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PERFORMANCE INHERITANCE AND COMBINING ABILITY OF SPRING BARLEY
ACCESSIONS

Zymogliad O.V., Kozachenko M.R., Vasko N.I., Solonechnyi P.M., Vazhenina O.E., Naumov O.G.
Plant Production Institute nd. a. V.Ya. Yuriev of NAAS, Ukraine.

In 2019-2020 at the Plant Production Institute named after V.Ya. Yuriev of NAAS, features
of the inheritance and combining ability for the plant performance plant traits were elucidated in 22
cultivars and three lines of spring barley. Based on this, gene interaction types and effects were
determined depending on the cross combination and cultivation year, and a possibility of
obtainment of transgressive segregants was proven. Depending on the year conditions, different
types of gene interactions for the performance were observed in F;: from positive to negative
dominance. Parents Khors and Troian showed a high general combining ability (GCA); Troian also
had a high specific combining ability (SCA).

Key words: spring barley, performance, inheritance, dominance degree, gene interaction
type, general and specific combining abilities (GCA and SCA).

Introduction. In combination breeding, the availability of starting material with desirable
characteristics for recombination is one of the main problems. To select components for crossing, it
is necessary to know their breeding and genetic peculiarities, so elucidation of inheritance patterns
and combining ability of starting material is of great importance.

Literature review and problem articulation. A lot of researchers have demonstrated
different types of gene interactions in the inheritance of quantitative traits in F; spring barley: from
negative dominance to positive overdominance. In particular, similar results were obtained in AA
Dontsova’s [1], AS Kuznetsova and IV Kurkova’s [2], SP Vasylkivskyi and VM Gudzenko’s [3],
YeH Fyllypov and AV Paramonov’s [4] experiments. M. Mandic et al. [5] found that the productive
tillering capacity as one of the performance-determining components was only inherited by
heterosis and positive dominance. The performance was only inherited by heterosis in the
experiments carried by MAF Habouh [6], K. Madhukar et al. [7], S. Pesaraklu et al. [8], S.
Medimagh, MEI Felah [9], and M. Patial et al. [10]. There are also data that both growing
conditions [11, 12, 13] and cross combinations [6] influence gene interaction types in the
inheritance of quantitative traits by F, barley.

To characterize the genetic peculiarities of starting material for breeding, one should
determine the combination ability for different traits. Researchers have published ambiguous data
on levels of the general and specific combining abilities of certain traits, including yield capacity,
performance and their consituents [3, 7, 14, 15, 16, 17, 18, 19]. In particular, similar results were
obtained by S. Pesaraklu et al. [8] on the inheritance of the grain number and weight from the main
spike and by S. Singh et al. [20], A. Kumari et al. [21] on the performance. Different levels of the
GCA and SCA as well as additive and non-additive effects of genes depending on growing
conditions were established by G. Akhmedova et al. [13]. Prevalence of additive genes in the
performance was shown by NI Aniskov, DV Garris [22], Z. Jalata et al. [23].

M. Patial et al. [24] revealed non-additive effects of genes in inheritance of all quantitative
traits in barley, with the SCA prevailing. This means that selections are only feasible in later
generations. S. Medimagh, MEI Felah [9] identified the best hybrid combinations and individual
accessions by levels of heterosis and GCA. Y.Y. Han et al. [25] pointed out that it was important to
determine the combining abilities in early generations to plan further breeding process.

Thus, the ambiguity of different researchers’ results justifies a study of gene interaction
types in the inheritance of quantitative traits in barley, in particular of the performance and
combining abilities of parents, depending on genotype and growing conditions.

© O.V. Zymogliad, M.R. Kozachenko, N.I. Vasko, P.M. Solonechnyi, O.E. Vazhenina, O.G. Naumov. 2021.
ISSN 1026-9959. Cenekuis i HacinaunTBo. 2021. Bumyck 119

106



Purpose and objectives. To establish the gene interaction types in the performance
inheritance, to evaluate the combining abilities and effects of genes for this trait in spring barley
accessions.

Materials and methods. We investigated 75 F; spring barley hybrid combinations derived
from crossing 25 female forms with three male ones. Twenty two cultivars and three breeding lines
were taken as female components for crossing. Twenty four accessions were two-row barley; of
them, 13 accessions were chaffy and belonged to the nutans variety (Avhur, Ahrarii, Khors, Troian,
Reserv, Sviatomykhailivskyi, Talisman Myronivskyi, KWS Bambina, Datcha, Grace, Gladys,
Quench, and Margret); five accessions were awnless inerme (Kontrast, Krechet, Modern, lines 14-
561 and 15-139), one accessions was awnless submedicum (Vzirets); four accessions were naked
nudum (Merlin, Gatunok, Akhiles and Yavir); and one line was naked and awnless duplialbum (15-
1246). There was one six-row cultivar, rikotense variety (Amil). Line 14-561 called Herkules was
submitted to the qualification examination of plant cultivars. Three cultivars (chaffy Ahrarii and
Scrabble and naked NSG-1) were male components for crossing.

Plants were crossed forcibly, from spikelet to spikelet, in 2018 and 2019. F, seeds and
parents were sown with a cassette breeding planter SKS-6A. Grain pea was the forecrop. The plot
area was 0.20 m”. The interrow distance was 0.20 m; the inter-plot tracks were of 0.50 m. Crossings
were performed in two replications. Plants were harvested manually, with roots.

For structural analysis, 20 typical plants were chosen from each F; hybrid population, and
the performance inheritance was determined by dominance degree (h,) [26]. The obtained data were
grouped and gene interaction types were determined as per G.M. Beil and R.E. Atkins’s
classification [27]. Using two-factor analysis of variance in STATISTICA 10, we found significant
differences between the GCA and SCA variances for the performance and evaluated the combining
ability effects.

Results and discussion. In the study years, the weather was various, allowing for
comprehensive assessments of the experimental material. Thus, in 2019 during the growing period,
barley made good use of precipitation in April and May, but in June and July there was a drought
accompanied with high temperatures. The average daily temperature exceeded the multi-year
average by 1.5-4.6°C, reaching the peak of 33.2-35.2°C in June. Such weather conditions were
unfavorable for the development of barley plants and led to the formation of short spikes and a
small number of lateral stems, while shrivelled grain was formed because summer droughts.

On the contrary, in 2020, the growing period had an excessively wet and cool spring. The
temperature in April-May was lower than the multi-year average by 0.8-2.6°C, and the
precipitation amount in May was 64 mm (147% of the multi-year average). Such weather
conditions were favorable for the growth and development of barley, as they boosted its tillering
and were boon to long spikes. Drought began and temperature elevated (0.8-1.7°C above the multi-
year average) in June. Only during the second 10 days of July, there was a lot of precipitation (67
mm more than the multi-year average, or 368%), but this precipitation was torrential, often
accompanied by hail, so it were ineffective. Thus, 2019 was unfavorable for the growth and
development of barley, and 2020 can be considered as quite favorable.

Having analyzed F; plants in 2019, we defined the gene interaction type for the performance
as positive overdominance (heterosis) in all hybrid combinations (the dominance degree h, = 1.58—
191.50) (Table 1). Therefore, selections of only recessive homozygotes will be effective, while
selections of dominant genotypes will not be effective.

In 2020, overdominance was also seen in most F; hybrid combinations, in particular for
parents Ahrarii, NSGJ-1 and Scrabble, the dominancedegree was 2.38-49.60, 1.11-240.00 and
2.02-48.43, respectively. In some combinations, both positive dominance (Vzirets/Scrabble [h, =
0.79] and KWS Bambina/Scrabble [hp = 0.76]) and negative dominance (depression)
(Merlin/Scrabble [h, =-1.14] and Yavir/Scrabble (h, = -2.28]) were determined. In 2020,
intermediate inheritance in F; was in the hybrid combinations Ahrarii/Scrabble (h, = 0.10),
Herkules/Scrabble (h, = - 0.24) and Merlin/Ahrarii (h, = 0.09), where additive effects of genes were
manifested, so the trait value upon selections will be similar to the genotypic one, and this trait-
oriented selections will be effective.
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In 2019-2020, the general (GCA) and specific (SCA) combining abilities for the plant
performance of female and male components of crossings were determined.

Table 1
The dominance degree h, in F; in the performance inheritance
Male component
Female component Abhrarii NSGIJ-1 Scrabble

2019 2020 2019 2020 2019 2020
Vzirets 5.54 3.45 7.79 23.79 3.48 0.79
Amil 3.82 35.28 3.34 8.53 7.98 4.44
Avhur 9.19 7.69 16.60 7.52 10.19 2.63
Ahrarii 0 0 8.73 62.50 2.45 0.10
Khors 3.16 22.73 101.60 22.89 7.58 4.00
Troian 15.55 2.38 23.36 2.29 14.59 13.32
Rezerv 1.72 6.12 4.34 5.08 9.48 14.84
Sviatomykhailivskyi 6.44 18.50 4.66 15.89 191.50 3.14
Talisman 36.69 15.20 19.79 40.00 8.18 4.14
Myronivskyi
KWS Bambina 7.10 5.59 5.79 5.36 21.42 0.76
Datcha 5.17 12.62 1.58 36.75 12.17 4.11
Gladys 8.55 3.59 9.64 5.90 6.27 2.02
Grace 73.83 4.17 64.80 8.50 2.66 2.06
Quench 81.50 32.12 39.08 11.18 6.51 3.02
Margret 4.29 28.55 6.23 17.74 10.28 4.38
Merlin 5.21 0.09 4.06 7.98 19.19 -1.14
Gatunok 86.00 4.52 45.14 23.36 491 2.25
Akhiles 12.28 49.06 27.76 6.86 11.18 4.45
Yavir 8.05 4.25 8.06 6.93 4.82 -2.28
Kontrast 3.52 34.56 4.20 240.00 8.15 3.07
Krechet 2.81 4.41 7.28 1.11 19.50 48.43
Modern 8.33 3.45 8.32 4.46 11.88 8.00
15-1246 3.02 3.71 7.40 8.11 124.50 28.83
Herkules 9.20 12.60 4.03 12.22 3.88 -0.24
15-139 7.67 6.86 24.33 33.80 4.16 4.09

Two-factor analysis of variance of the F; experimental data demonstrated significance of the
effects both of all variants (genotypes), including female and male components and F;, and of
separate F; and cross components (totally and individually of female and male forms), as well as of
the “F; — cross components” and “female-male components” interactions on the trait variability.

Through this lens, we evaluated the GCA effects of the female components and testers and
the SCA effects as a result of their interaction (Table 2).

As to the GCA effects, the studied accessions can be grouped as follows: with high, low or
intermediate GCA. In 2019, the GCA was significantly high in female components Amil, Khors,
Troian and Talisman Myronivskyi; in 2020, in Avhur, Khors, Troian, Reserv, Datcha, Margret and
line 15-1246. For the two years, the GCA was high in cultivars Khors and Troian, i.e. they had
much more genetic factors (or gene effects) that determine a high level of the trait. The GCA was
high in male components Scrabble in 2019 and NSGJ-1 in 2020. That is, none of the parents had a
consistently high GCA in the two years.

In 2019, the GCA was significantly low in female components Vzirets, Ahrarii, Kontrast,
Herkules, Datcha and line 15-139; in 2020, it was low in cultivars Vzirets, Ahrarii, Herkules, KWS
Bambina, Merlin, and Yavir and line 15-139. The GCA was intermediate (insignificant) in other the
cultivars.
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Table 2
GCA effects for the plant performance in the spring barley cultivars and lines

Cross component Year
2019 2020
Female component
Vzirets -1.02%* -1.16*
Amil 1.09%* -0.13
Avhur -0.32 1.86%*
Abhrarii -2.65% -0.88*
Khors 0.99%* 0.70*
Troian 0.79* 0.61*
Rezerv 0.62 0.96%*
Sviatomykhailivskyi 0.49 -0.11
Talisman Myronivskyi 1.83* 0.35
KWS Bambina -0.03 -0.64*
Datcha -1.51% 1.60%*
Gladys 0.36 -0.42
Grace 0.60 -0.37
Quench 0.42 -0.26
Margret 0.14 0.64*
Merlin 0.58 - 1.04*
Gatunok 0.13 -0.53
Akhiles 0.46 -0.50
Yavir 0.20 - 0.64*
Kontrast -1.52* 0.10
Krechet 0.24 0.37
Modern 0.10 -0.11
15-1246 -0.26 1.34%*
Herkules -0.91%* -1.15%
15-139 -0.83* - 0.60*
Mean 0 0
LSDys 0.62 0.58
Male component

Ahrarii -0.30* -0.45%*
NSGJ-1 0.09 0.56%*
Scrabble 0.21%* 0.004
Mean 0 0
LSDys 0.18 0.17

Note. * — the effects of CKD are significant at a significance level of p = 0.05.

Hybrids between accessions with a high GCA and accessions with a lower or intermediate
GCA may be promising in breeding due appearance of positive transgressions in the offspring.
The specific combining ability (SCA) effects were assessed in 2019 (Table 3).

In 2019, the SCA effects were significantly strong in female cultivars Troian, Datcha,
Gladys, Grace, Gatunok, Modern, and Herkules and in testers Ahrarii and Scrabble, some hybrid
combinations with which were better or worse than the mean values of both cross components. In
the combinations Troian/Scrabble, Datcha/Ahrarii, Gladys/Scrabble, Grace/NSGJ-1, Grade/NSGJ-
1, Modern/Ahrarii, and Herkules/Ahrarii, the SCA values were significantly high and heterosis was
manifested. Hence, it is possible to select transgressive plants in F, from these populations.
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Table 3
SCA effects for the plant performance in the spring barley cultivars and lines, 2019

Male component, |

Female component, i

Ahrarii ~ NSGJ-1  Scrabble Y S Y S 8 S~
Vzirets 0.56 0.23 -0.79 0 0.99 0
Amil 0.60 -0.67 0.07 0 0.81 -0.15
Avhur -0.13 -0.72 0.85 0 1.26 0.09
Ahrarii -0.96 0.11 0.85 0 1.66 0.22
Khors -1.02 0.35 0.67 0 1.61 0.20
Troian -0.20 -1.80 2.00 0 7.28 2.09%
Rezerv -1.34 0.55 0.79 0 2.72 0.57
Sviatomykhailivskyi 0.80 -1.35 0.55 0 3.01 0.67
Talisman Myronivskyi -0.79 -0.26 1.05 0 1.79 0.26
KWS Bambina 0.31 - 1.43 1.12 0 3.46 0.80
Datcha 1.61 -1.02 -0.59 0 3.98 0.99*
Gladys -1.78 -0.15 1.93 0 6.91 1.97*
Grace 0.27 2.09 -2.36 0 10.01 3.00*
Quench -0.74 0.46 0.28 0 0.84 -0.005
Margret 0.49 0.87 -1.36 0 2.85 0.62
Merlin 1.03 -0.88 -0.15 0 1.86 0.29
Gatunok -1.99 2.36 -0.37 0 9.67 2.89%
Akhiles -0.22 - 0.40 0.62 0 0.59 -0.13
Yavir 1.35 -0.19 1.16 0 3.20 0.73
Kontrast -0.28 - 0.40 0.68 0 0.73 0.06
Krechet -0.81 1.37 -0.56 0 2.85 0.62
Modern 1.70 0.21 -1.91 0 6.58 1.86*
15-1246 -0.71 0.77 -0.06 0 1.10 0.03
Herkules 2.41 -1.02 -0.39 0 8.88 2.59%
15-139 -0.17 0.94 -0.77 0 1.50 0.17
Y'S; 0 0 0 0 - 20.27
S 29.33 24.33 30.40 - - -
§ S 2.81% 2.26 2.94% - - -
X 2.67 - - 0.81

Note. * — SCA effects are significant at p = 0.05.

Conclusions. The study found that the gene interaction types in the spring barley
performance inheritance depended on cross combinations and growing conditions. In unfavorable
2019, F; only showed positive overdominance (heterosis), while in favorable 2020, positive
overdominance, positive dominance and intermediate inheritance were observed. In 2019-2020, the
high GCA was seen in female cultivars Khors and Troian, i.e. these varieties had more genetic
factors (or gene effects) that positively determine the trait level. In 2019, the strong SCA effects
were noticed in female components Troian, Datcha, Gladys, Grace, Gatunok, Modern, and Herkules
and male forms Agrarii and Scrabble. The hybrid combinations with the maximum probability of
producing transgressive segregants have been selected.
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YCIAJIKYBAHHA ITPOJYKTHBHOCTI TA KOMBIHAIIIHHA 3[JATHICTh 3PA3KIB
AYMEHIO APOI'O

Sumorisaa O.B., Ko3auenko M.P., Baceko H.I., Cononeunnii I1.M., Baxenina O.€.,
Haymos O.I'.
[acturyt pocnunnuirea iM. B.S. FOp’eBa HAAH, Ykpaina

Mera i 3aga4i gocaigxenHs. Metoro nocipkeHHs 0yJ0 BCTAHOBJICHHSI TUITY B3a€MO/I1 T'€HIB NpU
yCIaJKyBaHHI IPOAYKTUBHOCT1, KOMOIHALIHOI 3JaTHOCTI Ta €(EeKTiB JIii TeHIB 3a II€I0 03HAKOIO
y 3pa3KiB SYMEHIO SPOTO.

Marepiaau ta meroau. JocnimkyBanu 75 ridOpunHux KombOiHamiid F; suMeHro sporo, BUXITHUM
MaTepiajgoM OynH 25 MaTepUHCHKUX Ta TPU OATHKIBCHBKUX KOMIIOHEHTH PI3HUX PI3HOBUIAHOCTEH
(mTiBY4acTi Ta TOJO3€pHI), CXPELIyBaHHS IMPOBEAEHO 3a THUIOM TomnkpociB. CiBOy HaciHHS
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MepIIOro TOKONIHHS Ta OaThKIBCHKUX 3pa3KiB MPOBEIECHO KACETHOKO CEJIEKIIHOI CIBAIKOIO
CKC-6A. TlomepenHuk — Topox Ha 3epHO, Iwioma auisaka — 0,20 M2, Mikpsiaas — 0,20 w,
MDKIUITHKOBT qopikku — 0,50 M. TloBTopenns — nBopaszoBe. PocnuHu 30mpanu BpydHY 3
KOPIHHSM.

s cTpyKTypHOTO aHali3y 3 KOxHOI riopuaHoi momyssiii Fy BimOupamm mo 20 TUIIOBUX POCIIHH,
yCIAJKyBaHHS IPOJYKTHUBHOCTI BU3HAyaldu 3a cTyneHeM JomiHaHTHOCTI (hp). I'pymyBanns
OJIEpXKaHUX JIaHWX 1 BU3HAYCHHS TUITIB B3a€MO/Iii Te€HIB MpoBOAWIIHN 3a Kilacudikaiieo G.M. Beil
i R.E. Atkins. 3a nomomoroio 1BO(GAKTOPHOTO IJUCIEPCIMHOTO aHaji3dy WO Mporpami
STATISTICA 10 ycranoBieHo qoctoBipHi BigmiHHOCTI Mixk Bapiancamu 3K3 1 CK3 3a o3Hakor0
MPOIYKTUBHICTh Ta BU3HAUMIIU €()EeKTH KOMOIHAIIHHOT 3/TaTHOCTI.

Oo6roBopenHs pe3yabtartiB. ¥ 2019-2020 pp. ycTaHOBICHO 0COOIMBOCTI 22 COPTIB 1 TPHOX JiHIN
SYMEHIO SpOro 3a THUIIOM B3a€EMOJIl TEHIB MpU YCMNAaAKyBaHHI MPOJYKTHUBHOCTI Ta
KOMOIHAI[IITHOIO 37aTHICTIO, HA OCHOBI YOr0 BH3HAYEHO MEPCHEKTHBH €(EKTUBHOCTI 000Dy
6iotumiB. Y mocynumBux ymoBax 2019 p. y F| nposiBuiiocs nuiie mo3uTHBHE HAIIOMIHYBaHHS,
B crpustiauBoMy 2020 p. — B MO3UTHUBHOTO /10 HETATMBHOTO HAAJOMIHYBaHHS. 3a JBa POKH
BHMBYCHHS BCTAHOBJICHO BHUCOKY 3arajbHy KOMOIHAIIHY 3/JaTHICTh MaTEPUHCHKUX COPTIB XOpC 1
TposiH. ¥V 0GaThKiBCBKMX KOMIIOHEHTIB cTabinbHO BUCOKOI 3K3 3a oOujBa poku BUBUYCHHS HE
BcTaHoBIeHO. ['10puan Mix 3pa3kamu 3 BUCOKUM piBHeM 3K3 1 3pa3kaMu 3 OUIbII HU3BKUM YH
cepenniM piBHeM 3K3 MOXyTh OyTH MEpCIIEKTUBHUMH JUIS CEJIEKIIil Yepe3 MposB y MOTOMCTBI
MO3UTUBHUX TpaHcrpecii. JlocToBipHO BUCOKI eexTn crenudiuHoi KOMOIHAIIMHOI 31aTHOCTI
Oynu B 2019 p. y MarepuHChKEX KoMnoHenTiB Tposn, Datcha, Gladys, Grace, Iatynok, Mozeps,
I'epkynec Ta y 6aTbkiBchkHX Arpapiii Ta Scrabble.

BucHoBkH. B pe3ynbraTi 10oChiyKeHHS] BCTAHOBJICHO, IO THIT B3a€MOJII] TeHIB MPH yCIaIKyBaHHI
MPOAYKTUBHOCTI y SUMEHIO SIPOTO 3alieaTh BiJ KOMOIHAIl CXpellyBaHHS Ta yMOB POKY
BupolyBaHHs. B HecnipustiiuBomy 2019 p. y Fy nmposBuiiocs jiniie No3UTUBHE HaJAOMIHYBaHHS
(rereposuc), y cupustauomy 2020 p. — MO3UTHBHE HAIJOMIHYBaHHS, IO3UTUBHE IOMIHYBaHHS
Ta IpoMixkHe ycnaakyBanHsa. B 2019-2020 pp. ycranosieno Bucoky 3K3 mMaTepuHCHKUX COpTIB
Xopce 1 Tposin, Bucoki edextu cnenudiunoi CK3 marepuHcbkux kommnoHeHTIB TposiH, Datcha,
Gladys, Grace, Iarynokx, Mogaepn, I'epkynec ta GatbkiBechkux Arpapiii i Scrabble. Bumineno
riopuIHI KOMOIHAII1 3 HAHO1IBIIIO BIPOT1IHICTIO BUALICHHS TPAHCTPECUBHUX CETPETAHTIB.

Knwuogi cnosa: suminy apuil, npoOyKmueHicmo, yCnaoKy8aHHs, CMyniHb 0OMIHAHMHOCI, MUN
83a€MO0Ii 2enis, 3a2anvHa ma cneyugivna komobinayitina 30amuicms (3K3 ma CK3).

HACIE/IJOBAHHUE ITIPO/IYKTHBHOCTH H KOMBUHHAITHOHHAA CIIOCOBHOCTbD
OBPA3LIOB A9YMEHA APOBOI'O

Sumorian A.B., Kozauenko M.P., Bacbko H.U., Cononeunsiii I1.H., Baxenuna O.E.,
HaymoB AT
Wuctutyt pactenuenoctea umenu B.S. FOpreBa HAAH, Ykpauna

Hean u 3axaun ucciaenoBanus. Llensto uccienoBanus ObUIO YCTAaHOBJICHUE THIIA B3AUMOICHCTBHS
T€HOB TPHM HACIEIOBAHUU MPOAYKTUBHOCTH, KOMOMHAIIMOHHOW cmocoOHOCTH U 3¢ (deKToB
JIEHCTBUSI TEHOB T10 ATOMY MPU3HAKY y 00pa3I[OB SUYMEHS IPOBOTO.

Matepuanbl U MeToabl. M3yuanu 75 ruOpuaHbix komOuHanuii F; suMeHs sSpOBOTO, MCXOIHBIM
MaTepuayioM ObUTH 25 MATEpPUHCKUX M TPU OTIIOBCKUX KOMIIOHEHTa Pa3HBIX Pa3HOBUIAHOCTEH
(TeHYaThle W TOJO3EpHBIE), CKPEIIMBaHUs MPOBEIEHBI MO TUIY TONKpoccoB. [loceB cemsH
MEPBOTO TIOKOJICHUSI U POJIUTEIHCKUX 00pa3IoB MPOBEIACH KACCETHON CENEKIMOHHOW CEesTKON
CKC-6A. I[IpeaiiecTBeHHUK — TOPOX Ha 3€pHO, Momaap aeistHku — 0,20 Mz, Mexaypsaue — 0,20
M, MexaenstHounble qopoxkku — 0,50 m. IloBTopenume — nByxpaszoBoe. Pactenus coOupanu
BPYUYHYIO C KOPHSIMH.

Jist CTpyKTypHOTO aHanu3a ¢ Kakao rubpuaHod momynsiuuu F; orOupanu mo 20 TUNHYHBIX
pacTeHMii, HacJeJOBaHUE NPOJYKTMBHOCTU ONpENENsId O cTeneHH AoMuHAHTHOCTH (hp).
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['pynnupoBaHue TMOTYYEHHBIX JMJAHHBIX M OMNpPEJIEJICHHE THUIIOB B3aUMOJCHCTBUS T'€HOB
npoBogwin o knaccupukammu G.M. Beil u R.E. Atkins. [lpu momomm nByx¢hakTopHOTO
nucnepcuonHoro aHaimza 1o nporpamme STATISTICA 10 ycraHoBieHBI AOCTOBEPHBIE
paznuunsa Mmexay BapuaHcamu 3K3 m CK3 mo nmpusHaky NpOAYKTUBHOCTb U OIPEAEIECHBI
3¢ PexTh KOMOMHAITMOHHON CITOCOOHOCTH.

Oocy:xnenue pe3yabTaToB. Y 2019-2020 rr. ycTaHOBICHBI OCOOCHHOCTH 22 COPTOB U TPEX JIMHUN
SYMEHIO SIPOBOTO IO THUIY B3aMMOJEWUCTBUS TE€HOB IPH HACJIEJOBAaHUHM MPOAYKTUBHOCTH U
KOMOMHAIIMOHHOM  CIIOCOOHOCTH, Ha  OCHOBAaHMM YEro  OINPEAEICHbl  IMEPCIEKTUBBI
s dexTuBHOCTH 0TOOpPA OMOTUTIOB. Y 3acynuiuBbIX ycinoBusix 2019 r. y Fi mposBHiIOCh TOJIBKO
MOJIOKUTEIBHOE CBEPXIOMHHHUpOBaHHUE, B OnarompusatHoM 2020 r. — OT HOJOKUTEIBHOIO 0
OTPHIIATEIILHOTO CBEPXJIOMHHUPOBAaHUS. 3a JBa rojla M3YyYEHHs YCTaHOBJIEHA BBICOKas OOIIas
KOMOHMHAIIMOHHAsl ~ CIIOCOOHOCTh MAaTEPUHCKUX copToB Xopc U TposH. VY OTIOBCKHUX
KOMITOHEHTOB cTabuibpHO Bbicokoii OKC 3a 00a rojma m3ydeHus: HE YCTaHOBIEHO. [ 'MOpHbI
Mexay oOpasuamu ¢ BeicokuM ypoBHeM OKC u oOpasuamu ¢ 0osiee HU3KUM WU CPEIHUM
ypoBaeM OKC Mmoryr OBITh NEpPCIEKTUBHBIMU Ui CEJIEKIUU MOCPEICTBOM MOSBICHHH B
MOTOMCTBE TOJIOKHUTENBHBIX TpaHcrpeccuil. JlocToBepHO BbicOKHE 3P deKThl crienupuyeckon
KOMOMHAIMOHHOH criocobHocTtr O6bun B 2019 p. y marepunckux komnoneHtoB TposiH, Datcha,
Gladys, Grace, Iarynok, Moaeph, I'epkysiec u y oTIOBCKUX Arpapiii Ta Scrabble.

BoiBoabl. B pesynbrare ucciemoBaHMsS YCTaHOBJIEHO, YTO THI B3aWMOJCHCTBUS T€HOB IpH
HACJICIOBAaHUH TMPOJYKTHUBHOCTU Yy SIYMEHS SPOBOTO 3aBUCUT OT KOMOWHAIIMU CKpPEUIMBAHUS U
ycloBUM roja BblpaimivBaHusg. B HeOmarompusitHom 2019 r. y F; mnposiBUiIOCh TOJBKO
MOJIOKUTEIBHOE  CBEPXJIOMHHHpOBaHHE (rerepo3uc), B OmarompusitHom 2020 r. -
MOJIOKHUTEIHPHOE CBEPXJOMHUHHPOBAHUE, IOJIOKUTEIFHOE JOMHHUPOBAHUE W TPOMEKYTOYHOE
HacienoBanue. B 2019-2020 rr. ycranosiena Bbicokas OKC maTtepuHCKux copToB XOpC U
Tposia, Beicokue 3¢pdextsr CKC marepunckux kommoneHToB TposiH, Datcha, Gladys, Grace,
Tarynok, MouepH, I'epkyinec u oTHOBCKMX Arpapiii u Scrabble. Breimenensl ruOpuaHbie
KOMOWHAIMH ¢ HAUOOJIBIIEH BEPOATHOCTHIO MOSBJICHUS TPAHCTPECCUBHBIX CETPEraHTOB.

Kniouesvie cnosa: sumensv apoeoui, npoOyKmusHOCMb, HAC1e008aHue, CMeneHb OOMUHAHMHOCHIU,
Mun 83aumMo0ecmeust 2eHos8, 0owas u cneyugpuueckas komounayuonras cnocoornocmos (OKC u

CKC).

PERFORMANCE INHERITANCE AND COMBINING ABILITY OF SPRING BARLEY
ACCESSIONS

Zymogliad O.V., Kozachenko M.R., Vasko N.I., Solonechnyi P.M., Vazhenina O.E., Naumov O.G.
Plant Production Institute nd. a. V.Ya. Yuriev of NAAS, Ukraine.

Purpose and objectives. To establish the gene interaction types in the performance inheritance, to
evaluate the combining abilities and effects of genes for this trait in spring barley accessions.

Materials and methods. We investigated 75 F; spring barley hybrid combinations derived from
crossing 25 female forms with three male ones (chaffy and naked). Crossing was conducted in
accordance with topcross design. F; seeds and parents were sown with a cassette breeding
planter SKS-6A. Grain pea was the forecrop. The plot area was 0.20 m”. The interrow distance
was 0.20 m; the inter-plot tracks were of 0.50 m. Crossings were performed in two replications.
Plants were harvested manually, with roots.

For structural analysis, 20 typical plants were chosen from each F; hybrid population, and the
performance inheritance was determined by dominance degree (h,). The obtained data were
grouped and gene interaction types were determined as per G.M. Beil and R.E. Atkins’s
classification. Using two-factor analysis of variance in STATISTICA 10, we found significant
differences between the GCA and SCA variances for the performance and evaluated the
combining ability effects.

Results and discussion. In 2019-2020, the features of 22 spring barley cultivars and three lines
were described in terms of the gene interaction types in the performance inheritance and
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combining ability. On this basis, the prospects of biotype selections were evaluated. In the arid
conditions of 2019, F; only showed positive over dominance, while in favorable 2020 the
inheritance types varied from positive to negative overdominance. In the two years, the general
combining ability was high in female cultivars Khors and Troian. The male components did not
show consistently high GCA for the both years. Hybrids between accessions with a high GCA
and accessions with a lower or intermediate GCA may be promising in breeding due appearance
of positive transgressions in the offspring. In 2019, the SCA effects were significantly strong in
female forms Troian, Datcha, Gladys, Grace, Gatunok, Modern, and Herkules and in male forms
Ahrarii and Scrabble.

Conclusions. The study found that the gene interaction types in the spring barley performance
inheritance depended on cross combinations and growing conditions. In unfavorable 2019, F,
only showed positive overdominance (heterosis), while in favorable 2020, positive
overdominance, positive dominance and intermediate inheritance were observed. In 2019-2020,
the high GCA was seen in female cultivars Khors and Troian. The strong SCA effects were
noticed in female components Troian, Datcha, Gladys, Grace, Gatunok, Modern, and Herkules
and male forms Agrarii and Scrabble. The hybrid combinations with the maximum probability of
producing transgressive segregants have been selected.

Key words: spring barley, performance, inheritance, dominance degree, gene interaction
type, general and specific combining abilities (GCA and SCA).
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