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CoPTORKBUEHES
TA COPTOZHABCTRO

YAK 635.35:519.2 doi: 10.21498/2518-1017.19.4.2023.291221

3acTocyBaHHA KNacTepHOro aHanisy
ANA rpynyBaHHA copTiB Brassica oleracea var. italica
3a TeCTY Ha BiAMiHHiCTb

0. !. Anpis?, B. B. Xape6a?, 0. B. Xape6a?, H. B. lewyk3*, H. C. OpneHko?®, 0. 6. OpneHko?

JlbsiBChKUL HauTOHANbHUL YHIBepcumem npupodoKopucmysarHs, sya. Bonodumupa Benukozo, 1, m. [y6asHu,
Jlbgiscbkull p-H, Jlbgiscoka 061., 80381, YkpaiHa

2HayioHanbHa akademis azpapHux Hayk Ykpainu, syn. OmensHosuy4a-llasnexka, 9, m. Kuis, 01010, Y«paina
3YkpaiHcbKull IHCmumym excnepmusu copmis pociuH, syn. leHepana Podumuesa, 15, m. Kuis, 03041, YkpaiHa,
‘e-mail: nadiyal511@ukr.net

MeTa. BukopucTatu KnactepHuit aHanis MopgonoriyHux 03Hak Ans cnpoleHHs ineHTudikauii coptis Brassica oleracea
var. italica Ta chopmyBaTH rpynu CXOXUX COPTIB AN1A TECTY Ha BifMiHHicTb. MeToau. Y npoueci po6oTu nocnyroByBanucs aHa-
NiTUYHUM, MAaTeMATUYHUM i CTAaTUCTUYHUM MeToAaMU. AK BXigHy iHdopMaLil Ais CTaTUCTMYHOTO ONpPaLIOBAHHA OTPUMAHMX
pe3ynbTaTiB 3aCTOCOBYBAIM BiAOMOCTi NP0 pe3ynbTaTv eKCNepTU3un Ha BifMiHHiICTb, 0g4HOPiaHicTb i cTabinbHicTb (BOC) i3 6a3u
AaHUX aBTOMaTU30BaHOi iH(opMaLiiiHOT cucTeMM YKpaiHCbKOro iHCTUTYTY eKCnepTU3n COpTiB pociuH. MoaentoBaHHA Knac-
TepiB 34iNCHIOBaNM 3a JONOMOrolo cTaTucTuyHoro naketa IBM SPSS Statistics «Statistical Package for the Social Sciences».
Pe3synbTaru. 3a 32 03HaKaMu oS TeCTy Ha BifMiHHiCTb, OfHOPIAHICTb i cTabinbHicTb NpoBeAeHo MopdoNoriyHUi onuc copTiB
KanycTu 6pokoni. MopdonoriyHi KOfOBi GOPMYNN OCTaHHIX, CKNaAeHi 3 BifNOBiAHUX KOAIB NposABY iaeHTU(iKaLiiHUX 03HaK
BEreTaTUBHMX i reHEPATUBHUX OPraHiB POCAUH, CYryBanu AXepenom BUXigHux panux. Cepeg 41 copty, onucaroro 3a 32 mop-
honoriYHMMK XapaKTepuCTMKaMH, BAANOCSA BUOKPEMUTM iule ABi rpynu noaibHMxX 3a iaeHTUdiKaLiiHUMK 03HaKaMm CopTiB.
Ak napameTpu MOfeNi 3aCTOCOBYBANM ABa TUMW 3MiHHMX: LiNbOBa 03HaKa «roNoBKa: aHToLiaHOBE 3abapBneHHs», GOKycHa —
«rofoBKa: 3abapBneHHs». MoBHUI Nepenik xapakTepucTUK 6YB TaKUM: «POCNMHA: 33 BUCOTO (33 36MpanbHOi CTUTNOCTI)»,
«JIUCTOK: NONOXKeHHS (Ha no4aTKy GOPMYBaHHA FONIOBKM)», «TMCTKOBA NNACTUHKA: XBUAACTICTb KPalo», «INCTKOBA NNACTUHKa:
NYyXMPYACTICTbY, «4epelloK: 3a JOBKMHOI», KTONOBKA: 3a0apBIEHHA», KTONIOBKA: aHTOLiaHOBe 3abapBiieHHs», «T0J0BKa: 3a
WiNbHiCTIO», KKBiTKA: 3abapBieHHAY, KKBiTKa: IHTEHCMBHICTb XOBTOrO 3a0apBAeHHsA», «400BiYa cTepuibHicTb». Cnocobom
KoMN'I0TEPHOTO MofeNtoBaHHA 6yno chopMoBaHo Knactepu 3 17 noaibHuUx copTiB KanycTu 6pokoni Ta 9 KOHTPOJIbHUX 06 EKTIB
(copriB), ineHTUdiKaLin akux nepenbdadana 11 mopdosnoriyHux o3Hak. BUCHOBKM. [1ns nowyky BiAMiTHUX 03HaK y npoueci
TECTY Ha BiMiHHiCTb COpTU KanycTu 6poKoni OyNO0 3rpynoBaHo B KNAacTepy 3a TaKUMU MOPGONOriYHUMU XapaKTePUCTUKAMK,
AK NONOXEHHA INCTKA HAa NoYaTKy hOPMyBaHHSA FONOBKMU; XBUAACTICTb KPalo TIMCTKOBOT NNACTUHKM; NYXMPYACTiCTb TUCTKOBOT
NNACTUHKK; [OBXMUHA YepellKa; 3a0apBieHHSA roNoBKU; HAfBHICTb aHTOLIAaHOBOrO Ta iHTEHCUBHICTb JXOBTOrO 3abapBeHHs.

Knwvyosi cnosa: kanycma 6pokoni; cmamucmuyHuli aHami3; Kaacugikayis, copm; Ko0; BIOMIHHICMb; KAGcmep; 03HaKa;
KoeKyiA.

Bctyn

CyuacHi iH(pOpPMAIIIHTHI TEXHOJIOTIT JaI0Th 3MO-

Iy HaAKOIMYyBaTH, aKyMyJIoBaTU Ta 30epiratu  Olha Dydiv

JIOCUTH BEJIUKY KiJIbKICTh JaHux [1], mo e xapak-  https://orcid.org/0000-0003-4155-5945

TEPHUM TAKOXK 1 Ui YKpaincekoro imcruryty  Volodymyr Khareba

eKcIiepTHau coprie pocamH (nasi — YIECP). https://orcid.org/0000-0001-9947-2689
Olena Khareba

Pesynpraty kBamidikaiiiinol eKcIepTU3un ;
3y bizxar pTH3 https://orcid.org/0000-0002-6763-1988

HA BIOMIHHICTH, OJHOPLTHICTE 1 CTAOLIBHICTD
(BOC-tect) copTiB KamycTH OPOKOJII SK HAYKO-
BO-TEXHIYHI JaHlI HAKOINYYIOTHCA POKAMH Ta
IOCHUTDH YACTO € PISHOPITHMMH (HEBIIOPSAIKOBA-
"HuMmu). Bouu MoxkyTh OyTH mpejcTaBieHl K B
YHCJIIOBOMY, TAK 1 KaTeropiiHOMY (POPMATI.

Nadiia Leshchuk
https://orcid.org/0000-0001-6025-3702
Natalia Orlenko
https://orcid.org/0000-0003-0494-2065
Oleksandr Orlenko
https://orcid.org/0009-0001-3309-0757
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COpITIOBUBLleHHH ma copmo3Hascmso

Pizuwmit mabip BXl,I[HI/IX HapaMeTpiB BeJIMKOI
K1JIBKOCTI aJII‘OpI/ITMlB RﬂaCTepnsauu MOKe
CIPUYMHATH BIIMIHHICTE, a Bl,Z[HOBl,I[HO 1
CKJIa,I[HICTB OLLIHIOBaHHH i peayanaTlB Onaum
31 CII0CO0IB OIIHIOBAHHS pe3yJILTaTlB KJIaCTepH-
3au11 € PO3TAIyBAHHS 00’eKTiB 1 IIEHTPIB KJIac-
TepiB Ha ROOp,HI/IHaTHH/I ILJTOIIHI, IIT0 MOYKJIMBO
JINIIe SKINO JaHl He baraTopoaMipHi. B iHIIomy
pasi HeoOX1THO BUKOPUCTOBYBATA METOIUKY [2].

[Ipobrema BuOOpPY cepem aJTOPUTMIB JIJIs
MaKCHUMAaJIbHO IIPABUJIBHOI KJIACTepPHU3alril IIo-
Jsirae B TOMY, IO OLJBIIMICTD 3 HUX OYIKYIOTh
BXITHMM I[IapaMeTpoM 3a3BHYAM 3a3maJierigb
HeBI1IOMY KUIBKICTE KjacTepis [2, 3]. Came Tomy
[IJIsI BCTAHOBJIEHHSI ONTHMAJIBHOI YMCEJIHHOCTI
OCTAHHIX ITOTPIOHO ITOCTIYTOBYBATHUCS HEIKUMU
eMINIPUYHUMK IIPABUJIAMHA. 3aBIAHHS KJIAC-
Tepus3allli CTAlTh 3HAYHO BATOMIIIMMM, SKIIO
KJIACTePH 3aCTOCOBYIOTH He JIMIIE JIJIsI HAOYHOI0
IpencTaBJIeHHA 00’ ¢KTIB, ajie M JJIs PO3IIi3Ha-
BAHHS HOBHX.

Kosxen HOBMII cOpT HAJIEKUTE 0 Ti€l I'PYIIH,
IpHEeTHAHHS N0 SAKOI HaWKpaIlle 3aJ0BOJIbHSIE
KpHUTepli SKOCTI KJIACTEpH3allii Ta 3 00’ ekTaMu
B AKIA BIiH HAWOLIbIIE CXOMHM 34 XapaKTepPHC-
THUKOIO [4].

Bpoxrom abo cmap:xesa KaILycTa (Brassica
oleracea var. italica) — onHOpqua 0BOYEBA POC-
JINHA POIWHH KAIyCTAHUX, ITLIBHJ LIBITHOI Ka-
IycTH. 11 CIOKMBYA CTHUIUIICTH HACTAE 33 MAK-
CHMAJILHOI'0 PO3BUTKY CYLBITTA (TOJIOBKI), SKE
€ IPOAYKTOBHUM OpraHoM. dac HOCTHUIaHHS TIO-
JIOBOK BH3HAYAITH 3a ymMoBH, 1o 50% pociimH
BCTYyOnuJIx B peHoJoriuHy a3y 30mpaabHOI
CTUTJIOCTI. 3aJIesKHO BIJI COPTY BIH MOKe OyTH
oysxe pamHiM (Mo 35 mi0); pamHiM (35—40); ce-
penuiM (41-50); misHiM (51-60); mysxe mmisHIM
(momaz 60 m10) [5].

BinmosigmicTe KpmTepisM BIOMIHHOCTI, OZ-
HOPIZHOCTI Ta CTAOLIBLHOCTI, 4 TAKOM I'OCIIO-
JAPCHKO-IIIHHUM XapaKTePUCTHKAM JISA 3a-
IOBOJIEHHS TOTPe0 CIIOMKHMBAYIB, BlOCYTHICTD
3arpo3u JOBKLJLII0O T4 3J0POBI0 JIIOOUHH €
000B’I3KOBMMM BHMOTaMH JIS IIOIINPEHHS HAa
TepI/ITOpﬁ Vkpainu HOBHX COPTIB KallyCcTH Opo-
KouIi. IxHiit MOp(bOJIOI‘l‘«IHI/II/I OIIKC 32 O3HAKAMU
BEreTATHUBHUX 1 reHepaTUBHIX OPTaHiB POCJIMH
3OIMCHIOITE y BIOmOBImHI (peHosorivyHl (dasu
POCTY Ta POSBUTKY [6].

HayxoBo-TexHiuHa ekcriepruaa COpPTIB poc-
JIMH TPYIIN OBOYEBHUX — 1€ KOMILJIEKC IOJIbOBUX
1 J1abOPAaTOPHUX JOCIIIKEHD, Pe3yIbTATH KX
dopmytoTs miKepesiosHaBuy 0asdy maHux. Kiu-
LIEBOro 1H(OPMAIIHAHOIO HPOIYKTY IJIS IIPaK-
THYHOTO BUKOPUCTAHHS JOCATAI0TH Yepes aJiro-
PHUTM CTATHCTHYHOrO ompaioBanus. Came Tomy
JOCUTH AKTYAJILHUM € IIOIIYK CYyJYacHMX CTa-
THCTUYHNX METOHIB O00pOOJIEeHHS pe3yJIbTaTiB

208

(koiB ITPOSABY O3HAK) 3 TECTy Ha BIAMIHHICTD Y
mporieci imeHTrdIKAIii copTiB [3, 7].

MowiTopuHT 1HO3eMHOI Ta BITYHU3HSHOI JIi-
TepaTypu IPOLEMOHCTPYBAB, IO KJIACTEPHUN
aHAaJII3 (aHer Data clusterlng) 3abeareuye
CprRTypnsamfo BUOIpKM 00’e¢KTiB (03HAK) Ha
HIIMHOKUHY (KjacTepr) Tak, o0 00’eKTH, 3
SKHX BOHM CKJIAIAIOTHCH, 6ym/1 CXOSKHMM MIK
co000 ¥ BIOPISHAJKCSA BiI O0€KTIB 3 I1HIIKMX
[1, 3, 8]. Orixe, KIacTepu3alliio MOKHA BBaKa-
TH 3aJa4el0 0AraTOKpUTePiaIbHOI OINTHMI3AILii,
ajgropuT™m 1 BHOIp mapamerpiB Akol (DyHKILS
BIJICTAHl, IIOPOroBe 3HAYEHHS IIMUILHOCTI abo
KLJIBbKICTH OYIKYBaHUX KJIACTEPIB) 3aJIeKATh Bl
KOHKPETHOI'0 HA00py JaHWX TA METH BHKOPHC-
TaHHS pe3yJbTaTiB [8].

Ha gyMry HH3KM IOCTITHUKIB, T€XHOJIOTTUHY
IPOLEeaypPY 3 BH3HAYEHHS BIIMIHHOCTL COPTIB,
3a BIICYTHOCTI CTATUCTHYHOTO METOIY, MOSKHA
CIIPOCTHUTH, 3MIMCHUBIIHN ABTOMATH30BAHE I'PY-
IIyBaHHA HANIOTIOHIIINX 3 HUX 32 KOJAMH IIPO-
saBy imenTudikariiinoi osuaku (QN, QL, PQ).
Bigmiaml copTy B Meax I'pyIIM CJIiJ BUKOPIC-
TOBYBATH He TUILKM IJI TECTY HA BIAMIHHICTD,
aJie ¥ 1J1s TecTy Ha ctablrbHicTh [9]. OmiHoBaH-
Hs TPy MOYKHA 3MIMCHIOBATH, 34CTOCOBYIOUMN
Ppl3Hl CTATHCTHYHI MeTOzH 1HTEJIEKTYaJILHOI'0
AHAJII3y KOMIB 1 CTYIIEHIB IIPOSIBY XapaKTEePIC-
THUK HOBHX COpTlB KaILyCTH OpPOKOJII.

OCKLIbKM KIJIBKICTH O3HAK, BHKOPHCTOBY-
BAHUX [JI TPYIIyBAHHS I Yac TECTy HA BIiJ-
MIHHICTb, OOMeskeHa («pocauHa: KIJIbKICTL CTe-
0eJ», «roJIoBKA: 3a0apBIICHHA», «POCJIMHA: Yac
30MpaIbHOL CTHUIVIOCTIY, «POCJIMHA: Y0JIOBIYa
CTePUJIBHICTEY), IJISI CTATHUCTHYHO OOIPYHTOBA-
HOTI'O POSIINPEHHS IXHBOI'O JIAlla30Hy BHHUKAE
morpeda IIPaIlOBATH 3 KOJAMHU IIPOSIBY Y BIIIIO-
BiIHI peHosIOrIUHI (pasm pocTy Ta PO3BUTKY POC-
muH [10-12]. CupocTuTH 11ei mpoliec MOMKHA 34
JOIIOMOTI'0I0 KOMII IOT€PHOr0 00pOOJIeHHS TAHUX,
BHKOPHCTOBYIOUM METOJ KJIACTEPHOI'0 AHAJI3Y,
III0 JAaCTh 3MOTr'Yy 3MEHIINTH PO3MIPHICTD KOIB 1
CTYIIEHIB IXHBOIO IIPOABY, AKI IIIJIATAIOTH aHA-
J13y, Ta 3rPYIyBaTH COPTU 3 MOPEQOJIOTTUHNMU
O03HAKAMHM JIJIsI OII€PATHBHOIO Ta IIPO30POro II0-
LIYKY cepel HUX Xxoua O ommiel BIAMITHOIL [6, 8].

Mema Odocnioscerb — BUKOPUCTATHA KJIaCTep-
HUI aHa i3 MOPQOJIOTIYHUX O3HAK IJIS CIIPO-
eHHda imeETudikalrii coptiB Brassica oleracea
var. italica Ta copMyBaTH I'PYIIN CXOMHUX COP-
TiB [JISI TECTY HA BIAMIHHICTD.

Matepianu Ta MeToAMKa ROCNIAKEHD

Ax Bximay iHdopMAIN0 OIS CTATUCTAYHO-
o OIpPAIOBAHHA OTPUMAHHUX Pe3yJbTATIB BU-
KOPUCTOBYBA/IM BIZOMOCTL IIPO  Pe3yJIbTaTH
eKCIIePTU3W Ha BIAMIHHICTh, OJHOPITHICTH 1
crabureuicts (BOC) 3 6asu maHux aBTOMATH-
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3oamol iHdopmariitaoi cucremu YIECP. Ilo-
IMUPEeHUN Ha TepuTopii YKpaiHu copT KamyCcTH
OpoxoJri Mae OMIIIHHO OIMPUIIOIHEHUN OIHC 13
32 MopdoJIOTIYHUX O3HAK BereTaTUBHUX 1 Te-
HepaTUBHUX OPraHIB, MPECTABICHUN KOgaMu
Ta CTyHeHeM IXHBOIO IPOsSBY B MOPQOJIOTTUHIA
RO,Z[OBII/I dopmymi. Came KOJIM O3HAK BEreTaTHB-
HUX 1 TeHepaTUBHUX OPTAHIB POCJIUH COPTIB Ka-
myctu OpoKoJIi, 1110 ITepedyBaioTh y 0a3i YIECP,
dopMyOTH MACHB JaHMUX [JISI TECTY HA BlOMIH-
HicTh [13]. Ilepesik copTiB 3a KpalHamMu I10XO-
IPKEHHS II0JaHo y Tabmir 1.

Tabauus 1
Nepenik coptie KanycTtn 6pokoni
3a KpaiHaMK NOXOJKEHHSA
Hasga copty KpaiHa noxomxeHHs
‘Libra’ bonrapis
‘Klieopatra’ KaHaga
‘TM-04/FL’, ‘Limba’, ‘Apolena’ Yexis
‘Naxos’, ‘Rumba’, ‘Kaptan’, “Tambora’,
‘Green Magic’, ‘Marathon’, ‘Parthenon’, ® .
‘Koros’, ‘Eos’, ‘Cigno’, ‘Babilon’, ‘Abilon’, paHLa
‘Stirling’, ‘Cusco’
‘Kostal’, ‘Agassi F1’ Hime4y4yunHa
‘Moycan’, ‘Samoa’ Itanis
‘Empieror’ AnoHis
‘Batavia F1’, ‘Bielinda’, ‘Korvat F,
‘Korvet’, ‘Milady F1', ‘Skiff’, ‘Monaco F1',
‘Tronman F1’, ‘Quinta F1’, ‘Beaumont F1’,
‘Corato’, ‘Monrello’, ‘Belstar F1', fonnanmis
‘Bay Meadows Cemes F1’, ‘Reggi’, A
‘Besty’, ‘Orantes’, ‘SV1002BL’, ‘Steel,
‘Edberd’, ‘Batory’, ‘Stromboli’, ‘Larsson’,
‘Titanium’, ‘Tesmari’, “Vicario’
‘Wiarus’, Cezar’ Monblua
‘Baro Star’ MisgeHHa Kopes
‘Atlantik’, ‘Monrello’, ‘MClaren’, ‘Gongga’ | llIseiiuapis
‘Lednitska’, ‘Vitaminna’, ‘Cezar’, Vipaina
‘TM-04/FL’, “Trubadur’, ‘Muline’, ‘Cazzy F1’ P
Yahuar', 'SSTs 5186 R’, ‘Spartan Erli’ CLUA

[IpenmeroM mpoBemeHUX JOCTIIKEHL OYB BH-
XITHAN MAacuB JAHUX KOMIIB IIPOSIBY MOPQOJIO-
TMYHAX 03HAK COPTIB KAILyCTU OPOKOJII BITYM3-
HAHOI Ta 1HO3eMHOI ceJIeKIil.

Ax myTEOBY 3MIHHY 00paHO 03HAKY «TOJIOBKA:
AHTOIIIaHOBE 3a0apBIICHHD», POKYCHY — «I'0JIOB-
Ka: 3abappiieHus». [loBHMII mepesnik xapaxre-
PHCTHE OYB TAKMM: «POCJIMHA: 34 BHCOTOIO (3a
30MpAILHOI CTUTJIOCTI)», «JIMCTOK: IIOJIOMKEHHS
(a mouaTKy POPMYyBAHHSA T'OJIOBKH)Y, «JIHCTKO-
Ba IUIACTUHKA: XBUJIACTICTh KPAIO», «IMCTKOBA
IUIACTHHEA: IIyXUPYACTICTEY, «UEPEIIOK: 34 [OB-
SKMHOIO», «TOJIOBKA: 3a0apBJIEHHS», «TOJIOBKA:
aHTOI[laHOBe 3a0apBJIEHHS», «TOJIOBKA: 3a
IIUILHICTIO», «KBITKA: 3a0apBJIEHHS», «KBITKA:
IHTEHCUBHICTD $KOBTOTO 3a0apBJIEHHS», «I0JIO-
Biua cTepuibHICTH» [11, 14].

V mporeci KOMITI0TEPHOIO OIIPAIIOBAHHS Ha-
HUX (KOIIB MOP(OJIOTIYHUX 03HAK) BUKOPHCTO-
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BYBAQJIM IBI IIKaJIW. A caMe: HOMIHAJILHY — [IJIs
rpyIyBaHHsA MOTIOHUX COPTIB 3a TAKUMHU MOP-
dosroriuHMKY XapPaAKTEPUCTUKAMME, K «JIHC-
TOK: IIOJIOKEHHS (HA IIOYATKY (POpMYyBAHHS
TOJIOBKU)», «KBITKA: 3a0apBJIEHHS», «JIHUCTKO-
Ba IUIACTUHKA: XBUJIACTICTD KPAIO», «JIMCTKOBA
IUIACTHUHKA: IIyXUPUACTICTEY, «MOJIOBKA: 3a0apB-
JIEHHSA»; IIOPSIIKOBY — IJIS O3HAK «POCJIMHA: 34
BHCOTOIO (32 30MPAJIBFHOL CTUIJIOCTL)», «IePEeIIOK:
3a IOBIKUHOIOY, «I'0JIOBKA: 34 I1JILHICTIO», «KBIT-
Ka: IHTeHCHUBHICTD $KOBTOI0 3a0apBiIeHHs [6].

Pesynprat  excmeprmaum  ompaiboByBaJIH
CTATHUCTUYHHAM METOOOM KJIACTEPHOI'0 AHAJI3Y
yepes IOIIYK aJrOPUTMY HOIi0HOCTI O3HAK IJIS
dopmyBanusa rpyn-riacrepis. MomeaoBaHHsS
OCTAHHIX, a TAKOK PO3PAXyHKN BUKOHYBAJIH Y
cepemoBuill crarucruunoro maxkera IBM SPSS
Statistics «Statistical Package for the Social
Sciences», 3aCTOCOBYIOUM HapaMeTPH KJIacudi-
ramifiaoro merony Nearest Neighbor Analysis
[IJ1s1 TeHeTUYHO MapKOBaHUX O3HAK [4, 7, 8].

Bumesrkasannm mMeromoM IepembadueHo, Imo
IIOYATKOBO € JesdKa KIJIbKICTEL 00 €KTIB 3 TOUHOIO
KJaacu(ikalliero mogi0HuX COPTIB KaIyCcTu Opo-
KOJIl, TOMY HeOOX1JHO BHUPOOHMTH IIPABIJIO, AKE
IacThb 3MOI'y 3apaxOBYBATH HOBHH COPT IO OX-
HOT'O 3 MOMKJIMBHX KjaciB (Habopy HomiOHMX 3a
MOPQOJIOMYHIUME 03HAKAMHU COPTIB POCJIMH).

AsnropurMm Kiacrepmsaiiii ckIaIaETHCA 3 J0-
Oopy xoedimierTa (k) Ta arpubyTiB (1), 10 BH-
3HAYAKTh MIpPY IIOZIOHOCTI, HJIS HOBUX COPTIB
kamycTu Opoxoui [6]. e & — e KIIBKICTD 3amu-
ciB, siKi OyIyTh BBasKaTHCsS OJIM3bKUMU 34 BU-
KOPHCTAHHS TAKUX IIPABIIIL:

(xy) > 0, d(x,y) 0 Tomi ¥ Jmmie TOMi,
KOJIA X =Y,

d(x,y) = d(y,x);

d(x,z) < d(x,y) + d(y,z) 3a ymoBH, III0 TOY-
KM X, Y, Z He JIeXKATh Ha OIHIN IIPAMIHA.

X, ¥, Z — 1Ie BEeKTOPH O3HAK 00 €KTIB, SKI IIO-
PIBHIOIOTE.

3uavenHs anI/I6YT1B YIOPSKOBYIOTH, BHKO-
PHCTOBYIOUH SIK M1py CXOYKOCT1 CIIOCTEPEesKEeHb
BimcTaHb EBKIIIIA, 1 pO3pPaxoBYIOTH 3a POPMY-
JIOIO:

D =Y, (xi = ),

Jie n — KUIBKICTh aTpUOyTIB.

Bigmosimro go miskaapogamx sumor «MeTommgm
MIPOBEJIEHHST eKCIIePTU3H COPTIB KaIlyCTH Ha BIJI-
MIHHICTB, OTHOPIIHICTS 1 cradlibHicTh (Guidelines
for the conduct of tests for distinctness, uniformity
and stability UPOV)», tectyBanmsa ra BOC mpo-
BOJIMJIM B II0JIGOBHMX YMOBAX IIPOTSATOM JIBOX ITOCJTi-
JIOBHUX BereTallliHUX Ce30HIB.

Pesyspratun MopdosoriaHoTo omncy copTiB 3a
POKH JOCITI3KeHb ABTOMATUYHO aKyMYJIIOI0ThCS
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COpITIOBUBLleHHH ma copmo3Hascmso

B 0a3l JaHMX 3 IHCTAJIBOBAHOI TAOJIMIIEI0 MOP-
dostoriuEMX 03HAK 1 HIAJIATAIOTH POSIOILTY 34
O03HAKaMM, POKAMHU Ta IIyHKTOM JOCJIIKEHbD.
Axrmo Bigcrans d (in, ip) MeHIIa 3a IedKe
3HAYEHHS G, TO MOKHA 3POOMTH BHCHOBOK, IIIO
eJIEMEHTH PO3TAIIOBAHI OJIN3HKO OIMH J10 OJIHO-
ro ta nepe6yBa10TB B €ZIUHOMY RJIaCTepl B 1H-
IIOMY Paa3l eJIeMeHTH pO3M1H_LeH1 B PI3HHX KJac-
Tepax. Po30UTTA ejleMeHTIB HA IPYIN IIOBHHHO
BIAMIOBIOATH [eIKOMY KPUTEPIl0 — MIeBHOMY
dyHKITIOHATY, AKHH IIe HASHBAKTH IILJIHOBOO
dyuren. ToMmy 11 IOJIErIIeHHS OI[IHIOBAMHS
BIJIMIHHOCTI HaMKpalle 00upaTH ILJILOBY 3MIH-
HY «TOJIOBKA: 3a0apBIIEHHS» SIK AJIBTEPHATHBY
3aJaHNX O3HAK, PEKOMEHIOBAHHX METOIMKOIO

IJIsI TPYIIyBAHHS COPTIB-KAHIUIATIB 13 II0I10-
HUMH 3araJIbHOBLIOMUMHK copraMmu. s xiaac-
Tepu3allli BUKOPUCTOBYIOTh 03HAKH, OKPEeMO a00
B KOMOIHAINAX 3 IHIMNMH, IKI He BaplioTh abo
JiysKe cJa0Ko BaplioloTh y MeKax copty [6].

Pe3ynbTratn pocnigxeHb

3arajabpHOBIIOMI COPTH KAILyCTA OPOKOJIL BIT-
YM3HSIHOI Ta 1HO3EeMHOI CeJIeKITl], 3aABKHY Ha AKl
nogaBasu mmounHaoun 3 2002 poky 1 moreriep,
€ CKJIaJHUKAMU HAIIOHAJHHUX COPTOBUX POC-
guHHUX pecypciB. Huul indopmariiiina cuc-
tema YIECP masmiuye 41 ixuoo mMopdosoTiaHy
dopmysy Ta MIOPIYHO MOMOBHIOETHCS IIE TPHO-
Ma-4oTHpMAa copramu (puc. 1).

7

0 2005 2010

2015 2020

Puc. 1. innamika opMmyBaHHA HaLioOHaNbHUX COPTOBMX pecypciB KanycTu 6pokoni 3a nepiog 2002-2022 pp. [13]

[ToBHwUIt mepesIiK IPYyII COPTIB KAILYCTHA OPOKO-
JIl 3a pe3yJbTaTamMu Moje oBaHHA HU3KU (11)
MOP(OJIOTIYHUX 03HAK, KOAU SAKUX YTBOPIOIOTH
KoHoB1 POPMYJIH, HABEOEeHO B TAOIUIIL 2.

I3 cyxymHOCTI mOCTisKyBaHUX COPTIB OYyJIO
BHOKPEMJICHO YoTupH rpymu. Jo mepimol yBii-
nutr mapu ‘Batory’ # ‘Monrello’ Ta “Titanium’
1 ‘Sv1002bl’. Bimcranb Misk HHMH HYJILOBa 3a
AJITOPUTMOM HAMOIMIKYMX CYCIIIB, IO CBIIUNTD
1rpo 36ir 11 3 32 mopdostoriuamx o3HAK. A came:
«pOCJIMHA: 3a BUCOTOWO (3a 30MpaJIbHOI CTUTJIOC-
T1)», «JIMCTOK: IIOJIOKEHHA (Ha II0YaTKy (opmy-
BAHHSA TOJIOBKH)», «JIMCTKOBA ILJIACTUHKA: XBU-
JISICTICTH KPAaio», «JIMCTKOBA ILIACTHHKA: IIyXHUp-
YaCTICTh», «IEPeIroK: 3a JIOBKUHOIO», «TOJIOBKA:
3a0apBJIEHHS», «MOJIOBKA: AHTOIIIAHOBE 3a0apB-
JICHHS), «TOJIOBKA: 34 IIILHICTION, «KBITKA: 34-
0apBJIEHHS», «KBITKA: 1HTEHCHBHICTL KOBTOIO
3a0apBJICHHS, «JI0JIOBIUYA CTEPUJIBHICTEY. ¥ TiM
3a JesIKMMH O3HAKaMU, 0 He IIOTPAIUIUA JI0
BHUOIPKY IJId Kiacu@lKalril, BUINEBKA3aHl Cop-
T BigpisusaoThbesa. Tak, ‘Batory’ mae Omaxmr-
HO-3eJIeHe 3a0apBJIeHHS JINCTKOBOI IIJIACTUHKH,
CepeHii 3a IMUPUHOI0 Ta JTOBKUHOI (BKJIIYHO
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3 YEPEIIIKOM) JIMCTOK Ta BEJIHKY KIILKICTH MOro
yacTok. Jlucrkosa mimactuaxa ‘Monrello” cipo-
3eJIeHa, JIMCTOK IIHPOKMM 1 JOBIHUM, KLJILKICTH
HOT0 YaCTOK CepemaHs.

IIapa ‘Sv1002bl’i ‘Titanium’ pisHEuTBCA 3a
JyacoM 30MpaJIbHOI CTHIVIOCTI — ITI3HIN 1 cepen-
H1I BimmoBimHo. I'osioBKa 3a 30MpaJibHOLI CTH-
ritoctl y copty ‘Sv1002bl’ 3emeHa 3 momMipHUMEA
IHTEeHCUBHICTIO 3a0apBJIEHHS Ta CTPYKTYPOIO
trkaHuHY; y ‘Titanium’ — OJaKuUTHO-3eJieHa 31
CJIAOKMMMY 1HTEHCHUBHICTIO 3a0apBJIEHHS Ta
CTPYKTYPOIO TKAHMHI.

YHacaiook aHaTI3y MacuBy JaHUX Pe3yIbTa-
TiB MOP()OJIOTTYHOIO OIIKCY BUSABJIEHO, IO OI10-
HI 32 1MeHTH(QIKAIIAHNMA XapaKTepHUCTHKAMI
copTy, 0as3younCh JIMINe Ha 1H@opMaIli mpo
HUX T4 iXHI B3ae€MO3B SI3KH, MOKHA copmMyBa-
™M y rpynu (KJjacTepr) METOIOM KJIaCTepH3a-
IIii. Haﬂfcpamom KJIaCTepu3allls € TOMIl, KOJIU
00’eKTH 3 OHIE] IPYIIE MaKCUMAJIBEHO CXO3K1 MIK
00010 Ta CHJIBLHO BIIPI3HAIOTHCA BlJ 00’ €KTIB 3
IHIITX.

YV mporeci mocaimxeHb imeHTHIKoBamHo 41
copT Kamyctu OpokoJi 3a 11 mMopdostoriuarmm
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FpynyBaHHA nopibHUx copTie KanycTtu 6poKoni 3a BiACTaHHIO A0 HAW6AMKUUX cycipiB

(k - Nearest Neighbor and Distance)

Tabauus 2

Nearest Neighbors Nearest Distances
Focal Record i > 3 i > 3

Agassi F1 Apolena Stirling Batory 1,414 2,000 2,000
Apolena Agassi F1 Stirling Steel 1,414 2,000 2,000
Babilon Koros Limba Cigno 2,000 2,449 2,449
Baro Star Steel Apolena Samoa 2,000 2,449 2,449
Batavia F1 Green Magic Beaumont F1 Marathon 1,414 2,000 2,000
Batory Monrello Orantes Corato 0,000 2,000 2,000
Bay Meadows Cemes F1 | Parthenon Beaumont F1 Batavia F1 2,449 2,449 2,449
Beaumont F1 Parthenon Batavia F1 Belstar F1 1,414 2,000 2,000
Belstar F1 Beaumont F1 | Batavia F1 Trubadur 2,000 2,000 2,449
Besty Larsson Samoa Cusco 1,414 2,000 2,000
Cazzy F1 Trubadur Green Magic Larsson 2,000 2,000 2,449
Cigno Reqgi Cusco Limba 1,414 2,000 2,000
Corato Orantes Batory Monrello 2,000 2,000 2,000
Cusco Cigno Besty Monaco F1 2,000 2,000 2,449
Green Magic Marathon Batavia F1 Trubadur 1,414 1,414 2,000
Ironman F1 Agassi F1 Limba Monaco F1 2,000 2,449 2,449
Koros Babilon Limba Cigno 2,000 2,449 2,449
Larsson Besty Orantes Corato 1,414 2,000 2,000
Limba Cigno Apolena Ironman F1 2,000 2,000 2,449
Marathon Green Magic Batavia F1 Parthenon 1,414 2,000 2,449
Milady F1 Trubadur Ironman F1 Marathon 2,828 3,162 3,162
Monaco F1 Cusco Cigno Ironman F1 2,449 2,449 2,449
Orantes Corato Batory Monrello 2,000 2,000 2,000
Parthenon Beaumont F1 | Bay Meadows Cemes F1 | Batavia F1 1,414 2,449 2,449
Reggi Cigno Cusco Limba 1,414 2,449 2,449
Samoa Stromboli Besty Larsson 2,000 2,000 2,449
Steel Baro Star Apolena Sv1002bl 2,000 2,000 2,449
Stirling Apolena Agassi F1 Batory 2,000 2,000 2,000
Stromboli Samoa Larsson Orantes 2,000 2,449 2,449

Sv1002bl Steel Apolena 0,000 2,449 2,449
Trubadur Green Magic | Cazzy F1 Belstar F1 2,000 2,000 2,449
Cezar Batavia F1 Marathon Parthenon 1,414 1,414 2,000
Lednitska Milady F1 Trubadur Marathon 2,000 2,000 2,449
Mo¥can Ironman F1 Monaco F1 Limba 2,000 2,449 2,828
Muline Larsson Besty Cazzy F1 1,414 2,000 2,000
Naxos Stromboli Samoa Baro Star 3,162 3,162 3,162
Quinta F1 Agassi F1 Apolena Cigno 1,414 2,000 2,000
Rumba Stirling Corato Babilon 1,414 2,000 2,000
Tm-04/Fl Cazzy F1 Bay Meadows Cemes F1 | Batavia F1 2,449 2,449 2,449

osunakamu. CcopmoBara Moje/Ib BRKIOUAJA 17  MOIEIOBAHHS YTBOPEHO KJIACTePH, B TPAHHY-

TPEeHYBaJbHUX Ta 9 KOHTPOJIBHUX 00 €KTIB (COp-
TiB). JIJIsT ocTAHHIX 34 JOIIOMOT0I0 KOMII FOT€PHOI'0

HUX MesKax SKUX HAUMPOCTIIIe IIyKaTHh BIIMITHI
32 OJTHIEI0 UM T'PYIIOI0 03HAK COPTH.

‘Bay Meadows Cemes F1' 00000005010005000209500700000000 11148003
‘Batavia F1’ 03000000010305000309500500000000 11148001
‘Cezar’ 03000000010505000509500500000000 03148001
‘Marathon’ 03000000030505000509300500000000 08148003
‘Parthenon’ 03000003010507000309500700000000 08148004
‘Green Magic’ 03000003030305000309500500000000 08148001
‘Beaumont F1 03000005010307000509500700000000 08148005
‘Belstar F1’ 03300000010305000309500700000000 11148002
‘TM-04/FL’ 05500000010105000309300500000000 05148001

Pesynbratét yacToTHOrO aHAI3y IIPOSIBY MOP-
(hostoriuHMX 03HAK KAITyCTH OPOKOJII IT0JTAHO HAa
pucyuky 2. Momenb 1momiOHHX COPTIB KAITyCTH
OpoxroJIi, chopMOBaHY METOIOM HANOIMIKUHX CY-
CiIiB, IOJAHO HA IHTEPAKTHBHIN miarpami IIpo-
cropy mokasuukis «Predictor Space» (puc. 3).

Kosxua Bick koopmmHAT MOmesi BimoOpasxae
ONWH 13 MOKA3HHWKIB y HIN [«pocImHA: 34 BHU-
COTOI0 (3a 30MpAasIbHOI CTHUIJIOCTI)», «JIMCTKOBA

IUTACTUHKA: XBAJISICTICTh KPAIO», «JIMCTOK: II0JIO-
sKeHHs (Ha II04aTKy (POPMyBAHHS I'OJIOBKH)Y].
CraTrcTHYHMM METOOOM Ha Iiarpami BcTa-
HOBJIeHO Takl ¢orycui coptu: ‘Green Magic,
‘Parthenon’, ‘Marathon’, ‘Cazzy’, ‘Belstar F1’,
‘Cusco’, ‘Orantes’, ‘Besty’, ‘Monrello’, ‘Batory’,
‘Corato’, ‘Stromboli’, ‘Steel’, ‘Baro Star’, ‘Cigno’,
‘Babilon’, ‘Titanium’. Taxox Bu3HadeHo, IO
copt ‘Babilon’ e yHikampHUM 3a 03HAKOIO «4e-
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PEIIIOK: 32 IOBHAXHHOI) (mysxe xoporkuii), a ‘Bay
Meadows Cemes F1' — 3a xapaKTepHCTHKOO
«pOCJIMHA: 34 BHCOTOIO» (Oyske KOpoTKa). AH-
TOIllaHOBe 3a0apBJIEHHS TOJIOBKH BIJCYTHE B
coptiB ‘Agassi F1’, ‘Apolena’, ‘Besty’, ‘Corato’,
‘Larsson’, ‘Naxos’, ‘Quinta F1’, ‘Samoa’,
‘Stromboli’, ‘Lednitska’, ‘Milady F1’, ‘Moycan’,
< 2 [3 ) (3 b
Cusco’, ‘Monaco F1’; maseue — B ‘Reggl),
‘Baro Star’, ‘Batory’, ‘Cazzy F1’, ‘Monrello’,

PocnuHa: 3a BUCoTOI0
(3a 36upanbHoi cTurnocri)

0,
Bucoka 9,8% Dyxe kopoTtka 2,4%

KopoTka 36,6%

CepepHs 51,2%

JINCTKOBA NNacTUHKA: XBUAIACTICTb Kpalo

BigcyTHs abo

0,
CnnbHa 9,8% nyxe cnabka 17,1%

MNomipHa 39,0% Cnabka 34,1%

lfonoeka: 3abapBneHHs
®ionetose 7,3%

3eneHe 21,95%

bnakuTtHo-
3eneHe 24,39%
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Cipo-3eneHe 46,34%

‘Muline’, ‘Orantes’, ‘Rumba’, ‘Steel’, ‘Stirling’,
‘SV1002BL’, ‘Titanium’, “TM-04/FL’, ‘Babilor’,
‘Batavia F1’, ‘Beaumont F1’, ‘Belstar F1’,
‘Cezar’, ‘Green Magic’, ‘Ironman F1’, ‘Koros’,
‘Limba’, ‘Marathon’, ‘Parthenon’, ‘Trubadur’,
‘Cigno’, ‘Bay Meadows Cemes F1°.

Koporkumu minm wac 30MpasbHOI CTHUTJIOC-
11 € coptu ‘Agassi F1’, ‘Apolena’, ‘Baro Star’,
‘Batory’, ‘Besty’, ‘Cazzy F1’, ‘Corato’, ‘Larsson’,

JINCTOK: NONOXKEeHHA
(Ha noyatky hopMyBaHHA FoN0BKN)

O3Haka He BU3Havanach 19,5%
lopusoHTansHe 17,0%

Hanisnpsme 63,4%

Yepewwok: 3a 0BXUHOIO
Jyxe kopoTkuit 2,43%

Hosruit 21,9%

CepegHiit 75,6%

fonoBKa: aHToliaHOBe 3a6apBneHHs
BincyTHe 36,6%

HasBHe 63,4%
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lonoBKa: 3a WinbHicTio
MomipHa 46,3%

WinbHa 53,7%

Keitka: 3a6apeneHHs

O3Haka He
BM3Havanacb
24,4%

XosTe 65,9%

bine 9,8%

KBiTKa: iHTeHCUBHIiCTb JXOBTOro 3abapeneHHs

CunbHa 53,7%

Cnabka 31,7%

MomipHa 14,6%

Puc. 2. TpynyBaHHA KoneKuii 3aranbHOBigoMuUx copTie Kanyctu 6pokoni 3a MopoioriYHMMM 03HaKamMu

‘Monrello’, ‘Muline’, ‘Naxos’, ‘Orantes’, ‘Quinta
F1’, ‘Rumba’, ‘Samoa’, ‘Steel’, ‘Stirling’,
‘Stromboli’, ‘SV1002BL’, ‘Titanium TM-04/FL’;
BucokuMu — ‘Babilon’, ‘Batavia F1’, ‘Beaumont
F1’,‘BelstarF1’, ‘Cezar’, ‘Green Magic’, Ironman
F1’, ‘Koros’, ‘Lednitska’, ‘Limba’, ‘Marathon’,
‘Milady F1’, ‘Moycan’, ‘Parthenon’, “Trubadur’,
‘Cigno’, ‘Cusco’, ‘Monaco F1’, ‘Reggi’.

[lososkenHsa mucTKA Ha IIOYATKY (opmy-
BaHHSA T'OJIOBKHU € ropu3oHTaJIbHUM y ‘Naxos’,
‘Stromboli’, ‘Rumba’, ‘Stirling’, “TM-04/FL’,
‘Babilon’, ‘Koros’; mamiBupamum — B ‘Agassi
F1’, ‘Apolena’, ‘Besty’, ‘Larsson’, ‘Quinta F1’,
‘Samoa’, ‘Lednitska’, ‘Milady F1’, ‘Moycan’,
‘Cusco’, ‘Monaco F1’, ‘Reggi’, ‘Baro Star’,
‘Batory’, ‘Cazzy F1’, ‘Monrello’, ‘Muline’,
‘Orantes’, ‘Steel’, ‘SV1002BL’, ‘Titanium’,
‘Belstar F1’, ‘Tronman F1’, ‘Limba’, “Trubadur’,
‘Cigno’; mamisnoxuaum — y ‘Corato’, ‘Batavia
F1’, ‘Beaumont F1’, ‘Cezar’, ‘Green Magic’,
‘Marathon’, ‘Parthenon’, ‘Bay Meadows
Cemes F1’.

XBHJIACTICTL KpAal0 JIACTKOBOL ILTACTUHKN
BiJicyTHsT abo my:ke ciabka y copriB ‘Batavia
F1’, ‘Beaumont F1’, ‘Cezar’, ‘Parthenon’, ‘Bay
Meadows’, ‘Cemes F1’, ‘TM-04/FL’, ‘Belstar
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F1’; momipua — B ‘Batavia F1’, ‘Beaumont F1’,
‘Cezar’, ‘Parthenon’, ‘Bay Meadows Cemes F1’,
‘TM-04/FL’, ‘Belstar F1’; cunsaa — B ‘Koros’,
‘Steel’, ‘SV1002BL’, ‘Titanium’; gyske CHJIb-
Ha — B ‘Green Magic’, ‘Marathon’, ‘Stromboli’,
‘Besty’, ‘Larsson’, ‘Samoa’, ‘Moycan’, ‘Cusco’,
‘Monaco F1’, ‘Baro Star’, ‘Cazzy F1’, ‘Muline’,
‘Ironman F1’, ‘Trubadur’. ¥V coptie ‘Bay
Meadows Cemes F1’, ‘TM-04/FL’, ‘Naxos’,
‘Reggi’, ‘Baro Star’ myxmpuacTicThb JIMCTKOBOI
IJIACTHHKY BIICYTHS a00 ciaadka.

Yeperor y ‘Bay Meadows Cemes F1°, “TM-
04/FL’, ‘Reggi’, ‘Cezar’, ‘Stirling’, ‘Agassi F,
‘Apolena’, ‘Lednitska’, ‘Bator’, ‘Monrello’,
‘Marathon’, Moycan’, ITronman F1’,‘'SV1002BL’,
‘Titanium’, ‘Batavia F1’, ‘Belstar F1’, ‘Corato’,
‘Rumba’, ‘Quinta F1’, ‘Orantes’, ‘Limba’, ‘Cigno’,
‘Koros’, ‘Green Magic’, ‘Strombol?’, ‘Larsson’,
‘Monaco F1’, ‘Cazzy F1’, ‘Muline’, ‘Trubadur’
cepenHbol moB:kmHM, a B ‘Naxos’, ‘Baro Star’,
‘Parthenon’, ‘Milady F1’, ‘Steel’, ‘Beaumont F1’,
‘Besty’, ‘Samoa’, ‘Cusco’, ‘Babilon’ — moBruii.

Bigcranp w™mixk copramm ‘Agassi F1' Tta
‘Apolena’, ‘Batavia F1’ ta ‘Green Magic),
‘Beaumont F1' Ta ‘Parthenon’, ‘Besty’ Ta

‘Larsson’, ‘Cigno’ ta ‘Reggi’, ‘Green Magic’ Ta
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Leaf attitude (at beginning of head

formation)

Predictor Space
Built Model: 3 selected predictors, K=3
Focal Type Target:
@ No @ Training Head:
® Yes A Holdout anthocyanin
coloration
O absent
@ present

Lea bladE. u du[atO 0 a g

This chart is a lower-dimensional projection of the

predictor space, which contains a total of 9 predictors.
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Puc. 3. lTonosHa pgiarpama mogeni
Han6inbwoi noai6bHocTi

‘Marathon’, ‘Larsson’ Ta ‘Besty’, ‘Parthenon’ Ta
‘Beaumont F1’, ‘Cezar’ ra ‘Batavia F'1’ cranoBu-
na 1,414; mizx ‘Muline’ ta ‘Larsson’, ‘Quinta F1’
ta ‘Agassi F1’, ‘Rumba’ Tta ‘Stirling’, ‘Babilon’
ta ‘Koros’, ‘Baro Star’ Tta ‘Steel’, ‘Belstar F1’
ta ‘Beaumont F1’, ‘Cazzy F1’ ta ‘Trubadur’,
‘Corato’ Ta ‘Orantes’, ‘Cusco’ Ta ‘Cigno’,
‘Ironman F1’ ta ‘Agassi F1’, ‘Koros’ ta ‘Babilon’,
‘Limba‘Ta ‘Cigno’, ‘Orantes’ ra ‘Corato’, ‘Samoa’
ta ‘Strombol?’, ‘Steel’ Ta ‘Baro Star’, ‘Stirling’
ta ‘Apolena’, ‘Stromboli’ Ta ‘Samoa’, ‘Trubadur’
ta ‘Green Magic’, ‘Lednitska’ Ta ‘Milady F1’,
‘Moycan’ ta ‘Ironman F1’, ‘Bay Meadows Cemes
F1’ ra ‘Parthenon’, ‘Monaco F1’ ta ‘Cusc’, ‘Tm-
04/FT ra ‘Cazzy F1’, ‘Milady F1’ ra ‘Trubadur’,
‘Naxos’ ta ‘Stromboli’ — 61ibIre Hisx 2.

Ax mapameTrpu MogeIi BAUKOPUCTOBYBAJIH IBA
THUNN 3MIHHUX: IIIJILOBA — 03HAKA «C0JIOBKA: aH-
TOIIlaHOBE 3a0apBJIEHH», (DOKYCHA — «TOJIOBKA:
3abapBieHH. 3a JOIOMOIOK KOMII IOTEPHOIO
MOJIeJII0BaHHA 0yJio chopMOBaAHO KJacrepu 17
HOMIOHMX COPTIB, 1IeHTUQIKAIIIA AKUX Iependa-
vaja 11 MopdoJIOriYHMX 03HAK.

Knacrep gna 33 KOHTPOJIBHUX COPTIB KAaILyc-
TH OPOKOJII Ma€ TaKy CTPYKTYPY:

Ortsxe, 3araJIbHOBIIOMI COPTH KAILyCTH OpPOKO-
i1, BHeceHl 10 Jepsxasuoro PeecTpy copris poc-
JIMH, IPULATHUX OJIA IOIIAPEHHA B YKpaiHi, €
IepPEeBa’KHO CePeIHIMU 34 NOBMKHHOK (BHMIPIO-
BaHHS IPOBOIUJIHN I Yyac 30MPaIbHOL CTUIJIOC-
T1) — 51,2%, YHCeJIBHICTL KOPOTKUX CTAHOBUTH

‘Limba’ 13353535153315552359355719525551 15136001
‘Tronman F1’ 13355325133515552259555719525550 05148003
‘Milady F1 13355513153517533251155591313550 82148001
‘Trubadur’ 13355535933395552259055591010370 06148001
‘Moycan’ 13355537133515371371073719323579 16136001
‘Lednitska’ 13355715155515552251555591010550 04148001
‘Koros’ 13535517975395373379555719725339 13136003
‘Babilon’ 13535523955393352339753719525579 19136001
‘Corato’ 15055535153315352451055519325559 15136003
‘Larsson’ 15355325133315552451055509325779 18136004
Vicario’ 15355325153315353351053519325559 21136003
‘Muline’ 15355523933315353259133599325550 07148001
‘Quinta F1’ 15355525153315351251055719325770 06148003
‘Orantes’ 15355525153315352359153509323579 15136002
‘Titanium’ 15355525175715352459153799325579 20136002
‘Steel’ 15355727173517551379355799325971 16136003
‘Batory’ 15355735155515552379353511025779 16136006
‘Samoa’ 15357527133317373451035511023351 20136001
‘Agassi F1’ 15370325953515571351135711025570 06148002
‘Apolena’ 15375725153515352351035719525551 14136001
‘SV1002BL 15375737175715352379355799325779 16136002
‘Besty’ 15377525133317353351035511025579 15136005
‘Monrello’ 15377525155515552359353511025779 16136005
‘Stromboli’ 15553335133315353451035599323351 17136001
‘Rumba’ 15555525955395371459353711025559 13136002
‘Stirling’ 15555535155515352479355711025779 19136002
‘Naxos’ 15577337153117531451055519310551 12028009
‘Monaco F1' 17335527133315351351155711323770 05148002
‘Reggi’ 17355535155115352251155711525559 13136001
‘Cigno’ 17355535955315373479553711325539 18136003
‘Cusco’ 17375335133317352451075719525559 20136003
‘Cazzy F1' 25355313133315334259153519300500 09148001
‘Baro Star’ 25375327133117551379135799525331 18136001
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36,6%, ny:xe KopoTkmx — 2,4%, moBrux — 9,8%.
YacTrka o03HAK, 3a CTATUCTUYHUMH JaHUMU
KX XapaKTepU3yIThCA COPTH, € Takoio: 19,5%
COPTIB MAaMOTh HAIIOJIOBUHY IIPSIME IIOJIOMKEH-
Hs JIUCTKA HA MMOYaTKy (POpMYyBaHHS T'OJIOBKH,
63,4% — ropm3oHTaJIBHE, 17,1% — mTOHUKJIIE.
XBHJISICTICTD KPAI0 JINCTKOBOI IJTACTUHKH Y 51%
cimabra, a y 12% — sigcyrtHa. Ilyxumpuacricrs
JIUCTKOBOI IJIACTUHKY cyiabka y 51% coprtis, ce-
penas — y 31%, BigcyTtusa —y 12%, cuyibHaA — B
5%. 75% copTiB MalOTh CEPEIHI0 JIOBKUHY Ue-
pemika; 46% BJIACTUBUM 3€JIEHUH KOJIIP TOJIOB-
ku, 7% — dioseroBuit. Jiss 63% xapakrrepHe
AHTOIIIAaHOBEe 3a0apBJICHHS, a IHTEHCHBHICTH
$KOBTOT'0O KOJILOPY cepenHs y 53%.

BucHoBKHU

[IpoBemeHHs1 TecTy Ha BIAMIHHICTH COPTIB
KaIrycTu OpoKoJIl dyepe3 MOPQOJIOTIYHUN OITHC
03HAK — IIe TPYIOMICTKHUM IIpOIiec, 110 IToTpedye
aBTOMATH30BAHOTO OIIPAITIOBAHHS Pe3yJIbTATIB
CTATUCTUYHUM METOJOM KJIACTEPHOTO aHaJI3y
MAacHUBY JaHUX.

3a JoIIoMorom KJIacTepHOro aHAJI3Y BIAaJI0Cs
3MEHIIUTH PO3MIPHICTL BUXIAHUX JAHWUX IS
MOITYKY BIAMITHHX O3HAK Mix copramu. Boj-
HOYac 3a IOMIOHMMHU O3HAKaMHU C(OPMOBAHO
rpyId, 00 €KTH B STKUX CXOK1 MiK cO00I0 Ta BiJI-
PISHSAIOTHCA Bif 00 €KTIB 3 1HIIKX.

BaBnsku imerTudikaiii 41 copry KamycTh
Opoxouri 3a 32 MOP(OJIOTIYHUMHU XapaKTepUC-
TUKAMH BHOKPEMJIEHO 2 ITapu I0I10HUX COPTIB
3a 11 osmakamu. Came KJacTepHUI aHaJ3 3a-
0e3meYnB OIepaTUBHICTh, 00 €EKTUBHICTD 1 Bipo-
TIIHICTh OTPUMAHUX Pe3yJIbTATIB (KO/IIB IIPOSIBY
03HAK) JIJId TPYIIYBAHHS 03HAK 34 TeCTy Ha Bif-
MIHHICTb.

CdopmoBana 3a rpymamMu KJacTepusaliii Ko-
JIEKITST 3araJIbHOBIIOMMX COPTIB KAILyCTH Opo-
KOJII XapaKTepU3YETHCSI TAKUMH CTATUCTUYHU-
My gaHuMu: 19,5% COpTiB MAalOTh HAIIOJIOBHHY
mpsiMe ITOJIOMKEHHSI JIMCTKA Ha II0YaTKy Qop-
MYBaHHS TOJIOBKH, 63,4% — TOpH30HTAJIbHE,
17,1% — noHukJie. XBUJISCTICTD KPalo JIMCTKOBOL
maacTuHKy y 51% cnabkra, a y 12% — BiacyTHs.
IIyxupuacTicTh JIMCTKOBOI ILTACTUHKM CJIA0Ka Y
51% copris, cepemus —y 31%, BigcyTas —y 12%,
cubHA — B 5%. 75% copTIiB MaOThL CePeIHIO JOB-
SKUHY yepernka; 46% BIACTUBUHA 3eJIeHUH KOJIip
rosioBKu, 7% — dionerosuii. s 63% xaparrep-
HE aHTOIlaHOBe 3a0apBJICHHS, a 1HTEHCHUBHICTD
$KOBTOI'0 KOJIBOPY cepeaHa y 53% copTis.
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Purpose. To use cluster analysis of morphological cha-
racters to simplify the identification of Brassica oleracea
var. italica and form groups of similar varieties for the test
of difference. Methods. Analytical, mathematical and sta-
tistical methods were used in the work. As input informa-
tion for the statistical processing of the obtained results,
information on the results of the examination for distinct-
ness, uniformity and stability (DUS) from the database of the
Automated Information System of the Ukrainian Institute
for Plant Varieties Examination was used. Cluster modelling
was carried out using the IBM SPSS Statistics “Statistical
Package for the Social Sciences”. Results. A morphological
description of broccoli varieties was carried out on the ba-
sis of 32 characteristics for the examination of distinctness,
uniformity and stability. The morphological code formulae
of the latter, composed of the corresponding codes for the
manifestation of identifying characteristics of vegetative
and generative organs of plants, served as a source of ini-
tial data. Out of 41 varieties described by 32 morphological
characteristics, only two groups were found to be similar in
terms of the identifying characteristics of the varieties. Two
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types of variables were used as parameters of the model:
target — characteristic “Head: anthocyanin colour”, focal —
“Head: colour”. The full list of characteristics was as fol-
lows “plant: by height (at harvest maturity)”, “leaf: posi-
tion (at beginning of head formation)”, “leaf blade: wavy
edge”, “leaf blade: blistering”, “petiole: by length”, “head:
”, “head: by density”,

“, “head: anthocyanin colour”,
“, “male

colour”,
“flower: colour”, “flower: intensity of yellow colour”,
sterility”. Using computer modelling, clusters of 17 simi-
lar broccoli varieties and 9 control objects (varieties) were
formed, the identification of which involved eleven morpho-
logical characteristics. Conclusions. In order to search for
distinguishing characteristics in the process of testing the
difference of cabbage varieties, broccoli was grouped into
clusters according to such morphological characteristics as
the position of the leaf at the beginning of the formation of
the head; waviness of the edge of the leaf blade; blistering
of the leaf plate; petiole length; head colour; presence of
anthocyanin and intensity of yellow colour.

Keywords: broccoli; statistical analysis; classification; va-
riety; code; difference; cluster; sign; collection.
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Study of correlations between yield and grain quality
indicators of varieties and breeding lines
of Triticum aestivum L.

I. V. Pravdziva*, N. V. Vasylenko, N. M. Khoroshko

The V. M. Remeslo Myronivka Institute of Wheat, NAAS of Ukraine, Tsentralne, Obukhiv district, Kyiv region, 08853, Ukraine,
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Purpose. To determine the correlations between yield and grain quality indicators of varieties and breeding lines of
winter bread wheat. Methods. The study was conducted under the conditions of the V. M. Remeslo Myronivka Institute
of Wheat NAAS of Ukraine (MIW) during 2019/20-2021/22. Ten new varieties and four breeding lines of winter bread
wheat of Myronivka breeding were evaluated. Grain quality indicators were determined in the grain quality laboratory of
MIW according to conventional techniques. Pearson’s correlation coefficients (r) were calculated to establish correlations.
Results. Correlations with different direction and strength were found between yield and quality indicators of winter bread
wheat grain (-0.32 < r < 0.61). During the research years, reliable direct correlation coefficients were obtained between
yield and the 1000 kernel weight indicator (r=0.17-0.46). Also, a reliable linear dependence (r = 0.13-0.61) of yield with
water absorption capacity of flour, test weight, grain vitreous, with protein and wet gluten content, but only under certain
hydrothermal growing conditions. The varieties and breeding lines of winter bread wheat were identified which, during the
years of research, showed stable direct correlations between yield and the indicators of 1000 kernel weight, grain vitreous,
protein content, wet gluten content, sedimentation value, dough elasticity index, deformation energy, dough tenacity, water
absorption capacity of flour. Conclusion. The selected varieties and breeding lines of winter bread wheat can be used in
the breeding process as sources for combining high yield with certain improved quality indicators in one genotype to create
competitive varieties.

Keywords: winter bread wheat; yield; grain quality indicators; flour quality indicators; rheological properties of dough; cor-

relation coefficient; coefficient of variation.

Introduction

Wheat (Triticum aestivum L.) is one of the most
widely grown and valuable food crops in the world.
It is grown on 220 million hectares, representing
15% of the world’s arable land [1]. The annual
growth of the world’s population requires an in-
crease in the production of agricultural products,
especially wheat [2, 3]. Increasing the gross yield
of high quality cereals is therefore of paramount
importance [4, 5]. Soil and climatic growing condi-
tions, biological characteristics of the variety, agro-
technical and other factors have a significant influ-
ence on the level of yield and quality of wheat grain
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[6, 7]. The maximum yield of wheat is formed un-
der the optimal ratio of influence of all factors [8].
The most effective factor determining the yield
level of agricultural crops is the variety [9].
Timely variety replacement can increase wheat
grain yield by 40—-60% [10]. When breeding new
wheat varieties, breeders need to combine their
high yield with a complex of valuable characte-
ristics, in particular with parameters of grain
quality [11]. The method of correlation analysis
[12] 1s used to distinguish valuable varieties and
breeding lines, since the identification of traits
correlated with yield will contribute to increa-
sing the competitiveness of plant varieties [6,
13]. The determination of correlations makes it
possible to identify traits that are factorial and
can be used as criteria (markers) for selection to
increase productivity and at the same time ge-
netic improvement of other indicators [14, 15].
The majority of scientific publications are de-
voted to determining the relationship between
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yield and productivity elements [10, 13, 16]. The
dependence of yield on some indicators of grain
quality is also highlighted in the literature. In
fact, direct relationships of yield with 1000 ker-
nel weight have been established [17, 18]. A sig-
nificant number of works point to the inverse
relationship between yield and grain protein
content [3, 19, 20]. However, some research has
shown direct correlations between yield and pro-
tein and gluten content in wheat grain [21, 22].
And only a small number of publications detail
the relationships between yielding capacity and
a wide range of quality indicators [23, 24].

The aim of the research is to determine cor-
relations between yield and grain quality indi-
cators of varieties and breeding lines of Triti-
cum aestivum L.

Materials and methods

Ten varieties and four breeding lines of winter
bread wheat were used as research material: ‘Pod-
olianka’, ‘MIP Fortuna’, ‘MIP Yuvileina’, ‘MIP
Nika’, ‘MIP Roksolana’, MIP Feieriia’, MIP Aeli-
ta’, ‘MIP Vidznaka’, ‘MIP Darunok’, ‘MIP Dovira’,
‘Lutescens 37548, ‘Lutescens 60049’, ‘Lutescens
60302’, ‘Lutescens 60400°, which were sown in
three sowing dates (25 September, 5 October, 15
October) after five precrops (green manure, mus-
tard, sunflower, maize, soybean) during 2019/20—
2021/22 on the basis of the V. M. Remeslo My-
ronivka Institute of Wheat of the National Acade-
my of Agrarian Sciences of Ukraine (MIW).

The soil at the trial site is a deep, low humus,
slightly leached, medium loamy chernozem.
The granulometric composition of the soil is
suitable for wheat cultivation and the level of

120

fertility contributes to the overall evaluation of
varieties and breeding lines of winter wheat.

The generally accepted technology of winter
wheat cultivation for the Forest-Steppe zone was
used [25]. The registered area of the experimental
plots is 10 m2. There were four replications. Har-
vesting and recording of the harvest was carried
out according to the methodology of the qualifica-
tion examination of plant varieties for suitability
for distribution in Ukraine [26]. Determination of
grain quality indicators of winter bread wheat
was carried out in the Grain Quality Laboratory
of the MIW from each replicate according to ge-
nerally accepted methods [27, 28].

Statistical processing of experimental data was
carried out using correlation and variation analy-
sis methods. Correlation analysis was used to iden-
tify potential genetic relationships between yield
and grain quality indicators [29]. The Pearson’s
correlation coefficient (r) was interpreted accord-
ing to the Chaddock scale [30]. Coefficient of var-
iation (Cv) was interpreted according to the scale
[30]: Cv < 5% — low variation, 6 < Cv < 10% —
moderate, 11 < Cv < 20% — significant, 21 < Cv <
50% — high, Cv > 51% is very high.

Research conditions. The study years were
contrasting in the hydrothermal regime, with an
uneven distribution of precipitation by month
(Fig. 1). In general, the 2019/20 and 2021/22
growing years were characterised by an insuffi-
cient amount of precipitation (64.5 and 80.5% of
the long-term average (LTA), respectively), with
air temperature exceeding the LTA by 2.7 and
1.2 °C, respectively. Conditions in 2020/21 were
close to the long-term average in terms of pre-
cipitation (102.2% of the LTA), but the air tem-
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Note. LTA — long-term average indicators (1960-2018)
Fig. 1. Average monthly values of the hydrothermal regime during the research period (2019/20-2021/22)
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perature was 9.8 °C compared to the long-term
average of 8.2 °C. December, January, February
and March 2019/20, September and October
2020/21, February 2021/22 turned out to be unu-
sually warm, with an excess of 4.2-6.2 °C over
the average daily air temperature. It should be
noted that there was a significant lack of pre-
cipitation in August 2019/20 and 2020/21 (16.9
and 13.6% of LTA, respectively), in January,
June and July 2019/20 and 2021/22 (26.3-71.3%
of LTA), February and May 2021/22 (29.0 and
55.8% of L'TA, respectively). The pre-sowing and
sowing periods of the three study years were
characterised by insufficient rainfall (23.5—
62.9% of LTA). Critically low moisture availabi-
lity during most months in 2019/20, accompanied
by high air temperatures, negatively affected the
growth and development of winter wheat.

Results and discussion

The obtained experimental results show the
variability of yield and grain quality indicators

of winter bread wheat depending on the hydro-
thermal conditions of the study years (Table 1).
Under the dry growing conditions of 2019/20,
higher flour, dough and bread quality indica-
tors were obtained, but the lowest values of
yield (3.33 t/ha) and 1000 kernel weight (36.4 g)
were obtained. The wettest growing season
2020/21 contributed to the formation of the
highest level of yield (6.46 t/ha) and 1000 kernel
weight (41.5 g), but at the same time a decrease
in the quality indicators of flour and dough was
observed. A low variation (Cv < 5%) between
years was observed for the following indicators:
test weight, gluten deformation index, water
absorption capacity of flour, porosity of bread
crumb, bread evaluation score. A moderate vari-
ation (6 <Cv<10%) between years was observed
for 1000 kernel weight, grain vitreous, sedi-
mentation value, dough elasticity index and
volume of bread. Yield (Cv = 31.7%) and flour
strength (Cv = 27.9%) were more dependent on
hydrothermal conditions.

Table 1

Yield and grain quality indicators of winter bread wheat (average
by sowing dates, preceding crops, varieties and breeding lines)

Yield and quality indicators 2019/20(2020/21|2021/22|Cv, %
Yield, t/ha 3.33 6.46 5.80 |31.7
1000 kernel weight, g 36.4 | 41.5 | 37.6 | 6.9
Test weight, g/L 764 764 758 | 0.4
Vitreous grain, % 68 67 74 5.6
Protein content, % 14.7 | 11.9 | 13.0 |12.6
Sedimentation value, ml 64 59 68 8.9
Wet gluten content, % 31.9 27.4 29.4 110.5
Gluten deformation index, un. GDM 74 74 76 1.8
Deformation energy, 10-4J 190 236 328 |27.9
Alveogram configuration ratio, un. 1.0 1.2 1.4 |18.2
Dough tenacity, mm 78 81 107 |18.2
Dough elasticity index, % 64.3 | 68.0 | 76.5 | 9.0
Water absorption of flour, % 57.8 57.7 60.9 | 3.1
Volume of bread, cm 919 848 752 |10.0
Porosity of bread crumb, % 81 87 82 3.6
Bread evaluation score, grade points | 3.7 3.8 3.5 | 3.0

Note. Cv - Coefficient of variation;

deformation meter.

To determine the direction and strength of
the relationship between yield and grain qua-
lity indicators, Pearson’s correlation coeffi-
cients (r) were calculated (Fig. 2).In2019/2020—
2021/22, a reliable direct correlation of yield
was found only with 1000 kernel weight (r =
0.17-0.46). Direct reliable correlations of yield
with water absorption of flour, test weight and
grain vitreous were observed in two of the
study years. Direct reliable correlations of
yield with protein (r = 0.30) and gluten (r =
0.31) content were found in one of the years,
namely 2020/21. It should be noted that in
other years the correlation coefficients be-
tween yield and these characteristics were

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2023, Vou. 19, No 4

un. GDM - units of gluten

positive but unreliable. No stable relation-
ships were found between yield and other
grain quality indicators. Significant variabili-
ty of the correlation coefficients, both in
strength and direction, depending on the hyd-
rothermal conditions of the year, was also ob-
served in the studies of O. Yu. Leonov et al.
[31]. In the conditions of Central Asia it was
also found that the correlation coefficients be-
tween yield and quality indicators of grain and
flour depended on the characteristics of the
soil and climatic zone of cultivation [32].
According to the research of V. V. Liubych
et al. [33], correlation coefficients depend on
both growing conditions and genotype. There-
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fore, we calculated correlation coefficients be-
tween yield and grain quality indicators for
individual varieties and breeding lines of
winter wheat.

As a result of the research conducted for
varieties and breeding lines of winter wheat,
significant variability of the correlation coef-
ficients between yield and grain quality indi-
cators was revealed in the test years, both in
terms of the strength and direction of the
relationships (Table 2). This indicates a sig-

nificant influence of the weather conditions
of the year on the formation of yield and
grain quality indicators, as well as the une-
qual response of genotypes to growing condi-
tions.

We have selected varieties and breeding lines
of winter wheat with stable direct correlations of
yield over the years with some indicators of grain
quality, namely: by 1000 kernel weight — ‘MIP
Aelita’ (r = 0.24-0.36), ‘Lutescens 37548 (r =
0.11-0.90); test weight — ‘MIP Yuvileina’ (r =

Table 2

Relationships between yield and grain quality indicators of varieties and breeding lines of winter bread wheat
in the study years
“ﬂﬁt“ w | tw | vt | pc | s | wec | e | w | pa | P le | WA | VB | PB | EB
2019/20
1 0.04 -0.02 | 0.41 | 0.45 | 0.47 | 0.39 |-0.51|-0.46 | -0.62 | 0.22 | 0.03 | 0.66 | 0.21 | 0.56
2 0.24 | 0.36 |-0.48| 0.51 | 0.37 | 0.53 | 0.54 | 0.12 | -0.34 | -0.21| 0.37 | 0.49 | -0.30 | 0.04 |-0.29
3 0.07 | 0.64 | 0.04 |-0.29 | 0.25 |[-0.28 | -0.01 | -0.38 | -0.47 [=0.64 0.07 | -0.26| 0.04 | 0.19 | -0.04
4 | -0.10| 0.29 | -0.08 | 0.25 | 0.43 | 0.40 | 0.31 | 0.32 | 0.09 | 0.22 | 0.13 | 0.17 | 0.54 | 0.37 | 0.60
5 0.50 | 0.54 | 0.11 | 0.37 | 0.34 | 0.32 | -0.07 | -0.41 | -0.54 | -0.50 | -0.20 | -0.13 | 0.26 | 0.11 | 0.09
6 0.50 | 0.67 | 0.27 | 0.15 | 0.24 | 0.19 | 0.31 | 0.04 | -0.07 | -0.05| 0.06 |-0.03| 0.06 |-0.04 | -0.08
7 0.24 | -0.23 | 0.56 | -0.03 | -0.09 | 0.04 | 0.20 |-0.50 | -0.25 |-0.41|-0.35| 0.23 | -0.22 | 0.07 |-0.35
8 0.31 | 0.58 |-0.09| 0.11 | 0.24 | 0.50 | 0.33 |-0.21| 0.17 | 0.01 | -0.04| 0.28 | -0.41 | 0.42 | -0.37
9 0.09 | 0.66 |-0.09| 0.37 |-0.22| 0.48 | 0.72 | 0.16 |-0.30|-0.18 | 0.07 | 0.40 | 0.26 | 0.27 | 0.37
10 | 0.36 | 0.49 | 0.16 | 0.51 | 0.26 | 0.60 | 0.58 | -0.23 | -0.30 [-0.52| 0.14 | 0.52 |-0.47 | -0.43 | -0.53
11 | 0.26 | 0.61 | 0.39 | 0.32 | 0.37 | 0.54 | 0.46 | -0.38|-0.54|-0.63 | -0.16 | 0.11 | 0.69 | 0.22 | 0.25
12 | 0.22 | 0.49 |-0.55| 0.05 | 0.05 |-0.07 |-0.41 0.43 | 0.33 | 0.66 | 0.00 | 0.15 | -0.20 | -0.48  0.14
13 | -0.14 | 0.34 |-0.08 | 0.18 | 0.27 | 0.16 | 0.01 | -0.25|-0.25|-0.27 | 0.39 | 0.32 | -0.03 | 0.16 | 0.06
14 | 0.38 | 0.70 | 0.12 | 0.08 | 0.25 | 0.16 | 0.05 |-0.54 | -0.64|-0.62 | 0.14 | 0.52 | 0.17 | 0.22 | -0.06
2020/21
1 0.03 | -0.30| 0.00 | 0.16 | 0.22 | 0.26 | 0.21 | -0.08 | 0.20 | 0.21 |-0.36| 0.16 | 0.38 | 0.44 | 0.21
2 |-0.42|-0.16 | 0.35 | 0.84 | 0.02 | 0.86 | 0.02 | 0.41 | -0.23 | 0.07 | 0.42 | 0.28 | -0.49 | -0.58 | -0.54
3 |-0.12| 0.38 | 0.45 | 0.54 | 0.35 | 0.44 | 0.08 | 0.61 | 0.68 | 0.74 | -0.40 | 0.20 | -0.15| 0.09 | -0.12
4 0.04 | -0.02 | 0.42 | 0.52 | 0.53 | 0.56 | 0.12 | 0.25 | -0.01| 0.09 | 0.13 | 0.50 | -0.54 | -0.38 | —0.48
5 |=-0.42| 0.17 | 0.12 | 0.36 | -0.13 | 0.33 | -0.07 | -0.37 | -0.53 | -0.49 | 0.34 | 0.21 | -0.17 | -0.04 | -0.07
6 0.01 | 0.45 | 0.71 | 0.35 | 0.12 | 0.30 | -0.79 | -0.38 | -0.47 | -0.46 | -0.14 | 0.37 | -0.44 | -0.56 | -0.43
7 0.32 | -0.14| 0.09 | 0.13 | 0.37 | 0.02 | 0.38 | 0.29 | 0.36 | 0.41 | -0.30| 0.42 | 0.18 | 0.32 | 0.07
8 0.06 | 0.08 | 0.21 | 0.40 | -0.04 | 0.35 | 0.26 |-0.30|-0.16 | -0.23 | -0.40 | 0.32 | -0.01 | -0.02 | -0.34
9 0.19 | 0.13 | 0.14 | 0.11 | -0.02| 0.19 | -0.08 | 0.17 | -0.17 | 0.00 | -0.05| 0.46 | —0.36 | —0.08 | -0.47
10 |-0.17 | -0.38 | 0.06 | 0.26 | 0.14 | 0.30 | -0.17 | -0.03 | -0.49 | -0.34 | 0.05 | 0.39 | 0.11 | 0.10 | -0.24
11 | 0.11 | -0.02| 0.63 | 0.79 | 0.87 | 0.73 | 0.24 | 0.50 | -0.44|-0.20| 0.37 | 0.30 | -0.52 | -0.37 | 0.18
12 | -0.05| 0.18 | 0.50 | 0.48 |-0.60 | 0.46 | 0.14 | 0.45 | -0.21| 0.13 | 0.47 | 0.67 | 0.01 | 0.32 | 0.37
13 |-0.18| 0.18 | 0.60 | 0.55 | 0.01 | 0.60 | 0.52 | 0.19 |-0.56 | -0.35| 0.37 | 0.38 | -0.02 | -0.09 | 0.12
14 | -0.07 | -0.01| 0.49 | 0.37 | 0.43 | 0.30 | -0.03 | 0.41 | -0.27 | 0.10 | 0.20 | 0.53 | -0.29 | -0.23 | 0.07
2021/2022

1 0.32 | 0.69 | 0.80 | 0.16 | 0.18 | 0.22 | 0.43 | 0.30 |-0.15|-0.13 | -0.04 | 0.26 | 0.20 | 0.48 | 0.39
2 0.32 | 0.48 | 0.21 | 0.28 | -0.10| 0.29 | -0.09 | 0.07 | 0.16 | 0.16 | 0.13 |-0.19| 0.26 | 0.20 | 0.47
3 10.15 | 0.59 | 0.78 | 0.63 | 0.62 | 0.53 | 0.10 |-0.18 | -0.27 | -0.29 | 0.26 | 0.34 | 0.56 [0.74"| 0.05
4 0.40 | 0.67 | 0.38 | -0.02 | -0.09 | 0.05 | -0.08 | -0.30 | -0.48 | -0.46 | -0.68 | -0.21 | -0.17 | -0.16 | 0.20
5 |1-0.02| 0.76 | 0.53 | 0.35 | 0.12 | 0.47 | 0.46 |-0.38| 0.22 | -0.26 | -0.32 | -0.27 | 0.04 | 0.20 | 0.08
6 0.26 | 0.48 | 0.72 | 0.65 | 0.48 | 0.52 | -0.03| 0.46 | 0.21 | 0.30 | 0.07 | 0.64 | 0.07 | 0.26 |-0.01
7 0.36 | 0.82 | 0.56 | 0.47 | 0.32 | 0.52 |-0.35| 0.01 | 0.59 | 0.43 | -0.07 | 0.52 | -0.28 | -0.53 | -0.67
8 0.84 | 0.88 | 0.38 | 0.23 | 0.35 | 0.43 | -0.06 | -0.45 | -0.24 | -0.41 | -0.55 | 0.05 | -0.48 | -0.41 | -0.24
9 0.20 | 0.71 | 0.80 | 0.67 | 0.62 | 0.70 | 0.30 | 0.11 | 0.14 | 0.15 | 0.04 | 0.47 | -0.39 | -0.22 | -0.18
10 | 0.35 | 0.60 | 0.58 | 0.34 | 0.11 | 0.13 F=0.77 0.28 | 0.07 | 0.24 | 0.06 | 0.11 | -0.16 | 0.14 | -0.21
11 | 0.90 | 0.91 | 0.09 |-0.72 | -0.51 | -0.77 | -0.81 | -0.07 | 0.54 | 0.36 | -0.40 | -=0.65 | -0.77 | -0.75 | —0.64
12 | 0.39 | 0.69 | 0.19 | -0.36 | -0.30 | -0.43 | -0.42 | 0.31 | 0.03 | 0.18 | 0.10 | -0.24 | -0.23 | -0.20 | -0.64
13 | 0.81 | 0.90 | 0.26 |-0.47 | -0.24 | -0.49 | -0.57 | -0.62 | 0.50 | -0.38 | 0.09 |-0.65 0.54 | 0.36 | 0.42
14 | 0.86 | 0.89 | 0.77 | -0.41 | -0.03 | -0.48 | -0.42 | -0.21 | 0.03 | -0.03 | 0.04 |-0.28 | -0.54 | -0.31 | -0.11

Note. 1 - ‘Podolianka’, 2 — ‘MIP Fortuna’, 3 — ‘MIP Yuvileina’, 4 -

MIP Nika’, 5 — ‘MIP Roksolana’, 6 — ‘MIP Feieriia’, 7 — ‘MIP Aelita’,

8 — ‘MIP Vidznaka’, 9 — ‘MIP Darunok’, 10 — ‘MIP Dovira’, 11 — ‘Lutescens 37548, 12 — ‘Lutescens 60049, 13 — ‘Lutescens 60302,
14 —“Lutescens 60400’, TKW - 1000 kernel weight, TW — test weight, VT — grain vitreous, PC — protein content, SE — sedimentation
value, WGC - wet gluten content, GDI - gluten deformation index, W — deformation energy, P/L — alveogram configuration ratio,
P — dough tenacity, Ie — dough elasticity index, WA — water absorption of flour, VB — volume of bread, PB - porosity of bread crumb,

BE - bread evaluation score.
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0.38-0.64), ‘MIP Feierua’ (r = 0.45-0.67), ‘MIP
Darunok’ (r = 0.13-0.71), ‘Lutescens 60049’ (r =
0.18-0.69); grain vitreous — ‘MIP Roksolana’ (r =
0.11-0.53), ‘MIP Feieriia’ (r = 0.27-0.72), ‘Lute-
scens 60400’ (r=0.12-0.77); protein and wet glu-
ten content — ‘Podolianka’ (respectively r = 0.16—
0.41 and r = 0.22-0.47), ‘MIP Fortuna’ (respec-
tively r = 0.28-0.84 and r = 0.29-0.86), ‘MIP
Roksolana’ (respectively r = 0.35-0.37 and r =
0.32-0.47), ‘MIP Feieriia’ (respectively r = 0.15—
0.65 and r = 0.19-0.52), ‘MIP Vidznaka’ (respec-
tively r = 0.11-0.40 and r = 0.35-0.50), ‘MIP
Darunok’ (respectively r = 0.11-0.67 and r =
0.19-0.70), ‘MIP Dovira’ (respectively r = 0.26—
0.51 and r = 0.13-0.60); sedimentation value —
‘Podolianka’ (r = 0.18-0.45), ‘MIP Yuvileina’ (r =
0.25-0.65), ‘MIP Feieriia’ (r = 0.12-0.48), ‘MIP
Dovira’ (r = 0.11-0.26); dough elasticity index —
‘MIP Fortuna’ (r = 0.13-0.42); deformation ener-
gy — ‘MIP Darunok’ (r = 0.11-0.17), ‘Lutescens
60049 (r = 0.31-0.45); dough tenacity — ‘Lute-
scens 60049’ (r = 0.13-0.66); water absorption of
flour — ‘MIP Aelita’ (r = 0.23-0.52), ‘MIP Daru-
nok’ (r =0.40-0.46), ‘MIP Dovira’ (r=0.11-0.52).
The obtained results indicate that already today
varieties and promising breeding lines have
been created, which form a higher level of yield
with simultaneously increased grain quality in-
dicators. The selected varieties and breeding
lines can be used in the breeding process as
sources of combination in one genotype of high
yield with corresponding high grain quality indi-
cators.

Conclusions

Direct and inverse correlations of varying
strength (—0.32 < r < 0.61) were found between
yield and grain quality indicators of winter
bread wheat. There was a linear dependence
(r=0.13-0.61) of yield on 1000 kernel weight in
all years of the study, on water absorption ca-
pacity of flour, test weight and grain vitreous in
two years, and on protein and gluten content in
one year.

We have selected varieties and breeding lines
of winter bread wheat with stable direct rela-
tionships between yielding capacity and quality
indicators: 1000 kernel weight — ‘MIP Aelita’,
‘Lutescens 37548’; test weight — ‘MIP Yuvilei-
na’, ‘MIP Feieriia’, ‘MIP Darunok’, ‘Lutescens
60049’; grain vitreous — ‘MIP Roksolana’, ‘MIP
Feieriia’, ‘Lutescens 60400’; protein and gluten
content — ‘Podolianka’, ‘MIP Fortuna’, ‘MIP
Roksolana’, ‘MIP Feieriia’, ‘MIP Vidznaka’,
‘MIP Darunok’, ‘MIP Dovira’; sedimentation
value — Podolianka’, ‘MIP Yuvileina’, ‘MIP
Feieriia’, ‘MIP Dovira’; dough elasticity
index — ‘MIP Fortuna’; deformation energy —
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‘MIP Darunok’, ‘Lutescens 60049’; dough tena-
city — ‘Lutescens 60049’; water absorption of
flour — ‘MIP Aelita’, ‘MIP Darunok’, ‘MIP Dovi-
ra’. It is recommended to use the selected varie-
ties and lines in the breeding process to create
competitive high—yielding varieties with in-
creased quality indicators of winter bread
wheat.
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ma NOKA3HUKAMU SKOCMI 3epHa COPTIB 1 CeneKuiHuX NiHin
nweHuui m'akoi o3umoi. Metoau. [locnigKeHHs npoBogmau
B yMOBax MUPOHiBCbKOTO iHCTUTYTY MweHuLi imeHi B. M. Pe-
mecna HAAH Ykpainu (MIN) snpoposk 2019/20-2021/22 pp.
OuiHioBaNM fecATb HOBMX COPTIB i YOTUPU cenekuiitHi niHii
nweHui M'aKoi 03MMoT MUpPOHIBCbKOT cenekuii. MokasHuKK
AKOCTi 3epHa BU3Ha4anu 3rifHo i3 3araNbHONPUIAHATUMK Me-
Toaamu B naboparopii akocti 3epHa MIMN. [ns BCTaHOBAEHHS
KopenauiiHux 38'a3KiB po3paxoByBanu KoediLlieHTU Kopens-
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uii (r) NipcoHa. Pe3ynbratn. Mix ypoxaiHicTiO Ta NOKa3HU-
KaMu AKOCTi 3epHa NiweHuLi M'AKoi 031MMOT BCTAHOB/IEHO Pi3Hi
33 HanNpAMOM Ta CUIIOK0 KopenaLiliHi 38'a3ku ( 0,32 <r<0,61).
30KpeMa, B POKM [OCNiAKeHb OfiepXKaHo BiporigHi npsami Ko-
ediLieHTH KopenALii MiX YPOXKaNHICTIO Ta NOKAa3HUKOM Macu
1000 3epeH (r=0,17-0,46). Takox 3a NEBHUX FAPOTEPMiYHUX
VYMOB BMPOLLYBAHHA BUSBIEHO BipOrigHY NpAMONiHiliHY 3a-
nexHictb (r=0,13-0,61) ypoxaiHOCTi BiA BOAONOMMUHANbHOT
3[aTHOCTi BOPOWHA, HAaTypu, CKNOMOAIGHOCTI 3epHa, BMiCTy
Ginka Ta KneilkoBuHU. BugineHo copTu i cenekuiiHi niHii
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niweHunLi M'aKoT 03MMOi, AKI Nif Yac gocnimgxeHb Manu ctabinb-
HO NpAMi KOPeNnALiNHi 3B'A3KM MiX BPOXaNHICTIO Ta MAcowo
1000 3epeH, CKNONOAIOHICTIO 3epHa, BMicTOM 6inKa, BMicTOM
KNeiKOBMHM, iHAEKCOM eNacTUYHOCTI TiCTa, CMIol0 GOpOLLHa,
MNPYKHICTIO TicTa, BOAONOMIMHANLHOK 3AATHICTIO GOpOLLHa.
BucHoBKMN. BuokpemneHi coptv i cenekuiiHi niHii nwexu-
ui M'KOT 03UMOT MOXKYTb YT BUKOPUCTaHi B cenekuinHomy
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NpoLeci fK [Kepena NOEAHAHHA B OAHOMY FreHOTUMNi BUCOKOT
BPOXXAMHOCTI Ta NEBHWUX MiABULLEHUX NOKA3HUKIB AKOCTI Ans
CTBOPEHHS KOHKYPEHTOCMNPOMOXHUX COPTIiB.

Kntoyosi cnosa: nweHuys m’ska o3uma; BPOXAlHicMs;
NOKA3HUKU SKOCMT 3epHA; NOKA3HUKU SKOCMT 6opowHa; peo-
JI0214HT BIGCMUBOCMI micma; KoeiyieHm Kopensyii; koegi-
yieHm sapiayi.
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AHani3 reHoTunis HyTy 3BuyanHoro (Cicer arietinum L.)
3a MiKpocatenitTHumu nokycamu QTL-hotspot-periony,
NoB'A3aHOro 3 T0JIePaHTHICTIO 0 NOCYXM

H. E. BonkoBa'?*, I. I. Cniwyk?, 0. 0. 3axapoBa’,
T. 0. MapueHko?, B. I. Ciukap?, P. A. BoxeroBa?®

1TOB «KOTEKHA YKPAIHA JIIMITEL]», syn. Jllocmdopgcska dopoza, 140-A, m. 00eca, 65114, Yxpaina,

*e-mail: natalia.volkova@cotecna.com

2[Hcmumym KAiMamu4Ho opieHMOoBaH020 CinbCbko2o 2ocnodapcmsa HAAH, syn. Masubka dopoaa, 24, cmm Xnibooapceke,
0decbka 0611., 67667, Ykpaita

MeTa. Bu3Hauutv nonimopcdism MikpocatenitTHux nokycie QTL-hotspot-perioHy rpynu 3uyenneHHs 4, noB’s3aHoro 3
TONEPAHTHICTIO A0 NOCYXM, Y COPTIB HYTY 3BMYANHOMO YKpaiHCbKOi cenekuii. MeToau. EkctparyBaHHs Ta ounweHHs [HK 3
npopocTkiB LITAB-meTofOM; nonimepasHa NaHLIOroBa peakLis; ropu3oHTaNbHUIt renb-enekTpodopes; BU3HAYeHHsA po3Mipis
NpoAyKTiB amnnidikalii 3a gonomoroto nporpamu «Image J». Pesynbratu. BctaHosneHo anenbHi kombiHalLii mikpocaTeniTHux
nokycis ICCM0249, NCPGR127, TAA170, NCPGR21, TA130 i STMS11 QTL-hotspot-perioHy rpynu 34enneHHs 4 reHomy HyTy. 3a
nokycamu STMS11, NCPGR127 i NCPGR21, siki BUsiBUAKUCA HENONIMOPPHMMHU B MEXAX aHaNi30BaHOT BUOIpKKM COPTiB, LeTEKTOBA-
HO no ogHomy anento; 3a ICCM0249 i TAA170 - no gga; 3a TAA130 — Tpu aneni, o BKa3ye Ha ixHi0 noniMopdHicTb. BUCHOBKM.
Cepen cemu copTiB HyTy YKpaiHCbKOT cenekuii Tpu MikpocaTeniTHi nokycu € HenonimopdHumY, a came: STMS11, NCPGR127 i
NCPGR21. Le Tpu — nonimopdHumu 3 fBoma anensmu ans nokycis ICCM0249 i TAA170 i Tppoma st TAA130. 3a pesynsratamu
aHanisy copTiB BCTAaHOBNEHO N'ATb TUMiB KOMGiHALi anenis mikpocareniTHux nokycis ICCM0249, NCPGR127, TAA170, NCPGR21,

TA130 1 STMS11. Y copty ‘Mam’aTs’ igeHTUdiKoBaHO yHiKaNbHUIA ANs AoCigKyBaHoT BUOGIpKM anenb po3mipom 185 n. H.
Knro4osi cnosa: Hym; monepaHmuicme 00 nocyxu; nonimopegism; mikpocamenimuuii nokyc; [T/IP.

Bctyn

[ligBHUIIeHHS TOJIEPAHTHOCTI OCHOBHUX 3€p-
HOBHUX 1 0000BUX KYJIBTYP J0 TeIIUTy BOJIOTH
JIJIsI OTPUMAaHHS CTa01JIbHO BUCOKUX BPOIKAIB B
yMOBax 3MiH KJIIMATy € aKTyaJbHUM 3aBIaH-
HaMm cesekiii. Ogua 3 1i HaMedeKTHBHIMINX
CcTpaTerii — TeHHO-IHKeHEepHI TeXHOJIOTI,
YCHINTHUM IIPUKJIAIOM SKUX € CTBOPEHHS CTIH-
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KMX IIPOTH IIOCYXY MeHHOMOIN(IKOBAHNX IO
KYKYPY/I3H, IIIeHUIT], I[yKPOBOI TPOCTUHHU Ta COI
[1—4]. Brim Bce 111e HACTOpPOIKEHE CTABJIEHHS 10
FeHEeTHYHO MOOMU(PIKOBAHUX POCJIHH, a TAKOMK
morpeba TeHHO-IHIKeHEePHUX TEeXHOJIOTI B 00-
JamHaHHl Ta QaxiBIIX BUCOKOTO PIBHS 3YMOB-
JTIIOIOTh HEOOXITHICTh BUKOPUCTAHHS aJIbTepHa-
TUBHUX METOIIB MAapPKEPHOl CeJIeKIIIi.

Hyr (Cicer arietinum L.) — 6060Ba KyJbTypa,
Ky BHPOIILYIOTH HA BCIX KOHTHMHeHTaXx. BIH €
IIHHUM JI3KepeJioM IIPOTeIHIB, BITAMIHIB 1 Heo0-
XIOHUX MIHEPAJIB [JIS XAPUYYBAHHS JIIOIWHI.
Takox #oro Bask/IMBa (PYHKINA II0JIATAE B IILI-
BUIIEHH] POOIOUOCTI IPYHTY 3aBOAKH CHMO1O0-
TUYHIN Qikcaiii armocdeproro asory. Il
KyJIBTYPY BBAKAOTh IIEPCIEKTUBHOI JIJIS
VEpalHu yepes BUCOKY JIIKBIIHICTD HACIHHS Ha
puHKY [5].

BasxknuBuM eramom po3poOJieHHsT ITOKpalie-
HUX, TOJIEPAHTHUX JI0 MAMOYyTHIX 3MIH KJIIMAaTy
COPTIB HYTY € 1IeHTU(IKAIA reHIB-KaHIUIATIB 1
IArHOCTUYHNUX MApPKEPIB, IIOB SI3aHUX 3 KJII0YO-
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BHMH O3HAKAMMY aJAIITaIri 10 mocyxu. BHacmimok
MIPOITECIB JOMECTHUKAIII] HYyT Ma€ By3bKY e HeTHY-
Hy 0a3y, a TOMy 3HUKY€TbCA e(PpeKTUBHICTD CyJac-
HUX CTPATETIH MiIBUIIEHHS BPOKANHOCTI [6].

3aificHeHO CeKBeHYBaHHS T'€HOMIB HYTY THU-
mB «desi» minii ‘TCC4958’ [7, 8] 1 «kabuli» simii
‘CDC Frontier’ [9, 10]. Poamip omtoro resomy —
738 Mb. AnoroBano 28269 reHiB, po3TaIloBa-
HIUX y BOCbMH TI'OMOJIOTIUHHMX IIapax XpPOMOCOM
(2n=16) [11]. st ®parmoro po3yMiHHS FreHEeTH-
KM HYTY IIOH0 CTIMKOCTI IIPOTH OCYXH IIPOBEIIE-
HO IIMMPOKOMACIITAOHI HOCIIIMKEHHS JIOKYCIB
KiTbKicHUX o3HaK (aHen. Quantitative Trait
Locus, QTL) 3a BukopucTaHHS PI3HUX THUIIIB MO-
JIeKYJISIPHUX Mapkepis [12—-16].

BokpeMa, B IpyIi 3YellsiIeHHs 4 TeHOMY HYTY
(CaLLG04) imemTmdikoBaHO TI'e€HOMHY 00JIACTh
QTL-hotspot-perion, IO MICTHUTHL JIOKYCH IJISI
KUIBKOX 03HAK, II0B A3aHUX 13 TOJIEPAHTHICTIO 10
mocyxwu, Ta Bimmosimae 3a 58,2% deHoTHIIOBMX
Bapiami. Bracmimor imTporpecii QTL-hotspot-
PETIOHY B €JITHI COPTH HYTY 1HIIHACHKOI CeJICKIIII
3 BHKOPHMCTAHHSIM MAapKep-OIIOCePeIKOBAHOI0
oexxpocuury (arnesn. Marker-assisted backeros-
sing, MABC) BposkaifHiCTh HACIHHS 1HTPOIpeco-
BaHUX JIHIA B yMOBAX IIOCyXW 30LJIBIIIEHO HA
16%, IIOpIBHIOIOUM 3 PEKYPEHTHHMM OaTbhKIB-
CHKMMU I'€HOTHIIAMH, Ta IIOKPAIIEeHO TAKl BJIac-
THUBOCT1 KOPEHIB, AK 3arajbHa JOBYKHHA, IILJIb-
HICTH JOBIKHHM, ILJIOIIA II0BepxHl Ta ob'em. Ta-
ko y mpoMmy QTL-hotspot-perioni BecraHOBIIEHO
HadBHICTE MikpocaremTHux wMapkepis (MC)
(arnen. Simple Sequences Repeats, SSR) [17, 18].

B EdiomncbroMmy 1IHCTATYTI CLIBCHKOTOCIIONAP-
cbkux pocimxers (arnen. Ethiopian Institute of
Agricultural Research) cmocobom 3BOpOTHOrO
CXpeIyBaHHSA 34 JOIIOMOIOK MOJIEKYJIAPHUIX
MapKeplB po3pobJIeHO M KOMEPI[ai30BaHO TO-
JIEpaHTHUM JI0 TTOCYXU BUCOKOBPOSKAWHUMN COPT
ayry ‘Geletu’ [19]. Tak camo BuUBeqeHO KeHIi-
CBK1 COPTH HYTY 3 03HAKOIO ITOCYXOCTIAKICTD KO-
peuin» [20]. Yepes IHTpOrpecio BUIIE3TagaHOI0
QTL-hotspot-periony meTomaMu MapKep-0mIoce-
penxoBaHoro mobopy (amen. marker-assisted
selection, MAS) B MiskHapogHOMY HAYKOBO-I0C-
JIOHOMY 1HCTHUTYTI  CLIBCHKOI'OCIIONAPCHKUX
KYJIBTYP OJIS HAIBIIOCYIIIIMBUX TPOMIKIB (aHaT.
International Crops Research Institute for the
Semi-Arid Tropics) cTBOpeHO Ta 3roIoM KoMep-
miaJIidoBawo TosiepanTHi 10 mocyxu TPC L4-14°,
‘BGM 4005’1 ‘Pusa 102160’ [21].

V Oynp-akii ceserimiaii MAS-mporpami He-
00XI1THOIO IIEPESyMOBOIO [IJISI CKPHHIHTY PeHOTH-
OiB 3 IJILOBUMH (0akaHMMM) 03HAKAME € J0C-
JIIKeHHS MoJIiMopgiaMy O0aThKIBCHKUX (POpPM
3a reHaM|, III0 BIANOBINAIOTL 34 IIPOSAB IIMX
o3HaK. AKII0 Mapkepu, Kl mepeadadeHO BHKO-
puctoByBat B MAS-mporpami, He € moaiMopd-
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HUMH ML OaTbKIBCBKMMM TI'€HOTUIIAMHU, IIO-
IaJbIINi J001p POCJIMH, IO HEeCyTh HeoOXIIHI
O3HAKM, HEMOKJINBUI Y HAIIATKAX.

Mema oOocnioyceHb — BU3HAYMTH IIOJIIMOP-
dism mixpocaremTHEx JokyciB QTL-hotspot-
perioHy rpymnu 34ersieHHs 4, 0B’ SI3aHO0T0 3 TO-
JIEPAHTHICTIO JO IIOCYXM, Y COPTIB HYTY 3BHYAM-
HOT'0 YKPAIlHCHKOI CeJIeKIIii.

Marepianu Ta MeTOAMKA ROCNIAKEHD

Marepiasiom 111 TOCTIIKEHD CIYTYBaJIHA CiM
COPTIB HYTY YKPAIHCHKOI CeJIeKITi (OpUTiHATOD —
Cenexiniiino-remernunuii  iHcturyT — Hairio-
HAJILHUH IIEHTP HACIHHE3HABCTBA TA COPTOBUB-
vyenns HAAH Vkpaiuwn), a came: ‘Bymrax’, ‘Jloc-
tatok’, ‘Maectpo’, ‘Onuceir’, ‘[lam’ste’, “Tpiymd’
ta ‘Apuua’.

Excrparysaunsa ta ounmenna JJHK suxomy-
Basu 3 poamesry 100 maciaumna [[TAB-meromom
[22]. BumiproBanHs KOHIleHTpaIlli Ta OI[HIO-
BaHHA sKocTl excrparosauol JIHK smiticuoBa-
JIA METOHOM CIIEKTpodoTOMEeTpil HA CIIEKTPO-
diryopumerpi «NanoDrop DeNovix DS-11 FX+»
(DeNovix, CIITA).

[Toimepasuy JsanioroBy peaxkiriio (ILJIP)
POBOAMJIM HA TepMmormkiepl «QuantStudio 5
Real-Time PCR System» (Applied Biosystem,
CIIA) 3a TakuMu TeMIIepaTypHO-YACOBUMU YMO-
Bamu: 1 ki — 95 °C, 5 xB; 35 murmais — 95 °C,
30 ¢, 55 °C, 30 ¢, 72 °C, 1 xB; 1 muri — 72 °C,
7 xB. Peaxmitma cymim wmictmra 1X 1Taq
Universal Probes Supermix (BioRad, CIIIA), mo
150 sM mnpsiMmoro Ta 3BOPOTHOrO IIpaiiMepiB
(Metabion, Himeuunua), 50 ur JIHK. ITocaimos-
Hocri npatimepis 10 MC JokyciB — arimuo 3 [23].

Bisyasmiaaiito mpoaykTie aMInrigikalii BIKO-
HYBaJIM METOIOM I'OPH30HTAJILHOI0 eJIeKTPodo-
pe3y B 3%-my araposnomy resi (Agarose Wide
Range, Serva, Himeuunra) B 1X Tpuc-6opaTHOMY
oydepi (TBE buffer 10x, Serva, Himeuunna) 3a
HAIIPY*KEeHOCT]l eJIeKTPOMArHITHOrO 11011 2 B/em
apotaroMm 4 roguH. {1 3abapBiieHHs reiB 3a-
crocoByBaJiu 0,5 MKI/MJI pO3UYMHY eTUalyM Opo-
miny (Sigma-Aldrich, CIITA). Mapkepamu moste-
Kyssspraoi macu ciryrysau pUC19/Mspl (Hpall)
(ThermoScientific, CIITA) ra 50 bp DNA Ladder
RTU (Cleaver Scientific, Besmka Bpwuramis).
Posmipu pparmenTis amintidikariii pospaxoBy-
Bayi 3a gomomorom mporpamu «Image J» (imi-
LIeH31a He 1oTpiOHA) [24].

Kosxen 3pasok awmasidyBas y JBOX IIOBTO-
penmax aminticgikamii. KoaTposas excrparinii Ta
0eaMaTPpUYHUN KOHTPOJIb AMILII(PIKAINl BHKO-
PHCTOBYBAJIN IJIs OIIHIOBAHHSA KOHTAMIHALIII.

Pe3ynbTatu gocnigxeHpb

Bnaruicts excrparosanoi JIHK mo ammridi-
kairii (To0To mepeBipKy BIICYTHOCTI 1HTI01TOPIB)
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leHemuka

omiamiu MmeromoMm IIJIP B pesmmi «peasbHOro
vacy», BuKopucTtoByloun TagMan-cucremy
mpaiimepiB Ta 30u1 10 reHa 18S rRNA eyxkapior.
BinMiquo HAaABHICTb amnnicbizcaui’i (Ct 23— 25)
B yCIX 3pa3Kax HyTy Ta ii BIACYTHICTE y KOHTPOJIL
eKCTparyBaHHSI U 0e3MaTPUIHOMY KOHTPOJII.
Otixe, 3pasku JIHK myry mpummatui mias mo-
nmaspiioro aHasidy 3a MC sokycamu, KoJtm
IICeBIOHETATUBHI Pe3yJIbTaTU Oy/e BUKJIIOUEHO

A R —
v TR i

—

.

—1

" A—

— prorrmn

- o v

- ‘ G v

— —

— -

M1 1.1 1.2 2.1 2.2 3.1 3.2 41 42 M2

A

Ta 3’ ABUTHCS MOKJINBICTD BUSBJIATH HyJIb-aJIeJIl
JIOKYCIB.

Jlomst BuBuYeHHS mOJIMOP(I3MYy Te€HOTHIIIB
"Hyty BuropucrtoByBaiu MC wmaprepu QTL-
hotspot-periony, 3okpema mociimxerno MC Jo-
kycu ICCMO0249, NCPGR127, TAA170,
NCPGR21, TA130 ta STMS11. Ha pucysky 300-
paskeHo eyieKTpodoperpaMu po3momiiry dpar-
menTiB amintidikarii MC soxycis.

M1 5.1 52 6.1 6.2 7.1 7.2 M2
b

Puc. Enektpodoperpamu posnopiny dparmentie amnnichikauii mikpocarenitHux nokycis ICCM0249 (A) Ta TA130 (b)
y coptax HyTy ‘bymxak’ (1.1, 1.2), Tpiymd’ (2.1, 2.2), ‘Nam’ats’ (3.1, 3.2), ‘AoctaTtok’ (4.1, 4.2), ‘Apuna’ (5.1, 5.2),
‘Opuceit’ (6.1, 6.2), ‘Maectpo’ (7.1, 7.2).

Mapkep monekynapHoi macu: M1 — pUC19/MspI (Hpall) (ThermoScientific, CLIA) (dbparmeHTtn 501, 489, 404, 331, 242, 190,
142,111, 110 n.H.), M2 - Ladder 50 bp (Cleaver Scientific, Benuka bputanis) (¢pparmentnn 1500, 1200, 1000, 900, 800, 700,
600, 500, 450, 400, 350, 300, 250, 200, 150, 100 n.H.)

VY 3paskax KOHTPOJIIO eKCTPakKIiii Ta be3mar-
PUYHOTO KOHTPOJIIO He BiIMivueHo aMILTidiKaIri
3a JKOTHUM 13 JIOC/TIII;KeHUX JIOKYCIB.

MC sorycu STMS11, NCPGR127, NCPGR21
BUSIBUJIUCS HEIOJIMOP(QHUMY B MesKax aHaJIi-
30BaHOI BUOIPKH COPTIB, 30KpeMa JeTEeKTOBAHO

110 OJTHOMY aJIeJII0 KOYKHOIO JIOKYCY PO3MipamMu
235, 200, 150 m.u. BimmoBigHo (Tabs.). Tpu MC
Jorycu Oysu mosrimopauMu: g ICCMO0249 1
TAA170 imeHTH(}IKOBAHO IO ABA aJiel, IJId
TAA130 — nBa ajseni Ta TpuU ajesl y COPTY
‘Tlam’sTe’.

Tabauys
AnenbHUi CKNag MiKpocaTeniTHUX IOKYCiB reHOTUNiB HYTY
Cont Po3mipu anenis MikpocaTeniTHUX NOKYCiB, N.H.

P ICCM0249 TAA170 STMS11 NCPGR127 NCPGR21 TA130
‘bymxak’ 180, 180 240, 260 235,235 200, 200 150, 150 220, 230
Tpiymdy’ 180, 180 240, 260 235,235 200, 200 150, 150 220,230
Mam'at’ 180, 200 260, 280 235,235 200, 200 150,150 | 185,220, 230
‘lloctatok’ | 180, 200 260, 280 235,235 200, 200 150, 150 220,230
‘ApuHa’ 180, 180 280, 280 235,235 200, 200 150, 150 220,220
‘Ogmceit’ 180, 180 260, 260 235,235 200, 200 150, 150 220,220
‘Maectpo’ 180, 200 260, 280 235,235 200, 200 150, 150 220,230

IlopiBuroroun maHi IIPOBE/IEHOTO IOCIII3KeH-
Hsl 100 HEIOTIMOPGHUX JIOKYCIB 3 Pe3yJsbTa-
TaM¥, OJEep/KAHWMHU IHIIUMH JOCJITHUKAMH,
MOKHA 3a3HA4YUTH, 1110 Jokyc STMS11 3a auna-
m3y 33 «desi» TeHOTHUIIIB TAKOK OyB HEITOJIi-
MopdHuM [23], po3mip asesis BiAPI3HABCS 1 cTa-
HoBUB 220 1m.H. AJe 11eli JIOKYC BUABUBCS II0JIi-

228

MopdHUM: y BUOIpIli 3 36 TeHOTUIIIB BCTAHOBJIE-
HO TpH asesi poamipamu 195-220 m.H. [25], 31
118 remorumis (115 MICIIEBHMX COPTIB 1 CEJIEKITIHA-
Hux JiHid Ediomii Ta Tpu esmitHi coptu Immiil) —
15 astesriB poamipamu 192232 m.H. [26]. JIokyc
NCPGR127 3a amamidy 33 «desi» reHOTHIIIB
HyTy OyB mosriMmopduuM [23] — imeHTrdIKOBAHO
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asemi 200 1 210 m.H., 118 remorumie [26] — 12
asestiB po3mipamu 229-262 m.u. BuBuatouu so-
kyc NCPGR21, Bussunu micres asems (135,
145, 150, 155, 160, 180 m.H.) cepex 118 3pa3kiB
(copTlB) HyTy 3 €Bponu (Yrpaina, Mosimosa, Ic-
namis, Itams, Yexisa), Asii (Iumis, Yabexucran)
Ta AMepI/IRI/I (C]_HA, Kanana) [27], 10 (poamipu —
132159 11.1.) — 3-momizk 118 rerorumB 3 Ediomi
ta Igmi [26], Tpu asen — 3a amasmidy 33 «desi»
redotutris (poamipu — 150, 170, 190 m.1.) [23].

[Momo oplBHAHHS JaHNUX IIPOBEIESHOI0 JOCII-
JUKeHHSI 3a ITOJIMOPQHUMHU JIOKYCAMH, TO IIiJT
Yac aHaIi3y 36 TeHOTHUIIIB BUSBJIEHO ITATH aJie-
miB jorycy ICCM0249 poamipamu 280—-300 11.H.
[25], a Tako:xk asesmi 180 1 200 m.H. 3a amasidy
33 «desi» remorumis [23]. ¥V mpolieci BUBYEHHS
33 «desi» reHoTHIIB 1MeHTHUQPIKOBAHO YOTHUPU
astenti soxycy TAA170 (220, 240, 260 1 280 m.H.)
[23], 36 remorunis — Tpu aseil (200220 11.1.)
[25], 118 remorumis — 13 asuemnis (208-276 11.1.)
[26]. s moxyey TA130 y mocaimsxeHHl 33 re-
HOTHUIIB BeTaHoBJIeHo Tpu ayel (200, 2201 230
n.4.) [23], 36 remoTumms — vyotupu aseml (170—
190 m.m.) [25], 118 regorumis — 22 ajyenl (224—
289 m.H.) [26].

OuikyBaHO KIJIBKICTh BUSIBJICHHUX AJIEJIIB IIiI-
BHIIYBAJIAC 31 30LJILIIEHHAM YHCJIA AHAJI130BA-
HHUX TeHOTHUINB: Bl TPHOX—II ATH, SKIIO JTOCJII-
mryBaJm 7, 33, 36 reHoTHIIIB (11 JOCIIIIMKEHHS,
23, 25 BigmoBimuo), 70 10-22 y pasi BUBYEHHS
118 [27]. Hiama3oH po3MipiB BUSBJIEHHUX Y IIPO-
BeIEHOMY HOCJII:KEHHI aJjiesiB 30iraBca 3 Ta-
kuM y [23, 26, 27] mma mokycis ICCMO0249,
TAA170, TA130, NCPGR127, NCPGR21.
Amnens 185 mm.u. morycy STMS11, imernTudikosa-
Huii y copry ‘Tlam’aTe’, Takosx Moske OyTH IpH-
CyTHIM cepej BHUSIBJICHMX YOTHPHOX aJIesiB 3a
aHasidy 36 remoruins [25], ajme aBTopH, BKA3y-
OYM JIMIIE KIJIBKICTD 1 Maras3oH (YOTHPU ajIelil
poamipom 170-190 m.H.), He YTOYHIOIOTH, SKI
caMe aJieJIl JeTeKTYBAaJIH.

Orixe, BU3HAYCHO IT'ATH TUIIB AJICJILHAX KOM-
oimarriit mpoanasidopauux MC sokyciB: Tumr 1 —y
coptie ‘Bymxar’ 1 “Tpiymd’, 2 — ‘JlocraTor’ i
‘Maectpo’, 3 — ‘Onuceir’, 4 — ‘Ilam’ary’, T 5 —
copt ‘Apumua’. Anenn posmipom 185 m.H., Bin-
CYTHI! B 1HIIIUX COPTIB yKPaTHCHKOI CEeJIeKIMi 3
IPOAHAJII30BAHOI BHOIPKIM, BUSIBJIEHO B COPTY
‘ITam’saTh’.

BucHoBKHU

YcraHoByeHo, 10 cepes ceMHU JOCIIIIKYBa-
HUX COPTIB HYTY YKPAIHCHKOI CeJeKITi Tpr MiK-
pocaTesTiTHI JIOKYCH € HeTIOJIIMOP(PHUMH, a caMe:
STMS11, NCPGR127 i NCPGR21. Ille Tpu —
MOJIIMOP(PHUMH 3 JBOMA AJIEJIAMHU JIJIsI JIOKYCIB
ICCMO0249 1 TAA170 i tproma g TAA130.
CopTu po3moOIiIeHO 3a I ATbMA TUIIAMU KOMO1-
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HAIlf  ajeJiB  MIKpPOCATEJITHUX  JIOKYCIB
ICCMO0249, NCPGR127, TAA170, NCPGR21,
TA130 1 STMS11.

MaiioyTH1 qociriaKeHHs OyayTh HalpaBJIeH]
HA IIOIIYE KOPEJIAINH MK aJeJIbHHM CKJIAI0M
MIKPOCATEJIITHUX JIOKYCIB, KIJIBKICTh SKHX
301TBITIATh, TA CTYyII€HEM TOJIEPAHTHOCTI JI0 TI0-
CYXHU PO3IITUPEHO] BUOIPKHU T€HOTUIIIB HYTY.

PesysibraTi 116010 HOCITITKEHHS MOYKHA pe-
KOMEHAyBaTH BHKopucToByBaT B MAS-
mporpamMax IIIBHUINEHHS TOJEPAHTHOCTL IO IIO-
CYXH, i1 XaPAKTEPUCTHKH KOPACHUX T'€HETHY-
HUX PeCcypciB 1 3 METOI0 PO3IIUPEHHS TMeHeTUY-
HOI 0a3u KyJIbTUBOBAHOTO HYTY.
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Purpose. To determine the polymorphism of microsa-
tellite loci of the QTL-hotspot-region of linkage group 4,
associated with drought tolerance in Ukrainian chickpea
varieties. Methods. Extraction and purification of DNA from
seedlings using the CTAB method; polymerase chain reac-
tion; horizontal gel electrophoresis; determination of the
size of amplification products using the “Image J” prog-
ram. Results. Allelic combinations of microsatellite loci
ICCM0249, NCPGR127, TAA170, NCPGR21, TA130, STMS11 of
the QTL-hotspot-region of linkage group 4 of the chick-
pea genome were established. It was found that the loci
STMS11, NCPGR127, NCPGR21 were not polymorphic within
the sample of varieties analyzed, one allele was detected for
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each locus; two alleles were detected for the loci ICCM0249
and TAA170 and three alleles for the locus TAA130, indica-
ting their polymorphism. Conclusions. Microsatellite loci
STMS11, NCPGR127, NCPGR21 are non-polymorphic in seven
Ukrainian chickpea varieties. Three loci are polymorphic
with two alleles for ICCM0249 and TAA170 and three alleles
for TAA130. According to the analysis of chickpea varie-
ties, five types of allelic combinations of microsatellite loci
ICCM0249, NCPGR127, TAA170, NCPGR21, TA130, STMS11
were established. An allele of 185 bp unique to the sample
of cultivars studied was identified in the variety ‘Pamiat’.

Keywords: chickpea; drought tolerance; polymorphism;
microsatellite locus; PCR.

Haoitiwna / Received 19.10.2023
lozodxeHo do dpyky / Accepted 24.11.2023

231



leHemuka

UDC577.2:631:581.115:542.1 doi: 10.21498/2518-1017.19.4.2023.292911

Varieties of spring and winter
durum wheat (Triticum durum Desf.)
by alleles of the Ppd-A1 gene

V. I. Fait*, I. A. Balashova

Plant Breeding and Genetics Institute — National Center of Seed and Cultivar Investigation, 3 Ovidiopolska doroha St., Odesa,
65036, Ukraine, *e-mail: faygen@ukr.net

Purpose. Identification and evaluation of the frequencies of dominant and recessive alleles of the Ppd-A1 gene in
winter and spring durum wheat varieties of different geographical origins. Methods. DNA isolation, allele-specific PCR,
electrophoresis in agarose and polyacrylamide gels and statistical analysis were used in the research. Results. Using diag-
nostic molecular markers, the genotypes of 81 spring and winter durum wheat varieties from different geographical origins
were identified by alleles of the Ppd-A1 gene, which determines differences in photoperiodic sensitivity. Four alleles were
found in spring varieties and three in winter varieties (the dominant allele Ppd-A1a.2 was absent). The recessive allele
Ppd-A1_del303 was not found in any of the examined varieties. Conclusions. No significant differences were found between
winter and spring genotypes in the frequency of one or the other allele. In winter and spring varieties, the recessive allele
Ppd-A1_del2ex7 is the most frequent (68.5 and 47.9%, respectively). The recessive allele Ppd-A1b is significantly lower in
winter varieties and almost identical in spring varieties. The frequencies of the dominant alleles Ppd-Ala.2 and Ppd-Ala.3
are lower than the two above and generally very low. The Ppd-Ala.2 allele was detected only in the Georgian variety ‘Merliuri’
(spring type); Ppd-Ala.3 — in the Ukrainian varieties ‘Luhanska 7, ‘Metyska” (spring) and ‘Koralovyi” (winter). The possibi-
lity of using varieties carrying the dominant alleles Ppd-A1a.2 and Ppd-Ala.3 as donors in durum winter wheat breeding
programmes is currently being discussed, in order to increase their adaptive potential in conditions of drought and high
temperatures and to increase grain yield. The use of marker analysis will ensure the selection of breeding material with the

optimal combination of alleles of the Ppd-Ala gene.

Keywords: Triticum durum; type of development; photoperiod; Ppd-1 genes; genotype.

Introduction

Due to the significant variability of a trait
such as heading time depending on seaso-
nal conditions, wheat is able to minimise the
impact of stress factors such as frost, heat,
drought and others [1]. Optimising the hea-
ding time of plants by selecting appropriate
alleles controlling this trait can improve adap-
tation and increase yield potential, and is a
useful tool for selecting varieties suitable for
cultivation in different conditions and geogra-
phical regions [2].

Photoperiodism is one of the most important
natural mechanisms determining the length of
the period before heading. The analysis of 79
modern varieties of winter durum wheat, origi-
nating from the Plant Breeding and Genetics
Institute — National Center of Seed and Culti-
var Investigation (PBGI — NCSCI), and foreign
varieties adapted to the conditions of southern
Ukraine, revealed only one variety with weak
photoperiodic sensitivity, and most of the varie-
ties studied had average or strong photoperio-
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dic sensitivity [3]. Royo et al. [4] state that
early flowering genotypes with the lowest pho-
toperiodic sensitivity were the most productive
when grown during several years of research in
Spain, northern and southern Mexico. On the
other hand, late flowering due to high photo-
periodic sensitivity did not confer any advan-
tage in grain yield. In durum wheat, photoperi-
od sensitivity is determined by the Ppd-AI and
Ppd-B1 genes located on chromosomes 2AS
and 2BS, respectively [5]. Reduced photoperiod
sensitivity in durum wheat results from pro-
moter mutations in one of the two Ppd-1 genes.
It 1s thought that the main differences in pho-
toperiod response in 1. durum are related to
variability in the Ppd-A1l gene itself. Wilhelm
et al. [6] identified two large deletions of 1027
and 1127 bp in the promoter of the tetraploid
wheat varieties 7. durum GS-100 and GS-105,
which are designated as alleles Ppd-Ala.2 and
Ppd-Ala.3, respectively. Damage to the pro-
moter structure results in altered expression
parameters, which persist throughout the day
with the highest levels observed during the
dark phase. A comparison of the nucleotide
sequences of photoperiod-insensitive Ppd-Ala
alleles, found in tetraploid wheat varieties 7. du-
rum GS-100 and GS-105, revealed that they
arose independently of each other [7]. The high
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frequency of deletions of 1027 and 1127 bp in
modern cultivated varieties, and their absence
in wild tetraploid wheat, led to the conclusion
that they arose during the domestication of
wheat [8]. The wild-type Ppd-A1b allele, which
is only expressed from dawn to the beginning of
the dark phase, causes sensitivity to the shor-
tening of the day length [6]. At the same time,
it was found that the Ppd-AI gene has muta-
tions not only in the promoter, but also in the
introns and exons. Such mutations can alter the
genetic code, leading to the formation of Ppd
proteins that partially or completely lose their
function as inducers of the FT (Vrn-3) flowering
locus. In particular, non-functional proteins are
encoded by recessive alleles resulting from a
303-bp deletion, which covers the region of in-
tron 5 and exons 5 and 6, as well as a 2-bp de-
letion in exon 7 of the Ppd-Al gene. We have
designated these alleles as Ppd-Al_del303 and
Ppd-Al_del2ex7, respectively. In general, a sig-
nificant number of mutations have been iden-
tified in the Ppd-Al gene, grouped into more
than 60 haplotypes [9].

The frequency of the insensitive allele Ppd-
Ala.3 (variety GS105) was higher (34%) than
alleles Ppd-Ala.2 (20%; variety GS100) among
varieties of spring durum wheat [10]. In Ar-
gentine durum wheat varieties, the Ppd-Ala.3
allele (GS105 variety) had a frequency of only
25%, while the Ppd-Alb allele was present in
75% of genotypes [11]. Royo et al. [12] found the
Ppd-Al_del303 allele in 20% of local varieties,
but not in any of the modern ones. Only 1.3%
of landraces possessed the photoperiod-insensi-
tive allele Ppd-Ala.3 (variety GS105), and the
allele Ppd-Ala.2 (GS100) was entirely absent.
The group of modern varieties contained both
sensitive and insensitive alleles.

The genotypes of carriers of individual al-
leles of the Ppd-A1 gene can be arranged in the
following order based on the duration of the pe-
riod before heading: Ppd-A1l_del303, Ppd-Alb,
Ppd-Ala.3 (GS105), and Ppd-Ala.2 (GS100)
[12]. Furthermore, the Ppd-Ala.3 (GS105) al-
lele was associated with an increase in harvest
index, a decrease in plant height, and a de-
crease of protein content in grain. An increase
in the number of grains per spike is associated
with Ppd-Ala.3 (GS105), but also with smaller
spikelets per spike [11]. Additionally, the Ppd-
Ala.2 allele (GS100) contributes to a slight
increase in the weight of one thousand grains
and yield [12].

Currently, there is limited information on
the distribution of dominant and recessive al-
leles of the Ppd-A1 locus in durum wheat varie-
ties, as well as other cultivated types of wheat
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in Ukraine. Additionally, the influence of these
alleles on the rates of development before hea-
ding has not been assessed to date.

The purpose of the research. Identification
and evaluation of the frequencies of dominant
and recessive alleles of the Ppd-A1 gene in win-
ter and spring durum wheat varieties of diffe-
rent geographical origins.

Materials and methods

The starting material for this study con-
sisted of ancient and modern varieties of
durum wheat (Triticum durum Desf.). A to-
tal of 35 winter and 46 spring development
types of different origins were used. Among
the winter varieties, there were 33 varieties
of Ukrainian breeding, including almost all
of PBGI — NCSCI and the Plant Production
Institute named after V. Ya. Yuriev, as well
as single varieties from Romania (‘Pandur’)
and Austria (‘Lupidur’). The spring sample
included 23 breeding varieties from various
Scientific Research Institutions in Ukraine,
along with four varieties from Russia (‘Belo-
turka’, ‘Voronezhskaya 7’, ‘Donskaya Elegia’,
‘Novodonskaya’), three from Portugal (‘Mar-
zaga’, ‘Presto De Tavira’, “Trems’), three Italy
(‘Gumillo’, ‘Lumillo’, ‘Maliani 2°), two varie-
ties from Georgia (‘Merliuri’ and ‘Tbilisuri 9’),
two varieties from France (‘Brindur’ and
‘Megadur’), several varieties from Azerbaijan
(‘Shirvan 5’), Algeria (‘Oued Zenati 368’), Yeo-
men (‘Mestna’), Kazakhstan (‘Ema’), Mexi-
co (‘Oviachic 65’), USA (‘Wells’), Tajikistan
(‘Saodat’) and Hungary (‘Gk Basa’).

To determine the recessive and dominant al-
leles of the Ppd-Al gene in T. durum, a mul-
tiplex polymerase chain reaction (PCR) was
used (Table 1). The presence of an amplifica-
tion fragment of 452 bp indicates the absence
of any deletion in the promoter of the Ppd-Al
gene and, accordingly, the presence of a reces-
sive allele. Fragments of 380 bp and 290 bp
determine the dominant alleles Ppd-Ala.2 and
Ppd-Ala.3, respectively [6]. Detection of a re-
cessive allele with a 303 bp deletion in exons 5
and 6, designated as Ppd-Al_del303, and the
allele Ppd-Al_del2ex7, which has a 2 bp dele-
tion in exon 7, was carried out using the PCR
markers recommended by S. Takenaka and
T. Kawahara [14]. The sequence of primers
is shown in Table 1. The presence of the Ppd-
Al_del303 allele is detected by a fragment of
220 bp, with the Capelle-Desprez variety being
the reference sample that has such a mutation.
The presence of the Ppd-Al_del2ex7 allele in
the genotype is indicated by the presence of a
170 bp amplification fragment.

233



leHemuka

Table 1
Primer sequences and expected sizes of PCR products
for marking alleles of the Ppd-A1 gene
Gene Primer Primer sequence Amplifier size
Ppd-A1b / durum_AglF1 gtatgcgattcgcctgaagt
Ppd-Ala.2 / durum_AglF2 cgtcacccatgcactctgtt 452/380,/290 bp [6]
Ppd-Ala.3 durum_AglR2 ctggctccaagaggaaacac

303 bp_del_F2

cttacatctgtgagaagtatctgcatc

Ppd-A1_del303 30b3 bg_[:lel_R3 cagatcagcagctcgaacaattac 220 bp [14]
2 bp_del F1 gccgcecgtgaacaagttg
Ppd-Al_del2ex7 | bp_del_R1 ggtaacgcacctgcaaaatgag 170 bp [14]

The reaction buffer for multiplex PCR ampli-
fication consisted of 50 mM KCl; 20 mM Tris-
HCI, pH 8.4; 2.0 mM MgCL; 0.01% Tween-20,
0.15 mM of each dNTP; 5 pM of each primer;
20 ng of DNA, and 1 unit of Taq polymerase.
The reaction mixture volume was 20 pl. Am-
plification conditions: denaturation — 94 °C —
2 min, then — 20 s; annealing — 60 °C — 30 s;
synthesis — 72 °C — 50 s. 35 cycles; the last
elongation — 72 °C — 3 min.

Agarose and polyacrylamide (PAA) gels
were used to test amplification products. The
PCR products were separated on agarose gels,
stained with ethidium bromide, and photo-
graphed under UV light. The PAA gel consisted
of 10% acrylamide and 1 X TVE buffer, which
is composed of 50 mM Tris-H,BO, and 2 mM
Na,EDTA at a pH of 8.0. Electrophores1s was
carrled out at a voltage of 500 V for 120 min-
utes at 60 °C. The gel was prepared by mixing
10 ml of 30% polyacrylamide solution, 3 ml of
10x TVE buffer, 25 pul of TMED, and 50 pl of
10% PSA. To control the movement of DNA frag-
ments in the gel, each DNA sample was mixed
with 4 pl of a 0.2% (w/v) solution of bromophe-
nol blue and 0.2% (w/v) xylenecyanol. Ledder
1000 or pUC19/Msp1 was used to control the
molecular weight of the amplified fragments.

Results and discussion

The genotypes of 35 durum winter wheat varie-
ties and 46 spring wheat varieties were identi-
fied based on the alleles of the Ppd-AI gene.
Polymorphism of amplification fragments was
observed among both winter and spring varie-
ties (Fig. 1) The winter variety ‘Koralovyi’ and
the spring varieties ‘Luhanska 7" and ‘Metyska’
produced a PCR product with a size of 290 bp,
while the spring variety ‘Merliuri’ produced a
380 bp product. The first three genotypes car-
ry the dominant allele Ppd-Ala.3, while the
‘Merliuri’ variety carries the Ppd-Ala.2 allele
(Table 2). There is no significant difference in
the proportion of varieties carrying either the
Ppd-Ala.2 or Ppd-Ala.3 allele between winter
and spring varieties. The difference in the pro-
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portion of varieties with different types of deve-
lopment was only 2.2 + 3.40% in the first case
and 1.4 + 5.18% in the second. The electropho-
reogram showed the presence of a 452 bp am-
plification fragment in all 77 other genotypes,
regardless of their developmental type. This
suggests that one of the recessive alleles of the
Ppd-A1 gene is present in their genotypes.

600 bp

500bp - - b & & --' =
400 bp oy

300 bp e

12 3 45 6 7 8 9 10 11 12 13

Fig. 1. Electropherogram of multiplex PCR products
detecting Ppd-A1b, Ppd-Ala.2, Ppd-A1.3 alleles
in T. durum varieties:
1 - Ledder 1000; 2 - ‘Kolektyvna 2, 3 - ‘Kharkivska 46’,
4 —Merliuri’, 5 — ‘Spadshchyna’, 6 — ‘Chado’, 7 - ‘Narodna’,
—‘Metyska’, 9 — ‘Luhanska 7’, 10 - ‘Koralovyi’,
— ‘Akveduk’, 12 - “Blyskuchyi’, 13 - ‘Linkor’

The PCR test was unable to detect the pre-
sence of the mutant recessive allele, Ppd-Al_
del303, which results in a non-functional pro-
tein due to a violation of the structure of intron
5 and exons 5 and 6 of the Ppd-A1 gene, in any
of the varieties in the general sample. However,
Royo et al. [12] reported the presence of this al-
lele in local varieties of spring durum wheat in
Mediterranean countries, but not in any modern
commercial variety. The Ppd-Al_del303 allele
is prevalent in modern soft winter wheat from
north-western Europe, particularly in Sweden,
as well as in old local varieties [15]. This sug-
gests that the allele may have been selected for
these growing conditions. However, it is possible
that this prevalence is due to the founder effect
or historical selection of linked genes with fa-
vourable alleles for other traits. Further study
1s required to determine the effects of this al-
lele in different conditions. The Ppd-Al_del2ex7
allele is prevalent among the studied varieties
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Table 2
Genotypes of durum winter and spring wheat varieties from different geographical regions
and their allele frequencies at the Ppd-A1 locus
Genotype dngl%T)r?wtent Variety n| PS5, % nTogidj;: A
winter 0]0.0+2.63 1.2+
Ppd-Ala.2 spring ‘Merliuri’ 17224216 1| 1.1
winter ‘Koralovyi’ 1]2.9+2.84 3.7+
Fpd-Ala.3 spring ‘Luhanslzla 7', ‘Metyska’ 24.3+2.99] 3| 2.09
winter ‘Akveduk’, “Arhonavt’, ‘Burshtyn’, ‘Hordeiforme 3’, ‘Kontynent, 10 28.6 +
‘Kreiser’, ‘Lainer’, ‘Prestyzhnyi’, ‘Kharkivska 1, “Yaskravyi’ 7.64
‘Donskaya elegiya’, 'Ema’, “Zhyzel’, Tzolda’, ‘Mestna’, ‘Kharkivska 3',
Ppd-A1b ‘Kharkivska 13’, ‘Kharkivska 15, ‘Kharkivska 25, ‘Kharkivska 51’, 4574+ |31 +3§ '20
spring ‘Chado’, ‘Shyrvan 5', ‘Shovkovysta’, ‘Brindur’, ‘Gk Basa’, 21 '34‘ =
‘Gumillo’, ‘Marzaga’, ‘Megadur’, ‘Oviachic 65', ‘Presto De Tavira’, ’
‘Oued Zenati 368’
‘Aysberh’, “Alyy parus’, ‘Almaznyy’, “Areal’, ‘Afina’, ‘Blyskuchyt’,
winter ‘Bpsfor’, ‘Havan’, ’Harﬁemaryn’,‘Delﬁn’, ‘Zolote Rund’, ‘Lahuna’, 24 68.5 +
‘Linkor’, “Makar’, ‘Nadiinyi’, ‘Parus’, ‘Perlyna’, ‘Prybutkova’, 7.85
‘Prozoryi’, “Tur, ‘Faktor Odeskyi’, ‘Shliakhetnyi’, ‘Lupidur’, ‘Pandur’ 56.8
Ppd-A1_del2ex7 ‘Arnautka’, ‘Beloturka’, 'Voronezhskaya 7/, 'Dunyasha’, 46| 5 '50
‘Kolektyvna 2, ‘Kuchumivka’, ‘Lumillo’, ‘Narodna’, ‘Novodonskaya’, 47.8+ =
spring ‘Prykrasa’, ‘Saodat’, ‘Thilisuri 9, ‘Tera’, ‘Kharkivska 21, 22| '3 6
‘Kharkivska 33', ‘Kharkivska 37’, ‘Kharkivska 39’, ‘Kharkivska 46, :
‘Chornokoloska’, ‘Maliani 2, Trems’, ‘Wells
winter - 35 100
Total spring - 46 100 81| 100

(Fig. 2). It was identified in 57% (46 samples),
with a share of 47.8% in spring varieties and
68.5% 1n winter varieties. However, the dif-
ferences between these two groups of varieties
were not significant (t = 1.92 at t , = 2.01).

242 bp

190 bp

147 bp

1 2 3 4 5 6 7 8 9

Fig. 2. Marking of the allele Ppd-A1_del2ex7
of durum wheat varieties:

1, 4,6,7,8 — the presence of a mutant allele in the
varieties ‘Parus’, ‘Aisberh’, ‘Kolektyvna 2’, ‘Kharkivska 46,
‘Biloturka’; 2, 5, 9, 10 — the absence of a mutant allele
in the varieties ‘Metyska’, ‘Merliuri’, “Yaskravyi’, ‘Chado’;
3 —molecular weight marker puC19/Msp1

10

Of the remaining studied varieties, 31 or
38.3% possess the “classic” recessive Ppd-Alb
allele in their genotype. The number of these
genotypes in winter varieties is more than two
times less than in spring varieties. However,
the differences in the frequency of Ppd-A1b al-
lele distribution between groups of varieties of
different developmental types are not signifi-
cant (t = 1.61 at t . = 2.04). Based on marker
analysis of 81 durum wheat varieties, it was
found that 77 of them (95.1%) carry two diffe-
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rent recessive alleles, while only four samples
(4.9%) carry two different dominant alleles of
the Ppd-Al gene. The proportions of the two
groups of genotypes of carriers of different dom-
inant alleles Ppd-Ala.2 or Ppd-Ala.3 did not
differ from each other in the general sample (t
=1.04 with t, = 2.78) or in the samples of win-
ter (t = 0.75 with t . = 17.71) and spring (t =
0.57 with t . = 3.18) varieties. Meanwhile, the
proportion of genotypes carrying the recessive
allele Ppd-Al_del2ex7 significantly exceeds
that of the Ppd-A1b genotype by almost 40%
(t =3.64 at t . = 2.04) in the winter varieties.
However, in the spring varieties, this advantage
is only 2.1% and is not significant (t = 0.19 at
t, s = 2.02). It is important to note that in du-
rum wheat, which has a photoperiodic response
controlled by only two Ppd-1 genes, nearly half
of the varieties examined had the Ppd-Al gene
with a mutation that results in the loss of Ppd
protein functionality. In the same time, the fre-
quencies of the recessive alleles Ppd-Al_del2ex7
and Ppd-A1b significantly exceeded those of the
dominant alleles Ppd-Ala.2 or Ppd-Ala.3 by
41.4-45.6% 1in spring varieties (t = 5.23-7.50
with t, . = 2.07) and by 25.7-68.5% in winter
varieties (t = 2.24-7.86 with t . = 2.06-2.23).
Out of the 57 Ukrainian durum wheat varie-
ties, 33 are winter and 24 are spring. None of
these varieties were found to carry the domi-
nant Ppd-Ala.2 allele. The percentage of car-
riers of the dominant Ppd-Ala.3 allele is very
low, at around 8% for spring and 3% for win-
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ter. Therefore, over 90% of genotypes for both
spring and winter varieties of durum wheat car-
ry recessive alleles. The presented findings con-
tradict the previous results on the ratio of sen-
sitive and insensitive photoperiod genotypes in
samples of winter and spring varieties of bread
wheat of Ukrainian breeding [16]. Specifically,
the proportion of varieties carrying recessive al-
leles of Ppd-1 genes is several times higher in
spring varieties of bread wheat than in winter
varieties, and vice versa in the sample of win-
ter varieties — dominant alleles. The absence
of dominant alleles in spring varieties of du-
rum wheat and bread wheat may be due to the
cultivation area and sowing time. In Ukraine,
spring wheat is usually cultivated in the nor-
thern regions with sowing taking place between
late March and early April. The primary stages
of spring wheat development occur during late
spring and summer, with longer natural day-
light hours (15-16 hours), which largely elimi-
nates differences in the effects of photoperiod
genes. Under these conditions, genotypes with
dominant alleles of Ppd-1 genes no longer have
a significant advantage in terms of grain yield.
The growth and development of winter va-
rieties, both bread and durum, falls on the
autumn-winter and early spring periods, when
the length of the natural day in all regions of
our country is insufficient (9—11 hours) for the
development of wheat. As a result, the tran-
sition to heading in photoperiod-sensitive va-
rieties occurs quite late, which increases the
probability of winter durum wheat plants fal-
ling under the influence of heat and drought in
the second part of the growing season, which
1s significantly intensified during the period
of ripening and filling of grain throughout the
territory of Ukraine, especially in the south. It
has been proven that insensitivity to the photo-
period is useful for bread winter wheat in sou-
thern regions with high summer temperatures
[17-19], including the south of Ukraine [20,
21]. At the same time, among Ukrainian winter
durum wheat varieties, only ‘Koralovyi’ variety
1s a carrier of the dominant Ppd-Ala.3 allele.
The absence of dominant alleles of the Ppd-
Ala gene in winter durum wheat varieties may
be attributed to their origin. Winter durum
wheat is typically created through interspe-
cific hybridization of spring durum and winter
bread wheat, followed by intraspecific hybridi-
sation [22]. The distribution of dominant al-
leles of the Ppd-A1l gene is significantly limited
among spring varieties of durum wheat, and its
share in different collections of winter varieties
of bread wheat varies from 0 to 15% [23-25].
However, the introgression of dominant alleles
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of the Ppd-Al gene into newly created varie-
ties can reduce the negative impact of climate
change on durum wheat grainfilling [26].

Conclusions

Genotypes of 81 varieties of spring and win-
ter durum wheat were identified by alleles of
the Ppd-Al gene. Four alleles were found in
spring varieties and three in winter varieties.
The latter lack the Ppd-Ala.2 allele. No reces-
sive allele Ppd-Al_del303 was detected in any
variety, regardless of the type of development.

No significant differences were found be-
tween winter and spring genotypes in the dis-
tribution frequency of each of the four alleles. In
winter and spring varieties, the most frequent
recessive allele was Ppd-Al_del2ex7 (68.5 and
47.9%, respectively), whose frequency was sig-
nificantly higher than the other recessive allele
Ppd-A1b in winter varieties and almost equal
to that in spring varieties.

The frequencies of the dominant alleles Ppd-
Ala.2 and Ppd-Ala.3 are quite low and sig-
nificantly lower than those of the alleles Ppd-
Al_del2ex7 and Ppd-A1b. The Ppd-Ala.2 allele
was detected only in the Georgian spring varie-
ty ‘Merliuri’ and the Ppd-Ala.3 allele in the
Ukrainian spring varieties ‘Luhanska 7’ and
‘Metyska’ and the winter variety ‘Koralovyi’.

The use of varieties carrying the dominant
alleles Ppd-Ala.2 and Ppd-Ala.3 as donors in
winter durum wheat breeding programmes will
contribute to increasing the adaptive potential
to heat and high temperature conditions and to
increasing grain yield, and the use of marker
analysis can ensure the selection of breeding
material with an optimal combination of alleles
of the Ppd-Ala gene.

References

1. Fjellheim, S., Boden, S., & Trevaskis, B. (2014). The role of seasonal
flowering responses in adaptation of grasses to temperate climates.
FrontiersinPlantScience,5,Article431.doi: 10.3389/fpls.2014.00431

2. Guedira, M., Xiong, M., Hao, Y. F., Johnson, J., Harrison, S., Mar-
shall, D., & Drown-Guedira, G. (2016). Heading date QTL in winter
wheat (Triticum aestivum L.) coincide with major developmental
genes VERNALIZATION1 and PHOTOPERIOD1. PloS One, 11(5), Ar-
ticle e0154242. doi: 10.1371/journal.pone.0154242

3. Palamarchuk, A. I. (2015). Especially frost- and winter-resistant
on the winter durum wheat. Factors in Experimental Evolution of
Organisms, 16, 147-151. [In Ukrainian]

4. Royo, C., Ammar, K., Alfaro, C., Dreisigacker, S., Garcia Del Mo-
ral, L. F., & Villegas, D. (2018). Effect of Ppd-1 photoperiod sensiti-
vity genes on dry matter production and allocation in durum wheat.
Field Crops Research, 221,358-367. doi: 10.1016/j.fcr.2017.06.005

5. Laurie, D. A. (1997). Comparative genetics of flowering time.
Plant Molecular Biology, 35(1/2), 167-177. doi: 10.1023/
A:1005726329248

6. Wilhelm, E. P., Turner, A. S., & Laurie, D. A. (2009). Photoperiod
insensitive Ppd-Al1a mutations in tetraploid wheat (Triticum du-
rum Desf.). Theoretical and Applied Genetics, 118(2), 285-294.
doi: 10.1007/500122-008-0898-9

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2023, T. 19, N¢ 4



Genetics

7.

10

11.

12.

13.

14.

15.

16.

17.

18

19.

20.

21.

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2023, Vou. 19, No 4

Maccaferri, M., Sanguineti, M. C., Corneti, S., Araus, J. L., Sa-
lem, M. B., Bort, J., ... Tuberosa, R. (2008). Quantitative trait loci
for grain yield and adaptation of durum wheat (Triticum durum
Desf.) across a wide range of water availability. Genetics, 178(1),
489-511. doi: 10.1534/genetics.107.077297

. Bentley, A. R., Turner, A. S., Gosman, N., Leigh, F. J., Maccaferri, M.,

Dreisigacker, S., ... Laurie, D. A. (2011). Frequency of photope-
riod-insensitive Ppd-Ala alleles in tetraploid, hexaploid and
synthetic hexaploid wheat germplasm. Plant Breeding, 130(1),
10-15. doi: 10.1111/§.1439-0523.2010.01802.x

. Takenaka, S., & Kawahara, T. (2013). Evolution of tetraploid

wheat based on variations in 5" UTR regions of Ppd-A1: evidence
of gene flow between emmer and timopheevi wheat. Genetic Re-
sources and Crop Evolution, 60(7), 2143-2155. doi: 10.1007/
$10722-013-9983-2

. Royo, C., Dreisigacker, S., Alfaro, C., Ammar, K., & Villegas, D.
(2016). Effect of Ppd-1 genes on durum wheat flowering time
and grain filling duration in a wide range of latitudes. The
Journal of Agricultural Science, 154(4), 612-631. doi: 10.1017/
$0021859615000507

Achilli, A. L., Roncallo, P. F.,, Larsen, A. 0., Dreisigacker, S., &
Echenique, V. (2022). Population structure, allelic variation
at Rht-B1 and Ppd-A1 loci and its effects on agronomic traits
in Argentinian durum wheat. Scientific Reports, 12(1), Article
9629. doi: 10.1038/541598-022-13563-w

Royo, C., Dreisigacker, S., Soriano, J. M., Lopes, M. S., Ammar, K.
& Villegas, D. (2020). Allelic variation at the vernalization
response (Vrn-1) and photoperiod sensitivity (Ppd-1) genes
and their association with the development of durum wheat
landraces and modern cultivars. Frontiers in Plant Science, 11,
Article 838. doi: 10.3389/fpls.2020.00838

Arjona, J. M., Royo, C., Dreisigacker, S., Ammar, K., & Villegas, D.
(2018). Effect of Ppd-A1 and Ppd-B1 allelic variants on grain
number and thousand kernel weight of durum wheat and their
impact on final grain yield. Frontiers in Plant Science, 9, Article
888. doi: 10.3389/fpls.2018.00888

Takenaka, S., & Kawahara, T. (2012). Evolution and dispersal
of emmer wheat (Triticum sp.) from novel haplotypes of Ppd-1
(photoperiod response) genes and their surrounding DNA se-
quences. Theoretical and Applied Genetics, 125(5), 999-1014.
doi: 10.1007/s00122-012-1890-y

Shaw, L. M., Turner, A., Herry, L., Griffiths, S., & Laurie, D. A. (2013).
Mutant alleles of Photoperiod-1 in wheat (Triticum aestivum L.)
that confer a late flowering phenotype in long days. PLoS One,
8(11), Article e79459. doi: 10.1371/journal.pone.0079459

Fait, V., & Balashova, I. (2022). Diversity of Ppd-1 genotypes
of spring and winter bread wheat (Triticum aestivum L.) of
Ukraine. Visnyk of the Lviv University. Series Biology, 87, 32—44.
doi: 10.30970/vlubs.2022.87.03 [In Ukrainian]

Worland, A. J., Borner, A., Korzun, V., Li, W. M., Petrovic, S., &
Sayers, E. J. (1998). The influence of photoperiod genes on the
adaptability of European winter wheats. Euphytica, 100(1/3),
385-394. doi: 10.1023/A:1018327700985

. Amo, A., Serikbay, D., Song, L., Chen, L., & Hu, Y-G. (2022). Pho-
toperiod and vernalization alleles greatly affected phenologi-
cal and agronomic traits in bread wheat under autumn and
spring sowing conditions. Crop and Environment, 1(4), 241-
250. doi: 10.1016/j.crope.2022.11.002

Lozada, D. N., Carter, A. H., & Mason, R. E. (2021). Unlocking the
yield potential of wheat: influence of major growth habit and
adaptation genes. Crop Breeding, Genetics and Genomics, 3(2),
Article e210004. doi: 10.20900/chbgg20210004

Bakuma, A. 0., Popovych, Yu. A., Motsnyi, I. I., Chebotar, G. 0., &
Chebotar, S. V. (2018). Effects of the Ppd-D1a allele on growth
rates and agronomical traits in wheat detected by the applica-
tion of analogous lines. Cytology and Genetics, 52(5), 343-352.
doi: 10.3103/S009545271805002X

Fayt, V. I, Pogrebnyuk, E. A., Balashova, I. A., & Stelmakh, A. F.
(2017). Identification and effects of alleles of Ppd-B1 gene

22.

23.

24.

25.

26.

10

on agronomically valuable traits in recombinant-inbred
lines of wheat. Plant Physiology and Genetics, 49(1), 36-46.
doi: 10.15407/frg/2017.01.036 [In Russian]

Palamarchuk, A. I. (2016). Methods and results of winter durum
wheat breeding in Plant Breeding and Genetics Institute — Na-
tional Center of Seed and Cultivar Investigation. Collected Scien-
tific Articles Plant Breeding and Genetics Institute — National Center
of Seed and Cultivars Investigation, 27, 54—66. [In Ukrainian]

Fait, V. I., & Balashova I. A. (2022). Distribution of photope-
riod-insensitive alleles Ppd-D1a, Ppd-Bla and Ppd-BIc in win-
ter common wheat cultivars (Triticum aestivum L.) of various
origin. Cytology and Genetics, 56(2), 109-117. doi: 10.3103/
S0095452722020049

Grogan, S. M., Brown-Guedira, G., Haley, S. D., McMaster, G. S.,
Reid, S. D., Smith, J., & Byrne, P. F. (2016). Allelic variation in
developmental genes and effects on winter wheat heading
date in the US Great Plains. PloS One, 11(4), Article e0152852.
doi: 10.1371/journal.pone.0152852

Whittal, A., Kaviani, M., Graf, R., Humphreys, G., & Navabi, A.
(2018). Allelic variation of vernalization and photoperiod re-
sponse genes in a diverse set of Nortn American high latitude
winter wheat genotype. PLoS One, 13(8), Article e0203068.
doi: 10.1371/journal.pone.0203068

Arjona, J. M., Royo, C., Dreisigacker, S., Ammar, K., Subira, J., &
Villegas, D. (2019). Effect of allele combinations at Ppd-1 loci
on durum wheat grain filling at contrasting latitudes. Jour-
nal of Agronomy and Crop Science, 206, 64-75. doi: 10.1111/
jac.12363

BukopucraHa niteparypa

. Fjellheim S., Boden S., Trevaskis B. The role of seasonal flowering

responses in adaptation of grasses to temperate climates. Fron-
tiers in Plant Science. 2014. Vol. 5. Article 431. doi: 10.3389/
fpls.2014.00431

. Guedira M., Xiong M., Hao Y. F. et al. Heading date QTL in winter

wheat (Triticum aestivum L.) coincide with major developmental
genes VERNALIZATIONI and PHOTOPERIOD1. PloS One. 2016.
Vol. 11, Iss. 5. Article e0154242. doi: 10.1371/journal.
pone.0154242

. Manamapuyk A. I. 0co611BOCTi MOP0O30- i 3MMOCTIKOCTI NWeHM-

i TBepAoi 03umoi. Pakmopu ekcnepumeHmansHoi esonyii op-
eanizmig. 2015. T. 16. C. 147-151.

. Royo C., Ammar K., Alfaro C. et al. Effect of Ppd-1 photoperiod

sensitivity genes on dry matter production and allocation in du-
rum wheat. Field Crops Research. 2018. Vol. 221. P. 358-367.
doi: 10.1016/j.fcr.2017.06.005

. Laurie D. A. Comparative genetics of flowering time. Plant Mo-

lecular Biology. 1997. Vol. 35, Iss. P. 167-177.

doi: 10.1023/A:1005726329248

1/2.

. Wilhelm E. P., Turner A. S., Laurie D. A. Photoperiod insensitive

Ppd-Ala mutations in tetraploid wheat (Triticum durum Desf.).
Theoretical and Applied Genetics. 2009. Vol. 118, Iss. 2. P. 285—
294. doi: 10.1007/500122-008-0898-9

. Maccaferri M., Sanguineti M. C., Corneti S. et al. Quantitative

trait loci for grain yield and adaptation of durum wheat (Triticum
durum Desf.) across a wide range of water availability. Genetics.
2008. Vol. 178, Iss. 1. P. 489-511. doi: 10.1534/gene-
tics.107.077297

. Bentley A. R., Turner A. S., Gosman N. et al. Frequency of photo-

period-insensitive Ppd-Ala alleles in tetraploid, hexaploid and
synthetic hexaploid wheat germplasm. Plant Breeding. 2011.
Vol.130,Iss.1.P.10-15.d0i:10.1111/j.1439-0523.2010.01802.x

. Takenaka S., Kawahara T. Evolution of tetraploid wheat based on

variations in 5’ UTR regions of Ppd-A1: evidence of gene flow

between emmer and timopheevi wheat. Genetic Resources and

Crop Evolution. 2013. Vol. 60, Iss. 7. P. 2143-2155. doi: 10.1007/

$10722-013-9983-2

. Royo C., DreisigackerS., Alfaro C. et al. Effect of Ppd-1 genes on
durum wheat flowering time and grain filling duration in a wide

237



leHemuka

range of latitudes. The Journal of Agricultural Science. 2016.
Vol. 154, Iss. 4. P. 612-631. doi: 10.1017/50021859615000507

11. Achilli A. L., Roncallo P. F., Larsen A. 0. et al. Population struc-
ture, allelic variation at Rht-B1 and Ppd-A1 loci and its effects
on agronomic traits in Argentinian durum wheat. Scientific Re-
ports. 2022. Vol. 12, Iss. 1. Article 9629. doi: 10.1038/541598-
022-13563-w

12. Royo C., Dreisigacker S., Soriano J. M. et al. Allelic variation
at the vernalization response (Vrn-1) and photoperiod sensi-
tivity (Ppd-1) genes and their association with the develop-
ment of durum wheat landraces and modern cultivars. Fron-
tiers in Plant Science. 2020. Vol. 11. Article 838. doi: 10.3389/
fpls.2020.00838

13. Arjona J. M., Royo C., Dreisigacker S. et al. Effect of Ppd-A1
and Ppd-B1 allelic variants on grain number and thousand
kernel weight of durum wheat and their impact on final grain
yield. Frontiers in Plant Science. 2018. Vol. 9. Article 888.
doi: 10.3389/fpls.2018.00888

14. Takenaka S., Kawahara T. Evolution and dispersal of emmer
wheat (Triticum sp.) from novel haplotypes of Ppd-1 (photo-
period response) genes and their surrounding DNA sequences.
Theoretical and Applied Genetics. 2012. Vol. 125, Iss. 5. P. 999-
1014. doi: 10.1007/s00122-012-1890-y

15. Shaw L. M., Turner A. S., Herry L. et al. Mutant alleles of Pho-
toperiod-1 in wheat (Triticum aestivum L.) that confer a late
flowering phenotype in long days. PLoS One. 2013. Vol. 8,
Iss. 11. Article e79459. doi: 10.1371/journal.pone.0079459

16. daitt B., banawosa 1. Pi3sHomaHiTTa Ppd-1 reHoTunis copris
Apoi Ta 03umoi m'akoi nwenuwi (Triticum aestivum L.) Ykpainu.
BicHuk Jlbsiscbko20 yHisepcumemy. Cepia 6ionoeiyHa. 2022.
Bun. 87. C. 32-44. doi: 10.30970/vlubs.2022.87.03

17. Worland A. J., Borner A., Korzun V. et al. The influence of
photoperiod genes on the adaptability of European win-
ter wheats. Euphytica. 1998. Vol. 100, Iss. 1/3. P. 385-394.
doi: 10.1023/A:1018327700985

18. Amo A., Serikbay D., Song L. et al. Photoperiod and vernali-
zation alleles greatly affected phenological and agronomic

YOK 577.2:631:581.115:542.1
dant B. L%,

traits in bread wheat under autumn and spring sowing condi-
tions. Crop and Environment. 2022. Vol. 1, Iss. 4. P. 241-250.
doi: 10.1016/j.crope.2022.11.002

19. Lozada D. N., Carter A. H., Mason R. E. Unlocking the yield po-
tential of wheat: influence of major growth habit and adapta-
tion genes. Crop Breeding, Genetics and Genomics. 2021. Vol. 3,
Iss. 2. Article e210004. doi: 10.20900/cbgg20210004

20. bakyma A. 0., Mounwuit I. 1., Monosuy H0. A. Ta iH. Bnaus anens
Ppd-Dia Ha weupkicTb Beretalii Ta arpoHOMiYHi 03HaKu nuwe-
HULi, BU3HAYeHUW i3 3acTocyBaHHAM niHil-aHanoris. Lumo-
noeis i eeHemuka. 2018. T. 52, Ne 5. C. 28-40. doi: 10.3103/
$009545271805002X

21. ®aiit B. W., MorpebHiok E. A., banawosa W. A., Ctenbmax A. ©.
NpeHTndukaums u acddektsl anneneit reHa Ppd-B1 no xo3si-
CTBEHHO-LEHHbIM NPU3HAKaM PEKOMOUHAHTHO-UHOPEAHbIX K-
HWil NweHuubl. Pizionoeis pociuH i eeHemuka. 2017. T. 49, Ne 1.
C. 36-46. doi: 10.15407/frg/2017.01.036

22. Nanamapuyk A. I. Metoan Ta pe3ynbrat cenekuii mweHuLi
TBepLoi 03umoi B CT'T — HUHC. 36ipHuk Haykosux npays CIT -
HUHC. 2016. Bun. 27. C. 54-66.

23. Fait V. L., Balashova I. A. Distribution of photoperiod-insen-
sitive alleles Ppd-Dia, Ppd-Bla and Ppd-BIc in winter com-
mon wheat cultivars (Triticum aestivum L.) of various ori-
gin. Cytology and Genetics. 2022. Vol. 56, Iss. 2. P. 109-117.
doi: 10.3103/50095452722020049

24. Grogan S. M., Brown-Guedira G., Haley S. D. et al. Allelic vari-
ation in developmental genes and effects on winter wheat
heading date in the US Great Plains. 2016. PloS One. Vol. 11,
Iss. 4. Article e0152852. doi: 10.1371/journal.pone.0152852

25. Whittal A., Kaviani M., Graf R. et al. Allelic variation of vernalization
and photoperiod response genes in a diverse set of Nortn Ameri-
can high latitude winter wheat genotype. 2018. PLoS One. Vol. 13,
Iss. 8. Article e0203068 doi: 10.1371/journal.pone.0203068

26. Arjona J. M., Royo C., Dreisigacker S. et al. Effect of allele com-
binations at Ppd-1 loci on durum wheat grain filling at con-
trasting latitudes. Journal of Agronomy and Crop Science. 2019.
Vol. 206, Iss. 1. P. 64-75. doi: 10.1111/jac.12363

banawosa I. A. Pi3HoMaHiTTA copTiB Apoi Ta 03umoi nweHuui TBeppoi (Triticum durum

Desf.) 3a anensamu reHa Ppd-Al. Plant Varieties Studying and Protection. 2023. T. 19, Ne 4. C. 232-238.

https://doi.org/10.21498/2518-1017.19.4.2023.292911

CenekyiliHo-eeHemuyHul iHcmumym — HayioHansHull yeHmp HaciHHE3HaBCMBea ma copmosugyeHHs, 08idiononbcbka dopoeaa, 3, M. 0deca,

Ykpaina, 65036, *e-mail: faygen@ukr.net

MeTta. IneHTUdiKyBaTK Ta OLHUTK YACTOTM LOMiIHAHTHUX
i peuecuBHUX anenie reHa Ppd-Al B 03UMUX Ta ApPUX COPTiB
nweHuyi TBepAoi pi3Horo reorpadiyHOro MOXOKEHHS.
MeTtopu. Tlig yac pocnifxeHb BMKOPUCTOBYBANW METOAM
BuginenHs [HK, anenb-cneumdiuvoi MJIP, enektpodo-
pe3y B arapo3HoMmy W moniakpunamifHoOMy rensx, craTuc-
TUYHOTO aHanisy. PesynbTaTu. 3aBOsAKM 33CTOCYBaHHIO
LiarHOCTUYHUX MONEKYAAPHUX MapKepiB igeHTUdiKOBaHO
reHotunu 81 copty TBEPAOT NIWWEHMLi APOro Ta 03MMOro TUMiB
pO3BUTKY pi3HOTO reorpadiyHOro MOXOMKEHHA 3a anensmu
reHa Ppd-Al, wo BU3HAYaE BiAMiHHOCTI 33 oToNepioanyHOI0
4yTMBicTIO. B ApKX COPTiB BUABNEHO YOTUPYU aneni, B 03UMUX —
Tpu (BipcyTHIN fomiHaHTHUIA anenb Ppd-Ala.2). B xopHoro
COpPTY He3aNexHo Bif TUNY po3BUTKY He ineHTUdikoBaHO
peuecusHoro anens Ppd-Al_del303. BUCHOBKM. ICTOTHUX
BiMIHHOCTE MiX 03UMMUMKM Ta APUMW reHOTUNAMM 3a Yac-
TOTOIO TOFO YM iHWOrO anens He BcTaHoBneHo. Cepep o3u-
MUX i ApUX COPTIB HAaNNOWMPEHIWNM € peLecMBHUI anenb
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Ppd-A1_del2ex7 (68,5 i 47,9% BignoBigHo). 3HauHO KoMy
MOCTYNAETLCA B O3UMUX COPTIB i MaiiXKe OJHAKOBUIA 3 HUM
33 4acToOTOI0 PO3MOBCIOMKEHHS B APUX PELECUBHUN anesb
Ppd-A1b. MeHwu1MuK 3a ABi BULLEBKA3aHi il 3aranom ayxe ma-
JIMMM € YACTOTM AOMiHAHTHUX anenis Ppd-Ala.2 i Ppd-Ala.3.
Anenb Ppd-Ala.2 BUABNEHO nWwWe Y TPY3UHCbKOTO COPTY
‘Mepniypi’ (apuit TMN po3BuUTKY); Ppd-Ala.3 — B yKpaiHCbKUX
copri ‘JlyraHcbka 7', ‘Metucka’ (sapi) Ta ‘Kopanosuit’ (o3u-
Muit). Hatenep 06roBOpIOIOTL MOXAUBICTb BUKOPUCTAHHSA
COpTiB-HOCiiB AOMiHaHTHUX aneniB Ppd-Ala.2 i Ppd-Ala.3
fIK JOHOPiB y Nporpamax cefekuii nweHuui TBepaoi o3umoi
3 MeTol0 NiABWLEHHSA 11 afanTMBHOTO MOTeHUiany B yMoBax
NOCYxM Ta BUCOKMX Temnepatyp i ans 36inbleHHs Bpoxato
3epHa. 3acTocyBaHHA MAapKepHOro aHanisy AacTb 3Mory 3a-
6e3neynt nobip cenekuinHoro marepiany 3 onTMMabHOK
KombiHauieto anenis reHa Ppd-Ala.

Knruosi cnosa: Triticum durum; mun po3sumky; ¢omo-
nepiod; Ppd-1 2eHu; 2eHomun.
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Ypo)KanHicThb Ta AKICTb 3epHa
copriB BiBca nociBHoro (Avena sativa L.)
33 BUPOLLYBAHHA HA YOPHO3eMax TUNOBUX

C. M. KaneHcbka*, P. B. PepiiB

HauioHanbHul yHiBepcumem 6iopecypcis i npupodoKopucmysarHs Yxkpainu, syn. lepois 060poHu, 15, m. Kuis, 03041, Yxpaina,
*e-mail: svitlana.kalenska@gmail.com

Merta. BctaHoBMTM noTeHwian ypoxanHOCTi Ta AKOCTi 3epHa copTiB BiBca nocisHoro (Avena sativa L.) 3anexHo Bif xuB-
NEHHA i norogHux ymos. Metoau. Mig yac focnimxeHb BUKOPUCTOBYBaNM NobOBi, 1abGopaTopHi (BU3HAYEHHs AKOCTI 3ep-
Ha) Ta CTaTUCTMYHi meTogu. Pe3ynbTaTn. 3acTocoBytoum pisHi cuctemn ynoGpeHHs, LOCAIAMAN CiM COPTiB BiBCa NOCiBHOrO,
HalypoXaliHiWwnmMmn cepen skux Bussunuck ‘Aiisopi’, ‘Jlerinb HociBcbkuit” i 3akar’. Haitbinbwuit npupict ypoxais Big BUKO-
pucTaHHa gobpue y 2022-2023 pp. (1,24—2,73 T/ra 3a cepefHix npupocTis 0,32—2,83 T/ra) cnoctepiranu 3a BUPOLLYBaHHS
copty ‘AiiBopi’. [loAaTKOBi NPUPOCTM 3aBASAKM BHECEHHIO CiPKM, K NOPIBHATU 3 BapiaHTamu, Je 3aCTOCOBYBAM JinlLe a30T,
toctop i kaniit, otpumaHo B copTis ‘HenTyH' — 0,26-0,39 7/ra; ‘Jlerinb HociBcbkuit’ — 0,47-0,49; ‘CeiTaHok - 0,23-0,66; 3aKar —
0,39-0,64; ‘3y6p” — 0,41-0,54; ‘Anbbatpoc’ — 0,58-0,78; ‘AitBopi’ — 0,34-0,66 T/ra. CepefHs BPOXaAMHICTb KOHTPONBHUX
BapiaHTiB y 2021-2023 pp. 6yna Takoto: 2,28 T/ra — ‘HentyH’; 2,64 — ‘Jlerinb HociBcbkuit'; 2,50 — ‘CeiTaHoK’; 2,70 — ‘3akar’;
2,71 - "3y6p’; 2,60 - ‘Anbbarpoc’; 2,81 17/ra — ‘Aiisopi’. MifBULLEHHS HOPMU ENEMEHTIB KUBAEHHS, L0 BHOCATL Y FPYHT, CNpUSA-
N0 nofiinwWeHHIo AKOCTI 3epHa. Tak, 3a ymosu gofasanHa N, P, K. +N BMicCT npoTeiHy B 3epHi 6yB y mexax 10,2-10,8%;
NﬁonK60 + N3OBBCH32— 10,4-11,2; N90P90K90+ N3OBBCH32 -11,0-11,8; N120 120K000 * N30 sacizs — 114=12,4%. [lonatkoBe BHECEHHA
cipku B cuctemy ynobpeHb 3yMOBUNO e(EKTUBHILE BMKOPUCTAHHA a30Ty, a TOMY M 30iNblUE€HHA YacTKu 6inka B 3epHi Ha
1,3-1,8%, nopiBHIoO4YM 3 BapiaHTaMm, B AKUX HOpMa MaKpoefieMeHTiB Oyna OfHaKOBOW AAs BCix cOpTiB. BMicT anbOymiHiB i
rnobyniHis 6yB BUWMM Y 3epHi KOHTPOAbHOrO BapiaHTa (17,0-19,3 Ta 20,1-21,6% BiANOBiAHO), 3MiHIOIOYMUCH HECYTTEBO MiX
coptamu. KinbkicTb 3anacHux 6inkis — nponaminis i rioteninis — 36inbwysanacs (Big 28,4—-30,2 fo 34,8-36,2% BignoBigHoO)
3 NifBuULEHHAM HOpMKU J06pKB, 30kpema 3a BHeceHHa N, P K S+ N, . BucHoBKM. BCi pocnipxeni copTv BiBca € BUCOKO-
NPOAYKTUBHWUMMU Ta 3aN€KHO Big HOPM f0OPKB HOpPMYIOTE BPOXKAT Ha piBHi 3,33-5,54 T/ra. CopT ‘HenTyH’ fewo nocTynaerscs
THWKM 33 BPOXANHICTIO, BTiM MA€ 3epHO 3i 3HAYHUM BMicTOM GioNnoriyHo LiHHMX dpakuiit 6inka. BHeceHHs cipKkoBMicHUMX 006-
puB 3abe3neyvye 36iNblLEHHA BPOXAMHOCTI, MONINWEHHA AKOCTI 3epHa Ta eeKTUBHiLle BUKOPUCTAHHSA a30Ty, WO AAE 3MOTY
3HUXyBaTW 6330BY HOPMY AOLABAHHSA B I'DYHT MAaKPOENEMEHTIB.

Knrouosi cnosa: spoxaliHicms; copm; CipkosMicHi 006pusa; MakpoesemeHmu; npomein; ¢pakyii 6iixa.

30 BBCH32

3aBISAKU 100pe PO3BUHYTIN, JINIIN HIK Yy
SKMTA, AYMEHIO Ta IIIeHUI[l, KOPeHeBl CrucTe-
mi [7]. CopTu BiBca MaiOTh BUCOKY aIalITUBHY

Bctyn

Osec mociBuuit (Avena sativa L.) e Basmn-

BOIO IIJIA JIIOAel, TBAPHH 1 JOBKIJIJIA KYJIbTY-
poio [1-3]. Bin momupenuit y perioHax 3 BoJIO-
TUM KJIIMATOM Ta IIPOXOJOJHUM JIITOM, ajie
Kpaile HIK OLJIBIIICTH 3€PHOBUX BUTPHUMYE 1
cyxl ymoBH [4—6]. BBaskaioTs, 1110 oBec MeHIII
BUOATJIMBUI JI0 IPYHTY, OCKIIBKA BUKOPUCTO-
BY€ BOJIOTY 3 TJIMOOKUX HOTO TOPU3OHTIB 1 IO-
SKUBHI eJIeMeHTH 3 MEHII PO3YUHHUX (POopM
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Roman Fediv
https://orcid.org/0009-0006-8946-358X
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3natHicTh [8—10] Ta MOKYTH (hopMyBaTH BHUCO-
KOSIKICHE 3€PHO 34 PI3HUX YMOB BUPOIILYBaAHHS
[11-13]. BogHouac copTu mIiBYacToro pisHo-
BUY XapaKTePU3YIOThCI XapPUYOBOIO Ta KOPMO-
BOIO IHiHHICTIO [14—17].

Cucremy ymoOpeHHsT BiBca JOCTIIKYIOTH He-
IIOCTATHBO HABITH IIOIPH II BAMKJIHNBY POJIb Y
opmyBaHHI BposkaHOCTI Ta AKOCTI 3epHa [18—
20]. BriM, BHOCAYM JIMIIIE MAKpPOEJIEMEHTH, He
3aBIKIM MOJKJIMBO 3a0€3IIeUNTH BUCOKUM PiIBEHD
peauidariii morenriany coptiB [22]. Cipka —
CKJIQTHUK YCIX POCUHHUX OLIKIB 1 HU3KH iTO-
ropmoHiB. OnTuMasibHe 3a0e3IIeYeHHs Hero Poc-
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PocnuHHuymso

JIMH TapaHTye PYHKIIOHYBAHHA B IXHIX TKAHU-
Hax (DepMEHTIB, CHHTE3 SIKICHOIO POCIMHHOTO
0l71Ka ¥ aMIHOKHCJIOT. bes 1boro ejieMeHTy picT
1 PO3BUTOK COPTIiB BiBca HEMOIKJIUBI, a KO0 He-
cTadva JIiMITye BUKOPHUCTAHHS JIOCTYIIHOTO a30TY,
110 3YMOBJIIO€ 3HMKEHHS BPOYKAMHOCTI ¥ TIOTip-
IITeHHs AKO0CTL 3epHa [23, 24].

Mema docnidocers — BCTAHOBUTH IIOTEHIIIAJL
YPOKANHOCTI Ta SIKOCT1 3epHA COPTIB BiBca IIO-
ciBHOro (Avena sativa L.) 3amesxHo Bl JKHUBJICH-
HS ¥ IIOTOJTHUX YMOB.

Marepianu Ta meToAMKa AOCNiAKEHD

[lonboB1 mOCTIMKEHHS IIPOBOAMIIN BIIPOIOBIK
2021-2023 pp. y CTauiOHapHOMy ;[ocm,ui Ra(be,u-
PY POCIMHHUIITBA BmorcpeMneHoro nl,upos,umy
Hamonansaoro yHiBepcurery O6lopecypciB 1
mpupogokopuctyBauus Yrpainm (HYBill
VEpainn) «ArpoHomMivyHA HOCJIITHA CTAHIILSI»
(c. ITmennune, Bacunpkisebkmii p-H, KuiBcbka
00.1.). Il TepuTopisa, BIAIIOBIIHO J0 HPHPOISHO-
KJIMATHYHOIO pPaMOHYBAHHS Y KpalHu, HaJe-
sgnTh 0o 3oHM IliBHIumOro Jlicocremy, Cepen-
HBOIHIIIPOBCHKO- By3bKOIr0 mMprpoIHOro OKPyTYy,
@acTiBCHKOT0 PaMoHy.

fpyHTOBHfI MHOKPHB T'OCIIOJAPCTBA IOCJILIHOI
CTAHIIl CKJIAZAETHCA 3 MEKLIBKOX I'PDYHTOBHUX
pisHoBHIHOCTeH. HafromoBHIIIMMY 3 HUX € TH-
OBl MAJIOTYMYCHI, KPYIIHOIIMJIyBATO-CEPe-
HBOCYIVIMHKOBL 34 TPAHYJIOMETPHUUYHHM CKJIA-
IOM YOPHO3eMM, HA SKHX PO3TAIIOBAHA IIepe-
BayKHA OLIBLIICTH OB ciBo3MiHE. IpyHTH
IIBOTO THUMY J00pe TyMyCcOBaHI, TOMY MAalOTh
TeMHe 3a0apBJieHHs ¥ 3HAYHY TJIMOWHY, I0-
CUTH OCTPYKTypeHi. BoHu OaraTti Ha IOKHUBHIL
eJeMeHTH, iXHl (PI3WYHI Ta MEeXaHIYHIl SKOCTI
CIIPUATJIMBI [JII BHUPOIIYBAHHS KyJIbTYPHUX
pocimH. BmicT rymycy B opHOMY IIapl CTaHO-
BUTL 4,4%; pH — 6,8-7,3; emHlcTh BOMpaAHHI —
30,7-32,5 mr-exB Ha 100 r rpyuTry. OTike, IpyH-
TOBA BiAMIHA € TUIIOBO AJIA 30HU JlicocTemy Ta
3amimae 54,6% ii TepuTopii.

LIopHoaeM TUILOBUH MaJOIyMyCHUH Xapak-
TEePU3yETHCA 3SHAYHUM BMICTOM BAJIOBUX 1 Py-
XOMHX (POPM IIOKHMBHUX PEYOBMH. 32 BMICTOM
y mapi rimouaon 0—20 ¢M JIerkorigpoJiisoBa-
Horo asory (7,6 mr Ha 100 r) rpyHT € MaJjo3a-
OesIeueHNM; PYXOMOTO docdopy (10,0 mr mHa
100 r) — cepeguim; ooMiHHOTO Kasaio (7,8 Mr Ha
100 r) — cepengubosabesmeveHnM. Jacrka 3a-
ragpHOro asory B mapi 0-20 c¢cM CcTaHOBUTH
0,21%.

ITonwoBl mocainu 3akaagalId BiOIIOBLIHO IO
cXeMH, IpencTaBjeHol B Tabaumi 1, gabdopa-
TOPHI IIPOBOAWJIN B HABYAJBHO-HAYKOBIN JIia-
bopaTopil «AHAJITHYHI HOCILIMKEHHSI B pPOC-
AuHHEUITBY kadenpu pocanuaursa HYBill
VYrpaiawu.
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Tabnuys 1
CxemMa nonbLoBOro AoCAigy

CopT - pakmop A y,U,OI\?FE)E*HHH - ¢pakmop B c
‘HenTyH" (koHTpOAb) KoHTponb -
‘Nerinb HociBcbkuit’ N, P K+ N, -
‘CeiTaHoK’ NoPeoKeo + N -
‘3akar’ NooPooKoo *+ N -
3y6p’ N120P120K120 + N -
‘Anbbatpoc’ N, P, Ko+ Ny 11,25
‘AiBopi’ N60P60K60 + N 22,5

NooPooKoo + N, N 33,75
120" 120 120+ N30 45’0

‘MipxuenenHs N, npoBoaMnn Ha BCix BapiaHTax, OKpiM
KOHTposio, y MikpocTaaii BBCH 32,

Jls1s1 mocutimeH s 00paJI COPTH BiBCA IIOCIBHO-
I'0 BITYM3HAHOI CEJIEKIN, BUBEIEHI CeJIEKITIOHepa-
mu HoclBebkol cestekiniitHo-qociaaol craHiii Mu-
POHIBCHKOrO 1HCTUTYTY mienuitl imexi B. M. Pe-
mecina HAAH Vipaium. A came: ‘Hemryw (pik
peecrparmii — 2005), Jleriupr Hociseprmit' (2018),
‘Ceiranor’ (2016), ‘Bakar’ (2009) 1 ‘Byop’ (2018).
Taxosx BUBUAIM OBA COPTH 1HO3EMHOL CEJIEKINI —
‘AmpoaTtpoc’ (KWS, Himeuuwnta; pik peecrpartii —
2019) Ta ‘Aitopt’ (Baaren-Yuion I'moX, Himeudn-
Ha; pik peecrparii — 2011). Korrpossaum OyB
IITAPOKO ITOIMUPEHUH Y BUPOOHUIITBI Ta HAMCTAPi-
LM cepen TocamKyBaumx copT ‘Hemryw'. V mpo-
1meci ciBOM BWKOPHCTOBYBAJIM 0a3oBe HACIHHSI,
OTpHMAHe BIIl yCTAHOB-OPUTIHATOPIB.

Bigmoimeo 1o cxemu mocaimy, BHOCHIN MiHe-
paJsibHe nmobpuso «Ilomidocka 8» 3 ymicrom eJe-
menTiB xkuBienHs NP, K S . 3a itoro mona-
BaHHSA BUPIBHIOBAJIH JI03Y asoTy, BHOCSYH «AMi-
a4yHy cesiTpy», a00 HITpaT amMOHIo (CymMapHUMA
ymict as3ory — 34,4%). Ile moOpuBO Takox BUKO-
PUCTOBYBAJIM [IJIs TPOBEIEHHS ITKUBJICHHS
asoroMm Ha Mmikpoctanii BBCH 31-32, mro Bimiro-
BiZae pasl movyaTKy BUXOIY B TPYOKY.

Iltoma 00ikoBOI miasaHkM craHoBUIIA 25 M2
3a YOTUPHPA30BOI0 ITIOBTOPeHHs. Po3mirieHHs Ba-
piauTiB cucremarudte. Hopma BuciBy — 4,5 Mt
cxosxux Haciaua/ra. CiBOy 3mMMCHIOBAJIN 34 HA-
CTAHHS TeXHOJIOTIYHOI CTUTJIOCTI IPYHTY: 1 KBIT-
Ha 2021 p., 5 kBiTHa 2022 p. Ta 22 Gepes3Hsa
2023 pory.

BakaagaHHa JOCIIAIB, OIIHIOBAHHSA MaTepia-
a1y, (beHOJlorqul CITOCTEePEsKeHHs Ta 010MeTpuY-
HI BHUMIPIOBAHHS pPOCIHH, 30MpaHHS BPO-
JKa0 BUKOHYBasn BimmoBimuo g0 «Meromuknm
IIPOBEIEeHHS eKCIIePTU3N COPTIB POCJIIUH TPYITH
3€PHOBUX, KPYITSTHUX Ta 3¢PHOO000BUX HA IPHU-
JATHICTD [0 MOLIMPEHHSI B Y KPalHi».

YposxaiHICTh OCHOBHOI Ta IIOOIYHOI IIPOIYK-
i BU3HAYAJIN ITOIIJITHKOBO, METOIOM CYITL/Ib-
HOT0 00JIIKY, BIIOMPAIOYH CePETHIO npo6y 3epHa
JIJIsT BCTAHOBJIEHHSI BOJIOTH, (PI3UYHHUX 1 XIMid-
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HUX MOKAa3HUKIB foro arocti. Opgepsramy macy
3epHa BiBCa IlepeJliuyBajy Ha Bpowai 3 1 ra,
BPaxXOBYIOUM 3aCMIYeHICTH 1 BOJIOTICTH y TIepe-
paxyHry Ha 14% Bosorocti. Ilepen obmostouy-
BAHHAM BiIOMpPAIH «IIPOOHHUM CHII» 3 OIHOIO
IIOTOHHOTO MeTpa KOKHOTO BaplaHTa JJisd BU3-
HA4eHHs CTPYKTypu Bpoxkawn. IloaboBl gocii-
JKeHHs 3AIMCHIOBAIN BLIIIOBIIHO 10 METOIMK
mocsrigHol cupasu [24, 25].

J1J1s1 TTIOPIBHAIBHOTO aHAaJII3y ITOTOJHUX YMOB
POKIB IIpOBEIeHHS ,I[OCJIi,IDReHB po3paxoByBaIu
Roed)lmeHTI/I cyTTeBOCTl Bigxuiaens (Kc) ese-
MEHTIB arpOMeTeopOJIOITIHOIO0 PesKUMY II0TOY-
HOT'0 POKY B1J cepeIHix 0araTopiayHuX, BUKOPHC-
TOBYI0UYH POPMYJIY:

Xi-X)

K.=—;

ne K — xoediIlieHT CyTTeBOCTI BIIXUIeHb; X; —
€JIEMEeHTH IIOTOYHOI morogu; X — IIOKA3HUK ce-
peIHbOl 0araTopivyHOl BEJIMYWHU; 0 — CEPEeIHE
KBaJIpaTUYHe BIOXMJIEHHSA. PiBennb KoediirieH-
TIB CYTTEBOCTI BIIXMJIEHD BIAIOBIIAE TAKIHA I'pa-
namii: K < 1 — ymoBu, HaOIm:KeH] 10 3BUYAl-
Hux; K = 1,2 — ymoBH, 110 CYyTTEBO BIIPI3HAIOTD-
cd Bl cepennix 6araTopiunux; K > 2 — ymosn,
HaAOJIMsKeH] 10 piaKicHuX [26].

AxicTs 3epHA BU3HaYaM B TabopaTopii «AHa-
JITHYHL JOCIIIMKEHHS B POCIMHHUIITBIY Kade-
npu pocmaauirrea HYBIll Vipaiuu, Bukopuc-
TOBYIOYU MeTO]T 1HQpauepBOHOI CIIEKTPOMETPIi,
Ha npmiam «Infratec 1241 FOSS». Jla amasi-
3yBAaHHS 3 KOYKHOTO OKPEMOTO BapiaHTa B1IOU-
paJi oYuIleHy Ipoby 3epHAa, Ky IOMIlIAIu B
kioBeT. Moro BeraBsm y IpHUIIaf i mes «CKa-
HyBaHHs» OTPUMYBaJIU JaHi I0/[0 BMICTY B 3€p-
HI mnporeiny. OpaxiifiHuii crjgang OLIKIB
3’sicopyBastn 3a metogukon Ocbopua [27].

MaremaTtuute 00poOJIeHHS PE3yJIbTATIB J10-
CITTKeHHSI TMPOBOIUJINA, 3aCTOCOBYIOUH IIPO-
rpaMHui naker Statistica 10.

Pe3ynbTatu gocnigxeHpb

JI71st TTIOpIBHSIIIBHOTO aHAaJII3y ITOTOJHUX YMOB
POKIB IIPOBEIEHHS IOCTIIMKEHb, IKl PISHUJINCS
3a cepeHbOI000BUMHU TeMIIepaTypPaMu Ta KiJib-
KicTI0 omafdiB, O0yJi0 po3paxoBaHO KOEIIEHTH
CYTTEBOCTI BIAXMJICHHS IIOKA3HUKIB Bl 6araro-
pIYHUX TaHUX.

CepenubomoboBa Temmeparypa y 2021-
2023 pp. mepeBakHO Bl,Z[HOBl,I[aJIa ycepeTHEeHUM
O0araTopiYHUM JaHUM, BTIM 3HAYHO II€PEBUIILY-
Basa ix y 12 mexanax (16,7%) 1 CyTTE€BO 3HUIKY-
Basacsa B 11 (15,3%) (tadu. 2).

Tabauus 2
KoedhiuieHTu cytTeBOCTI BigxuneHb cepefHbof060BUX TeMnepatyp Bif 6aratopiuHux gaHux
pi Micaub

1« Rlekapa I i I v v VI VII | VII

1 0,4 -1,2 -0,2 -1,0 -0,1 -1,0 1,1 -1,1

2021 2 0,7 -1,6 0,0 0,4 -0,6 0,6 1,0 -1,0

3 1,1 0,4 -1,2 -1,1 -0,6 1,1 0,9 -1,1

1 0,7 1,3 -0,9 0,1 11 1,0 -0,4 0,5

2022 2 0,2 15 -1,0 -1,1 -0,6 0,6 -1,0 0,0

3 1,0 0,5 0,5 0,7 -0,5 -0,2 0,2 0,4

1 11 -0,1 11 1,0 -0,9 0,0 -0,7 0,7

2023 2 0,9 0,1 1,0 0,8 1,2 -1,2 0,0 1,0

3 0,0 -0,9 0,6 0,4 1,2 -0,9 -1,1 0,7

Cepennn go6osa temneparypa | oo | _, 0 | 03 | g4 | 149 | 178 | 190 | 184

noBiTps, 6aratopiyHi gaHi

Onagy BIIPOOOBIK IOC/IIOMKEHBb OYyJIM JOCHUTH
HEepIBHOMIPDHUMU ¥ 3arajioM HemoctaTHIMH (44
mexanm i3 72). CyTTeBom iX HecTavyerw Xapakre-
pusyBasaca 21 gekajia, yMOBH Iiie OfHiel Oy
HAOIMKEHIMH 0 PIOKICHHX. SHAYHO OlJIbIIIH-
MU 3a 6araTopidyHi JaHl OyJIu MOKA3SHUKU K1JIb-
Kocri oramiB auire 10 gexaz (Tabs. 3). 3arasomM,
MOCYIILIMB1 YMOBH II€PEBAMKAJIN I YaC AKTUB-
Hol Bereraiii KyaeTypu y 2022-My Ta B OKpeMi
nepiogu 2023 poxy.

Vmo0peHHs Ta IIOroqHI YMOBH BEreTAallil CyTTe-
BO BILIMBAJIA HA BPOMKAMHICTL BiBca (Tabir. 4).
Haii6inbmm ii 3HaYeHHs B yCl POKK JOCIIIIMKEeHb
meMoHcTpyBam coptu ‘AfiBopi’, Jlerimp Hocis-
chrmit 1 ‘3akar’; HAHUKY1 B KOHTPOJILHOMY Ba-
pianTi (2,38; 2,02; 2,44 v/ra y 2021, 2022,
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2023 pp. Bigmnosigao) — ‘Herrryw’. Cepenmiit pi-
BeHb yposkaitHocti 3a 20212023 pp. y KOHTPOJIb-
HoMy BapiauTi OyB Takum: ‘Henryw — 2,28 1/ra;
‘Jlerins HociBepruit’ — 2,64; ‘Caitanox’ — 2,50;
‘Barkar — 2,70; ‘3Byop— 2,71; ‘Anpbarpoc’ —
2,60; ‘AsiBopi’ — 2,81 T/ra. A ii ycepemHeHwuit
IIPUPICT B1J BUKOPHUCTAHHS JOOPUB, HA SIKI I10-
3UTHBHO pearyioTh yci coptH, craHoBuB 0,32—
2,83 1/ra; makcumanpuui — 1,24-2,73 1/ra B
‘AI/IBopl 3a 301IbIlIeHHA 1103 n06p1/113 I[o;[aTRo-
Bl IIPHPOCTH BPOKAMHOCTI Bl BHECCHHS CIpKH
st copry ‘Henryw’ cramosmium 0,26-0,39 T/ra;
‘Jlerinp Hocisebxmit’ — 0,47-0,49; ‘CeiTamox’ —
0,23-0,66; ‘Bakar’ — 0,39-0,64; ‘Byop’ — 0,41—
0,54; ‘Ansoarpoc’— 0,58-0,78; ‘Aiisopi’ — 0,34—
0,66 T/ra.
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Tabauuys 3
KoediuieHnTu cytreBocTi Bigxunenb cymu onaaie Big 6aratopiuHux gaHux
. Micaub
Pik flexapa I i I v : v VI VII | VIII
1 1,3 1,8 -1,7 -0,1 0,7 0,8 -0,1 -0,4
2021 2 -16 | 07 | 07 | -08 | 14 | -01 | 16 | -16
3 1,7 -1,3 -0,6 -0,5 1,6 -1,2 -0,9 1,5
1 0,8 -0,1 0,0 0,2 -1,0 -1,0 -2,0 -0,3
2022 2 -01 | -10 | -1,1 | 09 | =03 | -1,9 | 00 | -13
3 0,6 -1,2 -0,5 1,3 -1,0 -1,4 -1,1 -0,5
1 -0,6 0,3 -1,8 1,7 -1,0 0,6 -1,6 -2,1
2023 2 -2,0 -1,0 0,5 0,9 -0,4 -1,8 -0,2 -3,2
] 3 0,3 0,5 1,2 -0,2 -04 0,5 0,7 0,5
Cepena MICAUHA KINbKICTb | 5 | 330 | 290 | 384 | 433 | 739 | 729 | 57,8
onapis, 6araTopiyHi faHi
Tabauuys 4
VYposxaitHicTb copriB BiBca, T/ra (2021-2023 pp.)
Copt - ¢pakmop A
Yaobpenn’ — axmop B ‘HenTyH'’ Holges?:l(bmﬁ’ ‘CBiTaHok’ | ‘3akat’ | 3y6p’ | ‘Anbbatpoc’ | ‘AiiBopi’
2021 p.
KoHTtponb 2,38 2,72 2,68 2,92 | 2,74 2,78 2,96
N,,P.oKso 2,78 3,91 342 | 392 | 388 | 364 4,04
N,,PoKe 3,12 4,21 378 | 426 | 416 | 3,98 4,46
NooPooKso 3,48 4,48 399 | 466 | 442 | 412 4,98
N 0P 10K 3,96 4,94 436 | 504 | 482 | 454 5,04
2oPsoKsoS 1105 3,04 4,49 398 | 432 | 446 | 4,24 4,52
NoPeoKeo S 225 3,44 4,84 454 | 48 | 478 | 448 4,98
NooPooKooSs575 3,96 5,18 488 | 522 | 512 | 508 5,32
aoProoKinoSes 4,38 5,64 512 | 558 | 545 5,32 5,66
2022 p.
KoHTponb 2,02 2,32 2,2 2,31 2,3 2,21 2,38
N,,P, K 2,34 3,26 3,02 3,56 | 3,23 3,04 3,64
N P K 2,58 3,69 3,32 3,88 | 3,61 3,66 3,98
No P K., 3,06 4,02 368 | 412 | 398 | 3,94 4,23
NP K 3,34 4,48 398 | 439 | 428 | 424 4,38
1oP2oKeS 15 2,56 3,72 326 | 389 | 368 | 384 3,98
NooPeoKeo S 22 2,98 4,23 356 | 427 | 417 | 4,02 4,37
NooPooKooSs55 3,21 4,64 388 | 466 | 451 | 441 4,61
P rooKioSes 3,66 4,92 404 | 484 | 482 | 474 4,99
2023 p.
KoHTponb 2,44 2,88 2,62 2,88 | 3,08 2,82 31
N,,P.oKo, 2,68 4,32 356 | 404 | 428 | 3,68 4,48
NP oK, 3,02 4,68 388 | 442 | 468 | 4,08 4,82
NooPaoKso 3,64 4,99 412 | 487 | 496 | 456 5,14
N 0P oK oo 4,04 5,26 448 | 498 | 502 | 488 5,24
0Pk 105 2,99 4,69 346 | 448 | 448 | 462 4,68
NeoPeoKeo S 225 3,43 5,09 448 | 496 | 488 | 498 5,08
NooPooKooSs5s 4,06 5,44 502 | 55 | 514 | 512 5,51
0P rooKiaoSes 4,48 5,84 522 | 592 | 548 | 534 5,98
HIP,,,: dbakTop A - 0,26; aktop B - 0,31 7/ra

"Mipxuenenns N, npoBoannu Ha BCix BapiaHTax, OKpim KOHTpoNIo, y MikpocTaaii BBCH 32.

BasxkuBoo 03HAKOI SKOCTI 3€pHA € BMICT Y
HBOMY OLJIKIB, IKUI MOKe CYTTEBO 3MIHIOBATHUCS
3aJIEKHO Bl €KOJIOTTYHUX 1 TeXHOJIOIYHUX YNH-
HukiB [12, 23]. 3a pesysapraTramu aHATII3Y, KiIb-
KICTh IPOTEIHY B 3€pPHI ICTOTHO BapioBaJsacs Je-
pe3 BILIUB IIOTOJTHUX YMOB Ta CUCTEMHU YI00peH-
Hs (TtabJt. 5). CopTu BiBca ITO3UTUBHO pearyBajiu

242

Ha IIBUINEHHS HOPM BHECEHHS MaKpoeJeMeH-
TiB. YMicT O17IKa B KOHTPOJILHOMY BapiauTi OyB y
mesxkax Big 9,4 (‘Saxar’) mo 10,5% (‘A#iBopl) i He-
3HA4YHO pisHMBCA 3a Bukopucranua N, P, K,  +
Nso BBCH32 10,2-10,8%; NGOPGOKGO N%o BBCH32

10,4-11,2%; N P, Ko + Ny ppons, — 11,0-11,8%;

N, P.,K,*+N 11,4—12,4%.I[0,uaTROBe

1207 120 30 BBCH32
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BHECEHHS CIPKU JAJI0 3MOTy 30LJIBIIMUTH KiJIb-
KicThb mTporeiny Ha 1,3—1,8%, mopiBHIOIOYH 3 Bapi-
aHTaMM 3 OJHAKOBOI HOPMOK MaKpOeJIeMEeHTIB
IIJISI BCIX COPTIB.

3a 03HaK010 a0COTI0THOTO BMICTY IIPOTEIHY Ta
peakIfiern Ha J0JaTKOBE JKUBJIEHHS COPTH MO-

9,4-12,4%; ‘Jlerinp HociBepkmit’ 1 ‘CBiTanor’ —
10,2-12,8; ‘Byop’, ‘Anpbarpoc’ Ta ‘AiBopi —
10,2-14,1%. EderTuBHICT, HAKOIMYEHHS IIPO-
TeiHy 3a IIIBUINEHHS HOPM BHECEHHS H0OpHB
TaKOK HEOJHAKOBA B Pi3HUX copTiB. KybKicTh

0inka B ‘AiiBopi 3a Buropucrauaa N, P K~ +

120 120 120

AKYTb HaJIexKaTH 10 pisHux rpagamii. Tax, ‘He- N, ... cranosuma 12,4%; B copry Henryn —
orys 1 ‘3akar’ Masau mokas3HuUKHM Olika B 3epui  11,4%.
Tabnuysa 5
Bmict cuporo npoteiny B 3epHi coptiB BiBca, % (2021-2023 pp.)
Copt - pakmop A
Hopma po6pus” - , ) Terins . . 1.1 1. Cepegm’ﬁ
¢akmop B HenTyH HociBChKuii’ CeiTaHok' | ‘3akat’ | ‘3y6p’ | ‘Anbbatpoc’ | ‘AitBopi BMiCT
KoHTtponb 9,6 10,3 10,2 94 | 10,2 10,4 105 |10,1+0,33
N,,PLoK,, 10,2 10,5 106 | 104 | 104 | 106 108 |10,5+0,14
NyoPs K 10,4 10,9 11,0 10,9 | 10,8 111 11,2 |10,9+0,17
N P K90 11,0 11,4 11,5 11,3 | 114 11,6 11,8 |11,4+0,18
NP K 114 118 1,7 | 11,7 | 121 | 121 124 |11,9+0,27
NooPooKsoS s 11,8 12,0 121 | 11,9 | 127 | 125 12,8 |123+£035
oPsoKeo S 225 12,0 12,1 124 | 120 | 131 130 13,7 |12,6 £0,56
0oPooKsoSs37s 12,2 12,5 126 | 123 | 137 | 138 139 |13,0£0,69
N ,oP oK oS 12,4 12,7 128 | 125 | 140 | 141 140 |13,2+0,70

"MipxuenenHs N, nposoannn Ha BCix BapiaHTax, OKpiM KOHTPONIO, y MikpocTaaii BBCH 32.

Beenenus B cucremy ymoOpeHHS J0CTATHBOL
KIJTBKOCT1 CipKHU Ta Oe3rocepe i 11 BILUIUB 3y-
MOBJTIOIOTH e€()eKTHBHIIIIe BUKOPUCTAHHS a30-
Ty, 1[0 CIPUSIE IT1IBUIIEHHIO BMICTY IIPOTEIHY B
3epHi.

Biiku sepHa BlBca CyTTEBO BLIPI3HAKTHCA BL]
Ol7KIB 3epHA IIIIEHUII, KUTA Ta SAIMEHI0 3a
dparmiiamm craagom. OcTauHIH, 10 BU3HAYE-
HO B IIpOIleci #Ooro BCTAHOBJIEHHS Ta aHAJII3Y-
BAHHS, OLJIBIION MIPOI 3MIHIOETHCS IIiJ BILIM-
BOM CHCTE€MHU yI0OpeHHs, HIK copTy (Tabi. 6).
[IepeBaskanpHOIO (pakKilielo B 3epHlI BiBca €

TJTIOTEJIIHY, TIOTIM — IIPOJIAMIHU Ta TJIOOYJIIHM.
3’sicoBaHoO, 1110 BMICT PPAKINHM 3aHacHuX OLIKIB
30LIBIIyeThCS 3a IIABUINEHHS HOPM ITOOpHB 1
JIOOATKOBOI'0 BHECEHHS CIPKIH.

Amnauis dppaxrIfiitHoro ckiaay OLJIKIB IIOKA3aB,
1110 Y KOHTPOJIbHOMY BapiaHTi (0e3 100puB) BMICT
ansoyminis (17,0-19,3%) 1 rmobyaimis (20,1—
21,6%) OyB HAUBUIIUM 1 HECYTTEBO 3MIHIOBABCS
3aJIesKHO B1J COPTY.

Yacrra TaKuxX 3amacHUX O1IKIB, SK IIPOJIami-
HHM Ta IJIIOTEJIHH, CyTT€BO MimBHUINMMiIacsa (o
28,4-30,2 ta 34,8-36,2% BI1OIIOBIIHO), IIOPIB-

Tabauys 6
BmicT chpakuyii 6inkis y 3epHi copris BiBca nociBHoro, % (2021-2023 pp.)
Copt
MokasHuk | ‘HentyH’ ﬂ.eriHb ., | ‘CeiTaHok’ | ‘3akar’ | ‘3y6p’ | ‘Anbbatpoc’ | ‘Aitsopi’
HociBcbkum
AnbbymiHu
KoHTponb 16,3 15,3 16,6 145 | 154 15,3 15,6
NumK120 16,6 15,1 15,9 14,2 | 15,2 15,2 16,0
NIZOPIZOKIZOS[.5 13,3 12,1 14,1 12,3 | 13,0 12,4 12,2
Mno6yninu
KoHTponb 20,5 20,8 20,9 209 | 21,0 21,0 20,6
NmPlZOK120 20,7 21,3 21,4 22,2 | 21,6 215 20,3
leoF’lzoKlZOS45 21,4 21,9 21,6 21,8 | 22,0 22,2 21,8
MNponamiHu
KoHTponb 29,1 29,1 28,0 289 | 295 29,2 29,2
N,oP 120K oz 29,0 29,2 28,2 28,7 | 295 29,3 29,4
N,oPooKp0Ss | 29,9 30,0 28,4 29,8 | 30,2 29,8 29,8
MioTeninu
KoHTponb 338 34,4 34,3 349 | 334 33,9 34,3
N_oP oK 20 33,7 34,4 34,5 349 | 337 34,0 34,3
N120P120K120545 354 36,0 359 36,1 | 348 35,6 36,2
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HIOIYM 3 KOHTPOJIBHUM BaplaHTOM, 3a 301JIb-

IIEHHsS HOPM BHECEHHS I00pHMB, 30KpeMa
N120P120KIZOS45 + NBO.
BucHoBku

OrpumaHl pes3yabTaTH JOCIIIMKEHDb Ial0Th
3MOT'y OIITUMI3yBATH COPTOBY CHUCTEMY yI00pEH-
Hs BiBca JJIs yOpaBJiHHSA GOpMYyBaHHSIM BpPO-
SKAHOCT1 Ta SKOCTI 3epHAa 3aJIesKHO Bl HAIIPS-
MIB 010 BUKOPUCTAHHSI.

Vel mocmimsxeHi COPTH BiBca € BUCOKOIIPOOYK-
TUBHUMH Ta 3aJIEKHO BiJT HOpM J00puUB dopmy-
10Th Bposkal Ha piBHi 3,33—5,54 1/ra. Copt ‘Hem-
TYH JIeI0 IIOCTYIIA€ThCS 1HIITUM 34 BPOKAMHIC-
TI0, BTIM Mae€ 3epPHO 31 3HAYHUM BMICTOM 010J10-
TIYHO IIHHUX (PpaKIii OlIKAa.

Brecenns cipkoBmicHUX 100pHUB 3a0e3medye
301JTBITIEHHST BPOYKANHOCTI, ITOJIIMIITTeHHS STKOCT1
3epHa Ta edeKTUBHIIIEe BUKOPUCTAHHS a30TY,
0 J1ae 3MOTY 3HUIKYBATU 0a30By HOPMY J0/1a-
BAHHS B IPYHT MaKpPOEJIEMEHTIB.
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Purpose. To determine the yield potential and grain qua-
lity of varieties of oat (Avena sativa L.) as a function of the
nutritional and climatic conditions. Methods. Field, labora-
tory (grain quality determination) and statistical methods
were used in the research. Results. Using different fertiliza-
tion systems, seven oat varieties were studied, of which the
most productive were Ayvori’, ‘Lehin Nosivskyi” and “Zakat'.
The greatest increase in yield due to the use of fertilizers
in 2022-2023 (1.24-2.73 t/ha with average increases of
0.32-2.83 t/ha) was observed for the cultivation of the Ay-
vori’ variety. Additional increases due to the introduction of
sulphur, compared to the options where only nitrogen, phos-
phorus and potassium were used, were observed for the va-

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2023, Vou. 19, No 4

rieties ‘Neptun’ — 0. 26—0.39 t/ha; ‘Lehin Nosivskyi’ — 0.47-
0.49; ‘Svitanok” — 0.23-0.66; ‘Zakat’ — 0.39-0.64; ‘Zubr’ —
0.41-0.54; ‘Albatros’ — 0.58-0.78; ‘Ayvori’ — 0.34-0.66 t/ha.
The average yield of the control varieties in 2021-2023 was
as follows 2.28 t/ha — ‘Neptun’; 2.64 — ‘Lehin Nosivskyi’;
2.50 — ‘Svitanok’; 2.70 — “Zakat’; 2.71 - “Zubr’; 2.60 — ‘Al-
batros’; 2.81 t/ha — Ayvori’. Increasing the rate of nutrient
application to the soil helped to improve grain quality. Thus,
with the addition of N, PooKoo + Ny aacisar the protein content
in the grain was within 10.2-10.8%; N P, K.+ N

10.4-11.2; NyP, Koy + Ny o, — 11.0-11.8; N, P K+
N, gacisz = 11.4=12.4%. The addition of sulphur to the fer-
tilization system resulted in a more efficient use of nitro-

30 BBCH32
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gen and therefore an increase in the protein content of the
grain of 1.3-1.8% compared to the options where the rate of
macronutrients was the same for all varieties. The content of
albumins and globulins was higher in the grain of the con-
trol variant (17.0-19.3 and 20.1-21.6% respectively) and
did not vary significantly between varieties. The amount of
reserve proteins — prolamins and glutelins - increased (from
28.4-30.2 to 34.8-36.2%) with an increase in fertilizer
rate, especially with the introduction of N, P K S +N_.

. . . 120,120 V120745
Conclusions. All investigated oat varieties are highly
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productive and give yields in the range of 3.33-5.54 t/ha,
depending on the fertilizer rate. The variety ‘Neptun’ is
slightly lower in yield than the others, but has grain with
a significant content of biologically valuable protein frac-
tions. The application of sulphur-containing fertilizers in-
creases yield, improves grain quality and allows a more ef-
ficient use of nitrogen, which makes it possible to reduce
the basic rate of addition of macronutrients to the soil.

Keywords: productivity; variety; sulphur fertilizer; macro-
nutrients; protein; protein fractions.
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MpoAYKTUBHICTbL NWEHUL M'AKOT 03MMOr0 TUNY PO3BUTKY
copty ‘llyma ofecbKa’ 3anexHo Big ocobauBocTei
CTepHbOBOI0 00POOGITKY I'pYHTY

M. M. KopxoBa'’, I. B. CmipHoBa?’, H. B. HikoHuyk!, b. M. Makapuyk?

Mukonaiscbrull HayioHanbHUl aepapHull yHisepcumem, sya. I. [oHz2ad3e, 9, M. Mukonais, 41400, YkpaiHa,
“e-mail: korhovamm@mnau.edu

?Taspilicbkuli OepxxasHuli azpomexHonoeiyHull yHisepcumem imeHi [imumpa MomopHozo, syn. Xykoscbko20, 66,
M. 3anopixxsa, 69600, Yepaina

MeTa. Bu3Hauntit BNIMB NOBEPXHEBOTO 06POGITKY I'PYHTY, AKWI BUKOHYIOTH 33 AONOMOr0I0 Pi3HUX CiNlbCbKOroCnofapCcbkux
MaLlWH, Ha NOro 3abyp’AHEHICTb, IHTEHCMBHICTb PO3KIaAaHHA POCIMHHUX PELUITOK AYMEHIO 03UMOTO Ta BPOXKAMHiCTb HACTYNHOT
KyneTypu (nwenuui o3umoi copty ‘flyma ogecbka’). MeToau. Y npoueci [ocnigkeHb NocayrosyBanucs 3araibHOHayKOBUMMY,
cneuianbHUMK, NONLOBUMM, MAaTEMATUYHO-CTAaTUCTUYHUMM T PO3PAXyHKOBO-NOPIBHANLHUMK MeToAamu. Pe3ynbraTu. B ymo-
BaX NepeHacuyeHHs CiBO3MiH 36pPHOBUMU KYIbTYPaMM Ta 3aCTOCYBAHHSA PeCYPCOOLLAAHMX TEXHOIOTI/ BUPOLLYBAHHS aKTyallb-
HUM € BUKOPUCTAHHA HOBUX 3HAPAAb 4115 NOBEPXHEBOrO CTEPHLOBOIO 0OPOGITKY I'PYHTY 3 04HOYACHUM MOTO KPULIEHHSAM, Nif-
pi3aHHAM KopeHeBoi cucTemMu Byp’AHIB i NOXHUBHMX 3aNULIKIB, YACTKOBUM iX 3aropTaHHAM i MyJbyyBaHHAM NOBEPXHi NoAs.
Ynpoposxk 2021-2022 pp. Haiibinblle po3knafaHHsa CTEPHi A4YMeHI0 03UMOro cnocTepiranu yepes 21 foby nicns nosepxHe-
BOro 06po6iTKY I'pyHTY poTauinHum noapidHioBayem DUCAT RST-6 — y cepegHboMy Ha 5,1-6,5% BULLi 3HAUYEHHS, HiX 3a BU-
KOpu1CTaHHs 60poHM BepTUKanbHoro 06po6itky DUCAT UVT-6 Ta kopoTkoi guckoBoi 6opoHu-nyiwmnbHuka DUCAT-2,5. HailcunbHiwe
MPOPOCTaHHA HaciHHA Oyp'aHiB i naganuui (30-37 wr./m?) nposokysas DUCAT RST-6, Hailcnabwe (13-18 wr./m2) — DUCAT-2,5.
MakcumanbHy BpoXaliHicTb 3epHa niweHuLi o3umoi copty ‘flyma opecbka’ (5,63 1/ra) y 2022—2023 pp. 0TpUMaHO 33 NOBEpPXHe-
BOrO CTEPHLOBOro 06po6iTKy r'pyHTy arperatom DUCAT-2,5. BUCHOBKU. 3a pe3ynbTaTamu NpoBeAEHUX [OCNiAKEHb BU3HAYEHO,
Lo CTEPHbOBUI1 06POGITOK I'PYHTY poTaLiiiHUM noapiGHioBavem (Hoxem-poTtopom) DUCAT RST-6 Bigpa3sy nicns 36upaHHs none-
peaHuKa (AYMEHI0 3BMYANHOTO 03UMOTO TUMY PO3BUTKY) € HANCNPUATAMUBILIMM AN NPOPOCTAHHA HACIHHA Naganuui il byp'aHis.

Knrouosi cnosa: Triticum aestivum L.; rpyHmoo6po6Hi azpezamu,; iHMeHCUBHICMb PO3KAAOAHHSA COMOMU; CXOXICMb Nadaiu-

yi ma 6yp’sHis; 2ycmoma npodykmuBHo20 CMeb0CMOol0; MACa 3epHA 3 00H020 KOIOCA; BPOXALHICMb 3epHa.

Bctyn

Haremnep, mig yac BOeHHOro CTaHy, B CiJib-
CHKOTOCIIOapChKOMY BHUPOOHUIITBI YRpaiHI/I
CYTTEBO 3MEHIIYEThCS BUKOPUCTAHHI MIHe-
pasbHUX TOOPUB 1 3POCTAITE IIHU Ha [AJIBHO-
MacTuabHl Martepianu. lle mpusBoguTh 10
HU3BKOI €KOHOMIYHOI e(eKTUBHOCTI BHUPOIILY-
BaHH: 3ePHOBUX KyJIBTYp, 30KpeMa HaNT0JI0B-
HIINIOI 3 HUX y CBITI — mmreHuIrl o3umoi [1, 2].
Bogmouac gemasti 6isbime rpyHTIB, 0COOJIMBO HA
mMBAHI KpalHu, moTepramoTb Big eposii. Came
TOMY BIIPOBAIKEHHS €HEepProolIaJHIX CII0C001B
iXHBOTO o6p061TRy, sIKe JaCTh 3MOTy 301JIBIITUTH
IPOAYKTUBHICTE CLIIBCHKOIOCIIOLAPCHKOI TeXHI-
KM Ta 3aJIy4YeHUX PecypciB y MpoIreci BUPOIILY-
BaHHS POCJIUH, € 0COOJIMBO BAYKJIUBUM B yMO-
Bax CbOrogeHHs [3—5].
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OmuauM 31 cI0CO0IB MOCUJIEHHST ITPOTHEPO3iti-
HOI CTIMKOCT1 Yepe3 3HMKeHHI MeXaHIYHOro Ha-
BaHTAKEHHS HA IPYHTU € iXHIA TOBEPXHEBUH
00pOOITOK, IO TAKOMK Ilepeadadae CTBOPEHHS
BUPIBHAHOIO HACIHHEBOTO JIOKA, 3a0e3MeYeHHST
SIKICHOTO TIiIpi3aHHs Oy sSTHIB 1 POCTUHHUX PeIIl-
TOK IIOIEPEIHbOI KYJLTYPH I PIBHOMIpHE iX
PO3IOIIIeHHS Ha ITI0BEPXHI IpyHTY [6, 7].

MinimasnbHa cucremMa 00poOITKY IPYHTY Hepes-
Oauae 3MEHITIeHHS K1JTBKOCTI Ta TJTMOMHY 00p0o0iT-
KIB 1 IIOEOTHAHHA OEKLILKOX OIEPAIlil B OTHOMY
poboUOMYy TIPOITEC], IO SHUIKYE BUTPATH €HepPTil i
qacy [8, 9]. OxHiero 3 ii roJI0BHIX IiepeBar e 30epe-
“KEHHs BOJIOTM B IIOCIBHOMY IIapi, IO CIIPHsE
BYACHOMY OTPHUMAHHIO CXOJIB IIIEHUITl O3UMOI
[10]. BoxgHouac 3ameHIieHHs TyIMOMHN 00POOITKY,
3a JTaHWUMU YUCJIEHHUX JIOCIIIPKeHb, CIIPUINHIOE
SHUKEHHS BposkaiHocTi 3epHa [11-13].

[IpoBoguT;r 00pPOOITOK IPYHTY PEKOMEHIY-
0Th Oapasdy IIcjs 30MpaHHS IIOIepeIHUKA,
100 CIIPOBOKYBATH IIPOPOCTAHHS HACIHHS
Oyp’siHIB IJId IX IIOHAJIBIIOr0 3HUIIEHHS Ta II0-
PYILINTH IIHKJIN PO3BUTKY XBOPOO 1 IIKIIHUKIB
3 METOK 3MEHINeHHA IXHBOI IIKIIJIWBOCTI B
MaoyTHbOMYy [14].

Bucoxkiit 1 cramiit yposkaiHoCcTl B CIBO3MIiHL
CTEIO0BOI 30HM Y KpaiHu, epeKTUBHIA O60poTHO1 3

247



PocnuHHuymso

€po3i€r0 Ta BIIHOBJIEHHIO POIIOYOCTI YOPHO3EM-
HUX IPYHTIB CIIpUsie iX 0e33MIHHUN IIJIOCKOPI3-
HU 00pobiTox [15].

MinimanbHa cucTeMa OOPOOITKY € IIePCIIeK-
THUBHOI 1 Mae OLIbIlle IepeBar y 30HIL CTeny,
amke 1epenbadae MyJIbUyBAHHSA IOBEPXHI ITic-
JII30MPAILHUMU PeITKaMu (IIPUCKOpPeHe Ppo3-
KJIAOAHHS IKUX € Oyske BasKJINBHM) Ta 3abearre-
uye 30epeskeHus 10 25—50 MM Bostoru [16].

HynnoBwui 06po61T01c IPYHTY, MOETHAHUMN 31
30epesKeHHsIM y TI0JIl TOKHUBHUX PEIITOK a00
3aCTOCYBaHHSM IX SK MYJIbYl, JOIIOMAarae IIo-
TJIMHAHHIO 3HAYHOI YaCcTUHH aTMOCcqepHOTo
CO, Ta miaBuIye eeKTUBHICTE BUKOPHUCTAHHS
BOJTM ¥ TIOXKMBHUX pevyoBUH [17].

[Tanrdisosa A. Ta in. [18] ycrarnoBMIIH, 1110 BPO-
SKaMHICTD 3epHa IIIIeHUITl 03UMOI MICJIs IToIepe-
JHIKA SIMEHIO Iporo masuinyerbes Ha 20,9% 3a
YMOBU [IHCKYBAHHS PEIITOK Ha TinbmuHy 10—
12 cM Ta 3acTrocyBaHHS 010/IeCTPYKTOpPA CTEPHI.

IlomepenuiMu JoCHIIsKeHHIMN TAKOMX BU3HA-
4yeHO e(eKTHUBHICTh, 3 SKOI Ha arpodi3wyHi
BJIACTUBOCTI IPYHTY BILIMBAE HOTO ITOBEPXHEBUHA
00pOOITOK PI3HUMU I'PYHTOOOPOOHUMY 3HAPSI/I-
nsivu. BomgHodac BIiUB Ha pO3KJIAIaHHS CTEPHI
IoIlepeHNKA, IPOBOKYBAHHS CXOIB Oyp sTHIB 1
dopMyBaHHSA IPOAYKTUBHOCTI HACTYIIHOI KYJIb-

Typu (rmrenuini o3umoi copty ‘Jlyma omechra’)
He BcTaHOBJIEHO [19].

Mema docniiovcerb — BUSHAYUTH BILJIUB CTEP-
HBOBOTO OOpOOITKY IPYHTY PISHHUMH ClIBCHKO-
TOCIIOAPCHKUMU MAIlTUHAMHA Ha IPOIYKTHUB-
HICTH MIMTEHUITl M SIKOI 03UMOTO THUILY PO3BUTKY
copry ‘Hyma omechra’.

Matepianu Ta MeToAMKa BOCNIAKEHD

JocmimxenHs TpoBOqUIM BIpomoBsk 2021—
2023 pp. y HaBuanpHO-HayKOBO-TIPAKTUIHOMY
meHTpl MuKo1a1BCHKOr0 HAITIOHAJIBHOTO arpap-
Horo yHiBepcurety (c. Biraromapiska, MukoJia-
iBcbKUMi p-H, MukosaiBcbka 00J1.), po3TaIoBa-
Homy B 30Hi IliBgennoro Cremy Vrpaiam. [ pysT
JOCJIIOHOIL JIIAHKN — YOPHO3€eM IIIBACHHNI BasK-
KOCYTJIMHKOBUU MaJIOTyMYCHHUH.

Cxema Doc/Iiay CKIIamajacs 3 BaplaHTIB cTep-
HBOBOTO OOpOOITKY IPYHTY PISHHUMH ClIBCHKO-
rOCIIOAaPChKUMU MAIITMHAMH, a CaMe: pyOITInM
porariiinuM moipibHIOBaYeM (HOMKEeM-POTOPOM)
DUCAT RST-6; 60poHOI0 BEPTHUKAJIBHOTO 00pO-
oitrky Verti-till (typooguckom) DUCAT UVT-6;
KOPOTKOIO JTMCKOBOIO OOPOHOIO-JIYIITAIbHUKOM
(Bapiogucxkom) DUCAT-2,5; Gopomoo 3y060BOIO
HOpYKUHHOI BaskKom (mrpuresem) LIRA XL-21.
IxHI# KOpOTKMIA omric HaBemeHo B Tadsmin 1.

Tabauys 1
0co6AMBOCTI TEXHONOFYHOrO NPoOLLECY CiNbCbKOroCcnofapCbKUX MallMH ANA NOBEPXHEBOro 06po6iTKY FpyHTY
CinbcbKkorocnoaapchbki MawmHu 0co61MBOCTI TEXHONOTYHOrO NpoLecy
CyuinbHe nonepeyHe Nigpi3aHHA POCNMHHUX PELITOK i NOBEPXHEBOTO Wapy IPYHTY,
DUCAT RST-6 YaCTKOBE YKPUTTA noaepxm’ pobpe cnyweHumMmn arperatamu, nogpibHeHHs Ta
PO3LLENNIEHHA CTEPHi.
DUCAT UVT-6 PizanbHa Ta po3nywyBanbHa fis Ha noBepxHeBoMy map1 I'PYHTY 3i cTepHelo, ii
NOAPIOHEHHS Ta PO3LLenNIeHHs, 3aropTaHHs i p0,3yLI.I,'IJ1bH‘eHHF| HUXKHIX Wapis.
DUCAT-2,5 |-|1}J,p13'aHHH I’pyHl’OBO] CKM6U 3i cTepHeto Ta Oyp’AHaMK, iHTEHCUBHE KPULIEHHS I'PYHTY Ta
nepeMilwyBaHHs Oro 3 POCIMHHUMY peWTKaMu. . ]
LTRA XL-21 PyiiHauis rpyHTOBUX Kaninapie, BUYiCyBaHHSA CXOAiB Byp'saHiB, nepepo3nofin pociuHHMX
peLToK.
ITonwoBl pmocialmskeHHs 3OliicHIOBAJIH 34 IuTencuBHICTDL PO3KIIANAMHEA IIOKHUBHUX pe-

«MeTomukomo IIpoBeIeHHS KBaTIPIKAIIAHOIL
eKcrepTu3u copriB pocaue» [20]. 3aranpHa
nioma miiageku cragosmiia 600 M2, 00J11KOBOL
— 100 m?. IloBTOpHICTH AOCTIAY TpHUPaA30Ba.
Bapiautu musa HOpiBHHHHH posMimyBaJm B
OIMH spyC y 3aIlMCaHIA B cxeMl JOCJIIAY IIO-
CJIIJTOBHOCTI, ITOCJIYTOBYIOUKUCH HAUIIPOCTIINIUM
CHCTEMATHYHUM (IIOCIILOBHHM) METOIOM PO3-
TayBaHHA TIISHOK 0e3 crangapty. Ilei me-
TOJl TAKOK MOYKHA BUKOPHUCTOBYBATHU JJIsI 3€-
MeJIbHUX MAacCHBIB 3 PIBHOMIPHOKI POJIIOYICTIO
IPYHTY, II10 IIepeBaskae Ha I0JI1, [Ie ITPOBOIUIN
MOCIIIKEeHHS.

[lepeBaskHO THIIOBI yMOBH BHIIPOOYBAHb
CIIPUSJIN SIKICHOMY II0BEPXHEBOMY OOPOOITKY
(rytmbuna — 2,6—4,5 cM) rpyHTY. ArpodoH — cTep-
HS TYMEHIO 03MMOro BHCcoTo 16,0—16,6 cM.
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IIITOK BU3HAYAJIN HA OJHOTUIIHUX JUISHKAX IIJIO-
mero 1 m? y moBepxueBomy mapi (0—5 ta 0—10 cm)
y YOTHPBOX IIOBTOPEHHAX depesd 7, 14 1 21 meHb
MICJIs MIAPI3aHHA TA 3apOo0JIEHHS B IPYHT.

anomm{o Jio IIporpamu IOCIIIKEeHb, KlJIh-
KICTh HACIHHS HAJAJIMII BCTAHOBJIIOBAJIM METO-
JOM IIPOMMBAHHS BOIOI0 (Uepe3 CHTO 3 0TBOpA-
vu 0,25 MM) 3paskiB IPYHTY, BIOIOpaHuX OypoM
(o0’em mumizapa — 90,4 cm®) Ha ABOX J1aroHasIsax
II0JIsA 3 IIAPOM 0-5cm Y TPBOX IIOBTOPEHHSX. 06-
JIK cxo,zuB Oyp’AaHIB 1 IIamaJImIIl IIPOBO/IHIIN
KLJIBKICHO-BAaroBUM MeTomoM uepes 5, 101 15 116
ImicJyist 00POOITKY IPYHTY.

Jloist anasTi3y BILIMBY CTEPHBOBOTO OOPOOITKY
IPYHTY Ha BpO?RaﬁHiCTb IIIIIEHUTT] M STKOT 03UMOi
BUKOPUCTAIU COPT ymBepcaJIbHoro THIY I
ciBOM HA pI3HHX arpodoHax 1 IIOImepegHHKaX
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‘lyma omechra’ (pisHOBUAHICTH — erythrosper-
mum), BHecenuit y 2017 p. mo Jlepsxasmoro
PEeeCTPy COPTIB POCJINH, MIPUAATHUX JIJIsSI ITOTIIH-
peHHsI B YKpaiHi Ta BUPOIIYBAHHS B YCIX I'PYH-
TOBO-KJIIMAaTUYHUX 30HaX. CopT KOPOTKOCTEDJTO-
BOTO TUILY, PAHHBOCTUTJINM, BUKOJIONIYETHCS 1
JOCTHUI'Aa€ HA IBA-TPH IHI IT3HIIIe HisK ‘AHTOHIB-
Ka’; Mae miaBUIEHY moTpedy B saposusariii (50
mi0) 1 BIIHOCHY YyTJUBICTH 10 (DOTOIIEPIOy,
BHCOKOCTIMKUH IIPOTH BUJIATAHHS TA OCUIIAMHS,

OcHOBHI eJleMeHTH MPOIYKTUBHOCTI Ta BPO-
JKAMHICTS IIIITEeHUITl 031MOoI BU3Hadaau 3a Mero-
JIUKOI0 IIPOBEJIeHHS eKCIIePTU3U COPTIB POCTIUH
[21]. CraTucTyHO pe3yJsIbTATH IOCTIIIKEHD —
aHATITHYHUN TTUQPOBUIT MaTepiaa — 00po0JIs-
JIX METOJIOM JTHCIEPCIHHOr0 aHaJIi3y, BUKOPHUC-
TOBYIOUH KOMII I0TepHI mmporpamu Microsoft Exel
Ta Agrostat.

Pe3ynbTtatn pocnigxeHb

PesynpraTi BUBYEHHST 0COOTMBOCTEH PO3KJIA-
MIaHHS POCIUMHHUX PEITOK SYMEHI0 03UMOI0 B
mrapi rpyaTy (0-5 cM) B muHamir (vepes 7, 14 ta
21 100y 11icJIsI IOBEPXHEBOT0 00POOITKY PI3HUMU
CLIILCHKOIOCIIONAPCHKNMI  MAIIIMHAMIM) IIPEe.-
craBieHo B Tabmumi 2. Tak, HallHTeHCHUBHIIIE
PO3KJIAIAHHS CIIOCTEPIran 3a CTePHBOBOIO 00-
POOITKY PYOJITIMM POTAIIHHUM ITOIPI0HIOBAYEM
DUCAT RST-6 —ua 0,8;1,115,1% ta 1,3; 1,91
2,3% O1s1bIITe, HIK 32 YMOBU BUKOPUCTAHHS O00PO-
Hu BepTuKaabHOro 00pobiTky DUCAT UVT-6
1 KOpPOTKOI [JHCKOBOI OOpOHU-JIYNIMJIBHHUKA
DUCAT-2,5 BigmoBigHo. 3acTOCYBAHHS 3y00BOI
Baskkol mrpuresibHOl Ooporu LIRA XIL.-21 He
BILIMBAJIO HA PO3KJIAIAHHS POCTUHHUX PEIITOK.

Tabauys 2
JMHamiKa po3KNafaHHA POCIMHHUX PELUTOK AYMEHI0
3BUYAMHOrO 03UMOr0 TUNY PO3BMUTKY B Wapi 'PYHTY 0-5 cM,
% Big HE06pP0OGNEHOrO I'PYHTY
(cepepHe 3a 2022-2023 pp.)

Kinbkictb CinbcbKorocnopapchbki MawmnHK
ni6 nicna
06po6iTky | DUCAT RST-6 | DUCAT UVT-6 | DUCAT-2,5 | LIRA XL-21
I'PYHTY
2021
7 5,2 3,6 31 0,0
14 10,4 8,9 6,9 0,0
21 11,4 10,0 7,8 0,0
2022
7 1,2 1,0 0,7 0,0
14 2,7 2,9 2,2 0,0
21 7,1 7,8 6,2 0,0
CepepnHe 3a 2022-2023 pp.
7 3,2 2,4 19 0,0
14 6,5 54 4,6 0,0
21 9,3 4,2 7,0 0,0

Cepenabomo00Ba TeMIrepaTypa 3a 3BITHUH 11e-
pion (6—26 mummsa) 2022 p. cranosmia 25,4 °C,
MakcuMaabHa — 33,5 °C, migimansaa — 17,5 °C;
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2023-ro — 22,3; 34,8; 8,5 °C sigmosigmo. Kins-
KicTh omamiB — 14,2 mm y 2022-my Ta 3,6 MM y
2023 p. Orxe, ymoBu 2022 p. OLIbIE CHPUASIA
PO3KJIQJAHHIO POCIUHHUX PEINTOK, SIKe MaJio
nora3Huk 7,8-11,4% yepes 21 100y micsist crep-
HBOBOTO OOPOOITKY TIPYHTY IOCJIIKYBAHUMU
3HAPSIIAMU.

Haitinrencusuime (4,7-21,7%) A4MIHBb 03H-
MUl pos3rJyagaBca B 1mapi rpyary 0-10 cm
(tabs. 3); manmenre (0,3—0,4% B cepeqHBOMY
3a POKH JIOCJTIIKeHb) — y BapiaHTl 00poOITKY
3y00BOI0 BaKKOIO IITPUTEIHHOIO OOPOHOI0
LIRA XL-21. 3a ymM0Bu BUKOPHUCTAHHS KOPOT-
Kol arckoBoibopoun-rymuabauka DUCAT-2,5
IIOKA3HUKHN PO3KJIAJAHHS CTAHOBHUJIM Binm 5,6
1m0 11,9%; GopoHH BepTHUKAJIBHOTO 00POOITKY
DUCAT UVT-6 — 6,1-13,3%; pybsssuoro pora-
mirinoro moapioumoBaua DUCAT RST-6 — Bing
9,2 mo 18,4% y mapi rpyury 0—1 cm uepes 21
1100y TicsIst 00pOOITKY.

Tabauys 3
[iMHamiKa po3KNafaHHA POCANHHMX PELUTOK AYMEHIO
3BMYAMHOro 03MMOr0 TUNY PO3BUTKY B WAPi FPYHTY
0-10 cm, % (cepepHe 3a 2022-2023 pp.)

Kinbkictb CinbcbKorocnofapchbki MalwmHu
4i6 nicns
06po6iTky | DUCAT RST-6 | DUCAT UVT-6 | DUCAT-2,5 | LIRA XL-21
I'PYHTY
2021 p.
7 10,9 7,0 6,4 0,5
14 14,4 9,4 9,8 0,7
21 21,7 15,4 14,3 08
2022 p.
7 1.4 5,2 4,7 0,0
14 11,7 9,8 7,2 0,0
21 15,1 11,1 9,5 0,0
CepegHe 3a 2022-2023 pp.
7 9,2 6,1 5,6 03
14 15,6 11,1 9,0 04
21 18,4 13,3 11,9 04

Hai6inemy kinbkicts (2338,8-2853,3 1rr./m?)
HACIHHSA HAJaJInIll, Oyp’sHIB Ta IXHIX Berera-
THUBHUX OPTaHIB, STKe PA30M 13 HACIHHSIM ILJIOIB
€ OCHOBHHM JIKepeJioM 3a0yp siHeHOCT1 IIOJIIB,
BUSIBJIEHO y BaplaHTi 00poOITKY OOPOHOMI0-JIy-
muabHukoM (Bapiomumcxom) DUCAT-2,5 B yei
maTH BiIOopy mmpob rpyHTY; HatimeH iy (2111,5—
1981,6 mrr./m?) — 3a BUKOPUCTAHHS HOKA-POTO-
pa DUCAT RST-6 (tabi1. 4).

Haituucnenninr (30 mrr./m?) cxomu Oyp sTHIB 1
maasuIll yepes3 5 THIB Iicjs 00po0ITKY IPYHTY
OyJin y BapiaHTi 3 BUKOPUCTAHHAM PYOJISTIOrO
poraiiaoro moapibumoeada DUCAT RST-6 3
TPUPSIHUM pPYOJITIUM KOTKOM; HAWMEHIII
(13 mrr./m?) — BapiogucKa OOPOHU-TIYITAIbHUKA
DUCAT-2,5 (tabi. 5).

Cepen  OOCTIMEKYBAHMUX CLIBCHKOTOCIIONAP-
CBKHX MAIIMH BHOKPEMJIEHO Ti, II[0 HANOLIbIIEe
IIPOBOKYIOTH IIPOPOCTAHHS HagasuIll (3a BOJIO-
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PocnuHHuymso

Tabnuys 4

3acmiueHicTb FpYHTY HaciHHAM naganuuyi Ta 6yp'AHiB 3a cTepHLOBOro 06po6iTKY
pi3HMMHK cinbcbKorocnoaapcbkuMu MawmHamm (cepeare 3a 2022-2023 pp.)

. . .. . [oka3HMKK
Cinbeokorocnoaapeeki Kinoiicrs ai6 nicas 3acMivyeHicTb 'pyHTY HAciHHAM naganuui KinbKicTb HaciHHA napanuui
HatmHy 0BpOGiTKY pyHTY Ta 6yp'siHiB y 3pasky (B wapi 0-10 cm), wr. Ta 6yp'AHiB, WT./M?

5 67 21115
DUCAT RST-6 10 65 2046,5

15 63 1981,6

5 71 2273,9
DUCAT UVT-6 10 70 2208,9

15 68 2143,9

5 73 2338,8
DUCAT-2,5 10 72 2306,3

15 70 2853,3

5 70 2208,9
LIRA XL-21 10 67 21114

15 64 2046,5

Tabnuys 5

Cxo3icTb HaciHHA napanuui Ta 6yp’aHiB 3anexHo Big noBepxHeBOro 06po6iTKy IpyHTY
pisHMMHK cinbcbKorocnofapcbkummu MawmHamm (cepeaHe 3a 2022-2023 pp.)

. . L L. MoKka3HMKK
Cinbcororocnopapeeki Kineiicts auis nicns KinbkicTb cxoniB naganuui| Maca cxonis naganuui CXO0XiCTb HACIHHSA
Mty 06poSiTky fpyHTY Ta Gyp'AHiB, WT./M? Ta 6yp'AaHiB (cupa), r/mM? | napganuui Ta 6yp'aHis, %

5 30 185,4

DUCAT RST-6 10 33 2775 4,91
15 37 392,1
5 19 163,0

DUCAT UVT-6 10 23 258,9 3,14
15 27 363,7
5 13 67,9

DUCAT-2,5 10 15 91,5 1,84
15 18 109,7
5 21 36,5

LIRA XL-21 10 27 731 3,65
15 29 129,7

roi IIOrogM IIpopocTae BIIPomoB:xk 10 mib Imicis
300py BpOKAI0 Ta CTEPHBOBOTO OOPOOITKY) W
Oyp’simiB. 3okpema, HaledeKTUBHIIIIUM OyB
pyosssunit poramitiauit mogpiouoBay DUCAT
RST-6 3 TpupsagauM KOTKOM, CX0KICTh HACIHHS
3a BUKOPUCTaHHA gK0ro cTraHoBuia 4,91%; npy-
skmHHa 3yooBa bopora LIRA X1.-21 mauia mmokas-
HuUK 3,65%; Bapioguck OOpOHA-JIYITAIbHUK
DUCAT-2,5 - 1,84%.

Hait6ineiry macy Oyp'siaiB dyepe3 5 1 10 mi6
ImicyIst 00POOITKY IPYHTY OTPUMAJIH 3aBISKU BU-
KOPUCTAHHIO PYOJISTYOTO POTAINNHOIO II0JI-
pioaroBaua DUCAT RST-6 3 TpupsimHuM KOT-
koM (185,4 Ta 277,5 r/m? Bimmosimuo). Hammxk-
gy Bary (36,51 71,3 r/m?) criocrepiranu uyepes 5
1 10 mi6 micsasa 3acTrocyBaHHSI 0OpOHU 3y0OBOI
mpyskuaHOoi LIRA XL-21, a uepes 15 mi6 — xo-
potkoi boporu-symuasrauka DUCAT-2,5.

CinbChKOr0OCIIONAPChKl MAIIMHU IJIsI 00pO-
OITKY IPYHTY TaKOK I0-pPI3HOMY BILJIMBAIOTh
Ha IIPOAYKTHBHICTH POCJIMH IIIIEHUIIl 03UMOI
copry ‘Jlyma omecbra’. 3okpema, HaANOLIbIIE
OPOAYKTHUBHUX cTeben (634 mr./m? y 2023 p.)
cchopMoOBaHO 3a BUKOPHUCTAHHS KOPOTKOI JT¥C-
KoBol bopouu-nymuiabauka DUCAT-2,5; uaii-
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mentre (459 mr./m? y 2022 p.) — pyOissuoro
poramiiigoro nogpiouosaya DUCAT RST-6 ta
BaskKOI mpy:KuMHHOI 3y0oBOoi Oopomm LIRA
XL-21 (Tabu. 6).

Tabauys 6
FycToTa NPOAYKTUBHOIO CTEGN0CTOI0 NWEeHULi 03UMOi
copty ‘lyma oaecbKa’ 3aNeXHo Bif NOBEpXHEBOro
06p06iTKY FPYHTY pi3HUMM CiNIbCbKOroCNoAapCcbKUMU
MawmHamm, wr./m? (cepepHe 3a 2022-2023 pp.)

CepeaHe
Cinbcbkorocnopapchbki mawunuy | 2022 p. [ 2023 p.| 3a 2022-

2023 pp.
DUCAT RST-6 459 617 538
DUCAT UVT-6 478 598 538
DUCAT-2,5 499 634 567
LIRA XL-21 459 582 521
CepepHe 474 474 608
HIP, ., (wr./M2) 13,8 | 145 14,0

OTt:xe, B cepemabpomy 3a 2022—2023 pp. Haii-
BUIILY TYCTOTY IPOJAYKTUBHOTO CTE0JIOCTOI0 POC-
JIMH OIieHuIn o3umoi (567 mrr./m?) omep:xaHO
3a IIOBEPXHEBOr0 OOPOOITKY IPYHTY KOPOTKOIO
ooponowo-aymuabaukom DUCAT-2,5; wnai-
"Huorgy (521 11r./M?) — 3y00BOI0 IPYKUHHOIO 00-
pouoio LIRA XL-21.
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3asiesxHO BII BapiaHTIB 00pOOITKY IPYHTY Ta
POKY JOCJTIT;KeHb Maca 3epPHAa 3 0[HOT0 K0JI0ca Poc-
JIMH IIIIeHUIN BapioBasaca Bix 0,96 mo 1,06 r/xo-
Jioc Ta B cepenupomy y 2023 p. Oysna ua 9,4% Bu-
oo HisK y 2022 p. (tabs. 7). Haitbieine ycepen-
Hene 3HadenHs (1,02 1/Kosoc) oTpuUMAaHO y Bapi-
auTl 3 00POOITKOM TPUPAIHUM PYOJITINM KOTKOM
DUCAT RST-6; maiimenmre (1,00 r/kosoc) — Ko-
potkoio boporo-ybHIKoM DUCAT-2,5.

Tabauus 7
Maca 3epHa 3 0jHOro Koioca nieHuLi 03uMoi copTy
‘llyma ofecbKa’ 3anexHo Bif noBepxHeBOro 06po6iTky
IPYHTY Pi3HUMM CiNbCbKOroCnoaapCbKUMMU MaLlIMHAMM,
r/konoc (cepeaHe 3a 2022-2023 pp.)

CepegHe 3a
Cinbcbkorocnopapchbki mawmnum | 2022 p. | 2023 p. 2022-
2023 pp.
DUCAT RST-6 098 | 1,05 1,02
DUCAT UVT-6 097 | 1,05 1,01
DUCAT-2,5 096 | 1,04 1,00
LIRA XL-21 096 | 1,06 1,01
CepepHe 097 | 0,97 1,05
HIP, .. (r/konoc) 0,01 | 001 0,01

YcraHoBI€HO BIIMB CTEPHBOBOTO OOPOOITKY
IPYHTY PI3HUMHU CLITbCHKOTOCTIONAPCHKIMHE MATIIH-
HAMU Ha BPOKAWHICTh HACTYITHOI KYJIBTYPH —
meHuIrl o3umoi copry ‘Jlyma omeckka’. 3okpe-
Ma, y cepeIHbOMY 3a JBA POKU JTOCII3KeHb Ha-
O1p1m1i okasuuku (5,63 T/Ta) cdhopMoBaHO 3aB-
ISTKU 00pPOOITKY KOPOTKOI0 JTHCKOBOIO OOPOHOIO-
nymmiasaunkom DUCAT-2,5 — ma 0,20; 0,22;
0,38 1/ra OibIIe, HI3K 32 BUKOPUCTAHHS PyOJIs-
vyoro poramiaoro moapiommosava DUCAT
RST-6, OopoHM BepTUKAIBHOTO OOPOOITKY
DUCAT UVT-6 Ta 6oporu 3yooBoi Baskkoi LIRA
XL-21 sigmosimuo. Ilocrymases immmm Ha 0,05—
0,41 1/ra i 3araJI0M IIPOJIEMOHCTPYBAB HAMHMKIY
BposkarHicTh (4,39 T/ra y 2022 p. Tta 6,10 T/ra y
2023 p.) BapiaHT, Je 3aCTOCOBYBAJIM arperar
LIRA XL-21 (ra6i. 8).

Tabauus 8
VYpoKaitHicTb 3epHa nweHuLi 03umMoi copty ‘iyma
0AeCbKa’' 3aJ1e}XKHO Bif, NOBEpPXHEBOro 06po6iTKY FpyHTY
pi3HMMM CinbCbKOrocnofapcbKMMM MawWwuHamm, T/ra
(cepepHe 3a 2022-2023 pp.)

CepepgHe 3a
Cinbcbkorocnopapchbki mawunum | 2022 p. | 2023 p. 2022-
2023 pp.
DUCAT RST-6 444 | 6,41 5,43
DUCAT UVT-6 4,57 | 6,24 541
DUCAT-2,5 4,75 | 6,51 5,63
LIRA XL-21 4,39 | 6,10 5,25
CepepHe 454 | 6,32 5,43
HIP, ., (1/ra) 0,16 | 0,09 0,10

BucHoBKHU

3a peayiabpTaTaMy IIPOBEIEHHUX IOCIIIMKEHD
BU3HAYEHO, M0 JJIs1 POpMYyBaHHS O1IBIIOI IIPO-
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JTYKTUBHOCTI MIMEHUITl o3uMmol copty ‘Jlyma
omechbKa’ (IIOIePEeTHUK — TUMIHD O3UMUI) B yMO-
Bax IliBgmennmoro Cremy Ykpaiuwm mim yac Mimi-
MAaJIbHOTO CTEPHBOBOTO 00POOITKY IPYHTY BapTO
34CTOCOBYBATH KOPOTKY IHCKOBY OOPOHY-JIy-
munbauk DUCAT-2,5, ockliabky came 11eli arpe-
rar CIpHUAB ONEP:KAHHIO MAKCHMAJbHOI KiJIb-
KOCT1 MPOAyKTUBHUX cTebes (567 1mr./M?) 1 Bpo-
skarirocri sepua (5,63 T/ra).
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Korkhova, M. M.”", Smirnova, I. V.?, Nikonchuk, N. V.?, & Makarchuk, B. M.? (2023). Productivity of the soft
winter wheat cultivar ‘Duma Odeska’ depending on the characteristics of stubble tillage. Plant Varieties Studying
and Protection, 19(4), 247-253. https://doi.org/10.21498/2518-1017.19.4.2023.291230
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Purpose. To determine the effect of surface soil tillage,
carried out with the help of various agricultural machines, on
its weediness, the intensity of decomposition of plant resi-
dues of winter barley and the yield of the next crop (winter
wheat variety ‘Duma Odeska’). Methods. General scientific,
special, field, mathematical-statistical and computational-
comparative methods were used in the research. Results.
In the conditions of oversaturation of crop rotations and
application of resource-saving cultivation technologies, the
use of new tools for surface tillage with its simultaneous cru-
shing, cutting of the root system of weeds and crop residues,
their partial wrapping and mulching of the field surface is
relevant. In 2021-2022, the greatest decomposition of win-
ter barley stubble was observed 21 days after surface tillage
with the DUCAT RST-6 rotary harrow — on average 5.1-6.5%

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2023, Vou. 19, No 4

higher values than when using the DUCAT UVT-6 vertical til-
lage harrow and the DUCAT-2.5 short disc harrow. The DUCAT
RST-6 caused the highest weed and carrion seed germination
(30-37 pcs/m?), the DUCAT-2.5 the lowest (13-18 pcs/m?).
The highest grain yield of winter wheat of the variety ‘Duma
Odeska’ (5.63 t/ha) in the years 2022-2023 was achieved by
surface stubble cultivation with the DUCAT-2.5 implement.
Conclusions. According to the results of the conducted re-
searches it was established that the stubble tillage with the
rotary harvester DUCAT RST-6 immediately after the harvest of
the preceding crop (winter barle) is the most favourable for
the germination of carrion and weed seeds.

Keywords: Triticum aestivum L.; tillage units; intensity of
straw decomposition; carrion and weed germination; density
of productive stem; grain weight of one ear; grain yield.
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®opMyBaHHA BPOXKAUHOCTI Ta AKOCTi HACIHHA
copTiB nboHy oninHoro (Linum humile Mill.)
B YyMoBax 3axigHoro Jlicocteny YKkpaiHu

N. N. Nanbuyk!’, M. I. baxmar?, b. M. Makapuyk?

13aknao suwoi ocsimu «llodinbcokuli OepxasHuli yHisepcumemy, sya. Lllesyerka, 13, m. Kam’aHeyb-Moodinbcobrud,
XmenbHuybka 06,1., 32316, Yepaina, *e-mail: mr.lialchuk@gmail.com
2YKpaiHcbKkul iHCmumym exkcnepmu3su copmis pocauH, sya. lenepana Pooumyesa, 15, m. Kuis, 03041, Ykpaina

MeTa. BcTaHOBUTH 0c06AMBOCTI hOPMyBaHHSA BPOXAMHOCTI Ta AKOCTi HACiHHA COPTiB NbOHY oniitHoro (Linum humile Mill.)
B ymoBax 3axigHoro Jlicocteny Ykpainu. Metoau. [JocnigxeHHs npoBoaunu Bnpogosx 2020-2021 pp. Ha focnigHoMy nosi
XmenbHuUbKOT dinii YkpaiHcbkoro iHCTUTYTY ekcnepTusu copTiB pocauH (c. TpebyxiBui, JleTuuiBcbkuit p-H, XMenbHULbKA
06n.). CiBOy 3aiiicHIOBanu B Opyriit feKkaai KBiTHA, HOpMa BUCIBY HACiHHA — 8 MAH wWT./ra. MpegmeToM focnifxeHs Gynu
copTu nboHy oniiiHoro ‘Opdeir’, ‘CBiTno3ip’ i ‘Bogorpait’. 3aknapaHHs [OCnifiB, OUiHIOBAaHHSA MaTepiany, GeHonoriyHi cno-
CTepeXeHHA Ta 6GiOMeTpUYHI BUMIpIOBAHHA POCAMH, 36MpPaHHs BPOXalo BUMKOHyBanu BignoeigHo Ao «MeTogukn nposefeH-
HA KBanidhiKaLiHOT eKCnepTM3n COPTiB POCAWH FPynu TEXHIYHMX i KOPMOBUX Ha MPUAATHICTb 4O NOWMWPEHHA B YKpaiHix.
MoKa3HWUKM AKOCTI HACiHHA NbOHY ONiMHOrO BM3Ha4anu 3rifHo 3 «MeToAMKol NpoBeAeHHs KBanitikauiliHoi ekcnepTusu
COPTiB POC/AMH HAa NPUAATHICTb [0 NowupeHHs B YkpaiHi». Pesynbratu. OntumansHi ymosun 3axigHoro Jlicocteny YkpaiHu
CMPUANU CBOEYACHOMY HACTaHHIO (eHoNoriyHMx a3 pocTy Ta PO3BMTKY, a TAKOX HECYTTEBOMY BapiloBaHHIO TPMBANOCTIi
nepiogy Beretauii (Big 96 fo 99 £i6) pocnuH nboHy oniitHoro. IxHI0 NPOAYKTUBHICTL OLiHIOBANM 33 TAKMMU NOKA3HUKAMK, AK
KiNbKicTb KOPOOOYOK i Maca HaCiHHA 3 OfjHiel poCiMHM. 3@ yMOBM CiBOU 25 KBITHA Ta HOPMM BUCiBY HAciHHA 8,0 MAH wWT./ra
HaliBMLLOI0 BPOXKAWHICTIO xapakTepusyBaBca copT ‘CBiTnosip’ (1,45 1/ra), HaltHuxyow — ‘Opdeir’ (0,8 T/ra). OuiHIOBaHHA 3a
6ioXiMiYHMMM NOKA3HWKAMK Ta BU3HAYEHHS BMiCTy CMPOro NpoTeiHy, onii i KNPHUX KNCnoT (nanbmeTMHOBoT CTeapuHOBOY,
oneiHoBOi, NiHONEBOT, NiHONEHOBOT, FOHAOTHOBOT, eliko3eHOBOT Ta epyKoBoOi) 3ailicHioBanu ansa coptis ‘Opdeit’, ‘Ceitnosip’
i ‘Boporpait’. Tak, ‘Opcheit” xapakTepu3yBaBcs Haibinblwolo KinbkicTio 6inka B HaciHHi — 24,15%; ‘CBiTNO3ip’ MaB NOKa3HMK
22,74%; ‘Bogorpait’ — 22,26%. Bucokoto YacTkoto onii B nepepaxyHKy Ha abCconoTHO CyxXy peyoBUHY Bif3HauuBcs ‘Bogorpai’ —
45,6%, 10 Ha 2,19% 6inblwe Hix B copTy ‘Opdeir’. YmicT niHoneHoBoi kKMCNOTH BapitoBaBcs Bif 45,703 (‘Opdeit’) po 48,261%
(‘'CeiTnosip’), a epyKkoBy NpoTArOoM HOCNiMKEHb HE BUABNEHO B XKOLHOMY 3 copTiB. BucHoBku. CopTtn ‘Opdheir’, ‘Ceitnosip’ i
‘Boporpait” xapaktepuayBanuca noHag 35%-m ymictoM onii B HaciHHi, wo signosigae sumoram [CTY 7577:2014, Ta 3ab6e3-
neynnu AKicTb TOBapHOi NpoayKLii NboHY oniliHoro.

Kntoyosi cnosa: copm; HACiHHA; NPOOYKMUBHICMb; 6IOXIMIYHT NOKA3HUKU,; NPOMeiH; oMiliHiCMb; UPHT KUCAOMU.

CBKIH 1 Xap4oBill TaIy3dX TeXHIUHY Ta Xap4o-

Beryn By oui [4-7].

JIboH — wmaiimaBHINIA KyJIHTUBOBAHA JIIOIU-
HOIO POCJIMHA, SIKY IIOYaTKOBO BHKOPHCTOBYBA-
JIM y IIPOMMCJIOBOCTI IJISA CTBOpeHHs ¢ap0, jia-
KiB, BOJIOKHA ¥ HATypaJabHUX BUPOOIB. JIbHSIHE
BOJIOKHO € ITIHHUM KOMIIOHEHTOM JIJIsT aBTOMO-
0171pHOI Ta OyIiBeIbHOI rajiy3ei, 30KpeMa Hforo
3aCTOCOBYIOTH Y ITPOIlECl BUTOTOBJIEHHST BTOPHH-
HOT'0 KOMITO3UTHOTO MaTepiay [1].

3 arpoHOMIYHOIO IIOTVISAY JIBOH 3,uaTHHﬁ
aJanTyBaTHC [0 JOKAJIPHUX YMOB 1 dopmy-
BaATH BUCOKI Ta SIKICHI Bposkai HaBITHL 3a He-
raTUBHOIO BIUIMBY IPHPOJHHUX (akKTOpiB [2,
3]. Takosx 3 1iel KyJIBTYPH OTPUMYIOTH H,lHHl
IMUPOKO 3aCTOCOBYBAHI B mepepoOHii, Jikap-
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Huri 0co611BO aKTyAJIBHUMH € JOCII IS HHST
SIKICHOTO CKJIa/Iy HACIHHS JILOHY, IIT0 CJIYTYE JJIs
CITO’KUBAYIB IIPUPOTHUM JISKEPeIOM HaNBAaKIN-
BIIIKX $KUPHUX KUCJIOT, moHad 50% Bl 3arayib-
HOTO BMICTY SAKHUX CTAHOBJIATH oMera-6 Ta ome-
ra-3, HeoOXI1THI JJIs IIOKPAIIEHHS M M ITPIMAH-
Hs 3[0pOB’st JiioauHu [5, 6]. 3a KIJIbKICTIO HEHA-
CHYEHNX KHUPHUX KHCJIOT JLISHA OJIlA yOBiUl
mepeBaskae pubsumit sxup. Boma e 0co0smBO
KOPHUCHOIO JIJIsT SKUBJIEHHS MO3KY Ta IOKPAIIleH-
HsI PO3yMOBOI JisLIbHOCTI [7].

3araJibHa 1JI0IIA JIbOHY OJIIHOIO y CBIT1 CTa-
HOBUTH OPIEHTOBHO 6 MuIH ra. Haibiibime #oro
puporryots y CIIIA, Iamii, Kamam ta ApredTusi.
Cepenms cBiToBa BposkatiHicTh HaciHus — 0,5-0,6
r/ra. B YEKpaiui 114 KyJIbTypa IOIIupeHa B CTEeI0-
Bif 1 JTIICOCTEIIOBI# 30HAX, a 11 BposKai B KpaIux
roCIIoIapCcTBaxX MOMKYTh JocaraTtu mmoHan 2,0 T/ra
[3]. Yepes BeMKYy KOHTPACTHICTL I'PYHTOBO-KJIi-
MATHUYHNX 1 IIOFOOHUX YMOB y Ieplof Bererarrii
POCJIVH 32 pOKAMHM He0OX1JHO MAaTH K1JIbKA THIIIB
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COPTIB JILOHY OJIIMTHOTO JJIsT 3a0e3IeYeHHs cTa-
O1IbHOI BPOKAMHOCTI Ta sTKOCTI [8—14].

Ha gymry 0araTthox mOC/IIOHMKIB, 30BHIIIHI
axTopu, 30Kpema i IpyHTOBO-KJIIMATAYHI yMO-
BH, B IIePI0J 1HTEHCHBHOI'O POCTY POCJIHMH CHJIb-
HO BILIMBAIOTH HA (POPMYBAHHS SKOCT1 HACIHHS
Ta MOYKYTH 3HAYHO 00OMEKYBaTH peasi3aliio I1o-
TEHIIHHNX MOMKJIIBOcTeM copTy [15]. JIboH He
Oyske BHMOIJIMBHMI 10 TEMIIEPATYPHOI'O PeKu-
My, mpore B ymoBax llepemkaprmarrss BHCOKI
TeMIIePaTypPH Il Yac BereTalii CIpuIoTh Qop-
MYBAHHIO O17IBITT0] KLITBKOCTI KOPOOOUOK, a8 TOMY
¥ 3HauHol Macu HaciuHsA 3 pocauuu [10]. Bucoki
cepeHl 3HaYeHHS MOPQOJIOTIYHUX ITOKA3HUKIB
IPSMO IIOB’SI3aH1 3 YPOKANHICTIO, 110 CBIIYUTH
PO BEJIMKI IIOTEHINMHI MOKINBOCTI COPTIB.

Bueni BBaskamoTb, II0 BUKOPHCTOBYIOUM Ce-
JIeRH,lI/IHy CTpaTeruo 0aszoBaHy Ha Bm6op1 poc-
JIMH 32 KIJIBKICTIO HA HUX PO3raIysKeHb 1 KOpO-
00ouoK, a Takox 3a macoro 1000 maciHuMH 1 4u-
CEJIBHICTIO OCTAHHIX B KOpoOOUIrl, MOKHA 301JIh-
IIATH Bposkal JIbOHY oJriiiuoro [16—22]. Ocklib-
KH I [IHHA KYJIbTypPa € JOCUTh IIJIACTUIHOIO Ta
CTIMKOI0 IPOTH HU3BKHX TEMIIePATyp IIOBITPS
(0co0IMBO B IOYATKOBHH IIeplof BereTairii), ak-
TYaJbHUM € PO3PO0JIEHHS OCHOBHHX TEXHOJIO-
TMYHUX 3aXO0/IB [JIs il BUPOIILYBAHHSA B KOHKPET-
HUX IPYHTOBO-KJIIMaTHYHMX ymMoBax [20, 21].

Bucoka uyTamBicTE OKpEeMEX COPTIB OO0 HECIIPH-
SITJIMBUX (PAKTOPIB IOMITHO 3BY:KYE apeas iXHbO-
ro IOIIMPEHHs B pisHi erosoriumi 3oxu. Came
TOMY 30LJIBIIIEHHS MOYKJIMBOCTEH PeaKIlil COPTIB
HA YMOBH 30BHIIIHBEOIO CEPEIOBHINA € OCHOBHIIM
3aBmaHHAM cesekmionepis [19-22]. IIpomyrTus-
HICTB JILOHY OJIITHOTO — KOMILJIEKCHA O3HAKA, STKA
3HAYHOIO MIPOI 3aJICYKHTL Bl MOr0 HACIHHEBOI
IPOAYKTHUBHOCTI — KLJILKOCTI KOPOOOUYOK HA POCIIH-
HI Ta HACIHHH y Kopoboulrl, a Tako:x macu 1000
HACIHMH 1 HACIHHA 3 omHiel pocauun. ToMy BHB-

YeHHS B3a€MO3B A3KIB MIK eJIeMEeHTAMU IIPOXyK-
THBHOCTI BiIrpae BaMKJIMBY POJIb Y CEJICKIIAHIN
PO0OTIL 3 HOCIIMKYBAHOI KYJIBTYPOIO IJISA OIep-
SKaHHA 11 BUCOKMX ypoxkaiB [3]. OcranHi moxkHA
30LIBIIMTH ¥ IIOJIIIIINTH 34 AKICTIO, CTBOPHUBIIII
ONTHMAJILHI YMOBH IJISI POCTY Ta POSBUTKY POC-
JIUH, IO TAKOX CIIPHATHME peaurizariii 610J10r14-
HOI'0 IIOTEHINATY JILOHY OJIiiHoro [15].

3BepHYTI/I yBary HayKH Ta BUPOOHHUIITBA HA
OCHOBHI €JIEMEHTH TeXHOJIOI'I BUPOIIyBaHH, &
TAKO BU3HAYUTH CTAOLILHICTL COPTIB JIHOHY
OJIITHOI'0 MOKHA, BHUIIPOOOBYIOUM Ta OLIIHIOIOUI
iX 3a AKICHMMM IIOKA3HHNKAMM TOBAPHOIL IPOIYK-
mii B KOHKPETHUX YMOBaX BUpoIyBaHHsd [20, 21].

Mema dociidocerb — BCTAHOBUTH OCOOJIMBOCTI
dopMyBaHHSA BPOKAMHOCTI TA SKOCTI HACIHHS
coprtiB IboHY omiiHoro (L. humile) B ymoBax 3a-
ximuoro Jlicocremry Yipainm.

Marepianu Ta MeTOAMKa ROCNIAKEHD

Jocmmxenua mpoBomuian BOpomoBk 2020—
2021 pp. HA OOCTISHOMY IIOJI XMEJILHUIIHBKOI
imii YVEpalHCBKOro IHCTUTYTY €KCIIEPTU3IU COP-
TiB pocauH (c. Tpebyxisii, JleruuiBcbKuil p-H,
XMeJIbHHIIBKA 00J1.), 110 3a CYMOI0 CepeIHIX I0-
6oBux Temmepatyp noHasa 10 °C i ctymeHeM 3Bo-
JIOMKEHHS HAJIeKUTh OO0 IIIBHIYHOIO IIOMIPHO-
TEIJIOTO BOJIOTOTO AaTPOKJIIMATAYHOTO PAaKOHY
XmesrpHUIIBKOI obsacti. KiaimaT momipHO KOH-
TUHEHTAJbHUH, cepeJHbOPIYHA TeMIepaTypa —
6—7 °C, cyma omamiB — 510-580 mm.

[pyHTH — 9YOpPHO3EMH THIIOBI MAaJIOryMyCHi
cJ1a003MHUTI JIETKOCYTJIMHKOBI Ha KapOOHATHUX
JIECOTIOMIOHUX CYTJIMHKAX, 1110 XapaKTePU3YI0Th-
csa Takumu mokadaukamu: pH — 5,9, Bmict rymy-
cy — 2,9%, asory — 112,0 mr/xr, (bocobopy 106,0,
KaJIlio — 84 MI/KT. 3r1,z:Ho 3 arpoxiMIYHHM 06
CTEKeHHSIM 1 ITaCIIOPTU3AITIEI0 3eMeJIb, IPYHTU
rocmomapceTsa e cepenuimu 3a sxicrio (VI kmac).

2,5 7
1,97
2] ¥ 1,76
1,49
1,5 1
1,02
14 0,82
0,54
0,5
ﬂj 009
O T T T
Bif ciB6M BiA NOBHUX  Bif AnuHKM Bip GyTOHi3auii Big MacoBoro
J0 MOBHUX cxofiB Jif} [0 MacoBoro LBIiTIHHA [0
cxofiB [0 ANVHKKM  ByToHizauii UBITIHHA [JOCTUTaHHA
@ 2020 @ 2021

Puc. 1. lMppotepmiuHuit koedilieHT y po3pisi heHoNOriYHUX CTaRiN POCTY 1 PO3BUTKY

COPTiB JIbOHY ONIHOrO
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Puc. 2. Cyma aKTUBHUX TemMnepaTtyp Y po3pisi peHonoriyHux cTagin pocty i po3BUTKY
copTiB IbOHY oniitHoro 3a nepiog 2020-2021 pp.

Ilorogmi ymMoBM 3a POKH OOCTiAKEHDL OyJIH
CIIPUATIMBAMMU [IJISI POCTY TA PO3BUTKY POCIIMH
JIOHY OJIIMHOIO, IIPO IO CBIAYATH IIOZAHI Ha
puc. 1, 2 1 B Tabs. 1 pe3yIbTaT METEOPOJIOTIY-
HUX CIIOCTepeskeHb y MisK(pasHi Ieploau Ta B
Iepios BereTairii 3arajoM.

Tabauys 1
Kinbkictb onagie y po3pisi peHonoriynux ¢gas
POCTY i1 PO3BUTKY

A Pik
Koa Ha3Ba heHonoriyHoi cTagii 2020 | 2021
1 |Bip ciB6U 10 NOBHUX CXOfiB 29 | 235
2 |Bin noBHMX CXOMiB A0 ANUHKM 30,4 | 45,4
3 |Big anuHku go OyToHizauii 67,7 | 58,7
4 |Bip 6yToHi3auLii 4o macosoro UBiTiHHA | 30,3 | 37,9
5 |Big macoBoro UBiTiHHA A0 AOCTUTAHHA 3,7 |1163,9

[Tpeamerom mocigskeHb OyJIU COPTH JILOHY
oJtifiHOro BiTUumM3HAHOI cesieriii ‘Opdeir’, ‘Bomo-
rpait’ i ‘Csitsrosip’ (opurinartop — [HCTUTYT 0JTiiA-
aux kyapTyp HAAH), BHeceni no Jlep:xaBHoro
peecTpy COpPTIB POCJIMH, MPUTATHUAX JJIS TIOIIIH-
peHHsa B YEpaiHi.

Opgﬁeu — CePeJHBOCTUITIMI COPT. TpusasicTs
nepioxy Bererarri — 87-89 m6 KsiTra Omaxur-
HAa, CepeIHbOl BeJIUUYNHU, HACIHHS ITIOMIPHO KO-
puuHeBe. Bucora pociuu — 55-58 cm. Maca
1000 maciauu — 7,5-7,9 r. Ypomxaiuicts — 1,8—
2,0 T/ra. BMmicr ol B HacigHl — 47-48%.

‘Bodoepali’ — cepenubocturauit copt. Tpusa-
JIicTh mepilony Bererarni — 87—89 m16. KeiTka ce-
peIHbOl BeTUYnHYU, 3a0apBJIeHHS ITeJII0CTOK Bi-
HOYKA OJIAKWUTHE, IINJISKYM CHHI, HACIHHS IIOMIp-
HO KopuuHeBe. Bucora pociina — 54—60 cm. Maca
1000 maciaun — 7,5-8,0 r. Ypomxaiimicts — 2,0—
2,5 t/ra. Bmicr o1l B HaciaHl — 48—50%, JiHOJIE-
HOBOI KHCJIOTH B oJ1il — moHan 70%.
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‘Ceimnio3ip’ — cepeqHBLOCTUTJINI COPT 13 YiT-
KUMH MapKepHHMH O3HAKaMu, a came: OLIAM
3a0apBJIEHHSM ITeJIFOCTOK BIHOYKA 1 JKOBTHUM Ha-
cigusam. TpuBasticTs mepioay Bererarni — 86—87
mb6. Bucora pocimn — 53-57 ecm. Maca 1000 ua-
ciumH — 9,0-9,5 r. Bmicr ol B HacigHl — 48—
50%, JIIHOJIEHOBOI KHMCJIOTH B oyil — 68-70%.
Yposkaimicts — 2,0—2,5 T Ha rekTap.

CiBOy 3mifiCHIOBAJIN ¥ IPYTid JeKaal KBITHS
3BUYAVHNM PSATKOBHUM CIIOCOOOM 3 MIMKPSI-
maMm 15 cm. Hopma BuciBy HaciHHA — 8 MJIH
mT./ra. 3arajgbHa IIOCIBHA ILJIOMIA TIIAHKU —
57,2 m? (2,86 X 20 m), obaikoBa — 50 m? (2,50 X
20 ™). IloBTOpPHICTH TOCIIIIY YOTHPHUPA30BA;
BaplaHTHU PO3MIIILYBAJIH, IIOCIYTOBYIOYUCH Me-
TOIOM POSIIEIlIeHNX OUIAHOK. ArporexHika
BUPOIIYBAHHS KYJbTypu Oyja 3arajabHO-
nputiaaToo aas 3ouum Jlicocremy. Ilomepe-
JTHUKOM cJyyryBaJsia o3uma mimeHuirsi. Oeno-
JIOTIYHI CIIOCTEPEsKeHHA Yy IIPOIlecl POCTy Ta
PO3BUTKY POCJIMH JILOHY OJIIHHOT0 IIPOBOIUIHN
B Taki asu:

(Cisba (20.04)

Cxopu (25.04—28.04)
AnnHka (15.05-18.05)
byToHizauis (08.06-12.06)
UgiTiHHa (25.06—30.06)

Cxopu (25.04—-28.04)
finunka (15.05-18.05)
byToHizauis (08.06-12.06)
LgiTiHHA (25.06-30.06)
HocTuranHs (30.07-05.08)

BakaagaHHa JOCIIIAIB, OIIHIOBAHHSA MaTepia-
J1y, beHOJIOTIYUHI CITOCTepesKeHHs Ta 010MeTpuY-
HI BUMIPIOBAHHS POCJIWH, 30MpPAHHS BPOKAIO
BHKOHYBAJIH BiAmOBIIHO 10 «MeTogukm LIpoBe-
OeHHd RBamcbucaumHm €KCIIePTU3H COPTIB POC-
JIMH TPYHM TeXHIYHHX 1 KOPMOBHX HA IIPUIAT-
HICTB J0 IIOIINPEHHA B YKpaiu [23].

BusHayennda mnDorkasHUKIB AKOCTI HACIHHA
JIBOHY OJIifiHOTO 3miMicuioBasu 3rigao 3 JJCTVY
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4967-2008 3a «MeToOUKOI IIPOBEIEHHS KBAJII-
(biraIrifHol eKCIIepTU3U COPTIB POCTUH HA IIPHU-
IATHICT 0 IIOIINPEeHHs B YKpaini. Merogu Bus-
HAYeHHS ITOKA3HUKIB IKOCT1 IPOIYKITT POCITHH-
HUITBaY [24, 25].

JIJ1s1 cTaTHCTUYHOTO aHAJI3Y OTPUMAHUX pe-
3yJIbTATIB BUKOPHUCTOBYBAJIM CYYaCH] KOMILIEK-
CH IHCIIEPCIAHOTO Ta KOPEJIAIIMHOr0 aHAJI31B,
PO3po0JIeH] BITYUM3HAHUMHA I 1HO3EMHUMH HAY-
roBIsMu. CtaTucTuyre 00pOOJIeHHS pPe3yJIbTa-
TIB €KCIIEPHMMEHTAJIbHUX HOCJIIIKEeHb BHUKOHY-
BaJIM METOHOM [IHCIIEePCIMHOr0 aHaJi3y, 3aCTO-
COByIOUM KOMIIIoTepHl mporpamu Agrostat 1
Statistica 10.0 [15].

Pe3ynbTtatn pocnigxeHb

Beranositeno, 1110 Ha picT 1 pO3BUTOK POCIHH
JILOHY OJIITHOrO BILJIMBAIOTH HE JIMIIIE CIIaTKOBI
O3HAKM COPTIiB, aJie ¥ YMOBU 30HH BUPOIILYBAH-
Hsa. Coptu ‘Opdeir’, ‘Bomorpait’ 1 ‘Csitsosip’ Ha-
JIe¥KATH O CTEIOBOI0 €KOTUILY (TPHUBAJIICTE IIe-
piloay Bererairii — Big 96 mo 99 mi0) Ta MOMKYTH
OyTH peKOMEHIOBAHI J0 BHUPOIILYBAHHSI B 3aXII-
HUX perioHax Ykpainu, 3okpema 3axigaomy Jli-
cocreiry, me 610JI0rYHI 0C00JIMBOCTI OOTAHIYHOIO
TakcoHa L. humile cipusiniu 3aBepITeHHIO TTOB-
HOTO ITUKJIy POCTY T PO3BUTKY POCTUH (Bl HA-
CIHHS 10 HACIHHS).

[Torogai ymoBu 2020 poKy XapaxkTepu3yBaJIu-
Cs CYTTEBHMM BapilOBaAaHHSIM CepeIHbOI000BUX
TeMIlepaTyp HOBITPS Ta IXHIMH BUCOKMMU 3HA-
vyeuaamu (15 °C) y ,upyru/l i TpeTH/I Jleragax
KBITHS, IO 34 IIOBHOI BmcyTHocn (,z:pyra JeKa-
na RBlTHH) 200 MaJIol KLIBKOCTL oramiB (3,8 MM
y TpeTII/I JeKaIl KBITHS) HeraTHBHO BILJIXHY JIO
Ha picT 1 PO3BUTOK POCIIUH JILOHY OJIIIHOrO Ha
IIOYATKOBIHI cTaIii.

CopuariausiimmM 11 GOpMyBaAHHS BPOXKALi-
HocTi Ta ssrocTl HaciaHs 0ys 2021 p. CepegHno-
mo6osi Temmeparypu (8,51 7,4 °C) Ta KUILKICTD
omamis (52,6 1 49,7 MM) OBOX JeKa KBITHSA Maii-
sKe He BIAPISHSAJINCA Bl cepegHbL00araTopluHmux
BennunH. lle IMO3MTUBHO BILIMHYJIO HA OTPH-
MAHHS OPY:KHUX CXOMIB 1 3a0e3mevuniio popmy-
BAHHS OIITHKO-010JIOTIYHOI CTPYKTYPH IOCIBY.

3 TpaBHSA 10 YepBHSA BlIOyBaeThCS 1HTEHCHB-
HUI picT JIboHY osriinoro. Came B 1ieil mepion
CIIOKMBAHHS BOOU POCIMHAMHU [OCATA€ CBOIO
MAKCHMYMY, TOMY IJIsI OTPMMAHHSA BHUCOKHX Ta
AKICHUX BpPOKalB HeoOX1JHe IOCTaTHE I piBHO-
MipHe 3BoJIOKeHH [26, 29-31, 34—-36].

CiBbOa JIbOHY B OpyTriil meKaml KBITHS CIPH-
YMHWJIA He3HAYHE BaplioBaHHI TPHUBAJIOCTI IIe-
piomy Bererarrii — Big 96 go 99 m16. Ymosu Jlico-
crerry OyJIM ONTHMAJILHHUMHA JIJISI POCTY Ta PO3-
BUTKY POCJIMH, IIPO IO CBIOYATH KaJEHOAPHI
JAaTH HACTAHHSA BIIIOBIIHHX (EHOJIOTIYHHUX

das (tadmn. 2).
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Tabauus 2
®eHonoriyHi pasu pocTy it poO3BUTKY POCAUH JIbOHY
oniitHoro (cepepHe 3a 2020-2021 pp.)

MixdasHuit Poku KanenpapHi gatu T.pMBamCTb

nepiog JOCNifXeHb | HacTaHHA a3 m;ﬁ%;;”ggg
. 2020 20.04-25.04 5
Cisba - cxomn | 5051 | 20.04-28.04 8
Cxopn — 2020 25.04-15.05 20
ANVHKA 2021 28.04-18.05 20
Annnka - 2020 15.05-08.06 24
6yToHi3auis 2021 18.05-12.06 25
byToHizauis — 2020 08.06-25.06 17
UBITIHHS 2021 12.06-30.06 18
UBiTiHHA — 2020 25.06-30.07 35
LAOCTUTraHHA 2021 30.06-05.08 36
BereTauiiiHuin 2020 25.04-30.07 96
nepiog 3aranaom 2021 28.04-05.08 99

JlocmimreHo Takl eJIeMeHTH IIPOAYKTUBHOCTI
JIOHY OJIITHOTO, AK KLIBKICTh KOPOOOUYOK HA O]I-
HI¥ POCJIMHI, Maca HACIHHS 3 POCJIUH 1 BpOsKai-
HicTh (Tabi. 3).

Tabauys 3
MpoAYKTUBHICTb COPTIB JIbOHY ONiiIHOIO
(cepepte 3a 2020-2021 pp.)

C KinbkicTb kopo6ouok | Maca HaciHHs | YpoaiiHicTs,
opTH .
Ha POCAMHI, WT. 3 pOCAHY, T T/ra
‘Opcent’ 15,7 0,62 08
‘Bogorpait’ 18,2 1,64 11
‘Ceitnosip’ 338 3,71 1,45
HIP, . 09 0,04 0,18

Tak, KIJIBKICTE KOPOOOUOK HA OIHIN POCIMHI
BapioBasaca Bix 15,7 (‘Opdeir’) mo 33,8 mr.
(‘Ceiriiosip)).

Opnna pocvHA 3aJI€KHO BIiJl COPTY B Cepel-
HbOMY 3abesmeuyBasia Bix 0,62 mo 3,71 r HaciH-
ua. Haisumomo macorw 1000 HaciHWH BlA3HA-
uynsca ‘CeiTiosip’ — 8,6 r, mo Ha 1,7 r OLabIIe
HI3K B copty ‘Opdoeir’.

2020 pix xapaKTepu3yBaBCs MEHIIT CIIPUSIT-
JIUBAMHU IIOTOJHUMH yMOBAMH, IIOPIBHIOIOYH 3
2021-m, a ToMy ¥ HUKYIO00 BposkaiHicTo: Big 0,8
10 1,45 1/ra B coptiB ‘Opdeit’ 1 ‘CiTi1031p’ Bimtio-
BiZTHO (3a CTPOKY ciBOM 25 KBITHS Ta HOPMU BU-
ciBy Haciuus 8,0 MJIH 1IT. Ta).

3arajiom, yMOBH 30BHIIIHBOIO CEPEIOBHMIIA
CHJIBHO BILIMBAIOTH HE JIUIIIe Ha IIPOIIEC OJIIEyT-
BOPEHHS Ta KLIBKICTH KHPY, HAKOIIMYYBAHY B
HACIHHI OJIIMHUX pocauH [27, 28, 32, 33], a i1 Ha
opMyBaHHA BPOKANHOCTI TOBAPHOI IPOSYKIII]
Ta sKoctl Haciuug [33, 35]. Ha pucynry 3 mpo-
JIEMOHCTPOBAHO, AKO0I0 0yJia YacTKa BILIUBY J10-
CJIKYBAHNX YNHHIUKIB HA (POPMYBAHHS BMICTY
0JI11 B HACIHHI JIBOHY.

DopmyBaHHs XIMIYHOTO CKJIAY KHUPIB, HA-
KOMUYeHHS 017bII0I KIJIBKOCTI HEHACUUYEHUX
KHCJIOT, PO IO CBIAYUTH ITIIBUIINEHHS KO-
HOI0O umcja, BLAOYBAIOTLCA B IIepiod I0O3pi-
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Puc. 3. YacTka BnAMBY BOCAiAXKYBAHMX YNHHUKIB
Ha BPOXaNHicTb NIbOHY oniitHoro (2020-2021 pp.)

BAHHS HACIHHA 1] BIJIMBOM MIHJIMBOCTI
TEeMIIEPATYPH.

Coptu apony osiiaoro ‘Opdeir’, ‘CriTiiosip’
1 ‘Bogorpait’ ominniam 3a TaKMME 010XIMIUHM-
MU IIOKAa3HUKAMHM, SIK BMICT CHPOTrO IIPOTEIHY,
0JIi1 Ta *KUPHUX KUCJIOT (IAJILMETUHOBOI, CTe-
APUHOBOI, 0JIEIHOBOI, JIIHOJIEBOI, JIIHOJIEHOBOI,
TOH/IOTHOBOI, €eHKO03eHOBOI Ta €epyKOBOi)
(rabn. 4). Tax, ‘Opdeir’ xaparTepusyBaBcCs
HaMOIIBIIOK KIJBKICTIO OlJIKA B HACIHHI —
24,15%, ‘Ceitmosip’ MaB mokasHuK 22,74%,
‘Bomorpair’ — 22,26%. HaiiBuimomn oifHICTIO
BlasHaumsca ‘Bomorpair’ — 45,60%, 1o Ha
2,19% 6inpire Hisk B copTy ‘Opdeir’. 3arasom,
y BCIX JTOCJTIIJKYBAHUX COPTAX yMIiCT OJIil HA
a0COJIIOTHO CYyXy peuoBUHY OyB Ha piBH1 43,41—
45,24%, 110 3HAYHO IIePEBUIINJIIO BCTAHOBJIE-
Hy craugaptay Hopmy (35% 3a JICTY 7577-
2014) [37].

IligmicTs JsHOI omii Ta 1i ecbeRTI/IBHe BHKO-
PHUCTAHHS B XapPYOBIA IIPOMMCIIOBOCTI 3yMOBJIE-
HI BMmicrom y mHi# (Bim 45,703 (‘Opdeir’) mo
48,261% (‘CiTJI031p’)) JIIHOJIEBOI HEHACHYEHOI
SKMPHOI KHMCJIOTH, baraTol Ha omera-3 (n-3) ta
omera-6 (n-6). EpyROBy KHCJIOTY LIPOTATOM JI0-
cmmReHb HEe BUABJIEHO B YKOIHOMY 3 COPTIB 1
BaplaHTIB.

3a pesyabTaTaMu IOCITIIMKEeHb BCTAHOBJIEHO,
110 010XIMIYHI IIOKA3HUKN JIHOHY OJIIAHOIO, BH-
POIIIEHOr0 B 3aXIOHMX perioHax Ykpaiuwm, He
CYTTEBO BIAPI3HAINCA Bl THX, 38 AKUMH OYJI0
IIPOBEIEHO [EP:KABHY PEECTPAIlil0 COPTIB, Ce-
JIGKITI0 SIKWX 3OIMCHIOBAJIM B yMOBAX, Xapak-
tepHux s Cremy Yipainu [28, 33, 34].
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Tabnuys 4
bioxiMiuHi NOKa3HMKM HACiHHA COPTiB IbOHY ONiiHOrO
(cepepHe 3a 2020-2021 pp.)

[MokasHuKu aKocTi COPTM
‘Opdeit” | ‘Boporpaii’ | ‘Ceitnosip’
Maca 1000 HaCiHWH, T 6,9 A 8,6
BmicT cuporo npoteiy,
% Ha abCoNOTHO CyXY 24,15 22,26 22,74
PEYOBUHY
L S
Bmict onii, % Ha 43,41 45,60 45,24
abCo/IIOTHO CYXY PEYOBUHY
BmicT upHUx kucnort, %
nanbMeTUHOBA 4,101 3,958 3,725
CTeapuHoBa 0,611 0,730 0,716
oneiHoBa 17,404 14,811 15,436
njHoneBa 17,241 15,820 16,812
NiHoNeHoBa 45,703 45,589 48,261
roHAoiHOBa 13,098 13,230 13,175
eilKo3eHoBa 1,841 1,861 1,875
epyKoBa 0,00 0,00 0,00

OTtsxe, copTu 160HY oJtitiroro ‘Opdeir’, ‘Cit-
s03ip’ 1 ‘Bogorpait’ B ymoBax 3aximgaoro Jlico-
crerry YKpainu 3a 010XIMIYHHUMY ITOKA3HUKA-
MU, OJIIMHICTIO Ta BIACYTHICTIO €pYKOBOI KHC-
JIOTH IIPOJIEMOHCTPYBAJIA BUCOKY SKICTH Ha-
cimas. Ocrannas, Ak 1 HpO,HyRTPIBHlCTB ccbop
MyBaJjiacsi IMiJ BIJIUBOM PI3HUX YUHHUKIB.
3okpema, yacTKa BIUIMBY TEXHOJIOTIYHUX 3a-
xomiB cramoBmya 18%, copry — 20, moromHmx
yMoB poOKiB mociaimkens — 40, 3oupannsa — 12,
iHmux paxropis — 10%.

BucHoBKuU

3a pesyspTaTaMu €KCIIePpUMEHTATBHUX J0-
cITimKeHb 3 PopMyBaHHA 610XIMIYHUX TTOKA3HU-
KiB HACIHHS MOKHA 3POOHTH BHCHOBOK, III0 PICT
1 PO3BUTOK COPTIB JILOHY OJIITHOTO BiIOYBAaJIUCS
B onTUMAaJbHUX ymoBax 3aximmoro Jlicocrermry
Vrpaiau. lle 3abesmeunsio cBoedyacHicTh Ha-
cTaHHs (PEHOJOTIYHUX (pa3 POCTy Ta PO3IBUTKY
POCJIVH 1 HECYTTeBe BapiloBaHHS TPUBAJIOCTI I1e-
pioxy Bererairii — Big 96 mo 99 mi0.

[TpoayxTUBHICTE COPTIB JIBOHY OJIIAHOTO OITi-
HUJIY 34 TAKUMU eJIeMEeHTaMU, SIK K1JIbKICTb KO-
PpOOOYOK Ha OMHIN POCIUHI — BapioBasacsa Bifg
15,7 (‘Opdeir’) mo 33,8 mrr. (CBlTJIOSlp) Maca
3epHa 3 ommiel pocauun — Big 0,62 mo 3,71 1
yposkaitricte — Bix 0,8 mo 1,45 T/ra B copTiB
‘Opdoeit’ 1 ‘CaiTi1031p’” BIAMIOBIAHO (32 CTPOKY CiB-
Ou 25 KBITHS Ta HOPMH BHUCIBY HaciuHsA 8,0 MIH
mIT./Ta).

CopT ‘Op(ben XapaKTepu3yBaBCs HaANO1/Ib-
1100 KIJIBKICTIO CUPOTO HPOTEIHy B HACIHHI —
24,15%, ‘Csitiosip’ maB mokasuukx 22,74%,
‘Bomorpair’ — 22,26%. HaiBumono oiiiiHiCTIO
BlI3HAYUBCA ‘Bo,u;orpaﬁ’ — 45,60%, mo Ha
2,19% Oinpmre Hisk B copTy ‘Opdeir’. 3aramom,
y BCIX JOCJHIIKYBAaHHX COPTAaX yMicT oli Ha
a0COJTIOTHO CyXy peduoBUHY OyB Ha piBH1 43,41—
45,24%, 1110 3HAYHO IEePEeBUIIHNJIO0 BCTAHOBJIE-

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2023, T. 19, N¢ 4



Plant production

Hy crangaptuay Hopmy (35% 3a JICTY 7577-
2014).

Bwmise Buropucramus 010JIOTTYHUX 0COOJIH-

BOCTEH COPTIB Y IPYHTOBO-KJIIMATUYHUX YMOBAX
Baxiguoro Jlicocreny Ykpainu, a TakoxK JOTPHU-
MAHHS ¥ CBOEYACHE 3IMCHEHHS PEKOMEHI0BA-
HUX arpOTeXHOJIOTIYHUX 3aX0/IIB 3a0e3I1euyiTh
ONTUMAJIBHUYA PICT 1 PO3BUTOK POCJIHH JILOHY
OJTIAHOTO, (POPMYBaHHSI IIOKA3HUKIB IIPOIYK-
THUBHOCTI Ta STKOCT1 HACIHHSI.

10

11.

12.

13.

14.

15.

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION,

BukopucraHa niteparypa

. Zahir A., Ahmad W., Nadeem M. et al. In vitro cultures of Linum

usitatissimum L.: Synergistic effects of mineral nutrients and
photoperiod regimes on growth and biosynthesis of lignans
and neolignans. Journal of Photochemistry and Photobiology B:
Biology. 2018. Vol. 187. P. 141-150. doi: 10.1016/j.jphotobi-
0l.2018.08.009

. Quéro A., Molinié R., Elboutachfaiti R. et al. Osmotic stress al-

ters the balance between organic and inorganic solutes in flax
(Linum usitatissimum). Journal of Plant Physiology. 2014.
Vol. 171, Iss. 1. P. 55-64. doi: 10.1016/].jplph.2013.07.006

. Rudik 0. L. Influence of agrotechnical methods on yield forma-

tion and quality of seeds of oil-bearing flax. Agrology. 2019.
Vol. 2, Iss. 1. P. 3-9. doi: 10.32819/2617-6106.2018.14011

. Kulma A., Zukab M., Long S. H. et al. Biotechnology of fibrous

flax in Europe and China. Industrial Crops and Products. 2014.
Vol. 68. P. 50-59. doi: 10.1016/j.indcrop.2014.08.032

. Lalaleo L., Alcazar R., Palazon J. et al. Comparing aryltetralin

lignan accumulation patterns in four biotechnological systems
of Linum album. Journal of Plant Physiology. 2018. Vol. 228.
P. 197-207. doi: 10.1016/j.jplph.2018.06.006

. Lalaleo L., Testillano P., Risuefio M.-C. et al. Effect of in vitro

morphogenesis on the production of podophyllotoxin deriva-
tivesin callus cultures of Linum album. Journal of Plant Physio-
logy. 2018. Vol. 228. P. 47-58. doi: 10.1016/].jplph.2018.05.007

. KynpusiHosa A. A. LlenebHble pacTutensHblie Macna. XapbKos,

2015. C. 56-63.

. Buwnisceka K. C. Bnaue cuctemu ynobpeHHs Ha hopMyBaHHs

NPOAYKTUBHOCTI NbOHY oniitHoro. BicHuk aepapHoi Hayku. 2012.
Ne 5. C. 77-78.

.Apo3p I. @, N1ax B. 0. IHTepBan BapitoBaHHA 03HAK NPOAYKTUB-

HOCTi IbOHY 0NilHOTO B yMOBax J1bBiBIWUHU. HayKoBo-mexHiYHUl
6ronemers Incmumymy onitiHux kynsmyp HAAH. 2012. Bun. 17.
C. 60-66.

.Jlax B. 0., Apo3a I. ®. MiHnuBicTb rocnofapcbKo-LUiHHUX 03HAK
y JIbOHy oniliHoro B ymoBax epepkapnatts. brosremers IHcmu-
mymy cinbcbko2o 2ocnodapcmsa cmenosoi 30Hu HAAH Ykpainu.
2012. Ne 2. C. 66-72.

Maxosa T. B., Monskos 0. I. BpoxaiiHicTb NboHy oniliHOrO B
ymoBax nispeHHoro Creny YkpaiHu B 3anexHoCTi Bif CTPOKiB
ciB6uM Ta Hopm BuciBy. Haykoso-mexHiyHull 6ronemeHs IHcmu-
mymy oniliHux kynmyp HAAH. 2012. Bun. 17. C. 116-120.
Okkept A. B. Bnnus HopM BUCiBY Ha opMyBaHHS NPOAYKTUB-
HOCTi NbOHY oniitHoro copty Boporpait. Haykoso-mexHiyHuli
6ronemexs Incmumymy onidiHux kynemyp HAAH. 2013. Bun. 18.
C.118-121.

LWepewmert 10. B., Aiinopa B. T, LBa6 C. b. CopToBi 0co6amnBocTi Tex-
HOJOrii BUPOLLYBAHHSA NIbOHY oNiiiHOro B ymoBax Moniccs Ykpainu.
Jly6'aHi ma mexHiyHi kynemypu. 2014. Bun. 3. C. 102-106.

PoBHa 0. B. MpoayKTMBHICTb NbOHY ONiiiHOTO 3anexHo Bif no-
3aKOpeHEeBOro NimkuBNeHHs. BicHuk CyMCbK020 HAUTOHAIbHO20
aepapHozo yHigepcumemy. Cepis : AepoHomis i 6ionoeis. 2014.
Bun. 9. C. 97-100.

Wepewmet (0. B., lepeboH 1. 0., ligopa B. . akTopHuit aHani3
nofbLOBOro JOCNiAY HA NPUKNAAT NbOHY onilHOro. BicHuk azpap-
Hoi Hayku. 2014. Ne 4. C. 19-23.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

ToBctaHoBcbka T. I. MiHAMBiCTb eneMeHTiB HACiHHEBOT Mpo-
AYKTUBHOCTI NbOHY oniitHoro B ymoBax Creny Ykpainu. Hayko-
BO-mexHiyHul 6tonemeHb IHcmumymy oniliHux kynemyp HAAH.
2015. Bun. 22. C. 90-97.

Apamenb @, ©., Jlazep M. H., Pygik 0. J1., Natpakos 0. I. Bnaus
CTPOKiB MOCiBY Ta HOPMU BUCIBY HA BPOXKANHICTb i BOROCNOXMK-
BaHHA NIbOHY oniHoro. Taspilickkuli Haykosul gicHuk. 2012.
Bun. 81. C. 14-18.

BepesoBcbkuit H). B. BukopuctaHHs HOBUX TEXHIYHUX pilleHb y
NpoMUCI0oBOMY BUPOOHULTBI NNsiHOT npoayKuii. Hayka ma iHHO-
sayii. 2016. T. 12, N2 4. C. 53-68. doi: 10.15407/scin12.04.051
Oxtox 0. M., Jipyx B. ®, Tapaiimosuy I. B. locnigxeHHs ymoB
BUPOLLYBAHHSA NbOHY 0NiliHOTO. CilbCbK020CN00APChKT MALWIUHU.
2016. Bun. 34. C. 104-110.

Pygik 0. J1. ®opmyBaHHS ypoxKato IbOHY ONIAHOIO 3aNeXHO Bif
TepMiHy nociBy Ta Hopmu BuciBy B 30Hi Cyxoro Cteny YkpaiHu.
Taspilicekuli Haykosul gicHuk. 2016. Bun. 95. C. 79-86.
Ipo3a 1. ®. Bnnue 6ionoriuHux ocobansocTeit copty Ha AKicHi
MOKa3HWKM NbOHY ONiiHOTO B ymoBax [llepepkapnatts Ykpai-
HU. BicHuk Jlb8i8CbK020 ae2papHo20 yHigepcumemy: A2poHOMis.
2017. Bun. 21. C. 142-147.

KoHoHeHko JI. M. MpoayKTUBHiCTb NOCiBiB NbOHY OMiHOTO 3a
pi3HWUX HOpM BUCiBY HAaCiHHA B yMOBax niBAeHHOT YacTuHu Mpa-
BobepexHoro Jlicocteny. BicHuk Xumomupcbko2o HayioHasb-
Ho20 azpapHozo yHigepcumemy. 2017. Ne 1. C. 94-102.
MeToanka npoBefeHHA eKCnepTU3n COPTIB POCAUH Fpynu Tex-
HIYHMX Ta KOPMOBMX HA NPUAATHICTb [0 NOWMUPeHHs B YkpaiHi /
3a pea. C. 0. Tkauuk. BiHHuus, 2017. 74 c.

MeTtoguka npoBeneHHs kBanidikauiliHoi eKkcnepTu3u copTiB
POC/IH Ha NPUAATHICTb A0 NOWMPEHHSA B YkpaiHi. MeTogu Bu-
3HaYeHHs MOKA3HMKIB AKOCTI NpopyKLuii pocauHHuutea / 3a
pega. C. 0. Tkaumk. Binuumug, 2016. 159 c.

HaciHHs nboHy oniiiHoro ans nepepobnsiHHs. TexHiuHi ymosu : ACTY
4967-2008. Kuis : [lepxcnoxusctaHaapT Ykpainu, 2010. 12 c.
Kanencbka C. M., Hoeuupka H. B., Crenanenko 10. . Ta iH. [Jos-
FOBiYHICTb HACiHHA ONiMHWUX KynbTyp. BicHUK aepapHoi Hayku.
2017. Ne12. C. 63-70.

Cronspuyk T. A., Kucunbuyk A. M. NopiBHANbHA XapaKTepucTuka
MOpdoNoriYHux 0cob6aMBOCTENH COPTIB NIbOHY ONAHOTO B yMO-
Bax lpasob6epexHoro Jlicocteny Ykpainu. BicHuk lonmascekoi
OepxxasHoi aepapHoi akademii. 2017. Bun. 4. C. 136-139.
Pygik 0. J1., Pynik H. M. OuiHka TexHonoriit 36MpaHHs NbOHY
ONifHOTO, MPU3HAYEHOr0 ANA MOABINHOIO BUKOPUCTAHHA. Ha-
YKOBO-mexHiyHull 6tonemeHs IHcmumymy oniliHUX KyAbmMyp
HAAH. 2017. Bun. 24. C. 208-213.

Kanenceka C. M., Cronspuyk T. A. CopToBi ocobnusocTi dop-
MYBaHHA CTPYKTYPU BPOXKal0 Ta BPOXANHOCTI NbOHY ONili-
HOTO 3aJIeXXHO Bif, HOpPMM BWCiBY Ta WWUPUHU MiXpsaab. Plant
Varieties Studying and Protection. 2018. T. 4, Ne 3. C. 302-309.
doi: 10.21498/2518-1017.14.3.2018.145302

Nonskos 0. I., HikiteHko 0. B., MaxHo 0. 0. Bnaue arponpuito-
MiB BMPOLLYBAHHSA HAa BOAOCMNOXABAHHA JIbOHY ONiiiHOrO COpTy
Boporpait. Haykoso-mexHidHuli 6ronemens Incmumymy onidi-
Hux kynsmyp HAAH. 2019. Bun. 27. C. 117-124.

Wysap A. M. Bnaue cTpokis ciBGu copTiB NbOHY 0AiiiHOMO Ha
NPOAYKTUBHICTb 3a Pi3HUX HOPM BUCiBY. HaykoBo-mexHidHul
6ronemens Incmumymy onitiux kynemyp HAAH. 2019. Bun. 28.
C. 160-167.

fremok C. B., figyx B. ®., Kipuyk P. B. JocnigxeHHa npo-
uecie 36upaHHA NbOHY ONIMHOTO 3 BUKOPUCTAHHAM CTebno-
BOT YacTUHM BpoXato. TosaposzHasyul sicHuk. 2019. Bun. 12.
(. 282-295. doi: 10.36910/6775-2310-5283-2019-12-28
Nonsikosa I. 0. CenekuiitHa OLiHKAa COPTOBMX PeCYpCiB NbOHY
onitHoro. Haykoso-mexHiyHuli 6ro1emeHs IHcmumymy oniliHux
kynemyp HAAH. 2019. Bun. 27. C. 79-87. doi: 10.36710/ioc-
2019-27-09

Pymik 0. J1., lanbyenko H. M., KoHoBsanosa B. M. MogentoBaH-
HA piBHIB MPOAYKTWBHOCTI Ta aHani3 edeKTUBHOCTI TeXHo-
JIoriil BUpOLLYBAHHA NbOHY oniiiHoro B ymoax [liBaHA Ykpai-

2023, Vor. 19, No 4 259



Po

C/IUHHUYMBO

35.

36.

37.

10

11.

12.

13.

260

HU. 3powysare 3emnepobcmso. 2019. Bun. 71. C. 119-122.
doi: 10.32848/0135-2369.2019.71.25

Ipo3p I. ®. Bnnus meteoponoriynux ymos lepenkapnarrs
Ha MopdosoriyHi Ta 6i0XiMiuHi NOKA3HUKM NbOHY ONiHOrO.
Haykoso-mexHiyHuli 6ronemeHs IHcmumymy ORiliHUX Ky/b-
myp HAAH. 2020. Bun. 29. C. 112-122. doi: 10.36710/ioc-
2020-29-11

Wysap A. M., PynaBcbka H. M., 3w06aiino A. I. MpoaykTue-
HiCTb NbOHY oOniliHOro 3anexHo Big BnAMBY GionpenapatiB
Ta KOMMNeKcHux pobpus. [lepedeipHe ma 2ipcbke 3emse-
pobcmso i msapunHuymso. 2021. Bun. 69(1). C. 142-156.
doi: 10.32636/01308521.2021-(69)-9

HaciHHs oniiiHe. Bu3HayeHHs BMicTy onii MeTofoM eKCTpaKLii B
anaparti Cokcneta : ACTY 7577:2014. Kunis : [JepcnoxuBCcTaH-
Bapt Ykpainu, 2010. 10 c.

References

. Zahir, A., Ahmad, W., Nadeem, M., Giglioli-Guivarc’h, N., Hano, C.,

& Haider Abbasi, B. (2018). In vitro cultures of Linum usitatis-
simum L.: Synergistic effects of mineral nutrients and photo-
period regimes on growth and biosynthesis of lignans and ne-
olignans. Journal of Photochemistry and Photobiology B: Biolo-
gy, 187, 141-150. doi: 10.1016/j.jphotobiol.2018.08.009

. Quéro, A., Molinié, R., Elboutachfaiti, R., Petit, E., Pau-Roblot,

C., Guillot, X., Mesnard, F., & Courtois, F. J. (2014). Osmotic
stress alters the balance between organic and inorganic solu-
tes in flax (Linum usitatissimum). Journal of Plant Physiology,
171, 55— 64. doi: 10.1016/j.jplph.2013.07.006

. Rudik, 0. L. (2019). Influence of agrotechnical methods on yield

formation and quality of seeds of oil-bearing flax. Agrology,
2(1), 3-9. doi: 10.32819/2617-6106.2018.14011

. Kulma, A., Zuk, M., Long, S. H., Qiy, C. S., Wang, Y. F., Jankaus-

kiene, S., Preisner, M., ... Szopa, J. (2014). Biotechnology of
fibrous flax in Europe and China. Industrial Crops and Products,
68, 50-59. doi: 10.1016/j.indcrop.2014.08.032

. Lalaleo, L., Alcazar, R., Palazon, J., Moyano, E., Cusido, R. M., &

Bonfill, M. (2018). Comparing aryltetralin lignan accumulation
patterns in four biotechnological systems of Linum album.
Journal of Plant Physiology, 228, 197-207. doi: 10.1016/
j.jplph.2018.06.006

. Lalaleo, L., Testillano, P., Risuefio, M.-C., Cusido, R. M., Palazon,

J., Alcazar, R., & Bonfill, M. (2018). Effect of in vitro morpho-
genesis on the production of podophyllotoxin derivatives in
callus cultures of Linum album. Journal of Plant Physiology, 228,
47-58. doi: 10.1016/j.jplph.2018.05.007

. Kupriyanova, A. A. (2015). Medicinal vegetable oils (pp. 56-63).

Kharkiv: N.p.

. Vyshnivska, Yu. S. (2012). The influence of the fertilization sys-

tem on the formation of oil flax productivity. Bulletin of Agri-
cultural Science, 5, 77-78. [In Ukrainian]

. Drozd, I. F., & Lyakh, V. A. (2012). Variability interval of produc-

tivity traits for oil flax in Lvov region. Scientific and Technical
Bulletin of the Institute of Oilseed Crops NAAS, 17, 60-66. [In
Ukrainian]

. Lyakh, V. A., & Drozd, I. F. (2012). Variability of economically
valuable features in linseed oil in the conditions of the Precar-
pathian region. Bulletin Institute of Agriculture of Steppe zone
NAAS of Ukraine, 2, 66-72. [In Ukrainian]

Mahova, T. V., & Poliakov, 0. I. (2012). Yield of flax is oily (Li-
num humile Mill) in the conditions of the southern steppe of
Ukraine, depending on the sowing time and sowing rates. Sci-
entific and Technical Bulletin of the Institute of Oilseed Crops
NAAS, 17,116-120. [In Ukrainian]

Okkert, A.V. (2013). Influence of sowing rates on the forma-
tion of flax productivity of the Vodograj oil variety. Scientific
and Technical Bulletin of the Institute of Oilseed Crops NAAS, 18,
118-121. [In Ukrainian]

Sheremet, Yu. V., Didora, V. G., & Shvab, S. B. (2014). Varietal
characteristics of linseed’s growing technology in Ukrainian

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

30.

Polissia. Jornal Linseed and Technical Crops, 3(8), 102-106. [In
Ukrainian]

Rovna, 0. V. (2014). Productivity of linseed depending on foliar
fertilization. Bulletin of Sumy National Agrarian University. The
series: Agronomy and Biology, 9, 97-100. [In Ukrainian]
Sheremet, Yu. V., Derebon, I. Yu., & Didora, V. G. (2014). Factor
analysis of a field experiment on the example of linseed oil.
Bulletin of Agricultural Science, 4, 19-23. [In Ukrainian]
Tovstanovska, T. H. (2015). Variability of elements of seed pro-
ductivity of flax is oily (Linum humile Mill) in the conditions of
the Steppe of Ukraine. Scientific and Technical Bulletin of the
Institute of Oilseed Crops NAAS, 22,90 97. [In Ukrainian]
Adamen, F. F., Lazer, P. N., Rudik, 0. L., & Patrakov 0. I. (2012).
Influence of sowing dates and sowing rates on yield and wa-
ter consumption of oilseed flax. Tavria Scientific Bulletin, 81,
14-18. [In Ukrainian]

Berezovsky, Yu. V. (2016). Application of New Technical Deci-
sions in the Industrial flax Production. Science and Innovation,
12(4), 51-68. doi: 10.15407/scin12.04.051 [In Ukrainian]
Onyukh, Yu. M., Didukh, V. F., & Taraymovych, I. V. (2016). In-
vestigation of the conditions of growing flax oil. Agricultural
Machines, 34, 104-110. [In Ukrainian]

Rudik, 0. L. (2016). Peculiarities of yield formation of oil-bear-
ing flax depending on sowing dates and seeding rates in dry
steppe zone of Ukraine. Tavria Scientific Bulletin, 95, 79-86.
[In Ukrainian]

Drozd, I. F. (2017). Influence of biological characteristics of
a variety on qualitative indicators of flax is oily (Linum hu-
mile Mill) in conditions of Precarpathian Ukraine. Bulletin of
Lviv National Agrarian University. Agronomy, 21, 142-147. [In
Ukrainian]

Kononenko, L. M. (2017). Productivity of sowing of linseed oil
at different rates of sowing of seeds in wombs of the southern
part of the Right-bank Forest Steppe. Bulletin of Zhytomyr Na-
tional Agroecological University, 1, 94—102. [In Ukrainian]
Tkachyk, S. 0. (Ed.). (2017). Methodology of conducting quali-
tative examination of plant varieties of technical and fodder
group for suitability for distribution in Ukraine. Vlinnytsia: N.p.
[In Ukrainian]

Tkachyk, S. 0. (Ed.). (2016). Methodology for the qualification
examination of plant varieties for suitability for distribution in
Ukraine. Methods of determining plant production quality indi-
cators. Vlinnytsia: N.p. [In Ukrainian]

Seeds of oil flaxseed for processing. Specifications: State
standart of Ukraine 4967-2008. (2010). Kyiv: Derzhspozhyv-
standart Ukrainy. [In Ukrainian]

Kalenska, S. M., Novytska, N. V., Stepanenko, Yu. P., Stoliarchuk,
T. A, Taran, V. G., Ryzhenko, A. S., & Yeremenko, 0. A. (2017).
Longetivy of seed of oily crops. Bulletin of Agricultural Science,
12, 63-70. [In Ukrainian]

Stoliarchuk, T. A., & Kysilchuk, A. M. (2017). Comparative cha-
racteristics of morphological features of linseed oil in the con-
ditions of the Right-bank Forest Steppe of Ukraine. Bulletin of
Poltava State Agrarian Academy, 4, 136—139. doi: 10/31210/
visnyk2017.04.27 [In Ukrainian]

Rudik, 0. L., & Rudik, N. M. (2017). Evaluation of technolo-
gies for collecting oil flax intended for dual use. Scientific and
Technical Bulletin of the Institute of Oilseed Crops NAAS, 24,
208-213. [In Ukrainian]

. Kalenska, S. M., & Stoliarchyk, T. A. (2018). Varietal features of

oil linseed yield formation depending on sowing rate and in-
ter-row spacing in the conditions of Right-bank Forest-Steppe
zone of Ukraine. Plant Varieties Studying and Protection, 14(3),
302-309. doi: 10.21498/2518-1017.14.3.2018.145302 [In
Ukrainian]

Poliakov, 0. I., Nikitenko, 0. V., & Makhno, 0. 0. (2019). In-
fluence of cultivation techniques on water consumption of oil
flax varieties. Scientific and Technical Bulletin of the Institute
of Oilseed Crops NAAS, 27, 117-124. [In Ukrainian]

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2023, T. 19, N¢ 4



Plant production

3

-

. Shyvar, A. M. (2019). Influence of sowing dates of oil flax va-
rieties on the productivity at different seeding rates. Scientific
and Technical Bulletin of the Institute of Oilseed Crops NAAS, 28,
160-167. [In Ukrainian]

. Yaheliuk, S. V., Didukh, V. F., & Kirchuk, R. V. (2019). Picking
up the oil flax yield with the stem part usage investigation.
Tovaroznavchiy Visnik, 12, 282-295. doi: 10.36910/6775-2310-
5283-2019-12-28 [In Ukrainian]

33. Poliakova, I. 0. (2019). Breeding assessment of oil flax. Scien-
tific and Technical Bulletin of the Institute of Oilseed Crops
NAAS, 27, 79-87. [In Ukrainian]

34. Rudik, 0. L., Galchenko, N. M., & Konovalova, V. M. (2019). Mode-

ling of productivity levels and analysis of the effectiveness of

flax cultivation technologies in Southern Ukraine. Irrigated Ag-

3

nNo

UDC 633.854.54: 631.5 (477.43 + 477.4)

riculture, 71, 119-122. doi: 10.32848/0135-2369.2019.71.25
[In Ukrainian]

35. Drozd, I. F. (2020). Influence of meteorological conditins in
Precarpathian on morphological and paramters of oil flax. Scien-
tific and Technical Bulletin of the Institute of Oilseed Crops NAAS,
29,112-122. doi: 10.36710/i0c-2020-29-11 [In Ukrainian]

36. Shuvar, A. M., Rudavska, N. M., & Dziubailo, A. G. (2021). The
impact of biopreparations and complex microfertilizers on the
productivity of oil flax. Foothill and Mountain Agriculture and
Stockbreeding, 69(1), 142-156. [In Ukrainian]

37. 0il seeds. Determination of the oil content by the extrac-
tion method in Sokslet apparatus: State standart of Ukraine
7577:2014. (2015). Kyiv: Derzhspozhyvstandart Ukrainy. [In
Ukrainian]

Lialchuk, P. P., Bakhmat, M. I., & Makarchuk, B. M.2 (2023). Formation of yield and seed quality of linseed
varieties (Linum humile Mill.) in the conditions of the Western Forest Steppe of Ukraine. Plant Varieties Studying
and Protection, 19(4), 254-261. https://doi.org/10.21498/2518-1017.19.4.2023.291228

Higher educational institution “Podillia State University”, 13 Shevchenko St., Kamianets-Podilskyi, Khmelnytskyi Region, 32316, Ukraine,

*e-mail: mr.lialchuk@gmail.com

2Ukrainian Institute of Plant Varieties Examination, 15 Henerala Rodymtseva St., Kyiv, 03041, Ukraine

Purpose. To determine the peculiarities of yield and seed
quality formation of varieties of linseed (Linum humile Mill.)
in the conditions of the Western Forest Steppe of Ukraine.
Methods. The research was conducted in 2020-2021 at the
experimental field of the Khmelnytskyi branch of the Ukrai-
nian Institute for Plant Varieties Examination (Trebukhivtsi
village, Letychivskyi district, Khmelnytskyi region). Sowing
was carried out in the second decade of April, the sowing
rate was 8.0 million seeds per hectare. Subjects of the re-
search were oil flax varieties ‘Orfei’, ‘Svitlozir’ and ‘Vodohrai’.
The experimental design, evaluation of material, pheno-
logical observations and biometric measurements of plants,
harvesting were carried out in accordance with the “Meth-
odology for the qualification examination of plant varieties
of the technical and fodder group for suitability for distri-
bution in Ukraine”. The quality indicators of linseed were
determined according to the “Methodology of qualification
examination of plant varieties for suitability for distribu-
tion in Ukraine”. Results. The optimal conditions of the
Western Forest Steppe of Ukraine contributed to the timely
onset of the phenological phases of growth and develop-
ment, as well as to the insignificant variation in the dura-
tion of the vegetation period (from 96 to 99 days) of the
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flax plants. Productivity was assessed using indicators such
as the number of pods and the weight of seeds per plant.
Under the condition of sowing on 25 April and the sowing
rate of 8.0 million seeds per hectare, the highest yield was
characterised by the variety “Svitlozir” (1.45 t/ha), the lo-
west — ‘Orfei’ (0.8 t/ha). The varieties ‘Orfei’, ‘Svitlozir" and
Vodohrai” were evaluated by biochemical indicators and
the content of crude protein, oil and fatty acids (palmitic,
stearic, oleic, linoleic, linolenic, gondoic, eicosapentaenoic
and erucic) was determined. Thus, ‘Orfei” was characterised
by the highest amount of protein in the seeds — 24.15%;
‘Svitlozir’ had an indicator of 22.74%; ‘Vodohrai’ — 22.26%.
A high percentage of oil in the total dry matter was found
in ‘Vodohrai’ - 45.6%, which is 2.19% more than in ‘Orfei’.
The content of linolenic acid varied from 45.703 (‘Orfei’)
to 48.261% (‘Svitlozir’) and erucic acid was not detected
in any of the varieties during the study. Conclusions. The
varieties ‘Orfei’, ‘Svitlozir’ and ‘Vodohrai’ were characterised
by more than 35% oil content in seeds, which meets the
requirements of State Standard 7577:2014 and ensures the
quality of marketable oil flax products.

Keywords: variety; seed; productivity; biochemical indica-
tors; protein; oiliness; fatty acids.
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PocnuHHuymso

YAK 633.2 [631.526.3:631.559:66.022.34(477.46) doi: 10.21498/2518-1017.19.4.2023.291231

®opMyBaHHA NPOAYKTUBHOCTI COPTiB aMapaHTy
B MpaBo6epexHoMy JlicocTeny YKpaiHu
3a Aii abcopbeHTy MaxiMarin

B. B. AueHko*, H. B. AueHko, C. B. Poranbcbkuu, A. 0. Ciukap, 10. B. HoBak

Ymanuceruli HayioHanbHUl yHIBepcumem cadisHuymasa, 8ya. IHcmumymcbka, 1, M. Ymars, 20301, Ykpaina,
*e-mail: slaviksklavin16@gmail.com

MeTa. MpoBecTu rocnofapchbKy OLiHKY COPTiB aMapaHTy ‘XapkiBcbkuii-1', ‘Tenioc’ i ‘Cem’ 3a BHeceHHs abcopbeHTy Toprosoi
Mapku MaxiMarin, BMKOPWUCTOBYBAHOrO ANA HiBeNOBaHHA HecTadyi onagiB i HepiBHOMipHOro 3BONOXeHHA B JlicocTeny
YkpaiHu. Metogmu. Bnpoposx 2021-2023 pp. y nonboBux ymoBax (M. YmaHb, 48°46'N, 30°14'E) pocnigxysanu Tpu copTy
amapaHTy it abcopbeHT Toprosoi Mmapku MaxiMarin y dopmi rpaHyn, HopMa BHECEHHS AKOTo CTaHoBMAA 25 Kr/ra. OuiHioBaHHSA
COpTiB 3[iliCHIOBaNM 32 TaKMMW NapameTpamu: maca JIUCTKIB, CyUBITTA W KOPiHHA, BPOXalHicTb 3eneHoi macu y tasax
UBIiTIHHA Ta NOBHOT cTUIOCTI. TaKOX BU3HAYANU BPOXAWHICTb 3€pHA aMapaHTy Ta BMIiCT y HbOMY MpPOTeiHy, XUPiB i Kpoxma-
nto. Y npoueci po6oTK NOCNYroByBanuch MeToAaMu JUCNEpCiitHoOro M KopenauiiiHoro aHanisis. Pe3ynbTaTu. 3acToCOBaHMI
abcopOeHT iCTOTHO BM/IMHYB Ha MOKA3HUKM MPOAYKTUBHOCTI, fiKa XapaKTepu3yBanacs 3HAYHOIO MiXCOPTOBOIW Pi3HULED.
30KpeMa, cepegHe 36inblEHHA MAacK NINCTKIB 3 OAHIET POCANHM AN LOCHifKYBAHUX COPTiB aMapaHTy CTaHOBWUAO 12,2%, macu
cyuBiTTA — 8,9%, abo 3,6 r/pocn. Haiikpalye Ha BHeCeHHs abCopOeHTy, WO BAOCKOHANUAO YMOBM BUPOLLYBaHHS, 3pearyBas
copT ‘XapkiBcbKMi-1, Maca cyuBiTTa skoro nigeuwmnaca Ha 12,6%, a6o 5,3 r/pocn. MocuneHHs pocTOBUX NpoLECiB CTano
MOXJ/IMBUM 33BAAKMU MONINWEHOMY PO3BUTKY KOPEHEBOT CMCTEMM Ta MiABULLEHHIO i1 MAcu 3aNexHo Bij BapiaHTa Ha 12,3-
24,6% (2,1-3,0 r/pocn.). BogHouyac y cepegHboMy Ha 12,4% (11,2-13,3% y pi3HuUX cOpTiB) 36iNbWKBCA NOKA3HUK 3aranbHoi
Macu pociuH. YpoxainHicTb 3eneHoi macu 3poctana Ha 13,6-16,5% (4,75-5,75 T/ra) 3aBAAKW BUKOPUCTaHHIO abcopbeH-
Ty i1 6yna B mexax 33,0-40,0 T/ra. HaitBuwmMmu ii 3HaueHHsMU xapaKkTepusysasca copT ‘Cem’ — 34,3 T/ra y KoHTponi Ta
40,0 T/ra B gocninax 3i BHeceHum abcopbeHToM. Moro 3acTocyBaHHsA TaKoX CNPUYNHMNO 36iNbLIEHHA BPOXAMHOCTI pi3HMX
copTiB amapaHTy Ha 0,30-0,38 T/ra, abo 16,0-18,3% (HaitypoxaiiHiwum 6ys copt ‘Cem’ — 2,08 Ta 2,46 T/ra 3anexHo Big
BapiaHTa focnifly) M iCTOTHe 3MeHWeHHA KoHueHTpauii npoTeiHy (Ha 0,1-10,0%), xupis (Ha 7,4-19,5%) i kpoxmanio (Ha
3,2-8,2%). BuUcHoBKM. AGcopOeHTU € eheKTUBHUM 3acOO0M NS HiBENIOBAHHS HepiBHOMIPHOTO 3BOIOXKEHHSA Ta 3abe3neyeH-
HA MaKCMManbHOT peanisaLii NpoAyKTUBHOTO NOTeHLiany amapaHTy, NpoTe NOAiNWeHHA BOAHOMO PEXUMY HEraTUBHO BN/UBAE
Ha HAKOMWYEHHSA NPOTETHY, XKMPiB i Kpoxmanio.

Kntoyosi cnosa: spoxaliiHicms, 3e1eHa Maca; HaciHHA; NPOMeiH; KpoxMab,; Xupu.

O06’emu abcopob1tii BapiooTsh Bix 30 10 500 j1/1 Kr

Bctyn

3acTocyBaHHS BOJIOTOHAOYXAJIbHUX II0JIIMEDPIB
POSIIIANAIOTE K OOMH 3 IHHOBAIIIMHIX HETPAIH-
IIAHMX IIOXOOIB Y CYYACHUX arpOTEXHOJIOTIAX.
[TosmmepHi rigporesm —1ie riapodiIbHIH I0IIMe -
Hul Martepiaya akpuaTtaol mpupoau [1]. [1ix gac
BHECEHHS B IPYHT YACTUHKU TeJI0 PO3TAIIOBY-
I0TBCS B MIsKATrperaTHOMY IIPOCTOPI ¥ BOMPAIOTh ¥
Mipy HAIXOPKEHHS BOJIOTY, YTPUMYIOTH 1i B c001
¥ JKUBJIATH pocsmHu. Brcuxatoun, abcopbeHT Ha-
OyBae mepBiCHOI KPUCTAJIIYHOI (POPMHU ¥ CTa€ TOTO-
BUM JI0 HOBOTO IIMKJIY 34 HA/XOJKEHHS BOJIOTH.
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cyxoro mmostimepy [2]. Taxoo BHCOKOIO BOIOIOTIH-
HAJIbHA 3[IATHICTH MOKe OyTH BIIPOIOBK 4—5—8
POKIB, BOHOYAC BOJOOOMIH MisK I'PYHTOM 1 TIOJIi-
MepoM Mae 3BOpOTHUE xapaxtep. lluriiuHicTh
MOIVIMHAHHS Ta BIITAYl BOJIOIH IIPOTAIOM KlJIb-
KOX POKIB IIPHUTAMAHHA TiAPOreJIsM II0IIaKPILIA-
MITHOTO THUILY, TOMY iX 3aCTOCYBaHHS € HaUIO-
IUTBHINIAM ¥ CLIIbCBKOMY rocofapceTsi [3, 4].

B Vipaini ocraHHIMI pOKAMM BUMIIIOB ITUKJI
IOCJIIIKEHD, B SKUX BCTAHOBJIEHO e(DeKTHBHICTD
abcopOeHTiB 1 Pi3HUH iX BIJIMB HAa IIPOIYKTUB-
HICTb 0BOYEBUX KYJIBTYD, 30KpeMa IIITHHATY [5,
6], cenepu [7, 8], BacuabKiB cripaB:KHIX [9], Kap-
torwti [10], momimopa [11], rapOy3a BeTUKOILTI/I-
Horo [12], vacHuUKy o3umoro [13], 606iB KopmoO-
Bux [14] Ta oripka [15].

OT:xe, 100Ip COPTIB aMapaHTy 3 KOMILIEKCOM
BHCOKHMX TI'OCIIOHAPCHKO-010JIOTIYHNX ITIOKA3HM-
KIB Ta OIITHUMI3AIlls TEXHOJIOTl BHPOIIYBAHHSI
Yepe3 3aCTOCYyBaHHs aOCOPOEHTIB € aKTyaIbHHU-
MU JJIsI OBOYIBHUIITBA I KOPMOBHUPOOHUIITBA.

Memoro Oocnidsceny € rocrogapchKo-010J10-
rivyHa OI[IHKA COPTIB aMapaHTy ‘XapKiBChbKHIM-1,
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Plant production

‘Temioc’ 1 ‘Cem’ 3a BHeceHHA abCOPOEHTY TOPTO-
Boi mapku MaxiMarin, BUKOPUCTOBYBAHOI'O JIJIs
HIBEJIIOBAHHS HeCTadl Oma iB 1 HePIBHOMIPHOTO
3BostoskenHs B Jlicocreny Yipaium.

Matepianu Ta MeTOAMKa ROCNIAKEHD

JocmimxerHs 3 arpobloJIOriYHOIO OIIIHIOBAH-
Hs COPTiB amapaHTy B ymoBax [IpaBobepesxHoro
Jlicoctemry VEpaluum MTPOBOAUIU BIIPOIOBIK
2021-2023 pp. y HaBYAJILHO-BUPOOHUIOMY BiJI-
111 YMaHCHKOTO HAIIOHAJIBHOTO YHIBEPCUTETY
CalBHUIITBA.

fpyHT JOCJIIOHOIL JUIISHKY — YOPHO3€M OIILI30-
JIEHU# BasKKOCYTJIMHKOBUH 13 TYMYCOBUM T'OPHU-
30HTOM (Tymycy — mpubJu3Ho 1,5%) TOBIIMHOIO
40-45 cm; pH (coswose) — 6,65; rimposiTuyHa
KHCJIOTHICTE — 2,6 Mr-ekB Ha 100 r rpyHTY; CTY-
miHb HacudeHocTi ocHoBamu — 90-95%; cyma
yB1OpaHUX 0CHOB — 24,6 Mr-eKB Ha 100 1 rpyHTY.
B opromy mrapi micrutbest 108,7 MI/KT JIeTrKOriT-
poJtidoBaHOro asory; 59 — pyxomoro cocdopy;
120,5 mr/kr — oomimmaoro kasiro. O0’emua Maca
IpyHTy craHoBUTH 1,26—1,34 r/cm?®; malimenra
II0JILOBA BOJIOTOEMHICTh — 16,2% B opHOMY 1
14,6% B mimopHomy 1mapax. Ot:ike, YopHO3EM
OII30JIEHUH BAKKOCYTJIMHKOBHUH € POTIOYNM 34
cBOIMH (PI3UKO-XIMIYHHUMM BJIACTUBOCTSIMU Ta
BIJIIIOBIa€ BUMOTaM KYJIBTYPH.

Jlisa amamiay MeTeoponorquI/Ix YMOB ¥ POKU
MIPOBEJEeHHS JOCJIIJKeHh BUKOPHUCTOBYBAJHU
maHl MeTeoCTaHIN] «YMaHb». BereramiiiHuii
mepiog 2020-2021 pp. XapaKkTepH3yBaBCA
CIPUATINBUM TeMIIePaTypHUM domom 1 mo-
CTaTHBOIO KLIbKIiCcTIO ortaaiB. Cepenus Temire-
parypa moBiTps cramoBwia 9,2 °C ta Oyna
numre Ha 0,4 °C Bumomo 3a cepegHbobararo-
piuny. ¥ xosomuuil mepion (rpymaeHpb — Oepe-
3€Hb) CyMapHe IePeBUIIEeHHS TeMIlepaTypu
cragosuiio 1,4 °C, a 3arajibHe 3MeHIICHHS B
rTeriuil (kBiTeHb — BepeceHb) — 1,9 °C. 3a pik
BHIIAJI0 655,7 MM aTMocdepHOi BOJIOTH, III0 HA
69 MM TIEPEeBUIIUIIO CePeIHbOOATATOPIUHY 103~
HauKy [16].

Horo;:[m ymoBm 2021-2022 pp. XapaKTepusy-
BAJIUCS ICTOTHO MEHIITUM PIBHEM OIa/IiB, ITOPiB-
HIOIOYH 3 IOIePEeIHIMU POKAMH Ta cepeaHbo0a-
raTopiyHUMH JaHuMU. BogHouyac Temiieparyp-
HUH pe:xuM O0yB HAOIMKEHNM 0 cepeaHpobara-
topiuroro. 2022—2023 pp. BiA3HAYUINCS Il IBH-
IIEeHNMM TeMIepaTypaMu, MEHIIIOKN KILJIbKICTIO
Ta PIBHOMIPHICTIO OIIAIIB.

3arajom, IorogHuil PoH ICTOTHO BILJIMBAB HAa
bopMyBaHHA HTPOMYKTHBHOCTI amapanTy. Tak,
Bereraiiumii mepion 2021 poxy OyB HaMCIpH-
ATJUBIIINM 3aBIAKN 3HAYHIN K1JILKOCTI OIIA 1B,
a TOMYy f JOCTATHIM 3amIacaM IIPOLyKTHBHOL BO-
JIOTH Y IPYHTI, II[0 CTBOPIOBAJIO OITHMAJIbHI yMO-
BH BIIPOJIOBK 1HTEHCHBHOI'O POCTY pocmH. 2022
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1 2023 pp., HaBOakM, OyJIM HECHPUATIMBUMI
yepes TPHUBAJIL IOCYXHU Ta HecTady aTMocqepHol
BOJIOTH, II0 BUIIAAAJIA B KPUTHYHI IIEPIOIH.
OcCklIbKM YMOBH IIEPIOAIB BereTairi aMmapaHTy
Oy I HEOTHAKOBUM, PE3YJIbTATH JOCII I KESHHS
OIIIHEHO 00 €KTHUBHO.

Jocmigy 3axjaazaay METOZOM PeHIOMI3arril.
IToBTOpHICTE yoTHpHpasosa. Ilmoma gocmaigHol
mrssakn — 100 2. Tlocis amapanTy 3mificHIOBA-
.y IpyTiil qexasi KBITHSA (KOHTPOJIB), HOpMa
BHCIBY — 1 MJIH HACIHMH/TA 3 IIOOAJILIINM JOBE-
JIEHHSIM I'yCTOTH CTOSHES 10 150 Trc. mIT. pocsi./ra
JIJISI OLEPKAHHS HACIHHS.

Coptu amapaury ‘XapriBcbKuii-1 (KOHT-
pousb), Temioc’ 1 ‘Cem’ BupoIIyBaau 3a 3araJib-
HOITPUIHSTOI TEXHOJIOTIEI0, 0e3 1 31 BHECEHHIM
25 kr/ra abcopbenTy Toprosoi mapku MaxiMarin
y ¢opmi rpauyii. [lomepemunr — momimop. Ilo-
CIBHUH MaTeplajl OTPHUMAHO Bl OPUTIHATOPIB.

Tabauus 1

MoxoaXeHHA ROCNiAKYBAHMX COPTIB i HAABHICTb iX

y lep>kaBHOMY peecTpi COpPTIB POC/UH,

NpUAATHUX ANA NOWUPEHHA B YKpaiHi

Copt KpaiHa IcTopis copTy

3aABHMK i NigTpMMyBay —
XapKiBCbKMiA HALiOHANbHWIA
arpapHuit yHiBepcuteT
im. B. B. lokyyaesa.
[o Peectpy coptiB pocnuH
Ykpainu BHeceHo y 2001 p.

AK NiKapCbKuM.
3afBHUK 1 MigTpUMyBaY —

HauioHanbHuit 6oTaHIYHKIA
cagim. M. M. lpmwka HAH.
o Peectpy copTiB pocnuH

Ykpainu BHeceHo y 2003 p.
3asBHUK 1 NigTpUMyBay —

XapKiBCbKMiA HaLioHaNb-
HWIA arpapHuii yHiBepcK-
TeT im. B. B. [lokyyaesa.
CtBopeHo cnocobom iHau-
BiflyanbHoro fo6opy 3i
3paska A. hypochondriacus
(Panishmen). [lo Peectpy
COpTiB Poc/nH YkpaiHu BHe-
ceHoy 2002 p.

‘XapkiBcbkuit-1"* | Ykpaiva

‘Tenioc’ YkpaiHa

‘Cem YkpaiHa

AbGcopbenT ToproBoi mapku MaxiMarin y
opmi rpamysT — aHIOHHUHN TOJTIAKPUIAMITHUHA
comoJriMep, 3maTuuii BoupaTtu 1o 400% Bomu Bif
BJtacHoro ob’emy. Ilepen mociBom #10r0 BHOCHIIH
JIOKAJIbHO B O0po3uu Ha rimouny 20—25 cMm.

Y monboBux 1 1200paTOPHUX JOCTIIAX Kade-
pu pocsmuuuIrrBa YMaucbkoro HYC BuBuanu
HPONYKTUBHICTG TA BMICT IPOTEiHYy, KHpPIB 1
KPOXMAJII0 B HACIHHI PI3HUX COPTIB aMapaHTy
3aJIesKHO B1J 3aCTOCYBAaHHS a0COPOEHTY.

JlocmimxeHHA ITPOBOSUIIN 3TIHO 13 3arajIbHO-
OPpUHHATAMEA MeTomukamu [17]:
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PocnuHHuymso

— OloMeTpUYHI BUMIPIOBAHHS 3I1HACHIOBAJIN Y
dasi macoBoro 1BiTiHHA HA 10 TUIIOBUX POCJIH-
HAX y JBOX HECYMIKHUX ITOBTOPEHHSIX;

— Macy pOCJINHU Ta OKPEeMUX 11 4aCTUH BU3HA-
JaJIy BaroBUM MeTomoM. J[J1s mporo BigOmpasin
100 TumoBUX POCJUH 1 poOuIH IXHIM Mopd0oJI0-
TMYHUA po30lp, BIOOIISAIOYN CyIIBITTS, cTebJIa,
JIMCTS T KOPIHHSI;

— 30ip BpoOKAI0 3epHO3OMPATBHUM KOMOA-
HOM pO3mouMHAa U 3a yMoBH gocturavua 80%
HAClHHS;

— cyMapHUA BMICT poTeiny (v %) BCTaHOBJIIOBA-
Basi cbOTOMeTpI/Iqu [18]. l[ﬂﬂ BU3HAYEHHS KUIbKIC-
HOT'O BMICTY IIPOTeIHY, *KUPIB 1 KPOXMAULIO B HACIH-
Hi 3actocoByBasm anastizarop NIRS FOSS DS2500
(BI/Ipo6HI/1uTBo - I[amﬂ) KW TAKOMK BHMIPIOE
BOJIOTICTD, 30JIy, KJITKOBHHY, 4 32 BUKOPHUCTAHHST
JOIATKOBHUX KaJIIOPyBaHb — aMIHOKHCIIOTH [18].

Cratucruure 00OpOOJIEHHS OTPHMAHUX pe-
3yJILTATIB IIPOBOIMIIM, PO3PAXOBYIOUHN 34 JIOII0-
mororo Microsoft Excel 2019 cepenue apudpme-
tuuHe (X) crapmapraoro BimxuiaeHusa (SD). Ko-
PeJIAIIiHI 3aJIesKHOCT] BCTAHOBIIIOBAJIH, 34CTO-
COBYIOUHM IIporpamy Statistica 12.

Pe3ynbTratn pocnigxeHb

IlorkasHMEM Macy JIMCTKIB HA OTHINA POCJIMHI
O1JIBIII0I0 MIPOI0 3aJIesKaJIH BiJl COPTOBUX 0CO0-
JmBOCTe 1 cranoBusH 11s1 copry ‘[esioc’ 73,4 ¢
y kouTpoJi Tta Ha 10,5% Oinbite y BapiaHTi 3
abcopoeutom. Bucoxomponyrrusauit ‘Cem’
dopmyBaB mHMCTKOBY Macy Ha piBHl 191,9
(koHTpOJB) 1 218,9 r (abcopbenT) — Ha 122,9 1
130,2% OibImre Hisk ‘XapKiBcbKuii-1'. 3a oboma
darxTopamu mocIIiay BUSBIEHO ICTOTHY PI3HU-
mio (Tabir. 1).

Tabnuys 1

MNoKasHUKKM iHAMBiAYaNbHOT NPOJYKTMBHOCTI COPTIB aMapaHTy
3a BHeceHHs abcopbeHTy (2021-2023 pp.)

. Maca, r/pocn.
Cnoci6 BMpOLyBaHHSA Copt

JINCTKN . KopeHeBa POCNUHU
((baKTOp B) ((baKTOp A) Ta CTe6ﬂ0 cyugiTTa CUuCTema 3arajiomMm
‘XapKiBCbKuin-1"* 86,1 41,9 10,7 138

Kg’”Tpg”b 6 Temod 734 393 171 | 129,8
(6e3 abcopbenty) ’)C(eM’ 191,90 | 415 | 122 | 2452
. | 'XapkiBcbkun-1* 95,1 47,2 13,2 155,56

ABcopGent y popmi | IR 82,3 428 192 | 1443
rpauyn (25 kr/ra) | «cay’ 2189 | 436 | 152 | 2777
Xmed. 1246 | 42,7 146 | 1818

SD 58,0 2,4 2,9 57,6

CV, % 47 6 20 32

HIP, ,, A 5,81 2,52 0,92 9,59

474 2,06 0,75 7,83

AxB 8,21 3,57 1,30 | 13,56

* KOHTpONb.

O3Hakomw, sTka ICTOTHO BILJIMBAE HA BEJIMIUHY
3epHOBOI IIPOIYKTUBHOCTI aMapaHTy, € Maca CyII-
BiTTA. HaiOibmvuy 1l SHAYEHHAMN BIIPOIOBIK
JIOCTTKEHHSI XapaKTepu3yBaBCsa COpPT XapKiB-
cokmit-1'— 41,9 Ta 47,2 r 3aj1esxHO Big BapiaHTa. 3a
BHECEHHST a0COPOEHTY TTOKA3HUKUA MAaCH CyIIBITTS
30LIBIIYBAJIACS, SK ITOPIBHATH 3 KOHTPOJIEM, HA
12,6 (Xapriscermii-1'), 8,9 (Tesmoc) 1 5,1% (‘Cenr).

Maca xopiausa pociaus copTy Temioc’ cranoBH-
sa 17,1 r/pocsi. y BapiaHTi 3 KoHTpoJsiem Ta 19,2 r/
pocJi. 3a BHeceHHs abcopbenty. [lokasaukm cop-
TiB XapkiBcbkuii-1’ 1 ‘Cem’ Oyiu CyTTEBO HUKUM-
mu — Ha 59,8 1 40,2% (koHTposb) Ta 45,51 26,3%
(abcopbeHT) BiAIIOBIIHO. 3arajioM, 3aCTOCYBAHHST
a0CcOopOeHTy CIPHAJIO 30LIBIIEHHIO KOPEHEBOI
Macu Ha 12,3—-24,6% 3ajiesxHo Bl COPTY.

Brecenuit abcopbeHT 301bINTyBaB 3arajabHy
Macy pocimH Ha 11,2-13,3% (Bapiamisa: CV =
32%), a HaUBHUIIUMH 11 3HAYCHHSIMHU HE3aJIHKHO
BIJl BapiaHTa OOCIIAY XapaKTepHU3yBABCS COPT
‘Cem’ — 245,21 277,7 v/poc.
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OckUThbKHM aMapaHT BUKOPUCTOBYIOTH Y KOPMO-
BUPOOHUIITBI, JTOIJILHUM 0yJI0 BUBYEHHS IIPO-
OYKTHBHOCTI 3€JI€HO0I MacH. 3a IIOKA3HUKAMM Ii
Buxoay y dady 1BitiaHsa copt ‘CemM’ 3HAYHO TIe-
peBaxkas Hax iHmmMu (41,7 1 48,6 T/ra 3aex-
HO BIJ BapilaHTa IOCJIIAY), IO IIATBEPIKYE
HOro HaJIEKHICTH T0 KOPMOBOTO TUIMY. IcTOTHO
MEHIITl 3HAYeHHS HI3K y copTy ‘XapKiBCbKUii-1
mpogemorcrpyBaB ‘Temioc’ — 27,3 1 31,0 T/ra.
Buropucramus abcopbeHTy y IIpoIieci BUPOIILY -
BaAHHSI aMapaHTy CIPUYUHSAIO 30LIbIIeHHS
KLJIBKOCTI 3es1eHo0l macu Ha 13,6—16,5% (Bapiio-
BaHHA IBOT0 IIOKasHuka Bucoke: CV = 21%)
(puc. 1).

3a ITOKa3HUKOM BPOKAMHOCTI HACIHHS COPT
‘CeM’ TaKO3K 1CTOTHO II€PEBAMKAB 1HIIIL JOCIILIKY -
BaHl — 2,08 (KoHTpOJB) 1 2,46 T/ra (abcopOenT).
Hatimenmn smagennsa mas ‘Temmioc’ — 1,88 (kKomT-
poib) 1 2,18 t/ra (abcopbenT). 3arasom, BHECEH-
Hs a0COpOeHTyY CIIPUSIIO 301TIBITEHHIO BPOYKAT-
HocTl Ha 16,0—-18,3% samesxHo Bl copty (pHc. 2).
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KoHTponb A6copbeHT y hopmi KoHTponb AbcopbeHT y opmi
(6e3 abcopbeHTy) rpaHyn (25 Kkr/ra) (6e3 abcopbeHTy) rpaHyn (25 Kkr/ra)
* KOHTpONb. * KOHTpOb.
Puc. 1. Bnnue a6cop6eHTy Ha BpoXanHicTb 3eneHoi Puc. 2. Bnnue abcop6eHTy Ha BPOXKaWHICTb HAaCiHHA
Macu pociuH pi3Hux copTiB amapaHTy (2021-2023 pp.) pi3Hux copriB amapaHTy (2021-2023 pp.)
(HIPy ot A= 1,52; B - 1,26; AB - 2,15) (HIP s A-0,13; B - 0,08; AB - 0,19)
40 — 0,720
T 0,702 3810
e 0,694 10,700
L . ]
3BT 20,680
= i 10,660
§ 30 ,: E [
S — 1o640 =
g ] S
(2] 7 ju
g - 2502 10620 S
=z ] S
(8] B —
e 10600 ©
S 1 =
= 10,580
10,560
+ 0,540
‘Xapkiscbkuin-1"* ‘Tepioc’ ‘Cem’ ‘Xapkiscbknit-1"* ‘Temioc” ‘Cem’
KoHTponb A6copbeHT y hopmi
(6e3 abcopbeHTy) rpaHyn (25 Kkr/ra)

Puc. 3. Bnnue abcop6eHTy Ha Macy HaciHHA 3 oaHiei pocnnHm Ta macy 1000 HaciHUH amapaHTy pi3HUX copTiB
(2021-2023 pp.)
(HIP :A-1,22;B-0,96; AB - 1,73; HIP

0,05 Maca HaciHHa 3 pocinhu®

:A-0,027; B-0,020; AB - 0,042)

0,05 Maca 1000 HaciHuH
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JlocmimxeHHAMY BU3HAYEHO, 1110 HA ITIOKA3HU-
KU CTPYKTYPH BPOKAI0 CYTTEBO BILUIMBAIOTH SK
COPTOBL OCOOJIMBOCTI, TAK 1 3aCTOCYBAHHS a0COP-
Oenty. BeranonJiieno, 1110 Mmaca HaciHHS 3 OHiel
POCJIMHY HEICTOTHO 301JIbIITyBajacs, a maca
1000 maciHvH 3HAYHO 3MeHIITyBaJacs (puc. 3).

¥V mporieci cTaTUCTUYHOTO aHAJII3Y BUSIBJIEHO
IIOMITHUYM 3B’SI30K 3a INKaJoK Jemqmoxa
(r=0,79; r>=0,63) MiK BpOKANHICTIO TA MaCOIO
HaclHHA 3 ogHiel pocamum: ¥y =1,2946 + 0,0292x,
Jle X — Maca HACIHHS 3 POCJIUHH, T; Y — yPOsKai-
HicTh, T/ra (puc. 4A). CuabHUI 3BOPOTHHUHA

Y =1,2946 + 0,0292x

2,5 e :
0
2,4
e
=23 o
522 5
g 2,1 o t
S) |
£20 . 1
o y=1,2946 + 0,0292x;
19 & r=0,7968; p =0,0578;
=0,6348
"20 22 24 26 28 30 32 34 36 38 40
Maca HaciHHsA 3 OfHi€T pociuHY,
A
Y =0,8095 - 0,0054x
0,72 _ .
y=0,8095 - 0,0054 x;
, o|T=-0,8205; p = 0,0454; r* = 0,6732
0,70[~Ig
0,68
=
= 0,66 ]
T -,
o
o 0,64 : -~ 0
& o
50,62
= .
0,60 - o
0,58
20 22 24 26 28 30 32 34 36 38 40
Maca HaciHH#A 3 ofHi€T pociuHY,

3B’sI30K BCTAHOBJIEHO M1 Macoio 1000 HaciHuH
1 BposkanuicTio [r = —0,87; r> = 0,76; plBHAHHS
perpecii: y = 0,9885 — 0,1562x, 11e X — yposkaii-
HICTB, T/Ta; y — maca 1000 HaciuuH, r (puc. 4B)],
a Takoxk Misk macoro 1000 HaciHUH 1 Maco Ha-
ciHHA 3 oxHiel pocIuHA [r = —0,80; r? = 0,67,
PIBHSIHHS perpecn y = 0,8095 — 0,0054%, ne x
— Maca HaclHHA 3 pocjimHu, T; y — maca 1000
HaciauH, T (puc. 4B)]. 3 orssiny Ha BHCOKI mO-
Ka3HUKN CTATHUCTUYHOI HAMIMHOCTI PIBHSHD
BIIIOBIIHY 3aJI€KHICTH 300paskeHo rpadivdHo
Ha pucyHky 41I'.

Y = 0,9885 - 0,1562x
y=0,9885 - 0,1562x;
r=-0,8755; p=0,0223; r’ =

0,72
0,7665

0,70 B
0,68
z |
$0,66/ : &
T ]
30,641 o
— I
50,62
‘z" |

0,60 o

0,58
18 19 20 21 22 23 24 25

YpoxaitHicTb, T/Ta
b

Z2=2,0378+0,0223 * x - 1,4479 *y—0,0024 * x * x +
+0,0546 * *x *y-0,0649 *y *y

1 RvaneR
Q001 2N

Puc. 4. CraTucTu4Hi Moaeni 3aNeXHOCTi MiX YPOXKaWHICTIO Ta eleMeHTaMyn CTPYKTYPU BPOXKalo amapaHTy
(macoto HaciHHA 3 opHi€i pocauHu Ta Macoto 1000 HaciHuH)

VY mporieci anasmidy 0610XIMIYHOTO CKJIaIy Ha-
CIHHSI COPTIB aMapaHTy BCTAHOBJIEHO BUCOKHUM
BMICT Y HBOMY IIPOTEIHY. Bokpema, HaHOIIBITOI0
KLJIBKICTIO OlJIKA BlJ3HAYMBCS copT ‘XapkiB-
cprmii-1" — 19,15 /100 r B kouTpoi Ta Ha 0,1%
MeHIIre 3a il abcopbenTy. Taxox qoCUTH BHCOKI
sgauvenda mas ‘Cem — 17,59-16,90 r/100 r.
CubHOIO YyTJIMBICTIO 0 a0COPOeHTyY, a ToMy i
3MEeHIIIeHHSIM ITiCJIsI I0T0 BHECEeHHS KOHIIeHTPA-
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mi mporeiny 3 16,24 1/100 r (XKOHTPOJB) [0
14,62 /100 r (—10,0%) xapaxTepusyBascs ‘['ei-
oc’. 3HMKEeHHS 3HAYEeHb 3a 111 a0COPOeHTy MOsKe
OyTH IIOB’A3aHe 3 THM, II0 OLJIOK BBAMKAIOTH XO-
POIIMM ITOKA3HUKOM CTIMKOCTI POCJHUH IIPOTH
medinuTy BOU, HANXOMKEHHST SIKOI CIPUNHSIE
rmpoms 1 xaraboyiaM OLJIKIB, BUBLIBHSIIOUHN
BLIBbHI aMIHOKKCIOTH (IIPOJriH) Ta amiak [19]

(puc. 5).
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KoHTponb A6copbeHT y dopmi KoHTponb AbcopbeHT y opmi
(6e3 abcopbeHTy) rpaHyn (25 Kr/ra) (6e3 abcopbeHTy) rpaHyn (25 Kr/ra)
* KOHTpONb. * KOHTpOb.
Puc. 5. BmicT npoTteiHy B HaciHHi amapaHTy pi3Hux Puc. 6. Bnnue abcop6eHTy Ha YacTKY XUpiB y HaCiHHi
copTiB i 3a yMOBM 3acTocyBaHHA abcopbeHTy amapaHTy pizHux copris
(HIP,,:A-0,63; B-051; AB-0,89) (HIP s A —0,28; B - 0,24; AB - 0,41)
Hacianusa copry ‘Temioc’ BimpisHssiocs Haii- 47 1 46,30
OLIIBIIIOI YaCTKOIO KupiB — 8,4-9,1 r/100 r 3a-
JIeSKHO BIJI BapiaHTa Jgocainy. ¥ copTiB ‘XapKis- 45 | 44,80
cekmii-1’ 1 ‘CeM’ 11l IIOKA3HUK HAOJIMMKABCS [0
5 r/100 r. 3a nii aGcOpOeHTY KOHIIEHTPALIIA KU- 5 43,19
piB amenmnyBasacs Ha 7,4 (Temoc), 8,4 (Cem’) S 43
119,5% (‘Xapkiscbknii-1') (puc. 6). =
BapiroBanHsa NOKasHWKA BMICTY KPOXMAJID 2
Misk copramu 0yJio Hesnaunum (CV = 7%). Haii- g 41 1
BUIILy KOHIIEHTPAIIIIO CIIOCTEPITaIu ¥ KOHTPOJIb- S 3940 3967
HOoMy BapiauTi B copry Tesmioc’ (46,30 r/100 1), 30 - -
HaWHMEIY — B copTy ‘CeM’ 3a yMOBU BHECEHHS ‘T 37,96
abcopbernty (37,96 r1/100 r). 3BacrocyBamma <
OCTAaHHBOI'0 3HMKYBAJIO KLIBKICTh KPOXMAJIIO Y 37 4
3epHi Ha 3,3—-8,2% (puc. 7).
MaxkcumaspHl BTpaTH KHUPIB, CHOPUYUHEH]
miero abcopOeHTy, BiO3HAYEHO B COPTY ‘XapKiB- 35 X - X . X
CbKUii-1’. ot 3 3 = 3 3
X = S | 1 & I
BMCHOBKM S = g =
3a pesyJsbTaTaMu TPOBEIEHUX JIOC/IIKEHb é é
BH3HAYEHO, 1[0 3ACTOCYBAHHS IIOJIIMEPHOro Iif- = =3
x =
POTeJIio B IPYHT HO3UTUBHO BILUIMHYJIO HA Hapa- KoHTponb A6cop6enT y dopwi
MeTPH 1HIUBIIYaJILHOL IIPOAYKTHBHOCTL POCIIME (6e3 abcopBenTy) rpaHyn (25 kr/ra)

aMapaHTy Ta CIPUIIO 301TIBIIEHHIO BPOXKANHOC-  * KOHTPONb.
T1 HACIHHS 3aBJSKN OIITUMI3AL1 BOJTHOTO PEIKH- Puc. 7. BmicT Kpoxmanio B HaciHHi amapaHTy

My OpHOro mapy Ha 16,4 (copt ‘XapkiBcbEmii-1"), 3anexHo Bif copTy Ta abcopbeHTy
16,0 (Temioc’) Ta 18,3% (‘Cem’). 3arasom, mpu- (HIP,,,: A —2,29; B - 2,24; AB - 0,41)
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picT Bposkaw HaCIHHS OyB 1ICTOTHUM (32 B3a€MO-
niero axropiB A i1 B) sure y copry ‘Cem’, Bupo-
mesoro Ha (ol abcopbenry, — 2,46 1/ra. Bue-
ceHa HOpMa IIOJIIMEPHOTO TIIPOreJIi0 aKyMYyJIio-
BaJIa JOCTATHIO KIJIBKICTE I'PYHTOBOL BOJIOTH IS
POCTY Ta PO3BUTKY POCJIMH aMapaHTy.

OminoBaHHs a0COpOEHTY 3a BMICTOM OKpe-
MHUX CIIOJIYK OlOXIMIYHOTO CKJIAJYy IIPOJIEMOH-
CTPYBaJIO ICTOTHE 3MEHIIIeHHS KOHIIEHTPAIli]
IIpoTeIHy, SKUPIB 1 KPOXMAaJII0 34 B3aEMOJIIEI0
IBOX (PAKTOPIB.
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Purpose. To carry out an economic evaluation of ama-
ranth varieties ‘Kharkivskyi-1’, ‘Helios” and ‘Sem’ for the ap-
plication of MaxiMarin absorbent used to compensate for
lack of rainfall and uneven moisture in the forest steppe
of Ukraine. Methods. During 2021-2023, three varieties
of amaranth and MaxiMarin brand absorbent in the form of
granules were studied in the field (Uman, 48°46'N, 30°14'E)
at an application rate of 25 kg/ha. The varieties were evalu-
ated according to the following parameters: weight of
leaves, inflorescence and roots, yield of green mass in the
flowering and full maturity phases. Amaranth grain yield,
protein, fat and starch content were also determined. The
methods of analysis of variance and correlation were used.
Results. The absorbent applied had a significant effect on
the productivity indicators, which were characterized by a
significant difference between varieties. In particular, the
average increase in the mass of leaves per plant for the
studied varieties of amaranth was 12.2%, the mass of inflo-
rescence — 8.9%, or 3.6 g/plant. The variety ‘Kharkivskyi-1'
responded best to the introduction of an absorbent that im-
proved growth conditions, the weight of its inflorescence
increased by 12.6%, or 5.3g/plant. The strengthening of
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growth processes was made possible by the improved deve-
lopment of the root system and an increase in its mass, de-
pending on the variety, of 12.3-24.6% (2.1-3.0 g/plant). At
the same time, total plant weight increased by an average of
12.4% (11.2-13.3% in different varieties). Green mass yield
increased by 13.6-16.5% (4.75-5.75 t/ha) due to the use of
absorbent and was in the range of 33.0-40.0 t/ha. The high-
est values were characterized by the variety ‘Sem’” — 34.3 t/ha
in the control and 40.0 t/ha in the experiments with added
absorbent. Its application also caused an increase in the
yield of different varieties of amaranth by 0.30-0.38 t/ha
or 16.0-18.3% (the most productive was the variety ‘Sem” —
2.08 and 2.46 t/ha, depending on the variant of the experi-
ment) and a significant decrease in the concentration of
protein (by 0.1-10.0%), fats (by 7.4-19.5%) and starch (by
3.2-8.2%). Conclusions. Absorbents are an effective tool
for levelling moisture imbalances and ensuring maximum
realization of the productive potential of amaranth, but im-
proving the water regime has a negative effect on the ac-
cumulation of protein, fats and starch.

Keywords: productivity; green mass; seeds; protein; starch;
fats.
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DIOTEXHOMNOTIH
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MoniceHONbHI cNONYKKU Ta aCKOPOiHOBA KMCNOTA
pocnuH BupiB poay Arctium L., iHTPOAYKOBAHMUX
y HauyioHanbHOMy 60oTaHiuHOMY capy imeHi M. M. lpuwkKa

0. B. Cokon*, lI. b. PaxmeTtos, H. I. lxxypeHko, 0. M. Manamapuyk

HayioHnansHuli 6omaniyHuli cad imeHi M. M. Tpuwka HAH Ykpainu, syn. Cadoso-6omariyna, 1, M. Kuis, 01014, Ykpaina,
*e-mail: sokoloksana23@ukr.net

MeTa. [locnipuTv HaKONMYEHHN KaTexiHiB, aHToLiaHiB, NeiikoaHToLiaHiB Ta aCKOpHiHOBOT KMCNOTH B POCAUHAX BUAIB POLY
Arctium, iHTpoaykoBaHux y HauioHanbHomy 60TaHiYHOMy capy imeHi M. M. Tpuwka. Metogu. 06’'ekToM gocnimKeHb ciyryea-
JW iHTpofyKoBaHi pocnuuu poay Arctium, a came: A. lappa L. (nonyx cnpaBxHiit), A. tomentosum Mill. (nonyx nosctuctuin),
A. nemorosum Lej. (nonyx pibposHuit) Ta A. minus Bernh (nonyx manwuit). ®itoximiyHi aHanisu gocnigHux 3paskis opraHis
POCIMH NPOBOAMAU Y Pi3HMX (a3ax OHTOreHesy. BinbHi KaTexiHu, aHTOLiaHW Ta NeMKOAHTOLiaHU BU3HAYANU hOTOKONOpH-
MeTpUYHUM MeTOLOM. Pe3ynbratu. BctaHoBiEHO, WO POCAMHM APYroro PoKy BereTauii HakonmuuyioTb Gifblue KaTexiHiB HiX
OAHOPiYHi. MakcuManbHa ix KifbKicTb — y NUCTKOBKUX niacTuHkax A. lappa Ta A. minus y ¢a3i byToHizauii (180,0 + 0,3 Ta
144,0 + 0,1 mMr% BigNoBigHO). BMicT neiikoaHToLiaHiB y TMCTKOBUX NNACTUHKAX OAHOPIYHUX POCNUH BapitoBaB Bif 72,0 + 0,4
(A. lappa) po 660,0 + 0,6 mr% (A. minus); gBopiyHux — Big 18,0 + 0,6 (A. nemorosum) po 165,0 + 0,5 mr% (A. lappa).
Haiibinblwe unx cnonyk BUABNEHO B NMCTKOBiN nnacTuHui A.minus nepworo poky Beretauii. KinbkicTb aHToUiaHiB y fncT-
KOBMX MNACTUHKaX OAHOPIYHMX pOCiuH 3MiHloBanacs Big 9,0 + 0,1 (A. nemorosum) po 42,0 + 0,4 mr% (A. minus), y yepew-
Kax — Big 9,8 + 0,06 (A. tomentosum) po 117,0 + 0,6 Mr% (A. minus). Ha ppyruii pik Beretauii ix HaKONWYEHHA CTAHOBMAO
Big 12,0 + 0,3 (A. minus) po 42,0 + 0,6 Mr% (A. tomentosum) y NMCTKOBMX NnacTuHkax Ta Bif 9,6 + 0,1 (A. tomentosum) po
48,0 + 0,1 Mr% (A. nemorosum) y yepelwkax. Haii6inblwe aHTOLiaHiB BUABNEHO B Yepellkax A. minus neplioro poky Beretauii.
BucHoBKM. 3a pesynbratamu iTOXiMiYHUX [OCNIAXKEHb BCTAHOBMEHO, WO POCAUHU BUAIB pofy Arctium, iHTPOLYyKOBaHi B
HauioHanbHomy 60TaHiyHoMy capy imeHi M. M. [puwka, npoTarom BereTalii HAKONKUYYIOTL Pi3HY KiNbKicTb GPeHONbHUX cro-
NyK. BusBneHo 3anexHicTb Mix YacTKol dnaBOHOIAIB y NIMCTKAX Ta TEMNepaTypoio NoBiTps. 36iNblEHHs BMiCTy aHTOLiaHiB
BiLOYBAETLCA 3@ 3HUKEHHSA TEMNepaTypy, a KaTexiHiB, HaBnaku, — 3a ii NigBuLEHHA. MakcuManbHa KinbKicTb ackop6iHoBoi
KUCNOTU HAKOMWYYETLCA B INCTKOBUX NNACTUHKAX OAHOPIYHUX POCIUH BUAIB pogy Arctium.

Knroyosi cnosa: sudu pody Arctium; NikapcbKa poCAUHHA CUPOBUHA; KAMeXTHU,; AHMOYiaHu; NelikoaHMouyiaHu; ackop6iHosa
Kucnoma.
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TPOAYKIIMHI JOCIIIMKEHHS Ta IIPOIleC BBEIEH-
HSI POCJIMH y KYJbTYpPYy IependadaTb BUSIB-
JIeHHS 3aKOHOMIpHOCTeH MisK MeTabosi3MoM 1
HAKONHNYEHHSIM IIIHHUX PEeYOBMH BTOPHUHHOIO
oominy. BaskyivBe 3HaYeHHSI Mae BUBYEHHS
OUHAMIKNM HAKOIIMYEHHS B POCIHHAX 010JI0-
rYHO AKTHBHUX CIIOJYK 3 MAKCHMAJIbHIM
BMICTOM y (piTOCHPOBHMHI.

Ha ocobmuBy yBary 3aciyroByioTh pPO3IIOBCIO-
IJKEeHl B YCHbOMY CBITI IIPEICTABHUKN POy
Arctium L. 3arasom ix icaye 19 BUOIB, YOTUPH —
nomrupeHi B Yrpaiui [1], ge IX BUKOPHUCTOBYIOTE
y MEIUYHIA IPAaKTHIIL, IJI JIKYBAHHS IIIJIYHKO-
BO-KHIIIKOBOI'0 TPAKTy TA CTHMYJIIOBAHHS IIPO-
TUIIYXJIUHHOI aKTUBHOCTI [2—4]. Pesysibpratu
(piTOXIMIYHOIO CKPUHIHTY CBIAYATEH, IO POCJIH-
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HU BUIIB poay Arctium 3gaTHI BIIPOJIOBIK Bere-
TAIIAHOTO epPioAy CHUHTEe3yBATHU Ta aKyMYJIIO-
BATH Y BUCOKUX KOHITEHTPAIIAX 302 TaHCOBAHUI
KOMILIIEKC BAYKJIMBHUX 010JI0TTYHO AKTHUBHHUX CIIO-
JIYK 13 IIUPOKUM CITEKTPOM (pi3i0JIoTigHOI Iii,
110 3YMOBJIIOE TIOJTI(PYHKITIOHAJIBHICTD JIKap-
CbKHUX BJIACTHUBOCTEN.

Haremep icHyOTH HEUYMCIIEHHI IOCJIIIMKEH-
Hs 3 HAKOIIMYEHHs B CHPOBUHI POCJIUH BU/IIB
pony Arctium Takux (PEeHOJBHUX CIIOJYK, SIK
KaTex1HM, JEeHMKOAHTOIlaHM Ta AaHTOIlaHH.
Oxpemi myOJsiKaIlii CTOCYIOTHCS BUSBJICHHS B
cupoBuHi A. minus ta A. lappa dpaBoHOIIB,
dbsraBoHIB Ta ixHIX TyTik0o3umiB [5—9]. PisHi op-
raHU POCJIMH A. lappa cuHTe3yI0Th pi3Hl dJa-
BOHOIIHI CIOJIYKM Ta HAKOIMYYIOTH HEOIHA-
KOBY IX KLIBKICTBb. 30KpeMa, B KOPEHIX BUAB-
JICHO JIIOTEOJIIH 1 PaMHO3H[ KBepIlleTHHAa, B
JIMCTKAX — PYTHH, KBEPIETHH, KBEPLUTPUH 1
JIIOTEOJIIH, v CIM IHKAaX He 3HAHIeHO KOIHOI0
dmaBOHoma [10, 11].

N4 XapRlBCBROMy HamoHaanOMy dpapMaueB-
TUIHOMY VHIBEPCHUTET] BU3HAYMIN K1JIbKICHHN
BMICT CYMH OKMCHIOBAHUX cbeHomB T1IPOKCHKO-
PUYHHX KHCJIOT, obJIaBOHomlB 1 OyOMJIbHIX pe-
YOBUH Y KOPEHSIX OCIHHBOI T4 BECHSHOI 3aT0TIiB-
JIi, TPUKOPEHEeBOMY Ta CTe0JIOBOMY JIUCT1, CTe-
0J11, CyIBITTI Ta HOro OCl, ILIOZAX, I'YCTHUX EKC-
TpakTax KopeHis 1 auctd A. lappa. Tak, HatiBu-
Ia cyMa OKMCHIoBAHUX geHours (7,53 £ 0,51%)
OpuUTaMaHHa CIM SHKAM; TIIPOKCUKOPUYHUX
kucmor (1,85 + 0,06%) 1 draBoHOIOIB
(1,66 = 0,06%) — TPHKOPEHEBOMY JIHCTIO; Y-
ominpHEX pewoBuH (1,29 + 0,08%) — crebmy. B
I'yCTOMY €KCTPAaKTl KOPEHIB TAKOX CIIOCTepira-
JI 3HAYHUH BMICT CYMU OKMCHIOBAHUX (DEHOJIIB
(13,78 + 0,95%); y rycTOMy €KCTPAKTI JIMCTS —
TAPOKCUKOPHYHMX KUCJIOT (4,24 + 0,16%), da-
BouoixiB (4,00 + 0,14%) 1 OyOMIBHUX PEYOBUH
(1,04 £ 0,07%) [12].

V 1mporeci JOCTIIMKEHHSA CHUPOBUHH POCIHH
A. lappa (kOopeHIB, JINCTKIB 1 CIM STHOK), IO KYJIb-
THUBYETHCA B CTUIIT], BUSBJIEHO TA BUBYEHO SIKIC-
HO ¥ KLJIBKICHO 13 heHOJILHMX CII0IYK, OCHOBH-
MU 3 IKUX Oysu jirHauu. Haibiabiry aHTHOK-
CHUIAHTHY, I'elaTOIPOTEKTOPHY, IIPOTH3AIIaIb-
HY Ta IIUTOTOKCHYHY AKTHBHICTH BCTAHOBJICHO
IIJIS @KCTPAKTIB HACIHHS, 1110, MMOBIPHO, MOYKHA
MHOSICHUTHA BUCOKHM BMICTOM (PEHOJBHHX CIIO-
JIYK, 30KpeMa (pJIaBOHOIIIB, JIrHAHIB 1 (peHOIb-
HUX KucJor [13].

IramiicbkrMy BUeHMMM OBEOEHO AHTHOK-
CHOAHTHY AKTHBHICTL (PEHOJBHUX CIIOJIYEK ¥
CcIM IHKAaX, JIMCTKAX 1 KopeHax pociaul A. lappa
[11]. Hocmimumigm HaNWYACTIIIE BlO3HAYAOTH
MaKCHMAJIbHE HAKOIIMYCHHSA (PJIABOHOIMIB I
vac oyromisarii [14, 15], BTIM mesaKl BKa3yHOThb
Ha HaWOLIbINe iX CKyIYeHHsd y a3l KBITyBaH-

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2023, Vou. 19, No 4

s [16, 17]. Ha Bigminy Big peHOJIBHUX pPevo-
BMH AaCKOpPOIHOBA KHCJIOTA HAKOIINYYETHCA B
JINCTKAX IIEPIIOro POKY BereTairi, Toml AK Ha
Ipyrui pik il BMIiCT 3MEHIILYyeThCSA MAMKe BIBIl-
BTpHul [5, 11].

3 ormsay Ha Te, II0 BEJINKY BEereTaTHUBHY
Macy pocJuH pony Arctium paifloHAJIbHO He
BHKOPHCTOBYIOTh, JOI[IJILHO BH3HAYATH Pi-
BEHb 1 XapakTep HAKONHYEHHS (PeHOJLHUX
CIIOJIYK TA aCKOPOIHOBOI KIMCJIOTH HPOTSACOM
Bereraiii. Ile macTe 3aMory BUABJIATH IIepc-
IEeKTUBHUU I'eHeTUYHUM IIOTEHIT1aJI 0COOJIMBO
IIIHHAX POCJMH 3 METOI0 MOJAJILIIOr0 BHKO-
PHUCTAHHSA B CEJEKI[l Ta MeIUYHIA IPaAKTHIIL
IIJISI CTBOPEHHA e(DeKTUBHUX JIIKYBAJILHO-IIPO-
dimaxTUuHUX 3aC001B.

Mema docniootcerb — BCTAHOBUTH 0COOJIMBOC-
Tl HAKOIIMYEeHH KaTeX1H1B, AaHTOI[1aHIB, JIEHMKO-
AHTOIIAHIB Ta aCKOPOIHOBOI KMCJIOTH B POCJIH-
HaX BUMIB poay Arctium BIPOIOB IXHBLOI Be-
rerarrii.

Marepianu Ta MeTOAMKa ROCNIAKEHD

O0’eKkTOM MOCITII}KEHD CJAYTYBAJIHU POCIUHU
YOTUPBHOX BUIIB poxy Arctium L. 3 Kosextii «JIi-
KapchbKl pocauum HarioHaabHOTro 60TaHIYHOTO
camy imeri M. M. I'pumika HAH Vrpaiuu (HBC).
A came: A. lappa L. (nmomyx cupaB:kHIN),
A. tomentosum Mill. (Iomyx IIOBCTHCTHIA),
A. nemorosum Lej. (sommyx miOpoBHMIT) Ta
A. minus Bernh (nonyx MaJII/H?I) Bioximiumi
aHaJII3H JOCIIIIHUX 3Pa3KiB PIBHHUX YACTHH POC-
7UH (KOPEeHIB, YepelIKiB 1 JHUCTKOBOI IJIACTHH-
KH) 3O1ACHIOBAJIN ¥ pa3ax Bererarrii, BIIPOCTaH-
Hs, OyTOHI3aIrii Ta KBITYBaHHS BITPOIOBIK 2015~
2018 pp. PeHONBHI CIOJYKH Ta ACKOPOIHOBY
KHCJIOTY BH3HAYAJIM B 010XIMIUHIH JrabopaTopil
menuuHol 6oraniku HBC. BinpHil kaTexinu, aH-
TOL[IAHU Ta JIeMKOAHTOIIaHU BCTAHOBJIIOBAJINA
doTorosmopumerprunM MeTogoMm [19], a BMicT
ACKOPOIHOBOI KHMCJIOTH — METOJOM THTPYBAHHS
[20]. Bioximiuml OCIIIIMKEHHS MPOBOOUIHN Y
TpUKpaTHI# moBTopHOCTL. Pe3ybratu 00po6Jisi-
JIM CTATUCTAYHO 34 JIOIIOMOTOI0 KOMII I0T€PHOI
nporpamu «Microsoft Excel 98».

Pe3ynbTatu gocnigxeHpb

Bwmicr HOJIl(beHOIIBHI/IX CITOJIYK Y JIMCTKOBHX
IJTacTUHKAX 1 uyepermkax pocaur A. lappa,
A. tomentosum, A. nemorosum ta A. minus 1ep-
1II0TO Ta APYTOro POKIB BereTallil IpoTsAroM Hel
3MIHIOETHCA Ta OB SI3AHUN 3 BULOBUMU 0COOJIH-
BOCTSIMU 1 BIZIMBOM Te€MIIePATyPH IIOBITPS.

V swmerroBux mmactuHKax pocauH A. lappa
MEePIIoro PoOKy BereTairii BMICT KaTeXIHIB Bapiio-
BaB Big 42,7+ 0,1 no 50,4 + 0,1 mr%, B A. tomento-
sum — Big 36,0 £ 0,1 mo 84,60 + 0,06 Mr%,
B A. minus — Big 9,0 £ 0,1 go 70,5 £ 0,3 Mmr%, B
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A. nemorosum —8ix 9,0+ 0,08 10 99,0+ 0,01 Mr%.
VY uepelIkax HAKOIIMYYBAJIOCA 3HAYHO MEHIIIE
mux cooayk — Big 4,8 + 0,1 (A. lappa) 1o
34,2 £ 0,1 mr% (A. tomentosum). 3MEHIIICHHS
IMOKA3HUKIB, SKe CIOCTepirajau HAIPUKIHIL Be-
reraifii, moB’sA3aHe 31 SHUIKEHHSIM TeMIIepaTypu
moBiTpsi. Jlpyruit pik Bererarii xapaxkTepusy-
BaBCs 30LIBIIEHHSAM KUIBKOCTI KaTexXiHIB Yy
JINCTKOBUX ILJIACTUHKAX, 0co0smBO B A. lappa
(180,0 £ 0,3 mr%) ta A. minus (144,0 + 0,1 mr%)
y chasi 6yT0H13aui'1' KO0JIU (DIKCYBAJIN BUCOKI TEM-
mepaTypu HOBITPS (pI/IC 1)

Bwmicr neiikoaHTOIIAHIB Y JIMCTKOBUX ILJIAC-
THHKAX POCJIMH IIEPIIOro POKY Bererarii Bapiio-
Bas Big 72,0 + 0,4 (A. lappa) mo 660,0 + 0,6 mr%
(A. minus), aBuepelIkax —Bimg9, OiO 2(A. lappa)
710 34,2 £ 0,1 mr% (A tomentosum) Ixms kinb-
KIiCThb Ha Opyruil pik cramosmia Bix 18,0 + 0,6
(A. nemorosum) go 165,0 = 0,5 mr% (A. lappa) y
JHUCTKOBUX IJIACTUHKAax 1 Bim 16,56 £+ 0,3
(A. tomentosum) mo 27,5 + 0,4 mr% (A. lappa) y
yepernkax. HaiblabIme 1ux CIIoJyKk BCTAHOBJIIE-
HO B pocJuHAaxX A. minus mepIiioro poxKy Berera-
mii (puc. 2).

3a pesysibTaTaMu CTATUCTUYHOTO aHAJII3Y J1a-
HUX BCTAHOBJICHO IIO3UTUBHUN KOPEJIAIIMHNNI
3B’SI30K MIK PIBHEM HAKOIMYEHHS KATEXIHIB 1
JIEMKOAHTOIIIaHIB.

Jisa pociua Bumis A. lappa ta A. minus 'y
HEepIINA plK BererTaill KOpeJIAllls CTAHOBHJIA
r =0,43 Tta 0,67 BigmoBinHO, a 0j1a A. minus ta
A. nemorosum y apyruii pik — r = 0,64 ta 0,61
(Trabu. 1).

Tabauys 1
DlaHi KopenauinHoro 3B'A3KY MiX HAKONUYEHHAM
KaTexiHiB i neiKoaHTouiaHiB y pocnuHax BuAiB
poay Arctium nepworo Ta Apyroro poKie Beretauii

3 S
8 3
S 3 S S
g 5 k5 5
< < < <
MNepwwit pik BereTauii
43,2 54 36 22,5
. 42,7 9 84,6 49,5
KaTexiHit 423 405 423 99
50,4 70,5 43,2 9
81 56,1 99 495
. . 72 82,5 165 280
NIenKoaxToL1aH 1062 | 1221 | 1815 | 1135
102,6 660 4455 1254
r 0,43 0,67 -0,14 -0,38
DOpyruit pik Beretauii
40,5 76,5 40,5 36
KaTexiHu 180 144 90 27
63 40,5 45 22,5
165 108,9 1485 82,5
NenKoaHToLiaHu 75,9 1221 99 99
66 1155 33 18
r -0,55 0,64 0 0,61
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Bwmicr amTOIiaHIB Y JIMCTKOBHX ILIACTUHEKAX
IepIoro POKY Bererarrli 3MIHIOBaBCA Bl
9,0 £ 0,1 (A. nemorosum) mo 42,0 £ 0,4 Mmr%
(A. minus), y uepemxax — Big 9,8 = 0,06
(A. tomentosum) mo 117,0 £ 0,6 Mr% (A. minus).
IxHs KiTBKICTD HA APYTUM pik Oyj1a MEHIIIOn —
Big 12,0 £ 0,3 (A. minus) mo 42,0 £ 0,6 Mmr%
(A. tomentosum) y JINCTKOBUX ILTACTHHKAX 1 Bif
9,6 £ 0,1 (A. tomentosum) mo 48,0 + 0,1 mr%
(A. nemorosum) y ueperikax. MakcumaJibHe Ha-
KOIIMYEHHS IIUX CIOJIYK BHABJIEHO B YepPEIIKax
A. minus HaPUKIHII IEPIITOTO POKY Bererarrii,
KOJIM 3HIDKYyBAJIacs TeMIeparypa IIOBITPS
(puc. 3).

OT:xe, Ha OCHOBI aHAJI3y OTPUMAaHUX JAHUX 1
JITepaTyPHUX IKepesI MO0 1HIMNX TPYII POC-
nuH [21] MoxHa 3pOOHUTH BUCHOBOK, IO HA K1JIb-
KICTh d)JIaBOHo'l',uHI/IX CIIOJIYK BILIMBa€ TeMIIepa-
Typa HOBlTpH 30KpeMa ii SHUKEHH 30LIIBIIIyE
BMICT AHTOIIIAHIB, a IIABUIIEHHSI — YACTKY Ka-
TeXIHIB.

Iamum nmokasHuMKoM 0610J10ri94HOI IIIHHOCTL
POCJIMHHOI CHPOBHHH, II[0 BU3HAYAE AHTHOK-
CHUIAHTHY AKTHBHICTH, € BMICT aCKOPOIHOBOI
kucioru. [Ipo asurre CI/IHepI‘13My OCTaHHLOI 3
cbnaBOHomaMI/I B perynauu OKMCHO-BIJHOB-
HHX IIPOIIECIB BILAOMO 3 JIITEepaTypPHUX Azepe
[22]. Haiibinpmie ackopOlHOBOI KMCJIOTH Mic-
THUJIOCS B JINCTKOBHUX ILJIACTHHKAX 1 UepelrKax
pocauH pony Arctium IIepIIoro poKy BereTa-
mii. A caMe: B IMCTKOBIH mtactuml A. lappa —
90,0 £ 0,2 (cepreusn, BepeceHb, 2015), a TaKo®x
A. minus — 94,5 + 0,3 mr% (Bepeceun, 2015)
(puc. 4).

BucHoBKuU

3a peaynbTraTaMy OOCHIIIMKEHb BHU3HAUYEHO,
110 POCJIMHU 3aJIEKHO BIJI BUIY HAKOIUYYIOTh
Pi3HY KLIBKICTH (DJIABOHOITHUX CIIOJIYK. Tak,
HaANOLJIbIITe KATEeXIHIB CHUHTE3YETHCSI B JIUCTKO-
BUX IUTacTUHKAxX pocauH A. lappa Ta
A. tomentosum (180,01 144,0 mr%) y casi 6yTo-
Hizalll; MaKCUMAaJbLHHUHI BMICT JIEMKOAHTOIlA-
HIB — y JIMCTKOBUX ILTaCTUHKAX A. minus Ta
A. nemorosum (660,0 1 495,0 mr%) y npyrii ge-
Kasl KOBTHs. B depemkax A. minus y apyrii
JeKall sKOBTHS BCTAHOBJIEHO 3HAYHY KUIBKICTD
agroriais (117,0 mr%).

Ha Bwmict dmaBOHo'mHHx CIIOJIYK BILIHBAE
TeMIlepaTypa IOBITPsI, 30KpeMa II 3HUKeHH:
301/IbIIIy€e KINTBKICTh AHTOLIAHIB, & IIJIBUILEH-
Hs — YacTKy kaTexiHiB. Haibinbime ackopOi-
HOBOI KHMCJIOTH MICTATDH JIMCTKOBI IIJIACTHHKU
ogHOPIYHMX pocauH A. minus (94,5 + 0,3 mr%,
Bepecenb) Ta A. lappa (90,0 £ 0,2 mr%, cep-
IeHb, BEPECeHb), 1110 JTae 3MOTy e(peKTUBHO BH-
KOPHUCTOBYBATHU POCJIMHHY CHPOBUHY BUIIIB
pony Arctium.
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Purpose. To study the accumulation of catechins, antho-
cyanins, leucoanthocyanins and ascorbic acid in plants of
the genus Arctium, introduced to the M. M. Hryshko National
Botanical Garden. Methods. Introduced plants of the genus
Arctium were used for the study, namely A. lappa L. (greater
burdock), A. tomentosum Mill. (woolly burdock), A. nemoro-
sum Lej. (wood burdock) and A. minus Bernh (lesser bur-
dock). Phytochemical analyses of plant organ samples were
carried out at different stages of ontogeny. Free catechins,
anthocyanins and leucoanthocyanins were determined by
the photocolorimetric method. Results. It was found that
second year plants accumulate more catechins than first
year plants. Their maximum amount is found in the leaf
plates of A. lappa and A. minus in the budding phase (180.0
+ 0.3 and 144.0 + 0.1 mg%, respectively). The content of
leucoanthocyanins in the leaf plates of one-year-old plants
varied from 72.0 + 0.4 (A. lappa) to 660.0 + 0.6 mg% (A. mi-
nus); two-year-old plants — from 18.0 + 0.6 (A. nemorosum)
to 165.0 + 0.5 mg% (A. lappa). Most of these compounds
were found in the leaf blade of A. minus in the first year of
vegetation. The amount of anthocyanins in leaf plates of

278

one-year-old plants varied from 9.0 + 0.1 (A. nemorosum)
to 42.0 + 0.4 mg% (A. minus), in petioles from 9.8 + 0.06
(A. tomentosum) to 117.0 + 0.6 mg% (A. minus). In the
second year of vegetation, their accumulation ranged from
12.0 £ 0.3 (A. minus) to 42.0 + 0.6 mg% (A. tomentosum)
in leaf plates and from 9.6 + 0.1 (A. tomentosum) to 48.0
+ 0.1 mg% (A. nemorosum) in petioles. Most anthocyanins
were found in the petioles of A. minus from the first year of
vegetation. Conclusions. The phytochemical studies estab-
lished that plants of the Arctium genus, introduced to the
M. M. Hryshko National Botanical Garden, accumulate vary-
ing amounts of phenolic compounds during the growing
season. The proportion of flavonoids in leaves was found to
be related to air temperature. An increase in temperature
leads to a decrease in the content of anthocyanins, while an
increase in catechins occurs due to a decrease in tempera-
ture. The leaf plates of annual plants belonging to the Arc-
tium genus accumulate the highest levels of ascorbic acid.

Keywords: species of the genus Arctium; medicinal plant
raw materials; catechins; anthocyanins; leucoanthocyanins;
ascorbic acid.
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CoptoBunpobyBanbHa Mmepexxa IBaHo-PpaHKiBLMHM:
iCTOPMYHi BUTOKU Ta eTanu (pOPMYyBaHHA

C. I. MenbHuk?, B. T. CutHuk'", b. M. Makapuyk?, A. 1. boiko?,
A. B. Cemucan?, A. 1. Cupopuyk’, B. I. MaHbKiB?

YrpaiHcekud iHCmumym ekcnepmu3su copmis pociut, sy. leHepana Podumyesa, 15, m. Kuis, 03041, YkpaiHa,
*e-mail: svg8525@gmail.com

2[saHo-Opankisceka ¢inis YrpaiHcbko2o iIHCmMumymy excnepmusu copmis pocauH, syn. lllesyerka, 144, c. Komukiska,
Konomulicekuii p-H, IsaHo-®parkisceka 06,1., 78106, Ykpaina

Merta. [locnigutu icTopuyHi BUTOKM Ta eTanu GopmyBaHHA copToBUNpoOyBanbHOT Mepexi IBaHo-PpaHkiBCcbKoOi 0bnacti, ge
po3TaloBaHa ofHa 3 thiniit YkpaiHCcbKOro iHCTUTYTY eKcnepTu3u copTiB pocinH. MeToaum. g yac focnigxeHb NoCNyroByBanucs
3aranbHOHayKOBUMU METOAAMM, 30KPeMa rinoTesn, CNoCTEPEEHHS, ICTOPUYHUM 3 efleMeHTaMK eKCTpanonauii mxepeno3Hasyoi
6a3u AaHux, aHani3y, a TaKoX METOAOM CUHTE3Y A HOPMyBaHHs BUCHOBKIB. Pe3ynbraru. MowwnpeHi Ha TepuTopii obnacTi cop-
TU POCNUH BifNOBiAAIOTh 3arajbHONPUIAHATUM y MiXKHApOLHiK NpaKkTULi KpuTepiam BiAMIHHOCTI, ogHOpigHOCTI Ta cTabinbHOCTi;
33/10BOJIbHAIOTE NOTPEOU CNOXKMBAYIB 32 rOCNOJAPCHKO-LiHHUMI XapaKTEPUCTUKAMU; He 3arpo3KyIoTb A0BKINNIO i 340pOB’I0 Nto-
auHun. CoptoBUnpobyBanbHy Mepexy IBaHo-PpaHkiBcbkoi 06nacTi cTBopeHo B 1946 p., ii gisnbHicTb koopauHyBana IHcnekTypa
[lep:xaBHoi KoMicii no copToBMNPOBYBaHHIO CiNbCbKOrocnofapcbkux KynbTyp no IsaHo-®paHkiscbkiit obnacti. ¥ 2002 p. 3acHo-
BaHo IBaHO-OpaHKiBCbKMiT 06NACHNIA EPKABHUI LIEHTP EKCNEPTU3U COPTIB POCiuH, Akui 2012 poky cTaB dinieto YkpaiHcbkoro

THCTUTYTY €eKCNepTU3M COPTiB POC/IMH.

BucHoBku. ®opmyBaHHA COPTOBUX POCIMHHUX pecypciB Ha IBaHo-®paHKiBLMHI

BiAOYBanoCs 3aBAAKN AOCUTb TPUBAIMM iICTOPUYHMM eTanaMm CTaHOBIEHHS Ta PO3BUTKY ii copToBUNpobYBanbHOT Mepexi.
Kntwoyosi cnosa: copmodineHuys; copmosunpobysanHs; IHcnekmypa; copm; HACIHHA,; copmomepexd.
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Onun 13 leOpI/ITeTlB Iep:KaBU — I cbopMy
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HOI YaCTHUHHU CyCIILIbCTBA: Pe€HETHKIB, ceneRui-
OHEPIB, c})131onor'13 010XIMiKiB, MaTeMaTHUKIB,
€KOHOMICTIB, €KOJIOTiB, COPTOBUIIPOOYBaYIB Ta
€KCIIePTIB-IOC/IITHUKIB.
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PosBuTok arpapHoi HAyKH Ta 3pOCTAHHS IIO-
TpeG CyCIITIBECTBA B KOHKYPEHTOCIIPOMOMKHEX
copTax Ha BITYM3HAHOMY Ta MI’KHAPOIHOMY PUH-
KaX CbOTOJTHI 00YMOBJIEH] JePKaBHOI 0XOPOHOI0
copTiB 1 mIpaB ceJsiekitionepa. /lep:xaBa 3abearre-
qye SIKICTh peeCTpaui'l' IIpaB Ha COPTH, MOITUPEH]
Ha TepuTopii YKpaiHu, 0XopoHy MAHHOBUX LIPAB
ceJIeKITIOHepa BiAIOBLIHO 10 BuMor MiskHapo-
Horo Coro3y 3 oxopouu HoBuX coptiB (UPOV) ta
BIIPOBAIXKEHHSA COPTOBOI cepTu(IKAIll HACIHHSI
1 caguBHOrO Marepianay B YKpaiHi 3riTHO 3 BU-
moramvu MiskrHapomgHol opraHisaiii eKOHOMIYHOI
craiemparii Ta po3sutky (OECD) [1].

Ha crorommi rosioBHe 3aBmaHHS arpapHOl
TIOJIITUKNA JlepKaBU [OJIATaE Y 301JIbIIIeHH] BU-
POCHMITBA Ta MIABUINEHH] SKOCTI IIPOJLYKIILI
pocauuHunTea. OfHEM 3 eramiB Horo Bupi-
IITeHHS € COPTO3aMiHa Ta COPTOOHOBJIEHHS COP-
TOBUX POCJIMHHUX PECYpPCiB, I0 3a0€3MeUyoTh
peasnsalrio OPOdOBOJILUOL OE3IMeKH depiKaBuU
Ta MOKYTh OyTH BUKOPHCTAHI B CEJEKITIHHIN
IPAKTHUIIL

[Tomasnpire dopMyBaHHS COPTOBUX POCJIHH-
HUX pecypciB I0Tpebye BIOCKOHAJIEHHS B 3a-
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KOHOJABYOMY Ta MeTOOUYHOMY aciekrax. Op-
raHisairiiiie, HAyKOBO-TeXHIYHE, TeXHOJIOTIYHE,
dinarcose, KaapoBe Ta iHIIE 3a0e3MeYeHHT Mae
OyTH IIepeTJIsHyTe BIIMOBIIHO 10 MDRHapO,Z[HI/IX
BHIMOT 1 FTapMOHI30BaHe [IJIsI II0TPed CyCIILILCTBA.

JlaToo 3apomiKeHHS AePIKaBHOIO COPTOBUII-
poOyBaHus BBaskaoTh 1923 p. [2]. Bupomos:x
CTOPIYYSA BOHO AUHAMIYHO TPAHCPOPMYBAJIOCS
Bl 3amouaTKoBaHOI BceyKpalHCBKOI CITLIKHA
HACIHHHUIITBA OO0 cTBopeHoro y 2002 p. YkpaiH-
CBKOTO 1HCTUTYTY €KCIIEPTHU3U COPTIB POCJIHH.

Coptu, skl momwupeHi Ha TepuTopii Yrpainu
1 MalTh Oep:KaBHY PEECTPAIio, BIAIOBIIAITH
KPHUTEpPIAM BIIMIHHOCTI, OHOPIZHOCTI Ta CTa-
OLIILHOCTI; 3a0BOJILHSIOTH IIOTPEOM CIIOKHBA-
4YiB 3a TOCIHOJAPCHKO-IIIHHUMH XapaKTePUCTH-
KaMM; He 3aTrPOsKyI0Th JOBKIJLIIO 1 3I0POB 0 JIIO-
muan [3]. Konmenryaabsi sacagu opMyBaHHs
HAI[IOHAJIEHUX COPTOBHX POCIIMHHUX PECypCiB
mepedoavaTh aHAJI3 CTAHY 3araJIbHOBIIOMIX
COPTIB, IIEPCIIEKTUBY IXHBOI'O PO3BUTKY TA €KO-
HOMIYHY JOILJIBHICTE KOMEPIIIHHOro 0oiry [4].

Copr gk 010JI0TIYHUMN 00’€KT I Yac HAYKO-
BO-TEXHIUHOI EKCIIEPTHU3N TPAHCPOPMYETHCS
1 HaOyBae craTycy O0€KTa I1HTeJIeKTyaJIbHOI
BJIACHOCT1, KU OXOPOHSEThCSA Aepikasoio [5].
Came mepsxaBHA peecTpallis COpTy Ta/abo mpas
HA HBOTO 3a0e3Iledye MOro KOMEPIIIHHUN O0OIr.
Hacimusa 1 caquBHUN MaTepiaj € IPIMUME Ma-
TeplaJIbHI/IMI/I HOCLIMM COpTY, 1110 3a0e3mevuynTh
ABTEHTHYHICTE y IIPOIlecl BIITBOpeHH . [meHTu-
(pixaliss COpTIB POCJIMH € OCHOBOIO COPTOBOI cep-
T@IKaIli, SKa J03BOJISAE 00Ir KOHKYPEHTOCIIPO-
MOKHHX COPTIB HA PHHKY, 30L/ILIIEHHS 00CATIB
BHPOOHUIITBA TA IIIABUINEHHS SKOCT1 IPOLYKIIIi
POCIMHHMIITBA, IO AKYMYJIOE HAIIOHAJILHI
COPTOBI POCJIMHHI pecypcH, 3a0e3IIedyodn CTa-
OLIIBLHICTD TajIy3l SK CKJIAOHUKA IPOSOBOJIBYOL
Oeamexu gep:xaBH [6].

Koumemninis dpopMyBaHHA HAINIOHAJIBHUX COP-
TOBUX POCIHMHHUX pecypciB B IBamo-OpaHkis-
CBKI# 00s1acTl 3 x0BTHSA 1945 p. mepImoueproso
nepenbavasa KOMILICKCHE OIIIHIOBAHHS COPTIB
3a rOCIIOTAPCHKO-IIIHHUMY XapaKTePUCTHKAMU
B ymoBax Ilpurapmarcekoro periony [7]. Iero-
PUYHI eTaIll CTAHOBJIEHHS TA PO3BUTKY COPTO-
BUIIPOOyBaJIbHOI Mepesxl Isamo-OpaHKIBIIMHI
OXOILIIOIOTH T'OCIIOZAPCHLKO-KOHOMIUHI, COIIl-
AJILHO-IIOJIITUYH] TA TePUTOPIAIbH] ACIICKTH JIi-
sanbHOCTI obsacTi [8]. CrorogHi 6a30BO0 HAYKO-
BO-I0CJI1THOIO YCTaHOBOIK 3 IPOBEJIEHHS KOMII-
JIEKCY IIOJIBOBUX 1 na6opaTopH1/1x IIOCJIIIKEeHb
3 Jep:KaBHOI HAyKOBO- -TeXHIYHOI eKCIIePTHU3U
copTiB pocanH Ha IBano-OpankisimHi ¢ Isano-
OpankiBcbka QLIS YEPAIHCHKOIO 1HCTHUTYTY
@KCIIePTU3U COPTIB POCIIMH.

Mema pobomu — DOCHITATH 1CTOPUYH] BUTOKH
Ta eramy (POPMYBAHHS COPTOBHUIPOOYBAJIBHOIL
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mepeskl IBano-OpanKiBChKOI 00J1aCT1, Ie pPo3Ta-
moBaHa omHa 3 QiTiil YKpaiHChKOrO 1HCTUTYTY
€KCIIePTU3HN COPTIB POCJIMH.

Matepianu Ta MeToAMKa fROCNIAKEHD

IBano-®Opankisceka obaacTs (Big 27 mucrorna-
ma 1939 mo 9 smmcromama 1962 p. — Cranicias-
cbKa) yrBopeHa 27 sucromanga 1939 p. 3 mecsatu
nosiTiB CraHicaaBIBCBKOrO BOeBOACTBA. BoHa
posraioBaHa Ha 3axo/l YKpaiuu i 3aiimae I1iB-
HIYHO-CXITHY vacTuHy YEKpaiucbrux Kapmar,
[Tpurkapuarceky Ta [IpuaHICTPOBCHKY 30HU.

Y IlpuaHicTpOBCHKIN 30HI HONMIMPEH]1 mepe-
BAKHO YOPHO3EMI OITLA30JI€H]1 Ta Cipl OIIiI30JIe-
Hi rpyuTH. YopHO3eMHU OITI30JIeH] MICTATH B
OpHOMY IITapi JOCTATHIO KLIBKICTh Tymycy (3,6—
4,2%) Ta MawTh OJM3bKY J0 HeHUTpaJIbHOI a00
HEeUTpaJIbHy pPEaKIi0 IPYHTOBOI'O PO3YMHY.
Crymius HacuyeHHs yBiIOpaHux ocHOB — 80%. 111
IPYHTH XapaKTepHl [Js JIICOCTeIOBOl 30HH,
KyIN BXOOATh lopomeHKiBChbEmMi, Poratm-
coruit, CusTuHCchKUH Ta TiayManbKkuii paoHu.
Cipl omi3oJieH] I'PYHTH MAIOTh IEI0 HUMKYIY POo-
IIOUiCTh. BMicT rymycy 3MmiHOETBCA Bif 2,5 110
3,56%. Crymiab HacUYeHHs ocHOBaMu — 74,7%.

IIporarom pory B IBano-PpaHKIBCHKIHM 00J1aC-
11 Bunagae 470-680 MM aTmocdepHol BoJIorH,
cyma axkTuBHUX Temieparyp — 2100-2300 °C.
3HAYHOI IIKOMY CLIBCHKOMY TOCIIOLAPCTBY 3a-
BIa€e TIpaj, IO CYIPOBOIKYETHCH CHJIBHEMHU
3/IMBAMH Ta IPO3AMH Y TpaBHl — cepmHi. Y Bec-
HSHO-JIITHIHA IIeplof JOIINl BUIATAITh HEPIBHO-
mipuo. HaBiTe nobpe 3BoIOMKEH] PAMOHN JETKIH-
MH POKAMH IIOTEPHAIOTh BiJ HecTaul arMocdep-
Hux omaxmis. [locymnmsil sBUIA HEUACT1 TA TPH-
BaoTh Bix 10 mo 20 mio.

IBamo-®Opauxriscrka QuIsa YKpalHCHKOro 1H-
CTUTYTY €KCIIEPTH3H COPTIB POCJIMH PO3TAIIOBA-
Ha y ceml Korukiska 'opogeHKIBCHEOI 00’ €MHAHOI
TepuToplasibHol rpomanu Komomuiicbroro paiio-
Hy IBaHO-OpaHKIBCHKOI 00/1acTi. 3 IBHOYI # IT1B-
JIEHHOTO 3aXOJ[y CeJIo OTOYeHe JricaMu Ta 0aJika-
mu. Boga 3 leB BIIQJA€E B mey Jmicrep (pI/IC ).

3 eKOHOMIYHOTO IIOIVIAAY AKICTH 3€MJIl SK I'0-
JIOBHOT'O 3ac00y BHPOOHHUIITBA BH3HAYAETHCS
IPHUPOIHOIO POMIOUICTIO, OIIIHKA SKOI JJIs perio-
uy Ilpurkapmarra cramosurs 30 6aimis. Ie osua-
4qae, 1m0 Isano-OpaHKiBCcbKa 00/1aCTh PO3TAIIIO-
BAaHA Y 30H1 PH3UKOBAHOI0 3€MJIEPOOCTBA, BTIM
IOIPH TAKl I'PYHTOBO-KJIIMATHYHI YMOBH TYT
LIOPOKY 30MpPAaloTh JOCUTH BHCOKI Bpoxkai. Came
TOMY 00JIACTD Yy IIePesIiKy KpaIliux 3 BUPOOHHUII-
TBA CLIBCHKOIOCIIONAPCHKOL IIPOMYKIIIi.

IIpeomem oOocnidowcers — copTH OOTAHIUHHX
TAKCOHIB, K1 IIPOXOUIHN JeP:KaBHE COPTOBUIII-
pO6YBaHHH y Ppl3Hl iICTOPWUYHI €Tamu, B Yacl Ta
HpOCTOpl J1J1s1 pobOTH BUKOPHMCTOBYBAJIH YHI(I-
KOBAH1 METOOUKN COpTOoBUIpoOyBamusa. Memo-
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History of science

IBaHo-®paHkiBcbKa 06nacTb

PalioHi HaceneHr'm

(Tucay ocib)
BepxoBuHCbKMiA 30,5
IBaHo-®paHKiBCbKMii 560,1
Kanycbkui 286,5
Konomuiicbkuii 279,8
KociBcbkuit 85,7
HapBipHAHCbKNI 130,6

Artarasi

YMOBHi Nno3HavyeHHA
3 Mexi NpoeKTHUX paioHiB
@ LleHTpW NpoEKTHUX paiioHiB
Mexi Teprpomag, 3atBepaxeHunx KMY

Puc. CyyacHa TeputopianbHa Kapta IBaHo-®paHKiBcbKoi o6nacri

ou 0ocsidxwcendb — 3arajIbHOHAYKOBI, 30KpeMa
rirmores3a, CIIOCTEPEKeHHs, ICTOPUYHHUN 3 eJie-
MEHTaMH €KCTPAIIOJIAII JepeI03HaBuol basu
JIaHUX, aHAJI3, a TAKOX MeTOJ CHHTe3y IJIs
(hopMyBaHHS BUCHOBKIB.

Pe3ynbTtatn pocnigxeHb

JlaToo 3apomiKeHHS COPTOBHUIPOOYBAJIBLHOI
Mepeski B IBaHo-DOpaukiBepkii (koutraii Cra-
HICJTABCHKIiT) 00JIaCTI MOKHA BBAKATH JKOBTEHb
1945 pory, koau Oysio yrBOpeHo I[HCIEKTYpy
JlepsxroMmicii 10 COPTOBUIIPOOYBAHHIO CLITBCHKO-
rocIrogapchbKkux KyJIbTyp Mo CraHicaIaBChKIHM 00-
nacrti YPCP.

Oprasxizairimo COpTOALIbHULL 3AII0YATKOBAHO
B 1946-1948 pp. mig yac KOJEKTHUBI3AIIlI CLIb-
CBKOro rocrogapersa. 3okpema, y 1946 p. B mmep-
it [TpunHicTpOBCHKIM 30H1 cTBOpeHo ['opoieH-
KIBCBKY KOMILJIEKCHY COPTOILIBHHUIIO ILIOIIEI0
110 ra, B 1949-my — TayMmaibKy KOMILIEKCHY
copToaiIpHUITO 1IoIieo 120 ra. 3a apXiBHUMU
noxymeHTtamu, KalychbKy KOMILIEKCHY COPTO-
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CTAHITII0 HA BJacHii 6a3i mromieio 300 ra 3amo-
yaTKoBaHO 1947 poky. ¥ 1950 p. B [Ipurapmar-
CBKIM 30HI ImouaJsia msaru Jlucenbka COPTOOLIb-
Hurg. Y Kapmarchkiit 30H1 TOTO K POKY BIIKPHU-
au HaaBipHSHCBKY 3€pHOBY COPTOMLIBHUITIO
mwiotreo 80 ra, sy B 1955 p. peopranisyBaiu
B oBoueBy. 1951 pokry 3amparroBasia Kociecbka
KOMILJTEKCHA COPTOMIJIBHUILA IuIomieo 95 ra.

Tabauysa 1
CTpyKTypa copToBMNpo6YBanbHOi Mepexi
CranicnaBcbKoi o6nacri (1945-1951 pp.)

30Ha po3MilLeHHs CopToginaHku
. lopofeHKiBCbKa 1946 p.
MpuaHicTpoBcbKa TyMalbKa 1947 p.
Kanycbka 1946 p.
IBaHo-®paHkiBcbka | 1946-1988 pp.
Mpukapnatcbka Jlnceubka 1950-1987 pp.
bypwTnHcbka 1950-1958 pp.
TucmeHmnLbKa 1958-2000 pp.
HapBipHsHCbKa 1950-1987 pp.
Kapnarcbka KociBcbka 1951-1987 pp.
KyTcbka 1951-2000 pp.
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¥ 1956 p. B Kapmarcerkiit 3om1 y KociBcbkomy
parioHl 3aKJaJIi PO3CATHUKU COPTIB ILJIOIOBO-
STITHUX KyJbTyp. Uepes IBa POKU BIAKPUIHA
TucmeHuIbKY 0BOYeBy copTomiabHuIio. OtTxe,
mo 1988 pory B IBamo-®paHKIBCHKiNT 00sacTi
IIPAII0BAJIO BiCiM COPTOMUILHUIE [9)].

JissnpHicTs ['opomeHKIBCEKOI COPTOMOCITIMHOI
crauIii po3mouasiacs 31 cTBoOpeHHs y 1946 p.
JepsKaBHOI copTomlabHuIll B ceil Acemis-Ilian-
Huii, axy B 1950 p. mepeBesin HA 3eMJI1 C1IIBCHKO-
rocuomapcbkol aprun B cem Horukiska I'opo-
JEHKIBCHKOI0 PAMOHYy, Ie BOHA PO3MIIIeHa 1 10
cooromHi. Bsxe B 1946 p. Ha cOpTOALIBHULIL OYJI0
3aKJIAaJEeHO0 IIePIMl COPTOMOCTIAN O3UMHUX KYJIb-
TYp, BUOPOOYBAHHS SIKMX IIPOBEJIM HACTYIIHO-
T0 POKY ¥ oTpuMasu O0OHAMINAINBI pPe3yJIbTaTH.
3romom 10 BUIIPOOYBaHL OYyJI0 JOJIYYEHO OliIb-
LIICTH MICIIEBUX COPTIB PI3HUX IIOJHOBHX KYJIb-
TYp, a4 caMe: O3MMHX JKHTa M IIIIEeHUIll, SIPOro
SYMEHIO, BiBca, sIPOl IIIIIEHUIl, IIpoca, KyKypy-
I3, TOPOXY, COHAIITHUKY. {11 mpuKIamy, cepen
12 copriB Apoil MIIEHUII], III0 BUIIPOOOBYBAJIH B
1949 p., oynu raki: ‘Hapomumit 9423, ‘Miciie-
Buii epurpocuepmyM’, ‘MicueBa I['opomeHKiB-
cpka’, ‘MicueBa aworeciiere’, ‘Micuesa 0esocra’,
‘Micuesa tBepnaa’, ‘Micuesa ropaeiidopma’ [10].

3HAYHUI BHECOK y CTAHOBJIEHHS COPTOBU-
HpO6YBaHHH BIOCKOHAJIEHHS IOr0 MEeTOIUIHO-
ro piBHS i Hl,Z[BI/IH_IeHHH KyJIBTYpPH 3e1vmepo6
cTBa 3pobmim 3aBimyBaul copromuibumIn [lyc-
toBiT ['puropiii €BcraxoBud (IIEpPIIXA OYiJIb-
HuK, 1946-1949), Kykoba Cepriit €podeiioBuy,
Kanexo Ilerpo Bacunwposuy; criemiasmictu — Bo-
puncbka Oxapra Bacmmsua, Kykodoa Knasmis
Oumnexkcannpisua, Pyckosomomma Mapis Jvur-
plBHA, SK1 IpoIpamoBaan Ha ['opomeHKIBChbKIN
copromliapHuIll 30 poKiB 1 OlIbIIIE.

Iucrerrypi Jepsxrxomicii 10 COPTOBHIIPOOY-
BAHHIO CLIBCHKOTOCIIOOAPCHKNX KYJBTYpP IIO
IBamo-OpaukiBebkitt obmacti go 1999 pory
OyJIM IIOBHICTIO IIIIIOPSAIKOBAHI BICIM IEp:KAB-
HUX COPTOILIBHUII, SKl VCIIIIIIHO ITPOBOIMJIN
JepsKaBHEe  COPTOBHIIPOOYBAHHS: 3€PHOBHX,
3epH00000BUX, TEXHIUHMX, KOPMOBHUX, ILIOIO-
Bux 1 oBoueBux (I'opomenkischbka, Tiaymarpka,
Kanycera, Hagsipaanceka, Tucmennibska, Jln-
cenbka, Hocisebka, Kyrebka) (Tabur. 2).

3a pimenaam Jep:xaBHol Komicili o copro-
BI/IHpO6yBaHHIO IIPOTAIOM 1987-1988 pp. mpu-
MUHWIA JiSTBHICTD HuceubRa Kociserrka Ta
Hagsipusuceka copromuibauil, a 'y 2000 p. 3a-
kpuro TrcMmeHHIBKY oBoueBy Ta KyTchbKy Imro-
IOBO-ATIOHY copromuibHuIn. ¥ 1990-1991 pp.
Taymaneky 1 ['opomeHKIBCBKY COPTOMIBLHMII
PeopramizoBaHo B coprocTaHinii, a 1996 p. cop-
TocTaHInew craja # Kamychka coOpTOmIIbHMUIIA.
13 ciunsa 2003 poky ma 6a3i Tirymartipkoi copToc-
Tauini creopero Isano-OpaHkiBebKMIA 001aCHAN
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Tabnuys 2
IncnekTypa [lep:kKomicii no coproBunpo6yeaHHIo
CinbCbKOroCnoaapCcbKUX KYAbTYp
no IsaHo-®paHKiBcbKin o6nacti (1985-1999 pp.)
[lepxaBHa copToginbHMus Ha 6asi konrocnis,
pagrocnis Ha camocTiHOMY 6anaHci
lopofeHKiBCbKa
TnymaupbKa
Kanycbka
IBaHo-PpaHkiBcbka
KociBcbka
HapBipHaHCbKa
KyTtcbka

30Ha po3TallyBaHHA

MpuaHicTpoBCbKa

Mpukapnatcbka

Kapnarcbka

JEepsKaBHUM IIEHTP eKCIePTU3N COPTIB POCJIMH.

Vopomosx 2003-2011 pp. IBamo-Opanxis-
cermii OJJITECP O0yB cTpyKRTYypHHM IIIIPO3I1IIOM
Jlep:maBHol CiIy:x0M 3 OXOPOHH IIPAaB HA COPTHU
pociuH Yrpainu. OCHOBHI HAIIPSIME HOro Podo-
TH IIOJIATAJIN Y BUKOHAHHI Jlep?RaBHOI IIPOrpaMu
13 copTOBI/Inpo6yBaHHH HOBHX COPTIB 1 r16p1/m113
IIMPOKOMY BHBUYEHHI IXHIX TI'OCHOTAPCHKO-ITIH-
HIX HOKA3HMKIB, 4 TAKOK IIPOBEICHH] eKCIIePT-
HOI OITIHKM HOBOCTBOPEHUX (POPM 34 KPUTEPLIMU
BIIMIHHOCT1, OJHOPIIHOCTI Ta crabliabHocTl. Jia
BUKOHAHHS IIOCTABJICHNX 3aBAAHD 3IIACHIOBAJI
TaKl TUIN KBAJTI(PIKAINIAHOI €KCIIePTUSM:

— @KCIIepPTH3a HA IPUIATHICTH COPTIB POCINH
o nomupenas B Yipaimi (ITCII);

— @KCIepPTH3a COPTIB POCIIMH Ha BIAMIHHICTD,
omHOpPimHIcTE 1 crabiapHicTh (BOC);

— ImicJApeecTpaliiiie BUBUYCHHS COPTIB PoOC-
amH [11, 12].

Isano-®Opankisceruit OJIIECP mopoky 3a-
Oeareuysas 30ip 200—250 T HACIHHA 3ePHOBUX
kysabpTyp. Cmemiasmictu IlenTpy rapauryBaam
SAKICTh TA 00 €KTHBHICTH pPe3yJIbTATIB IILN Yac
IIPOBENEHH KOMILJIEKCY IIOJIBOBHX 1 Jrabopa-
TOPHUX HJOCJIIMKEHD 3 JepKaBHOI HAYKOBO-TEX-
HIYHOI eKCIIePTU3M 3asSBKH HA COPT POCJINH, a
TAKOK HAZABAJH Cy0'eKTaM TOCIIONAPIOBAHHSI
00J1aCTI METOOUYHI PEeKOMEHOAIN] 3 HAYKOBHM
CYIIPOBOIOM IIoA0 BupolryBauusa. Came 3aBs-
KM I[HOMY BIAJIOCS HAJIATOIUTH TICHI CTOCYHKH!
3 BUPOOHUIITBOM Ta 3aJ0BOJILHATH III0PA3 BUIIIL
HOTPeOH CIIOKUBAYIB.

Axmro Ha mouaTky 1970-X POKIB ypO:KAMHICTD
3epHOBUX cTaHoBwmya 1,82 T/ra, To 10 KiHII
2000 pory minmBuInmiIacsa oo 2,75 t/ra, a B Cus-
THHCHLKOMY Ta ['opomeHKIBCbKOMY paoHAaxX I0
4,28 ta 5,02 T/ra BIOIIOBIZHO, 13 BIPOBAIKECH-
HSM TaKHX COPTIB: 03umol mmenul — ‘Ilosmcbra
70, ssporo sumenio — ‘Kirerist’, ‘Hyramc 244,

3 peopramisalfiero coproMepesxl YKpaiHu y
2011 p. HepsxaBHy ciry:x0y 3 OXOPOHM IIpPaB Ha
COPTH POCJIH OyJIO JIKB1AOBaHO, a Isamo-OpaH-
kiscermii OIIECP, akwuit Briaouas ['opomeH-
KiBcbKy Ta KasychbKy cOpTOmOCIIIIHI CTAHIL,
2012 poxy cras ¢imiero YEPaiHCbKOrO IHCTUTYTY
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ekcrreptuau coptiB pocsimH. Y 2018 p. VIECP me-
peIaHo B MOCTifiHe KOPUCTYBAHHS 3€MeJIbHY Ti-
JAHKY mwIonrero 160 ra oj1s mpoBeaeHHsa KBaTidi-
KaI[fHOI eKCIIePTU3U COPTIB POCJIMH CIIeIiaJIic-
tamu oro Isamo-Opankisekkol dimi. ¥ 2020 p.
IBamo-@OpanKiBChKUI 0O0JACHUI JIepsKABHUMA
IEeHTP eKcIepTu3u coptTiB pocauH (Diris) mepe-
imeHoBaHo Ha IBaHo-OpaHKIBCHKY (istito Yrpa-
THCHKOTO 1HCTUTYTY €KCIIEPTU3HU COPTIB POCIIHH.

[IMopoxy B copromepeskl obsacTi BUIIPOOOBY-
o1k mouan 1000 copris 1 ribpumms (Big 800 mo
2400 yMOBHMX COPTOMOCIIIIB) OOTAHIYHUX TAK-
COHIB: 3epPHOBUX — TPUTHUKAJIE O3UMOTO 1 SPOro
THUITy PO3BUTKY; TEXHIYHUX — PIMTAKy O3UMOTO 1
sIpOTO; OYPSAKIB IYKPOBUX, KOPMOBHUX; BUKH SPOi;
JIIOTUHY 01J10T0; JIIOIHHY $KOBTOT0; JIIOIIUHY BY3b-
KOJIFICTOr0; OaraTopiuHux 0000BHX TPaB — KOHIO-
IIMHY JIYYIHOI, KOHIOIINHN T1OPMIHOI, KOHIOIIH-
HU 017101, JIIOIIEPHU IIOCIBHOI, JIIOIICPHI MIHJIV-
BOI; 0AraToOpiyHMX 3JIAKOBUX TPAB — I'PACTHIIL
301pHOI, ITAMKUTHUIN O0araTOpIYHOI, ITAMKHUTHMIL
0araTOKBITKOBOI, KOCTPHIIL JIYYHOI, KOCTPHIIL
YepPBOHOI, KOCTPHII TOHKOJIMCTOI, KOCTPHIIL OBe-
401, KOCTPHIIL CX1HOI, CTOKOJI0CY 6€30CTOoro.

OcCHOBHOIO HAYKOBOIO 0a3010 [IJIsI BEOEHHS COp-
ToBOI mOITHEN Ha IBano-OpaHKIBIIMHI € BUB-
YeHHS II0TEHINAJY HOBUX COPTIB HA IIOJIAX COP-
TOTOCJIIIHUX CTAHINN, BUKOPUCTAHESA HAMOLIBII
BHCOKOIIPOAYKTHBHUX Ta AKICHO IIIHHUX 3 HUX,
MOCTIHHI COPTOOHOBJIEHHS M COPTO3aMIHA, IO 3a-
Oesmeuye crCTeMaTHYHE ITABHUINEHHS BPOMKAM-
HOCTI Ta SIKOCT1 IPOAYKINI POCIMHHHUIITBA.

Yacrtra BHecernux go epsxasHoro Peectpy
TA PEKOMEHIOBAHUX COPTOMEpEs: el 00JacTi
IJIS IIOIIMPEHHS COPTIB POCJIMH IOCHUTH BHCO-
Ka: o3uMa mmmeHund — 91,4%; osume KUTO —
97,0; osumuil auMiHb — 88,0; 03MMHUI pIIIaAK —
89,0; apa mmeuwnig — 98,0; apuii gUMIHb —
92,0; mykpoBuii Oypsax — 78,0; kapTomiasa —
83,0; kyrypynsa — 74,0%.

[IpiopureTHrMY [JIs1 BHPOIILYBAaHHSA Ha IBa-
H0-OpPaHKIBIINHL € COPTH IIIEHUI M SIKOI 03H-
MOI 1HTEHCHUBHOTO THUITY PO3BUTKY, YPO'KANHICTH
SIKUX TIepeBUIlye 8,5 T/Ta 3a IHTEHCUBHUMHU TeX-
mosoriamu. A came: ‘Tlomicera 90°, ‘Komoc Mupo-
HiBmmEYy , ‘Ctpysa MupoHismmar, ‘SuMoapka’.

Pinax o3umoro TuIily po3BUTKY B ITOCiBax 00-
JIACTl 3afiMae opleHTOBHO 6,5 Trmc. ra. Bin mobpe
IPHCTOCOBAHMI [0 TYTEIIHIX YMOB BHPOIILY-
BaHHS, ajie BUMOIVIMBUHA OO0 POMIOYOCTI IPYHTY,
CTPOKIB CiBOH, ITOTPeOye 000B SI3BKOBOTO 3aXHUCTY
BiO INKITHMWKIB. HuHl B perioHl KyJbTHBYIOTH
coptu IBamo-OpaHKIBCHKOr0 1HCTUTYTY arpo-
npomucaoBoro Bupodumirrea HAAH — ‘Ceera’,
Tamuuprui’, ‘lem00’, ‘Hamras’; Imcruryry
semuepooctea HAAH — Yemmion VYrpaiuw’;
iHo3eMHOI cenekirii — ‘Henbcor’, ‘[secmep’, Jli-
pamxer’. ¥ KOMKHOIO 3 HUX BMICT €PyKOBOI KHC-
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JIOTH ¥ TJIIOKO3HMHOJIATIB abo BiICyTHIM, abo &
IysKe HU3BKHM, 13 MOTEHINAJIOM YPOsKANHOCTI
1o 6 t/ra, BMIicT oi1il cTaHOBUTE 44—46%.

TexHiUHy rpyny KyJILTYP (POPMYIOTH IHILIO-
iH1 Ta TPUILIOIMHI MOPUON I[yKPOBUX Oy PAKIB,
IO Jae 3MOI'y OIep:KyBaTH BHCOKI Bpo:kal Ko-
PEHEeILIOMIB 13 MIIBUIMEHNM PIBHEM I[YKPHCTOC-
Ti — 16—20%. OCcHOBHY ILJIOILY IIOCIBY 3aiiMa0Th
TaKl COPTH 1 ropuan: ‘Y IagiBCbKUNA OSHOHACIH-
auii 35, Vrpainceruii YC-70°, ‘Cno’aucbruii
YC-94’, sx1 3a6e31euyoTh yPOKANHICTD ITOHA/T
70 t/ra. OcTaHHIMH POKAMM BUPOOHHIITBY 00-
nacti Oysio pexomeHmoBaHo Tiopumum ‘Kpoxo-
ot ‘Jaxopmruna’, ‘Boperia’, ‘Kasmmo’.

Takox Ha IBaHo-OpaHKIBIIMHI BHPOIILYIOTH
coptu suMeHio 3pudaruoro ‘Bakyna’, ‘Llesap’,
‘3pepurenns’, ‘Connenap’ (piBeHL YPOKANHOCTI
5,8-6,4 1/ra), "KUTA IIOCIBHOI'O 03UMOro — ‘Ipuua
Bepacenr’; mmenwnil m'saxol apoi — ‘Pamma-93°,
‘Eneria MuponiBcbka’, ‘BumMosapka’; KyKypyIsu
TIpemia 190 MB’, ‘Comousuceruin 298 MB’,
‘Bimosipeeruit 295CB’; kapromm — ‘Cepma-
woK', ‘Arase’, ‘Tupac’, ‘Binera’, ‘Citanox Kuis-
coruit’, ‘Camre’, ‘Bemmaposa’, ‘Onbsisa’, ‘Asip’,
‘Bonst’ Ta UepBona pyra’.

l'onoBuuM 3aBmammam Isamo-OpaHKIBCHKOI
dimi sanmiraeTbca IIPOBEICHHSA Iep:KaBHOI
HAYKOBO-TEXHIYHOI EKCIIEPTH3M HOBHX COPTIB
pocima. Ha 11 mosisax mpoxogsiTeh eKciiepTusy 23
0OTAMIUHI TAKCOHM, 3arajibHa KIJIbKICTL COPTIB
mocarae 1054, 3 HUX Ha IPUIATHICTD [0 IIOIIM-
peHHa B YKpainl — 665 copTiB, ekcIepTu3a Ha
BIOMIHHICTB, OJHOPIZHICTE TA CTAOLIBLHICTD —
389 copris. Cmemiamicru igili BeOyTh JOCIII-
IPKEeHHS Ha BHCOKOMY METOOMYHOMY PIBHI, IIO-
TPUMYIOUNCH BHUMOI' PO3POOJIEHNX TEXHOJIOTIH,
BIIOYBAETHCS IIOCTIMHE BIOCKOHAJICHHS CHCTe-
MU BHECEHHs JOOPHB, 3aCTOCOBYEThHCS XIMIUHMI
3aXMCT POCJMH TA arpoTeXHIKa CLILCHKOIOCIIO-
IapChbKUX KYJIBTYP.

[IpiopureTHuMyu THIIAMHA KBaJIIQIKAINNHOIL
€KCIIePTH3H COPTIB POCJIMH € €KCIIePTHI3a Ha IIPH-
matHicTh mo mommpenHa B Yrpaimi (IICII); ma
BIIMIHHICTE, OZHOPLAHICTE 1 crablibHicTs (BOC);
IOCHIIKEHHS IIJISHKOBOrO (IPyHTOBOIO) TA Jia-
bopaTopHoro coprosoro KouTposo (Post control).

CrpiMEHIT PO3BUTOK HAYKH 3abe3medye IIu-
POK1 MOXKJIMBOCTI JJISI CEJIEKI[IOHEPIB Yy CTBOPEH-
H1 HOBHUX COPTIB POCIUH. 3-IOMIMK BEJIUKOL K1JIb-
KOCT1 COPTIB, SKl IIPOXOIATH €KCIIEPTHU3Y, IyKe
BasKJIMBO BUSBUTY HAWKPAII 34 YPOXKANHICTIO,
SAKICTIO, 30ePesKeHHAM CIIQJKOBUX O3HAK, CTIi-
KICTIO [I0 YpaskKeHHsI XBOpoOaMM I ITOIIKOIKEH-
HS IMIKITHUKAMY, 0 HECIIPUATINBUX IIOTOIHNIX
YMOB, aJske Iie — Oesllexa KpaiHu, Jo0polyT ii
HaceseHHd [13, 14]. Came ToMy II0JILOB1 OCJII-
IUKeHHS KBaJlIKaIiHOl eKCIepTH3W COPTIB
POCIMH 3aJIHUIIATUMYTLCS AKTyaJbHHUMH 1 B

283



Icmopis Hayku

Maitoyrabomy. HarrloHaabpHI cOPTOBI POCIMHHIL
pecypcu IBano-OpaHKiBChKOI 00JIaCT1 MITOPIYHO
IIOITIOBHIOIOTH PUHOK COPTIB 1 HACIHHS HOBUMHU
KOHKYPEHTOCIIPOMOKHUMY JIJIsT  3aJI0BOJICHHS
3poCcTayuX MOTped CIOKUBAYIB

BucHoBku

3a pesyiabpTaTaMy AHAJITAYHUX JOCIIIIMKEHD
MOYKHA 3POOUTH BUCHOBOK, IO (QOPMYBAHHS
COPTOBHUX POCIUHHUX pecypciB B IBano-Dpau-
KIBCBKIX 00J1acTl BigOyBaJIOCAd 3aBOSKH TOCUTD
TPUBAJIUM ICTOPUYHUM eTaliaM PO3BUTKY 11 cop-
TOBHUIIPOOYBAJIBHOI MepesKl, IT0YaTKOM CTAHOB-
JIEHHS SIKOI CJI1J] BBAYKATH CTBOPEHHS [HCIIeKTYy-
pu JlepsxaBHOi KoMicil 110 COPTOBUITPOOYBAHHIO
CLITBCHKOTOCITOTaPChKUX KyJIBTYp 110 CTamicias-
cbkiit oostacti YPCP y sxoBTHI 1945 poxky.

Iacmertypi Jlepskkomicii mo copTOBHUIPOOY-
BAHHIO CLIILCHKOTOCIIONAPCHLENX KYJIBTYP 0 IBa-
Ho-OpankiBebkii obsacti 10 1999 pory Oyiam
IIOBHICTIO HIJIIOPAIKOBAHI 8 JepsKaBHUX COPTO-
OUILHAIIE 00JIACTI, SIK1 YCITIIITHO IIPOBOIMIIN Iep-
SKABHE COpTOBI/IHpO6yBaHHH 3epHOBHX, 3€PHO-
0000BHUX, TEXHIYHNX, KOPMOBHX, ILJIOJOBUX 1 0BO-
YeBUX (Fopo,ueHRlBCLRa, Tnymanpra, Kamnycs-
ka, Hagsipaauceka, Tucmennnbka, Jlucenpka,
Kociscpra, Kyrepka).

Vreopenusa Isano-Opaukiscsrroro O6acHoOro
LIEHTPY EKCIePTU3N COPTIB POCJIHMH IIPHIIAIAE
Ha yepBeHb 2002 poxry. IcTopuunnit eram 2011—
2012 pp. mIOTBepIKye pamguKajbHe pedopMy-
BAHHS COPTOBHUIPOOYBAJIBHOI Mepeskl IBamo-
@paHRiBCLRoi 00J1acTi, KOJIM BCl COPTOIOCIIIIHI
CTaHII, m,unopa,z[ROBaHl OI[L[ECP HPUIIAHS-
I0Th HAYKOBO-TEXHIUHY HISJIBHICTE y chepi 0X0-
POHM IIPAB Ha COPTHU POCJIHH.

Harenep IBamo-@Opankiscbra diaisa Yrpaid-
CBKOI'0 1HCTUTYTY EKCIIEPTH3H COPTIB POCJIMH
IPOBOIUTEL KOMILJICKC IOJBOBHX 1 Jrabopartop-
HUX JOCJIIIMKEeHb 3 HAYKOBO-TEXHIYHOI eKcIIep-
TH3W COPTIB POCJIMH, a caMe: eKCIIePTH3y Ha
MIPHUOATHICTE OO0 IOIIMPEHHS, BUSHAUEHHS KPH-
TepiiB BIAMIHHOCTI OJHOPILIHOCTI Ta cTablIBLHOC-
Tl, JUISHKOBUM IPYHTOBHM COPTOBUM KOHTPOJIb,
IOCJIIIPKCHHSA KOJICKIIII COPTIB POCJIMH Ta MICJIA-
peecTpaliiiiie COPTOBUBUYCHHSI.

Perionanbui curcku copris pocsiuH nJ1s1 Isamo-
OpaHKIBCLKOI 00s1acTl POPMYIOTh 3a T'OCIIOHAP-
CBKO-IIIHHUMH IIOKA3HUKAMI IIPHUIATHOCTI COPTY
JIJIS IOIIMPEHH HA TePpUTopli exorpagieHTa.
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Purpose. To study the historical origins and stages of
the formation of the variety testing network of the Ivano-
Frankivsk Region, where one of the branches of the Ukrai-
nian Institute for Plant Variety Examination is located.
Methods. The research used general scientific methods,
in particular hypothesis, observation, historical methods
with elements of extrapolation from the source scientific
database, analysis, and the method of synthesis to draw
conclusions. Results. The varieties of plants common in
the region meet the criteria of distinctness, homogeneity
and stability generally accepted in international practice;
they meet the needs of consumers in terms of economic and
valuable properties; they do not pose a threat to the en-
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vironment and human health. The variety testing network
of the Ivano-Frankivsk Region was established in 1946 and
its activities were coordinated by the Inspectorate of the
State Commission for Variety Testing of Agricultural Crops
in the Ivano-Frankivsk Region. In 2002, the Ivano-Frankivsk
Regional State Centre for Expertise in Plant Varieties was es-
tablished, which in 2012 became a branch of the Ukrainian
Institute for Plant Variety Examination. Conclusions. The
formation of varietal plant resources in the Ivano-Frankivsk
Region took place due to the rather long historical stages of
formation and development of its varietal testing network.

Keywords: variety plot; variety testing; inspection; sor-
ting; seed; variety network.

Hadiiiwna / Received 09.10.2023
loeodxeHo 0o Opyky / Accepted 15.11.2023

285



O oPOKA MPAB
HA COPTH POCMAHE
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lpaBoBe perynioBaHHA peecTpalii COpTiB BUHOrpaapy
B YKpaiHi BignoBigHO A0 MiXKHAapOAHUX BUMOT

0. B. 3axapuyk!?, C. 0. Tkaunk?', €. ®. bo6oHuy?, H. b. loniueHko?,
T. B. Kpaciok?, €. C. KoBanbuyk?, H. b. JIuHyak?

'HayioHanbHul Haykosul yeHmp «IHcmumym azpapHoi exoHomikuy, syA. fepois 060poHu, 10, m. Kuis, 03127, YkpaiHa
2YkpaiHcekul iHcmumym exkcnepmu3u copmis pocauH, sya. lenepana Pooumyesa, 15, m. Kuis, 03041, Ykpaina,
*e-mail: s-s-tk@ukr.net

Meta. 06rpyHTYBaTK NpaBOBE PErynioBaHHA peecTpalii copTie BUHOrpaay B YkpaiHi Ans norogeHHs HaluioHanbHoro 3a-
KOHOAABCTBA 3 EBPONENCHKMMMU BUMOraMmu Ta cTaHgaptamu. Metoau. Marepianamu ciyryBanu HOpMaTMBHO-NPaBOBi AOKY-
menTu UPOV, CPVO Ta kpaiH €C, HauioHanbHi HOpMaTMBHO-NPABOBi aKTU B rany3i eKcnepTu3u, peecTpauii Ta KoMepLiitHoro Bu-
KOpUCTaHHs copTie BUHOrpafy. Pesynbratu. MpoaHanizoBaHo cyyacHuit cTaH i npobnemu ranysi BUHorpagapcrea B YkpaiHi.
3o0Kpema, BocnigKeHo YMHHI HOPMATUBHO-NPABOBI aKTH, K PEryniolTb peecTpaLito i KomepuiitHuil 06ir copTis BUHOrpagy B
Hawii pepxaei Ta €Bponeiicbkomy Coto3i. BuByeHo poceig ITanii sk ogHi€l 3 NpoBigHMX €BPONENCHKUX KPaiH, WO 3aNMaETbCA
BWHOIpafapcTBOM i BUHOPOGCTBOM. A came: po3mAHYTO 0COONMBOCTI HALiOHaNbHOIO KaTanory Ta CTpokiB Komepuianizauii
COpTiB i KNOHiB, yTUi3auii BUHOrpagHUKIB Nicns BUKNIOYEHHA BUHOrpady 3 Katanory. BogHovac npoaHanizoBaHo ¢hiHaHCOBi
CaHKLi, AKi ua KpaiHa 3acToCoBYE A0 CyO'EKTIB NifNPUMEMHULBKOT AiANbHOCTI (OPUANYHUX 0Ci6) y pa3i 3aKknafaHHA HOBUX YU
PEMOHTY NPOMUCNOBUX HAaCAAXKEHb HEPAOHOBAHMMM COPTaMu KOWTOM Aepxasu. OnpauboBaHo HOpMaTUBHMIA akT Itanii, wo
pernameHTye 3MicT Ta NpoLeaypy NOfAHHA 3aABKW Ha PeeCTpaLito copTiB i KNOHiB. BusHaueHo nepenik Bumor Ta iHhopmalito,
AKY NOBWUHEH HafaBaTW 3asiBHWUK B NPOLECi NiArOTOBKM AOKYMEHTIB 3asiBKW; BCTAHOBJIEHO JOLiNIbHICTb iX BUKOPUCTAHHA Mif
yac po3pobeHHSA HaLioHaNbHOTO 3aKOHOAABCTBA YKpaiHU. TaKoX po3rsAHYTO 3aKOHONPOEKT Bif 22 6epe3Hs 2023 p. N2 9139
«[po BMHOrpag Ta NMpOAYKTU BMHOTPafapCTBay», OUiHEHO MOr0 MO3UTUBHUI BMAWB HA PUHKOBE CepefoBULLE, LOTPUMAHHSA
npae Ta iHTepeciB cy6’eKTiB rocnofapioBaHHs, AepXaBu Ta rpoMajsH 3aBAAKW 3a0e3neyeHHI0 OCTaHHIX BUCOKOAKiICHOW
NPOAYKLi€0 3 0COGNMBUMU, 3yMOBNEHUMU NPUPOAHUMU (DAKTOPaMU TepuTOPii NOXOAXKEHHS BNACTUBOCTAMU. BUCHOBKM.
BcTaHoBNeHO fesKy Hey3romeHicTb Mix YkpaiHoto Ta kpaiHamu €C wopo ymos HabyTTA i 06cAry Npas Ha COPTU BUHOTPamy
Ta iXHi KNOHW, Wo noTpebye NoAanbIWOro BPEryNioBaHHA Ha 3aKOHOAABYOMY PiBHi.

Kniwyosi cnosa: kioH; copm; 3020/7bHOI70LUUp€Hi copmu; 30HU BUHoepaaapcmsa.

Jie BIIepIIle II0YaJIy HO0T0 BUPOIIyBATH, CKJIA THO.
Bueni BBaskawTh, 1110 1€ BiIOyJI0CA IIe 10 H.e.
B Ilamecruni. 3BiaTu BHHOrpad IIOTPAINB IO
JlpeBHBOrO E€THUIITY: TaM Ili€f0 KYJIHTYPOIO I10Ya-
JIM aKTHBHO 3a¥iMaTHCS Ta BHPOOJIATH M HOCl
BCIM B1JOMMH 1 IIOILYJISPHMNA HAMIN — BUHO [1].
[TpoGsremMu BuHOTpaapcTBa POITJISAIAIIHN Y CBO-
ix maykoBux 1pansgx b. B. DBypruHCchKwHIL,
I. M. AreeBa, A. M. Asins6a, A. A. BpesHos,
O. M. TI'apryma, B. 1. IBarnuenxo, I. I'. MaTtunna,
B. Ocumos, H. A. Cinensra, H. I. CososiioBa,
10. B. Tiarymos, B. 1. €wmuos, 1. B. €miosa,
C.T. Yepewmiciua Ta iu11 yKpaiHcbKi BYeHi [6—10].
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3a gapmmy MimHAPOIHOI OpraHisallli BHHO-
rpamapcrea Ta BuHOpobOcTBa [International
Organisation of Vine and Wine (OIV)], cBiToBa
mIolra BHHOrpagHuKIB y 2021 p. craHOBHIIA
7,33 mute ra. Hapaai Bimomo mpo 10 TEc. copTiB
i€l KyIbTYpH, 33 3 AKUX 3aiiMa0Th OPIEHTOBHO
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IIOJIOBUHY CBITOBUX BUHOT'PAIHUX HACAMKEHb, &
me 13 — TpeTuHy. Mopcbonorqul 0C00JITUBOCT1
KOMEPLIHHUX Ta MICLIEBUX COPTIB 1 KJIOHIB BHU-
HOTpay BILTUBAKIOTH HA MOT0 SIKICTH Ta IIPOIYK-
TH TIepepobsieHHs [1-5].

Ha mouatky 2022 p. muioria BUHOTpaJHUX HA-
caKeHb B YKpaiHi 3a BciMa KaTeropisaMu ToCIIo-
JIapCTB CTaHOBHWJIA 34 THC. Ta — HE3HAYHA YACTKA,
SIK TIOPIBHATH 3 1HIMMEU Kpainamu (puc. 1). On-
HaK yepe3 POCIMChKY arpeciio maitke 25% yriab
OIMHUJINCS HA TUMYACOBO OKYIIOBAHUX T€PUTOPI-
sIX abo y 30Hi OottoBux miit. Husbka mpomyxTuB-
HICTb BHHOIPA/IHUKIB 3yMOBJIEHA BHCOKOK YacT-
KOI CTApHX 1 3PIIKEHNX HACAIKeHb, BUKOPHC-
TAaHHSIM HEKOHKYPEHTHOCIIPOMOMKHIX COPTIB [11].
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Puc. 1. CTpyKkTypa nnow nig BUHOrpagHUKamMu
y NPOBiAHMX KpaiHax CBiTy

Axro B 1985 p. B Yrpaidi HaTI4yBaIH ITOHAT
200 Trc. Ta BUHOTPAIHUX YT1Ib, TO HATEIIep Hallla
JiepskaBa Jieb IIePeBUIITye MTOKa3HuK y 40 Tuc. ra.
3a iadopmarriero JlepsxaBHOI CIysKOM CTATHUCTH-
KM YKpaluu, HaiOlIbllle BUHOTPATHUKIB Y ILJIO0-
IOHOCHOMY BiIIl 3ocepemxeno Ha OmeruHl — mo-
Han 27 tuc. ra (64%). 3HAYHAMM € ILJIOLI ITif
€0 Ky abTypoio B MukoIaiBChKii, XepCOHChKIHM
Ta 3akapnarchkiii obsactax — 5,5 (13%), 4,5
(11%) 1 3,4 (8%) Turc. ra BigmosigHo. OT:xe, B Yo-
TUPBOX 00J1acTsAX poadrarimoBaro 96% ycix BHHO-
rpagHUX YIrigb, a IXHS CyKyIIHA ILJIOIIA II0 KpaiHi,
SIK BUIHO 3 QHAJII3Y CTPYKTYPU 3€MeJIbHUX T1JIS-
HOK, IIPOJIOBIKY€E CKOpouyBaTucs (Tads. 1).

Tabauysa 1
Mnowi BuHOrpagHukie B YKpaiHi 3a 2013-2022 pp.

Poku Mnowa, Tuc. ra
2013 75,1
2014* 48,7
2015* 45,4
2016* 44,5
2017* 44,8
2018* 45,3
2022* 34,0

*Bbe3 ypaxysaHHs AP Kpum.
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OcHOBHOI TPOOJIEMOIO JIJIS PO3BUTKY TaJIy3i
3aJIUIIAETHCS HEBEJIMKA KIJIbKICTh BUHOPOOHUX
MAIIPUEMCTB. 30KpeMa, Jiuiire 72 BUPOOHUKH,
II'ATh 3 AKUX — CIMeHHl BUHOPOOHI, MAlOTh JIi-
IIeH31I0 Ha CBOI MISJILHICTE (3a 1H(OpMAIIiEo
ToproBo-IIpoMuUCIOBOI TTAJIaTH Y KpaiHu).

Cranmom ma 22 gwucromaza 2023 p. mo Jep:xas-
HOI'0 PEeCTPy COPTIB POCJIMH, IIPUIATHHIX JJIA II0-
IIMPEeHHd B YKpaiHl, BHECEHO 62 COPTH BUHOIPAa-
Iy (TeXHIYHI Ta CTOJIOB1, KJIOHH 1 MiIIIer). 3Ha-
YHY YaCTHUHY OIMCAHUX 1 BUBYEHHX pPaHIIIe 3a-
raJIbHOBIIOMUX COPTIB 3 ITHOTO PEECTPY BUKJIIOUE-
HO, a IpoIiec IIOBTOPHOI peecTpariii € mpobseM-
unm. Hacammepen iinersesa mpo ‘MyckaTt yopHmir,
‘Mycrar posesuit, ‘Tlimo Olmmit’, ‘Maabber’,
‘CinpBanep’, T'penart vopuuir', ‘Kabepre Opan’ i
Tlam’stti Tosmompurw’ [12, 13] Taxox € meBHi
TPYIHOIII 3 peeCTpameIo KJIOHIB BHHOrpamy [3].

3a maHuMu aHAJI3y Ta 3TLTHO 3 IH(OPMAIIIE
JepsrcraTy, CTpYKTypa BUPOOHUIITBA BHHOIPA-
Iy BKJIIOYAE CYO €KTIB IOCIIONAPIOBAHHS PI3HUX
dopm Biacuoceri. Tak, y 2021 p. muroma Bara
HIOIPHEMCTB cTaHoBmIa 69%, IPUBATHHUX I'OC-
momapcTB HaceaeHHI — 31%.

IHTeHCHBHE BUHOIPAaZaPCTBO — OUH 13 TOCHUTD
e(beRTI/IBHI/Ix HAIIPSAMIB PO3BUTKY arpobisHecy,
10 3a piBHEM PEHTA0EJIBHOCTI BHPOIILYBAHHS B
OKpeMi POKH He IIOCTYIIA€ThCSA TAKIM BUCOKOIIPH-
OyTKOBUM KyJIBTypaM, SK COHSIITHUK, PIITaK Yu
cos. Kpim Toro, moxizmicrs 1 ra macamkxeHb BU-
HOrpay 3a YMOB IOJIMBY TA IHTEHCHBHOI'O BHPO-
IIyBAHHS MOKE IOCATaTH IIOHAX 1 MJIH T'pH B
pa3l BUKOPHMCTAHHS PI3HUX COPTIB, 30KpeMa MIJIs
OJAJIBIIION0 BUPOOHMIITBA BUHA TA COKIB.

3rigro 31 crarre 2 3akony Yrpaimm «IIpo
BHMHOI'PAJ TA BHHOIPaIHE BUHO» Bid 16 uepBHS
2005 p. No 2662-1V (31 smiHamu), eHTPATbHAN
OpraH BUKOHABYOI BJIAIH, IO PEaJIi3ye Iep:KaB-
HY arpapHy IOJITHKY Ta IIOJITHKY ¥ cepi CliIb-
coproro rocromapersa (MimarpomomTuikm), Mae
BM3HAYUTH T4 3aTBEPIUTH 30HH BHUPOOHUIITBA
BUHOIPaAy. 3aKJIAAeHHS BHUHOTPATHUKIB IS
BMHOPOOCTBA [TO3BOJIEHO JIHIIE Yy BHHOPOOHMX
MICIIEBOCTSAX 13 34CTOCYBAHHAM pPaNOHOBAHUX
a00 IIePCHEeKTUBHUX COPTIB BLAIIOBLIHO J0 IPOEK-
Ty, cXBaJieHoro MiHarpoIoIiTHKH.

€BpomnelicbKe 3aK0HOIAaBCTBO MAE UITK] BUMO-
U Ta CTAHIAPTH, AK1 PerJIaMeHTyTh K pee-
CTpALIiio paBa CeJIeKIIioOHepa Ha COPTU BUHO-
rpajy, TaK 1 BHECEHHS iX Ta IXHIX KJIOHIB [0 Ha-
IIOHAJBHUX KaTAJIOriB. BumiieHHs 30H mjs
BHHOTPa/apcTBa Mae BIiIOyBATHCA BIOIIOBIIHO
IO KIIIMAaTHYHOI Kiiacudlkalili, mpuiuarol B €B-
poreiicbromy Coroal [14].

Ax1mo B HAIIOHAILHOMY 3aKOHOZABCTBI YKpa-
THU IIOHSTTS «KJIOH» € YACTHHOI TePMIHY «COPT»,
TO B MIXKHAPOIHOMY MO0 BHOKPEMJIIOIOTH TA BU-
3HAYAKOTH K BEreTaTHBHE IIOTOMCTBO COPTY, IIIO
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OxopoHa npas Ha copmu pocauH
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Puc. 2. luHamika BUPOGHULTBA BUHOTPAAY B YCix KaTeropisix rocnopapcrs
(3a gaHumu fepxcTaty Ykpainu)

BILIOBIIa€ MATEPUHCHKIA POCIMHL BUHOIPaY,
BUOpaHINl 3 OIVISIIy Ha COPTOBY l,I[eHTI/IIIchTB
eHOTHTIOB] O3HAKY Ta CTaH 37I0poB’s [15, 16].

Mema docniosweny — OOIPYHTYBATH IIPABOBE
PeryJII0BaHHsA PEECTpallli COPTIB BHHOTpajy B
Vxpaini 111 moroa ke HH HAIIIOHATIBHOTO 3aKO0-
HOJABCTBA 3 €BPOMEWCHhKUMHU BHUMOTaMH Ta
CTaHIapTaAMU.

Marepianu Ta meTogMKa AOCNiAKEHD

MarepiamaMu cIyryBajii HOPMAaTHBHO-IIPA-
BoBi nokymentu UPOV, CPVO ra kpaiu €C, na-
IIIOHAJIPH1 HOPMAaTUBHO-IIPABOBl aKTH B TaJIy3i
eKCIIePTU3H, PeecTparrii Ta KOMepITiHHOTO BUKO-
puUcTaHHSA COPTIB BUHOrpady [12, 13, 17-21].

3acTocoByOUM METOAY CHUCTEMHOIO aHAaJi3y
Ta HAYKOBOIO y3araJIbHEeHHS, PO3IVISHYJ A i
CHCTEMATH3yBaJII 1H¢OPMAIIIIO OO BUKJINKIB
1 3arpos, skl IOCTAKTH Ilepel]; BUHOPOOCTBOM
Yrpainu. 3okpema, COPHYUHEH] BLAHOK IIPO-
0J1eMU CHJIPHO BILIMBAIOTH HA PO3BUTOK CLIIb-
CBKOT'O TOCITO/TapCTRA.

Pe3ynbTatu gocnigxeHb

OcHOBHI MacwWBM BUHOTPATHUKIB y HAIIIHK
mepskasl 3ocepemxeno B Opecbkiit, XepcoH-
coiitt, MurosaiBebki, 3amopi3bki 1 3akap-
maTchKifi obsactsx. ['eorpadiuHo BumiIEHO,
BTIM He 3aKpIIJIEHO HA 3aKOHOIABYOMY DPIBHI
HOPMATHUBHO-IIPABOBUM AKTOM IITICTH OCHOBHHUX
BUHOPOOHUX perioHiB, 15 Mmakpo- (BUHHUX paiio-
HiB) Ta 58 Mikpo3on. Tomy 3apeecTtpoBaHi Ta
JT03BOJIEH] JI0 BUPOIIYBAaHHS B YKpaiHi cOpTH
BUHOTPAJY PEKOMEHIYIOTh He JJId HUX, a JJI
Cremty, Jlicocremry # Ilomiccss. Brim Bumiienus
OKpeMHX 30H BUHOTPaapcTBa Ta J001p COpTiB 1
KJIOHIB JIJISI KOYKHOIL 3 HUX HEOOX1IHI Yepes CIIPH-
YHHeHe KJIMAaTHYHUMHU 3MIHAMU 3HAYHE PO3-
IIMPEHHS TEePUTOPli BHPOILYBAHHS HOCIILIMKY-
BAHOI KyJIbTYypPH Ha HIBHIY Kpainu [10].

2838

BaxononpoekToMm Bim 22 Oepesms 2023 p.
Ne 9139 «IIpo BuHOrpag Ta IPOAYKTH BHHOIPA-
IapcTBa» IIepesdadeHo p03p06neHHﬂ Ta 3aTBep-
JUKEHHsI Ha [ep:KaBHOMY piBHI HOPMATHBHO-
IPABOBUX AKTIB, Kl BCTAHOBJIOIOTH IIEPEIIK
RJIaCI/Id)lROBaHI/IX COPTIB BUHOI'PAAy Ta 30HU BU-
Horpagapersa. OcTaHHI, 3TIIHO 3 HOBUMM PerJia-
MEHTOBAHMMH BHMOIaMH, IIOTPIOHO BHU3HAYATH
3a KJIIMATHYHOIO KJIACH((IKAIIIEC0 30H BHHOIPA-
mapersa A, B, C B €sponeiicbkomy Coroai [22].

Crarrero 15 3akony Yrpainu «IIpo Bumorpan
Ta BUHOIPAJHEe BHUHO» IependbaveHo (plHaHCOB1
CAHKINI 0 Cy0'€KTIB IIAIPHUEMHHUIILKOL Jis/Ib-
HocTi (FOPUONYHKX 0C10) v pasi 3aKJIagaHHsI HO-
BHUX UM PEMOHTY IIPOMMCJIOBUX HACAIKEHDb BH-
HOrpany HEepPaNOHOBAHMMM COPTAMHK KOIITOM
mepskasu. A came: mrpad y posMipi BiJ I STHCOT
JI0 THCSIY1 HEOIOJATKOBYBAHMX MIHIMYMIB JI0XO0-
mB rpomansaH (8,5—17 Twc. rpH) Ta 000B’AI3KOBE
POSKOPUYBAHHA BUHOIPATHUKIB 3 IIOJAJIBIIHM
BIJJTHOBJICHHSIM ILJIOIN PAMOHOBAHHMMK COPTAMU
KOIIITOM IOpHANYIHOLI 0co0M. JI0 BUKOHAHHS IIUX
BUMOT' 3aKJIaJaHHS HOBHX BHHOTPAIHUKIB HE
Oyzme diHaHcyBaTHCA Hep:xaBor. KpiMm Toro, B
pasi BUSBJIEHHS MOPYIIEHDb — IIOBEPHEHHS KOIII-
TIB T4 HEMOKJIMBICTL ONEP:KAHHS OIOIKEeTHOL
HIOTPUMKM HA HACTYIHI TPU POKH.

IIpob6semu, 110 BUHHKAIOTH I Yac peecrpa-
mii copriB BuHOrpanmy (BHeCeHHs copTy Ho0 Peec-
TPY COPTIB), IIOB’A3aHIl HAacaMmIepen 3 IIeBHUMU
BIAMIHHOCTAMH MIK HAI[IOHAJIHLHUM 3aKOHOIAB-
CTBOM y cpepl OXOPOHH IIPAaB Ha COPTH POCIIHH 1
MIKHAPOTHNMY T €BPOIeHCHKUME HOPMAMU.

IIpoBenennii aHasIi3 II0KA3aB HEB1AIIOBIIHICTD
MIK BU3HAYEHHSIM IIOHSITTS «COPT» ¥ HAIIIOHAIIb-
HOMY 3aKOHOIABCTBI, 3 OZHOro 00Ky, Ta B MimxK-
HAPOMHIN KOHBEHIIII 3 OXOPOHHK HOBHX COPTIB POC-
JIFH 1 perrTi oQImFHNX MIMKHAPOTHNX JOKYMEH-
TiB, 3 1HIOro. {IKImO, BIOHOBIAHO [0 3aKOHY
Vrpainu Big 16 aucromaga 2022 poxy Ne 2763-1X
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«IIpo 0xopoHY IIpaB HA COPTU POCIIHHY», COPT — IIe
OKpeMa I'PYIA POCJINH, 3 YTOUHEHHAM — KJIOH, JIi-
His, TIOPHU TePIToro ITOKOIIHHS, IOITYJISAITIS, TO
B Permamenti Pamu 2100/94/€C ta Komsenmii
UPOV skoguux yrouHeHBb He icHye. Bimmosimeao
He BCTAHOBJIEHO, III0 KJIOH € 00 €KTOM IIpaBa, Ha
SIKUU MOKHA HAOyBaTH HpaB 1HTEJIEKTYaJIbHOI
BJIACHOCTI Ta BUIABATH ITaTeHT [23, 24].

Y €C mexaHi3aMu eKkcrepTu3u, cepTudirari
Ta peecTparrii, a TAKOK YMOBUA HAOYyTTsS Ta 00-
CATH IIPaB HA KJIOHU BUHOT'PAY BIIPISHAIOTHCS
BIJI TAKKX JIJISI COPTIB.

Kpausmigikartiitay eKCIIePTH3Y COPTIB 1 KJIOHIB
BUHOTPAIY B YRpa1H1 3IOIMCHIOITD 3a p03p0611e-
HOIO Ha ocHoBl Mmerommkr UPOV mias copris
(Vitis L.) TG/50/9, 2008 [25] «MeTogukomo mpo-
BeIeHHA eKkcepTuau copTiB Buaorpany (Vitis L.)
HA BIIMIHHICTH, OJHOPIIHICTE 1 CTAOLILHICTELY,
SIKa MICTUTB 44 Mopdostoriuwi o3uaky [26]. Omm-
CYIOUM 34 HEIO KJIOH, YacCTO He BIAETHLCI BCTAHO-
BUTH HMOr0 BIOMIHHICTE BIJl MATEPUHCHEKOI'O COP-
Ty, 3 SIKOT'0 BIH IIOXOOUTE 3a 44 o3uakamu. OgHak
PISHUII MOKE IIOJIATATH y OLIBIIOMY PO3MIipl
TPOH, prrIHOCTi AT, BUIIOMY BMICTI I[yKpIB, aH-
TOLIlaHlB (musz qepBOHonﬂmHoro BUHOTPALY),
BMICT1 noobeHomB y SATOIl, IHINKX 1HIeKCaX 1HTeH-
CHBHOCTI Ta KOJIPHOro Tory [27, 28]. Tomy mposig-
Hl eBporeiicbkl kpainu (Icmamisa, @pammsa, Ita-
JIi) PEeecTPyIoTh K COPTH, Tak 1 Kyouum. OmHak
oTpHMAaTH O0XOpoHy IpaB ceiekmionepa (PBR B
kpainax UPOV) moxkyTs smuiire coptu [29].

V cBiTI 3apeecTpPOBAHO I OMMMCAHO IIOHAM TPHU
THCAY1 KJIOHIB BUHOI'PAAY, IKl BUILISIOTH IIepe-
OyciM y TeXHIYHMX (BUHHHX) COpTax. 30KpeMa,
Bimomo mpo Ok sk 40 ksoniB ‘[lino myap' y
Opamnii Ta moran 60 KiIoHIB copry ‘Pucmur’ y
Himeuunni. KioHoBa cesiekiriss BuHoOrpamy mae
3MOr'y 3HAYHO IIIBUINUATH €(PEKTUBHICTh BUKO-
PHUCTAHHSA COPTIB.

Coptu % KnoHu 81
570 | 645 | O 38
109 | 12,3 1 37

41 4,6 2
80 175 | 3-5 80
38 19 | 6-45

1 0,1 | >100 41

109
570
Puc. 3. CniBBigHOWEHHA KinbKoCTi COpPTiB Ta iX KNOHIB

y HauioHanbHoOMy KaTano3i BuHorpagy Itanii, 2023 p.
[21, 30]

Hamonanmsumit karasor sBuHorpanmy Irasii
crarmom Ha 2023 p. Hamiuye 883 coptu: 570 3 HUX
(64,5% Bim ycix 3apeecTpOBAHUX) He MAaIOTh
JKOJTHOT'O RJIOHy, 109 — o OHOMY, 41 — 110 OBa,
80 — 10 TPU—IT'ATh, 4 OOMH 13 COPTIB MA€E IIOHAL,
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100 xJroHiB. 3arajabHa KLIBKICTE KJIOHIB — 1750.
TexHIYHI COPTU, YACTKA SIKUX CTAHOBUTH 69%
(603 1rT.), MmatoTs 1470 witoHIB [21].

Bigmosizno go 3axkony YEpainu Bifg 16 jmcTo-
naga 2022 p. Ne 2763-1X «IIpo oxopoHy mpas Ha
COPTHU POCTUH», OyIb-sIKa 0c00a MOKe IT0JaBaTh
3asBKYy I HaOyBaTH IIpaBa IIATPUMyBada COpTY,
SIKIIO TAKHWH COPT € €JIEMEHTOM CyCIILILHOIO HAl-
O0aHHs (CTPOK YMHHOCTI MAWHOBHUX IIpaB 1HTe-
JIEKTYaJIbHOI BJIACHOCTI HA HHOTO 3aKIHYUBCS YK
Opu3ynuHeHui) abo  3araJbHOIOIIUPEHUM
(axmro B 6as3i manmx UPOV BizcyTHI BimomocTi
Ipo IIpaBa CeJIeKIllOHepa INOoA0 HBOro, # BIH
BLIIBHO PO3IIOBCIOIKYBABCSA 0e3 HAOyTTS MaHO-
BHUX IIPAB IHTEJIEKTYaJIbHOI BJIACHOCTI HA HHOI'0).

Hapaai mosxnHa BigHOBUTH 85 TeXHIUYHHX COP-
TIB BUHOIPAIy, BUKJIIOUEHNX 3 PeecTpy copris,
SIKINO Cy0 €KTH IOCIIONAPIOBAHHS 3AIlIKABIIATHCS
HyMu. 3rigHo 31 crarrero 20 3axony Yrpaium «I1po
OXOpOHY IIpaB Ha copTu pocyme» Neo 2763-IX,
IIJIst HaOyTTsI MAaMHOBOIO IIPABAa HA IIOIINPEHHS
COPTY JIePeBHHX, YarapHUKOBHX, ILJIONOBHX Ta
SATITHUX KYJIBTYP 1 BUHOTPALY odpmmm/m 3pa-
30K He HamamoThb. lle meBHOIO Mipoo0 Mae CIpoc-
THUTH IIPOLEAYPY PEECTPAIlil COPTIB BUHOTPALY,
30KpeMa THX, II0 CTAHOBJIATHL CYCIILIILHE Ha-
0aHHA Ta € 3araJIbHOBLIOMUMMU.

Bapro 3asHaunTH, 110 Ha Jep:KaBHOMY PiBHI
HE IIPOBOJATH IIOJILOBl JOCIIIIMKCHHS 3 CKCIIep-
TH3H COPTIB 1 KJIOHIB BHHOI'PAIY, 4 PEECTPYIOThH
ix Ha migcrasi iHQOpPMAILII IIPO Pe3yJILTATH II0-
CJIIKEHDb caMoro 3aaBHuKa. CocrepeskeHHs 3a
POCJIHAMY Ta 00JIIKY, BU3HAYEHHS SIKOCTI IIPO-
OYKIIlI, 3araJIbHOTO BMlCTy uprlB 1 TUTPOBAHOL
KHCJIOTHOCT1 BUKOHYIOTH BIJIIOBIIHO o «Mero-
IUKN TIPOBENEHHS E€KCIIEPTH3U COPTIB POCIIMH
rPYIH ILIOMOBUX, ATAHNUX, TOPIXOILIIIHUX, CY0-
TPOINIYHKX TA BUHOI'PAAY HA IIPHUIATHICTD 0 II0-
IIMPEHHS B YRpalm» JyacTUHOW Kol e «Mero-
IMKA BI/I,umeHHﬂ 1 IIpOBeOeHHS eKCIIePTU3H
KJIOHIB cOpTiB BuHOrpamy». Ommc KJIOHIB 3Iiii-
CHIOIOTE 3a «MeToIMKO0I0 ITPOBeIeHHA eKCIIePTH-
au coptiB BuHOrpany (Vitis L) Ha BiAMIHHICTB,
OHOPIIHICTE 1 cTablabHICTE» [18, 19].

OLiHIOBAHHA COPTIB 1 KJIOHIB BHHOIPAny B
OLJILIIIOCTI €BPOIEHCHKMX KpaiH 0a3yeTbcsa Ha
MeTomuKax, odiiiiHo 3arBepmxenux Homme-
TeaTHHM opranoMm [22]. Hupexrusoro 2004/29/
€C (OJEC L 71 Big 10.03.2004) BCTAHOBJIEHO
MOKA3HUKM Ta IIPOIeAypy BU3HAUEHHS Xapak-
TEePUCTUK, 32 SKHMU COPTH BHOCATH [0 HAIIlO-
HAJILHUX KATAaJIOTIB.

B Itami amicT 1 mporieaypa mOSAHHS 3asIBKHA
Ha peecTparriio COPTIB 1 KJIOHIB BUHOIPAAY B Ha-
ITIOHAJIPHOMY KaTaJI031 perjaMeHTYIOThCS Ha-
kaszoM MiHicTepcTBa CLIBCHKOIO T'OCIIONAPCTBA
Big 30 Bepecua 2021 p. Ne 489243. Baprumu
yBaru € Bumoru crarti 63 Permamenty €C
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2100/94 momo HA3BU COPTY, B SAKIM HE IIOBHHHO
OyTH mocuJIaHHS Ha reorpadiyHe MOJIOMKEHHST,
IIPOTe MAKTH MICTUTHCS HAIIIOHAJIBHI I 1HO3eM-
HI crHOHIME 10 Hei [20].

V BH3HAUEHNX PEriOHAJIBHUX JEPKABHIX €KC-
mepTHHUX 3akaagax Irasmii ays peecrparirii BIipo-
OB IITOHAMMEHIIIe TPHOX POKIB IIPOBOIATE €KC-
MePTH3y KJIOHIB-KAHIMIATIB, BIITBOPIOIOYN KO-
SKEH 3 HUX B II0JIBOBHX YMOBAX CIIOCOOOM IIEII-
JIEHHSI HA IIMPOKO BHKOPHCTOBYBAHY IIIIIIEILY.
SOIACHIOITh OIMC AMIEJIOrpadIuHuX TAHNX,
OI_IiHIOBaHHH BpomaﬁHOCTi Ta arpoOTeXHIYHHUX II0-
Ka3HUKIB, aHAI3HN rmo,zuB BUHOIPAY, nepemp
KY €KOJIOTTUHOTO HOTeHmaJIy KJIOHY 4epe3 Mucpo-
BUHI(IKAIIIO ILIOIIB, XIMIYHIHN aHAJI3 BUHA IIiC-
JIs1 cTab1sTi3ariii Ta Po3IUBY TOIIO. 3apeecTpoBaHL
KJIOHH IIE€PIOSUYHO IIPOXOAATH KOHTPOJIb.

CyMmu 11aTEKIB 32 €KCIIePTU3Y, STK1 3I1ACHIOE
3asIBHUK, B ITaJIli OHOBJIIOIOTE IO TPW POKM HA-
Ka30M KOOPAUHYIOUOIr0 MIHICTEPCTBA, 100 BOHU
BIOIOBiAAIN (PAKTUIHINA BAPTOCTI IIOCTIYTH Ogi-
IIHUX ITOJIBOBUX 1CIIATIB I peecTpallii HoBo-
ro copty BuHOrpazay. Ii mpomemypa mependauae
CKJIAOAHHS 3asgBEN (KOHTAKTH 3aSBHHKA, CIIO-
10 o[IepsKAHHS COPTY, MOr0 IIOXOIMKEeHHS TAa HA3-
BA, IPUIATHI )15 BUPOIILYBAHHS 30HM) Ta TeX-
HIYHOI aHKeTH, Akl 0o 30 Jucromama KOMHOI'O
POKy Mae HamaBaTu 3asiBHHK [21].

Coprn, Kl HaIXOOATL Ha peecrpaliio B Ita-
JILI0 3 PeITH Jiep:KaB- -ynteuiB €C, Hi,I[JIHI‘aIOTI)
TIH caMiil IIpoueaypi, o i HamoHaJIbm Axmro
copT / KJIOH 3apeecTPOBAHO B 1HIIIKX odpmu/mnx
rartasiorax €Bpomeiicbkoro Cowoady abo y TpeTix
kpaimax-uinenax UPOV, zagBHuk mae momatu
O(pLIIIAHUNA OIMMCOBUI (paiiy, BUIAHUMN KOMIIe-
TEHTHHUM OPraHOM BIJIIOBIIHOI KpalHu.

Bigmosimeo go Perimamenty €C No 1308/2013
Bixg 17 rpyansa 2013 p. Ipo BCTAHOBJIEHHS CIILIb-
HOI opraxisaifii puHKIB CLIbCHKOIOCIIONAPCHKIX
IIPOOYKTIB TA PO CKacyBaHHs persiamMeHTis Ko-
micii (EEC) Ne 922/72, (EEC) Ne 234/79, (€C)
No 1037/2001 1 (€C) Ne 1234/2007€C (mai — Per-
nament €C 1308/2013), AKIIO COPT BUHOTPAIY
BUJIYYAIOTh 13 KATAJIOTy, TO IIPOTATOM 15 POKiB
IIOBMHHO BiA0OyTHCA 1 fioro BukopuyBauus [30].

AHaJIOTIYHY HOPMY BHECEHO J[0 3aKOHOITPOEKTY
«I[Ipo BuHOrpam Ta TPOLYKTH BHHOIPALAPCTBA»
Bix 22 Oepesusa 2023 p.: B pasl IPHUINHEHHS B
JlepsxaBHOMY peecTpi COPTIB POCIIMH, IIPUAATHIX
IIJIsI TOIIMPEHHSA B YKpaidi, YMHHOCTI IpaB Ha
COPT BUHOI'PAY, 0r0 BUKOPHUCTAHHS IJIsI BUPOO-
HHUIITBA IIPOAYKTIB BUHOIPALAPCTBA TA BIHOPOO-
CTBa MOJKJIMBE IIIe BIIPOHOB 15 POKiB.

VYMoBH 3IifiCHEeHHSI BUHOI'PAJAPCTBA TA BHHO-
pobcrBa B YEpaiui (30RpeMa 38CTOCYBAHHSA KJIa-
CU(IKOBAHMX TEXHIYHMX COPTIB, BHECEHUX M0
JlepsraBHOrO peecTpy COpTiB POCJINH, IPUJATHIX
[JIsI TIOIIMpPEHHS B YKpaiHl, AKl BIONIOBIIANTH
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BCTAHOBJIEHMM HOPMAM JIJISI 3aCAIKEHHs, IIepe-
CaIKeHHS, IIeIJICHHA a00 IIepeleryieHHs) mIo-
romsxeHo 3 Bumoramu crarti 81 Permamenty €C
1308/2013 craTrero 8 3aroHOIpoekTy No 9139.
3a BUMOraMu BUIIIEBKA3AHOT0 3AKOHOIIPOEKTY
TeXHIYHHN COPT BHHOIPALY Mae HAJIEKATH I0
Buny Vitis vinifera abo IIOXOOWTH BIlI CXPEIILy-
BAHHS MOr'0 COPTIB 3 IHIIIMMHU COpTaMu poxy Vitis;
He OyTH riOpUIOM — IIPAMHM BHPOOHMKOM, 1 He
HaJIeXKATH J0 Takux copris, Ak ‘Hoit', ‘Oresrno’,
‘Isabesna’, ‘Waxre’, ‘Kminror’ 1 Tepoemont’. Ile-
PeJiK KJIacH(PIKOBAHMX COPTIB BHHOIPAIY 3a-
TBEPJKYE IIeHTPaJIbHUY OpTaH BUKOHABYO1 BJIa-
IOH, SKUi 3abe3mevuye (popMyBaHHSA Ta peasiida-
0 Jep:KaBHOI arpapHol HOJITHKH y cdepax
CLIIBCBLKOr0 T'OCIIOZAPCTBA Ta IPOJOBOJILYOI Oe3-
nexn. IIpoexr saxony Ne 9139 mepenbdauae cTBO-
peHHa equHOl 1HGOpMAaIiiHol cucremu «BuHo-
rpagapchbKO-BUHOPOOHUI peecTp», II0 3a0ealre-
qyBaTHMe edekTUBHE a,I[MiHiCTpYBaHHﬂ Ta nep-
SKABHY m,quI/IMRy raJysi BUHOTPAZapcrea i
BMHOPOOCTBA TA MICTUTHME BIIOMOCTL IIPO BH-
POOHMKIB BHHOIPAAy ¥ BHHOPOOHOI ITPOIYKILI,
BI/IHOI‘pa,I[Hi MISHKA, 000B’ I3K0B1 neRnapauﬁ Ta
1HIIN JaH1 IIPO0 BUHOPOOHY npo,uyfcuuo nepenoda-
JeHl 3aKOHOM. BHeCeHHsT BIMOMOCTEH! [0 TAKOro
peecTpy MaThMe 000B SISKOBUI XapaKTep.

BucHoBKuU

3a pedyspTaTaMu aHaJIi3y BCTAHOBJIEHO, IO
Barxon Yrpaimm Bim 16 samcromama 2022 p.
No 2763-IX «Hpo OXOPOHY IIpaB HA COPTH POC-
JIMH» II€BHOK MIPOI BpPETyJIOBAB 1 CIIPOCTHB
YMOBH peecTpauli Ta IOHOBJIEHHS PpeecTparlil
COpTIB, 30KpeMa THX, 10 CTAHOBJISATE CyCIILIbHE
Hag0aHHLI 1 € SaFaJIBHOBl,E[OMI/IMI/I Ile ocobmBO
aKTyaJbHO JJIS BITHOBJIEHHS IOCTPAKIAJION BT
BIfHH rajiy3l BUHOTPaapcTBa i BUHOPOOCTBA, a
TAKOK IIPOCYBAHHS HA MUKHAPOIHHUX PUHKAX.
[Ipore ymoBu HAOYTTs ¥ 00CATH IIpaB HA COPTH
BUHOTPAJY Ta iXHI KJIOHU B YKpaiui moTpeldy-
10Th IOTAJTBIIIOTO Y3TOIsKeHH HAa 3aKOHOIaBY0-
My PIBHI 3 €BPOIIEHCHbKUMY BUMOTAMHU Ta CTAH-
JapTaMu.

CdropmoBaHO ¥ 00IPYHTOBAHO MTOJIOKEHHS, STK1
PO3KPUBAIOTEH CYTh JIOCTIIKEHHS Ta MAaTh Teo-
peTudHe 1 IpakTUYHe 3HAYEHHS JJI IT0I0JIaHHS
Ipo0JieM, TIOB’sI3aHUX 31 CTBOPEHHSIM CITPUASTIIN-
BUX yMOB JIJIs PO3BHUTKY IIPUBATHOIO BUHOIDA-
JapCTBa B CLIBCBHKIHA MICIIEBOCTI 3araJioM 1 CLIb-
CBKOTOCITO/TAPCHKOMY CEKTOP1 30KpeMa.

IIpuitasarrs opoerry 3axkouy Ne 9139 mporuo-
30BaHO BILIMHE HA 1HTEPeCH Jep:KaBu, 3ajIyde-
HUX JI0 BeJeHHs BHHOI'PAJIapcTBa Ta BUHOPOO-
CTBA, CTBOPEHHS IXHIX IIPOAYKTIB (cepen SKMX
apoMAaTH30BAHl BHUHHI IPOOYKTH, 30KpeMa 13
reorpadlUHNMY 3a3HAYEHHSIMHN) Cy0 €KTIB IoC-
IIOJaPIOBAHHS, 8 TAKOK CIIOKUBAYIB.
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Jlost peasmisarii 3axoHompoexty Ne 9139, y
paai foro MpUHAHATTA, HeOOXITHO BHECTH BIIIIO-
BIOHI 3MIHM 0 HOPMATHBHO-IIPABOBUX AKTIB,
mepe0avYnBIIIA PEECTPAIIII0 COPTIB 1 KJIOHIB BU-
HOTpaJy B Me:Kax 30H BHHOTPAIapCTBa, a He
[Tosmices, Jlicocrerry Ta Cremy, sik 11e BimOyBa-
eTbest Hapasil. Taxosk mMOTpIOHO poO3MeEKyBaTH
€KCIIePTU3Y COPTIB 1 KJIOHIB.
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Purpose. To substantiate the legal regulation of the re-
gistration of grape varieties in Ukraine in order to harmo-
nise the national legislation with the European require-
ments and standards. Methods. The materials used were
the regulatory documents of UPOV, CPVO and EU countries,
national regulations in the field of examination, registra-
tion and commercial use of grape varieties. Results. The
current state and problems of viticulture in Ukraine were
analysed. In particular, the current legal acts regulating the
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registration and commercial circulation of grape varieties in
our country and in the European Union were studied. The ex-
perience of Italy, one of the leading European countries in vi-
ticulture and oenology, was studied. In particular, the article
examines the peculiarities of the national catalogue and
the conditions for the marketing of varieties and clones, as
well as the use of vineyards after the grapes have been ex-
cluded from the catalogue. At the same time, the author an-
alysed the financial sanctions that this country imposed on

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2023, T. 19, N¢ 4



Plant varieties protection

economic entities (legal persons) in the case of the creation
or maintenance of industrial plantations with nonregional
varieties at the expense of the State. The Italian regulatory
act regulating the content and procedure for filing an appli-
cation for registration of varieties and clones was studied.
The list of requirements and information to be provided by
the applicant in the process of preparing the application
documents was determined; the expediency of their use in
the development of national legislation of Ukraine was es-
tablished. The author has also examined the draft Law 9139
of 22 March 2023 “On grapes and vine products”, assessing
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its positive impact on the market environment, the protec-
tion of the rights and interests of economic entities, the
State and citizens, providing them with high quality pro-
ducts with special characteristics caused by natural factors
of the area of origin. Conclusions. There is some inconsis-
tency between Ukraine and the EU countries regarding the
conditions for acquiring and the scope of rights to grape
varieties and their clones, which requires further regulation
at the legislative level.

Keywords: clone; variety; common varieties; viticulture
zones.
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