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Abstract

Mycological analysis of sour cherry fruits ‘North Star’ was carried out during pre-
and post-harvest periods in 2001–2003. Dominating fungi (occurrence frequency –
A > 50%) isolated from fruits during pre-harvest were: Monilinia fructigena, M. laxa,
Colletotrichum fructigenum. During post-harvest time Alternaria alternata, Botrytis
cinerea, Penicillium spp., Monilinia spp. and Rhizopus spp. were found to be dominated.
Monilinia fructigena was the most dominating species during both pre- and post-har-
vest periods. Fungus C. fructigenum, which causes anthracnose of cherry fruits, re-
cently started spreading in orchards of stone fruit trees in Lithuania.
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Introduction

Environmental factors influence the composition of microorganisms on stone
fruits and can be related to their susceptibility to infectious diseases and fruit qual-
ity. Despite of the use of modern storage facilities and techniques fruit post-har-
vest losses are estimated yearly to range from 10 to 30% (Tadesse 1991, Edson et
al. 1997). Whilst intensifying production fruit quality becomes the main aspect of
market competitiveness. Meanwhile, area under orchards, productivity, fruit qual-
ity are reduced by diseases and a lot of plants are subjected to extinction. Fruit rot
micromycetes reduce the yield and quality of plant production and cause high eco-
nomic losses. It has been estimated that average of about 35% of yield is lost due to
diseases and in years with epidemic occurrence of diseases losses reach up to
60–90% (Fourie et al. 2002, Bielenin 1998).

The objective of that work was to investigate the diversity of micromycetes oc-
curring on sour cherry fruit.

Phytopathol. Pol. 35: 197–201
© The Polish Phytopathological Society, Poznań 2005
ISSN 1230-0462



Material and methods

Mycological analysis of sour cherry ‘North Star’ fruits was carried out in pre-
and post-harvest period in 2001–2003. There were collected randomly 300 healthy
and diseased fruits (100 from each of three trees) during harvest at 89th stage ac-
cording to BBCH scale (Meier 1997). Pre-harvest diseases on fruits were visually
determined according to etiological symptoms. For post-harvest mycological stud-
ies other 300 fruits at the same maturity stage, size and free of physical damage and
fungal infection in each plot were inspected. The samples of fruits were stored for
five–seven days at 4±2°C temperatures and 80% relative humidity. Micromycetes
isolated from fruits were identified at the Plant Protection Laboratory of Lithua-
nian Institute of Horticulture according to external traits by classic mycological
methods (Ogawa 1995, Postharvest… 1983). The occurrence frequency of
micromycetes species was established according to the formula: A = B/C · 100%,
where A – occurrence frequency of a micromycetes species, B – the number of sam-
ples, in which the species has been detected, C – total number of investigated sam-
ples. Species, of which frequency (A) was lower than 30%, were classified as
accidental species, higher than 30% – as typical, and higher than 50% – as domi-
nant species.

Results

16 species of micromycetes belonging to 10 genera, causing various fruit rots
and deformations occurred on studied fruits. It was found that 90% of all identified
species appeared to be mitosporic fungi. The most prevailing species were from
Monilinia, Colletotrichum, Penicillium and Alternaria genera (Table 1). Dominating
fungi (occurrence frequency – A > 50%) isolated from fruits during pre-harvest
were as follows: Monilinia fructigena, M. laxa, Colletotrichum fructigenum. During
post-harvest time Alternaria alternata, Botrytis cinerea, Penicillium spp., Monilinia spp.
and Rhizopus stolonifer were dominant on fruits. Monilinia fructigena was the most
dominating species during both pre- and post-harvest periods. No differences were
found between composition and occurrence frequency of micromycetes in the dif-
ferent experimental years.

Fruit rot caused by Monilinia spp. or B. cinerea results in dark brown circular
spots that spread rapidly over fruit. The masses of tan Monilinia and grey Botrytis
spores grew on the rotted areas. Diseased fruits usually do not remain on the tree
until the next season, but were a source of inoculum for the current season’s crop.
Rhizopus invaded ripe fruits that has been injured or cracked, causing the fruit rot
after harvest. Rhizopus rot caused decay of fruit tissue, which usually get watery and
soften during post-harvest storage. The fungus was identified on the base of white
mycelium masses with tiny black sporangia. Anthracnose (Colletotrichum sp.) on
sour cherry fruit was characterized by circular, tan to brown necrotic lesions with
concentric rings. Orange spore masses often occurred in the center. Lesions en-
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larged rapidly and generally occurred in ripe or nearly ripe fruit. Lesions separated
easy from healthy tissue when pressure was applied. Young lesions could be con-
fused with those of brown rot caused by Monilinia species.

During post-harvest only Aspergillus niger, A. penicilioides, Cladosporium herbarum,
Geotrichum candidum, Penicillium diversum, P. ochro-chloron, P. paxilli, P. sclerotiorum
were found on fruits and were classified as typical species (Table 1). These species
are often encountered on various natural and synthetic substances; some of them
produce a mycotoxin. Penicillium expansum was found on all investigated fruits.
Therefore it is described as dominant species during post-harvest however during
pre-harvest – accidentally.
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Table 1
The occurrence frequency of fungi on sour cherry fruits

Micromycetes Pre-harvest Post-harvest

Alternaria alternata (Fr.: Fr.) Keissl. ++ +++

Aspergillus niger Teigh. – ++

Aspergillus penicilioides Speg. – ++

Blumeriella jaapii (Rehm) Arx / anamorph: Phoesporella padi (Lib.) Arx ++ +

Botrytis cinerea Pers. ex Fr. / teleomorph: Botryotinia fuckeliana (de Bary)
Whetzel

+ +++

Cladosporium herbarum (Pers.: Fr.) Link / teleomorph: Mycosphaerella
tassiana (De Not.) Johans

– ++

Colletotrichum fructigenum (Berk.) Vassil. / teleomorph: Glomerella cingulata
(Ston.) Spauld. & Schr.

+++ ++

Geotrichum candidum Link ex Pers. – ++

Monilinia fructigena Pers. ex Fr. / anamorph: Monilia fructigena (Aderh. &
Ruhl.) Honey

+++ +++

Monilinia laxa (Aderh. & Ruhl.) Honey / anamorph: Monilia laxa (Ehrenb.
ex Pers.) Sacc.

+++ +

Penicillium ochro-chloron Biourge – ++

Penicillium diversum Raper & Fennell – ++

Penicillium expansum Link + +++

Penicillium paxilli Bainier – ++

Penicillium sclerotiorum van Beyma – ++

Rhizopus stolonifer (Ehrenb.: Fr.) Vuill. – +++

+ – accidental species, occurrence frequency A < 30%, ++ – typical species, A > 30%, +++ –
dominating species, A > 50%.



Discussion

Mycological analysis during pre- and post-harvest periods was performed on
very susceptible to Monilinia spp. ‘North Star’ fruits.

Brown rot is a major disease of all commercially grown Prunus species in most
regions of the world and is caused by three closely related fungi – Monilinia fructicola
(G. Wint.) Honey, M. laxa, and M. fructigena (Edson et al. 1997, Fourie et al. 2002).
The distributions of the pathogens overlap to some extent, but M. fructigena was
eliminated from North America, and M. fructicola has not been detected in Europe.
Meanwhile M. fructicola is a quarantine pathogen in Lithuania. Monilinia fructigena
occurs on pome and stone fruits in Europe, but crop losses are smaller there than
those caused by M. laxa, which is found in all major fruit production countries
(Ogawa 1995, Bostock et al. 1999, Bielenin 1998). Economic losses are caused by
brown rot due to direct crop losses by blossom and twig blight and the expense of
control against fruit rot. Improved management and more effective fungicides are
responsible for the reduced damage.

Botrytis cinerea and R. stolonifer dominated on fruits after harvest, but Monilinia
spp. was the most frequent during both pre- and post-harvest periods in this study.
Monilinia spp. and B. cinerea infect both mechanically injured and uninjured ripen-
ing fruits. The ripen fruits become more susceptible. Moisture, rain or dew, and
cracked fruits increase the probability of pre-harvest infection (Fourie et al. 2002,
Galvydis and Valiuškait 2002).

Alternaria alternata was classified as typical species before harvest and dominant
during post-harvest period. Alternaria rot appeared as dark green lesions that occur
mostly on the calyx of the cherry. Lesions were oblong circular and covered
one-third or half of the fruit. The disease occurs on over ripen fruits or when rain
causes the fruit cracking. Careful handling of the fruits is imperative to avoid inju-
ries (Ogawa et al. 1992).

After harvest Aspergillus, Geotrichum and particularly Penicillium (e.g. P. expansum,
P. paxilli) were typical or dominating species in this study. Penicillium spp.,
Aspergillus spp., Rhizopus spp., Monilia spp. were potentially toxic micromycetes on
sour cherry fruits (Postharvest… 1983, Vesela and Vesely 1995). Penicillium spp.
spores are found both in the outdoor and indoor environment (Vesela and Vesely
1995).

Anthracnose caused by Colletotrichum fructigenum (syn. Gloeosporium fructigenum
Berk.) started to spread recently in Lithuania. The disease is common in household
gardens and unsprayed orchards. Most cultivars of the cultivated plum and sour
cherry are susceptible to anthracnose. Therefore the new disease is potentially
harmful to stone fruits and sour cherries and plums are severely damaged, particu-
larly when conditions for disease development are favourable. In orchards of
cultivar testing stations 10–50% of sour cherry and 15–45% of plum fruits were in-
fected with anthracnose (Galvydis and Valiuškait 2002). The prevalence of the
disease proves that it is necessary to examine the biology of disease pathogen and
search for control means.

200 A. Valiuškait , L. Raudonis and E. Survilien



Literature

Bielenin A., 1998: Nowoczesna ochrona sadów wiśniowych przed chorobami. In: Ogólnopolska
konferencja wiśniowa. Ed. T. Ligocka. ISiK, Skierniewice: 44–52.

Bostock R.M., Wilcox S.M., Wang G., Adaskaveg J.E., 1999: Suppression of Monilinia fructicola cutinase
production by peach fruit surface phenolic acids. Physiol. Mol. Plant Pathol. 54: 37–50.

Edson C.E., Nugent J.E., Thornton G.E., Laubach J.E., 1997: Integrated sour cherry (Prunus cerasus) pro-
duction in Northwest lower Michigan. Acta Hortic. (The Hague) 468: 505–513.

Fourie P.H., Holz G., Calitz F.J., 2002: Occurrence of Botrytis cinerea and Monilinia laxa on nectarine and
plum in Western Cape orchards, South Africa. Aust. Plant Pathol. 31: 197–204.

Galvydis J., Valiuškait A., 2002: Pavojingesn s vyšni ir trešni ligos Lietuvoje. Dendrol. Lithuan. 6:
36–41.

Meier U., 1997: Growth stages of mono- and dicotyledonous plants. Blackwell, Berlin.
Ogawa J.M., 1995: Compendium of stone fruit diseases. APS Press, St. Paul, Minnesota.
Ogawa J.M., Adaskaveg J.E., Conn K.E., 1992: Efficacy of iprodione wax/oil mixtures for control of

post-harvest decay of fruit caused by Rhizopus and Alternaria spp. Phytopathology 82: 1064.
Postharvest pathology of fruits and vegetables. 1983. Ed. C. Dennis. Academic Press, London.
Tadesse F., 1991: Post-harvest losses of fruits and vegetables in horticultural state farms. Acta Hortic.

(The Hague) 270: 261–270.
Vesela D., Vesely D., 1995: Identification of Penicillium species using the production of mycotoxins.

Czech Mycol. 48, 3: 227–228.

Authors’ address: Alma Valiuškait ,
Laimutis Raudonis,
Elena Survilien ,
Lithuanian Institute of Horticulture,
54333 Babtai, Kaunas distr.,
Lithuania
e-mail: l.raudonis@lsdi.lt

Accepted for publication: 9.03.2005

Analysis of micromycetes composition of sour cherry fruits... 201




	Title
	Introduction
	Material and methods
	Results
	Discussion
	Literature
	Authors ’ address

