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Pedepar: MeToro gocmimkeHHs Oyl0 KOMIUIEKCHO OI[IHUTH TPOSB TEeTEpO3UCy Ta CTYIIiHb
JOMIHYBaHHSI 33 OCHOBHMMH I[IHHHUMH TOCHOJapCHKUMHU O3HAKaMH y MapTeHOKapmiyHux Tiopunis F1
OTipka Ta BH3HAUUTH HAWOUIBII TEpCIEeKTHBHI KOMOIHAIl [N CeNeKIiHOTO BHUKOPHUCTAHHS.
Hocmimkerns nmpopoawmau Brponox 2021-2025 pp. B [HcTutyTi oBouwiBHMITBA 1 OamTanHUITBa HAAH
B YMOBaX 3aXHIICHOTO IPYHTY. BcTaHOBIIEHO, IO yposKaiiHicTh riOpuaiB BapiroBaina Bif 14,6 no 22,8 xr/m?,
TOBapHicTh — Bix 76 mo 90 %, cepemHs Maca rmony craHoBuia 82-91 r. Bim3HaueHo mepeBaxkaHHS
HeaauTUBHUX reHeTnyHux edekriB (hp > 1) 3a o3Hakamu ypoxaitHOCTi. PiBeHb rereposmcy 3a
yposkaiiHicTio BapitoBaB B Mexax 84—120 %. HaiiBummii edext (120 %) i Bupaxkene Hannominysanus (hp
=17,3) Busineno y riopuna F1 (Kyss / Ilapk). Ilokasauku retepo3sucy 3a toBapHicTio (X = 91-106 %) Ta
ckopocturicTio (X = 94-106 %) cBimuaTh PO NEPeBaKaHHS aJUTUBHOIO a00 YAaCTKOBO JIOMIHAHTHOIO
XapakTepy cHaakyBaHHS IuX o3Hak. PCA-aHanmi3 miATBEpIMB JIOMIHYIOUMH BHECOK ITOKa3HHUKIB
ypOKaHOCTI y (hOpMyBaHHI 3arajibHOT EHOTUIIOBOT BapiaOeIbHOCTI AOCIPKYBaHUX TeHOTUIIB. [licis
CTaHJapTU3allil MOKa3HUKIB (Zi) Y MeXKaX SKCIIEPUMEHTY OOYMCIICHO 1HTeTPaIbHUN 1HIACKC CENEKIIHHOT
LIHHOCTI fIK CyMy 3Ba)XCHHX CTaHAAPTH30BaHUX BeaWuyuH. HaliBuile 3HaueHHS iHAEKCY BCTAHOBIIEHO Y
riopunis F1 (Ilapk / Ky3s) — 0,948 Ta F1 (Ky3s / [1apk) — 0,936, 1110 cBiT4UTh NPO TX BUCOKY KOMILIEKCHY
uiHHicTh. BonHouac xom6GiHamii 3a yuactio miniid Ky3s, Nell ta [lapk xapakrepusyBanncs HaAMBHIIUMH
MOKa3HUKAMH T€TePO3HMCy Ta HAJJOMIHYBaHHs 3a JIOCHIDKYBAaHUMH O3HAKaMH, L0 MiATBEPIKYE iX
JIOIUTBHICTB SIK JDKEpesia BUCOKOI KOMOIHAIIHHOT 31aTHOCTI y CEJICKIIIT IHTEHCUBHUX TEIUTMUHUX T1OpU/IIB.
TakuM 4YMHOM, KOMIUIEKCHE 3aCTOCYBaHHsS IOKa3HHMKIB T€TEPO3UCY, CTYNEHS IOMiHYBaHHS, iHACKCY
CeJIeKINIITHOT IIHHOCTI Ta 0araTOBUMIPHOTO aHali3y J03BOJIsE€ OOIPYHTOBAHO BHIIISATH IMEPCIEKTHBHI
TEeHOTHIIN IJI1 CTBOPEHHS KOHKYPEHTOCHPOMOXKHUX TriOpuaiB oripka. IloegHanHst miHil 13 BHCOKHUM
IHJIEKCOM KOMIUIEKCHOT I[IHHOCTI Ta JPKEpeNl IHTEHCHBHOI'O TeTEPO3HMCY CTBOPIOE TMEPEAYMOBH IS
MOJIANIBIIIOTO YJIOCKOHAICHHS CENIEKIIHHUX MPOorpam.

Kurouosi ciioBa: Cucumis sativus, cenekiisi, ypoxaiHicTb, TOBApHICTb, CKOPOCTHIIIICTh

Abstract: The purpose of the study was to comprehensively evaluate heterosis and dominance degree
for the main valuable economic traits in parthenocarpic F; cucumber hybrids and to identify the most
promising combinations for breeding practice. The study was conducted in a greenhouse of the Institute of
Vegetable and Melon Growing of NAAS in 2021-2025. Hybrids yielded 14.6-22.8 kg/m?; the marketability
ranged from 76 to 90%; and the average fruit weight was 8291 g. The predominance of non-additive genetic
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effects (hp > 1) for yield traits was noted. The heterosis level for yield varied within 84—120%. The highest
effect (120%) and pronounced overdominance (hp = 7.3) were found in the F; hybrid ‘Kuzia / Park’.
Heterosis for marketability (X = 91-106%) and earliness (X = 94—106%) indicate the prevalence of additive
or partially dominant inheritance of these traits. PCA confirmed the dominant contribution of yield to the
overall phenotypic variability of the studied genotypes. After standardizing the indicators (Z;) within the
experiment, the cumulative index, i.e. breeding value, was calculated as the sum of weighted standardized
values. The highest index was recorded for Fy ‘Park / Kuzia’ (0.948) and F; ‘Kuzia / Park’ (0.936), indicating
their high complex value. Combinations involving the lines ‘Kuzia’, ‘No. 11°, and ‘Park’ had the highest
heterosis and overdominance for the studied traits, confirming their usefulness as sources of high combining
ability in the breeding of intensive greenhouse hybrids. Thus, the complex application of several parameters
(heterosis, dominance degree, and breeding value) and multivariate analysis allows for the justified
identification of promising genotypes for developing competitive cucumber hybrids. The combination of
lines with a high complex value and sources of intensive heterosis creates prerequisites for further

improvement of breeding programs.

Key words: Cucumis sativus, breeding, yield, marketability, earliness.

Beryn

Oripok (Cucumis sativus L.) e omniero 3
OCHOBHHUX OBOYEBHUX KYIBTYP SIK BiJKPHTOTO, TaK i
3aXWIIEHOTO TPYHTY. Y Cy4acHOMY OBOYiBHHIITBI
3HaYHy pOJb BIAIrpaloTh TiIOPUAM TEPIIOTO
mokoiinHsA (Fi), CTBOpeHI 3 BHKOPHCTaHHIM
e(ekty rereposucy, mo 3abesneuye iX mepeBary
Haj OaTbKiBCBKUMH (QOpPMaMH 3a KOMIUIEKCOM
MIHHUX Tocmomapchkux o3Hak (Serhiienko et al.,
2022; Dhall et al., 2025). Ominka mposBy
TeTepo3ncy 3a KIIOYOBHMH HPOJYKTUBHHMHU
03HAKaMH € BOKIUBUM IHCTPYMEHTOM ITiJIBUIIICHHS
BpPOXKAMHOCTI, SIKOCTI Ta OIXHOPITHOCTI TiOpUAIB y
KOMEPIIHHOMY BHPOOHHUIITBI.

Pazom i3 THM, TreTepo3uc Ma€ TEHOTHII-
cenuivyHUN  XapakTep 1 3HAYHOK  MIipoo
3alie)KUTh Bl MOEIHAHHS OaThbKiBChKHX (hopMm. Y
OripKka BiJ3HAYAa€ThCA ICTOTHA BapiaOENIbHICTh
MposIBy TiOpUAHOTO edeKTy, MO0 3aJeKUTh Bij
TeHEeTHYHOI BiJaneHoCTi 0aThKiBChKUX (HOpM, X
KOMO1HAIIHOT 3IaTHOCTI Ta HampsIMy
cxpemyBanns (Kumari et al., 2021; Serhiienko et
al., 2025). Ile 3yMoBm0OE€  HEOOXIIHICTH
KOMIUISKCHOTO BUBUYCHHS €(EKTy TeTepO3UCY Ta
CTYIICHS JOMIHYBaHHS 32 OCHOBHHUMH O3HAaKaMH
MPOAYKTUBHOCTI JJIsi HAayKOBO OOTPYHTOBaHOTO
1000py BUXITHOTO Marepiaiy.

YucieHHl JOCIHIIKEHHS BITYM3HSIHUX Ta
1HO3eMHHMX aBTOpiB cCBif4aTh, IO TETEPO3UC
3aJIMIIAE€TBCS OCHOBHUM (DaKTOPOM CTBOPEHHS
BHCOKONPOIYKTHBHUX TiOpUAIB OTripKa, 0COOIMBO
B yYMOBax TEIUIMYHOTO  BHPOIIYBaHHS, Jie
Te€HETHYHNN MOTEHLIal F1 MaKCUMaJIbHO
nposiBiisieThes . 3a nanumu Kaur & Dhall (2017),
reTepo3nuC CHpUSE MiABUIICHHIO 3arajbHOi Ta
paHHBOI BPOXKAHHOCTI, a TaKOX MOKPAILIEHHIO
SIKOCTI TUIO/IB.

Introduction

Cucumber (Cucumis sativus L.) is a major
vegetable crop cultivated both outdoors and
indoors. In current olericulture, first-generation
(F1) hybrids play a pivotal role. These hybrids are
developed by exploiting heterosis, which ensures
their superiority over parental forms in a complex
of agronomically important traits (Serhiienko et
al., 2022; Dhall et al., 2025). Evaluating heterosis
for key performance components is an essential
tool for enhancing yield, quality, and uniformity
of hybrids in commercial production.

However, heterosis is genotype-specific and
largely depends on the combination of parental
forms. In cucumber, significant variability in the
hybrid effect is observed; it is determined by
genetic distance between parents, their combining
ability, and crossing direction (Kumari et al.,
2021; Serhiienko et al., 2025). This necessitates
comprehensive research into heterosis and
dominance degree for primary yield traits to
ensure a science-based selection of starting
materials.

Numerous studies by domestic and foreign
researchers indicate that heterosis remains the
fundamental factor in creating high-yielding
cucumber hybrids, particularly under greenhouse
conditions where the genetic potential of F; is
maximized. According to Kaur & Dhall (2017),
heterosis contributes to increased total and early
yield, as well as improved fruit quality. Some
hybrids were reported to demonstrate significant
heterobeltiosis—exceeding the best parent's yield
by up to 68.22%, especially when using
monoecious or inbred lines (Dhall et al., 2025;
Simi et al., 2018). Preethi et al. (2019) achieved a
6-27% increase in the number of fruits per plant
in hybrids compared to their parents. At the same
time, negative heterosis for the period until the
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[oBigomisiocs, Mo AedKi riOpuau 1eMOHCTPYIOTh
3HAUYHUH reTepo6ensTios — 10 68,22 % mepeBuIeHHs
BPOKaWHOCTI TIOPIBHSHO 3 HaWKpaIiuM OaThKOM,
0COONTMBO TIpM BHUKOPHCTAaHHI ONHOMOMHHUX YH
iHOpemuux iHid (Dhall et al., 2025; Simi et al.,
2018). Preethi et al. (2019) BcTraHoBHIN
MEPEeBUIICHHS KUTBKOCTI IUIOAIB HAa POCIHHI Y
ribpunaiBe Ha 627 % TOPIBHAHO 3 OaThKiBCHKUMH
¢dopmamu. BonHouyac HerarTMBHHMH TeTepo3uC 3a
TPHUBAJICTIO TIEPIOAY 1O MEpIIOro 300py BPOXKaIo
PO3IISNAETHCS K CEJICKIIIHHO IiHHA O3HAaKa, 0
3abe3nedye  PaHHBOCTUIIICTH 1  IIiABUIICHHS
PUHKOBOT MPUBAOIUBOCTI MPOMYKITii.

PiBeHp TeTEpo3WCy CYTTEBO BapilO€ 3ajeKHO
Bi TeHOTHNy OarpKiBCbkHX (GopM 1 yMOB
BUPOIIYBaHHS. Y TEIUIMYHUX YMOBaX PEryibOBaHi
(akTopu cepenoBuina (Temmeparypa, BOJIOTICTb,
OCBITIICHHS) MIHIMI3YIOTh EKOJIOTIYHY
BapiabeNbHICTh 1 CTBOPIOIOTH CIIPUSITIIMBI YMOBH JIJISI
ouninkn reHetnuHux edektiB (Kravchenko et al.,
2008; Serhiienko et al., 2026).

Cryminb nominyBaHHSA (Ap) € iHQOpPMATHBHEM
MOKAa3HUKOM JIISI XapaKTepUCTHKH [il TeHiB, IO
JeKaTh B OCHOBI TeTepo3ucCy. 3HaueHHA hp > 1
BKa3yI0Th Ha HaJMipHe JIOMiHYBaHHS
(magmoMiHyBaHHS), TOAl SK 3HAYEHHS, ONU3BKI N0
HYJIS, BijoOpakaroTh aauTUBHI eekTH. BussneHHs
ribpuaiB i3 BHpPaXEHHM HAIAOMIHYBAHHSIM Mae
BaXKJIMBE 3HAYEHHS JUTSL CTBOpPEHHS
BHCOKOITPOMYKTUBHUX 1 CTAaOUThHUX TEIDTHYHHUX
¢dopm. Pazom i3 THM, B JiTeparypi HasBHi
CynepewIuBi JaHi WIOAO BIUIUBY PEIUIPOKHUX
CXpellyBaHb 1 TEHOTUITHUX OCOOJIMBOCTEH OAaThKIB Ha
MPOSIB  TETEPO3UCY, M0 OOMEKYE MOXKIUBOCTI
MPOTHO3YBaHHS — ceJekuidHoro edekry. Oxpemi
ABTOPH BKa3ylOThb Ha TIEPEBKAHHS MO3UTUBHOTO
HQIIOMIHYBaHHSA 32 YpPOXKaWHICTIO, TOMI SK iHIII
BiJ[3HAYAIOTh BUIIAJIKH YACTKOBOTO JIOMiHYBaHHS a00
HaBiTh TETEpO3WCHOI Jempecii, o0OcoOmMBO 3a
TOBApHICTIO Ta sKicTio wiofdiB (Lytun & Proskurnyn,
1992; Herath et al., 2021).

VY 3B’513Ky 3 UM aKTyaJIbHUM € JOCIIDKEHHS
CTyTeHsI IOMiHYyBaHHS Ta €()EKTy TeTePO3UCY HOBUX
ribpumiB  oripka Ui BiOOpy — HaHOLIBII
MEPCIEKTUBHUX KOMOIHAITIH 17151 ITOIANTBIIOT CEITEKITi
Ta BIIPOBAJKEHHS Y BUPOOHHIITBO.

Mera nmocmipkeHHS — OIHHTH  TIPOSIB
reTepo3ucy Ta CTYIiHb JAOMIHYBaHHS 3a O3HAKaMH
BpOXKaifHOCT] y riOpuaiB MapTeHOKapIOBOrO OripKa
F| B yMOBax 3axuIIeHOTO TPYHTY.

Metonuka
HocaimxenHss npoBoauwnu npotsrom 2021-—
2025 pp. Ha 0a3i I[HCTHUTYTY OBOYIBHHIITBA 1

Oamranannrea HAAH (XapkiBcbka 00MacTh).
006’ extoM pociipkeHb Oyau ribpuau F1 oripka, siki
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first harvest is considered a valuable breeding
trait, as it ensures earliness and enhances the
market appeal of the produce.

Heterosis level varies significantly
depending on the parental genotypes and
growing conditions. In greenhouses, controlled
factors (temperature, humidity, illumination)
minimize environmental variability, creating
favorable conditions for evaluating genetic
effects (Kravchenko et al., 2008; Serhiienko et
al., 2026).

The dominance degree (hp) is an
informative indicator for characterizing the
gene action underlying heterosis. Values of hp >
1 indicate overdominance, while values close to
zero reflect additive effects. Identifying hybrids
with pronounced overdominance is crucial for
developing high-yielding and stable greenhouse
forms. However, the literature contains
conflicting data regarding the impact of
reciprocal crosses and the genotypic
characteristics of parents on heterosis, which
limits our ability to predict breeding effects.
Some authors point to the predominance of
positive overdominance for yield, while others
note cases of partial dominance or even
heterotic depression, particularly regarding
marketability and fruit quality (Lytun &
Proskurnyn, 1992; Herath et al., 2021).

Therefore, investigating the dominance
degree and heterosis in new cucumber hybrids
is highly relevant for selecting the most
promising combinations for further breeding
and commercial introduction.

The purpose of this study was to evaluate
the heterosis and dominance degree for yield
traits in parthenocarpic F1 cucumber hybrids
grown in a greenhouse.

Methods

The study was conducted at the Institute of
Vegetable and Melon Growing of NAAS
(Kharkivska Oblast) in 2021-2025. We studied
Fi cucumber hybrids derived by crossing six
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Oynu OTpHUMaHi NIISIXOM CXpellyBaHHs 6 iHOpeTHIX
minii cenexuii IOb HAAH: Ky3s, [Tapk, Nell, Jlop,
Apr, 3enennit morok (cenekuii IOb HAAH). fAx
CTaHJapTH BUKOpUCTOBYBanu riopuau Jlipuk F1 Stl
(I0b HAAH) Ta Ki6pis F1 St2 (Hinepnammm).

TexHomnorist  BHpOLIyBaHHS  BifMOBigana
3araJbHONIPUIHATHM pPEKOMEHALISIM
(Chernyshenko et al., 2017). 306ip mmoniB
MPOBOAWIIM BPYy4HY 4epe3 n00y 3riHO 3 YHHHHUMU
Bumoramu ctarmapty ACTY UNECE FFV-15:2012
(2012).  Owminky TriOpuaiB  37iiicHIOBaIM 32
MMOKa3HUKaMH ypoxaitHocTi (Kr/m?), ToBapHOCTI (%)
Ta cepemHbOi Macu Iuiony (T) BIAMOBITHO [0
METOIMKM  BUNPOOYBaHHS  Ha  BiAMIHHICTb,
ofHOpimHICTh 1 cTabinpHicTs (BOC) (2004).

Edexr rerepo3rcy BU3HAUANH SIK BiIXUICHHS
moka3HukiB TiOpuaiB F1 BimHOCHO Kpamoro 3
OarpkiB Ta craHmaptiB (Acquaah, 2012). Crymiab
noMminyBanHs (hp) po3paxoByBalid 3a (OPMYJIOO
Griffing nns xinpkicHux o3Hak (Criffing, 1956).

JI1st OIIIHKU CTPYKTYpPH B3aEMO3B’S3KIB MiX
[IHHUMH TOCHOIAPCHKUMHU 0O3HAKaMH Ta BUSBICHHS
OCHOBHHUX JKepen (DeHOTHUIIOBOI BapiabembHOCTI

3aCTOCOBAaHO  aHaji3  TOJIOBHUX  KOMIIOHEHT
(Principal Component Analysis, PCA).
[HTepnperanito  3milicHIOBaNIM 32  BEITUYHWHOIO

BJIACHUX 3HAueHb Ta (HAKTOPHUX HaBAHTAKCHb.
I'pacdiuny Bi3yamizarito pe3ynbTariB MpeaCTaBICHO
y BUDNSAI OIMUIOTY mepmoi Ta ApYyroi TOJOBHUX
KOMIIOHEHT.

3 METOI KOMIUIEKCHOI OI[IHKM TEHOTHIIIB
pO3paxoBaHO IHTErpajbHUN 1HJEKC CEJICKIIHHOT
migaocti (ICLL). IHmekc BU3HAYaIM Ha OCHOBI
CTaH/IApPTU30BaHUX 3HAYCHb MOKA3HUKIB (Z-score),
OTPUMAaHHUX Yy MEXax JOCHiHDKYBaHOI BHOIpKH.
BaroBi koedilieHTH BCTaHOBIIEHO 3 ypaxXyBaHHSIM
CEJICKIIHHOT 3HAYYNIOCTI O3HAK 1 CTAaHOBWIIH
BimmoBimno 0,4 —  ypoxaitmicte; 0,3 —
nponyktuBHicts; 0,2 — ToBapmicth Ta 0,1 —
ckopocturticte. ICLl o0uuciroBamu SIK  Cymy
JNOOYTKIB CTaHAApPTU30BAaHMX 3HAYCHb IMOKA3HUKIB
Ha BiAMOBiHI BaroBi koedinientu (Mendes et al.,
2009).

Craructuynay 00poOKy pe3ynbTaTiB
3MIACHIOBAIM METOJIOM JIUCIIEPCIHHOTO aHallizy
(ANOVA). 3HauuMicTh pi3HUIb OLIHIOBAJIH 3a
KpUTepieM HaliMeHInoi ictotHoi pizauii (LSD) mpu
piBHsX 3HaudymocTi p < 0,05 ta p < 0,01.

Pe3yabTaTu T2 06roBOpeHHs

Pesynbratu  coproBuIlpoOyBaHHsS CBiZ4aTh
po 3Ha4YHUH po3nofin riopuais F1 3a komriekcom
[MIHHAX TOCIOJAPCHKUX O3HAK, IO 3YMOBJICHO
TE€HETUYHOIO creundikoro 0aTbKIBCHKUX

inbred lines from the Institute's breeding
program: ‘Kuzia’, ‘Park’, ‘No. 11°, ‘Lor’, ‘Art’,
and ‘Zelenyi Potok’. The hybrids ‘Liryk F/’
(Ukraine) and ‘Kybria F;” (Netherlands) were
used as check hybrids (CH; and CHo,
respectively)

The cultivation technology followed
conventional guidelines (Chernyshenko et al.,
2017). Cucumbers were harvested manually
every 1 day in accordance with the current
requirements of DSTU UNECE FFV-15:2012
(2012). The hybrids were evaluated for yield
(kg/m?), marketability (%), and average fruit
weight (g) according to the methods for testing
for Distinctness, Uniformity, and Stability
(DUS) (2004).

The heterosis effect was determined as the
deviation of F; hybrid performance relative to
the better parent and the check hybrids
(Acquaah, 2012). The dominance degree (hp)
was calculated using Griffing's formula for
quantitative traits (Griffing, 1956).

To evaluate relationships  between
agronomically important traits and to identify
the primary sources of phenotypic variability,
Principal Component Analysis (PCA) was
applied. Interpretation was based on eigenvalues
and factor loadings. Results were visualized as a
biplot of the first and second principal
components.

For a comprehensive assessment of
genotypes, the integral index, i.e. breeding value
(BV), was calculated. This index was based on
standardized values (Z-scores) obtained within
the studied sample. Weighting coefficients were
established according to the breeding
significance of the traits: 0.4 for yield; 0.3 for
productivity; 0.2 for marketability; and 0.1 for
earliness. The BV was calculated as the sum of
the products of standardized trait values and
their corresponding weighting coefficients
(Mendes et al., 2009).

Statistical processing was performed using
Analysis of Variance (ANOVA). The
significance of differences was evaluated using
the Least Significant Difference (LSD) test at
significance levels of p <0.05 and p <0.01.

Results and Discussion

The trial results indicate a significant
distribution of F; hybrids across several
agronomically important traits, driven by the
genetic specificity of the parental components
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KOMITOHEHTIB (Tabin. 1). PesynsraTn aucmepciitHOTO
aHaJizy  3acBiMYIJIN  HAsSBHICTh 3HAYNMUX
BIIMIHHOCTEH MiX TOCIIPKyBaHUMHU Tiopuaamu F1
3a nmocmimxyBaHUMH o3Hakamu (p < 0,05), mo
MiATBEP/UKYE CYTTEBUI BIUIMB TEHOTHIY Ha
(hopMyBaHHS IPOAYKTUBHOCTI.

(Table 1). ANOVA results revealed significant
differences among the studied F; hybrids for the
evaluated traits (p < 0.05), confirming the
substantial  influence of  genotype on
performance.

Tadomuus 1. Xapakrepuctuka riopuniB F1 oripka 3a miHHAM rocrionapChbKIMH 03HAKaMH B COPTOBUIIPOOYBaHHI (CepeaHe

3a 2021-2025 pp.)

Table 1. Important agronomic traits of the F1 cucumber hybrids in trials (average for 2021-2025)

Ypoxaiinicts / Yield
Cepenns maca
% 1o St/ % 1o Sty / T e TOBAPHOTO
i i % related to | % related to OBAapHICTD, 7o
T'iopun / Hybrid Kr/m? / ° . ) o Marketability, % IOy, T / Meap
kg/m? marketable fruit
check check weight, g
hybrid-1 hybrid-2
Jlipuk F; (St1) /
Liryk F; (check hybrid-1) 204 100 - 85 83
Ki6pist F; (St2) /
Kibriia F; (check hybrid-2) 16.1 - 100 80 83
Fi (Tlapk / Ky3s) /
F| (Park / Kuzia) 19.3 95 120 88 87
F1 (Ky3s / Iapx) /
F| (Kuzia / Park) 22.1 109 138 89 86
Fi(Nell / Ky3s) /
F| (Nell / Kuzia) 22.6 111 140 87 84
F1(Ky3s/ Nell)/
Fi (Kuzia / Nel1) 228 112 142 90 82
F1 (JIop / Apt) /
F, (Lor / Art) 15.6 7 97 76 89
Fi (Apt/ Jlop) /
Fi (Art/ Lor) 14.6 72 91 77 91
Fi (Jlop / 3en. mor.) /
F) (Lor / Zel. pot.) 16.1 79 100 80 87
F1 (Bem.mot. / Jlop)/
F| (Zel.pot. / Lor) 19.3 95 120 85 84
V. % 8.2 - . 5.6 6.4
HIP(),()5 / LSD(),()s 1.6 _ _ 4.5 58

[MpumiTka: BiporigHo nipu p < 0.05.
Note: significant at p < 0.05.

VYpoxaiinicte y cranmapry Jlipik F1 (Sty)
cranosuina 20,4 kr/m2, Toxi sik Kiopis F1 (Sty) — 16,1
kr/M2. HaliBuii 1MOKa3HUKH OTPUMAHO y TiOpUJIiB:
F1 (Ky3s/Nell) —22,8 kr/m?, F1 (Nell / Kyss) — 22,6
kr/M®> ta F1 (Kysa / Tlapx) — 22,1 xr/m?, mo
nepesuntyBaio cranaapt Jlipuk F1 na 9-12% (p <
0,05) Ta Kiopiro F1 —na 3842 % (p <0,01). CyTTeBO
HalHWKYl TOKa3HUKK ypoxaiuHocti (p < 0,05)
BiZI3HaUEeHO y Ti0puiB 3a yuacTio Jinii Jlop Ta Apt.

Bincotok TOBapHOCTI IUTOAIB BapiloBaB B
Mexax 76-90% y mopiBHsHI 31 ctaHgapracMu 80—
85 %. Makcumainbue 3HadeHHs (90%) BUSBIECHO y
riopuga F1 (Ky3s / Nell), mo mninrBepmkye
MOEHAHHS BHCOKOI BPOXKAWHOCTI 3  BHCOKOIO
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The yield of ‘Liryk F;” (St;) was 20.4
kg/m?, while ‘Kybria F;’ (St2) yielded 16.1
kg/m?. The highest yields were harvested from
the F; hybrids ‘Kuzia / No. 11’ (22.8 kg/m?),
‘No. 11 /Kuzia’ (22.6 kg/m?), and ‘Kuzia / Park’
(22.1 kg/m?). They outyielded ‘Liryk Fi’ by 9—
12% (p <0.05) and ‘Kybria F;” by 38-42% (p <
0.01). Significantly lower yields (p < 0.05) were
harvested from hybrids originating from ‘Lor’
and ‘Art’.

The fruit marketability ranged from 76% to
90%, compared to 80-85% for the check
hybrids. The maximum marketability (90%) was
documented for ‘Kuzia / No. 11°, confirming the
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YacTKOIO CTaHAapTHOI mpoxaykiii. BomHowac y
riopunie F1 (Jlop / Apr) ta Fl1 (Apr / Jlop)
TOBApHICTh 3HIKYBanacs 10 76—77% (p < 0,05), o
MOEAHYBAJIOCA 3 HU3BKOIO ypoxkaiHictio (14,6—15,6
KT/M?).

Cepenns Maca IOy BapiroBajia y Mexax 82—
91 r. HaitO11b111i TOKa3HUKH XapaKTepHi TSI TIOpHIiB
3a yvactio JinHii Apr (mo 91 1), mo mo3BomsE
posmisamard ii SIK TOTCHIIIHHE JOKEPENOo O3HAKU
KPYHHOILTi THOCTI. Bonnouac riopuan 3
MaKCHMaJIbHOIO BPOXKAMHICTIO (HOPMyBaIM TUIOTH
82-84 1, WO BIANOBINAE BHUMOTaM TOBAapHOTO
KOPHIIIOHHOTO THITY.

TakuM  YMHOM,  CTATHCTHMYHMI  aHai3
MATBEPAUB  ICTOTHHH  BIUTMB TEHOTWIy Ha
(hopMyBaHHS TPOAYKTUBHOCTI Ta SIKOCTI TUIOIIB.
Kom0inarii 3a yuactto miniit Ky3s ta Nell ictotHO
MIEPEeBUIIYBAIM CTAaHAAPTH 32 YpOKalHICTIO 0e3
3HIDKEHHS TOBAPHOCTi, IO OOIPYHTOBYE  iX
BUKOPUCTaHHS SIK OaThKiBCBKMX KOMIIOHEHTIB IpH
CTBOPEHHI  BHCOKOMPOAYKTHBHMX Tibpumie F1
IHTEHCUBHOTO THITY.

ITicyist KOMIUTIEKCHOT OIIHKK TPOBEJCHO aHaJIi3
mposiBy  eekTy  Terepo3mcy 1 Xapakrepy
YCHaaKyBaHHS OCHOBHHMX IIHHUX TOCHOAAPCHKHUX
o3Hak y riopuzis F1 oripka (Tabm. 2).

combination of high yield with a high proportion
of standard produce. Conversely, in ‘Lor / Art’
and ‘Art / Lor’, the marketability decreased to
76-77% (p < 0.05), which was associated with
low yields (14.6-15.6 kg/m?).

The average fruit weight varied between
82 and 91 g. The highest weights were intrinsic
to hybrids derived from ‘Art’ (up to 91 g),
allowing it to be considered a potential source of
the large-fruit trait. At the same time, the hybrids
with maximum yields formed fruits weighing
82-84 g, which meets the requirements to
commercial gherkins.

Thus, statistical analysis confirmed the
significant influence of genotype on fruit
productivity and quality. Combinations with
‘Kuzia’ and ‘No. 11’ were significantly superior
to the check hybrids in terms of yield without a
decline in marketability, justifying their use as
parental components in creating high-yielding
intensive F; hybrids.

Following the comprehensive evaluation,
the heterosis effect and inheritance patterns for
the main agronomically important traits in the F;
cucumber hybrids were analyzed (Table 2).

Tadauns 2. Edexr rereposucy Ta crymninb goMiHyBaHHs riopuniB F1 oripka 3a rocrionapchbKo-LiHUMHU 03HAKaMH

(cepemne 3a 2021-2025 pp.)

Table 2. Heterosis effect and degree of dominance of F1 cucumber hybrids based on agronomic traits (average for

2021-2025)

VYpoxaitnicts / Yield ToapHicTs / Marketability CKOpOCmHiCTB /

I'i6pun / Hybrid Earliness

hp X% hp X% hp X%
F%E?;Ei//lgs;i)a; 1.4 101 -1.6 98 1.0 101
Fi:(llély(?z:ar;af?;g 1.3 120 1.2 101 0.3 100
F%EJZIJ\H 1/ §<1y<iﬂz)1;) 2.5 114 -3.3 96 -0.8 94
T ot ol 1) 25 114 3.6 102 03 o5
Fi?fjgfgr//?rg : -1.5 90 -3.0 91 1.5 103
Fi???git/&o(i)) / 2.7 84 -0.7 97 0.9 101
Fi?fj(Ifgr//:;;:lr;ooTt; / -1.6 88 -0.3 95 24 106
" el por. /L) 22 107 22 106 02 9

[pumitka: Biporigno nipu p < 0.05.
Note: significant at p < 0.05.
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BcranoBneno  cyrreBy  nudepeHIialito
KOMOIHAIM 3a HAmpsSIMOM 1 CHJIOIO TETEPO3UCHOI
peaxii 3amexHo Bix o3HaKu. OTpUMaHi pe3yabTaTH
MiATBEPKYIOT 3arajabHy 3aKOHOMIPHICTb,
BCTaHOBJICHY Cy4aCHUMH JOCTIKEHHSIMH
TeTepo3ncy Oripka, 3rigHo 3 sKor riopumu Fl
3[aTHI CYTTEBO MEPEBUILYBaTH OATHKIBCHKI (OpMH
32 KOMIUIEKCOM TPOAYKTHBHHMX IIOKa3HHKIB. 3a
maauMu Bhutia et al. (2017), Kumari et al. (2017),
Simi et al. (2018), rereposuc y oripka Haifgacrimre
MPOSIBIISIETHCS 38 BPOXKaHHICTIO, CKOPOCTUTITICTIO Ta
Macor IUTOAY, IO TIOBHICTIO Y3TOKYETHCA 3
pe3yiabpTaTaMy HAIIUX JTOCIIIKEHb.

3a MOKAa3HUKOM YPOXKaHHOCTI OiibLIICTH
MEPCIEeKTUBHUX KOMOIHAIM XapakTepu3yBajacs
MO3UTHBHAM  HaagoOMiHyBaHHAM (Ap > 1), 1m0
CBITYUTH PO BUPAKEHUH reTepo3ucHui eekt (X =
107-120%). HaiiBuimuii  piBeHb  TeTEPO3UCY
(X=120%, hp=773) BcraHoBieHO Yy ribpuna
Fi (Kyzs / [lapk), 1mo mMOE€QHYBaIoOCS 3 BHCOKOIO
ypoxaitnictio (22,1 kr/m?) Ta BKasye Ha CyTTEBY
nepepary TiOpHIHOTO TOTOMCTBAa HaJ KpaliuMm i3
OarpkiB.  IlomiOHi  3Ha4eHHS  BiAIMOBIAAIOTH
pesyapraram Kumari et al. (2024, 2025), ne
reTepo3uc 3a BpoKaifHicTio mepeBuinyBa 100%.
Bucoknii  mo3uTHBHHMIA  epEeKT  TeTepo3nucy
BigzHauyeHo y riopuais: Fi (Nell / Kyss) (X = 114%;
hp =2.5), F1 (Ky3s / Nell) (X = 114%; hp = 2,5) Ta
Fi (Ben.mot. / Jlop) (X = 107%; hp = 2,2). Bucoki
3HAYEeHHS CTYIEHS JIOMIHYBaHHS CBiI4aTh TIPO
MepeBaYKaHHSI HEATUTHBHOI TEeHETHYHOI [ii, 10
miaTBeprKye BUcHOBKH Patil et al. (2024) ta Ene et
al. (2019) momo pom HaIIOMIHYBaHHA Y
(¢hopMyBaHHI TMPOAYKTUBHOCTI oripka. Haromicthb
ribpuan 3a ywactio Jinid Jlop Ta ApT BUSBISUIH
rerepo3ucHy aemnpecito (X = 84-90%; hp < 0). Hami
BHCHOBKH Y3TOIDKYIOTECS 3 pe3ynbraramu Bisht et
al. (2025), sixi OB’ SI3yI0Th HETATUBHHUI I'€TEPO3UC 13
HEJOCTAaTHBOI0 TEHETHUYHOK [UCTAHINEID MiXK
0aThKiBCBKUMH (opMaMu ab0 HECIPHUSITINBUMHU
ajenpHUMM  B3aemopisimu.  [lomiOHuiT  po3max
BapifOBaHHS BiNoOBigae pesynpratam Malav et al.
(2018) Tta Kumari et al. (2025), sxi Big3Hauanu
3HAYHI KOJIMBAHHS IreTepOOebTio3y B OTipKa.

3a MOKa3HUKOM TOBApHOCTI XapakTep MPOsiBY
rerepo3ucy OyB pisHOCHpsMOBaHUM. [103WTHUBHHI
edekT TeTepo3Wcy  BiA3HAYCHO |y  TiOpHIiB
Fi (Ky3s / lapk) (X = 101 %; hp = 1,2), F; (Ky3s /
Nell) (X =102 %; hp = 3,6) ta F, (3eun. nor. / Jlop)
(X = 106 %; hp = 2,2). Y uactuHu ribpunis
CTHIOCTepirajgocss 4YacTKOBE JIOMiHYBaHHS  a0o
He3HadHa fienpecis (X = 91-98%), mo cBimuuTh npo
CKJIaJHy HOJIr€HHY NPHPOAY O3HAKU Ta 3HAYHUN
BIUIMB  aJMTUBHOTO XapakTepy YCHajKyBaHHS.
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There was a considerable differentiation of
combinations based on the direction and strength
of the heterotic response depending on the trait.
The results confirm a general pattern established
in recent studies on heterotic cucumbers, stating
that F1 hybrids can significantly exceed parental
forms in several performance indicators.
According to Bhutia et al. (2017), Kumari et al.
(2017), and Simi et al. (2018), heterosis in
cucumber most often manifests in yield,
earliness, and fruit weight, which is fully
consistent with our findings.

In terms of yield, most promising
combinations were characterized by positive
overdominance (hp > 1), indicating a
pronounced heterotic effect (X = 107-120%).
The highest level of heterosis (X = 120%, hp =
7.3) was recorded for ‘Kuzia / Park’ and was
combined with a high yield of 22.1 kg/m2,
indicates a substantial superiority of the hybrid
over the better parent. These results are in
agreement with those of Kumari et al. (2024,
2025) who reported about heterosis for yield
exceeding 100%. A strong positive heterotic
effect was also noted in ‘No. 11 / Kuzia’ (X =
114%; hp =2.5), ‘Kuzia/ No. 11’ (X =114%; hp
= 2.5), and ‘Zelenyi Potok / Lor’ (X = 107%; hp
= 2.2). High dominance degree indicates the
predominance of non-additive genetic action,
confirming the conclusions of Patil et al. (2024)
and Ene et al. (2019) regarding the role of
overdominance in cucumber performance. In
contrast, hybrids originating from ‘Lor’ and
‘Art’ exhibited heterotic depression (X = 84—
90%:; hp < 0). Our findings align with the results
of Bisht et al. (2025), who link negative
heterosis to insufficient genetic distance
between parents or unfavorable allelic
interactions. Such a range of variation is
consistent with the results of Malav et al. (2018)
and Kumari et al. (2025), who noted significant
fluctuations in heterobeltiosis in cucumber.

As to fruit marketability, the heterosis
manifestation was multidirectional. There was a
positive heterotic effect in ‘Kuzia / Park’ (X =
101%; hp = 1.2), ‘Kuzia/No. 11’ (X = 102%; hp
= 3.6), and ‘Zelenyi Potok / Lor’ (X = 106%; hp
= 2.2). In some hybrids, partial dominance or
minor depression was observed (X = 91-98%),
indicating a complex polygenic nature of the
trait and the significant influence of additive
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3arajgoM TOBapHICTh BUSBHIIACS OLIBIN CTAOUTLHOO
03HAKOIO 3 MCHILIMM PO3MAaxOM BapitOBaHHS CTYIIECHS
JOMiHYBaHHS MOPIBHSHO 3 ypoxaiiHicTio. [lonioHi
pesynbratu BigzHauanu Thapliyal et al. (2023), ski
BCTaHOBWJIM BAapilOBaHHS CTAaHAAPTHOTO TE€TEPO3UCY
3a BpOKalHICTIO 10 +45,9%, Tomi sk 3a SKICHUMH
o3HaKamu e(peKT OyB MEHIITIM.

3a CKOPOCTUDITICTIO OLIBIIICTh TIOPUAIB Mall
HE3HAaYHUH MO3WTHBHUH edekT rereposucy (X =
100-106%), saxwii 3meOiLTPIIOT0 MaB XapakTep
gactkoBoro nominyBanHs (hp = -0.,8...2,4).
Haiikpami mnokasamku otpumaHo y TiOpumiB Fl
(JIop / 3en. mot.) (X = 106%; hp =2.4;) ta F1 (Jlop
/ Apt) (X = 103%; hp = 1,5), mo cBiguute mpo
mprckopeHe GopMmyBaHHS Bpoxaro. Y TiOpuAiB 3a
yuacTio JiHiT Nell cmocrepiranacs TEHACHIIS 0
JESTKOTO 3HIKEHHS CKOpocTHrITocTi (X = 94-95%),
10 MOYKE BKa3yBaTy Ha HASBHICTh AHTArOHI3MY MiX
PAaHHBOCTHUIIIICTIO Ta BHCOKOK TPOAYKTHUBHICTIO.
[lomiO6HI mepeBaru >KiHOYOTO THUIY MBITIHHSA IS
(hopMyBaHHST pPaHHBOTO BPOXKAIO0 BCTAHOBJIEHI Y
po6ori Bhutia et al. (2017) .

BusBiene nmepeBaxaHHs HaJAOMiHYBaHHS 3a
YPOXKaHHICTIO i MPOAYKTUBHICTIO, 10
OIIOCEPEIKOBAaHO CBIAYUTH MPO BUCOKHI piBEHb
cnenudiuHol B3aEMOJii TEHOTHUIIB 1 BiANOBIAAE
pesyasraram Abd Rabou (2020) ta Ene et al. (2019).
Hoemuanns miniit Kyzs, Nell i Ilapk y wHammx
JOCII/DKEHHSAX — 3a0e3eUniio  BHUCOKHH  PIBCHb
cnenudigHoi B3aeMOJIil, IO BiAMOBiAa€ KOHIIETIIIi
OINTUMAIBLHOT T€HETUYHOT IUCTaHIIT MIX
0aTHKIBCHKUMH (POPMaMH.

IIpoBenenunii PCA-anani3 nokasas, 1o repiia
ronoBHa komroHeHTa (PC1) nmosicHroe 6mu3bko 80%
3arajpHOi  Bapiamii Ta TICHO TIOB’s3aHa 3
MOKAa3HUKAMH YPOXXAHHOCTI H piBHEM TeTepO3uCY,
ToAi sk ipyra komioneHTa (PC2), Ha sy npunanae
6mu3bko 14 % MIHIUBOCTI, acoIliiioBaHa IMepeBayKHO
i3 cepenHpor0 Macoro Mmoay (puc.l). Takuii
po3momiNl  MATBEPKYE  JOMIHYIO4y  pOIb
TeTepPO3UCHOT MPOAYKTUBHOCTI y (OpMyBaHHI
3arajibHOi  MIHJIIMBOCTI Ta  Y3TODKYEThCS 3
KJIaCUYHUMHU  YSBICHHSAMH TPO  IEepEeBa’KaHHSA
HEAJUTUBHUX T'€HETHYHUX €(EKTIB y KOHTPOII
BpoxaitHocti (Kumari et al.,, 2024; Patil et al.,
2024). Pesynbsratu aHajizy HOKa3yoTh, 0 TiOpuan
3 BUCOKHM CTYINIEHEM JIOMiHYBaHHA Ta €(pEeKTOM
rereposucy (Kyss / Nell; Kyss / [lapk) po3mirieni y
npaBomy cextopi PC1, mo miaTBepaxye, o nepiia
rOJIOBHA KOMIIOHEHTa BizoOpaxkae came
rerepo3ucHy npoxykrusHicte. [10pug F1 (Jlop /
ApT) po3TanoBaHuii y MPOTUIEKHOMY CEKTOPI, IO
Y3TOIKY€ETBCSI 3 1X  HEraTUBHUM  CTYIIEHEM
JIOMIHYBaHHS Ta MPOSIBOM I'eTEPO3UCHOT Jenpecii.

Takum YHHOM, PCA-anami3 PCA
MIPOJAECMOHCTPYBaB  y3rO/PKCHICTh  BapialliiHOl

inheritance. Overall, marketability appeared to
be a more stable trait with a narrower range of
dominance degree variation compared to yield.
Similar findings were reported by Thapliyal et
al. (2023), who found that standard heterosis for
yield varied up to +45.9%, while the effect on
quality traits was less pronounced.

Regarding earliness, most hybrids
exhibited a slight positive heterotic effect (X =
100-106%), which primarily took the form of
partial dominance (hp = —0.8...2.4). The best
results were recorded for ‘Lor / Zelenyi Potok’
(X=106%; hp=2.4) and ‘Lor / Art’ (X = 103%;
hp = 1.5), indicating accelerated crop formation.
In hybrids derived from ‘No. 11°, there was a
downward trend in earliness (X = 94-95%),
which may suggest an antagonism between early
maturity and high productivity. Similar
advantages of female flowering for early yield
formation were noted by Bhutia et al. (2017).

The  identified  predominance  of
overdominance for yield and performance
indirectly indicates a high level of specific
genotype interaction and aligns with the findings
of Abd Rabou (2020) and Ene et al. (2019). In
our study, the combinations of ‘Kuzia’, ‘No. 11°,
and ‘Park’ ensured a high level of specific
interaction, corresponding to the concept of
optimal genetic distance between parents.

The PCA showed that the first principal
component (PC1) accounts for about 80% of the
total variation and is closely related to yield and
heterosis levels. Meanwhile, the second
component (PC2), accounting for approximately
14% of the variability, is primarily associated
with average fruit weight (Fig. 1). This
distribution confirms the dominant role of
heterotic productivity in shaping overall
variability and is consistent with classical views
on the predominance of non-additive genetic
effects in yield control (Kumari et al., 2024; Patil
et al., 2024). The analysis results show that
hybrids with a high dominance degree and
heterosis effect (‘Kuzia / No. 11’; ‘Kuzia / Park’)
are located in the right sector of PC1, confirming
that the first principal component reflects
heterotic productivity. ‘Lor / Art’ is situated in
the opposite sector, consistent with its negative
dominance degree and heterotic depression.

Thus, PCA demonstrated consistency
between the variation structure of the traits and
heterosis levels in yield formation, a clear
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CTPYKTYPH O3HaK i3 IMOKa3HUKAMHU TE€TEPO3HCY Y
(hopMyBaHHI BPOXKAaWHOCTI, YITKy KIACTEPHU3AIIIO
ribpuaiB 3a piBHEM TeTEpPO3UCY Ta PO3MEKYBaHHS
BHCOKOIPOAYKTUBHHUX 1 ACMPECUBHUX KOMOIHAIIIMH.

clustering of hybrids by heterosis level, and a
distinct differentiation between high-yielding
and depressive combinations.

2.0 1 &1 (Nop/ApT) FruitWeight
1.5 A
§ 1.0 4
l
o Xperc
— g |
] &1 (Fy3aMapx)
G o Yield
a
#1 (KyanMell)
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Puc. 1. Bimor-anasi3 ronoBHux koMnoHeHT (PCA), 110 BioOpaxae B3a€M03B’ 130K MK rOCHOAAPCHKO-LIHHUMH
03HaKaMU Ta MPOCTOPOBe po3mitients riopumais F1 oripka (2021-2025 pp.)
Fig. 1. Principal component analysis (PCA) biplot visualizing the relationship between economically important traits
and the spatial distribution of F1 cucumber hybrids (2021-2025)

Omxe, pe3yiabTard  aHamizy  3acBIIYUIIN
CHCTEeMHHMI  XapakTep TMposiBy TeTepo3ucy y
MIEPCIEKTUBHUX TMO€AHaHHAX. HaitOinpmn 1miHHIMEU
nofaIbInoi /s cenekii € Tiopuan: Fi (Kyzs / Nell),
Fi (Nel1 / Ky3s), Fi (Ky3s / [Tapk), o cBigauth po
BUCOKY crienn(idHy KOMOiHaIiiHy 31aTHICTh JIiHII
Ky3s Tta Nell. 3aramoM BCTaHOBIEHO, WIO
YPOXKaHHICTh 1 TMPOAYKTHBHICTh KOHTPOJIIOIOTHCS
MePEeBaKHO HEAIMTUBHAMH TeHETHIYHUMH e(DEKTaMH,
TOAI SIK TOBApHICTH 1 CKOPOCTUIIIICTD MArOTh OLIbLI
AIMTUBHHMN XapaKTep YCIaaKyBaHHS.

Jani 11010 ypOXKaWHOCTI, TOBapHOCTI Ta
CKOPOCTHIVIOCTI ribpuais Fi Oy
CTaHAapTH30BaHi (Z;j) y MeXax JIOCHiHKyBaHOI
BuOipkn. Ha OCHOBI CyMH CTaHAapTH30BaHUX
3HaYeHb 3 YypaxyBaHHSIM BaroBux KoeQilieHTiB
pO3paxoBaHO IHTETPABHUN 1HJEKC CeNEKIIIHOT
minHocti  (ICL]) (ta6mn. 3). BcraHoBieHO, 1110
OTPUMAaHHH IHIEKC JI03BOJISIE e(hexTuBHO
izeHTHGiKyBaTH Ta BiAOMpaTH HAKOUIBII WiHHI
TEHOTHITH 33 KOMIUIEKCOM TOCIHOAAPCHKO-I[IHHUX
o3Hak. HaiiBuiii 3Ha4eHHS 1HAEKCY BCTAHOBJICHO Yy
ribpuaiB 3a yuactio miHid Ky3s Ta Nell, mo
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Thus, the analysis results demonstrated the
systemic nature of heterosis manifestation in
promising combinations. The most valuable F1
hybrids for further breeding are ‘Kuzia/ No. 11°,
‘No. 11 / Kuzia’, and ‘Kuzia / Park’, indicating
the high specific combining ability of ‘Kuzia’
and ‘No. 11°. Overall, it was established that
yield and performance are primarily controlled
by non-additive genetic effects, while
marketability and earliness exhibit a more
additive inheritance pattern.

Data on the yield, marketability, and
earliness of the F1 hybrids were standardized (Z-
scores) within the studied sample. Based on the
sum of standardized values and considering the
weighting coefficients, the integral index
(breeding value, BV) was calculated (Table 3). It
was established that this index allows for the
effective identification and selection of the most
valuable genotypes based on a set of
economically important traits. The highest index
values were detected in hybrids obtained from
‘Kuzia’ and ‘No. 11’, confirming their high
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M ATBEPIKYE ix BHCOKY CEJIeKITIHY
MEPCICKTUBHICTh Ta JIONUIBHICT  TOAAIBIIOIO
BUKOpUCTaHHs y TiOpuamzauii. ['iopuau F; (Jlop /
3emrnor.) 1 Fi (3en. mot. / Jlop) Manm MiHIManbHE
3HAYEHHS IHJCKCY, 1110 Y3TO/KYEThCS 3 pe3yIbTaTaMu
aHaiizy rereposucy ta PCA-aHami3zy i CBIUUTH PO

HU3BKWH  piBeHb  peawizamii  IpOAYKTHBHOTO
MTOTEHITiaTY.
OtpumaHi  pe3yabTard  MiATBEPDKYIOTh

CUCTEMHUM XapaKTEp BUABJIICHUX SaKOHOMipHOCTGfI i
Y3roKyroTbCsl 3  JaHUMH T€TEPO3UCHOIO Ta
6aFaTOBI/IMipHOI‘ 0 CTaTUCTUYHOI'O aHaﬂi3y.

breeding potential and the feasibility of their
further use in hybridization. ‘Lor / Zelenyi
Potok’ and ‘Zelenyi Potok / Lor’ had the
minimum index values, which aligns with the
results of the heterosis and PCA analyses and
indicates a low level of productive potential
realization.

The obtained results confirm the systemic
nature of the identified patterns and are
consistent with the data from the heterosis and
multivariate statistical analyses.

Taomuus 3. [HTerpanpHuil iHACKC CeNEKIiNHOI IiHHOCTI TidpuniB Fi oripka (2021-2025 pp.)

Table 3. Breeding value for F1 cucumber hybrids (2021-2025)

I'opun / Hybrid ICI1/ BV Paunr / Range
Fi (ITapx / Ky3st) / Fi (Park / Kuzia) 0,948 1
Fi (Ky3s / ITapk) / Fi (Kuzia / Park) 0,936 2
Fi (Nell / Ky3s) / Fi (Nel1 / Kuzia) 0,389 3
Fi (Ky3s/ Nell) / Fy (Kuzia / Nel1) 0,156 4
Fi (JIop / Apt) / F1 (Lor / Art) 0,038 5
Fi (Apt / Jlop) / Fi (Art / Lor) —0,752 6
F1 (JIop / 3en.mmot.) / Fi (Lor / Zel. pot.) —0,806 7
Fy (3en. mor. / Jlop) / F1 (Zel.pot. / Lor) -0,910 8
BucHoBkn Conclusions

Y pesynbrari  JIOCHIPKEHb  BCTaHOBJICHO
3HauHy mudepennianiro TiOpuaie F; oripka 3a
piBHEM MpPOSBY IIHHUX TOCMOJApCHKUX O3HaK 1
XapakTepoM X YCIaAKyBaHHs. 3a BPOXKaWHICTIO Ta

MPOAYKTUBHICTIO  OIBIINICTE  MEPCICKTHBHUX
KOMOIHAIiii BUSBWIM  BHpPaXKEHUH  TeTEpO3UC
(X=107-120%) i3 NepeBaKaHHIM

Ha/IJOMIHYBaHHs, IO CBITYUTH PO TPOBITHY POJIb
HEaJUTUBHUX TCHETUYHHUX C(PEKTIB.

PCA-anani3 niaTBepauB, 110 OCHOBHY YaCTKY
Bapiauii (80%) bopmye reTepo3rcHa
MPOIYKTUBHICTB, YiTKO PO3MEKOBYIOUH
BHCOKONIPOIYKTHBHI Ta JENpecuBHI KOMOiHAIl.
PamxyBaHHs ~ 3a  IHTErpaIbHUM  1HIEKCOM
CEJICKIIIHHOT I[IHHOCTI JIO3BOJIMJIO BHOKPEMUTH
HaHOLIBII MEePCIIEeKTUBHI riopumu -
Fi (Kyzs / [lapk), Fi (Ky3s / Nel1), Fi (Nell / Kyzs).
BceranoBneno, mo BpOXaWHICTh KOHTPOIIOIOTHCS
MEPEeBAKHO HEAIUTUBHUMHU edekramMu, TOIi sK
TOBAapHICTb 1 CKOPOCTHIVIICTH MAarOTh  OiIbII
AJIMTUBHUHN XapakKTep yCIaaKyBaHHs.

Jlinii Ky3st ta Nell pexomeHoBaHi SIK IiHHI
JDKepena Uil CTBOPEHHSI BHCOKOIIPOIYKTHBHHUX
riOpuaiB iHTEHCUBHOIO THUIY, OCKUIBKH BHSBWIN
BHCOKY KOMOIHALIHHY I[IHHICTh 3a OUIBIIICTIO
03HaK, OCOOJMBO y MOEIHAHHIX MiX COOOK Ta 3
niniero Ilapk. ['iGpuam 3a yuactio niniit Jlop i Apt

The study demonstrated a significant
differentiation in  the  expression  of
agronomically important traits and their
inheritance patterns among F1 cucumber
hybrids. For yield and performance, most
promising combinations exhibited pronounced
heterosis (X = 107-120%) with a predominance
of overdominance, indicating the leading role of
non-additive genetic effects.

The PCA confirmed that the major portion
of the variation (80%) is attributed to heterotic
productivity, clearly distinguishing between
high-yielding and depressive combinations.
Ranking by the cumulative integral index
(breeding value) allowed for the identification of
the most promising F1 hybrids ‘Kuzia / Park’,
‘Kuzia / No. 11°, and ‘No. 11 / Kuzia. It was
found that yield is primarily controlled by non-
additive effects, while marketability and
earliness exhibit a more additive inheritance
pattern.

The lines ‘Kuzia’ and ‘No. 11’ are
recommended as valuable sources for developing
high-yielding intensive hybrids, as they
demonstrated high combining ability across most
traits, especially in combinations with each other
and with the line ‘Park’. The hybrids derived
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BUSIBIJIM  TETEPO3HMCHY JEHpECiIo Ta MaroTh
00OMEKeHY CeNleKLiHHY NepCIeKTUBHICTb.

TakuM 4YWHOM, pe3yabTaTd HE JIMIIC
MiATBEPKYIOTh JIaHI CBITOBHX JOCIHIIKEHB, a U
JIOTOBHIOIOTH  iX Y  KOHTEKCTI  TEIIMYHOTO
BHUPOILIYBaHHS NapTeHOKApMiYHUX  TiOpHIiB,
dbopMyroun  TpaKTHYHI  pEeKOMEHIAIii I
TTOAJTBITIOL CEeNEKITIIHOT pOOOTH.

3asBa mpo aocrymHicte aanmx: OCHOBHI maHi
BKIIIOYeHI 10 crarTi. [laHi, mo maTBepIHKyIOTh
pe3yNbTaTH LBOTO JTOCHIKECHHS, OOCTYIHI TpH
3BEPHCHHI 10 aBTOpa IS KOPECITOHICHITI].
Bukopucranasa mryusoro inrenaexkrty (LLI): [Tpu
BUKOHAHHI pOOOTH TeHEpaTUBHUHN ITYYHUH
IHTEJICKT He BUKOPHCTOBYBABCSL.

Binnmosinnicte etnunum crangapram: CrarTs He
MICTHTh OyIb-SKUX JOCIHiIPKEHb 3 BUKOPHCTaHHIM
JIFOfIel 1 TBApUH SIK 00'E€KTIB.

Konduikr inTepeciB: ABTOpH 3asBISAIOTH TIPO
BIJICYTHICTh KOH(IIKTY 1HTEpPECIB.

®dinancyBanns: Pobora Bukonana B pamkax [THJ]
HAAH 20 «OBO4YiBHHALIITBO 1 OAamITaHHUIITBO» 34
3apmanHsaM  20.00.01.06. @  «Po3pobneHHS
METOJAMYHUX MiAXOIB JJI1 BUKOPUCTAHHS CTIHKUX
JI0 CTpecoBUX (haKTOPIB 30BHIIIHLOTO CEPEAOBHUIIA
JHIA Ta CTBOPEHHS TOJEPAHTHOTO TETEPO3UCHOTO
ribpugy oripka 3  BHCOKOKW  aJaNnTHBHOIO
3[aTHICTION.

from ‘Lor’ and ‘Art’ showed heterotic depression
and have limited breeding potential.

Thus, the results not only confirm the
global findings but also complement them in the
context of greenhouse cultivation of
parthenocarpic hybrids, providing operational
recommendations for further breeding practice.
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