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The results of evaluation of the performance of experimental hybrids of sugar beets derived
from parents with improved beetroot shape are presented. The sugar beet performance increased
with transformation of conical beetroots to oval-conical ones. CMS-based high-yielding hybrids
with oval-conical beetroots were created; changes in their biometric parameters were investigated.
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Introduction. The development and implementation of breeding innovations aimed to
boosting the performance potential of sugar beet plants and their adaptability to environmental
conditions in agriculture is one of the main prerequisites of the effective beet growing industry of
Ukraine

Increasing energy consumption for growing each additional unit of the crop, limited energy
sources, increasing costs for their production require new approaches to the development of
resource- and energy-saving technologies in the agrarian sector [1, 2].

Creation and introduction in the production of new CMS-based high-yielding hybrids is the
most effective way to further increase the productivity of sugar beets. Currently, effective scientific
solutions, which will allow for the maximum use of controlled heterosis for the most important
economic and valuable features, are needed [3, 4]. Therefore, the availability of the genetic
diversity of the species Beta vulgaris L., identification of donors of valuable-for- breeding traits and
creation, on their basis, of new starting material to generate valuable-for-combinations parents of
new high-yielding sugar beet hybrids are especially important challenges in breeding [5, 6].

Literature review and problem articulation. Until recently, beet growing was a leading
branch of the Ukrainian agribusiness. It largely determined the state of the economy in the agrarian
sector and the activities of the domestic sugar market [1, 7].

Currently, the Ukrainian sugar beet growing is in a difficult situation. The area under sugar
beets has decreased significantly for recent decades. According to the State Statistics Service of
Ukraine, in 2020 it amounted to only 218,900 hectares, while in the early 1990s this crop was sown
on more than 1,500,000—1,800,000 hectares in Ukraine [8].

The sugar beet production is sure to have its specifics and complexity, but our country has
sufficient potential to regain its position in this area [9, 10]. Consistent intensification of
technological processes, increase in beetroot yields and improvement of their quality are the crucial
prerequisites for ramping up the sugar beet and sugar production and raising the economic
efficiency of the beet industry [2].

The development of breeding and seed production, in particular the creation of CMS-based
hybrids combining high yields of beetroots and high sugar content in beetroots, improved
technological qualities of raw material for sugar manufacturing, increased resistance to diseases and
suitability for intensive technologies, is a most promising way to increase the productivity of sugar
beets. 12].

It is known that beetroots of released sugar beet hybrids do not yet fully meet the
requirements of the current sugar production. Currently, there are a number of pressing issues
related to the beetroot shape that need to be addressed urgently. Excessive embedment into the soil,
imperfect shape, and deep grooves significantly increase the energy consumption during harvesting
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and result in the removal of the fertile soil layer from the field. In addition, a significant beetroot
mass is lost due to mechanical damage during harvesting [13, 14]. Hence, the beetroot shape is an
important ecological and breeding feature [15].

Accordingly, the creation of sugar beet hybrids with improved beetroot shape will
simultaneously increase their productivity and significantly reduce the energy consumption, damage
to and soilness of beetroots upon digging out [14, 16].

Given the above facts, it is advisable to breed for improved beetroot shape, which opens up
prospects for increasing the crop performance and reducing the product costs.

This problem can be solved via introducing fodder beets as donors of valuable-for-breeding
and genetic traits in breeding [13]. This makes it possible to expand the genetic potential and
improve sugar beets in terms of important economically valuable traits [5].

Fodder beets have a number of genetically determined traits that can be introduced into
sugar beets through breeding methods for significant improvement of the latter. Under the same
agro-climatic conditions of cultivation, they can give two-fold yields of beetroots in comparison
with sugar beets. Almost two thirds of the beetroot are located above the soil surface, which
facilitates its digging out and significantly reduces the removal of the fertile soil layer [13].
Therefore, ,sugar beet/fodder beet™ hybridization for generating new starting material to obtain
parents of CMS-based sugar beet hybrids with improved beetroot shape is quite relevant.

Through appropriate selection of crossing components, CMS-based lines and multi-sprout
pollinators with altered beetroot shape, a new generation of CMS sugar beet hybrids with higher
performance potential can be obtained. Concurrently, the beetroot shape improves, which is also
beneficial. Such beetroots are smooth and located partially above the soil surface, having shallow
grooves (orthostichy). The beetroot soilness in such hybrids varies 1.9% to 4.8%, depending on the
year of research and soil composition. In addition, the energy consumption for digging them out of
the soil is significantly reduced [16, 17].

Due to changes in plant genotypes, their varieties are diversified and the performance
increases. Therefore, the role of genetic features of modern sugar beet hybrids in the industry
intensification is quite significant.

Purpose. To increase the performance of sugar beet hybrids using integrated approaches to
the creation, identification and selection of combination-valuable parents; to evaluate the
performance potential of experimental hybrids derived from parents with improved beetroot shape.

Materials and methods. The study was conducted in the Laboratory of Sugar Beet
Breeding of the Tobacco Experimental Station of the National Research Center “Institute of
Agriculture of NAAS” in 2018-2020.

Sixty-six experimental diploid sugar beet hybrids derived from parents of different genetic
origin were tested in the field. Crossing was carried out under paired coarse calico bags and in
spatially isolated plots.

New starting material of sugar beets was created using classical breeding methods and
traditional techniques. The experimental CMS-based sugar beet hybrids were evaluated for several
economically valuable traits in accordance with the variety trial method developed by scientists of
the Institute of Bioenergy Crops and Sugar Beets NAAS [18]. The record area was 10.8 m”. The
experiment was carried out in three replications. The plot arrangement was randomized. Three
domestic sugar beet hybrids, Zluka, Bulava and Kvarta, were used as check varieties. Data were
statistically processed, as BA Dospekhov described [19].

Results and discussion. The weather in 2018-2020 was instable. Its contrasting nature
allowed for comprehensive evaluation of the experimental material, identification of genetic
features and phenotypic expression of the most important quantitative traits and selection of forms
with highly adaptable plants. During the study period, there were significant deviations of the
weather factors from the multi-year averages. In 2018, the amount of precipitation was similar to
the multi-year average (633 mm), while 2019 and 2020 were quite arid (380 and 483 mm,
respectively). In the spring and summer, the precipitation amounts were lower than the multi-year
average: 29-47% and 24-53% related to the average, respectively. The 2018 and 2020 autumns
were quite wet (exceeding the multi-year average by 56.8% and 44.7%, respectively), and the 2019
autumn was (44.3% of the multi-year average). The air temperature in 2018-2020 significantly
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exceeded the multi-year average (by 7.4°C). The vegetation periods of plants in the study years
were slightly arid (HTC = 0.66-0.95). In general, they were favorable for the normal growth and
development of sugar beet plants.

To evaluate the effectiveness of the developed trends and designs of the breeding of sugar
beet initial forms (O-type lines and their CMS analogues, diploid multi-sprout pollinators) with
improved beetroot shape, we created experimental CMS-based hybrids, where female components
were pre-selected high-sugar CMS-lines of genetic origin with conical beetroots and new CMS-
lines with improved beetroot shape (oval-conical), and male components were BC; multi-sprout
pollinators with oval-conical beetroots and initial accessions of diploid multi-sprout pollinators with
conical and wide-conical beetroots.

Analysis of the performance of sugar beet hybrids originating from the parents with
improved beetroot shape (oval-conical) shows that the beetroot yields, collection and sugar output
from the hybrids are significantly better than the group check accession (Table 1).

Table 1
Performance of the best experimental sugar beet hybrids originating from CMS lines and
multi-sprout pollinators (BC,) with oval-conical beetroots, 2018-2020.

Related to the group check accession,
Sugar  Sugar  Sugar %

chIf:s(llir(l)%l Cross combination %1/;1:’ content, collec- output, Sugar Sugar Sugar
%  tion,tha tha  Yield 8 collectio U8
content 0 output

Um.TsChS4/130.1P

E72171 x BZ(1729/21x1705) 58.4 17.6 ~ 10.28  8.77 120.1 972 116.8 116.5
/b, P
Um.TsChS32/130.1P

E72172 x BZ 33/ b,P 56.6 18.0 10.19  8.67 116.5 994 1158 115.0
Um. ChS37/130.1P x

E72176 BZ 76/ b,P 59.6 177 10.55  9.05 122.6 97.8 1199 120.2
Um.ChS42/130.2P x

E72177 BZ(1729/21x1705) 58.4 178 1040  8.89 120.1 983 1182 118.1
b,P
Um. ChS48/130.2P x

E72180 BZ1705 b;P 59.8 17.8  10.64  9.19 123.0 983 1209 122.0
Um. ChS51/130.2P x

E72181 BZ51997 b,P 58.0 17.7 1027  8.86 119.3 97.8 116.7 117.7
Um. ChS54/130.2P x

E72186 BZ76 b,P 57.4 179  10.27  8.82 118.1 98.9 116.7 117.1
Um. ChS67/141P x

E72191 BZ(1729/21x1705) 56.6 179  10.13  8.68 116.5 98.9 1151 1153

b,P
Um. ChS69/141P x
E72193 BZ51997 b,P 60.0 17.5 10.50  9.07 1233 96.7 119.3 1204
E72126 grznéghS%/MlP x 59.7 17.6  10.51 898 121.8 972 1194 1193
Um. ChS79/141P x
E72132 BZ 33 b,P 59.9 17.8  10.66  9.07 1228 983 121.1 1204
Um. ChS83/141P x
E72135 BZ 76 biP 57.9 17.5 10.13  8.83 1194  96.7 1151 117.2
Um.ChS89/84P x
E72136 BZ 51997 b,P 59.1 17.5 10.34  9.04 121.6 972 117.5 120.0
Um.ChS96/84P x
E72151 BZ 33 biP 60.0 17.6  10.56  9.05 1234  97.8 120.0 120.2
x 58.7 177 1039 893 1206 979 118.0 118.5
Group check accession 48.6 181 8.50 7.53 — — — —
LSDy;s 3.51 0.49 0.52 0.54 — — — —
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The sugar content in their beetroots was lower than or similar to the group check accession.
In general, the yielding type (E) of performance is intrinsic to both parents and their hybrids. As to
beetroot yield, they exceeded the group check accession by 16.5-23.4%; the sugar collection was
higher by 15.1-21.1%; and the sugar output - by 15.0-22.0%.

To date, parents™ combining ability for the performance traits was the main criterion for the
selection of sugar beet CMS-based hybrids“ parents. Combining ability is a hereditary trait,
allowing for selection for high combinatorial value as well as for other quantitative traits. Given this
factor and the fact that combination-capable multi-sprout pollinators (BZ) were the female
components of F; sugar-feed hybrids, we can assert that the initial accessions, i.e. multi-sprout
pollinators (BZ), and their offspring (BC;) with improved beetroot shape did not differ significantly
in terms of the genetic control and expression of this trait. Here, modified beetroot shape was the
main factor in increasing the performance of the experimental CMS-based sugar beet hybrids.

The results of studying the beetroot shape in best experimental sugar beet hybrids are shown
in Table 2.

Table 2
Beetroot shape in the best experimental sugar beet hybrids, 2018-2020
Bree- Beetroot
ding Cross combination L,cm D,cm d,cm B,cm K shape Beetroot Embedmept
acces- . shape into the soil
. index (S)
sion
Um.TsChS4/130.1P x Oval
E72171 BZ(1729/21x 212 95 1.0 43  0.61 1.18 cor\;ice_ll 3/4
1705)/b,P
Um.TsChS32/130.1P Oval-
E72172 x BZ 33/ b,P 20.8 9.2 1.0 4.1 0.63 1.14 conical 3/4
Um. ChS37/130.1P x Oval-
E72176 BZ 76/ b,P 233 92 1.0 43  0.66 1.12 conical 3/4
Um.ChS42/130.2P x Oval-
E72177 BZ(1729/21x1705) 207 9.0 1.0 4.1 0.65 1.16 . 3/4
b,P conical
Um. ChS48/130.2P x Oval-
E72180 BZ1705 b,P 22.3 9.5 1.0 4.3 0.66 1.21 conical 3/4
Um. ChS51/130.2P x Oval-
E72181 BZ51997 b,P 222 94 1.0 43  0.64 1.17 conical 3/4
Um. ChS54/130.2P x Oval-
E72186 BZ76 b,P 21.7 9.1 1.0 4.2 0.64 1.13 conical 3/4
Um. ChS67/141P x Oval-
E72191 BZ(1729/21x1705) 208 94 1.0 39 0.63 1.11 ; 3/4
b,P conical
Um. ChS69/141P x Oval-
E72193 BZ51997 b,P 226 93 1.0 42  0.68 1.18 conical 3/4
E72126 UM CBSTOIAIP Xy 9 94 10 42 066 114 Oval- 3/4
BZ 33 conical
Um. ChS79/141P x Oval-
E72132 BZ 33 b,P 23.1 9.5 1.0 4.5 0.67 1.24 conical 3/4
Um. ChS83/141P x Oval-
E72135 BZ 76 b,P 214 94 1.0 4 0.64 1.12 conical 3/4
Um.ChS89/84P x Oval-
E72136 BZ 51997 b,P 22.7 9.5 1.0 4.4 0.66 1.22 conical 3/4
Um.ChS96/84P x Oval-
E72151 BZ 33 b,P 22.1 9.3 1.0 4.1 0.65 1.12 conical 3/4
x 22,0 9.3 1.0 4.2 0.65 1.16 - -
Group check accession 20,1 9.1 1.0 26 052 0.61 - Embedded
LSDys 1,10 047 — 0.21 0.03 0.06 - -
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Notes: L — beetroot length; D — beetroot maximum diameter; d — beetroot tail diameter; In -
distance from the maximum diameter plane to the beetroot top, where the bud begins to form; K —
beetroot weight coefficient.

Analysis of the beetroot shape in such hybrids shows that they were all oval-conical. The
beetroot shape index varied 1.11 to 1.24. Beetroots of these hybrids were embedded into the soil by
3/4 of their length, had a smooth surface and small grooves (orthostichy). The sugar beet hybrids
used as check accessions had conical beetroots, fully embedded into the soil. In the check
accessions, the average shape index S was 0.61.
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Fig. 1. Modified beetroot shape in the experimental hybrids compared to the group
check accession

In the sugar beet hybrids derived from the parents with improved root shape (oval-conical),
beetroots were longer (L) by 9.5% and larger in the diameter (D) by 2.2%; the distance from the
maximum diameter plane to the beetroot top (B) increased by 61.5% compared to the group check
accession. In parallel with changes of the beetroot shape, the beetroot weight (m) increased by
25.0%. These facts indicate that it is possible to increase the performance potential of sugar beet
CMS-based hybrids due to widespread involvement in breeding of fodder beets as donors of
valuable-for-breeding and genetic traits.

In general, all this confirms our hypothesis that the transition from conical beetroots to oval-
conical ones to an increase in the performance of the sugar beet hybrids by 15-21%.

Using the study results, were developed competitive sugar beet CMS-based hybrids with
oval-conical beetroots, which partially protrude above the soil surface and have a smooth surface
and shallow grooves (orthostichy).

Conclusions. We have created 14 high-yielding sugar beet CMS-based hybrids with
improved beetroot shape. It was established that the transition from conical beetroots to oval-
conical ones in parents resulted in increased performance of sugar beet hybrids. The beetroot yields
from the hybrids were by 16.5-23.4% higher than from the group check accession, the sugar
collection was by 15.1-21.1% higher, and the sugar output - by 15.0-22.0% higher.
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IIPOJIYKTHBHHWH ITOTEHIIIAT ITYKEPOBHX BYPAKIB 3 IIOJIIITIIIEHOIK ®OPMOKO
KOPEHEILTOAY B CEJIEKIII HA TETEPO3HC

[Tapdentok O.0., Tpym C.I'.
Hocnigna cranmis TrotionnunTea HHI «I3 HAAH», Ykpaina

Merta pociifKeHHsl — TMIJBUILEHHS HNPOAYKTHUBHOCTI TiOpHIIB ILIYKpOBUX OypsKiB 13
3aCTOCYBAHHSIM KOMIUJIEKCHUX MIAXOAIB (opMyBaHHs, 1AeHTU(}iKalii Ta 1000py KOMOIHaLIHHO-
IIHHUX OaTbKIBCHKUMX KOMIOHEHTIB. OIliHKa NPOJYKTHBHOTO IOTEHIIANly eKCIEepUMEHTAIbHUX
riopuaiB IYKpOBUX OYpsIKIB, CTBOPEHUX HA OCHOBI OaThKIBCHKMX KOMITOHEHTIB 3 MOJIMIIEHOO
(bopMOr0 KOpEeHeII0ay.

Marepiaan i meToauxa. [locmimkenHs npoBoawin Ha J{ocminHii crandmii TioTroHHUIITBa HHI]
«I3 HAAH» y naboparopii cenekuii nykpoBux OypskiB y 2018-2020 pp. Buxinnum marepiaaom
JUISL TIOJIBOBUX JIOCIHIJIB Oynu 66 eKCliepuMEHTAIbHUX JIUIUIOITHUX TIOpUAIB I[YKpOBUX OYypsKiB,
CTBOPEHHX Ha OCHOBI 0aThKiBCHKUX KOMIIOHEHTIB Pi3HOTO T€HETHYHOTO MOXO/KEHHS.

CTBOpEeHHsSI HOBOTO BHXIJHOIO MaTepiaiy I[yKpOBUX OYpsKiB MPOBENEHO 13 3aCTOCYBaHHIM
KJIACUYHHMX METOJIB CeJIeKLii 3a 3arajJbHONPUHHATUMU MeTOoIuMKaMu. ExcriepuMeHTanbHi riopuan
ykpoBux OypsikiB Ha [[UC ocHOBI NOCHIIKEHO 3a KOMIUIEKCOM ILIHHHMX TOCIOAAPCHKUX O3HAK
BIJITIOBIJTHO JI0 METO/AMK COPTOBUIIPOOYBaHHS, po3po0ieHux B [HCTUTYTI 610€HEPreTHUHUX KYIbTYP
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Ta ykpoBux Oypskis HAAH.

OOroBopeHHsi pe3yJabTaTiB. AHaJ3 MNPOAYKTHBHOCTI TiOpUIIB IIyKPOBUX OYypsIKiB,
CTBOPEHUX HA OCHOBI 0ATHKIBCHKUX KOMIIOHEHTIB 3 TIOJIMIIICHOK (OPMOIO KOpEHETUIOAY (OBaIbHO-
KOHIYHOIO) JTOBOJUTH, IO 33 BPOXKAHHICTIO KOPEHEIUIOAIB, 300py Ta BUXOAY IIYKPY BOHHU ICTOTHO
MIEPEBUILYIOTh TPYHOBHA CTaHIapT. LIYKpUCTICTh IIUX KOpEHEIIoAiB Oyia HIKY0 abo Ha piBHI
TPYIIOBOTO CTaHAApTy. B 1imomy, riOpuam xapakTepU3YIOThCs BpoXKaiHOIO crpsMmoBaHicTio (E)
NPOAYKTHUBHOCTI. 32 BPOXKAWHICTIO KOPEHEIIOAIB BOHHM IEPEBUIIYBAIM TPYMOBHHA CTaHIApT Ha
16,5-23,4 %, 360opom nykpy — Ha 15,1-21,1 % ta Buxonom uykpy — xa 15,0-22,0 %.

3a aHanmizoM mapameTpiB GOpMHU KOPEHEIUTOAY TiIOPUAIB JAHOTO THUITY BCTAHOBIJICHO, III0 BOHU
€ OBAJIbHO-KOHIYHUMHU. [ToKa3HUKM 1HAEKCY (OPMU KOPEHEIIONY B HUX BapitoBaliu B Mexax 1,11—
1,24. Kopenerioan 1ux TiOpuaiB 3arIHOIIOIOTECS B 3eMITI0 Ha 3/4 JTOBXKUHH, MAIOTh TJIaJICHBKY
MTOBEPXHIO Ta MUIKY KOPEHEBY OOpi31Ky (OPTOCTHUXY).

B excniepuMeHTanbHUX TiOpUIIB IyKPOBUX OypsiKiB, c()OPMOBAHUX HAa OCHOBI OATHKiBCHKUX
KOMITOHEHTIB 3 TIOJIMIIEHOK (OPMOIO KOPEHEIUIoAy (OBaJIbHO-KOHIYHOK), 30UIbIIyBaIaCh
noxuHa kopernerony (L) nHa 9,5 %, ioro miamerp (D) — nHa 2,2 %, BiACTaHb BiA TUIONIMHH
MaKCHMaJbHOTO JiaMeTpa KOpeHemiony Ao BepiminHu roiiBku (B) ma 61,5 % y mopiBHSHHI 3
IPYNOBUM CTaHIApTOM. 31 3MiHOIO MapameTpiB (OpMHU KOpEeHEIIo1y 301IbpImmiIacs i foro maca (m)
Ha 25,0 %. YcrtaHoBneHo, 110 3MiHa (JOPMHU KOPEHEI101y 0aTbKiBCbKMX KOMIIOHEHTIB 3 KOHIYHOI
Ha OBAJIbHO-KOHIYHY NMPU3BOAUTH JI0 ITiIBUIICHHS MPOAYKTUBHOCTI TiOpUIIB IyKPOBHUX OYpsIKiB Ha
15-21 %.

BucnoBku. CtBopeHO 14 BHCOKONPOAYKTHBHHX TiOpuaiB IykpoBux OypskiB Ha L[UC
OCHOBI 3 MOJIMIIEHOI (POPMOIO KOPEHEIIoNy, MPUAATHUX ISl €HEPro- Ta €KOJIOro30epiraloumx
TEXHOJIOTiI BHUPOUIYBaHHS. BOHM mepeBHINYIOTh TPYNOBHH CTaHAAPT 3a BPOXKAMHICTIO
KopeHeroiB Ha 16,5-23,4 %, 36opom nykpy Ha 15,1-21,1 % Ta Buxogom nykpy Ha 15,0-22,0 %.

Knrwowuosi cnosa: yyxkposi Oypsku, euxiowuii mamepian, 2iopuo, eemeposuc, opma
KOpeHeniooy, iHoekc opmu, npoOyKmMueHicmo.

IIPONYKTHBHBIH ITOTEHI[HAJI CAXAPHOH CBEKJIbI C YJIYYIIEHHOH ®OPMOH
KOPHEIL10/]A B CEJIEKITHH HA TETEPO3HC

[Tapdentok O.A., Tpym C.I'.
OnsiTHas ctanuus TabakoBoactsa HHIL «uctutyT 3emnenenus HAAH», Ykpauna

Leab wucciaeqoBaHMii — TMOBBILICHUE NPOJYKTUBHOCTH THOPUIOB CaxapHOW CBEKJIBI C
UCIIOJIb30BAaHUEM  KOMIUIEKCHBIX TOJIXO0J0B (opMHpOBaHMs, UACHTUPUKALUMU U  OTOOpa
KOMOWHAIIMOHHO-IICHHBIX POJAUTENBCKUX KOMIIOHEHTOB. OIleHKa NPOIYKTUBHOIO IOTEHIHANA
HKCIEPUMEHTAJIbHBIX TUOPUIOB CaxapHOM CBEKJbl, CO3/JaHHBIX HA OCHOBE pPOAMTEIBCKUX
KOMITOHEHTOB C yJIy4IlIeHHOW (hOpMOii KOpHEIUIoa.

Matepunansl u Meroauka. VccnenoBanus npoBoanian Ha ONbITHONW CTaHIIMM TabaKOBOJICTBA
HHII «13 HAAH» B nabGopatopun cenekiuu caxapHoil cexsibl B 2018-2020 rr. K noneBsiM
ONbITaM MpPUBJIEYEHBI 66 OSKCHEPUMEHTAIbHBIX JUIIOWJHBIX THOPUIOB CaxapHONl CBEKJIBL,
CO3JJaHHBIX Ha OCHOBE POAUTENIBCKUX KOMIIOHEHTOB Pa3HOI'0 T€HETHYECKOTO IPOUCXOKIACHUS.

Coztanne HOBOTO MCXOJHOTO MaTepHaja CaxapHOM CBEKIIBI IIPOBEIEHO C HMCIOIb30BAaHUEM
KJIACCUYECKUX METOJIOB CEJIEKIMH MO OOIENPUHATHIM METOAMKAM. DKCIIepUMEHTaIbHbIE THOPH/IBI
caxapHoi cBekiibl Ha [IMC ocHOBe M3y4eHBl IO KOMIUIEKCY IIEHHBIX XO3SIMCTBEHHBIX NPU3HAKOB
COOTBETCTBEHHO METOJMKAM COPTOUCHBITAHMs, pa3paboTaHHbIX B MHCTUTYTE OMOIHEPreTUYecKHX
KyJbTYyp U caxapHoH cBeksisl HAAH.

OOcyxnenne pe3yJabTaTOB. AHAIN3 NPOAYKTUBHOCTH TMOPHUIOB CaxapHOHl CBEKJIBI,
CO3JaHHBIX HA OCHOBE PpOJUTEIBCKUX KOMIIOHEHTOB C YIYYIIEHHOW Qopmoli KopHerioaa
(OBaJIbHO-KOHMYECKAs!) MMOKA3bIBAET, YTO MO YPOXKAMHOCTH KOPHEIUIONOB, COOPY M BBIXOJy caxapa
OHHM CYIECTBEHHO MPEBBIIIAIOT IPyNNOBOM cTaHaapT. CaxapucTocTh UX KOPHEIJIO0B Obljla HUKE
WIM Ha YypPOBHE TIPYIIOBOro cTraHjaapra. B menom, ruOpuabl XapaKTepH3YyIOTCS YpOKaiHBIM
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HanpassieHueM (E) npoayktusnocTH. 1o ypokaliHOCTH KOPHEIUIOA0B OHU MPEBBIIIAIN I'PYIIIOBON
ctanaapt Ha 16,5-23.,4 %, cbopy caxapa Ha 15,1-21,1 % u Beixoay caxapa Ha 15,0-22,0 %.

[To ananu3y mapameTpoB (hOpMBI KOPHEIUIOAA TMOPHUIOB JAHHOTO THUIIA YCTAHOBJIEHO, UTO
OHH XapaKTepHU3yloTCs OBalIbHO-KOHHYECKOM opmoil. [lokazaTenu unnexca Gpopmbl KOpHEIUIOAA B
HUX BapbHupoBaiu B npexaenax 1,11-1,24. Kopuerionsl 3tux ruOpuoB 3ariny0OaeHsl B TOUYBY Ha 3/4
JUTMHBI, UMEIOT IIaJIKYI0 TOBEPXHOCTh U MEIIKYI0 KOPHEBYIO OOpPO3AKY (OPTOCTHXY).

Y OKCHEpUMEHTAJIbHBIX THOPHIOB CaxapHOM CBEKJbI, c(OpPMHUPOBAHHBIX Ha 0ase
POIUTENBCKMX KOMIIOHEHTOB C YIy4YIIEHHON QopMoil KopHemiona (OBalbHO-KOHUYECKas),
yBenuumiach JainHa kopHertona (L) Ha 9,5 %, nuamerp kopremnoaa (D) — Ha 2,2 %, paccrosiHue
OT IUIOCKOCTM MaKCHMAaJbHOTO JMaMeTpa KOpHeIioaa J0 BepiiuHbI TronoBku (B) Ha 61,5 % mo
CpPaBHEHHMIO C TpymmoBbIM cTaHmaproM. C H3MEHEHHEM MapaMeTpoB (OPMBI KOPHEIIONA
yBenMumiIach U ero macca (m) Ha 25,0 %. YcraHoBieHo, 4yTo u3MeHeHHE (HOPMBI KOpPHEIUIOAa
POIUTENIBCKMX KOMIIOHEHTOB C KOHHYECKOM Ha OBaJbHO-KOHMYECKYIO IPUBOJIUT K IOBBIIICHUIO
MPOAYKTUBHOCTU THOPUIOB caxapHO# cBekibl Ha 15-21 %.

BoiBoabl. Co3gano 14 BEICOKONPOYKTUBHBIX THOPUIOB caxapHoii cBekibl Ha LIMC ocHoBe
C YJIy4IIEHHON (OopMOM KOpHEIIOoAa, MPUTOHBIE U SHEPro- M 3KOJOTOIASIIMX TEXHOJIOTUN
BbIpaniBaHus. OHU NPEBBILIAIOT TPYIIIOBOM CTAaHAAPT MO YPOKAMHOCTH KOPHEII010B Ha 16,5—
23,4 %, cbopy caxapa Ha 15,1-21,1 % u BeIxoay caxapa Ha 15,0-22,0 %.

Knrouesvle cnoea: caxapuas ceexia, UCXOOHbIU mamepual, 2ubpuo, cemeposuc, opma
KOpHeniooa, UH0eKc opmul, NPOOYKMUBHOCHb.

PERFORMANCE POTENTIAL OF SUGAR BEETS WITH IMPROVED BEETROOT SHAPE
IN BREEDING FOR HETEROSIS

Parfeniuk O.A., Trush S.H.
Tobacco Experimental Station of the National Research Center “Institute of Agriculture of NAAS”,
Ukraine

Purpose. To increase the performance of sugar beet hybrids using integrated approaches to
the creation, identification and selection of combination-valuable parents; to evaluate the
performance potential of experimental hybrids derived from parents with improved beetroot shape.

Materials and methods. The study was conducted in the Laboratory of Sugar Beet
Breeding of the Tobacco Experimental Station of the National Research Center “Institute of
Agriculture of NAAS” in 2018-2020. Sixty-six experimental diploid sugar beet hybrids originating
from parents of different genetic origin were tested in the field.

New starting material of sugar beets was created using classical breeding methods and
traditional techniques. The experimental CMS-based sugar beet hybrids were evaluated for several
economically valuable traits in accordance with the variety trial method developed by scientists of
the Institute of Bioenergy Crops and Sugar Beets NAAS.

Results and discussion. Analysis of the performance of the sugar beet hybrids originating
from the parents with improved beetroot shape (oval-conical) indicates that the beetroot yields,
sugar collection and output were significantly higher than those in the group check accession. The
sugar content in their beetroots was lower than or similar to that in the group check accession. In
general, the yielding type (E) of performance is intrinsic to the hybrids. As to beetroot yield, they
exceeded the group check accession by 16.5-23.4%; the sugar collection was higher by 15.1—
21.1%; and the sugar output — by 15.0-22.0%.

Analysis of the beetroot in these hybrids shows that they had oval-conical beetroots. Their
shape index varied 1.11 to 1.24. The beetroots of these hybrids were embedded into the soil by 3/4
of their length, had a smooth surface and shallow grooves (orthostichy).

In the experimental sugar beet hybrids derived from the parents with improved beetroot
shape (oval-conical), beetroots were longer (L) by 9.5%, larger in the diameter (D) by 2.2%, and the
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distance from the maximum diameter plane to the beetroot top (B) increased by 61.5% compared to
the group check accession. In parallel with changes of the beetroot shape, the beetroot weight (m)
increased by 25.0%. The transition from conical beetroots to oval-conical ones was proven to
increase the performance of the sugar beet hybrids by 15-21%.

Conclusions. We have created 14 high-yielding sugar beet CMS-based hybrids with
improved beetroot shape, suitable for energy and environmentally friendly cultivation technologies.
Their beetroot yields, sugar collection and sugar output exceed those in the group check accession
by 16.5-23.4%, 15.1-21.1% and 15.0-22.0%, respectively.

Key words: sugar beets, starting material, hybrid, heterosis, beetroot shape, shape index,
performance.
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