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Hasedeno pezynvmamu mpupiynux 0O0CHiONHCeHb 3 BUGUEHHS pe3)Ibmamie
VCNAOKYBAHHs eleMeHmi8 CmpyKmypu epodcaro y 2iopudie Fi i 2ibpuonux
nonynayiu F2 keaconi 3euuaiinoi (Phaseolus vulgaris L.) ¢ ymosax yenmpanvHoi
niozonu Ilpasobepescnozo Jlicocmeny. B pe3ynibmami npoeedeHux 00CHi0HCeHb 3
2ibpuonux nonynayiu euoineno rombinayii QUD0300565 x J3UD0302256;
QUDO0301041 x 3UD0300025 i QUD0300577 x 3UD0301041 6 2ibpuonomy
NOMOMCMBI AKUX, ICHYIOMb NO3UMUBHI MPAHCZpecii 3a O3HAKAMU: — KIIbKiCMb
3epen Ha pocauni; maca 1000 3epen; 3epHoéa NPOOYKMUBHICMb POCIIUH.
Vcnaokysauns  enemenmie cmpykmypu 6podicaio  8i00y8aemvCsa  3a  MUNOM
HAOOOMIHYBAHHAL.

Kniouosi cnosa: xsacons 36uuatina, 2iopuo, 2ibpuoHa nonyiayis, cmpykmypa
8pOJICaAl0, 2emepo3uUc ICMUHHUL, CMYNiHL OOMIHYB8AHHSA, CMYNIHb MPAHCIpPeci,
uacmoma mpancepecii.

Introduction. Theoretically, the formative process under intrinsic
hybridization, based on independent combining of genes, is unlimited. However,
different types of gene interaction, the phenomenon of genetic linkage, and
physiological correlations strongly limit the potential possibility of combining
features in hybrids [1].

The study of quantitative characteristics controlled by polymer genes is rather
complicated due to their significant variability, which depends on the environment
[2], and the overall picture of their inheritance and variability is masked by the
modifying effect of heterosis in the first generation. Newly created varieties should
have balanced development of all elements of productivity and resistance to abiotic
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and biotic factors, and not the maximum value of a separate characteristic [3-5].

Therefore, the objective of our research is to determine the level of variability
and to identify patterns of inheritance of valuable economic and biological features
for the selection of productive and adaptive forms of common bean (Phaseolus
vulgaris L.) by hybridological analysis.

To achieve this goal, it was necessary to solve the task of creating the source
material for the selection of high-yielding and adaptive varieties of common beans
for the Right-bank Forest-Steppe.

Research methodology. The research was conducted during 2014-2016 in
the conditions of the research plot of the Department of Plant Production, Selection
and Bioenergetic Cultures of Vinnytsia National Agrarian University.

The region where the research was conducted by its natural conditions refers
to the central subzone of the Right Bank Forest-Steppe. It is characterized by the
distribution of gray forest soils of light medium-loam mechanical composition.
The hydrothermal conditions of the 2014 and 2016 surveys were typical of the
average yearly indices of the research area. The year 2015 was marked by a
significant deficiency of precipitation and high temperature air conditions.

The research material were the varieties of common beans provided by the
National Center for Plant Genetic Resources of Ukraine [6] and hybrid
combinations obtained as a result of intervarietal crossings.

Sowing was carried out by the temperature regime of soil 10-12 °C at the
depth of seeding and stable increase of average daily air temperature. The
placement of the plots was consistent, the varieties were sown in a six-time
repetition. The wide-row sowing with a width of rows of 45 cm was used. The
total area of the plots was 1.35 m?, and the account one is 1.0 m?. Sowing was
carried out manually, with the seeding rate of 18 similar seeds per 1 linear meter,
the standard was placed in 10 numbers.

Accounts, analyzes and observations are performed according to the generally
accepted methods [7].

The degree of phenotypic dominancy was calculated according to B. Griffing
[8], and the degree and frequency of transgression of quantitative characteristics
according to H. S. Voskresenska and V. I. Shpot [9].

The statistical processing of research results was performed using the
dispersion and correlation-regression methods [10, 11].

Research results. In terms of grain yield, hybrids F; exceeded the
quantitative expression of the best of parental forms (Table 1).

A similar pattern is observed in the hybrid combination F; 2UD0300025 x
4UD0301041, the weight of the grain from one plant was 5.10 g, and in the best

20



parent form — 4.32 g. True heterosis was at the level of 18.1%, the degree of
phenotypic dominancy was 2,0. In the hybrid combination QUD0301041 x
4UD0300025, grain yields in F; hybrids were 4.80 g, and in the best of their
parent forms — 4.32 g. True heterosis was at the level of 11.2%, and the degree of
phenotypic dominancy was 1.6.

Table. 1. Characteristics of F; hybrids and their parent forms according
to grain yield from a plant, 2015

Combination of Mean performance level True heterosis,| Degree of
hybridization Q 3 = % dominancy

UD0300025 x

2,72 4,32 5,10 18,1 2,0
UD0301041
UD0301041 x

4,32 2,72 4,80 11,2 1,6
UD0300025
UDO0300577 x

6,7 4,32 7,80 16,3 1,9
UD0301041
UD0300565 x

8,35 7,38 9,40 12,6 2,7
UD0302256
UD0302683 x

7,99 7,38 8,70 8,9 3,3
UDO0300856

The highest degree of heterosis was observed in the hybrid combination
QUD0300577 x 3UD0301041 — 16.3%, and the degree of phenotypic dominancy
was 1.9. A slightly lower heterosis effect was observed when crossing the hybrid
combination 9UD0300565 x JUD0302256, but the higher values for the
guantitative expression of the F; characteristic were 9.40 g. True heterosis was
12.6%, and phenotypic dominancy was 2.7. The hybrid combination YUD0302683
x 4UD0300856 showed the lowest heterosis effect at the level of 8.9%, and
phenotypic dominancy was 3.3.

Subsequently, the study of the inheritance of the characteristics of the number
of grains per plant and thousand-kernels weight was conducted, since these
elements determine grain yield of common bean variety samples (Table 2 and 3).

21




Table. 2. Characteristics of hybrids F; and their parent forms
by the number of grain per plant, 2015

Combination of Mean performance level True heterosis,| Degree of
hybridization Q % dominancy
UDO0300025 x
15,81 24,88 32,8 31,8 2,7
UD0301041
UDO0301041 x
24,88 15,81 25,0 0,45 1,0
UD0300025
UDO0300577 x
24,1 24,88 26,4 6,1 4.8
UD0301041
UDO0300565 x
45 42 49 8,9 3,7
UD0302256
UDO0302683 x
39 42 45 7,14 3,0
UDO0300856

According to the number of grains per plant, the highest heterosis effect was
obtained in the hybrid combination QUD0300025 x 3UD0301041. At the same
time, mean performance level in hybrids F; was 32.8 pieces, while in the best of
the parent forms — 24.9. True heterosis was at the level of 31.8%, and the degree of
phenotypic dominancy was 2.7.

The lowest heterosis effect was observed in the hybrid combination
QUD0301041 x JUD0300025. True heterosis was at the level of 0.45%, and the
degree of phenotypic dominancy was 1.0.

In the hybrid combination QUD0300577 x JUD0301041, in F; hybrids,
heterosis was observed at the level of 6.1%, and the degree of phenotypic
dominancy was 4.8. Similar values of heterosis effect of F; hybrids were observed
in the hybrid combinations YUD0300565 x 4UD0302256 and QUD0302683 x
4'UD0300856. The level of heterosis in F; hybrids was 8.9 and 7.14%, while the
degree of phenotypic dominancy was 3.7 and 3.0.

Inheritance of thousand-kernels weight by F; hybrids was carried out
according to the type of positive superdominancy in four hybrid combinations and
depression in one hybrid combination. In the hybrid combination 2UD0300025 x
4'UD0301041 there was a depression with thousand-kernels weight.

The level of depression in F; hybrids was negative and amounted to 10.4%,
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and the degree of phenotypic dominance was 31.7.

Positive superdominancy was observed in the hybrid combination
QUD0301041 x 3UD0300025. The level of heterosis in F; hybrids was 10.7%,
and the degree of phenotypic dominancy was 25.7.

Table. 3. Characteristics of hybrids F; and their parent forms according
to the weight of 1000 grains (2015), g

Combination of Mean performance level True heterosis,| Degree of
hybridization Q % dominancy

UD0300025 x

172,4 173,5 155,5 -10,4 -31,7
UD0301041
UD0301041 x

173,5 172,0 192,0 10,7 25,7
UDO0300025
UD0300577 x

278,8 173,5 295 5,8 1,3
UD0301041
UDO0300565 x

196 187 203 3,6 2,6
UD0302256
UD0302683 x

217 184 229 5,52 1,72
UDO0300856

Hybrid combinations $UD0300577xc5'UD0301041 and QUD0302683 x
4UD0300856 provided almost the same level of heterosis in F; hybrids at 5.8%
and 5.5%, and the degree of phenotypic dominancy was 1.3 and 1.72 respectively.

The slightest heterosis effect was observed in the hybrid combination
QUD0300565 x JUD0302256, the percentage of true heterosis was 3.6%, and the
degree of phenotype dominancy was 2.6.

The nature of the inheritance of grain weight from the plant in hybrid swarm
F, is shown in Table 4.

Inheritance of grain productivity in common bean variety samples showed
that in the combination $UD0300025 x JUD0301041 it was higher in hybrid
swarm F, (8.6 g) compared with the best of the parent forms (7.5 g), the degree of
transgression was 14.7%, and its frequency was 11.2%.

A similar pattern was observed in the hybrid combination QUD0301041 x
4UD0300025, grain yield of F, was 8.2 g, the degree of transgression was 9.0%,
and its frequency was 10.0%.
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Table. 4. Inheritance of grain weight from beans plant of hybrids F,, 2016

Kernel weight from a plant, g
o Degree of
Combination of _ _ Degree of | Frequency of
o dominancy in| Max _ _
hybridization _ F, transgression, | transgression,
hybrids F, o)
% %

UDO0300025 x

2,0 75 |8,6£0,22 14,7 1,2
UD0301041
UDO0301041 x

1,6 7,5 8,2+0,21 9,0 10,0
UDO0300025
UDO0300577 x

1,9 7,5 |11,4+0,27 52,0 19,1
UDO0301041
UDO0300565 x

2,7 12,6 |14,1+0,32 10,6 12,3
UD0302256
UD0302683 x

3,3 11,8 [13,4+0,29 13,6 15,1
UDO0300856

At the same time, in the hybrid population of F, of common beans
QUD0300577 x AUD0301041, grain yield of population F, (11.4 g) was
characterized by the highest transgression among all hybrid swarms — 52.0% with
the frequency of 19.0%. The lower degree of transgression was observed in hybrid
combinations QUDO0300565 x J4UD0302256, as well as QUD0302683 x
4UD0300856 — 10.6 and 13.6% with the frequency of 12.3 and 15.1%,
respectively.

The nature of inheritance of individual grain yield of pieces per plant in
hybrids F; is shown in Table 5.

In the hybrid swarm F, of the combination 2UD0300025 x 3UD0301041,
the inheritance of individual grain yield was higher, the degree of transgression
was 19.2%, and its frequency was 10.9%. In the hybrid combinations
QUD0300565 x 3UD0302256 and $UD0302683 x 3UD0300856, the inheritance
in F, common bean common populations was higher compared to the best of the
parent forms (62.0 and 70.0 pieces per plant). The degree of transgression was 8.8
and 6.1%, and its frequency was 7.7 and 5.9%.
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Table. 5. Inheritance of individual grain productivity of plants

of common bean hybrid F, (2016), pieces per plant

Kernel weight from a plant, g

A Degree of
Combination of : : Degree of | Frequency of
e dominancy in| Max _ /
hybridization ' F2 transgression, | transgression,
hybrids F; 3
% %

UD0300025 x

+
UD0301041 21 30,8 |36,70,9 19,2 10,9
UDO0301041 x

+
UD0300025 10 308 |314+08| 20 5,6
UDO0300577 x

+
UD0301041 4.8 308 (309907 07 5,1
UDO0300565 x
UD0302256 37 570 |62atl4 8,8 7,7
UD0302683 x

+
UD0300856 30 66,0 |70,0+1,6 6.1 5,9

According to thousand-kernel weight, the vast majority of F, hybrid swarms,
three out of five showed a high degree of positive transgression and two negative

ones (Table 6).

6. Inheritance of thousand-kernel weight in beans of hybrids F,, 2016

Kernel weight from a plant, g

bination of Degree of
Com e tlo_no dominancy in| 1. Degree of | Frequency of
hybridization hybrids F; o3 F> transgression, | transgression,
% %
UD0300025 x
UD0301041 -31,7 2436 234341  -38 45
UDO0301041 x
UD0300025 251 2436 261,146 7.2 2,3
UDO0300577 x
+
UD0301041 1,3 309,3 [367,849,5 15,9 6,9
UDO0300565 x
+
UD0302256 2,6 284,0 |289,8+5,9 2,0 3.4
UDO0302683 x
+ -
UD0300856 172 262,0 [256,0+63|  -23 4,6
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Inheritance in hybrid swarms F, of common bean showed that thousand-
kernel weight in the hybrid combinations QUDO0300565 x JUD0302256 Ta
QUD0301041 x $UD0300025 i QUD0300577 x 3UD0301041 was higher in F,
(289.8, 261.1, and 367.8 g) compared with the best of the parent forms 289.8;
261.1 and 367.8 g. The degree of transgression was high and amounted to 2.0; 7.2
and 15.9% with the frequency of 3.4; 2.3 and 6.9%.

Of the hybrid swarms of F, three combinations were identified:
QUD0300565 x J4UD0302256; QUD0301041 x JUD0300025 and cf)
UDO0300577x (5'UD0301041 in hybrid offspring of which positive transgressions
were obtained by characteristics (the number of grains per plant, thousand-kernel
weight and grain yield of plants and the duration of the growing phase-time period
of flowering-ripening.) Positive transgressions were separated in hybrid
populations F,, in which the inheritance of the elements of yield formula and the
duration of the interfacial maturation period in F; hybrids occurred by the type of
superdominancy.

Conclusions. As a result of conducted research, hybrid combinations
QUD0300565 x 2UD0302256; YUD0301041 x SUD0300025 i QUD0300577
4UD0301041 were separated out of hybrid swarms, in hybrid progeny of which
there are positive transgressions by characteristics — the number of grains per plant,
thousand-kernel weight, grain yield of plants. Inheritance of the elements of yield
formula takes place by the type of superdominancy.
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Annomauusn

Ma3syp A. B., Honmopeukuit C. I1., [lonmopeuvkaa H. H., Kononenko Jl. M.
Hacneooeanue rnemenmog cmpykmypul yposxcas y 2uopuooe Iy u cubpuonvix nonynayuil
F, Phaseolus vulgaris L.

H3yuenue KOMUUECMBEHHBIX NPUBHAKOB, KOHMPOIUPYEMBIX NOIUMEPHBIMU 2eHAMU,
00CMAMOYHO OCNONCHACMCS BCACOCMBUE UX 3HAYUMETbHOU USMEHYUBOCMU, 3A8UCUM OM
yenosull cpedvl, a obwjas KapmuHa ux HACAe008aHUs U UBMEHYUBOCb MACKUPYemcsl
Moouuyupyrowum oelicmsuem 2emepo3uca 6 nepsom nokoaeHuu. Hosevie copma oondicHvl
umMemv COANAHCUPOBAHHOE PA3GUMUe 8CeX INEMEHMO8 NPOOYKMUBHOCMU, YCMOUYUBOCMb K
abuomuveckum u OUOMUYECKUM (HAKMOpAM, a He MOAbKO MAKCUMANbHOe 3HAYeHue
omoenvHo2o npusHaka. Ilenvto uccnedosanuii 6vin0 onpeodenreHuU YPOBGHI USMEHUUBOCU U
8bIAGNIECHUU  3AKOHOMEPHOCMEU  HACNe008aHUSL  YEHHbIX — XO3AUCMBEHHO-OU0N02UYECKUX
NPUBHAKO8 ONsl CeleKyuu NPOOYVKMUBHLIX U aA0ANMueHviXx (Gopm ¢hacoiu 00ObIKHOBEHHOU
(Phaseolus vulgaris L.) nymem eubpuoonoeuueckozco ananuza. Memoouxka ucciedosanuil.
Hccneoosanus nposoounucey 6 meuenue 2014—2016 20008 8 yciosusx OnvlmHO20 YUACMKA
Kageopvl pacmeHuesooCcmaa, ceiekyuu U OuodHepeemudeckux Kyawmyp Bunnuykozo
HAYUOHANbHO20 — A2papHoeo  YHugepcumema. Pezcuon nposedenus ucciedos8anuii no
xapakmepy HpUpOOHbIX YCI08UU OMHOCAM K UYEHMpaibHoUu noo3one Illpasobepedcrotl
Jlecocmenu. Tuopomepmuueckue ycnosus 2014 u 2016 nem uccredosanuii Ovliu
MUNUYHLIMU 00 CPEOHEeMHO20JemHUX noxkasamenei 30uvl, a 2015 200 omauuuncs
3HAYUMENbHLIM 0ePUYUMOM O0CAOKO8 U BbICOKUM MEMNEPaAMmypHbIM DPEe*CUMOM 6030)Xd.
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Mamepuanom  0Onsi  uccredosanuti  Ovliu  copmoodpasyvl  pacoru  0ObIKHOBEHHOU
npedocmasnenvl HayuonanvHbim yeHmpom ceHemudeckux pecypco8 pacmenuti Ykpaunvl u
2UOpUOHble KOMOUHAYUU NOJYYeHHble 6 pe3ybmame NPOGEOEeHHbIX MeHCCOPMOBLIX
ckpewgusanuti. Ceg ocywecmensanu Ha pone memnepamypHrozo pedicuma nousst 10-12 °C na
2nyouHe 3a0eiKu CeMAH U YCMOUYUBO20 NOBLIULEHUS CPEOHECYMOUYHbIX MeMNepamyp
6030yxa. Pazmewenue yuacmkos nociedosamenvHoe, UWeCMUKPaAmuas noemopHOCb.
Cnocob cesa — wUpoKopsOHblil, ¢ WUPUHOU Medxcoypsaoutl 45 cm. Obwas niowads yuacmros
cocmaeuna — 1,35 m? yuemnasa — 1,0 m? Ceg ocywecmensinu ¢ Hopmoti 8vicesa 18 cxoocux
ceman Ha | noeouHwvlli Memp, 8pyuHyto, cmanoapm pazmewjanu yepes 10 nomepos. Yuemul,
aHanuzvl U HAOMOOeHUs  BbINOJHEHbL  CO2NACHO  OOWENnpPUHAMbBIX — MemOOUK.
Cmamucmuyeckyro 0opabomxy pe3yibmamos UcCie008aHUll 8bINOIHAIU ¢ UCNOb30BAHUEM
OUCNEPCUOHHO20 U KOPPEAYUOHHO-PecPeCCUOHHO20 Memo0o8. Bwvleoowvl. B pesynomame
NPOBEOCHHBIX UCCACO08AHUL 2UOPUOHBIX NONYIAYULL 8bl0eneno Kombunayuu Y UD0300565 x
3UD0302256;, QUD0301041 > JAUD0300025 u QUD0300577 x JUD0301041 ¢
2UOPUOHOM NOMOMCMEE KOMOPHIX CYUeCmeyiom NoaoNCUmenbhble Mpancepeccuu no
NpUBHaKam: Koauuecmeo 3epen Ha pacmenuu, macca 1000 3epen; 3epHosas
npooykmuerHocms pacmenutl. Hacreoosanue snemenmoe cmpykmypul yposucas npoucxooum
1o MUNy c8epX00MUHUPOBAHUS.

Knrouesvie cnosa: gaconv obviknosennas, 2ubpuo, cubpuoHas nonyasayus, CmpyKmypa
ypooicas, 2emepo3uc UCMUHHBIL, CMeneHb OOMUHUPOBAHUs, CMeNneHb MpaHcepeccul,
yacmoma mpaHcepeccuu.

Annotation

Mazur O. V., Poltoretskyi S. P., Poltoretska N. M., Kononenko L. M.
Inheritance of yield formula in F; hybrids and hybrid swarms F, Phaseolus vulgaris L.
The study of quantitative characteristics controlled by polymer genes is rather
complicated due to their significant variability, depends on the environment conditions, and
the general picture of their inheritance and variability is masked by the modifying action of
heterosis in the first generation. New varieties should have a balanced development of all
elements of productivity, resistance to abiotic and biotic factors, and not just the maximum
value of the individual characteristic. The research objective was to determine the variability
level and to identify the patterns of inheritance of valuable commercial-biological traits for
the selection of productive and adaptive forms of common bean (Phaseolus vulgaris L.) by
hybridologic analysis. Research methodology. The research was conducted during 2014—
2016 in the conditions of the research plot of the Department of Plant Production, Selection
and Bioenergetic Cultures of Vinnytsia National Agrarian University. The region of the
research by its natural conditions refers to the central subzone of the Right Bank Forest-
Steppe. The hydrothermal conditions of the 2014 and 2016 surveys were typical of the
average yearly indices of the research area and the year 2015 was characterized by a
significant deficiency of precipitation and high temperature air conditions. The research
material were the varieties of common bean provided by the National Center for Plant
Genetic Resources of Ukraine and hybrid combinations obtained as a result of intervarietal
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crossings. Sowing was carried out by the temperature regime of soil 10-12 °C at the depth of
seeding and stable increase of average daily air temperature. The placement of the plots was
consistent, the varieties were sown in a six-time repetition. The wide-row sowing with a
width of rows of 45 cm was used. The total area of the plots was 1.35 m? and the account
one is 1.0 m? Sowing was carried out with the seeding rate of 18 similar seeds per 1 linear
meter, the standard was placed in 10 numbers. Accounts, analyzes and observations are
performed according to generally accepted methods. Statistical analysis of the results of the
research was carried out using dispersion and correlation-regression methods. Conclusions.
As a result of conducted research, hybrid combinations QUD0300565 x 3UD0302256;
QUDO0301041 x 3UD0300025 i QUD0300577 x 3UD0301041 were separated out of
hybrid swarms, in hybrid progeny of which there are positive transgressions by
characteristics — the number of grains per plant, thousand-kernel weight, grain yield of
plants. Inheritance of the elements of yield formula takes place by the type of
superdominancy.

Key words: common bean, hybrid, hybrid swarm, yield formula, true heterosis, degree
of dominancy, degree of transgression, frequency of transgression.
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KOPMOBI BJJACTUBOCTI 3BEPHA TPUTUKAJIE APOI'O
3AJIEZKHO BIJ 103 I CTPOKIB 3ACTOCYBAHHSA A30THUX 1IOBPUB

B. B. IOBUY, doxmop cinbcbko2o0cnodapcbkux HayK
YMaHChKMH HALIOHAJILHUI YHIBEPCUTET CaliBHUIITBA

Ilposeodenumu 00CnioxnceHHAMU 6NAUBY DIZHUX 003 | CMPOKI8 3ACMOCYBAHHS
A30MHUX 000pUE BCMAHOBIEHO OPMYBAHHA KOPMOBUX GIACMUBOCHEU 3epPHA
(emicm Kpoxmano ma npomeiny, 6uxio OOMIHHOI eHepeii i KOPpMOBUX OOUHUYb 3
ypooicaro  3epHa) mpumukrane apoeo. Excnepumenmanvrumu oocniodcenHAMU
B8CMAHOBIEHO, WO 3ACMOCYBAHHS A30MHUX 000PUE 0OHOPA3080 Ni0 NepeonoCiéHy
KYIbMUBayito iCMomHo NOKPAWYE KOPMOBL NOKASHUKU SIKOCMI 3epHa. Bnius
A30MHUX NIONCUBTIEHb MPUMUKATLe SP020 HA Yi NOKABHUKU 0)8 HeiCmomuuMm
NOPIBHAHO 3 8apianmamu, 0e iX 3acmoco8ysau 00HOPA30860.

Kniouosi cnosa: mpumukane spe, KOpMOGI 61ACMUBOCMI, 3epHO, NPOMEiH,
KOPMO8a 0OUHUYSL, OOMIHHA eHep2isl.

IlocranoBka  mpodJemu. BaxnmuBuM  YMHHUKOM  MIJABUILEHHS
IPOJYKTUBHOCTI TBAapUHHUIITBA € e()EKTUBHE BUKOPUCTAHHS 3€pHODYpaKHUX
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