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INTRODUCTION

Due to the rapid growth of the world’s population [1; 2],
Ukrainian crop producers, as one of the leading agri-
cultural countries in the world, face an acute task of
increasing production volumes and improving grain quality
indicators that would meet the requirements of European
standards [3-5]. An essential role in solving this issue
belongs to winter wheat (Triticum aestivum L.), the leading
world culture [6; 7], grain products of which form the
basis of human nutrition [1; 2].

One of the most common ways to increase and
stabilise yields is to create and introduce into production
highly productive varieties and hybrids of soft winter
wheat with high grain quality [8-10]. The genotype of
the variety, as a means of production, should combine
the maximum number of traits and properties contrib-
uting to a high level of yield. The potential of the variety
is fulfilled when the genotype interacts with environ-
mental conditions [11; 12]. Considering the transforma-
tion of environmental conditions [13], scientists are faced
with the task of creating new varieties adapted to certain
soil and climatic zones of cultivation [14; 15]. Improvement
of varieties should be based on environmental stability,
considering special interactions between the environment
and the genotype, which will provide new approaches to
the development of stable productivity [16; 17].

The main ear of soft winter wheat plays a critical
role in increasing the productivity of the wheat plant [18].
Graininess of the ear constitutes an essential quantitative
feature that is closely related to grain yield [19; 20] and
is frequently used by scientists in practical breeding work.

One of the most common and effective methods
in practical breeding work is hybridisation, wherein a
new organism is born and formed from a zygote (fertilised
egg), which is developed as a result of the fusion of fe-
male and male gametes.Hybridisation allows combining
the necessary traits in one genotype, as well as due to genetic
recombination and transgressive variability, obtaining
qualitatively new source material [21] and information
about the breeding and genetic features of parental forms
involved in cross-breeding and their offspring [22]. It is
also important to know how traits and properties are
inherited by offspring under changing environmental
conditions [23; 24].

The purpose of this study is to determine the effect
of heterosis and the degree of phenotypic dominance
in F, according to the number of grains in the main ear,
when used in hybridisation of different early-maturing
varieties of soft winter wheat.

MATERIALS AND METHODS

The experimental part of this study was carried out in
2018-2020 on the experimental field of the Research
and Production Centre of the Bilotserkivskyi National
Agrarian University. The research material involved 45 com-
binations of F . Hybridisation involved varieties of soft
winter wheat that differed in the duration of the growing
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season, namely early-maturing: Myronivska early (Myr.
early), Kolchuha, Bilotserkivska semi-dwarf (B. Ts. s-d);
medium-early: Zolotokolosa, Cherniava, Shchedra Nyva;
medium-maturing: Stolychna, Vidrada, Myronivska 61,
Antonivka, Yednist; mid-late: Dobirna, Pyvna, and Vdala.

F, seeds were sown manually according to the
scheme: mother form (%), hybrid (F), male form ().
The hybrid generation was handled using the pedigree
method. During the growing season of wheat, pheno-
logical observations were made, and after the onset of
full maturing of the grain, biometric analysis of the ma-
terial under study was performed on an average sample
of 75 plants [25; 26]. The predecessor of soft winter wheat
was mustard. The soil of the experimental field is typical
deep low-humus chernozem, coarse-sawn medium and
light loamy chernozem. According to the 2016 agrochem-
ical survey, the content of humus is 3.4-3.8%, alkaline
hydrolysed nitrogen — 118-134 mg/kg of soil, mobile
phosphorus — 180-208 mg/kg of soil,and exchange po-
tassium — 73-91 mg/kg of soil. The reaction of the soil
solution is slightly acidic and close to the neutral. Phos-
phorus-potassium fertilisers of 60 kg/ha in the form of
superphosphate and potassium salt were added to the
main fertiliser. During the resumption of spring vegetation,
ammonium nitrate was added in the active substance
of 60 kg/ha. Herbicides and irrigation were not used in
the breeding nursery.

Hypothetical (Ht) and true (Htb) heterosis by the
number of grains in the head ear in F, was determined
according to the developments made by D.F.Matzinger [27]
S.Fonseca, F. Patterson [28]:

Ht (%)=(F, - MP)/MP x 100
Hbt (%)=(F, - BP)/BP x 100

where: F, is the arithmetic mean of the hybrid; BP is the
highest manifestation of the trait of one of the parents;
MR is the arithmetic mean of the indicator of both parent
forms.

Degree of phenotypic dominance (hp) according
to method of B. Griffing [29]:

hp=(F, - MP)/ (BP - MP)

where: hp is the degree of dominance; F, is the arithmetic
mean of the hybrid; BP is the arithmetic mean of the
parent component with a stronger manifestation of the
feature; MR is the arithmetic mean of the indicator of
both parent forms.

The obtained data were grouped according to the
classification by G.M. Beil, R.E. Atkins [30]: positive super-
domination (heterosis) hp>+1; partial positive dominance
+0.5<hp<+1; intermediate inheritance -0.5<hp<+0.5; par-
tial negative inheritance -1<hp<-0.5; negative superdomi-
nation (depression) hp<-1.

The number of grains in an ear of wheat is developed
from the exit into the tube of the main ear (30 micro-
stage) to the formation of grain — 70" micro-stage accord-
ing to the international BBCH scale.

Scientific Horizons, 2021, Vol. 24, No. 11

29



30

Manifestation of heterosis and degree of phenotypic dominance by the number...

At the time of sowing (October 1), meteorological
conditions in 2017-2019 contributed to the simultaneous
germination and growth and development of soft winter
wheat in the autumn period. The amount of precipitation
during this period exceeded (2017) or was at the level
of long-term average indicators. Soft winter wheat
stopped growing in the autumn period on 20.11.(2017),

12.11.(2018) and 21.11.(2019), which contributed to the
successful hardening of plants. Precipitation in the win-
ter period considerably exceeded the long-term aver-
age (112 mm) in the 2017/2018 and 2018/2019 grow-
ing seasons and was slightly inferior to 2019/2020. The
temperature regime that developed in winter contributed
to the successful overwintering of plants (Table 1).

Table 1. Meteorological conditions in 2018-2020 (according to the Bilotserkivska Meteorological Station)

g Precipitation, mm Air temperature, °C
(]
Month & 2017 2018 2019 2020 Multivear 2017 2018 2019 2020 Mulfi-year
September 5322 479 19.2 35 161 162 153 138
October 50.4 220 66.1 33 8.0 9.9 106 79
November 36.4 23.1 234 41 3.2 -0.1 5.0 2.0
December 923 711 35.1 44 16 20 25 2.4
January 305 56.8 226 35 27 48 0.4 59
February 34.6 214 384 33 -4.2 0.4 2.2 -4.4
March 74.0 234 17.2 30 21 47 59 0.3
| 15 - - 14 103 9.6 79 70
April I 13 14.2 5.5 17 13.8 73 8.0 78
N 53 313 77 16 157 132 117 104
| 37 267 30.8 16 204 121 128 133
May I 19.1 15.3 176 12 159 183 132 153
n - 12,0 53.9 18 188 193 115 1538
| 2.2 353 71 23 194 211 185 173
June I 233 - 50.4 27 219 236 232 174
1 332 439 3.2 23 191 214 220 187

The temperature regime after the resumption of
vegetation in 2018 (April 4) was described by elevated
temperatures, which accelerated the growth and develop-
ment of soft winter wheat. The average monthly tempera-
ture for April (15.5°C) was significantly higher than the
long-term average (8.4°C), and the average air temperature
for May and June was higher by 3.5 and 2.3°C, respectively.
Therewith, the amount of precipitation in April and May
was less than the long-term figures by 17.1 and 21.6 mm,
respectively.

Vegetation of soft winter wheat from the time of
recovery (02.03.— 2019, 28.02. — 2020) occurred during
the month at low average monthly temperatures with a
gradual increase in them. The amount of precipitation
in March (23.4 mm) and the first two decades of April
(14.2 mm) in 2019 was considerably lower than the
long-term average. In March and April 2020, 46.6 mm
less precipitation fell than the long-term average. Thus,
meteorological conditions in the years of study were
described by contrasting indicators, temperature regime
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and precipitation distribution, which significantly af-
fected the development of the number of grains in the
main ear.

RESULTS AND DISCUSSION

The obtained experimental data in 2018-2020 indicate
that the number of grains in the main ear of the parent
components of hybridisation was from 34.1 pcs. (Yednist
in 2020) up to 59.0 pcs. (Chorniava 2019) (Table 2). The
conducted studies indicate that the development of the
number of grains in the main ear of soft winter wheat is
influenced by the genotype, the conditions of the year
and the interaction between the genotype and the con-
ditions of the year.

Other studies [31] found that the greatest influ-
ence (53.96%) on the development of the number of
grains in the main ear was the interaction between the
genotype and the conditions of the year, wherein the
genotype influence was at 31.02%, while the conditions
of the year only at 7.90%.
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Table 2. Number of grains in the main ear of parent hybridisation components, pcs.

Varieties 2018 2019 2020
Myronivska early 39.1 39.8 42.3
Bilotserkivska semi-dwarf 37.7 39.5 49.5
Kolchuha 41.8 38.4 38.3
Zolotokolosa 42.2 39.8 37.9
Chorniava 54.4 59.0 52.1
Shchedra Nyva 45.5 474 43.7
Stolychna 40.5 38.9 39.0
Vidrada 37.2 37.6 35.9
Myronivska 61 41.4 40.7 39.7
Antonivka 41.1 40.6 38.1
Yednist 40.8 44.1 34.1
Dobirna 40.7 43.8 47.7
Pyvna 41.2 38.4 53.5
Vdala 39.9 40.7 39.8

HIP, 2.2 2.6 1.9

05

Note: SSD . is the slightest significant difference

For F, hybrids obtained for the use of early-matur-  variability of the number of grains in F,, for 2018-2020 is
ing varieties by the mother form, the number of grains  conditioned upon both the components of hybridisation
in the main ear in the years of research had a consideable  and the conditions of the year (Table 3).
differentiation — 30.1-76.5 pcs. It is established that the

Table 3. Number of grains in the head ear F,and parent forms for the use
of early-maturing varieties by the mother form, pcs.

. L 2018 2019 2020
Cross-breeding combinations 0 F, g 0 F, g 0 F, g
Q early maturing / J early maturing
Myr. early / B.Ts.s-d” 39.1 63.5 37.7 39.8 61.8 39.5 42.3 53.1 49.5
Muyr. early / Kolchuha 39.1 59.5 41.8 39.8 61.3 384 42.3 42.2 38.3
B.Ts.s-d / Kolchuha 377 55.6 41.8 39.5 67.8 384 49.5 51.0 38.3
Q early maturing / & mid-early
Muyr. early / Zolotokolosa 39.1 63.8 42.2 39.8 72.7 39.8 423 47.2 379
Muyr. early / Chorniava 39.1 64.9 54.4 39.8 67.0 59.0 42.3 50.9 52.1
B.Ts.s-d / Zolotokolosa 377 60.2 42.2 39.5 59.2 39.8 49.5 514 379
B.Ts.s-d / Cherniava 377 76.5 544 39.5 60.2 59.0 49.5 53.6 52.1
Kolchuha / Chorniava 41.8 53.6 54.4 384 60.8 59.0 38.3 479 52.1
Q early maturing / § medium maturing
Myr. early / Antonivka 39.1 53.6 411 39.8 65.7 40.6 42.3 30.1 38.1
Muyr. early / Yednist 39.1 64.2 40.8 39.8 62.0 44.1 42.3 52.8 34.1
B.Ts.s-d / Antonivka 377 60.1 411 39.5 69.3 40.6 49.5 55.1 38.1
B.Ts.s-d / Yednist 37.7 69.0 40.8 39.5 58.3 44.1 49.5 44.1 34.1
B.Ts.s-d / Vidrada 377 55.4 37.2 39.5 63.7 37.6 49.5 44.9 35.9
Kolchuha / Antonivka 41.8 62.6 411 38.4 69.2 40.6 38.3 50.1 38.1
Kolchuha / Yednist 41.8 49.0 40.8 38.4 55.9 44.1 38.3 44.7 34.1
Kolchuha / Vidrada 41.8 51.0 37.2 38.4 53.0 37.6 38.3 38.0 35.9
Kolchuha / Stolychna 41.8 64.8 40.5 38.4 62.9 38.9 38.3 49.2 39.0
Q early maturing / 4 mid-late
Myr. early / Vdala 39.1 69.1 39.9 39.8 67.5 40.7 42.3 37.6 39.8
Myr. early / Dobirna 39.1 63.1 40.7 39.8 69.1 43.8 42.3 48.8 477
B.Ts.s-d / Dobirna 377 58.2 40.7 39.5 64.9 43.8 49.5 45.0 477
HIP 24 2.1 2.3 3.8 2.0 2.8 2.1 2.4 2.2

Q5.

Note: " — Myronivska early, ** — Bilotserkivska semi-dwarf, @ — mother form, F, — hybrid, & — male form, SSD,, — the
slightest significant difference
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The largest average number of grains for hybrids
(63.3 pcs.) in the main ear was formed in 2019. Slightly
lower indicators (60.9 pcs.) were noted in 2018. Low
number of grains (46.9 pcs.) was formed by hybrids in
the conditions of 2020.

By average F, variability in the number of grains
in the main ear (18.5 pcs.), in years of research, stable
manifestation (8.8-12.9 pcs.) were established among the
following: B.Ts.s-d / Zolotokolosa; Myr. early / B.Ts. s-d; Kol-
chuha / Yednist; Myr. early / Yednist; Kolchuha / Chorniava.
Therewith, the number of grains higher than the average
for hybrids for 2018-2020 (57.1 pcs.) was determined in Myr.
early/Yednist (59.6 pcs.) and Myr.early / B.Ts.s-d (59.5 pcs.).

Manifestation of heterosis and degree of phenotypic dominance by the number...

A high amplitude of variability in the number of grains
from the ear was established in hybrids Myr. early/ An-
tonivka (35.6 pcs.), Myr. early / Vdala (31.5 pcs.), Myr. early /
Zolotokolosa (25.5 pcs.), B. Ts. s-d / Yednist (24.9 pcs.),
B.Ts.s-d / Chorniava (22.9 pcs.).

In 2018-2020, the use of medium-early, medium-
maturing, medium-late varieties for hybridisation yielded
the number of grains in the main ear F, amounting to
38.6-87.8 pcs. The obtained experimental data indicate
considerable variability depending on the selection of
parent hybridisation pairs. In addition, most hybrids have
a significant influence on the manifestation of the indi-
cators of the year conditions (Table 4).

Table 4. Number of grains in the head ear F1 and parent forms for use in hybridisation of medium-early,
medium-maturing and medium-late varieties, pcs.

. L 2018 2019 2020
Cross-breeding combinations 0 E, g 0 E, g 0 E, g
Q mid-early / & mid-early

Zolotokolosa / Chorniava 42.2 62.2 54.4 39.8 64.1 59.0 379 61.6 52.1
Zolotokolosa/ Shchedra Nyva 42.2 62.2 45.5 39.8 58.8 474 379 53.9 437
Cherniava / Shchedra Nyva 54.4 63.9 45.5 59.0 53.3 47.4 52.1 46.2 437

Q mid-early / & medium maturing
Zolotokolosa / Antonivka 42.2 53.3 41.1 39.8 62.5 40.6 379 54.3 38.1
Zolotokolosa / Yednist 42.2 70.5 40.8 39.8 73.3 441 379 48.5 34.1
Zolotokolosa / Vidrada 42.2 60.9 37.2 39.8 63.0 37.6 379 53.7 359
Zolotokolosa / Stolychna 42.2 57.2 40.5 39.8 64.6 38.9 379 61.2 39.0
Cherniava / Antonivka 54.4 70.3 41.1 59.0 41.0 40.6 52.1 437 38.1
Cherniava / Yednist 54.4 62.0 40.8 59.0 48.4 441 52.1 423 34.1
Cherniava / Vidrada 54.4 71.0 37.2 59.0 62.5 37.6 52.1 53.1 35.9
Cherniava / Stolychna 54.4 774 40.5 59.0 61.4 38.9 52.1 56.2 39.0
Shchedra Nyva / Antonivka 45.5 64.1 411 47.4 433 40.6 43.7 50.3 38.5
Shchedra Nyva / Stolychna - - - 474 68.4 38.9 43.7 60.1 39.0
Shchedra Nyva / Vidrada 45.5 65.9 37.2 474 38.6 376 437 50.3 35.9

Q@ mid-early / & mid-late
Shchedra Nyva / Dobirna 45.5 714 40.7 474 60.6 43.8 43.7 56.4 47.7
Q@ medium maturing / & medium maturing

Antonivka / Yednist 41.1 52.0 40.8 40.6 61.3 441 38.1 51.4 34.1
Antonivka / Vidrada 41.1 65.0 37.2 40.6 48.5 376 38.1 50.5 35.9
Antonivka / Stolychna 41.1 68.2 40.5 40.6 60.2 389 38.1 55.9 39.0
Antonivka / Myronivska 61 - - - 40.6 69.2 40.7 38.1 56.4 39.7
Myronivska 61 / Yednist 414 62.7 40.8 40.7 66.1 44.1 39.7 42.5 34.1
Yednist / Vidrada 40.8 63.5 372 441 66.5 376 34.1 479 35.9

Q medium maturity / & mid-late
Yednist / Dobirna 40.8 67.2 40.7 441 60.8 43.8 34.1 443 47.7

Q mid-late / & medium maturity
Vdala / Stolychna 39.9 61.0 40.5 40.7 64.6 38.9 39.8 51.9 39.0

Q mid-late / § mid-late

Vdala / Pyvna - - - 40.7 87.8 384 39.8 62.3 53.5
Dobirna / Pyvna 40.7 74.5 41.2 43.8 80.5 38.4 47.7 50.8 53.5
HIP 1.5 1.7 2.3 2.7 1.5 2.1 1.6 1.2 2.2

05

Note: @ is the female form, F, is the hybrid, & is the male form, SSD,, is the slightest significant difference
Scientific Horizons, 2021, Vol. 24, No. 11




The most favourable year for the formation of the
average number of grains for F, in the main ear (64.8 pcs.)
was established in 2018. In the conditions of 2019, the
number of grains was considerably smaller - 61.2 pcs.,
and the minimum (52.2 pcs.) was formed by hybrids in
2020.

The average variability of the number of grains
from the ear in these hybrids is determined at the level
of 16.9 pcs. With a slight variation of the attribute (2.5-
12.3 pcs. of grain), the hybrids Antonivka / Stolychna
(64.1 pcs.), Zolotokolosa / Stolychna (61.0 pcs) were de-
scribed by a consistently high reliable manifestation of
the number of grains in 2018-2020.

High variability of the attribute was determined
in the following hybrids: Dobirna / Pyvna (29.7 pcs.), Chor-
niava / Antonivka (29.3 pcs.), Shchedra Nyva / Vidrada
(27.3 pcs.),Vdala / Pyvna (25.5 pcs.), Zolotokolosa / Yed-
nist (24.8 pcs.), Myronivska 61 / Yednist (23.6 pcs.), Yed-
nist / Dobirna (22.9 pcs.), Chorniava / Stolychna (21.2 pcs.),

Lozinskyi

Shchedra Nyva / Antonivka (20.8 pcs.).

A special feature of hybrids of the first generation
is the manifestation of the effect of heterosis in certain
quantitative and qualitative characteristics, primarily
due to the heterozygous state of the body [32; 33]. The
manifestation of heterosis is explained by an increase
in heterozygosity [34; 35], and its indicators F, vary
widely.

In most F,’s the authors of this study determined
a positive hypothetical heterosis from 0.2% (Chorniava /
Shchedra Nyva) to 122.0% (Vdala / Pyvna). Therewith, the
true heterosis varied from 0.2% (Shchedra Nyva / Dobirna)
to 115.7% (Vdala / Pyvna). A considerable influence of
hybridisation components and year conditions on the
manifestation of the heterosis effect was established.
Thus, depending on the selection of parent pairs for
cross-breeding, the indicators of hypothetical and true
heterosis in the years of research have substantial dif-
ferences (Tables 5, 6).

Table 5. Heterosis and degree of phenotypic dominance in F, according to the number of grains in the main ear,
given the use of early maturing varieties with the mother form

2018 2019 2020
Cross-breeding combinations Heterosis, % h Heterosis, % Heterosis, % h
Ht Hbt ’ Ht Hbt P Ht Hbt P
Q early-maturing / & early-maturing
Myr. early /B.Ts.s-d” 65.4 62.4 35.9 55.9 55.3 147.7 15.7 73 2.0
Muyr. early / Kolchuha 46.9 42.3 14.5 56.8 54.0 31.7 4.7 -0.2 0.9
B.Ts.s-d / Kolchuha 39.7 33.0 79 74.1 71.6 52.5 159 3.0 1.3
Q early maturing / & mid-early
Muyr. early / Zolotokolosa 56.8 51.2 154 82.6 82.6 16440 17.7 11.6 3.2
Myr. early / Chorniava 38.7 19.3 24 35.6 13.6 1.8 7.8 -2.3 3.1
B.Ts.s-d / Zolotokolosa 50.5 42.7 9.2 49.3 48.7 130.3 17.6 3.8 1.3
B.Ts.s-d / Cherniava 65.9 40.6 22.1 21.2 2.0 1.1 5.5 29 2.2
Kolchuha / Chorniava 11.43 -1.5 0.9 24.9 3.0 1.2 6.0 -8.1 0.4
Q early maturing / § medium maturing
Myr. early / Antonivka 337 30.4 13.5 63.4 61.8 63.8 -2.5 -28.8 -4.8
Myr. early / Yednist 60.5 574 30.3 47.8 40.6 9.3 38.2 24.8 3.6
B.Ts.s-d / Antonivka 52.5 45.2 12.2 73.0 70.7 53.2 25.8 11.3 2.0
B.Ts.s-d / Yednist 75.6 69.1 19.8 39.5 32.2 72 5.5 -10.9 0.3
B.Ts.s-d / Vidrada 477 47.0 89.5 68.7 61.3 27.9 5.2 -9.3 0.3
Kolchuha / Antonivka 50.8 49.8 70.3 75.2 70.4 27.0 31.3 30.8 79.7
Kolchuha / Yednist 18.6 17.2 154 35.5 26.8 5.1 235 16.7 4.0
Kolchuha / Vidrada 29.1 22.0 5.0 65.8 38.0 62.5 24 -0.8 0.8
Kolchuha / Stolychna 57.3 55.0 39.3 62.7 61.7 97.0 27.3 26.2 30.1
Q early maturing / 4 mid-late
Myr. early / Vdala 74.9 73.2 74.0 67.7 65.8 60.6 -84 -11.1 -2.8
Myr. early / Dobirna 58.1 55.0 29.0 65.3 57.8 13.6 8.4 2.3 1.4
B.Ts.s-d / Dobirna 48.5 43.0 12.7 55.8 48.2 10.8 -74 -9.1 -4.0

Note: " — Myronivska early,** — Bilotserkivska semi-dwarf, Ht — hypothetical heterosis, Htb — true heterosis, hp — degree

of dominance, @ — maternal form, & — male form
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Table 6. Heterosis and degree of phenotypic dominance in F, according to the number of grains in the main ear given
the use of medium-early, medium-maturing and medium-Late varieties for hybridisation

2018 2019 2020
Cross-breeding combinations Heterosis, % Heterosis, % Heterosis, % h
Ht Hbt P Ht Hbt P Ht Hbt P
@ mid-early / & mid-early
Zolotokolosa / Chorniava 28.5 14.3 2.3 29.8 8.64 1.5 36.9 18.2 2.3
Zolotokolosa/ Shchedra Nyva 41.4 36.7 12.1 349 24.1 4.0 321 233 4.5
Cherniava / Shchedra Nyva 27.8 17.5 3.2 0.2 -9.7 0.02 -3.5 -11.3 -0.4
Q mid-early / § medium maturing
Zolotokolosa / Antonivka 27.8 26.3 23.2 55.5 53.9 55.8 429 425 163.0
Zolotokolosa / Yednist 69.9 67.1 41.4 74.7 66.2 14.6 34.7 28.0 6.6
Zolotokolosa / Vidrada 53.4 443 8.5 62.8 58.3 2.2 45.5 41.7 16.8
Zolotokolosa / Stolychna 38.2 35.5 19.8 64.2 62.3 56.1 59.2 56.9 41.4
Cherniava / Antonivka 47.1 29.2 3.41 -17.7 -30.5 -1.0 -3.1 -16.1 -0.2
Cherniava / Yednist 30.3 14.0 2.1 -6.1 -18.0 -0.4 -1.9  -188 -0.09
Cherniava / Vidrada 55.0 30.5 2.0 29.4 5.9 1.3 20.7 1.9 1.1
Cherniava / Stolychna 62.9 12.3 4.3 254 4.0 1.2 234 79 1.6
Shchedra Nyva / Antonivka 48.0 40.9 9.5 -1.6 -8.6 0.2 23.0 15.1 3.4
Shchedra Nyva / Stolychna - - - 58.5 44.3 5.9 45.3 37.5 16.4
Shchedra Nyva / Vidrada 59.2 448 6.0 -9.2 -18.6 -0.8 264 15.1 2.7
Q mid-early / & mid-late
Shchedra Nyva / Dobirna 65.7 56.9 11.8 329 27.6 8.3 234 0.2 5.4
Q medium maturing / & medium maturing
Antonivka / Yednist 27.0 26.5 737 447 39.0 108 424 34.9 77
Antonivka / Vidrada 65.8 58.2 13.9 24.0 19.5 6.3 36.5 32.5 12.3
Antonivka / Stolychna 67.2 65.9 91.3 514 48.3 241 450 433 38.6
Antonivka / Myronivska 61 - - - 69.7 70.0 4.2 45.0 421 219
Myronivska 61 / Yednist 52.6 51.5 72.0 55.9 49.9 139 15.2 7.1 2.0
Yednist / Vidrada 62.8 55.6 13.6 62.8 50.8 79 36.9 334 14.3
Q medium maturity / § mid-late
Yednist / Dobirna 64.9 64.7 529.0 383 379 112.3 8.3 -7.1 0.5
Q mid-late / & medium maturity
Vdala / Stolychna 51.7 50.6 69.3 62.3 58.7 27.6 31.7 30.4 31.3
Q mid-late / & mid-late
Vdala / Pyvna - - - 122.0 115.7 42.0 33.5 16.4 2.3
Dobirna / Pyvna 81.9 80.8 1342 623 83.3 14.6 0.4 -5.0 0.07

Note: Ht — hypothetical heterosis, Htb — true heterosis, hp — degree of dominance, @ — maternal form, & — male form

Stable high manifestation of hypothetical (27.0-
75.2%) and true (26.2-70.4%) heterosis in the years of
research was determined in Myr. early / Yednist, Kol-
chuha / Antonivka, Kolchuha / Stolychna, Zolotokolosa /
Antonivka, Zolotokolosa / Yednist, Zolotokolosa / Vidrada,
Zolotokolosa / Stolychna, Antonivka / Yednist, Antonivka /
Stolychna, Yednist /Vidrada, Vdala / Stolychna. A certain
level of heterosis does not always allow predicting the
emergence of valuable forms in subsequent generations
of splitting, since interallelic interactions may occur that
are not passed on to descendants. Therefore, it is better
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to use heterosis with other performance characteristics
that yield more efficient selection [36-38].

Analysis of the degree of phenotypic dominance
in the years of research indicates that the inheritance of
the number of grains from the main ear in most hybrids
(85.6%) occurred with positive over-dominance. Inter-
mediate inheritance is typical for 8.3% of cross-breed-
ing combinations. For positive dominance and negative
overdomination, inheritance of the trait occurred in the
same amount — 4.6%. The least common type of inheri-
tance is negative dominance — 1.5%.




In similar studies for crossing varieties of soft
winter wheat of different origin inheritance of the num-
ber of grains from the ear in F, was followed by partial
positive dominance, positive over-dominance, and inter-
mediate Inheritance [39]. During hybridisation of vari-
ous ecotypes of soft winter wheat under the conditions
of the Bilotserkivska Experimental Station, the number
of grains from the main ear in 9 out of 10 hybrids was
determined by positive over-dominance [40].

The conducted studies demonstrate that the indica-
tor of the degree of phenotypic dominance in F, depends
on both the selection of hybridisation components and
the year conditions. In 2018-2020, positive over-dom-
inance was detected in 26 out of 42 cross-breeding
combinations. As a result of the study, hybrids with positive
overdomination were identified, which formed a high
number of grains in the main ear (55.1-77.4 pcs.), namely:
B.Ts.s-d / Antonivka, Zolotokolosa / Cherniava, Zolotoko-
losa / Stolychna, Cherniava / Stolychna, Shchedra Nyva /
Dobirna, Antonivka / Stolychna.

The methods for determining indicators of hetero-
sis and the degree of phenotypic dominance to assess
F, used in this study are widely used by scientists in the
breeding of winter wheat [4; 41], winter rye [42], winter
triticale [43], spring barley [44], spring rapeseed [45].
Thus, by attracting to hybridisation, in the conditions
of the forest-steppe of Ukraine, varieties of soft winter
wheat that differ in precocity, the authors of this study
managed to obtain hybrids of the first generation, which
in comparison with the parent forms are described by
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a statistically significantly larger number of grains in
the main ear. The analysis of the obtained experimental
data allows predicting the influence of pairs selected
for hybridisation and hydrothermal conditions of the
year on the manifestation of the number of grains in
the main ear F, and the nature of inheritance of the
attribute under study.

CONCLUSIONS

1. The manifestation and variability of the number of
grains in the main ear in hybrids of the first gener-
ation of soft winter wheat is considerably influenced
by both the parent pairs of hybridisation and the year
conditions.

2. A significant influence of the genotypes of the
parent components of cross-breeding and the year con-
ditions on the indicators of heterosis and the degree of
phenotypic dominance in F, was established.

3. The most common type of inheritance (85.6%)
of the number of grains in the main ear is positive over-
dominance.

4. Cross-breeding combinations were singled out,
which on average for three years statistically significantly
exceeded the average number of grains from hybrids
from the main ear: Myr. early / Zolotokolosa, Myr. early /
Cherniava, B. Ts. s-d / Cherniava, B. Ts. s-d / Antonivka,
Kolchuha / Antonivka, Zolotokolosa / Cherniava, Zolotoko-
losa / Yednist, Cherniava / Vidrada, Chernyava / Stolychna,
Shchedra Nyva / Dobirna, Antonivka / Stolychna, Dobirna /
Pyvna.
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MposaB rerepo3sucy i cTyneHo $eHOTUNOBOro AOMiHyBaHHS 3a Ki/lbKiCTIO 3epeH
3 roJIOBHOIO KoJiocy Npu ri6puamnsauii pisHUX 3a CKOPOCTUMNICTIO COPTIB
nweHuui M'aKoi o3nmoi

Mukona Bnagucnasosuu JlosiHcbkuit, FanuHa JleoHinisHa YcTuHOBa,
TetaHa OnekcanpapiBHa paboBcbka, KOniga OnekcaHppiBHa KymaHcbKa,
Onekcanap CrenaHoBuy lopoaeLbKuii

binouepkiBCbKMIM HaLLiOHANbHUI arpapHMii yHiBepCUTET
09100, nnowa CobopHa, 8/1, M. bina Llepksa, YkpaiHa

AHortauig. Mwenunug (Triticum aestivum L.) 031Ma € rof0BHOK NPOLOBOILYOK KY/IBTYPOH CBITOBOrO MaclTaby, B 3pOCTaHHiI
i cTabinizauii BpoxanHOCTi koi BaroMnM (GakTopoM € COPTOBI pecypcu. B npakTuyHil cenekwuiiHin poboTi BaxamBy ponb
Bifirpa€ pisHOMAHITHWI OCKOHANO BUBYEHMI BUXiAHMI MaTepian. MeToto gocnigxeHb nepenbavyanocs BUSHAYEHHS
rinOTETUYHOrO Ta ICTUHHOTO reTepo3unCy | BCTAHOBNEHHS XapaKTepy YCMNaAKyBaHHS KiflbKOCTi 3€peH 3 roI0OBHOMO Konocy
B ribpuaie nweHuui Makoi 03numoi. Y 2018-2020 pp. B yMOBax LOCNILHOIO N0 HaYKOBO BUPOOHMYOTO LLEHTPY
binouepkiscbkoro HAY pocnigxyBanu 45 koMbiHaLiM cxpellyBaHHS OTpMMaHMX Bif ribpuamsauii pisHuMx 3a
TPMBanicTiO BereTauiiHOro nepioay COpTiB NWeHMLi M'AKOi 03uMoi. [lns BU3HAYEHHS FiNOTETUYHOrO Ta iCTUHHOMO
reteposucy i ctyneHo GeHoTUMNOBOro AOMiHYBAaHHS 3a KiNbKiCTIO 3epeH Yy rOJI0OBHOMY KOM0Ci BUKOPUCTOBYBANN
3aranbHONPUIAHATI MeToaMKM. [poBefeHi JOCNiIAXKEHHS CBifYaTb, LLO KiNbKiCTb 3€peH Y KOOCi rofoBHOrO cTebna
6aTbKiBCbKMX KOMMOHEHTIB ribpmnamn3sauii obyMoBneHa reHoTMNOM Ta 3HAYHO MiAJJETHCH BMAMBY TiApPOTEPMIUHMX
YMOB pOKY. BcTaHOBNEHO BNAMB MaTePUHCBKOI LMTONIA3MK HA NPOSIB AOCAIAXKYBAHOI 03HAKK. Tak, 3@ BUKOPUCTAHHS
B ribpuam3auii paHHbOCTUIINMX COPTIB MAaTEPUHCbKOK GOPMOI Halbinblia cepeaHs No ribpnaax KinbKicTb 3epeH y
ronoBHOMYy konoci (63,3 wr.) dpopmyeanacs y 2019 p. BoaHouyac 3a BUKOPUCTAHHSA B ribpuan3aLii cepeaHbopaHHiXx,
CcepenHbOCTUIINX | CepeaHbONi3HIX COPTIB MaKCMMasbHa KiNbKiCTb 3epeH (64,8 wr.) BigMiveHa B 2018 p. Mpu upomy
MiHiIManbHy KinbKicTb 3epeH yci ribpuan dopmysanu y 2020 p. OTpuMaHi ekcnepuvMeHTanbHi AaHi CBig4aTb Npo
BNIMB 6ATbKIBCbKMX FEHOTUNIB | YMOB POKY Ha MOKAa3HMKM reTeposuncy i cTyneHo GeHOTMNOBOro AOMiHYBaHHS
y ribpuais neploro nokoniHHA. BusHayeHo, Wwo Hanbinbw MowMpeHnM TUMNOM ycrnafkyBaHHs (85,6 %) KinbkocTi
3epeH 3 roIOBHOrO KONIOCY € NO3UTUBHE HAAAOMIHYBaHHS. [paKTUUHY LiHHICTb ANS cenekuii nweHuui MaKoi 03MMoi
CTaHOBNATb BUAINEHI HAMK KOMBIHaLii cxpeLlyBaHHS: MUPOHiIBCbKa paHHS / 3010ToKonoca, MUPOHIBCbKa paHHS /
YopHsiea, binouepkiscbka HaniBkapaunkosa / YopHsasa, binouepkiBcbka HaniBkapnukoBa / AHTOHIBKA, Konbyyra /
AHTOHIBKa, 30n10TOKON0CA / YopH$Ba, 3on0Tokonoca / €aHicTb, YopHsiea / Bigpaaa, YopHsaea / CronuuHa, Leapa Huea /
[obipHa, AHToHiBKa / CtonnyHa, [lobipHa / IN1BHA, Ki B MiHAMBMX 3@ FigpoTEPMiYHUMU YMOBAMU POKU AOCILKEHD
AOCTOBIPHO NEpEeBMLLYBaNM CEPEAHIO MO F, KiNbKiCTb 3epeH 3 ro/I0BHOMO Kos1oCy

KntouoBi cnoBa: 6aTbKiBCbKi KOMMOHEHTM CXpeLLYBaHHS, yMOBU POKY, yCNaAKyBaHHS, ribpuan, iCTMHHWIA | rinoTeTUYHUIA
reTeposuc, CTyniHb GeHOTUMNOBOro LOMIHYBAHHS
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