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Abstract

The subject of this work is characterisation of Colletotrichum gloeosporioides caus-
ing symptoms of anthracnose on Hypericum perforatum, which is lately very common
in the plantations of St. John’s wort in Germany and Hungary.

In Poland symptoms of anthracnose on St. John’s wort were for the first time
observed in plantations in the region of Wielkopolska in 1998.

The paper includes description of the hypericum anthracnose symptoms on
seedlings, mature plants and seeds. Additionally a morphological description of
the fungus obtained from diseased plants is presented.
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Introduction

Fungi from the genus Colletotrichum are considered major plant pathogens
worldwide. Many wild growing and cultivated plants may be seriously affected by
the pathogens. The description of infection on cereals, grasses, legumes,
ornamentals, vegetables, fruit trees, strawberry, flax, maize, potato was given by
Champion (1999), Prusky et al. (2000), Smith and Black (1990) and Frencel et al.
(1997) and on some of the medicinal plants like valerian, belladonna — by
Chochriakow (1973) and on foxglove by Neubauer and Klimes (1987).

Colletotrichum species cause typical disease symptoms known as anthracnose.

First description of anthracnose appearance on Hypericum perforatum L. was pub-
lished in Germany in 1949 by Wollenweber and Hochapfel (Schwarczinger and
Vajna 1998). In 1997 a high incidence of severe anthracnose symptoms was ob-
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served in a plantation of St. John’s wort in Hungary (Schwarczinger and Vajna
1998). Symptoms were characterised by brown 2 to 15 mm in diameter, sunken le-
sions which girdled stems and the plants often died.

Investigations of hypericum anthracnose in Poland were started in 1998 when
in June of that year, on seedlings of St. John’s wort imported to Poland by individ-
ual grower, C. gloeosporioides (Penz.) Penz. et Sacc. was observed for the first time
(Mikotajewicz and Filoda 1999). This paper gives more details about anthracnose
of H. perforatum in Poland.

Material and methods

The study was conducted on hypericum seedlings imported in May of 1998
from Germany and on St. John’s wort plants cultivated in three plantations in the
region of Poznan. Isolates of C. gloeosporioides were obtained from plants with dis-
ease symptoms. Additionally, seeds and wild growing plants of H. perforatum were
analysed.

A seedling sample of 200 plants was delivered by a producer to determine
pathogenic fungi causing symptoms of chlorosis and blighting.

In 1998 each diseased plant growing on surveyed plantations was analysed for
the occurrence of anthracnose. In 1999-2000 only representative samples of plants
with anthracnose symptoms were taken from plantations to the laboratory for iso-
lation and confirmation of C. gloeosporioides presence by microscopic examination.
Investigations were carried out in one-year-old and two-year-old seed plantations.

Isolations of pathogen were performed from infected organs in two ways:

1) infested roots and stem bases were washed under running water; after
that diseased tissues were scraped-off with a scalpel,

2) infected plant parts were disinfected by immersion in 7% hydrogen perox-
ide for 30 s and afterwards rinsed in distilled water.

After each treatment small pieces of plant tissue were dried with filter paper
and then placed on potato dextrose agar (PDA) of pH 5-6. Plates were incubated at
25°C. Colonies growing out of the inocula were transferred to a fresh medium, pu-
rified and identified.

Conidia and acervuli of C. gloeosporioides were measured, each time taking into
account 20 spores. The results are expressed as mean values of all measurements.

Mycological analysis of 400 seeds was performed by plating on PDA medium
and in blotter tests. They were incubated at 20°C in the darkness for 7 and 12 days,
respectively. Fungi were identified on the basis of the appearance of their colonies
and sporulation. Seed sample was obtained from two-year-old plantation where
10% of plants were infected by C. gloeosporioides.
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Results

Symptoms of seedling infestation (seedling blight)

Leaves of infected seedlings became chlorotic, then blighted and eventually
dropped-off. Stem bases were dark with necrosis symptoms. In 60% of plants lat-
eral roots were usually affected and their tips rotten. Acervuli with characteristic,
numerous dark setae of C. gloeosporioides and perithecia of the teleomorph Glome-
rella cingulata (Stoneman) Spauld et H. Schrank were consistently isolated from in-
fected tissues.

The isolation of C. gloeosporioides without surface disinfection of plant material
seemed to be the most convenient. It indicates that the pathogen inhabited tissues
of roots and stem bases mainly externally, and surface disinfection may cause total
sterility of plant material.

Besides the pathogen, mainly Fusarium spp. and a great number of nematodes
were found.

The occurrence of C. gloeosporioides was not stated in the case of wild growing
plants of H. perforatum, although some of them had similar symptoms (necrotic le-
sions on stem bases and root rot). From these plants only Fusarium spp., Acremo-
niella spp. and Seimatosporium hypericinum (Ces.) Sutton were obtained.

Symptoms on infected plants in later stages of development

In 1998 one-year-old plantation was free of anthracnose. Isolation of fungi from
rotting stem bases and roots only revealed the presence of Thielaviopsis spp.,
Fusarium spp. and numerous nematodes, whereas 10% of plants from two-year-old
plantations were infected by C. gloeosporioides.

Symptoms of anthracnose appeared after flowering (end of June). Since 1999
anthracnose was also observed on one-year-old plantation as early as three months
after planting out, before flowering (September).

Strongly infected plants became brown from the base to flowers, this being fol-
lowed by desiccation (Phot. 1). Under field conditions they looked like burned out
(Phot. 2). Some plants were broken because of sunken lesions girdling stems.
Characteristic patches (“nests”) of diseased plants were observed in the field at-
tacked by anthracnose pathogen.

Seed infection

Some seeds showed symptoms of infestation by fungi. Grey-brownish small
spots, deformation of seeds or reduction of their dimension were observed. From
tested seeds different fungi were isolated (Table 1) among them Alternaria alternata
(Fr.) Keissler dominated, independently on incubation method, whereas C.
gloeosporioides was detected only in agar test. 4% of seeds were infested with the
pathogen.
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Phot. 1. Anthracnose symptoms on plants infected in the late stages
of development (photo by M. Korbas)

&

Phot. 2. Plantation of St. John’s wort where anthracnose intensity had
the epidemic character (photo by M. Korbas)
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Table 1
Fungi isolated from infested seeds of Hypericum perforatum
Blotter test Agar test (PDA)
\Alternaria alternata (Fr.) Keissler |Alternaria alternata (Fr.) Keissler
Botrytis cinerea Pers. Botrytis cinerea Pers.
Cladosporium spp. Cladosporium spp.
Penicillium spp. Colletotrichum gloeosporioides (Penz.) Penz. et Sacc.
Fusarium spp.
Verticillium spp.

Morphology of Colletotrichum gloeosporioides obtained from diseased plants
of Hypericum perforatum

Acervuli formed in the parasitical stage of C. gloeosporioides were 120 to 300 pm
in diameter (Phot. 3). Among conidiophores abundant, dark brown, pointed setae
were observed but they were not present under cultural conditions. Their mean
length was 110 um. Abundant, hyaline conidia were one-celled, oblong, rounded at
both ends, sometimes subcurved, seldom club shaped with one slightly pointed
end (Fig. 1). The average dimensions of conidia ranged from 11-20 um in length to

Phot. 3. Section of acervulus with setae (a) and conidia (b) characteristic for Colletotrichum
gloeosporioides isolated from St. John’s wort, SEM (photo by G. Filoda)
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Fig. 1. Acervulus with characteristic setae Fig. 2. Ascus with ascospores

4-6 pm in width. Perithecia with one-celled, sickle-shaped ascospores were ob-
served in dead tissues (Fig. 2).
During germination in water, some conidia produced a single septum.
Subglobose, dark brown appressoria were formed at the end of germ tubes.
Appressoria were observed on glass slides where a drop of conidial suspensions was
placed. They formed after 20 h and they were 7.5-10 um in diameter (Phot. 4).

Phot. 4. Germinated conidium of Colletotrichum gloeosporioides isolated from Hypericum perforatum
with characteristic appressorium (photo by G. Filoda)
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Development of the pathogen on PDA medium

The causal agent of St. John’s wort anthracnose was easily isolated from dis-
eased plants and cultivated on standard PDA medium. The growth of the pathogen
at 25°C, in the darkness was rather rapid and after 21 days a half of Petri dishes
were covered by fungal culture. Aerial mycelium was not to downy, grey and the re-
verse was pigmented brownish grey, darker in the centre with small black spots.
Conidia were produced easily and abundantly and ascospores appeared in old cul-
tures.

Discussion

Investigations carried out since 1998 on St. John’s wort plantations in the re-
gion of Poznan show that H. perforatum was infected by C. gloeosporioides more fre-
quently than by other pathogens and the percentage of infected plants increased
each year. Therefore, anthracnose may become a great problem for this herbal plant
cultivated in Poland, as it is in other countries (Schmatz et al. 2000, Schwarczinger
and Vajna 1998). The fact that the pathogen is seed-borne and is transmitted to
seedlings, is at least in part the cause of epidemic spread of the disease.

A principal role in infection during the growing season may be attributed to
conidia because of their abundant production. The present study indicated that in
Poland the plant infection by C. gloeosporioides may occur during the period from
June (two-year-old plantation) to September (one-year-old plantations).

The presence of numerous nematodes on roots of plants with anthracnose
symptoms might influence infestation of these plants not only because of mechan-
ical injuries, as according to Wilski (1967) nematodes also decreased plant resis-
tance to fungal diseases.

Anthracnose symptoms were observed in all stages of plant development. Great
disease severity on seedlings causes their decline. Plant infection in mature stages
sometimes does not inhibit setting seeds but they are often infested (source of pri-
mary infection). Symptoms caused by C. gloeosporioides on St. John’s wort, as well as
its morphology, are quite different than those characteristic of C. gloeosporioides ob-
tained from other plants (Kompendium... 2001, Neergaard 1979). In the case of
this pathogen spots and distinctly orange-coloured sporulation were never clearly
observed. Characteristic of the pathogen long setae emerged from acervuli are
rather typical of C. dematium Pers. ex Fr. or C. graminicola (Ces.) Wils. and teleo-
morphs are produced more frequently than by other species. Thus, these charac-
teristics may indicate a considerable degree of host specialisation in this fungus.

Molecular investigations also confirmed differences between C. gloeosporioides
obtained from H. perforatum and other strains, for example from Lupinus albus L., L.
luteus L., L. polyphyllus L., from Citrus, Sambucus and from Mangifera, Phalaenopsis
(Feiler et al. 1999).
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Summary

Anthracnose of St. John’s wort has been observed in Poland since 1998. This dis-
ease might cause seedling decline and characteristic desiccation of mature plants.

The disease had not been recorded before in Poland but it is known from inves-
tigations performed abroad that Hypericum perforatum is subjected to infection by
Colletotrichum gloeosporioides.

Characteristic of morphology of C. gloeosporioides causing anthracnose of St.
John’s wort are long setae emerged from acervuli and perithecia with ascospores
which often appeared in natural conditions as well as in in vitro.

Streszczenie

COLLETOTRICHUM GLOEOSPORIOIDES - NOWY PATOGEN DZIURAWCA
ZWYCZAJNEGO (HYPERICUM PERFORATUM) W POLSCE

Antraknoza dziurawca jest obserwowana w Polsce od 1998 roku. Choroba
moze powodowa¢ zamieranie siewek i charakterystyczne zasychanie roélin w p6z-
niejszych stadiach rozwojowych.

W Polsce choroba nie zostala wczesniej opisana, ale z badan prowadzonych za
granica wynikalo, ze jest wywotywana przez grzyb Colletotrichum gloeosporioides.

Charakterystyczne dla tego patogenu jest wystepowanie miedzy trzonkami ko-
nidialnymi dlugich, ciemnobrunatnych szczecinek oraz czg¢ste pojawianie sig, za-
réwno w warunkach naturalnych, jak i hodowlanych, peritecjéw z zarodnikami
workowymi.
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