SHORT COMMUNICATIONS

University of Agriculture, Krakéw, Poland

CONTRIBUTION TO THE OCCURRENCE AND PATHOGENICITY
OF CHALARA OVOIDEA IN BEECH STANDS IN POLAND

H. Stepniewska and R. Jankowiak

Key words: Fagus sylvatica, beech decline, blue-stain fungi

The decline of European beech has been reported in Poland since the
mid-1980s. The majority of observations suggest that abiotic factors, Cryptococcus
fagisuga and pathogenic fungi are the likely cause of the disease. Several pathogens
are regarded as beech decline-causing agents including species of Nectria, Phyto-
phthora, Armillaria and Hypoxylon. Recently, Chalara ovoidea was also found on dis-
colored beech planks and on necroses of tree stems in Poland (Kraj and Kowalski
2005). Fungi from the genus Chalara include important plant pathogens such as
Thielaviopsis basicola (syn. Chalara elegans) (Harrington 1993) and Chalara fraxinea
(Kowalski and Holdenrieder 2009) or sapstain fungi. Information about the possi-
ble role of Ch. ovoidea in the process of dying of European beech is lacking.

Chalara ovoidea was recovered from bleeding cankers on the stems of mature Eu-
ropean beech growing in forest stands in the Bircza Forest District (SE Poland). In
these stands, symptoms of beech decline were observed and, typically, bleeding
canker occurred. Recently (Stepniewska and Dtuszynski 2010), Phytophthora
cambivora was isolated from stem lesions in these beech stands. Methods of Ch.
ovoidea isolation were the same as described by Stepniewska and Dtuszynski
(2010). Bark samples within the range of bleeding cankers were taken from 28 ma-
ture trees in three stands. Chalara ovoidea was recovered from eight (29%) trees.
Isolates were identified on morphological criteria.

To investigate the impact of Ch. ovoidea on European beech, pathogenicity trials
were conducted on two-year-old Fagus sylvatica seedlings. Two strains representing
Ch. ovoidea (348.09, 352.09) were analyzed and one strain of the known pathogen
P. cambivora (528.08) was used as positive control. Sterile MEA was used as nega-
tive control. On the 23t of December 2009, 45 seedlings were inoculated with se-
lected isolates (15 seedlings for each isolate). In addition, 15 plants were
inoculated with sterile MEA as controls. Inoculations were made by cutting a bark
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flap (4 x 8 mm) with a sterile scalpel, placing inoculum on the exposed sapwood
surface and covering it up with the bark flap and a Parafilm® M strip, as described
by Krokene and Solheim (1998). The inoculum consisted of a 3 mm mycelial disc
from an actively growing culture on 2% MEA or sterile 2% MEA (control). Ten
weeks after inoculation the length of necroses was measured. The data were ana-
lyzed using analysis of variance (ANOVA). Significant differences between treat-
ments were further evaluated by Fisher’s (LSD) test (STATISTICA® 6.0; StatSoft,
Inc., Tulsa, USA).

Phytophthora cambivora killed over 20% of the two-year-old plants within 10
weeks after inoculation. The development of brownish lesions on stems was obvi-
ous after six—eight weeks. No control plants or plants inoculated with Ch. ovoidea
died. The average lesion length for P. cambivora, Ch. ovoidea and control were 26.5
mm, 7.6 mm and 3.6 mm, respectively. Lesions associated with P. cambivora were
significantly longer than any other, including control. Both isolates of Ch. ovoidea
also induced significantly longer lesions than the sterile inoculated control plants.
The injuries of the four control plants showed very strong occlusions within 10
weeks of inoculation (Phot. 1). The organisms used for inoculation were success-
fully reisolated from 100% of plants.

This is the first information about the occurrence frequency and possible
pathogenicity of Ch. ovoidea in beech stands in Poland. Lesions caused by Ch.
ovoidea after inoculation of F. sylvatica seedlings differed significantly from control.
These lesions, however, did not differ more than by 4 mm from the control and
they seem not important from the point of view of pathogenesis. Among the organ-
isms used for inoculation, only P. cambivora, a well known pathogen of European
beech (Jung 2009), was able to cause severe disease symptoms. Therefore, despite
the relatively frequent presence of Ch. ovoidea in degraded plant tissues, we con-

Phot. 1. Symptoms of the inoculated beech stems. Upper row: stem cross sections
in the inoculations points — Phytophthora cambivora (A), Chalara ovoidea (B) and control (C).
The arrow indicates the parenchyma and cambium killed. Lower row: lesions
on the stem surface caused by P. cambivora (D), Ch. ovoidea (E) and control (F).
The lesions were observed 10 weeks after inoculation (photo by R. Jankowiak)
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sider that the fungus acted as a typical injury sapstain pathogen with very low viru-
lence to living trees.
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