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Abstract

Intensity of leaf infestation by selected fungal pathogens and yielding of old winter wheat cultivars (Ostka Kazimierska, Kujawianka Więcławicka, Wysokolitewka Sztywnosłoma) against a background of modern winter wheat cultivars (Kobra, Roma, Korweta, Sukces, Zyta, Mewa) in conditions of organic farming was assessed. The research was based on a special field experiment established in 1994 year on a grey-brown podzolic soil in which different crop production systems are compared. The research was conducted in 2005 and 2006. Average for 2 years grain yield of winter wheat for all cultivars amounted to 3.0 t/ha. In both years the largest yields were noted for modern winter wheat cultivars. Old cultivars of wheat reacted better on water deficiency than modern ones. The yield decrease for all cultivars was mainly affected by low level of resistance on fungal pathogens responsible for leaf diseases. Only in 2005 leaves of old cultivars were more than modern cultivars infested by fungal diseases.
Introduction 

It is not clear whether old cultivars of cereals may be more appropriate than modern ones for Organic Farming. Some authors indicate that modern rather than old cultivars are the best choice presently when choosing small-grain cultivars for production in environments managed organically (Poutala et al. 1993; Kitchen et al. 2003; Carr at al. 2006). Other authors point out that old cultivars of cereals may be more appropriate for organic farming because they have a better ability to form AMF (arbuscular mycorrhizal fungi) symbiosis (Hetrick et al. 1992) and have higher grain protein concentration (Gooding et al. 1999). Eisele and Köpke (1997) point out that cultivars best adapted to Organic Farming should combine an early covering of the soil surface with long and large leaves, with long leaf area duration due to low susceptibility to fungal diseases. Specific conditions of the organic system (no chemical crop protection and quick-acting synthetic fertilizers) makes a selection of appropriate cultivars a crucial task. Assessment of leaf infestation by selected fungal pathogens and yielding of old winter wheat cultivars against a background of modern winter wheat cultivars in conditions of organic farming was aim of our research.

Materials and methods 

The research was based on a special field experiment established in 1994 at the Experimental Station in Osiny (Lublin province, Poland) on a grey-brown podzolic soil in which different crop production systems (organic, integrated and conventional) are compared. The research was conducted in 2005 and 2006 on the field of winter wheat in the organic system. In this system (crop rotation: potato - spring wheat - red clover with grass grown two years - winter wheat + catch crop) neither mineral fertilisation nor pesticides were applied. Organic fertilisation included only manure application (30 t/ha) before potato cultivation. The area of a field covered by a particular cultivar was about 0.1 ha. Three old cultivars: Ostka Kazimierska, Kujawianka Więcławicka, Wysokolitewka Sztywnosłoma and six modern cultivars of winter wheat (Mewa, Roma, Kobra, Sukces, Zyta and Korwetta) were compared. Grain yield and intensity of leaf infestation by selected fungal pathogens were assessed. Grain yield was determined on the basis of samples taken from the control plots (20 m2). Assessment of leaf infestation by fungal pathogens responsible for Puccinia recondita and Erysiphe grraminis was done in the milk-dough growing stage (BBCH 77- 83). For each cultivar 40 plants were taken in 4 replications. The percentage of leaf area infested by fungal pathogens was assessed on the basis of EPPO Standards (1999). The analysis of variance was done with use of the statistical programme Statgraphics Plus 6.0. The significance of difference was evaluated on the 5% significance level using Tukey’s test.
Results and discussion

Average for 2005 and 2006 grain yield of winter wheat for all cultivars amounted to 3.0 t/ha. In both years the largest yields were noted for modern winter wheat cultivars. Among them Zyta and Sukces yielded the best, respectively – 4.1 and 3.9 t/ha. Ear density was the main factor affecting higher productivity of these two cultivars in comparison to others. The 1000-kernel weight was an additional important factor influencing yield but it was only significant in 2005. 

Old winter wheat cultivars yield for 2005 and 2006 averaged about 2.35 t/ha (Tab. 1). Yields were lower (about 1.2 t/ha) in comparison to the modern cultivars. 

In 2006 very unfavourable weather conditions for crops were noted. The yields of winter wheat were the lowest since the experiment was established in 1995. A very hard drought in the second half of June and in the whole July significantly reduced nutrient uptake by plants and in consequence influenced the level of yields. However the last concerned only modern wheat cultivars. In such difficult conditions old cultivars gave similar yields as in 2005. This revealed a positive reaction of old cultivars on water deficiency stress. 

The decrease of yield for all cultivars was mainly affected by a low level of resistance on fungal pathogens responsible for leaf diseases. In 2005 leaves of old cultivars were more infested by fungal diseases in comparison to modern ones (tab. 2). In the following, very dry year 2006 (Tab. 3), no significant differences between modern and old cultivars were noted with respect to infestation by fungal diseases. In both years Puccinia recondita was the most important pathogen, especially dominant in 2006.

Conclusions
The results showed many differences between old and modern winter wheat cultivars. Modern cultivars yielded about 1.2 t better than old ones. The decrease of yield for all cultivars was mainly affected by low level of resistance on fungal pathogens responsible for leaf diseases. Only in 2005 leaves of old cultivars were more infested by fungal diseases. It should be emphasized that old cultivars reacted better on water deficiency than modern ones. 

Tab. 1: Grain yields and other elements of yield structure for winter wheat cultivars (2005-2006)

	Year
	Wheat type
	Cultivar
	Grain yield (t/ha)
	Ear density (ears/m2)
	1000-kernels weight (g)

	2005
	Modern wheat

cultivars
	Kobra
	3.51
	330
	42.1

	
	
	Roma
	4.19
	297
	51.2

	
	
	Korweta
	3.34
	351
	43.0

	
	
	Mewa
	3.74
	336
	46.0

	
	
	Zyta
	4.65
	471
	47.8

	
	
	Sukces
	4.47
	479
	43.7

	
	Old wheat

cultivars

	Ostka Kazimier.
	2.58
	263
	31.3

	
	
	Kujawianka Więc.
	2.29
	298
	28.2

	
	
	Wysokolitewka
	2.03
	303
	25.8

	
	
	Average for old cultivars
	2.30
	288
	28.4

	
	
	Average for modern cultivars
	3.98
	377
	45.6

	2006
	Modern wheat

cultivars
	Kobra
	3.09
	461
	35.4

	
	
	Roma
	3.20
	466
	35.6

	
	
	Korweta
	3.39
	504
	34.0

	
	
	Mewa
	3.14
	472
	36.6

	
	
	Zyta
	3.57
	507
	38.8

	
	
	Sukces
	3.32
	545
	36.1

	
	Old wheat

cultivars
	Ostka Kazimier.
	2.38
	411
	39.0

	
	
	Kujawianka Wię.
	2.68
	524
	35.5

	
	
	Wysokolitewka
	2.23
	442
	30.7

	
	
	Average for old cultivars
	2.43
	459
	35.1

	
	
	Average for modern cultivars
	3.28
	492
	36.1


Tab. 2: Infestation (in %) of flag and under-flag leaf by fungal pathogens for different cultivars of winter wheat in the milk-dough growing stage (BBCH 77- 83) in 2005

	Cultivar

	Erysiphe grraminis
	Puccinia recondita

	
	Leaf
	In total


	Leaf
	In total



	
	flag
	underflag


	
	flag
	underflag


	

	Kobra
	0.8 c
	5.1 c
	5.8
	0.9 b
	10.2ab
	11.1

	Zyta
	0.0 a
	5.3 c
	5.3
	0.4 a
	2.5 a
	3.0

	Roma
	0.0 a
	2.4 bc
	2.1
	0.2 a
	6.9 ab
	7.1

	Sukces
	0.1 a
	0.2 ab
	0.2
	0.9 b
	5.0 ab
	5.9

	Mewa
	0.1ab
	1.1 abc
	1.2
	0.2 a
	4.2 ab
	4.4

	Korweta
	0.0 a
	0.2 ab
	0.2
	1.1 b
	13.0 b
	14.5

	Kujawianka
	0.2ab
	1.0 abc
	1.1
	0.4 a
	8.3 ab
	8.7

	Wysokolitewka
	0.7 c
	4.4 c
	5.1
	1.0 b
	11.5 b
	12.5

	Ostka Kazimier.
	0.5bc
	1.4abc
	2.0
	0.2 a
	6.5 ab
	19.1


Tab. 3: Infestation (in %) of flag leaf by fungal pathogens for different cultivars of winter wheat in the milk-dough growing stage (BBCH 77- 83) in 2006 

	Cultivar
	Share of leaf area with disease symptoms in %

	
	Erysiphe graminis
	Puccinia recondita

	Kobra
	2.9 de
	47.7 f

	Zyta
	4.6 e
	25.0 ab

	Roma
	1.0 c
	46.2 ef

	Sukces
	1.0 c
	43.0 def

	Mewa
	0.2 ab
	35.7 c

	Korweta
	0.0 a
	27.6 b

	Kujawianka
	1.6 cd
	37.9 cd

	Wysokolitewka
	4.0 e
	21.7 a

	Ostka Kazimier.
	1.0 c
	49.6 f
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