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EFFICIENCY OF DIFFERENT CYCLES OF MULTIPLE INDIVIDUAL-FAMILY
SELECTION IN THE BREEDING OF MULTI-SPROUT SUGAR BEET POLLINATORS

Trush S.G., Parfeniuk O.O., Balaniuk L.O., Tatarchuk V.M.
Tobacco Experimental Station of NRC «Institute of Agriculture of NAAS», Ukraine

The results of multi-year studies on creating combination-capable multi-sprout sugar beet
pollinators by multiple individual-family selection are presented. Changes of major economic and
valuable features over time at different stages of selection were evaluated. Combination-capable
multi-sprout pollinators with high basic productivity have been created.

Key words: sugar beet, multi-sprout pollinators, line, population, multiple individual-family se-
lection, selection cycle, heterosis, yield, sugar content.

Introduction. The sugar beet is a major technical crop in the agriculture of Ukraine. An
increase in its area in the long run is natural in connection not only with sugar production, but
also with the global trend to use raw materials from sugar beet for environmentally friendly bio-
fuel production. Therefore, an increase in the basic potential of the beet industry due to better
technical support of production processes, improvement of cultivation technologies and effective
introduction of competitive CMS-based sugar beet hybrids into production is one of the most
important objectives of the agribusiness development in Ukraine [1, 2].

Literature review and problem articulation. The transfer of the agrarian sector of the
national economy to market principles, when the domestic market is open for imports and there
are no mechanisms to protect domestic producers, exacerbates competition with foreign breeding
companies [3].

Today, many farmers prefer to grow sugar beet hybrids bred in other countries, not taking
into account their inadaptability to the agro-climatic conditions of Ukraine. Recently, this has
been especially significant in the context of global warming, when air and soil temperatures
markedly increase and there are long rainless periods. This, in addition to energy-intensive culti-
vation of the crop, was also one of the reasons for a significant reduction in the area under sugar
beet [1, 4].

Therefore, the urgent objective of the domestic breeding is to find ways to create a new
generation of high-yielding sugar beet hybrids, with high adaptability of plants, improved techno-
logical qualities of raw materials, suitable for energy- and environmentally friendly cultivation
technologies [5, 6]. All this requires further improvement of breeding designs and methods to
obtain hybrids™ parents, basing on corresponding patterns of inheritance and variability of the
most important breeding/genetic traits [7].

In addition, the success of breeding is largely determined by genetic characterization of
starting material. At present, there is a need for analysis of integral genetic systems that control a
set of traits in one genotype [8, 9]. As a result, these factors contribute to the creation and target-
ed further use of new starting material to choose high-yielding combinations for crossing, which
is a prerequisite for increasing the efficiency of recombination breeding.

Therefore complex programs on sugar beet breeding for heterosis include various methods
and desings, which are constantly complicated by changing directions and goals of studies [10].
However, the use of different selection methods to distinguish valuable genotypes, inbreeding
forms to create homozygous lines, of controlled crossing systems to assess hybridization compo-
nents and to identify the best genotypes as well as of optimal designs of hybridization, reproduc-
tion and introduction of hybrids in production are basic in breeders™ work [11].
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The genetic quality and diversity of starting material are important for effective breeding.
The limits of its possible improvement in breeding are determined by prevalence of the best
genotypes in populations [12]. Elevation in the proportion of plants with a desired genotype in-
creases the efficiency of breeding. Therefore, the effectiveness of breeding to create high-yielding
sugar beet hybrids is ensured both by genetic value and diversity of starting material and by
knowledge on genetic determination of economically valuable traits and patterns of their inher-
itance [13, 14].

Accordingly, genetic analysis of parents is used for genetic regulation of the performance
and its elements, which are quantitative traits, as well as for planning rational breeding programs
on the creation of CMS-based hybrids. This analysis is based on their evaluation for a whole set
of traits, high levels of which mean a stable heterosis effect in the first-generation hybrids [8].

In the traditional breeding for heterosis, the creation of combination-valuable cytoplasmic
male sterility-based parents of hybrids is the most pressing problem. Until recently, the prevailing
opinion was that the performance of CMS-based sugar beet hybrids is mainly determined by the
breeding value of a female component: its performance, combining ability, dioecism, sterility
degree, resistance to disease, etc. However, as practice shows, a significant role in creating high-
yielding CMS-based sugar beet hybrids is also played by the quality of a multi-sprout pollinator
[15, 16].

Multiple individual-family selection is an effective method to create combination-capable
multi-sprout sugar beet pollinators [17]. Using this method, narrow-family material, close to
lines, with a low inbreeding coefficient, but with high morphological homogeneity, with slightly
reduced root yield and almost without reduction in sugar content, is created within three to four
generations. Such material can be used as sources of valuable genotypes - ancestors of lines and
also directly as pollinators to derive CMS-based sugar beet hybrids.

Our purpose was to create multi-sprout sugar beet pollinators with a narrowed genetic
basis, to assess their performance and combining ability over time at different stages of multiple
individual-family selection.

Materials and methods. The studies were conducted at the Tobacco Research Station of
the NSC «Institute of Agriculture of NAAS» by scientists of the Laboratory of Sugar Beet Breed-
ing in 2009-2020 (Cherkaska Oblast, Uman). Seven diploid multi-sprout sugar beet populations
bred in Ukraine were taken as starting material. New multi-sprout pollinators were obtained by
multiple individual-family selection. Breeding accessions were tested by the method developed
by scientists of the Institute of Bioenergy Crops and Sugar Beet of NAAS [18]. The experiments
were carried out in three replications; the record area was 10.8 m”. The plots were arranged ran-
domly. Three domestic sugar beet hybrids, Bulava, Zluka and Atlant, were used as group refer-
ences. The GCA was evaluated using unidirectional cyclic crosses on the basis of three CMS-
testers. Data were statistically processed, as Dospekhov BA described [19].

Results and discussion. Due to multiple individual-family selection of plant biotypes that
were the best in terms of several economically valuable traits, new genotypes of multi-sprout
sugar beet pollinators of different selection cycles were obtained and the changes in their basic
productivity over time were studied (Fig. 1).

The studies (2009-2020) demonstrated the high efficiency of two or three cycles of indi-
vidual-family selection to increase the root yields of the multi-sprout sugar beet pollinators.

The root yield increased by 11.7% after two selection cycles and by 13.5% after three se-
lection cycles compared to the original populations. That is, during two — three cycles of continu-
ous individual-family selection, there was a general upward trend in the percentage of high-
yielding plant biotypes in the sugar beet breeding material.

Subsequent selection cycles (four and five) were less effective due to inbreeding depres-
sion. After four and five selections, the yields of the multi-sprout pollinators were 106.3% and
98.2%, respectively, related to the original populations. A slightly different trend was observed
for the sugar content in roots. After four and five selection cycles, the multi-sprout pollinators
had the highest content of sugar in roots: 121.6% and 119.5%, respectively, related to the original
populations.
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Fig. 1. Performance traits over time in multi-sprout sugar beet pollinators of different
cycles of multiple individual-family selection in comparison with the original populations,
2009-2020.

As to the compound trait of «sugar collection», the highest productivity in the multi-
sprout pollinators was observed after three selection cycles (119.5%). In subsequent cycles of
selection, this parameter decreased.

All this indicates that it is possible to obtain high-yielding breeding material of multi-
sprout diploid sugar beet pollinators of early inbreeding generations, which can be used both for
selection of valuable genotypes - ancestors of lines and directly as parents of competitive CMS-
based hybrids, within two or three cycles of continuous individual-family selection.

However, it should be noted that basic indicators of high performance in parents are not al-
ways inherited by their hybrids. Therefore, it is necessary to study the behavior of forms with differ-
ent genetic structure and origin in crossing and to assess their phenotypic expression in hybrids.

Evaluation of the hybridization potential of the multi-sprout pollinators from different se-
lection cycles showed that the selection multiplicity had a little effect on their combining ability.
This is a hereditary trait that is passed down through generations and depends on the genotype of
starting. Stably, over all the study years, a high level of the general combining ability was intrin-
sic to diploid multi-sprout pollinators derived from the following original populations: BZ
15F/19, BZ 76-27/25, and BZ 1729-77/18 (Table 1).

Table 1
Effects of the general combining ability (GCA) of diploid multi-sprout pollinators from dif-
ferent selection cycles, 2012-2020

GCA effects for
Tribal root yield sugar content
designation Number of selection cycles
2 3 4 5 2 3 4 5
BZ 33/812 -3.22 -2.91 -2.61 -2.82 +0.15 +0.15 +0.31 0.26

BZ 1729-77/18  +2.02  +2.17 +2.01 +2.11 +0.27  +0.27  +0.21 +0.22
BZ Yu 7/52-27 -2.72 -2.88 -3.17 -3.14 -0.44 -0.44 -0.37 -0.40
BZ 1710-19/15 +0.94  +099  +1.19  +0.98 -0.18 -0.25 -0.33 -0.28
BZ 76-27/25 +3.04 +256  +3.09 +3.12 +0.31 +2.34  +0.22  +0.29
BZ1705-44/33 -3.50 -2.94 -2.95 -2.85 -0.33 -0.30 -0.29 -0.31

BZ 15F/19 +3.44 +3.01 +2.44 +2.60 +0.22 +0.23 +0.25 +0.22
LSDgs 0.71 0.61 0.54 0.64 0.07 0.08 0.07 0.09
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However, as breeding practice shows, it is impossible to obtain high-yielding CMS-based
sugar beet hybrids, which would successfully compete with the best domestic and foreign acces-
sions, only due to the hybridization potential of parents, without taking into account their basic
productivity. In the sugar beet, this is primarily due to different genetic control of the «root yield»
and «sugar content»traits and the nature of their inheritance by hybrids from parents of different
genetic structure.

Owing to the 2009-2020 studies, the best multi-sprout pollinators of selection cycle 3,
with optimal combinations of the most significant breeding-genetic and economically valuable
traits, were obtained and distinguished (Table 2).

Table 2
Performance and technological quality of roots from the best multi-sprout sugar beet
pollinators of individual-family selection cycle 3, 2018-2020
% to the group reference

Pollinator Yield, Sugar ollec- Sugar Sugar Sugar
content, . output, : collect Sugar
code t/ha o tion, Yield con-
s t/ha lec-  output
t/ha tent .
tion

BZ 76-5-214 48.7 20.1 9.79 8.50 113.5 1029 117.0 119.0
BZ 76-5-262 48.2 19.7 9.50 8.14 1123 1009 1135 114.0
BZ 76-5-268 46.4 19.7 9.14 7.82 108.2 101.0 109.2 109.5
BZ 76-5-281 49.3 20.1 9.91 8.66 115.0 1029 1184 1213
BZ 1729-5-221 48.0 19.2 9.22 7.82 1119 98.6 1102 109.5

BZ 1729-5-225 48.9 20.2 9.88 8.64 1140 103.8 118.0 121.0
BZ 1729-5-252 49.9 20.0 9.98 8.70 116.3 1024 1192 1218
BZ 15F-5-200 49.0 19.9 9.75 8.35 1142 102.0 1165 1169

BZ 15F -3-89 49.8 19.6 9.76 8.38 116.0 1006 1166 1174

BZ 15F -3-90 48.0 20.6 9.89 8.67 111.9 1055 1182 1214
St gr. 42.9 19.5 8.37 7.14 - - - -
LSDgs 2.76 0.52 0.46 0.45 - - - -

The yield and sugar content in roots of the best diploid multi-sprout sugar beet pollinators
varied between 108.2—-116.3% and 98.6—105.5%, respectively, related to the group reference. As
to the sugar collection and output, they exceeded the group reference by 9.2-19.2% and 9.5—
21.8%, respectively.

Conclusions. In the 2009-2020 studies, the changes in the performance characteristics of
the multi-sprout sugar beet pollinators from different cycles of multiple individual-family selec-
tion were investigated over time. The highest basic productivity was seen in the multi-sprout pol-
linators from selection cycle 3, which should be used both as sources of valuable genotypes —
ancestors of lines and directly as parents of hybrids. Ten highly productive multi-sprout sugar
beet pollinators with the optimal combinations of the most significant breeding-genetic traits have
been created.
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E®EKTHBHICTBD PIBHUX ITHKIIIB BAI'ATOPA30BOI' O IH/IUBL/IYA/IBHO-PO/[UH-
HOI'0 JO50PY B CEJIEKI[II FATATOPOCTKOBHX 3AITHIIOBAYIB BYPAKIB
LIYKPOBHX

Tpyw C. I'., ITapgentok O. O., banantoxk JI. O., Tatapuyk B. M.
Hocninna cranuis TrottonHunTBa HHI «IHCTHTYT 3emMuiepo6ecTBa HAAHY, YKpaina

Merta nocJiazkeHb — CTBOPEHHS 6araTOpOCTKOBUX 3alIMIIIOBayviB OypsKIB IYKPOBUX 31 3BYKEHOIO
T€HEeTUYHOI OCHOBOIO, OIIIHKA JMHAMIKH iX MPOAYKTHUBHOCTI Ta KOMOIHAIlIITHOT 3/1aTHOCTI Ha
pI3HHUX eTanax 0araropa3zoBOTO 1HIUBIIYAILHO-POIUHHOTO T000DY.

Marepiaiu i MmeTonuka nocaigxennb. JlocnimkenHs npopoauincs Ha Jlocianiil cTaHiii TIOTIO-
HaunTtea HHIL «I3 HAAH» B naboparopii cenekuii Oypsiki mrykposux y 2009-2020 pp. Bu-
XIJHUM MaTepiajioM CIyryBajld CIM JMIUIOINHUX 0araTOpOCTKOBUX MOMYJISILIN OYypsKiB IyK-
POBHUX BITUM3HSAHOI cenekilii. CTBOpEHHSI HOBUX 0araTOpOCTKOBUX 3alMJIIOBadiB 3/1HCHEHO 3
BUKOPHUCTAHHAM 0araTopa3oBOro I1HAMBIAYaJIbHO-pOAMHHOTO 1000py. CopToBUIIPOOYBaHHS
CeNIeKLIHHUX 3pa3KiB BUKOHAHO 32 METOAMKOI0, po3pobieHoro HaykoBisimu IBK 1 IIb HAAH.
Ouinky 3K3 npoBeieHO 3a CXEMOI0 OJHOCTOPOHHIX HUKJIIYHUX CXpellyBaHb Ha OCHOBI TPhOX
[[YC-tecrepiB.

OO0roBopenHsi pe3yJbTaTiB. 3a pe3ynbTaTaMu JOCTIHKECHh BCTAHOBJICHO BHCOKY €(DEKTHBHICTh
JIBOX-TPBHOX IMKJIIB 1HAMBIAYaIbHO-POJUHHOTO J000PY B MiJIBUIIEHHI BPOXKAMHOCTI KOpEHe-
70/1iB 6araTOpOCTKOBHX 3aMIIIIOBAYiB OypsKiB IykpoBuX. Ilicis nmBopa3zoBoro mo000py Bpo-
XaiHICTh KOpeHeru1oaiB 3pocna Ha 11,7 %, a TpupazoBoro — 13,5 % mopiBHAHO 3 BUXITHUMHU
nomymsinisimu. Hactynui nuknmu no0opy (4eTBepTUH-NSTHiIl) 3a BIANOBITHOIO O3HAKOIO BH-
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SBUJICST MEHII e()EeKTHBHUMH, BHACIIOK HpOsBY 1HOpeaHOl aempecii. 3a 4OTUPUPA30BOTO
n000py BpOKalHICTh 0araTopoCTKOBUX 3amuitoBadiB craHoBmia 106,3 %, a n“sTupazoBoro
98,2 % no BuXigHUX NOMyJALii. HallBUIIOIO IIYKPHCTICTIO KOPEHEIIOAIB XapaKTepU3yBaIHC
6araTopocTKOBi 3alMIOBadi YETBEPTOro-M " SITOTO LUKIIB 1000py. IX MOKAa3HUKU CTAHOBUIM
121,6 %1 119,5 % 1o BUXiTHUX MOMYJIAIIHN, BIAIOBITHO.

3a KOMIUIEKCHOIO O3HAKOK «30ip IYKpy» HaWBHIIA MPOIYKTUBHICTh y 0AaraTOpPOCTKOBHUX 3aIlH-
JIOBAUiB criocTepiranacs 3a TpupazoBoro nobdopy (119,5 %). YV HacTtynmHux nukiax mo0opy
el MOKa3HUK 3HUKYBABCSI.

[Toka3HUKU BPOXKAMHOCTI Ta I[yKPUCTOCTI KOPEHEIUIONIB KPALIUX JUIUIOIIHUX 0araTopoCTKOBUX
3anuiToBaviB OypsKiB IyKpoBuX BapitoBaiu B Mexax 108,2-116,3 % 1 98,6-105,5 % no rpy-
MIOBOTO CTaHAAPTy. 3a 300pOM 1 BUXOJIOM IIyKPY BOHU TEPEBHUILYBAIHM BiINOBIIHI MOKA3HUKU
rpynoBoro crannaprty Ha 9,2-19,2 %1 9,5-21,8 %.

BucHoBku. 3a pe3ynpTaTaMy JOCIiIKEHb BUBUCHO JWHAMIKY 3MIHU O3HAK MPOJIYKTHBHOCTI Oa-
raTOPOCTKOBUX 3aIlMJIIOBadiB OYpsIKIB IIYKPOBUX PI3HUX IHKIIB 0aratopa3oBOro iHAMBITYya-
JBHOTO-POIMHHOTO 1000py. BeTanosieHo, 1m0 HaBHUIOI0 0a30BOI0 MPOIYKTUBHICTIO Xapak-
TEPU3YIOThCS 0AraTOPOCTKOBI 3aMIIIFOBAaYl TPETHOTO ITUKITY 1000PY, SKi TOIIIEHO BUKOPHUCTO-
BYBAaTH SIK JUKEpena I[IHHUX TeHOTHIB-pOJOHAYATIBHUKIB JIiHINA, a TaKOX Oe3MOcCepeaHbo B
SKOCTI OaTbKIBCHKUX KOMITIOHEHTIB riopuis. CtBopeHo 10 BUCOKONPOAYKTUBHUX Oaratopoc-
TKOBUX 3alIJIIOBaviB OYpPSKiB IYKPOBUX 3 ONTHMAIBHUAM IOE€THAHHAM HAaHOUIBII 3HAUMMHUX
CEJIEKI[IHHO-TeHETHYHHUX O3HAK.

Knrouoei cnoea: 6ypaxu yykposi, 6a2amopocmkogi 3anuniosaui, NiHis, Nonyiayis,
baeamopazosuii iHOUBIOYAIbHO-POOUHHUL 000Ip, YUK 0000pY, 2emepo3uc,
VPOIACAUHICb, YYKPUCTICTb.

SO®DPEKTUHBHOCTh PA3IHYHBIX ITUK/IOB MHOT'OKPATHOI'O HH/IHUBHYAIb-
HO-CEMEHCTBEHHOTIO OTBOPA B CEJIEKIIHH MHOTI'OPOCTKOBBIX OIIBLTH-
TEJIEH CAXAPHOH CBEKJIbI

Tpym C. I'., ITapdentok O. A., banantok JI. A., Tatapuyk B.M.
OmnertHas cranius TabakoBoacTBa HHL «uctutyt 3emnenenus HAAH», Ykpanna

eab uceienoBaHuii — CO3/1aHUE MHOTOPOCTKOBBIX OIBUINTENEH CaXapHOM CBEKJIBI CO CYXKEH-
HOW TEeHETHYEeCKOW OCHOBOMH, OlLleHKa TUHAMHUKHM UX MPOJYKTUBHOCTH M KOMOWHAIIMOHHOMN
CIIOCOOHOCTH Ha pa3HBIX 3Tarax MHOIOKPATHOTO MHIUBUIAYAIbHO-CEMENCTBEHHOTO 0TOODA.

Matepuajibl 1 MeToAMKA HccaeaoBannil. MccnenoBanus npoBoauinck Ha ONBITHOM CTaHLIUU
tabakoBojctBa HHI[ «13 HAAH» B nabopartopun cenexiuu caxapHoit csexisl B 2009-2020
rT. VIcX0HBIM MaTepHuaIoM CIYXXHUIU CeMb AUMIOUAHBIX MHOIOPOCTKOBBIX MOMYJIALUHN caxa-
pPHOH CBEKJIBI OTedecTBeHHOW cenekiuu. Co3JaHne HOBBIX MHOTOPOCTKOBBIX OITBLTHTEIICH
OCYILECTBIIEHO C UCHOJIb30BaHMEM MHOTOKPAaTHOTO WHAMBHUIYalbHO- CEMEHCTBEHHOTO 0TOO-
pa. CopTOUCTIBITAHHUS CETEKIIMOHHBIX OOpPAa3IOB BBIOJIHEHO MO METOAMKE, pa3padoTaHHOM
yuensiMu UBK 1 CC HAAH. Ouenka OKC nmpoBeneHa 1o cxeMe 0JHOCTOPOHHMX LIUKJINYEC-
KHX CKpeluBaHuii Ha ocHoBe Tpex LIMC-TecTepos.

OO0cysxknenune pe3yJabTaToB. [Io pesynpTaraM UcciIel0BaHMN yCTaHOBJIEHA BBICOKAs 3((EeKTUB-
HOCTB JIBYX-TPEX IIMKJIOB HHMBHIyaTbHO-CEMEHCTBEHHOTO OTOOPA B MOBBIIIEHUH YPOKaiHO-
CTH KOPHETJIOJI0OB MHOTOPOCTKOBBIX ONBUIMTENIEH caxapHOW cBekibl. [lociie IByKpaTHOrO OT-
0opa ypokaitHOCTh KOpHETUI0A0B BeIpocia Ha 11,7 %, a Tpexkparroro — 13,5 % mo cpaBHe-
HUIO C UCXOTHBIMU nomyisinusiMu. Creayromniie UKIbl 0T0opa (4eTBEpTHIA-IATHINA) MO COOT-
BETCTBYIOIIEMY MPHU3HAKY OKa3aluch MeHee Y (EKTUBHBIMU, B PE3yIbTaTe MPOSBICHHUS MHO-
penHoii nenpeccun. [Ipu 4eTbIpeXKpaTHOM 0TOOpE YpPOKaHHOCTh MHOTOPOCTKOBBIX ONBUINTE-
ne# coctaBmia 106,3 %, a matukparaoro 98,2 % no ucxomueix nonyssiuii. CamMoi BBICOKOH
CaxapUCTOCThIO0 KOPHEIUIOA0B XapaKTEePU30BAINCH MHOTOPOCTKOBBIE OMBUIMTENIN YETBEPTOrO-
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MATOrO MUKIOB 0TOOpa. Mx mokaszarenu cocraBmwiu 121,6 % u 119,5 % k UCXOAHBIM MTOMYIIS-
[IMSIM, COOTBETCTBEHHO.

[To kKoMIUIEKCHOMY TIPHU3HAKY «COOp caxapay camasi BEICOKas MPOAYKTUBHOCTh MHOTOPOCTKOBBIX
onbUIMTENe Habmoganace npu TpexkpatHoM otdope (119,5 %). B cnegyromux mukiax ot-
0opa ATOT MOKa3aTeN b CHIKAJICS.

[TokazaTenu yposkaHOCTH M CaXapUCTOCTH KOPHEIUIOMOB JYUIIUX JUIUIOUIHBIX MHOTOPOCTKO-
BBIX OIBUIUTENIEH caxapHOU CBEKJIbI BapbupoBain B nipeaenax 108,2-116,3 % u 98,6—105,5 %
K TpynmnoBoMy ctanaapty. Ilo cOopy u BbIXOay caxapa OHHM IMPEBBIIIAINA COOTBETCTBYIONINE
MoKa3aTeJId IPyIoBoro cranaapra va 9,2—-19,2 % u 9,5-21,8 %.

BoiBoasl. [1o pe3ynapTaTaM ncciaeaoBaHui n3ydeHa JUHAMUKA H3MEHEHHsI TIPU3HAKOB MPOAYKTH-
BHOCTH MHOTOPOCTKOBBIX OMBLIUTENCH caXxapHON CBEKJIbl PA3JIMUHBIX IIUKJIOB MHOTOKPATHOTO
WHIUBUIyaJIbHOTO-CEMEMCTBEHHOTO OTOOpa. YCTaHOBJIEHO, YTO CaMOM BBICOKOW 0a30BOM
MPOIYKTHUBHOCTBIO XapaKTEPU3YIOTCS MHOTOPOCTKOBBIC OIMBUIUTENHM TPETHETO IMKJIA O0TOOpA,
KOTOpPBIE II€JeCO00pa3HO HCIOJIb30BaTh B KAa4eCTBE MCTOYHHUKA IICHHBIX T'€HOTHIIOB-
POJIOHAYAIbHUKOB JIMHUM, a TaK)K€ HEMOCPEACTBEHHO B KAaY€CTBE POJUTEIBCKUX KOMIIOHEH-
ToB ruOpu10B. Co3aaHo 10 BBICOKOMPOAYKTHBHBIX MHOTOPOCTKOBBIX OMBLIUTENICH caxapHOM
CBEKJIBI C ONTUMAJIBHBIM COYETaHUEM HanOoJiee 3HAUMMBIX CEJIEKIIMOHHO-TEHETHUECKUX MPH-
3HAKOB.

Knruesvie cnosa: caxapnas ceéexkia, MHO2OPOCMKOBble ONbLIUMENU, TUHUS, NONYIAYUS,
MHO2OKPAMHBLU UHOUBUOYATIbHO20-CEMEUCMBEHHbLL 0MOOp, YUK 0mbopa, cemepo3uc,
VPOJCAUHOCMb, CAXAPUCTIOCTb.

EFFICIENCY OF DIFFERENT CYCLES OF MULTIPLE INDIVIDUAL-FAMILY
SELECTION IN THE BREEDING OF MULTI-SPROUT SUGAR BEET POLLINATORS

Trush S.H., Parfeniuk O.A., Balaniuk L.A., Tatarchuk V.M.
Tobacco Experimental Station of National Research Center «Institute of Agriculture of NAAS»,
Ukraine

Purpose. To create multi-sprout sugar beet pollinators with a narrowed genetic basis, to assess
their productivity and combining ability over time at different stages of multiple individual-
family selection.

Materials and methods. The studies were conducted at the Tobacco Experimental Station of the
National Research Center «Institute of Agriculture of NAAS» in the Laboratory of Sugar Beet
Breeding in 2009-2020. Seven diploid multi-sprout sugar beet populations bred in Ukraine
were taken as starting material. New multi-sprout pollinators were obtained by multiple
individual-family selection. Breeding accessions were tested by the method developed by
scientists of the Institute of Bioenergy Crops and Sugar Beet of NAAS. The GCA was
evaluated using unidirectional cyclic crosses on the basis of three CMS-testers.

Results and discussion. The results demonstrated a high efficiency of two and three cycles of
individual-family selection for increasing the root yields of the multi-sprout sugar beet
pollinators. The root yields increased by 11.7% and 13.5% after two and three selection
cycles, respectively, related to the original populations. Subsequent selection cycles (four and
five) were less effective due to inbreeding depression. The yields of the multi-sprout
pollinators was 106.3% and 98.2% after four and five selection cycles, respectively, related to
the original populations. The multi-sprout pollinators from selection cycles four and five had
the highest sugar content in roots: 121.6% and 119.5%, respectively, related to the original
populations.

As to the compound trait of «sugar collection», the highest productivity in the multi-sprout
pollinators was observed after three selection cycles (119.5%). In subsequent cycles of
selection, this parameter decreased.
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The yield and sugar content in roots of the best diploid multi-sprout sugar beet pollinators varied
between 108.2-116.3% and 98.6—105.5%, respectively, related to the group reference. As to
the sugar collection and output, they exceeded the group reference by 9.2—19.2% and 9.5-
21.8%, respectively.

Conclusions. In the 2009-2020 studies, the changes in the performance characteristics of the
multi-sprout sugar beet pollinators from different cycles of multiple individual-family
selection were investigated over time. The highest basic productivity was seen in the multi-
sprout pollinators from selection cycle 3, which should be used both as sources of valuable
genotypes — ancestors of lines and directly as parents of hybrids. Ten highly productive multi-
sprout sugar beet pollinators with the optimal combinations of the most significant breeding-
genetic traits have been created.

Key words: sugar beet, multi-sprout pollinators, line, population, multiple individual-family
selection, selection cycle, heterosis, yield, sugar content.
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