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SUMMARY

We have investigated the effect of the cropyear, the genotype, the nutrient supply and their interactions on the yield and the quality
parameters of three different winter wheat genotypes in three different cropyears. The most disadvantageous influence on the yield averages
was caused by the moist weather of 2010, when yield results fell behind the mean of the two other examined years and the nutrient optimum
was around low doses. The optimal cropyear turned out to be the ordinary 2011, the best yield results were experienced during this cropyear.
Although the drier periods in 2012 decreased the yield values, the varieties could realize high yield maximum values. Considering the yield
results, Genius turned out to be the best variety.

In respect of the quality traits, 2010 turned out to be the best cropyear in case of all the three varieties. Despite the dry weather of the spring
of 2012, the precipitation fell during flowering and ripening phases had positive impact on the grain-filling processes and contributed to the
development of better quality. As a consequence of the significantly lower amount of precipitation during the generative phenological phases,
the worst quality parameters were realized by the varieties in 2011. In respect of crop year effect, 2010 was unfavourable for the amount of
yield, but the most beneficial for the quality. 2011 was the most advantageous for the yield amounts but disadvantageous for the quality
parameters. Although in 2012 extreme crop year effects were experienced after each other (dry and warm spring, moist and warm summer),
the yield average and quality trait values were close to the yield averages of 2011 and quality parameters of 2010. Analyzing our results we
can state that the average crop year was favourable rather for the yield. The appropriate amount of precipitation during the whole 2010 and
that during the generative phenophases in 2012 favoured the development of good quality.

Consequently, the appropriate amount of precipitation is essential for the development of good quality during the grain-filling period. The
negative crop year effects were only compensated but not eliminated by the good nutrient supply. Genius achieved excellent yield averages but
performed worse quality parameters than Mv Toldi, whose quality parameters were outstanding but the yield averages fell slightly behind
those of Genius. Considering the yield results, the variety Genius turned out to be the best, while Mv Toldi was the best in quality.
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OSSZEFOGLALAS

Az évjarat, a genotipus és a tapanyagellatas hatasat vizsgaltuk harom kiilonbozé genotipusu észi buza fajta termésmennyiségére és
mindségi paramétereire, harom kiilonbozd évjaratban. A termésatlagok tekintetében a legkedvezdtlenebb hatdst a 2010. évi csapadékos
iddjaras fejtette ki, ahol a terméseredmények elmaradtak a masik két vizsgalt tenyészév atlagaitol, illetve a tapanyag optimum is a kisebb
tapanyag dozisok koriil mozgott. Mig optimadlisnak a 2011. atlagos évjdrat bizonyult, a legjobb terméseredményeket a fajtak ebben az év-
Jaratban realizaltak. A 2012. év szarazabb iddjardsi periodusai bar csokkentették termésmennyiségek értékét, a fajtak még igy is jo ter-
mésmaximumokat voltak képesek realizalni. A terméseredményeik alapjan a Genius fajta bizonyult a legjobbnak.

A mindségi tulajdonsagokat vizsgalva mindharom vizsgalt fajta esetében a legjobb tenyészévnek 2010. bizonyult. 2012-ben a szdraz
tavaszi idé ellenére, a viragzaskor és az érési fazisok folyaman lehullott csapadék pozitivan befolydsolta a szemtelitédési folyamatokat
és ezzel hozzdjarult a jobb mindség kialakitasahoz. A leggyengébb mindségi mutatokat 2011-ben realizaltak a fajtak, magyardzhato ez az-
zal, hogy a generativ fenolégiai fazisokban jelentésen kisebb mennyiségii csapadék hullott. Evjdrathatds szempontjabél a 2010. év ked-
vezétlen volt a termésmennyiségre, de a legkedvezobb a mindség tekintetében. A 2011. év legkedvezébb volt a termésnagysagok esetében,
de kedvezétlen a mindségi mutatokra nézve. Mig a 2012. évben bar szélséséges évjarati hatasok valtottak egymast (szaraz meleg tavasz,
csapadékos meleg nydrels), mégis a fajtak termésatlagai, illetve mindségi tulajdonsagainak értékei megkozelitették a 2011. év termés-
nagysagait, és a 2010. évi mindségi mutatatok értékeit. Eredményeink alapjan megallapithato, hogy az datlagos évjarat inkabb termésnek
kedvezett. A jo csapadék ellatottsagu 2010. évjarat, illetve 2012-ben a generativ fenofdazisokban a megfelelé csapadék mennyiség kedvezett
a jo mindség kialakuldsnak.

A jo mindség kialakitasahoz tehat elengedhetetlen a megfeleld mennyiségii csapadék a szemtelitédéskori idoszakban. A negativ évjarati
hatdsokat a megfeleld tapanyag elldatottsag kompenzalni tudta, de megsziintetni nem. A Genius fajta kivalo termésatlagokkal rendelkezett,
de mindségi mutatoi gyengébbek voltak, mint az Mv Toldi fajtaé, mely kivalo mindségi mutatokkal birt, de terméseredményei kissé elma-
radtak a Genius fajtatol. Terméseredmények tekintetében a Genius fajta bizonyult a legjobbnak, mig minéségben az Mv Toldi.

Kulcsszavak: 6szi biza, miitragyadzas, genotipusok, évjarat

INTRODUCTION yields good quality of winter wheat is of great importance.
These two values are influenced by several factors;

In winter wheat production, an ever-increasing among them we have investigated the crop year effect,
emphasis is growing on the qualitative approach beside the genotype, the nutrient supply and their interactions.

the quantitative one. Nowadays, in addition to high Gutierrez et al. (2010) found differences between
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the average yields of varieties due to differences in
genotypes. The average yields are modified significantly
by the crop year and big differences may occur between
the values of two years on the same field (Lang and Bedd,
1997). Mengistu et al. (2010) found strong significant
interaction amongst the genotype, the environment and
the yield amount. The different wheat varieties responded
with different yields to the specific environmental factors.
Marton (2002) concluded that in drought cropyears on
the control fields the wheat produced 30% less grain
than in the average ones. In years with more precipitation,
the yield decrease was beyond drought damage. The
control plots produced above 80% less than in an average
year. According to Tothné Lokos (1999) the crop year
plays more significant role in yield production than the
genotype. The genotype x environment interaction has
statistically significant effect on both yield quantity and
quality (Borghi et al., 1997). Har Gil et al. (2011) found
the genotype, the crop year and the agrotechnique as
important influencing factors of wheat quality. Somnez
(2007) concluded that the yield quantity and the protein
content of grain were determined by the crop year, the
genotype and the nutrient supply. With the increase of
the nitrogen doses, the protein contents of grains were
increased proportionally but the varieties responded
differently to the increase of the nitrogen doses. Luo et
al. (2000) found the winter wheat genotype as a highly
significant influencing factor on the protein content of
grain and rheological characteristics of dough. They
also experienced that the interaction between nutrient
doses and genotypes made significant impact on quality
traits. The genotype crop year interaction is a very important
factor in wheat production (Maric et al., 2007). The crop
year may influence the quality significantly and the
unfavourable effects can be reduced by the application
of appropriate agrotechniques (Sipos et al., 2006;
Pongraczné et al., 2008). According to Weightman et
al. (2008) the drought reduces the leaf area, limits the
incorporation of dry matter, which results in higher
protein content during the grain-filling period. Vajdai et
al. (1989) found that precipitation above 3—4 mm during
the full maturation period of the grain made adverse
effect on yield quality. The temperature during the grain-
filling period (June and July) significantly influences the
raw protein content of the grains (Smith and Gooding,
1999). The protein content of the grains correlates with
the nitrogen intake, when the nitrogen supply is the
main limiting factor (Debaeke et al., 1996). The N+PK
fertilizers significantly increased the gluten and protein
contents and the valorigraphic value. The crop year
influenced the valorigraphic value of wheat varieties to
a much greater extent than any other quality parameters
and the N,(_;50+PK nutrient level was found to be as
the optimal nutrient dose (Pepd, 2003). In contrast, Gyori
et al. (2003) found that the alveographic parameters
were mainly influenced by the genotype, but the effects
of both fertilization and crop year were also significant.
According to Kindred et al. (2008) the amount of nitrogen
influences the protein content of grain to a greater extent
than variety effect. Stoeva and Ivanova (2009) found
that the significant differences in the gluten content
were caused by fertilization and crop year effect. Positive
correlation was experienced between the wet gluten
content and the nutrient supply (Alda et al., 2010). The

crop year also influenced the wet gluten content.
Zecevic et al. (2010) found that nitrogen fertilization
significantly increased the wet gluten content. The
highest increase was found at the dose of Ny, kg ha'.
The varieties responded to the increase of nitrogen
doses in a different manner. Lerner et al. (2006) found
the nitrogen supply as a significant influencing factor
of the rheological properties of flour. According to the
results of Pedersen and Jorgensen (2007) nitrogen
supply was found to be the main influencing factor of
protein and gluten contents. Protein and gluten contents
increased with the raise of nitrogen levels.

MATERIAL AND METHOD

The long-term experiment was carried out at the
Latokép Experimental Station of the Institute of Crop
Sciences, University of Debrecen. The experimental
station is located 15 km west of Debrecen in the
Hajdusag. The soil of the experiment is calcareous
chernozem and can be classified into the loam category,
its pH is near neutral and it has medium humus content.
The long-term experiment was set up in 1983. Our
study contains the results of the period 2010-2012. The
small-plot field experiment was set up in a split-plot
design in four replications. Six fertilization levels were
applied in the treatments. In addition to the control, the
basic dosage of N=30 kg ha™', P,O05=22.5 kg ha' and
K,0=26.5 kg ha! and 2-,3-, 4- and 5-fold dosages were
applied. The total P and K dosages were applied in the
autumn, 50% and 50% of the N fertilizer dosages were
applied in the autumn and in the spring. The forecrop
was sweet corn. Wet gluten content, valorigraphic
value, and the flour protein content were determined
according to the standards MSZ ISO 5531:1993, MSZ
ISO 5530/3:19951, ICC 159:1995 respectively.

The precipitation values during the season and the
temperature data during the period of 2010-2012 are
presented in table 1. As a consequence of the dry weather
of the first half of October 2009 the tillering was very
slow and heterogeneous stands formed. From the middle
of October the precipitation was above average and
the temperature was advantageous for the development
and consolidation of the wheat populations. The mild
weather of November also favoured the development
of the consolidating homogenous populations. December
was moister and milder than the average, too. In January
and February the amount of precipitation and the mean
temperature also exceeded the average. March was rainless.

The significant precipitation and higher-than-
average temperature during April and May considerably
favoured the intensive vegetative development of winter
wheat. However, the significant amount of precipitation
during spring and summer was disadvantageous and thus
the yield decreased.

In the 2010/2011 cropyear the seedling emergence
was tardy as a consequence of the cooler October. The
warmer weather of November favoured the tillering.
Because of the excessive precipitation of the previous
year the lack of precipitation was compensated by the
water reserve of the soil. During spring the warm
weather was advantageous for the development of the
population and thus its growing accelerated. The low
precipitation in June was unfavourable for the grain-
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Table 1.
Main meteorological data of the tested vegetation periods (Debrecen, 2010-2012)
Oct.  Nov.  Dec. Jan.  Febr. Marc. Apr. May Jun. Total/Average
Precipitation (mm) 2009/2010 793 783 549 488 586 144 839 1114 100.9 630.5
30 year’s average 30.8 452 435 370  30.2 335 424 588 79.5 400.9
Difference +48.5 +33.1 +114 +11.8 +284 -19.1 +415 +526 +214 +229.6
Precipitation (mm) 2010/2011 228 529 1042 19.2 16.8  35.1 156 523 220 340.9
30 year’s average 308 452 435 370 302 335 424 588 795 400.9
Difference 8.0 +77 +60.7 -178 -134 +1.6 -26.8 -6.5 575 -60.0
Precipitation (mm) 2011/2012 18.1 0 71.1 28.0 17.8 14 207 719 917 320.7
30 year’s average 30.8 452 435 370  30.2 335 424 588 79.5 400.9
Difference -127 452 +27.6 9.0 -124  -321 217 +13.1 +122 -80.2
Temperature (°C) 2009/2010 11.4 7.6 2.3 -1.1 0.5 7.6 11.6 16.6 19.7 8.47
30 year’s average 10.3 45 -0.2 -2.6 0.2 5.0 10.7 15.8 18.8 6.94
Difference +1.1 +3.1 +2.5 +1.5 +0.3 +26 +09 408 +0.9 +1.53
Temperature (°C) 2010/2011 6.9 7.7 -1.7 -1.2 -2.5 5.0 12.2 164 205 7.03
30 year’s average 10.3 45 -0.2 -2.6 0.2 5.0 10.7 15.8 18.8 6.94
Difference 34 432 -1.5 +1.4 2.7 0 +1.5 +0.6  +1.7 +0.09
Temperature (°C) 2011/2012 8.6 0.6 1.5 -0.6 -5.7 6.3 11.7 164 209 6.63
30 year’s average 10.3 45 -0.2 -2.6 0.2 5.0 10.7 15.8 18.8 6.94
Difference -1.7 39 +1.7 +2.0 59 +13  +1.0  +0.6  +2.1 -0.31

filling processes. The moist, cool weather at the beginning
of July benefited the translocation processes but delayed
the harvest.

The 2011/2012 cropyear was extreme considering
the winter wheat production. In October and November
2011 precipitation was low, therefore the seedling and
the initial development slowed down. As a consequence
of the higher amount of precipitation in winter the
populations consolidated but the subsequent dry and
warmer-than-average spring adversely effected the
vegetative development. The rainy, warm weather in May
and June 2012 positively influenced the grain-filling
processes.

RESULTS AND DISCUSSION

We have examined three winter wheat varieties of
different genotypes in three cropyears. The yield results
are presented in fable 2. As a consequence of the moist
weather of 2010, yield maximums were low and realized
at lower nutrient levels. These observations are explained
by the high nutrient recovery and uptake and that lodging
and fungal diseases caused by the higher nutrient doses
resulted in considerable yield depression. The lowest
yield, 3110 kg ha'!, was experienced in the case of the
control (Lupus). Mv Toldi performed 3812 kg ha'! as
yield which meant 7% excess, while Genius produced
the maximum yield average (4275 kg ha™') which meant
8% yield access compared with the average of the three
years, demonstrating its excellent natural nutrient
utilizing ability. The optimal nutrient doses varied
between the levels of N3(_otPK. Yield maximum was
5986 kg ha'! (5% yield excess) in the case of Genius,
while in the case of Lupus it turned out to be 5675 kg ha!
(7% yield excess). The lowest yield maximum was
realized by Toldi (5196 kg ha'') that meant 2% yield
drop compared with the average of the three years. In

2011 in case of the control, Lupus produced the average
of only 3102 kg ha'!, Mv Toldi performed 7% decline
(3316 kg ha') compared with the three-year average,
while the yield average of Genius was the highest again
(4019 kg ha'"), achieving only 1% yield excess.

The nutrient optimum was low in the case of Lupus,
the lowest maximum yield (6150 kg ha!) among the
three studied varieties was measured at the nutrient
dose of N90+PK. In case of the other two varieties the
nutrient optimum was the level of N 5,+PK. Mv Toldi
achieved 18% yield excess (7620 kg ha'!'), while
Genius realized a 25% excess with the yield maximum
of 8462 kg ha'! compared with the three-year average.
In the year 2012 the yield varied between 3132 kg ha!
(Lupus) and 3610 kg ha™' (Genius) in the cases of the
control, untreated plots. At the optimal nutrient dose of
N 50+PK Lupus performed the lowest yield maximum
(6408 kg ha!), Mv Toldi produced 6868 kg ha! (6%),
while Genius achieved the maximum yield average of
7209 kg ha'! (7%). To interpret these findings we conclude
that the crop year had modifying effect on the yield.

In the case of the control treatments, the year 2010
turned out to be the best as a consequence of the higher
precipitation and nutrient storage. Considering the optimal
nutrient levels, 2011 was the best year. While in 2010
the varieties realized 5-7% yield excess at the optimal
nutrient doses, in 2011 these values varied between 7
and 25%. In 2012 the yield excess varied between only
6 and 12% compared with the average of the three
years. The yield fluctuations in the three years were as
follows: Lupus: 1-32%, Mv Toldi: 14-42%, Genius:
10-57%. Although Lupus turned out to be the most
stable variety, its yield results fell behind those of the
two other ones; the higher interval fluctuations were
observed in the case of Mv Toldi and Genius, they
achieved the higher yield averages.
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Table 2.

The yield of tested winter wheat genotypes in different cropyears (Debrecen, 2010-2012)

Variety Fertilizer treatment 2010 % 2011

%

Interval fluctuation of

2012 % Average %

the yield (%)
o 3110 100 3102 100 3132 101 3115 100 1
N;o+PK 5250 115 3814 8 4610 101 4558 100 32
Lupas Neo+PK 5675 107 4873 92 5427 102 5325 100 15
Noo+PK 5350 93 6150 107 5688 99 5729 100 14
N0 +PK 5476 94 5902 101 6129 105 5836 100 1
Nisr+PK 5063 88 5718 100 6408 112 5730 100 23
o 3812 107 3316 93 3607 101 3578 100 14
Nao+PK 4576 93 4542 92 5676 115 4931 100 23
. Net+PK 5196 8 6119 105 6163 106 5826 100 17
MvToldi K 5013 8 656 110 6307 106 5949 100 25
Ni2o+PK 4850 80 6938 114 6509 107 6099 100 34
Nis+PK 4927 76 7620 118 6868 106 6472 100 4
@ 4275 108 4019 101 3610 91 3968 100 17
Nao+PK 598 105 5436 95 5751 100 5724 100 10
Genius Ngo+PK 5550 88 6717 107 6642 105 6303 100 19
Noo+PK 4972 79 7105 113 6804 108 6294 100 34
Ni2o+PK 4796 73 7736 118 7127 109 6553 100 45
Nise+PK 4600 68 8462 125 7200 107 6757 100 57
LSDsq, (A) 279 454 371 Variety (A)
LSDsq, (B) 184 195 246 Fertilizer treatment (B)
LSDsq, (AxB) 319 337 425 Interaction (AxB)

Among the quality traits, the lowest valorigraphic
values of the controls (table 3) were experienced in
2010 in all varieties (Lupus 44.7, Mv Toldi 53.2,
Genius 44.9), which were 4-10% lower than the average
of the three years. In the case of untreated plots, the
best valorigraphic values were measured in 2011
(56.8-60.3) exceeding the three-year average by 4-20%.
At the optimal nutrient level of Ny,¢+PK the best
valorigraphic values were observed in 2012 in the
cases of Lupus (69.7) and Genius (63.9), while Mv Toldi
achieved the best value in 2010 (71.8). Analyzing the
three years altogether, valorigraphic value fluctuations
were the following: Lupus: 14-25%, Genius: 9-31%,
Mv Toldi: only 8-16%. Among the crop years, 2011
was the best in the case of the controls, the varieties
realized 4-20% higher values. In the case of the optimal
nutrient doses, 2010 was better for Genius and Lupus
since 3—6% increase was experienced, while in the case
of Mv Toldi 8% higher value was observed in 2010
compared to the average of the three years.

Considering the wet gluten values we conclude that
on the control plots each variety realized the lowest
gluten contents in 2012 (Lupus 20.3%, Mv Toldi
25.0%, Genius 20.2%), while the highest values were
measured in 2011 (Lupus 28.3%, Mv Toldi 30.0%,
Genius 27.9%). The best wet gluten content was
performed by Mv Toldi (25.0-30.0%), while the low-
est by Genius (20.2-27.9%). The lowest values in the
case of the optimal nutrient level (N;,,+PK) were
experienced in 2011 (Lupus 32.8%, Mv Toldi 36.0%,
Genius 32.5%), while the highest gluten contents were
measured in 2010 (Lupus 38.5%, Mv Toldi 40.0%,
Genius 39.7%). The lowest wet gluten contents were
performed by Genius (33.9-39.7%), while the highest
value was achieved again by Mv Toldi (36.0-40.0%).

In the case of the control treatments, 2012 turned out to
be the worst year, the varieties realized 10—18% lower
wet gluten contents, while 8—17% higher values were
measured in 2011. At the nutrient level of Ny,(+PK,
the lowest wet gluten contents were obtained in 2011,
the varieties performed 7-9% lower values than the three-
year average. The best gluten contents were achieved in
2012, the varieties performed 4—12% higher values than
the average of the three years. The lowest fluctuation was
observed in the case of Mv Toldi (10-18%), while Lupus
and Genius performed higher ones, 12-33% and 20-31%,
respectively. On the control plots, the lowest protein
contents were performed by Lupus (10.4%) and Genius
(11.6%), while Mv Toldi realized the lowest value in
2012 (12.3%) but low content was measured also in
2010 (12.4%). The highest protein contents in the case
of the untreated controls were measured in 2011 in
each variety (Lupus 12.8%, Mv Toldi 12.9%, Genius
11.9%). The best protein contents of the controls were
achieved by Mv Toldi (12.3-12.9%), while the worst
values were measured in the case of Lupus (10.4—
12.8%). At the nutrient level of N,;+PK, each varieties
performed the lowest protein contents in 2011 (Lupus
13.9%, Mv Toldi 15.4%, Genius 14.1%), while the
highest values were observed in 2010 (Lupus 16.1%,
My Toldi 17.0%, Genius 16.8%). The highest protein
contents were achieved by Mv Toldi both at control
(12.3-12.9%) and optimal (N;,,+PK) nutrient levels
(15.4-17.0%). The lowest protein contents were
measured in the case of Lupus both at control (10.4—
12.8%) and optimal (N;,,+PK) nutrient levels (13.9—-
16.1%). On the control plots we measured 2—11%
higher protein contents, while the varieties realized
1-10% lower values in 2010. At the optimal nutrient
level of Ny,(tPK, in 2010 5-10% higher, while in
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Table 3.

The quality parameters of tested winter wheat genotypes in different cropyears (Debrecen, 2010-2012)

Quality parameter Variety Fertilizer treatment 2010 % 2011 % 2012 % Average % Interval Fluctuation (%)
0] 447 92 568 116 449 92 48.8 100 25
Lupus Ngo+PK 609 100 649 107 56.6 93  60.8 100 14
Nizo+PK 60.2 92 67.1 102 69.7 106 656 100 14
. . 0] 53.2 96 575 104 550 100 552 100 8
Xaﬁh":gmph‘c Mv Toldi Ng+PK 688 108 629 99 592 93 636 100 15
Nizo+PK 71.8 108 662 100 61.2 92 664 100 16
0] 449 90 603 120 45.1 90 50.1 100 31
Genius  Ngo+PK 624 102 604 99 61.0 100 61.3 100 3
Nizo+PK 629 102 586 95 639 103 61.8 100
LSDsq (A) 4.05 6.84 8.05 Variety (A)
LSDsq, (B) 1.98 2.98 2.00 Fertilizer treatment (B)
LSDs¢ (AXB) 3.43 5.16 3.47 Interaction (AxB)
Quality parameter Variety  Fertilizer treatment 2010 % 2011 % 2012 % Average % Interval Fluctuation (%)
0] 23.9 99 283 117 203 84 242 100 33
Lupus Ngo+PK 339 107 30.2 96  30.8 97 31.6 100 12
Nizo+PK 385 107 328 91 364 101 359 100 16
0] 28.0 101 30.0 108 25.0 90 27.7 100 18
X?t eg;fzf;:) My Toldi Ne+PK 369 104 321 90 375 106 355 100 15
Nizo+PK 40.0 104 36.0 93 398 103 38.6 100 10
(0] 262 106 279 113 202 82 248 100 31
Genius  Ng+PK 372 111 303 91 328 98 334 100 20
Ni0+PK 39.7 112 325 92 339 96 353 100 20
LSDsq, (A) 1.40 1.90 3.28 Variety (A)
LSDsq, (B) 0.46 0.93 1.60 Fertilizer treatment (B)
LSDsy, (AxB) 0.80 1.61 2.77 Interaction (AxB)
Quality parameter Variety  Fertilizer treatment 2010 % 2011 % 2012 % Average % Interval Fluctuation (%)
(0] 10.4 90 12.8 111 11.6 100 11.6 100 10
Lupus Ngo+PK 149 107 132 95 137 98 139 100 13
Nizo+PK 16.1 107 139 93 151 100 15.0 100 14
) (0] 12.4 99 129 103 123 98 12,5 100 5
Sl?l‘:;rﬁrg’;)‘“ Mv Toldi Ng+PK 164 108 136 90 154 102 151 100 18
Ni0+PK 170 105 154 95 162 100 162 100 10
(0] 11.6 99 119 102 11.6 99 11.7 100 3
Genius Neo+PK 16.3 111 13.4 91 14.3 97 14.7 100 20
Ni0+PK 16.8 110 14.1 93  14.8 97 153 100 18
LSDsq (A) 0.77 091 0.70 Variety (A)
LSDsq, (B) 0.37 0.44 0.34 Fertilizer treatment (B)
LSDsy, (AxB) 0.65 0.77 0.60 Interaction (AxB)

2011 5-7% lower protein contents were measured
compared with the three-year average. Lupus and Genius
turned out to be the most stable varieties with 10-14%
and 5-18% fluctuation of the values, respectively.
Genius performed 3—20% fluctuation through the years.

CONCLUSIONS

We have experienced different tendencies during
the analyses of the yield results and quality parameters.
The most disadvantageous influence on the yields was
caused by the moist weather of 2010, when yield results
fell behind the mean of the two other examined years
and the nutrient optimum was around low doses. The
optimal cropyear turned out to be the ordinary 2011,
the best yield results were experienced during this
cropyear. Although the drier periods in 2012 decreased
the yield values, the varieties could realize good yield
maximum values. Considering the yield results,

Genius turned out to be the best variety. The results of
Mv Toldi were behind those of Genius minimally,
while the lowest averages were observed in the case of
Lupus.

In respect of the quality traits, 2010 turned out to be
the best cropyear in the case of all the three varieties.
Despite the dry weather of the spring of 2012, the
precipitation fell during flowering and the ripening
phases had positive impact on the grain-filling processes
and contributed to the development of better quality.
As a consequence of the significantly lower amount of
precipitation during the generative phenological phases,
the worst quality parameters were realized in 2011. In
respect of crop year effect, 2010 was unfavourable for
the amount of yield, but the most beneficial for the
quality. 2011 was the most advantageous for the yield
amounts but disadvantageous for the quality parameters.
Although in 2012 extreme crop year effects were
experienced after each other (dry and warm spring,
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moist and warm summer), the yield average and quality
trait values were close the yield averages of 2011 and
quality parameters of 2010. Analyzing our results we can
state that the average crop year was favourable rather for
the yield. The appropriate amount of precipitation during
the whole 2010 and that during the generative phenophases
in 2012 favoured the development of good quality.
Consequently, the appropriate amount of precipitation is
essential for the development of quality during the grain-
filling period. The negative crop year effects were only
compensated but not eliminated by the good nutrient
supply.

Among the varieties Lupus performed the worst
values regarding both the yield average and quality in each
cropyear and nutrient level. Genius achieved excellent
yield averages but performed worse quality parameters

than Mv Toldi, whose quality parameters were outstanding
but the yield averages fell slightly behind those of Genius.
Considering the yield results, the variety Genius turned
out to be the best, while Mv Toldi was the best in quality.
By now, quality in winter wheat production became as
valuable as yield quantity, thus the selection of the
genotype appropriate for the aims of the production is
of great importance. The variety Genius fits rather in
the plant production model that prefers yield, while Mv
Toldi in the one that favours the quality instead.

ACKNOWLEDGEMENTS
The publication is supported by the TAMOP-4.2.2/

B-10/1-2010-0024 project. The project is co-financed
by the European Union and the European Social Fund.

REFERENCES

Alda, L. M.—Lazureanu, A.—Alda, S.—Baluta, D.—Sirbulescu, C.—
Gogoasa, 1. (2010): Wet gluten analysis depending on cultivar,
fertilization, herbicide application and climate conditions, in
winter wheat. Journal of Horticulture. Forestry and Biotechnology.
14: 23-26.

Borghi, B.—Corbellini, M.-~Minoia, C.—Palumbo, M.—Di Fonzo, N.—
Perenzin, M. (1997): Effects of Mediterranean climate on wheat
bread-making quality. European Journal of Agronomy. 6: 145—
154.

Debaeke, Ph.—Aussenac, Th.—Fabre, J. L.—Hilaire, A.—Pujol, B.—
Thuries, L. (1996): Grain nitrogen content of winter bread wheat
(Triticum aestivum L.) as related to crop management and to the
previous crop. European Journal of Agronomy. 5: 273-286.

Gutierrez, M.—Reynolds, M. P—Raun, W. R.—Stone, M. L.—Klatt, A.
R. (2010): Spectral water indices for assessing yield in elite
bread wheat genotypes under well-irrigated, water-stressed, and
high-temperature conditions. Crop Science. 50: 197-213.

Gyori, Z.—Szilagyi, Sz.—Sipos, P. (2003): The effect of NPK mineral
fertilization on the alveographic parameters of winter wheat.
Acta Agronomica Hungarica. 51: 325-332.

Har Gil, D.—Bonfilb, D. J.—Svoraya, J. (2011): Multi scale analysis
of the factors influencing wheat quality as determined by Gluten
Index. Field Crops Research. 123: 1-9.

Kindred, D. R.—Verhoeven, T. M. O.—~Weightman, R. M.—Swanston,
J. S—Agu, R. C.—Brosnan, J. M.—Bradley, R. S. (2008): Effects
of variety and fertiliser nitrogen on alcohol yield, grain yield,
starch and protein content, and protein composition of winter
wheat. Journal of Cereal Science. 48: 46-57.

Lang L.—Bed6 Z. (1997): Mit varhatunk a bizafajtaktol. Gyakorlati
Agroférum. 8: 29-31.

Lerner, S. E.—Seghezzo, M. L.-Molfese, E. R.—Ponzio, N. R.—Cogliatti,
M.—Rogers, W. J. (2006): N- and S-fertiliser effects on grain
composition, industrial quality and end-use in durum wheat.
Journal of Cereal Science. 44: 2—11.

Luo, C.—Branlard, G.—Griffin, W. B.-McNeil, D. L. (2000): The
Effect of Nitrogen and Sulphur Fertilisation and their Interaction
with Genotype on Wheat Glutenins and Quality Parameters.
Journal of Cereal Science. 31: 185-194.

Maric, S.—Cupic, T.—Jukic, G.—Varnica, I.—Dunkovic, D. (2007):
Selection of testing environments for winter wheat breeding.
Cereal Res. Commun. VI. Alps-Adria Scientific Workshop
Obervellach. Austria. 35: 749-752.

Marton L. (2002): A csapadék-, a tapanyagellatas és az 6szi buza
(Triticum aestivum L.) termése kozotti kapcsolat. Novényter-
melés. 51. 4: 529-543.

Mengistu, N.—Baenziger, P. S.—Nelson, L. A.—Eskridge, K. M.—Klein,
R. N.—Baltensperger, D. D.—Elmore, R. W. (2010): Grain yield
performance and stability of cultivar blends vs. component
cultivars of hard winter wheat in Nebraska. Crop Science. 50:
617-623.

Pedersen, L.—Jorgensen, J. L. (2007): Variation in rheological properties
of gluten from three biscuit wheat cultivars in relation to nitrogen
fertilisation. Journal of Cereal Science. 46: 132-138.

Pepo P. (2003): A miitragyazas hatasa az 6szi buza fajtak mindségére
hajdiisagi csernozjom talajon. Novénytermelés. 52. 4: 521-534.

Pongraczné B. A —Mezei Z~Gybéri Z.~Sipos P. (2008): A termdhely
hatasa 2006-2007 évben néhany javitd mindségii 6szi buza
(Triticum aestivum L.) mindségére. Novénytermelés. 57. 3: 319—
329.

Sipos, P—Téth, A.—Mars, E.~Gyéri, Z. (2006): Effect of weather
conditions on the alveographic W value of winter wheat. Cereal
Res. Commun. 34: 657-660.

Smith, G. P.-~Gooding, M. J. (1999): Models of wheat grain quality
considering climate, cultivar and nitrogen effects. Agricultural
and Forest Meteorology. 94: 159-170.

Sonmez, F. (2007): Effect of nitrogenous fertilizer on grain yield and
grain protein concentration in winter wheat. Asian Journal of
Chemistry. 19: 256-260.

Stoeva, I.-Ivanova, A. (2009): Interaction of the technological
properties of common winter wheat varieties with some agronomy
factors. Bulgarian Journal of Agricultural Science. 15: 417-422.

Tothné Lokos K. (1999): Az évjarat hatasa a hagyomanyos és a DH
eredetli buzapopulaciok termésstabilitasara. Novénytermelés.
48.3:261-268.

Vajdai I.-Szentpétery Zs.—Barkoczi O.—Varga J.-Hidvégi M.—
Lasztity R. (1989): Az 6szi buza érésdinamikai vizsgalata, a be-
takaritas litemezésének hatdsa a termés mennyiségi €s mindségi
jellemzdire. Novénytermelés. 38. 1: 27-36.

Weightman, R. M.—Millar, S.—Alava, J.—Foulkes, M. J.—Fish, L.—
Snap, J. W. (2008): Effects of drought and the presence of the
IBL/IRS translocation on grain vitreosity, hardness and protein
content in winter wheat. Journal of Cereal Science. 47: 457—
468.

Zecevic, V.—Knezevic, D.—Boskovic, J.-Micanovic, D.-Dozet, G.
(2010): Effect of nitrogen fertilization on winter wheat quality.
Cereal Res. Commun. 38: 243-249.

100



