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SUMMARY

Diseases attacking mountain cranberry (red whortleberry) were investigated in an area 
of the Szakonyfalusi Forest Reserve (between the villages of Szakonyfalu, Kétvölgy and 
Apátistvánfalva) in the Ôrség National Park. Trends in plant numbers were estimated on 
designated sample areas in order to determine the extent to which fungal diseases are 
responsible for a possible reduction in the number of plants of this species.
Laboratory analyses revealed several pathogenic fungi on plant samples exhibiting 
disease symptoms. These included biotrophic fungus species such as powdery mildew 
(Podosphaera myrtillina), rust (Thekopsora vacciniorum) and Exobasidium vaccinii. 
Two pycnidial fungal species (Phoma leptidea, Phyllosticta vaccinii) causing leaf spots 
on cranberry were also identified.
No correlation was found between the frequency of disease incidence or the extent of 
infection and changes in host plant numbers.
Keywords: mountain cranberry, fungal diseases, powdery mildew, rust.

INTRODUCTION

Wide-range research has been underway for many years on various groups of wildlife in 
the national parks of Hungary. Work has been primarily focussed on representatives of the 
plant and animal kingdom, while practically no data are available on the microscopic fungi 
occurring on protected plant species. Research in this field was initiated four years ago 
in the Ôrség National Park (Jandrasits and Fischl 2006a,b, 2007, 2008). The flora of the 
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Ôrség National Park, established on March 8th 2002, is extremely varied. The most valuable 
region botanically is the Vend region, which belongs to the Styrian flora group, making 
up part of the Noricum flora of the Eastern Alps, while the rest of the park belongs to the 
varied, transitional flora of Vas County in the Praenoricum region (Bonczóné 1983).
The flora of the Ôrség region has been widely researched. The first data were reported 
by the famous Dutch botanist Clusius in the 16th century (Clusius 1583). There are over 
a hundred protected plant species in the park, many of which (Carex canescens, C. hart-
mannii, Alchemilla xanthochlora) can only be found in the Vend region (Barbácsy and 
Tolnai 1996). Of the protected plants cranberry is a short-stemmed, evergreen bush with 
hard leathery leaves. The flowers form short clusters at the ends of the shoots. The bushes 
flower in May or June. The berries are round and crimson in colour. The species grows 
on soil poor in lime on heaths dotted with birch, in Scotch fir woods, and on the edges 
or clearings of deciduous forests (Farkas 1999). In the Ôrség region the most flourishing 
cranberry populations are located in the Vend region, though small, endangered stands 
consisting of only a few hundred bushes also occur here. The objective of the present work 
was to reveal fungi hosted by cranberry.
In addition to Hungarian microscopic observations (Bánhegyi et al. 1985–1987), foreign 
reference sources (Brandenburger 1985, Farr et al. 1995) were used to identify the fungus 
species isolated from cranberry, as these gave a more detailed description of the fungal 
diseases attacking this protected plant.

MATERIALS AND METHODS

The Szakonyfalu 71D (D1 + D2) forest section is situated in the northern protected zone 
of the Szakonyfalusi forest reserve (Figure 1.) and consists of a mixture of deciduous trees 
and Scotch firs, while the shrub layer includes green alder, black alder and juniper. Other 
protected species are running clubmoss, groundcedar and various pyrola species. The 
spread of cranberry in this forest section was examined on two 10 x 10 m2 sample areas, 
one on the ridge at the top of the hill in the northern part of the forest section, and the other 
approx. 150–200 m to the south of this area. During the experimental period, the sides of 
the sample areas were marked with white cord attached to four posts at the corners.
Samples were collected on several occasions during both the vegetation period and the 
dormancy period (evergreens), from spring till winter.
Plant parts exhibiting disease symptoms (leaf spots, leaf deformation, discoloration, with-
ered shoots) were found on cranberry on several occasions. These were labelled and sent 
to the Plant Pathology Laboratory of the Plant Protection Institute at Pannon University.
The diseased plant parts were kept in a moist chamber for 1–7 days at room temperature. 
Samples were taken for microscopic analysis every two days. Ocular and slide micro-
meters were used to determine the length and breadth of the various reproductive bodies 
and conidia. Digital images of the disease symptoms and reproductive bodies were taken 
using a Flex-cam video camera and saved straight to a computer.
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RESULTS AND DISCUSSION

The examined area is depicted in Figure 1. The sample area at the top of the ridge (No. 1) 
had a large number of cranberry plants, therefore the area was divided into four equal parts 
to facilitate counting. A total of 672 + 786 + 1648 + 2298 = 5404 shoots were counted, cov-
ering some 90% of the sample square. On the second sample area, 150–200 m to the south 
of the first, only 346 shoots were counted, covering approx. 5 m² of the 100 m² area.
The fungal species detected on cranberry and the symptoms associated with them are 
listed in Table 1.
The damage caused to cranberry by the rust Thekopsora vacciniorum Karsten is illustrated 
in Figure 2. Characteristic symptoms with the uredospore colonies formed on the abaxial 
surface of the leaves. This rust species is autoecious with deficient development. The uredo-
spores measure 16–31 x 12–26 µm. The disease occurred sporadically on the sample area.
The fruiting bodies, i.e. cleistothecia (more recently called chasmothecia) of the powdery 
mildew Podosphaera myrtillina (Schubert ex Fries) Kunze et Schmidt 4–6 appendices 
characteristically formed on their surfaces (Figure 3.). The chasmothecium has an average 
diameter of 85–92 µm and the ascospores measure 25–28 x 12–17 µm. The disease was 
fairly widespread on the sample area, but did not cause profound damage.

Figure 1. Areas in the Szakonyfalu 71D forest section
from which cranberry samples were taken

(squares 1 and 2 – designated sample areas,
hatched area – occurrence of large numbers of cranberry shoots)
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Figure 2. Cranberry rust (Thekopsora vacciniorum)
uredospores in leaf tissue

Table 1. Fungus species detected on cranberry
(Vaccinium vitis-idaea L.)

Detected fungus
species

Taxonomical
 place

Typical symptoms
and habit

Frequency of
occurrence

Podosphaera myrtillina Ascomycota
Erysiphales

Grey-white powdery coating on the 
leaves, containing a small number
of sexual fruiting bodies, biotrophic

Weak

Thekopsora vacciniorum Basidiomycota
Uredinales

Small yellow rust colonies on the 
abaxial leaf surface; biotrophic

Sporadic

Exobasidium vaccinii Basidiomycota
Exobasidiales

Leaf deformation, spoon-shaped 
leaves, crimson discoloration with 
a sharp boundary on the adaxial 
surface, chalk-white patches on the 
abaxial surface; biotrophic

Sporadic

Phoma leptidea Deuteromycota
Sphaeropsidales

Spots and withering at the leaf tip; 
necrotrophic

Weak

Phyllosticta vaccinii Deuteromycota
Sphaeropsidales

Round grey spots on the leaves with 
dark brown edges and black pycnidia 
in the centre; necrotrophic

Moderate

Discosia strobilina Deuteromycota
Sphaeropsidales

Shiny, round, flattened pycnidia on 
the leaf-blade; saprotrophic

Sporadic
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Figure 3. Sexual fruiting bodies (chasmothecia) of Podosphaera myrtillina (A), 
one chasmothecia with one ascus being released from the fruiting body (B) and 

the dichotomically branched appendices of the fruiting body (C)

A B

C

Leaf deformation characteristically caused by Exobasidium vaccinii (Fuckel) Woronin 
(Figure 4.) was observed on cranberry leaves fairly frequently in the sample area, parti-
cularly in mid-summer.

Figure 4. Leaf distorted upon infection by Exobasidium vaccinii
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Two nectrotrophic pycnidial fungi (Phoma leptidea Sacc. and Phyllosticta vaccinii Earle 
[syn.: P. putrefaciens]) caused similar leaf spots on cranberry leaves. The round spots are 
initially dark purple and often appear at the edge of the leaf. The centre of the spot then fades 
to grey. Tiny black dots scattered over the spots singly or in groups indicated the presence 
of pycnidia. The pycnoconidia of Phoma leptidea are small (4.5–5.5 x 4 µm), spherical, 
hyalin and unicellular, whereas the hyaline and unicellular pycnidia of Phyllosticta vac-
cinii are thin-walled and fragile (Figure 5.), with slightly elongated pycnoconidia with 
rounded ends, measuring 5.5–6.5 x 2.5 µm. On the sample area most of the leaf spots 
were caused by Phyllosticta. In addition to the parasitic fungi listed, a saprotrophic fungus 
species waso identified.

Figure 5. Pycnidia of Phyllosticta vaccinii in leaf tissue

Figure 6. depicts the flattened pycnidia and sausage-shaped conidia of Discosia strobilina 
Lib. (syn.: D. atroceras). The hyalin conidia, which measure 21–25 x 3–3.5 µm, have three 
cross-walls, with a 10–13 µm bristle at each tip. This fungus was only identified in one 
sample taken from the tips of withered leaves.
On the whole, various types of fungus species (biotrophic, necrotrophic and saprotrophic) 
were found on the protected plant species (Vaccinium vitis-idaea L.) investigated. The 
results suggest that in addition to studies of the phyto- and zoocoenoses making up the 
ecosystem, research should also be conducted on the mycocoenoses of microscopic fungi. 
Due to a lack of knowledge of microscopic fungi, many nature protection specialists do 
attribute the reduction in plant numbers of protected species to changes in the habitat or 
modifications in the weather conditions (long periods of drought, flooding or water-log-
ging in early spring, uneven rainfall distribution). Nevertheless, severe infections caused 
by pathogenic fungi may doom many isolated plant populations with low plant numbers.
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A vörös áfonya (Vaccinium vitis-idaea L.) gombás megbetegedései
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JANDRASITS LÁSZLÓ1 – FISCHL GÉZA2

1 Ôrségi Nemzeti Park Igazgatósága
Ôriszentpéter

2 Pannon Egyetem
Georgikon Mezôgazdaságtudományi Kar

Növényvédelmi Intézet
Keszthely

ÖSSZEFOGLALÁS

A szerzôk az Ôrségi Nemzeti Parkban, a Szakonyfalusi erdôvédelmi rezervátum területén 
(Szakonyfalu, Kétvölgy és Apátistvánfalva községek által határolt rész) vizsgálták a vörös 
áfonyán megjelenô betegségeket. A vörös áfonya egyedszámának alakulását kijelölt minta-

Figure 6. Flattened pycnidia and 3-cross-walled, bristled conidia
 of Discosia strobilina
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területeken mérték fel. A vizsgálatok annak tisztázására is irányultak, hogy az adott gomba-
betegségek mennyiben befolyásolják ezen növényfaj egyedszámának esetleges csökkenését.
A laboratóriumi vizsgálatokkal sikerült azonosítani több kórokozó gombafajt, amelyek 
ezen a növényen megtalálhatók.
A felmérések során begyûjtött betegségtüneteket mutató növényekrôl laboratóriumi vizsgála-
tok segítségével kimutatták a biotróf életmódot folytató lisztharmat (Podosphaera myrtillina), 
rozsda (Thekopsora vacciniorum) és az Exobasidium vaccinii gombafajokat. A vörös áfonya 
levélfoltosságát okozó két piknídiumos gombafaj (Phoma leptidea, Phyllosticta vaccinii) is 
azonosításra került. A betegségek elôfordulásának gyakorisága, a fertôzések mértéke és a 
gazdanövény egyedszámának változása között nem találtak összefüggést.
Kulcsszavak: vörös áfonya, gombás megbetegedés, lisztharmat, rozsda.
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