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Oilseed rape is the most important oil plant in Poland. Since 2004 its growing
area has increased by 60%. Increasing demand for oil seeds is not only related to its
importance as a material in comestible production, agriculture and industry, but
also to the production of biofuel. Currently, agronomic research on the cultivation
of oilseed rape is intensified, in order to maximize yield and reduce costs in crop
production. One of the agricultural technology elements is the protection of crop
plants against fungal diseases, which – in accordance with the principles of inte-
grated pest management – should be limited to necessary procedures done in opti-
mum time.

Among the diseases that affect oilseed rape, one of the most damaging is stem
canker of brassicas. It is caused by two species of fungi: Leptosphaeria maculans
([Desm.] Ces. et de Not.) and L. biglobosa (Shoemaker and Brun, 2001). The fungi
have a conidial stage Phoma lingam ([Tode ex Fr.] Desm.). The main source of plant
infection are ascospores originating from pseudothecia – fruiting bodies of the per-
fect stage, produced on oilseed rape stubble from the previous vegetative season.
The main goal of this work was to study the development of the generative stage of
L. maculans and L. biglobosa to determine the biology of the pathogens and to find
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out optimum time of chemical protection of oilseed rape against stem canker of
brassicas in Poland.

The rate of pseudothecia maturation of Leptosphaeria spp. was evaluated in five
growing seasons – from 2004/05 to 2008/09. In autumn of 2005–2007, the studies
were done at 24 experiment sites, whereas in the autumns of 2004 and 2008, as
well as in the spring of 2005–2009, studies were done at six sites located in differ-
ent climatic regions in western Poland. Mature pseudothecia – containing fully
formed ascospores, were observed both in autumn and spring but in every case the
rate of their development was much higher in the autumn (September–Novem-
ber). The period necessary to gain maturity by the fruiting bodies collected from
different climatic regions varied, depending on the region and season, and ranged
from 7 to 13 weeks after harvest. Fruiting bodies from experiment sites located in
the same climatic region matured in a similar time, what proves that results ob-
tained at one experiment site can be extrapolated to the whole climatic region.

Mature pseudothecia are able to release the spores of L. maculans and L.
biglobosa. This process depends on rainfall. Monitoring of spore concentrations was
done using volumetric spore samplers located at six sites/climatic regions. In each
season, the dates of the earliest and the highest spore concentration differed signif-
icantly. Every autumn from 2004 to 2008, the first ascospores of Leptosphaeria spp.
were always observed in the Lower Silesia and Opole region (before mid-Septem-
ber). The highest concentrations – reaching 501.5 ascospores in 1 m3 of air were
also found in these regions. The ascospore release was subjected to the diurnal cy-
cle – the highest spore concentrations were observed during the day and the lowest
at night. The results obtained with two volumetric traps located at the distance of 2
m from each other were strongly correlated and confirmed the correctness of
methods used in this study.

Ascospores of L. maculans and L. biglobosa do not differ in size and shape,
so the discrimination of these species is unattainable by visual methods. In this
study, a technique of their isolation and molecular detection from Melinex tapes
was developed, which enabled identification of DNA of both fungal species. Quan-
titative DNA detection was done using Real-Time PCR with Sybr Green dye and
sequentially specific double-labeled probes. Samples were collected each autumn
from 2004 to 2008 at six sites located in western Poland. Results obtained with
both methods were correlated. In the autumn, the propagules of both pathogens
causing stem canker were present in the air, but the proportions between them sig-
nificantly differed in space and time. In most cases the DNA of L. maculans was
found earlier than that of L. biglobosa. A statistically significant correlation between
the number of ascospores observed in microscope slides and the total concentra-
tion of fungal DNA of L. maculans and L. biglobosa were obtained. The changes in
spore number were proportional to diurnal concentration of Leptosphaeria spp.
DNA at different locations and days of research.

The sensitivity of conventional PCR using species-specific primers to L. macu-
lans and L. biglobosa was lower than the sensitivity of quantitative PCR, but suffi-
cient to be used as a tool in the decision support system. It was demonstrated that
knowledge of the proportions of the two species belonging to Leptosphaeria genus is
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important in combating the stem canker, due to the higher doses of active com-
pounds necessary for the effective protection of oilseed rape plants against L.
biglobosa. In the experiment carried out in vitro on agar plates supplemented with
fungicides and active substances, all of them inhibited mycelium growth of L.
maculans and L. biglobosa, but the most effective active substances were flusilazole
and metconazole.

The field experiment at the Institute of Plant Genetics, Polish Academy of Sci-
ences, in Cerekwica near Szamotuły for four consecutive years (from 2004/05 to
2007/08) was done to determine the effectiveness of fungicide treatments, de-
pending on the date of their application, based on the knowledge of Leptosphaeria
spp. spore concentration, obtained using volumetric traps located in Poznań. The
effectiveness of treatments compared the following five periods of fungicide appli-
cation: 1) autumn – the growth stage of four–six leaves of oilseed rape plants, i.e.
BBCH 12–19, 2) autumn – after the first observation of Leptosphaeria spp. asco-
spores, 3) autumn – after the observation of the highest concentration of asco-
spores, 4) autumn – based on economic thresholds of disease harmfulness, i.e.
15–20% of infected plants, 5) early spring. The experiment was conducted in a ran-
domized complete block design with three cultivars of different genetic origin and
plant growing habit.

Each season, the highest percentage of infected plants was observed in
the control variants not treated against stem canker of brassicas. A single treat-
ment following the detection of the primary inoculum in air samples was always
more effective than crop protection according to the BBCH 12–19 growth stage,
thresholds of the economic harmfulness or early spring fungicide applications. The
reduction of stem canker symptoms on oilseed rape plants resulted in higher seed
yield, hence the highest increase of seed yield was recorded in treatments applied
after the first or maximum concentration of Leptosphaeria spp. ascospores or when
they were done twice, following both periods of ascospore release. The fungicide
treatment had a positive impact on the oil content in seeds. The comparison of the
effects of fungicide Caramba 60 SL (with growth regulation activity) and Alert 375
SC (without growth regulation activity) showed changes in the size of leaves and
roots of oilseed rape plants, but the effect was not significant in all seasons.

In the autumn seasons from 2004 to 2007 L. maculans was dominant on leaves of
oilseed rape plants, whereas each summer from 2005 to 2007 L. biglobosa was pre-
dominant on stems. Mathematical simulations based on growth rate of mycelium,
the data of the onset of Leptosphaeria spp. ascospores in Poznań, the average size of
leaves and mean daily temperature, supported the hypothesis that colonization of
oilseed rape plants by L. biglobosa is more successful than by L. maculans. The slow
growth rate of L. maculans is the most probable reason for smaller numbers of
crown cankers, as compared to the symptoms caused by L. biglobosa on upper parts
of stems.

The knowledge concerning the timing of maturation of Leptosphaeria spp.
pseudothecia and ascospores is of great practical importance for the protection of
oilseed rape against stem canker of brassicas. Supplementing the visual detection
of primary inoculum by the molecular detection means the identification of L.
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maculans and L. biglobosa will contribute to further optimization of chemical protec-
tion of oilseed rape, both for the benefit of profitability of farms and environmental
protection against inappropriate and excessive use of fungicides.

*

The doctor dissertation, supervised by Associate Professor Małgorzata Jędrycz-
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