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Introduction

The biopreparations are biological agents (fungi, bacteria, yeasts, protozoa and others), having
antagonistic effect against susceptible harmfull pathogenic and semi-pathogenic
microorganisms (genus Fusarium, Drechslera and others), they are used like plant protection
material. We used in our field and laboratory experiments the biopreparations of Czech
provenience - Supresivit (Trichoderma harzianum), Polyversum (Pythium oligandrum) and
Ibefungin (Bacillus subtilis). These named fungi were used also in other experiments in which
e.g. Trichoderma harzianum depressed some fungi of the genus Fusarium (Neethling and
Nevalainen, 1996) and antagonistic fungus Pythium oligandrum and antagonistic bacteria
Bacillus sublilis too (Vesely, 2001). Many of phytopathogenic fungi are transferred by the
soil (Gaeumannomyces graminis, Septoria spp. and others) which are suppressed by applied
antagonistic microorganisms. Main producers of trichothecene mycotoxins are the fungi of
the genus Fusarium. These mycotoxins like deoxynivalenol (DON,vomitoxin), nivalenol
(NIV), T-2 toxin, HT-2 toxin and FUS-X toxin were produced namely by the species of
Fusarium culmorum and Fusarium graminearum which we intercepted from spring barley in
our previous experiments. We assumed that the application of biopreparations leads to the
decreasing of the populations of Fusarium and also to the reduction of mentioned mycotoxins
levels.

Methods
Variants of field experiments with spring barley were following:

1. Control variant + ammonium sulphate
Vitavax + ammonium sulphate
Vitavax + (ammonium sulphate + Polyversum 3 g.kg™ fertilizer)
Vitavax + (ammonium sulphate + Ibefungin 10 ml.kg" fertilizer)
Vitavax + (ammonium sulphate + Supresivit 1 g.kg fertilizer)
(Vitavax + Polyversum 3 g.kg”' of the seeds) + ammonium sulphate
(Vitavax + Ibefungin 10 mLkg" of the seeds) + amonnium sulphate
(Vitavax + Supresivit | g.kg™" of the seeds) + amonnium sulphate
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We took away soil samples and we evaluated soil mycoflora including pathogenic fungi of
spring barley by the method of soil extraction. In our previous experiments we studied the
influence of different pre-crops (maize, sugar-beet, rape and cereals) on the level mycotoxins
(deoxynivalenol, nivalenol, T-2 toxin, HT-2 toxin, FUS-X toxin) which were analysed by the
method of gas chromatography.

We studied also the influence of meteorological factors on artificial infection with Fusarium
culmorum and the effectivity of the use of chemical fungicides. Artificial infection was done
by the spray of conidial suspension of Fusarium culmorum on spring barley (the
concentration 10° conidia per 1 ml) in the state of flowering,
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Results and discussion

In our experiments we evaluated the width of soil spectrum micromycetes before/afier the
growing of spring barley. In the beginning of the cultivation there were in the soil following
microfungi:  Penicillium spp., Aspergillus spp., Humicola sp., Fusarium spp. (F.
graminearum, I, sambucinum, F. poae, F. tricinctum, F. culmorum etc.). After the treatment
with the biopreparations (namely with Supresivit and Ibefungin) and the sowing of barley the
number of the genus Fusarium decreased in the comparison with the control. This decreasing
could be significant for lower plant’s infestation with the genus Fusarium during beginning of
the cultivation. The width of the spectrum after 1 month and after 2 month is visible from the
Table 1.

Tab. 1. 1 month after sowing the spectrum in single variants was as follows:

Vitavax Supresivit Ibefungin Polyversum

Fusarium Fusarium sp. Fusarium Fusarium

graminearum (25 %) graminearum graminearum

(12 %) (6%) (3%)

Fusarium culmorum | Fusarium  oxysporum | Fusarium Fusarium

(16%) (8%) oxysporum oxysporum

(8%) (34%)

Fusarium poae (4%,) | Fusarium Fusarium sp. (15%) | Fusarium sp. (5%)
chlamydosporum (6%)

Fusarium tricinctum

(2%)

Fusarium sp. (4%)

Paecilomyces sp.

2 month after sowing the spectrum of single variants was as follows:

Vitavax Supresivit Ibefungin Polyversum
Fusarium Fusarium Fusarium sp. Fusarium oxysporum
graminearum oxysporum (0%) (18%)

(25%) (9%)

Fusarium tricinctum | Acremonium sp. | Acremonium sp. (27 | Acremonium Sp.
(9%) 9%) %) (18%)

The populations of soil microorganisms could be divided on antagonistic microrganisms and
non-antagonistic microorganisms. The most soil micromycetes which we isolated were non-
antagonistic microorganisms.

After artificial infection with mycotoxigenic strain of Fusarium culmorum we found out that
there were great differences after different pre-crops.
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Fusarium infestation of spring barley grain after artificial infection with F.cu/morum and after
different precrops
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The amount in the Fig.! of Fusarium are composed from different species (F. culmorum, F.
graminearum, F. poae, F. tricinctum, F. chlamydosporum etc.). The most successfull
producers of trichothecene mycotoxins are £. culmorum and F. graminearum. The best pre-
crop with lower amount of the genus Fusarium were sugar-beet and cereals, but the worst
was the maize. More concentration of trichothecene mycotoxins in the seed of spring barley
was after the cultivation on the parcels with the maize like pre-crop. In the literature there
were found out the positive effects of biopreparations on phytopathogenic fungi and on the
plants (Vesely, 2001, Neethling and Nevalainen, 1996) which was confirmed in our work.

Conclusions

We found out that after the application of biopreparations (Supresivit and Ibefungin - less
Polyversum) changed the spectrum of soil micromycetes - the genus Fusarium were
depressed by antagonistic microorganisms (Trichoderma harzianum, Bacillus subtilis, less
Pythium oligandrum). We searched the soil spectrum during cultivation season. The
treatment with biopreparations lead like seed-treatment and in the mixture with ammonium
sulphate to the depression of some phytopathogenic fungi (the genus Fusarium). We assumed

427



Vol. 34 No. 1 2006 Cereal Research Communications

that the decreasing of amount of these fungi would have also the effect on the decreasing of
trichothecene mycotoxins in living environment. When it was lower amount of the fungi of
the genus Fusarium, the concentration od mycotoxins will be also lower.
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