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The wheat season. The third extreme drought in one decade characterized the 2008–09 wheat season. A total lack of
rain in April and May accompanied by high temperatures caused early maturing and yield decrease. The national wheat
average reached only 3.84 t/ha, which was only slightly better than the 3.6 t/ha harvested in the extra dry year 2007. The
quality of wheat harvested was good, with low protein in some regions where fertilizer uptake was prevented by drought.

Breeding.
Z. Bedö, L. Láng, O. Veisz, G. Vida, M. Rakszegi, I. Karsai, K. Mészáros, and S. Bencze.
Breeding. Four winter wheat cultivars were registered in Hungary in 2009.
Mv Menüett (Mv 07-05) is an early maturing cultivar with very good quality, selected from the cross
‘F1959W1-2/MV22’. Yield level is slightly higher than that of the existing quality wheats. The cultivar has reliable
winterhardiness and good lodging resistance. Dough characteristics are favorable, measured both with Farinograph and
Alveograph. The HMW-glutenin composition is 2*, 7*+9, 5+10. Mv Menüett is moderately resistant to powdery mildew and leaf rust and resistant to stem rust.
Mv Karizma (Mv 08-07), an early maturing, facultative wheat with winterhardiness, is similar to the medium
frost-tolerant winter wheats, which is sufficient under the average Hungarian conditions. Mv Karizma represents a
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unique quality type, because it overproduces the Bx7 HWW-glutenin subunit that leads to a very strong dough. The top
quality has been inherited from a selected line of the famous wheat cultivars of the 1930s, Bankuti 1201 and the shortstrawed cultivar Ukrainka characterized by low protein content but very good dough quality. Mv Karizma has a relatively low protein content and very good baking quality; the dough strength and stability, especially, are excellent. The
HMW-glutenin composition is 1, 7*+8, 5+10.

Mv Petrence (Mv 08-06) is a medium-early, dwarf wheat with high yield and good baking quality. Mv
Petrence is recommended for intensive production under better than average growing conditions. The short straw and
very good lodging resistance allow the use of a high rate of fertilizers thus ensuring yield up to 8–9 t/ha. Mv Petrence is
the only awnless Martonvásár wheat.
Mv Kolompos (Mv 10-06) is a midseason cultivar selected from the cross ‘Eureka/Mv Vekni’. This wheat
belongs to the high protein Martonvásár wheat group characterized by 35–38% wet gluten content, A2–B1 Farinograph
quality, high water uptake, and high loaf volume. Mv Kolompos carries the T1B·1R translocation.

Disease resistance studies.
Molecular marker-assisted selection. Molecular MAS is being used to incorporate effective resistance genes (Lr9,
Lr24, Lr25, Lr29, Lr35, Lr37, Pm21, and Stb2) into Martonvásár-bred wheat genotypes. The backcross program
has been subsidized by national and international research projects (Bioexploit-EU FP6, NAP-BIO-NEWSEED, and
DTR_2007).
Molecular markers were used to detect the presence of the Lr1 and Lr10 genes in 72 winter wheat cultivars
from Martonvásár (Mv). The Lr1 gene was found in 15% of the genotypes examined (Mv 17, Mv Irma, Mv Madrigál,
Mv Matador, Mv Summa, Mv Magvas, Mv Mezőföld, Mv Tamara, Mv Mazurka, Mv Hombár, and Mv Laura) and the
Lr10 gene in 21% (Mv 13, Mv Matador, Mv Martina, Mv Kucsma, Mv Emese, Mv Palotás, Mv Prizma, Mv Matild, Mv
Mambo, Mv Béres, Mv Garmada, Mv Hombár, Mv Gorsium, Mv Kemence, and Mv Laura). Three of the Mv cultivars
included in the experiments contained both genes (Mv Matador, Mv Hombár, and Mv Laura). Cultivars carrying the
Lr10 gene proved to be more susceptible than those in which the Lr1 gene was present. Several wheat cultivars containing the Lr1 or Lr10 gene were found to be moderately resistant or moderately susceptible.
Effective Lr genes. In an artificially infected nursery, the following Lr genes continued to provide effective protection against leaf rust in Martonvásár in 2009: Lr9, Lr19, Lr24, Lr25, Lr28, Lr29, and Lr35; the formerly effective Lr37
became moderately infected.
Powdery mildew race survey. Powdery mildew isolates collected in the Martonvásár area were used to determine the
race composition of the pathogen population, the degree of virulence, and the efficiency of known resistance genes. The
races dominant in 2009 (and their frequency) were 76 (55.1%), 51 (28.1%), and 77 (9.7%). The virulence complexity in
the pathogen population was calculated as 6.13, which was almost as high than in the previous year.
Abiotic stress resistance studies. In the case of water stress, we found that higher general activities of the antioxidant enzymes might indicate that a genotype had better stress tolerance. More sensitive cultivars had relatively higher
increases in the activity due to water withdrawal, but even at their highest levels, the antioxidant enzyme activities were
lower than those under normal conditions in genotypes with good resistance. Mv Mambo, which had excellent drought
tolerance, had outstandingly high antioxidant enzyme activity levels even under normal soil water conditions.
The size and shape of starch granules developing in the endosperm of wheat grains were altered due to heat
stress and drought. Heat stress alone had little effect on the granule size while drought or heat and drought reduced it to
a great extent (below 7 µm).
From a group of winter wheats characterized for heat stress tolerance, two cultivars (Mv Magma and Plainsman
V) were chosen for creating a biparental mapping population consisting of anther culture derived DH lines and RILs for
studying the genetic components of heat stress tolerance. Based on AFLP and SSR polymorphisms, the two parental
cultivars proved to be genetically diverse, and they also represent different plant developmental types. The early devel-
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opment of Mv Magma is quicker, but this is followed by a significantly longer intensive stem elongation phase leading to
later heading, compared to Plainsman V.
The genetic basis of earliness of the winter wheat cultivar Mv Toborzó and its association with the yield components has been studied with the characterization of the F2 and the F3 progenies of its various biparental populations
segregating for the insensitivity and sensitivity allele of the PPD-D1 photoperiod response locus. The allele phase of
PPD-D1, in a population dependent fashion significantly influenced heading date, plant height, the average number of
kernels/spike, and the seed yield but had no effect on the number of reproductive tillers and 1,000-kernel weight.
A set of 24 winter wheat cultivars of diverse geographic origins are involved in a series of controlled growth
chamber tests for establishing the effects of suboptimal, optimal, and supraoptimal ambient temperature levels on plant
developmental patterns with the purpose of studying the extent of plant developmental variability independent of the
vernalization requirement and photoperiod sensitivity.

Climate change studies. Wheat plants grown under elevated atmospheric CO2 level had higher number of spikes and
grains per plant, produced more above-ground biomass and grain yield. Due to water deprival, plants had a substantial
drop in the grain yield, especially at the ambient CO2 level, whereas CO2 enrichment resulted in much more effective
biomass accumulation at high CO2 than that at the ambient concentration despite water stress. The yield decrease due to
a water withdrawal for 7 days was attenuated well by the doubled CO2 level while the effect of longer drought could only
be mitigated to a much lesser extent.
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