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Phytopathology/ Scientific Notes

Difference between isolates
from brown eye spot and black
spot lesions in coffee plants

Abstract — The objective of this work was to evaluate the difference between
the isolates from two cercospora leaf spot symptoms (brown eye spot and
black spot) in relation to conidial morphology, mycelial growth, cercosporin
production, and reproduction of symptoms in coffee leaves collected in three
municipalities in the state of Minas Gerais, Brazil. There was a difference
between the isolates for the studied variables, but without any relation to the
type of symptom. The differences found were not associated with the origin of
the isolates. The symptoms characterized as black spot were associated with
different host conditions during the infection process.

Index terms: Cercospora coffeicola, Coffea arabica, cercosporin production,
conidial morphology, mycelial growth, reproduction of symptoms.

Diferenca entre isolados de les6es mancha de
olho pardo e cercospora negra em cafeeiro

Resumo — O objetivo deste trabalho foi avaliar a diferenga entre isolados de
dois tipos de sintomas de cercosporiose do cafeeiro (mancha de olho pardo e
cercospora negra) em relagdo a morfologia conidial, ao crescimento micelial,
a producdo de cercosporina e a reprodutibilidade dos sintomas em folhas de
cafeeiro coletadas em trés municipios de Minas Gerais, Brasil. Observou-se
diferenca entre os isolados para as variaveis estudadas, mas sem relagdo com o
tipo de sintoma. As diferengas encontradas nao foram associadas a origem do
isolado. Os sintomas caracterizados como cercospora negra foram associados
a diferentes condigdes do hospedeiro durante o processo de infecgéo.

Termos para indexacéo: Cercospora coffeicola, Coffea arabica, producdo
de cercosporina, morfologia conidial, crescimento micelial, reprodutibilidade
dos sintomas.

Cercospora leaf spot or brown eye spot (BYS) is a disease whose
etiologic agent is the fungus Cercospora coffeicola Berk & Cooke, it
can be the most significant coffee disease and can lead to yield losses
of up to 30%. The characteristic symptoms appear on the leaves as
necrotic spots with light-colored centers that are surrounded by a
purplish-brown ring with yellowish edges (Souza et al., 2015). However,
atypical symptoms characterized by dark spots without the yellow halo
were verified in coffee plants, denominated in some regions as black
spot (BS). Andrade et al. (2016) showed that both isolates of brown eye
spot and black spot were able to induce alterations in the antioxidant
metabolism of coffee leaves, suggesting that there are other factors
leading to the black-spot-lesion type in field conditions.
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There are still doubts about the differences between
the isolates responsible for the symptoms of brown eye
spot or black spot symptons, as they produce different
symptoms in the coffee plants.

The objective of this work was to evaluate the
difference between the isolates from two cercospora
leaf spot symptoms (brown eye spot and black spot)
in relation to conidial morphology, mycelial growth,
cercosporin production, and reproduction of symptoms
in coffee leaves collected in three municipalities in the
state of Minas Gerais, Brazil.

Leaves of coffee 'Mundo Novo [AC 376-4' showing
brown eye spot (BYS) and black spot (BS) symptoms
were collected from farms in the municipalities of
Bonfindpolis de Minas, Sao Sebastido do Paraiso, and
Trés Pontas, in the state of Minas Gerais, in May 2012.
Conidia were isolated using the method proposed
by Santos et al. (2014). After obtaining monosporic
cultures, the isolates were identified as LFP 37, LFP
18, and LFP 26 (BYS symptoms) and LFP 36, LFP
19, and LFP 56 (BS symptoms), in samples collected
in Bonfindpolis de Minas (LFP 37 and LFP 36), Séo
Sebastido do Paraiso (LFP 18 and LFP 19), and Trés
Pontas (LFP 26 and LFP 56).

Slides of the six isolates were mounted to be
observed under a DM 2000 (Leica) epifluorescence
microscope with 40X magnification, in order to
measure the conidia (length and width). Conidia were
obtainde from in vitro sporulation (Souza et al., 2012).
The experimental design was completely randomized,
with six treatments (isolates) and five replicates, with
20 conidia measured per replicate.

The mycelial growth (MG) of C. coffeicola isolates
was evaluated in three culture media: MEA (2%
malt extract agar), PDA (potato dextrose agar), and
V8 (100 mL V8 liquid, 2 g calcium carbonate and
17 g agar L"). Mycelial plugs (8 mm diameter) were
transferred to the center of Petri dishes containing
20 mL culture media and incubated at 25°C for a
12-hour photoperiod. To assess the mycelial growth,
the diameter of colonies was measured in orthogonal
position every three days for 21 days, with a total of
seven evaluations.

The cercosporin production (CP) was evaluated by
the method proposed by Jenns et al. (1989). The C.
coffeicola isolates were undercut and transferred to
the same three culture media (MEA, PDA, and V8).
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The isolates were incubated for 21 days at 25°C, and
subjected to a 12-hour photoperiod.

To assess MG and to quantify the CP, a randomized
complete block design was carried out, with four
replicates perisolate, in which each plate was considered
an experimental unit. The analysis of variance design
was factorial a 6x3 factorial arrangement, consisting
of six isolates and three culture media.

To evaluate the reproducibility of the symptoms
and the severity of the disease caused by the different
C. coffeicola isolates, were utilized two coffee
susceptible cultivars were used — Mundo Novo 376-4
and lapar 59 —, with four pairs of leaves. In order to
obtain conidia of the isolates, the method proposed
by Souza et al. (2012) was used. The suspension
was adjusted to the concentration of 3x10* conidia
mL! and used to inoculate all the leaves of the
plant. After the onset of symptoms, four severity
assessments were carried out at seven-day intervals.
The severity was determined by diagrammatic scale
(Custédio et al., 2011). The area under the disease
severity progress curve (AUSPC) was calculated
according to Shaner & Finney (1977). This trial was
conducted in a randomized complete block design,
with four replicates, and three plants per plot. The
analysis of variance was performed in a 6x2 factorial
arrangement consisting of six isolates and two coffee
cultivars.

All significant variables by the F test, at 5%
probability, were analyzed by Tukey’s test, at 5%
probability, using the Sisvar software (Ferreira, 2011).

No significant differences were found for conidial
size between both Cercospora leaf spot symptoms in
the isolates (Table 1), despite the largest length of LFP
18 (148.6 um), and the smaller sizes of some isolates
which varied between 69.6 and 100.66 um. That is,
there was a wide range of conidia lengths, which have
already been observed in other studies on Cercospora
(Yeh & Sinclair, 1980) and Pseudocercospora genera
(Nakashima et al., 2016). However, in the current
work, conidia of all isolates showed similar width that
ranged from 2.42 to 3.30 um.

For mycelial growth, the rate index (MGRI) and the
interaction isolates X culture media were significant
(Table 1). The highest MGRI was shown by LFP 19
cultivated in MEA medium, followed by LFP 36 and
LFP 56 in PDA. All isolates showed similar MGRI
in V8 medium. Similarly, Dell’Acqua et al. (2011)
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reported this variability for the mycelial growth of C.
coffeicola isolates.

For mycelial growth, the rate index (MGRI) and the
interaction isolates x culture media were significant
(Table 1). The highest MGRI was shown by LFP 19
cultivated in MEA medium, followed by LFP 36 and
LFP 56 in PDA. All isolates showed similar MGRI
in V8 medium. Similarly, Dell’Acqua et al. (2011)
reported this variability for the mycelial growth of
C. coffeicola isolates.

There was also a significant interaction between the
isolates % culture media for CP (Table 1). The highest
toxin production occurred in the isolates LFP 18, LFP
26, and LFP 56 in the culture media MEA; and LFP
26, LFP 37, and LFP 56 in the culture media PDA.
The isolates did not differ significantly for CP when
cultured in V8 medium, as observed in the MGRI.
According to Daub & Cheung (2007), culture media
with nutritive conditions, such as the V8, to stimulate
sporulation in species of the genus Cercospora, reduce
the synthesis of cercosporin.

The interaction isolates X cultivars was not
significant for the AUSPC. The isolates LFP 18, LFP19,
and LFP 56 showed higher AUSPC in 'Mundo Novo
IAC 376-4' (Table 1). The isolates LFP 18 and LFP 19
showed the highest AUSPC in '[apar 59'. Differences

Table 1.

were observed between the isolates for disease severity,
however, without differentiating between both types of
the evaluated symptoms.

When infected with all the tested isolates, both
cultivars developed typical symptoms of brown eye
spot, which show necrotic points with light-colored
centers surrounded by a purple-brown ring with
yellow halos, which means that possibly the variability
of the symptoms is due to the different responses of
the host to the pathogen, and not to the pathogen itself.
Similar results were found in the study by Andrade
et al. (2016), in which isolates of brown eye spot and
black spot inoculated in coffee seedlings 'Mundo Novo
IAC 376-4' produced lesions of the common type
(brown eye spot). The severity variation of Cercospora
leaf spot in different coffee cultivars has been reported
by other authors (Patricio et al., 2010; Souza et al.,
2012). As in the cultivars Mundo Novo IAC 376-4 and
lapar 59 are from different genetic origins and showed
interactions between pathogen, host, and environment
in the disease symptoms, the observed variation can be
attributed to the severity of Cercospora leaf spot.

The isolates studied herein showed differences
for conidia size, mycelial growth, production of
cercosporin, and severity of brown eye spot in 'Mundo
Novo IAC 376-4' and 'lapar 59' coffee seedlings,

Length and width of conidia, variance size of length and width of conidia, mycelial growth, cercosporin

concentration of C. coffeicola isolates obtained from leaves with brown spot eye and black spot symptoms grown under
PDA, MEA and V8 culture media, and area under the severity progress curve (AUSPC) evaluated in coffee seedlings of

two cultivars®.

Isolate Length  Variance  Width Vari- Myecelial growth (cm) Cercosporin (nmol mL")® AUSPC
@
(um) (um) —ance Tpn AT MEA V8 PDA  MEA V8 MundoNovo Iapar 59
Brown eye spot
LFP18  148.60a 100.25-  3.06a 2.41-  2.34aA 2.35aA 2.41aA 4.56aA  13.46bB  3.33aA 149.86b 241.25b
193.83 3.78
LFP26  103.71c  87.83- 2.42a 222-  227aA 2.44aA 2.38aA 8.31bB  10.13bB  291aA 120.92b 143.78a
122.8 2.77
LFP 37 69.61c  57.89— 2.59a 2.14-  2.43aA 2.34aA 2.40aA  1042bB  7.26aB  2.02aA 48.67a 75.66 a
79.46 2.99
Black spot
LFP 19 84.81c  54.22- 3.02a 1.83— 237aA  2.81bB 2.46aA 3.27aA 2.29aA 1.31aA 154.98b 229.36b
121.4 4.50
LFP36  100.66c  95.06— 3.30a 2.78-  2.70bA 2.43aB 2.58aA 3.90aA 4.92aA 3.69aA 85.99a 106.57a
105.73 4.24
LFP56  127.62b 106.11-  2.73a 1.92-  2.52bA  2.50aA 2.44aA  10.61bB  10.00bB  2.48aA 134.00b 112.63a
154.64 3.56

(MMeans followed by equal letters, lowercase on the column and uppercase on the row (within MGRI or cercosporin), do not differ by Scott-Knott’s test,

at 5% probability. ®Data transformed into (x + 1.0)"2.
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but these differences were not related to the type of
cercosporiosis lesions — brown eye spot or black spot —
in the places from where they were obtained. Different
symptoms observed in field conditions may be due to
differences in the hosts and environmental conditions
prevailing in the coffee crops in the places from which
they were collected.
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