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Abstract

This article analyzes the results by the yield and grain
quality of two spring wheat cultivars Tyumenskaya
Yubileynaya and Tyumenocka, depending on the level
of mineral nutrition in the forest-steppe zone of the
Tyumen region. The length of the vegetation period
corresponded to the climatic conditions of the forest-
steppe zone of the Tyumen region. In the reference
variant and the variant with 4 tons of NPK per hectare,
it was 90 days, and in the variants with 4 and 6 t/ha, it
was 92 days. In the reference variant, the average yield
of the Tyumenskaya Yubileynaya cultivar over the
three years was 3.31 t/ha, and that of the Tyumenocka
cultivar — 2.93 t/ha. The introduction of mineral
fertilizers for the planned yield of 4 t/ha allowed
obtaining the yield for the Tyumenskaya Yubileynaya
cultivar equal to 4.14 t/ha, which was by 0.83 t/ha more
than in the reference variant. The Tyumenocka cultivar
yielded 3.83 t/ha, which was by 0.90 t/ha higher than
in the reference variant. Further increasing the dosages
of mineral fertilizers to 5 t/ha allowed obtaining 4.73 —
4.72 t/ha for both cultivars, which was by 0.27 — 0.28
t/ha lower than planned yield. The content of gluten in
the grain of cultivar Tyumenskaya Yubileynaya in the
reference variant was 27.2 %, of the Tyumenocka
cultivar — 24.2 %. In the variant with 4 tons of NPK
per hectare, an increase in the content of gluten by 9.6
— 10.4 %, respectively, was noted. According to the
economic calculations, the most favorable for spring
wheat cultivation in the Tyumen region is the level of
mineral fertilization equal to 5 tons of NPK per hectare.

AHHOTALHUS

B naHHOM cTaThe NpOaHATM3UPOBAHBI PE3YIIBTATHI 110
YPOXaHHOCTH U Ka4ecTBY 3epHA BYX COPTOB SIPOBOH
MSATKOH mmieHuIpl TioMeHckas oOmieiiHas H
TroMeHOUKa B 3aBUCHMOCTH OT YPOBHS MHHEPATbHOTO
MHUTaHUS B JIECOCTEHON 30He TroMeHCKoil obmacTh.
YcraHoBIEHO, 9TO TIPOIOIKUTENBHOCTD
BEreTAIllMOHHOTO IEePHOJa COOTBETCTBYET IPHPOIHO-
KJIMMaTHYECKUM  YCIIOBUSIM  JIECOCTEITHOW  30HBI
TromeHckol o6nacTH. B KOHTPOJBHOM BapHaHTe U
Bapuante NPK Ha 4 t1/ra oH coctaBun 90 cyTok, B
BapuaHTax Ha 4 u 6 T/ra — 92 cyTok. B KOHTpOIBEHOM
Bapuante copT TroMeHckas roOwneiHas  Jan
ypokaifHOCT B cpemHeMm 3a 3 roma — 3,31 T/ra,
TromeHouka — 2,93. BHeceHnme MUHEpaJIbHBIX
yAOOpEeHNII Ha TUITAHHPYEMYIO ypokaifHOCTh 4 T/ra
MO3BOJIMJIO  TMOJNYYUTh IO COpPTY TrOMeHcKas
oouneitnas — 4,14 t/ra, uan Ha 0,83 T/ra BeIIIE
KOHTposbHOTrO BapuaHta. Copt TromeHouka nain 3,83
T/ra, uto Ha 0,90 T/ra BeIIIe KOHTPOJSL. JlanpHelee
yYBEIMYEHHE [103 MHHEPANbHBIX yHOOpeHWH Ha
MOJy9eHUE YPO>KaHHOCTH 5 T/Ta IO3BOJIMIIO TI0 000UM
copTaM nony4uth 4,73-4,72 1/ra, To ecth Ha 0,27-0,28
T/ra HIOKe 1aHupyeMoid. ConeprkaHre KICHKOBHUHEI B
3epHe y copra TroMmMeHckas roOwieiiHas B
KOHTPOJILHOM BapuaHTte Obu1o 27,2 %, y TroMeHoukH
— 24,2%. B Bapuante NPK Ha 4 T/ra oTMeueHO
yBeJIMYCHHE KJICHKOBHHBI Ha 9,6-104 %
COOTBETCTBEHHO. [l0 SKOHOMHYECKMM pacuéram,
HanOoJee BBITOJHBIM JUISL BO3ZCNBIBAHUS SPOBOI
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Introduction

Breeding spring wheat in scientific and educational
institutions of Western Siberia is quite successful. In
the register of breeding achievements, the share of
foreign-bred cultivars has been reduced to zero.
Moreover, the list of varieties bred in other regions of
the country reduces every year, which is due to the
peculiarities of climatic conditions of Western Siberia
and the productivity of local breeding (Ageeva, 2015;
Anosov, 2015; Ageeva, 2017; Belkina, 2017a).

It should be noted that in Western Siberia, along with
breeding centers in cities like Omsk, Novosibirsk,
Barnaul, and Tyumen, the Omsk State Agricultural
University and the Northern Trans-Ural State
Agricultural University are successfully engaged in
breeding spring wheat. In both institutions, the
theoretical basis of wheat breeding is developing, and
the cultivars that are mainly valuable and strong in
terms of grain quality are created. Out of the 85 wheat
cultivars registered in the region, 26 belong to strong,
and 40 — to valuable cultivars (Anosov, 2015;
Belkina, 2017a; Belkina, 2017b; Belkina, 2017c). A
worthy contribution in their creation was made by the
above-mentioned educational institutions.

In the last decade, two cultivars of spring wheat —
Tyumenskaya Yubileynaya and Tyumenocka — were
created at the Northern Trans-Ural State Agricultural
University. The first cultivar passed state grade testing
and was included in the register of breeding
achievements of the West Siberian region (Belkina,
2017b). The second cultivar is still in the state grade
testing. Both cultivars are well adapted to the Siberian
conditions, and constantly give stable yields of annual
herbs and grain predecessors over the years.

Each wheat cultivar implements its yield rate and grain
quality potential in the conditions of the technology
developed for it. In this regard, simultaneously with
passing the new cultivars to State grade testing, the
authors started research for developing elements of
grade technology for them.

The research was aimed at studying the yield and grain
quality of the middle-early spring wheat cultivars
Tyumenskaya Yubileynaya and Tyumenocka,
depending on the level of mineral nutrition in the
Northern forest-steppe of the Tyumen region.

Materials and Methods

The studies were performed in 2016 — 2018 in the
Northern forest-steppe of the Tyumen region, at the
experimental field of the Northern Trans-Ural State
Agricultural University. For instance, the year 2016
was characterized as arid (Selyaninov Hydrothermal
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nieHuIsl B TioMeHcKo# o0nacTu ABIAETCS ypOBEHb
MmuHepanbHoro nutanus NPK Ha S 1/ra.

KniwueBbie cioBa: spoBasg MIIEHUNA, COPT,
MHHEpaJIbHBIC yIOOPEHUs, ypPOXKaiHOCTh, KadecTBO
3epHa.

Coefficient = 0.84) in terms of water availability, and
the years 2017 and 2018 were characterized as wet
(Selyaninov Hydrothermal Coefficient = 1.43). The
temperature conditions in the studied years were
characterized as favorable for the growth and
development of spring wheat plants. The soil was
leached black soil, heavy-loamy by the particle size
distribution, with the humus content of 7.2 %, medium
content of phosphorus and nitrogen, high content of
potassium, and soil solution reaction of 6.7 (Belkina,
2017d; Vydrin, 2017). The predecessors were annual
herbs (pea + oats). The technology was the one
generally accepted for the crop in the area (Isupova,
1999). The technology included dump plowing to a
depth of 26-28 cm, spring harrowing, embedding
mineral fertilizers at a yield of 50 t/ha, as well as
cultivation to a depth of 15-17 cm. For control, the
option without fertilizers was used. The registered
early ripe varieties Tyumenskaya Yubileynaya and
Tyumenocka, bred at the Northern Trans-Ural State
Agricultural University, were studied. The dose of
mineral fertilizers was calculated using the balance
method for the planned yield, annually taking into
account the supply of nutrients in the arable layer
according to B. Yagodin et al. (2003). Doses of
mineral fertilizers over the years of experiments on the
planned yield: 4 t/ha = Nass-120 P4o-160; 5 t/ha = N119-200
Pas200; 6 t/ha = Niso2s0 Pioo-2ss. The fertilizer
introduction rate was calculated using the balance
method per planned yield (Kazak, 2016). Sowing was
performed using SSFK-7 selection drill in optimal
time (the second ten-day period of May). The plot area
was 30 m2, that of registration plots — 25 m2, the
experiment was repeated four times, the plots were
placed randomly. Observations and accounting were
performed according to the method of state grade
testing for crops (Kazak, 2015).

The amount and quality of gluten were determined
according to GOST 27839-2013, by washing it from
the dough using mechanized means and by measuring
its elastic properties using a gluten deformation
measuring device. The ecological plasticity and
adaptability were studied by S. A. Eberhart and W.A.
Rassel in the presentation of V. A. Zykin (Lihenko,
2007). Harvesting was performed by a Sampo 130
harvester; the data were processed following the
statistical method of B. A. Dospekhov (Lihenko,
2018).

Results and Discussion

Mass media and scientific literature frequently
mention the effect of global warming. As applicable to
crop production in the Tyumen region, it has been
weakly expressed this far. As for spring wheat, the
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advantage remains with early and mid-early cultivars,
although in individual years, the vegetation period was
prolonged, which created certain difficulties in
harvesting (Loginov, 2016a, Loginov, 2016b;
Loginov, 2017a, Loginov, 2017b). In this regard, great
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importance is attached to studying the duration of the
vegetation period depending on the use of mineral
fertilizers (Table 1).

Table 1. The duration of the vegetation period of early-ripening wheat cultivars depending on the level of mineral

nutrition

2018

96
96

96
96

98
98

98

. Vegetation period, days
Cultivar 2016 2017
reference (without fertilizers)

Tyumenskaya Yubileynaya 89 84
Tyumenocka 89 84
4 tons of NPK per hectare

Tyumenskaya Yubileynaya 89 84
Tyumenocka 89 84
5 tons of NPK per hectare

Tyumenskaya Yubileynaya 91 86
Tyumenocka 91 86
6 tons of NPK per hectare

Tyumenskaya Yubileynaya 91 86
Tyumenocka 91 86

98

Vs. the reference, +
average

90 -
90 -

90 -
90 -

92 +2
92 +2

92 +2
92 +2

Analysis of the data in Table 1 shows that in the
reference variant without fertilizers, and in the variant
with the use of mineral fertilizers for the planned yield
of 4 t/ha, the duration of the vegetation period of the
studied wheat cultivars during the years of the research
varied from 84 days in 2017 to 96 days in 2018. On
average, over the three years of the research, it was 90
days.

With increasing the level of mineral nutrition for the
planned yield of 5 and 6 t/ha, the vegetation period of
wheat cultivars increased by two days. It should be
noted in general that both wheat cultivars in the
Northern forest-steppe zone of the Tyumen region
ripened by August 20 — 25 in the reference variant
(without fertilizers) and the variants with the use of
fertilizers for the planned yield of 4, 5, and 6 t/ha.
Moreover, in 2016 — 2017, the moisture content in the
grain during harvesting was 12.7 — 13.5 %, i.e., it could

be used without drying, thus saving the costs. In 2018,
the moisture content in the grain was 15.3 — 24.0 %;
therefore, the grain was additionally dried in an active
ventilation dryer.

Many years' studies (Moiseyeva, 207a; Moiseyeva,
2017b; Tobolova, 2015) determined that spring wheat
productivity was closely related to the field
germination rate and plant preservation rate by the
time of harvesting.

Field germination rate and plant preservation rate by
the time of harvesting are monitored genetically, but
their manifestations largely depend on the weather
conditions and the elements of the technology used.
The effect of mineral fertilizers on the germination rate
and plant preservation rate by the time of harvesting
may be judged by the data in Tables 2 and 3.

Table 2. Field germination rate of wheat cultivars, depending on the level of mineral nutrition

. Field germination rate, % Vs. the ... Stability,
Cultivar 20106 2017 2018 average  reference, +  estCity,bi oy
reference (without fertilizers)

Tyumenskaya 87 94 95 92 - 3.29 0.21
Yubileynaya

Tyumenocka 95 92 92 93 - -1.29 0.21
4 tons of NPK per hectare

Tyumenskaya 92 01 % 93 +1 -0.30 13.11
Yubileynaya

Tyumenocka 84 94 84 87 -6 2.30 13.11
5 tons of NPK per hectare

Tyumenskaya 93 9 92 94 2 0.54 0.50
Yubileynaya

Tyumenocka 83 93 84 87 -6 1.46 0.50

6 tons of NPK per hectare
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Tyumenskaya

- 95 92 97
Yubileynaya
Tyumenocka 88 95 88
LSDos 15 1,8 1,2

95
90

+3 -1.50
-3 3.50

8.17
8.17

Note: the seeding norm is 6.2 million germinating grains per hectare

The studied cultivars reacted differently to the level of
mineral nutrition. For instance, for cultivar
Tyumenskaya Yubileynaya, with increasing the level
of mineral nutrition, the field germination rate

increased by 1 — 3 %, compared to the reference
(92 %), for cultivar Tyumenocka, on the contrary,
a decrease by 6 — 3 % in the germination rate was noted
on average over the three years.

Table 3. The effect of the level of mineral nutrition on wheat plants preservation rate by the time of harvesting

*Plant preservation rate by the time of

* harvesting, % velhe . Plasticity,bi S
2016 2017 2018 average '

reference (without fertilizers)

Tyumenskaya

Yubileynaya 95 93 93 94 - 0.86 0.10

Tyumenocka 95 93 92 93 - 1.14 0.10

4 tons of NPK per hectare

Tyumenskaya 01 9 95 94 . 1.27 0.04

Yubileynaya

Tyumenocka 93 96 95 95 +2 0.73 0.04

5 tons of NPK per hectare

Tyumenskaya

Yubileynaya 93 94 92 93 -1 0.64 0.07

Tyumenocka 96 97 93 95 +2 1.36 0.07

6 tons of NPK per hectare

Tyumenskaya 93 94 94 94 . 0.50 0.17

Yubileynaya

Tyumenocka 92 95 93 93 - 1.50 0.17

LSDos 1.3 0.9 0.7 - -

*the plant preservation rate by the time of harvesting was calculated from the number of germinated plants

Due to screening for adaptability, the wheat
preservation rate by the time of harvesting in the last
decade increased at many nurseries. It was high
enough in the experiment with different levels of
mineral nutrition and averaged over the years of the
study to 93 — 95 %. Compared to the reference, an

increase of 2% was noted in the plant preservation rate
for cultivar Tyumenocka in the variants for the
planned yield rate of 4 and 5 t/ha. The analyzed
indicator of the Tyumenskaya Yubileynaya cultivar
was at the level of the reference variant, and in the
variant with 5 tons of NPK per hectare, the plant
preservation rate decreased by the time of harvesting
by 1 %. The obtained results show the high
adaptability of the new wheat cultivars to the
conditions of the North forest-steppe zone of the
Tyumen region.
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The leaf area is one of the main physiological
parameters that determine the yield rate (Shakhova,
2017; Eremin, 2016a). The maximum leaf area must
be formed by the time of the wheat ear formation phase
and thereafter it must remain as long as possible. In the
conditions of the Tyumen region, after the phase of
earing formation, the leaf area of many cultivars
reduces due to the withering of the leaves in the lower
tiers, and affection by diseases and pest.

Cultivars Tyumenskaya Yubileynaya and
Tyumenocka are more resistant to stress factors,
compared to many cultivars in the register, and retain
the leaf surface in the "working condition™ longer.
Besides, the leaves of these cultivars have good shape,
they are shorter and broader, they hang down less, and
shade the lower leaves to a lesser degree. The new
wheat cultivars form the well-developed leaf surface
every year (Table 4).
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Table 4. The effect of mineral nutrition on leaf area formation by wheat cultivars in the Northern forest-steppe of the
Tyumen region

Cultivar Leaves area, thousand m?/ha Vs, the Plasticity, b Stability,

2016 2017 2018 average reference, + ' sd2

reference (without fertilizers)

Tyumenskaya 46.2 447 48.0 463 - 0.89 0.77
Yubileynaya

Tyumenocka 47.1 434 46.6 45.7 - 111 0.77

4 tons of NPK per hectare

Tyumenskaya 407 474 516 492 +2.9 0.42 6.82
Yubileynaya

Tyumenocka 55.1 46.3 49.2 50.2 +4.5 1.58 6.82

5 tons of NPK per hectare

Tyumenskaya 46.9 488 54.3 50.0 +3.7 1.14 10.82
Yubileynaya

Tyumenocka 53.5 474 52.6 51.1 +5.4 0.86 10.82

6 tons of NPK per hectare

Tyumenskaya 452 492 54.9 497 +3.4 1.73 0.11
Yubileynaya

Tyumenocka 50.0 50.1 51.4 50.5 +4.8 0.27 0.11

LSDos 2.1 1.6 1.9 - -

Analysis of the data in Table 4 shows that both
cultivars in the reference variant on average over the
three years of the study formed the leaves area of 45.7
— 46.3 thousand m2/ha. The obtained results testify to
the high natural fertility of the soil in the experimental
field of the Northern Trans-Ural State Agricultural
University.

In the variants with the introduction of mineral
fertilizers for the planned yield rate of 4 and 5 t/ha, the
leaves area for cultivar Tyumenskaya

Yubileynaya increased by 2.9 — 3.7 thousand m2/ha,
for grade Tyumenocka — by 4.5 — 5.4 million m2/ha.
The variant for the planned yield rate of 6 t/ha had no
advantage over the variant with the introduction of
mineral fertilizers for the planned yield rate of 5 t/ha.

The main economic indicator of a wheat cultivar is the
yield rate (Eremin, 2016b; Gadimaliyeva, 2018)
(Table 5).

Table 5. Yield rate of medium early wheat cultivars, depending on the level of mineral nutrition

Yield rate, t/ha

Cultivar

2016 2017 2018
reference (without fertilizers)
Tyumenskaya 59, 345 353
Yubileynaya
Tyumenocka 2.38 2.97 3.44
4 tons of NPK per hectare
Tyumenskaya 59, 435 426
Yubileynaya
Tyumenocka 3.34 3.89 4.28
5 tons of NPK per hectare
Tyumenskaya 430 479 512
Yubileynaya
Tyumenocka 4.32 4.76 5.08
6 tons of NPK per hectare
Tyumenskaya 44 483 520
Yubileynaya
Tyumenocka 4.38 4.90 5.31
LSDos 0.26 0.19 0.23

Vs. the . . Stability,

average reference, + Platicity, bi sd2

3.31 - 0.75 0.01
2.93 - 1.25 0.01
4.14 +0.83 0.69 0.02
3.83 +0.90 1.31 0.02
473 +1.42 1.04 0.00
472 +1.79 0.96 0.00
4.81 +1.50 0.92 0.00
4.86 +1.93 1.08 0.00

In the reference variant, the yield rate of cultivar
Tyumenskaya Yubileynaya varied from 2.94 t/ha in

2016 to 3.53 t/ha in 2018, of cultivar Tyumenskaya —
from of 2.38 to 3.44 t/ha. On average over the three
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years of the research, the yield rate of the former
cultivar was 3.31 t/ha, of the latter cultivar — 2.93 t/ha.
In the variants with the introduction of mineral
fertilizers for the planned yield rate of 4 and 5 t/ha, the
obtained yield rate was close to the planned one. The
gain to the reference variant amounted to 0.83 — 0.90
t/ha, and 1.42 — 1.79 t/ha, respectively. In the variant
with 6 tons of NPK per hectare, the actual yield rate
was much lower than the planned one.

In the market conditions, the yield rate of wheat
varieties should be accompanied by grain quality
(Garkovenko, 2018; Iglovikov, 2016; Lapochkina,

Grain quality is a complex indicator, which includes
vitreousness, cup weight, gluten amount and quality,
etc (Loginov, 2018; Loginov, 2019; Shamanin, 2017;
Yakubyshina, 2018). Grain cup weight depends on
grain plumpness and uniformity. Grain cup weight
determines flour yield after milling; with that, high cup
weight ensures a high flour yield (75 % and more).

Grain cup weight is a grading factor, but its formation
also depends on the weather conditions and the
elements of the technology, including the level of
mineral nutrition (Table 6).

2017; 28. Likhenko, 2015).
Table 6. Cup weight of the grain of wheat cultivars, depending on the level of mineral nutrition
. Grain cup weight, g/l Vs. the - . Stability,
Cultivar 2016 2017 2018 average  reference,x | eSUCi.bi o)
reference (without fertilizers)
Tyumenskaya
Yubileynaya 760 764 772 765 - 0.49 19.99
Tyumenocka 758 745 778 760 - 151 19.99
4 tons of NPK per hectare
Tyumenskaya 773 766 790 776 11 0.97 6.27
Yubileynaya
Tyumenocka 768 754 780 767 +7 1.03 6.27
5 tons of NPK per hectare
Tyumenskaya
Yubileynaya 784 753 778 772 +7 1.36 22.58
Tyumenocka 778 762 766 768 +8 0.64 22.58
6 tons of NPK per hectare
Tyumenskaya 761 744 768 757 8 1.22 58.50
Yubileynaya
Tyumenocka 775 758 762 765 +5 0.78 58.50
LSDo.s 3 5 2 - -
In the reference variant, cultivar Tyumenskaya compared to the reference. The variant with 6 tons of

Yubileynaya formed the cup weight of wheat grain at
the level of strong wheat over all the years of the
research. The second cultivar, Tyumenocka, on
average over the three years of the experiment,
matched the requirements for strong wheat in terms of
cup weight, but in the context of the years of the
research, it twice failed the strong wheat test following
the GOST (760 g/l).

In the variants with mineral fertilizers for the planned
yield of 4 and 5 t/ha, the cup weight of the grain of the
studied wheat cultivars increased by 7 — 11 g/l

NPK per hectare by grain cup weight was inferior to
the previous variants.

Vitreousness is an indirect indicator of the baking
quality of grain. It is closely related to the protein
content. This is a grading factor, but it heavily depends
on the insolation, the air temperature, the precipitation
rate, the precursor, the mineral nutrition, and other
factors. The effect of the level of mineral nutrition on
the grain vitreousness of medium early wheat cultivars
Tyumenskaya Yubileynaya and Tyumenocka can be
judged by the data in Table 7.

Table 7. Cup weight of the grain of wheat cultivars, depending on the level of mineral nutrition

Cultivar Grain vitreousness, % Vs. the Plasticity. bi Stability,
2016 2017 2018 average reference, £ Y sd2

reference (without fertilizers)

Tyumenskaya 92 57 67 72 - 0.96 1.84

Yubileynaya

Tyumenocka 90 53 60 67 - 1.04 1.84

4 tons of NPK per hectare

Tyumenskaya 94 61 70 75 +3 1.16 22.47

Yubileynaya
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Tyumenocka 91 72 67
5 tons of NPK per hectare

Tyur_nenskaya 94 60 89
Yubileynaya

Tyumenocka 92 69 78
6 tons of NPK per hectare

Tyumenskaya 93 61 90
Yubileynaya

Tyumenocka 90 62 79
LSDos 1.6 1.2 2.1

76

81
79

81
77

+9 0.84 22.47
+9 1.24 25.79
+12 0.76 25.79
+8 1.12 12.15
+10 0.88 12.15

Grain vitreousness was more significantly influenced
by the conditions during the year than the level of
mineral nutrition. In all variants of the experiment, in
both cultivars, it was low (53 — 72 %) in 2017 and high
(90 — 94 %) in 2016. On average over the three years
of the research, in all variants of the experiment,
vitreousness of the studied cultivars was 67 — 81 %,
which was in line with the requirements of GOST for
strong wheat, while in 2017 the reference of both
cultivars had the analyzed indicator below the GOST
requirement for strong wheat.

Depending on dosage of 4 and 5 tons of NPK per
hectare for the planned yield rate, grain vitreousness of
cultivar Tyumenskaya Y ubileynaya increased by 3 — 9
%, of cultivar Tyumenocka — by 9 — 12 %,

compared to the reference. The variant with the
planned yield of 6 t/ha in terms of grain vitreousness
had no advantages over the variant with 5 tons of NPK
per hectare.

Gluten is one of the main indicators of grain quality,
which is taken into account in market price formation.
From many years of Siberian agronomic practice of
crop production, it is known that only some registered
wheat cultivars can consistently accumulate a high
percentage of gluten in the grain over the years
(33.Kazak, 2019). It should also be noted that the
content of gluten and its quality are influenced by
technology. The effect of the level of mineral nutrition
on gluten amount and quality in the new wheat
cultivars may be judged by the data in Tables 8 and 9.

Table 8. The effect of mineral nutrition on the content of gluten in wheat grain

- Gluten, % Vs. the - . Stability,
Cultivar 2016 2017 2018 average  reference, +  estCity.bi o4
reference (without fertilizers)

Tyumenskaya 268 271 279 272 - 0.36 0.03
Yubileynaya

Tyumenocka 21.7 24.3 26.7 24.2 - 1.64 0.03
4 tons of NPK per hectare

Tyumenskaya 393 34.9 36.3 36.8 +9.6 1.08 0.33
Yubileynaya

Tyumenocka 36.9 33.7 334 34.6 +10.4 0.92 0.33
5 tons of NPK per hectare

Tyumenskaya 414 324 340 359 +8.7 1.23 0.05
Yubileynaya

Tyumenocka 38.1 327 33.2 34.6 +10.4 0.77 0.05
6 tons of NPK per hectare

Tyumenskaya 36.7 315 326 33.6 +6.4 0.98 0.54
Yubileynaya

Tyumenocka 36.1 30.4 335 333 +9.1 1.02 0.54
LSDo.s 1.6 14 1.9 - -

Analysis of the data in Table 8 shows that in the
reference variant, cultivar Tyumenskaya Yubileynaya
in all the years of the research in terms of gluten
content exceeded cultivar Tyumenocka by 1.2 - 5.1 %.
It should also be noted that cultivar Tyumenskaya
Yubileynaya steadily accumulated gluten at the level
of 26.8 — 27.9 %.

In the variant with the introduction of mineral
fertilizers for the planned yield rate of 4 t/ha, the
content of gluten in both cultivars increased by 9.6 —

10.4 %. Over all the years of the research, the studied
cultivars in the mentioned variant had the gluten
content at the level of strong wheat.

Further increasing the level of mineral nutrition did not
result in higher gluten content in the grain, compared
to the variant with 4 tons of NPK per hectare.

The baking assessment of wheat cultivars depends not
only on the content of gluten in the grain but also on
its quality (Table 9).
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Table 9. Gluten quality in medium early wheat cultivars, depending on the level of mineral nutrition

Gluten quality, gluten deformation index

Cultivar (GDI) scores ?g?‘é:(re]ﬁce . Plasticity, bi Sségblhty,
2016 2017 2018 average '

reference (without fertilizers)

Tyumenskaya 80 70 45 65 - 0.70 57.7

Yubileynaya

Tyumenocka 77 40 80 66 - 1.30 57.7

4 tons of NPK per hectare

Tyumenskaya 86 60 55 67 +2 150 125

Yubileynaya

Tyumenocka 87 75 80 81 +15 0.50 125

5 tons of NPK per hectare

Tyumenskaya 79 80 65 74 +9 0.91 62.8

Yubileynaya

Tyumenocka 88 70 75 77 +11 1.09 62.8

6 tons of NPK per hectare

Tyumenskaya

Yubileynaya 87 55 67 69 +4 1.06 16.6

Tyumenocka 85 60 60 68 +2 0.94 16.6

LSDo.5 2.9 1.7 2.3 - -

In 2017 and 2018, cultivar Tyumenskaya Yubileynaya
in the reference formed gluten of the first quality
group, in 2016 — of the second group. In two years out
of three, Tyumenocka was inferior to the first grade.

In the variants with mineral fertilizers for various yield
levels, particularly for 4 and 5 t/ha, deterioration of the

quality of gluten was noted in both varieties by 2 — 11
GDI scores, although cultivar Tyumenskaya
Yubileynaya in all variants of the experiment had
gluten of mainly the first quality group.

In any experiment, it is important to know its economic
efficiency (Fig. 1).

140
120
100 115 115
< 80 99 101 89 104 106
60 79
40
20
0
© o] [ [ © @« © o]
oy 3 ) 3 g % 3 g = 3
x & <} x & ] x &z <] x & o
2 = g 2 = 5 2 = 5 2 = 5
e = £ L= IS e = 1S e = 1S
g o > g o) > g o) > g o >
>3 = =3 = >3 ) >3 e
- ~ - =
4 tons of NPK per 5 tons of NPK per 6 tons of NPK per
reference (without hectare hectare hectare

fertilizers)

Figure 1. Profitability of spring wheat cultivars, depending on the level of mineral nutrition, 2016 — 2018

According to the economic calculations, the most
profitable for cultivating spring wheat in the Tyumen
region was the level of mineral nutrition 5 tons of NPK
per hectare, the profitability in this variant was 115 %,
while in the variants of 4 and 6 t/ha, it was 89 — 106 %,
which was by 9 — 26 % lower than in the variant with
5 tons of NPK per hectare.
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Conclusion

The length of the vegetation period of the studied
wheat cultivars corresponds to the climatic conditions
of the forest-steppe zone of the Tyumen region. In the
reference variant and the variant with 4 tons of NPK
per hectare, it was 90 days, in the variants with 5 and
6 tons of NPK per hectare, it was 92 days.

In the reference variant, the average yield of the
Tyumenskaya Yubileynaya cultivar over the three




years was 3.31 t/ha, that of the Tyumenocka cultivar
— 2.93 t/ha. It should be noted that the yield of the
latter cultivar varied more over the years.

The introduction of mineral fertilizers for the planned
yield of 4 t/ha allowed obtaining the yield for the
Tyumenskaya Yubileynaya cultivar equal to 4.14 t/ha,
which was by 0.83 t/ha more than in the reference
variant. The Tyumenocka cultivar yielded 3.83 t/ha,
which was by 0.90 t/ha higher than in the reference
variant. Further increasing the dosages of mineral
fertilizers for obtaining the yields of 5 t/ha allowed
obtaining 4.73 — 4.72 t/ha for both cultivars, which was
by 0.27 — 0.28 t/ha lower than planned yield. In the
variant with 6 tons of NPK per hectare, the yield,
compared to the previous variant, increased
insignificantly. The Tyumenocka cultivar reacted
stronger to increasing the level of mineral nutrition,
compared to the Tyumenskaya Yubileynaya cultivar.

The content of gluten in the grain of cultivar
Tyumenskaya Yubileynaya in the reference variant
was 27.2 %, of the Tyumenocka cultivar — 24.2 %;
while it accumulated steadily over the years in the
former, it varied a lot in the latter. In the variant with
4 tons of NPK per hectare, an increase in the content
of gluten by 9.6 — 10.4 %, respectively, was noted.
Further increase in the level of mineral nutrition by 5
and 6 t/ha did not result in increasing the content of
gluten in the grain of the new wheat cultivars.

By economic efficiency, the most favorable for spring
wheat cultivation in the Tyumen region is the level of
mineral fertilization equal to 5 tons of NPK per
hectare.
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