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were determined according to quality standards, as well as baking bread sample. During the pilot sowing, one
of the varieties - Girmizi Gull, was sown on plots with various tillage methods - traditional, minimal, and zero.
Thus, it was determined that the varieties Gonen and Ekinci 84 contain a zero allele of the Wx-B1 - Wx-B1b gene,
which means that their endosperm contains higher-quality starch, and the varieties Askeran, Azemetli 95, Gonen,
Kirmizigul, Nurlu 99, Tale 38, and Ugur, in turn, contain a zero allele of the gene GluAl - GluAld, which on the
contrary worsens the gluten quality of these varieties. As for tillage, the traditional system showed itself to be
the best, the minimal tillage was slightly worse, and the zero tillage system turned out to be the least suitable in
these conditions. Thus, the obtained data outline further areas for conducting research and open up prospects for

targeted selection for alleles of the considered genes

Keywords: flour; starch; gluten; gliadin; baking qualities

INTRODUCTION

The decline in the quality of soft wheat caused by a num-
ber of unfavourable yield factors leads to an increase in
the agricultural area in Azerbaijan. During 2020-2021,
the quality of the crop was most influenced by temper-
ature conditions, in particular abnormally high temper-
atures, and poor resistance of a number of varieties to
infectious diseases - both to brown rust, which spread
during the years of observation, and to yellow rust, out-
breaks of which were observed for seven years, on the
moment when the authors conducted the study.

These trends, which go beyond the years present-
ed, and issues of irrigation and soil erosion, record-
ed in a number of studies, lead to the fact that as of
2021, about 50% of the republic’s wheat needs had
to be covered by imports. However, the area of crops
has increased by 60% since 2011 (Huseun Oglu, 2021;
Mustafayeva et al.,2021).Increasing the amount of grain
produced does not fully solve the problem of shortage,
because as a result, significantly fewer bread prod-
ucts are obtained from low-quality wheat than from
high-quality grain (Tadesse et al., 2019). The suitability
of grain for the manufacture of food products, includ-
ing bread, is mainly determined by its composition. The
greatest focus of research in this context is the influ-
ence of the physicochemical properties of the constit-
uents of glutens and gliadins (Mirzayeva et al., 2022).
These are proteins responsible for the rheological pa-
rameters of the dough, since they have the ability to
trap air bubbles and form a porous structure of finished
products, and also affect the elasticity of the dough
(Ospanov et al., 2020). Another significant factor is the
influence of the starch content and structure, as well as
the ratio of polar and nonpolar lipids, which also affects
the volume of bread (Ceseviciené et al., 2022).

The quality of soft wheat, according to E. Hajiyev
et al. (2021), depends on two groups of factors: envi-
ronmental and genetic. Environmental factors include
weather conditions, soil quality, methods of tillage,
method of fertilisation, etc. Genetic factors are currently
less investigated, however, the study of genetic control
and polymorphism of various enzyme and non-enzyme
proteins opens up new opportunities for breeding and
selecting varieties with optimal nutritional indicators
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(Afanasyeva et al., 2023). According to the research by
S. Kalenska et al. (2023), Glu-type genes are responsi-
ble for the synthesis of gluten, which are localised on
the long arms of chromosomes of group 1: 1A, 1B, and
1D. At the same time, Glu-D1 genes have the greatest
contribution to wheat quality, and Glu-A1l are the least
variable. Y. Zi et al. (2022), in turn, summarised infor-
mation on the effect of various genes responsible for
starch synthesis on the yield and quality of flour. The
Wx genes affect the synthesis of amylose, which reduc-
es the quality of flour and its products. The main effect
is provided by the Wx-B1 allele, the smaller one - by
Wx-Al. The absence of the first allele significantly im-
proves the quality of flour.

For genes of the Gld group that encode the synthe-
sis of gliadins, as indicated by G. Ozer et al. (2020), at
the moment, no alleles have been identified that have
an unambiguous qualitative effect. Alleles Glu-Bld
(6+8), Glu-B1h (14+15), and Glu-B1b (7+8) are associ-
ated with higher gluten strength and pasta quality. The
1Dx5+1Dy10 alleles determine the level of increase in
dough consistency, elasticity, viscosity, and extensibil-
ity, baking quality and the corresponding volume of a
loaf of bread. Bx7,Bx7 OE, 1Bx17+1By18, 1Bx13+1By16,
Bx7+By9 and 1Bx7+By8 in the Glu-B1 and 1Ax2 alleles
found on Glu-Al increase the strength of the dough
and positively affect the consistency, extensibility, vis-
cosity, and elasticity of bread dough.

Thus, given the confirmed directional effect of cer-
tain groups of genes on the quality of wheat flour, this
study is designed to determine whether breeding for
these genes really has prospects of becoming one of
the ways to overcome the shortage of high-quality bak-
ing flour in Azerbaijan.

MATERIALS AND METHODS

Studies on the productivity of 37 local and breeding
varieties of soft wheat were conducted in 2020 at the
Terter zonal experimental station located in the north-
western part of the Karabakh lowland at an altitude of
175 m above sea level. Observations and measurements
were carried out three times on the selected plots with
an area of 1 m2 Irrigation was applied at the stage




of onset of tube emergence, earing and onset of milk
maturity of grain. The agrotechnical practices recom-
mended for the region were also carried out within the
framework of the traditional tillage system. The sowing
of the Girmizi Gul 1 variety was carried out in the third
ten days of November using traditional, minimal, and
zero tillage methods.

Thus, the study consisted of three blocks designed
to determine the main measures to improve the quality
of wheat grain: determining the optimal type of tillage,
analysing the grain quality of the main wheat varieties
suitable for cultivation in Azerbaijan,and determining the
molecular genetic basis of the determining indicators.

As part of the grain quality assessment, weight of
1,000 grains, percentage composition and fibre defor-
mation measurement (FDM), falling number, level of
sedimentation, and nitrogen content were determined.
The grains were randomly selected, counted and
weighed. To determine the gluten content, a sample
of medium grain weighing about 50 g was taken. The
sample was crushed in a laboratory mill and cleaned of
impurities: debris, husks, spoiled and underdeveloped
grains by sieving through a series of sieves with holes
of different diameters. About 25 g of pure ground grain
was taken, 14 cm?® of distilled water was poured, and
a lump of dough was kneaded, which was allowed to
settle for 20 minutes. The settled dough was washed
under running water until the turbidity of the water
stopped and the lump mass decreased. The resulting
gluten was squeezed out and wiped with a dry towel
during the entire process. They were weighed, recording
the results with an accuracy of 0.1. The gluten content
was calculated using the equation (1):

my
x =X 100, 1)

The gluten quality was determined using the IDK-
1M and IDK-2 devices. The falling number was deter-
mined using a viscometric tube. All stages of grain
quality research were carried out using methodological
recommendations and Interstate Standard 13586.1-
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68 (1987).In the study, the Bezostaya 1 variety was used
as a marker for electrophoretic analysis. Electrophore-
sis of spare proteins was performed on gel electropho-
resis plates with glycine acetate buffer (pH 3.1). The
identification of wheat samples based on the results
of electrophoregrams of gliadin coding loci Gld 1A, Gld
1B, Gld 1D, Gld 6A, Gld 6B and Gld 6D was carried out
according to the catalogue of allele component blocks
of gliadin of the Bezostaya 1 variety (marker), taken as
the standard.

The collections were evaluated for the allel-
ic state of the Wx genes using PCR analysis using
primers AFC/AR2, Wx-Alb-F-MH/Wx-Alb-R-MH, Sun-
1F/SunlR, BDFL/BRD, 4F/4R, BDFL/BRC1/BRC2/BFC,
WxB1L/Wx-B1R, Wx-D1-2F/Wx-D1-2R, Wx-D1-1F/Wx-
D1-1R, BDFL/DRSL. In determining the glutenin-cod-
ing genes, the UMN19 codominant marker was used to
identify allelic variants of the glutenin IUD genes en-
coded by the Glu-A1 locus. A fragment of 362 pn in size
was amplified on samples having subunit 2 (Glu-Alb
allele). In samples with a null allele and having subunit
1 (Glu-Ala allele), a fragment of 344 pn was observed.

It was also decided to conduct a test baking of
bread to compare varieties with different indicators of
the qualitative and quantitative composition of starch.
The bread was baked using a straight dough method,
dough fermentation, and further baking were carried
out on Domino and Arianna devices. The duration of
resting was determined organoleptically, baking was
carried out at a temperature of 220-230°C. For compar-
ison, the paper presented a comparison of loaves made
from flour of varieties Shafag 2 and Gonen. Statistical
processing of the research results was carried out using
Microsoft Excel 2010 software suite.

RESULTS

The first stage of the study was the test sowing of one
of the varieties - Girmizi Gul 1 - on experimental areas
with different types of tillage: traditional, minimal, and
zero. The data obtained were highlighted separately
(Table 1).

Table 1. Quality indicators of the Girmizi Gull variety under various cultivation methods 2021

n-:-cieltlr?ggs Weig:‘atig:,id?oo Vitreousness, % Gluten, % FDM, p.p. Sedimentation, ml Toct:'l‘tnei ;‘;‘,’9/5“
Traditional 321 50.5 26 76.8 31.5 12.7
Null 321 9.5 18.6 95.5 21 11.7
Minimal 32.8 14 28 88 27 10.4

Source: compiled by the authors

From the presented results, it can be seen that
none of the listed tillage methods revealed statistical-
ly significant advantages in terms of the weight of a
thousand grains and sedimentation rates. At the same
time, the difference in vitreousness indices is noticea-
ble - the highest proportion, more than 50%, is found

in grains obtained from plants grown using the tradi-
tional method of tillage. This indicator shows a high
protein content in the endosperm, compared with the
starch content. With zero and minimal treatment, which
included less interference with the soil structure, the
percentage of vitreousness was in the range of 9-14.
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In a separate way, it is worth highlighting the dif-
ference in the composition of gluten and the quality of
starch. Despite the higher percentage of gluten in grain
with traditional and minimal tillage methods - 26-28%
versus 18.6% with the zero method. At the same time,
the gluten quality expressed through FDM coefficient
correlated similarly — the indicator of zero tillage was
more than 95 p.p., at minimal tillage - 88, and at tra-
ditional tillage method FDM was the lowest - about
77 p.p. Total nitrogen content correlated weakly with
tillage method in this case.

The subsequent stages of the study were devoted
to determining the molecular soil quality characteristics
of the studied wheat varieties. When conducting PCR
analysis of 37 local varieties to investigate the allelic
diversity of Wx genes, attention was paid to the alleles

Wx-B1 - Wx-Ble, Wx-B1 - Wx-B1a,and Wx-B1 - Wx-B1b,
where the presence of one of the first or second alleles -
‘e” or “@” - indicated the presence of active amylose
synthesis in the endosperm, in turn, the “b” allele - the
so-called null allele, indicates the absence of amylose
synthesis. Thus, three samples were found where ampli-
fication for the ‘e” allele according to Wx-B1 - Wx-Ble
presumably occurred, these are the varieties Ag Bugda,
Berektli 95, and Pervin. Three more samples, according
to this analysis, turned out to be presumably heteroge-
neous and contained both the “a” allele and the ‘e” al-
lele for this gene. These are wheat varieties Shiraslan
23, Karabakh, and Shafaq 2. The target allele, Wx-B1 -
Wx-B1b, is presumably found in the endosperm of two
varieties: Gonen and Ekinci 84. All other wheat samples
contained the “a” allele of the Wx-B1 gene (Fig. 1).

Figure 1. Example of PCR analysis of the Wx-B1 locus, where sample 11 is the putative “b” allele
according to Wx-B1 - Wx-B1b (null allele), and the remaining “a” is the wild type

Source: compiled by the authors

The next group of genes analysed were the Glu
group genes responsible for the synthesis of high mo-
lecular weight glutenins (HMW-GS) encoded by the
Glu-Al, Glu-B1, and Glu-D1 loci localised on the long
arms of chromosomes 1A, 1B, and 1D, respectively. Al-
lelic variants Glu-Ala and Glu-Alb encoding subunits
1 and 2, respectively, have a positive effect on baking
qualities, whereas the null allele Glu-Ald worsens

them. Among all the samples, Glu gene null alleles
were detected in seven samples numbered 8,9, 11, 16,
23, 30, and 34 (Fig. 2). These are the varieties Asker-
an, Azemetli 95, Gonen, Kirmizigul, Nurlu 99, Tale 38,
and Ugur. For the remaining varieties, the presence of
the second, Glu-Alb, allele variant was determined to
be the most likely, whereas the Glu-Ala allele was not
found in any of the samples.

Figure 2. Determination of the Glu-A1 locus, using the UMN19 codominant marker, where the samples 8,9, 11,16, 23,
30, 34 - carry a null allele, and the samples 1-7,10,12-15,17-22, 24-29, 31-33 - carry subunit 2

Source: compiled by the authors
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When comparing the physico-chemical parame-
ters determined in the framework of grain quality as-
sessment, varieties with different alleles of Glu group
genes, first of all, the indicators involved in the quality
of gluten were analysed. Thus, the percentage of gluten
for all varieties with a zero allele turned out to be, with
minor deviations, about 28 and 30%, only the Azemetli
variety showed a result of 24.4%, which is slightly less
than the average result of other samples with the same
allele. It should be noted that the gluten content of
the other varieties containing the coding subunit also
ranged from 26-32%. The lowest result in the Ruzi 84

Poladova et al.

variety is 22.1% gluten, and the highest in the Mirvari
variety is 35%. The gluten quality turned out to be av-
erage in absolutely all samples, and the FDM was in
the range of 90-111 p.a. The best indicators were in the
varieties for which the presence of the coding allele
of glutenin genes was determined: varieties Azeri - 90;
Yagut - 93; Gobustan - 94, and Karakylchyk 2 - 95 p.a.
The indices of varieties with a zero allele ranged from
100-109 p.a. There were no clear traceable patterns
with the considered genetic factors for the indicators of
total nitrogen content, sedimentation, and falling num-
ber (Table 2).

Table 2. Results of the analysis of grain quality of local and introduced varieties (2020)

No.  Varieties j 0g0ciing g Sutente o e % | seionds . inpomts
1 Agali 46.1 321 110 347 13.8 190 45
2 Ag bugda 419 28 109 21 14 145 45
3 Aran 50.2 31.4 100 34.8 14 232 47
4 Azeri 49 32.8 90 30 14 177 4.6
5 Berektli 95 37.7 24.5 110.6 - 12.4 123 44
6 Ekinci 84 38.2 28.2 100.6 24.4 12 120 44
7 Elinge84 56 326 100 - 13.4 200 45
8 Askeran 457 28 105.4 30.5 14.2 180 46
9 Azemetli 95 46.2 244 1003 25.7 14 200 4.5
10 Fatima 50 28 95.6 30 13.9 264 4.5
11 Gonen 47.7 30.6 100 33.1 14.4 218 438
12 Guneshli 51.2 26.8 112 29.7 14.4 205 47
13 Kehraba 49.6 284 1038 - 143 189 4.6
14 Karabakh 51.8 28.6 111 - 14.6 244 47
15 Karakylchyk 2 475 30 95 - 13.6 174 45
16 Kirmizigul 52.2 30 97.8 40 14.8 222 49
17 Gobustan 50 30.8 94 40 14.9 220 5
18 Loyagtli 426 30 106.6 33 145 190 47
19 Mirbeshir50 49.0 32 96.6 - 14.4 138 4.6
20 Mirvari 39.8 35 109.9 - 13.6 144 45
21 Mugan 488 30 111 - 12.7 200 45
22 Murov 2 51.4 33 101.5 334 143 197 46
23 Nurlu 99 375 28 109.3 27.7 13 156 44
24 Pervin 40 264 106 33 13.4 177 4.6
25 Ruzi 84 33.9 221 109.9 29 124 159 44
26 Shafaq 2 50.4 28.4 109 30.3 14 232 438
27 Sheki 1 42 30.2 100.4 333 13.9 179 47
28 Shark 40 28.8 110.5 32.8 14.6 188 47
29 Shiraslan 23 50.1 28.6 108.8 32.4 13.9 177 46
30 Tale 38 52 304 1041 333 13.9 163 46
31 Tereggi 48.8 326 109.5 30 14.4 190 4.6
32 Terter 49.5 321 105 - 13.9 166 4.5
33 Terter 2 50.8 326 106.6 - 14 169 44
34 Ugur 436 30 108.3 33.1 13.4 154 45
35 Vugar 52.7 28.8 102 - 145 200 47
36 Yagut 50.9 28.8 93 - 145 196 47
37 Peringe 54.2 264 109.4 - 13.0 134 43

(tetraploid)

Source: compiled by the authors
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For a more detailed comparison of the baking
properties and quality of the finished bread product,
two varieties were selected: Gonen and Shafaq 2.
The Gonen variety was the only one of the studied
ones containing two target null alleles: Wx-B1 - Wx-
B1b, which led to the absence of amylose synthesis
in the endosperm of the grain of this variety, and
the Glu-Ald allele of glutenin-synthesising genes,
which leads to lower gluten quality. For comparison,
the Shafaq 2 variety is heterogeneous in the Wx-B1
gene, and contained both the Wx-B1 - Wx-Bla and
Wx-B1-Wx-Ble alleles, but, on the contrary, the Glu-
Alb allele of glutenin-synthesising genes turned out
to be characteristic of it. Thus, potentially, the starch

composition in the Gonen variety should have been
more suitable for baking, and in the Shafaq 2 variety,
on the contrary, the gluten quality was more optimal.
An important factor in choosing varieties was that
both samples received a final score for baking prop-
erties at the same level - 4.8.

The physico-chemical properties of flour of these
varieties turned out to be quite comparable, such as
the weight of 1,000 grains, level of nitrogen, FDM, and
percentage of gluten (Table 3). The Shafaq variety is
slightly superior in terms of the falling number and is
inferior in terms of gluten content and sedimentation
rate, however, the difference between these indicators
is not statistically significant.

Table 3. Results of the analysis of the grain quality of the Gonen and Shafaq 2 varieties

No. Varieties Weig?ati::,t.ooo Gluten, % Fpl?:i Sedim;er:ltation, nitr-:-::;t:;, o Fallisr;% :nudn;ber, Bakingo?::slity, in
1 2 3 4 5 6 7 8 9

11 Gonen 47.7 30.6 100 33.1 14.4 218 4.8

26  Shafaq 2 50.4 28.4 109 30.3 14 232 4.8

Source: compiled by the authors

The obtained bread samples, despite the fact
that the varieties received an equal score in baking

properties, differed visually and organoleptically (Fig. 3
and 4).

Figure 3. Laboratory baking of bread from the variety Gonen

Source: compiled by the authors

Figure 4. Laboratory baking of bread from the variety Shafaq 2

Source: compiled by the authors
The photo shows that the colour and porosity of the

bread are different: the pulp of bread made from flour
of the Gonen variety is lighter, has a whiter shade and

Scientific Horizons, 2024, Vol. 27, No. 3

is less porous, the rise of the bread on the side section
is smooth, high, arched. The flesh of bread made from
Shafaqg 2 flour is, accordingly, more porous, has an even




texture, a dark colour, and a more yellowish shade. The
rise of this sample is low and smooth, the volume is
somewhat smaller. The taste properties of both sam-
ples are satisfactory, the texture of the second one is
softer, moist and elastic, whereas the first sample is
denser.

Gluten-coding genes were additionally analysed for
the selected varieties. The compilation of the genetic
formula of the electrophoregrams of the glutein-coding
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loci Gld 1A, Gld 1B, Gld 1D, Gld 6A, Gld 6B, and Gld
6D was carried out according to the catalogue of al-
lele-component blocks of gluten of the Bezostaya 1 va-
riety, as a result of which it turned out that the gluten
components of the Gonen variety differ from the Bezos-
taya 1 marker variety in the following blocks: Gld 1D2,
Gld 6B2, Gld 6A12; the block components: Gld 1D4, Gld
1A7 of Shafaq 2 variety differ in five blocks: Gld 1B, Gld
6A3, Gld 6D9 (Fig. 5).

| 11]]cld6D4
—L 1

T 1i11i] cd 1BY
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g _ |
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3

Figure 5. Gliadin formula of varieties 1 - Gonen (a variety of Turkish origin); 2 - Bezostaya 1 (marker); 3 - Shafaq 2

Source: compiled by the authors

Since gliadin-coding genes are responsible for the
porosity of bread products, this information can be used
in further studies aimed at investigating the desired
texture of bread. Targeted selection of target alleles of
genes encoding the synthesis of starch, gluten, and gli-
adin may be a promising area in improving the quality
of wheat.

DISCUSSION

Improving the quality of wheat and the yield of flour
from it for the production of high-quality bakery prod-
ucts in quantities capable of meeting demand is a goal
that can potentially be achieved by a set of measures.
First of all, it is reasonable to consider the factors af-
fecting soil preparation for sowing, namely the tillage
system. Despite evidence of the effectiveness of zero
tillage for some crops, such as cotton, legumes, or
vineyards, the impact of this system is currently only
beginning to be actively studied (Fan et al., 2020).
B. Barna et al. (2023) in their studies note an improve-
ment in the quality and yield of grain with zero tillage.
In the study by Z. Peng et al. (2020), this tillage system
has been identified as one of the most promising in
the context of arid or semi-arid climate conditions. In
turn,Z.R.Kan et al. (2020) are somewhat more skeptical
about the prospects of using zero tillage, and note the
difficulty of absorbing moisture and developing roots in
the absence of loosening the soil, but they still define

this system as more promising than the traditional
one. Moreover, the conclusions of these researchers are
close to the results obtained in this study, regarding the
fact that the best indicators were obtained during mini-
mal or rotational tillage.

Very simillar results were obtained by M. Yousefian
et al. (2021). The researchers noted that the zero till-
age system reduces the average physical and chemical
properties of grain, increases the amount of fibre and
water, while reducing the protein and ash content, while
rotary tillage was close in its results to the traditional
one and is defined by the researchers as an equivalent
replacement. It is noteworthy that the climatic condi-
tions of the region in which the study took place are
quite comparable to those in Azerbaijan. The next group
of factors that could improve the situation with wheat
quality, and which at the same time would be weakly
dependent on unfavourable external factors, were ge-
netic (Litvinov & Olefirenko, 2023). E. Filip et al. (2023)
note three key factors for the selection of varieties
containing high-quality starch: the baking potential
of flour depends on the amylose content in starch, a
decrease in the amylose content improves the quality
of flour and the fact that the amylose content is most
influenced by the Waxy-B1 locus.

Z.Maryami et al. (2020), during the analysis of 160
Iranian wheat varieties, found a pattern to the situa-
tion with Azerbaijani varieties reflected in this paper.

Scientific Horizons, 2024, Vol. 27, No. 3
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Most varieties contained the Wx-B1 - Wx-Bla allele,
which corresponds to the so-called “wild type” - that is,
it occurs mainly in free-growing, non-selective wheat
varieties. Only 2 samples, as well as among Azerbaijani
varieties, contained the allele Wx-B1 — Wx-B1b - which
has the greatest effect on reducing the synthesis of
amylose in the wheat endosperm. For Iranian realities,
this is only 1.25% of all the varieties studied, whereas
among the varieties considered in this study, there are
more than four times as many - 5.4%. The researchers,
despite the fact that they did not bake bread and were
not involved in the production and study of physical
and chemical properties of flour of the identified vari-
eties, see prospects for breeding wheat varieties based
on minimisation of amylose content.

Target study by Y. Li et al. (2022), in turn, confirms
that the expression of the null allele of the Wx-B1 lo-
cus affects the content of amylose, reducing it, and its
blocking, respectively, increases the proportion of this
polysaccharide residue in the composition of starch
granules. Accordingly, the type of starch granules, their
microstructure, size, thermal properties, etc., and how
they affect the baking qualities of flour obtained from
this wheat, change. Thus, with the expression of the
Wx-B1 - Wx-B1b gene and a decrease in the amylose
content, the researchers noted such an effect on the
quality of bread as a more homogeneous porous struc-
ture, an increase in the volume of bread and its storage
time. Y. Sung et al. (2023) recorded an increase in the
protein content and a greater ability to swell in flour
products of the so-called “glass” varieties, which were
characterised by a reduced content of amylose in the
starch composition. The bread sample obtained by bak-
ing from Gonen flour generally corresponds to the char-
acteristics given in other works, especially with regard
to volume increase. Indeed, it turned out to be larger in
volume than bread made from a similar sample of flour
obtained from Shafaq 2 grain, which contained alleles
responsible for encoding amylose in significant quanti-
ties (Figs. 3, 4).

However, when evaluating the baking qualities and
other physico-chemical properties of flour from differ-
ent wheat varieties, there was no fundamental distin-
guishable difference between varieties with zero allele
and “a” or “e” alleles. This is probably due to differences
in the quality of the varieties themselves, which are
conditioned by a combination of other genes not con-
sidered in this study, and their interaction with climatic
and other external factors, which also significantly and
differently affect the properties and characteristics of
the grain (Panfilova et al., 2019). Another equally im-
portant factor affecting the baking potential of wheat
is the content and quality of gluten, which is part of it.
M.E. Bayram and K.Z. Korkut (2020) identify three main
groups of genes important for the optimal state of glu-
ten: Glu-A1, Glu-B1, and Glu-D. They associate the ab-
sence of these genes, or rather their zero alleles, with
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a deterioration in the quality of bread products made
from such flour.

C. Guzman et al. (2022) clarify that high-molecu-
lar-weight glutenins encoded, in particular, by the Glu-
A1 locus, mainly affect the increase in gluten strength,
dough extensibility, and also, like the considered allele
of the Wx-B1 - Wx-B1b gene, contribute to an increase
in the volume of finished baking. The researchers as-
sociate zero alleles of the Glu-A gene with a decrease
in the quality of finished products. Similar conclusions
were obtained by M.H. Lee et al. (2022), and they addi-
tionally investigated the effect of these loci on some
physico-chemical factors of flour quality and found that
the Glu-Al allele positively affects the sedimentation
coefficient and an increase in protein content. They also
noted the prospects for the selection and use of varie-
ties obtained as a result of targeted breeding for these
genes to increase yields in an unfavourable or unstable
climate. The Gonen variety, which contains a zero allele
for the Glu-Ald gene, is slightly inferior to bread made
from Shafaq 2 grain in elasticity and porosity when
baked, which may probably be due to differences in the
alleles of Glu genes.

Currently, there are not enough studies on
the effect of specific gluten-coding genes on cer-
tain baking qualities of wheat, since, as noted by
K. Pourmohammadi et al. (2023), the variability of these
genes is very large. However, this opens up space for
further work with genotyping and the study of the cor-
relation of the ratio of certain loci and physico-chemi-
cal and organoleptic parameters of wheat and its prod-
uct. In general, this study outlines the way to further
work on both a more detailed study of the genome of
existing varieties, and breeding work to create new
ones that are more stable, productive, and of high qual-
ity. Currently, the qualitative analysis was hampered by
the fact that the assessment was carried out between
different characteristics of different varieties, which led
to a more overview character of the article. However,
the data obtained can become the basis for a number
of studies focused on more narrow aspects.

CONCLUSIONS

Currently, there is a problem in Azerbaijan related to
the shortage of grain capable of meeting the needs of
the domestic market. Climate change, which has been
accompanied by abnormally high temperatures in re-
cent years, has significantly reduced wheat yields. In the
part of the study related to determining the optimal
tillage for the Girmizi Gull variety, it was determined
that the most optimal option is minimal tillage, and
zero intervention gives results noticeably worse than
traditional and minimal tillage methods.

In the main part of the study, 37 local and intro-
duced wheat varieties were analysed, and their quality
was determined: weight of 1,000 grains, level of nitro-
gen and sedimentation, gluten percentage, FDM, and




baking quality. Further, samples of each variety were
analysed for Waxy-B1 and Glu-Al gene loci to deter-
mine which varieties have a prospect for selective se-
lection based on these genes.As a result, the target null
allele of starch-synthesising genes was probably found
only in two varieties: Gonen and Ekinci 84. Starch of
these varieties has a reduced amylose content, which
increases the baking potential of flour from grains of
these varieties. The null allele of the Glu-Al - Glu-Ald
gene, on the contrary, worsens the quality of gluten
and the baking potential of the variety. Such an allele
is probably found in the varieties Askeran, Azemetli 95,
Gonen, Kirmizigul, Nurlu 99, Tale 38, and Ugur.

The test baking of bread from grain varieties Gonen
and Shafaq 2, as carriers of opposite alleles at both tar-
get loci, showed that, in general, the quality of gluten
is more important for the texture and porosity of bread
than the quality of starch, whereas the reduced amylose
content, in turn, contributes more to the volume of bak-
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in parallel: determining the effect of the genes in ques-
tion on specific baking parameters; determining several
varieties for experimental work and further breeding;
also separately, research related to the influence of spe-
cific loci of glutenin-coding genes can be continued.

At the moment, the varieties Kirmizigul and
Gobustan, which received the highest scores for baking
properties, are promising. It is also rational to involve
Gonen and Ekinci 84 varieties in breeding, which are
carriers of the zero allele of the Waxy-B1 locus and
require modification of glucan-coding genes. The Sha-
faq 2 variety also demonstrated good baking qualities.
Thus, further research will be able to provide a more
constructive and measurable answer to the question to
what extent the study of the considered genes and the
selection work aimed at them can contribute to an in-
crease in the production of bakery products and cover
the domestic demand of the Azerbaijani market.
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AHoTauif. 36inbleHHs CiNbCbKOrocnoaapCbkmux Teputopii B AzepbaiaxaHi BXe He MOXe MOKpWUTU npobnemy
HecTauyi BMCOKOSIKICHOro xnibonekapcbkoro 60polHa Ha BHYTPiWHbOMY PUHKY. TakKMM UYMHOM, icCHYe noTpeba B
NONIMNWeHHi SKOCTi 3epHa, 3ibpaHOro 3 icHyl4MX NoLW, AN OTPUMAHHS GinbLlOi KiNbKOCTi 3epHOBUX NPOAYKTIB.
MeToto [aHOro AOCAIOXKEHHS € OrngAa Ta BUBYEHHS (i3MKO-XIMIYHMX Ta rEHETUYHMX MNapaMeTpiB MicueBuX Ta
{HTPOZYKOBAHMX COPTIB M>FKOI NWeHMLI ANn8 NOAANbLIOr0 BU3HAYEHHS MEPCNeKTUBHMX HanpamkiB cenekuii. [ng
uboro 6yno nposeneHo [MJIP-gocnigkeHHs oKpeMux NOKycCiB reHis WX, Wo BiANOBiAalOTb 33 CMHTE3 aMminosu, Ta
enektpodopes reHiB Glu, WO KOAYTb KiNbKiCTb i fKicTb kKnerkoBuHKU. Kpim Toro, ans coptis Shafaq 2 i Gonen, ski
6ynu BiLibpaHi B xoA4i foCNioKeHb A9 TECTOBOrO BMMNiKaHHA xniba, 6yB nposenexuit MNJIP-aHani3 gna cknapaHHa
rniafgMHoBOi HOpMYyK COpTiB 3 BUKOPUCTAHHAM 3pa3ka copTy besocta 1 B akocTi Mapkepa. Di3nko-XiMiYHi NOKA3HMKM
BM3Ha4anM 3a CTaHAapTaMM AKOCTI, @ TaKOX 33 pe3y/nbTaTaMu BUMiKaHHA 3pa3kiB xniba. Iig yac gocnigHoro nocisy
OfMH i3 copTiB — Girmizi Gull - BMciBanu Ha AinsHKax 3 pisHMMK cnocobamm 06pobiTKYy FPYHTY — TPaAULIAHUM,
MiHiIManbHMM Ta HyNboBMM. Tak, Byno BM3HayeHo, wo coptu Gonen i Ekinci 84 mictaTb HynboBuMit anenb reHa Wx-
B1 - Wx-B1b, 110 03Hauae, Wwo ix eHaocnepM MicTUTb KpOXManb BiNbll BUCOKOT AKOCTi, a copTu Askeran, Azemetli 95,
Gonen, Kirmizigul, Nurlu 99, Tale 38 i Ugur, B cBOO Yepry, MicTaTb HynboBUiA anenb reHa GLUAL - GluAld, wo HaBnaku
NoripLye sKicTb KNeMKoBUHU LMX copTiB. LLlono 06pobiTKy FpyHTY, TO Halkpalle cebe nokasana TpaguLiiHa cuctema,
[ewo ripwe - MiHiManbHWIA 06pO6ITOK, @ HAaWMEHL NPUAATHOK B AAHMX YMOBAX BMSABMIACS CUCTEMA HYNbOBOMO
06po6iTKy. TaKMM YMHOM, OTPUMaHI JaHi OKPeC/toTb NoAAbLL HAaNpsSIMKU NPOBEAEHHS LOCNILXKEHb | BiAKPUBAIOTH
nepcrneKkTMBM ANS LiNecnpsMOBaHOi cenekuii Ha aneni po3rnaHyTUX reHis
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