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SPIKE PERFORMANCE TRANSGRESSION DEGREE AND FREQUENCY IN F; WINTER
BREAD WHEAT HYBRIDS

Chernobai Yu.O., Riabchun V .K.
Plant Production Institute named after V.Ya. Yuriev of NAAS, Ukraine

Differences in transgressions upon crossings according to diallel and tester designs were
detected. The positive transgression degree for spike length in F, hybrids from diallel crossing
averaged 6.9%; the frequency was 52.6%; the spikelet number per spike was 7.8% (frequency =
44.8%); the kernel number per spike was 5.4% (21.4%); the spike weight was 6.3% (23.4%); the
kernel weight per spike was 6.9% (22.5%); thousand kernel weight was 0.1% (31.2%). The
positive transgression degree for spike length in F, hybrids from tester crossing averaged 4.6%;
the frequency was 36.5%; the spikelet number per spike was 6.9% (30.5%); the kernel number
per spike was 5.4% (26.0%); the spike weight was 10.0% (29.2%), the kernel weight per spike
was 11.5% (29.3%); thousand kernel weight was 2.6% (31.6%).

Key words: winter bread wheat, spike performance constituents, transgression frequency,
transgression degree, diallel crossing, tester crossing

Introduction. Winter bread wheat is the main food crop in Ukraine and worldwide [1]; it
is characterized by high environmental plasticity and able to form productive agrobiocenoses in
different geographical zones and climatic conditions. Its high nutritional value contributed to the
spread of wheat as the main food product for half of the world's population [2].

It ranks first among all agricultural crops in terms of arable area. The main wheat belt
stretches for many thousands of kilometers across the territory of Europe, Asia and North
America [3]. Therefore, creation of new high-yielding winter wheat varieties for various purposes
is one of breeders’ primary objectives, since the variety is the most available and cheapest way to
raise grain production and improve product quality both in domestic and global agricultural
production [4].

Literature Review and Problem Articulation. Breeding for yield capacity is the most
important and comprehensive trend, due to the fact that productivity depends not only on
genotypes, but also on environments. Survival of plants and their performance, which consists of
several elements, are the final criteria in evaluating breeding material. Under identical conditions,
different varieties can yield differently because of different constituents of their performance.
With correct selection of parents for crossing, it is possible to achieve a better combination of
these constituents and to increase potential and harvested yields of new forms in comparison with
original ones [5].

Vlasenko V.A. [6], Alabushev A.V. [7], Morhun V.V. [8], and Vasylkivskyi S.P.,
Hudzenko V.M., Kochmarskyi V.S., Kyrylenko V.A. [9] claim that current breeding has achieved
significant success in increasing the potential yield. Modern domestic and foreign varieties can
potentially yield more than 10 t/ha. However, as practice shows, 30-50% of new varieties’
potentials are only used, decreasing in some years to 24-26%, and in some regions even to 20%
[10]. According to M.A. Lytvynenko [11], Bazalii V.V. [12] and Ivashchenko O.O., Rudnyk-
Ivashchenko O.I. [13], winter wheat varieties realize up to 85% of their yield potentials on some
farms only.

© Yu.O. Chernobai, V. K. Riabchun. 2023.
ISSN 1026-9959. Cenexuist 1 HacinaunTso. 2023. Bumyck 123.

85



The yield potential of a variety is always used as its most important characteristic;
therefore, studies of performance and yield constituents have been carried out for a long time.

The success of practical breeding largely depends on the genetic diversity of starting
material [14].

Upon crossing parents, phenotypes with greater expression of traits than in either of
parents may emerge in subsequent hybrid generations. The phenomenon of such phenotypes in
hybrid generations (starting with the second) is called transgressive segregation [15].

Purpose. To analyze the spike performance transgression degree and frequency in F,
winter bread wheat hybrids.

Materials and Methods. Thirty 30 F, hybrids from diallel crossings and 20 F, hybrids
from tester crossings were investigated. Domestic varieties for different climatic zones were used
diallel crossings: eastern forest-steppe was represented by Dyvo and Korovaina (PPI); forest-
steppe — by Ladyzhynka (IPPG) and Vodohrai Bilotserkivskyi (BTSES); steppe — by Khvala and
Kubok (PBGI). For tester crossings, five domestic varieties (Dyvo, Korovaina [PPI]; Ladyzhynka
(IPPG); Vodohrai Bilotserkivskyi [BTsES]; Khvala [PBGI]) were used. Two accessions from
Germany (Arktis and Kanada), one from Russia (Donera), and one form Slovakia (Viglanka)
were taken as testers. The initial varieties differed in spike performance, growing period, and
adaptability.

The study was carried out in the Laboratory of Genetic Resources of Cereals of the Plant
Production Institute named after V.Ya. Yuriev of NAAS in 2019-2021. The experiments were
carried out in accordance with the requirements for field experiments in breeding. F, hybrids and
their parents were sown with a manual single-row planter within the optimal timeframe. The row
length was 1 m; the interrow distance was 20 cm; the depth was 4—-6 cm; wheat was sown after
bare fallow. Twenty seeds per row were sown. Data were statistically processed, as B.A.
Dospekhov recommended [16].

In F, hybrids, segregation was observed for spike performance traits. Combinations with
high and stable frequencies and degrees of transgressions are most valuable for breeding.

The transgression degrees and frequencies for quantitative traits were determined by the formulae
proposed by H.S. Voskresenskaya and V.I. Shpota [17].
The transgression degree was calculated by the following formula:
Td = ((Pg— Pr) / Pr) x 100%,
where Td — degree of superiority over the better parent for this trait, %;
Pg — value of the trait in selected plants of a given generation;
Pb — value of the trait in the better parent in this crossing (mean for 10 best plants).
The transgression frequency was calculated by the following formula:
Tf=(A/B) x 100%,
where Tf— transgression frequency, %;
A — the number of hybrid plants that are superior to the better parent;
B — the total number of hybrid plants analyzed for this trait in the combination.
Superiority by >5% over the better parent was considered significant.

Results and Discussion. Analyzing the F, hybrids from diallel crossings, positive
transgressions of spike length were found in all the analyzed hybrids. The greatest degree of
transgression was recorded for the following combinations: Ladyzhynka / Dyvo (Td = 18.0%),
Vodohrai Bilotserkivskiy / Ladyzhynka (Td = 12.1%), Kubok / Dyvo (Td = 11.8%), Khvala /
Vodohrai Bilotserkivskiy (Td = 11.6 %), Korovaina / Dyvo (Td = 11.2 %), Khvala / Dyvo (Td =
11.1 %), Kubok / Korovaina (Td = 11.0 %), and Korovaina / Ladyzhynka (Td = 10, 9 %). The
highest frequency of transgression for this trait was observed in the following hybrids:
Ladyzhynka / Dyvo (Tf= 89.7%), Khvala / Dyvo (Tf= 85.0%), Korovaina / Dyvo (Tf= 83.7%),
Korovaina / Ladyzhynka (Tf= 83.3 %), and Dyvo / Ladyzhynka (Tf= 83.0 %) (Table 1).
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Table 1
Spike performance transgression degrees and frequencies in F, winter bread wheat hybrids
from diallel crossings (2019-2021), %

Spike Spikelet Kernel Spike Kernel Thousand
o length number number weight weight per kernel
Combination per spike | per spike spike weight
Td Tf |Td Tf |Td Tf |Td Tf Td Tf |Td Tf
Kog)vaina/ 11.2 837 97 737 26 263 102 403 85 300 12 173
yvo
Korovaina / 109 833 20 190 25 150 4.1 190 07 107 0.7 117
Ladyzhynka
Korovaina /
Vodohrai 80 21.0 72 467 25 143 62 243 39 80 1.0 447
Bilotserkivskiy
Korovaina / 42 447 47 393 01 13 86 380 82 250 36 500
Kubok
Korovaina / 92 653 75 427 34 197 12 07 55 93 1.1 10.0
Khvala
DYVO./ 24 377 46 447 09 87 176 417 6.8 313 41 550
Korovaina
Dyvo / 8.1 83.0 53 350 &3 380 135 413 125 363 1.7 41.7
Ladyzhynka
Dyvo /
Vodohrai 5.8 50.7 10.5 837 83 327 13.7 487 11.2 297 0.6 18.0
Bilotserkivskiy
Dyvo / Kubok 49 390 53 290 13 227 32 103 17 07 20 39.0
Dyvo / Khvala 29 367 7.8 437 42 97 12 23 38 57 0.0 420
Ladghynka/ 18.0 89.7 7.4 423 88 280 185 30.30 14.1 437 0.7 28.0
yvo
Ladyzhynka/ 14 267 20 63 25 93 114 353 84 330 28 343
Korovaina
Ladyzhynka /
Vodohrai 56 553 23 70 7.5 150 11.1 427 11.1 397 2.8 557
Bilotserkivskiy
Ladyzhynka/ 47 170 51 393 7. 313 102 357 107 283 1.6 223
Kubok
Ladyzhynka/ 42 433 13.0 597 94 223 86 00 -58 00 -7.1 0.0
Khvala
Vodohrai
Bilotserkivskiy 37 143 47 360 -25 0.0 13.7 337 102 177 0.7 357
./ Korovaina
Vodohrai
Bilotserkivskiy 51 257 79 473 3.1 213 69 113 3.1 203 04 420
/ Dyvo
Vodohrai
Bilotserkivskiy 12.1 66.7 79 363 11.8 427 99 363 95 297 0.1 113
/ Ladyzhynka
Vodohrai
Bilotserkivskiy 03 247 80 763 52 210 95 340 45 287 05 323
/ Kubok
Vodohrai
Bilotserkivskiy 94 743 18.6 88.7 129 377 11.5 49.0 158 343 0.5 323
/ Khvala
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Khvala / 76 757 7.5 297 59 127 12 13 58 120 1.1 113
Korovaina

Khvala/Dyvo 111 850 7.8 440 58 197 12 73 73 103 21 480

Khvala / 83 643 79 153 6.0 143 -52 52 05 53 -12 380
Ladyzhynka

Khvala / -
Vodohrai 11.6 763 13.1 523 7.8 460 -46 10 -2.1 00 0.0

Bilotserkivskiy 10.8

Khvala / 07 270 81 290 53 147 -72 00 -38 00 -52 0.0
Kubok

Kubok / 11.0 653 9.7 67.7 2.6 127 16.1 450 142 543 59 787
Korovaina

Kubok /Dyvo 11.8 79.0 10.5 66.7 49 247 257 543 27.7 54.0 124 82.7

Kubok / 6.1 69.0 10.6 473 12.6 507 -40 0.0 93 427 -44 0.0
Ladyzhynka

Kubok /
Vodohrai 1.0 73 80 423 27 83 124 190 11.2 357 23 583
Bilotserkivskiy

Kubok / 53 463 108 550 7.8 200 -10.1 00 -8.0 0.0 -7.6 0.0
Khvala

The maximum advantage over the better parent in terms of the spikelet number per spike
was noted in the following hybrids: Vodohrai Bilotserkivskyi / Khvala (Td = 18.6%), Khvala /
Vodohrai Bilotserkivskyi (Td = 13.1%), and Ladyzhynka / Khvala (Td = 13.0%). The maximum
frequency of transgressions of this trait was noted in Vodohrai Bilotserkivskyi / Khvala (Tf =
88.7%), Dyvo / Vodohrai Bilotserkivskyi (Tf = 83.7%), Vodohrai Bilotserkivskyi / Kubok (Tf =
76.3%), and Korovaina / Dyvo (Tf= 73.7%).

The maximum degree of transgression for the kernel number per spike was observed in
such hybrids as Vodohrai Bilotserkivskyi / Khvala (Td = 12.9%), Kubok / Ladyzhynka (Td =
12.6%), and Vodohrai Bilotserkivskyi / Ladyzhynka (Td = 11.8%). The maximum frequency of
transgressions of this trait was seen is Kubok / Ladyzhynka (Tf = 50.7%), Khvala / Vodohrai
Bilotserkivskyi (Tf=46.0%), and Vodohrai Bilotserkivskyi / Ladyzhynka (Tf= 42.7%).

Kubok / Dyvo (Td = 25.7%), Ladyzhynka / Dyvo (Td = 18.5%), and Kubok / Korovaina
(Td = 16.1%) were distinguished due to transgression degree for spike weight, while Kubok /
Dyvo (Tf = 54.3%), Vodohrai Bilotserkivskyi / Khvala (Tch = 49.0%), Dyvo / Vodohrai
Bilotserkivskyi (Tf = 48.7%), Kubok / Korovaina (Tf = 45.0%), Ladyzhynka / Vodohrai
Bilotserkivskyi (Tf = 42.7%), Dyvo / Korovaina (Tf = 41.7%), Dyvo / Ladyzhynka (Tf = 41.3%),
and Korovaina / Dyvo (Tf=40.3%) stood out due to frequency of transgressions of this trait.

The maximum advantage over the better parent in terms of kernel weight per spike was
recorded for Kubok / Dyvo (Td = 27.7%), Vodohrai Bilotserkivskyi / Khvala (Td = 15.8%),
Kubok / Korovaina (Td = 14.2%), and Ladyzhynka / Dyvo (Td = 14.1%). The highest
transgression frequency was observed in Kubok / Korovaina (Tf = 54.3%), Kubok / Dyvo (Tf =
54.0%), Ladyzhynka / Dyvo (Tf=43.7%), and Kubok / Ladyzhynka (Tf=42.7 %).

As to transgression degree for the thousand kernel weight, Kubok / Dyvo (Td = 12.4%)
was highlighted. Kubok / Dyvo (Tf = 82.7%) and Kubok / Korovaina (Tf = 78.7%) were
noticeable for transgression frequency of this trait.

Among the combinations, those that combine the maximum values of transgression
frequency and degree were identified. For spike length, these are combinations in which one of
the parent was an eastern forest-steppe variety, namely those that had been bred in Kharkiv:
Ladyzhynka / Dyvo, Korovaina / Dyvo, Khvala / Dyvo, and Korovaina / Ladyzhynka. As to the
spikelet and kernel numbers per spike, combinations derived from central forest-steppe and
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steppe varieties were selected. For the spikelet number, these were Vodohrai Bilotserkivskyi /
Khvala, Khvala / Vodohrai Bilotserkivskyi; for the kernel number, such combinations included
Vodohrai Bilotserkivskyi / Khvala and Kubok / Ladyzhynka. Combinations in which one of the
parents was a variety bred at the Plant production Institute were selected because of spike weight:
Kubok / Dyvo, Kubok / Korovaina, and Ladyzhynka / Dyvo. Genotypes in which parentals from
the steppe and forest-steppe were combined were distinguished due to kernel weight per spike
and thousand kernel weight. For kernel weight per spike, these were Ladyzhynka / Dyvo, Kubok /
Dyvo, and Kubok / Korovaina. For thousand kernel weight, such combinations included Kubok /
Dyvo and Kubok / Korovaina.

Our data summarized in Table 2 show that it is possible to predict how to generate lines
with increased spike performance. Thus, from the Kubok / Korovaina and Kubok / Dyvo hybrid
combinations, it is highly probable to select lines with increased spike performance attributed to
longer spikes and greater thousand kernel weights. In direct and reverse crossings of Vodohrai
Bilotserkivskyi and Khvala, one should expect to obtain lines that combine longer spikes with
greater numbers of spikelets and kernels per spike. From the Vodohrai Bilotserkivskyi /
Ladyzhynka hybrid combination, it is likely to obtain lines with elongated and looser spikes and
more kernels per spike. There is no such tendency in reverse crossing. When crossing
Ladyzhynka with Dyvo, plants with significantly longer and heavier spikes can be produced.

Analyzing the F, hybrids from tester crossings, we distinguished the Khvala / Kanada (Td
=10.7%) and Dyvo / Arktis (Td = 10.6%) hybrids due to their spike length transgression degree
and Khvala / Kanada (Tf = 79.7%), Dyvo / Donera (Tf = 71.7%) and Ladyzhynka / Viglanka (Tf
= 66.3%) due to transgression frequencies.

As to the spikelet number per spike, the greatest degree of transgressions was observed in
Khvala / Viglanka (Td = 16.4%), Ladyzhynka / Viglanka (Td = 16.3%), Dyvo / Viglanka (Td =
10.5%), Vodohrai Bilotserkivskyi / Arktis (Ts = 10.5%), and Vodohrai Bilotserkivskyi / Kanada
(Ts = 10.2%). The highest frequency of transgressions of this trait was noted in Khvala /
Viglanka (Tf= 51.3%) and Vodohrai Bilotserkivskyi / Arktis (Tf= 51.3%).

The maximum advantage over the better parent in terms of the kernel number per spike
was detected in Ladyzhynka / Arktis (Td = 13.6%), Ladyzhynka / Viglanka (Td = 13.0%) and
Dyvo / Viglanka (Td = 10.1%). The maximum frequency of transgressions of this trait was
recorded for Ladyzhynka / Arktis (Tf = 47.0%), Ladyzhynka / Viglanka (Tf = 46.0%), Dyvo /
Arktis (Tf=45.3%), and Dyvo / Viglanka (Tf= 45 .3 %).

By spike weight transgression degree, we selected the following hybrids: Ladyzhynka /
Arktis (Td = 26.2%), Vodohrai Bilotserkivskyi / Kanada (Td = 22.5%), Dyvo / Viglanka (Td =
19.6%), and Dyvo / Donera (Td = 19.5%); by frequency of transgressions of this trait, - Vodograi
Bilotserkivskyi / Kanada (Tf= 60.7%) and Korovaina / Arktis (Tf= 55.7%).

The maximum transgression degree for kernel weight per spike was recorded for
Ladyzhynka / Arktis (Td = 29.7%), Vodohrai Bilotserkivskyi / Kanada (Td = 20.7%), Dyvo /
Donera (Td = 19.9%), and Dyvo / Viglanka (Td = 19.5%); the maximum frequency of
transgressions of this trait — for Ladyzhynka / Arktis (Tf= 53.3%).

As to transgression degree for thousand kernel weight, Ladyzhynka / Kanada (Td =
10.6%) and Dyvo / Donera (Tc = 11.9%) were distinguished. The transgression frequency for this
trait was prominent in Vodohrai Bilotserkivskyi / Viglanka (Tf= 92.0%) and Korovaina / Kanada
(Tf=179.3 %).

Among the F, hybrids from tester crossings, hybrids combining the maximum frequencies
and degrees of transgressions were also identified. By spike length, hybrids in which the tester
was a German variety were selected: Khvala / Kanada, Dyvo / Arktis, and Vodohrai
Bilotserkivskyi / Kanada. As to the spikelet number per spike, we distinguished genotypes in
which the tester was Viglanka: Khvala / Viglanka, Ladyzhynka / Viglanka, and Dyvo / Viglanka.
Combinations in which Ladyzhynka was the female form were distinguished by the kernel
number: Ladyzhynka / Arktis and Ladyzhynka / Viglanka. By spike weight and kernel weight per
spike, hybrids in which the tester was a German variety were selected: spike weight -
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Ladyzhynka / Arktis and Vodohrai Bilotserkivskyi / Kanada; by kernel weight per spike -
Ladyzhynka / Arktis, Ladyzhynka / Kanada, Dyvo / Arktis, and Vodohrai Bilotserkivskyi /
Kanada. By thousand kernel weight, we also distinguished genotypes in which the tester was a
German vareity: Korovaina / Kanada, Ladyzhynka / Kanada, Ladyzhynka / Arktis, and Dyvo /

Arktis.

Table 2
Spike performance transgression degrees and frequencies in F, winter bread wheat hybrids
from tester crossings (2019-2021), %

Combination Spike Spikelet Kernel Spike Kernel Thousand
length number per | number per | weight weight per kernel
spike spike spike weight
Td Tf |Td Tf |Td Tf Td Tf |Td Tf |Td Tf
Korovaina/ 6.8 573 2.1 340 27 53 6.6 29.0 109 11.7 02 47
Donera
Korovaina/ 2.5 127 7.3 417 02 23 14 53 42 47 -94 00
Viglanka
Korovaina/ 09 320 50 190 83 90 11.4 557 193 267 02 3.7
Arktis
Korovaina/ 4.1 467 2.7 90 -62 00 25 260 58 113 76 793
Kanada
Ladyzhynka/ -09 0.7 -2.1 0.7 35 103 22 160 13 340 69 460
Donera
Ladyzhynka/ 7.6 66.3 163 493 13.0 46.0 128 427 142 460 0.5 327
Viglanka
Ladyzhynka/ 55 247 55 213 13.6 47.0 262 457 29.7 533 98 547
Arktis
Ladyzhynka/ 6.0 183 27 6.0 1.5 7.7 11.7 30.7 144 47.0 10.6 493
Kanada
Dyvo/Donera 84 71.7 5.0 167 63 303 195 487 199 420 119 473
Dyvo / 2.5 40.0 105 39.7 10.1 453 19.6 350 19.5 350 79 54.0
Viglanka
Dyvo / Arktis  10.6 44.0 8.1 393 74 453 16.6 483 17.5 46.7 10.1 557
Dyvo /Kanada 5-1 48.0 52 160 43 83 87 29.0 106 450 17 40.0
Vodohrai 27 113 29 313 1.8 157 48 113 45 310 1.1 303
Bilotserkivskiy
/ Donera
Vodohrai 54 413 9.1 433 57 393 156 32.0 160 413 42 43.0
Bilotserkivskiy
/ Viglanka
Vodohrai 47 10.7 105 513 7.7 41.0 13.7 23.0 13.6 450 19 35.0
Bilotserkivskiy
/ Arktis
Vodohrai 86 513 102 333 58 327 225 60.7 20.7 437 14 357
Bilotserkivskiy
/ Kanada
Khvala / 29 360 73 363 86 393 12 11.0 32 83 -35 2.0
Donera
Khvala / 20 21.7 164 513 34 297 12 83 00 00 -68 0.0
Viglanka
Khvala / Arktis 0.1 157 29 327 60 373 -03 103 -04 50 -1.0 163
Khvala / 10.7 79.7 99 38,0 68 28.0 26 160 54 7.7 -68 2.0
Kanada
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Conclusions. Diallel design gave more meaningful results in terms of in increased spike
performance.

We found that the degree of positive transgressions of spike length among F, hybrids
from diallel crossings averaged 6.9% and the frequency — 52.6%; for the spikelet number per
spike the corresponding parameters were 7.8% and 44.8%; for the kernel number per spike —
5.4% and 21.4%; for spike weight — 6.3% and 23.4%; for kernel weight per spike — 6.9% and
22.5%; and for thousand kernel weight — 0.1% and 31.2%.

The degree of positive transgressions of spike length among F, hybrids from tester
crossings averaged 4.6% and the frequency — 36.5%; for the spikelet number per spike the
corresponding parameters were 6.9% and 30.5%; for the kernel number per spike — 5.4% and
26.0%:; for spike weight — 10.0% and 29.2%; for kernel weight per spike — 11.5% and 29.3%; and
for thousand kernel weight — 2.6% and 31.6%.
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CTYIIIHb I YACTOTA TPAHCTPECIH EJIEMEHTIB ITPOJJYKTHBHOCTI KOJIOCA Y
T'IBPHIIB F, HIIIEHHAII M’AKOI O3UMOI

Yepuoobaii F0.0., Ps6uyn B.K.
Incrutyr pocnunnunTBa iMeHi B.S. FOp’eBa HAAH, Ykpaina

Mera i 3agaui gocaigkeHHsi. Meroro JociipKeHHs Oya0 MpoaHaNi3yBaTH HUTAHHS TNPOSBY

CTYNEHs Ta 4YacTOTW TpaHcrpecii riOpuaiB F, mmeHuri M’skoi 03uMOi 3a eIeMEHTaMHU
MPOIYKTHBHOCTI KOJIOCA.

Martepiaan Ta Metoau. JlOCHi/DKEHHS TNPOBEICHO B JIaboparopii T€HETHYHUX peCcypciB

3epHOBUX KynbTyp lHCTHTYTY pocinuuuunTBa iMeHi B.S. HOp’ea HAAH y 2019-2021 pp.
Marepianom s pocnimkenHs Buctynanu 30 riOpumie F, cTBopeHMX B pe3ynbTaTi
MIPOBEACHHS MPSIMUX Ta 3BOPOTHIX AiajenbHUX cxpemryBanb Ta 20 riopuniB F, ctBopeHux B
pe3ynbTaTi MPOBENCHHS TECTEPHHUX CXpellyBaHb. Jlocmigu Oyno 3akiaJeHO BIAMOBIAHO JI0
BHUMOT CEJIEKIITHIX MOJIbOBUX €KCTIIepeMEeHTIB. PydHOO cakankoro BuciBanu riopumu F, Ta
ix GaTBbKIBCBHKI ()OPMHU Y ONTUMAIBHI CTpOKU. JloBkuHa psaka — 1 metp, mbkpsaand — 20 cm,
rnmubuHa 4—6 cM, TONEpeHUK — YopHUU map. Y psaok BuciBanu 20 3epeH. CTaTUCTHUYHY
00poOKy pe3ynbTaTiB mpoBeneHo 3a Mmeroaukor b.A. JlocmexoBa. CrTymiHb Ta 9acToOTy
TpaHCrpecii  KUIBKICHMX  O3HAaK  BH3Ha4anud 3a  (GOpMylaMH, 3alpolOHOBAHHUMH
I'.C. Bockpecencbkoto Ta B.1. llnoTa.

OOroBopeHHsi pe3yjbTaTiB. AHani3ytouu TiOpuau F, cTBopeHi HUISIXOM JialieIbHOT CXeMH

CXpELIYBaHHS 32 03HAKOIO JIOBKMHA KOJIOCA B YCIX MPOAHATI30BaHUX TiOpHIiB OYyJI0 BUSABICHO
MO3UTHBHI TpaHcrpecii. HalOinpIny cTymnine TpaHcrpecii BuAIeHo y KomOiHatii Jlammkuaka
/ Huso (Tc = 18,0 %) ta Bogorpaii 6inonepkiBcbkuii / Jlanmxunka (Tc =12,1 %), Haiibuibma
4acToTa TpaHCTpecii 3a JaHO 03HaKo Oyna y riopuais Jlammkunka / Jluso (Tu = 89,7 %) Ta
Xpana / luBo (Tu = 85,0 %). MakcuManpHUIl CTYIIHb TpaHCTpecii 3a KUIBKICTIO 3€peH Y
KoJloci BuUsiBIeHO B TiOpuny Boporpaii OinouepkiBebkuit / XBama (Tc = 12,9 %), a
MakcHUMallbHa 4yacToTa TpaHcrpecii naHoi o3Haku — Kybok / Jlammkunka (Tu = 50,7 %).3a
CTymeHeM TpaHcrpecii Macu konoca BumiieHo riopua Kyo6ok / luso (Tc = 25,7 %), a 3a
4yacToTolo TpaHcrpecii nanoi o3naku — Ky6ok / luso (Tu = 54,3 %). MakcumanbHy niepeBary
HaJ1 Kpalor 0aTbKiBChbKOIO (POPMOIO 3a KUIBKICTIO KOJIOCKIB y Kosioci MaB ridpuy Bonorpait
oinonepkiBchkuii / XBama (Tc = 18,6 %), a MakcuMaibHy 4YacTOTY TpaHCTpeciid 3a Mi€ro
o3HaKoI0 — Bomorpait 6utonepkiBcrkuii / XBana (Tu = 88,7 %). MakcumansHy nepeBary Haj
Kpamoio 0aTbKiBCbKOIO (hOPMOIO 3a Macoro 3epHa 3 Kosioca BusiBieHo y Kybok / luso (Tc =
27,7 %). HaiiGinp1a yacroTta Tpancrpecii 6yna y riopuny Kyook / Koposaitna (Tu = 54,3 %).
3a crynenem Tpancrpecii macu 1000 3epen inentudikoBano Kybox / luso (Tc = 12,4 %), a 3a
cTyneHeM TpaHcrpecii qanoi o3naku — Kybok / luso (Tu = 82,7 %). Ananizyrouu ridpumu F 2
CTBOPEHI IUISIXOM CXPEIIYBaHHs 332 TECTEPHOIO CXEMOIO 3a CTYNEHEM TpaHCTpecii TOBKHUHHU
KoJoca BunuieHo riopuau Xsana / Kanada (Tc = 10,7 %)ta Juo / Arktis (Tc = 10,6 %), a 3a
gactoToro TpaHcrpecii — XBana / Kanada (Tu = 79,7). 3a KUIBKICTIO KOJOCKIB Yy KOJOCI
HaiiOuTbIa 4YacToTa TpaHcrpecii cmocrepiramack y XBama / Viglanka (Tc = 16,4 %).
Haiibinpma gyacrora TpaHcrpecii ganoi o3naku Oyna y Xana / Viglanka (Tu = 51,3 %) ta
Bonorpaii OutoniepkiBeskuii / Arktis (Ta = 51,3 %).MakcumanbHy miepeBary HaJ Kpalioro
0aThKIBCHKOIO (POPMOIO 32 KUIBKICTIO 3€peH y Kosoci BusBieHo B Jlagmxunka / Arktis (Tc =
13,6 %), a MakcUMaJIbHY 4acTOTY TpaHCTpeciii 3a 1iero o3Hakoro — Jlammkunka / Arktis (Tu =
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47,0 %).3a crymenem TpaHcrpecii Macu Kosoca BunuieHo riopua Jlammwkunka / Arktis (Tc =
26,2 %), 3a 4aCTOTOO TpaHCTpecii naHoi o3Haku — Bogorpaii 6inonepkiBebkuii / Kanada (Tua =
60,7 %). MakcuManbHMI CTYyNiHb TpPaHCTpecii Macu 3epHa 3 KoJioca CIOCTepiraBcs B
Jlammxunka / Arktis (Tc = 29,7 %), makcumanbHa yactota TpaHncrpecii — Jluso / Viglanka (Tu
= 55,0 %). 3a crynenem Tpancrpecii macu 1000 3epen Bunineno Juso / Houspa (Tc = 11,9 %)
ta Bognorpait OutonepkiBecekuit / Viglanka (Tc = 11,2 %), a 3a yacToTOrO TpaHcrpecii —
Boporpaii Ginouepkiscskuii / Viglanka (Ta = 92,0 %).

BucHoBku. BcTaHOBJICHO, IO CTYITIHb MO3WUTUBHHUX TPAHCTPECi 3a JOBKUHOKO KOJOCA CEpen
riopuaiB F, , cTBOpeHHX 3a AianenbHOI0 CXEMOIO CXPEIyBaHHS, CTAHOBUB y cepeHbOMY 6,9
%, gactotra — 52,6 %; KUIbKICTh KOJOCKIB y Koisoci — 7,8 %, gacrora — 44,8 %; KUTbKICTh
3epeH y koinoci — 5,4 %, gactora — 21,4 %; maca konoca — 6,3 %, gacrota — 23,4 %, maca
3epHa 3 kojioca — 6,9 %, yacrota — 22,5 %; maca 1000 3epen — 0,1 %, yactora — 31,2 %.
Cryninp MO3UTHBHUX TPAHCTPECid 3a JOBXKHMHOIO Koyoca cepen riopunis F, , ctBopenux 3a
TECTEPHOIO CXEMOIO, CXpEllyBaHHs CTaHOBUB Yy cepeaHbomy 4,6 %, uvactora — 36,5 %;
KUTBKICTh KOJIOCKIB y Kosoci — 6,9 %, gactota — 30,5 %; KiIbKicTh 3epeH y kosoci — 5,4 %,
yactota — 26,0 %; maca xosioca — 10,0 %, gacrota — 29,2 %, maca 3epHa 3 kojoca — 11,5 %,
yactota — 29,3 %; maca 1000 3epen — 2,6 %, yactora — 31,6 %.

Knrouosi cnosa: nuwenuysa m’axai o3uma, eremenmu npoOyKmMueHOCMi Ko1oca, 4acmoma
mpanczapecii, cmynino mpancapecii

SPIKE PERFORMANCE TRANSGRESSION DEGREE AND FREQUENCY IN F; WINTER
BREAD WHEAT HYBRIDS

Chernobai Yu.O., Riabchun V .K.
Plant Production Institute named after V.Ya. Yuriev of NAAS, Ukraine

Purpose and Objectives. To analyze the spike performance transgression degree and frequency
in F, winter bread wheat hybrids.

Materials and Methods. The study was carried out in the Laboratory of Genetic Resources of
Cereals of the Plant Production Institute named after V.Ya. Yuriev of NAAS in 2019-2021.
Thirty 30 F, hybrids from diallel crossings and 20 F, hybrids from tester crossings were
investigated. The experiments were carried out in accordance with the requirements for field
experiments in breeding. F, hybrids and their parents were sown with a manual single-row
planter within the optimal timeframe. The row length was 1 m; the interrow distance was 20
cm; the depth was 4-6 cm; wheat was sown after bare fallow. Twenty seeds per row were
sown. Data were statistically processed, as B.A. Dospekhov recommended. The transgression
degrees and frequencies for quantitative traits were determined by the formulae proposed by
H.S. Voskresenskaya and V.I. Shpota.

Results and Discussion. Analyzing the F, hybrids from diallel crossings, positive transgressions
of the “pike length” trait were found in all the analyzed hybrids. The highest degree of
transgressions was recorded for Ladyzhynka / Dyvo (Td = 18.0%) and Vodohrai
Bilotserkivskyi / Ladyzhynka (Td = 12.1%); the highest frequency of transgressions of this
trait was observed in Ladyzhynka / Dyvo (Tf = 89.7%) and Khvala / Dyvo (Tf = 85.0%). The
maximum degree of transgressions for the kernel number per spike was detected in Vodohrai
Bilotserkivskyi / Khvala (Td = 12.9%), and the maximum frequency of transgressions of this
trait was noted in Kubok / Ladyzhynka (Tf = 50.7%). Kubok / Dyvo was selected due to
degree and frequency of spike weight transgressions (Td = 25.7%; Tf = 54.3%). The
maximum advantage over the better parent in terms of the spikelet number per spike and the
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maximum frequency of transgressions of this trait were noted in Vodohrai Bilotserkivskyi /
Khvala (Td = 18.6%; Tf = 88.7%). The maximum advantage over the better parent in terms of
kernel weight per spike was detected in Kubok / Dyvo (Td = 27.7%); but the highest
frequency of transgressions of this trait was recorded for Kubok / Korovaina (Tf= 54.3%). As
to thousand kernel transgression degree and frequency, Kubok / Dyvo was distinguished (Td =
12.4%; Tf = 82.7%). Analyzing the F, hybrids from tester crossings, the Khvala / Kanada (Td
= 10.7%) and Dyvo / Arktis (Td = 10.6%) hybrids were distinguished by spike length
transgression degree; Khvala / Kanada was noticeable for transgression frequency for this trait
(Tt = 79.7%). As to the spikelet number per spike, the highest degree of transgressions were
observed in Khvala / Viglanka (Td = 16.4%) and the highest frequency of transgressions - in
Khvala / Viglanka (Tf = 51.3%) and Vodohrai Bilotserkivskyi / Arktis (Tf = 51.3%). The
maximum advantage over the better parent in terms of the kernel number per spike was
detected in Ladyzhynka / Arktis (Td = 13.6%); this combination was also noticeable for the
maximum frequency of transgressions of this trait (Tf=47.0%). By spike weight transgression
degree, Ladyzhinka / Arktis was distinguished (Td = 26.2%); by transgression frequency for
this trait — Vodohrai Bilotserkivskyi / Kanada (Tf = 60.7 %). The maximum degree of
transgressions of kernel weight per spike was observed in Ladyzhynka / Arktis (Td = 29.7%)
and the maximum frequency of transgressions of this trait - in Dyvo / Viglanka (Tf = 55.0%).
By thousand kernel weight transgression degree, Dyvo / Donera (Td = 11.9%) and Vodohrai
Bilotserkivskyi / Viglanka (Td = 11.2%) were selected and by transgression frequency for this
trait - Vodohrai Bilotserkivskyi / Viglanka (Tf= 92.0%).

Conclusions. The degree of positive transgressions of spike length among F, hybrids from diallel
crossings averaged 6.9% and the frequency — 52.6%; for the spikelet number per spike the
corresponding parameters were 7.8% and 44.8%; for the kernel number per spike — 5.4% and
21.4%; for spike weight — 6.3% and 23.4%; for kernel weight per spike — 6.9% and 22.5%;
and for thousand kernel weight — 0.1% and 31.2%. The degree of positive transgressions of
spike length among F, hybrids from tester crossings averaged 4.6% and the frequency —
36.5%; for the spikelet number per spike the corresponding parameters were 6.9% and 30.5%;
for the kernel number per spike — 5.4% and 26.0%; for spike weight — 10.0% and 29.2%; for
kernel weight per spike — 11.5% and 29.3%; and for thousand kernel weight — 2.6% and
31.6%.

Key words: winter bread wheat, spike performance constituents, transgression frequency,
transgression degree, diallel crossing, tester crossing
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