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Mycotoxins are secondary metabolites produced by fungi, mainly from genera
Fusarium, Aspergillus and Penicillium. About 300-400 mycotoxins are known today
to be contaminants of cereals and food products. Mycotoxins can enter human
body in different ways, but mainly through consumption of contaminated food.
The FAO report (2000) concerning the content of mycotoxins in agricultural crops
in different production systems showed that there were no differences in the con-
tent of these compounds in products from organic and conventional farming sys-
tems. However, many recent research results showed also that such differences
may have occurred.

The aim of this research was comparison of the presence of toxigenic fungi and
mycotoxins in oats and its products from organic and conventional farming sys-
tems. The main aim was achieved through realization of particular aims: determi-
nation of toxigenic fungi number in the kernels of oats from conventional and
organic production systems; determination of mycotoxin content in oats kernels
collected from organic and conventional farms, two collections of oats cultivars
and in oat products; determination of the influence of weather conditions, crop ro-
tation, fertilization and tillage on the occurrence of fungi and mycotoxins in oats
kernels; determination of the capacity of Fusarium poae isolates to produce myco-
toxins; identification of F. poae isolates using primers complementary to the poly-
morphic fragments of the genome; determination of genetic polymorphism of F.
poae isolates based on fragments of sequences of few genes coding trichodiene
synthase, enniatin synthase and part of IGS genome region.

In the years 2006-2008 oat grain samples were collected from organic and con-
ventional farms from East Poland from following provinces: lubelskie and swigto-
krzyskie. In 2007 oat grain samples were collected from conventional collection of
oat cultivars from Experimental Station of Cultivars Evaluation in Uhnin and also
in 2009 grain samples were collected from organic collection of oat cultivars from
The Agricultural Advisory Centre in Brwinéw, Branch Office in Radom. Fusarium
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poae isolates selected for cultivation in liquid medium were isolated from oat,
wheat, rye, barley and triticale grain deriving from organic and conventional farms
from East Poland in 2006-2008 and also from organic and conventional collections
of oat cultivars from Uhnin and Radom. Oat products were purchased in
2008-2009 in Lublin local market.

Conventional methods for culturing and identifying genera of fungi based on
cultural and morphological features were used. Only Fusarium spp. were identified
to species using conventional and PCR molecular method. DNA sequencing was
used for determination of polymorphism of F. poae isolates based on parts of DNA
genomic sequences. ELISA immunoassay method, gas chromatography (GC) with
electron capture detector (ECD) and gas chromatography with mass detector (MS)
were used for deoxynivalenol (DON), toxin T-2 and HT-2, diacetoscirpenol
(DAS), nivalenol (NIV), sum of aflatoxins, ochratoxin A and B determination.

Mycological analysis of oats kernels from organic and conventional farms
yielded 2140 isolates of fungi classified in 16 different species or genera and
non-sporulating mycelium. The most frequently isolated fungi were Alternaria spp.
Fusarium poae was among the most frequently isolated Fusarium head blight patho-
gens. The remaining fungi from genus Fusarium, i.e. F. sporotrichioides and F.
langsethiae were isolated less frequently. In 2007 Fusarium spp. were isolated signifi-
cantly more frequent in samples from organic farms in comparison with the years
2006 and 2008. There was also a statistically significant difference in the level of
Fusarium spp. isolates in samples from conventional farms in 2007 in comparison
with 2006. In 2007, the fungi from genus Fusarium were significantly more fre-
quently isolated from oat kernels collected in organic farms than conventional.

Mycological analysis of oat kernels from organic oats collection of cultivars
yielded 828 isolates of fungi classified in 10 different species or genera and
non-sporulating mycelium. The statistically significant difference occurred only in
the case of fungi from genus Alternaria. Oat kernels from ‘Gniady’ cultivar con-
tained significantly less isolates of Alternaria spp. Mycological analysis of oats ker-
nels from organic oats collection of cultivars showed that F. poae was the only
species isolated from genus Fusarium.

DON was most frequently detected mycotoxin in oat kernels from farms and
oat cultivars collections. Comparison of mycotoxin content in grain from organic
and conventional oats indicated a significantly greater concentration of aflatoxins
in the grain harvest in 2006 in samples from organic farms. Considering all the
study years, a statistically significantly greater concentration of DAS was obtained
in conventional farms in comparison with organic. There were no differences in the
concentrations of other mycotoxins between the two production systems. Deter-
mination of mycotoxins content in oat kernels from organic oat cultivars collection
showed that DON concentration is greater in kernels from ‘Krezus’ cultivar. No
statistically significant differences were obtained in the levels of other mycotoxins.
Mycotoxin content analysis of oat kernels from conventional collection showed
few cultivars in which this secondary metabolites were not detected: ‘Cwal’,
‘Deresz’, ‘Flemings Profi’ and ‘Pogort’. The number of correlations found be-
tween the presence of fungi and mycotoxin levels, was three times bigger in
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the samples from organic farms than in the samples from conventional farm-
ing system.

Fertilization, forecrop and weather conditions have an influence on presence of
fungi and mycotoxins in oat grain from organic and conventional farms. It was
found that concentration of HT-2 toxin was greater after winter wheat. Statistically
significant difference was obtained in case of the number of Fusarium spp. isolates
in oat after mineral fertilization in comparison to manure. The weather conditions
had an influence in particular on the number of fungi from genus Fusarium.

Analysis of DNA sequences from F. poae has allowed to map the geographical
distribution of isolates whose nucleotide sequences showed the greatest
homology. The F. poae isolates from various cultivars were divided into two main
groups, depending on the location from which samples were collected, including
geographically distinct areas. The results obtained on the basis of sequence simi-
larity revealed that F. poae isolates from Chwatowice were a group of the most ge-
netically similar fungi.

Analysis of F. poae strains ability to produce mycotoxins showed that isolates
obtained in this research were able to produce zearalenone (ZEN), and less fre-
quently - DON. In two cases it was found that isolates of this species were capable
of producing both mycotoxins. There are only a few literature reports containing
similar results because strains of F. poae do not usually synthesize ZEN and DON.
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