e Received 09.10.2025 Revised 15.01.2026 Accepted 26.02.2026 Published: 04.03.2026

10l ;‘;“’ ] )
Repor Scientific Reports of the National University
of Life and Environmental Sciences of Ukraine

ific

Vol. 22, No. 1
2026

Journal homepage: https://scireports.com.ua/en e-ISSN 2223-1609

UDC633.11:631.559.2:631.53.01 DOI: 10.31548/dopovidi/1.2026.36

The influence of agrotechnical factors
on the formation of indicators of seed productivity in winter bread wheat

Olena Bahatchenko*

Postgraduate Student

The V.M. Remeslo Myronivka Institute of Wheat of the National Academy of Agrarian Sciences of Ukraine
08853, 68 Tsentralna Str., Tsentralne village, Kyiv region, Ukraine
https://orcid.org/0009-0009-4619-3323

Leonid Tsentylo

Doctor of Agricultural Sciences, Professor, Academician of the National Academy of Agrarian Sciences of Ukraine
The V.M. Remeslo Myronivka Institute of Wheat of the National Academy of Agrarian Sciences of Ukraine
08853, 68 Tsentralna Str., Tsentralne village, Kyiv region, Ukraine
https://orcid.org/0000-0002-6546-2826

Abstract. Optimising sowing dates and selecting suitable preceding crops is crucial for realising
the productive potential of modern winter wheat varieties under changing climate conditions. The
aim of the study was to determine the effects of sowing dates and preceding crops on the formation
of indicators of seed productivity in winter bread wheat varieties under the conditions of the Right-
Bank Forest-Steppe of Ukraine. The research material included nine winter bread wheat varieties:
AFK Stabiliti’, AFK Lait Hrin’, AFK Elit Hrein’, AFK Fentezi’, AFK Yunion’, AFK Premium’ ‘MIP Feieriia
‘MIP Roksolana, and ‘Podolianka’ It was established that sowing dates, preceding crops, and varietal
characteristics significantly influenced seedling formation, morphological traits, and biological yield
of winter bread wheat. The optimal sowing date was determined to be September 30, which provided
the fastest germination (13 days), the highest tillering coefficient (1.57), the maximum number of
productive stems (5.5-5.6 million/ha), and a biological yield of up to 6.3 t/ha. The most favourable
preceding crops were pea and rapeseed, which ensured dense seedling stands (4.1-4.2 million/ha)
and a high tillering coefficient (1.57-1.67). After sunflower, almost all studied indicators decreased
due to soil nutrient depletion. The greatest ear length (up to 13.5 cm) was recorded in the ‘AFK Lait
Hrin’ variety sown on September 30 after rapeseed, while the tallest plants were observed after pea
(82.2 cm) and in the AFK ELit Hrein’ variety (up to 89 cm). The highest biological yields were formed
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by AFK Premium’ (6.6-7.2 t/ha), AFK Elit Hrein’ (6.3-6.8 t/ha), and AFK Fentezi’ (5.8-6.4 t/ha). Analysis of
variance revealed that varietal characteristics played the dominant role in determining productivity (up
to 95% of variation), while preceding crops had the greatest influence on stand density, and sowing

dates affected yield levels. The study demonstrated the effectiveness of applying different sowing dates
after various preceding crops to differentiate winter wheat varieties by seed productivity indicators. The
obtained results can be used in agricultural practice to improve the efficiency of winter wheat seed
production across diverse soil and climatic conditions and to optimise crop rotation systems

Keywords: Triticum aestivum L.; variety; preceding crop; sowing date; germination stage

Introduction
The seed productivity of winter bread wheat
plays a vital role in determining overall crop
yield, influencing both the quantity and quality
of seeds produced. This productivity is closely
linked to a range of agronomic factors, includ-
ing the timing of sowing, plant density, fertilisa-
tion practices, and pest management. As climate
change continues to alter growing conditions,
it becomes increasingly important to optimise
sowing schedules and select appropriate preced-
ing crops. These adjustments are necessary to
ensure that modern winter wheat varieties can
fully realise their productive potential under var-
iable environmental conditions.

Winter bread wheat (Triticum aestivum L.) is
one of the world’s leading food crops. N. Rudavs-
ka et al. (2025) reported that in Ukraine the sown
area of winter wheat in 2025 exceeded 5 mil-
lion hectares. Considering global market trends,
further growth in demand for wheat grain is ex-
pected, which can primarily be met by increasing
yields. At the same time, climate change observed
over the past decades significantly affects the
state of agroecosystems and crop formation. Un-
der these conditions, improving technological el-
ements of cultivation that ensure crop adaptation
to changing weather conditions and production
stability becomes increasingly important.

Sowing date plays a key role, as it determines
the growth and development rate of plants,
their winter hardiness, and the realisation of
the yield potential of winter wheat. O.A. Demi-
dov et al. (2024) reported that the most favourable

conditions for sowing occur when the average dai-
ly air temperature ranges from 14 to 17°Cand suf-
ficient productive soil moisture is available in the
arable layer, ensuring seedling emergence within
6-8 days. U. Kumar et al. (2021), conversely, noted
that excessively developed plants resulting from
early sowing dates exhibit reduced resistance to
adverse winter conditions, thereby increasing the
risk of overwintering damage. J. Liu et al. (2023)
investigated the effects of sowing date adjust-
ment on winter wheat yield and established that
the optimal sowing period ranged from 1 to 10
October, with no significant interannual variation.

High yields of winter wheat are main-
ly achieved when it follows the best preceding
crops. .M. Didur & G.V. Pantsyreva (2024) deter-
mined the productivity of winter wheat depend-
ing on the predecessors: meadow clover and
white burkun. Authors noted that the choice of a
preceding crop takes into account its harvest tim-
ing, ability to restore soil fertility, and the avail-
ability of soil moisture and mineral nutrients for
subsequent crops. V.V. Polishchuk & Yu.M. Prytu-
la (2025) determined the peculiarities of forma-
tion of yield and quality of winter wheat seeds de-
pending on genotype and predecessors. Authors
established that the germination energy, germi-
nation rate and weight of 1,000 seeds depended
on the predecessors. Significantly lower germi-
nation energy was obtained when sowing after
sunflower, and when sowing after winter rape
and perennial grasses, it was the same. V. Han-
hur & Y. Kotliar (2023) reported that the highest
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productivity of winter wheat was achieved when
grown after grass pea and vetch-oat mixtures
for green fodder. The least favourable preceding
crops for winter wheat were sunflower and sugar
beet. The authors concluded that the inclusion of
leguminous crops in crop rotations serves an im-
portant ecological function by reducing the need
for mineral nitrogen fertilisers and increasing the
efficiency of soil nitrogen utilisation.

Achieving high and stable yields is possible
only with adherence to optimal sowing dates and
rational selection of preceding crops. This ne-
cessitates targeted research on the response of
modern wheat varieties to variations in preceding
crops and sowing time. O. Demydov et al. (2022)
identified the features of the manifestation and
variability of yield and grain quality indicators of
winter wheat depending on the growing season,
genotype, sowing date and preceding crop. They
reported that the preceding crop had the greatest
influence on yield, weight of 1,000 kernels, and
protein content, whereas sowing date primarily
affected yield. I. Sokolovska et al. (2024) reported
that the preceding crop had the greatest influence
on variations in yield parameters. The authors con-
cluded that winter wheat should be sown around
15 September when following sunflower and
between 15 and 30 September when following
soybean. V.V. Kyrylenko et al. (2024) observed that
the effects of preceding crops and sowing dates
on germination energy and laboratory germina-
tion of winter wheat were less pronounced com-
pared with their effect on seed sprouting activity.

Thus, numerous studies confirm the impor-
tance of an in-depth investigation of agrotechni-
cal factors, particularly preceding crops and sow-
ing dates, in the formation of seed productivity
indicators of winter wheat under contemporary
climatic conditions. At the same time, changes
in the specialisation of agricultural production,
a shift toward economically attractive crops, and
climatic transformations necessitate their revi-
sion in modern intensive crop rotations. This sub-
stantiates the relevance of conducting the corre-
sponding field studies.

The study aimed to evaluate the effects of
different sowing dates and preceding crops on
the formation of seed productivity parameters in
winter bread wheat varieties grown in the Right-
Bank Forest-Steppe zone of Ukraine.

Materials and Methods

The research was conducted under the condi-
tions of “Agrofirma ‘Kolos™, LLC (Pustovarivka vil-
lage, Bila Tserkva district, Kyiv region), located in
the Right-Bank Forest-Steppe zone of Ukraine,
during 2022/23 and 2023/24. The study mate-
rial included nine winter bread wheat (Triticum
aestivum L.) varieties: AFK Stabiliti, AFK Lait
Hrin’ ‘AFK ELlit Hrein’, AFK Fentezi’, AFK Yunion’,
‘AFK Premium’, ‘MIP Feieriia’ ‘MIP Roksolana’, and
‘Podolianka’. The studied winter bread wheat va-
rieties were chosen because they combine high
yield potential with adaptive traits that ensure
tolerance to unfavourable environmental factors,
including climate variability. The above-men-
tioned varieties were studied under three sowing
dates (I - September 20, Il - September 30, Il -
October 10) and after four preceding crops (pea,
soybean, sunflower, winter rapeseed). The study
was conducted in accordance with ethical stand-
ards, adhering to the guidelines set forth by the
Convention on Biological Diversity (1992), ensur-
ing the responsible use of biological resources
and respect for environmental sustainability
throughout the research process.

The soil of the experimental field is a typical
medium-humus, silty medium loam chernozem
formed on loess. Humus content - 4.6-4.8% (by
Tyurin method), easily hydrolysed nitrogen -
144 mg/100 g soil, available phosphorus -
9.6 mg/100 g soil, and exchangeable potassi-
um - 15.2 mg/100 g soil. Bulk density - 1.24 g/
cm?, hydrolytic acidity - 1.14 meq/100 g soil, salt
pH - 6.4. The soils are characterised by a moder-
ate level of nutrient availability.

Crop cultivation technology followed
the generally accepted practices for the For-
est-Steppe zone (Poltoretskyi et al., 2020; Demi-
dov et al., 2024). Sowing was carried out using a
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breeding seeder SN-10 at a depth of 3-4 cm with
a seeding rate of 5 million viable seeds per hec-
tare. The plots were arranged in a completely ran-
domised design with four replications and a plot
size of 10 m2. Harvesting was performed using a
“Sampo-130”combine harvester (Sampo-Rosenlew
Ltd., Finland). Phenological observations, meas-
urements, counts, and sample collections were
conducted according to the VV. Volkodav (2003)
and other relevant methods (Tkachyk, 2016). Lab-
oratory analysis of plants included the assess-
ment of yield structure elements: tillering coeffi-
cient, plant density, number of productive stems,
ear weight, grain yield per ear, ear length, plant
height, and biological yield (Tsenov et al., 2020;
Demidov et al., 2024). Statistical analysis of the
obtained data was carried out using descriptive
and variation statistics, as well as analysis of
variance (ANOVA) with Fisher’s Least Significant
Difference (LSD) test, employing the software
packages Statistica 10 and Microsoft Excel 2013.

Bahatchenko & Tsentylo

Differences between compared indicators were
considered statistically significant at p < 0.05.

Results
The years of the study were characterised by con-
trasting hydrothermal conditions and uneven pre-
cipitation distribution throughout the year (Figs 1,
2). The average annual air temperature in 2022/23
and 2023/24 exceeded the long-term mean by 0.6°C
and 2.5°C, respectively. The greatest fluctuations
in monthly average temperatures were recorded
mainly from September to February. Overall, the
growing conditions in 2022/23 can be described
as sufficiently moist, whereas the 2023/24 season
was notably dry. The total annual precipitation
amounted to 130% and 92 % of the long-term norm
in the respective years. A particularly pronounced
precipitation deficit in 2023/24 was observed in
August and September (46 mm and 47 mm be-
low the norm), as well as in May and July (43 mm
and 68 mm less than the long-term average).
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Figure 1. Mean daily air temperature in the study years compared
to the long-term mean daily air temperature
Source: constructed by the authors based on data from the Bila Tserkva Agrometeorological Station
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Figure 2. Monthly precipitation in the study years compared
to the long-term mean value
Source: constructed by the authors based on data from the Bila Tserkva Agrometeorological Station
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Observations and experimental data ob-
tained in the present study demonstrated that, at
the full germination stage, the timing of seedling

emergence of winter wheat varied considerably
depending on the sowing date and preceding
crop (Table 1).

Table 1. Time of seedling emergence in winter bread wheat varieties depending on sowing dates
and preceding crops, days

o - B P ‘®©
o =] £ £ = 3 £ K c .
5 5 £ £ g 5 5 3 2 | 5 | = o
° =3 2 = I t c £ k) 9 S =
° g ] £ = S S 1] o] 2 = S
£ 5 7] 3 T w > a w ] o o
3 9 X ~ ~ X X < o x ° Z
o 9 i i i < = i s o g
(72] nl: < < < < s < = ; s
Pea 21 21 20 21 21 21 21 21 21 21
o Soybean 22 22 21 22 22 22 22 22 22 22
g Sunflower 24 24 23 24 24 24 24 24 24 24
o Rapeseed 21 21 20 21 21 21 21 21 21 21
Average 22 22 21 22 22 22 22 22 22 22
Pea 12 13 11 13 13 13 13 13 12 13
o Soybean 13 14 12 14 14 14 14 14 13 14
g Sunflower 13 14 12 14 14 14 14 14 13 14
® Rapeseed 13 14 12 14 14 14 14 14 13 14
Average 13 14 12 14 14 14 14 14 13 13
Pea 14 15 13 15 15 15 15 15 14 15
o Soybean 15 16 14 16 16 16 16 16 15 16
S Sunflower 15 16 14 16 16 16 16 16 15 16
- Rapeseed 15 16 14 16 16 16 16 16 15 16
Average 15 16 14 16 16 16 16 16 15 15

Source: developed by the authors

Under early sowing (September 20), the
emergence period averaged 22 days. The fastest
emergence was observed under the September
30 sowing date, averaging 13 days. In the case
of late sowing (October 10), seedling emergence
lasted 15 days, which can be explained by lower
temperatures and slower physiological process-
es in the seeds. A significant effect of the preced-
ing crop on the emergence rate was revealed.
The shortest period from sowing to emergence
was observed after pea - 21,13, and 15 days for
the three sowing dates, respectively. After soy-
bean and sunflower, emergence occurred 1-2
days later. Rapeseed as a preceding crop pro-
vided similar indicators to pea, indicating its fa-
vourable influence on the early growth of wheat
plants. Differences among varieties were minor

(within 1-2 days), suggesting the predominance
of agronomic factors (sowing date and preceding
crop) over genetic variation. Slightly faster emer-
gence was noted for the varieties AFK Elit Hrein’
and ‘Podolianka’, which exhibited higher germi-
nation energy. Thus, results of the current study
confirm that the sowing date significantly affects
the duration of seedling emergence, as different
sowing periods create variable environmental
conditions for the growth and development of
winter wheat plants.

One of the key criteria for yield formation is
the optimal plant density per unit area. On aver-
age, the plant density in the experiment ranged
from 3.9 to 4.3 million plants per hectare (Ta-
ble 2). It is noteworthy that the sowing date had
no significant effect on this indicator.
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Table 2. Seedling density of winter bread wheat varieties depending on sowing dates
and preceding crops, million plants/ha

2 o . o - R "g - . © ©
S %5 ¥E 3p B3 ¥% ) F xf ef e 5§
= g% %5 BT &= <SPy Sp e Ff o3 2

& = ; ) < o €| &
Pea 41 4.2 4.3 4.3 43 4.3 4.2 4.2 4.2 4.2
o | Soybean 3.9 4.0 4.1 4.1 41 4.1 4.0 4.0 4.0 4.0
S | Sunflower | 3.9 3.9 4.1 4.0 4.0 4.0 3.9 3.9 3.9 4.0
o Rapeseed 4.0 4.1 4.2 4.2 4.2 4.1 41 41 4.0 4.1
Average 4.0 4.1 4.2 4.2 4.2 4.1 4.1 4.1 4.0 4.1
Pea 4.2 4.2 4.3 4.3 4.3 43 4.2 4.2 4.2 4.2
o | Soybean 3.9 4.0 4.1 41 41 4.1 4.0 4.0 4.0 4.0
g Sunflower 3.9 4.0 4.0 4.0 41 4.0 3.9 4.0 3.9 4.0
@ Rapeseed 4.0 4.1 4.2 4.2 4.2 4.2 4.1 4.1 4.1 4.1
Average 4.0 4.1 4.2 4.2 4.2 4.2 41 41 4.1 4.1
Pea 41 4.2 4.3 4.3 4.3 4.3 4.2 4.2 4.2 4.2
o | Soybean 3.9 4.0 4.0 4.0 4.1 4.0 3.9 4.0 3.9 4.0
S | Sunflower 3.8 3.9 4.0 4.0 4.0 4.0 3.9 3.9 3.9 3.9
™ | Rapeseed 4.0 4.1 4.1 41 41 4.1 4.0 41 4.0 4.1
Average 4.0 4.1 4.1 4.1 41 4.1 4.0 4.1 4.0 4.1

LSD 0.95 0.07

Source: developed by the authors

Regarding preceding crops, the highest stand
density was formed after pea and rapeseed -
within 4.1-4.2 million plants/ha - whereas after
soybean and sunflower it was lower (3.9-4.0 mil-
lion plants/ha). Differences among varieties were
minor (within 0.1-0.2 million plants/ha) and did
not exceed the least significant difference (LSD
0.95 = 0.07), indicating no substantial genotype
effect on stand density under uniform growing
conditions. Slightly higher densities were record-
ed for the varieties AFK Elit Hrein, AFK Fentezi,
and AFK Yunion’, likely due to their greater ger-
mination energy and field emergence. Thus, the

most favourable conditions for achieving opti-
mal stand density of winter bread wheat were
ensured by sowing on September 20 or 30 after
pea or rapeseed, when the average plant density
reached 4.2 million plants/ha. This confirms the
importance of adhering to these sowing dates
and selecting suitable preceding crops to ensure
uniform plant development during the early stag-
es of vegetation. The highest tillering coefficient
was observed for the September 30 sowing date,
with an average value of 1.57, which exceeded
those of the early (September 20 - 1.52) and late
(October 10 - 1.47) sowings (Table 3).

Table 3. Tillering coefficient in winter bread wheat varieties depending on sowing dates

and preceding crops

2 =) - - - N c N . © “©
) < 4 -4
o Pea 1.70 1.59 1.80 1.59 1.59 1.69 1.49 1.59 1.54 1.62
g Soybean 1.59 1.49 1.69 1.49 1.49 1.59 1.39 1.49 1.49 1.52
o Sunflower | 1.49 1.39 1.59 1.39 1.39 1.49 1.29 1.39 1.39 1.42
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Table 3. Continued

2 =] - - - - = ~ - ~(U -(U
3 Sa | xZ | S | Gxc | x§ 2 xg af | a8 E %
£ 88 %3 ¥E xf|%t| £ %5 3% 23| 35 ¢
s | @ T | % T | T8 x| LI TE| TS| 3 2
3 e ) < e 3 a
S Rapeseed 1.59 1.49 1.69 1.49 1.49 1.59 1.39 1.49 1.49 1.52
8 Average 1.59 1.49 1.69 1.49 1.49 1.59 1.39 1.49 1.48 1.52
Pea 1.75 1.64 1.85 1.64 1.64 1.74 1.54 1.64 1.59 1.67
o Soybean 1.64 1.54 1.74 1.54 1.54 1.64 1.44 1.54 1.54 1.57
g Sunflower | 1.54 1.44 1.64 1.44 1.44 1.54 1.34 1.44 1.44 1.47
@ Rapeseed 1.64 1.54 1.74 1.54 1.54 1.64 1.44 1.54 1.54 1.57
Average 1.64 1.54 1.74 1.54 1.54 1.64 1.44 1.54 1.53 1.57
Pea 1.65 1.54 1.75 1.54 1.54 1.64 1.44 1.54 1.49 1.57
o Soybean 1.54 1.44 1.64 1.44 1.44 1.54 1.34 1.44 1.44 1.47
g Sunflower | 1.44 1.34 1.54 1.34 1.34 1.44 1.24 1.34 1.34 1.37
- Rapeseed 1.54 1.44 1.64 1.44 1.44 1.54 1.34 1.44 1.44 1.47
Average 1.54 1.44 1.64 1.44 1.44 1.54 1.34 1.44 1.43 1.47
LSD 0.95 0.05

Source: developed by the authors

This indicates an optimal combination of
temperature and moisture conditions during late
September, when uniform seedling development
and more intensive tillering were observed. The
present results also showed that tillering inten-
sity depended on the preceding crop. The high-
est tillering coefficients across all sowing dates
were recorded after pea (1.57-1.67), confirming
the beneficial effect of this predecessor on the
growth and development of wheat plants. Slightly
lower but comparable values were observed after
rapeseed. After soybean, the coefficient decreased
on average by 0.1, while the lowest values were
recorded after sunflower, which can be explained
by soil nutrient depletion following this crop and
a reduction in available nutrients. The tillering

intensity was also influenced by the biological
characteristics of the varieties. The highest coeffi-
cients were recorded for AFK Elit Hrein’ (1.80), AFK
Stabiliti’ (1.75), and AFK Premium’ (1.74), whereas
the varieties ‘MIP Feieriia’ and ‘Podolianka’ exhib-
ited lower tillering activity. These results confirm
the effectiveness of using leguminous preceding
crops and maintaining a medium sowing date to
ensure intensive autumn tillering in winter bread
wheat. The number of productive stems is an im-
portant component of winter bread wheat yield
structure because it directly reflects the realisa-
tion of the plant’s tillering potential. The present
research demonstrated a significant dependence
of this indicator on sowing date, preceding crop,
and variety characteristics (Table 4).

Table 4. Number of productive stems in winter bread wheat varieties depending on sowing dates
and preceding crops, million/ha

5 2 : = = P 5 € - = g o
> §% %S 3&|B% ¥E 5 ¥ f 28 & ¢
] 2 x = x 2 k= > =) = - =
s §°5 | =g |ET|Ef <§ ¢ <§ %3 =L § %
8| o : ) < a e | &
o Pea 5.0 49 5.6 5.0 49 5.2 4.6 4.8 4.6 5.0
g Soybean 4.6 4.4 5.1 4.4 4.4 4.7 4.1 4.3 4.3 4.5
o Sunflower 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2
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Table 4. Continued

] o R - - R e N . © ©
| ° ) ) < . | a
S | Rapeseed 4.7 47 4.7 4.7 4.7 47 4.7 4.7 4.7 47
& Average 4.6 4.6 49 4.6 4.6 47 4.4 4.5 4.5 4.6
Pea 5.7 5.4 6.2 5.6 5.5 59 5.1 5.5 52 5.6
o | Soybean 5.1 49 5.6 49 5.0 52 4.6 4.8 4.8 5.0
g Sunflower | 4.8 4.6 5.1 4.6 4.6 4.9 4.1 4.5 4.5 4.6
@ Rapeseed 52 49 5.7 5.1 5.1 5.3 4.6 5.0 49 5.1
Average 52 5.0 5.7 5.1 5.1 53 4.6 5.0 49 5.1
Pea 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
o | Soybean 4.9 4.7 5.4 4.7 4.8 5.1 4.4 4.7 4.6 4.8
S | Sunflower | 4.6 4.3 5.0 4.4 4.4 47 4.0 4.3 43 4.4
" | Rapeseed 5.1 4.8 5.5 49 49 5.1 4.4 4.8 4.8 49
Average 5.0 4.8 5.4 49 49 5.1 4.6 4.8 4.8 49
LSD 0.95 0.15

Source: developed by the authors

The highest number of productive stems
on average across the experiment was recorded
for the September 30 sowing date - 5.1 million
stems/ha, exceeding the values for early sow-
ing (September 20 - 4.6 million stems/ha) and
late sowing (October 10 - 4.9 million stems/
ha). This indicates that the medium sowing
date provided optimal conditions for autumn
tillering, promoting the formation of a greater
number of productive shoots. For early sow-
ing, excessive vegetative growth could weaken
some shoots, whereas late sowing shortened
the autumn vegetation period, limiting stem de-
velopment. Across all sowing dates, the highest
number of productive stems was observed after
pea - ranging from 5.0 to 5.6 million stems/ha,
highlighting the significant role of this preced-
ing crop in improving nitrogen nutrition and
soil structure. After rapeseed, the values were
slightly lower (4.7-5.1 million stems/ha) The
lowest values were observed after sunflower
(4.2-4.6 million stems/ha), which can be at-
tributed to soil nutrient depletion and reduced
availability of essential elements following this
crop. Among varieties, the highest numbers of
productive stems were recorded for ‘AFK Elit

Hrein’ (4.9-5.7 million stems/ha) and ‘AFK Pre-
mium’ (4.7-5.3 million stems/ha).

The present study showed that spike mass
in winter bread wheat varieties depended more
on preceding crops and variety traits, while no
significant differences were observed between
sowing dates for this trait (Table 5). The high-
est spike mass, regardless of sowing date, was
recorded after soybean, sunflower, and rapeseed
(1.5-1.6 g), whereas after pea this value was
lower (1.2-1.4 g). The varieties ‘AFK Premium)’,
‘MIP Roksolana’, and AFK Fentezi’ produced the
largest spike mass (up to 1.6-1.7 g), indicating
their high potential productivity. Thus, the most
favourable conditions for achieving high spike
mass were provided by the preceding crops soy-
bean, sunflower, and rapeseed. Among the stud-
ied varieties, the best results were obtained by
‘AFK Premium’, ‘MIP Roksolana’, and ‘AFK Fente-
zi’. Grain weight per spike ranged from 83.0 to
92.3%, depending on sowing date, preceding
crop, and variety characteristics (Table 6). On av-
erage, the highest values were recorded for the
October 10 sowing date - 87.8%, exceeding the
values for earlier sowings (86.9% for September
20 and 86.0% for September 30).
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Table 5. Ear weight in winter bread wheat varieties depending on sowing dates and preceding crops, g

2 o . - - N s - . © ©
HERRFHEREEE A I IR B |
I L EES RS R AR A A A B

& | ° ) ) < o €| 4
Pea 1.2 1.3 1.2 1.4 1.3 1.4 1.4 1.4 13 1.3
o | Soybean | 1.4 15 1.4 1.6 15 17 1.6 1.6 1.4 15
S | Sunflower | 1.4 1.5 1.4 1.6 1.5 1.6 1.5 1.6 1.4 1.5
' [Rapeseed| 1.4 15 1.4 1.6 15 1.6 15 1.6 1.4 15
Average | 1.4 15 1.4 1.6 15 16 15 1.6 1.4 15
Pea 1.2 1.3 1.2 1.3 1.2 1.4 1.3 1.4 1.3 1.3
o | Soybean | 14 15 1.4 1.6 15 17 1.6 1.6 15 15
S |Sunflower| 1.4 15 1.4 1.6 15 16 15 1.6 15 15
© | Rapeseed | 1.4 15 1.4 1.6 15 1.6 1.5 1.6 15 1.5
Average | 1.4 15 1.4 15 1.4 1.6 15 1.6 15 15
Pea 1.2 1.3 1.2 13 13 1.4 13 14 13 13
o | Soybean | 1.4 15 1.4 1.6 15 1.7 1.6 1.6 15 15
S | Sunflower| 1.4 15 1.4 1.6 15 1.6 15 1.6 1.5 15
~ |Rapeseed| 1.4 15 1.4 1.6 15 16 15 1.6 1.4 15
Average | 1.4 15 1.4 1.5 1.5 1.6 1.5 1.6 1.4 15

LSD 0.95 0.05

Source: developed by the authors

Table 6. Grain yield per ear in winter bread wheat varieties depending on sowing dates
and preceding crops, %

& g O I~ = = 5 E - e g @
2| §§ ¥: Jg | S5 |x¥ 5 |rE |25 g ¢
g0 <F EF RS <§ o | %§ (R (3 3 2
8 a s . = o 14 &
Pea 90.4 85.4 91.4 86.4 88.4 87.4 86.4 86.4 87.4 87.7
o | Soybean 88.9 83.9 89.9 84.9 86.9 85.9 84.9 84.9 85.9 86.2
g Sunflower | 89.4 84.4 90.4 85.4 87.4 86.4 85.4 85.4 86.4 86.7
o Rapeseed | 89.7 84.7 90.7 85.7 87.7 86.7 85.7 85.7 86.7 87.0
Average 89.6 84.6 90.6 85.6 87.6 86.6 85.6 85.6 86.6 86.9
Pea 89.5 84.5 90.5 85.5 87.5 86.5 85.5 85.5 86.5 86.8
o | Soybean 88.0 83.0 89.0 84.0 86.0 85.0 84.0 84.0 85.0 85.3
g Sunflower | 88.5 83.5 89.5 84.5 86.5 85.5 84.5 84.5 85.5 85.8
© | Rapeseed | 88.8 83.8 89.8 84.8 86.8 85.8 84.8 84.8 85.8 86.1
Average 88.7 83.7 89.7 84.7 86.7 85.7 84.7 84.7 85.7 86.0
Pea 91.3 86.3 92.3 87.3 89.3 88.3 87.3 87.3 88.3 88.6
o | Soybean 89.8 84.8 90.8 85.8 87.8 86.8 85.8 85.8 86.8 87.1
S | Sunflower | 90.3 85.3 91.3 86.3 88.3 87.3 86.3 86.3 87.3 87.6
™ | Rapeseed | 90.6 85.6 91.6 86.6 88.6 87.6 86.6 86.6 87.6 87.9
Average 90.5 85.5 91.5 86.5 88.5 87.5 86.5 86.5 87.5 87.8
LSD 0.95 1.61

Source: developed by the authors

Among preceding crops, the highest (87.7-88.6%), whereas slightly lower values were
grain weight per spike was observed after pea  recorded after soybean, sunflower, and rapeseed
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(85.3-87.9%). In terms of genotypic characteristics,
the varieties AFK Elit Hrein’ (90.5-92.3%), AFK Sta-
biliti’ (89.5-91.3%), and AFK Fentezi’ (85.5-87.3%)
demonstrated the highest grain weight per spike,
indicating their stable ability to produce well-filled
spikes. The differences among treatments were sta-
tistically significant (LSD 0.95 = 1.61%), confirming
the influence of sowing date, preceding crop,and va-
riety on grain weight per spike. On average, the best
results were obtained under late sowing (October
10) after pea, with values ranging from 86.3 to 91.3%.

Table 7. Ear length in winter bread wheat varieties dependin

Bahatchenko & Tsentylo

Spike length varied from 8.1 to 13.5 cm,
depending on sowing date, preceding crop, and
variety (Table 7). On average, the highest spike
length was recorded for the September 30 sowing
date - 9.7 cm, exceeding values for early (Septem-
ber 20 - 9.4 cm) and late (October 10 - 9.2 cm)
sowings. This suggests that optimal conditions for
growth and development during the stem elonga-
tion stage were provided by the medium sowing
date, positively influencing the formation of gen-
erative organs.

on sowing dates and preceding crops, cm

3 2 | = = o 5 3 . i g o
2| §8 | %3 | Jg |55 ¥ 5 g2 e3 T £ F
£ g5 | <g|ET | EE <3 | <s %8| 2 £ 3 2
S a : - = = 2 4
Pea 8.9 12.5 9.1 9.5 9.1 9.7 9.0 9.2 8.5 9.5
o | Soybean 8.8 12.3 9.0 9.3 9.0 9.6 8.9 9.0 8.4 9.4
g Sunflower | 8.7 12.2 8.9 9.2 8.8 9.5 8.8 8.9 8.3 9.3
~ Rapeseed 8.8 13.0 9.0 9.3 9.6 9.6 8.9 9.7 8.4 9.6
Average 8.8 12.5 9.0 9.3 9.1 9.6 8.9 9.2 8.4 9.4
Pea 9.1 13.0 9.6 9.6 9.1 9.7 9.1 9.4 9.1 9.7
o | Soybean 9.0 12.9 9.5 9.5 8.9 9.6 8.9 9.3 9.0 9.6
g Sunflower | 8.8 12.7 9.4 9.4 8.8 9.5 8.8 9.1 8.9 9.5
@ Rapeseed 8.9 13.5 9.5 9.5 9.6 9.6 8.9 9.9 9.0 9.8
Average 9.0 13.0 9.5 9.5 9.1 9.6 8.9 9.4 9.0 9.7
Pea 8.7 12.2 8.9 9.2 8.8 9.5 8.8 8.9 8.3 9.3
o | Soybean 8.6 12.0 8.8 9.1 8.7 9.4 8.7 8.7 8.2 9.1
S | Sunflower | 8.5 11.9 8.7 9.0 8.5 9.3 8.6 8.6 8.1 9.0
| Rapeseed 8.6 12.7 8.8 9.1 9.3 9.4 8.7 9.4 8.2 9.4
Average 8.6 12.2 8.8 9.1 8.8 9.4 8.7 8.9 8.2 9.2
LSD 0.95 0.32

Source: developed by the authors

Among preceding crops, the longest average
spikes were observed after rapeseed (9.6-9.8 cm),
while the shortest spikes occurred after sunflow-
er (9.0-9.5 cm). By variety, the longest spikes were
consistently formed by AFK Lait Hrin’(12.0-13.5 cm)
across all sowing dates and preceding crops, indi-
cating its genetically determined advantage in
spike formation. Slightly shorter but relatively
stable values were observed in AFK Premium’ (9.3-
9.7 cm), AFK Elit Hrein’(8.8-9.6 cm),and AFK Fentezi’
(9.0-9.6 cm), while the shortest spikes were record-
ed in‘Podolianka’and ‘MIP Feieriia’ (8.2-8.9 cm).The

effects of sowing date and preceding crop on spike
length were statistically significant (LSD 0.95=0.32
cm), emphasising the importance of these factors
in shaping spike morphology. The optimal combi-
nation - sowing on September 30 after rapeseed -
produced the highest spike length (up to 13.5 cm) in
‘AFK Lait Hrin’ Plant height was significantly influ-
enced by sowing date, preceding crop, and variety.
The tallest plants were recorded for the September
30 sowing date, averaging 80.7 cm, which exceed-
ed the heights for early (September 20 - 78.7 cm)
and late (October 10 - 79.7 cm) sowings (Table 8).
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Table 8. Plant height in winter bread wheat varieties depending on sowing dates
and preceding crops, cm

E 2 = = | = w | 8 €| R "
2| 38 ¥= | Jeg|S% ¥E| 5 |xZ ef 2 E ¥
S| gs | <g Ef | f:f | <§F | ¢ <s =3 Fg g | %
3 o : . < e [ a
Pea 83.5 78.5 88.5 83.5 83.5 58.5 78.5 78.5 88.5 80.2
o Soybean 81.5 76.5 86.5 81.5 81.5 56.5 76.5 76.5 86.5 78.2
S Sunflower | 80.5 75.5 85.5 80.5 80.5 55.5 75.5 75.5 85.5 77.2
o Rapeseed 82.5 77.5 87.5 82.5 82.5 57.5 77.5 77.5 87.5 79.2
Average 82.0 77.0 87.0 82.0 82.0 57.0 77.0 77.0 87.0 78.7
Pea 85.5 80.5 90.5 85.5 85.5 60.5 80.5 80.5 90.5 82.2
o Soybean 83.5 78.5 88.5 83.5 83.5 58.5 78.5 78.5 88.5 80.2
g Sunflower| 82.5 77.5 87.5 82.5 82.5 57.5 77.5 77.5 87.5 79.2
® Rapeseed 84.5 79.5 89.5 84.5 84.5 59.5 79.5 79.5 89.5 81.2
Average 84.0 79.0 89.0 84.0 84.0 59.0 79.0 79.0 89.0 80.7
Pea 84.5 79.5 89.5 84.5 84.5 59.5 79.5 79.5 89.5 81.2
o Soybean 82.5 77.5 87.5 82.5 82.5 57.5 77.5 77.5 87.5 79.2
g Sunflower | 81.5 76.5 86.5 81.5 81.5 56.5 76.5 76.5 86.5 78.2
- Rapeseed 83.5 78.5 88.5 83.5 83.5 58.5 78.5 78.5 88.5 80.2
Average 83.0 78.0 88.0 83.0 83.0 58.0 78.0 78.0 88.0 79.7
LSD 0.95 2.79

Source: developed by the authors

Among preceding crops, pea provided the
tallest plants, with an average height of 82.2 cm,
whereas after soybean and rapeseed heights
were 80.2 and 81.2 ¢cm, respectively. The shortest
plants were recorded after sunflower (79.2 cm).
By genotype, the tallest plants were observed
in AFK Elit Hrein’ (88-89 cm), indicating an in-
tensive growth type. Heights of 82-84 cm were
recorded for ‘AFK Fentezi’,’AFK Yunion’, and ‘Podo-
lianka’, whereas AFK Premium’ exhibited a short-
er-stemmed habit (57-59 cm).

Analysis of the obtained data showed that the
formation of biological yield in winter wheat was
significantly influenced by sowing date, preceding
crop, and variety (Table 9). The highest yield was
obtained for the September 30 sowing date - av-
eraging 6.3 t/ha, exceeding the results for early
sowing (September 20 - 5.7 t/ha) and late sowing
(October 10 - 6.2 t/ha). Thus, the optimal sowing
period fell in the third decade of September, when
weather conditions favoured better crop develop-
ment and a greater number of productive stems.

Table 9. Biological yield in winter bread wheat varieties depending on sowing dates
and preceding crops, t/ha

2 o . - - . 5 5 . © e
HERFEI I AR R I I A
£ go <= ;:: CE | 5| ¢ | T3 23 | 2g 3 2

a | * ) ) < & | &
Pea 5.4 5.4 6.3 59 5.6 6.6 5.4 6.0 53 5.8
o | Soybean 5.8 5.5 6.4 59 5.7 6.7 5.5 6.0 5.4 5.9
g Sunflower | 5.4 5.1 59 5.5 53 6.3 4.9 5.5 4.9 5.4
« Rapeseed | 6.0 5.5 6.4 6.0 5.8 6.7 5.4 6.1 5.4 5.9
Average 5.7 5.4 6.3 5.8 5.6 6.6 5.3 59 53 5.7
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Table 9. Continued

] o R - - R e N . © ©
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Pea 6.2 5.8 6.7 6.4 6.1 7.1 5.8 6.4 5.8 6.3
o | Soybean 6.4 6.0 7.0 6.5 6.3 7.4 6.0 6.6 6.1 6.5
g Sunflower | 6.0 5.7 6.4 6.1 5.9 6.9 5.4 6.2 5.6 6.0
© | Rapeseed | 6.6 6.1 7.1 6.7 6.5 7.5 6.0 6.8 6.2 6.6
Average 6.3 59 6.8 6.4 6.2 7.2 5.8 6.5 5.9 6.3
Pea 6.1 5.8 6.7 6.3 6.0 7.1 5.7 6.4 5.7 6.2
o | Soybean 6.4 6.0 6.9 6.4 6.3 7.3 5.9 6.5 5.9 6.4
S | Sunflower | 5.8 5.5 6.4 6.0 5.7 6.8 5.3 6.0 5.5 59
" | Rapeseed | 6.5 6.0 7.0 6.6 6.4 7.4 5.9 6.5 5.9 6.5
Average 6.2 5.8 6.8 6.3 6.1 7.2 5.7 6.4 5.8 6.2
LSD 0.95 0.23

Source: developed by the authors

Among preceding crops, rapeseed provided
the highest average yield (6.6 t/ha), surpassing
values after pea (6.3 t/ha), soybean (6.5 t/ha), and
especially sunflower (6.0 t/ha). Regarding variety
characteristics, the highest biological yield was
recorded for AFK Premium’ (6.6-7.2 t/ha across
sowing dates), which showed stable productivi-
ty in all experimental variants. High yields were
also observed in AFK Elit Hrein’ (6.3-6.8 t/ha) and
‘AFK Fentezi’ (5.8-6.4 t/ha). The results indicate
that the best growth, development, and yield of
winter wheat were achieved through a combina-
tion of optimal sowing date (September 30), suit-
able preceding crop (rapeseed or pea), and use of
high-yielding varieties (AFK Premium) AFK Elit
Hrein’, and AFK Fentezi’). This approach promoted
the formation of well-developed plants and en-
sured stable yields under the climatic conditions
of the study region.

In the present experiment later sowing (Sep-
tember 30) did not reduce productivity, which
may be attributed to the regional climatic spe-
cifics (a longer warm autumn and sufficient soil
moisture) and the use of modern varieties with
increased adaptability to later sowing.Additional-
ly, rapeseed and pea as preceding crops provided
favourable nutrition and moisture accumulation,
compensating for any potential negative effects

of delayed sowing. Thus, differences in optimal
sowing dates reported by various authors can be
explained not only by regional cultivation condi-
tions but also by differences in variety composi-
tion, preceding crops, and weather conditions of
specific years. This emphasises the need for re-
gional adaptation of technological recommenda-
tions and consideration of the genetic potential
of varieties when planning sowing dates. Analysis
of variance showed that the formation of the main
elements of winter wheat seed productivity is
largely determined by variety genetics, while the
role of sowing date and preceding crop varied de-
pending on the specific trait (Table 10). The great-
est variety effect was observed for plant height
(95.2%) and spike length (92.4%), highlighting
the leading role of genetic factors in determin-
ing morphological parameters. A similar trend
was observed for grain weight per spike (72.6%)
and biological yield (59.7%), where variety char-
acteristics accounted for the majority of trait vari-
ation. Meanwhile, the effect of the preceding crop
was significant for plant density (66.4%), spike
weight (53.1%), and number of productive stems
(43.0%), indicating that preceding crops substan-
tially influence the formation of productive till-
ers, particularly stand density. The sowing date
had a comparatively smaller but still noticeable

Scientific Reports of the National University of Life and Environmental Sciences of Ukraine. 2026. Vol. 22, No. 1



The influence of agrotechnical factors...

impact on certain traits, notably productive stems
(21.4%) and biological yield (21.3%), underscor-
ing the importance of adhering to optimal sowing
dates to ensure harmonious plant development
during critical organogenesis phases. Interac-
tions among factors contributed minimally to
overall variation (up to 3%), indicating stable
variety responses and a minor synergistic effect
of agronomic combinations. The proportion of

unexplained factors ranged from 1.7 to 10.3%,
confirming the high accuracy of the experiment.
Thus, the study results demonstrated that variety
characteristics play a decisive role in determining
seed productivity of winter wheat, while agro-
nomic factors (sowing dates and preceding crops)
modulate trait expression, particularly through
their effects on stand density, number of produc-
tive stems, tillering, and spike weight.

Table 10. Contribution of factors to the formation of seed productivity indicators
in winter bread wheat varieties, %

. K £ . > |8f_| 22 | £ BEt Eo
Indicator qf_seed o 38 g >80 3 S o5 S t_;_g
productivity = go 8 £806| ox ex | £g«x x 8
3 4 > s 2 n e 22 |22 o
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Tillering coefficient 11.8 34.3 49.0 0.0 0.0 0.4 0.0 4.4
Seedling density 2.0 66.4 20.2 0.6 0.6 0.6 29 6.6
Number of productive stems | 21.4 43.0 31.7 0.2 0.1 0.8 0.2 2.6
Ear weight 0.0 53.1 38.0 0.4 1.0 2.9 0.9 3.6
Grain yield per ear 11.0 6.1 72.6 0.0 0.0 0.0 0.0 10.3
Ear length 2.7 1.1 92.4 0.0 0.8 1.3 0.0 1.7
Plant height 0.9 1.6 95.2 0.0 0.0 0.0 0.0 2.3
Biological yield 21.3 14.3 59.7 0.3 0.2 0.6 0.4 3.2

Source: developed by the authors

Discussion
Summarising the results of the conducted stud-
ies, it was established that crop predecessors
and sowing dates are key agronomic factors that
significantly affect yield formation and seed pro-
ductivity indicators of winter bread wheat. Sci-
entists from Ukraine and other countries have
conducted a series of studies addressing this is-
sue. l.I. Yarchuk & TV. Melnyk (2018) showed that
shifting sowing to later dates resulted in a reduc-
tion of all plant growth parameters. At the same
time, the number of newly formed nodal roots
after a stubble preceding crop was lower under
both early and late sowing dates. The authors
found that by the time of cessation of autumn
vegetation, winter bread wheat plants reached
the highest level of development when sown
early (3 September) after a fallow preceding crop.
At the same time, maximum vyield after a fallow

preceding crop was formed under a high level of
mineral nutrition when sowing was carried out on
17 September, whereas after a stubble preceding
crop the highest yield was obtained when sow-
ing on 10 September. These results are consist-
ent with the findings of 1.V. Pravdziva et al. (2020),
who noted the effectiveness of using contrasting
sowing dates after different preceding crops for
the evaluation of winter bread wheat genotypes.
The authors established that the growing year
conditions accounted for 66.2% of the variation
in yield, preceding crops for 12.5%, sowing dates
for 6.1%, and genotype for 1.7%. A statistically
significant difference in genotype responses to
sowing dates after different preceding crops was
observed, with a tendency toward a decrease in
mean yield when sowing dates were shifted from
26 September to 16 October, whereas for some
genotypes the optimal sowing date was 5 October.
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Yu.M. Priadko (2014) reported similar pat-
terns in a study investigating the effects of
preceding crops, sowing dates, and mineral fer-
tiliser rates on the growth and development of
winter wheat during the autumn growing period.
The author emphasised the substantial influence
of sowing dates on the growth processes of win-
ter wheat in autumn. At the same time, under
favourable hydrothermal conditions, the differ-
ences between early and optimal sowing dates
decreased. However, a strong relationship was
identified between sowing dates, field germina-
tion of seeds, and plant stand density of winter
wheat. It was established that under an adequate
level of mineral nutrition and optimal sowing
dates (the third ten-day period of September),
the tillering coefficient at the time of cessation of
autumn vegetation ranged from 2.6 to 3.6 across
all preceding crops (rapeseed, mustard, vetch, and
fallow). A. Siroshtan et al. (2021) reported that
the thousand-kernel weight of winter wheat cul-
tivars following a green manure preceding crop
was significantly higher compared with that af-
ter soybean as a preceding crop. The influence of
preceding crops and sowing dates on germina-
tion energy and laboratory seed germination was
insignificant. The authors concluded that in the
Right-Bank Forest-Steppe zone of Ukraine, green
manure is the best preceding crop for seed pro-
duction, especially for the cultivation of pre-basic
seed, while the optimal sowing dates were iden-
tified as 15 and 25 September. For soybean as a
preceding crop, the highest yield was observed
when sowing was carried out on 25 September
and 5 October compared with 15 October. The re-
searchers noted that placing winter wheat seed
production fields after the best preceding crops
in crop rotations and at optimal sowing dates
promotes more efficient use of natural-climatic
and anthropogenic factors, increases gross grain
yields,and improves seed sowing quality.A.D. Gyr-
ka et al. (2017) indicated that the most favoura-
ble combination of yield structure components
was observed at the optimal sowing date of 20
September. Delaying sowing until 30 September
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or 10 October had a negative effect on plant
stand density, productive tillering, spike fertility,
and grain weight. This confirms that even slight
shifts in sowing dates can substantially alter the
morphological and yield-related traits of plants.
Studies by M. Babulicova (2014) emphasised
the importance of preceding crops in crop rota-
tion: winter wheat grown in rotations with 80%
cereals produced a statistically higher yield af-
ter pea compared with winter barley, while the
yield increase of 1.9 t/ha was attributed to the
choice of an appropriate preceding crop and com-
bined fertilisation. This trend is further support-
ed by the research of M. Groeneveld et al. (2024),
who conducted field experiments in Northern
Germany. The authors found that winter wheat
productivity strongly depends on the interaction
between the preceding crop and sowing date.
Under later sowing dates, crop yield increased
following sugar beet, silage maize, and winter
wheat, whereas after winter oilseed rape the ef-
fect of sowing date was negligible. Overall, sugar
beet and winter oilseed rape were identified as
the most favourable preceding crops; however,
the need for further long-term field studies to
clarify the interactions among agronomic factors
was emphasised. O.L. Ulich (2018) noted that due
to increasing drought intensity and the prolon-
gation of the autumn growing period, a tendency
toward a shift of optimal sowing dates to later
periods has been observed. Over recent decades,
sowing dates of winter wheat have shifted from
early to intermediate and moderately late peri-
ods: by approximately 30 days compared with
the 1950s, 20 days compared with the 1970s,
15-20 days compared with the 1980s, and about
10 days compared with the 1990s. At present,
optimal sowing dates predominantly fall around
30 September and largely depend on genotype.
S. Poltoretskyi et al. (2020) confirmed that con-
sensus on optimal agronomic parameters has not
yet been achieved, and a shift in sowing dates
from early to intermediate and moderately late
has been observed, accompanied by changes in
cultivar choice, seeding rate, and sowing method.
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Thus, an analysis of the literature and ex-
perimental data indicates that the effective for-
mation of yield and seed productivity of winter
bread wheat is largely determined by the in-
teraction between preceding crops and sowing
dates. The differences in the assessment of the
effects of these agronomic factors reported by
various researchers can be explained not only by
regional growing conditions but also by cultivar
differences and year-to-year weather variability.
This highlights the need for regional adaptation
of technological recommendations and for con-
sidering the genetic potential of cultivars when
optimising sowing dates. Overall, the selection
of agronomic practices should be based on an
integrated consideration of climatic conditions,
crop genotype, and the specific characteristics of
preceding crops, which ensures the realisation of
productive potential and high seed quality.

Conclusions
It was established that sowing dates, preceding
crops, and variety characteristics significantly in-
fluenced the formation of seedlings,morphological
traits, and biological yield of winter bread wheat.
The optimal sowing date was determined to be
September 30, which provided the fastest germi-
nation (13 days), the highest tillering coefficient
(1.57), the maximum number of productive stems
(5.5-5.6 million stems/ha), and the highest biolog-
ical yield (6.3 t/ha). The most favourable preced-
ing crops were pea and rapeseed, which promoted
optimal stand density (4.1-4.2 million plants/ha),
high tillering coefficient (1.57-1.67), and the larg-

10) after pea. The maximum spike length (up to
13.cm) was observed in the AFK Lait Hrin’ variety
sown on September 30 after rapeseed. Regard-
ing plant height, the advantage was observed for
crops sown on September 30 after pea (82.2 cm),
with AFK ELlit Hrein’ standing out among varieties
(up to 89 cm). The highest biological yields were
recorded for AFK Premium’ (6.6-7.2 t/ha), AFK Elit
Hrein’ (6.3-6.8 t/ha), and AFK Fentezi’ (5.8-6.4 t/
ha) under September 30 sowing after rapeseed.
Variance analysis showed that variety charac-
teristics played a leading role in determining
productivity, accounting for more than 50% of
the variation in most traits (up to 95% for plant
height and 92% for spike length). The influence of
the preceding crop was most significant for stand
density (66.4%) and spike mass (53.1%), while the
contribution of sowing date to the variation in bi-
ological yield was about 21%.

These results indicate that a comprehensive
combination of optimal sowing date (September
30), appropriate preceding crop selection (rape-
seed or pea),and the use of high-yielding varieties
(AFK Premium’, AFK ELlit Hrein’, AFK Fentezi’) pro-
vides the best conditions for achieving key indi-
cators of seed productivity in winter bread wheat
under the studied regional conditions. Future re-
search could focus on exploring additional agro-
nomic factors, long-term climate effects, and the
resilience of wheat varieties to extreme weather
conditions to further enhance seed productivity
under changing environmental conditions.
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AHoTauif. OnTumiszauia cTpokiB ciBbu Ta poboOpy nonepenHUKIB € BaXIMBOW A8 peanizauii
NPOAYKTUBHOIO NOTEHLiaNy Cy4acHMX COPTiB MLWEHML 03MMOi B YMOBAX 3MiH KniMaTy. MeTa focniaxkeHHs
ronsranay BCTaHOB/IEHHi BNAUBY CTPOKIB CiB6M Ta nonepeaHMKiB Ha POpPMyBaHHS NOKAa3HWUKIB HACIHHEBOT
NPOAYKTUBHOCTI COPTIB MWeHuULi M'sKoi o3umMoi B ymoBax [lpaBobepexHoro Jlicocteny YkpaiHw.
MaTtepianom focnigxeHHs Gyniu LeB’aTb COpTiB MweHuui M'skoi o3umoi: ‘ADK Crabiniti’, ‘ADK Naint
Mpin’, ‘ADK Enit penr’, ‘ADK Dentesi’, ‘ADK HOHioH’, ‘ADK Mpemiym’, ‘MITM deepis’, ‘MIM PokconaHa’ Ta
‘ToponsHka’. BcTaHOBNEHO, WO CTPOKM CiB6M, NonepeaHMKu Ta COPTOBI 0COBNMBOCTI CYTTEBO BM/IMBANM
Ha GOpPMYyBaHHS CX0AiB, MOPQONOriYHi NOKA3HWKK 1 BIONOriYHY BPOXAMHICTb MWEHMLI M'IKOi 03MMOI.
OnTMManbHWM BUM3HAYeHO CTPOK CiBbM 30 BepecHs, 3a SKOro BiA3Ha4YeHO HaWlBMALE NPOpPOCTaHHs (13
[i6), HarBuMLLMIA KoediLieHT KyweHHs (1,57), MakcuManbHy KinbKicTb NpoaykTuBHUX cteben (5,5-5,6 MaH
wT./ra) Ta 6ionoriuHy BpoxarHicTb 8o 6,3 7/ra. Haicnpuatameiwmmm nonepenHukamm 6ynm ropox i pinak,
wo 3abe3nevyBanm GOpMyBaHHS rycTUX cxomiB (4,1-4,2 MAH WT./ra) Ta BUCOKMI KOEDILIEHT KyLLEHHS
(1,57-1,67). Micna coHAWHMKY MaiKe BCi AOCNIAKYBAHI MOKA3ZHWKU 3HWXYBAAUCSA Yepe3 BMCHAXKEHHS
IPYHTY. HalBuuy noBxuHY Konoca (go 13,5 cm) BigMiveHo y copTy ‘ADK JlaiT piH’ 3a ciBbu 30 BepecHs
nicng pinaky, a 3a BUCOTOK POC/IMH NepeBary Manu nocieu nicns ropoxy (82,2 cm) i copt ‘A®K Enit
lpeitH’ (o 89 cm). HaitBuiwy GionoriuHy BpoxaiHictb dopmysanu coptu ‘ADK Mpemiym® (6,6-7,2 T/ra),
‘ADK Enit 'peitn’ (6,3-6,8 T1/ra) Ta ‘ADK MdenTesi’ (5,8-6,4 T/ra). AucnepciiHuii aHanis 3acBigums, Wo
NpoBiAHY ponb y GOPMYBaHHI NPOAYKTUBHOCTI BigirpaloTb cOpToBi ocobnusocTi (8o 95 % Bapiauii), Toai
SK nonepeaHVKM Hanbinblie BNAMBANMU Ha rycToTy MOCiBiB, @ CTPOKM CiBOM — Ha piBEHb BPOXAMUHOCTI.
BusasneHo edekTMBHICTb 3aCTOCYBaHHSA Pi3HMX CTPOKiB CiBOM nicnsa pi3HMX nonepesHukis Aans
andepeHuiauii copTiB NWeHMLL M’KOT 03MMOI 33 MOKAa3HMKAMM HACiHHEBOI NPOAYKTUBHOCTI. Pe3ynbtatn
MOXYTb 6YTU BUKOPUCTAHI Y BUPOOHMYIM NpaKTULL 418 NiABULLEHHS e(DEKTUBHOCTI BUPOLLYBAHHS HACiHHA
MNweHULi M’SKOi 031MOI B pi3HMX FPYHTOBO-KNIMAaTUYHMX YMOBAX Ta ONTUMI3aLii cMCTEMU CiBO3MIH

Kniouogi cnoea: Triticum aestivum L.; copT; nonepegHuK; CTPoK CiBbu; CTafis NpopOCTaHHA
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