Plant Protection Science — 2002

Evaluation of Fusarioses in Selected Grass Species

B. VOZENILKOVA* and F. KLIMES

Faculty of Agriculture, University of South Bohemia, 370 05 Ceské Budéjovice,
Czech Republic

*E-mail: vozenil@zf.jcu.cz

Abstract

In the years 1999-2001 we observed the spread and harmful effects of pathogenic fungi causing the dying of some grass
species in permanent grass growths. The most common and frequent cause of the dying (winter freezing injury) is the
fungus Microdochium nivale known also as Fusarium nivale, or Gerlachia nivalis (imperfect stage) - snow mould. The
evaluation was carried out in dominant species (Deschampsia cespitosa, Festuca rubra, Holcus mollis) in permanent
grass growths in the central part of the Bohemian Forest (locality Zhtafi (1050-1080 m a.s.l.). The experiment involved
three treatments: (1) Mulched growth (mulched only once), (2) Unharvested growth (fallow land) and (3) Mown growth
(mown once in a year). The phytopathological evaluation took place during the vegetation periods in of 1999-2001 at
three particular times (May, June, July). Our investigation has shown the most considerable development of the fungi of
the genus Fusarium in the unharvested growth with serious decline of Festuca rubra, which deteriorates the conditions
for subsequent fodder crops. On the other hand, the mown growth showed the least extent of fungi-attacked dominant
grass species. The least occurrence of harmful Fusarium sp. div. disease (fusariosis) was found in Deschampsia cespi-
tosa whereas the most serious damage occurred in Festuca rubra. From the viewpoint of temporal dynamics of fungal
disease, the increase took place at the beginning of the second (1999) and first (2000, 2001) decade of May. In the tested
dominant grasses we determined the genus Fusarium as the cause of fungal disease. Apart from further undetermined
species, Microdochium nivale and Fusarium solani were the most frequent species.
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INTRODUCTION

The last years have witnessed considerable decline
of interest in mountain meadows management. From
the often inappropriate intensive management of some
areas at the time of the former agrarian boom we
have moved in the opposite direction - to abandon-
ment of many originally cultivated areas (KLIMES &
KVET 1997b).

The remaining anthropogenic non-forested areas in
the Bohemian Forest depend on human management.
On selected managed sites this means preservation of
favorable conditions for sustainable reproduction of
the genetic pool of mountain grassland biota (KLIMES
& KVET 1997a).

We concentrated on the spread and harmfulness
of pathogenic fungi causing damage to and death of
some grass species (Deschampsia cespitosa (L.) P.
Beauv., Festuca rubra L., Holcus mollis L.). The
most common harmful agent is the fungus Microdo-
chium nivale (Fr.: Fr.) Samuels & I. C. Hallet, of the
order Hypocreales, class Ascomycetes, known better
as Fusarium nivale (Fr.) Sorauer or Gerlachia nivalis
(Ces. Ex Berl. & Voglino) W. Gams et E. Miiller (im-
perfect stage) - snow mould (CAGAS 1998). According
to SCHUMANN and BACKHAUS (1988), this species is
dominant in the develoment of fusarioses occurring
on the shoots of Lolium multiflorum Lam. var. mul-
tiflorum from the start of the growing season to the
second grass cut. SNUDERS and WINKELHORST (1996)
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investigated a grass turf in western Europe and proved
that it was not the snow mould (Microdochium nivale)
but other species of Fusarium [F. cerealis (Cooke)
Sacc., F. graminearum Schwabe, F. culmorum (Wm.
G. Sm.) Sacc. and F. acuminatum (Ellis & Everh.)]
that were causing serious damage to grassland in the
areas where Lolium perenne L. and Festuca rubra L.
were dominant.

MATERIAL AND METHODS

The spread and harmfulness of pathogenic fungi
suppressing dominant species of grasses (Deschampsia
cespitosa, Festuca rubra, Holcus mollis) was observed
mainly from the phytopathological viewpoint. The
experimental investigation itself was carried out in
1999-2001. The experimental site (Zhifi in the Sumava
National Park) is situated at 1150-1180 m a. s. 1. In our
experiments, we tested three treatments (K - mowing,
M - mulching, L - unharvested stand). Mowing was
accomplished on July 10, 1999, July 15, 2000, and
on July 15, 2001. Mulching was on July 11, 1999,
July 14, 2000, and on July 16, 2001. Observations
of each treatment were carried out in three replicate
plots (3 X 30 m?).

Phytopathological analysis of plants with symptoms
indicating an attack by Fusarium fungi was carried out
in all treatments and replicates in May, June and July
i.e. before mowing or mulching. In this experiment, we
applied the method of symptoms evaluation in plants
according to DIXON and DOODSON (1971).
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We also evaluated the impact of the attack of
Fusarium fungi on dominant grass species consider-
ing their phytocenological dynamics.

The isolation, cultivation and determination of the
fungi of the genus Fusarium was performed regularly
at each sampling time, on agar nutrient media (2%
potato-glucose agar and SNA-Synthetischer niahrst-
offairmer Agar), according to GERLACH and NIRENBERG
(1982) and FASSATIOVA (1979).

The basic meteorological data during the observa-
tion period were summarized by KVET (1999, 2000,
2001).

RESULTS AND DISCUSSION

On the experimental site at Zhaii we observed grasses
dominant in permanent grass growths attacked by
fungi of the genus Fusarium. Of the dominant grasses,
we concentrated mainly on Deschampsia cespitosa,
Festuca rubra and Holcus mollis.

Quality assessment was accomplished in each tratment
and replicate at 10 points where we always evaluated
ten plants according to the following scale (DIXON &
DOODSON 1971):

I - healthy plant, no symptoms of attack (0%)
II - moderate symptoms of attack (1-20%)

III - medium symptoms of attack ( 20-50%)

IV - strong symptoms of attack (50-75%)

V - withering or dead plant (75-100%).

During the entire vegetation period, we observed
the development of fusarioses in the selected grasses.
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Figure 1. The effect of different treatment on reduction of the Fusarium fungi
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Figure 2. The development of the Fusarium fungi on selected grass species depending on the evaluation date
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Figure 3. The extent of attack of selected grass species by the Fusarium fungi

The strongest impact of fungus infection was recorded
at the beginning of the second decade of May in 1999
and of the first May decade in 2000, 2001. Statisti-
cal evaluation was made by means of non-parametric
Kruskal-Wallis test, and the influence of both sampling
date and treatment was highly significant in Festuca
rubra, Deschampsia cespitosa and Holcus mollis.
For the assessment of differences between particular
categories we used Tukey HSD test. As to the date of
evaluation, a statistically highly significant difference
was found between the first (May), second (June) and
third (July) assessments of quality in all observed
grasses (Figure 2). In the experimental area, where
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we observed possible influences of various types of
management on the occurrence of fusarioses in grass
growths, statistically highly significant differences were
recorded between the following treatments: mulching
and mowing, mulching and fallow land, and mowing
and fallow land. Total differences between individual
treatments applied to the grass growth were highly
statistically significant (Figure 1).

During the observation of the attack of Fusarium
fungi on selected grass species, considerable statisti-
cal differences existed between the extent of attack
observed in Deschampsia cespitosa and Festuca rubra,
and also in Festuca rubra and Holcus mollis. The least
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extent of fusarioses was recorded in Deschampsia
cespitosa whereas the most serious damage was found
in Festuca rubra, especially in unharvested growths
(Figure 3).

In these growths Festuca rubra also exhibited the
most serious decline of occurrence: from the original
cover degree of 30-40% to only 3-6%. In mulched
growths of Festuca rubra, its moderate retreat was
also recorded, approximately to 20-30%, owing to the
attack of infection. The increased attack by fusarioses
found in mulched and mainly unharvested Festuca
rubra stands creates worse conditions for subsequent
fodder production. The retreat of Festuca rubra in the
observed stands was serious mainly with respect to
the fact that this species represents the only cultural
grass in the cenoses of interest.

Also SNIJDERS and WINKELHORST (1996) found
serious damage caused by Fusarium fungi to grass
stands dominanted by Festuca rubra.

The entire evaluation of differences between par-
ticular years (1999 and 2001) was statistically non-
significant.

In the dominants from the mulched, unharvested
and mown growths tested in vitro, we determined the
agens causing fungal diseases - fungi of the genus
Fusarium. Apart from other unidentified species,
Microdochium nivale and Fusarium solani (Mart.)
Sacc., identified by J. HYSEK and M. ZEMANKOVA,
at the Research Institute of Crop Production, Division
of Plant Medicine in Prague-Ruzyné belonged to the
most numerous species.
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