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ENHANCING THE YIELD POTENTIAL
AND ADAPTABILITY OF Triticum aestivum L.
VARIETIES CULTIVATED IN UKRAINE

Introduction. Soft winter wheat (Triticum aestivum L.) remains the primary food crop in global agriculture. Re-
cent increases in air temperature and reductions in precipitation have led to more frequent droughts, posing sig-
nificant ecological and economic challenges, including declining grain yields.

Problem Statement. These climatic shifts have underscored the urgent need to develop fundamentally new wheat
varieties that combine high productivity, grain quality, and broad-spectrum resistance to biotic and abiotic stresses.

Purpose. The study aims to assess yield improvements in leading winter wheat varieties widely cultivated in
Ukraine and to evaluate the variability of key agronomic traits in relation to adaptability and breeding value.

Materials and Methods. The plant material comprised winter wheat varieties developed at the Institute of Plant
Physiology and Genetics, National Academy of Sciences of Ukraine. Field trials, laboratory assessments, breeding
evaluations, statistical analyses, and cluster analysis were employed. Hierarchical cluster membership was deter-
mined, and valuable traits were analyzed to assess adaptability and selection potential.

Results. Hierarchical clustering has grouped the studied varieties into six distinct clusters based on valuable
traits. The total yield potential has increased significantly — from 49.0 c¢/ha (Ukrainka 0246, released in the
early 20th century) to 85.0 c/ha (Horodnytsia, released in the early 21st century). Strong correlations have been
established between general tillering and productive tillering (r = 0.91), spike length and grain mass per plant (r =
= 0.74), spike mass and grain mass in the spike (r = 0.99), grain number per plant (r = 0.78), and 1000-grain
mass (r = 0.88). Varieties with high breeding value have been identified, including Smuglianka for spike length and
Favoritka for total spikelet number and grain mass per main spike.

Conclusions. Under current climate change conditions, the identified yield potential of regionalized varieties
such as Smuglianka, Favoritka, and Horodnytsia offers a valuable genetic resource for developing new cultivars
intended for industrial-scale cultivation and contributes to strengthening food security in Ukraine.
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Hunger and food insecurity remain pressing glo-
bal challenges affecting human health and well-
being. According to the Food and Agriculture
Organization (FAO) of the United Nations, ap-
proximately 12.5% of the world’s population suf-
fers from hunger daily, while around 17.0% expe-
rience deficiencies in essential micronutrients [1].
Ensuring global food security is a multifaceted
issue that transcends economics and enters the
realm of geopolitics. Bread is not merely a staple
food — it also represents national security and
state stability [2].

Soft winter wheat (Triticum aestioum L.) is the
most important food crop in global agriculture. It is
cultivated in many countries, with annual produc-
tion reaching approximately 770 million tons [3],
which still falls short of meeting the world’s gro-
wing demand [4]. Thus, increasing both produc-
tion and productivity of this cereal crop has be-
come an urgent necessity [5]. A significant rise in
wheat yield occurred during the Green Revolution
of the 1960—1970s, primarily through the intro-
gression of semi-dwarfing genes. These genetic
improvements enhanced assimilative capacity du-
ring stem elongation, increased grain number per
spike, and ultimately led to higher yields [6].

In recent years, however, there has been a stea-
dy trend of rising air temperatures, resulting in mo-
re frequent extreme weather events [7]. Reduced
precipitation and declining humidity levels have
led to increased aridity. Droughts now affect entire
countries and have emerged as an ecological crisis
of not only regional but also global significance [8].
Climate change has negatively impacted the pro-
ductivity of many crops, including wheat [9, 10].

To ensure yield stability and enhancement in
cereal crops, researchers worldwide have imple-
mented not only intensive but also digital tech-
nologies into agricultural production systems [11].
Expanding wheat yield potential across diverse
soil and climatic zones has relied heavily on varie-
tal resources, whose importance has been well-do-
cumented by numerous scientific studies [12—14].
Genotypes resistant to environmental stress fac-
tors but with limited agronomic traits have also
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been developed, contributing to increased adap-
tability and the realization of high yield potential
in cereal production, as well as supporting the
diversification of crop farming systems [15].

However, as yields have increased, so too has
the need to protect crops from diseases, pests, and
other adverse environmental factors [16]. As noted
by academician Volodymyr Vasylovych Morgun
of the National Academy of Sciences of Ukraine
(NAS), author of more than 200 registered plant
varieties and hybrids [17], there is now an acute
need to develop a fundamentally new generation
of soft winter wheat varieties that combine high
productivity, superior grain quality, and compre-
hensive resistance to diseases and drought.

Modern breeding efforts have focused on the
targeted selection of unique parental forms, with
in-depth investigation into their biological pro-
perties and mechanisms of agronomic trait expres-
sion. In this context, the development of high-yiel-
ding and promising soft winter wheat cultivars
necessitates a comprehensive analysis of available
genetic material, including the evaluation of samp-
les from diverse ecological and geographical ori-
gins for their adaptability and selection value.

Recent research has shown that increasing grain
production is a strategic priority for Ukraine’s
agricultural sector, where winter wheat plays a
leading role [18]. Ukraine shall consistently har-
vest no less than 80 million tons of grain annually,
given that the agronomic potential of its cherno-
zem soils is estimated at 100 million tons per year.
Academician of the National Academy of Scien-
ces of Ukraine (NAS), V.V. Morgun [2], has em-
phasized that such yields are essential to securing
Ukraine’s economic future in Europe and ensu-
ring the prosperity of its population.

Numerous high-yielding winter wheat varieties
have been developed. Each variety is genetically
unique, representing a distinctive combination of
genes. However, many factors prevent the full rea-
lization of their genetically determined potential.
As open biological systems, varieties in field con-
ditions are inevitably influenced by uncontrolled
abiotic and biotic environmental stressors [19].
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Some varieties with high yield potential and adap-
tability have already achieved productivity levels
of up to 10.0 t/ha (100.0 c/ha). Nevertheless, in re-
cent years, winter crops have increasingly suffe-
red from severe droughts, making it more difficult
to stabilize and express their genetic yield poten-
tial under increasingly unstable climatic condi-
tions [12]. The development of new, more produc-
tive varieties capable of withstanding unfavorable
growing conditions is thus critical for improving
wheat productivity [20].

Through prolonged and targeted breeding ef-
forts, researchers at the Institute of Plant Physio-
logy and Genetics (IPPG) of the NAS of Ukraine
have developed cultivars with high ecological
plasticity, capable of realizing their genetic yield
potential under variable conditions. For example,
the variety Favoritka initially produced only
7.3 t/ha (73.0 ¢/ha) during trials from 2000 to
2004. By 2007—2009, it had reached 11.8 t/ha
(117.7 ¢/ha) on the experimental fields of IPPG,
and in 2008/09, a commercial field of 136 hect-
ares in the Cherkasy region (AF Ladis) yielded
13.2 t/ha (131.8 ¢/ha) [2]. In the 2020 state and
ecological trials, the variety Horodnytsia reached
12.4 t/ha (124.0 c¢/ha), while Sofia Kyivska yiel-
ded 11.9 t/ha (119.3 ¢/ha) [21]. In 2023, record-
breaking grain yields were achieved: 13.5t/ha
(135.0 ¢/ha) for Horodnytsia and 14.4 t/ha
(144.0 ¢ /ha) for Sofia Kyivska, marking the highest
performance recorded for food-grade wheat [22].

These results have confirmed that the key to
achieving high yields lies in the use of innovative,
next-generation wheat cultivars. Despite the chal-
lenges posed by climate change, such varieties ha-
ve demonstrated their ability to dynamically ex-
press high genetic yield potential when combined
with a complex of adaptive traits and modern
cultivation technologies [23].

The aim of this study has been to determine the
increase in yield potential of soft winter wheat
(Triticum aestioum 1.) varieties cultivated within
the framework of the Crop Rotation History ex-
periment. These varieties have historically occu-
pied the largest sown areas in Ukraine and have
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made a significant contribution to national grain
production. The research has also aimed to assess
the variability of valuable agronomic traits, their
interrelationships, and to evaluate the adaptabili-
ty and breeding value of the varieties under study.

The research has been conducted during 2020—
2023 at the Department of Genetic Improvement
of Plants, Institute of Plant Physiology and Gene-
tics of the National Academy of Sciences of Ukrai-
ne (IPPG NASU), based at the Experimental Agri-
cultural Production Unit of IPPG NASU (Hle-
vakha township, Fastiv district, Kyiv Oblast).

The experimental material included winter
wheat varieties representing the Varietal Rotation
History collection within the Preliminary Trials
nursery: Ukrainka 0246, Bilotserkivska 198, Myro-
nivska 808, Kyiyanka, Podolyanka, Smuglianka, Fa-
voritka, Zolotokolosa, Astarta, Buzhanka, and Ho-
rodnytsia. The varieties were sown in 10 m?* plots.
In the Comparative Trials, varieties with the lar-
gest cultivation area in Ukraine — such as Podo-
lyanka, Bohdana, Favoritka, Smuglianka, and Ho-
rodnytsia — were included. In these plots, the ac-
cessions were sown in rows of 1.5 meters in length.
Sowing was carried out within the optimal time-
frame of September 20—30.

Harvesting and yield assessment were perfor-
med in accordance with the Methodology for Tes-
ting Grain Crop Varieties for Suitability for Disse-
mination in Ukraine [24]. The national standard
variety Yednist and the reference line UK 065 we-
re used as yield benchmarks. All trials were con-
ducted in three replications.

Climatic data and long-term average weather
parameters were obtained from the official meteo-
rological archives of the Borys Sreznevskyi Central
Geophysical Observatory for the Kyiv region [25].
The evaluation of hydrological growing conditi-
ons for winter wheat was performed using the Se-
lyaninov Hydrothermal Coefficient (HTC) du-
ring the active vegetation period (defined by an
average daily air temperature > +10 °C) along
with the Drought Intensity Index [26].

Biometric parameters and the degree of corre-
lation between yield components are determined
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Fig. 1. Hydric-thermal coeflicient during the active vegetation period of winter wheat in 2020—2023 as compared with the

long-term average

based on the average values of 25 plants per plot
in three replications. The samples are selected at
the onset of full grain maturity. The correlation coe-
flicient is calculated using the following formula:
2 x-Dy-7)
r= .
D (-2 Y-y

To determine the strength of the relationship
between traits, the following scale was applied:
r< 0.3 — weak correlation; 0.3 << 0.5 — mode-
rate; 0.5 <r<0.7 — substantial; 0.7 <r<0.9 —
strong; 7> 0.9 — very strong, approaching a func-
tional dependence [27].

Cluster analysis was performed using the hierar-
chical method [28]. Euclidean distance in the dend-
rogram was calculated using the following formula:

m 2
d; :V2k=1(zik —2) -

Calculations are carried out using the STATIS-
TICA 6 software package via the Cluster Analysis
function.

To assess the variability of traits in winter wheat,
the following indicators were used: stress tole-
rance (min — max), plasticity (min + max/2), coef-
ficient of variation (Cv) [29], homeostasis index
(Hom), and breeding value [30]. Statistical pro-
cessing and data analysis are conducted accor-
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ding to the method described in [31] using Mic-
rosoft Excel 2007.

Under Ukrainian growing conditions, hydro-
logical factors — primarily temperature and mois-
ture — are the main environmental limitations
for winter wheat cultivation. The moisture avai-
lability varies significantly across years compared
to long-term climatic norms. Therefore, during
2020—2023, the moisture conditions during the
crop’s vegetation period are assessed based on the
hydrothermal coefficient (HTC). The HTC va-
lues recorded during the active growth phase of
winter wheat are presented in Fig. 1.

The obtained data indicate that during the
autumn seasons of 2020—2022, the vegetation of
winter wheat was characterized by significant fluc-
tuations in moisture availability. In October — when
wheat seedlings successfully root and initiate til-
lering — an excess of moisture was observed in
2020 (HTC = 2.6), whereas in the same period of
2021, there was a complete lack of precipitation
(HTC = 0.0). In contrast, autumn 2022 presen-
ted favorable moisture conditions with HTC = 1.7
in September and HTC = 1.3 in October.

Researchers have established [32] that a clear
relationship exists between plant development and
the formation of yield components. Particular at-
tention should be paid to the correlation with orga-
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nogenesis stages. The second stage of organogene-
sis marks the plant’s initial step toward reproduc-
tion and determines the potential spike size in
wheat. A delay in development at this stage leads
to an increased number of rachis segments and,
consequently, more spikelets. As demonstrated by
Protopish, I. [33], spikelet primordia formation
already begins at the third stage of organogenesis.
A significant positive correlation (r=+0.91) has
been established between the number of spikelets
and the duration of the second and third stages of
organogenesis in winter wheat.

Similar patterns were observed during the spring
seasons of 2020—2023. According to long-term
climatic data, the transition of the average daily
air temperature above +10 °C typically occurs in
April. However, HTC records indicate that such
active thermal conditions were only observed in
May during these years. Extended cool spring pe-
riodsprolonged thethirdand fourth organogenesis
stages, during which spike length was formed,
internode elongation occurred, and floret initia-
tion took place within the spikelets [34]. Conse-
quently, the most favorable conditions for the
formation of reproductive organs of the shoot
apices were recorded in spring 2023. Despite a se-
vere drought in May 2023, subsequent vegetative
growth occurred under adequate (HTC = 1.5)
and even excessive (HTC = 2.0) moisture supply,
which promoted grain filling and ultimately in-
creased winter wheat productivity.

Thus, the active vegetation period of winter
wheat during the last three years has predomi-
nantly occurred under drought stress. Severe
droughts were recorded in 2020,/21 during Sep-
tember (HTC = 0.5), June (HTC = 0.4), and a mo-
derate drought in July (HTC = 0.8). In 2021/22,
drought conditions persisted throughout the year —
from an extreme drought in October (HTC = 0.0)
to moderate drought in May (HTC = 0.7). Only
in 2022/23 did the severe May drought (HTC =
=0.0) have no significant impact on crop deve-
lopment.

The study titled Crop Rotation History included
wheat varieties that have made a significant cont-
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ribution to grain production in Ukraine and have
occupied extensive cultivation areas not only wi-
thin Ukraine but also in neighboring countries and
globally. As emphasized by the prominent plant
breeder and academician of the National Acade-
my of Sciences of Ukraine, V.V. Morgun [2], whi-
le folk selection in the early 20th century delive-
red cereal varieties yielding around 7 ¢/ha, scien-
tific breeding had already developed varieties with
a genetic yield potential of up to 100 ¢/ha by the
end of the century. Therefore, in 2020, the grain
yield obtained from the historical set of varieties
was analyzed in comparison with the years in which
these varieties were registered in the State Regis-
ter of Plant Varieties Suitable for Distribution in
Ukraine [35]. The data are presented in Fig. 2.
The data presented in the figure confirm that,
based on the 2020 yield results from the Crop Ro-
tation History study, there has been a progressive
increase in the genetic yield potential of soft win-
ter wheat varieties — from the lowest recorded va-
lue of 49.0 ¢ /ha for the variety Ukrainka 0246 regis-
tered in the early 20th century [34], to 85.0 ¢/ha
for the variety Horodnytsia, listed in the State Re-
gister of Plant Varieties Suitable for Distribution
in Ukraine in 2017 [35]. By prioritizing producti-
vity in breeding programs and enhancing the gene-
tic improvement of crops, the breeders at the Ins-
titute of Plant Physiology and Genetics (IPPG)
of the NAS of Ukraine have developed unique va-
rieties such as Podolyanka, Smuglianka, Favoritka,
Zolotokolosa, and others, with yields ranging from
64.0 to 66.0 c/ha. For the first time in the history
of Ukrainian wheat breeding, these varieties have
achieved record yields of 124.0 to 131.8 ¢/ha [2].
A critical task in the development of breeding
material is the identification of yield structure
components that should be targeted for improve-
ment in wheat productivity breeding. These inc-
lude productive tillering, the grain mass of the main
spike, thousand-kernel mass, and other traits that,
although genetically determined, are significantly
influenced by environmental factors. Therefore,
biometric indicators of yield structure were de-
termined for the studied varieties, and correla-
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Fig. 2. Increase in the yield of soft winter wheat varieties by year of registration in the state regis-
ter of plant varieties approved for cultivation in Ukraine, 2020 harvest

Table 1. Correlation Between Economically Valuable Traits in Soft Winter Wheat Varieties
from the Crop Rotation History Trial, 2020 Harvest

Main spike
Plant Total Produc- Quantity Grai Thou-
Proper- | height t'llo a tive ram sand
ties tomain | er{ng, tillering, | Length, Mass Pro- Unpro- Grain mﬁ ss per grain
spike, cm pcs. pes. cm 98 | ductive | ductive | Grains, | mass, g | P ant, g mass, g
spikelets, | spikelets, pes.
pes pes
r 1 2 3 4 5 6 7 8 9 10 1
1 1.00 — — — — — — — — — —
2 0.58 1.00 — — — — — — — — —
3 0.35 0.91 1.00 — — — — — — — —
4 0.05 0.45 0.63 1.00 — — — — — — —
5 0.18 0.05 0.02 0.43 1.00 — — — — — —
6 -0.05 0.20 0.15 0.25 —-0.22 1.00 — — — — —
7 0.16 -0.19 -0.14 —-0.06 -0.28 0.22 1.00 — — — —
8 -0.13 0.09 0.07 0.47 0.57 0.41 -0.18 1.00 — — —
9 0.16 -0.02 -0.05 0.40 0.99 -0.20 -0.22 0.59 1.00 — —
10 0.29 0.60 0.62 0.74 0.78 0.06 -0.27 0.55 0.73 1.00 —
11 0.23 0.04 0.06 0.29 0.88 -0.51 -0.13 0.20 0.88 0.67 1.00
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tion relationships among economically valuable
traits were analyzed (Table 1).

Structural analysis of the studied wheat varie-
ties has revealed strong correlations between the
following traits: total tillering and productive til-
lering (= 0.91), length of the main spike and grain
mass per plant (r=0.74), and main spike mass with
the mass of its grain (= 0.99), grain mass per plant
(r=10.78), and thousand-kernel mass (» = 0.88).

Based on the biometric indicators obtained
from this structural analysis of the soft winter
wheat varieties in the Crop Rotation History trial
(2020 yield), cluster analysis was applied. The
criterion for determining similarity of economi-
cally valuable traits and distinguishing clusters
was the dendrogram distance. The hierarchical
cluster membership of the studied varieties was
identified (Fig. 3).

The data indicate that the hierarchical dendrog-
ram, constructed based on economically valuable
traits of soft winter wheat varieties that have ma-
de a significant contribution to grain production
in Ukraine, grouped the varieties into six clusters.
The greatest linkage distance, reflecting the ac-
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cumulation of genetic yield potential traits, was
38 steps, connecting the weakly associated clus-
ter of varieties Ukrainka 0246 and Bilotserkivs-
ka 198 with the strongly linked cluster compri-
sing Myronivska 808 and Kyianka. The smallest
distance of very strongly linked traits, measuring
1.5 steps, was observed between the clusters of
the variety groups Astarta and Favoritka and Bu-
zhanka and Horodnytsia.

As a genetic system, soft winter wheat specifi-
cally responds to external environmental factors.
Researchers [37, 38] have noted that adaptabili-
ty parameters such as stress resistance, plasticity,
and coefficient of variation can be used to assess
the stability of varieties under varying environ-
mental influences.

For a detailed evaluation of the formation of
adaptability parameters in the studied winter wheat
varieties, the varieties Podolyanka, Bohdana, Fa-
voritka, Smuglianka, and Horodnytsia — which oc-
cupy the largest sowing areas in Ukraine — are se-
lected. Due to prolonged and cool springs over the
past three years, which differently affected the
duration of reproductive organ formation during
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wheat ontogenesis, these varieties have been ex-
amined for the development of an important ag-
ronomic trait: the length of the main spike. The
results are presented in Table 2.

The obtained data indicate that under the cli-
matic conditions of 2021—2023, among the stu-
died varieties, Favoritka developed the greatest
main spike length of 11.3 cm and exhibited high
plasticity ((min + max)/2) = 11.6. The variety Po-
dolyanka showed the least stress response for this
trait (min — max) = —1.6, with a low coefficient of
variation (Cv = 8.5), indicating its suitability for
cultivation under diverse climatic conditions.

Homeostasis refers to the plant’s ability to main-
tain stability in physiological process parameters
throughout ontogenesis despite changing envi-
ronmental conditions [39]. Homeostatic capacity
allows the determination of a genotype’s reaction
norm to limiting environmental factors based on

biometric indicators. High homeostatic stability is
characteristic of varieties that consistently express
the studied traits [40]. Therefore, during 2021—
2023, homeostatic capacity for main spike length
was assessed in the studied varieties (Fig. 4).

The data obtained over three years indicate
that among the studied varieties, the cultivar Po-
dolyanka has been distinguished by the economi-
cally valuable trait of main spike length, exhibi-
ting a high homeostasis index (Hom = 74.4).

For the studied varieties, one of the key produc-
tivity traits — the total number of spikelets for-
med on the main spike — was evaluated, and adap-
tive variability indicators for this trait were cal-
culated (Table 3).

It has been demonstrated that over the course
of three years, the variety Horodnytsia has deve-
loped the highest average number of spikelets on
the main spike — 21.0 spikelets — and exhibits a

Table 2. Adaptive Indicators of Soft Winter Wheat Varieties Based on Main Spike Length During 2021—2023

Main spike length, cm
Variety x min — max min + max 2 Co, %
2021 2022 2023
UK line 065, st 9.5+£0.2 9.1+0.2 10.8 £0.2 9.8 -1.7 10.0 9.1
Podolyanka 9.8+0.2 9.6+0.2 | 11.2+01 10.2 -1.6 10.4 8.5
Bohdana 9.8+0.2 9.5+0.2 11.7£0.2 10.3 -2.2 10.6 11.7
Favoritka 9.8+0.2 10.6 = 0.1 134£0.3 11.3 -3.6 11.6 16.7
Smuglianka 10803 | 104+02 | 123%0.2 11.2 -1.9 114 8.9
Horodnytsia 9.3+0.1 10802 | 12.7+0.2 10.9 -34 11.0 15.6
Table 3. Adaptive Parameters of Winter Wheat Varieties Based on the Total Number
of Spikelets Formed on the Main Spike During 2021—2023
] Total number of spikelets, pcs. ] i
Variety X min — max | min+ max 2 Cv, %
2021 2022 2023

UK line 065, st 21505 | 174+04 | 23.0x06 20.6 -5.6 20.2 14.1
Podolyanka 19804 | 185+0.5 | 20.7+04 19.7 -2.2 19.6 5.6
Bohdana 20.0+03 | 18804 | 20.8%+0.3 19.9 -2.0 19.8 5.1
Favoritka 20503 | 198+0.6 | 208+04 20.4 -1.0 20.3 2.5
Smuglianka 208+04 | 185+0.5 | 223£05 20.5 -3.8 204 9.3
Horodnytsia 205+£03 | 195+0.6 | 23.0£06 21.0 -3.5 21.3 8.6
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high plasticity index ((min + max) /2) = 21.3. The
variety Favoritka showed the least response to
stress for this trait (min — max) = —1.0, with a ve-
ry low coeflicient of variation (Cov = 2.5), enabling
the stable realization of its genetically determi-
ned yield potential.

Homeostasis for the total number of spikelets
formed on the main spike was also calculated for the
wheat varieties. The results are presented in Fig. 5.

It has been established that among the studied
varieties, with respect to the economically valuab-
le trait of total spikelet number formed on the main
spike, the variety Favoritka stood out with a high
homeostasis index (Hom = 808.1), even under dro-
ught conditions.

Within the yield structure components of the
varieties, the grain mass of the main spike occupies
a significant position. During 2021—2023, adapti-
ve parameters for grain mass from the main spike
have been evaluated across the varieties (Table 4).

It should be noted that over the three years of
research, the variety Favoritka has demonstrated
the highest grain mass of the main spike at 4.0 g,
a low stress response (min — max) of —0.8 with a
moderate coeflicient of variation (Cv) of 13.3, and
a high genetic plasticity index (min +max,/2) of 4.2.

For the studied winter wheat varieties, the ho-
meostasis index for grain mass of the main spike
has been calculated (Fig. 6).

The presented data indicate that among the stu-
died varieties, the variety Favoritka stood out for
grain mass of the main spike, exhibiting a high
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Table 4. Adaptive Indicators of Winter Wheat Varieties Based On the Grain Mass of the Main Spike During 2021—2023

Main spike grain mass, g

Variety 2021 2022 2023 X min — max | min+ max 2 Co, %
UK line 065, st 3.6x0.2 2.6 +0.1 4.2 +0.2 3.5 -1.6 3.4 23.1
Podolyanka 35£0.2 1.9£01 40£0.2 3.1 -21 3.0 35.5
Bohdana 3.6x0.2 1.9+0.1 4.0+0.2 3.2 -21 3.0 35.0
Favoritka 3.6x0.2 3.8x£0.2 4.6%0.3 4.0 -0.8 4.2 13.3
Smuglianka 3.7x0.2 2.6=0.1 4.2+0.2 3.5 -1.6 3.4 23.4
Horodnytsia 3.4x0.2 28+0.1 4.4+0.2 3.5 -1.6 3.6 231
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homeostasis index (Hom = 30.2), which reflects its
strong adaptive capacity.

Breeding value of varieties is crucial for assess-
ing the degree of stability of a given genotype.
The breeding value index reflects the transforma-
tion of yield stability into measurable units. The-
refore, under the extreme weather conditions of
2021—2023, characterized by frequent droughts
and the expression of economically valuable traits
of winter soft wheat, the breeding value of the
studied varieties has been determined (Table 5).

It has been established that under drought con-
ditions over the past three years, the varieties oc-
cupying the largest sown areas in Ukraine have
demonstrated significant breeding value in reali-

Table 5. Breeding Value (Sc) of Soft Winter Wheat Varieties
Based on Key Agronomic Traits During 2021—2023

Main spike of variety
Variety Sc Sc by total number | Sc by the grain

by length of spikelets mass
UK line 065, st 8.3 15.6 2.2
Podolyanka 8.7 17.6 1.5
Bohdana 8.4 18.0 1.5
Favoritka 8.3 19.4 4.0
Smuglianka 9.8 17.0 2.2
Horodnytsia 8.0 17.8 2.2
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zing yield potential. Specifically, the variety Smug-
lianka has shown high value for the trait of main
spike length (9.8), while the variety Favoritka has
been valuable for the total number of spikelets
(19.4) and grain mass of the main spike (4.0).
Thus, under current climate change conditions,
the varieties Smuglianka, Favoritka, and Horodny-
tsia have most notably increased their yield poten-
tial and have served as sources of valuable traits
for developing new material with high productivi-
ty, adaptability, and grain quality. The large-scale
implementation of these varieties in grain produc-
tion is expected to ensure high yields, economic ef-
ficiency, and contribute to national food security.

CONCLUSIONS

1. It has been proven that in the 2020 harvest, the
genetic yield potential of winter soft wheat varie-
ties from the Crop Rotation History experiment has
increased from 49.0 ¢/ha (Ukrainka 0246, zoned
in Ukraine at the beginning of the 20th century)
t0 85.0 ¢/ha (Horodnytsia, zoned at the beginning
of the 21st century).

2. A strong correlation has been established
among the following wheat traits: total plant til-
lering with productive tillering (r=0.91), main
spike length with grain mass per plant (r = 0.74),
main spike mass with grain mass of the spike (r =
=0.99), grain mass per plant (»=0.78), and thou-
sand-grain mass (r = 0.88).

3. It has been revealed that the hierarchical
dendrogram based on economically valuable traits
has divided the winter soft wheat varieties into six
clusters. The largest distances separate the clus-
ters of Ukrainka 0246 and Bilotserkivska 198 from
Myronivska 808 and Kyianka, while the smallest
distance unites the groups Astarta and Favoritka
with Buzhanka and Horodnytsia.

4. It has been determined that over three years
the variety Favoritka has formed the greatest main
spike length (11.3 cm) with high plasticity (11.6),
while the variety Podolyanka has shown the least
stress response (—1.6) and high homeostasis (74.4)
for this trait.
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5. It has been proven that the variety Horodny-
tsia has formed the highest average number of spi-
kelets on the main spike (21.0) with high plasticity
(21.3), and Favoritka has exhibited a low stress res-
ponse (—1.0) and high homeostasis (808.1) for
this trait.

6. It has been revealed that the variety Favorit-
ka has the greatest grain mass of the main spike

(4.0 g), with a low stress response (—0.8), high
plasticity (4.2), and high homeostasis (30.2).

7. Under current climate change conditions, the
yield potential of zoned varieties Smuglianka, Fa-
voritka, and Horodnytsia as sources of valuable
traits for creating new seed material for industrial
grain production and ensuring the country’s food
security has been identified as essential.
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HAPOIILYBAHHA IIOTEHILIATY BPOXAMHOCTI TA AJTAIITUBHOCTI
COPTAMUMU Tiiticum aestioum L., IIIO BUPOIIIYIOTHCS B YKPATHI

Beryn. [menunig m’sika osuma ( Triticum aestioum 1..) — ToJI0BHA IIPOJIOBOJIbYA KYJIBTYPa CBITOBOTO 3eMJiepobeTBa. OcTaHHi-
MU POKaMU CIIOCTEPITAEThCA Ti/IBUIEHHS 3aTaJIbHOI TeMIIepaTypH MOBITPSI, 3MEHIIEHHS KiJIbKOCTI OTajIiB, 10 TPU3BOIUTH
JI0 TPUBAJIUX TIOCYX, CIIPUYUHSAIOYM €KOJIOTTYHY i eKOHOMIUHY 11p0o0IeMy r06aibHOro MaciuTaby 31 3HUKEHHS YPOKAHOCTI
i€l KyJIBTYpH.

IIpoGaemaTuka. AKTYaJIbHUM € CTBOPEHHS IPUHIIUIIOBO HOBUX COPTIB IIIEHUILI 3 HOEIHAHHSIM BUCOKOI IIPOLYKTHBHOC-
Ti, AKOCTI 3epHa, KOMILJIEKCHOTO IMYHITETY 10 XBOPOO i MOCYXH.

Mera. /locaianTu HapoLLyBaHHS BPOKANHOCTI COPTIB MIIEHUII 03UMOI, 1110 3aiiMatoTh HalGLIbII TOCIBHI IO B YKpai-
Hi, Ta BCTAHOBUTHU B HUX MIHJIMBICTh IIIHHUX O3HAK MTPU BU3HAYEHHI aalTUBHOCTI Ta CEJIEKITINHOI ITIHHOCTI.

Marepiaiu it MeToau. Matepiasiom ciryryBasy copTH mienuiti o3umoi [neruryTy isiosnorii pocsut i renernkn HAH Yk-
paiHu. 3aCTOCOBAHO IOJIBOBI, JIAGOPATOPHI, CEJIEKILiiTHI, CTATHCTUYHI METOY Ta KJIACTEPHUIT aHAJII3.

PegyabraTtu. 3’sicoBano iepapxiununii Kiactep JOCTiZKyBAaHUX COPTIB IIIEHUII] Ta TPOBEJIEHO aHAJII3 O3HAK 3 BU3HAYEH-
HSIM a/IaTITUBHOCTI Ta CeeKIiNHOI IIHHOCTI 3pa3KiB. /[oBeZileHO HapOIyBaHHS 3aTaIbHOTO TMTOTEHII ATy YPOXKAaWHOCTI — Bif
49,0 1/Ta (copt ‘Yipaiuka 0246’, pationoBanuii Ha mouatky XX ct.) 10 85,0 11/Ta (copt ‘Topoauuiist’, paifoHoBaHUI Ha TO-
yatky XXI c1.) BctaHOB/ICHO CHITBHMIA 3B'SI30K 03HAK 3araIbHOI KYIIIUCTOCTI POCJNH 3 TpoayKTuBHO0 (7 = 0,91), noBxuHn
TOJIOBHOTO KOJIOCY 3 Macoio 3epHa 3 pocsintu (7 = 0,74) ta Macu TOJIOBHOTO KOJIOCY 3 Macolo 3epHa B HboMy (r = 0,99), 3epna
3 pocsiunu (r = 0,78) 1 1000 3epen (r = 0,88). 3a niHHMMM 03HaKaMHU iepapXiyHa JeHaporpama HoiJIniIa copTy Ha 6 Kiacre-
piB. Buzizieno copTut 3 BUCOKOIO CeJIEKIIiTHOIO MiHHicTI0 — ‘CMYT/IsTHKA 32 IOBKUHOIO TOJIOBHOTO KoJiocy i ‘DaBopuTtka’ — 3a
3araJibHOIO KiJIBKICTIO KOJIOCKIB Ta MACOIO 3epHa 3 TOJIOBHOTO KOJIOCY.

BucHoBku. 3a cydyacHUX yMOB 3MiH KJIiMaTy BUSBJICHHS TTOTEHITIATY BPOSKATHOCTI paifloHOBAaHUX COPTIB MimeHntli ‘Cmyr-
ssaka’, ‘@asoputka’, ‘TopoaHUIT € AFKEPeoM IMIHHNX 03HAK Y CTBOPEHHI HOBOTO MOCIBHOTO MaTepiay IS TIPOMICIOBOTO
BUPOIILyBaHHs1 Ta (DOPMYBAHHSI IPOOBOJIBUOT GE3IIEKU.

Kmouoei cnosa: copru, Triticum aestioum L., moTen1tiaj, BpOXKalHiCTh, aTalITUBHICTb.
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