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Every year, a large number of winter wheat varieties are entered into the State Register of Plant Varieties
Suitable for Distribution in Ukraine. And the figures are constantly growing. Before choosing them,
determine the parameters of the requirements for them and objectively assess the level of technological
support of the economy, composition and fertility of soils, the level of their cultivation, predecessors and
timing of harvest, natural and climatic zone and weather conditions of the year; take into account the spread
of typical pests and pathogens in the region, because the genetic potential of the variety can be realized only
if the technology meets its biological properties. The aim of the research was to evaluate the varieties of soft
winter wheat according to the indicators that form the yield. To do this, the effect of the variety on the
sowing properties of winter wheat grain was established; substantiated the role of the variety in the
formation of wheat yields; established the main indicators of crop structure that shape plant productivity.
The lowest yields were Sagaidak (5.4 t/ha), Favoritka and Smuglyanka (5.5 t/ha). It exceeded the Orzhytsia
variety by 0.5 t/ha and the Bohdan variety by 0.3 t/ha. Compared to 2019, 2020 had a slightly higher yield.
In the variety Sagaidak and Vilshana it increased by 0.4 t/ha. At 0.3-0.4 t/ha — in the varieties Favoritka and
Smuglyanka. Bohdan variety exceeded the yield in 2019 by 0.3 t/ha. The highest yield remained in the variety
Orzhytsia and amounted to 6.4 t/ha. The grain yield of winter wheat varieties in 2021 was from 5.7 to
6.3 t/ha. This year the high yields are Smuglyanka — 6.0 t/ha, Bohdan — 6.1 t/ha, Orzhytsia — 6.3 t/ha.
Favorite varieties — 5.8 t/ha and Sagaidak — 5.7 t/ha have lower yields. The conducted research showed us
how the variability of the elements of the structure of the harvest of winter wheat varieties is explained by the
uneven moisture supply for all years of research. A necessary task is to constantly determine the variability
of winter wheat productivity depending on varietal characteristics.
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CIIbCbKE NCNnoAAPCTBO. POCJIIMHHULUTBO

BILIMB COPTOBUX BJIACTUBOCTEM NIIEHUIII M’SIKOI O3UMOI HA MIHJIUBICTb
MNPOAYKTUBHOCTI

C. M. Illaxanii, A. B. Bazan?, C. O. IOpuenxo?, JI. M. I'onosau?
Tlonrascwkuii nepxaBuuii arpapruil yaisepeutet, M. [lonrasa, Ykpaina
2YcruMiBebka gocitigaa ctannis pocauaaunTea IP HAAH Ykpainu, n/B YceruMiska, Ykpaina

LJopoxky 0o «/lepoicasgnozo peccmpy copmia pociun, NPUOAMHUX OJisl ROWUPEHHS 8 YKpaini» HOCUMbCSL
6eIUKA KiIbKicmb copmie nuenuyi o3umoi. I nokaswuku nocmiiino 3pocmaroms. Ilepw nixc ix eubupamu,
BU3HAYAIOMbCA 13 NaApamempamyu 6umoz 00 HUX mad 00 EKMUBHO OYIHUMU DIiBeHb MEXHON02IUHO20
3a0e3neueHHss 20Cno0apcmea, CKiad i poowyicmy IPYHMIG, Pi6eHb iX OKYIbMYPEHHs, NONepeoHuKu ma
CMpOKU  30UpanHs, NPUPOOHO-KIIMAMUYHY 30HY U NO200HI YMOBU KOHKPEMHO20 POKY, 6paxo8yiomb
NOWUPEeHHs MUNo8uUx WKIOHUKI6 i 30Y0HUKI8 X80pO0 y pe2ioHi, addce eeHeMUYHULL NOMeHYIan COpMmy Modice
Oymu peanizosanuil 1uule 3a YMosu, KOaU MmexHo102is 8i0nogiodae tioeo bionoeiynum eracmugocmsam. Memoro
docniodcenv OYI0 OYiHUMU COPMU NUUEHUYT M'SKOT 03UMOT 3 NOKAZHUKAMU, K (DOPMYIOMb BPONCAUHICMb.
na yvoeo ecmanogunu RAUE COPMY HA NOCIBHI 8IACMUBOCTI 3ePHA NULEHUYT 03UMOI; 00SPYHMYBANIU POJib
copmy Y (opmy6aHHi BPONHCAUHUX NOKAZHUKIE NUIeHUYI, 8CMAHOBUIU OCHOBHI NOKAZHUKU CMPYKMYpU
8podicaro, siKi popmyroms npooykmunicms pocaun. Hatimenwioro ypooicatinicmio eudinuecs copm Cazatioax
(5,4 m/2a), @asopumrxa ma Cmyensnxa (5,5 m/za). Ha 0,5 m/za nepesuwus copm Opocuys ma na 0,3 m/ea
copm Boeoana. B nopisnanni 3 2019 poxom 2020 pix mae dewo suwyy gpodcatinicme. Y copmy Cazatioax ma
Binvwana eona niosuwunacs na 0,4 m/za. Ha 0,3-0,4 m/za — y copmis @asopumrxa ma Cmyensanxka. Copm
bozoana nepesuwgus spooicaiinicmo 2019 poxy na 0,3 m/za. Haiieuwoio 8podcaiinicmv 3aiumuiacs y copmy
Oporcuys i ckrnana 6,4 m/ea. Ypoowcaiinicmo 3epua copmie nuenuyi osumoi 2021 poxy oyaa 6io 5,7 oo
6,3 m/ea. B yeil pix sucoxorw eposcatinicmio supiznaromoca copmu Cmyensnka — 6,0 m/ea, bozoana —
6,1 m/ea, Opocuys — 6,3 m/ea. Huowcuoro epoaicatinicmio eupisusiomocs copmu @asopumra — 5,8 m/za ma
Cacanioax — 5,7 m/za. Ilpoeedeni 0ocniodicenHss HAM NOKA3AMU, K MIHAUBICMb €LeMEeHmiE CMpYKmypu
8p0JICAI0 COPMIB NUIECHUYT 03UMOI NOSICHIOEMbCS HEPIBHOMIPHOIO 80110203A0€3NeUeHICMI0 3a 6Ci POKU 00CII
Ooicerv. HeoOXiOHuM 3a60aHHAM € NOCMIUHE GU3HAYEHHS MIHAUBOCMI NPOOYKMUGHOCMI NUMEHUYI 03UMOl
3A€IHCHO 810 COPMOBUX 0CODIUBOCTHELL.

Knrouoei cnosa: nwenuys o3uma, copm, RpoOyKMUGHICmy, NOCIGHI 81ACMUBOCTI, CIPYKIMYPA 8POANCAIO,
Ypodscaticme.

Introduction

One of the main conditions for obtaining grain with higher yields is the introduction of new but most
high-yielding varieties in production, which have increased winter hardiness, drought resistance, resistance
to many diseases and pests, with high baking properties and good yield potential [1-3]. The variety can show
its high productivity and good quality only when the technology of its cultivation to the greatest extent
corresponds to their biological characteristics [4].

Comparative study, as well as new more high-yielding varieties of winter wheat and already studied remains
relevant [5]. Varieties in specific soil-climatic zones allow the most objective assessment of their relationship, to
identify the most effective methods that will ensure higher and stable grain yields of good quality [6-8].

In modern conditions, there is a shortage of wheat grain in the world, and humanity is once again facing an
acute problem of food crisis. The annual production of wheat grain averages about 840 million tons [9]. Meeting
this need is a difficult task given that the world's sown area is declining and wheat yields in more developed
countries have already reached a maximum, for example, in European countries is more than 8 t/ha [10].

Variety is one of the cheapest and most affordable ways to increase yields. Without it, it is impossible to
realize the achievements of scientific and technological progress in agriculture [6]. Increasing yield potential
has always been and remains fundamentally important in breeding programs. But modern varieties should be
not only high-yielding, producing high quality products, but also resistant to adverse environmental factors,
highly adapted, highly homeostatic [11-15].

Producing the necessary volumes of high-quality food and feed grain is a strategic task of the agro-
industrial complex at the present stage of food security and will be crucial for the world community in the
future, as the annual population growth confirms the fact that many do not eat enough. and starves [16].
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The aim of the research was to evaluate the varieties of soft winter wheat in terms of sowing quality and
yield elements.

Materials and methods of research

Field research was conducted during 2019-2021 in the production conditions of FG "Mir - 2" Myrhorod
district of Poltava region and in the laboratory conditions of the Laboratory of Grain Quality of Poltava State
Agrarian University. Placement of experiments, selection of soil samples for fertility analysis was performed
according to generally accepted methods [17].

For research we used data from six varieties of soft winter wheat: Sagaidak, Vilshana, Orzhitsa,
Favoritka, Smuglyanka, Bogdan.

During the vegetation periods of 2019-2021, we determined the sowing qualities of seeds in accordance
with current standards for seeds of agricultural crops. Seeds that meet the requirements of GOST 52325-
2005 [1] were used for sowing. All plants within the site were combined into bundle samples, which were
then used for laboratory analysis of crop structure.

Accounting for standing density and determination of field germination was determined during the period
of full germination on stationary sites (0.25 m?) in three repetitions for each repetition of the experiment.
Determination of crop structure was performed according to the method of State variety testing for each
variant of the experiment. For analysis, we counted the number of stems, and also productive, the length of
the ear, and the number of grains on the ear, determined the mass of grain from the ear, and 1000 grains [18].
After harvesting wheat, the harvest was recorded by weighing the grain harvest from each plot. Then
determine its humidity. Biological yield was determined by the method of beam selection, but each repetition
in the experiment.

Research results and their discussion

It is well known that the number of plants preserved before harvest, and therefore the harvest is largely
determined by the density of seedlings, which is directly related to germination energy and field germination [1, 19].

The field germination index characterizes the sowing and yielding qualities of seeds, as well as the
viability of germinating seeds. The value of this indicator depends on many factors: soil characteristics,
reserves of productive moisture, soil and air temperature, sowing technology and others. The degree of
influence of individual factors is determined not only by their severity, but also by the stage of plant
organogenesis [18, 20].

Over the years of testing, the field germination of winter soft wheat varieties by varieties varied on
average from 88 to 95 % (Table 1).

1. Influence of varietal characteristics on sowing qualities of winter wheat

Varieties | 2019 | 2020 | 2021 | average
Seed germination energy, %
Sagaidak 74 75 73 74
Vilshana 80 78 77 78
Orzhytsia 83 90 84 85
Favorite 80 78 75 77
Smuglyanka 77 80 80 79
Bogdana 82 80 82 81
Seed germination, %
Sagaidak 87 88 88 88
Vilshana 90 91 92 91
Orzhytsia 95 94 97 95
Favorite 92 90 92 91
Smuglyanka 89 92 94 91
Bogdana 91 95 96 93

According to average data, the Sagaidak variety had an energy level of 74 %. Accordingly, the similarity
was 88 %. It exceeded energy by 14 %. Varieties Favoritka and Vilshan according to average data had an

Ne 1« 2022 « BICHUWK lNMonTaBcbkoi Aep>xaBHOI arpapHoi akagemii 13



CIIbCbKE NCNnoAAPCTBO. POCJIIMHHULUTBO

energy of 77-78 %, and 91 % field germination. In the variety Orzhytsya, the seed germination energy index
was the highest 85 %, and the germination rate was 95 %, which was 5-7 % higher than other varieties in
terms of field germination.

In wheat, the main elements of the structure of the crop are: the density of all productive stems, and
graininess, but also the productivity of the ear, as well as grain size [1].

The length of the ear in 2019 by varieties ranged from 8.5 cm (the smallest in the variety Sagaidak) to
9.6 cm (the largest variety Smuglyanka and Bogdan). The longest ears are characterized by 2021 and 2020.
The length of the ear was influenced by soil and climatic conditions of the area of the experimental sites.
Variety Orzhytsia from 9.0 to 11.3 cm, variety Bohdan — 9.6 to 11.0 cm. According to average data, the
length of the ear was greater in the varieties Orzhytsia — 10.5 cm and Bohdan — 11.0 cm (Table 2).

2. Influence of variety on the structure of winter wheat yield

Varieties Ear length, cm Number of grains in the ear, pcs
2019 2020 2021 average 2019 2020 2021 average
Sagaidak 8,5 9,4 10,2 9,4 30 31 34 32
Vilshana 8,9 10,3 10,1 9,8 32 34 36 34
Orzhytsia 9,0 11,3 11,1 10,5 33 35 38 35
Favorite 9,3 10,2 10,0 9,9 31 34 36 34
Smuglyanka 9,6 9,9 10,4 9,9 30 37 35 34
Bogdana 9,6 10,6 11,0 10,4 34 36 37 35

According to the number of grains in the ear can be distinguished: with the largest number of varieties
Orzhitsa — 35-38 pieces, Bogdan variety — 34-37 pieces. Sagaidak varieties had the smallest number of
grains in the ear — 30—-34 pieces, Smuglyanka — 30-37 pieces.

Ear weight is a very important indicator of crop structure. The largest mass of ears was obtained in the
variety Orzhytsia from 2.0 g in 2019 and 2.41 g in 2021. Smuglyanka and Bohdan varieties had a rather large
ear weight during the years of research and ranged from 1.78 g to 2.30 g and 2.10 to 2.31 g, respectively
(Table 3). According to the average data, the varieties Orzhytsia, Smuhlyanka, Bohdan can be distinguished
by the weight of the ear, and to a lesser extent — the varieties Favoritka and Vilshana.

3. Structural analysis of winter wheat varieties over the years of research

Varieties | 2019 | 2020 | 2021 | average
Colossus mass, ¢
Sagaidak 1,75 1,89 2,01 1,88
Vilshana 1,84 2,10 1,98 1,97
Orzhytsia 2,00 2,23 2,41 2,21
Favorite 1,94 2,20 2,11 2,08
Smuglyanka 1,78 2,30 2,28 2,12
Bogdana 2,10 2,24 2,31 2,22
Mass of grain from the ear, g
Sagaidak 1,43 1,50 1,60 1,51
Vilshana 1,51 1,62 1,64 1,59
Orzhytsia 1,74 1,98 2,23 1,98
Favorite 1,60 1,81 1,72 1,71
Smuglyanka 1,50 1,96 1,94 1,80
Bogdana 1,76 1,94 2,15 1,95
Mass 1000 grains, g
Sagaidak 37,0 40,0 39,9 38,9
Vilshana 37,8 41,9 41,0 40,5
Orzhytsia 41,0 43,7 43,1 42,6
Favorite 38,4 39,9 40,0 39,4
Smuglyanka 37,6 40,8 41,1 39,8
Bogdana 37,9 41,0 42,0 40,3
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According to the indicator of grain weight from the ear, the varieties Orzhytsia had quite high data —
1.74-2.23 g, Bohdan — 1.76-2.15 g, Smuhlyanka — 1.50-1.94 g. Varieties Sagaidak, Vilshana and Favoritka
0.12-0.31 g less than others. According to the average data for the years, the Sagaidak and Vilshana varieties
had a grain weight of 1.51 and 1.59 g, respectively. Varieties Favoritka and Smuglyanka — 1.71 and 1.80 g,
respectively.

The mass of 1000 grains characterizes its size [21]. In our experiments, the mass was not less than 37.0 g,
which in turn characterizes the seeds as large and full. In 2019, the weight of 1000 grains by varieties ranged
from 37.0 g (Sagaidak variety) to 41.0 g (Orzhytsia variety). Vilshan and Smuglyanka varieties were 0.6-0.8
g higher than Sagaidak. About 2.0 g less weight was in the variety Favoritka than in Orzhytsia.

According to years of research, the high mass of 1000 grains was in 2020 and 2021. The largest varieties
were Orzhytsia (43.7-43.1 g) and Vilshan (41.9-41.0 g), Smuhlyanka (40.8-41.1 g), respectively. Varieties
of Bohdan and Favoritka in terms of weight of 1000 grains were almost within the same limits. The main
indicator of the advantage of a variety, the effectiveness of agricultural techniques is the yield, which
depends not only on biological characteristics but also on growing conditions [1].

Comparative analysis of all varieties for winter wheat showed us that the impact on their productivity was
huge not only features of the genetics of varieties, but also formed weather conditions, sowing dates and
sowing rates [14].

2019 yield was 5.4-5.9 t/ha. The lowest yields were Sagaidak (5.4 t/ha), Favoritka and Smuglyanka
(5.5t/ha) (Table 4). It exceeded the Orzhytsia variety by 0.5 t/ha and the Bohdan variety by 0.3 t/ha.
Compared to 2019, 2020 had a slightly higher yield. In the variety Sagaidak and Vilshana it increased by
0.4 t/ha. At 0.3-0.4 t/ha — in the varieties Favoritka and Smuglyanka. Bohdan variety exceeded the yield in
2019 by 0.3 t/ha. The highest yield remained in the variety Orzhytsia and amounted to 6.4 t/ha (Table 4).

4. Yield of winter wheat varieties for years of research, t/ha

Varieties 2019 2020 2021 Average
Sagaidak 5,4 5,8 5,7 5,6
Vilshana 5,6 6,0 59 5,8
Orzhytsia 5,9 6,4 6,3 6,2
Favorite 55 57 5,8 57
Smuglyanka 55 59 6,0 5,8
Bogdana 57 6,0 6,1 59

HIPgos 0,3 0,2 0,3

The grain yield of winter wheat varieties in 2021 was from 5.7 to 6.3 t/ha. This year the high yields are
Smuglyanka — 6.0 t/ha, Bohdan — 6.1 t/ha, Orzhytsia — 6.3 t/ha. Favorite varieties — 5.8 t/ha and Sagaidak —
5.7 t/ha have lower yields. According to the yield of 2021, we can say that the farm growing these varieties
received a fairly high profit.

Conclusions

Studies conducted during 2019-2021 with varieties of winter wheat in the Poltava region showed that the
variety significantly affects the sowing properties of winter wheat grain, seed germination was up to 97 % in
the field. According to average data (2019-2021), the level of grain yield by 35 % depended on weather
conditions, 25 % on the variety and 20 % on other factors. Analyzing the average data for the years of
research, we distinguish the varieties with the highest yield: variety Orzhytsia — 6.2 t/ha, Bohdan — 5.9 t/ha.
Varieties Vilshan and Smuglyanka according to the average data were 5.8 t/ha, and slightly lower yields
were in the varieties Favoritka (5.7 t/ha) and Sagaidak (5.6 t/ha). According to the yield indicator, we can
single out Orzhytsia and Bohdan as the most productive.

The prospect of further research is to study the quality indicators (quantity and quality of gluten and
protein content in grain) in the varieties of Poltava selection.
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