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Abstract

Over the past century and at the beginning of the
current one, Siberian breeders have been
intensively breeding spring soft wheat for
improving the yield and grain quality. The
ecologically and geographically diverse source
material has been used at the breeding and
educational institutions of the region. Thus, in
the severe Siberian conditions, the wheat gene
pool has been painstakingly created. It has been
very difficult here to solve the problem of
improving the grain quality, but, given the
determination and the talent of many breeders
and geneticists, the gene pool of valuable and
strong wheat varieties has been created. As a
result, being formerly a consumer of food wheat,
Siberia has now become a region producing high-
quality grain for domestic use and sale in the
foreign market. The gene pool of spring soft
wheat, which is so rich in the volume and quality,
has not been studied in full, and not used
throughout Siberia. In 2013 — 2015, sixteen
valuable and strong varieties of Siberia-bred
wheat had been studied in the northern zone of
the Tyumen region on the experimental field of
the Northern Trans-Ural State Agricultural
University. It has been found that the average
productivity of the early-ripening
Novosibirskaya 16, Tulun 15, and Polyushko
varieties over the three years amounted to 2.52 —
2.89 t/ha, and was close to the yield (2.35 - 3.10
t/ha) of the middle-early ripening varieties. In the
midseason-ripening group, the Alyoshina and
Altayskaya 110 and 325 varieties exceeded the

AHHOTAIHUA

B TeueHne mponutoro u B Havaie TEKYIIEro BEKOB
CHOMPCKHE CENEKIMOHEPhl YCWJIEHHO BEIyT
CEeNEeKIMI0  SIPOBOW  MATKOM NIICHMIBI HA
YpOKaifHOCTb M Ka4eCTBO 3epHa. B cereknnoHHbIX
U y4eOHBIX yUPEXACHUSX PETHOHA UCTIONB30BaNICs
9KOJIOT0-reorpaduuecku pa3HooOpa3HbIil
UCXOMAHBINA MaTepuain. Takum oOpa3oM, B CypOBBIX
CHOMPCKHUX YCIOBHAX MO KPYIHIAM CO3JaBaJICs
reHo()OHJ TNINCHUIBI. 34eCh NPUIIOCh OYEHb
CJIO’KHO peIIaTh MpoOJieMy MOBBIIICHUS KayecTBa
3epHa, HO Onarojaps LeEJCYCTPEMIEHHOCTH |
TaJlaHTa MHOTHX CEJICKIIMOHEPOB M TCHETHKOB
co3laH TeHO(OHJl LEHHBIX W CHJIBHBIX COPTOB
neHnnsl. B pesynsrate Cubupb u3 morpedurens
MPOJIOBOJILCTBEHHOW NIIEHWIBI B  IPOIIJIOM
TEeph  CTaja PETHOHOM  IPOM3BOAUTEIEM
BBICOKOKAUECTBEHHOTO 3€pHa IS BHYTPEHHETrO
HCTIONB30BAaHUS U AJIS pean3allii Ha BHEITHEM
peiake. Ctonp GoraTelif 0 00BEMY M KadecTBY
TCHO(OH SPOBOM MSTKOW MIICHUIBI WU3YyYeH U
HCTIONB30BaH B CEJEKIMU JJAJIeKO HE B IIOJHOM
o0pémMe u He Ha Bceil Teppuropun Cubupu. B
2013-2015 rr. B ceBepHOil 30He TroMeHCKOU
obOmactu, Ha ombITHOM moie ['AY CesepHoro
3aypayibs U3yueHo 16 HEHHBIX U CHIIBHBIX COPTOB
MIICHNIBI CHOMPCKON CeJeKUMH. YCTaHOBIJICHO,
4TO  ypOXKallHOCTb  paHHECHENBIX  COPTOB
HoBocubupckas 16, Tymyn 15, Tlomomko B
cpemHeM 3a Tpu Trofa coctaBmia 2,52-2,89 1/ra u
Oputa Onm3ka K ypokaitHocTH (2,35-3,10 T/ra)
CpeIHEepaHHUX COpPTOB. B cpenmnecmernoit rpymme
copra Anémmna, Auratickas 110 wu 325
npeBbicuin cTaHgapT Jlrotectenc 70 TIOMEHCKOM
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Tyumen-bred standard Lutescens 70 by 0.23 —
0.69 t/ha with the yield of the latter being 2.54
t/ha. In terms of the content and quality of gluten,
the following varieties stood out: Iren,
Novosibirskaya 15, Tulun 15, Polyushko,
Omskaya 36, Skala, Boyevchanka, Pamyati
Vavenkova, Tyumenskaya 80, Alyoshina, and
Altayskaya 325. In terms of baking properties
(3.7 — 4.2 points), the following varieties stood
out: Iren, Novosibirskaya 15, 29, 31, Polyushko,
Skala, Boyevchanka, Pamyati Vavenkova,
Tyumenskaya 80, Tulunskaya 12, and
Altayskaya 325, which can be used as the source
material for further wheat breeding.

Keywords: spring soft wheat, source material,
variety, yield, grain quality.

Introduction

Over the past decades, the progress of spring
wheat breeding in Siberia has been quite obvious.
The created varieties in many economic respects,
including grain quality, have an obvious
advantage over the old ones (Anosov et al., 2015;
Golikova, 2018; Zakshevskaya et al., 2016;
Likhenko, 2007; Garkovenko et al., 2018; Kazak
& Loginov, 2019).

Grain quality is monitored genetically, but it is
highly dependent on the weather conditions.
Therefore, in breeding new varieties, Siberian
breeders have to overcome great difficulties.
Nevertheless, valuable and strong wheat varieties
have been bred in such extreme conditions of the
region, and every fifth loaf of bread in the
country is baked from the grain of these varieties
(Kazak & Loginov, 2016; Likhenko et al., 2018;
Lapochkina et al., 2017; Likhenko et al., 2015).

The Tyumen region is located in the northern
agricultural zone of Siberia (Ageeva et al., 2015;
Ageeva & Likhenko, 2017; Iglovikov, 2016). It
is even more difficult to produce wheat with high
baking properties here (Belkina & Letyago,
2017a; Belkina & Letyago, 2017b; Loginov et
al., 2016). In the past, many valuable and strong
varieties of spring soft wheat bred in other
regions had formed low grain quality, and only in
the 70 — 80ies of the twentieth century, with the
creation of the strong Tyumenskaya 80 variety in
the local conditions, the problem of grain quality
was successfully resolved. This variety was well
adapted to the conditions of the Tyumen region
and steadily formed high baking properties over
the years (Moiseeva, 2017a; Loginov et al.,
2018).
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cenekuu Ha 0,23-0,69 T1/ra, pu yposkaHOCTH
nociennero 2,54 T1/ra. Ilo conepxanuio u
KayecTBY  KJICWKOBUHBI  BBIICIWINCH  COpTa:
Upenb, HoBocubupckas 15, Tymyn 15, [Momomiko,
Owmckas 36, Ckanma, boeBuanka, Ilamsaru
Bagpenkoga, TromeHcKkas 80, Anémmuna,
Anraiickas 325. [1o xnebonekapHoit oneHke (3,7-
4,2 6amnoB) Beigenuch Mpens, HoBocubupcekas
15;29; 31, ITomomko, Ckaia, boeBuyanka, [Tamsaru
BasenkoBa, Tromenckas 80, TymyHckas 12,
Anraiickass 325, KOTOpble MOXHO MCIOJIb30BaTh
KaK MCXOAHBIM MaTepuan i JajbHEHIIen
CEJICKIINH IMIICHHUITHL.

KiroueBble cioBa: sipoBas Msrkas MIICHUIA,
UCXOJHBIH  MaTepuai, COpT, YpOXKalHOCTb,
Ka4ecTBO 3€pHa.

Literature review

The total area of the Tyumen region is 1,435,200
kmz, The agricultural zone of the Tyumen region
is located in the south and makes up 3% of the
total area. The wheat sowing area in the Tyumen
region is 410 thous. ha. The average yield in the
region is 23.3 t/ha. 58% of the total sown area is
occupied by spring soft wheat and only 1/3 of the
wheat produced has high baking qualities
(Likhenko, 2007; Zakshevskaya, Kuksin,
Zagaytov, 2016).

Breeding wheat varieties with high grain quality
depends on the availability of the source material
and the state of knowledge (Guseynov, 2015;
Kazak et al., 2015; Loginov, Kazak, Filatova,
2016). The valuable and strong Siberian-bred
wheat varieties in this respect are a reliable
foundation for further wheat breeding in the
region (Tabolova, 2015; Gadimaliyeva et al.,
2018; Shamanin et al., 2017).

The research was aimed at studying the valuable
and strong Siberian-bred wheat varieties in the
northern forest-steppe zone of the Tyumen
region and at choosing the valuable sources in
terms of the yield and grain quality for breeding
programs.

Location and methods

The studies were performed in 2013 — 2015 in the
northern forest-steppe of the Tyumen region on
the experimental field of the Northern Trans-Ural
State Agricultural University. The soil was
leached black soil (Eremin, 2016), with heavy
loamy particle size distribution, with the humus
content of 7.2 %, medium content of phosphorus
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and nitrogen, high content of potassium, and the
soil solution reaction of -6.7 (Eremin, 2017;
Shakhovaetal., 2017; Eremin & Eremina, 2016).
The predecessors were annual herbs (peas +
oats). The technology used was the one generally
adopted for the crop in the area (Abramov et al.,
2015; Kazak et al., 2019). Sowing was preformed
using a SSFK-7 nursery planter at the optimum
time. The plot area was 30 m?, the accounting
area was 25 m?; the experiment was repeated four
times on randomly located plots. The references
were the early-ripening Iren variety, the middle-
early ripening Omskaya 36 variety, and the
midseason-ripening Lyutescens 70 variety. The
observations and surveys were performed
following the method of State Grade Testing for
crops (Metodika Gosudarstvennogo
sortoispytaniya selskokhozyaistvennykh kultur,
1997).

The content and quality of gluten were assessed
according to GOST 27839-2013 by washing
weighed portions of 25 g under running water
and using an IDK instrument, ecological
plasticity and adaptability were studied following
the guidelines of S.A. Eberhart and W.A. Rassel
in the presentation of V. A. Zykin (Zykin et al.,
2011). The guidelines allow determining both the
plasticity and stability of the samples, as well as
calculating the linear regression coefficient (bi),
which characterizes the ecological plasticity of
the variety, and the mean square deviation from
the regression line (0d2), which determines the
stability of the wvariety under various
environmental conditions. Harvesting was
performed wusing a Sampo 130 combine
harvester, the vyield data were processed
following the statistical method of B. A.
Dospekhov (Dospekhov, 1985). The grain yield
was taken into account separately after threshing
with a Sampo 130 combine harvester. The

Table 1.

threshed grain was placed in bags with labels,
and the samples were taken in sealed containers
to determine the harvesting moisture content of
the grain. The weight of grain from the plots was
counted in t/ha and brought to 100% purity and
14% moisture. General baking assessment was
determined in a grain quality laboratory. Grain
unit was measured using grain-unit scale. Flour
strength was determined on the farinograph. The
bread volume was measured using the trial
baking.

Results and discussion

The vyield is one of the main parameters of a
wheat variety. At the beginning of the past
century, local varieties Sibirka uluchshennaya,
Krasnokoloska, etc. gave a yield of 0.7 — 1.2 t/ha
(V. V. Burlaka, 1975). The average wheat yield
in the former Tobolsk Governorate was 0.5 — 0.7
t/ha. Over more than 100 years, the average yield
of spring wheat in the Tyumen region has
increased to 2.4 t/ha; however, in the expiring
year 2018, it was 2.1 t/ha. The dynamics are
positive, but productivity still grows slowly.

So far, the Zavodoukovsk district has reached the
level of sustainable wheat productivity of 3 t/ha.
The Uporovo and the Tyumen districts are close
to it. For many districts in the region, the noted
result remains fantastic so far.

As for the wheat varieties, local breeders and
breeders from other districts have created high-
yielding lIkar, Tyumenskaya yubileynaya, Iren,
Omskaya 36, Novosibirskaya 31, etc. varieties,
which provide the yield of 5 — 6 t/ha or more at
the Ishim and Nizhnyaya Tavda State Crop
Testing sites. Unfortunately, most farms in the
region commercialize their potential productivity
by only 30 — 40 %.

The yield of the valuable and strong Siberian spring soft wheat varieties in the northern forest-steppe zone

of the Tyumen region, 2013 — 2015.

Yield, t/ha To the . -
. : Plasticity, Stability,
No. Varety o013 2014 2015 average STt %
Early-ripening
1 Iren, reference  3.50 2.87 2.90 3.09 - 0.45 0.25
2 (VOSSR ha7 245 268 252 057 0.91 0.06
.3 Tulun 15 2.81 2.75 3.12 2.89 -0.20 1.64 0.02
4 Polyushko 244 2.45 2.68 2.52 -0.57 1.00 0.01
LSDos 0,16 0.12 0.19 - - - -

Middle-early ripening
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Yield, t/ha To the - .
; ' Plasticity, Stability,
No. Variety 2013 2014 2015 average 'Crerence bi o
1 Omskaya36, g5 324 324 317 . 0.90 0.02
reference
2 Lyutescens 25  2.42  2.68  2.83  2.64 -0.53 0.1 0.00
3 Skala 219 288 293 267 -0.50 1.70 0.04
4 ’;'é’vos'b”s"aya 207 231 274 237 -0.80 1.44 0.01
5 g'fvos'b”s"aya 257 295 302 285 -0.32 1.02 0.01
6 Boyevchanka 257 249 285 264 -0.53 0.56 0.04
Pamyati
7 227 239 261 242 -0.75 0.73 0.00
Vavenkova
8 gg”me”s‘kaya 276 319 334  3.10 -0.07 1.30 0.01
9 Tulunskaya 12 2.29 2.24 2.51 2.35 -0.82 0.44 0.02
LSDgs 023 017 015 - - - -
Midseason-ripening
1 Lyutescens 70, 557 249 286 254 i 0.78 0.00
reference
2 Alyoshina 257 290 285 277 +0.23 0.36 0.03
3 Altayskaya 110 2.43 305 310  2.86 +0.32 0.87 0.06
4 Altayskaya 325 2.64 292 413  3.23 +0.69 1.98 0.12
LSDgs 018 014 012 - - - -

The valuable and strong Siberian wheat varieties
studied in the experiment (Table 1) formed the
yield of 2.27 — 4.13 t/ha. Low yields were
observed in 2013 for all studied wheat varieties,
especially Novosibirskaya 15 and Lutescens 70,
which amounted to 2.27 t/ha. Nevertheless, the
Iren, Tulun 15, Omskaya 36, and Tyumenskaya

Table 2.
Grain unit of the wheat varieties, 2013 — 2015.

80 varieties with a yield of 2.76 — 3.50 t/ha stood
out that year.

On average over the three years of the study, the
Iren, Omskaya 36, Tyumenskaya 80, and
Altayskaya 325 varieties stood out in terms of the
yield (3.09 — 3.23 t/ha).

Grain unit, g/l To the - -
. ! Plasticity, Stability,
No. Variety 2013 2014 2015 average referfnce, bi od?
Early-ripening
1 Iren, reference 798 771 825 798 - 1.10 0.81
2 ?Sc’vos'b"s"aya 741 734 748 741 57 0.29 0.05
3 Tulun15 754 707 793 751 -47 1.76 3.36
.4 Polyushko 775 754 796 775 -23 0.86 0.49
LSDes 14 8 11 - - - -
Middle-early ripening
1 Omskayadé, — ge 789 745 768 - 251 6.66
reference
.2 Lyutescens 25 738 723 752 738 -30 1.70 1.12
.3 Skala 759 763 754 759 -9 -0.52 0.74
4 y;vos'b'rs"aya 765 754 775 765 -3 1.23 0.43
5 'g'lc’vos'b"s"aya 786 784 787 786 +18 0.18 0.07
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No. Variety Grain unit, g/l reI:r;:?:e Plasticity, Stability,
2013 2014 2015 average + ' bi od’
.6 Boyevchanka 783 769 784 779 +11 0.91 20.57
Pamyati
7 740 685 794 740 -28 6.38 26.06
Vavenkova
8 gg umenskaya 795 789 802 795 +27 0.76 1.13
.9  Tulunskaya 12 762 754 769 762 -6 0.88 0.12
LSDgs 11 15 10 - - - -
Midseason-ripening
g Lydtescens70. g0 769 701 780 . 0.54 0.00
reference
.2 Alyoshina 775 762 788 775 -5 0.64 0.00
.3 Altayskaya 110 758 722 794 758 -22 1.77 0.03
.4 Altayskaya 325 746 724 767 746 -34 1.06 0.09
LSDos 9 13 7 - - - -

In the market conditions, the yield of wheat
varieties should match grain quality, which the
sales price and the economic state of the crop in
production depend on. Grain quality is a
comprehensive indicator. It includes many
parameters, including the grain unit (Table 2).
The yield of flour after milling depends on the
grain unit. Over the years of the study, high grain
unit was observed in the Iren, Polyushko, Skala,
Novosibirskaya 31, Boyevchanka, Tyumenskaya
80, Tulunskaya 12, Lyutescens 70, and
Alyoshina varieties. The grain unit of these
varieties was 759 — 798 g/l, i.e., they met the
requirements for strong wheat. Low grain unit

Table 3.

(738 — 746 g/l) was noted in the Lutescens 25, 15
Novosibirskaya, and Altayskaya 325 varieties.

Among the grain quality parameters, the content
and the quality of gluten are of great importance.
Gluten contains proteins, which are insoluble in
water (glutenins and gliadins). The content and
quality of gluten in the grain of wheat varieties
are genetically  monitored, but their
manifestations largely depend on the
environmental conditions (Belkina & Letyago,
2017c; Isupova et al., 1999; Letyago, 2013;
Moiseeva, 2017b; Yakubyshina et al., 2018).

The gluten content in the grain of the Siberia-bred spring wheat varieties, 2013 — 2015.

Gluten, %

To the

. Plasticity, Stability,
No.. Variety 2013 2014 2015 average 'CCCNC® od
Early-ripening
1 Iren, reference  36.4 334 39.3 36.4 - 0.69 0.00
2 Tg"os'b'“kaya 328 233 423  32.8 -36 2.24 0.01
3 Tulun 15 336 323 347 335 29 0.28 0.00
4 Polyushko 304 270 337 304 6.2 0.79 0.00
LSDos 15 23 1.8 ] - - -
Middle-early ripening
1 Omskayad6, o4 435 350 341 - 0.35 0.02
reference

2 Lyutescens 25 300 305 294  30.0 41 -0.21 0.01
3 Skala 300 290 309  30.0 41 0.37 0.01
4 ’;'é’vos'b'“kaya 309 244 373 309 32 250 0.82
5 DOVOSOUSYA 354 330 378 34 413 0.93 0.12
.6 Boyevchanka 33.7 26.1 34.3 31.4 -2.7 1.67 5.02
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1 [0)
No. Variety Gluten, % r;;’rg‘]ie Plasticity, Stability,
2013 2014 2015 average + ' bi od?
7 Pamyatl 329 281 377 329 1.2 1.86 0.50
Vavenkova
8 ggume”Skaya 338 326 341 335 -0.6 0.30 0.07
9 Tulunskaya 12 35.1 31.9 38.2 35.1 +1.0 1.22 0.18
LSDgs 17 12 14 - - - -
Midseason-ripening
1 Lyutescens 70, 344 353 334 344 . -2.29 0.01
reference
2 Alyoshina 311 309 312 311 -3.3 0.37 0.00
3 Altayskaya 110 37.7 380 374 377 +3.3 -0.73 0.00
4 Altayskaya325 37.3 345 400 373 +2.9 6.65 0.03
LSDgs 12 16 21 - - - -
The studied wheat varieties were different from of gluten in the grain. In 2014, the

each other in terms of the gluten content and
quality (Tables 3 and 4). For instance, in 2013,
the gluten content varied from 30.0 % in the
Lutescens 25 and Skala varieties to 37.7 % in the
Altayskaya 110 variety; in 2015, it varied from
30.9 % in the Skala variety to 42.3 % in the
Novosibirskaya 15 variety. In both observed
years, the studied valuable and strong Siberia-
bred wheat varieties accumulated 30 % or more

Table 4.

Novosibirskaya 15 and Novosibirskaya 29
varieties accumulated 23.3% and 24.4 % of
gluten, respectively, while the other varieties
showed higher content. In whole over the three
years of the studies, wheat varieties accumulated
gluten at the level of the requirements for strong
and valuable wheat, which once again showed
the success of Siberian breeding for improving
wheat grain quality.

The gluten quality of the Siberia-bred spring wheat varieties, 2013 — 2015.

o Variet Gluten quality, units IDK-1 re‘;’:r;?]ie Plasticity, Stability,
' y 2013 2014 2015 average + bi cd?
Early-ripening

1 Iren, reference 78 75 80 78 - 0.71 0.31

2 ?'Sc"’os'b"s"aya 60 45 75 60 -18 413 32.28

.3 Tulun 15 74 70 67 70 -8 -0.17 23.96

4 Polyushko 73 75 70 73 -5 -0.67 1.80

LSDgs 7 9 5 - - - -

Middle-early ripening
1 Omskaya36, 75 70 76 73 i 0.61 0.01
reference

2 Lyutescens 25 75 60 90 75 +2 3.03 0.17

3 Skala 68 65 70 68 -5 0.51 0.12

4 'z\'g’vos'b"s"aya 88 90 8 88 +15 -0.50 0.23

5 g‘l‘)"os'b'rs"aya 73 65 80 73 - 152 0.04

.6 Boyevchanka 66 60 73 66 -7 1.31 0.34

7 Pamyati 70 65 75 70 -3 1.01 0.02

Vavenkova
8 gg umenskaya 69 74 72 1 051 0.12
9 Tulunskaya 12 75 70 80 75 +2 1.01 0.02
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No. Variety Gluten quality, units IDK-1 reI:nterr:?:e Plasticity, ~Stability,

2013 2014 2015 average + ' bi od’

LSDos 4 6 4 - - - -

Midseason-ripening
1 Lyutescens 70, 79 60 81 71 - 4.41 0.74
reference

2 Alyoshina 55 70 40 55 -16 6.31 0.42

3 Altayskaya 110 70 80 60 70 -1 4.21 0.18

A4 Altayskaya 325 70 65 75 70 -1 -2.10 0.05

LSDgs 11 8 6 - - - -

Gluten of the first quality group was formed in
all the years of the study in the following
varieties:  Novosibirskaya 15, Tulun 15,
Polyushko, Omskaya 36, Skala, Boyevchanka,
Pamyati  Vavenkova, Tyumenskaya 80,
Alyoshina, and Altayskaya 325. These varieties
are the valuable source material for further wheat
breeding in the region.

For the baking industry, along with the grain
quality, the strength of the flour, the bread yield,
and the overall baking properties are of particular
importance. The high-quality wheat varieties
should have the flour strength not less than 280
alveograph units (a.u.). The strength of the flour
determines the volume and the porosity of bread.
Table 5 shows flour strength properties.

Table 5.
The strength of the flour obtained from the spring wheat varieties, 2013 — 2015.

Flour strength, a.u. Coefficient
To the |astici f
No. Variety reference P astl_cny, or
2013 2014 2015 average + bi variation,
- V %
Early-ripening
.1 Iren, reference 650 573 704 642 - 1.92 53.7
2 'I';VOS'b"Skaya 502 610 518 573 69 -1.68 39.8
.3 Tulun 15 348 361 485 398 -244 2.60 61.7
.4 Polyushko 504 537 580 540 -102 1.16 31.1
Middle-early ripening
4 Omskaya3e, 51y 486 1067 721 - 4.91 249.7
reference
.2 Lyutescens 25 662 761 923 782 +61 1.53 107.6
.3 Skala 515 589 606 570 -151 0.24 39.5
4 'Z\I;VOS'b"Skaya 348 375 409 377 -344 0.33 24.9
5 glfvos'b"s"aya 462 327 413 400 321 0.58 55.8
.6 Boyevchanka 534 490 501 508 -213 0.04 18.7
Pamyati
N4 571 306 482 453 -268 1.21 110.1
Vavenkova
8 gg”mens"aya 458 405 430 431 2290 0.15 21.6
.9 Tulunskaya 12 594 632 516 580 -141 0.17 48.3
Midseason-ripening
q Lyutescens70, 415 810 564 564 - 118 200.9
reference
.2 Alyoshina 1,061 598 816 825 +261 -1.30 189.1
.3 Altayskaya 110 759 664 1,000 808 +244 3.84 141.4
.4 Altayskaya 325 613 741 675 676 +112 0.28 52.3
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On average over the three years, the flour

strength of the studied wheat varieties was 377 —

825 a.u. In the context of the years of the

research, not a single variety showed the flour

strength below 280 a.u., which means that all
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4

varieties met the requirements for strong wheat.
The maximum flour strength was noted in the
Alyoshina (1,061 a.u.) variety in 2013 and the
Altayskaya 110 and Omskaya 36 varieties (1,000
—1,067 a.u.) in 2015.

131

Table 6.
The bread yield from 100 g of the flour obtained from the Siberia-bred spring wheat varieties, 2013 — 2015.

Bread yield, cm?® Coefficient
To the -
No Variety reference Plast|_0|ty, .Of.
' 2013 2014 2015 average + bi variation,
- V %
Early-ripening
.1 Iren, reference 860 580 720 720 - 2.49 114.3
2 ?;Vos'b'“kaya 570 630 680 626 -94 0.27 45.0
.3 Tulun 15 640 610 660 636 -84 0.62 20.5
.4 Polyushko 530 550 620 566 -154 0.63 38.6
Middle-early ripening
4 Omskaya3s, en 460 680 633 . 1.97 126.8
reference
.2 Lyutescens 25 740 460 680 627 -6 1.88 120.4
.3 Skala 720 600 740 687 +54 0.93 61.8
4 'z\lg’vos'b"s"aya 670 530 620 606 27 0.88 57.9
5 VoSSV g10 400 580 560 73 0.79 5.0
.6 Boyevchanka 730 660 710 700 +67 0.46 29.4
Pamyati
T 680 620 720 673 +40 0.55 41.1
Vavenkova
8 gg”mens"aya 750 640 690 693 +60 0.64 45.0
.9  Tulunskaya 12 690 580 730 666 +33 0.91 63.4
Midseason-ripening
g Lyuteseens70. 517 550 560 565 . 0.53 39.8
reference
.2 Alyoshina 760 580 600 647 +82 1.08 80.5
.3 Altayskaya 110 700 460 500 553 -12 1.42 105.0
.4 Altayskaya 325 810 630 720 720 +155 0.97 73.5

The bread yield without special additives varied
from 460 cm? for the Omskaya 36 and Lutescens
25 varieties in 2014 to 860 cm®in the Iren variety
in 2013 (Table 6). Over the years of the research,
the following varieties were the best: Iren, Tulun
15, Skala, Boyevchanka, Pamyati Vavenkova,
Tyumenskaya 80, and Altayskaya 325.

The analyzed and other values of the baking
assessment should be balanced between
themselves, thereby ensuring a high value of the
bread. The standard of the high baking qualities

may be the formerly cultivated domestic wheat
varieties — Cesium 111, Saratovskaya 29,
Zarnitsa, Tulunskaya 197, and foreign varieties,
such as Marquis, Garnet, Manitoba, and others.
Closer to the modern period of wheat breeding
development in Siberia, the Tyumenskaya 80,
Irtyshanka 10, Tulunskaya 12, Pamyati Aziyeva,
Novosibirskaya 15, 29, and 31, Pamyati
Vavenkova, Altayskaya 70, and other varieties
were created, which were not inferior to their
predecessors in terms of baking assessment.
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Table 7.

General baking assessment of the Siberia-bred spring soft wheat varieties in the northern forest-steppe

zone of the Tyumen region, 2013 — 2015.

132

\o Variet Baking assessment, points re}'eor;?]ie Plasticity, ~Stability,
' y 2013 2014 2015 average . bi od?
Early-ripening

1 Iren, reference 4.2 3.2 4.2 3.8 - 1.29 0.01

2 '1\'50"03'b"5kaya 3.9 35 4.0 38 - 0.59 0.00

3 Tulun 15 38 3.0 36 3.4 0.4 0.87 0.05

4 Polyushko 3.9 33 45 3.9 +0.1 1.25 0.10

Middle-early ripening

1 Omskaya 36, . 22 42 35 - 2.10 0.03
reference

2 Lyutescens 25 4.2 24 35 34 -0.1 1.58 0.14

3 Skala 4.4 2.9 4.0 38 +03 1.40 0.03

4 ZN;"OS'b"Skaya 41 36 39 38 103 0.44 0.01

5 3N1"V°5'b"3kaya 43 34 42 39 +0.4 0.90 0.00

6 Boyevchanka 4.2 37 4.4 41 +0.6 0.61 0.04

7 Pamyaltl 3.9 36 41 38 +0.3 0.40 0.03
Vavenkova

8 gg umenskaya o 3.9 43 42 +0.7 0.54 0.01

.9 Tulunskaya 12 4.4 35 4.6 4.1 +0.6 1.03 0.05

Midseason-ripening

1 Lyutescens 70, ,1 58 36 35 ; 1.20 0.04
reference

2 Alyoshina 35 33 3.7 35 - 0.29 0.03

3 Altayskaya 110 3.9 24 3.8 3.4 -0.1 1.56 0.02

4 Altayskaya 325 4.2 32 3.9 37 +0.2 0.95 0.01

Analyzing the data about the general baking
assessment of the studied wheat varieties (Table
7), it should be noted that it depended on the
variety and the weather conditions during a
particular year. In 2014, the baking assessment of
all the tested varieties was lower, compared to
2013 and 2015, to a lesser extent for some

and to a greater extent for other varieties
(Omskaya 36, Lutescens 25, Altayskaya 110).

On average over the years of the research, in
terms of the baking assessment (3.7 — 4.2 points),
the following varieties stood out: Iren,
Novosibirskaya 15, 29, and 31, Polyushko,

varieties  (Novosibirskaya 15, Polyushko, Skala, Boyevchanka, Pamyati Vavenkova,
Novosibirskaya 29, Boyevchanka, Pamyati Tyumenskaya 80, Tulunskaya 12, and
Vavenkovaa, Tyumenskaya 80, Tulunskaya 12), Altayskaya 325.
Table 8.
The coefficient of correlation between the grain yield and quality indices, 2013 — 2015.
Variety Grain unit Gluten Flour Bread yield Baking
strength assessment
Early-ripening  0.52 + 0.60 -0.16 £ 0.70 047+062 0.39+065 0.57+058
Middle-arly 644029 0212037  056£031 043£034 055032
ripening
Midseason- 37,066 0424064  034£066 041:064 038+065
ripening
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In choosing the source material for further wheat
breeding in the Tyumen region, it is important to
know the correlation between the yield and grain
quality (Table 8). It was found that the relation
between the grain yield and the grain unit in the
early-ripening and the middle-early ripening
varieties was close positive, while in the
midseason-ripening varieties, it reduced to 3.7. A
similar pattern was observed in terms of the flour

Volume 9 - Issue 29 / May 2020

strength, the bread yield, and the general baking
assessment. Between the yield and the gluten
content in the grain, the relation was negative
from weak to medium.

The plasticity and stability of the formation of the
varieties productivity and the quality indicators
are shown in Figure 1.
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Figure 1. The plasticity and stability of valuable and strong Siberia-bred spring wheat varieties in the
northern forest-steppe zone of the Tyumen region, 2013 — 2015.

The calculations of stability and plasticity
following the method of S. A. Eberhart and W.A.
Rassel show that the yield over the years of the
research was formed consistently in all varieties.
Novosibirskaya 15 and Polyushko varieties in the
early-ripening group, the standard Omskaya 36,
Lutescens 25, and Novosibirskaya 31 varieties in
the middle-early ripening group, and Altayskaya
110 in the midseason-ripening group featured
plasticity.

In terms of grain quality, including the formation
of the grain unit, almost all of the studied
varieties formed the grain unit inconsistently,
especially varieties such as Omskaya 36,
Boyevchanka and Pamyati Vavenkova. In terms
of the gluten content, the most interesting
varieties as the most stable gluten accumulating
ones over the years of the study were the early-

ripening Novosibirskaya 15 and Polyushko
varieties, and the middle-early ripening
Novosibirskaya 29 and 31, and Tulunskaya 12
varieties. In terms of the gluten quality, intensive
varieties Novosibirskaya 15, Alyoshina, and
Altayskaya 110 stood out.

Conclusion

The study of the valuable and strong wheat
varieties of Siberian selection in the northern
forest-steppe of the Tyumen region has identified
the following valuable sources: Iren,
Novosibirskaya 15; 29; 31, Polyushko, Skala,
Boyevchanka, Pamyati Vavenkova,
Tyumenskaya 80, Tulunskaya 12, Altayskaya
325, which can be used as starting material for
further breeding, as valuable sources for yield
and grain quality.
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Studying the valuable and strong Siberia-bred
varieties of spring soft wheat in the northern
forest-steppe of the Tyumen region has shown
that in terms of many economic properties, they
are well adapted to the local conditions. With
that, they have both quite acceptable productivity
and high grain quality.

The allocated sources are included in the
program on the development of promising new
varieties of spring soft wheat under the study of
high-yielding varieties creation for baking in
Siberia.
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