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VARIABILITY AND GENETIC CONTROL OF THE “SEEDLINGS-EARING” INTERPHASE
PERIOD IN SPRING BARLEY UNDER WATER DEFICIT
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When creating cultivars with potential performance and adaptability, one should determine
the roles of genotype and environmental factors in yield formation. Phenomenological and genetic-
biometric methods were used for this purpose. As to the genetic control of earing time, incomplete
intra-locus dominance and inter-locus additivity were determined, suggesting a possibility of
selection starting from F3, with cultivar Svarozhych as a source of fast ripening and cultivar Bohun
as a source that extends this period length.
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Introduction. Barley grain is a significant contribution to the food security and export
capacity of Ukraine. Yield reflects biotic and abiotic factors affecting plants during their
development. In the future, the gross production should be increased due to boosted yields, which
can be ensured via breeding/genetic improvement of this crop and creation of modern cultivars for
changing environmental conditions. This problem can be solved through a systemic approach to the
breeding process in order to identify limiting factors, to involve new genetic diversity, and to
optimize assessments and selections.

Literature review and problem articulation. Most economically valuable traits are
quantitative, and their expression is mostly determined by environmental conditions, which have
the greatest effects on the formation of a trait in the plant ontogenesis. Depending on limiting
factors, the genetic control of the trait changes.

The growing period is one of the most important indicators determining the areal of a
cultivar, its potential and actual yields, as well as other features such as drought resistance, grain
quality, resistance to diseases and pests [1, 2].

Barley is an early ripening crop, and its growing period depends both on the ecological zone
and on the genotype, varying 55 to 95 days or even wider. An investigation of collection accessions
under water deficit showed that the most productive genotypes had growing periods of 69—-80 days.

It is known that the growing period consists of two phases: vegetative (“seedlings—earing”)
and reproductive (“earing-ripening”) ones. The soil and clime effects during these phases differ
greatly. The variability of the “seedlings-earing” period is strongly associated with on the
biological/genetic characteristics of cultivars (Vrn, Ppd genes), while the “earing—ripening” phase is
usually influenced by temperature and humidity [3—7]. In addition, it was revealed that there was a
strong correlation between the vegetation length and the (“seedlings-earing” interphase period, so it
is important to study this feature [8].

The responses of cultivars to the photoperiod and the air temperature by accelerating or
slowing down the earing phase also affect the yield. In years with early dry springs and high air
temperature, some collection accessions began earing on May 25-27, while others delayed earing
because of a short photoperiod and did not sprout until May 30—June 1, but they better tillered, and,
with a significant amount of water, gave larger yields, forming spikes later and simultaneously.
Cultivars that are very responsive to the photoperiod did come into ear until June 4-5, but their
plant performance was optimal provided good water supply.

Sowing of collection accessions in different timeframes with various seeding rates
demonstrated that genotypes with optimal growing periods were highly plastic and their plant
performance slightly decreased, which was manifested as a decrease in the grain number per spike
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and 1000-grain weight. Such features of cultivars are taken into account when one selects parents
for hybridization.

At present, there extensive experimental data on the inheritance of the “seedlings—earing”
interphase period in cereals. Literature review revealed that in the first-generation (F;) hybrids the
vegetation length was under polygenic control and could be much shorter than the more short-
season parent, equal to that in either of the parents, intermediate compared to the parents, or longer
than that in the more late-ripening original cultivar [9—10].

When the genetics of the “seedlings-earing” interphase period was studied, the prevalence of
an additive-dominant complex of genes in the determination of this trait was demonstrated, i.e.
intra-locus dominance and inter-locus additivity were noticed. [7, 11-14]. As a rule, a partial, not
complete or complete dominance, and sometimes overdominance are observed inside loci. This
phenomenon is attributed both to the assortment of cultivars involved in experiments and to the
meteorological conditions during the plant vegetation. The fact that the dominant genes shorten the
earing time and the recessive ones extend it is very important [ 15—18].

Purpose and objectives. Therefore, our purpose was to determine the variability and
genetic control of the “seedlings—earing” interphase period in spring barley under water deficit, to
theoretically substantiate generations for selection in the diallel crossing design using cultivars bred
at different breeding institutions and of different ecotypes, thereby solving the problem of
shortening the spring barley breeding process.

Material and methods. The study was conducted at Donetsk State Agricultural Station of
NAAS of Ukraine. In 2018-2019, hybridization was performed and over 150 grains for each
combination were obtained. In 2019-2020, the field experiments were laid out; cultivars and
hybrids were sown within the optimal timeframe. The plots were arranged as per a P; F; P, scheme.
The row length was 1.5 m. A cassette seeder SKS-6-10 was used. The nutrition area was 10 cm x
20 cm. The experiments were carried out in three replications. The predecessor was black fallow.

The following cultivars were involved in the diallel crossing: Partner (variety nutans Schiibl,
short-season) bred at Donetsk Institute of Agroindustrial Production; Baskak (variety nutans
Schiibl, steppe ecotype, short-season) and Svarozhych (variety nutans Schiibl, steppe ecotype,
short-season) bred at Dnipro State Agrarian and Economic University; Komandor (variety nutans
Schiibl, steppe ecotype, mid-ripening) bred at the Breeding and Genetic Institute; Bohun (variety
nutans Schiibl, forest-steppe ecotype, mid-ripening) bred at VYa Remeslo Myronivka Institute of
Wheat.

Data were processed using the package of applications for processing genetic and breeding
experiments "EliteSystems gr." developed by the PPI nd.a. V.Ya. Yuriev NAASU. Based on
genetic analysis, the following Hayman parameters were determined: P3 — r (Wr + Vr;, Xp —
correlation coefficient between the sum of Wr + Vr and the mean values of traits in the parents,
which characterizes the direction of dominance; P6 — (VH,/D) —measure the average degrees of
dominance over all loci in the population; P9 — (1/4 Hy/H;) — mean value of plus or minus alleles of
all loci; P13 — (N4DH, + F/N 4DH,-F) — ratio of the total number of dominant genes to the total
number of recessive genes in the parental cultivars, where D, H; and H; are components of variation
attributed to genes with additive effects, dominant and recessive genes, respectively. The genetic
control was assessed using Hayman graphs (dependence of Wr on Vr — respectively covariance and
variance) and the parameters. In a Hayman graph, the relationship between Wr and Vr is expressed
through the linear regression coefficient by. We used these parameters, which relatively really
describe the organization of a quantitative trait, as V.A. Dragavtsev did in his study (1995). The
parameters of adaptability, stability of genotypes and environment as a background for yield-
oriented selection were calculated by A.V. Kilchevskiy and L.V. Khotylyova’s method (1997).
Analysis of variance and correlation analysis were performed in compliance with B.A.
Dospekhov’s recommendations (1985). The GCA effects and SCA variances were calculated by
V.G. Volf and P.P. Litun’s method (1980) [19-23].

The weather in 2019-2020 was characterized by various hydrothermal indicators, favoring
comprehensive assessments of starting material of spring barley for productive and adaptive
potentials as well as for the “seedlings-earing” interphase period.
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Figure 1. Weather conditions during the spring barley vegetation in 2019-2020

Results and discussion. In our study, the “seedlings—earing” interphase period in the
cultivars varied 42.8 days to 49.1 days in 2019 (Table 1).

Table 1.
“Seedlings-earing” interphase period in the spring barley cultivars, days
Cultivar Years Mean
2019 2020 (2019-2020)

Partner 42 45 44
Baskak 41 45 43
Svarozhych 40 46 43
Komandor 42 46 44
Bohun 48 50 49
Mean 42 47 44
LSDys 1.08 0.98 —

In F; hybrids, the “seedlings-earing” interphase period varied significantly, depending on
crossing of cultivars of different ecotypes (Table 2).

Table 2.
“Seedlings-earing” interphase period in F; spring barley hybrids , days
Hybrid combination 2019 2020 (20 %31(1)2 0)
Partner / Baskak 41 46 44
Partner / Svarozhych 42 46 44
Partner / Komandor 42 46 44
Partner / Bohun 42 45 44
Baskak / Partner 40 45 43
Baskak / Svarozhych 41 45 43
Baskak / Komandor 41 45 43
Baskak / Bohun 41 46 44
Svarozhych / Partner 41 46 43
Svarozhych / Baskak 41 47 44
Svarozhych / Komandor 41 47 44
Svarozhych / Bohun 40 45 43
Komandor / Partner 41 45 43
Komandor / Baskak 42 46 43

96



Komandor / Svarozhych 41 45 43

Komandor / Bohun 42 46 43
Bohun / Partner 45 49 47
Bohun / Baskak 46 50 48
Bohun / Svarozhych 45 49 47
Bohun / Komandor 46 51 49
Mean 42 47 44
LSDys 1.09 1.03 —

Not significant differences the “seedlings—earing” interphase period between the cultivars
and F; hybrids and its variability, depending on the hydrothermal mode in the study years, were
demonstrated by analysis of variance (Table 3).

Table 3
Shares of the factor effects on the variability of the “seedlings—earing” interphase period in
spring barley
Factor mS Fr F; %
Environmental conditions (A) 3332.32 6646.74 3.96 99.76
Genotype (B) 5.11 9.89 1.69 0.15
Interaction (AxB) 2.38 4.61 1.65 0.07
Error 0.52 - - 0.02

Thus, the share of the first factor (A) was 99.76% of the total variability of the trait, and the
shares of genotype and genotype-environment interaction were only 0.15% and 0.07%,
respectively.

The equality of the group mean values for cultivars and hybrids indicates, firstly, a
intermediate type of inheritance, and secondly, the predominance of additive effects in the
determination of the trait. This was confirmed by analysis of the combining ability of the cultivars
in their hybrids. Table 4 shows that the share of the GCA variances was 70.8% of the total
variability of the trait.

Table 4
Combining ability of the spring barley cultivars for the “seedlings-earing” interphase period
Parameter 2019 2020
ms % ms %
GCA 7.59* 70.8 1.68* 79.5
SCA 1.93* 18.0 0.31* 14.5
PE 1.19* 11.2 0.13 6.0
*P <0.05

Significant influence and SCA variance, the effects of allelic and non-allelic interactions
were higher in a less favorable year: 18% vs. 14.5%.

Analysis of the hybrid combinations indicates that the female effect, which increases the
earing time, was seen in the hybrid combinations Partner/Komandor, Komandor/Baskak,
Bohun/Baskak, and Bohun/Komandor. Of the cultivars under investigation, Baskak and Svarozhych
reduced the earing time, while Komandor and Bohun increased it, and the GCA effects were most
pronounced in the latter (Table 5).

Table 5
GCA effects (di) of the spring barley cultivars for the “seedlings—earing” interphase period
Names of graph . Mean
points (Fii. 5) Cultivar 2019 2020 (2019-2020)
1 Partner -0.27 -1.010 -0.68
2 Baskak -0.14 -0.22 -0.18
3 Svarozhych -0.45 -0.12 -0.28
4 Komandor 0.41 0.13 0.27
5 Bohun 0.46 1.32 0.89
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Genetic analysis was performed by Hayman’s method (Fig. 2). Evaluation of the Wr—Vr
difference homogeneity using t-test revealed no epistatic interaction (t = 0.21 and 0.10
insignificant).

The regression line passes above the origin, indicating the leading role of dominance in the
genetic control of the “seedlings—earing” period. This is confirmed by the indicator of medium
degree of dominance (P6 = 0.76 and 0.79).

The divergence of the cultivar points along the regression line is significant, indicating the
differentiation of the genotypes by the presence of dominant and recessive genes.

2019

P30.32 +0.40
o~ P6 0.76

P9 0.16

P13 1.17

2020

P30.53 +£0.32
P60.79

P9 0.19

P13 1.423

Figure 2. Dependence between covariance (Wr) and variance (Vr) of the “seedlings—earing”
interphase period in the spring barley cultivars.

In 2019, Partner and Komander were in the dominant zone, Baskak, Svarozhych and Bohun
— in the recessive one.

In 2020, Svarozhych and Komandor were in the recessive zone, and Bohun moved from the
recessive zone to the dominant one. In general, the location of the cultivars along the regression line
is relatively stable. Positive correlation coefficients between Wr + Vr and Xp (P3 = 0.32 + 40 and
0.52 £ 0.32) indicate the stability of genetic systems determining the barley earing time, but they
are insignificant, indicating the dominance direction, i.e. both dominant and recessive genes can
reduce or increase this trait.
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In the loci that show dominance, the product of the frequencies of positive and negative
alleles was asymmetric, the P9 index was 0.16 and 0.19 for the study years, respectively, i.e. not
equal to 0.25, and the ratio of the total number of dominant genes to the total number of recessive
ones, proceeding from the values of >1, indicates prevalence of the former. In the genetic control of
the “seedlings-earing” interphase period, incomplete intra-locus dominance and inter-locus
additivity were recorded.

The prevalence of the additive-dominant genes in the heredity of the “seedlings—earing”
interphase period suggests a possibility of selecting desired genotypes in the early generations,
starting with F3. Svarozhych can be used as a source to reduce the “seedlings—earing” interphase
period, while Bohun can lengthen it. This trait is controlled by a single genetic system.

Conclusions. Cultivars of different ecotypes bred at different breeding institutions, with due
account for their competitiveness in terms of performance, were taken as initial components.

Of crossing designs, we preferred diallel crossing for the following reasons: it allows
obtaining the full range of combinatorics of the parents’ genetic information. The assemblage of F;
hybrids and parental cultivars gives a typical segregation. Starting selection, we have an idea about
the trait inheritance and can determine from which generation to start it.

Positive correlation coefficients between Wr + Vr and Xp (P3 = 0.32 &+ 40 and 0.52 + 0.32)
indicate the stability of genetic systems determining the barley earing time, but they are
insignificant, indicating the dominance direction, i.e. both dominant and recessive genes can reduce
or increase this trait. The trait is controlled by a single genetic system, so selection can be based
both on dominant alleles and on recessive ones, regardless of whether or not they reduce
“seedlings—earing” interphase period. One should prefer recessive alleles, because they can be
manifested in F».

Svarozhych can be used as a source to reduce the “seedlings-earing” interphase period,
while Bohun can lengthen it.
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MIH/THBICTb 1 TEHETHYHHUH KOHTPO./Ib TPUBAJTOCTI MDK®A3HOT O IIEPIOTY
CXOH-KOJIOCIHHA Y AYMEHIO APOI'O B YMOBAX HE/]OCTATHBOI O
3BOJIOKEHHA

Bamenko B.B., IlleBuenko O.0.

JIHInpOBChKMI Iep>KaBHUMN arpapHO-eKOHOMIYHHM yHIBEpCUTET, YKpaiHa

Merta pocainkenb. BuzHaueHHsS] MIHJIMBOCTI Ta T€HETUYHOTO KOHTPOJIO TPUBAIOCTI MIk(pa3HOTO
nepioly CXOJIU—KOJIOCIHHS STUMEHIO SIPOro B YMOBaxX HEJIOCTATHHOT'O 3BOJIOKEHHS, TEOPETHUUHE
OOTpYHTYBaHHSI TOKOJIIHHS J000pYy MpH [JlaJiefbHIA CXeMl CXpEeUlyBaHHS COPTIB PI3HUX
CEeNIeKLIHHMX YCTaHOB Ta EKOJOTIYHUX THIIIB, IO BHUPINIye 3aBAaHHSA 10 CKOPOYEHHIO
CEJIEKLIHHOTO MPOLIECY AUYMEHIO IPOTO.

Marepiaa i meroau. JlocnimkeHHs: mpoBoAMIn Ha JIOHELbKIN Jep:kaBHIN CLIbCHKOIOCIOAapChKIN
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crannii HAAH VYkpaiaun. B 2018-2019 pp. BukoHaHO TiOpuan3aliito, mo KOXKHIM KOMOIHAIi
orpumano Outbmie 150 3epen. B 2019-2020 pp. 3akiageHo MOJIbOBHUN AOCIHIJ B ONTUMAabHI
CTPOKH, BHUCISIHO COpTH Ta TiOpuau 3a cxemoro P; F; P, , nomxkwunHa psaka 1,5 M. KaceTHOIO
ciBasikoto CKC-6-10, uroma xwusneHast 10x20cMm, MOBTOPHICTh — TPHPA30Ba, MOMEPEIHUK —
YOPHUH Tap.

biomerpuuHuii aHami3 OTpUMaHUX pe3yJIbTaTiB mpoBeneHo 3a mporpamoro [T OCTE
«EliteSystems gr.», po3po6aenoro IP im. B.S. IOp'eBa HAAHY. Ha ocHOBI TeHETHYHOTO aHaJi3y
BU3HAYEHO HACTYIIHI MapaMeTpu XeimMaHa.

Oo6rosopenHsi pe3yabTaTtiB. TpuBaiicTh MiK(}a3HOTO MEPioay CXOIU—KOIOCIHHS Y copTiB B 2019
p. BapitoBasia B Mexax 42,8—49,1 nobu. Y riGpuaiB mepuioro mokoJiHHA el Mixkda3sHU nepion
3HAYHO BapilOBAaB BiJl CXPEIIYBAaHHS COPTIB PI3HUX EKOTHIIIB.

HoctoBipauii BrumB Bapianc CK3, edektn aneapbHOI Ta HeaJledbHOI B3aEMOJIIT € BUIIIMMHU B MEHII
cnpusitnuBuid pik, 18% mporu 14,5%. 3a anamizoMm riOpuIHUX KOMOIHAIIH MaTEPUHCHKUN
e(eKT, mpu SKOMY 30UIBIIYETHCS TEPMiIH KOJOCIHHS, YCTAaHOBJICHO B TIOpHUIHUX KOMOIHAIIisIX
[Taptaep/Komanmop, Komanmop/backak, boryn /backak, boryn/Komanmop. Cepex copTiB
CKOPOYYIOTh CTpOKH KojociHHA backak Ta Capoxud, monoBxkyioTh — Komanmop 1 borysn, y
octanHboro edexru 3K3 € HaltOIIbII BUPAKEHUMHU.

[TepeBipka ogHOpiAHOCTI pi3HUIT Wr—VT uepe3 KpuTepiii t He BUSBUIIA €MICTaTUYHOI B3aeMOIl ((t =
0,21 i 0,10 me3znauymie). JliHis perpecii MPOXOIUTH BHUIIE IMOYATKYy KOOPIWHAT, IO BKA3ye Ha
MPOBIJIHY POJb JOMIHYBaHHS B T€HETUYHOMY KOHTPOJII TEPMIHY Mepioay cxoau—Konocinus. Le
HiATBEPIKYETHCS TOKa3HUKOM CepeHboro cryneHro aominysanus (I16 = 0,76 i 0,79). Poz6ir
TOYOK COPTIB B3MIOBXK JiHIT perpecii € 3HAYHUM, 110 BKa3zye Ha AUQEpeHLialil0 TeHOTUIIIB 3a
HASBHICTIO JOMIHAHTHUX Ta PEIIECUBHUX I'EHIB.

VY 2019 poui B noMiHaHTHI# 30H1 oruaMIKcs coptu [TaptHep 1 Komanaop, B penecuBHiii — backak,
Caapoxwuu i boryn. ¥V 2020 poui — B peniecuBHiii 30H1 coptu Capoxxud, Komannop, copt boryn
MEePEMICTUBCA 13 PEIECUBHOI 30HH B JOMIHAHTHY. B 1iloMy po3TamiyBaHHSI COPTIB y3[0BXK JiHI1
perpecii € BiTHOCHO cTaOimbHUM. Y JIOKyCaX, SKi HMPOSBIAIOTH JOMIHYBaHHS, TOOYTOK 4acTOT
MO3UTUBHUX 1 HEraTUBHHUX ayelieil acUMeTPUYHUN, a BIJHOUICHHsS 3arajbHOi KUIBKOCTI
JOMIHAHTHUX TEHIB J0 3arajibHOi KUTBKOCTI PEIECHUBHUX, BUXOISYM 13 TMapaMmerpiB OiibIie
OJIMHIII, BKa3ye Ha MepeOuUIblIeHHS MepunX. Y TeHeTUYHOMY KOHTPOJi Mik(azHOTO Hepioay
CXOU—KOJIOCIHHS (PIKCYETHCSI HEMOBHE BHYTPIIIHHOJIOKYCHE JIOMIHYBAaHHS Ta aJUTHBHICTD MiX
JIOKYCaMH.

BucHoBkH. 3a BUXIJHI KOMIIOHEHTH OyJl0 BHUKOPHUCTAHO COPTHU PI3HUX CENIEKIIMHHUX YCTaHOBI
€KOTHIIIB 3 ypaxXyBaHHSAM X KOHKYHKYPEHTHOCTI 3a MPOAYKTUBHICTIO. Cepell CXeM CXpellyBaHHs
nepeBary HaJaHO JlajielbHIM, Tak SK BOHA JO3BOJSE OTPUMATH BCeOIUHY KOMOIHATOPUKY
reHeTu4Hoi iH@opmauii komnoHeHTiB. CykynHicTh TiOpuaiB F; 1 GaTbKIBCHKHX COPTIB HaJae
TUTIOBE po3mierieHHs. [lounHatoun 1o00pH, MaeEMO YSBJICHHS PO CIIAJAKOBICTh O3HAKH Ta 3MOTY
BU3HAYUTHUCS, 3 AKOTO MIOKOJIIHHS HOT0 MOYNHATH.

[TozutuBHI 3HaYeHHs KoediiieHTiB Kopemsii mix Wr + Vr ta Xp (I13 = 0,32 + 40 Ta 0,52 £ 0,32
CBiYaTh MPO CTAOLIBHICTh T€HETHUHUX CHUCTEM, JAETEPMIHYIOUMX MDXK(pa3HUM mepion cXoau—
KOJIOCIHHSI STYMEHIO, HEJOCTOBIPHHMM 3B'I30K BKa3ye Ha CHPSIMOBAHICTb JOMIHYBaHHS, TOOTO
CKOpOYYBaTH abO TOJOBXKYBAaTH TPUBATICTh MOXKYTh SIK JOMIHAHTHI, TaK 1 PELECHBHI TEHU.
KoHTposib 03HaKH 3MIMCHIOETHCS OJIHIEID TE€HETUYHOK CHUCTEMOIO, M00Ip MOXJIWBHUM SK Ha
OCHOBI JIOMIHaHTHHUX, TaK 1 peunecuBHUX aneneid. [lepeBary MOLIIBHO HaslaBaTH PELECHUBHUM
ajesM, TOMY IO IX MPOsIB MOXJIMBUH B F).

3a  JpKepeno  KOPOTKOro — Mik(asHOro  mepiofy  CXOAM—KOJOCIHHA  PEKOMEHIYEThCS
BUKOPUCTOBYBaTH copT CBapoXKuY, a [HKEPEIo TPUBAJIOro nepiony — boryH.

Knrwwuosi cnosa: sumine apuu, copm, 2iopud, mpueanicms mixcghazno2o nepiody cxoou—
KONOCIHHS, KOMOIHAYIHA 30aMHICMb.

H3MEHYHUBOCTbh H TEHETHYECKHH KOHTPO.Ib MEXK®A3HOI'O ITEPHO/A

BCXO/IbI-KOJIOLIEHUE AYMEHA APOBOI'O B YC/IOBUAX HE/IOCTATOYHOI' O
YBIIA’KHEHHUA
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Bamenko B.B., [lleBuenko A.A.
JIHEenpOBCKU rOCYJapCTBEHHBIN arpapHO-3KOHOMUYECKUM YHUBEPCUTET, Y KpauHa

Meas  wmcciaeqoBaHMM. Ormpenenenre  M3MEHYMBOCTM M TE€HETUYECKOTO  KOHTPOJIS
MPOJODKUTEIFHOCTH MeX(a3HOro mepruoaa BCXObI-KOJIOUICHHE SYMEHS SPOBOTO B YCIOBHSX
HEIOCTaTOYHOTO YBJIAXKHEHHS M TEOpPETUYECKOe OOOCHOBaHME TMOKOJEHUS OTOOpa TpHu
JUAJeIbHOM CXEME€ CKpEIIMBAaHUSA COPTOB PAa3jIUYHBIX CEJIEKIUOHHBIX YUYPEKICHUU U
HKOJIOTMUYECKUX THIIOB, PEIIAeT 3aJauyM 0 COKPAILEHUIO CEJEKLHOHHOIO Ipolecca SYMEHS
SPOBOTO.

Marepuanbl u Mmeroabl. MccienoBanusi mpoBefeHbl Ha J[oHEUKOW rocymapCTBEHHOU
cesnbekoxo3zsaicTBeHHoW  ctanuuun  HAAH  Vkpaumnel. B 2018-2019 rr. BblInosnHeHa
rudpuan3aIys, 1Mo Kax 0 komOuHamu noaydeHo 6omee 150 3epen. B 2019-2020 rr. 3amoxeH
MIOJICBOM OTBIT B ONTHUMAaJIbHBIE CPOKH, BBICESHBI copTa M Tubpuasl no cxeme Py Fy P, nnuna
panka 1,5 m kaccerHou cesnikoit CKC-6-10, mmomaas nutanus 10x20 cMm, moBTOpeHHE —
TPEXKPATHOE, IPEIIECTBEHHUK — YEPHBIN IIap.

buomerpuyeckuii aHanM3 MOJYYEHHBIX pe3yiabTaroB mpoBeAeH o mnporpamme [T OCI'E€
«EliteSystems gr.», paspabdoranHoir B NP um. B.S. HOpreBa HAAHY. Ha ocnoBanuu
T€HETUYECKOI0 aHAJIU3a OIPEIeNICHbI IapaMeTpbl XelMaHa.

OO0cyxnenune pe3yJbTaToB. [IponomKUTENBHOCTE MEX(PA3HOrO MEPUO/a BCXOABI-KOJIOIMIEHUE Y
copToB BapbupoBasia B mnpenenax 42,8-49,1 cyrok. Y ruOpuIOB TEPBOrO IMOKOJCHUS
MeX(a3HbIi MepuoJi BCXObI—KOJIOLIEHUs] 3HAUUTENbHO BapbHUpPOBAl OT CKPELIMBAHUS COPTOB
pa3nuuHbix SKoTunoB. JloctoBepuoe BnusiHue Bapuanc CKC, 3¢dekTsl annenbHoro u
HEaJUIEIbHOTO B3aMMOJICUCTBHS BBIIIE B MeHee OmarompustHeii ron, 18% mporuB 14,5%.
AHanu3 THOPUAHBIX KOMOWHAIMK YKa3bIBAaeT, 4YTO MAaTEPUHCKHH 3PdeKT, Mpu KOTOPOM
YBEIMYMBAIOTCS CPOKM KOJIOUICHHUsS, MPHCYTCTBYET B THOpWAHBIX KomOmHammsax Ilaptaep /
Komannop, Komannop / backak, MUII boryn / backak, MUII boryn / Komannop. Cokpamator
cpoku koJomeHusi copra backak u Capoxuy, yBenuuuparoT Komangop u borys, y nocineanero
s dextsr CKC Hanbonee BbIpaKeHBI.

IIpoBepka omHOpoAHOCTH pasHULBI Wr—Vr dyepe3 KpuTepuid t HE BBISBHJIA SMHMCTATHYECKOE
B3aumoeicteue (t = 0,21 u 0,10 He3HaunTenbHOE). JIMHUS perpeccuu MPOXOIUT BBIIIE Hadaja
KOOpJIMHAT, YTO YyKa3blBa€T Ha ONPEACNSAIOIIYI0 pOJib JOMHUHMPOBAHUS B TE€HETUYECKOM
KOHTpOJie MeX(]a3HOro mnepuoaa BCXOJbI—KOJIOIIEHHE. DTO TOATBEPXKIAECTCS IOKa3aTelleM
CpeIHEel CTeneHu JOMHHHpOBaHUS. Pa3zber Touek COPTOB BIOJIb JIMHUU pPErpPecCUu
3HAUUTENbHBIN, 4TO yKa3bIBaeT Ha MU (epeHIuaIiio FTeHOTUIIOB MPY HAJTHYUU JOMUHAHTHBIX U
PELECCUBHBIX T€HOB.

B 2019 rony B nomuHaHTHOH 30HE oka3anuch copra Ilaprep u Komannop, B peieccuBHOM — copTta
backak, Capoxuu u boryn. B 2020 roxy — B peneccuBHoi 30He CBapoxkuy, Komanmop, copt
boryH nepemecTuics ¢ peleCCUBHOMW 30HBI B JOMHUHAHTHYIO. B 11€10M pacrnosiokeHue copToB
BJIOJIb JIMHUM PErpeccud OTHOCUTENIbHO cTabwibHOe. B Jokycax, mposBisSIOIIMX
JOMUHUPOBAHUE, TMPOU3BEACHHE YACTOT TMOJOXKHUTEIbHBIX M OTPHUILATENIbHBIX  aJljIesien
ACUMMETPUYHO, @ OTHOUIEHHE OOIIEro KOJMYECTBA JOMHUHAHTHBIX T'€HOB K OOIIEMY YHCIy
PELIECCUBHBIX, UCXO/IS U3 NTAPaMEeTPOB KOTOPBIH OOJIbIlle €ANHUIIBI, YKAa3bIBAET Ha peobiaiaHue
nepBbIX. B reHeTnyeckoM KOHTpose (PUKCUPYETCs HEMOJIHOE BHYTPHIIOKYCHOE JOMUHHUPOBAHUE
Y aJIMTUBHOCTb MEX/Y JIOKYyCaMH.

BbiBoabl. B kadecTBe HMCXOAHBIX KOMIIOHEHTOB, IPHBIIEYEHBI COpPTA PA3HBIX CEJIEKLMOHHON
YUPEXKJIEHUN M DKOTHUIIOB C YYETOM HX KOHKYPEHTHOCTH IO HpOAyKTHBHOCTH. W3 cxem
CKpEIIMBAaHMUS NPEUMYIIECTBO OTAAHO JUAJIENbHOM, TaK KakK OHA II03BOJISIET IOJIYYHUTh
BCECTOPOHHIOI0 KOMOHMHATOPHKY T'€HETHYECKOH HH(popManuu KOMIOHEHTOB. COBOKYITHOCTh
rudpuaoB F| v poauTenscKkux cOPTOB MpEeAOCTaBIsIeT TUIMYHOE paciuersienue. Haunnas ot6op,
MMEEM IIPEJCTaBICHUS O HACJIEICTBEHHOCTH NPU3HAKa U BO3MOKHOCTH OIPEAEIUTHCS, C KAKOTrO
MOKOJICHUS] €r0 HAYNHATb.

[TonoxwurenbHble 3HaUeHUS K03 uimentoB koppensun mexay Wr + Vru Xp (I13 = 0,32 £ 40 u
0,52 + 0,32) cBuAeTEIbCTBYET O CTAOMJIBHOCTU T'€HETUYECKUX CHUCTEM, JIETEPMHHHUPYIOIIHUX
Mesk(a3HbIM Mepro] BCXOIbI—KOJIOIIEHHS TUYMEHS IPOBOr0, HEJAOCTOBEPHAs CBA3b YKA3bIBACT HA
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HaIpaBJICHHOCTh JOMHUHUPOBAHMS, TO €CTh COKpAIlaTh WM YIJUHATh MeEX(a3HbIA TEPHOT
MOFYT KaK AJOMHUHAHTHBIC, TaK H peuecanHLIe T'CHBI. KOHTpOHB HpI/ISHaKa OCyH_[eCTBJ'DICTCSI
OJIHOW TEHETHYECKOW CHCTEMOM, OTOOpP BO3MOXXEH KaK Ha OCHOBE JOMHHAHTHBIX, TaK W
PEIECCUBHBIX aJUIeliel, HE3aBUCHUMO OT TOTO, COKPAIIAOT WM YJIMHSIOT OHU MEX(a3HbIN
nepuo1 Bexoasl—Kojomenue. [Ipeanourenue cieayer oTaaBaTh PEIECCUBHBIM aJUICIIsIM, IIOTOMY
9TO WX MPOsIBIICHUE BO3MOXKHO B F,. B KauecTBe nCTOUHMKA COKpalIeHus Mexk(a3HOro meproia
BCXOJIbI—KOJIOIIEHHUS UCIIOB30BaTh cOpT CBapokuy, a Ha €T0 yBeJIMUYEeHHUE — boryH.

Knroueevie cnosa: sumenv saposoul, copm, eubpud, medicghasuvili nepuoo Bcxo0vl—
KOJIOWeHUe, KOMOUHAYUOHHAS CHOCOOHOCTb.

VARIABILITY AND GENETIC CONTROL OF THE “SEEDLINGS-EARING” INTERPHASE
PERIOD IN SPRING BARLEY UNDER WATER DEFICIT

Vashchenko V.V., Shevchenko A.A.
Dnipro State Agrarian and Economic University, Ukraine

Purpose. To determine the variability and genetic control of the “seedlings—earing” interphase
period in spring barley under water deficit, to theoretically substantiate generations for selection
in the diallel crossing design using cultivars bred at different breeding institutions and of
different ecotypes, thereby solving the problem of shortening the spring barley breeding process.

Material and methods. The study was conducted at Donetsk State Agricultural Station of NAAS
of Ukraine. In 2018-2019, hybridization was performed and over 150 grains for each
combination were obtained. In 2019-2020, the field experiments were laid out; cultivars and
hybrids were sown within the optimal timeframe. The plots were arranged as per a P, F; P,
scheme. The row length was 1.5 m. A cassette seeder SKS-6-10 was used. The nutrition area was
10 em x 20 cm. The experiments were carried out in three replications. The predecessor was
black fallow.

Data were processed using the package of applications for processing genetic and breeding
experiments "EliteSystems gr." developed by the PPI nd.a. V.Ya. Yuriev NAASU. Based on
genetic analysis, the Hayman parameters were determined.

Results and discussion. The “seedlings—earing” interphase period in the cultivars varied 42.8 days
to 49.1 days. In F; hybrids, the “seedlings—earing” interphase period varied significantly,
depending on crossing of cultivars of different ecotypes. Significant influence and SCA variance,
the effects of allelic and non-allelic interactions were higher in a less favorable year: 18% vs.
14.5%. Analysis of the hybrid combinations indicates that the female effect, which increases the
earing time, was seen in the hybrid combinations Partner/Komandor, Komandor/Baskak,
Bohun/Baskak, and Bohun/Komandor. Baskak and Svarozhych reduced the earing time, while
Komandor and Bohun increased it, and the GCA effects were most pronounced in the latter.

Evaluation of the Wr—Vr difference homogeneity using t-test revealed no epistatic interaction (t =
0.21 and 0.10 insignificant). The regression line passes above the origin, indicating the leading
role of dominance in the genetic control of the “seedlings—earing” period. This is confirmed by
the indicator of medium degree of dominance. The divergence of the cultivar points along the
regression line is significant, indicating the differentiation of the genotypes by the presence of
dominant and recessive genes.

In 2019, Partner and Komander were in the dominant zone, Baskak, Svarozhych and Bohun — in the
recessive one. In 2020, Svarozhych and Komandor were in the recessive zone, and Bohun moved
from the recessive zone to the dominant one. In general, the location of the cultivars along the
regression line is relatively stable. In the loci that show dominance, the product of the
frequencies of positive and negative alleles was asymmetric, and the ratio of the total number of
dominant genes to the total number of recessive ones, proceeding from the values of >I,
indicates prevalence of the former. In the genetic control of the “seedlings—earing” interphase
period, incomplete intra-locus dominance and inter-locus additivity were recorded.
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Conclusions. Cultivars of different ecotypes bred at different breeding institutions, with due
account for their competitiveness in terms of performance, were taken as initial components.

Of crossing designs, we preferred diallel crossing for the following reasons: it allows obtaining the
full range of combinatorics of the parents’ genetic information. The assemblage of F; hybrids
and parental cultivars gives a typical segregation. Starting selection, we have an idea about the
trait inheritance and can determine from which generation to start it.

Positive correlation coefficients between Wr + Vr and Xp (P3 = 0.32 + 40 and 0.52 + 0.32) indicate
the stability of genetic systems determining the barley earing time, but they are insignificant,
indicating the dominance direction, i.e. both dominant and recessive genes can reduce or
increase this trait. The trait is controlled by a single genetic system, so selection can be based
both on dominant alleles and on recessive ones, regardless of whether or not they reduce
“seedlings-earing” interphase period. One should prefer recessive alleles, because they can be
manifested in F,. Svarozhych can be used as a source to reduce the “seedlings-earing” interphase
period, while Bohun can lengthen it.

Key words: spring barley, cultivar, hybrid, “seedlings-earing” interphase period,
combining ability.
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