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The influence of weather conditions and the sugar beet cultivation frequencies
on Cercospora beticola occurrence as well as on efficiency of sugar beet chemical pro-
tection were determined. The disappearing dynamics of fungicides: carbendazim,
epoxiconazole and tetraconazole in beet leaves, and frequency of occurrence of re-
sistant C. beticola isolates to benzimidazole and triazole in population from Central
Poland as well as stability of this feature and their reaction to contact fungicides
were measured.

Two hundred isolates were tested for their belonging to mating type and to spe-
cies C. apii or C. beticola, using molecular methods. No chemically protected sugar
beet fields were observed to lay down the time of C. beticola leaf infection in three
regions: Kujawa, Mazowia and Southern Pomerania. Limited observations of dis-
ease development were also done in the Warmia and Pomerania regions. The
benzimidazole (carbendazime and tiophanate methyl) and triazole (tebuconazole,
tetraconazole, epoxiconazole, and flusilazole) fungicides were used to estimate the
effectiveness of chemical sugar beet protection against C. beticola under field condi-
tions. Two hundred and fifty one isolates of C. beticola were obtained from infected
leaves from all inspected regions. The isolates were tested for their linear growth
on PDA medium containing 1 ppm of one of the fungicides: carbendazime,
tiophanate methyl, tebuconazole, tetraconazole, and epoxiconazole in laboratory.
For some isolates the linear growth of mycelium in the presence of copper
oxychloride and mancozeb was also estimated.

Statistical analyses were carried out for all results of experiments using Micro-
soft Exel 2003 and Agriculture Research Manager – ARM 8.
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The term of Cercospora leaf spot first symptoms appearance and disease devel-
opment depends on weather conditions. The average day temperature of about
20°C and three, four rainy days stimulate the appearance of disease. Drought and
low temperature strongly inhibit development of this process. Cercospora leaf spot
appears in Central Poland during the second half of July or in the first half of Au-
gust and about 10 days later in more northerly regions. The differences in infection
level caused by local conditions were observed. Development of the disease is also
stimulated by other agents such as the length of the break between sugar beet
cropping in field. Shortening this brake to less than three years increases the risk of
stronger C. beticola pressure and infection by the pathogen. One year break signifi-
cantly increases the level of infection.

Effective chemical protection against Cercospora leaf spot is achieved through
fungicide spraying completed at the time of the first disease symptoms. One spray-
ing done at the optimum time is needed to keep sugar beet crop in good health till
the end of vegetation time. Chemical protection applied too late could lead to low
effectiveness and loss of crop yield.

In a few cases lack of benzimidazole and triazole fungicide effectiveness in
sugar beet protection against C. beticola in the field was found in Central Poland.
Resistance to triazoles was much more rare than to benzimidazoles. The fungus
isolates were tested for resistance to benzimidazoles: carbendazime and tiopha-
nate methyl and triazoles: tebuconazole, epoxyconazole, and tetraconazole. About
30% of isolates were resistant to the tested benzimidazoles in 2004, 49.5% to
carbendazime and 55.2% to tiophanate methyl in 2008. Cross resistance to this
benzimidazoles occurred (correlation coefficient r = 0.74). Isolates resistant to 1
ppm of benzimidazoles are also resistant to 100 ppm of these fungicides. The num-
ber of isolates resistant to benzimidazoles increased in 2004–2008, to triazoles in-
creased in 2004–2006, then decreased in 2007, and again increased in 2008.
Resistance to triazoles was found in about 20% of isolates. The cross resistance of
C. beticola to triazoles was found. The strongest correlation coefficient was found
between tetraconazole and tebuconazole (r = 0.75). Correlation coefficient be-
tween tetraconazole and epoxyconazole was almost the same as between epoxy-
conazole and tebuconazole; r = 0.53 and r = 0.55, respectively. About 6% of
isolates had resistance to all five tested fungicides. Occurrence of resistant isolates
in the field could have been the reason of lacking protection effectiveness of fungi-
cides used for sugar beet against C. beticola. Isolates resistant to benzimidazoles
had stronger resistance to mancozeb and copper oxychloride than isolates sensi-
tive to benzimidazoles. The C. beticola isolates originating from the same field were
strongly differentiated in reaction to fungicides. Among tested isolates there were
resistant and sensitive to benzimidazoles (about 20%). Number of those resistant
to triazoles was much lower than to benzimidazoles (5%). It shows strong diver-
sity of the fungus population in nature. The resistant isolates have not lost this fea-
ture after long storage (five to nine years) and frequent inoculation.

Results of molecular tests showed that C. beticola is the main pathogen of leaf
spot of sugar beet. Cercospora apii occurs occasionally. It is the first report of C. apii
on sugar beet from Poland. Two mating types MAT 1-1 and MAT 1-2 are present in
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the fungus population. Both types had similar share in the population examined.
The isolates’ resistance and sensitivity to fungicides was not correlated with mat-
ing types.

The faster decrease of epoxiconazole and tetraconazole fungicides than carben-
dazime content in sugar beet leaves was found. The content of tebuconazole de-
creased 26 times in two weeks after treatment, epoxyconazole 11 times and
carbendazime only 4 times. Triazole fungicides are mainly used for sugar beet pro-
tection against C. beticola in Poland. The high speed of triazole decline in sugar beet
leaves warrants high safety of the raw plant material for sugar production.
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