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Abstract. Two forms of wheat are cultivated in Poland: winter and spring. At the same time, the spring form is
much less popular, which results mainly from its lower yields. A very important advantage of spring wheat is its
higher quality of grain than of winter wheat, although it should be emphasized that this fact is now less important
than in the past decades. At the end of the 20th century, some Polish cereal growers began to advertise their
spring cultivars as suitable also for autumn sowing. This prompted field experiments to be carried out in several
research centers to check this trait for the cultivars indicated by the growers. Field tests were carried out in three
growing seasons 2008/2009, 2009/2010 and 2010/2011 at the Experimental Station for Cultivar Assessment in
Cicib6ér Duzy, Poland. The research was based on two-factor field experiments, established with the method of
split-plot, in four replications. The first factor (A) was sowing date: the first (I) — autumn (2-3 weeks later than
specified in the agrotechnical recommendations of IUNG-PIB, as an admissible delay for winter wheat), the
second (II) — autumn (delayed compared to the first by 1-3 weeks), the third (III) — spring (indicated according to
the agrotechnical recommendations of IUNG-PIB for spring wheat, as the earliest possible). The second factor
(B) were spring wheat cultivars: 1) Tybalt, 2) Cytra, 3) Bombona, 4) Monsun, 5) Parabola. The aim of the
research was to determine the effect of sowing date on the yield, yield structure and the technological value of
the grains of selected spring wheat varieties. In the years 2010 and 2011, significantly higher wheat grain yields
from autumn sowing dates in relation to the spring date were found. Wheat sown in autumn was also
characterized by higher production tillering, weight of 1000 grains, weight of grains per plant. On the basis of
the performed qualitative analyses of wheat grain, no significant influence of the sowing date on the falling
number and gluten index was found.
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Introduction

Two forms of wheat are cultivated worldwide: winter and spring. Spring form of wheat is much
less popular because it yields less. Reduced spring wheat fertility compared to the winter form is
mainly due to its shorter growing season and lower resistance to spring droughts, which affect various
regions of Poland almost every year. In the past decade, some cereal growers in Poland started to
advertise their spring cultivars as useful also for autumn sowing. This triggered field experiments in
several research centres to test this feature for the cultivars indicated by the growers, but often, also
other cultivars were included in these studies. It was pointed out, among other things, that sowing
spring forms in autumn has many advantages, and in particular, it extends the growing season,
including, first of all, the stage of tillering and stem formation [1-5]. An important advantage of such a
sowing date, indicated by the authors of the above mentioned research, is also an increase in the
resistance of plants to spring drought, and drought occurs basically every year during the spring
vegetation of cereal [6]. According to the popular and popular-scientific press, the number of growers
sowing spring cultivars in autumn is relatively high. Farmers sow spring cultivars mainly after late
crops: potatoes, beet and maize, which are generally called facultative cultivars. This term has been
used for these cultivars by numerous authors of scientific papers [2;7-9].

There are only a few studies in this area and they do not fully cover the issue of sowing spring
cereal cultivars in the autumn. A very important advantage of spring wheat is its higher quality of
grains than in the case of winter wheat. Although this fact is now less important than in the past
decades, when spring wheat clearly dominated over winter cultivars in terms of quality, because
among the registered winter wheat varieties, only few were characterized by genetically determined
high quality of grain.

Therefore, the sowing of spring wheat varieties in the autumn time is primarily to result in higher
grain yields by extending the growing season, but also can cause greater plant resistance to spring
drought (plants sown in autumn have a more developed root system).
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Materials and methods

Field tests were carried out in three growing seasons 2008/2009, 2009/2010 and 2010/2011 at the
Experimental Station for Cultivar Assessment (SDOO) in Cicibér Duzy, belonging to the Central
Centre for Crop Cultivars Research (COBORU).

The research was based on two-factor field experiments, based on the method of split-plot in four
replications. The first factor (A) was the sowing date: the first (I) — autumn (later by 2-3 weeks than
specified in the agrotechnical recommendations of IUNG-PIB, as an admissible delay for winter
wheat), the second (II) — autumn (delayed from the first one by 1-3 weeks), the third (II) — spring
(indicated in the agrotechnical recommendations of IUNG — PIB (Institute of Soil Science and Plant
Cultivation — State Research Institute) for spring wheat, as the earliest possible). The second order
factor (B) were spring wheat varieties: 1) Tybalt, 2) Cytra, 3) Bombona, 4) Monsun, 5) Parabola. The
date of sowing, soil abundance and rate of fertilizations are presented in Tables 1-3.

The experiment was established on lessive soil, silty heavy loamy sand, soil class III b,
agricultural utility complex — rye very good.

Table 1
Dates of spring wheat sowing in subsequent vegetation seasons
Growing Sowing term
season | 1I 111
2008/2009 24.10.2008 14.11.2008 2.04.2009
2009/2010 26.10.2009 10.11.2009 30.03.2010
2010/2011 20.10.2010 5.11.2010 30.03.2011
Table 2
Soil abundance (mg per 100 g) by year
Year of
harvest P,0s K.0 Mg pH
2009 20.1 26.3 4.8 6.35
2010 20.1 27.7 4.5 6.86
2011 31.0 24.7 6.0 6.24

Prior to sowing, the grain was primed with appropriate seed treatments, recommended for winter
cereals. The area of the plot to be harvested was 15 m”.

Table 3
Rates of minerals in growing seasons
G;:;g;zg N, kg-ha” | P,0s, kg-ha' | K;0, kg-ha
2008/2009 85 35 40
2009/2010 119 33 33
2010/2011 125 40 60

The amount of seed sowing in each experiment, regardless of the year, in the first autumn date
was 500 pcs.-m?, as the cultivars selected for the experiment require such an amount of seeding at this
date and under such soil conditions. In the second autumn date, this standard was increased by 10 %
(550 pcs.-m?) due to the fact that the plant losses were expected due to frost damage. In spring,
however, the sowing rate was the same as in the first autumn sowing date.

After reaching the full maturity by crops, the final harvest was carried out with a field harvester.
After harvest, the following features were determined: grain yield per 14 % moisture content,
1000 grain weight (according to PN-68/R-74017), number of grains per plant, number of grains per
spike, grain yield per plant, grain yield per spike. In order to determine the technological value of
grains after harvest, representative samples of grains were taken using the principles of the PN-72/A-
74001 standard. In the grain samples, the following traits were determined: the amount of wet gluten,
gluten index (IG), falling number, and SDS sedimentation index. The meteorological conditions are
presented in Table 4-5.
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Table 4
Mean monthly temperatures in particular growing periods
Month Temperature (°C)
2008/2009 | 2009/2010 | 2010/2011 | Long-term mean
X 8.9 6.3 4.8 7.4
X1 4.1 6.4 5.3 2.5
XII 0.5 2.4 -5.5 -1.7
1 -3.4 -6.4 -1.8 -3.5
11 -1.6 -3.4 -5.2 -2.6
11 1.5 2.4 1.4 1.4
v 9.6 8.7 9.6 7.6
\ 13.0 14.5 13.8 13.7
VI 16.1 17.9 18.4 16.5
VII 19.6 21.6 18.7 18.6
VIII 17.3 20.0 18.5 17.7
Table 5
Sum of rainfalls in particular vegetation periods
Month Rainfall (mm)
2008/2009 | 2009/2010 | 2010/2011 | Long-term mean
X 52.8 99.7 12.3 40.0
XI 254 57.6 88.0 36.0
XII 35.1 63.8 36.5 33.0
I 23.1 44.1 36.5 29.0
11 41.0 38.7 31.3 25.0
11 68.4 16.7 11.2 26.0
v 5.2 23.0 37.6 36.0
\% 82.8 126.8 61.2 58.0
VI 198.3 67.7 65.4 68.0
VII 46.1 48.2 201.6 75.0
VI 61.8 111.4 50.5 67.0

The aim of the research was to determine the effect of the sowing date on the yield, yield structure
and the technological value of the grains of selected spring wheat varieties.

The results were statistically analyzed using a one-way ANOVA, using the Statgraphics
Centurion XVI computer program. Significance of differences between means were evaluated using
the Tukey test at the level of significance p = 0.05.

Results and discussion

In the 2008/2009 season, wheat sown at the second term (II) did not emerge and the average grain
yield of the other two dates did not differ significantly (Table 6). The lack of emergence can be
explained by the fact that the temperatures were too low for grains to germinate, which was also
accompanied by the lack of snow cover. The response of cultivars to the sowing date was not the
same, which was most visible in the case of Cytra cultivar, whose grain yield in autumn sowing
conditions was significantly lower than the yield of other cultivars, while of Tybalt cultivar, it was
significantly higher in spring sowing conditions. In the second season (harvest 2010), the date of
sowing significantly affected the grain yield. The highest yields were obtained by sowing in
November. On the other hand, the yields from October (the first term — I) and spring (the third term-
III) sowings were significantly lower. Significant varietal differences were also found. The highest
grain yields were obtained from Tybalt cultivar and the lowest from Bombona cultivar. The difference
between the yields of these cultivars was 1.48 t-ha”. In the 2010/2011 season, the date of sowing
differentiated the yield of grain. The delay in the first autumn date by 2-3 weeks caused a decrease in
the yield by over 0.5 t-ha” on average. The grain yield obtained from spring sowing was lower than

585



ENGINEERING FOR RURAL DEVELOPMENT Jelgava, 22.-24.05.2019.

that from autumn sowing by 1.07 t-ha™ (the first term — I) and 0.54 t-ha™ (the second term — II). There
were also cultivar differences; the highest yields were given by the Tybalt cultivar and the lowest by
Cytra. The difference in grain yield between these cultivars was 24.5 %. Genetic factor, i.e. cultivars,
had a significant influence on the level of the obtained grain yields. This was pointed out by the
authors dealing with the issue of “facultative crops” [4, 8]. In the Weber and Kaus studies [8], some
spring wheat cultivars (Olimpia and Helia) had a tendency to higher yields under late autumn sowing
compared to ones from spring sowing, while others (Zebra, Torka and Nawra) showed an opposite
tendency, and were thus defined by the authors as unsuitable for autumn sowing. One of the cultivars,
despite its increased frost resistance (Olimpia), was also included in the group of cultivars unsuitable
for autumn sowing, the reason being its high instability of yields. In these studies, winter wheat
cultivars were used for comparison. None of the spring wheat cultivars tested at that time equalled the
yield of winter wheat cultivars.

Three varieties (Tybalt, Monsun, Bombona) used in own research were also the object of other
studies, which were aimed at assessing their suitability for autumn sowing [10]. The authors stated that
the tested genotypes can be considered potentially optional, and the yield of grain from autumn sowing
was 20.8 % higher than from spring sowing. The majority of researchers assessed the usefulness of
cereal cultivars for autumn sowing compared to the effect of their sowing in the spring term. The
amount of grain yield increase, as determined in such comparisons, was very diversified. According to
Ozturk et al. [11], late autumn sowing of facultative cultivars increased yields by about 37 % as
compared to the results from spring sowing. Also Grocholski et al. [2] indicated that the advantage of
autumn sowing over spring sowing in terms of wheat yields was very high. In this study, the grain
yield of Hena cultivar at autumn sowing was by 1.14 higher, and of Triso cultivar by as much as
2.93 t-ha” than in the spring term. Kardasz et al. [4] obtained very high yield increases as a result of
autumn sowing instead of the spring one of spring wheat, ranging from 43.2 % to 65.6 %, depending
on a cultivar.

Table 6
Grain yield of spring wheat (t-ha™)
Year Sowing Cultivar (B)
term (A) | Tybalt | Cytra | Bombona | Monsun | Parabola | Mean
1 6.26 3.60 6.12 6.13 5.28 5.48
2009 11 - - - - - -
11 6.01 5.56 5.61 5.60 5.39 5.63
Mean 6.13 4.58 5.86 5.86 5.33 -
LSD (s for A =n.s.; B=0.473; B/A =0.769
| 7.47 6.30 5.56 6.76 6.19 6.46
2010 11 8.10 6.78 6.51 7.19 7.10 7.14
111 6.69 5.59 5.76 6.72 6.46 6.24
Mean 7.42 6.22 5.94 6.89 6.58 -
LSD 95 for A=0.108; B =0.273; B/A =0.473
| 5.19 4.06 4.43 4.84 4.56 4.61
2011 11 4.76 3.01 3.74 4.58 4.27 4.07
11 3.80 3.30 3.33 3.71 3.55 3.54
Mean 4.58 3.46 3.83 4.38 4.12 -
LSD (5 for A =0.530; B =0.769; B/A =n.s.

n.s. — not significant (p = 0.05)

In Cicib6ér Duzy in 2009, the plants that survived the winter period were significantly more
tillered than those from spring sowing (Table 7). Bombona cultivar turned out to be the one that
developed the most productive shoots in the above-mentioned year, while significantly smaller
tillering was noted for Cytra and Parabola cultivars. In the case of the other two cultivars, the decrease
in tillering was a trend (the difference was statistically insignificant). Research results from 2010 and
2011 indicate that significantly lower tillering occurred in the case of spring sowing of wheat cultivars
than in autumn sowing. The influence of cultivars on the discussed feature was insignificant. The
relatively largest differences in the number of plants between autumn and spring sowing treatments
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were found in the experiments set up on the lightest soil in Cicibér Duzy, but in this location, the
number of plants in autumn sowing was only by 15-20 % lower than in the spring one. Some
authors [4] drew attention to the cases of the reverse relation — a higher number of plants under
autumn sowing, which was explained by a smaller falling number of plants, which were better rooted
and more resistant to moisture deficiency than plants from autumn sowing. In the studies by Kardasz
et al. [4], spring wheat sown in autumn also developed a higher number of spikes per unit area
compared to the spring sowing. Fotyma [12], comparing the density of spikes per unit area in winter
and spring wheat, found a higher number of spikes in the winter forms of this species, but this
regularity was modified over the years, which was caused by a partial damage of plants by frost in
winter periods. Contrary to these results, the effect of frost damage on the structure of the canopy was
insignificant in our studies.

Table 7
Production tillering of spring wheat
Year Sowing Cultivar (B)
term (A) | Tybalt Cytra | Bombona | Monsun Parabola Mean
I 1.97 1.59 1.81 1.73 1.72 1.76
2009 11 - - - - - -
11 1.44 1.57 1.97 1.83 1.31 1.62
Mean 1.70 1.58 1.88 1.78 1.52 -
LSD s for A =0.120; B =0.230; B/A =n.s.
Synthesis 1 1.62 1.50 1.62 1.78 1.61 1.62
from years 11 1.66 1.64 1.54 1.79 1.74 1.67
2010-2011 I 1.24 1.25 1.33 1.27 1.21 1.26
Mean 1.50 1.45 1.49 1.58 1.49 -

LSD (o5 for A =0.340; B =n.s.; B/A =n.s.

n.s. — not significant (p = 0.05)

In 2009 in Cicibér Duzy, a significantly higher weight of 1000 grains of wheat sown in spring
(Table 8) was recorded. In the other two years, a lower weight of 1000 grains was obtained for the
treatments with spring sowing. The weight of 1000 grains was very varied depending on a wheat
cultivar. The highest weight of 1000 grains in 2009 was recorded for Parabola, and in the next two
years, for Monsun. Grocholski et al. [2] and Kardasz et al. [4] found a positive effect of autumn date
of spring wheat sowing on the weight of 1000 grains. Similar results were obtained by Wenda Piesik
et al. [10]. The average value of the weight of thousands grains coming from autumn sowing was 42.7
g, while that of spring sowing 31.7 g. Long-term research results, obtained from microfield
experiments with numerous winter cereal cultivars, indicate that the delay in their sowing date leads to
a number of unfavourable changes in the growth and development of plants and, as a result, to a
decrease in the weight of 1000 grains [6, 13-15].

Table 8
Weight of 1000 grains (g) of spring wheat
Year Sowing Cultivar (B)
term (A) | Tybalt | Cytra | Bombona | Monsun | Parabola Mean
I 36.25 24.46 36.29 35.54 37.04 33.91
2009 11 - — — - - —
1 34.97 30.38 3491 34.73 42.15 35.43
Mean 35.61 27.42 35.60 35.13 39.60 —
LSD (s for A = 1.500; B = 8.700; B/A = 4.080
Synthesis from 1 43.77 40.81 38.19 42.69 50.86 43.26
years 11 39.74 39.82 39.41 43.84 48.25 42.21
2010-2011 I 37.06 34.00 37.36 42.07 44.49 38.99
Mean 40.19 38.21 38.32 42.86 47.87 —
LSD (05 for A =2.500; B = 6.200; B/A =n.s.

n.s. — not significant (p = 0.05)
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The weight of grains per plant depended unequivocally on the experimental factors in particular
years of research (Table 9). In 2009, this feature was similar in plants from autumn and spring sowing
dates. The interaction of the sowing date and wheat cultivar was found, which was manifested by a
much higher value of this feature in the plants of Tybalt cultivar in the treatments with the first (I)
sowing date. In 2010, together with the delayed sowing date, the grain weight per plant was getting
lower and lower. The differences were significant; between the first (I) and second (II) terms it was
13.1 %, while between the first (I) and third (IIT) — 46.3 %. The highest weight of grains per plant was
recorded for the cultivar Monsun, while the lowest for the cultivar Bombona. The difference between
these cultivars was 23.2 %. In 2011, the values of this feature for wheat from autumn sowing did not
differ significantly, while from spring sowing it was significantly lower. Wheat cultivar Cytra had the
weight of grains per plant significantly higher than other cultivars. Sowing in spring resulted in a
decrease of grain yield per plant and per spike. This is consistent with the results of Sutek et al. [16],
who found a lower grain yield per spike as a result of moving the date of spring wheat sowing from
autumn to spring.

Table 9
Weight of grains per plant (g)
Year Sowing Cultivar (B)
term (A) | Tybalt| Cytra | Bombona | Monsun | Parabola | Mean
1 2.11 1.40 1.62 1.79 1.51 1.68
2009 11 - - - - - -
111 1.64 | 1.60 1.54 1.55 1.33 1.53
Mean 1.87 1.50 1.58 1.67 1.42 -
LSD s for A =0.120; B = 0.280; B/A = 0.460
I 4.04 | 3.11 2.87 3.80 3.47 3.45
2010 11 293 | 291 2.43 3.37 3.43 3.01
111 1.98 1.77 1.67 1.90 2.00 1.86
Mean 298 | 2.59 2.32 3.02 2.96 -
LSD s for A =0.380; B = 0.450; B/A = 1.030
I 1.81 | 2.45 1.50 1.75 1.68 1.83
2011 11 1.86 | 241 1.50 1.90 1.73 1.88
111 1.33 | 2.10 1.01 1.52 1.31 1.45
Mean 1.66 | 2.32 1.33 1.72 1.57 -
LSD s for A =0.320; B = 0.330; B/A = 0.490
p=0.05

The falling number is an indicator, which value is usually connected in practice with the problem
of sprouting [17]. Cacak-Pietrzak [18] states that the value of the falling number in the range of 220-
270 s indicates the optimal activity of amylolytic enzymes in grain processed into flour for bread
baking. In 2009, the falling number of wheat grain depended on the selection of a spring wheat
cultivar (Table 10). The highest falling number was observed for Parabola cultivar grains, while the
lowest for Bombona cultivar, respectively 456 and 378 s. The difference was 17.1 %. Under wheat
sowing in October and spring, the highest value of this feature was found for the grains of Parabola
cultivar. The grains of Cytra, Bombona and Monsun cultivars were characterized by a higher value of
the falling number at the autumn sowing term. In the next year, the sowing date also had no significant
effect on the value of this feature. The biggest mean falling number was recorded for the grains of
Parabola and Cytra cultivars, while the lowest of Bombona cultivar. In the case of the first two wheat
cultivars, together with the delay in sowing date, the falling number increased. In 2011, the value of
the falling number was significantly influenced by the selection of a cultivar for sowing. The grains of
the Monsun cultivar were characterized by the highest value of this index, while the grains of Cytra,
the lowest. The difference was 56.5 %. At all sowing dates, the highest values of the falling number
were recorded for the grains of the Monsun cultivar. In Szafranska’s study [19], the falling number of
winter and spring wheat grains from the 2009-2011 harvest ranged from 87 to 393 seconds. The author
did not find any significant differences in the number of falling number depending on the year of
harvest. Rothkaehl et al. [20, 21, 22] and Szafranska [23] did not find any significant differences in the
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falling number depending on the wheat cultivar. In the research by Nowak et al. [24], the grains of
spring wheat cultivars had a very high falling number (over 320 s), which indicates their low
amylolytic activity. At the same time, it was found that the value of this trait depended significantly on
different habitat conditions in which different spring wheat cultivars were grown. Studies by Cacak-
Pietrzak et al. [25] indicated that the value of this feature in spring wheat was primarily influenced by
the varietal factor. In wheat grains of Katoda, Lagwa and Waluta cultivars, the activity of amylolytic
enzymes was low (less than 300 s), whereas in Ostka Smolicka cultivar it was at a medium level (273
s). The results of earlier studies [14;26-29] also indicated that this feature is primarily influenced by
the varietal factor and weather conditions during both plant growth and grain harvest.

Table 10
Falling number (s) of spring wheat grains
Year Sowing Cultivar (B)
term (A) | Tybalt | Cytra | Bombona | Monsun | Parabola Mean
1 364 429 383 405 445 405
11 — — — — — —
2009 111 414 406 374 386 468 409
Mean 389 418 378 395 456 -
LSD o5 for A =n.s.; B=27.0; B/A =38.1
1 376 406 345 400 401 385
2010 11 380 409 349 381 414 386
11 391 430 330 351 431 386
Mean 382 415 341 377 415 -
LSD o5 for A=n.s.; B=14.5; B/A=25.1
1 246 153 185 289 209 217
2011 11 266 129 184 299 234 222
11 258 110 199 316 209 219
Mean 257 131 189 301 217 -
LSD gos for A=n.s.;B=11.8; B/A=204

n.s. — not significant (p = 0.05)

In the first year of the study, the sowing date had no significant effect on the amount of wet gluten
washed out of wheat grain (Table 11). Significant differences between cultivars were found. The
highest amount of wet gluten was found in the grains of Parabola cultivar, while the lowest in Monsun
cultivar. The difference between these cultivars was 14.9 %. An interaction between the experimental
factors was also found. Grains of Cytra cultivar from the autumn sowing date were characterized by a
higher value of this feature compared to the grains from the spring date. On the other hand, in 2010, a
higher mean value of this trait (27.2 %) was found for the grains from spring sowing date than for
autumn sowing. Comparing the differences between cultivars, the highest amount of wet gluten was
found in the grain of the Bombona cultivar while the lowest in Monsun cultivar. The difference was
17.5 % and was statistically significant. In 2011, together with the delay in sowing, the amount of wet
gluten in the grains of the examined spring wheat cultivars, increased. The difference between the first
(D and second (I) date was 6.9 %, while between the second (II) and third (IIT) — 6.7 %. The highest
productivity of wet gluten was found in the case of Cytra cultivar, while the lowest in the case of
Monsun cultivar. In the seeds of Cytra, Bombona and Monsun cultivars the amount of wet gluten
increased together with the delay in sowing date. Cacak-Pietrzak [18] stated that wheat flour should
not be used in bakeries where the amount of wet gluten is less than 25 %. Therefore, in order to ensure
this level of gluten in flour, the minimum amount of gluten in the grains should be about 27 %.

Cacak-Pietrzak et al. [30] and Podolska and Sutek [31] state that one of the main criteria for
assessing the technological suitability of wheat grain is the assessment of protein and gluten content.
According to Borkowska et al. [32] and Matecka and Blecharczyk [33] changes in wet gluten content
in spring and winter wheat grain depend on the weather conditions in the years of research.
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Table 11
Wet gluten quantity (%) in spring wheat grains
Year Sowing Cultivar (B)
term (A) | Tybalt | Cytra | Bombona Monsun | Parabola Mean
1 26.0 28.0 25.5 24.0 26.0 25.9
2009 I - - - - - -
I 27.0 26.5 28.0 24.5 31.0 27.4
Mean 26.5 27.3 26.8 24.3 28.5
LSD o5 for A =n.s.; B=0.86; B/A =1.22
1 23.0 24.0 25.0 20.5 23.5 23.2
2010 I 22.5 22.0 25.0 21.0 24.0 22.9
11 23.5 27.5 27.0 22.0 26.0 25.2
Mean 23.0 24.5 25.7 21.2 24.5 —
LSD (05 for A =0.83; B=0.75; B/A =1.30
1 27.6 31.2 30.3 25.5 29.9 28.9
2011 I 26.9 36.1 34.1 27.2 31.2 31.1
11 31.5 36.8 37.4 30.5 30.6 334
Mean 28.7 34.7 33.9 27.8 30.6 —
LSD (o5 for A =0.64; B =0.49; B/A =0.85

n.s. — not significant (p = 0.05)

In the first year of the study, the sowing date had no significant effect on the quality of gluten (IG)
in wheat grains (Table 12), but under the autumn sowing date, slightly higher index values were
found. Among the wheat cultivars studied, only the grains of Cytra cultivar were characterized by a
significantly lower gluten index in comparison to other cultivars. In the next two years of the study,
the choice of cultivar had a significant influence on the value of this feature. The highest mean values
of this index were found for the grains of the Monsun cultivar, while the lowest for the Cytra cultivar.
The difference between these cultivars in the range of this feature was 57.5 %.

Table 12
Gluten index of spring wheat grains
Year Sowing Cultivar (B)
term (A) | Tybalt | Cytra | Bombona | Monsun | Parabola | Mean

1 85 35 93 85 92 78
2009 I - - - - - -
I 79 8 85 70 69 62
Mean 82 22 89 77 80 -

LSD (o5 for A =n.s.; B=25.0; B/A =n.s.
Synthesis from years I 89 4l 7 20 82 5
20102011 I 75 38 87 86 81 73
11 84 32 85 86 84 74
Mean 83 37 81 87 82 -

LSD o5 for A =n.s.; B=23.3 ; B/A =ns.

n.s. — not significant (p = 0.05)

The SDS sedimentation index is a parameter, which value depends on the quality and the amount
of gluten. In the first year of the study, the sowing date did not significantly differentiate the SDS
sedimentation index of wheat grain (Table 13). The choice of a cultivar for sowing had a significant
influence on the value of this index. The highest mean value of SDS sedimentation index was found
for the grains of Parabola cultivar, while the lowest for the grains of Cytra cultivar. The difference was
29.1 %. Among the tested wheat cultivars, only the grains of Cytra cultivar at the first autumn sowing
date, was characterized by a higher value of this index, as compared to the spring date. In 2010, higher
SDS sedimentation index values were found for autumn sowing dates. Among the examined wheat
cultivars, the highest mean value of this index was found for the grains of Bombona and Parabola
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cultivars, while the lowest for Cytra cultivar. The difference between these cultivars was 28.7 %. In
2011, the value of the SDS sedimentation index of the grains from all sowing dates was at a similar
level. Analyzing the differences between cultivars, it was found that the highest mean value of this
trait was found for Parabola and Bombona cultivars, while the lowest for Cytra cultivar. The
difference in this feature was 27 %. It was observed that the value of the sedimentation index is a
varietal feature, which is confirmed by the results of the study by Cacak-Pietrzak et al. [25] and
Ceglinska et al. [34].

Table 13
SDS sedimentation index (cm®) of spring wheat grain
Year Sowing Cultivar (B)
term (A) |Tybalt | Cytra | Bombona | Monsun | Parabola| Mean

1 50 45 55 55 61 53
2009 I - - - - - -
III 56 41 60 56 61 55
Mean 53 43 57 55 61 -

LSD o5 for A=n.s.; B=4.3; B/A =8.8
1 63 49 65 64 72 62
2010 II 60 52 69 66 66 63
I 57 45 71 61 68 60
Mean 60 49 68 64 68 -

LSD ypsforA=2.2;B=2.1;B/A=3.6
1 79 59 83 82 84 77
2011 I 82 60 82 77 81 76
I 75 62 80 82 84 77
Mean 79 60 82 80 83 -

LSD yps for A=0.5;B=2.1; B/A=3.6

n.s. — not significant (p = 0.05)

Conclusions

1. In 2010 and 2011 significantly higher grain yields and 1000 grain weight were observed in wheat
from autumn sowing dates, which proves the legitimacy of sowing selected spring wheat during
the autumn.

2. The autumn sowing date resulted in better plant production tillering and higher grain weight per
plant.

3. The quality of grain from both autumn and spring dates was similar. The sowing date did not
significantly affect the falling number and gluten index.

4. The amount of wet gluten and SDS sedimentation index depended on the year of research, which
proves that the weather conditions influenced these values.
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