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YIELD STRUCTURE
AND GRAIN QUALITY OF SPRING
WHEAT VARIETIES OF ALTAI AND FOREIGN
SELECTION (TYUMENTSEVSKY DISTRICT,
ALTAI KRAI)

V.I. Belyaev, N.V. Rudev, L.V. Sokolova

Wheat is one of the three major agricultural crops worldwide. The yield of
any agricultural crop, including spring soft wheat, largely depends on compli-
ance with regional requirements during its cultivation, while variety is one of the
decisive factors. The current research aims to identify the difference in the yield
structure and grain quality of spring wheat varieties of Altai and foreign selection
for the Tyumentsevsky district (Altai Krai) for the first time.

The tasks are as follows: (1) to analyze the growing season weather condi-
tions, (2) to compare the yield, yield structure elements, and indicators of grain
quality, and (3) to find the best variety of spring soft wheat. Sampling during
the experiment and processing of the results was carried out in accordance with
standard methods. There was a difference in the yield structure and grain quality
of spring wheat varieties of Altai and foreign selection in the Tyumentsevsky dis-
trict of Altai Krai. The 2020 growing season was extreme, with droughts, higher
temperatures, and precipitation lower than in multiannual terms.

A comparison of varieties has shown the highest yield variability. The highest
amount of grains (21.1 c¢/ha) was received by Variant 2 — Altayskaya 75 (elite
seeds). The research results have shown that it is best to use the varieties of local
selection to obtain the maximum yield of spring soft wheat in the conditions of
the Tyumentsevsky district of Altai Krai.
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CTPYKTYPA YPOXKASI
M KAYECTBO 3EPHA COPTOB SIPOBO
NITEHULBI AJITAUCKON 1 THOCTPAHHOM
CEJIEKIIUU (TIOMEHIIEBCKUM PAMOH,
AJITAMCKUM KPAW)

B.U. Bensees, H.B. Pyoes, JI.B. Coxonosa

TTuenuya snsemcs 00HOU U3 MPex OCHOGHBIX CENbCKOXO3AUCIMEEHHBIX KYIbIMYP
6 mupe. Ypoorcailnocms 110001 CelbCKOXO3AUCMBEHHOU KYIbMYpPbl, 8 MOM YUCILE
MSACKOU APOBOU NULEHUYDI, 80 MHO2OM 3AGUCUN OM COONIOOEHUsl PEecUOHATbHBIX
mpedosanull npu ee 6030eNbIANUL, NPU IMOM COPM AGNAEMCA OOHUM U3 peuid-
rowux gpakmopos. Bnepgvie ucciedosanue nanpasneno Ha GuiAGIeHUe PASTULULL
6 CIpYKmype Ypodicas u Kayecmee 3epHa cOpmos Apo6otl NUEHUYbl ANMAaticKoll u
sapybexcnou cenexyuu 01 Tomenyesckozo paiiona (Anmatickuil Kpaii).

B pamkax uccredosanus 6vinu nocmasiensl ciedyrowue 3aoauu: (1) npoana-
JUBUPOBATL NO20OHbIE YCI0BUS 8E2EMAYUOHHO20 Nepuodd, (2) CpasHums ypodicatl-
HOCMIb, DNIeMEHNbl CIPYKNTYPbL YPOICAsl U NOKA3AMENU KaYecmed 3epHa, (3) nodo-
opamb ayuwuil copm mMaKou Aposoul nuieHuysl. Omoop npob 6 xooe dIKcnepumeHma
u 06pabomKa pe3yemanos HPOBOOUUCH  COOMBEMCMBUL CO CINAHOAPMHBIMU Me-
mooamu. bvina evisignena pasnuya 6 Cmpykniype ypocas u Kauecmee 3epa copmos
APOBOU NuleHuYbl ATmaickou u sapybexcuotl cenekyuu 6 TromeHyesckom paiione
Anmaiickoeo Kkpas. Becemayuonnuiii nepuoo 2020 200a Ovln 5KCmpemaibHuiM, ¢
3acyxamu, 6o1ee GbICOKUMU MEMNePAMyPamu U MEHbULUM KOTUYECMEOM 0CAOKO8,
uyem 60 MHocue npedvidywue 200vl. Cpasnenue copmos noKa3ai0 HaubOIbULYIO
sapuabenvHocmy ypoosicaunocmu. Haubonvuee konuuecmeo zepua (21,1 y/2a) no-
ayuun Bapuanm 2 — Anmaiickas 75 (aaumnsle cemena). Pezynomamoi ucciedosanutl
NOKaA3aaU, YMo 0751 NOAYHEHUsL MAKCUMATLHO20 YPOJICAsL MASKOU APOBOU NULEHUYbL
6 yenogusx Tromenyescko2o pationa Anmaicko2o Kpas 1yuie 6ce2o UCNOoNb306Aamb
copma mMecmuou cenexyuu.

Kniouesvie cnosa: msckas aposas nuleHuya,; pacmenuego0Ccmeao,; pUckO8aHHoe
semaedenue
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VPOICAs U KAUecmeo 3epHa COPMO APOGOLL NUEHUYbL ANMACKOU U UHOCIPAHHOU
cenexyuu (Tiomenyeeckuil paiion, Anmaiickutt kpau) // Siberian Journal of Life
Sciences and Agriculture. 2022. T. 14, Ne 2. C. 427-440. DOI: 10.12731/2658-
6649-2022-14-2-427-440
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Introduction

Increasing spring soft wheat grain production is very urgent, as it occupies
up to 70% of the area of grain crops in some territories. The stability of the
grain economy must be considered as one of its basic characteristics since it
reflects the degree of efficiency of economic activity and considers the entire
set of factors affecting the results of the functioning of the grain market [9].

Spring soft wheat cultivation in Altai Krai is in the zone of risky farming
and requires constant scientific support and correction of recommendations on
the agricultural technology, which is especially relevant in a changing climate
and increasing economic risks [14; 16; 17; 19].

The yield of any agricultural crop, including spring soft wheat, largely de-
pends on compliance with regional requirements during its cultivation, while
variety is one of the decisive factors. Wheat is one of the three major agricul-
tural crops worldwide. Plant breeders have created many varieties of soft spring
wheat [12]. An important task of modern plant growing is to increase the effi-
ciency of spring soft wheat variety cultivation under various conditions. The re-
search relevance lies in the fact that the productivity of Altai and foreign spring
wheat varieties is compared for a given territory for the first time.

The average wheat yield in Altai Krai for the last years is in the range of
13—15 c/ha. These relatively low rates indicate that the varieties are far from
fully unlocking their potential. This value significantly depends on the variabil-
ity of the natural and climatic factors.

The following sections provide information on the goal and tasks, the lo-
cation of the experiment, the studied varieties of spring soft wheat, and the
results obtained.

Materials and methods

Many Russian and foreign scientists focus their attention on studying the
influence of various factors on certain crops yield, including different vari-
eties of wheat. In this regard, the works of the following authors are of great
interest: S.A. Babkenova et al. [11], I. Ivanova, S. Ilina and D. Dementiev
[15], N.I. Korobeinikov and V.S. Valekzhanin [7], V.I. Lazarev, J.N. Minchenko
and A.Ya. Bashkatov [8], V.A. Pukhalskij et al. [18], E.V. Seminchenko [10],
A.V. Sidorenko et al. [20], L.V. Volkova and I.N. Shchennikova [3].

The research aims to identify the differences in the yield structure and grain
quality of spring wheat varieties of Altai and foreign selection in the Tyument-
sevsky district of Altai Krai. The tasks are as follows: (1) to analyze the growing
season weather conditions, (2) to compare the yield, yield structure elements,
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and indicators of grain quality, and (3) to find the best variety of spring soft
wheat.

The experiment was conducted in the Zaitsev LLC agricultural enterprise
in the Tyumentsevsky district of Altai Krai in 2020. The farm is located in the
steppe zone of the region (Fig. 1) [21].
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Fig. 1. Tyumentsevsky district (in red) of Altai Krai

In the field, nine spring wheat varieties of Altai and foreign selection have
been compared in the following variants:

1. Altayskaya 75 (second reproduction seeds [RS2]);

2. Altayskaya 75 (elite seeds [ES]);

3.Stepnaya Niva (ES);

4. Altayskaya Zhnitsa (ES);

5. Altayskaya 70 (ES);

6. Altayskaya 325 (ES);

7.Buran (ES);

8. Astrid (first reproduction seeds [RS1]) — foreign;

9.Kitri (RS1) — foreign.

Sowing was performed on May 28, 2020, with a JD9430 + JD-730 complex
with the introduction of ammonium nitrate at a dose of 140 kg/ha and a sowing
rate of 4.5 million germinating grains per hectare. During the growing season,
the following chemical treatment of crops was conducted (June 26):

* Asterix (0.5 1/ ha);

» Argamak (10 g/ha);
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* Puma super (0.8 1/ha);

» Operkot Acra (50 ml/ha).

Sampling during the experiment and processing of the results was carried
out in accordance with standard methods [5]. Sampling was performed in trip-
licates for each variant. The following indicators confirmed the reliability of the
results: mean, confidence interval, standard deviation, coefficient of variation,
and standard error of the mean.

Results

The Tyumentsevsky district of Altai Krai is located in the northwest of the
region and is characterized by a flat relief (Priobskoe plateau). The climate is
continental. An average temperature is -18.4°C in January and +19°C in July.
The annual precipitation is 380 mm [16].

Table 1 shows the distribution of precipitation and temperature (according
to the data of the meteorological station in the Baevo village) in 2020.

The precipitation distribution by months of the 2020 growing season was low
and extremely uneven. In July, it rained 82.7% above the norm. In the rest of the
months, there was a drought. The temperature regime in May was 42.3% higher than
the norm, and in all summer months, it was close to the average long-term values.
On average, during the 2020growing season, the amount of precipitation was 12.0%
lower than the long-term average, and the average temperature was 7.6% higher.

Table 1.
Precipitation and temperatures of the 2020 growing season
Month Precipitation, mm Temperature, °C
total | % of long-term annual average [mean| % of long-term annual average

May | 11 34.3 17.5 142.3
June | 30 68.2 17.3 95.1
July | 95 182.7 20.0 99.0
August | 11 28.2 18.3 107.0

The summary data on the results of harvest sampling for the compared vari-
ants are shown in Tables 2 and 3.

Based on the analysis of the data obtained, it has been found that the num-
ber of seedlings according to the variants of the experiments varied from 289.0
pes/m? (Variant 6, Altayskaya 325 (ES)) to 383.0 pcs/m? (Variant 2, Altayskaya
75 (ES)), with an average value of 343.1 pcs/m?, a deviation of 32.0 pcs/m?,
and variation of 9.3%. As a result, the field germination of wheat seeds in the
plots varied from 64.2% to 85.1%. On average, it was 76.2% for the compared
varieties, with a deviation of 7.1% and a variation of 9.3%.
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At the same time, the number of yielding plants for harvesting was in a wide
range from 237.3 pcs/m? (Variant 1, Altayskaya 75 (RS2)) to 350.3 pcs/m? (Vari-
ant 9, Kitri (RS1)). The average value was 320.0 pcs/m?, with a deviation of
51.9 pcs/m? and a variation of 16.2%. These varieties differed significantly in
terms of the number of plants to be harvested. According to the variants of the
experiments, the safety of wheat plants for harvesting was high and amounted
to 93.4%, with a variation of 14.6%.

As a result, the number of productive stalks in the plots varied from 297.3
pes/m? (Variant 6, Altayskaya 325 (ES)) to 420.0 pcs/m? (Variant 9, Kitri (RS1)).
The average value was 342.7 pcs/m?, with a variation of 11.4%. The tilling ca-
pacity of plants was low, averaging 1.08, with a variation of 10.3%.

The wheat yield on plots varied within wide limits from 6.9 c¢/ha (Variant 3,
Stepnaya Niva (ES)) to 21.1 c/ha (Variant 2, Altayskaya 75 (ES)). The results
obtained were much lower than the potential capabilities of the varieties. The
differences between the varieties were highly significant. On average, the wheat
yield was 13.1 c/ha for the varieties, with a deviation of 4.5 c/ha and a varia-
tion of 34.3%. For most varieties, the changes were within the 95% confidence
interval and did not differ statistically significantly.

Table 2.
Yield structure of spring soft wheat varieties for 2020

Variant Number of Number of yield- Number of yield- | Yield, l,OOQ grains
sprouts, pcs/m? | ing plants, pcs/m? | ing stalks, pcs/m? | c/ha | weight, g
1 319 2373 298.7 11.7 29.9
2 383 312.0 370.7 21.1 32.8
3 369 3333 368.0 6.9 24.0
4 373 344.0 345.3 13.9 27.4
5 311 317.3 353.3 10.1 29.0
6 289 272.0 297.3 11.2 28.7
7 332 289.3 3373 14.7 29.8
8 353 320.0 330.7 9.6 26.6
9 359 350.3 420.0 18.4 25.8
Statistics

Mean 343.1 320.0 342.7 13.1 28.2
-95% 318.5 280.1 312.6 9.6 26.2
+95% 367.7 359.9 372.7 16.5 30.2
o 32.0 51.9 39.1 4.5 2.6
C,% 9.3 16.2 114 343 9.2
SEM 10.7 17.3 13.0 1.5 0.9
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In general, high-quality grains were obtained according to the sowing vari-
ants (Table 3): the gluten content was 40.0% with a variation of 6.7%, that is,
the variability of the gluten content was not high by varieties. The grain unit
did not differ significantly by varieties: the average value was 778.5 g/, and
the variation was only 0.7%.

Table 3.
Grain quality of spring soft wheat varieties for 2020
Variant Grain moisture, % Gluten, % FDM Grain unit, g/l
1 11.7 41.8 82.9 771.5
2 11.4 38.2 75.4 771.8
3 12.4 41.1 80.5 774.0
4 11.7 37.8 79.2 782.1
5 11.6 40.8 79.3 784.3
6 11.6 43.8 82.1 785.3
7 12.2 36.2 83.1 781.9
8 12.0 42.9 92.2 774.7
9 11.8 37.4 80.3 781.0
Statistics
Mean 11.8 40.0 81.7 778.5
-95% 11.6 37.9 78.1 774.3
+95% 12.1 42.1 85.2 782.7
c 0.3 2.7 4.6 5.5
C,% 2.7 6.7 5.6 0.7
SEM 0.1 0.9 1.5 1.8
Discussion

The experiments on studying the productivity of spring soft wheat varieties
were conducted by the authors in Altai Krai on a regular basis; the set of vari-
eties and the research location are changing [1; 2; 13].

In addition, experiments aimed at identifying spring soft wheat varieties,
which most fully realize their biological potential in difficult natural and cli-
matic conditions of the forest-steppe of the Ob region and show the minimum
range of variation of the yield trait, were conducted in 2014-2017 on the exper-
imental plot of the Altai State Agrarian University [4]. The most stable varieties
with this trait were Altayskaya 75 and Altayskaya Zhnitsa.

The varieties were studied at the Altai Research Institute of Agriculture of
the Federal Altai Scientific Center of Agrobiotechnology in 2017-2019 to as-
sess the yield and individual characteristics of grain quality of wheat lines of
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the Strube company as initial breeding material and, on this basis, create new
high-intensity varieties of soft spring wheat for the conditions of the Siberian
region [6]. The results indicate the advisability of the widespread use of new
varieties of Western European selection in selecting high-intensity varieties for
the conditions of Siberia.

In the overwhelming majority of these and other cases, the Altai varieties
show the maximum productivity in the conditions of Altai Krai, which was once
again confirmed within the research.

Conclusion. The theoretical and practical significance of the current re-
search is that the yields of Altai and foreign spring wheat varieties were for
the first time compared in the extra-dry conditions of the Tyumentsevsky
district of Altai Krai. The 2020 growing season was extreme, with droughts,
higher temperatures, and precipitation lower than in multiannual terms. There
is a difference in wheat yield structure and grain quality. A comparison of va-
rieties has shown the highest yield variability. The best variety was Variant
2, Altayskaya 75 (ES), with a yield of 21.1 c/ha. Thus, the research results
have shown that it is best to use the varieties of local selection to obtain the
maximum yield of spring soft wheat in the conditions of the Tyumentsevsky
district of Altai Krai.
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