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Abstract

Observations on plants’ healthiness and the mycological analysis pointed to a
common occurrence of Seimatosporium hypericinum on St. John’s wort (Hypericum
perforatum) grown in the Lublin region. The fungus was isolated from one-year-old
and two-year-old plants with necrotic spots and the symptoms of cracking of the
bark as well as from the leaves where red-amber colour spots appeared. The mor-
phology and the size of conidia obtained from the glucose agar medium with the
brew of St. John’s wort were the case for regarding this fungus as S. hypericinum.

Key words: Seimatosporium hypericinum, occurrence, biology, morphology

Introduction

Fungi from the genus Seimatosporium are known as pathogenic to plants from
various utility groups and from distant botanical families. They infect the leaves,
stems as well as the fruits of plants from the genera of Prunus, Rubus, Rosa, Salix,
Cornus, Ledum, Rhododendron and Hypericum (Shoemaker and Muller 1964, Piro-
zynski and Shoemaker 1970, Sutton 1975, Jaime et al. 1988, Okane et al. 1996).
The teleomorph stage of Seimatosporium spp. belongs to the genus Discostroma
(Hawksworth et al. 1995, Okane et al. 1996). Clements described this genus in
1909. Studies conducted by Brockman in 1976 made it possible to establish the ex-
istence of eight species belonging to the genus Discostroma. The anamorph stadium
of three of them belongs to the genus Seimatosporium (Okane et al. 1996). The
teleomorph stadium for S. hypericinum (Ces.) Sutton has not been described yet
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(Sutton 1980). The discussed species was isolated from the leaves and stems or
only from the leaves of St. John’s wort in the United States in the state of Wiscon-
sin as well as in West European countries (Sutton 1975, 1980). In the years
1998-2000 the occurrence of S. hypericinum was found out on one-year-old and
two-year-old plants of St. John’s wort in the Lublin region (Zimowska 2002). Be-
cause Polish literature lacks a mycological study of S. hypericinum, studies were un-
dertaken on the occurrence of this species on the plants of St. John’s wort, its
biology and some elements of morphology.

Material and methods

The studies were carried out in the years 1998-2000 in the communes of
Fajstawice and Dziecinin in the Lublin district, on five one-year-old plantations
and five two-year-old plantations of St. John’s wort, “Topaz’ cv. The plants’ healthi-
ness was determined with the method by Zimowska and Machowicz-Stefaniak
(2004). Fungi were isolated from the superficially disinfected fragments of the
roots, stem base and the leaves of seedlings of growing plants using the method of
artificial cultures (Zimowska and Machowicz-Stefaniak 2004). Total numbers of
isolates of S. hypericinum obtained from different plant parts and sampling dates are
given in Table 1. In the first year of studies a mineral and glucose agar medium
with the brew of St. John’s wort was used, while the medium with a brew of St.
John’s wort was used in the following years (500 g of herb per 1 1 of medium). Be-
sides, in each year a mycological analysis was made of the stems and leaves of St.
John’s wort growing wild in the area of Leczynsko-Wtodawskie Lake District, in
Motycz, in Krasnik and in Fajstawice. The obtained colonies of S. hypericinum, after
obtaining to one-spore cultures were identified to the species on a glucose agar
medium with the brew of St. John’s wort after 14 days of keeping the cultures at
the temperature of 24°C, with no light access. The cultures of the fungus were
identified to the species using monograph of Sutton (1980). Besides, the morphol-
ogy of macroconidia of three isolates of S. hypericinum, D 1022, D 1080 and D 2869,
was studied on the basis of 300 spores (three isolates x 100 conidia). The spores
came from 14-day-old cultures of the fungus growing on glucose medium with the
brew of St. John’s wort.

Results

Observations on the healthiness of plants and the mycological analysis pointed
to common occurrence of S. hypericinum on St. John’s wort grown in the Lublin re-
gion (Tables 1, 2). The fungus was isolated from the stalks of the main shoot and
sideshoots of one-year-old and two-year-old bright red or red-amber colour plants
of the length ranging from 2 to 5 cm with characteristic necrotic spots (Phot. 1).
Such spots often appeared on the whole circumference of stalks and in the fork of
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Phot. 2. Red-amber necrotic spots of leaves
of St. John’s wort plants caused

. ; o by Seimatosporium hypericinum
by Seimatosporium hypericinum (photo by E. Zajecka)
(photo by E. Zajecka)

Phot. 1. Necrosis and cracks in the bark
of stems of St. John’s wort plants caused

the main stalk and side shoots. The area of the formed necroses was at first smooth
or slightly cracked, with no etiological signs. In two-year-old plants necrosis
moved inside the stem, which was accompanied by strong breaking of the epider-
mis and bark as deep as the core (Phot. 1). Acervuli and conidiospores with the fea-
tures characteristic of the genus Seimatosporium were found deep in the cracks. At
the end of the vegetation period also the mycelium hyphae with numerous swell-
ings formed singly, or in chains or knots. The fungus was also isolated from ne-
crotic spots, irregularly distributed on the surface of leaf blades (Phot. 2). Spots
were round, ranging from 2 to 5 mm in size, bright red with clearly lighter edges.
The necrotic surface was smooth, without any etiological signs. The size and espe-
cially the number of the described spots were considerably bigger than on the
leaves of one-year-old plants.

1306 isolates of S. hypericinum were obtained in the studies (Table 1). Within
that number, 241 came from one-year-old plants, and 1065 came from
two-year-old plants. Totally, 188 isolates of S. hypericinum were obtained from the
stems of St. John’s wort, and 1118 from the leaves. In particular years of studies,
independently of the plantation, the isolates constituted from 1.31 to 16.25% of
the isolates of all fungi obtained from the stems and from 45.44 to 94.48% of the
isolates of all fungi isolated from the leaves. Single isolates of S. hypericinum were
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Table 1

Number of Seimatosporium hypericinum isolates obtained from St. John’s wort
organs in 1998-2000

One-year-old plants Two-year-old plants
Organs . plants before | plants after | plants before Total
seedlings harvest winter last harvest
Roots 0 0 0 0 0
Stems 3 22 134 29 188
Leaves 9 207 463 439 1118
Total 12 229 597 468 1306
Total 241 1065 1306
Other species of fungi 1140 2 557 3697

obtained from the stems and leaves of six-week-old seedlings in 2000. The species
under discussion was isolated in all the studied years from one-year-old plants ana-
lyzed before the herb picking and from two-year-old plants after wintering and
before the last picking (Table 2). The studies found out no occurrence of S. hype-
ricinum on the roots of St. John’s wort (Table 1). Seimatosporium hypericinum was also
isolated from the leaves and stems of Hypericum perforatum L. plants growing wild
(Table 3). On the mineral medium applied in the first year of study for isolate fungi
from the plant tissues, colonies of S. hypericinum have irregular shape and formed
poor aerial mycelium which was often grown with fast-growing species of fungi
(Phot. 3). On the glucose medium with the brew of St. John’s wort the growth of
colonies was fast and the fungus formed typical macro- and microscopic features
with a considerable number of acervuli and conidia (Phot. 3). The formation of S.
hypericinum conidia on the glucose medium with the brew of St. John’s wort was ob-
served already on the second day of growth (Phot. 4). The mature spores of S.
hypericinum were spindle-shaped, slightly curved, 16.8-19.1 x 4.5 X 5.6 um in di-
mension, with one or two non-branched outgrowths on the top and basal cell (Ta-
ble 4, Phot. 5). The central cells of the spore were dark with a thick cell wall, while
the top and basal cells were hyaline and thin-walled.
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Table 3

Occurrence of Seimatosporium hypericinum on wild St. John’s wort plants
with red spots on stems and leaves necrosis symptoms

. 1998 1999 2000
Locality
stems leaves stems leaves stems leaves
Leczynsko-Wiodawskie Lake District + + + + + +
Motycz near Lublin B + : + + +
Area of Krasnik + + _ + B +
Area of Fajstawice + + + + + +

Phot. 3. 14-day-old colony of Seimatosporium hypericinum strain D 1080 on: A — mineral agar
medium, B - glucose agar medium with the brew of St. John’s wort (photo by E. Zajecka)

&y I O ) 5 R L

Phot. 4. Conidiogenous cells and developing conidia of Seimatosporium hypericinum
(magnification: 640 x) (photo by B. Zimowska)
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Table 4
The size of conidia of Seimatosporium hypericinum strain 1080 (um)

Culture medium Length Width Length of apical | Length of basal
appendages appendages
Glucose agar medium with the brew 16.8-19.1 4.5-5.6 13.1-16.5 7.5-12.5
of St. John’s wort
According to Sutton (1975, 1980) 15.0-18.5 4.5-5.5 12.0-17.0 7.0-13.0

Phot. 5. Conidiospores of Seimatosporium hypericinum (magnification: 1600 x)
(photo by B. Zimowska)

Discussion

Frequent isolation of S. hypericinum cultures from red-amber colour spots on the
leaves and stems as well as the confirmation of its pathogenic character in infection
tests (Zimowska in press) entitled us to consider S. hypericinum a dangerous patho-
gen to the leaves and stems of St. John’s wort in the Lublin region of herb cultiva-
tion. The morphology and the dimensions of the conidia from the culture medium
are consistent with the descriptions by Sutton (1980) and were the basis for con-
sidering the discussed fungus as S. hypericinum. Conidia of the discussed species are
formed in the process of holoblastic conidiogenesis (Hawksworth et al. 1995).
Seimatosporium hypericinum outgrowths are formed exogenously. This term was in-
troduced by Sutton in 1963 with an aim of distinguishing this type of outgrowths
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from those formed in the fungi from the genera Pestalotiopsis Stey., Truncatella Stey.,
Monochaetia (Sacc.) Alesch. and Seridium Ness. ex Fr. (Sutton 1975).

In consideration of dynamic growth and intensive sporulation of S.
hypericinum on the glucose agar medium with the brew of St. John’s wort, this
medium was regarded as the best for the isolation of S. hypericinum from the
plant material and for its growth. This information is consistent with the re-
sults of former studies by Marcinkowska (1977), who considered a medium
with tomato extract as the best for the sporulation of Septoria lycopersici Speg.
The mineral medium, in spite of being used for isolating fungi from the plant
tissues (Lacicowa 1970, Machowicz-Stefaniak and Zimowska 1998), proved to be
unsuitable for the isolation and growth of S. hypericinum.

The most frequent isolates of the fungus from the leaves and stems of
two-year-old plants after the winter period point to the ability of S. hypericinum to
survive on the wintering parts of plants. It is confirmed by the occurrence of
chlamydospores and the mycelium of the pathogen in the cracks of the stems of the
infected plants. Besides, intensive formation of chlamydospores was found out in
unfavourable conditions of the in vitro growth of the fungus (Zimowska 2002).
Positive results of the mycological analysis also point to the ability of S. hypericinum
to overwinter in the stems of St. John’s wort plants growing wild. It is very likely
that after the winter period the fungus restores its development and its ability to
form propagation spores, which make the source of primary infection for the
plants of St. John’s wort in spring. It is even more possible as the fungus does not
lose its vitality even at the temperature of 0°C (Zimowska 2002). The development
of disease symptoms caused by S. hypericinum, and especially their intensification is
associated with the period of plants’ full vegetation (July and August), and the op-
timum atmospheric conditions, which are considered to be the temperature of
24°C and periodical rainfalls (Zimowska 2002). The morphology of the pathogen’s
conidia, and especially the presence of non-branched growths on the top and basal
cells are bound to make the spread of the fungus spores easier. The discovery of S.
hypericinum in the years 1998-2000 on the plants of St. John’s wort cultivation in
the Lublin region has to be estimated as a negative phenomenon since this fungus
contributes to the decrease of the quality of “Herba hyperici” through the settlement
of the above-ground parts.

Summary

The studies on occurrence, biology and some morphology elements of
Seimatosporium hypericinum, the species isolated from plants of St. John’s wort culti-
vation in the Lublin region in 1998-2000 were carried out. Observations on plants’
healthiness and the mycological analysis pointed to common occurrence of S.
hypericinum on the above-ground organs of St. John’s wort plants. The fungus was
isolated from the stems of one-year-old and two-year-old plants showing symp-
toms of necrosis and cracks in the bark as well as from the leaves showing red-am-
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ber necrotic spots. The morphology and the dimension of the conidia obtained
from the glucose agar medium with the brew of St. John’s wort were the case for re-
garding this fungus as S. hypericinum. The statement of occurrence the chlamy-
dospores and the mycelium of S. hypericinum in the cracks of the stems and positive
results of the mycological analysis, point to the ability of the fungus to overwinter
in the stems of cultivated St. John’s wort plants as well as in those growing wild.

Streszczenie

WYSTEPOWANIE, BIOLOGIA I ELEMENTY MORFOLOGII
SEIMATOSPORIUM HYPERICINUM, PATOGENU DZIURAWCA
ZWYCZAJNEGO (HYPERICUM PERFORATUM)

Badano wystepowanie, biologie i elementy morfologii Seimatosporium hyperici-
num, gatunku izolowanego w latach 1998-2000 z roslin dziurawca zwyczajnego
(Hypericum perforatum) uprawianych na LubelszczyZnie. Obserwacje zdrowotnosci
roslin i analiza mikologiczna wskazaly na powszechne wystgepowanie S. hypericinum
na nadziemnych organach H. perforatum. Grzyb izolowano z lodyg roslin jednorocz-
nych i dwuletnich z objawami nekrozy i pekania kory oraz z lisci, na ktérych wyste-
powaly czerwono-bursztynowe plamy. Za uznaniem tego grzyba za S. hypericinum
przemawialy morfologia i wymiary konidiéw z pozywki agarowo-glukozowej z wy-
warem dziurawca. Wystepowanie chlamydospor i grzybni S. hypericinum w speka-
niach todyg oraz wyniki analizy mikologicznej roélin dwuletnich wskazaly na
mozliwo$¢ zimowania grzyba w porazonych roslinach uprawnych i dziko ros-
nacych.
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