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Abstract: 













 During two-year studies we investigated influence of genotype and protection against pathogenic fungi Cercospora beticola Sacc. on root yield, sugar yield and sugar content.  The experiments were set up on Eutric Cambisols in conditions of natural infection by cercospora in two variants: without application of fungicides, and with two-time fungicide application. In both trial years in all tested parameters significantly better results were achieved in the variant treated with fungicides. 
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Introduction 
Leaf spot of sugar beet that is caused by fungi Cercospora beticola Sacc. regularly occur on our fields with more or less serious consequences. Intensity of infection and damage in production differ depending on ecological conditions in summer that are more or less favourable for development of the fungi, crop rotation, and hybrid sensitivity. Besides, condition of  sugar beet plant also influence development of disease. Thus, plants with lower vigour being caused by irregular and disbalanced nutrition (Pytlarz-Kozicka, 2005; Kádár, 2007; Máthé-Gáspár et al., 2007), by drought, or by a root disease faster and more extensively become infected by cercospora.  Due to the development of the fungi Cercospora beticola Sacc. assimilation surface and assimilation could be diminished up to 10 times, root yield up to 60%, sugar content 3-7%, with increase in K, Na and AmN, causing decrease in pure sugar yield by 42% (Matić and Đurđević, 1970;  Smith and Campbell, 1996; Kristek et al., 2003, 2006; ). Infection also  induces changes in portion of certain sugar beet parts, where intensive infection means higher sugar beet crown with larger portion in total yield. Furthermore, root of infected plants is kept from digging to the processing with more difficulties.
Materials and methods 
Investigations were carried out in 2006 and 2007 to determine damages in sugar beet production by pathogenic fungi Cercospora beticola Sacc. depending on sensitivity – tolerance of single hybrids. 15 hybrids of plant breeders that put seeds on domestic market have been chosen for this experiment. The trials were set up on Eutric Cambisols in conditions of natural infection by cercospora in two variants. One variant without application of fungicides showed serious leaf damages, and the other that included fungicide application preserved leaves in vegetation preriod. First treatment was done when approximately 5 % plants became infected by disease (spots) in the third decade of July with combination of fungicides, as follows: Alto combi 420 SC – 0,5      l ha-1 (30% karbendazim + 12% ciprokonazol) and Fado – 0,5 l ha-1 (50% fentinhydroxide). Second treatment was done 20 days afterwards in the second decade of August with fungicide Artea 330 EC – 0,5 l ha-1 (25% propikonazol + 8% ciprokonazol). Digging  (basic plot - 20 m2) was carried out in mid - October, and root yield was determined. In «Venema»  laboratory of Kandit Premijer d.o.o., Osijek, purity, sugar content, content of K, Na and alfa-amino N (AmN) were determined according to standard methods. On the basis of these indicators pure sugar yield per hectare was determined by Braunschweiger formula.   
Results and discussion 
Root and sugar yield, and sugar content were significantly influenced by application of fungicides and weather conditions. Higher root yield (Table 1.), sugar yield (Table 2.) and sugar content (Table 3.) were achieved in climatically more favourable 2006 (temperatures and rainfall corresponded to multiyear average). 2007 relative to 2006 was characterized by long-term drought with extremely high temperatures (June and July), with 31.8% lower root yield in treated variants, as well as  39.94% lower sugar yield and 11.06% lower sugar content. Difference between the years was also observed in non-treated variants. Thus, in 2007 relative to 2006 in non-treated variants root yield, sugar yield and sugar content were lower, as follows, 26.62%, 32.08%, and 6.19%. In both years of investigations in treated variants, relative to non-treated ones average root yield, average sugar yield  and sugar content were higher, as follows 14.70%, 26.83%, and 8.68%. Similar results were reported by Kristek et al. (2003, 2006), Weiland and Koch (2004) and Gaurilčikienė et al. (2006).
Table 1. Root yield (t ha-1)
	Hybrid
	Treated 
	Non - treated

	
	2006
	2007
	Average
	2006
	2007
	Average

	Belinda
	114.67
	77.60
	96.14
	93.47
	64.87
	79.17

	Chiara
	94.73
	80.27
	87.50
	87.00
	77.13
	82.07

	Georgina
	96.40
	83.40
	89.90
	93.20
	70.67
	81.94

	Liana
	114.20
	66.33
	90.27
	79.73
	65.40
	72.57

	Apollo
	104.07
	64.20
	84.14
	87.53
	64.13
	75.83

	Dioneta
	129.93
	71.13
	100.53
	102.27
	64.13
	83.20

	Gazeta
	103.27
	67.47
	85.37
	91.27
	65.20
	78.24

	Remos
	108.67
	73.40
	91.04
	98,00
	63.27
	80.64

	Tibor
	97.60
	69.27
	83.45
	87.80
	56.20
	72.00

	Merak
	103.40
	79.13
	91.27
	102.73
	65.67
	84.20

	Solea
	125.93
	70.53
	98.23
	86.93
	66.60
	76.77

	Iris
	95.87
	66.70
	81.29
	85.13
	64.57
	74.85

	Mondial

	111.20
	84.00
	97.60
	93.67
	77.73
	85.70

	Elixir
	101.53
	79.40
	90.47
	65.87
	75.13
	70.50

	Flores
	112.13
	66.86
	89.50
	109.60
	60.40
	85.00

	Average

	107.57
	73.31
	90.44
	90.95
	66.74
	78.85


          LSD0.05              Year             6.25                  Hybrid          4.33                  Protection       4.02
            LSD0.01                                 11.63                                        8.05                                         7.48
Table 2. Sugar yield (t ha-1)
	Hybrid
	Treated 
	Non - treated

	
	2006
	2007
	Average
	2006
	2007
	Average

	Belinda
	17.35
	10.66
	14.01
	12.66
	8.04
	10.35

	Chiara
	13.72
	10.77
	12.25
	11.53
	9.57
	10.55

	Georgina
	14.12
	10.52
	12.32
	12.13
	8.71
	10.42

	Liana
	17.51
	8.59
	13.05
	10.95
	8.40
	9.68

	Apollo
	17.18
	8.82
	13.00
	12.59
	8.27
	10.43

	Dioneta
	19.32
	9.51
	14.42
	13.99
	8.25
	11.12

	Gazeta
	17.04
	9.43
	13.24
	13.13
	8.80
	10.97

	Remos
	16.29
	10.36
	13.34
	14.62
	8.25
	11.44

	Tibor
	15.96
	10.36
	13.16
	12.10
	7.40
	9.75

	Merak
	17.18
	11.50
	14.34
	14.02
	8.80
	11.41

	Solea
	19.16
	9.91
	14.54
	12.18
	8.57
	10.38

	Iris
	15.87
	9.49
	12.68
	12.37
	8.60
	10.49

	Mondial


	16.02
	10.85
	13.44
	12.38
	8.82
	10.60

	Elixir
	15.45
	9.47
	12.46
	9.16
	8.19
	8.70

	Flores
	17.52
	9.76
	13.64
	13.96
	8.64
	11.30

	Average

	16.65
	10.00
	13.33
	12.52
	8.49
	10.51


            LSD0.05              Year             0.63                  Hybrid          0.38                  Protection       0.36
            LSD0.01                                   1.17                                       0.70                                          0.67
Table 3. Sugar content (%)
	Hybrid
	Treated 
	Non - treated

	
	2006
	2007
	Average
	2006
	2007
	Average

	Belinda
	17.19
	15.66
	16.43
	15.54
	14.32
	14.93

	Chiara
	16.60
	15.42
	16.01
	15.30
	14.45
	14.88

	Georgina
	16.88
	14.82
	15.85
	15.12
	14.36
	14.74

	Liana
	17.34
	14.99
	16.17
	15.56
	14.81
	15.19

	Apollo
	18.27
	15.62
	16.95
	16.27
	14.90
	15.59

	Dioneta
	16.93
	15.39
	16.16
	15.63
	14.91
	15.27

	Gazeta
	18.66
	15.92
	17.29
	16.57
	15.71
	16.14

	Remos
	18.46
	15.94
	17.20
	15.53
	14.98
	15.26

	Tibor
	18.33
	16.86
	17.60
	15.89
	15.18
	15.54

	Merak
	18.47
	16.43
	17.45
	15.76
	15.40
	15.58

	Solea
	17.26
	15.88
	16.57
	15.92
	15.15
	15.54

	Iris
	18.35
	16.15
	17.25
	16.41
	15.29
	15.85

	Mondial


	16.71
	15.30
	16.01
	15.46
	13.63
	14.55

	Elixir
	17.19
	14.23
	15.71
	15.81
	13.22
	14.52

	Flores
	17.75
	16.57
	17.16
	16.59
	16.27
	16.43

	Average

	17.63
	15.68
	16.66
	15.82
	14.84
	15.33


            LSD0.05              Year             0.58                  Hybrid          0.35                  Protection       0.31
            LSD0.01                                   1.08                                       0.62                                          0.56
Conclusions 
On the basis of  the studies about influence of sugar beet hybrids and protection against pathogenic fungi  C. beticola Sacc. on root yield and quality it can be concluded that crops treated with fungicides achieved significantly higher values in all tested parameters. Weather conditions also significantly influenced root and sugar yield, and sugar content. In the year 2006, climatically more favourable for sugar beet growth, significantly better results were achieved in all tested parameters in treated and non-treated variants. All hybrids achieved better production results in 2006 in treated variant. Production differences between hybrids were result of genetic diversity. 
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