrrj.br

ABSTRACT: An interesting species of 
Pseudocercospora was found associated to leaf 
spots on Waltheria indica (Malvaceae), from 
urban areas in Nova Iguaçu, Rio de Janeiro 
– R. J. Symptomatic leaves were taken to the
laboratories of Plant Pathology (Mycology
Section) / DEnF / UFRRJ and studied using
dissecting, optical and electron microscope
techniques. This work aims to describe this
fungus and discuss its taxonomy.

INTRODUCTION

Cercosporoid fungi are being extensively 
studied worldwide (Braun & Urtiaga, 20018; 
Crous & Pons, 2002; Crous & Braun, 2003, 
Chupp, 1954, Deighton, 1967, 1976, 1979) and 
in Brazil, done by several authors during the last 
decades who described a plenty of new taxa 
originated from several biomes including Atlantic 
Forest, Caatinga, Cerrado; these works were 
initially done by Viégas (1945), Chupp (1954) 
and continued by Batista and collaborators (Silva 
& Minter 1995); some other crucial information 
were given by Silva et al. (2016), Fernandes et 
al. (2013), Hernández-Gutiérrez and Dianese 
(2008, 2009, 2014ab), Hernández-Gutiérrez et 
al. (2014, 2015), Pereira and Barreto (2006), 
Braun and Freire (2003, 2004, 2006), Crous 
and Braun (2003), Inácio and Dianese (1998, 
1999, 2006), Dianese et al. (2008, 2014), Inácio 
et al. (1996), Crous et al. (1997; 1999), Crous 
& Câmara (1998), Dornello-Silva et al. (2007), 
Furlanetto & Dianese (1999), Andrade ( 2016), 
Rembinski (2018).

The most representative members 
of this group are included in the genera 
Pseudocercospora Speg. and Cercospora 
Fresen. that causes numerous diseases 
worldwide which the last is the most illustrative; 
according to Groenewald et al. (2013) the 
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economically most important species are: C. zeae-maydis Tehon & E.Y. Daniels 
causing “corn cercosporiosis”; C. beticola Sacc. “cercospora leaf spot of sugar beet”; 
C. apii Frese “cercospora leaf spot” of radish and celery; C. canescens Ellis & G. Martin 
“cercospora spot of bean”; C. kikuchii (Tak. Matsumoto and Tomoy.) M.W. Gardner, and 
C. sojina Hara “soybean seed purple spot” and “soybean eye frog leaf spot” respectively; 
C. arachidicola Hori and C. personata Berk. & M.A. Curtis “peanut brown” and “peanut 
black” spot respectively; C. coffeicola Berk. & Cooke and C. nicotianae Ellis & Everh. 
“cercosporiosis” on coffee and tobacco respectively. The disease, known as “Black 
Sigatoka” of banana (Musa spp.), caused by Pseudocercospora fijiensis (M. Morelet) 
Deighton (1976) (previously in Cercospora), is the most destructive disease of banana 
(Pons 1987; Hanada et al. 2002; Spegazzini 1910).

Velvet mallow (Waltheria indica L. Synonyms: Waltheria elliptica Cav., Waltheria 
indica, Waltheria laevis Schrank., Waltheria microphylla Cav., Waltheria pedunculata 
Willd.) is a species of  flowering plant  in the  mallow  family,  Malvaceae, that has 
a pantropical distribution, it is believed to have originated from the neotropics, these 
consists of herbaceous, perennial, invasive plants common in Cerrado areas at several 
States in Brazil, invading cultivated lands and pastures; they also occur in some regions 
along the roadside, border of fences, canyons and disuse environments in addition on 
rural properties and in urban areas, this species occurs in vacant lots and backyards 
(Winkpedia, 2018; Wikispecies 2019; The Plant List, 2019).

An interesting species of Pseudocercospora was found associated to leaf spots 
on Waltheria indica (Malvaceae), from urban areas in Nova Iguaçu, Rio de Janeiro (R. 
J.). Symptomatic leaves were taken to the laboratories of Plant Pathology (Mycology 
Section) / DenF / UFRRJ and studied using dissecting, optical and electron microscope 
techniques. This work aims to describe this fungus and discuss its taxonomy.

MATERIAL AND METHODS

Leaf samples showing leaf spot symptoms were taken to the Laboratory of 
Plant Pathology - DenF / UFRRJ (Department of Entomology and Plant Pathology 
at the Universidade Federal Rural do Rio de Janeiro). It was kept in the plastic bags, 
identified and labeled with information of place, collector, host, collection number 
then pressed and dried (±50°C), registered and deposited in the Phytopathological 
Herbarium “Verlande Duarte Silveira“ (UFRJ). Studies were performed with dried and 
fresh material using dissecting, optical and electron microscopes. Free hand sections 
were done under dissecting microscope and transferred to slides that were mounted 
using Cotton Blue / Lactoglycerol or Phloxin / KOH Glycerol. Mounting preparations 
were examined with an optical microscope (Olympus BX41, Japan) and structures 
measured with 50 repetitions by using an ocular micrometer. Photographs were done 
by using the camera Cannon - Power Shot Elph 100 HS (China) adapted to oculars 
of both optical and dissecting microscopes. Some other observations were done by 
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using an electron microscope PHILCO-HITACHI TM 1000 located at Biological Institute 
(ICBS/UFRRJ).

RESULTS

The fungus associated to these spots showed small lesions up to 7 mm diam., 
amphigenous, sparse, sometimes in small groups and confluent, circular ± irregular, 
yellowish becoming reddish-brown with light-brown center and later dark brown and 
necrotic with grayish center. Colonies amphigenous, mostly hypophyllous, caespitose, 
sparse. Mycelium, internal, colourless, olivaceous to pale brown. Hyphae. External: 2-4 
µm diam., pale-brown, septate, branched, smooth. Internal: 3–4 μm wide, colourless 
to olivaceous-brown, septate, branched. Stromata 25-40 × 20-50 μm, brown, 
subepidermal, erumpent, textura angularis; cells 4-6 μm wide. Conidiophores 15-80 
× 3-4 μm, 3-septate, numerous, macronematous, mononematous, brown, smooth, 
densely caespitose, arising from stromata, straight or slightly sinuous. Conidiogenous 
cells integrate, polyblastic, mostly monoblastic and usually terminal, sympodial, 
geniculate, with inconspicuous conidiogenous loci (visible by SEM). Conidia solitary, 
24-146 × 3-4 µm, 3-9-septate, straight, sometimes sinuous to curved, subcylindrical to 
obclavate, sometimes narrowly obclavate, not cicatrized.

Cercosporoid 
species

Host Place Spot 
(mm)

Stromata 
(µm)

Condiophores 
(µm)/septa

Conidia 
(µm)/septa

References

Cercospora 
malvicola

Malva 
moschata, M. 
rotundifolia, 
M. sylvestris

USA 2-3 present 15-35 (-115) × 
3-4.5

20-125 × 3-5 Chupp (1954)

C praecincta Callirhoё 
involucrata, 

C. triangulata, 
Callirhoё sp.

USA 4-10 20-70 10-25(-75) × 
4-5

40-100 × 3-5/
multiseptate

Chupp (1954)

C. sidaecola Sida 
rhombifolia, 
S. spinosa

Argentina 2-5 absent 20-300 × 4-5 30-100 × 
3-4.5

Chupp (1954)

Pseudocercospora 
melochiae

Melochia 
melissifolia

Brazil Up to 7 10-20 8-30 × 3-4 47-130 × 
3-6/4-15

Hennings 
(1904); Kranz 

(1956); 
Deighton 

(1976)
P. micranthae Sida 

cordifolia, S. 
micrantha

Brazil 2-4 lacking 50-125 × 3-5 60-180 × 
4-6.5/5-11

Chupp (1954); 
Crous et al. 

1997
P. sidae Sida 

cordifolia, 
Sida sp.

Belgian 
Congo, 

Dominican 
Republic

3-7 present 10-25 × 2-3.5 20-120 × 
3-4.5/3-13

Chupp (1954); 
Deighton 

(1976)

P. waltheriae Waltheria 
indica

India 0.5-5 20-60 5-25 × 2-3.5 35-150 × 2-4/
multiseptate

Thirumalachar 
& Chupp 
(1948)

P. abutilonicola Abutilon 
graveolens

Porto Rico Indefinite 
or none

Lacking or 
small

10-70 × 2-4 25-100 × 
2-4/3-9

Braun, Crous 
& Pons (2002)

Pseudocercospora 
sp.

Waltheria 
indica

Brazil 2-5 25-40 × 
20-50

15-80 × 3-4/3 24-146 × 
3-4/3-9

This work

Table 1 – Characteristics of Pseudocercospora of Walteria indica (Malvaceae) compared with 
others in the family from different places.
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DISCUSSION

After comparison of this fungus with the ones already reported in Malvaceae 
from different locations it was observed that this species clearly distinguishes from 
the others in some characteristics (i.e. conidia septa, presence of stromata, host) and 
size of structures (See Table 1). C. malvicola besides being in distinct genus, showed 
shorter conidia (20-125 µm long) and reported from a distinct location (USA) and host 
(Malva). C. praecincta is another distinct genus and also differs by shorter conidia (40-
100 µm long) and wider stromata (20-70 µm width) and as C. malvicola it was reported 
from distinct place and host. C. sidaecola also is a distinct genus and showed shorter 
conidia (30-100 µm) and much longer conidiophores (20-300 µm), besides lacking 
stromata and found in distinct location (Argentina) and host (Sida). P. melochiae differs 
by having shorter conidiophores (8-30 µm long), smaller stromata (10-20 µm width) and 
from a distinct host (Melochia); P. micranthae showed much bigger conidia (60-180 × 
4-6.5 µm), longer conidiophores (50-155 µm long), stromata absent and also reported 
from distinct host and place; P. sidae showed shorter conidia (20-120 µm long) and 
conidiophores (10-25 µm long), besides being reported from a distinct host (Sida) and 
place (Belgian Congo, Dominican Republic); P. abutilonicola differs mainly on shorter 
conidia (25-100 µm long), almost lacking stromata and spots, besides reported from 
distinct host and place; The closest species is P. waltheriae which was reported in the 
same host from India and having smaller conidiophores (5-25 µm long).

CONCLUSION

This Pseudocercospora species found in the State of Rio de Janeiro is probably a 
new species and further studies are being done using other techniques (i.e. molecular 
approach) for an effective publication in accordance with International Code of 
Nomenclature for algae, fungi, and plants (ICN).
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FIGS A-I. Pseudocercospora on leaves of de Waltheria indica (Malvaceae). A-B. Leaf of Walteria 
(Bar = 1cm). C. Detail of symptoms showing fructications (arrow) (Bar = 1cm). D. Conidia and 
conidiophores in S.E.M (Bar = 20 µm). E-F. Stromata in transverse vertical section (Bar= 30µm 
G. Detail of mycellium secondary in S.E.M (Bar = 20 µm). H. Conidia (15µm) I. Conidium (Bar = 

15 µm).
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