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COPTOBHBYEHHS1 TA COPTO3HABCTBO

C. M. Muxaitnuk, C. A. InyxoBa, 0. I. LluHpep
MpsHi pocanHK B NaHAWADTHUX KOMNO3MULiAX
Cupeubkoro geHgponoriyHoro napky (M. Kuis)

CENEKUISI TA HACIHHHUTBO

B. B. lueHko

CenekuiitHa LiHHICTb HECTPINKYOUYNX hOpM

YacHUKy o3umoro B ymoBax lpaBobepexHoro Jlicocteny
YKpaiHu

T. M. MNoniwyk, B. M. Typ3eHko
YcnaaKkyBaHHs KibKOCTi 3epeH y Konoci B F,
AYMEHIO ApOro NPU CXpellyBaHHi cOpTiB
Pi3HOTO MOXOAXEHHS, HANPAMiB BUKOPUCTAHHA
Ta pi3HoBUAHOCTE

P. I. Tonko, I'. M. KoBanuwuHa
OuiHka copTiB Ta NepCNeKTUBHUX NiHiN NweHULi 03uMOT
MUPOHIBCbKOT ceneKLii 3a NoKasHMKaMmM AKOCTi 3epHa

POCAHHHHUTBO

M. M. Kopxosa, H. B. MapkoBa, A. B. NaHdinosa
Bnnue ymoB 3B0NI0XEHHS Ta 06pPOOKN HACiHHs
GionpenapaTtamu Ha picT i BpoXanHicTb COpTiB
nieHuLi o3umoi

ICTOPISI HAYKH

H. B. lewyk, C. I. MenbHuk, T. M. MapueHko,
I. B. KoxoBcbKa, B. . CuTHUK

IcTopuyHi acnekTn hopmyBaHHA HaLiOHaNbHUX
POCIMHHUX COPTOBMX pecypciB B YkpaiHi

BIOTEXHONOrISI TA BIOBE3IEKA

3. b. KueHko, 1. B. Kimentuyk, B. B. MaukeBuy
MiKpoKnoHanbHe PO3MHOXEHHS POCIUH pody
Actinidia LindL.
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CoPTORMBUEHES
TA COPTORHABCTRO

YAK 58.006; 635.7; 635.05 https://doi.org/10.21498/2518 1017.18.3.2022.268997

MpaHi pocanHn B naHaWwadTHUX KOMNO3ULiAX
CupeubKkoro geHaponoriyHoro napky (M. Kuis)

C. M. Muxannuk?, C. A. InyxoBa?, 0. I. liunpep?

YkpaiHcbrull THCMumym excnepmu3su copmis pociuH, syn. leHepana Podumyesa, 15, m. Kuis, 03041, YkpaiHa,

e mail: svetlana.nik2519@gmail.com

2Cupeybkuli 0eHOPOI0214HUL NAPK 302G/1bHOORPKABHO20 3HAYeHHS, By/1. Tupacninbcbka, 43, M. Kuis, 04079, YkpaiHa
3HayioHanbHul 6omariyHuli cad imeni M. M. Ipuwra HAH Ykpainu, syn. Cadoso bomariyna, 1, M. Kuis, 01014, Ykpaita

MerTa. lpoaHanisyBati TaKCOHOMi4YHe Ta COPTOBE Pi3HOMAHITTA Konekuii npsHMX pocanH CupeubKoro LeHAPONOrivHOro
MapKy 3arajbHOLEPXaBHOIO 3HAYEHHSA, OLiHUTK iXHi AEKOPATUBHI AKOCTi Ta BM3HAYMTW HANPAMU BUKOPUCTAHHA B NAHA
wadTHoMy nu3aiiHi. Metopu. lMpegmer pocnigxeHHs — BupollyBaHi Ha TepuTopii CupeubKoro feHaponapky npsHi poc
JIVHW, WO € YAaCTMHOW KONEKUii pocnuH BigKpUTOro rpyHTy. Buam Ta coptu i€l rpynu pocauH iHTPOAYKOBAHO B AEHAPO
napk y nepiop 3 1949 ro no 2021 p. Y npoueci gocnigeHb BUKOPUCTOBYBaNM METOAM aHani3y Ta CUHTE3Y, NOPIBHAHHS il
y3aranbHeHHs iHpopMauiiiHux gaHux. Pesynbratu. BctaHoBieHO, Wo Konekuis npaHux pocinH Cupeubkoro geHpponapky
Hanivyye 69 TaKCOHOMiYHUX OAMHULL 33 POAIB, AKi 06'eaHYIOTL 12 poauH. Cepen HUX 52 BUAM Ta 25 kynbTuBapis. Haibinbwe
NpeAcTaBHUKIB MaloTb poanHU Lamidceae — 32 TakcoHu, Amaryllidaceae — 11 TakcoHiB Ta Asteraceae — 9 TakcoHiB. XuTTeBi
thopMU NpAHUX POCIMH npeacTaBneHi gepeBHuMu (19 TakcoHiB) Ta Tpas'aHMMKM pocnuHamu (50 TakcoHiB, 3 skux 10 €
OAHOPiYHMKaMK, 2 — fBOpiYHMKamMK, 38 — GaratopiuHukamu). TpaguLinHi cepu 3acTOCYBaHHA NPAHUX POCIUH — XapyoBa,
nikapcbka (capmakonoris) Ta napdymepHa. Takox iXHi LeKOpaTUBHi COPTU i KyNbTUBApU BUKOPUCTOBYIOTb A1 CTBOPEHHS
naHawadTHUX Komno3smuiit. 3okpema Ha TepuTopii CupeubKkoro feHAPONapKy NpAHi POCAUHU € KOMNO3ULiAHOIO OCHOBOIO
TematuyHoro «Cafly NpAHO apoOMaTUYHUX POCTUHY, IX BUKOPUCTOBYIOTH K €1IEMEHTU KNACUYHUX KNYMO 1 KOMNO3MLii NiTHUKIB,
TEMaTUYHUX KOMNO3WLIN (HauioHanbHi i anTekapcbKi cafy, [eKOpaTWBHI rOpoAM), anbnidcbKux ripok i pokapiiB Towo.
BucHoBKM. baratopiyHmii [OCBiA 03€N€HEHHs Ta CTBOPEHHS KBITHMKOBUX KOMNO3uLii y CUpeLbKoMy A€HLPONOriYHOMY NapKy
CBifYUTb, O NPSAHI POCTMHU € BAaX/IMBUM €IEMEHTOM Y BCiX TUMax anpo60BaHWX LEKOPATUBHUX KOMMNO3ULii. BcTaHOBAEHO, WO i3
69 TaKCOHIB MPAHUX POCAMH, AKi POCTYTb Y KONEKLiHUX HacafeHHAX Cupelbkoro feHaponapky, 51 MaloTb 4eKOpaTUBHI AKOCTI
Ta BUKOPUCTOBYIOTbCS AK AEKOPATUBHO KBiTKOBi 1 lEKOPATUBHO NUCTAHI BUAM. TaKCOHOMiIYHE Ta COPTOBE Pi3HOMAHITTS nps
HUX POC/IMH MA€ 3HAYHWII NoTeHUian Ans cenekuinHoi poboTu Ta CTBOPEHHS BUCOKOAEKOPATUBHUX NAaHAWAMDTHUX KOMNO3NLLii
pi3HOro Npu3HayYeHHs. 3aBAAKM PO3MAITTIO KUTTEBUX hOpM Ta 6GioMOpdoNOriYHMM 0COBMBOCTAM NPAHT POCANHM JOLINBHO BY
KOPUCTOBYBATU B Pi3HUX TUMAX HACAAXeHb ANA LEKOPATUBHOIO CafiiBHMLTBA Ta IAHALWAMTHOMO fu3aitHy.

Kntoyosi cnosa: Konekyii pocaun; sudu,; copmu; 3anawHi mpasu; 03e/eHeHHA; NaHOWapmAul Ou3adH.
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Hax 1340 micmeBux Ta iHTPOAYKOBaHUX TaKCO-
HiB JMepeBHUX i TpaB’AHUX POCIMH. ¥ CKJIaIi
IUKOPOCJIOl POCIUHHOCTI — 6inmbmt HisK 421 Tak-
coH [1-3]. Ha repuropii menmpomapky, Kpim
OiATpUMaHHA Ta PEKOHCTPYKIIil icHyroumx Ha-
caJl’KeHb, IIPOBOJATHL aKTUBHY iHTPOAYKIINHY
poboTy Ta BUITPOOYBaHHA HOBUX iHTPOAYIIEHTIB
y OIeKOPaTUBHUX KOMIO3UIIIfIX.

Oco0BY TPYIIY POCIHMHEOTO ITaPCTBA CTAHOB-
JATH IPAHL POCJIMHUM, B OpraHax SAKUX HaABHI
JeTKi, apoMaTnyHi ab0 IIeKy40-cMaKOBi peuoBu-
HU, BUKOPUCTOBYBaHi AK mpasoti [4—8]. Huia
HaJaHHA NOPOAYKTaM XapuyyBaHHA IIPUEMHOIO
apomMaTy Ta CMaKy B3acCTOCOBYIOTH IIEpPEeBaKHO
HaAA3eMHY YacTHUHY PocJauH abo K cami ixHi Bep-
xiBKu — KBiTH; i Hacimusa. Kopinasa i kopeneBu-
1112 BUKOPUCTOBYIOTH B 10Ky JIMIIIe V TaKNUX BUJIB
OpAHUX POCJINH, AK XpiH, aip, rpasimar. o
MPSHUX TPaB, AKi MOXYyTh OyTH BUKOPHCTaHi
Mali’Ke IIOBHICTIO, HaJieXKaTh TaKOXK IIPAHI yac-
THHU HaAIIiBKYIIOBUX 1 KYIIOBUX POCJWH, Ha-
MIPUKJAM ATiBII0, yebpelrto Torro [4—6, 8, 9].

Binpimicts mpAHUMX POCIMH MalOTh CHUJIbHI
diToHIMAHI, AHTHCENTHUYHI Ta OaKTEePUITUIHI
BJIACTHUBOCTi, IO 3YMOBJIEHO HASBHICTIO B IX-
HBOMY CKJIQJi BeJUKOI KiJIbKOCTi BiTaMmiHIiB i
0i0JIOTiYHO aKTUBHUX PEYOBUH, 3aBIAKU YOMY
iX IMINPOKO 3aCTOCOBYIOTH y KyJiHapii Ta xap-
YOBii IPOMUCJIOBOCTI (K IIPSHOIIL Ta KOHCEp-
BaHTHU), a TaKo:k mapdywmepii [4, 6, 8, 10, 11].
JedAKi 3 MUX pocJIUH 3aHECeHi 0 cydacHol dap-
Makomnel i 4acTo BUKOPHCTOBYIOTHCA Y Tpagu-
OifHIA Ta HaAPOOHI MeIWUIIMHI AK JIKapCchKi
[4-6, 8, 9].

IIpsaui pocamam nommmpeni B ycbomy cBiti. Taki
iX KJACUYHi IpeIcTaBHUKU, K YOPHUU IIEPEIlb,
TBO3IMUHE JIEPEBO, BaHib, iMOMP TOITIO 3a3BHMUA
pocTyTh y Tpormikax [4, 6]. Ha TepuTopii Ykpainu
PO3MOBCIOAKEHI MicIleBi IpAHI pocauHU, a caMe:
HeTpyIIKa, Kpil, Tripuniid, JaBp, M’ATa, YaCHUK,
mubysnsa, xpid Ta ig. [4, 6, 12, 13].

JlepsxkaBHUI peecTp COPTiB POCJIUH, IPUAAT-
HUX OO INOMIMPeHHsA B VYKpaiHi, cTaHOM Ha
2022 p. Hagiuye 436 copTiB HpPSHUX POCJIMH.
Haii6inpmioo KiJgbKicTIO copTiB IIpencTaBJeHi
Taki poxmHU, aAK Amaryllidaceae - 252,
Lamidceae — 113, Apiaceae — 73 copru.

BixxuBanHsa npssHMX POCJAWH B iKYy BIJINBAE
Ha (piziosoriuHMi i IICHMXOJOTIYHUM CTaH JIIOJI-
cbKoro opramismy. Kommiekce samamraux edip-
HUX OJi#, BiTaMiHiB, I'TiKO3MIiB, TOHIUHMX i
CMaKOBUX PEUYOBUH IIOKpPAIIye KyJiHapHI SKOC-
Ti IPOAYKTIB XapuyBaHHS, CTUMYJIOE aIlleTUuT i
IisIJIBHICTH OPTraHiB TPaBJIeHHS, CIPUAE 3aCBO-
€HHIO MOXKVMBHUX PEUYOBUH, ITOBUTUBHO BILJINBAE
Ha poOOTy HEPBOBOI Ta CepPIIEBO-CYAUHHOI CHC-
TeM, a TaKO)X Ha 3araJIbHUN NCUXIUHMH CTaH
aoauHu [4-6, 8, 9].
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Kpim Bumesasnauenux cdep s3acTocyBaHHS
6araTo IpPAHUX POCJIUH 3aBIAKU CBOEMY IEKO-
paTuBHOMY e(eKTy MOXKYTh OYyTH BUKOPHCTAHIL
IJISI CTBOPEHHSA JIAHAIMA(MTHUX KOMIO3UI[ii. ¥
3B’A3KY 3 PO3BUTKOM HA CY4YacHOMY eTalli HO-
BUX HaANpAMIiB osesneHeHnudd [17, 19, 20] BuBuen-
HA JeKOPaTUBHUX SIKOCTEH IIpelcTaBHUKIB
OKpPeMO B3ATHUX TOCIOJAPCHKO-I[IHHUX TPyl
POCJMH € aKTyaJbHUM. 3PYUYHOIO 0a3010 IJd
OPOBEJeHHA TaKUX OOCHim:KeHb € CuUpenbKui
JIeHIPOIapK.

Mema Odocaidxenv — IpoaHaizyBaT TaKCo-
HOMIUHE Ta COpPTOBE PiBHOMAHITTSA KOJIEKITil
npAHuX pocynH CupernbKOro AeHAPOJIOTiYHOTO
MapKy 3araJbHOJEP:KaBHOTO 3HAUEHHS; OIliHU-
TH Ta BUSHAUUTU HAIPSIMU BUKOPUCTAHHSA Je-
KOpPaTUBHUX IMIPEJCTABHUKIB TIPymu IIPIHUX
POCJIMH y TIpOIleci CTBOPEHHA JIaHAIIA(MTHUX
KOMIIO3HUITiH.

Matepianu Ta MeToAMKa fROCNiAKEHD

IIpegmerom pocaimsKeHb € BHPOIIYBaHI Ha
eKCIIOBUIIMHNX Ta KOJeKIiHuX miaaakax Cu-
PelbKOro AeHAPOHapKy IpPAHI pocauHU, BUAU
Ta COPTU AKUX IHTPOAYKOBAHO IO ITi€l ycTaHO-
Bu y mepiox 3 1949-ro mo 2021 p. [Ins inBeHTa-
pusalii IpAHUX POCIUH Yy CKJIa[l KOJeKIlil mo-
CJYTOBYBAJIVICS BU3HAUYEHHAM IMOHATTS «IPAHA
pociauHa» B YKpaincbKomy Pamgamcbxomy En-
nukjgonennuaomy CiioBHUKRY [5, 14]. dKurresi
¢dopMu BCTaHOBJIOBAJAM B3a KJacudikalliero
®. Knemenrcom [15] i X. Payuriepa [16]. Hna
KJacupikaIiii gexopaTUBHUX KOMIIO3UIIIHA, mae
O0ys0 ampo0oBaHO MPAHI POCIMHU, BUKOPUCTA-
HO 3araJIbHONPUUHATI cxeMu, 3 ypaxyBaHHAM
0cOo0JIMBOCTEl O3€JIeHEHHS Yy HAAAHINPAHCHKINA
vacTuHi Ykpainu [17-19, 21]. ¥V npomeci mocai-
IKeHb 3aCTOCOBAHO METOAU aHAaJIidy Ta CHUHTe-
3y, NMOPiBHAHHA 1 y3arajJibHEHHs iH(popMaIlliii-
HUX JaHUX JIJIS IIiATOTOBKY BHCHOBKIiB.

Pe3ynbTatn pocnigxeHb

3a pesyJbTaTaMM iHBeHTapusallil KOJIEKITiii-
HOro (houay CupersbKoro JeHaponapKy BCTaHOB-
JIEHO, ITI0 Y HbOMY HaJiuyeTbcs 50 TpaB’sTHUX Ta
19 mepeBHUX TaKCOHOMIUHNX ONUHUID IIPIHUIX
pocaun (tabs. 1). 3 aux 10 — ommopiumi, 2 —
nBopiuHi, 38 — Oararopiuni. Ilepexik micTuTh
52 Bugm Tta 25 KyapTuBapiB i3 33 pogmis, 12
ponuH. Hatibinblte mpeacTaBHUKIB Mae poguHa
Lamidceae — 35 TakcoHiB, AKi HajmexaTb 0o 15
poxis, 33 BuaiB, 11 3 AKX MalOTh JeKOPATUBHI
coptu abo ¢dopmu. locuTh BeamKa KiJbKicThb
TakcoHIiB i y pommr Amaryllidaceae (11) Ta
Asteraceae (9).

3aBIAKU JeKOPATUBHUM BJIACTHUBOCTSAM IIPSA-
HUX POCJNH, I1X 3JaBHA KYyJbTUBYIOTH Ha KBIT-
HUKaX, 30KpeMa U y JeKOPATUBHUX KOMIIO3U-
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Tabauys 1
MpsaHi pocinHn CupeuybKoOro AeHAPONOriYHOrO NAPKY 3araJibHOAEPIKABHOTO 3HAYEHHSA
Ne 3/n ‘ Bupu (naTuHcbka Ta yKpaiHCbKa Ha3BK) ‘ CopTu ‘ ¥wutTeBa dopma ‘ Moxo axeHHs ‘ [ekopaTtusHi sKocri
PINOPHYTA
PoauHa Cupressaceae
Juniperus communis L. .
1 . - nep 1.B. +
Aniseub 3BMYaNHUN
MAGNOLIOPHYTA, ONODICOTS
Poanna Amaryllidaceae
Allium aflatunense B.Fedtsch. .
2 orTp i.B. +
Llnbyns adnatyHcbKa
Allium angulosum L. .
3 orTp i.B. +
Lubyns rpaHyacta
4 Allium cepa L. OKynbTypeHa dopma orr i.B
Llnbyns ropofHs ynetyp P P T
Allium lusitanicum Lam. .
5 orrp i.B. +
Linbyns ny3uTaHcbKa
Allium oleraceum L. .
6 orTp i.B. +
Llmbyns ropofHa
Allium ramosum L. .
7 . 6rrp i.B. +
Lmbyns rinnsacra
8 Allium rosenbachianum Regel 6t i N
Linbyns PoseHbaxa P o
9 Allium sativum L. OKynbTypeHa dopma orr i.B
YacHuk yneTyp P P o
10 Allium schoenoprasum L. 6r1p iB. R
Lubyns ckopopa
Allium tuberosum Rottler ex Spreng. .
11 6rrp i.B. +
Linbyns 6ynbbucra
Allium ursinum L. .
12 6rrp i.B. +
Limbyns Beamexa, Yepemiua
PoauHa Araceae
Acorus calamus L. ‘Variegata’ .
13 N 6rrp i.B. +
Jlenexa 3BuyaiiHa
14 Acorus gramineus Aiton Variegata 6rmp iB. N
Jlenexa 3nakonucra
MAGNOLIOPHYTA EUDICOTS
PoauHa Apiaceae
15 Angthum gral/eolens L. OKynbTypeHa dopma oaH -
Kpin naxyuui
16 Corn_mdrum Sa‘tIVLIftl L. OKynbTypeHa dopma oaH i B,
KopiaHap nociBHuit
Foeniculum vulgare Mill. .
17 ® PR OfiH 1.B.
€HXeNb 3BUYANHUI
18 Fn’etroselmum crispum (Mill.) Fuss OKynbTypeHa dopma onH, asp iB.
eTpylKa KyyepsBa
19 Pimpinella saxifraga L. ) 6rmp LB
beapuHeub NOMMKaMeHeBUI
PopuHa Asteraceae
Artemisia abrotanum L. ‘Cola Plant’ .
20 . orTp i.B. +
MNonuH ripkui
Artemisia dracunculus L. :
21 orTp i.B.
MNonuH ecTparoH
Artemisia ludoviciana Nutt. .
22 orrp i.B. +
NonuH JllogoBuka
Artemisia schmidtiana Maxim. ‘Nana’ .
23 . orTp i.B. +
Monun WmipTa
24 Artemisia vulgzansv L. Janlim 6rm iB. .
MoauH 3BMYaiHWi
Tagetes erecta L. ‘Discovery Orange’,
25 Kynyaku npsmocTosyi, 4yopHoOpusL;i lDlscovery Yel_loyvl, onH - .
Grand Arlequin’, ‘Hero
Gold' Ta iH.
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lpodosxenHs mabauyi 1

Ne3/n| Buaw (naTuHcbka Ta ykpaiHcbKa Ha3em) Coptu Xutrera dopma | MoxoaxeHHs | [lekopaTuBHi AKOCTi

Tagetes lucida Cav. .

26 . OfH 1.B. +
Kynyaku npomeHucTi

27 Tagetes tenuifolia Ca}v. oaH - .
Kynyaku ToHKONUCTI

28 Tanacetum vulgare L. Crispa 6rm - N
Mnxmo 3BuYaiiHe

PonuHa Brassicaceae

Armoracia rusticana G.Gaertn., B.Mey.

29 | & Scherb. 6rrp a.B
XpiH 3BMYaitHKit

PoavHa Lamiaceae

30 Agastachefoemcylum (Pursh) Kuntze 6rmp - R
JlodaHT aHicoBuin
Agastache rugosa (Fisch. & C.A.Mey.)

31 |Kuntze 6rrp i.B. +
JlohaHT 3MopLIKYBATHI

32 Hyssopqs ojjclcmqlls L. typical, ‘Roseus KK - .
licon nikapcbkui
Lavandula angustifolia Mill. typical, ‘Alba’, ‘Rosea’ .

33 KK 1.B. +
JlaBaHfa BY3bKOAKCTA

34 Melr§sa og_“ﬁcmalls L. 6rmp - .
Menica nikapcbka
Mentha arvensis L. :

35 , ortp i.B. +
M’ata noaboBa
Mentha x dalmatica Tausch .

36 | 6rrp i.B. +
M'sTa manmatcbka

37 M’entha longifolia (L.) Huds. 6rmp - .
M’aTa goBronuncra
Mentha suaveolens Ehrh. ‘Variegata’ .

38 |\ 6rp i.B. +
M’aTa naxy4a

39 Monarda dzdyfna L. copToCcyMmiLl 6rmp iB. .
MoHappa aginyacra

40 Nepeta cqtana L. 6rmp iB. .
KoTa4ya m'ATa cnpaBxHa

i Nepeta grc,mdrflora M.B1gb. 6r1p - R
KoTsiua M'ATa BENIMKOKBITKOBA
Nepeta racemosa Lam. .

42 p . 6rrp i.B. +
Kotaua M'siTa rpoHonofibHa
Ocimum basilicum L. typical, ‘Dark Opal’, .

43 . o , OfH 1.B. +
Bacunbku cnpaBkHi Siam Queen
Ocimum tenuiflorum L. .

44 . 0aH i.B. +
Bacunbku TOHKONMUCTI

45 ﬁ)/‘nganum vulgare VL typical, ‘Compactum 6rm LB .

aTepuHKa 3BMYaiHa

Perilla frutescens (L.) Britton

46 | var. crispa (Thunb.) H.Deane OfH i.B. +
byponuctka kyyepsBa

47 Rosmarinus 9fﬁcmall{ L. " - R
Po3mapuH nikapcbkuin
Salvia nemorosa L.

48 L orTp M.B
LLlaBnis aibposHa
Salvia nutans L. .

49 . 6rrp i.B.
LUaBnis noHuKNa
Salvia officinalis L. ‘Icterina’, ‘Purpurascens’, .

50 L g . NKK 1.B. +
LaBnis nikapcbka Tricolor' Ta iH.
Salvia scabiosifolia Lam. .

51 . . NKK 1.B.
LLlaBnis ckabiozonucra

5 Salvia sclarea L. 5 .
LlaBnis MycKycHa ABp o
Salvia verticillata L. .

53 L 6rrp i.B.
Waenia Kinbyacta
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lpodosxenHs mabauyi 1

Ne3/n| Buam (natuHcbka Ta yKpaiHcbKa Ha3BM) Coptu Xuttera dopma | MoxomxeHHs | [lekopaTUBHi AKOCTI

Satureja coerulea Janka .

54 o MKK 1.B. +
Yabep cuHioBaTUi
Thymus x citriodorus (Pers.) Schreb. ‘Doone Valley’, ‘Golden .

55 o ) ics ’ NKK 1.B. +
Yebpelib NMMOHHONAXYY U Lemon’, ‘Silver Queen

56 Thymus kosteleckyanus Qpiz KK iB.
Yebpeupb Kocteneubkoro
Thymus pannonicus AlL CyMilW pi3Horo

57 | YebpeLb NaHHOHCbKUI reorpadiyHoro MKK M.B

MOXOAXKEHHs

58 Thymus puleglmdesv L. typical, ‘Archer’s Gold KK iB. N
Yebpelpb Ga0WUHKIA

59 Thymus roegneri K.Koch KK iB. .
Yebpeupb PborHepa

60 Thymus serpyllum vI. typ1ca£, Alpus, Pink KK LB N
YebpeLpb noB3y4uit ChintZ Ta iH.
Thymus vulgaris L. ‘Silver Posie’ .

61 - NKK 1.B. +
Yebpelb 3BMYANHMIA
Vitex agnus castus L. :

62 . 9 Kyl 1.B. +
Bitekc cBsileHHM
Vitex negundo L. .

63 . . . Kyl 1.B. +
BiTeKc KMTaNCbKUM
Vitex negundo var. cannabifolia

64 | (Siebold & Zucc.) Hand. Mazz. Kyl i.B. +
BiTekc KoHONNENUCTHIA

PoauHa Ranunculaceae

65 Nigella sativa L onH - .

YopHylKa nocigHa
PoauHa Rosaceae

66 Geunj urbqnum I: 6rmp -

[paBinar Micbkui
Poauna Rutaceae

Ruta hortensis Mill. .

67 KK 1.B. +
PyTta capgoBa

PoauHa Solanaceae

68 Capsicum annuum I‘, CyMiw copTiB 6rtp yme i B, N

Nepeub ogHOPiYHMIA
Popuna Verbenaceae

Aloysia citrodora Palau ‘Freshman’ .

69 . Kyl 1.B. +
Ano3sis NMMOHHA

Mpumitka. Ha3su copTis HaBefeHo, AKLWO BOHU BifoMi; «typical» — no3HayeHO TMNOBi HOPMU NEBHUX TAKCOHIB, AKLLO KPiM
HUX € We copTu. JKummesi ¢popmu: «OfH» — OLHOPIYHUK; «OAH K» — OfHOPIYHMK (DAKYNLTAaTUBHUIA, «ABP» — OBOPIYHUK;
«brTp» — 6araTopivHNK; «Aep» — AEPEBO; KKYW» — KYLL; «KK» — KYIMK; «TKK» — NiBKYWUK. [TOXO0KeHHS poCauH y napky:

M.B. — MicueBUi BU; i.B. — iHTPOAYKOBAHUMN BUf,.

migsx Ha Tepuropii CHUpenbKOro meHAPOIIapKY
[18-20]. Ile memro BimcyBae Ha APYTWMl IJIaH
IXHIO XapuoBY I[iHHICTB.

OmuuMu 3 TOJIOBHMX €JIEMEHTIB KJACUUYHUX
KJyMO Ta KOMMIOS3UIIIM JITHWKIB € BUAM i copTu
pony Tagetes. Ix BuKopumcramHa y GirypHIX
Kaymbax, pabdaTkax, MiKcOopaepax, IaJicagHu-
Kax i 6opmiopax mae 3MOT'y CTBOPIOBATHU SCKPaBi
KBiTKOBI KoMmoswuirii. ¥ momibHmii crocid BUKO-
pUCTOBYIOTH i meaki iHmi ommo- Ta GaraTopiumi
npsAHi pocauuu: Agastache foeniculum, Allium
aflatunense, A. ramosum, A. rosenbachianum,
A. schoenoprasum, Capsicum annuum, Nigella
sativa, Origanum vulgare, Perilla nankinensis,
Satureja coerulea; Bugu pomy Salvia, a TaKoX

166

HamiBKymuku: Lavandula angustifolia, Hysso-
pus officinalis, Ruta hortensis; sugu pony Thy-
mus. 11i pociinHM y piBHOMaHITHNX KOMIOSUITIAX
1 BUcaj»KeHi rpynaMu HOIIMPEHi II0 BCiii TepuTo-
pii HdenapomnapKy, a TAaKOX € TapMOHIMHNM JOTI0B-
HEHHAM TPOsHJ y posapii. Okpemi meKopaTuBHIL
TPaB’sIHi MIPAHI POCIUHN BUKOPHUCTOBYIOTH SIK CO-
Jgitepu, 30Kpema Takxi: Agastache foeniculum,
Allium aflatunense, A. rosenbachianum, Monar-
da didyma i Tanacetum vulgare ‘Crispa’.
Juniperus communis, Lavandula angustifolia,
Hyssopus officinalis, Agastache foeniculum ta
BuAM poxy Salvia Bucam:KeHi rpymaMu IO BCiit
TepuTopii [leHaIponapKy, a TAKOK € TapMOHITHUM
JMOIIOBHEHHAM TPOSHJ y posapii (puc. 1, puc. 2).
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I)KEHO BUAM Ta COPTH 3 CUJILHUM i IIPHUEMHUM
apoMaToM TaKux poxiB: Mentha, Nepeta, Salvia,
Tagetes, Thymus, Lavandula angustifolia.
Ix momoBHIOIOTH iHINI apomaruuHi HempsHI me-
KOpaTuUBHi pocanHu, 30KpeMa: Coleusamboinicus
Lour., Pelargonium grandiflorum Willd., P. gra-
veolens L’Her., P.zonale (L.) L’Her., Plectranthus
ciliatus E.Mey., P. oertendahlii T.C.E.Fr. Iloxi6-
HUM 3a TEMATUKOIO € «AITeKapChbKUH cam», Oe
VYCIIIITHO IOENHYIOTHCSA IIPAHO-apOMaTHUYHiI Ta
Jdikapceki BiactuBocTi pociuH  Hyssopus
officinalis, Lavandula angustifolia, Foeniculum
vulgare, pisHi Bunmu ponis Mentha, Salvia, Thy-
mus Ta i". [[1sa «YKpaiHCBKOTrO cagy» aKTyaJsb-
HUMU € TPaguIlifiHi pocauHu, a came: Anethum
graveolens, Armoracia rusticana, Artemisia
abrotanum, A. dracunculus, Capsicum annuum,
Foeniculum vulgare, Melissa of ficinalis, Mentha
suaveolens, Monarda didyma, Nepeta cataria,
Ocimum basilicum, Petroselinum crispum,
Tagetes erecta, T. tenuifolia Ta geski immi [8,
17]. BausbkuM 3a (GOPMOIO A0 HAIliOHAJBHUX
canmiB € «JlekopaTUBHUI TOPOX», B AKOMY MeAKi
OBOUEBl mIpaHi pociamuu, Hampuraanx Allium
cepa, A. sativum, A. tuberosum i Armoracia rus-
ticana, opra"HigyHO MOETHAHI 3 iHITUMYU OBOUYEBU-
Mu Kyabrypamu: Beta vulgaris L., Brassica
oleracea L. var. acephala DC., Cucurbita maxi-
N ma Duchesne, C. pepo L., Helianthus annuus L.,
Puc. 1. Salvia sclarea B HacagKeHHsAX Lagenaria abyssinica (Hook.f.) C.Jeffrey, Zea
CupeubKoro seHaponapky mays L. Tomro. ¥ TakmxX KOMIIO3UIiAX HAI3BU-
YyaifHO IPUBAOJIMBUMHY € PiBHOMAHITHI Bapierar-
Hi Ta Ky4epsBOJUCTI COPTU OKPEMUX IIPIHUX
KYJBTYD, HAIpuKJaan, y Petroselinum crispum i
BUIiB pony Mentha. 3aBIAKM Pi3HOMAaHITHOCTL
3a0apBjeHHA Ta (OPM IJIOAIB BUPOIIYBAHUX Y
CupenbkoMy geHApomapky coprtiB Capsicum
annuum, ix pasom 3 Ocimum basilicum i
Ocimum tenuiflorum MoOKHa BUKOPUCTOBYBAaTHU
K aKIIeHT B OCiHHiX KoMmoauIliax (puc. 3).

IIpani pocauHM € BaXKJIMBUM €JI€MEHTOM Te-
MAaTHUYHUX KOMIIO3HUILifi. ¥ COHAYHOMY, 3aTHIII- : : z
HOMY Micui CHperpKoro AeHApOnapKy CTBOPEHO Puc. 3. Mpuknap ociHHbOi KoMno3MLii
«Cag mpAHO-apOMATUUYHUX POCJIUH», e BUCA- 3 Capsicum annuum
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3aCcTOCOBYIOTh IIPSAHI POCJMHMU i V CKJIaAi Ha-
caI)KeHb Ha aJIbIIIACLKUX TipKaXxX Ta KaM SSHUCTIX
camax (pokapisx). ¥ Takuii cmocid BHPOIIYIOTH
TIepeBaskHO HU3bKOPOCJL POCIMHH, IIT0 POCTYTh Y
IPUPOTHUX YMOBaxX HAa KaAM SIHHCTUX 1 CKeJIbHIX
oceaumniax. Cepen mux: Allium lusitanicum,
A. ramosum, Artemisia ludoviciana, A. schmid-
tiana, Lavandula angustifolia, Nepeta racemosa,
Rosmarinus officinalis, pisHoMmaniTHi Bugu i cop-
1 poxiB Mentha, Salvia i Thymus.

IIpani pociMHU TaKOX BUKOPUCTOBYIOTH ¥
TiHbOBUX KBiTHHMKaxX CHpPeNbKOro AeHIPOoIIap-
Ky, a cawme: Allium ursinum ta Artemisia

‘Janlim’. ¥V BogHOMY KBITHUKY IOPEUYHO BUTJIA-
IaloThL BapieraTHi coptu Acorus calamus Ta
A. gramineus (puc. 4). ¥ KOMIO3UIiAX i3 XBOH-
HUX POCJUWH YCIIIITHO BUPOINYIOTH PiBHOMAHIT-
Hi coptu Juniperus communis. ¥ ckjaaai mimpo-
KOJIUCTUX NEeHAPOTrpyIll Ha COHAYHUX TiJAHKAX
IepCHeKTUBHUMU € BUAU i copTu pony Vitex.

P il | e TSGR * g' /
Puc. 4. Acorus calamus ‘Variegata’
Ta Mentha x dalmatica 6ins craBka

BapTo 3asmHauunTu, 1mo Ha TepuTtopii Cupelb-
KOr'0 JIEHJPOIIapKy € He TiJIbK! POCINHU KOJeK-
miiHOrO (POHIY, a M MMKOPOCJi IpeacTaBHUKU
oro ¢uiopu, 3oxpema Geum urbanum, Pimpi-
nella saxifraga ta Salvia verticillata. Boun
POCTYTh Wi IIOJIOTOM OepeB i yarapHHKiB Ta €
CKJIaJJOBUMU HPUPOJHOTO TPaABOCTOIO.

BucHoBku

Bararopiunuii 10CBifi O3eJIeHEHHS Ta CTBO-
PeHHA KBITHMKOBUX KoMMIO3uiliii y CupenbKo-
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MYy JIeHAPOJOTIYHOMY MapKy CBiIUUTh, 110 IIPA-
Hi KyJIbBTYypPHU € BaKJIMBUM €JIEMEHTOM Y BCixX
TUIIaX anpoOOBaHUX AEKOPATHUBHUX KOMIIO3U-
mivi. Becranosiewno, 1o iz 69 TaKCOHIB IPAHUX
PoCaMH KOJEeKIilHuX Hacamg:KeHb CHPEIbKOro
IeHIpoImapKy 51 MamTh AeKOpaTHUBHI AKOCTi Ta
BUKOPHUCTOBYIOTHLCA SAK JITEeKOPATHBHO-KBITKOBI
Ta AEeKOPATUBHO-JIUCTAHI KyJIbTYpPHU. 3arajiomMm
TAKCOHOMiYHe Ta COPTOBe PiBHOMAHITTA NPdA-
HUX POCJUWH Ma€e 3HAUHUI IMOTEHITiaa IJIs CTBO-
PEHHA BHCOKOAEKOPATUBHUX JIAHAIIAQTHUX
KOMIIOBUIIiN PiBHOI'O IIPU3HAYEHHS Ta € IMiHHUM
MaTepiaJoM I ceseKIiiinoi podoru. Pizmoma-
HITTA KUTTEBUX (opM NPAHUX POCIAMH, IXHI
6iomopgoJsioriuHi 0COGJIMBOCTI CHPUATUMYTH
VCIIIIITHOMY 1X BUKODPMCTaHHIO y IIPOIleci o3eJie-
HeHHA MiICBKOI'0O cepeloBHIIa, 30KpeMa IJs
o(popMJIEHHA TPaSUIIiMHWUX KBITHUKIB i CTBO-
PEHHA HOBATOPCHKUX AEKOPATHUBHUX KOMIIO3U-
i TpaB’AHUX POCJUH Ta AeHIPOTPYII.
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Purpose. To analyze the taxonomic and varietal diversi
ty of the collection of spicy plants of the Syrets Arboretum,
evaluate their decorative qualities and determine the direc
tions of use in landscape design. Methods. The subject of
the study is spicy plants grown on the territory of the Syrets
Arboretum, which are a part of the collection of open ground
plants. The species and varieties of this group of plants were
introduced in the arboretum from 1949 to 2021. In the pro
cess of research, methods of analysis and synthesis, compari
son and generalization of information were used. Results. It
has been established that the collection of spicy plants of
the Syrets Arboretum includes 69 taxa belonging to 33 gene
ra, 12 families. There are 52 species and 25 cultivars among
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them. The largest number of representatives are in the fami
lies Lamidceae — 32 taxa, Amaryllidaceae — 11 taxa and Aste
raceae — 9 taxa. The life forms of spicy plants are represented
by woody (19 taxa) and herbal plants (50 taxa, of which 10
annual, 2 biennial, and 38 perennial forms). The traditional
fields of application of spicy plants are food, medicine (phar
macology) and perfumery. In addition, their decorative varie
ties and cultivars are used to create landscape compositions.
In particular, on the territory of the Syrets Arboretum, spicy
plants are the compositional basis of the thematic “garden
of spicy aromatic plants”, they are used as elements of clas
sic flower beds and summer compositions, thematic compo
sitions (national and pharmacy gardens, vegetable flower
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beds), alpine slides and rocky gardens, etc. Conclusions.
Many years of experience in landscape design and creation
of floral arrangements in the Syrets Arboretum showes that
spicy plants are an important element in all types of tested
decorative compositions. It is revealed that out of 69 spicy
plants that grow on collectible plantings of the Sirets Arbore

tum, 51 have decorative qualities and are used as decorative

floral and decorative deciduous species. The taxonomic and

170

varietal variety of spicy plants has considerable potential for
breeding work and creation of highly decorative landscape
compositions of various purposes. Due to the availability of
different life forms and biomorphological features, it is advi
sable to use spicy plants in different types of plantations for
decorative gardening and landscape design.

Keywords: plant collections; species; varieties; fragrant
herbs; greening; landscaping.
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CenERuIET
TA HACHARUTEO

YK 635.262:575.827 https://doi.org/10.21498/2518 1017.18.3.2022.268999

CeneKkuinHa WiHHICTb HECTPiNIKYIOYUX (hOPM

YaCHUKY 03uMoOro B ymoBax lpaBo6epexHoro Jlicocteny
VYKpaiHu

B. B. flueHko

Ymarcbrul HayioHansHUl yHIBepcumem cadisHuymsa, sya. Incmumymceska, 1, M. Ymare, 20301, YkpaiHa,
e mail: slaviksklavin16 @gmail.com

Merta. [locnignTu cTyniHb NposiBy NoCNabieHoro cTpinkyBaHHsA HECTPINKYIOUNX KONEKLiHNX 3pa3KiB YaCHUKY 03MMOTO
pi3HOro eKonoro reorpadiyHoro noxoAxeHHs B ymosax lNpasobepexHoro Jlicocteny Ykpainu. Metoau. Bnpogosx 2020-
2022 pp. y nonboBuUx ymoBax (M. YmaHsb, 48°46'N, 30°14'E) BuBYanu feB’aTb MicLLeBMX Ta iHTPOLYKOBAHMX 3pa3KiB YaCHUKY
o3umoro (N 19, 27, 33, 43 i 44 3 Yepkacbkoi 06n., N2 14 3 TepHoninbcbkoi 06n., N2 1 3 Icnaii, N¢ 16 i3 ®panuii, N2 35 3
AsepbaitgxaHy). Mig yac po3rnsfy OTpUMaHNUX pe3ysbTaTiB BUKOPUCTOBYBAJIM 3arabHONPUIHATI METOAM FEHETUKO CTaTUC
TUYHOrO aHanisy. Pesynbratu. JocnigKeHHAMWU BU3HAYEHO, WO Y NPoLeci YTBOPEHHA pefyKOBAHOT KBITKOHOCHOT CTPINKM
Maca LuOyNuMHM 3HMKyBanaca Ha 7,6—-31,1% 3anexHo Bif 3pa3ka, a BPOXanHicTb — Ha 6,1-38,6%. Cepen KonekuiHMx
3pa3KiB 3a NOKa3HMKOM «Maca uubynuHuy suginuam N2 16 i 44 — 57,22 i 52,24 r BignosigHo. ALanTUBHUMM 3a Li€l0 03Ha
Koto Oynu 3pa3ku N2 16, 19 i 44; iHTeHcuBHUMK — N2 16, 27, 33 1 44, a cTabinbHumMm — N2 14, 19, 35 i 43. BusneHo nomitHy
3aNexHicTb MiX KoediluieHTOM reHeTUYHOT it ekonoriyHoi Bapiauii (CVG/CVA) ans 03HaK «Maca LMOYIMHUY i KBPOXKANHICTbY,
npoTe BUCOKOT NPOAYKTUBHOCTI JOCATHYTO 3a yMOBM cniBeigHoweHHs CVG/CVA > 1. flk BuxigHuit matepian Ans noganbwoi
cenekuii 3a 03HAKOI «BPOXaMHICTb» BULINEHO 3pa3ku: 33 aAanTUBHICTIO 1 €KONOTiYHOW niacTUYHicTiO — N° 16 i 44; 3a
cTabinbHicTio — N2 19, 351 43 1a iHTeHcuBHOrO TUNY — N 16, 27, 33 i 44, wWo 3abe3neyyioTb BUCOKY BPOXKANHICTb B ONTUMANb
HMX YMOBAaXx KynbTMBYBaHHsA. Bci gocnigkyBaHi 3pasku, ski yTBopioBanu NOBITPAHI UMOYNUHU, XapaKTepU3yBaamca ayxe
BeMKoio Macoto 1000 uubynuH, y cepegHbomy — 1156,76 r. MakcumanbHoto macoto 1000 wt. umbynuH Big3Haumnnamcs Ne 16 i
27 — 1225,7311638,0 r BignosigHo. BucHoBku. OTpumani y MpasobepexHomy Jlicocteny Ykpainu gaHi cnyrysatumyTh ans
PO3pOBNEHHS CXEMU CeNeKLiHNX BOCTiAXEHb B YMOBaX iHTPOAYKLii. B pe3ynbTati focnigxeHb CTBOpeHO pobouy KosekLiio
BUXigHOTO MaTepiany AN cenekuii YacHUKY KNacUYHUM METOAOM — KJIOHOBUM J0BOPOM.

Knrouosi cnosa: pedykosaHa KBIMKOHOCHA CMPIKA; Koe(iyieHm eKono2iYHoi Bapiayii; KoegiyieHm 2eHemuyHoi sapiayii;
CcmabinbHicMb; Maca YubYIUHU; BPOXKALHICMS.

Bctyn

PUILHICTL He YTBOPIOE OOTaHIUHOrO HACiHHI,

Pomuna Alliaceae, no axoi HajlexaTh Taki
OCHOBHi KyJIBTYypH, AK IUOyJsA pimuyacra, dac-
HUK, ITUOYJIsI-TIOpeii, MubyAa-IITHiT, € IPYyTroio 3a
BasKJIMBICTIO ¥ KJIaci OTHOAOJIbHUX Ta IOCTYIIa-
ernca gauiie Poaceae. Hacuuk (Allium sati-
vum L.) — ocHOBHA KyJbTypa POAWHU IIiCJA
muoyai pimuacroi (A. cepa L.) [1, 2], moxoauthb
i3 Cepenuboi Aszii [3]. Bin € ogauMm i3 HafiBasK-
JUBIMKUX MUOYJIUMHHNX OBOUiB, BUKOPUCTOBYBA-
HUM HepeBakKHO K cIiellii abo apomatusaTop
IJIA TaKWX XapyoBUX HPOAYKTiB: YaCHUKOBA
0JIifI, MOPOIIIOK, Cijb, IIacTa, MJACTiBILi.

YacHuK MeHII e(DEKTUBHUUN Yy T'eHETUYHOMY
TOKpaIlleHHi, HisK mudyasa. Yepes crareBy cre-

Viacheslav Yatsenko
https://orcid.org/0000 0003 2989 0564

TOMY [AJI BEreTaTUBHOT'O PO3MHOXKEHHS BUKO-
pucTOBYIOTH 1Tubynauny [4, 5]. IlepeBakua 6ib-
HIiCTh CBITOBUX T'€HETMYHMX PECYPCiB pOCJUH
yacHuKy He 1BiTe [6]. KaouiB miei KynsTypwn,
AKi He YTBOPIOIOTH KBITKOHOCHUX CTPiJIOK, BBa-
JKaIOThb YAaCHUKOM i3 M’AKUM cTebJOM, OJHAK
TUIIY YaCHUKY 3 TBEPAUM CTe0JIOM 3aIlBiTaioTh
y pifKicHUX BUNAaIKaX, BTIM He YTBOPIOIOTH
3aB’a31 HaciHHA yepe3 HEMOPO3BUHEHI rameTo-
¢iTy, U0 COPUUMHAIOTH YOJIOBiUe Ta KiHOue
6esmaigna [7]. Ik Hacaigork pocisimHa PO3MHO-
JKYETBCSA JuIlle 3y0KaMu abo MOBITPAHUMU ITH-
OyamHaAMM, IO YTPYAHIOE 3aCTOCYBaHHA KJia-
CHUYHUX MeTOAiB ceyeKIii [1].

Hocaimxenns Hirata [8] 3 copramu wacHuKy
BKa3ye Ha BeJMKY pisHOMaHITHiCTBH Iioro ¢eHo-
TUMIB, III0 BUPasKeHO Y PO3MaiTTi 08HAK, TAKUX
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AK Maca MUuOyJAnHY, KiJbKiCTh MOBITPAHUX ITU-
OyJIH Ha POCJUHI, TOKPUBHI JyCKU ITUOYJINHY,
IOBXKMHA JNCTKA, [IiaMeTp HeCHpaBKHBOTO
crebia, KiJbKiCcTh JMCTKiB Ha POCIMHI, 3mAaT-
HiCTH 0 IBiTiHHA, CTiliKicTh 0 GioTHMUYHOrO Ta
abiormuHoro crpeciB. CopTH YaCHUKY YacTO Ma-
IOTh (PiBioJIOTIYHY CyMicHICTH 3 KOHKPETHUMU
arpokJimMatuuHuMu ymoBamu [9], a ixua pisHo-
MAaHITHICTH € OCHOBOIO JIJIsI CTBOPEHHS Ta BIIPO-
Ba/I?)KeHHs HOBUX COPTiB, e)eKTHBHOIO BUKO-
pUCTaHHS TeHeTHYHUX PECYPCiB Ta BIOCKOHA-
JIEHHA ceJIeKIliiiHuX mporpam [8].

IHeuTpanbua Aszig — TepuTopisa 3 HaAMOiJIb-
MU PiBHOMAaHITHICTIO YaCHUKY Ta KiJbKic-
TIO pisHmx #oro zapomkoBux miaasm [10]. Ho-
CIiIKeHHsda, HOoB’sA3aHi 3 6bararomMaHITTAM Iriel
KyabTypu, npoBoxauau y CIIA, JlarmHCBbKin
Awmepuni [11], Adpuni [12] ta €Bpomi [13],
TOMY HeoOximHo BuOpaTu 6iJIbIl cyMicHi i Bu-
COKOBpOKaMHi 1i copTu [aJd KJIIMaTUYHUX
yYMOB YKpaiHu.

Huni cejyekiiito uyacHMKY HaIlpaBJeHO Ha
OTPUMAHHS IIOKPAIlleHNX, BUCOKOBPOMKANHUX
COpTiB, AKi moOpe amamTyIOTBCA OO MiCIIeBUX
YMOB CepeIoBHIIA i BiAIIOBia0Th HAABHIM BU-
morawm [14].

IIpomucoBi BUPOOHUMKM BUABJSAIOTH BEJIUKE
3alliKaBJEeHHA O HECTPLIKYIUNX («M’SIKOCTED-
JIOBUX») COPTiB UYaCHUKY, OCKiJIBKHM TpPOIEC iX
BUPOIIyBAHHA BUKJIOUAE JOCUTH 3aTPATHY TeX-
HOJIOTIUHY oIlepallito — BuJjaJeHHA KBITKOHOCHOL
CTPiJIKM Bpy4YHY um MexaHizoBaHo. Tomy ocHO-
BHOIO Memoio 00Ci0xceHHs € OIIHNTH aJalTuB-
HO-TIPOAYKTUBHUIN IIOTEHITiad «M’SIKOCTEO0JIO-
BUX» KOJIEKI[ITHIX 3pasKiB YAaCHMKY 03MMOT'O Ta
MEePCIEeKTUBU iX BUKOPHUCTAHHA Y CeJeKIiNHUX
mporpaMax IJjs KJiMaTuuHuX yMoB IIpasobe-
pesxHoro JlicocTeny Ykpainu.

Matepianu Ta MeToAMKa fOCHiIAKEHD

Ha pocrigmomMy moJii HaBUaJbLHO-BUPOOHU-
Yoro Bigminy YMaHCHKOI'O HaI[iOHAJLHOIO yHi-
BepcuTeTy camiBuuiiTBa nporarom 2020—
2022 pp. BUBYaAJIM aJalTUBHY MiHJUBIiCTH KO-
JeKIiiHnX (HopM YaCHUKY O3UMOI0 B YMOBaXxX
IIpaBobGepe:xknoro Jlicocreny Yrpainu. IToabo-
Bi mOoCJIiAsKeHHSA IIPOBOAMJIN 3a 3araJIbHOIIPU-
HATHUMU MeTomumkamu [15, 16], y mporeci Bu-
KOPHCTOBYBaJM KOJEKI[iliHi 3pasku pi3HOro
eKo0JI0T0-reorpadiuHoro moxomsxeHus (rabu. 1),
BimiOpaHi eKcmeAMIiiHMM MeTOAOM IIiJf dUac
o0CcTesKeHHs IIOCiBiB «MiciieBUX COPTiB» y ce-
JAHCBKUX TOCIOAApCTBaxX PIBHUX PErioHiB
Vipainu Tta €Bponu.

BapiaaTu pocisiny posmimniyBaJm cucTeMa-
TUYHUM METOAOM Oe3 HMOBTOPEeHb, ILJIOIa OO0JIi-
KoBOi mimsamku cranoBmia 10 m2. Biomerpmuni
BUMIipIOBaHHA Ta BU3HAUEHHS IIOKa3HUKIB iH-
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Tabnuys 1
NoxoaykeHHA ROCNIAHMX 3pa3KiB YaCHUKY 03MMOTO

Ne 3paska KpaiHa 06nactb, pantoH / micTo
1 IcnaHis -
14 YkpaiHa TepHoninbcbKa, 36apa3sbkuii
16 OpaHuis -
19 YKkpaiHa YepKacbka, YMaHCbKuit
27 YKkpaiHa Yepkacbka, MaHbKiBCbKUI
33 Ykpaina Yepkacbka, YMaHb
35 Aszepb6aiigxaH -
43 YKkpaiHa YepKacbka, YMaHb
44 YKpaiHa YepKacbka, YMaHb

IWBimTyasbHOI MPOAYKTUBHOCTI BimOyBasmes Ha
100 TumoBux pocamHax 0e3 mMoBTOpeHb. Ilome-
pensHUK — paHHI oBoui. YacHUMK o3MMMII Buca-
MKYBaJW Ha IOYATKY APYTroi AeKaawW KOBTHSA
IIMUPOKOPATHUM crocobom (45 x 6 cm).

Iadopmariiinoro 6a3010 A aHAJNI3y MeETeOo-
POJIOTIiYHMX YMOB Yy POKM IIPOBEIEHHS IOCJIi-
mxenasa (2020-2022) cayrysasm maHi MeTeo-
poioriusoi cTaHIil «YMaHb». ATrpoMeTeoposo-
riuai ¢axTopu CTBOPIOBAJIX SAK ONTUMAJbHI
(2020, 2021 pp.), Tak i Hecupuarausi (2022 p.)
YMOBHU [IJISI POCTY i PO3BUTKY POCJIUH YACHUKY
03UMOTO.

Amnanis HaBemenux gaHux (puc. 1) cBigumTh,
110 IIOKa3HUKHU TeMIlepaTypu IOBITPsA Ta KiJjb-
KicTp aTMochepHUX OmaAiB IPOTATOM JOCJi-
IKeHb 3arajioM Oy CIPUATIUBUMU IJIS POC-
Ty Ta PO3BUTKY POCJUH YaCHUKY 03uMoro. Be-
reramiiitauii mepiox 2019-2020 pp. xapakTepu-
3yBaBCA IMiBUINIEHUM TeMIIepaTypHUM (oHOM i
HeIOCTaTHBOIO KIiJIBKICTIO OIIaZiB BJIITKY Ta
Bocenu. CepeHs TeMIlepaTypa IIOBITPsA CTaHO-
suJa 10,8 °C, mio ua 3,4 °C BuIle 3a cepegHbO-
b6araropiuny. TpuBanuii JiTHi# medinuT omaaiB
cTaB 00MeKyBaJbHUM YNHHUKOM JIJISI POCTY Ta
POBBUTKY CiJIbCHKOTOCIOAAPCHKUX KYJIBTYP
[17]. Bereramnitiauii nepiox 2020-2021 pp. xa-
paxTepu3yBaBCA CIPUATINBUM TeMIIEpPaATyp-
HUM (POHOM i JIOCTATHBOIO KiJBKIiCTIO omamis.
Cepenus Temmneparypa mnositpa — 9,2 °C, TobTo
gurre Ha 0,4 °C Buire 3a cepegHBOOATATOPIUHY.
Bomnaouac y xosogHmME mepion (rpyaeHb — Oepe-
3€Hb) CyMapHe IIePEBUIIEHHS TeMIIepaTypu CTa-
HoBmyO 1,4 °C, y Tenumit (KBiTeHb — BepeceHb) —
cymapue ameHIeHHA Ha 1,9 °C. 3araabHa Kijb-
KicTb omamiB 3a pik — 655,7 MM, 110 Ha 69 MM
IIEPEBUIIINJIO CEPEIHbOOATATOPIUHY MO3HAUKY
[18]. IIporarom 2021-2022 pp. coocTepiranam ic-
TOTHO HUKUMI piBeHBb omajiB (puc. 2), mOpiB-
HIOIOUM 3 IONepeqHiMu poKaMu U cepegHboba-
raTopiuHUMMN JaHUMM, a TeMIepaTypHUH pe-
JKUM OyB OJMM3BKHUM [0 cepeIHbOOAraTopivHmX
maaux. Ilorogui ymoBu mepioniB Bererarii gac-
HuUKy osumoro y 2020-2022 pp. 6ynu HeomHa-
KOBUMHY, TOMY Pe3yJbTaTu JOCJIiIKEeHHA OIliHe-
HO 00’€KTHUBHO.
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Puc. 2. KinbkicTb onapis 3a nepiop pocnigxenn y 2020-2022 pp.

T'enemurxo-cmamucmuyna 00pobKa pe3yJivb-
mamia

AanTUBHICTE OI[iHIOIOTH 34 BEJIUKOIO KiJb-
KicTi0O MEeTOAUK, OiJBIIiCTD 3 AKUX I'PYHTYIOTH-
csd Ha MeTOHi perpeciiimoro amaiisy, marema-
TUYHY MOJEJNb AKOTO AJIA BUBHAUEHHSA CTa0iJIb-
HOCTi Ta MJACTUYHOCTi COPTIiB 3aIIPOIOHOBAHO
K. V. ®ianeem ta I. H. Vinxiacomom [19] i
momoBHeHO C. A. Edepraprom ta V. I'. Paccesom
[20]. Bona 6a3yeThbesa HA IPUHITUIIAX 00’ € THAHHA
i meperBopeHHA e(EKTiB HaBKOJUIIHLOTO Ce-
pemoBuIlla Ta B3a€MOZii I'eHOTHMHY 3 YMOBaMH
BupomnTyBaHHA. [IoKa3HUKM €KOJIOTiuHOI IIjac-
TUYHOCTI Ta cTabiJIBLHOCTI po3paxoBaHO 3a Me-
roagukoo Eberhart — Russell.

Ha cucremarusarlii oTpuMaHUX Pe3yJIbTATiB
BUKOPUCTOBYBAJIN PAHTOBY KJacuiKallito reHo-
THUIIIB 34 CHiBBiZHOIIIEHHAM MIapaMeTPiB IIjaac-
tuyHocTi (bi) Ta crabimpHOcTi o’d : 1) bi < 1,

o?d > 0 — MaloTh Kpallli pe3y/IbTaTH 32 HeCIIPUAT-
JIMBUX yMOB, HecTablipuwmit; 2) bi < 1, o?d = 0 —
MalOTh Kpallli pes3yJbTaTH 3a HeCHPUSTINBUX
yMOB, crabiasuuit; 3) bi = 1, o?d = 0 — mobpe
BiATYKY€eTbCA Ha MOJIOIIIEeHHS YMOB, CTa0ijb-
Huit; 4) bi = 1, o°d > 0 — gobpe BiAryKyeThCS
Ha TOJIiIIIeHHs YMOB, HecTabinbHMIA; 5) bi > 1,
o’d = 0 — MaloTL Kpallli pe3yJLTaTH 34 CIPUAT-
JIMBUX YMOB, cTabiabHuit; 6) bi > 1, o’d > 0 —
MAaloTh KpAIlli pesy/IbTATH 34 CIPUSITINBIAX YMOB.
Bopgmouac remotunu 3 Koedimienrom bi > 1 BBa-
JKalOTh BHCOKOILIACTUYHUMU (BiZHOCHO cepej-
HBOI I'pyII0BOi), a 3a ymoBu 1 > bi = 0 — BimHOCHO
HUBbKOILJIACTUUHUMU.

MaremaTnuHy 0OpOOKY IIPOBOAUJIN METOIOM
IuciepciiHoro anaJjisy. PospaxoBanuii iHgekc
ymoB cepepmoBuitia (Ij) 3a Eberhart — Russell,
JiHifiHa peakIllissi coprty Ha cepemoBuiie (bi —
KoedimieHT eKkosoriunoi maactuuHocTi). Koedi-
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IieHT JiHiliHOI perpecil yposkaiiHOCTi copTy
IIOKAa3ye Moro peakiiiio Ha 3MiHY YMOB BUPOIITY-
BaHHs. YuM BuIle 3HAUYeHHS KoedilienTa
(bi > 1), TuM Kpamnry peakiiiro mae copt. ¥ pasi
bi < 1 copr cmabko pearye Ha 3MiHy yMOB ce-
pemoBuiia. 3a ymoBu, AKINO bi = 1, € moBHa
BiZIIIOBiIHICTh 3MiHM BpOKaMHOCTI cOpTYy 3MiHi
yMOB BupoInyBaHHA. HeumiHifini BigxujaeHHA
Bim simii perpecii (6?d — crabimpHicTe). Yum
MeHIIU# KoedimienT crabiabHOCTI, THUM cTa-
6inpHiIEM € copt [20].
3darayibHy romeocraruuHicTs copris (H ) Bu-
paxoByBaJamu 3a Metonukon B. B. Xaurinbgina
[21, 22].
Bapianiro osnmakm «yposkaiinicts» (H ) Bu-
3HavaJm 3a (popMyJIom0:
X2
om G

» He

X — cepefHE apu(MeTUYHe II0 COPTY; G — y3a-
raJibHeHe cepeIHbOKBaAPATHUYHE BiIXMJICHHS.
Cenexriiny ImiHHICTL COPTY:

(SC)=}7(><@,;1e

_ opt _

X — cepenmHe apudMeTHUYHE II0 COPTY; X
cepenHe apup)MeTHUYHe JiMiTOBaHE;

X,pt CEPEHE apu(MeTHUHEe ONTHMAJIbHE.

I[I1o6 yHUKHYTHU JiHiTHOTO apTedaKTy Koedi-
mienra perpecii, B. A. IIparaBmeB y 1981 p.
BBiB HOBUU mapamMeTp — Koe@iuienm MYyJbmu-
naikamuenocmi (KM), sxkuii mae 3MOT'y IIOpiB-
HATHU MiHJIMBiCTh O3HaKM. UMM BHIIlE UMCJIOBE
3HAUEHHA IIbOT0 Koe(dillieHTy, TUM CHUJIbHIiIIIe
3MiHIOETBCA O3HAKA:

lim

x, +b, xy,
X,

L

X, — cepefHE 3HaUEeHHA JOCJiMKYyBaHOI O3HA-
KU y i-To copTy; b, — koedinieHT nixiliHOI pe-
rpecii i-ro copry; y, — cepefHE 3HAUYEHHS AJIA
BCiX CepefHixX IO BCiX copTax y, MJIs KOMKHOIO
jTO mIyHKTY exkcmepuMeHTy [23].

3a metomom A. O. I'psisHOBa 00UMCIIOIOTE Ce-
penHii indexc exos02iuHOL naacmuyHocmi:

_(CY0,/YB,+CY0,/VB,+..+CYO0,_/VB,)

KM = , Oe

IEII
n

YB,, ¥B,, YB — sHaueHHs 03HaKH y COPTY B
pisHi poxu Bunpobysaun; CYO,, CYO,, CYO, —
cepellHE 3HAUEHHS O3HAKU COPTiB Y KOKHOMY 3
BapiaHTiB mocainy [24].

Jisa BusHaueHHA aJallTMBHOL 3MAaTHOCTI IIO-
CJIYTOBYBAJNUCS KoeQiuyienmom adanmueHocmi
copmy (KA). To6To Ak KpuTepiii AJid TOPiBHAH-
Hd B3ATO 3arajibHy BHJOBY aJallTUBHY peak-
I1if0 KapTOILJIi Yy KOHKPETHUX YMOBaxX Bereraiii,
peaJizoBaHy y BeJHWYMHI CepegHbBOI BPOKaIi-

HOCTi IIMOJ0 HOpiBHIOBAHMX copTiB. OTpumana
BeJINUMHA € IOKa3HUKOM HOPMU peakKIlil meBHO1
CYKYHOHOCTi COPTiB Ha YMHHUKH 30BHIIITHLOT'O
cepeloBHUIlla B KOKHOMY KOHKPETHOMY BHUIIa-
Ky. PeakIrito Ha HUX KOKHOT'O 3 BUIIPOOOBYBa-
HUX COPTiB BH3HAUAIOTh IIOPiBHAHHAM MOTO
KOHKDPETHOI YPOoXKaliHOCTi i3 cepelHbOCOPTOBOIO
yposKamHicTIO poKy [25].

Piynuit roegiuyiecum adanmuenocmi
PO3pPaxoBYIOTH AJIs COPTY 3a hOPMYJIOO:

(X,) x 100 x X)
100 ) Ae

X,; — YPOXKAWHICTH IMEBHOTO COPTY B PiK BHU-
npoOyBaHHA; X — CepeIHLOCOPTOBA YPOKaM-
HICTB POKY.

AbconiomHuil cepedriil Koegiuienm adanmus-
Hocmi (KAA) po3paxoByIOTh AJis cOPTY 3a Gop-
MYJIOIO:

(KA)

KA =

(X0) x 100 x X))
100 e

X.C — cepenHsa BPOKAWHICTL COPTY 3a POKHU
BUNpPOOyBaHb; X, — GaraTopiuHa CepemHbOCOp-
TOBa BPOKaNHICTB.

Cmpecocmiiikicmb Ta KOMNeHcamopry 30am-
Hicmb COPTiB BU3HAUAJIN 32 MeTogKOo0 A. A. Ros-
sielle i S. Hemblin [26], onucamoio A. O. T'orua-
perkomMm [27]:

CC = Ymin - Ymax
Ymin + Ymax
27 b Jle

Y TaY - MiHiMaJbHE i MAKCHMaJIbHE 3HA-
YeHHSA O3HAKHU COPTY.

Koegiyienm eapiayii — BigHOCHA BeJIWYUHA,
10 CJHYI'ye [IJd XapaKTepPUCTHUKU PO3CidH-
Ha (MiHJIMBOCTi) O3HAKH, € BiJHOIIIEHHAM Ce-
pemHbLOTo KBaApaTHYHOro Bigxmiaenus SD 1o
cepeqHbOro apu(METUUHOTO Ta BUPAXKAETHCA Y
BicOTKax:

CV =8D/x

Koedimienr Bapiaiiii 3acToCOBYIOTHL TOmAi,
KOJI1 HeOOXiTHO IOPiBHATY MiHJINBICTL O3HAK
00’eKTa, BUPpAKEeHUX Y PiBHUX OAUHUIISAX BHU-
MipoBaHHA. Mae 3MicT BUHATKOBO [JI BeJIU-
YMH, {AKi BHUMIpIOIOTBCA y MIKaJiaX BigHO-
IIeHb:

CV < 10% - Bapiamia ciaabka;

CV - 11-25% — cepenHs;

CV > 25% - sumaumna [28].

¥ nocaimax BusHauasgu (PeHOTHUIIOBY, T'€HOTHU-
TIOBY U €KOJIOTiuHy MiHJuBicTL copriB [29, 30]
3a TaKUMHU (popMyIaMu:

BapiaHca reHeTHYHa:

_CM, - CM,
I

KAA =

K3 =

GZ
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BapiaHca eKoJioriuHa:

o’, = CM,

BapiaHca (peHOTUTIOBA:
2 _— <2 2

o, =0, t o,

Koe(iIlieHT reHOTHIIOBOI BapiaIrii:

'\,()'ZG x 100
X
KoedimieHT (heHOTHIIOBOI BapiaIrii:

\IGZF x 100
X
Koe(iIieHT eKoJIoriuHOol Bapiarrii:

yo?, x 100
— e
X

CMP — ysarajibHeHe cepeJHbOKBaJApaTuuHe
3HAUEHHA O3HaKW momynaniii; CM, — ysaraib-
HeHa cepeHbOKBaApaTUYHA ITOXUOKA; 7 — KiJb-
KiCcTh MIOBTOPEHbD.

CnazgxosicTes (h?) po3paxoByBaJIM 34 TAKUM
PiBHAHHSAM:

CrarucTnuay oOpPOOKY OTPUMAaHUX PE3YJb-
TaTiB MPOBOAMJN 3 BUBHAUEHHAM CEPEeIHBLOTO

apu(MeTHUYHOro (X) CTaHAAPTHOTO BigXuJIeH-
Ha (SD), pospaxoBaHOro 3a JOIIOMOTOIO
Microsoft Excel 2019. Kopenamitini sajex-
HOCTi BU3HAUAJM, BUKOPHUCTOBYIOUM IIPOTpa-
my Statistica 10.

Pe3ynbTatn pocnigxeHb

3a macoio nuOyamHu KoedimieHT Bapiarii
(CV) y pocauH, Ki yTBOpPIOBaJIU i HE YTBOPIO-
BaJIU PeIYKOBaHY KBITKOHOCHY CTPiJIKY, CTaHO-
BuB 16,9 i 17,7% (ua cepemubomy piBHi); Koedi-
mieHT Bapiamii cepenoBura (CVA) y ux caMmux
BapiaHTax OyB y BHUCOKHMX Mexax — 33,5 i
26,6%. ITomiTHa sajeskHicTh Mik KoedimieH-
TOM TeHeTHYHOI ¥ eKoJjoriuxoi Bapiamii (CVG/
CVA) nna macu mmoyaumau — 0,43 i 0,50 ax y
pocamH 06e3 peayKOBaHOI CTpiJKu, Tak i 3 ii
YTBOPEHHAM; Ta IOJIS O3HAKU «BPOKAWHICTE» —
0,44 i 0,563, pore KoedimienTn Bapiamii y poc-
JUH YaCHUKY, AKi yTBOPIOBAJIHM pPeIyKOBaHY
KBITKOHOCHY CTPiJIKY, OyJIX HEICTOTHO BUIIIUMU
(3a mOKasHMKAMM! Macu IUOYJIWHUW i BpOKaii-
HicTio). BigcyTHicTh cTarMcTMUHOI MOXMOKH Yy
spaskiB Ne 19 i 44 (Tabxa. 2) symoBIeHA TUM, III0
OKpeMi 1XHi POCJIMHHU YTBOPIOBAJU PeAYKOBaHY
KBITKOHOCHY cTPiiKy TinbKu y 2020 p. (maHi He
HaBeJIeHO).

Tabauuys 2

Maca uubynmHu Ta BpoXKanHicTb HecTpinkyouux Gopm KoneKuinHux
3paskKiB YacHuKy o3umoro (2020-2022 pp.)

3pasok Maca unbynunu, r YpoxaiiHicTb, T/ra

WRS? RS? WRS? RS?
Ne 1 4097 +7,31 | 37,83+7,16 | 1562+2,00 | 14,28 +0,81
Ne 14 38,15+3,72 | 31,23 +9,57 | 1468+ 1,63 | 9,01+7,17
Ne 16 57,22 +15,90 | 51,80 + 19,92 | 19,09+ 3,09 | 13,29 + 3,11
Ne 19 42,33+ 4,74 | 34,00+£0,00 | 1483+1,11 | 12,00+0,0
Ne 27 34,87 +897 | 33,87 +8,49 | 14,71+3,47 | 11,89+ 1,84
Ne 33 36,72 +885 | 33,63+7,53 | 14,63+2,45 | 13,54+ 1,94
Ne 35 38,42 +4,10 | 30,27 +9,43 | 14,82 +0,37 | 13,06 + 3,99
Ne 43 34,88 +4,26 | 3355+2,57 | 1463+1,01 | 13,73+0,51
Ne 44 52,24 +£9,15 | 36,00+0,0 | 19,11+2,31 | 1350+0,0
Xmed | 41,76 +6,97 | 3580+8,53 | 1579+1,13 | 12,7+1,96

c% 123,8 143,4 7,9 13,6

o% 23,0 35,6 1,6 38

c’, 146,7 179,0 9,4 17,4

h? 0,19 0,20 0,16 0,28

CV, % 17,7 16,9 11,3 11,8

CVG, % 11,5 16,7 79 15,3

CVF, % 29,0 374 19,4 32,9

CVA, % 26,6 335 17,8 29,1

CVG/CVA, % 0,43 0,50 0,44 0,53

"WRS - pocnun, ski HE yTBOpMAM pepyKoBaHy KBIiTKOHOCHY CTPifiKy;
2RS — pOC/UH, AKi YTBOPUAU PEAYKOBAHY KBITKOHOCHY CTPiNKy.

3rigno 3 Vencovsky [31], xas oTpuMaHHsS BU-
COKOI TPOAYKTHUBHOCTI HEOOXimHO CIIiBBigHO-
menasas CVG/CVA, OamsbKe 10 ommHUIL abo
0inbIlle 3a OAWHUILIO, OCKiJIBKM B IIMX BUIIA-
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Kax reHeTHUYHA Bapiarmia OinbIna, HisK TeHeTUY-
Ha Bapiallis cepefoBHuIlia, TOMY Bifbip 3a Ifi€io
03HAKOI0 MaTuMe HaWKpallli YMOBU 3 HOTIAAY
KJIOHOBOT'O HT0O0ODY.
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PesyabraTu, HaBemeHi y Tabauili 2, BKasy-
IOTh Ha HUBBKY CHAJKOBICTh UACHUKY: BUIIOIO
BOHA € JIUIIle 38 YMOBU CTPiJIKYBaHHA, CIIPUYN-
HEHOI'0 HECIPUATIUBUMHN YMOBaAMU CEPEIOBU-
Ima y KOHKPeTHHH piK BumpoOyBaHHA. Taxkox
pes3yJabTaT 3acBiAuyiOTh, IO YUM BUIIHNI
3B’A30K MiK F€HEeTUYHUM i eKoJIOTiuHuM Koedi-
IieHTOM Bapiarii, TuM BUINUM Oyae 3HAYEHHS
CIIaJKOBOCTI.

Bucoxoio Macoroo muOyawmHW BigpisHAIHCSA
s3pasku mig Homepamu 16 i 44 — 57,22 i 52,24
BiATIOBiAHO, TpOTE BOHU Oy HECTAOiIbHUMU —
o’d = 3,99 i 3,03. IlopiBHAHO cTaGiIbHNMHI
Oysiu 3pasku mig Homepamu 35 (o2d = 2,02), 43
(c?d = 2,06) i 19 (c%d = 2,18) 3 macow0 uOyIN-
Hu 34,88—42,33 r. 3a cTabinbHiCcTIO ITiel 03HaKU
BUIiJeHO 3pa3oKk Ne 14 3 macoioo IuOyIMHU
38,15 r Ta crabinpHicTIO 03HaKu 1,93 (Tabsa. 3).

Tabauys 3

MapameTpu aganTUBHOT 3AaTHOCTI Ta ceNeKUinHoT LiHHOCTI pocnuH
YaCHUKY 03MMOr0, AKi He YTBOPIOBANN KBiITKOHOCHOT CTPinKu,
3a 03HaKOW «Maca uubynuuu» (2020-2022 pp.)

3pasok | Xmed | o?d | bi Hom Sc KM | IEN | CC | K3 | KAA
Ne1 | 40,97 (270|083 | 150,8 | 34,2 | 1,85 /0,99 | -15| 87 | 0,98
Ne14 | 38,15|1,93| 0,34 | 130,8 | 31,9 (1,37 |0,93| -9 | 78 | 0,91
Ne16 | 57,22 |3,99| 2,13 | 294,3 | 47,8 | 2,565 | 1,34 | -35| 104 | 1,37
Ne19 | 42,33 12,18| 0,68 | 161,1 | 35,4 | 1,67 | 1,02 | -12 | 84 | 1,01
Ne 27 | 34,87 |3,00| 1,26 | 109,3 | 29,1 | 2,50 | 0,82 | -21| 66 | 0,84
Ne33 | 36,72 (2,97 | 1,27 | 121,2 | 30,7 | 2,44 | 0,87 | -22| 73 | 0,88
Ne 35 | 38,42 |2,02| 058 | 1327|321 |1,63(0,93|-10| 75 | 0,92
Ne 43 | 34,88 |12,06| 0,61 | 1093 | 29,1 | 1,72 /0,84 |-10| 70 | 0,84
Ne 44 | 52,24 3,03 | 1,31 | 245,3 | 43,6 | 2,05 | 1,25 | -22 | 102 | 1,25

Komexiitini 3pasku YacHUKY O3MMOT'O He-
CTPiIKYIOUOTO PO3IOAiINAN Ha TPU TPYMIU:

I — 3 Benukoio macoo mubyauuu (< 50 1) —
Ne 16 i 44;

II — i3 cepemunoio Macow IuOyauHMN (35—
49 1) — Ne 14, 19, 33 i 35;

IIT — 3 majoo macoro mubyaumam (> 35 1) —
Ne 27 i 43.

BucoxkoBpokallHUMM Ta amalTUBHUMU BUS-
BUJIMCA 3pasdku mig Homepamu 16 (19,09 t/ra,
KA = 1,21) i 19 (19,11 7/ra, KA = 1,21), BTiM
BoHU Oysin HecrabinbuuMu — o’d = 1,76 i 1,52

Ta XapaKTepuU3yBaJnCs SIK 3pa3KU iHTEHCUBHO-
ro tTumy (bi = 15,4 i 1,71), To6TO JImIIIe 3a yMO-
BU ONTUMAJLHOTO 3a0e3IleueHHs BciMa (aKTo-
paMm MaJu BUCOKY IIPOAYKTHUBHiCTH. SIK pe-
3yJbTAT TEeHEeTUKO-CTATUCTUYHOTO aHaJJisy
BUOIJIEHO [ABa HaHOiibII cTabiJbHI 3pasKu
(c*d = 0,61 i 1,00) — Ne 35 i 43 3 BposKalHicTIO
14,82 i 14,63 T/ra BimmoBimmo. IIpoTe Koedilri-
€HT eKOJIOTIUHOl perpecii BKasye Ha 1XHIO Hera-
TUBHY peaKIlilo Ha 3MiHYy B30BHINIHIX (paKTOpiB
cepemosuira (bi = 0,33 i 0,89) Ta cmabry agamn-
tuBHy 3gaTHicTs (KA = 0,94 i 0,93) (Taba. 4).

Tabauus 4

NapameTpyn apanTUBHOT 34aTHOCTI Ta ceNeKUinHOT LiHHOCTI POCAIMH YaCHUKY 03UMOTO,
AKi He YyTBOPIOBaNU KBiITKOHOCHOT CTPiNIKK, 32 03HAKOI «BPOXKaiiHicTb» (2020-2022 pp.)

3pasok | Xmed | CV, % o?d bi Hom Sc KM IEN cC K3 KA
Ne 1 15,62 4 142 | 0,76 | 87,0 | 146 | 1,76 | 0,99 -5 31 0,99
Ne 14 | 14,68 11 1,28 | -0,23 | 768 | 13,7 | 0,75 | 0,94 -4 28 0,93
Ne16 | 19,09 16 1,76 | 154 | 1299 | 17,8 | 227 | 1,21 -8 38 1,21
Ne19 | 14,83 7 105 | -0,95| 784 | 13,8 | -0,01 | 0,95 -3 29 0,94
Ne27 | 14,71 15 186 | 283 | 77,1 | 13,7 | 4,04 | 0,92 -7 27 0,93
Ne33 | 14,63 17 157 | 212 | 76,3 | 13,6 | 3,29 | 0,92 -6 28 0,93
N2 35 | 14,82 3 061 | 033 | 782 | 13,8 | 1,35 | 0,94 -1 30 0,94
N2 43 | 14,63 4 1,00 | 089 | 76,3 | 13,6 | 1,97 | 0,93 -1 28 0,93
Ne 44 | 19,11 12 152 | 1,71 | 1301 | 17,8 | 241 | 1,21 -5 40 1,21

3a Bpo:KaMHICTIO KOJEKIIifiHI COPTH YaCHUKY
03UMOT'0 TPYIIyBaJIN ¥ TAKUH CIIOCi0: BUCOKOBPO-
skavHi — Ne 16 i 44; cepemuboBposkamiui — Ne 1,
14, 19, 27, 33, 35 i 43; cTabiIbHOBPOKAMHI —
Ne 35, 43 i 14.

Stansfield crBepm:xye [32], 1m0 O3HAKH €
oyJKe CIaSKOBUMHU 3a PiBHA crmagkoBocTi (h?)
6innie mixk 0,50, cepegHs cmagKoBicTh —
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0,20-0,50, a Hu3bKA CHALKOBICTH — MEHIIIE
3a 0,20.

PesynbraT; 1mpoBemeHOro  perpeciiHoro
amaJisy (puc. 2) mokKasajiu 3MiHY 3aJeKHOCTi
BposKaiHocTi Big macu muOyamHHM. 3rigHO 3
OTPMMaHVUMHU AAaHWUMHM 3aJIe’KHICTh MilK BH-
mesrafaHuMN IIOKasHHUKaMM (3a IIIKAaJIO0
Yenmoxa) y pocamH, AKi He CTpiJKyBaJau,
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Oyna gysxe cuabHomo (12 = 0,8814) Ta 3HMKY-
BaJjiacs 0 PiBHSA «BiACYTHOCTI 3B’A3KY» Y pocC-

Y =3,2991+0,2857"x
20 -

JWH, AKi YTBOPUJU PelyKOBaHY KBiTKOHOCHY
crpiary (2 = 0,0772).

¥ = 10,2096+0,0864 X

17
19} [y=32001 +0,2857"x; | . o ’ o 16 o y= 1'.’],_2_04.}‘9 + 0,0864"x;
Ir=0,9388: p=0,0002; | f r=02778, p= 04691
18} [=08814 I 15 = r=00772
o2
z 17 o 14
=3 - o n-
& 186 £ 13 o : 2
E . =
a1 z 12
g o ® o 2 2 o
2. A
514 . 1
=]
13 10
2 o g o
1 ¢ 8 -
92 34 36 38 40 42 44 46 4B 50 52 54 58 58 60 28 30 32 34 38 38 40 42 44 46 48 50 52 54

Maca ywlynaHu, 1

a) POC/IMHU YACHMKY, AKi He YTBOPIOBANU KBITKOHOCHOT
CTPiNKm

Maca uHBynHHM,

0) pOCNMHM YaCHUKY, K] YTBOPIOBANN PefyKOBaHy CTpinky

Puc. 2. ToukoBi rpadiku it TeopeTu4Ha niHiA perpecii 3a ymoBu npamoniHinHoi kopenauii
MiX Macoto uM6yNuHM i BPOXKANHICTIO YaCHUKY 03UMOro

Hasa macu 1000 moBitpapmx mumoymaua CV i
CVA 06ysin Ha cepeIHBOMY PiBHi, 3aJI€KHICTE MisK
Koe(iIieHTOM reHeTUYHOIL I eKOJIOTiYHOol Bapialrii
(CVG/CVA) cramoBuia 0,29 (cimabka). Pocaman
YaCHUKY MaJu [Iy:Ke HU3bKY YCIaJKOBAaHICTH
(h? = 0,08) momo macu 1000 moBiTPsAHUX ITHOY-
JIUH, aJjle CHaJKOBICTh ¥ IIIMPOKOMY CEHCi JJOCTO-
BipHa A 1iJieli TOPiBHAHHA XapaKTEPHUCTUK i
CTYIIeHSI TIPOSIBY O3HAKHU Ta IJIA ITPOTHO3YBaHHS
PesyJIbTATIiB CeJEKITIMHUX MOCTiaKeHb [33].

3 pagime onyb6aikoBanux ganux [34] BumgHo,
o maca 1000 moBiTpAHMX ITUOYJINH 3aJI€KUTH

Big ix kimbkocti y cynsirri. KinbkicTh moBi-
TPAHUX HIUOYIWH «M SIKOCTEOJIOBUX» B3Pa3KiB
OiybIlle 3aJjIe)xajia BiJi eKOJIOTIYHMX yMOB, HixK
Bil cOpTOBUX 0OCOOJIMBOCTEIi, IO BILIMHYJIO Ha
dopmysauua macu 1000 mr. (CVG = 6,3%;
CVA = 21,7%). Bucokuit KoepiiieHt exosoriu-
HOI Bapiallii BKasye Ha 3aJIe’KHiCTb IIbOT'O TO-
KasHMKa BiJl YMOB CepeIoBHUIa, B AKOMY BiH
dopmyBaBcsa (Tabia. 5).

IlepenecenHnda reHoTuny 3 OfHi€el 30HU B iHIITY
3 HaAOJIM:KeHHAM abo BigmajleHHAM Big IeHTPY
TOXOIKEHHA MOYKe ITPOSIBUTHUCSA TOBHUM abo0 II0-

Tabauys 5

Maca 1000 noBiTpAHMX LMOYNMH KONEKLiNHNX 3Pa3KiB YaCHUKY
03UMOro, AKi yTBOPMAM peAyKOBaHY KBiITKOHOCHY CTPinKy

3pasok 2020 2021 2022 Xmed SD CV, %
Ne 1 1244,7 | 1096,0 | 1114,0 | 1151,57 | 66,26 6
Ne 14 - 1109,0 | 9750 | 1042,0 | 67,00 6
Ne 16 1303,2 | 974,0 | 1400,0 | 12257 | 18234 | 15
Ne 19 - - - - - -
Ne 27 1721,0 | 1424,0 | 1769,0 | 1638,0 | 152,58 9
Ne 33 12050 | 8980 | 1280,0 | 1127,7 | 165,26 15
Ne 35 1008,0 | 920,0 | 971,0 | 9663 | 36,08 4
Ne 43 982,0 | 906,0 | 9500 | 9460 | 31,16 3
Ne 44 - - - - - _
Xmed | 1244,0 | 1046,7 | 1208,4 | 1156,8 - -
o, 62994,1
o% 5232,6
o, 68226,7
h? 0,08
v, % 18,8
CVG, % 6,3
CVF, % 22,6
CVA, % 21,7
CVG/CVA, % 0,29
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cJaa0JIeHNM CTPiIKYBAHHAM YK HaBIAKK BiCyT-
HIiCTIO CTPiIKYBaHHSA Y COPTiB, AKi paHillie yTBO-
PIOBaJIM IIOBHOIIIHHY KBITKOHOCHY CTPiIKYy. 31e-
GispIrroro mocJiabJieHe CTPLIKYBAHHS Y HECTPLJI-
Kylounmx (opM dYacHUKY BimOyBaeThcsaA 3a He-
CIIPUATINBUX IIOTOTHUX YMOB, 30KpeMa MOCYXH.
PesysnbraTu mocaimikeHb MO0 IIPOABY IIOCJIA0-
JICHOTO CTPLIKYBaHHSA y YaCHUKY O3HMMOTO, Ha-
BeleHi B Tabauili 6 Ta HA PUCYHKY 3, BKa3yIOTh

Ha icroTHy mudepeHIiamio 3paskiB 3a IIi€io
osHakoo. Tak, JOCHiAKyBaHiI KOJEKIifHI 3pas-
Ku Ne 14, 19 i 44 manu maiiMeHIle POCINH, AKi
YTBOPUJIU PEeOyKOBaHiI KBITKOHOCHI CTPiIKM —
Bizx 0 mo 2% (3a pokammu) Ta HAKCIAOIIINI IPOAB
CTPiIKyBaHHA — 3pa3ok Ne 14 yTBOpIroBaB peny-
KOBaHy KBITKOHOCHY CTPiJIKy, fAKa po3puBaJja
TIceBIOCTe0JI0 POCIMHN Ha BUCOTI Big 2 mo 4 cwm,
a y 3paska Ne 44 HemOpO3BHHEHE CYIIBITTA OyJI0

23456789l12346678000]123

Aalut,

6) nposB nocnabneHoro cTpinKyBaHHA y 3paska Ne 27

B) Hy/bOBE 3HAYEHHS NpPOsBY NOCNAGNEHOTO CTPiNKYBaAHHSA

Puc. 3. CtyniHb NnposABY nocnabneHoro CTPinKyBaHHA POCAWUH YaCHUKY 03UMOTO,
AKi YTBOPWIU pelyKOBaHY KBiTKOHOCHY CTPiNIKy
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BuAHO Ha piBHIi Big 0 mo 15 cM (cTymiHb IPOSABY
mocJiabJIeHOTO CTPiJIKyBaHHA HaBEIEeHO HA PU-
cyHKY 3a i 30). 3a piBerb 0 B3ATO PO3MIiIlleHHSA

HEeIOPO3BUMHEHOI'0 CYIBITTA IIiJi IIOKPHUBHUMU
JyCcKaMU HeCIIPaByKHBOI (IIig3eMHOI, MaTepuH-
CBbKO1) MulyInHYN YacHUKY (puc. 3B).

Tabauys 6

CTyniHb NpoABY Nocna6neHoro CTpifIkyBaHHA KONEKLiHUX 3pa3KiB
YaCHUKY 03UMOro

KinbKicTb pocnuH, siki yTBOpUAU Bucora, Ha sKill yTBOpeHo
3pasok peAyKOoBaHY KBITKOHOCHY CTpinky, % |  CyuBiTTa peayKkoBaHoi
2020 2021 2022 Xmed KBiTKOHOCHOT CTp'iﬂKVl, CM
Ne 1 5 1 4 3 0-9
Ne 14 0 1 2 1 2-4
Ne 16 6 4 13 8 0-15
Ne 19 2 0 0 1 0-6
Ne 27 38 11 56 35 0-15
Ne 33 14 8 21 14 0-8
Ne 35 5 4 7 5 0-6
Ne 43 5 3 4 4 3-11
Ne 44 2 0 0 1 -
Xmed 8,6 3,6 11,8 8,0
o’ 1514
o% 14,5
02A 165,8
h? 0,10
CVG, % 47,7
CVF, % 161,4
CVA, % 154,2
CVG/CVA, % 0,31

3arajoM y pOKHM 3 MEHIIIMIM BOJOT03abesme-
yeHHAM i BumuMu Ttemieparypamu (2020 i
2022) BiICcOTOK CTPiNMKYIOUNX POCJIUH i CTYHiHb
OpoABY pPeNyKOBaHOI KBITKOHOCHOI CTPiJIKU
Oynu HaWBUINUNMU, IO IIiATBEPAMKEHO BUIITIM
BiTHOCHO T'€eHeTHMYHOI pPiBHEM €KOJIOTiuHOI Bapi-
anii (CVG = 47,7%; CVA = 154,2%). Taxox
pes3yJabTaT CTAaTHUCTUYHOI OOpOOKM cBiguaTh
PO He3aJIeXKHICTh I[i€l O3HAKM BijJ] NeHOTUIIY,
TOOTO HU3LKUI piBeHb yernaakysauus (A2 = 0,10),
3 YOro MOJKHA 3POOUTH BHUCHOBOK, IO CTYHiHb
OpOABY PEAYKOBAHOI CTPIJIKM 3 YTBOPEHHAM
MOBiTPAHUX OyIH00UOK HE 3aJIeKUTh BijJ COPTO-
BUX OCOOJIMBOCTEH, a TiILKU BiJ cTymeHs Bif-
CeJIEKTOBAHOCTI COPTY Ta €KOJIOTiUHUX YMOB, B
AKUX (popmyBaBcsa (HeHOTUI.

BucHoBKHU

T'eneTukro-cTaTucTUUYHE OIliHIOBAaHHSA HECTPLJI-
KYIOUUX KOJIEKI[IMHMX 3pa3KiB YaCHUKY O3MMO-
ro TOKAasajio, IO pPeIyKOBaHY KBITKOHOCHY
CTPLIKY MOKe YTBOPUTHU 10 21% pocJuH Ha BU-
coti Bix 0 mo 15 cM, 1110 TOACHIOETHCS CTYIIEHEM
BiZiceIeKTOBAHOCTI cOpTy (3paska).

Y pesyabTaTi OIiHIOBAHHS BUSABJIEHO BICO-
KoBporkaiiai (Ne 16 i 44), crabinbHOBpOKAMHI
(Ne 35 i 43), inrencuBHi (8 bi > 1 — Ne 16, 27,
33 i 44), cenexmiiiao minui (N2 16 i 44) Ta BU-
coxkoamanTuBHI (Ne 16 i 44) 3paskum YaCHUKY
031MOTO.
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Opep:xaHi pe3ysbTaTH CJAYT'YBATUMYTH TE€O-
PeTHYHUMMU 3acaJaMHi OJIS CeJeKI[iNHOI pobo-
TU 3 KYJIbTYPOIO YaCHUKY O3MMOI'0 HECTPIJIKY-
rouoro B ymoBax IIpaBoGepe:xnoro Jlicocremy
Yrkpainu.
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Purpose. To investigate the degree of reduced scape of
softneck collection specimens of winter garlic of different
ecological and geographical origin in the conditions of
the Right Bank Forest Steppe of Ukraine. Methods. During
2020-2022, nine local and introduced varieties of winter
garlic (Nos. 19, 27, 33, 43 and 44 from Cherkasy) were stu
died in field conditions (Uman, 48°46'N, 30°14'E) region,
No. 14 from Ternopil region, No. 1 from Spain, No. 16 from
France and No. 35 from Azerbaijan). Generally accepted
methods of genetico statistical analysis were used to evalu

ate the garlic collection. Results. The research revealed that
the weight of the bulb decreased by 7.6-31.1%, depending
on the sample, and the yield by 6.1-38.6% during the for

mation of a reduced scape. Among the collection samples,
according to the “bulb weight” indicator, Nos. 16 and 44 stood
out—57.22 and 52.24 g, respectively, of the sample. Adaptable
for this feature were samples Nos. 16, 19 and 44; inten

sive — Nos. 16, 27, 33 and 44, and stable samples were Nos.
14, 19, 35 and 43. A significant relationship between the
coefficient of genetic and environmental variation (CVG/
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CVA) for the traits “bulb weight” and “yield” was revealed.
However, CVG/CVA ratio > 1 is required to obtain high per

formance. Samples were selected as the initial material for
further breeding based on the “yield” feature: according to
adaptability and ecological plasticity — Nos. 16 and 44; ac

cording to stability — Nos. 19, 35 and 43 and samples of the
intensive type — 16, 27, 33 and 44, which will ensure high
yields in optimal cultivation conditions. All studied samples
that formed air bulbs were characterized by a very large 1000
bulb weight, on average 1156.76 g. The maximum of 1000

182

bulb weight was characteristic for samples No. 16 and 27 —
1225.73 and 1638.0 g, respectively. Conclusions. The data
obtained in the Right Bank Forest Steppe of Ukraine will be
used to develop a breeding research scheme under the con
ditions of introduction. As a result of the research, a work
ing collection of raw material was created for the breeding
of garlic by the classical method - clonal breeding.

Keywords: reduced scape; coefficient of ecological varia
tion; coefficient of genetic variation; stability; bulb weight;
yield.
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YcnapKyBaHHA KiIbKOCTi 3epeH y Konoci

B F_ AumMeHI0 aAporo npu cxpeuyBaHHi copTis
pi3HOro NOXoAXKeHHA, HaNPAMiB BUKOPUCTAHHA
Ta pi3HOBUAHOCTEN

T. M. Noniwyk, B. M. Tya3eHko*

MupoHiscekuti iHcmumym nweHuyi imexi B. M. Pemecna HAAH Ykpainu, syn. LlermpansHa, 68, c. LlenmpanbHe, 06yxiscoKuli p H,
Kuiscbka 06.1., 08853, Ykpaina, *e mail: barley22@ukr.net

MeTa. BusBuTM 0COBNMBOCTI yCNafKyBaHHA KiNIbKOCTi 3€peH Yy KOJOCi, CXpeluyioun pi3Hi 3a MOXOAMKEHHSAM, HanpsAMamu
BUKOPUCTAHHA i pi3HOBMAHOCTAMU COPTU AYMEHIO APOTO, T BUOKPEMUTU eDEKTUBHI reHETUYHI IyKepena Aas NosinwweHHs Liei
03Haku. Metopu. [locnigxeHHs npoBoguau B MUpoHiBCbKOMY THCTUTYTI nweHuLi imeHi B. M. Pemecna HAAH y 2019 i 2020 pp.
B F, aumeHio Aporo ABOX AianenbHUX CXeM CXpellyBaHHA 3a KiNbKiCTIO 3epeH y KONOoCi BU3HAYMAM CTyMiHb (eHOTUNOBOro
LOMiHyBaHHS, NapaMeTpu reHeTUYHOi Bapialii Ta kKombiHaliliHy 3aaTHicTb. Pe3ynbTaTn. 3a NOKa3HUKOM CTyneHs GeHoTUNno
BOrO [JOMiHYBaHHS BUABJIEHO BCi MOXIWBI TUNW YCNALKyBaHHA KiNbKOCTi 3€peH y Konoci. Y HU3KM KoMOiHALii cxpellyBaHHS
BCTAHOBJ/IEHO 3MiHY TUMY yCNaAKyBaHHA 3anexHo Bif ymoB poky. Haibinbly KinbkicTe KOoMGiHaLii i3 HapAOMiHYBaHHAM B
000X pokax BigMiueHo y KOMOiHaLifX 3 NIiBYaCTMM oCTUCTUM copTom ‘ABryp’ Ta 6e3octum coptom ‘Kosup’. 3a napameTpa
MU TeHeTUYHOi Bapialii y cxpellyBaHHAX NMMBOBAPHUX COPTiB (NIiBYACTUX OCTUCTUX) BUABNEHO BifNOBiAHICTb aAUTUBHO
LOMiHAHTHI MoAeni, HAAAOMiHYBAHHSA i JOMiHYBAHHA Yy IOKYCaX, @ TAaKOX OLHOCNPAMOBAHICTb AOMiHYBAHHA HA 306iNblWEHHS
03HaKH, 3yMoB/ieHe AOMiHAaHTHUMU edeKTaMu. Y CXpellyBaHHAX COPTIB Pi3HMX BOTAHIYHWX Pi3HOBUAHOCTEN BUABAEHO 3MiHY
Aii reHiB y pi3Hi poku. A came: aAUTUBHO AOMiHAHTHOT CUCTEMU — KOMMIEMEHTAPHMM €MicTa30M, HEMOBHOMO JOMiHYBAHHSA —
HafAOMiHYBaHHAM, OAHOCNPAMOBAHOCTI JOMiHYBaHHA Ha 30iNblleHHs 03HAKM — pi3HOCNpAMOBaHicTIo. BugineHo reHeTuyHi
Jxepena nigBuLLeHoT 3aranbHoi KoMBiHaLiiiHOT 34aTHOCTI, 30KpeMa NAiBYacTi 0CTUCTI COpTM NMBOBApHOro HanpsaMmy ‘Quench’
i‘ABryp’, ronosepHuii Ta 6esoctuit coptu ‘CDC Rattan’ i ‘Kosup’ BignosigHo. Ha ocHoBi KoHCTaHT cneyudiyHoi KombiHaLinHOT
3[aTHOCTi BM3HAYeHO HaiibiNnbl nepcnekTUBHI KoMOGiHauii AnA nopanbwoi cenekuiiiHoi po6otu. BUCHOBKU. BuseneHi
0c06/IMBOCTI yCNaAKyBaHHA KiflbKOCTi 3€peH Yy KONOCi faloTb 3MOTYy ONTUMAaNbHO KOMOIHYBaTH BaTbKiBCbKi KOMMOHEHTU CXpe
lyBaHb i 3AiliCHIOBATH LinecnpsmMoBaHmii 0obip Ha 36iNblieHHA 03HAKM Y NPOLECi CTBOPEHHS GOTaHiYHWUX Pi3HOBUAHOCTE
COPTiB AYMEHIO APOr0 Pi3HWUX HANpPAMiB BUKOPUCTAHHS.

Knrouosicnosa: Hordeum vulgare L.; cmyniHb peHomunoso2o OoMiHyBaHHSA,; napamemp 2eHemuyHoi sapiayii; KombiHayiliHa
30amHicme,; 2eHemu4He 0xepeso.

BCceOiUHi JOCHimKeHHSA Ta CeJIeKIiHHy poboTy
31 CTBOpPeHHA BUCOKOAKICHUX COPTiIB SAUYMEHIO

Bctyn

Aumins (Hordeum vulgare L.) — ogHa 3 Haii-
HOMINPEHIINUX KYJbTYD ¥ CBITOBOMY CiJIbCBKO-
TOCIIOIapChbKOMY BUPOOHUIITBI, TeHETUYHE Pis-
HOMaHITTA fAKO0l Han3BuuailiHO Besmke [1, 2].
OnHak i moremep y BUPOOHUIITBI, 30KpeMa i B
VKpaiHi, BUKOPHCTOBYIOTH JIHIIIE OOMEKEHY
KinpKicTh #oro pisHoBupHOCTEH [3, 4]. Ha eB-
POIeCbKOMY KOHTHHEHTI IIOHAJ CTOJITHS aK-
TUBHY HaYKOBY CEJIEKI[IHHY POOOTY 3 TUMEHEM
CIIPAMOBYBaJI HAa CTBOPEHHSA «TPagUIiNHUX»
IJIiBYACTHUX OCTHUCTUX COPTiB, ITO IIE€BHOIO Mi-
pOIO TIOB’A3aHO 3 PO3BUTKOM IITMBOBAPHOI IIPO-
MMCJIOBOCTi, TEXHOJIOTIiYUHMM BHUMOTaM dKOI
BOHHU HaubinbIe BimmoBizators [5, 6]. BoaHo-
Yac COPTU IoJIOBePHUX PiBHOBUIHOCTEN MAaloTh
HUB3KY IepeBar 3a IOKUBHUMH I[iHHOCTAMU
[7-9]. Came ToMy Bce aKTWBHillIe IIPOBOJSATH

Tetiana Polishchuk
https://orcid.org/0000 0001 9358 9181
Volodymyr Hudzenko
https://orcid.org/0000 0002 9738 1203

rosiozeproro [10—12]. ¥V mpomeci BuKopucras-
Ha mobiuHol mpoxykIii sumeHio (cosiomu) 3a-
BIAKIM 0€30CTUM PiSHOBUIHOCTAM PO3B’ A3YIOTh
mpobaemu, oB’a3aHi 3 ocTiokamu [13]. Oxpim
TEXHOJIOTiUHUX (CIOKMBYMX) HAIPSIMiIB BHUKO-
pHUCTaHHA Ta pPO3MAITTA pPi3SHOBUIHOCTEH, Y
PO3IIINPEeHHI r'eHeTUYHOI OCHOBY CTBOPIOBAHUX
COPTiB BaXKJMBY PpOJb Biflirpae B3aiydyeHHA
3pas3KiB Pi3HOr0 €eKOJIOTIiYHOTO IIOXOMKEeHHS
[14, 15].

g edeKTUBHOTO BUKOPUCTAHHA Y CeJIEK-
MiAHOMY IIPOIleci Ba)KJMBO BOJIOAITH iH(popMa-
IIiel0 He JIKUIIe IIPO PiBeHb IIPOABY IIEBHUX
O3HAaK, ajie i II0J0 0COOJMBOCTEN iX reHeTu4-
HOTO KOHTPOJIIO Ta ycmamzkyBamaa [16—18].
YucenlbHUMHN TPAKTUYHUMH TaHUMU JTOBele-
HO, IO TocHojapchbKa i cejieKIliiiHa (copTo-
TBOPYA) IIIHHOCTi OHOTO I TOTO CaAMOT'0 COPTY
(3paska) He ToTo:kHi. Ile ocobsBO aKTyaabHO,
KoJIu HeThcdA Ipo JabiabHiI KimTbKicHI o3HAKH,
30KpeMa IIOB’si3aHi 3 yposkamuicTio [19-21],
IJIAaHOMipHE WigBUINEHHA SKOI IOTpedye IIo-
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JIITIIIIeHHA OKPEMUX eJIEMEHTIB 11 CTPYKTypH Ta
iX OIITHMAJILHOTO IIOEAHAHHSA B OMHOMY I'€HOTU-
mi. OgHieIo 3 OCHOBHUX CKJIAJOBUX BPOKaliHOC-
Ti AYMEHIO € KiTbKicTh 3epeH y Kojoci [22—25].
CucremHi, 3o0kpeMa miajedbHi, CXpeIyBaHHs
IaroTh 3MOT'y OHOUYACHO BUPIIIIyBaTH JBa 3aB-
JaHHA — CTBOPIOBATH HOBUY BUXiZHUI MaTepi-
aJ i BcebiuHO XapakTepu3yBaTH 3aJIyUeHi 6aTh-
KiBCBbKi KOMIIOHEHTH 34 OCOOJIMBOCTAMU yCIIa-
KyBaHHA o3HaK [26—28].

Tomy memor docnidxcenv O0yj0 BU3HAUUTH
0COOJIMBOCTI yCIaAKyBAaHHSA KiJIBKOCTi 3epeH y
KO0JIOCi B fiajleJIbHUX CXPENIyBaHHAX Pi3HUX 3a
MMOXOJKeHHAM, HaOpAMaMU BUKOPHUCTAHHA i
PiBHOBUIHOCTSAMU COPTiB AUMEHIO POTO Ta BU-
OKpeMHUTH e(PeKTUBHI 'eHeTUYHI [I:Kepesa AJd
MOJIIIINIeHH Iiel O3HAKH.

Matepianu Ta MeToAMKa BOCHiAKEHD

JocaimkeHHa N10/10 YyecIaJKyBaHHA KiJIbKOC-
Ti 3epeH y KOJoci AUMEHI0 pOro BimbyBasucsa
y 2019 i 2020 pp. B ymoBax MupoHiBCHKOTO
imcTutyty nmieHuni imeni B. M. Pewmecia
HAAH (MIII). ITromy mepeayBajio CXpenryBaH-
Ha 3a ABoMa moBHuUMH (6 x 6) miageabHUMU
cxemamu, mpoBegerne y 2018-2019 pp. Ho Cxe-
MU 1 BBesiu Jiniile IJaiBYACTi OCTUCTI cOpTHU IIHU-
BOBapHOTO HANPAMY BUKOPHCTAHHSA PisHOTO
moxomkeHHA. A came: crBopenuir y MIII copr
‘MIII Turyn’, copt IHCTUTYTY DPOCIMHHUIITBA
im. B. . IOp’ea HAAH (IP) ‘ABryp’, a TaK0OX
yotupu coptu i3 3axiguoi €spomm (‘Datcha’,
‘Quench’, ‘Gladys’, ‘Beatrix’). o Cxemu II
moayunam 6esocti coptu, crBopeHi B IP (‘Ko-
sup’ i ‘Birpak’), romosepui coptu 3 Kanagu
(‘Condor’ i ‘CDC Rattan’), a Tako:;x mriBuacTi
octucti coptu [‘MIII Mupocaas’ (MIII) (3ep-
Hodpypaskuuit) i ‘Sebastian’ (Hamisa) (muBo-
Bapuuii)]. Pocamau 6aTbKiBCbKUX KOMIIOHEH-
TiB Ta F, BUpoOIyBaiu B MOJIBLOBUX yMOBax y
TPUPas30Bili IMOBTOPHOCTi, IIOBHUMHU PEHIOMi-
3o0BaHUMHU OJIoKamMu. Bimcrams MixK pocamua-
MU B PAAKY — 5 cM, MisK paakamm — 15 cm.
CTpyKTypHHUII aHajlisd CHOIIOBOTO MaTepiaay
(He MeHIIIe 25 POCJANH) IPOBOAUIN 3 KOMKHOTO
MMOBTOPeHHs. KinbKicTh 3epeH BuU3HAUAIU Y
roJIOBHOMY KoJoci. Oco0gmMBOCTI TOTOTHUX
ymoB 2019 i 2020 pp., a TakoK OCHOBHIi Bif-
MiHHOCTiI Mi’K HUMU Ta HOPiBHAHHA 3 Oararto-
piuHUMEN JaHUMHU HaBeAEHO Y IOIEPEeIHLOMY
noBizomienHi [29].

Crymiaes (denoTunosoro mnominyBanHa B F,
pusHauaau 3a G. M. Beil i R. E. Atkins [30].
Kowmb6inamifiny smaTHicTh, i mapamerpu TreHe-
TUYHOI Bapiallii iHTepmpeTyBajii BiAMIOBiTHO
no Hayman B. I ra Griffing B. [31-35]. dua
PO3pPaxyHKiB BUKOPHCTOBYBAJIMW KOMII IOTEPHY
mporpamy Statistica 12 (TIBCO, USA).

Pe3ynbratn gocnigxeHn

3a TOKasHUKOM CTyHeHsa (DeHOTUIIOBOTO IO-
minyBaHHA y Cxemi I BuABiIeHO BCi MOMKIMBI
TAON ycnaakyBaHHs (Tabi. 1). OgHaK y HMBIIL
KoMOiHaIi#i cXpellyBaHHA BigMiueHO B3MiHY
TUIY YCIAaAKYBaHHSA 3aJIeKHO Bifl POKy moCJIi-
mxenas. Hanpukiaazn, y kom6imarii ‘Quench’ /
‘Datcha’ cTyminb eHOTHUIIOBOTO JOMiIHYBaHHS ¥
2019 p. BigmoBifmaB IIOBUTHBHOMY HAAAOMIiHY-
paauio (hp = 5,83), a y 2020-Mmy — HeraTUBHOMY
magmominyBsanuio (hp = -1,26). ¥V uactunu
KoMOiHaIi#l aMILIiTyma 3MiHM HTOKasHUKA CTY-
meHss (DeHOTUIIOBOTO AOMiHYBaHHA Oyja MeH-
mro0. BpaxoByioun 3a3HaueHe, a TAKOXK Te, IO
CeJIeKI[isd CIIpAMOBAHA Ha 30iJbIIeHHA IOCJi-
JI»KeHOl 0OBHaKH, BUIITY IPAaKTUYHY I[iHHICTh Ma-
TUMYTb KOMOiHAaIlil 3 TOSUTUBHUME HAAIOMIiHY-
BAHHAM Ta JOMiHyBaHHAM a0o K 3i 3MiHOIO Of-
HOTO Ha iHIre y pisHi poku. ¥ Cxewmi I mosuTus-
He HaJJOMiHYBaHHSA B 00MIBa POKU BUSABJIEHO Yy
BocbMHu KoMOiHamiax: ‘Beatrix’ / ‘Asryp’,
‘Datcha’ / ‘Asryp’, ‘Gladys’ / ‘Beatrix’,
‘Gladys’ / ‘ABryp’, ‘ABryp’ / ‘Beatrix’, ‘As-
ryp’ / ‘Datcha’, ‘Asryp’ / ‘Quench’, ‘Asryp’ /
‘Gladys’. 3miHa MO3MTHUBHOIO JOMIiHYBAaHHS Ha
HaAJAOMiHYBaHHA XapaKTepHAa IJIA TPhOX KOMOi-
Hariii: ‘Beatrix’ / ‘Datcha’, ‘Glays’ / ‘Datcha’,
‘Asryp’ / ‘MIII Turyn’.

¥V Cxewmi Il Tako:x BuABJIEHO BCi TUIIN yCIIa-
KYyBaHHS, a TAKOXK iX BapiabesJbHIiCTb y HUBIIL
KoMmOimaIiii 3aJjie’XKHO BiJf POKY [OOCJIiIKeHb
(raba. 2). Tak, mpocTeKyBalu KapAUHAJIBLHY
3Miny (HeraTuBHOTrO HagmominyBauua y 2019-my
Ha mosutumBHe y 2020 p.) nna wromOGiHAIik
‘MIII Mupocaas’ / ‘Condor’ (Bim hp = —3,30
mo hp = 3,18) i ‘CDC Rattan’ / ‘Condor’ (Big
hp = -2,68 no hp = 1,44). IlosuTuBHe HAALO-
MiHYBaHHS B 00MIBa POKU BUSIBJIEHO YV BOCBMU
kombinamiii: ‘Kosup’/ ‘Condor’, ‘Kosup’ /
‘Birpamx’, ‘Kosup’ / ‘Sebastian’, ‘Condor’ /
‘MIII Mwupocaas’, ‘Birpaxx’ / ‘Kosup’, ‘Bir-
pax’ / ‘Sebastian’, ‘Sebastian’ / ‘Kosup’,
‘MIII Mupocaas’ / ‘Sebastian’. ¥ pisui poxu
NO3WUTHBHE NOMiHYBaHHSA Ta HAAAOMiHYyBaHHS
cIocTepiraim B YOTHPHOX KombOiHamiax: ‘Ko-
aup’ / ‘MIII Mupocnaas’, ‘Condor’ / ‘Kosup’,
‘Sebastian’ / ‘MIII Mupocaas’, ‘MIII Mupoc-
aas’ / ‘Birpax’.

3a mapaMmeTpaMu reHeTHUYHOI Bapiamii y Cxe-
mi I 3a 2019 p. cyTTeBO mepeBaxkanu eheKTH
novinysauua (H, i H)) (rabx. 3). Ommak y
2020 p. BHecok agutuBHUX (D) ederrtiB OyB
Maike Ha piBHI 3 mapamerpom H, i HaBiTh
Oinpmum 3a mapamerp H, (tabm. 3). ¥ Cxewmi
II, maBmaku, y 2019 p. mepeBakanm aguTUBHI
edpexTu, a y 2020-my 3HauHO OGinbIIuMu Oyin
epexkTn momiHyBaHHsA. BigmoBigHO IIOKa3HUK
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Tabauys 1

PiBeHb NposBY Ta cTyNiHb (heHOTMNOBOro AOMiHYBaHHA 3a KiIbKiCTIO 3epeH y Konoci
B F, aumeHio aporo (CxemaI)

2019 p. 2020 p.
K L. MoKa3HuK cTyneHs L. MoKa3HuK cTyneHs
OMMOHEHT CXpEILYBaHHA, | KinbkicTe teHoTUNOBOrO Kinbkicte (eHoTUNOBOTO
ribpunna kom6inauis 3epeH [OMiHyBaHHS 3epeHy [OMiHyBaHHSA
Yy Konoci, wr. . Konoci, wr. .

CTyN1Hb T™n CTyN1Hb T™n

‘MIN Tutyn’ 22,47 0,25 - - 22,46 +0,38 - -
‘MIN Tutyn' / ‘Beatrix” | 20,70 £ 0,36 | -1,20 HH 20,92 £ 0,45 | -1,48 HH
‘MIN Tutyn' / ‘Datcha” | 20,53 +0,35 | -3,80 HH 23,07 +0,06 | 0,90 na
‘MIN Tutyn’ / ‘Quench’ | 20,70 +0,10 | -87,50 | HH | 23,27+0,32 | -0,35 ny
‘MIN Tutyn’ / ‘Gladys” | 21,23 +0,06 | -1,86 HH 20,60 £ 0,10 | -0,15 ny
‘MIN Tutyn' / ‘Asryp’ 21,37 +0,21 | 0,20 ny |2202+0,10| 0,69 na

‘Beatrix’ 20,87 + 0,40 - - 21,21+ 0,16 - -
‘Beatrix’ / ‘MIN Tutyn’ | 22,47 £0,15 | 1,00 ng |21,23+£025, 097 HO
‘Beatrix’ / ‘Datcha’ 21,49+0,18 | 055 ng |2537+0,12 | 3,40 MH
‘Beatrix” / “Quench’ 20,77 £0,40 | -1,13 HH 21,63 +0,45 | -0,78 HO
‘Beatrix’ / ‘Gladys’ 21,03+0,31 | 0555 HO | 20,68+0,39 | 047 ny
‘Beatrix’ / ‘Aryp’ 22,77+0,25 | 430 | NMH |21,60+010| 1,48 | MH

‘Datcha’ 21,67 £ 0,42 - - 23,10 + 0,44 - -
‘Datcha’ / ‘MIP Tytul’ 19,57 £ 0,55 | -6,20 HH 24,70 +£0,53 | 6,03 MH
‘Datcha’ / ‘Beatrix’ 20,87 +0,85 | -0,99 HO | 24,77 £0,99 | 2,77 MH
‘Datcha’ / “Quench’ 21,93+0,15 | -0,31 ny |2493+064| 1,00 MH
‘Datcha’ / ‘Gladys’ 21,43+050 | -6,47 HH | 2253+191| 0,71 na
‘Datcha’ / ‘Asryp’ 2240+0,70 | 1,75 NMH | 2360+062 | 1,28 MH

‘Quench’ 22,43 + 0,45 - - 24,93 + 0,74 - -
‘Quench’ /‘MIN Tutyn" | 22,40 + 0,20 | -2,50 HH | 22,70+0,10 | -0,81 HA
‘Quench’ / ‘Beatrix’ 2157+0,15 | -0,11 | MY |2193+0,15| -0,61 | HA
‘Quench’ / ‘Datcha’ 24,27 £0,38 | 5,83 NMH | 22,87 £0,59 | -1,26 HH
‘Quench’ / ‘Gladys’ 23,53+0,15 | 3,70 MH | 22,20+0,10 | 0,04 ny
“Quench’ / ‘Asryp’ 24,70+0,10 | 2,68 | MH |2323+015| 037 | NV

‘Gladys’ 21,61 +0,02 - - 19,23 £ 0,65 - -
‘Gladys’ /‘MIN Turyn” | 21,50+0,10 | -1,25 | HH | 20,60 +0,10 | -0,15 | MY
‘Gladys’ / ‘Beatrix’ 24,93 +£0,07 | 9,92 MH 21,43+0,38 | 1,23 MH
‘Gladys’ / ‘Datcha’ 22,17 £0,58 | 16,68 MH 22,50 +1,04 | 0,69 na
‘Gladys’ / “Quench’ 23,00+0,10 | 240 MH 22,40+0,10 | 0,11 ny
‘Gladys’ / ‘Asryp’ 2437+045 | 392 | MH |2257+006| 1863 | MH

‘ABryp’ 19,72 £ 0,07 - - 19,57 £ 0,65 - -
‘Asryp’ / ‘MIN Tutyn’ 24,43 £ 0,45 | 243 MH 22,17+0,71 | 0,80 na
‘ABryp’ / ‘Beatrix’ 2191+0,60 | 2,81 MH |2197+075| 1,92 MH
‘ABryp’ / ‘Datcha’ 21,97 +£0,71 | 1,30 MH 24,60+0,26 | 1,85 MH
‘ABryp’ / ‘Quench’ 23,13+0,15 | 1,52 MH 25,27 +0,29 | 1,13 MH
‘Asryp’ / ‘Gladys’ 2417+0,25 | 371 | NMH |21,13+072 | 10,20 | MH

Mpumitka. HH — HeraTuBHe HapfoMiHyBaHHs, HIl — HeratueHe fomiHyBaHHsA, MY — npo
MiXHe ycnagkyBaHHs, M} — no3utueHe fomiHyBaHHs, [TH — no3uTMBHE Haa[OMiHYBAHHS.

VH,/D BrasyBaB Ha HaJJOMiHYBaHHS B JIOKY-
cax y Cxemi I za 2019 p. (VH = 2,54), a
rakok y Cxewmi II 3a 2020 p. (VH,/D = 1,57).
Ommak y Cxewmi I 3a 2020 p. Bigmiuerno gominy-
Bauua (VH,/D = 1,04), a y Cxewmi II 3a 2019 p.
— HenoBHe aominyBauaa (VH,/D = 0,90). ITapa-
merpu F i (V4DH, + F)/(N4DH, — F) Brasy-
IOTH Ha nepeBamaHHa B 000X cxeMax B oOmaBa
POKM MIOMiHAHTHUX aJieJIiB HaJ PEeIeCUBHUMU.
BuaBneno HajsBuuaiiHO CUJIBHY acUMeTpUU-
HiCTh POB3IOALNY AOMiIHAHTHUX 1 pPeIlleCUBHUX
ajsesiB y Jokycax. 3okpema y Cxemi I — B obu-
nsa poxku (H,/4H = 0,16 i 0,17), a y Cxewmi II
-82019 p. (H,/4H, = 0,17). ¥ 2020 p. y apy-
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rift cxemi posmozis TaKko:k OYB HEPiBHOMIipHUM,
asme meni Bupaxkenum (H,/4H, = 0,23).
Koedimnient Kopesnsamii cymu KoBapiaHc i Bapi-
aHc i3 cepenniv sHaueHHAM o3HaKU (r[(W +V );
xi]), a Tako NoKasHuMK F —P BKasywoTsh, 110
IoMiHyBaHHS O0yJI0 Y HAIPAMI 30iIbIIIeHHA PiB-
Ha npoABy o3Haku. ¥ Cxewmi I B oObuaBa pokm
BOHO 3yMOBJIIOBAJIOCH I€PEBAYKHO JOMiHAHTHU-
mu ederramu, xoua y 2020 p. 3HaueHHA MO-
Kas3HUKa CHOPAMOBAHOCTI AOMiHyBaHHA OyJIu
OM3bKUMHU OO0 MeXKi mocToBipHOcTi (r = —0,58
= 0,41). ¥V Cxewmi II 6inbirie 3HaAUEeHHSA 03HAKU
y 2020 p. BuBHAYAJOCSI AOMiHAHTHUMHU edeK-
ramu (r = —-0,76 = 0,32). Oguax y 2019 p.
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Tabauys 2

PiBeHb npoABy Ta cTyniHb heHOTUNOBOro AOMiHYBAHHA 3a KibKiCTIO 3epeH y Kosoci
B AuMeH10 Aporo (Cxema II)

2019 p. 2020 p.
K . . [MoKa3HuK CTyneHsa . . [MokasHuK CTyneHsa
OMMNOHEHT CXpellyBaHHA, Kinbkictb KinbKicTb
ribpuaHa Kombiauis 3epeH y dpqumnoaoro 3epeH y cbqumnoaoro
KONOCi, WT. AOMIHYBaHHz KOJ0Ci, WT. AOMIHYBaHHA
CTYNiHb ™n CTyNiHb ™n
‘Koszup’ 21,67 + 1,16 - - 20,00 £ 0,30 - -
‘Ko3zup’ / ‘Condor’ 2450072 | 1,04 MH |27,00+0,10| 6,00 MH
‘Kosup’ / ‘Bitpax’ 2333+032| 571 MH |2567+0,12| 5,20 MH
‘Ko3up’ / ‘Sebastian’ 2237+025| 1,56 MH |2287+059| 578 MH
‘Kosup’ / ‘MIN Mupocnas’ 23,70+052 | 0,61 ng |2310+0,10| 3,87 MH
‘Ko3up’ / ‘CDC Rattan’ 23,50+0,26 | -0,33 ny |2210+061| -0,11 ny
‘Condor’ 24,44 + 0,37 - - 22,00+ 0,20 - -
‘Condor’ / ‘Ko3zup’ 23,97 £ 0,42 | 0,66 ng |2680+026| 580 MH
‘Condor’ / ‘Bitpax’ 21,23+0,83 | -0,85 HO |23,23+0,15| 15,80 MH
‘Condor’ / ‘Sebastian’ 20,60 £ 0,10 | 0,47 ny |21,13+0,15| 0,46 ny
‘Condor’ / ‘MIN Mupocnas’ 24,63 +0,15 | 2,64 MH |23,03+£0,12| 3,82 MH
‘Condor’ / ‘Rattan’ 24,79 +050 | -0,74 HO [26,00+0,10| 1,93 MH
‘Bitpax’ 20,97 £0,81 - - 21,83 £ 0,40 - -
‘Bitpax’ / ‘Ko3up’ 2333+031| 571 MH ]23,90+0,20| 3,27 MH
‘Bitpax’ / ‘Condor’ 21,10+ 0,53 | -0,93 HO |2257+025| 7,80 MH
‘BiTpax’ / ‘Sebastian’ 21,73+055| 1,86 MH {22,00+0,10| 1,11 MH
‘BiTpax’ / ‘MIN Mupocnas’ 2339+0,34| 0,50 ny 12290+0,36| 4382 MH
‘Bitpax’ / ‘CDC Rattan’ 2197 £0,55 | -0,67 HO |23,07+0,06 | -0,15 ny
‘Sebastian’ 19,20 £ 0,72 - - 18,80 + 0,44 - -
‘Sebastian’ / ‘Kosup’ 22,40+0,10| 1,59 MH |22,40+0,10| 5,00 MH
‘Sebastian’ / ‘Condor’ 20,60 £ 0,10 | 0,47 ny 12220+010, 1,13 MH
‘Sebastian’ / ‘Bitpax’ 20,77 £0,15| 0,77 ng 1{2043+0,07| 0,07 ny
‘Sebastian’ / ‘MIN Mupocnas” | 23,20+0,10 | 0,60 ng |{2247+021, 1,97 MH
‘Sebastian’ / ‘CDC Rattan’ 24,33+038| 0,30 ny 12373+032| 0,66 na
‘MIN Mupocnas’ 24,20+ 0,70 - - 21,27 £ 0,84 - -
‘MIN Mupocnas’ / ‘Ko3up’ 24,77 1,06 | 1,45 MH 120,83+0,59| 0,31 ny
‘MIN Mupocnas’ / ‘Condor’ 23,93 +0,06 | -3,30 HH |22,80+0,10 3,18 MH
‘MIN Mupocnas’ / ‘Bitpax’ 23,83+0,76 | 0,77 ng |2320+0,10| 5,89 MH
‘MIN Mupocnas’ / ‘Sebastian” | 25,13 +0,46 | 1,37 MH |2337+£035| 270 MH
‘MIN Mupocnas’/ ‘CDC Rattan” | 26,57 £ 0,47 | —0,63 HO |2520+0,70| 1,27 MH
‘CDC Rattan’ 27,10+ 0,92 - - 24,73 £1,29 - -
‘CDC Rattan’ / ‘Ko3zup’ 22,80+0,10 | -0,58 HO |22,78+0,45| 0,17 ny
‘CDC Rattan’ / ‘Condor’ 22,21+0,26 | —-2,68 HH |2533+1,67| 144 MH
‘CDC Rattan’ / ‘Bitpax’ 23,53+0,23 | -0,16 ny |2505+133| 1,22 nH
‘CDC Rattan’ / ‘Sebastian’ 24,77 £0,41 | 041 ny 12539+074| 1,22 MH
‘CDC Rattan’ / ‘MIN Mupocnas’ | 22,84 +0,38 | —-1,94 HH |2436+029| 0,78 na

Mpumitka. HH — HeraTuBHe HapfOMiHyBaHHS,

HL, — HeraTuBHe AOMiHyBaHHsA, MY — npomixHe

ycnafkysaHHs, M1 — no3utueHe fomiHyBaHHs, [H — no3uTMBHE HALAOMiHYBAHHS.

KoedimieHT Kopeasarii OyB HeTZOCTOBipHUM
(r = -0,22 = 0,49), a ToMmy He MOKHa OIHO-
3HAYHO CTBEPAKYyBaTH [OOMIHAHTHI YM peIe-
cuBHi ederTu 36imbIIyBasu o3Hary. OTike, y
IIbOMY Pas3i MOKYTh MaTH MicIle JOMiHAHTHI Ta
(ab0) pemecuBHi ederTH, 110 34aTHI AK 301iJIb-
IIyBaTH O3HAKY, TaK i 3MeHIIIyBaTH Ii.
I'pacdiunuit anasi3a perpecii KoBapiaHcu
(Wr) ma Bapiancy (Vr) mik cepemuim sHaueH-
HAM O0aTbKiBCBKMX KOMIIOHEHTIB i ri6pumaiB
YBTrOIMKYETHCA 3 OCOOJIMBOCTAMM, BUSIBJIEHU-
MU 3a apaMeTpaMu TI'eHeTHWYHOl Bapialiii, Ta
momoBHIOE iX (puc. 1). Koedimienr perpecii y
Cxewmi I 3a 2019 p. cranoBus b = 0,928, a 3a
2020 p. — b =0,97. To6To B 00uABa POKU MiK
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JOKyCaMM BUSBJIEHO BiIIIOBiAHICTL afUTUBHO-
moMmiHauTHi cucrtemi. ¥ Cxewmi II 3a 2019 p.
3HaueHHA KoedilienTa perpecii 6yso mocto-
Bipuo Bucoxkum (b = 1,00), a ToMy KOHTPOJb
O3HAKW TaKO)X BM3HAYABCA aJUTHUBHO-IOMi-
HaHTHOIO cucrtemoio. Ogaak y 2020 p. Koedi-
mieuT perpecii 6yB HemocToBipuuMm b = 0,16,
10 BKaldye Ha CUJBbHUI IIPOAB HeaJeJIbHOI
B3aemozii. KommimemenTapHuii emicras 4iTKoO
nomMiTHO Ha rpadiky 3a 3MiHOIO HaXUJay JiHIiI
perpecii o oci Vr.

Or:xe, Ha OCHOBi aHaJ/Iidy mapameTpiB reHe-
TUYHOlI Bapiallii Ta rpadikiB perpecii moxkHa
3poOuTH BUCHOBOK, ITo y Cxemi Il mia remis
OyJia OiJBII CKJIAMHOIO, a i1 XapaKTep 0iJabIIToI0
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Tabauys 3

NapameTtpu reHeTMyHOi Bapiauii 3a KinbkicTio 3epeH y Konoci B F_ aumeHio aporo

MapameTpu reHeTU4HOi Cxema I Cxema II
Bapiauii 2019 p. 2020 p. 2019 p. 2020 p.
D 1,02 4,64 8,19 4,04
H, 6,61 4,99 6,66 10,02
H, 4,13 3,38 4,44 9,38
F 2,55 2,94 6,76 2,06
\/HI/D 2,54 1,04 0,90 1,57
(N4DH, + F)/(N4DH, - F) 2,93 1,88 2,69 1,39
H,/ 4H, 0,16 0,17 0,17 0,23
r[(W+V);x] -0,79 +£0,30 | -0,58 + 0,41 | -0,22 + 0,49 | -0,76 + 0,32
F-P 0,78 0,86 0,26 2,06

Mpumitka. D - aguTueHi edektn, H i H, — edektin fomiHyBaHHs, F — nokasHuK BigHOCHOT
4acToTU po3nofiny [OMiHAHTHMX i peuecuBHux anenis, YH,/D - cepepHiit cTyniHb

AOMiHyBaHHs BioKycax, (V4DH, + F)/

4DH, - F) —cnisBigHOWEHHA 3aranbHOTKiNbKOCTI

AOMIHAHTHUX anenis Ta peuecusHux, H,/4H, — cepefiHe 3HadyeHHs anenis y nokycax,
r[(W+V); x] — nokasHuk cnpsamoBaHOCTi AOMiHyBaHHf, F —P — nokasHuk Hanpsmy

LOMiHYBaHHS.

Miporo 3MiHIOBaBCA Yy PiBHI POKM JOCJiAKeHb.
Tak, crmocrepirajau 3aMiHy agUTHUBHO-IOMiHAHT-
HOI cHucCTeMU KOMILJIEMEHTAPHUM eIlicTasoM,
HeIlOBHE AOMiHYBaHHA y JIOKycax — HaJAOMi-
HYBaHHAM, OJHOCIPAMOBAHICTH AOMiHYBaHHA

Y HAIPSAMKY 30i7bIIIeHHSA 03HAKHW — Pi3HOCIPS-
MOBaHiCTIO JOMiHYBaHHA.

XapaKTepuUCTUKY IIMBOBApPHUX COPTiB AUuMe-
HI0 sporo (Cxema I) 3a edpekTamm saraabHOL
KombOimamiiaoi sgatHocti (3K3) momano ma pu-

35 4,0
3,0 3,5 ABTV
2,5 3,0
2,0 25
- 15 ABrvp N
10 =20 MITT 1“”('!-1:5}h':-
0,5 1,5 dyuench HL‘.IIL:i.‘:
0,0 | Bearix  Datcha 10
0'5 S :-:;'1‘:'!1:“ 0’5 . |J.3|:'|1:I
1,0 ' 0,0
00 05 1,0 15 2,0 2,5 3,0 35 0,0 0,5 1,0 1,5 2,0 2,5 30 35
Vr Vr
2019 p. 2020 p.
P Cxemal P
6,0 6,0
55 55
5,0 5,0
4,5 “Sebastian 4,5
4,0 4,0
3,5 Condor 3’5
§ 3,0 CC Rattan § 3,0 Bebastian

2,5 2,5
2,0 Koanp ; 2,0 MITT Munpocnan
15 P pBrrpak 15 . 2 Condor Koanp
10} MU Mitpocian 1,0 CDCRatan - Bivpae
051" 05}
0,0t 0,0

0005 1,0 1,5 2,0 25 3,0 3,5 40 45 50 55 6,0

Vr
2019 p.

0005 1,0 1,5 2,0 25 3,0 3,5 40 4,5 50 55 6,0

Cxema II

Vr

2020 p.

Puc. 1. Tpadiku perpecii Wr / Vr ana kinbkocTi 3epeH y konoci B F, aumeHio aporo
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cyHKY 2. HafibijbIll epcIeKTUBHUMU OJISI Ce-
JEeKI[il € TeHOTUNM 3 BUCOKMMHN 3HAUEHHSIMHN
3K3 3a pisaux ymoB BupoIyBaHHsA. [[ocToOBip-
HO BHuCOKi edexTu 3K3 B 00111Ba pOoKU BigMiueHO
y copty ‘Quench’. ¥V copry ‘Asryp’ y 2019 p.
3K3 6yna mocroBipHO BuCOKOIO, a y 2020 p.

MMO3UTUBHOIO, ajie HeJOCTOBipHOIO (CepeaHbOI0).
V copris ‘Datcha’ Tta ‘Gladys’ y pisuHi poxm
edpextn 3K3 3MiHOBAINCH BiJi JOCTOBIipHO BU-
COKMX [JO0 HOOCTOBipHO HU3bKMX. CrabdiabHO
Hu3bKi edpextn 3K3 mamnu copru ‘MIII Turyn’
i ‘Beatrix’.

2,07 T
1,61 l
1,24 I
0,8 T
Q2 04 - L |
5" L
|
E 0,0 T
£ I
w —0,47 —‘7 L —‘7 T [ 2019 p.
-087 [ L i Il T 2020 p.
il
-1,2 L
-16° ‘MIN Tutyn’ ‘Beatrix’ ‘Datcha’ ‘Quench’ ‘Gladys’ ‘ABryp’

KomnoHeHTH CXpelyBaHHA

Puc. 2. EpexTn 3aranbHoi kombiHauinHoi 3gaTHocTi B F, AuMeHIo Aporo 3a KinbKicTio 3epeH y Konoci (Cxema I)

¥V Cxewmi Il gocTroBipHO Bucoki 3HauerHsa 3K3
B 00mBa poKu BuABJeHo y copty ‘CDC Rattan’
(puc. 3). Haa copry ‘Kosup’ smauenna 3K3
OyJiu MOBUTUBHUMH, ajie Ha MeXXKi JoCTOBipHOC-
Ti i3 cepemmimu. ¥V copriB ‘MIII Mupocaas’ i
‘Condor’ eperxru 3K3 BapiroBasuca Big mocTo-
BipHO BMCOKMX OO JOCTOBipHO HU3LKUX, ajie Y
KOJKHOTO B PisHi poKu. ¥ copTiB ‘Bitpax’ i ‘Se-
bastian’ BusiBiieno Husbry 3K3 Ak y 2019-my,
Tak i y 2020 p.

2,04
1,61
1,24

0,8+

Y Cxewmi I B 00ugBa POKM He BUSABJIECHO KOM-
OiHariii i3 MOCTOBIipHO BHCOKMMM KOHCTAHTAMMU
cuenudivaoi xombimarifinoi smatmocti (CK3)
(Tabs. 4). BapitoBaHHA Biff ZOCTOBipHO BUCOKUX
IO TIOBUTUBHUX, ajie HeJOCTOBipHUX (cepemHix)
3HaueHb BHUABJEHO y KombOiHamisx ‘Datcha’ /
‘Beatrix’, ‘Gladys’ / ‘Beatrix’, ‘Asryp’ /
‘Quench’ i ‘Asryp’ / ‘Gladys’. V¥V pertu Kom6i-
Haiii xoucranTu CKC BapitoBasmcsa Binm Buco-
KX 0 HUBBKUX ab0 IMOPOKY OyJIM HU3HLKUMU.

Edektn 3K3
o
b

~04-
-0,8

‘Kozup’

‘Condor’ ‘Bitpax’

72020 p.

!t

m 2019 p.
‘Sebastian”  ‘MIN Mupocnas’ ‘CDC Rattan’

KomnoHeHTH cxpeluyBaHHs

Puc. 3. EpexTn 3aranbHoi kombiHauiinHoi 3paTHocTi B F, AuMeHIo aporo 3a KinbkicTio 3epeH y konoci (Cxema II)
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Tabauys 4

Koncrantn cneundiunoi kombiHauiiHoi 3gatHocTi B F,
AYMEeHI0 APOro 3a KinbKicTio 3epeH y konoci (Cxema I)

KoMnoHeHT Pik KoMnoHeHT cxpellyBaHHs
cXpelyBaHHs ‘MIN Tutyn’ | ‘Beatrix’ | ‘Datcha’ | “Quench’ | ‘Gladys’
Beatriy | 2019|077
2020 | -0,35
‘Datcha’ 2019 | -053 | 0,15
2020 | 0,28 1,43
Quencty | 2019 020 | -103 | 114
2020 045 | -0,79 | -0,85
Gladys 2019 | -055 | 0,61 | —0,33 | 0,04
2020 -022 | 021 | -051 | 034
Aarvo’ 2019 | 050 | -051 | -0,43 | 0,13 | 031
BIyp 2020 -0,16 | -0,50 | -0,36 | 0,85 | 0,17

Mpumitka. 2019 p.: HIP, - 0,35,2020 p.: HIP, - 0,60.

¥V Cxewmi II Bucoki sHauenusa koHcrant CK3
y 2019-my i 2020 p. Oynm B KomOiHaAIiax
‘Condor’ / ‘Kosup’, ‘Birpax’ / ‘Kosup’ i ‘CDC
Rattan’ / ‘Sebastian’ (Tab6a. 5). Big Bucoxux
IO cepedHiIX KOHCTAHTHU BapiroBajaucsa y Kombi-
mamii ‘MIII Mupocaas’ / ‘Sebastian’. Cepezn-

KoHcTanTu cneyundiuHoi KombiHayiitHoT 3gaTHocTi B F

HiMu 1mopoKy 6yau KoHctauTu CK3 y Kombina-
it ‘MIII Mupocanas’ / ‘Bitpax’, ‘CDC Rattan’
/ ‘Condor’, ‘CDC Rattan’ / ‘Birpa:x’. ¥ peritu
Kombinamiit koucrautu CK3 BapitoBammcsa Bif
cepemHiX M0 HM3bKHX abo Oyau HU3BKUMHU Y
KOYXHOMY 3 POKiB JIOCJIiI;KeHb.

Tabauys 5

 AYMEHI0 Aporo

3a KinbKicTio 3epeH y konoci (Cxema II)

KoMnoHeHT Pi KomnoHeHT cxpeliyBaHHs
CXpellyBaHHA ‘Kosup’ | ‘Condor’ | ‘Bitpax’ | ‘Sebastian’ | ‘MIN Mupocnas’
‘Condor’ 2019 | 1,25
2020 | 2,45
“Birpaw’ 2019 | 0,76 | -0,52
2020 | 1,35 | -0,87
‘Sebastian’ 2019 | -0,40 | -1,29 | -0,22
2020 | -0,05 | -1,35 | -0,79
‘MIN Mupocnas’ 2019 | -0,56 | 0,38 0,13 0,47
2020 | -1,38 | -0,76 0,39 1,01
. , 2019 | -1,06 | 0,18 -0,15 1,44 -0,42
(DCRattan’ | 5020 | 237 | 052 | —0,07 | 118 074

NMpumitka: 2019 p.: HIP, - 0,48, 2020 p.: HIP, - 0,55.

BucHoBKuU

BusBaeHo Bci MOMKJIMBI TUOM ycmagKyBaH-
HA KIJBKOCTi 3epeH y KO0JOCi 3a MOKa3sHUKOM
cTyneHs (DeHOTHUIIOBOTO AOMiHYBaHHA. Y dYac-
TUHN KOMOiHAIifi BCTAHOBJEHO B3MiHY THIIY
ycIaAKyBaHHA 3aJIedKHO BiJ] pOKY JOCJiKeH-
Ha. Ha#ibineiry KinbKicTh KoMOiHAIiH i3 HaA-
IOMiHYBaHHAM B 0O0MIBA POKM BigMiueHo y
KoMOiHAIiAX  CXpeIlyBaHHS IIMBOBApPHOTO
IJIIBYaCTOTO OCTHCTOTO copTy ‘ABrTyp’ Ta 6es-
octoro copry ‘Koaup’.

3a mapamMeTpaMu reHeTHUHOI BapiaIii y cxemi
CXpelllyBaHb IIMBOBAPHUX COPTiB BiJg3HaAUYEHO
BiIIIOBiAHICTE aIWTHUBHO-IOMIiHAHTHIN MomeJi,
HaJJOMiHYBaHHA i JOMiHyBaHHA B JIOKycaxX Ta
OHOCIPSAMOBAHICTD JOMiHYyBaHHSA Ha 301/ILIIEH-
HA 03HAKU, 3yMOBJIeHe JOMiHAHTHUMU edeKTa-
Mu. Y cxeMi cxpellyBaHb Pi3HMX OOTaHIUHUX
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pisHOBHAHOCTEH cHocTepiraam OiJbINI CKJIATHY
Iifo reHiB Ta ii 3miHmy y pisHi poKu (30Kpema
aJIUTUBHO-IOMiHAHTHOI CCTEeMH — KOMIIJIeMEH-
TapHUM eIliCTa30M, HEIIOBHOTO AOMiHyBaHHA —
HaJIAOMiHYBaHHSM, OIHOCIIPAMOBAHOCTI JOMi-
HYBaHHSA Ha 30iJIbINTeHHSA O3HAKW — PisHOCIPA-
MOBAaHICTIO). 3arajioM BUSBJIEHI 3a IIapamMeTpa-
MU TeHeTHMYHOI Bapiarlii ocoGJIMBOCTI BKa3yoTh
Ha 3HaUHe PiBSHOMAaHITTA y CHiBBiAHOIIIEHHI J0-
MiHaHTHUX i perecuBHUX e(eKTiB, OB’ A3aHUX
i3 piBHEM IPOABY O3HAKHU Y 3aJIyUYeHUX A0 CXpe-
IIyBaHb KOMIIOHEHTIB.

AK edexkTuBHI TeHeTHMYHiI [Kepeiia MmJid
301JIBITIEHHA KiJBKOCTi 3epeH y KOJIOCI MOXKYTh
0yTH BUKOPHUCTAHI COPTU 3 BUIIOIO, ITIOPiBHAHO
3 igmumu, 3K3: miriBuacTi ocTHCTi COPTU ITUBO-
BapHoro Hampamy ‘Quench’ i ‘Asryp’, roJo-
s3epHU i 6e3octuii coptu ‘CDC Rattan’ ra ‘Ko-
3up’ BigmosimHO.
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Ha ocuoBi xomcranT CKC 0inbin mepciex-
TUBHUMH [OJIA IIOAJIBIIOI ceJeKIiiiHol poboTu
y IIpolleci CTBOPEHHA IJIIBYUACTUX OCTUCTUX
coptiB € kombOimamii ‘Datcha’ / ‘Beatrix’,
‘Gladys’ / ‘Beatrix’, ‘Asryp’ / ‘Quench’ i ‘As-
ryp’ / ‘Gladys’ (muBoBapuoro Hampamy), ‘MIIL
Mupociaas’ / ‘Sebastian’ (sepHodyparkHOrO
HampaMmy); 6es3ocTtux miriBuactux — ‘BiTpam’ /
‘Kosup’; octuctux ronosepuux — ‘CDC Rattan’ /
‘Condor’. MoauBuii n00ip i3 HigBUIIEHOO
KiJIbKiCTIO 3epeH y KoJioci pisHuX (opM B on-
HUX 1 TMX caMuX KomOiHamiax: maiBuacTmx i
rojmo3epaux octuctux — ‘CDC Rattan’ /
‘Sebastian’, mriBuacTux octueTux i 6e30CTUX —
‘MIII MupocaaB’ / ‘Birpa’, yciXx MOXKJIUBUX
KomOiHaIii (mIiBuacTUX OCTUCTHX, ILJIiBUAaC-
TX 0€30CTUX, TOJO3EPHUX OCTHUCTUX, T'OJ03€EP-
Hux 6esoctux) — ‘Condor’ / ‘Kosup’ i ‘CDC
Rattan’ / ‘BiTpax’.

BusBieni ocob6imBocTi ycmagKyBaHHSA KiJb-
KOCTi 3epeH y KOJIOCi Ial0Th 3MOTI'y OITUMAaJIbHO
KoMOinyBaTu OaTbKiBCbKi KOMIIOHEHTH CXpe-
IIyBaHb Ta IIPOBOAUTHU I[1JIECHPSAMOBAHUN I0-
6ip Ha 30iJbIIIeHHA O3HAKM Y IIPOIIECi CTBOPEH-
HA COPTiB PidHUX HANPAMiB BUKOPHUCTAHHA Ta
0OTaHIYHUX Pi3HOBUIHOCTE.
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Purpose. To reveal the peculiarities of inheritance of ker
nel number per spike in crosses of spring barley cultivars of
different origin, purpose of use and botanical varieties, as
well as to distinguish effective genetic sources for impro
ving the trait. Methods. The study was carried out at the
V. M. Remeslo Myronivka Institute of Wheat of National Acad
emy of Agrarian Sciences of Ukraine in 2019 and 2020. In F,
of spring barley in two diallel crossing schemes the degree
of phenotypic dominance, parameters of genetic variation,
and combining ability for kernel number per spike were de
termined. Results. According to the indicator of the degree
of phenotypic dominance, all possible types of inheritance
of kernel number per spike were identified. In a number of
crossing compositions, a change in the type of inheritance
depending on the conditions of the year was revealed. Most
combinations with overdominance in both years were noted
in crossings of the covered awned cultivar Avgur’, as well as
the covered awnless cultivar ‘Kozyr’. According to the pa
rameters of genetic variation in crosses of malting varieties
(covered awned), correspondence of the additive dominant
model, overdominance and dominance in loci, as well as

192

unidirectional dominance to increasing of the trait caused
by dominant effects were revealed. When crossing cultivars
of different varieties, a change in gene action in different
years was found. In particular, additive dominant system
changed to complementary epistasis, incomplete dominance
to overdominance, unidirectional dominance to increasing
of the trait to multidirectional dominance. The genetic
sources of increased general combining ability were identi
fied, as follows: covered awned malting cultivars ‘Quench’
and ‘Avgur’, the naked awned cultivar ‘CDC Rattan’, as well as
the covered awnless cultivar ‘Kozyr’. Based on the constants
of specific combining ability, the most promising crossing
combinations for further breeding efforts were determined.
Conclusions. The identified peculiarities of the inheritance of
kernel number per spike make it possible to optimally combine
parental components of crossings and carry out directional
selection to increase the trait when developing spring barley
cultivars for different use and different botanical varieties.

Keywords: Hordeum vulgare L; degree of phenotypic domi
nance; parameter of genetic variation; combining ability; ge
netic source.
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OuiHKa copTiB Ta NepCcneKTUBHUX NiHIN NweHuLi 03MMoi
MUPOHIBCbKOT ceneKuii 3a NOKasHUKaMu AKOCTi 3epHa

P. I. Tonko?, I. M. KoBanuwunHa?
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Mera. Ouinutn coptv ‘MIN Acconv, ‘banaga MupoHiscbka’, ‘Tpauis Mupoxiscbka’, ‘MIN H0Bineiina’, ‘MIN JNapa’, ‘MIN
OHinpsHKka' Ta copTt cTtaHpapT ‘MoponsaHka i nepcnekTUBHiI cenekuiiHi ninii ‘Eputpocnepmym 55023’, ‘NlioTecueHc 22198,
‘NMioTecueHc 37519, ‘Motecuyerc 60049" i ‘JliotecueHc 60107  nweHMyi 03MMOT MUPOHIBCbKOT cenekLii 3a NOKa3HMKaMU AKOCTI
3epHa. Metoau. locnigxeHHs npoBoanamn Bnpoaosk 2019-2021 pp. y cenekuinHin ciso3mivi nabopartopii cenekuii oaumoi
nuweHuli MupoHiscbkoro iHCTUTYTY nweHuyi imeHi B. M. Pemecna HAAH Ykpainu. OcHOBHi meToaM gocnifxeHs — nabo
paTOpHUI, NONBOBMIA Ta aHANITUYHUIA, LONOBHEHT BUMipamu, NigpaxyHKamu i cnocTepexeHHamu. Pesynbratun. 3a BMmicToMm
6inka NpoTAroM nepworo CTpoKy CiBOM kpalwumu 6ynu Taki cenekuiitHi niHii: ‘Epurpocnepmym 55023 (11,9%), ‘NlioTecueHc
55198" (12,8%), NlioTecueHc 37519 (11,7%) Ta ‘NioTecueHc 60107’ (10,7%). YnpoaoBk Apyroro CTpoKy ciBbu Kpawmmu copTa
MU Ta cenekuinHumu nitiamu Bussuance: ‘Tpauis MUP’ (11,4%), ‘MIN Orinpsaxka’ (12,3%), ‘Eputpocnepmym 55023 (12,3%),
ToTecueHc 55198 (11,4%), ‘MoTecueHc 37519 (12,3%) Ta ‘NliotecueHc 60049" (12,8%). 3a nokasHMKOM cknonogibHocTi
3epHa NpoTAroM Neploro CTpoKy ciBGM MoxHa Buginutu: ‘banapa MUP’ (86,7%), ‘MIN Napa’ (89,3%), ‘MIN OHinpsHka’
(87,3%), ‘Eputpocnepmym 55023" (86,3%), ‘NioTecueHc 55198" (94,3%) Ta ‘MioTecueHc 37519 (91,0%). Bnpoposx apyroro
cTpoky ciB6u — ‘banaga MUP’ (86,7%), ‘Tpauis MUP’ (79,3%), ‘MIN Naga’ (85,0%), ‘MIN LHinpsHka' (81,7%) i cenekuiitHi ninii
‘NMotecueHc 55198’ (80,7%) Ta ‘NioTecueHc 60049 (81,3%). 3a BMicTOM cupOT KnelKoBUHU BUoKkpemaeHo copT ‘Tpauis MAP’
(26,2%). Y BCix pocnipKyBaHMX cenekuiiHux NiHii 3Ha4eHHsA NOKa3HWKa BMiCTY CMpOT KNeiiKoBMHYM BapiloBanocs Big 26,0 fo
29,9%. MpoTarom Apyroro CTPOKy CiBOM BULWMIA BifCOTOK BMiCTY CMpOT KNeilkoBUHYM BigMiveHo y copTis ‘Tpauis MUP’ (29,9%)
Ta ‘MIN OHinpsanka’ (27,4%) i cenekuintHux niiin ‘Epurpocnepmym 55023" (28,4%), ‘NiotecueHc 55198" (27,4%), ‘NlioTecueHc
37519 (27,1%) i ‘NMioTecueHc 60049 (29,1%). BuUCHOBKM. BNpoaoB TPbOX POKiB CNOCTepexeHb NOrofHi yMOBY BiApi3HANMCA
3a KiNbKicTio onajiB Ta CyMOK aKTUMBHMX TeMnepaTtyp AK y nepiof Beretauii, Tak i B nepiof, UBITIHHA — [OCTUraHHA, WO
CYTTEBO BM/IMHYIO Ha pe3ynbTaTh aHaNi3y sAKiCHUX MOKA3HMKIB 3epHA COPTiB Ta NEPCNEKTUBHUX NiHIN NMWeHMUi 03UMOi.
MpoaHanisyBaBlWM OTPUMAHi pe3ynbTaTh, MOXHA BUAIAUTKU copTu ‘Tpauis MUP" i ‘MIMN OHinpsaHKa', a TakoX cenekyinHi niHii
‘EP 55023’,"JIIOT 55198’, ‘NIKOT 37519" i “JILOT 60049’, wo nepeBuwyBanu copt ctaHaapT TogonsHka' Ta cepegHE 3HAYEHHSA MO
LOCANiny 3a TaKUMM OCHOBHUMMU NOKA3HUKAMM, K BMIiCT BifiKa Ta KNeiKoBUHM, CKNonoaibHicTb i maca 1000 HACiHUMH.

Knrouosi cnosa: nweHuys o3uma; copm; cenekyiliHi iH1i; NOKA3HUKU SKoCmi; OI0K; KAeliKoBUHA; UBIMIHHA; 00CMU2AHHS.

0aMmu HaKOIMMYEeHHSA POCIMHHOrO OijKa HaJe-

Bctyn

BinbiricTs cydyacHMX HPOTHOBIB CTBEDIIKY-
I0Th, 110 3MiHa KJiMaTy COPUUYMHUTH 3HUMKEH-
HS PiBHS mpomoBOJsbuOi Oesmeru [1] Ta y maii-
OyTHBOMY 30iJbIINTh KiJbKiCTh JIOAEH, II0
roJIOOYIOTH [2].

HedimuT 6inka — ogHa 3 HAUTOCTPIIIINX TIPO-
O0sem cyuacHocTi. CBiToBe CIOKMBAHHS IHOTO
Ha OYITy HAaceJeHHS CTAHOBUTH IpubdansHo 60 r
Ha 100y 3a Oiomoriunoi mopmu 70 r. I3 3arajb-
HOI KismbKocTi BMpPOOGJIIOBAHOTO Yy CBiTi 6ijKa
75% mnpunagae Ha O6iJIOK POCJIUHHOIO II0XO-
IKEeHHs. 3epHOBi KyJabTypHu 3a0e3meuyIioTh Ha-
CeJIEHHsI 3eMHO1 KyJIi 6iJIKoM y cepeqHbOMY Ha
50-60% [3]. ¥V cinbcbkoMYy rocmomapcTBi mpo-
BimHe MicIle cepen XJIiOHMX 3JaKiB 3a MacIITa-
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JKUTh mmreHuni — maixe 20% o6’emy iioro
BUPOOHUIITBA.

Hwuni BimoMo mpo HEmMOOAMHOKI BuUHOAaAKWM,
Kouu BMicT 6isnka ctaHoBuTh 8,0—9,5%, a Mixk-
HapOJHi 3epHOTpeliepu KYIyIOTh HE CTiJIBKU
30iKoKA, CKiMIBbKHM BMicT Ginka y HBOMY [4]. 3a
maaumu O. I. Pubanku ta B. B. Moprysna [5], B
ocTaHHI poxku mpubausHo 8% sepHa MHIMEHUIT]
M’AKOI 03MMOI 3 HiBAHA YKpaiHM MaJud OIITH-
MaJIbHi AJA XJi00meKapHOl IPOMMCJIOBOCTI II0-
KasHuKHU AKocTi. [[o Toro Kk, cBiToBa Kpusa ue-
pes maHIeMio Ta BilichKoBa arpecisa Pocificbkoil
depepairii cnpuunHNIN B YKpaiHi ueprose 370-
posxkuanua TMI] (cisibchrKorocmomapchKi ToBap-
HO-MAaTepiaJbHi IiHHOCTi, 00iroBi 3acoOu BU-
po6uuiiTBa) Ta IIMM (maamBHO-MaCcTUILHI Ma-
Tepiaau), a TaKoK IMpoOJeMu, MOB’sI3aHi 3 Bij-
CYTHICTIO HOPMAJIbHOI POOOTH MOPCHLKUX IIOPTiB
i JgorictTmyHMX MapuipyTiB. Bce 1e cTBopioe
epeayMOBHU JJIsI PO3BUTKY BUPOOHUIITBA 3epHA
OIIeHUIlI BUCOKUX KaTeropiil Ta AK pesyjabTaT
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30iJIbITTEHHST PeHTa0eJabHOCTI CiJIBCHKOTOCHO-
ITapChbKOl MPONYyKITii.

Bwumict 6iiKa Ta KJIEMKOBMHU B 3€PHi CIIagKO-
€MHi i 3HaUHOIO Mipoio 3aJjiekaTb BiJ COPTY
KyasTypu [6].

CeneKIlia ImIEHUIIi 03MMOI BIIPOAOBYK OCTAH-
HiX JecATHUpiYb CHpPsSMOBaHa HA IIiJBUIIEHHS
BPOXKATHOCTI, IIT0 HE 3aByKIU CYIPOBOAKYETHCS
MOKPAIleHHAM SKOCTi 3epHA, aJKe OTJHOYACHUMI
I0o0ip TeHOTUIIIB Ha HPOAYKTHBHICTH, SKIiCTH i
CTifiKicTh mpoTy GiOTMYHMX Ta a0iOTMYHUX UMH-
HUKIB € CKJIaJHIM 3aBIaHHAM Yepe3 HasgBHI MidK
HUMU 3BOPOTHiI KopesdAllilini sasesxkHocTi. Tex-
HOJIOTIYHO IIiIBUINEHHSA SAKOCTLI Ta HPOAYKTHUB-
HOCTi 3€epHa IIIeHWIi 03MMOI MOKHA OOCATTH
Iig00poOM aJAaNTHUBHUX M0 MiCIIEBMX YMOB COPTiB
3 BigmoBimHOIO cucTeMoio ymoopenHs [7—9].

BupoOGHUIITBO IINIEHUIII BUCOKHWX KaTeropii
cTae Bce OibIll aKTyaJbHUM, a TOMY CEJIEKITili-
Hi ycTaHOBM MAalOTh i Hagaji mpamioBaTHd Ha
CTBOPEHHSM COPTiB, AKi 6 3a0e3mreuyBaji BUCO-
Ki IIOKa3HMKHU AKOCTi 3epHa HaBiTh 3a HecTa-
O0iTBHUX IIOTOJHUX YMOB.

Mema 0docnidxcenv — ominutu coptu ‘MIIIL
Acconr’, ‘Bamaga Muponiscska’, ‘I'pamia Mu-
pouiscbka’, ‘MIII IOsBineiima’, ‘MIII Jlaga’,
‘MIII Juinpauka’, copr-crangapt ‘Ilomonauka’
Ta NEepPCIeKTUBHi cesekiifiai Jimii ‘Epumrpo-
cuepmyMm 55023°, ‘JIrorecuenc 22198°, ‘Jliorec-
nerc 37519°, ‘JIrorecuierc 60049’ i ‘JIroTecienc
60107’ mImeHUITi 03UMOI MUPOHIBCHKOI ceeKIrii
3a MMOKA3HUKAMM SKOCTi 3epHA.

Matepianu Ta MeToAMKa fOCHiIAKEHD

Hocmig:xennasa nmpoBoauiau BIpPomoB:k 2018—
2019 Ta 2020-2021 BereramiiiHuX POKiB y ce-
JeKIinuHiin ciBosmimi mabGoparopii cemerii
osumoi nmieHuni MwupoOHIBCBKOro iHCTUTYTY
nmrenui imeri B. M. Pemecta HAAH Vkpai-
uu (MIII).

Cisanu y nBa crpoxu: 2018 p. — 25 BepecHa
ta 5 :xoBTHA; 2019 i 2020 pp. — 5 i 15 :KoBTHA,
monepesHuK — cosd. Po3MiIlleHHSA TiJISHOK CHUC-
TeMaTUu4YHe, IIOBTOPHICTHL UOTHPHPA30Ba, OO0JIi-
KoBa mioma — 10 m2. Hopma BuciBy — 5 mun
cxo:kmx Hacimwme Ha 1 ra. fIk cranmapT 3amyda-
au copt ‘Ilomonmanka’. ¥ mociaigaxX BUKOPUCTO-
ByBaJsu Taki HoBi coptu: ‘MIII Accoar’, ‘Bama-
ma MuponiBebka’, ‘I'pamnia Muponiseska’, ‘MIIT
IOBineitna’, ‘MIII Jlaga’, ‘MIII Huinpanka’, a
TaKoXK copT-craugaptT ‘Ilomoasanka’ i cesekiii-
Hi gigii ‘Epurpocmepmym 55023, ‘JlroTeciieHc
22198, ‘JIrorecuenc 37519’, ‘JIroreciierc 60049’,
‘JIrorecmernc 60107°.

¥ mporeci 1abopaTopHUX AOCTimKeHb BU3HA-
yaau macy 1000 sepeH, CKJIOMOmiOHICTH, BMiCT
b6imxka Ta cupoi kaekoBuuu, IJIK (iHmexc me-
dopmanii kreiikoBuan) [10].

Poxu pocirimsxenHa BimpisHaamcsa 3a rigpo-
TEPMIiUHUM PeXUMOM i3 HepiBHOMipHUM pPO3MO-
OiJioM omamiB 3a MicANMAMM, IO TaJI0 3MOTY
onep:kaTu o0’eKTHUBHI pesyabraTtu. MeTeopoJo-
riuai ymoBu aHaJidyBaJid 3a JaHMMU IIpUBAaT-
HOl cTaIlioHApHOI MeTeoCTaHIlil, pO3TaIlloOBaHOL
B paxiyci 6 KM Big 1moJriB, Ha IKUX IPOBOAUJIN
IOCHTig:KeHHs, Ta IiAKJIIUeHol A0 TyIo0aJbHOI
cuctemu Meteoblue (Basens, IlIBeitmapis).

Pe3ynbratn gocnigxeHn

Ilepiox 3-piummx mocaim:keHb XapaKTepusy-
BaBCsd JIOCUTH KOHTPACTHUMU TOTOJHUMHU YMO-
BaMHu y (pady KOJIOCIHHS — NOCTUTaHHA, 110 MO-
3HAUYMJIOCh Ha IIOKa3HUKAaX AKOCTi 3epHa COPTiB
OIIeHNIIi 03WMOI II0 POKaX.

[ TOpiBHAHHA HaBeNeHO [MaHi ITOTOJAHUX
YMOB AK OKPeMHUX BereTalliiHUX Ce30HiB, Tak i
mepiony IBITiHHA — HOCTHUTaHHSA, IO Ja€ 3MOTY
OI[IHUTHU, B AKUX yMOBax (popMyBaJucA IMOKas-
HUKMN AKOCTi 3epHa AOCJHiJ)KyBaHUX COPTiB Ta
ceJleKIiNHUX JiHi#A (Taba. 1, puc. 1).

Tabauys 1

Y3aranbHeHi aaHi KinbKocTi onaaiB Ta cymu aKTMBHMX Temnepartyp 3a BeretayiiHummu nepiogamm
(MIN, 2018-2021 pp.)

MokasHuk Kinbkictb | Cyma aktuHux | Kinbkicte | Cyma akTMBHMX KinbkicTb Cyma aKTUBHUX
onapis, MM, | Temnepartyp, °C, | onagis, MM, | Temnepartyp, °C, | onagis, MM, | Temnepatyp, °C,
Nepiog 2018-2019 2018-2019 2019-2020 2019-2020 2020-2021 2020-2021
3a nepiof UBiTIHHA — AOCTUTAHHSA 64,9 893,4 78 987,7 126,8 933,5
3a BereTauiiiHuit nepiog 470,4 2586 377 3003,3 522,5 2575,5

Bereramiitauit ceson 2018-2019 pp. xapakxre-
PU3yBaBCs IOCTAaTHBLOIO KiJIBKICTIO OmamiB mJIs
ollep:KaHHSI CEPEeIHLOT'0 PiBHSI BPOMKAMHOCTI
MIIIIEHUITi, aJjie OyB HAWIIPOXOJIOOHIINIMM 3 yCixX
i yac IMPOXOom:KeHHs (heHOJOriuHMX (hasd IIBi-
Tinuag — gocturaHaa. Cepeaunomo60Ba TeMIepa-
Typa He mepeBuilyBaJja 26,2 °C (omTuMaJbHa).
Taxko:x y nepion nBiTiHHA — HOCTHUTAHHSA BimMi-
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YeHO JIHWINle JBa HPONYKTUBHI mormi (25 MM —
7.06 Ta 11 mm — 27.06), iHmri maau mepeBaskHO
HEITpOAYKTUBHUU xapakrep (Tabiu. 1, puc. 1).
Bereraritinuii cezon 2019-2020 pp. 6yB eKc-
TPeMaJILHO MIOCYIILJINBUM AK BOCEHH, IIT0 HE AAJIO
3MOT'M OTPHMAaTU HOPMAaJbHiI CXOAUW Ta OCIHHE
KYIIiHHSA, TAK i BOPOJOBIK ITOIAJILIIIOTO IIEPioay
Bererarrii y 2020 p. HesBaskarouu Ha HaWHMK-
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ynit Bposkait y 2020 p., sKicHi mOKa3HUKY 3epHA
JOCJIII;KYyBAaHUX COPTIB 1 ceJIeKHMiMHUX JiHii
Oyny HaWBUINMMMU 34 TPU POKHU HOCIiIKeHb,
YOMY CIIPHsJIa HAMOiJbIIa cyMa aKTUBHUX TEM-
mmeparyp 3a Bech mepiox Bererairii (3003,3 °C) Ta
y mepion nBitinaa — gocturauasa (987,7 °C). 3a-
dixcoBaHa KinbkicTh omazmiB (78 mMm) y mepion
IBITIHHA — JOCTUTAHHA CYTTEBO He BILJIMHYJA
Ha opMyBaHHS BICOKOTO BPOKAal0 3epHAa TOCJIi-
IKYBaHUX 3pasKiB, ajie ABa IIPOAYKTHUBHI IOIIi
(monazg 10 MM) cripusaau GOPMYyBaHHIO CEPETHBOL
3a CTPOKaAMM i cOpTaMU Macu THUCAYLI HaCiHWUH —
38,15 r (Tabu. 1, puc. 1).

Bereramifimomy mepiogy 2020-2021, ax i
2018-2019 pp., opuTaMaHHI ONTHMMAaJBHI IIO-
rogHi ymMoBU nJA (GOpMyBaHHS BUCOKHX BPO-
JKalHUX IIOKA3HUKIB AOCHiKYBaHUX COPTiB i
ceJIeKIINHUX JIiHil: cepeHa BpoyKaliHiCTh cTa-
HoBm.JIa 7,7 Ta 6,53 T/ra BigmoBigHo. Ileit mepiox
BilsHmaumMBCcA HaUNOiJBINOI KiJbKicTiO omamiB
AK y (asy nsitinaa — gocturanudg (126,8 mm),
TaK 1 IIpOTATroM YyCbOTo Ilepiony Bereraiil
(522,5 mm). Paza MOJOUHO-BOCKOBOI — BOCKOBOIL
CTHUIJIOCTI XapaKTepusyBaJacd BeJUKOI KiJb-
KicTio omagis (wotupu moiri: 13, 35, 121 10 mm
BiITIOBiHO) 1 HETaTMBHO BILIMHYJIA Ha (DOPMYyBaH-
Hs BUCOKUX IIOKAa3HUKIB sSKOCTi 3epHa (Tabi. 1,
puc. 1). o Toro K, 1eii ce30H OyB HAWIIPOXO-
gopHimuM. Bereramitiamii nepiox 2020-2021 pp.
MaB HAWHM/KYi IIOKAa3HUKM CKJOMOAiOHOCTI Ta
BMicTy OiJiKa y 3epHi OIMEeHUIli 03UMOi.

Amajisyoun IOKasHUKU SKOCTi 3epHa mo-
CIiI)KYBaHUX COPTIB Ta CeJeKI[iNHuUX JiHi#
IIEPIIIOTO CTPOKY CiBOM 3a TpW POKMU, MOYKHA
BiI3HAUMTH, 110 3a MoKasuuKoM macu 1000 ze-
pen Jaiumii ‘Epurpocmepmym 55023’ (45,1 1) i
‘Jliorecenc 55198’ (44,7 1) mepeBUIIlyBaJHU
copr-craggapt ‘Ilomonauka’ (43,2 r) 3a cepen-
HBOTO IIOKasHuKa Imo gocJjainy 42,4 r. 3a mo-
Ka3HUKOM CKJIONOAiIOHOCTI 3epHa cTaHAapT
(81,3%) mepeBuIiyBaau BCi OCIig:KyBaHi cop-
TN Ta ceJexIinui gimii, oxpim ‘MIII Accoxar’
(77,7%). IlokasHuxku BMicTy 6inKa y mocCJIi-
IKYBaHUX COPTiB i siniii BapitoBasuca Bix 9,5
mo 12,8% (copr-crammapt ‘IlomonsHka’ — Ha
piBai 9,0%). ¥V copty ‘MIII Accoaw’ 1eit 1mo-
KasHUK OyB HMKUYNM, HijK y cTaHIApPTYy, i cTa-
HoBuB 8,2%. 3a BMiCTOM KJIEHKOBUHH COPT-
craggapr ‘Ilogonsura’ (24,4%) mepeBuInyBa-
au coptu ‘Bamaga MUP’, ‘T'pamia MHUP’ Ta
‘MIII Ouinpaaxa’ - 25,1%, 26,2%, 25,2%
BigmosigHO, Ta JiHii ‘Epurpocumepmym 55023’
‘JIroreciernc 55198°, ‘JIroreciienc 37519°, ‘Jlio-
Tecrenc 60049’ i ‘JIrorecmenc 60107° — 29,9%,
25,2%, 29,3%, 26,4%, 26,6%, 26,0% Bigmo-
BimHO. Y OijgbIIOCTi COpPTiB Ta CceJNeKIiHMX
JiHi# Bigmiveno Bumuii mokasuuk IIIK, mo-
piBHIOIOUHM 3 KOHTpoJeM (Tadi. 2).

3a Ipyroro CTPOKY CiBOM IIOKa3HUKU MACHU
1000 zepen y mOCJai:KyBAHUX COPTiB Ta CeJeK-
mitEux Jgimiit oynum y memxax 38,9 (‘MIII Ac-
coap’) — 44,2 r (‘JIrorecenc 55198’) — nabau-
sKeHi mo crangaprty (41,2 r). 3a cKJI0OIOAiIOHICTIO
copr-craugapr ‘Ilomonsuka’ (75,0%) mnepesu-
IIyBaJIx MaliJKe BCi JOCJIiIPKyBaHLI cOpTU Ta ce-
Jexiinmi aimii, kpim ‘MIII IOBineiina’ (74,0%),
‘Eputpocuepmym 55023’ (74,0%) i ‘JIrorecienc
60107’ (61,7%). BumicT 6iika y mocaig:KyBaHux
coprTiB i gimiit 6yB y mesxxax 9,8-12,8% i mepe-
puinyBaB craugapt ‘Ilomoasiaxa’ (9,9%). Bu-
KaioueHHA — copT ‘MIII Accoan’ (9,8%). Bumict
cupoi KJIeHKOBUHU y copTy-ctaumapty ‘Ilomo-
asgHKa’ — Ha piBHi 25,4%, a y gocIigKyBaHUX
COPTiB Ta ceJieKIiliHUX JiHill — y Mexax 23,5
(‘JIrorecrenc 60107%) — 29,9% (‘T'panis Mupo-
HiBcbKa’). 3a moxasuumkoMm IJIK Bci mocaimxy-
BaHi copTm Ta JiHil mocTymaJiucs CTaHIaApPTy
‘TIomonauxa’ (79,3), oxpim ‘I'pamia MHUP’ i
‘MIII Ouinpanka’, AKi mepeBUITyBaJl CTaH-
mapt 3a mum noxkasuukoM — 102,3 i 98,0 Bigmo-
Bimmo, Ta gimii ‘Epurpocmepmym 55023 — 90,3
3a cepemHBOr0 3HaueHHA IoKasHmKa [IK mo
mocainy 75,8 (rabi. 3).

BucHoBKM

KonTpacTHi morogHi yMOBHM TpPBLOX MHOCJIi-
IKYBAHUX POKiB CYTTEBO BIJUHYJU HA OTPU-
MaHi pe3yJbTaTU OCHOBHUX IOKa3HUKIB AKOC-
Ti 3epHa mmeHuni osdmmoi. Ilig yac cmocrepe-
JKeHb BUOKPEMJIEHO Ba POKU 3 HOPMAJIbHUMU
MIOTOTHUMM YMOBaMHU AJs1 (DOPMYBAHHS BICO-
KMX BPOKAMHUX Ta AKICHUX IIOKa3HUKiB 3ep-
Ha (2018-2019 i 2020-2021 pp.) Ta onUH eKcC-
TpeMaJIbHO IIOCYINJINBUN BereTaliiHuii ce30H
(2019-2020 pp.). Cymapua KigbKicTh omamiB
IIPOTATOM IBiTiHHA — gocTuranua y 2018-2019
i 2020-2021 pp. cranoBuiaa 64,9 ta 126,8 MM
BiAmOBigHO, 3a MalKe OJHAKOBOIL CyMU aKTHUB-
Hux temnoeparyp (893,4 i 933,5 °C) y anajoriu-
Huit nepioxn. Ilorogni ymoBu B Iieit mepiof cyT-
TEBO BIJIMHYJIM Ha IMOKA3HUKHU CKJOIIOAIOHOCTL
ra IIK, axi y 2018-2019-my Oyau BUIIUMHU,
Hixk y 2020-2021 porax.

3a BMicToM 6iyiKa KpaIuMu IIPOTATOM IIE€PIIIO-
IO CTPOKY ciBOM Oynm Taki cesIeKITifiHi JIimii:
‘Epurpocuepmym 55023’ (11,9%), ‘JIroreciierc
55198’ (12,8%), ‘JIrorectuierc 37519 (11,7%) i
‘JIrorecmienc 60107’ (10,7%) — mepeBuIyBau ce-
penHe sHauenHs 110 gocainy (10,5%) mis mepIoro
CTPOKY. BIIpomoB:K Apyroro cTpoky ciBOm is ce-
pemHiM BHaueHHAM BMicTy O0ilKa IO JOCIigy
11,3% KpallluMu COPTAMH Ta CeJeKIiHHUMU JIi-
Hisimu BusBuiauck: ‘Tpaiia MUP’ (11,4%), ‘MIIL
Huinpsaxa’ (12,3%), ‘Eputrpocmepmym 55023’
(12,3%), ‘JTrorecuenc 55198’ (11,4%), ‘JIroTeciieHc
37519’ (12,3%) i JIroreciienc 60049’ (12,8%).
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Cepen coprTiB i ceseKIiHHMUX JIiHiN 3a MOKAa3-
HUKOM CKJIOIIOAiOHOCTi 3epHa IIPOTATOM IIePIIO-
TO CTPOKY ciBOM Mo:xkHa BumiauTu: ‘Bamaga
MUP’ (86,7%), ‘MIII Jlaga’ (89,3%), ‘MIII duin-
pauka’ (87,3%), ‘Epurpocuepmym 55023’
(86,3%), ‘JIrorecierc 55198’ (94,3%) i ‘JIrorec-
merc 37519’ (91,0%), 3a cepegHBOr0 3HAUEHHS
mo pociainy 86,3%. BupomoB:k Apyroro CTpPoKy
ciBOM KpallmMM cOpTaMH! BUABUJINCH: ‘Bamama
MUP’ (86,7%), ‘T'pamis MUP’ (79,3%), ‘MIIL
Jlaga’ (85,0%), ‘MIII Huinpsauka’ (81,7%); ce-
Jexmivui gimii: ‘Jlrorecenc 55198’ (80,7%) i
‘JIrorectierc 60049’ (81,3%). Cepente 3HAUEHHS
CKJIOIMOAIOHOCTI IO AOCJIiAy IJisi IPYyTOro CTPO-
Ky ciBO6u cramoBuio 78,8%.

CepenHe 3HAUEHHA BMICTY CUPOI KJIEHKOBUHUI
II0 JOCJIi Iy JJIsi IIePIIIOro CTPOKY ciBou — 25,6%,
a y copry ‘Tpamia MUP’ — 26,2%. Has Bcix
JOCJiIKyBAHUX CEJIEKIIIMHUX JIiHIA 3HAYeHHS
TIOKa3HUKa BMiCTy cupoi KJIEKOBUHU BapiioBa-
jgocsa Bixm 26,0 mo 29,9%. Bupomos:K mpyroro
CTPOKY CiBOM BHMINUU BiZICOTOK BMIiCTy cupoi
KJIEHKOBUHU BigmiueHo y coptiB ‘I'pamis MUP’
(29,9%) i ‘MIII Ouinpsauka’ (27,4%) Ta cemek-
miruux ginin ‘Epurpocnepmym 55023 (28,4%),
‘JIrorecrierc 55198’ (27,4%), ‘Jliorecrenc 37519’
(27,1%) i ‘JIrorecmenc 60049’ (29,1%) s3a cepea-
HBOI'0 3HAUEHHHA II0 gocainy 26,8%.
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Purpose. To evaluate the varieties: ‘MIP Assol/, ‘Balada
Myronivska’, ‘Hratsiia Myronivska’, ‘MIP Yuvileina’, ‘MIP Lada’,
‘MIP Dniprianka” and the standard variety ‘Podolianka” and
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promising breeding lines: ‘Erythrospermum 55023’, ‘Lutes
cens 22198, ‘Lutescens 37519, ‘Lutescens 60049’, ‘Lutes
cens 60107" winter wheat of the Mironovka™s breeding ac
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cording to grain quality indicators. Methods. The research
was conducted during the 2019-2021 in the breeding crop
rotation of the winter wheat breeding laboratory of the V. M.
Remeslo Myronivka Institute of Wheat, NAAS of Ukraine. The
main method of research was laboratory and field, supple

mented by analytical studies, measurements, calculations
and observations. Results. The following breeding lines
were the best in terms of protein content during the first
sowing period: ‘Erythrospermum 55023’ (11.9%), ‘Lutescens
55198’ (12.8%), ‘Lutescens 37519" (11.7%) and ‘Lutescens
60107 (10.7%). During the second sowing period, the best
varieties and breeding lines turned out to be ‘Hratsiia Myro

nivska’ (11.4%), ‘MIP Dniprianka’ (12.3%), ‘Erythrospermum
55023" (12.3 %), ‘Lutescens 55198 (11.4%), ‘Lutescens
37519’ (12.3%) and ‘Lutescens 60049’ (12.8%). According
to the grain vitrification index during the first sowing pe

riod, the following can be distinguished: ‘Balada Myronivs

ka' (86.7%), ‘MIP Lada’ (89.3%), ‘MIP Dniprianka” (87.3%),
‘Erythrospermum 55023’ (86.3 %), ‘Lutescens 55198’ (94.3 %)
and ‘Lutescens 37519" (91.0 %). During the second sowing
period, these were ‘Balada Myronivska’ (86.7%), ‘Hratsiia
Myronivska” (79.3%), ‘MIP Lada” (85.0%), ‘MIP Dniprianka’
(81.7%) and breeding lines ‘Lutescens 55198’ (80.7%) and
‘Lutescens 60049’ (81.3%). According to the content of raw
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gluten, the variety ‘Hratsiia Myronivska' (26.2%) was se
lected. For all studied breeding lines, the value of the crude
gluten content indicator varied from 26.0% to 29.9%. Du
ring the second sowing period, a higher percentage of raw
gluten content was noted in the varieties ‘Hratsiia Myro
nivska’ (29.9%) and ‘MIP Dniprianka’ (27.4%) and selection
lines — ‘Erythrospermum 55023 (28.4%), ‘Lutescens 55198’
(27.4%), ‘Lutescens 37519" (27.1%) and ‘Lutescens 60049’
(29.1%). Conclusions. During the three years of observa
tions, the weather conditions differed in the amount of pre
cipitation and the sum of active temperatures both during
the growing season and during the period of flowering and
maturation, which significantly affected the results of the
analysis of grain quality indicators of winter wheat varieties
and promising lines. Having analyzed the obtained results,
itis possible to single out the varieties ‘Hratsiia Myronivska’
and ‘MIP Dniprianka’, as well as the breeding lines: ‘Eryth
rospermum 55023, ‘Lutescens 55198, ‘Lutescens 37519’
and ‘Lutescens 60049’, which exceeded the standard variety
‘Podolianka’ and the average experimental values for such
basic indicators as protein content, gluten content, vitre
ousness and 1000 seed weight.

Keywords: winter wheat; variety; breeding lines; quality
indicators; protein; gluten; flowering; ripening.
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The influence of moistening conditions
and seed treatment with biological preparations
on the growth and yield of winter wheat varieties

M. M. Korkhova*, N. V. Markova, A. V. Panfilova
Mykolaiv National Agrarian University, 9 H. Honhadze St., Mykolaiv, 41400, Ukraine, "e mail: korhovamm@mnau.edu.ua

Purpose. To determine the influence of the moistening conditions and treatment of seeds with biological preparations
Azotofit r, Fitotsyd, Mycofriend r, Orhanik balans Monofosfor on growth processes at the initial plant life stages, formation
of stand density and grain yield of winter wheat varieties. Methods. General scientific, special, field, mathematical
statistical and calculation comparative methods were used for research. Results. The key to a high yield of winter wheat is
in obtaining even stands, forming the optimal density of plant stands at the time of harvesting, taking into account their
survival rates, the coefficient of productive tillering, and the study of new varieties adapted to climate changes. According
to the research results, it was determined that, on average, for 2020-2022, the highest grain yield among the studied
varieties of winter wheat was recorded in plants of the variety ‘Duma Odeska’ (8.38 t/ha) under irrigation in the variant
with pre sowing treatment of seeds with the biopreparation Azotofit r, which was 0.78 t/ha more compared to the control
(treatment with water). In the variant without irrigation, the yield was 6.08 t/ha, which was less than the control by 2.3 t/ha
or 27.4%. Conclusions. The developed elements of the technology of winter wheat varieties growing make it possible to
form the optimal plant density and significantly increase grain yield in the conditions of the Southern Steppe of Ukraine.

Keywords: Triticum aestivum L.; field germination; number of plants; productive tillering; survival; yield.

Introduction

Hamaiunova and others claim that winter
wheat has always been and will continue to be
the most important grain crop in Ukraine [1].
According to the State Statistics Service of
Ukraine, the sown area of winter wheat in our
country amounted to 6.5 million hectares in
2022, which is 6.1% (0.4 million hectares) more
than in 2021. As of August 26, 2022, it was
possible to collect wheat from only 4.6 million
hectares of land area, with a gross harvest of
18.8 million tons of grain against 32 million
tons collected in 2021, which is associated with
hostilities in Ukraine, in particular, mining of
territories, destruction of fields, late imple-
mentation elements of crop care and harves-
ting technology, etc. [2].
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According to the Ministry of Agrarian Poli-
cy and Food of Ukraine, it is predicted that the
area planted with winter wheat for the harvest
in 2023 will decrease by a third from last year,
so the main reserve for increasing the gross
harvest of this crop remains the increase in its
yield. According to V. V. Hamaiunova and
A. V. Panfilova, in order to obtain large yields
of grain that would correspond to bread-making
quality, it is necessary to apply scientifically
based doses of nitrogen fertilizers, the prices of
which are constantly increasing. Therefore, the
authors recommend looking for new ways to in-
crease yield and preserve grain quality [3].

The studies of J. R. Lamichhane, V. V. Bez-
palko, O. Voloschuk and others determined
that the use of biological preparations (mycor-
rhizal agents, biostimulants, biofungicides,
etc.) for pre-sowing seed treatment is one of
the reserves for increasing the yield of winter
wheat grain [4—6]. Thus, according to O. O. Vi-
niukov and co-authors [7], the use of biological
preparations promotes the development of win-
ter wheat plants during the growing season.
The highest coefficients of tillering in the au-
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thors’ experiments were obtained in variants
with seed treatment, namely: on the back-
ground of N, P. and the use of Rost-concen-
trate, on the background of N, P, and the use
of microfertilizer Sizam, which contains trace
elements (manganese, zinc, iron, copper, co-
balt); at the same time, seed treatment contri-
buted to the formation of high yields.

The studies of Kovalenko and others [8] es-
tablished that seed treatment with the biolo-
gical preparation Agat-25, which contains in its
composition inactivated bacteria Pseudomonas
aureofaciens strain H16 titer 3-6X10 10 cells/ml,
biologically active substances with a total ami-
no acid content of 38% and Biocomplex-BTU
on the basis of nitrogen-fixing, phosphorus-
and potassium-mobilizing bacteria, microor-
ganisms with fungicidal properties, macro-
and microelements, increased the field germi-
nation of seeds and contributed to the forma-
tion of a 10—-15% higher coefficient of tillering
of winter wheat plants of the ‘Podolianka’
variety.

Voloschuk and co-authors [9] confirmed the
high stimulating effect of Vympel-K biological
preparation (plant growth stimulator, which
contains polyethylene oxides — 770 g/1 and am-
ber-humate complex — 30 g/1) at the application
rate of 500 g/t, compared to the control, which
provided high seed germination energy and
laboratory germination (92 and 96%).

The authors of the publication [10] claim
that the use of the biological preparation Help
Rost for pre-sowing treatment of seeds con-
tributed to an increase in the coefficient of the
total tillering of plants by 0.2 stems per plant,
compared to the control, and in the version
with the biological preparation Azotofit, this in-
dicator was correspondingly higher by 0.3 stems
per plant.

According to S. O. Pryplavko and V. M. Hav-
ii [11], the field germination of seeds of the
“Yuvivata’ soft winter wheat variety in the
control plots was on average 85%, and in the
experimental variants (the use of Vympel,
Azotofit, Succinic acid) ranged from 74.3 to
83.3% and was the lowest under the condition
of using succinic acid. According to the authors,
growth regulators do not affect the indicator
of field germination of plants.

Siroshtan and others [12] found a positive
effect of the Vimpel K growth stimulator on
seed germination and increase in germination
activity by 4—5%, compared to the control.

In the publication [13], the authors also note
the positive effect of the Ekostim biostimulant
on the germination energy and field germina-
tion of seed.
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Studies with the ‘Vidrada’ variety conduc-
ted by T. O. Hrabovska and H. H. Melnyk [14]
showed that the use of the preparations Fito-
Help, MikoHelp and Biokompleks BTU, Bio-
kompleks zernovi, Riverm affects the increase
in the yield of winter wheat grain by 17.1-26.1%.
At the same time, P. Juozas and S. Jolanta
[15] did not find significant differences be-
tween the effect of different biological prepa-
rations on the germination energy of winter
wheat seeds.

Moisture is the limiting factor for obtaining
significant harvests in the southern Steppe of
Ukraine, so improving moistening conditions
is a task facing agricultural producers and sci-
entists [16—18]. It is also important to find
ways to increase productivity, improve the ele-
ments of the crop structure of new varieties of
winter wheat thanks to the use of biological
preparations.

The purpose of the research is to establish
the influence of seed treatment and moistening
conditions on the growth processes of winter
wheat varieties in the autumn-spring period
and in general during the growing season and
the formation of their productivity.

Materials and methods

The research was conducted during 2020-
2022 at the Educational-Scientific-Practical
Center of Mykolaiv State Agrarian University,
located in the village of Blagodarivka, Mykolaiv
district, Mykolaiv region, belonging to the
Southern Steppe zone of Ukraine.

In a three-factor field experiment, the fol-
lowing varieties (factor A) were studied: ‘Ovi-
dii’, ‘Duma Odeska’, ‘Ozerna’, ‘Anatoliia’; seed
treatment (factor B) — treatment with water
(control) and biological preparations Azotofit-r
(0,3 1/t), Fitotsyd (1,5 1/t), Mycofriend-r (1,0 1/t),
Orhanik-balans Monofosfor (0.5 1/t); moisture
conditions (factor C) — without irrigation, with
irrigation. The varieties most common in the
steppe zone of Ukraine were used as material
for research, the owners of which are the In-
stitute of Irrigated Agriculture of the Natio-
nal Academy of Sciences of Ukraine, the Plant
Breeding and Genetic Institute — National
Center of Seed and Cultivar Investigation of
the National Academy of Sciences of Ukraine
and PABRE “Bor”. All studied varieties are
recommended for distribution in the steppe
zone of Ukraine: ‘Ovidii’ and ‘Anatoliia’ — in-
tensive type, universal use; ‘Duma Odeska’ is
characterized by high drought resistance and,
according to the owner, a positive reaction to
nitrogen fertilizers; ‘Ozerna’ is characterized
by 9-point drought resistance.
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For the pre-sowing treatment of seeds, bio-
logical preparations of the Ukrainian manu-
facturer of microbial and enzyme preparations
“BTU-center” were used. Namely: Azotofit-r is
a biostimulant for increasing plant growth and
nutrition, based on the nitrogen-fixing bacte-
rium Azotobacter chroococcum; biofungicide
Fitotsyd — based on living cells and spores of
the natural bacterium Bacillus subtilis; Myco-
friend-r is a mycorrhiza-forming bioprepara-
tion for plant nutrition and protection based on
fungi of the genus Glomus, Trichoderma har-
zianum, as well as a complex of soil rhizo-
sphere bacteria; Orhanik-balans Monofosfor
for growth stimulation, protection and phos-
phorus nutrition of plants based on phospho-
rus-mobilizing bacteria. The seeds were pro-
cessed on the day of sowing in the shade,
avoiding direct sunlight.

The total experimental area is 50 m?2, the
accounting area is 26 m?2, with four-fold repeti-
tion. The soils of the experimental site are
southern chernozems, residual-slightly saline,
heavy loamy soils on loess.

The predecessor in all the years of research
was peas. Before sowing, winter wheat seeds
were treated with the fungicide Insure Per-
form at the rate of 0.5 1/t. In order to increase
the effectiveness of seed treatment with bio-
logical preparations, Liposam bioadhesive was
used at the rate of 0.3 1/t for all experimental
options. Soft winter wheat was sown in the
first decade of October with a seed sowing rate
of 4.5 million seed/ha to the seeding depth of
5—6 cm with simultaneous application of the
complex mineral fertilizer nitroamophoska
(N, P, K ) in norm of 175 kg/ha. The experimen-

talmpllgtswwere fertilized three times: first — on

the frozen soil with ammonium nitrate in the
amount of 145 kg/ha (N, ); then — in stem ex-
tension phase with urea in the amount of
130 kg/ha (N, ); then — in the earing phase
with urea in the amount of 22 kg/ha (N, ). The
crops were cared for by spraying against weeds
with Quelex 200 herbicide at the rate of 50 g/ha
in the stem extension phase, against diseases
and pests with the insecticide Decis 100 ES KE
(0.1-0.15 kg/ha) in combination with Impact C
fungicide at a rate of 0.5 1/ha. In the irrigation
options, moisture loading watering was car-
ried out before sowing 800-1000 m3/ha and
2 vegetation irrigations of 400-500 m?3/ha.

Weather conditions differed between years
of research: 2020 was dry in terms of moisture
and temperature conditions, 2021 was wet, and
2022 was moderately wet.

Results and discussion

It was determined that the growth and de-
velopment of Triticum aestivum L. plants de-
pended on many factors, in particular pre-so-
wing treatment of seeds with biological prepa-
rations and moistening conditions, which af-
fected their vital activity from the seedling to
the ripening stage.

The emergence of timely and even stands
largely depended on the conditions of moisture
supply and pre-sowing treatment of seeds with
biopreparations Azotofit-r, Fitotsyd, Myco-
friend-r and Orhanik-balans Monofosfor.

Field germination of seeds for all studied
varieties was higher in the variant with ir-
rigation and in the control variant (treatment
with water) — 84.5-87.2%, which is 7.1-9.1%
more than in the variants without irrigation
(Table 1).

Table 1

Field seed germination (%) of winter wheat varieties under the conditions of
treatment with biological preparations and moistening conditions
(average for 2020-2022)

Variety Seed treatment (factor B)
(factor A) control (treatment | Azotofit r | Fitotsyd | Mycofriend r|  Orhanik balans
with water) (03l/t) | (1L5l/t)| (1,0Ll/t) | Monofosfor (0,5 L/t)
without irrigation (factor C)
‘Ovidii’ 76.9 75.8 72.8 75.8 77.4
‘Duma Odeska’ 78.1 76.3 75.4 76.3 77.6
‘Ozerna’ 78.6 77.5 77.7 77.6 77.6
‘Anatoliia’ 77.6 77.0 76.5 76.6 76.5
with irrigation (factor C)

‘Ovidii’ 84.5 82.8 83.0 85.6 84.8
‘Duma Odeska’ 87.2 86.0 85.7 83.9 86.9
‘Ozerna’ 85.7 84.6 84.2 85.3 85.1
‘Anatoliia’ 85.5 84.7 84.8 84.7 84.9

LCD,, by factor A (%) - 1.9-2.6

LCD,; by factor B (%) — 2.7-4.2

LCD,; by factor C (%) - 1.9-2.2
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Pre-sowing treatment of seeds with biological
preparations, both in the variants without irri-
gation and under irrigation conditions, affected
the decrease in the field germination of winter
wheat seeds of the investigated varieties, except
for the variety ‘Ovidii’. Thus, on average during
2020—-2022, under the conditions of seed treat-
ment with biopreparations Azotofit-r, Fitotsyd,
Mycofriend-r and Orhanik-balans Monofosfor,
the field seed germination of all studied varieties
decreased by 0.5-4.1% (option without irriga-
tion) and by 0.3-1.7% (option with irrigation).

It was established that the pre-sowing treat-
ment of winter wheat seeds of the ‘Ovidii’ va-
riety with the biopreparation Orhanik-balans
Monofosfor insignificantly increased the field
germination of seeds by 0.3-0.5%, compared
to the control option.

Using the method of dispersion analysis, it
was determined that factor C (moistening con-

ditions) had the greatest influence on the field
germination of seeds (65—85%).

As a result of this study, it was found that
the number of seedlings per 1 m? depended
both on varietal characteristics and on the fac-
tors used (Table 2). Thus, on average for 2020—
2022, this indicator was the highest for the
variety ‘Duma Odeska’ under irrigation condi-
tions on the control option (treatment with wa-
ter) — 392 pcs./m?, and was close to the options
using Mycofriend-r and Orhanik-balans Mono-
fosfor and was 390 and 391 pcs./m2, respec-
tively.

The smallest number of plants — 386 pes./m?,
was formed when using the biopreparation Fi-
totsyd (by 6 pcs./m? less than the control
indicator). Such a regularity was also ob-
served under the condition of using the bio-
preparation Azotofit-r — 387 pes./m2, which is
7 pcs./m? less than the control.

Table 2

Plant density of winter wheat varieties in the seedling phase depending on seed
treatment with biological preparations and moistening conditions, psc./m?
(average for 2020-2022)

Seed treatment (factor B)

(f\alxi?c?:%) control (treatment | Azotofit r | Fitotsyd | Mycofriend r|  Orhanik balans
with water) 03 1l/t) |(15l/t)| (L0Ll/t) | Monofosfor (0,5 L/t)
without irrigation (factor C)

‘Ovidii’ 346 341 328 341 348
‘Duma Odeska’ 351 347 340 345 349
‘Ozerna’ 354 349 350 349 349
‘Anatoliia’ 349 346 344 345 344

with irrigation (factor C)
‘Ovidii’ 380 373 364 387 382
‘Duma Odeska’ 392 387 386 390 391
‘Ozerna’ 386 381 379 384 383
‘Anatoliia’ 385 381 381 381 382

LCD,,; by factor A (pcs./m?) — 4.0-9.2

LCD,,; by factor B (pcs./m?) - 6.4-9.2

LCD,,, by factor C (pcs./m?) - 3.9-5.2

Moistening conditions had a significant ef-
fect on plant stand formation. Thus, in the ver-
sion without irrigation for the control variety
‘Duma Odeska’, the number of plants was
351 pes./m2, which was 41 pcs./m? or 10.6%
less than in the version with irrigation. A
smaller number of plants — 328 pcs./m?, was
produced by plants of the ‘Ovidii’ variety in rai-
ny conditions with the use of Fitotsyd biopre-
paration for seed treatment, which is 18 pes./m?2,
or 5.2% less than the control. In the version
without irrigation, a larger number of plants we-
re produced by plants of the ‘Ozerna’ variety —
354 pecs./m?, which is 8 pes./m? more than in
the plants of the ‘Ovidii’ wvariety, by
6 pcs./m? — than in the ‘Anatoliia’ variety and by
3 pcs./m? — than in the ‘Duma Odeska’ variety.
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The formation of the number of plants per
unit area during harvesting is influenced by
the survival rate, which shows the number of
saved plants during the harvesting period, ex-
pressed as a percentage of the number of sown
germinating seeds. The research results con-
firmed the influence of moistening conditions
and treatment of seeds with biological prepara-
tions on the survival of the varieties ‘Ovidif’,
‘Duma Odeska’, ‘Ozerna’ and ‘Anatoliia’.

During 2020-2022, the highest survival —
an average of 89.4%, which is 2.1% more than
the ‘Ovidii’ variety, was in the variant with
irrigation in the ‘Ozerna’ variety (Fig. 1).

Under irrigation conditions, seed treatment
with Azotofit-r biopreparation had the greatest
effect on this indicator. Thus, for the variety
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Fig. 1. Survival of winter wheat variety plants depending on seed treatment
and moistening conditions for 2020-2022
Note. Seed treatment: 1. Treatment with water (control); 2. Azotofit r (0.3 /t); 3. Fitocide (1.5 l/t);
4. Mycofriend r (1.0 l/t); 5. Orhanik balans Monofosfor (0.5 L/t)

‘Ozerna’, plant survival was 90.4%, which is
3.2% more than the control (treatment with
water). Under conditions without irrigation,
the treatment of seeds of all varieties with the
mycorrhizal preparation Mycofriend was more
effective. Thus, their survival rate for 2020—
2022 was 87.1% on average.

The coefficient of productive tillering and
the number of plants at the time of harvesting
are important elements of the crop structure
and at the same time indicators of the struc-

tural formula for calculating the biological
yield of grain crops.

On average, over the years of research, the
main number of plants remained in the vari-
ants with irrigation for plants of the ‘Duma
Odeska’ variety using the biopreparation
Orhanik-balans Monofosfor — 350 pcs./m? with
a survival rate of 89.5%, which is more than
the control (treatment with water) by 7 pcs./m?
and 2.1%, respectively. The same pattern was
observed in other studied varieties (Table 3).

Table 3

The number of plants at the time of winter wheat harvesting depending on seed
treatment and moistening conditions, pcs./m? (average for 2020-2022)

Variety Seed treatment (factor B)
(factor A) Control (treatment | Azotofit r | Fitotsyd | Mycofriend r |  Orhanik balans
with water) (03 U/t) | (L51U/1) (1,0 l/t) Monofosfor (0,5 |/t)
without irrigation (factor C)
‘Ovidii’ 287 291 276 299 305
‘Duma Odeska’ 295 299 292 303 304
‘Ozerna’ 294 298 299 301 299
‘Anatoliia’ 295 298 299 297 297
with irrigation (factor C)
‘Ovidii’ 324 330 319 340 332
‘Duma Odeska’ 343 348 346 349 350
‘Ozerna’ 336 346 342 344 344
‘Anatoliia’ 336 347 342 340 343
LCD,,; by factor A (pcs./m?) - 6.2-7.1
LCD,,; by factor B (pcs./m?) - 6.7-13.5
LCD,, by factor C (pcs./m?) - 5.5-8.8

This indicator was the lowest for the variety
‘Ovidii’ under the condition of using the bio-
preparation Fitotsyd — 319 pes./m?, which is less
than the control by 5 pes./m2. In non-irrigated
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options, the number of plants per 1 m? at harvest
was on average 37 plants/m? or 9.7% lower com-
pared to irrigated options. It was established
that the coefficient of productive tillering in
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plants of the variety ‘Duma Odeska’ was the
largest among all studied varieties (Fig. 2).
Moistening conditions also had a significant
impact on this indicator, namely: the higher co-
efficient of productive tillering — 2.6, was in the
variety ‘Duma Odeska’ with irrigation under the

Ung g g
o (S} o
I I ]

|

The coefficient of productive tillering
[y
v

condition of seed treatment with the bioprepara-
tion Fitotsyd, which was 0.4 more than in the
variants without irrigation. A slightly smaller
regularity was observed in other varieties: in the
variety ‘Ovidii’ — by 0.3; in the variety ‘Ozer-
na’ — by 0.2; in the variety ‘Anatoliia’ — by 0.1.

1,0 1
0,5 1
0,0 1
1 2 3 4 5
without irrigation
B ‘Ovidii’ B ‘Duma Odeska’

1 2 3 4 5 1
with irrigation

@ ‘Ozerna’ O ‘Anatoliia’

Fig. 2. The coefficient of productive tillering of winter wheat varieties depending on seed treatment
and moistening conditions (2020-2022)
Note. Seed treatment: 1. Treatment with water (control); 2. Azotofit r (0.3 l/t); 3. Fitotsyd (1.5 l/t);
4. Mycofriend r (1.0 l/t); 5. Orhanik balans Monofosfor (0.5 L/t)

Treatment of seeds with biological prepara-
tions before sowing had the following effect
on productive tillering: for all varieties in
conditions without irrigation, treatment with
Azotofit-r and Mycofriend-r preparations was
the most effective [coefficient of tillering —
2.2, which is 0.2 more than the control (treat-
ment with water)]; under the condition of

treatment with Fitotsyd and Orhanik-balans
Monofosfor — 2.1, which is 0.1 more than the
control.

The response of the ‘Ovidii’, ‘Duma Odeska’,
‘Ozerna’, ‘Anatoliia’ varieties to the growing
conditions and the studied factors is one of the
main elements in the formation of their pro-
ductivity.

Table 4

Yield of winter wheat varieties under the conditions of seed treatment with
biological preparations and moistening conditions, t/ha (average for 2020-2022)

Variety Seed treatment (factor B)
(factor A) Control (treatment | Azotofit r | Fitotsyd | Mycofriend Orhanik balans
with water) 03 l/t) | (1,5U/t) (1,0 l/t) | Monofosfor (0,5 I/t)
without irrigation (factor C)
‘Ovidii’ 5.10 5.71 5.29 5.71 5.84
‘Duma Odeska’ 5.46 6.08 5.76 5.95 5.90
‘Ozerna’ 5.37 6.07 5.81 5.94 6.16
‘Anatoliia’ 5.29 6.04 5.98 5.90 5.80
with irrigation (factor C)
‘Ovidii’ 6.73 8.15 7.31 7.85 7.44
‘Duma Odeska’ 7.60 8.38 8.28 8.11 7.94
‘Ozerna’ 7.04 8.20 7.60 7.85 7.72
‘Anatoliia’ 6.77 7.48 7.21 7.21 7.29
LCD,,; by factor A (t/ha) - 0.15-0.26
LCD,, by factor B (t/ha) - 0.19-0.38
LCD,; by factor C (t/ha) - 0.20-0.21
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On average, for 2020-2022, the highest grain
yield (8.38 t/ha) was provided by the ‘Duma
Odeska’ variety under the conditions of irriga-
tion and seed treatment with Azotofit-r (Table 4).

A similar pattern was observed in other va-
rieties. For plants of the ‘Ovidii’ variety, the
yield was 8.15 t/ha, for the ‘Ozerna’ — 8.20, and
for the ‘Anatoliia’ — 7.48 t/ha. Irrigation had a
significant impact on productivity, the increase
in yield from the use of which averaged 24.3%.

Depending on the seed treatment, the yield
of the studied varieties changed as follows: on
average, during 2020-2022, under irrigation
conditions for all varieties in control (treat-
ment with water), the yield was 7.04 t/ha, with
the use of the biopreparation Azotofit-r, it was
higher by 12.3%, when treated with the bio-
logical fungicide Fitotsyd — by 7.7%, when
treated with the mycorrhiza-forming prepara-
tion Mycofriend-r — by 9.8%, and when treated
with the Orhanik-balans Monofosfor biological
preparation — by 7.4%.

In the variants without irrigation, the for-
mation of the crop proceeded as follows: for all
the studied varieties in the control (treatment
with water), the yield was 5.31 t/ha; it was
more by 10.9% when using the growth regula-
tor Azotofit-r, subject to treatment with the
biological fungicide Fitotsyd — by 7.0%, when
treated with mycorrhiza-forming preparation
Mycofriend-r — by 9.7%, and when using the
biopreparation Orhanik-balans Monofosfor -
by 10.5%.

Conclusions

A significant influence of moistening condi-
tions and seed treatment with biological prepa-
rations on field germination, survival rate and
elements of the plant yield structure of the
studied soft winter wheat varieties was estab-
lished. It was determined that the seed field
germination and plant density in the germina-
tion phase of the studied winter wheat varieties
increased depending on the variety and biologi-
cal preparations in the options with irrigation
by 6.5-10.3% and 8.3-13.5%, respectively, com-
pared with the experimental plots without ir-
rigation. Greater survival of winter wheat
plants was observed when seeds were treated
with biological preparations Azotofit-r (on irri-
gation) and Mycofriend (without irrigation).
Plants of the ‘Duma Odeska’ variety had the
highest yield during irrigation and seed treat-
ment with Azotofit-r (0.3 1/t) — an average of
8.38 t/ha for 2020—-2022, and it was the lowest
(5.10 t/ha ) in the ‘Ovidii’ variety in the control
variant without irrigation and without seed
treatment with biological preparations.
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Merta. BusHauuTu BNJMB YMOB 3BOMOXEHHA Ta 06POOKM
HaciHHA GionoriyHumu npenapatamu Asotodit p, ditouug,
MikotdpeHa p, OpraHik 6anaHc MoHodochop Ha pocTosi
MPOLECH Ha NOYATKOBUX eTanax XUTTA PocnuH, hopMyBaHHs
TYCTOTU CTOSIHHA Ta YPOXaMHiCTb 3epHa COPTIB NILEHUL 03U
moi. Metogu. [Ins pocnigxeHb BUKOPUCTOBYBaAM 3arajibHoO
HayKOBi, cnewianbHi, NONbOBI, MaTeMaTMYHO CTATUCTUYHI Ta
pO3paxyHKOBO MOpiBHANbLHI MeTOoAM. Pe3ynbratu. 3ano
PYKOI0 BUCOKOT BPOXAHOCTI MweHULi 03UMOT € OfepXKaHHS
APYXHUX cx0fiB, (hOPMyBaHHA ONTUMANbHOT FYCTOTU CTOAHHS
POC/IMH Ha Yac 30MpaHHA 3 ypaxyBaHHAM NOKA3HUKIB X BUKN
BaHOCTI, KoediLliEHTy NPOAYKTUBHOT KyWMCTOCTi Ta BUBYEHHS
HOBWX COPTiB, aflanToOBaHMX [0 3MiH KnimaTy. 3a pe3ynsratamu
LOCNiaKeHb BU3HAYEHO, WO B cepeAHboMy 3a 2020-2022 pp.
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Ginbluy ypoXailHicTb 3epHa cepef [OCHifXYBaHWUX COPTiB
nweHuLi 03MmMoi copmMoBaHO y pocauH copty ‘flyma opecs
ka’ (8,38 T/ra) Ha 3poLueHHi y BapiaHTi 3 nepesnociBHo 06
po6Koto HaciHHs Gionpenapatom A3oTodiT p, Wwo Ha 0,78 T/ra
6inblue, nopisHiOlOYM 3 KOHTPoneM (06pobka Bogow). Y Ba
piaHTi 6e3 3poleHHs ypoxanHicTb cTaHoBuna 6,08 T/ra, Wo
MeHLIe 33 KOHTPOJb Ha 2,3 T/ra abo 27,4%. BucHoBku. Po3
pobneHi eneMeHTH TEXHONONiT BUPOLLYBaHHSA COPTIB NIWEHML]
03MMOT AaloTb MOXMBICTb CCHOPMYBATU ONTUMAJIBHY TYCTOTY
CTOSIHHA POC/IMH Ta 3HAYHO MiABMILMTYU YPOXKAKHICTb 3epHa B
ymoBax [liBgeHHoro Creny Ykpainu.

Kniouosi cnosa: Triticum aestivum L., nonsosa
CXOXICMb,; KiJIbKICMb POCAUH; NPOOYKMUBHA KywUCmicms,
BUXUBAHICMb,; YPOXKALHICMb.
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Historical aspects of the formation
of national plant varietal resources in Ukraine

N. V. Leschuk, S. I. Melnyk, T. M. Marchenko, I. V. Kokhovska, V. G. Sytnyk
Ukrainian Institute for Plant Variety Examination, 15 Henerala Rodymtseva St., Kyiv, 03041, Ukraine, e mail: sops.@gov.ua

Introduction. National varietal plant resources are of particular importance for the economic development of Ukraine,
because they ensure the stability of the crop industry as a component of the country’s food security. The analysis of the
historiography of the development of the state variety testing since 1923 showed the lack of a systematic study of the
formation of the State Register of Plant Varieties suitable for distribution in Ukraine (hereinafter — the Register of Plant
Varieties of Ukraine). Purpose. To reveal the historical stages of the formation of national plant varietal resources, and
substantiate the concept of their development. Methods. A collection of commonly known plant varieties that are or were
in commercial circulation. Research methods — general scientific: hypothesis, observation, analysis, synthesis method for
drawing conclusions; source study database with elements of extrapolation, which is formed based on the results of field,
laboratory and analytical research. Results. The study of the history of state variety testing regulation made it possible to
find out that the variety testing netork in Ukraine was established in 1923. The refore, the formation of national varietal
plant resources has its own almost a hundred year history. At all historical stages of the formation of national varietal
resources, a variety with a complex of its morphobiological and economically valuable characteristics remains the subject of
the research. State registration of a variety or rights to it ensures the commercial circulation of the variety. Identification
of plant varieties, as the basis for varietal certification, increases the turnover of varieties on the market, ensures the
growth of production volumes and improves the quality of crop products. Plant varieties distributed on the territory of
Ukraine correspond to the criteria of distinctness, uniformity and stability generally accepted in international practice;
meet the needs of consumers in terms of economically valuable characteristics; do not threaten the environment and
human health. The formation of national plant varietal resources takes place in stages with the tendency to increase the
economically valuable criteria, which ensures the competitiveness of the modern market of varieties and seeds in accordance
with international requirements. Conclusions. The formation of plant varietal resources to meet the needs of consumers
and/or breeding practice in Ukraine took place due to rather long historical stages of development and introduction of
plant diversity, forms, criteria and methodology of varietal testing in time and space. The substantiation of the historical
aspects of the concept of the varietal resources formation will allow optimizing the structure of the variety testing network,
organizational foundations of the state registration of varieties and the protection of breeder’s rights.

Keywords: variety; seeds; planting material; variety testing; Register of plant varieties of Ukraine; collection; breeding;
variety replacement; variety renewal.
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ties of Plants (UPOV) and the implementation
of varietal certification of seeds and planting
material in Ukraine in accordance with the
requirements of the International Organiza-
tion for Economic Cooperation and Develop-
ment (OECD) [1-3].

The Register of Plant Varieties of Ukraine
is formed using the positive results of the
qualification examination of plant varieties as
a complex of field and laboratory studies to
determine the criteria of distinctness, uni-
formity and stability and the criteria of the
ban on distribution.

In the conditions of market relations, the
state protection of the rights of breeders, pro-
ducers of agricultural products and raw mate-
rials is becoming more and more important.
One of the levers of guaranteeing these rights
is the Register of Plant Varieties of Ukraine
and the Register of Patents [4]. The State Regis-
ter of Rights of Owners of Patents for Plant
Varieties in Ukraine provides protection of the
breeders’ rights in terms of intellectual proper-
ty for varieties and promotes their civil circu-
lation on the market. The state system of pro-
tection of rights to plant varieties is repre-
sented by a competent body and an expertise
institution [5, 6].

The competent body — the Ministry of Agrari-
an Policy and Food of Ukraine — as the central
body of the executive power forms and imple-
ments the policy in the field of protection of
rights to plant varieties and fulfills its obliga-
tions to the Convention of the International
Union for the Protection of New Varieties of
Plants (UPOV), of which Ukraine became a
member in 1995. Expertise establishment is a
scientific research institution that conducts a
complex of field, laboratory, analytical and
statistical studies on the qualification exami-
nation of plant varieties, based on the results
of which conclusions are drawn up on the state
registration of varieties and/or rights to them.

Today, the Ukrainian Institute of Plant Va-
riety Examination (hereinafter referred to as
UIPVE) is the basic scientific research institu-
tion for carrying out a complex of field and la-
boratory research on the scientific and technical
examination of plant varieties in Ukraine. Also,
UIPVE is an authorized institution for field (soil)
varietal control and laboratory varietal control.
UIPVE belongs to the sphere of management of
the Ministry of Agrarian Policy and Food of
Ukraine. The organizational and legal form of
the institution is a state budget non-profit scien-
tific institution with state support.

The complex of field and laboratory studies
on the qualification examination of plant varie-
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ties is carried out by 21 branches of the UIPVE,
namely: Vinnytsia, Volyn, Dnipro, Donetsk,
Zhytomyr, Zakarpattia, Ivano-Frankivsk, Kro-
pyvnytskyi, Kyiv, Lviv, Luhansk, Odesa, Pol-
tava, Rivne, Sumy, Ternopil, Kharkiv, Khmel-
nytskyi, Cherkasy, Chernivtsi, Chernihiv.

During the research, only single unified his-
toriographical works on domestic variety tes-
ting were found. Research on the creation and
testing of varieties began to develop on the
territory of modern Ukraine in the 80s of the
XIX century, initially in the private farms-
estates of Mendeleev, Engelhardt, etc. At the
same time, private agricultural societies began
to be founded: Poltava, Kharkiv, Sugar manu-
facturers, and so on. Thanks to the petitions
of professors O. Yermolov, P. Kostychev, D. Rud-
zinskyi, V. Dokuchaev, P. Budrin and the work
of agricultural societies, the Department of
Agriculture of Russia in 1880-1900 began to
allocate funds for breeding and research. At
this time, approximately 10 experimental sta-
tions (Shatylivska, Poltava, Kherson, etc.) were
created at the expense of the state, as well as
a large network of experimental and demon-
stration fields were created at the expense of
local agricultural societies.

In almost all institutions, the areas of acti-
vity were breeding, comparative testing of lo-
cal and foreign varieties, methods of fertiliza-
tion, etc. The first separate variety test and its
results were obtained by Professor Zaikevych
on the Poltava experimental field in 1886,
where local wheat varieties ‘Chornokolosa os-
tysta’, ‘Poltavka’, ‘Hyrka’, ‘Sandomyrka’, ‘Tei-
ka’ and some foreign varieties were tested [9].

In 1909, Odesa, Kharkiv and other research
stations varieties of field crops began testing.
At the beginning of the 20th century, the Sci-
entific Committee of the Main Administration
at the Department of Agriculture became such
an authority. It was entrusted with the mana-
gement and correction of the scientific activity
of research stations and demonstration fields
in the country. In 1913, the Scientific Commit-
tee held a meeting on agricultural research,
where provisions for the organization and
methodology of research work on the variety
breeding and testing were worked out, but due
to the First World War and the Civil War in
the period from 1914 to 1918, there was a break
in the development of the research [10].

The formation of a single scientific base
dates back to 1995, when Ukraine became a
member of the International Union for the Pro-
tection of New Varieties of Plants (UPOV).
Analysis of scientific publications in the field
of breeding, seed production and variety tes-
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ting; archival documents; official legal acts
and source base with elements of extropolation
showed that since 1923, the formation of na-
tional plant varietal resources had been unsys-
tematic, there was no justification for the de-
velopment of the concept of domestic varietal
testing at all historical stages. Therefore, the
purpose of the research is to reveal the his-
torical stages of the formation of national
plant varietal resources as the basis of food
security of the country and to substantiate the
concept of their development.

Materials and methods

The collection of commonly known plant va-
rieties that are or were in commercial circula-
tion is used as material for analytical studies
of the source base with elements of extrapola-
tion. The introduction of plants has its own
terminology, theory, methodology, technique
and research methods, both field and analyti-
cal. The main methods of plant introduction
are the ecological-historical, which is based on
the array of data of the methodological-source
science base of introduced cultivars with ele-
ments of extrapolation, which contributes to
the gradual introduction of new botanical taxa
into the culture.

The subject of the research is plant varieties
of the relevant botanical taxa, which are con-
sidered generally known and are included or
have been included in the Register of Plant
Varieties of Ukraine. Research methods are
general scientific: hypothesis, observation,
analysis, synthesis method for drawing conclu-
sions; source database with elements of extrapo-
lation, which is formed based on the results of
field, laboratory and analytical research. Insti-
tutions of examination of the state system for
the protection of plant variety rights conduct
research in accordance with unified methods
in the areas of research, the corresponding
cultivation area and determination of quality
indicators [7, 8].

Results and discussion

The formation of national plant varietal re-
sources has its almost hundred-year history.
At all historical stages of the formation of na-
tional plant varietal resources, the subject of
research remains a variety with a complex of
its morphobiological and economically valuable
characteristics. The study of the history of
state variety testing regulation made it possib-
le to find out that the year 1923 is considered
the beginning of the domestic variety testing
system, when the All-Ukrainian Seed Society
created a special variety network, which tasks
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were only variety testing of corn, wheat of all
types of development, and potatoes. Later
(1927-1930), the variety testing program was
significantly expanded — the main field and
garden crops were involved. Then, for the first
time, a general methodology for conducting
the study of varieties was developed, the main
characteristics for which the tests were carried
out were identified, and the assortment of the
studied varieties was selected in accordance
with the local soil and climatic conditions of
different regions [11, 12].

A decisive role in the establishment of the
Ukrainian variety network was played by the
All-Ukrainian Society of Seed Production,
which carried out work on a huge scale in
close connection with research stations. At
that time, 16 experimental plots conducted
varietal tests.

In 1924, the Bureau of Breeding and Propa-
gation of New Varieties of Field Crops was es-
tablished under the State Institute of Experi-
mental Agronomy, which began to organize the
State System of Variety Testing in the country.

In the same year, Narkomzem (People’s Com-
missariat for Agriculture) and the All-Ukrai-
nian Society of Seed Production in Dnipro-
petrovsk region created the first variety tes-
ting station «Nadezhda», where experiments on
the varietal study of wheat, barley, oats, millet
and other agricultural crops were started.

In 1925, on the initiative of M. I. Vavilov,
the Valkivsky section of the «Merefa» experi-
mental field was organized in the Kharkov re-
gion. As of 1928, the autonomous variety tes-
ting network of the Ukrainian People’s Com-
missariat of Agriculture and the All-Ukraini-
an Seed Society consisted of 26 research points.

In 1931, a variety testing plot for the study
of varieties of vegetable crops was established
at the Voroshilovhrad (Luhansk) Agricultural
Institute, and in 1932 — the Kherson specia-
lized variety testing plot for testing vegetable
crops and potatoes. Not every site was equip-
ped with cultivators, seeders, reapers, so har-
vesting, threshing and cleaning of seeds were
done manually.

In 1932, the Ukrainian Variety Network of
the Narkomzem was merged with the variety
testing department of the All-Union Institute
of Plant Industry (Moscow) and the All-Union
State Variety Testing Network (Derzhsort-
merezha) was created, and later — the State
Commission for Variety Testing of Grain Crops
under the Narkomzem (1937). The Decree of the
Council of People’s Commissars of the USSR of
July 29, 1937 «On measures to improve the
seeds of grain crops» outlined the basis for
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testing varieties of grain crops, including the
creation of a network of state variety testing
plots. In the period 1937-1938, 193 stations
were organized in the Ukrainian SSR: in Vin-
nytsia region — 25, Dnipro region — 30, Donetsk
region — 25, Kyiv region — 26, Odesa region —
30, Kharkiv region — 35, Chernihiv region —
16). The network of variety testing plots was
formed according to the district principle (each
district or group of districts with similar soil
and climatic conditions) [10, 13].

Almost all grown plants were included in the
test. Experiments were laid on variety testing
plots in 2-, 3- and 6-fold repetitions. Thanks to
the organization of the seed control laboratory,
varieties were studied not only for yield, re-
sistance to pests, climatic conditions, but also
flour-making, baking qualities of grain, pro-
tein content, gluten, flour diastatic activity,
etc. were determined. The results obtained,
together with the results of soil surveys, made
it possible to develop varietal zoning.

In 1940, the variety testing plots of the ex-
tended set and the main network were formed
with the aim of improving the quality of work,
ensuring a comprehensive study of the eco-
nomically valuable characteristics of the varie-
ty and relieving the main network of variety
testing plots [14, 15].

Before World War II, there were about 150
variety testing plots on the territory of
Ukraine, fully equipped with machinery, trans-
port, laboratory equipment, and highly quali-
fied personnel. These measures provided the
first varietal zoning already in 1938.

During the occupation of Ukraine in World
War II, the state system of variety testing
was significantly destroyed, property was
looted. The Ukrainian Republican Inspecto-
rate of the State Commission resumed its ac-
tivities immediately after the liberation of
Kyiv. From October 1943 until the start of
spring field work, 11 regional inspectorates
and 52 variety testing plots resumed their
activities, where variety trials of spring crops
were laid. Among the variety trials not pro-
vided for by the plan, trophy varieties were
sown in the liberated regions of Ukraine (bar-
ley ‘Anna’; corn ‘Pameri’, ‘Yanetskyi’, ‘Delila’;
oats ‘Erban’, ‘Reynbanu’, etc.). In 1945, the
Lviv Inspectorate for the Testing of Grain
Crops in the Western Regions was established
with 5 variety testing plots [16, 17].

By the beginning of the 50s of the last cen-
tury, the State Variety Network, thanks to the
organization of variety testing points in collec-
tive farms and state farms, managed to re-
store work to a certain extent to the pre-war
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level. The number of variety testing plots on
the territory of the Ukrainian SSR increased
to 225 [18, 19].

In 1954, by order of the Ministry of Agricul-
ture of the USSR, the Crimean State Regional
Inspectorate with 23 variety testing plots was
subordinated to the Ukrainian State Variety
Network. So, at the beginning of 1956, the
Ukrainian inspectorate consisted of 296 varie-
ty testing plots located in all regions of
Ukraine, and 25 regional inspectorates. Ac-
cording to the specialization of the variety
testing plot, they were distributed as follows:
complex, which tested various crops — 151; spe-
cialized — 145, of which: vegetable — 48, sugar
beet — 5, fruit and berry — 48, tobacco — 3,
essential oil crops — 2, rice — 2, flowers — 2,
silkworm breeds — 4. To assess the resistance
of varieties to diseases and pests, 7 entomo-
phytopathological variety testing plots were
created. 212 variety testing plots worked on
the basis of collective farms, 76 — on the basis
of state farms and research institutions, 8 had
an independent base [10, 20].

Since 1960, the State Commission of Ukraine,
together with the State Commission of the
USSR, began to test uniform sets of the best
varieties of the main agricultural crops of the
countries participating in the Economic Union.

At the beginning of 1970, the main func-
tions of the state variety testing were (and still
are) objective and accurate comparative assess-
ment of varieties and hybrids of agricultural
crops, identification of more productive and
valuable varieties for zoning and their intro-
duction into agricultural production. The gene-
ral provisions of the variety testing methodo-
logy are the same for all variety testing plots,
regardless of their specialization, production
base, and geographic location.

During the period 1960-1990, approximate-
ly 1,000 samples of foreign breeding were de-
clared to the State Commission of Ukraine.
The collectives of the variety testing plots car-
ried out a great deal of work on the objective
assessment of varieties, which is well followed
by the example of the Dnipro Regional Inspec-
torate.

The positive dynamics of growth of the po-
tential yield of plant varieties in the experi-
mental plots of the Magdalynovska State Varie-
ty Testing Plot of the Dnipropetrovsk region
was worthy of attention. These indicators were
typical for other crops in the system of the
State Variety Testing of Ukraine.

The yield of plant varieties that were in va-
riety testing at different historical stages
(1945-2000) is shown in Table 1.
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Table 1

Comparative assessment of the yield index of plant varieties that were
in variety testing in 1945-2000

- Productivity, | Yield increase

Crops Zoned varieties c/ha ¢/ha %

Winter wheat 1945 - ’Ukra.inka 246 13.0 - -
2000 — ‘Skyfianka’ 72.5 59.5 | 550

Spring barley 1945 — ‘Hrushevs!<y1" 17.3 - -
2000 — ‘Donetskyi 14’ 59.4 42.1 | 340

Sunflower 1945 - ‘Zhdanovskyi’ 18.1 - -
2000 — ‘Odeskyi 122’ 38.1 20 210

Sugar beet 1945 - ’Rgmanskyi 06" 262 - -
2000 - ‘Bilotserkivskyi ChS 90 612 350 | 230

As of November 1, 1985, the network of varie-
ty testing stations and plots of the Ukrainian
SSR numbered 258 units, of which 154 were
based on collective farms, 86 were based on
state farms and other enterprises, 17 were inde-
pendent, and one variety testing station [21, 22].

In accordance with the Resolution of the
Council of Ministers of the Ukrainian SSR
No. 292 dated 27.12.1989 «On the organiza-
tional structure of state testing and zoning of
agricultural crop varieties», the Inspectorate
of the State Commission for Varietal Testing
of Agricultural Crops in the Ukrainian SSR
was reorganized into the State Commission for
Varietal Testing of Agricultural Crops under
the State Agricultural Industry of the Ukraini-
an SSR (hereinafter — the Commission), which
included a network of institutions: 25 regional
inspectorates, 8 regional state variety testing
stations, 17 state variety divisions and the
Ukrainian Central Laboratory for Quality As-
sessment of Trial Varieties in Kyiv. The main
task of the Commission was to carry out state
testing of all new varieties, hybrids and lines
of both domestic and foreign breeding.

In 1992, the State Commission for Variety
Testing of Agricultural Crops under the State
Agroprom of the Ukrainian SSR was renamed
the State Commission of Ukraine for Testing
and Protection of Plant Varieties of the Minist-
ry of Agriculture and Food of Ukraine (State
Commission), which carried out state adminis-
tration in the field of testing plant varieties.
The purpose of its creation was to ensure state
management of the formation of varietal re-
sources and the protection of breeders’ rights
to plant varieties. The State Commission con-
sisted of 25 regional inspectorates, 66 state
variety testing stations, 122 variety plots, 8
laboratories and 4 enterprises. Decree of the
Cabinet of Ministers of Ukraine 3116-XII da-
ted April 21, 1993 adopted the Law of Ukraine
«On the Protection of Rights to Plant Varie-
ties», which provided for the regulation of

property and personal non-property relations
arising in connection with the acquisition, exer-
cise and protection of intellectual property
rights to plant varieties. In accordance with
the Decree of the Cabinet of Ministers of
Ukraine dated November 22, 1993 No. 935 «On
the Register of Plant Varieties of Ukraine»,
the Regulation on the Register of Plant Varie-
ties of Ukraine was approved, and a number of
by-laws were adopted that regulated the main-
tenance of the Register of Varieties [23].
Formation of the State Register of Plant Va-
rieties Suitable for Distribution in Ukraine
made it possible to create in the state its own
market of varieties and hybrids, speed up their
introduction into production, eliminate artifi-
cial restrictions on their use, and give produ-
cers greater freedom to choose the best of them
based on the maximum use of seed potential.
In 1995, Ukraine became a member of the
International Union for the Protection of New
Varieties of Plants (UPOV). Verkhovna Rada of
Ukraine adopted the Law of Ukraine dated
June 2, 1995 No. 209/95-VR «On Ukraine’s Ac-
cession to the International Convention for the
Protection of New Varieties of Plants». In ad-
dition, already in 1997, cooperation between
Ukraine and the Organization for Economic
Cooperation and Development (OECD) began by
signing the Agreement on privileges, immuni-
ties and benefits provided by the OECD on the
territory of Ukraine by the Cabinet of Minis-
ters of Ukraine and the OECD. Verkhovna Rada
of Ukraine ratified the agreement in July 1999
(Law of Ukraine dated 07.07.99 No. 850-XIV).
In 2000, the variety network of the State
Commission of Ukraine for Testing and Pro-
tection of Plant Varieties of the Ministry of
Agriculture and Production of Ukraine coun-
ted 92 state variety testing stations and 47
variety testing plots. New approaches to the
concept of a variety, the world experience of its
protection prompted the government to take
appropriate steps in the regulatory, scientific,
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methodical, international aspects of the sys-
tem of variety examination and the protection
of rights to them. The order of the Cabinet of
Ministers of Ukraine in 2001 approved a num-
ber of priority measures to solve the most im-
portant tasks in seed production and breeding
of agricultural crops, and provided for the
creation of the Ukrainian Institute for Plant
Variety Examination [24].

In 2002, through the reorganization of the
State Center for Certification, Identification
and Quality of Plant Varieties, the Ukrainian
Institute for Plant Variety Examination (here-
inafter referred to as UIPVE) was established
(Resolution of the Cabinet of Ministers of
Ukraine dated 01.06.2002 No. 714 «On the es-
tablishment of the State Service for the Protec-
tion of Plant Varieties and the Ukrainian Ins-
titute for Plant Variety Examination»).

As part of the Ministry of Agrarian Policy
and Food, on the basis of the State Commission
for Testing and Protection of Varieties, the
State Service for the Protection of Rights to
Plant Varieties was established as a govern-
ment body to which the UIPVE and variety
testing research stations were subordinated.

In 2003, the UIPVE started publishing the
official Bulletin «Protection of Rights to Plant

Varieties», with the aim of officially publi-
shing the results of research, on the basis of
which state registration of the variety and/or
rights to it takes place. In 2003, Verkhovna
Rada of Ukraine adopted Law of Ukraine
No. 411-IV dated 26.12.2003 «On seeds and
planting material», which determined the basic
principles of production and circulation of
seeds and planting material, as well as the pro-
cedure for state control over them [25, 26].

In 2005, cooperation between Ukraine and
the Community Plant Variety Office (CPVO)
began. On April 25, 2005, a Memorandum of
Understanding was signed in Kyiv between the
CPVO and the State Service for the Protection
of Rights to Plant Varieties, which provided
for the exchange of information and experien-
ce, training, cooperation at the technical level
(training of technical personnel, participation
of Ukrainian representatives as observers in
expert meetings of the CPVO) [27].

Ukraine is the 26th UPOV member country
out of 67 member countries. Recently, many
states that are not members of UPOV have sub-
mitted proposals to their legislatures for the
adoption of laws on the protection of plant va-
rieties and are carrying out relevant work to
join the Union (Fig. 1).

In 1995, Ukraine was one of the first CIS countries to become a member of the International Union
for the Protection of New Varieties of Plants. In 2006, it ratified the act of the UPQV international
convention of 1991, which allows the protection of varieties of all botanical taxa.

In 2022, UPOV membership is represented by 78 participating countries with the EU and the African

Intellectual Property Organization among them.

November 3, 2020 marked 25 years of UPOV membership.

5

Botanical
taxa

1995 1998

23

Botanical
taxa

2002

2006

2005

Fig. 1. Stages of protection of new varieties of plants in Ukraine

Verkhovna Rada of Ukraine adopted the Law
of Ukraine dated August 2, 2006 No. 60-V «On
the accession of Ukraine to the International
Convention for the Protection of New Varieties
of Plants». Ratification of the 1991 Act of the
International Convention for the Protection of
New Varieties of Plants allowed the protection
of varieties of all botanical taxa.

In 2018, Ukraine hosted the 42" session of
the UPOV Field Crops Technical Working
Group in Ukraine (Kyiv), which was attended
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by 58 foreign participants from 30 countries
of the world (UPOV member countries).

The purpose of scientific research of plant
varieties in field and laboratory conditions,
which is carried out by the UIPVE, is to obtain
collective knowledge about botanical classifica-
tion, introduction, morphological, physiologi-
cal, economically valuable characteristics and
the suitability of their use to meet the needs
of consumers and the subsequent selection pro-
cess at all historical stages of formation.
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The annual filling of the Register of plant
varieties of Ukraine with new competitive va-
rieties remains important, which is the key to

Agricultural:
Vegetable 2943; 23%

Agricultural:
Field groats 178; 1%

Agricultural:
Fodder 536; 4%

Agricultural:
Potato 194; 2%

Agricultural:
Field cereal 4584; 36%

the formation of a bank of national plant varie-
tal resources (Fig. 2).

Agricultural: Oil and Fibre 2614; 20%

Grapevine 63; 1%
/ Ornamental
/and Healing 366; 3%

o~ Other 139; 1%

Fruit
I and Berry 621; 5%

Agricultural:
Field pulse 399; 3%

L Agricultural:
Beet 233; 2%

Total 12,869 varieties

Fig. 2. Structure of the Register of Plant Varieties of Ukraine as of June 1, 2022

State registration of the variety or rights to it
ensures the commercial circulation of the varie-
ty. The identification of plant varieties as the
basis of varietal certification increases the cir-
culation of varieties on the market, ensures the
growth of production volumes and the improve-
ment of the quality of crop products. Varieties of
plants common on the territory of Ukraine meet
the criteria of distinctness, homogeneity and sta-
bility generally accepted in international prac-
tice; satisfy the needs of consumers in terms of
economically valuable characteristics; do not
threaten the environment and human health.

Analysis of the results of scientific and tech-
nical examination of plant varieties for suita-
bility for distribution and legal protection in
Ukraine in certain examination institutions.
This expertise determines the directions of
creation, formation and use of national varie-
tal resources. Their effective use requires the
organization of science-based monitoring of
varieties of major agricultural crops involved
in commercial circulation. After all, variety
study is a scientific study of plant varieties in
field and laboratory conditions in order to ob-
tain the completeness of collective knowledge
about morphological, physiological, economi-
cally valuable characteristics and the suitabili-
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ty of their use to meet the needs of consumers
and the subsequent breeding process.

The formation of national plant varietal re-
sources takes place in stages with the tendency
to increase the economic and value criteria,
which ensures the competitiveness of the mo-
dern market of varieties and seeds in accor-
dance with international requirements.

Monitoring of scientific publications in the
field of breeding, seed production and variety
testing; archival documents; official legal acts
and source base with elements of extropolation
provided the structure of the historical stages
of the formation of national plant varietal re-
sources (Table 2).

Further formation of national varietal plant
resources of plant varieties required improve-
ment of the mechanism of its legislative, regu-
latory, methodological, organizational, person-
nel, scientific and technical, technological and
financial regulation in accordance with inter-
national and European requirements. The con-
cept of the formation of national varietal plant
resources for 2006—2011 revealed the reasons
for the unbalanced system of formation of na-
tional varietal plant resources.

State funds allocated for state scientific and
technical examination of plant varieties are
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Table 2
Historical stages of the formation of national plant varietal resources (1923-2022)

Year Organizational activities, events, facts

1923 | State variety testing was organized (the All Ukrainian Union of Seed Production was created)

1924 | the first variety testing station “Nadiia” in Dnipropetrovsk region;

1925 | at the suggestion of M. I. Vavilov, the Valkivsky section of the “Merefa” experimental field was organized in the
Kharkov region

1931 | the All Union Institute of Plant Industry (IPI) was created, where approximately 127 botanical taxa were
studied;
field experiments were laid to study varieties of the vegetable group in the Voroshilovhrad (Luhansk) Agricultural
Institute

1932 | the State Variety Network was formed: the State Commission for Varietal Testing of Cereal Crops under the
People’s Commissariat

1937 | The Government resolution “On measures to improve the seeds of grain crops” was adopted, which created a seed
production system that had the following links:
the first is the breeding of new varieties and their selection breeding;
the second is the organization of state variety testing;
the third is propagation of varietal seeds;
the first 13 variety testing plot were organized in all regions

1938 | the first zoning of varieties at the variety testing plot

1939 | research work is implemented in variety testing;
determination of the first economically valuable characteristics

1945 | completion of the organization of Inspectorates under the State Commission

1950 | formation of the state network, which included 225 variety testing plot

1970 | the first methods of variety testing were developed

1985 | a network of variety testing stations and plots (258) was formed

1989 | the inspectorate was reorganized into the State Commission for Varietal Testing of Agricultural Crops

1991 | the Inspectorate of the State Commission for Variety Testing of Agricultural Crops in the Ukrainian SSR of the
former State Agricultural Industry of the USSR was transformed into the State Commission for Variety Testing of
Agricultural Crops under State Agricultural Industry of the Ukrainian SSR

1992 | the State Commission of Ukraine for variety testing was organized

1993 | Laws “On Protection of Rights to Plant Varieties”, “On Seeds”

1995 | Ukraine is a member of the International Union for the Protection of New Plant Varieties (UPOV);
4,665 varieties are undergoing variety trials, including 1,684 varieties of foreign breeding

1998 | varieties of 10 botanical taxa are subject to protection

2002 | the new edition of the Law of Ukraine “On Protection of Rights to Plant Varieties”; varieties of 23 botanical taxa
are subject to protection;
creation of the State Service for the Protection of Rights to Plant Varieties and the Ukrainian Institute for Plant
Variety Examination

2003 | the first official edition of the bulletin “Protection of rights to plant varieties”

2006 | the Act of the UPOV Convention of 1991 was ratified;
Ukraine protects varieties of all botanical taxa (genera and species)

2009 | Ukraine has joined two variety certification schemes of the International Organization for Economic Cooperation
and Development (OECD), cereals, corn and sorghum

2011 | the State Service for the Protection of Rights to Plant Varieties was liquidated;
subordination of the Ukrainian Institute for Plant Variety Examination and variety research stations to the State
Veterinary and Phytosanitary Service, which was liquidated in 2016

2012 | reorganization of the variety testing network, liquidation of state varietal stations, creation of branches of the
UIPVE

2013 | Ukraine hosts 78 participants from 70 countries of the world at the meeting of the working group of the “Field
Crops” section

2015 | the new version of the Law of Ukraine “On Protection of Rights to Plant Varieties”, the Ministry of Agrarian Policy
and Food of Ukraine becomes the competent body in the field of protection of rights to plant varieties

2019 | liquidation of the Ministry of Agrarian Policy and subordination to the Ministry of Economy

2021 | the work of the Ministry of Agrarian Policy was restored and the subordination of the UIPVE to the competent
body in the field of protection of rights to plant varieties was ensured

2022 | the material and technical base and infrastructure of the UIPVE and its branches, as a modern institution of
expertise in the field of protection of rights to plant varieties, has been formed

insufficient, but the issue of attracting non- remain unregulated. There is no mechanism of
state investments has not been resolved. Issues interaction between state and non-state scien-
of scientific and technical, human resources tific institutions and organizations in the for-
and information and consulting support also mation of varietal plant resources [28].
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There was a production need to model a new
concept for the formation of national varietal
plant resources and their effective use. The
main objectives of the modern concept are the
state regulation of the civil circulation of plant
varieties and the creation of competitive varie-
ties of domestic breeding, the introduction of
varietal certification and entry into the inter-
national market; harmonization of state policy
in relations related to the use of intellectual
property rights for plant varieties in economic
activities with the state policy of the member
countries of the European Union and other
leading countries of the world; increasing the
competitiveness of domestic crop production
and products of its processing in the domestic
and foreign markets.

The optimal solution to the production prob-
lem of the formation of national varietal plant
resources is based on the results of monitoring
the same problems in the countries of the Euro-
pean Union and the International Union for the
Protection of New Varieties of Plants. This al-
lows us to state that the development of plant
breeding plays a decisive role at all historical
stages of the formation of varietal plant re-
sources, and the state scientific and technical
expertise of plant varieties through the use of
regulatory, supervisory and advisory mecha-
nisms is the best non-alternative option for en-
suring the formation of varietal plant resour-
ces and their legal protection.

The trends determined by Ukraine during
the state scientific and technical examination
of plant varieties ensure the formation of na-
tional plant varietal resources in accordance
with international practice and allow coopera-
tion with the world bank of plant varieties.

Conclusions

Summarizing the above, it can be concluded
that from the first attempts to test the first
local varieties of agricultural crops to the cre-
ation of a separate institution of the Ukrainian
Institute for Plant Variety of Examination,
which main activity is aimed at organizing and
conducting a complex of research on the state
scientific and technical expertise of plant va-
rieties, as of intellectual property, more than
two centuries have passed. However, the year
1923 should be considered the official date of
the introduction of systematic research on va-
riety testing and the creation of a domestic
network of variety divisions, when the All-
Ukrainian Seed Society created a special varie-
ty network, the tasks of which included only
variety testing of corn, wheat of various deve-
lopment types, and potatoes.
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The formation of plant varietal resources,
which can be used by society to meet the needs
of consumers or breeding practices, is deter-
mined by the historical stages of the develop-
ment and introduction of plant diversity,
forms, criteria and methodology of varietal
testing in time and space for the formation of
a source base with elements of extrapolation.

The modern market of varieties and seeds
allows producers to use varieties that, accor-
ding to their morphobiological and economi-
cally valuable indicators, correspond to the
world level, provide the greatest return, with
the maximum use of productive and qualita-
tive potential.

The implementation of the new concept of
the formation of national plant varietal re-
sources will provide a solution to the food se-
curity of the state, the creation of new domes-
tic highly productive adapted ecologically plas-
tic plant varieties and seed production in ac-
cordance with international requirements, an
increase in production volumes, and an in-
crease in the quality and competitiveness of
domestic crop products in the domestic and
foreign markets.
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Bcryn. HauioHanbHi cOpTOBi pOCAMHHI pecypcu MaioThb
0co6/1MBe 3HAYEHHSA N1l EKOHOMIYHOrO PO3BMTKY YKpaiHu,
afpke BOHM 3abe3neyyioTb CTabiNbHICTb ranysi pociuHHUL
TBa AK CKNaaoBOi NPOfOBO/bYOT Ge3nekn aepxasu. AHanis
icTopiorpactii po3BMTKY Aep}KaBHOrO COPTOBMNPOOYBAHHS
3 1923 poKy nokasas BifCYTHiCTb CUCTEMHOTO JOCNifKEHHS
thopmyBaHHsAs [lep:KaBHOTO PeECTPY COPTIB POCAWH, Npw
LaTHUX AN nolwupeHHs B YkpaiHi (gani — Peectp copriB
pocnuH Ykpainu). Meta. Po3kputu ictopuyHi etanu dop
MyBaHHs HaUiOHaNbHUX POCAMHHUX COPTOBUX PecypciB,
Ta 06rpyHTYBaTM KoHUenuilo ixHboro po3suTKy. MeTtoau.
KonekLuis 3aranbHoBigoMux COpTiB poc/iuH, fKi nepebysa
oTb 4u nepebyBanu B KOMeplidHOMYy 006iry. MeTogm
LOC/ifXXeHb — 3araibHOHAYKOBi: rinoTe3a, CNOCTEPEXEHHS,
aHani3, MeTop CUHTe3y Ans (hOpPMyBaHHSA BUCHOBKIB; fXe
penosHaBya 0asa AaHWX 3 eJleMeHTaMu ekcTpononauii, ska
topMyeTbCA 3a pesynbTaTaMu MOLOBOMO, 1abOPaTopHOro
Ta aHaniTMyHoro pocnigxeHHs. Pesynbratu. [locnigxeHHs
icTopii perynioBaHHA [epXaBHOrO COPTOBMNPOOYBAHHS
Lano 3Mory 3'AcyBaTW, WO COPTOBUMpPOOYBasbHA Mepexa
B YkpaiHi 6yna ctBopeHa B 1923 poui. Tomy dopmysaH
HS HauiOHaNbHUX POCAMHHUX COPTOBMX PEYPCiB MA€E CBOIO
Malie cToffiTHIO icTopit. Ha Bcix icTopuuHux etamax
(hopMyBaHHsA HALiOHANbHUX POCAUHHUX COPTOBUX PECYpCiB
NpeLMeToM JOCHIAKEHHA 3a/MWAETLCA COPT 3 KOMMAEKCOM
cBOiX MOp06i0N0riYHMX Ta roCNOAAPCHKO LiHHMX Xapak
TepucTuK. [lepxaBHa peecTpalis copTy abo npaB Ha HbO
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ro 3abesneyye KomepuiiHuit o6ir copty. IpneHTudikauin
COPTiB POC/IMH AK OCHOBa COpTOBOT cepTudikauii 36inblwye
06ir copTiB Ha pUHKY, 3abesneyye 3pocTaHHA ob6cAriB
BUPOOHMUTBA Ta NiABWLEHHS AKOCTI NpoAyKUii pocnuH
HuutBa. CopTu pocnuH, nowupeHi Ha Teputopii Ykpaiuum,
BifNOBifAOTb 3arafibHONPUIAHATUM Yy MiXXHAPOLHiN NpakTULi
KpuTepiam BigMiHHOCTI, ofHOpiAHOCTI Ta cTabinbHOCTi;
33[l0BONbHAIOTL MOTPeOW CMoXWBa4iB 3a roCNOfapCbKO
LiHHAMM XapaKTepUCTUKaMU; HEe 3arpoXytoTb [OBKiJ0
i 3p0poB’lo noauHu. PopMyBaHHA HauioHanbHUX poC
NIMHHUX COPTOBMX pecypciB BiAGYBAa€eTbCA MOETanHo 3
TEHLEHUIED MiABUWEHHA TrOCNOAAPCHKO LiHHUX KpUTEpiiB,
Wo 3abe3rneyye KOHKYPEHTHICTb Cy4yacHOrO0 PUHKY COPTiB
i HaCiHHA BiANOBiAHO [O MiXHapoAHMX BUMOr. BUCHOBKM.
®opMyBaHHA POCAUHHUX COPTOBUX PecypciB s 3afoBO
neHHs noTpeb cnoxueayis Ta/abo cenekLiinHoi NpaKTUKK B
Ykpaini BigOyBanoch 3aBAsAKW LOBONI TPUBANUM ICTOPUYHUM
eTanam po3BUTKY Ta IHTPOAYKLiT POCIMHHOIO pPi3HOMaHITTs,
thopm, KpuTepiis i MeTogonorii copToBunpobyBanbHOT cnpa
BM B yaci i npoctopi. 06rpyHTYBaHHSA iCTOPUYHMX AcCNeKTiB
KoHLenuii ¢opMyBaHHA COPTOBMX pecypciB [03BOAUTH
ONTUMi3yBaTU CTPYKTYpY COPTOBUNPOOYBaNbHOT Mepexi,
opraHisauiiiHi 0CHOBM AepxaBHOi peecTpallii copTiB Ta 0x0
POHU NMpaB cenekuioHepa.

Kntoyosi cnosa: copm; HacinHaA; cadusHuli mamepian;
copmosunpobysarHs; Peecmp copmis pocnuH YepaiHu;
KOJIeKUiA; CeNleKyifi; COpmo3amiHa; COPMOOHOBCHHS.
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MiKpoKnOHanbHe PO3MHOXEHHA POCAUH
poay Actinidia Lindl.

3. b. Kuenko?, 1. B. Kimeituyk?*, B. B. MaykeBuy?

YkpaiHcbrull THCMuUmym ekcnepmu3su copmis pociuH, syn. levepana Podumyesa, 15, m. Kuis, 03041, YkpaiHa
2binoyepkiscbruli HayioHanbHUli azpapHuli yHisepcumem, CobopHa nnowa, 8/1, m. bina Lepksa, Kuiscoka 065., 09117,
Ykpaina, “e mail: i_kimeichuk@nubip.edu.ua

MeTa. AHani3 TexHos0riil MiKPOKJIOHANbHOMO PO3MHOXKEHHS POC/MH A1S CTBOPEHHS XUTTE3AATHUX MiXBUAOBUX ribpupais
i copTiB Actinidia Lindl. MeToam. 3aranbHOHayKOBi — rinoTe3a, eKCNEpPUMEHT, CNOCTEPEEHHS, aHaNi3, MEeTOZ CUHTe3y AN
thopmyBaHHsA BUCHOBKiB. Pe3ynbraTu. YnpoBagXeHHsA TeXHONOri in vitro HaTenep CTA€ NaHiBHUM KOMEPLiAHUM METOLOM
MaclWwTabHOro W WBMAKOTO OTPUMAHHA CafXaHuiB 3i cTabiNbHUM yCnafikyBaHHAM O3HaAK COPTY, BUCOKUM KoedilieHTOM
PO3MHOXEHHSA, 30epexXeHHAM rocnofapcbKo LiHHMX 03HAK 3@ BiACYTHOCTI CE30HHOCTi BUPOOHMUTBA Ta 0OMeXeHb Y Yaci.
KpiM pO3MHOXEHHS, NPUIWBUALWYETLCA i cenekuiiiHuit npoliec, 3o0kpema MyTareHes i ribpupgusadis. Baxnuso ogepxatu
He NULWe CTEPUNbHUI eKCNNAHT, a N MOP(OreHHO aKTUBHUI, TOOTO TaKUiA, WO NPUKUBETHCS, i 3TOAOM PEreHEepye POCIUHY
in vitro. Haitninwum 3a ecekTUBHICTIO feKOHTaMiHaLii € cnocib 06pobneHHs rinox opuToM Ta LOAABAHHA Y XKUBUIbHE Ce
pegnosuue 6ioungy PPM, ane 3a uux yMOB Bif3HAYeHO HaIMEHLUE BUXMBAHHSA €KCNIAHTIB y BCix 3pa3kie. Ha edekTuBHiCcTb
BBEJIEHHA B aCenTUYHY KyNbTypy Ha neplwomy eTani MiKpPOKAOHANbHOrO PO3MHOXEHHs BMAMBAIOTb TaKoX i GionoriuHi
0C06NMBOCTi NepBMHHMX €KCMAAHTIB. Y AOCHIAKEHHAX i3 MOXUBHUMM cepefoBuamu ans A. arguta BCTaHOBNEHO, WO 3
eNeMeHTiB MiHepanbHOTO XUBNEHHSA Nule 11 i0HIB € HeobXigHUMU ANs KUTTERIANbHOCTI: n'aTb Makpo (N, K, P, Mg, S) i wicTb
mikpoenemeHTiB (Cl, Fe, B, Mo, Na, I). Pocnunu in vitro MaloTb HUXKYMIA YMICT CYXMX PEYOBUH Ta GiNblLy KiNbKicTb BOJOTM,
30KpeMa ii BifbHOT, IKa 33 yMOBM NOPYLIEHHS BOAHOTO BanaHcy WBMAKO BTPaYaeTbcA. BUCHOBKM. 3aaTHicTb B0 pereHepalii
Ginbwolo mipoto BupaxeHa y BUAiB A. chinensis Ta A. deliciosa, meHwoto — B A. arguta. ins A. chinensis eheKkTUBHUM € 3a
CTOCYBAHHA riApONoHHOT TeXHONOTiT aganTalii pereHepaHTiB Ha eTani ex vitro.

Kntouosi cnosa: mepucmema; nepsuHHi ekcnaaHmu; noxusHe cepedosuye; MopgozeHes; MiKPOKIOHAIbHE PO3MHOXKEHHS.

Ilonpm BimmpalmooBaHHA HHU3KU TEXHOJIOTIU-
HUX B3aXOHiB, IOIIMPEHHS COPTIB aKTUHIiAil

Bctyn

YupoBam:keHHA TeXHOJIOTiH in vitro Hare-
Imep CTa€ IMaHIiBHUM KOMEPI[iAHUM METOAOM
MAacIITa0HOTO i MIBUAKOTO OTPMMAHHSA caaKaH-
IiB 3i crabimpbHMM yCHaIKyBaHHAM O3HAK
COPTY Ta BHCOKUM Koe(il[iEeHTOM PO3MHOMKEH-
Hs 3a BifcyTHOCTiI 00Me)KeHBb y Uaci Ta ce30H-
HOCTi BUpoOHUIITBa. KpiM podaMHOKEHHS, TpU-
MIBUANIYETHCA U CeJEKIIINHMUI IIPoIiec, 30Kpe-
Ma MyTareHes Ta TiOpuamsamis. Bakamso
oJlep:KaTH He JUIlle CTePUJbHUM eKCIJaHT, a
1 MOpP(OTreHHO aKTWBHUM, TOOTO TaKWi, IO
NIPUKUBETHCA, 1 3 YaCcOM pereHepye POCIUHY
in vitro.
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CIIOBIJIBHIOETHCA Uepe3 HeAOCTATHIO KiJbKiCThb
caJMBHOI'O MaTepiaJjy Ta COpTiB, IPUAATHUX IO
BUPOIIIYBaHHA y PIBHUX I'PYHTOBO-KJiMaTHU-
HuUX yMoBaxX. MiKpokJOHaJbHE PO3MHOYKEHHSA
Oyob-AKOI KYJBTYPU MaTUMe KOMEPIinHUHA
YCIHiX JINIIIe Y IIOETHAHHI 3 03/IOPOBJIEHHIM BiJ
iH(dexI1ii, 30KpeMa JIaTeHTHOI.

Axo Bunu Actinidia arguta ta A. kolomikta
ITaBHO BUPOIIYIOTH B YKpaiui, To A. chinensis i
A. deliciosa 3’saBuncs JINIlle B OCTaHHI JeCATH-
JiTTA v Temaux periomax — Kpumy Ta 3akap-
narti [1]. IlpemcraBHUKiIB poxy Actinidia maii-
JKe He IOIIKOMKYIOTH INKiZHWUKM, TOMY BOHU
IpUIATHI IJis OpraHiuHOro BUpPOOHUIITBA. Ta-
KOXK 3rajlaHi BUAMW AOCUTH IITUPOKO 3aCTOCOBY-
I0Th Y AEKOPAaTUBHOMY camiBHUIITBI [2—4].

Mema 0OocaidiwcenHs — aHaji3 TEXHOJOTiH
MiKPOKJIOHAJIBHOTO PO3MHOKEHHS POCIUH IJIA
CTBOPEHHS KUTTE3MATHUX MIi)KBUAOBHUX Tibpu-
moiB i copriB Actinidia Lindl.
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Biotechnology and biosafety

Pe3ynbTratn gocnigxeHnb

Ilonpm BimmparmooBaHHA HU3KKW TEXHOJIOTIU-
HUX B3aXOfiB, IOIIMPEHHS COPTIB aKTUHIiAil
CIIOBiJILHIOETLCSA HEAOCTATHLOIO KiJIbKiCcTIO ca-
JOUBHOTO MaTepiajy Ta IPUIATHUX AJSA BUPO-
OIyBaHHA y PIBHUX I'PYHTOBO-KJIIMaTUYHUX
yMOBaxX COpPTiB.

Oriap JiTepaTypHUX OKepes Ta aHAJIITHUHO-
HOPiBHAJBbHE OIiHIOBAHHS TEXHOJOTIUHUX IIPO-
meciB maam 3MOTy OOI'DYHTYBaTH TaKi eramu
MiKPOKJIOHAJILHOTO PO3MHOKEHHS COPTiIB poay
Actinidia: 0 — miaATOTOBKA MOHOPIB IMEPBUHHUX
eKciaaHTiB; I — BBeleHHA NIEPBUHHUX €KCIIJIaH-
TiB i mepiri cyOKyJIbTUBYBAHHA A0 OTPUMAHHSA
crabimbHUX MOpGOreHHUX CTPYKTyp. Lleit etan
MOETHYIOTH i3 3axX0oHaMu O3JOPOBJEHHSA (TepPMO-
Ta XeMOoTepalisa 3 KyJabTyporo Mmepucremn); 11 —
myapTuiaikamnid; III — imgykiia pusoreneasy;
IV — mocracenTmuna agamrairis.

s OinbimocTi KyJabTyp, 30KpeMa i s
mpeacTaBHUKIB poxy Actinidia, crJIagHOIIL
IEePINIOTO0 eTany MiKpPOKJOHAJbHOTO PpPO3MHO-
JKeHHA moJAraroTh y: 1) 3amobiramui abo 60-
poThbi i3 CaMOIHTOKCHKAIII€I0 IIPOAYKTaMIU
OKVCHEHHS (PEeHOJIONMOoAiOHUX pedyoBUH; 2) He-
KOHTaMiHAIifAX BiJl €K30- Ta eHJOreHHNX MiKpO-
opraHiamis; 3) mo6opi TpodivHMX i rOPMOHAIE-
HUX JEeTepPMiHAHT CTApTOBOT'O JKUBUJIBHOTO Ce-
penosuiia [5, 6].

Y npupogHUX yMOBaXx ONHi€I0 3 IXHIX (hyHK-
i1 € okucHeHHA A0 XiHOHIB. Ile 3axucHa peak-
IIiA poCJaMH Ha YIIKOAMKEHHS BiJl TPOHUKHEHHA
maToreHiB. baraTo mux Crosyk € 3abapBIeHUMU
peuoBuHaAMHU [7], TOMY iX HasSBHICTHL y TKaHU-
HaXxX MO’KHAa ieHTU(QiKyBaT! BisyanbHo. TKaHU-
HU, 1 BUAIJIEHUH 3 HUX Y "KUBUJIbHE CEPEIOBUILIE
eKcyaT, MaloTh KOpUUHeBe 3a0apBJIeHHS.

Haitmomupenimi saxomu 60poTh0u 3 OKUC-
HeHHAM (DeHOJIiB 0 XiHOHiB:

— BUPOIIYBaHHA Ha IIiATOTOBUOMY eTalli M0-
HOPiB eKCIJIAHTiB Ha PO3CisTHOMY OCBIiTJIEHHI;

— 3aMOYyBaHHSA B PO3UMHI aHTHOKCHUIAHTIB
(HampuKJIag, acKOpOiHOBOI KMCJIOTH, IMOJiBiHiI
HipoJIiIOHY) mepen IIepeHeceHHSIM B aCelTHUHi
yMmoBu [3];

— mo6ip cmiBBigHOIIIEHHSA TOPMOHIB [6];

— faJjlaHC 3a BMiCTOM MiHepaJbHUX €JIeMEeH-
TiB, 30KpeMa HiTPOreHy B aMOHiMHiN (hopmi.

Ha edekTuBHiCTL BBEIeHHA B AaCENTUYHY
KYJBTYPY Ha IIEPIIOMY eTalli MiKpPOKJIOHAJILHOI'O
PO3MHOKEHHSA BILIMBAIOTHL i OiojoriuHi ocobiu-
BOCTi IepBMHHUX eKcILIaHTiB. 1le BcTaHOBJIEHO
JIOCJIiTHUKAMM SIK Ha POCIUHHUX 00’€KTax (P(KMUB-
11i, OpYHBbKHM, pPEereHepaHTH) aKTUHimil, Tak i Ha
iHmmx KRyapTypax [3], Hanpukaan kaprorii [8].

Crkpumuenko H. B. 3si cuniBaBTopamu [3] BcTa-
HOBUJIN, III0 IEPBUHHUM €KCILJIaHTaM, i30JIb0Ba-
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HUM 3 Pi3HUX YACTUH IIaroHa, IpuTaMaHHAa Pis-
Ha 3JaTHIiCTBH A0 pereHepairii. Bijibin BupaskeHum-
MU Ii BigMimmocTi Oysiu y BunmiB A. chinensis ta
A. deliciosa, Halimentie — y A. arguta.

IloBepxHeBi TKAHMHY aKTUHIIIN TOCUTH HiMK-
Hi, TOMy HOiJ Yac IpoBeAeHHA 3aXOmiB XiMiuHOI1
1 aHTUMiKpPOOHOI cTepmrizalfii MOKJINBI OmiKY,
AKi TaKOK € IPUUYMHAMU OKMCHEHHS (peHOJiB i
saru0esi TMePBUHHUX eKcIaaHTiB. Ax i gada
OiJBIITOCTI KYJIBTYP, AJAA aKTHUHimi#T HaituacTi-
IIIe 3aCTOCOBYIOTH rimoxJjopuT HaTpito [9]. Haii-
MEHIN INKiZJUBUM IJI POCAWHHUX TKAaHUH i
HaHUmomupeHinmuM B YKpaiHi € mpemnapar Bia-
"igac 300 [3], mitoua peuoBMHA SKOr0 — HATpie-
Ba ciap guxJopisomnianyposoi kucaoru (80,52%).
SK momaTKoBHII HEKOHTAMiHAHT 3aCTOCOBYIOTH
6ionmma PPM (PlantPreservative Mixture™, mi-
toui peuoBunuu: 5-Chloro-2-methyl-3(2H)-isothi-
azolone 0,1350% i 2-methyl-3(2H)-isothiazolone
0,0412%) Bupoouuiirea Plant Cell Technology,
Bammarron, CITA. Ockinexku PPM mae KoH-
TaKTHY Jif0, TO MEePBUHHI exkcmaauTu Ha 15—20
Ii06 IIOBHICTIO 3aHYPIOIOTh Y *KUBUJIBHE Cepelio-
BUIIE i3 UM Ipenaparom. BijbIn TpuBaJe 3a-
HYPEeHHA CIOpUYMHAE 3arubesb POCIUHHUX
00’ekTiB yHacaigok rimokcii [3].

BaxauBo oTpumaTu He JIHINIE CTEPUJIBHUN
eKCIIJIaHT, a 1 MOp(OTreHHO aKTUBHUMI, TOOTO
TaKWUi, 110 IPUKUBETHCA 1 3r0JIoM pereHepye
pocauHy in vitro. 3a epeKTUBHICTIO HEeKOHTA-
Mimamii xpamuMm € immwuii coocid (06pobaaH-
HA TiOXJOPUTOM Ta MOJaBaHHA y KUBUJIbHE
cepenoBuiie OGiomuay PPM), anxe 3a 1mux o00-
CTaBUH BiJj3HAQUeHO HaliMeHIIle BUXXUBaHHA
eKCIJIaHTiB OJA BCix 3paskiB 000X TepMiHiB
BimOopy.

MikpokjoHanibHe PO3MHOMKEHHA OyIb-sIKOl
KYJbTYPU MaTHMe KOMEPIIMHUNA YCIIiX JInIIe y
HOE€NHAHHI 3 03/IOPOBJIEHHAM Bin iH(peKIrii, 30-
KpeMa JIaTeHTHOI. SIKII0 AJisi KOHTPOJIIOBAHHS
rpubiB Ta AeAKMX OAKTepill yCIIiIITHO 3aCTOCO-
BYIOTHL (yHTimuam ¥ aHTHOIOTHMKH, TO IIPOTU
IOKJITHHHUX MATOTeHiB (HalpuKJam, BipyciB i
BipoimiB) edeKTuBHUX mpemnapariB Hemae [11].
Tomy HasgBHiCTL MUX 30YOHUKIB 0COOJIMBO He-
OesmeuHa 3a BEreTaTMBHOTO PO3MHOKeHHS [6,
12-14]. He BUHATOK i IIpeACTaBHUKU POAY
Actinidia. 3okpema, Kuraiicbki Bueni [9] ycra-
HOBMJIM, IO Ha copri A. deliciosa ‘Guichang’
MOXKYTh OyTu HasaBHI Taki Bipycu: AVX (Bipyc
axktuHigii X), AcVB (Bipyc akTunizgii B), ASGV
(Bipyc sabmymeBoi Ooposenxu), CLRV (Bipyc
CKpyuyBaHHs JucTa Buitai), CMV (Bipyc orip-
kKoBoi mosaikm), CNV (Bipyc HeKposy oripka),
RMYV (Bipyc mosaiku pubrpacy), CLBV (Bipyc
IJIAMHUCTOCTI JIuCTs uTpycosux), PZSV (Pelar-
gonium zonate spot virus). Humu % BusiBjieHo,
110 B CiTHIIAX Ta MEPUCTEMHO-TKAHNHHOMY IIO-
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KOJIiHHi KiJIbKiCTh ypaskeHUX BipycaMu KJIOHIiB
cramoBuJja menire 20%.

Iloemnanua TepmoTepamii Ta isonAlnii me-
pucteMm posamipom Menine HixK 0,5 MM 3Bijgb-
HoBaJo 23,3% ekcmaaHTiB Bijg Bipycy Kiablle-
BOI XJIOPOTHUCHOI IIsgMuCTOCTi akTuHimii (Ac-
tinidia chlorotic ringspot-associated virus,
AcCRaV) [15].

Bakrepii poxy Pseudomonas MOXKYThb Iiepe-
OoyBaTu y pOCJNHI AK O0e3CMMIITOMHO, TakK i
cupuuuHATH 3arubenb A. chinensis ta A. deli-
ciosa. Kynbrypa MepucrteMm i momaBaHHS B IIO-
"KUBHE cepenoBuIne (PoceTujy aJIOMiHiI0o Ta
CAJIIINJIOBOI KHCJIOTH 3a0e3meuyioTh O0340POB-
JIeHHS YaCcTUHU eKCIJIaHTiB Bim Pseudomonas
syringae pv. actinidiae (Psa), mo 3aBgae Ko-
MepIIifHUX yTpaT Ha ILJIAaHTaIlifdX KiBi B ychoMy
cBiTi. Okpim OakTepiit Ta BipyciB, B akTHUHIiIi#
BUsABJEHI empodiTHi rpmbu, aki OescmcTeMHO
MENIKalTh Yy BHYTPIIIHIX TKaHUHAX POCJIUH
mijJ enmilepMaJbHUM KJITUHHUM IIIapoOM Ta KO-
JIOHi3yIOTHh 3[IOPOBi 1 KUMBI TKAHUHU TUXUMU
indperniamu [16].

HacinHeBe PO3MHOXKEHHSA IIPOCTiIlle i MeHIII
3aTpaTHe, BTiM IIOCTYIIA€ThCs 0i0TEXHOJOTIUHUM
MeTolaM uepe3 HU3KY IIPUUYUH, cepel AKUX
yTpata KOHCTAHTHOCTI COPTY Ta CKJAaAHICTH ¥
BUBHAUEHHI CTaTi MOJIOAUX POCJUH IIle B PO3-
CagHUKY ak OO IIBiTiHHSA, OCKiJIbKM OiJbBIIIiCTH
BHUIiB aKTUHIZIN € TBOOOMHUMU Ta MAIOTh TPU-
BaJIMil 1oBeHinbHUE mepiox [1, 9, 17, 18]. Haro-
MiCTBb in vitro HUWHiI cTae MaHIBHUM KOMEpILiii-
HUM METOIOM MAacCIITa0HOI'O Ta MIBUIKOTO OTPU-
MaHHS caKaHIiB 31 cTabiJIbHUM yCIagKyBaH-
HAM O3HaK COpPTY, BUCOKUM Koe(iIlieHTOM po3-
MHOKEHHSA, 30epe’KeHHAM IIiHHNX O3HAaK 3a
BificyTHOCTi oOMe:KeHb Yy uaci i mpocTopi Ta ce-
3oHHOCTI BupoOHuITBa [19]. KpiM posmMHOKEH-
Hs, IPUMIBAAMNIYETHCA 1 CEJeKIiHUNA ITPOoIIec,
30KpeMa MyTareHes Ta riopuamsaris [20—23].

Ha mepmromy erami MiKpOKJIOHAJIBHOTO PO3-
MHOKEeHHS BaKJUBO He JIUINE JeKOHTaMiHyBa-
TH IIEPBUHHI €KCIIJIAaHTH, ajle ¥ iHOAyKyBaTHU B
HUX MOpP(OreHHY aKTUBHICTHL uepes mobip me-
TePMiHAHT OHTOTEHEe3Yy, 30KpeMa KOMIIOHEeHTAa-
MU KUBUJBHOTO CEPEeIOBUINA, YCIIiX BUOOPY
AKUX BILJIMBAE i HA cTabiJIbHICTL Ta TPUBAJICTD
HACTYIHUX €TalliB PO3MHOMKeHHs in vitro Ta
mocTacenTHYHOI aganTalrii. Pisiosoriumi 3ako-
HU "KUBJIEHHS 3aJIUIIAIOTHCA Ti€EBUMU B yMO-
Bax in vitro HaBiTh 3a MiKCOTPO(HOTO 3 mepe-
BaKaHHAM reTepoTpoHOro KuBjJeHHsA. IlopiB-
HIOIOUM 3 IIPUPOAHIMU yMOBaMH, BILJIUB OKpe-
MUX €eJeMEHTiB KUBJIEHHA Ta T'OPMOHIB Jieriie
BUOKpeMuTu u pociaigutu [6]. Llpomy crpuse
o0MeKeHUH KyJIbTYPaJbHUUN IIPOCTIP i KOHTPO-
JIbOBaHEe BBEJIEHHS Yy CEePeIOBUIIE AOCIiIKyBa-
HUX JeTepMiHaHT. B akTuHiAIN i HU3KY iHITHX
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KyabTyp [24] HeraTuBHiI eeKTH HAIJUIIKY Ta
HecTavi JKMUBJIEHHS HAKONMUYYIOTHCS, MPOSBIIA-
IOTHCS i ITOCUJIIOIOTHCA 3 KOKHUM HACTYIHUM
OOKOJIiHHAM. locTpuil HOPOAB IBOTO 3aKOHY
BiiBHAUaEThCA AK (PITOTOKCMYHWII BIIJIMB Ta
CUMIITOMHM HeCTaui JeAKMX eJIeMeHTiB MiHe-
pajbHOTO KUBJIEHHS. A (diToTOKCcHUHUN edexT
MOJKe BUIVIAJATH AK Tileprigpararis TKaHWH,
IIOTOBINIEHHA i BKOPOUEHHA HaroHa. 3a Berera-
THUBHOT'O PO3MHOMKEHHS (PITOTOKCUUYHUUA epeKT
n1cOaiaHCy eJIeMEHTIiB KUBJIEHHS I TOPMOHIB
MOJKe IepedaBaTHUCA BiJ HOKOJIHHS OO IOKO-
JiHHA i HakonuuyBaTucd [25].

¥ nporeci nopiBEAHHS mIpoJrideparii A. argu-
ta Issai. Ha IHIeCTHM KyJbTYPaJbHUX CEPEIOBU-
max, HAaUIOINMUPEHIINMNX AJIT MiKPOPO3MHOMKEH-
Ha akTtuHigii — MS (Murashige — Skoog), Ch
(Cheng), H (Harada), St (Standardi), B5
(Gamborg), Ch (momudirkosana Cheng), ycra-
HOBJIEHO, III0 HAWBiAHOBimHIiIIMM mJs mo6poi
mpoJtidpeparniii € cepegosuiie Standardi. Ogaaxk
BOHO IIPOTEe HOTPedye BAOCKOHAJEHHS, OCKiJb-
KM TaKOK 3yMOBJIIO€ MOOiuHi (iziosoriumi edek-
TH, HATPUKJIaA YTBOPeHHA KaJjocy [26]. HacT-
KOBO ITP00JIeMy HEKOHTPOJHOBAHOTO KAJIIOCOYT-
BOPEHHA Ta rimeprigparailii po3B’a3yOThL IIepe-
CaMKyBaHHAM Ha IHIOWN CKJAM KUBUJIBHOTO
cepemoBuilia abo K 3 MEHIIINM yMicToMm 06ioJo-
riYHO aKTUBHUX PEUYOBWH i MiHepaJbHUX eJie-
meHTiB [3]. IIpore Takmuit miaxig symoBiaoe ¢i-
3ioJIoTiuHy PiBHOAKICHICTH pereHepaHTiB y HIpPo-
meci pocry # posBuTKY. VIMoBipHicTh mOsiBU
MYTaHTIiB TaKOK 30iJbIIYIOTL CTPECOBi YMOBU
yepes HeBiAMOBiAHICTH, TOPMOHAJBHUX 1 TPOoQiu-
HuXx aetepmimauT. Tomy MacmiTabHa IIPOMUCJIO-
Ba MYJbTUILIIKAIiA in vitro, 0cO0JIMBO MEHEI K-
MEHT 0iOTeXHOJIOTIYHMX IIPOIeciB, HEMOYKJIMBA.

dirtoTokcnuHi edeKTH AUcOamaHcy TpPodiu-
HUX i TOPMOHAJBHUX HOETEPMIiHAHT IIPOABJISA-
IOThCS Ha TPETHOMY I HACTYITHUX Macaskax, 110
YCKJIAaOHIOE BUOIP ONTMMAJBHOTO CKJIAAY Ce-
penmoBuimia [6]. ToO6To Bimpasy micias mepeca-
IKYBaHHS POCIMHHOTO 00’€KTa B iHIIIEe cepejo-
BUIIE CKJAIHO OI[IHNTHU MOro peaKIlilo Ha Kijb-
KicHUM Ta AKICHUI yMICT eJIeMEeHTiB »KUBJIEHHS
i picTperymioBaabHUX peuoBUH [24].

Ckiaagatoun a060 MOAM(MpiKyOUM IIPOIUC II0-
JKUBHOT'O CEPENOBUINA, AK OPIEHTUP BUMOT IO
pPH, miHepasibHMX eJIeMEHTiB, BiTHOIIIEHHS IO
ioniB Ca Ta iHIIII 0COOJMBOCTI KUBJIEHHS CJiJ
ypaxoByBaTu I'PYHTOBI YMOBHU €BOJIIOIIiHOIO
TMOXOIKeHHSA KYJIbTYPHU. 30KpeMa, aKTHHimii
pozoMm i3 xBoMHUX 1 3mimanux JriciB IliBgernHol
Agii, r'pyHTaM AKNUX BJACTUBUN IIPOMUBHUI
THUII BOJHOT'O PEKUMY, KOJIM Y BEPXHHOMY T'OpPU-
30HTI PO3UYMHAETHCA 1 BUMHUBAETHCA B3HaAYHA
yacTMHA MiHepaJbHUX croayk. KopeHeBa cuc-
TeMa IIOBEePXHEeBa, OT:Ke JKUBJIEHHS BiI0yBaeTh-
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cdA Ha OiTHUX I'PYHTaAX 3aBAAKU olajaM i MiHe-
paJibHUM IOXKMBHHM pEUOBMHAM V JIHUCTKaX
aKTUHIiZil, BUPOIIEHUX Y PiBHUX KJIIMaTUYHUX
i r'pyrTOBHX ymMoBax (KuiB, Ykpaina ta IIzamy-
cu, Kuraii). JIucTs pocanH KUTAUChKOTO IIOXO-
IJKeHHsS MaJid BUINY KOHIIEHTPAIlil0o BCix [0-
CHiI»KeHUX IIOKMBHUX PEUYOBUH, OKPIiM KpeM-
Hifo. BuaBsaeHi BigzMiHHOCTI y BMicTi Makpo- Ta
MiKpoeJeMeHTiB Yy POCAMHHUX TKaHWHAX Bif-
HoBifaloTh iX 3arajJbHOMY BMICTy B I'PYHTi Ta
3aJie’KaTh BiJ] CMHTe3y HU3bKOMOJIEKYJIADHUX
OpPraHiYHMX CIIOJYK, a caMe TiIpoKcubeH30ii-
HO1, 6eH30MHOI i TpuTepneHoBoi KucJor. I1ixBu-
IIeHHA BMICTy KPEMHiI0 y JHCTKax Ta IJaofax
poOCJUH aKTUHiAil, BUPOIIEeHUX B VYKpaiHi,
CBimuuTH Wpo AedinuT Bosioru B rpyHTI [27].

Or:ke, MOKHA ITPUITYCTUTH, 10 POCIUHU €BO-
JIIOIiHO IIPHUCTOCOBAHI 0 MOMipHOI0, HEBUCO-
KOT'0 BMiCTy ITO;KUBHUX PEUOBUH, ajie 3aBIAKU
4acTKOBi# (isdiosoriuniii miacTuyHOCTi 37aTHI
afalTyBaTUCh 1 0 YMOB MiHepaJIbHOTO >KUB-
JeHHA. YacTwHA eJeMeHTiB KHBJIEHHA Oepe
yuyacTb B O0OMiHi peuoBuH, a iHmia (HamJUIITIKO-
Ba) BimKJamaeThcA MpPO 3amac y TKaHWHAX, 30-
KpeMa y BaKyoJsisax. MoxJauBi ¥ BUIaKu BKJIIO-
YeHHA HAAJUINKOBUX KiJIBbKOCTe! B opraHiuxi
PEUYOBMHM, BMICT AKUX CTAE HAAMIpHUM 3a YMO-
Bu 30asiaHCOBaHOro KuBJeHHA. lle cTumyiioe
CUHTEe3 IIiJBUINEHOl KiJbKOCTI aMiHOKMCJIOT,
10 € OJHi€I0 3 IPUUNH 30iJIbIITEeHHA TaTOJOTiU-
HOTO BomomorimHaHHA [12]. OKpiM mpsamoi ¢i-
TOTOKCHUYHOCTI, 3TiTHO i3 3aKOHAMM JKUBJICHHS,
HaIJIWIIKOBL KIiJIBKOCTI OmZHMX eJIEMEHTIiB
YCKJIATHIOIOTH 3acBOeHHA iHIMux [11]. Tomy ce-
penoBuIla 3 BHCOKMM YyMiCTOM MiHepaJbHUX
eJeMeHTiB, AK-oT MS, He 30BciM mpupmaTHi, 110
IiATBEPI)KEHO eKcliepruMeHTaJabHo [1, 3].

Cepen MaKpoeJeMeHTiB JJd aKTHUHimil Haii-
MEeHIII BUpPaXeHO HAJJUIIKOBOIO € KiJbKiCTh
dochopy [28], 6inbIlI TOKCUUYHUNA — HAAJIUIIOK
azory [18]. Cmocrepirators Taki mpoaBu (iTo-
TOKCHUYHOCTi: KaJIIOCOYTBOPEHHS, HEKPOTHU3a-
I[is TKAHWH Ta aHATOMIiYHi 3MiHU (BKOPOUEHHS
cTebsa, MOTOBINEHHS JNCTKOBOI IIJTACTHUHKI)
[29]. Ha mpaKTumi BUKOPUCTOBYIOTH CEPEIOBU-
mia 3i ameHmmenuM Ha 50 um 75% ymicrom mi-
HepaabHUX enemenTtiB (MS1/2, MS1/4) [19, 26,
30, 31] abo cepemoBuIlia 3 MEHIITUM YMiCTOM
MiHepaJbHUX eJIEMEHTIB y:Ke B 0a30BUX IIPO-
nucax [3, 26].

Y nmocaimkeHHAX i3 HNOKUBHUMU CEPEIOBU-
mamMu aaa A. arguta BCTaHOBJIEHO, ITIO 3 eJie-
MEHTiB MiHepaJbHOTO KUBJEeHHA Juiie 11
ioHIB € HeoOXigZHMMU IJd KUTTELiAJIBLHOCTI:
m’ats makpo- (N, P, K, Mg, S) Tta mricts Mikpo-
enemenrtis (Cl, Fe, B, Mo, Na, I) [29]. Ilepiiux
Yy "KUBUJBHOMY cepefoBHUIIi Micturhesa > 0,5, a
apyrux — < 0,5 mmoasp Ha Jgitp [32].
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Mezzetti 3i cnmiBaBTOpamMu [33] BcTamOBIIEHO,
o B Imporieci BuportyBauusa A. deliciosa 1mpo-
Taarom 60 mi6 ma cepemoBuIli MS iHTeHcuBHE
HaKOIIMYEHHSA SIK CHPOi, TaK i cyXoi mMacw Bij-
oyBaeThcsa y mepiri 30 xi6. 3a 1meii uac i3 cepeno-
BuIlla moriuHajgocss 5,5% dochopy Ta 85,0%
a3ory, a Hanpukinmi — 94,5 i 95,0% Bigmosiz-
HO. EjemMeHTHN "KUBJEeHHA B Pi3HUX YaCTUHAX
eKCIJIAHTATY IPOTATOM HEePiofy KyJIbTHUBYBaH-
HA PO3MOALIANNCA HepiBHOMipHO. 31e6i/IbIIoro
BOHM HAKONMWYYBAJMCA B KaJIOCHIN TKaHWHI
[33]. TobTo HaBiTH 3a HAAJIUIIKOBUX KOHIIEH-
Tpaiiii, ki € 8 MS, pocauHHI 00’€KTH OTJIN-
HajJau OiJbIIiCTh MiHepaJbHUX ejgeMeHTiB. He
BCA KiJIBKICTh €JIeMeHTiB JKMBJIEHHSA MeTaboJri-
3yeThCA OO0 KiHIIEBUX IPOAYKTiB 0OMiHY peuo-
BUH: Ile MOKYTh OyTH IIPOMiKHI IPOAYKTH, Ha-
npukJgan (PiKcyBaHHsS a30Ty B CKJaIi aMiHO-
KucJyoT abo y Baxkyosaax [10, 11].

HagmmimkoBa KiJBKICTh €JIEMEHTIB KUBJICHHSI
IJIA aKTUHIAIL in vitro TposaBIAeTbcA HA 4—5-My
macasKki y 3MiHi BHCOTH IIaroHiB, KiJIbKOCTI MisK-
BY3JIiB, TOBIIUHU ¥ (pOPMU JIUCTKOBUX ILJIACTH-
HOK. CxpunueHKo Ta iH. [3] ycTaHOBUJIH, ITIO 3
KOXKHIM TacaskeM PisHUIlA B OiOMeTpUUYHHNX II0-
KasHUKaX pPereHepaHTiB, BUPOIIEHNX Ha PI3HUX
cepemoBUIaX, 3pocraec. 3oxkpema, Ha MS i QL
BiI3HAUEHO KOPOTKUM TOBCTUH IariH, HAJIMipPHO
iHTeHCUBHE 3a0apPBJIEHHSA JIMCTKOBUX IIJIACTUHOK
3 O3HAKaMH rimeprigparamnii TKaHWH, HEKPO3U
BEepXiBOK maroHa Ta IIPUTHiUEeHHS IPOIECiB pu-
30T'€He3Y, M0 € TUIOBUM JJIs HAIJIUIIKY a30TYy.
Y pasi nmepecamg;KyBaHHS Ha cepeloBUIIE i3 MeH-
UM YMiCTOM a30Ty MOKA3HUKYU BUCOTU IAroHa,
KiJIBKOCTI MIisKBY3JIiB Ta KOPEHEYTBOPEHHS IO
4-5-ro macaXy HOCTYIOBO 3pPOCTaJH. 3a BUCa-
I)KYBaHHS TaKUX PEreHepaHTiB y TENJHUIll Ha
Top(do-mIepIiToBi cybcTpaTn 30iMLITyBaBCA Bij-
COTOK IXHBOT'O IPUKUBaHHI.

OkpiM MiHepaJbHOTO, Ha PIiCT POCJUH aAKTHU-
Hifil BIITMBAeE MOBITpPAHE JKUBJIEHHS, TOOTO (o-
TOCHHTE3, 400 BUKOPUCTAHHSA AKEPEJ reTepo-
TpodHOTO KUBJEHHsA. 3a faHuMu [34], yHacITi-
IOOK moriMHauHs A. deliciosa CHUHTeTUYHHUX
BYIJIEBO/IIB i3 IIOKMBHOI'O CEPEeIOBUIITA BUXigHA
KiJbKicTb caxaposu micuas 15 xi6 KyJ1bTUBYBaH-
Hs samsuaaca no 32%, usepes 30 xi6 — qo 4% i
1o 0,08% manpukinii mepiogy KyJIbTUBYBaHHS
(60 mi06). 36inmbIIeHHSA KiJIBKOCTI caxaposu B
eKCIJIaHTaTaxX IIapaJjieJIbHO 3 ii 3MEeHIIIeHHAM Y
cepemoBuinli He BimOyBajsocs. ToOTo moOryIMHY-
THUIl CHUHTETUYHUU BYIJVIEBOJ He HAKOIIMUYYBaB-
cs, a CTaBaB YaCTHHOIO OOMiHY peuoBumH. Hac-
TUHA €K30TeHHUX BYIVIEBOAiB BUTpavajach Ha
CHHTEe3 KPOXMAaJIIo, IIPO IO CBigumjao 30ijb-
IIeHHA MOoro BMICTy B pereHepaHTaxX. YCTaHOB-
JIeHO, IO in vitro 30iJLIIEHHS CHPOI Ta CyXOi
MacH i MBUAKOCTI mposideparlrii BimbyBaeTbes
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3a OMHOYACHOT'0 301/ILIIEHHA BUXiTHIX IapaMeT-
PiB CTBOPEHHS HNPOAYKTIB (poToacHMiyAIii: iH-
TEeHCHUBHOCTi cBiT/ioBOTO mMOTOKY — 3 30 m0 250
MKMOJIb M 2¢™!; yMiCTy BYIVIEKHCJIOIO rasy —
3 330 mo 4500 MK Ha JiTp.

3a TpaAuIiliHOTO KYJbTHUBYBAHHSA in vitro 3
MiKcOTpOHUM, IIepeBa*KHO TIeTepOoTPOGHUM,
JKUBJIEHHAM HU3bKa KoHIeHTpamisa CO, Bcepe-
IVHI KyJIbTypaJbHUX EMHOCTEH 00MeKye PoTo-
acuMijasIiio, mo moTpebye mJogaBaHHS caxapo-
31 JI0 KYJbTYypaJIbHOTO CepeloBUINa AK OCHOB-
HOT'O JIKepeJia eHeprii Ta nJaacTUYHUX PEeUYOBUH,
YHaCJIiJJOK YOro BHOBiJILHIOETHCA IOTJIMHAHHSA
MiHepaJbHUX €JIEMEHTiB 31 IITYyYHOIOo MOXKHB-
HOTO cepenoBuIa [35].

doToacuMisiAIlifiHE YTBOPEHHA BYIJIEBOIiB
3aJIeKUTh SAK BiJ 1HTEHCHBHOCTI OCBIiTJIeHHS,
Tak i Bim #ioro cmekTtpa. Infante ta im. [36]
YCTAHOBUJIM BILIUB JKepejia CBiTJIa Ha HIiJIb-
HiCTb MPOAMXiB JUCTA 11 MOpP(doJIOTit0 TKAHUHMN.
Y pocaun A. deliciosa HakKOIUUYEeHHA CYXOi Ta
cupoi peuoBMHU 0yJI0 HAHO1IBIITNM, 8 POBBUTOK
KaJIfocy — HaloOMEeKeHIiIlIMM 3a PeKHMMOM CO-
HayHOro cBiTia. Ilpoxideparia maronis Oysa
HayBuiIomo nig 6iamm csiTiaom. Ilopsazn is Tpo-
¢iuHOI0, JOMiHAHTHOIO € TOPMOHAaJIbHA JIeTePMi-
Halisg. ¥ 0ioTexXHOJIOTiYHMX yMOBax Ha INTYY-
HUX TOXKWUBHUX CEPEeNOBUINAX TOPMOHAJLHUN
BILJIMB BiZ0OyBaeThCA 3a PiBHUX CXEM HOETHAH-
H II'SITH KJIACiB TOPMOHIB AK €K30Te€HHOI'0 CHH-
TEeTUYHOI'0, TAK i €eHJOreHHOI0 HOXOMKeHHA. ¥
IIPOTOKOJIaX TEXHOJOri#l MiKpOKJOHAJIBbHOTO
PO3MHOMKEHHA HaANIONINPEHIIIUMU cepel rop-
MOHIB € IIUTOKiHiHM I ayKcuHU, pinamre — ribe-
perinm. 3acToCyBaHHS IIEPIIUX MTBOX T'OPMOHIB
Ha DiBHMX eTalax PO3MHOKEHHSA IIPOXOAUTH 3
ypaxyBaHHaM mnpaBuia Cxyra — Minepa. Ha
eTami MYJAbTUILIIKAMII a4 CTUMYJIOBaHHSA
npoJidepairil maroHiB UTOKiHIHM ITIOBUHHI IIe-
peBakaTu ayKcuHU. A Ha eTalmi pu3oreHesy
KinbKicTh ayKcuHIB 30iabI1yIoTh [5, 37]. Cepen
IIUTOKiHiIHIB y OijbIOCTi TEeXHOJIOTiH Haimo-
mupeHimum e 6easunaminonypus (BAII) [3, 5,
6, 38]. BAII i seaTuH IepeTBOPIOIOTHLCA B POC-
JIVHI Ha TpupogHy Gopmy nutokininy [39]. Ox-
HaK € CBifilueHHd, III0 B pa3i 3acTocyBaHHA MeTa-
TOIOJIIHY Ha eTalli iHAYKIlil pr3oreHesy IIIBU/I-
IIIe PO3BUBAETLCA KopeHeBa cucrema [40].

PisHi ek30reHHi cCuHTeTHWUYHi aHaJioru QiTo-
TOPMOHIB MalOTh HEOJHAKOBUM BIIJIMB He JIUIIIE
Ha pU30TeHe3, a I Ha PO3BUTOK ITaroHa. 3o0Kpe-
Ma, 34 IOPiBHAHHSA PO3BUTKY maroHis A. delici-
osa Ha cepemoBumiax iz BAII, ximerumom i
KT-30 (dhopxaopdenypoH) GeHsmuaamMiHOTYPUH
CIIPUAB HAWBUIIOMY Koe(]iIliEHTy PO3MHOKEH-
Ha. IIpu npomy JucTKM Oyau ApiOHi, i3 BUIOB-
JKeHUMHU JIMCTKOBUMM ILIacTHHKaMu. Takoxx
Ha CepeoBUINAX i3 IIMM I'OPMOHOM Big3HAa4YeHO
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HaMObiJbIlle pereHepaHTiB i3 rimeprigparoBaHu-
MU TKaHWHAMHM — 1XHS KiJIBKiCTh 3pocrajia 3
KOXKHIM MOCJIIZOBHUM ITacakem. Ha cepemoBu-
mrax i3 KiHeTMHOM 3a MeHINOro kKoedilriernTa
PO3MHOMKEHHSA (QopMyBaJuca OiJbIIi 3a po3Mi-
pamu crtebso i suctku. Ile mosicHIOETHCA THM,
IIT0 POCJIMHHI TOPMOHU IIepe0yBalOTh B OPraHis-
Mi B pisHMX ¢opmax (ogHa i3 mpuumH Oararto-
BeKTOpHOI Aerepminailrii) [25]. 3oKkpema, 3acTo-
CYyBaHHA MOEJHAHb ABOX CUHTETUYHUX TOPMO-
HIiB y YacTMHaAX BiJl KOHIIEHTpAaIiil, y SAKHX
BOHU JOJAaHi B cepesoBUIIE, ITePEBUIIYBAJO II0-
3UTUBHUN edeKT BIJIUBY Ha pereHepat. lo-
cATAJNCSA BUCOKHMI Koe(dillieHT pPO3MHOMKEHHS
Ta JOOPMI PO3BUTOK IIaroHa.

ITopiBasAHO 3 BAII a6o 3eaTmHOM, KiJbKiCTh
i Maca marois, IJoIa JHUCTKIB Ta iX KiJbKicTb
Oysu 3HAYHO BUIUMH Y CEPEIOBUINAX, IOIO-
BHeHUX MT (Mera-Tomoain). ¥ mporeci mepene-
CeHHSA Ha CepeIOoBHUIIE IJIs BKOPiHeHHS, POCIIH-
HU, AKi posMHO;KyBamucsa 3 mT-mobaBxamu,
iHTeHCHBHIiIlle yTBOPIOIOTH KOPiHHSA, ITI0 Ja€ iM
3MOT'Yy IIIBUJIIE aJallTyBaTHUCh A0 YMOB /IO TeIl-
auiii. HatomicTh y IPOPOCTKiB, POBMHOMKEHUX
y cepemoBuiiax iz BAII abo seaTuHOM, KOpeHe-
YTBOpPEeHHA BigOyBaeThcs moBisbHiIIE [41].

151 KOpeHEeyTBOPEeHHA Ha 3aBepIIaJbHUX eTa-
max MiKpOKJIOHAJIBLHOTO PO3MHOXKEHHS 3aCTOCO-
BYIOTH ayKcuHM: eHgoremumii aykcua JIOK
(immoutisi-3-oI1TOBa KMCJIOTA) TA CHHTETUYHI pPevo-
BUHMU, 3 AKUX BiH CUHTE3yEThCA B opraHismi [25].
Kpim merepminariii pusorenesy, ayKCUHHU IIiIBU-
ITYIOTh PE3NCTEHTHICTh, IIOB’SI3aHy 3 aKTHUBAIli-
€10 (DeHLIITPpONaHOIAIB, cepen AKMX (hIaBOHOIIH,
denonu Ta Tepuenoingu [44]. Ko Ha eTarmi BBe-
IeHHA B acenTuuHi ymoBu (mepiauii etan MKP)
IIi PEYOBWHU MOKYThb CIIPUYUHATH CAMOIHTOKCH-
KaIlil0 eKCILIaHTiB, TO y pasi mocTacemTHYHOI
agamnTaIiii MarOTh TO3UTHUBHUN edeKT, 30iabIIry-
IOYX BifICOTOK MPUXKWBAHHSA POCJHUH ex Vitro.

Cunrernuna IOK mBMAKO posmamaeThcsAd B
JKUBUJIBHOMY CEpeIOBHUIIli, TOMY dYacTiIlle BU-
KOPHMCTOBYIOTH BiJHOCHO CTaOiJbHIIIY iHmOIij-
macaany rucaory (IMK), 3 axkoi B opranismi
cuaTe3yeThbea IOK [12]. IMK sacTocoByioTh i B
IIPOTOKOJIaX MiKPOKJOHAJHLHOTO PO3MHOMKEHHSA
ImpeAcTaBHUKIB poxy Actinidia [3, 5, 42].

AyKCVHU CHUHTE3YIOThCA Yy BeEpXiBKax Iaro-
HiB i, pyxaloumnch 0asumeTaabHO, HAKOIUUY-
I0ThbCsI B 0asajibHIM YacTWHI TarOHOBUX eKcC-
mirauTiB [12, 43].

Y pasi omHOYAaCHOTO HAKOIMYEHHS B €EKC-
IJaHTaX BEeJUKHX KiJIbKOCTEH ayKCHHIB i Iu-
TOKiHiHiB BigOyBaeThcsi KaJIOCOYTBOPEHHSI.
Bumiy opraHoreHHy 34aTHICTh MAiOTh KaJIOCH,
AKi maxommumau abo Po3MillleHI Ha cepemoBH-
max i3 KiJbKiCHUM ImepeBakKaHHAM ITUTOKiHIB
Hajg aykcuHamu [43].
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3maTHICT, aKTHUHITIN JerKO yTBOPIOBATH Ka-
JIOCU BUKOPHCTOBYIOTH /JIsI POBMHOMKEHHA He-
npaMuM MopdoreHe3oM Ta i3 ceJIeKIlilfiHOIO Me-
TOI0. YTBOPEHHS KaJIOCiB BimOyBaeThcA Ha pis-
HUX cepenoBumiax [44], iz HuX GopmMyoThCA
amikasgbHi MepuctemMu Ta emOpioigm. I'icToso-
rivyHi JOCTim)KeHHS KaJIOCHUX TKAaHUH BUABU-
JU IXHIO CTPYKTYPHY HeOAHOpPimgHicTh [45, 46].
T'emorun i Tunm excmianTa, a TaAKOMXK CKJAl ce-
penoBuiiia Ta pH BIImBaOTh Ha OpPraHOTeHETH-
Ky i smaTHicTh, M0 dopmyBaHHS Kajmocy [47].
IaTeHcuBHIIIMIT KaJdOCOreHe3 XapaKTepHUM
mepenycimM IS JIMCTKOBUX eKCIIaHTiB [48].

Kamtoc e mimmuMm mxepesioMm MyTaimiii, mjis
YOro B3aCTOCOBYIOTHL AK OIPOMiHEHHS TaMMa-
IIPOMEHSIMM, TaK i XiMmiunuii myrarenes. O6po06-
JEeHHA KaJIIoCy i JOHOPHMX eKCIIJIaHTiB KOJIXi-
muaoMm (0,05-0,10%) mae smory 30iJbIIUTH
IJIOIAHICTD, 30KpeMa OTPHUMATH TeTPaIJIOiliB
aKTUHiAil i3 KOBTMM Ta YEePBOHUM M SIKYIIIEM
[20]. Sokpema, 3a YMOBU 3aCTOCYBaHHS KOJIXi-
muHYy 0as A. arguta orpuMano terpa- (2n = 4x
= 116) Ta oxronnoinm (2n = 8x = 23) [49]. duna
ceJIeKIIil Ha IIOCYXOCTiMKicTh II’ATHM BUIIB aK-
TuHigii (A. macrosperma, A. longicarpa, A. de-
liciosa, A. hemsleyana ta A. valvata) ycuimrHo
BUKOPHCTOBYIOTh KYJIBTUBYBaHHSA Ha CEPEIOBU-
max iz moaiermienriikosem (ITEI-maca dop-
mysau 8000), m006 CIPUYMHUTHU CTpeCc Bix mo-
cyxu. OgHUM i3 TOKA3HUKIB IIiABUIIIEHHS CTili-
KocTi OyJIO 3pOCTaHHA BMICTy B IIMTOIIJIa3MaXxX
KJITUH OCMOTHYHO aKTUBHUX PEUYOBUH, 30Kpe-
Ma IIYKpiB Ta aminoxucior [21].

Kynbrypy KiaiTuH akTuMHimi#Z 3aCTOCOBYIOTH
IS OTPUMAHHSA KUTTE3TATHUX MiKBUIOBUX
riopuais, HaIpuUKJIamd, BiJ cxpeltyBanus A. chi-
nensis (2x) iz A. melanandra (4x). EmOpionnu
HepeHocuan in vitro, o6poOIAIN KOJXiITHOM,
1100 moABOITH KiMbKicTh XxpoMocom [23]. € ycrmri-
XM B MiKBUOOBi# riopumamsamnii mizxk A. arguta
(4x) Ta A. deliciosa (6x). T'ibpunui emO6pioHU
KyJbTUBYBaJaW Ha cepemoBuimi MS 1/2 is
IomaBaHHAM 1-Ha@TaJiHOITOBOI KHCJIOTH
(0,3 mr/m), BAII (2 mr/a) i 'K (0,2 mr/mn). Pere-
HEpaHTU BKOpiHioBaJu Ha cepemoBuili 1/2 MS
i3 CMHTeTMYHMMHN ayKCHMHaAMH — iHIOJ-3-Mac-
JAHOI0 ab0 Ha(TUJIOITOBOIO KHCJIOTaMHU. Acel-
TUYHY KYJbTYPY Ha CEPeIoBHUINAX i3 Kpiompo-
TEKTOPaMHU YCIIIIIHO BUKOPHUCTOBYIOTH IJISI KPio-
KoHcepBallii Ta TpuBaJjoro 30epiramusd reHe-
TUYHOTO Marepiany aktuHigii [50].

PerenepoBaHi pocauHu in vitro MailTh II€BHI
aHATOMIYHI HPUCTOCYBAHHSA OJISA KUTTENIAID-
HOCTi B aCemTHUUYHUX TeTepoTPoGHUX yMOBaX.
30KpeMa, B aKTUHIiAIl KJIiTHHU emimepmicy me-
¢opmMoBaHi, MAIOTh TOHKI CTIHKY HeIpaBUJIbHOL
dopmu [51]. BockoBuit mrap crebia MeHIIHM,
MOPiBHAHO 3 IIAarOHAMHU POCJUH Y BIIKPUTOMY
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I'PYHTi, a KYTUKYJISIPHA TPaHCIipamisa — BUIIA,
110 TPU3BOAUTH IO 3HAUYHMUX yTpar BoJioru [52].
Pocaunnm in vitro mamTh MEHIIINNA yMICT Cy-
XWX PEUOBHH Ta OiJIbINTY KiJbKicTh BOJIOTH, 30-
KpeMa ¥ BiJIbHOI, SIKa B pasi mOpPYyIIIeHHA BO/I-
HOro OaJlaHCy IIBUAKO BTpadaeTbcsaA. OTHUM i3
YUHHUWKIB 3MiHM CHiBBiJ[HOIIIEHHA CyXO0i / cu-
poi GiomMacu € eK30TreHHUM IMUTOKiHiH OeH3ma-
MiHOIIYpHH. YCTAaHOBJIEHO, IO €KCHO3UIIiA i
KOHIIEHTPAIliA IIHOI0 CUHTETUYHOIO TOPMOHY B
A. deliciosa y @asi po3sMHOKeHHA BIIJIMBAJIN Ha
AKIiCTHL pereHepaHTiB, 30KpeMa Ha BMICT BoOU
Ta 3gaTHIiCTL ii yrpumyBaTtu. KiabKicTb BOmM
sbispiryBaJiaca i3 momaBaHHAM Big 4,4 MK
BAII. Excrmosuirii ropMoHy icTOTHIiIIE HidK HOT0
KOHIIEHTpAIlil BIJIMBAJIXA HA HAIAJUINOK BOAH irn
vitro. lle mo3Haumiiocsa I Ha AKOCTiI Ta BUYKU-
BaHHI cajKaHIIiB B yMOBax ex vitro [53].

Y OinpIrocTi KyJabTypalbHUX €MHOCTel Bin-
cyTHs abo ciaabKa BEeHTHJAIIA. YCTaHOBJIEHO,
IO pereHepaHTH, BUPOINEHI 3a aKTHUBHOI BEH-
TUJAAIIT, MicTHaN HAWOIABITY KiTbKiCTh iHIOI-
3-011TOBOI KMCJOTH, TOAI AK yMicT abCIiu30BOi
KHCJOTH OYB BUCOKMM B €KCILIaHTaX, KYJIbTHU-
BOBAaHUX Y HEBEHTUJILOBAHUX yMOBax [54].

YrKaszaHi smMiHu B peryJaioBaHHI BOZHOTO Oa-
JIaHCY, TPO(MIuYHOrO Ta TOPMOHAJIHHOTO PEKUMIiB
HOTPeOyIOTh UeTBEePTOTo (3aBepIIIaJbLHOTO0) eTa-
Iy MiKPOKJOHAJBHOTO PO3MHOMKEHHS POCIUH
[3], mig wac sxoro akTuHiAii BUCAIKYIOTH Ha
iHepTHi, BimbHI Big 30yaHUKiIB XBOp0oO cyOcTpa-
TH, HATPUKJIAJ BepMUKYJIIT [55] um mepair [5].
Hana A. chinensis ycHmimmHMUM € 3aCTOCYBaHHS
rizponoHHOI TexHOJIOTil azamTalii pereHepan-
TiB Ha erami ex vitro [56].

Y mporieci KyJIbTUBYBaHHSA eKCIJIaHTIB A. de-
liciosa ‘Hayward’ Ha MOXHUBHUX CEpPEIOBUIIAX
i3 20 r/x caxaposu y mepiri 20 xi6 Ta 600 MKMOIb
CO, monp™, a moTiM IepeHeceHHs Ha cepeJoBU-
e 6e3 caxaposu 0 3aBEePIeHHA KyJIbTUBYBaH-
HA in vitro pereHepaHTU PO3BUHYJIU IIOBHICTIO
dyHKI[ioHaNIbHUN (POTOCUHTETUUYHUMN amapar,
IoOpe miATOTOBJIEHUN AJIA MePeMillleHHS B YMO-
BU ex Vitro, 10 Mae HUBKY IIepeBar IJis MiKpo-
PO3MHOXKeHHA [57].

EdexTusauM 3aco00M MHOJIIIIIEHHA agamTa-
il pereHepaHTiB ex Vitro € iX Mikopusallis Be-
BUKYJIAPHO-apOYyCKYJIAPHUMU MiKOPU3HUMU I'DH-
b6amu pony Glomus [58].

BucHoBKuU

Kynbrypy KiaiTmH akTwWHiZiT BUKOPHCTOBY-
IOTH JJIA OTPUMAHHS KUTTE3NATHUX MiKBUIO-
BUX TiOpumiB Ta IMITYYHOro (CHHTETHUYHOIO) Ha-
ciHHJ.

IIpencraBuukiB pony Actinidia mai:xe He IIO-
MIKOMKYIOTh INKiTHUKK, TOMY BOHU IIpHAATHI
IJIs OPTaHiYHOTO BHPOOHUIITBA.
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3maTHicTL O peredeparlrii O0iJIbIIIOI0 Mipoio
BUpaKeHa y BuniB A. chinensis ta A. deliciosa,
MeHIIIom — B A. arguta.

Pocaunu BupiB Actinidia eBOJIOIIHHO HPH-
CTOCOBaHi /0 IIOMipHOIO, HEBHCOKOI'O BMIiCTy
MOKMBHUX PEUYOBUH, ajieé 3aBAAKU YaCTKOBiH
disiosioriuniii macTAYHOCTI 3JaTHI ajanTyBa-
TUCH 1 10 YMOB MiHEpPaJIbHOTO JKMUBJIEHHS.

doToacuMisiAIifiHE YTBOPEHHA BYIJIEBOIiB
3aJIeKUTh SAK BiJ 1HTEHCHBHOCTI OCBIiTJIeHHS,
TakK i Bif #oro crexTpa.

s A. chinensis yCcIimHauM € 3aCTOCYBaHHS
TigpOIOHHOI TexHOJIOTil amamTaliii pereHepas-
TiB Ha eTaIi ex vitro.

MiKpoKJIOHAJIbHE PO3MHOMKEHHA OyIb-IKOI
KYJbTYpU MaTuMe KOMepIiMHMI ycmix Jjuiie
3a IMOETHAHHA 3 O3JOPOBJIEHHAM Bij iH(peKIrii,
30KpeMa i JaTeHTHOI.
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Purpose. Analysis of plant micropropagation technolo
gies for the creation of viable interspecific hybrids and
varieties of Actinidia Lindl. Methods. General scientific -
hypothesis, experiment, observation, analysis, synthesis
method for drawing conclusions. Results. The introduction
of in vitro technologies is now becoming the dominant com
mercial method of large scale and rapid production of seed
lings with stable inheritance of variety traits, high multipli
cation rate, preservation of economically valuable traits in
the absence of production seasonality and time constraints.
In addition to reproduction, the breeding process is also ac
celerated, including mutagenesis and hybridization. It is
important to obtain not only a sterile explant, but also a
morphogenically active one, that is, a plant that takes roots
and subsequently regenerates in vitro. The best in terms of
decontamination efficiency is the method of treatment with
hypochlorite and the addition of PPM biocide to the nutri
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ent medium, but under these conditions, the lowest survival
of explants in all samples was noted. The efficiency of intro
duction into aseptic culture at the first stage of microprop
agation is also affected by the biological characteristics of
the primary explants. In studies with nutrient media for
A. arguta, it was found that of the elements of mineral nutri
tion, only 11 ions are necessary for life: five macro (N, K, P,
Mg, S) and six microelements (CL, Fe, B, Mo, Na, I). Plants in
vitro have a lower dry matter content and a greater amount
of moisture, including free moisture, which is quickly lost
when the water balance is disturbed. Conclusions. The abi
lity to regenerate is more pronounced in the species A. chi
nensis and A. deliciosa, and to a lesser extent in A. arguta.
For A. chinensis, the use of hydroponic technology for the
adaptation of regenerants at the ex vitro stage is effective.

Keywords: meristem; primary explants; nutrient medium;
morphogenesis; micropropagation.
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Hapii BacuniBHi JIELLYK - 60

15 mucromama 1962 p. y cemi Kpacua Ilymia,
1o B BepesxkancbKkomy patioHi Ha TepHOmiIbIM-
Hi, Hapomuiaaca Haxis BacuiiBaa Jlerryk.

SK 1 Bci mitu, minmra mo mepIioro KJja-
cy, 3aKiHUMJIa BOCBMUPIUKY Ta BCTY-
muia 10 BydalbKoro pajarociry-rex-
HiKymMy (HuHi — Byuanskwuii ¢a-
xoBuli KoJjemk IlomiabChbKOro
Iep;KaBHOTO arpapHO-TeXHIUHO-
ro YHiBepCcuUTETY), AKUMN 3aKiH-
ynjga 3 BigsHaxoio y 1982 p.
Toro & poxy Hazmiss BacuaiBaa
BCTyIa€e O0 YKPaiHChKOI CLiIb-
CBKOT'OCIIONapPChKOl aKameMii
(YCT'A) Ta 3a pesyabraramu
YCHIIITHOTO HABYAHHA OTPUMYE
IUILJIOM YUYEeHOr'0 arpoHoMa 3
BigsHakoro. Hagmasi Tpu poku mpa-
moe B Arpocraniii YCT'A «Mur-
HUIISI» arpoOHOMOM-HAaCiHHEBOIOM.
IIporsarom 1989-1992 pp. HaBuaeThLCA
ouHo B acmipauTypi YCI'A: 1993 poky 3a-
XUINA€ KaHINUIATChKY AMCEPTAIlil0 3a CIelliajb-
mHicTio 06.01.06 — OBouiBHUIITBO Ha TeMy «Po3-
pobOKa i BAOCKOHATEHHSA IPUMHOMIB TEXHOJIOTII
BUPOIITYBaHHS 0iJIOr0JI0BOI KaIlyCTH PaHHBOCTHU-
ITJINX COPTiB» IIiJ KEePiBHUIITBOM IJOKTOPA Cijib-
CBLKOTOCIIOAAPChKUX HaYK, mpodecopa O. 10. Ba-
pabaria. AcucreHTa Kadeapu IIJI0O0OBOYiBHU-
nrBa YCI'A B:xe Bci orouyioui (cTymeHTHU Ta IIe-
Jarorm) 3 IOBaromo HasuBaioTh Hamiero Bacuris-
Horo. IloBara i1 ycHiIIHICTE CYIIPOBOAKYIOTH
Hagito BacuniBuy, me 60 BoHA He IIpalioBaja, 3
KM Om He 3ycTpivajsach i He chmiBmparioBajga —
aKIlioHEepHe TOBApPHCTBO «¥YKparpobisHec», Bif-
minm opouiBHUITBa TOB «Arpo-IuTep», Hepixex-
cuepriieHTp, TOB «Bopucren», YKpalHCbKUIA
iHCcTUTYT eKcepTusu copriB pocauH (YIECP).

Binx crBopeHHs YKPaiHCBKOIO iHCTUTYTY €KC-
neptusdu coptiB pocaumH (2002 p.) mpairoBasia
Ha TOCafaxXx CTapIoro HayKOBOTO CITiBpPOOiTHU-
Ka, 3aBiyBauKM Bigmijoy HAyKOBOI KOOpAUHAIII1
Ta PO3POOKU METOOUK, 3aBilyBauKy Bigaisry Ha-
YKOBO-TeXHiuHOI iH(opMmaIlii, BUeHOro cekpeTa-
pa. Huni e 3acrymaukom gupexropa YIECP.

3a yac pobotu B YIECP Hagiero BacunaiBaoro
omyoOsikoBamo mouan 150 apyKoBaHUX Tpamb y
daxoBuxX BUIAHHAX, Oinbirme 100 3a TeMoro gu-
cepraliiiHoi poboTM Ha 3400yTTA HAYKOBOTO
CTyHeHA JOKTOPA CiIbChKOTOCIOAAPCHKUX HAYVK
3a creniaabHicTIoO 06.01.06 — OBOYiBHUIITBO,
AKY BOHa ycmimrao 3axuctuia y 2021 p. Mae
BUe€HE 3BaHHS CTApPIIIOr0 HAYKOBOTO CIIiBPOOiT-
Huka. Hagia BacusiiBHa € cniBaBTOpOM IilecTu
COPTiB caJiaTy IIOCiBHOT'O i Ma€ CBimomTBa IIPO
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aBTOpcTBO Ha coptu CMyriaHKa, 3opeman, Ma-
aaxir, Ilorommu, HyOasHcbkuii, Cxap0b; copt
imgay mociBHoro 3Haxap Ta OTripOYHMKA
aikapcbkoro Kocmoc. 3a ii imimiaTusu
Ta 0COOMCTOI ydYacTi miATOTOBJIEHO
aTjacu Ta BUBHAYHUKU MOPQOJIO-
riyHWX O3HAK MJIS COPTiB KapTo-
IJIi, TIepII0 COJOAKOIO0, KYKY-
pyAs3m 3BUYAMHOI, cajiaTy IIO-
CiBHOT'0O, COHAIMTHUKY OTHOPiU-
HOTO, POJYy KaIyCTu, POAY
muOyJsii Ta Tpymu 3epHOBUX
KYJbTYpP AK OJd I[iJIieil eKc-
mepTu3n, TaK i COPTOBOI cep-
tudikaiii. Binemre 10 pokis
VCIIIIITHO ITpaIffoBaJia Ha IIefa-
roriuHifi HUBI gomeHTOM Kade-
IpU TeHeTUKH, CeJIEKITil Ta HaciH-
HuITBa iM. mpodgecopa M. O. 3e-
JeHcbKkoro HarriomasapHOrO yHiBEp-
cuTeTy 0iopecypciB i MPUPOIOKOPUCTY-
BaHHA YKpaiuu. H. B. Jleuryk 3 mpodeciii-
HUM IIiIXOJOM Ta HAYKOBO-BUPOOHWUNM TOCBI-
JIOM OOIIOMAra€ CTAaHOBJIEHHIO MOJIOANX KaIpiB i
cIpuse iX 3aKpiIIeHHIo, (hopMy€e CBijome TBOpUe
CTaBJIEHHSA OO mpalli. A 3HaHHA 3 IOPUCIPYAEHITi]
y rajgysi COpTOBHMBYEHHS Ta COPTO3HABCTBA MO-
3BOJIMJIA il CTATH CYJOBUM eKcIiepToM y cdepi
iHTenmexTyanmbHOI BJjacHocTi: 13.5.1 — mocuri-
IKeHHs, IIoB’sa3aHi i3 copramMu pocauH. Yurae
JeKIii 3 imenTmdikallii copTiB Ta COPTOBOI Cep-
TugikaIii Ha Kypcax TigBUITIeHHa KBaiikarrii.
3a BaromMmii ocoOMCTHII BHECOK Yy PO3BUTOK
dopMyBaHHA HAIIOHAJTBHUX POCIWHHUX COPTO-
BUX PeCcypciB, OXOPOHU IIpaB HA COPTU POCIHH
Ta copToBoi ceptudikarnii Hagia Bacuiisua Jle-
IITYK HEOJHOPA30BO HATOPOKYyBaIacsa rpaMoTa-
mu i nogaxkamu MiHicTepcTBa arpapHOi IOJIiTH-
KM Ta IIPoJoBoJibcTBa YKpainu ta YIECP. Ha-
ropoaskeHa MegaaaMu «Kosambka modaecTts» I1
crymens Ta «CoproBumpoOyBau YKpainum». Y
mo0yTi CKpoMHA, BUMOIJIMBa OO0 cebe i KoJer,
AKUM 3aB)KI1 IOTOBa TPOdeCciiHO JTOIIOMOITH.
KomekTuB YKpaiHChKOTO iHCTUTYTY eKcCIIep-
THU3U COPTiB POCJMH BUCJIOBJIOE HAUMIUPIImi
Bitanua Hapgii BacwiriBui Jlemyk 3 Haromm ii
oBinero! Baxae mimmoro 3gopos’s, JocTaTky,
HaTXHEHHsS M HEBTOMHOCTi, 3IiHiCHEeHHS BCix
Mpiii i cmoxgiBanb. Hexait moasa sbarauye emep-
riero Ta pamicTio, a BUCOKHMII mmpodecioHaaisMm,
MyZpicTh i BimmaHIiCTh cIIpaBi CTaHYTH 3aIl0Py-
KOIO YCIIiXy Ta HOBUX HOCATHEHL. Bo:koi OJaro-
Jari Ta BCiIsKMX rapasziiB Ha MHOTII Jital
Konexmue Ykpaincvkozo incmumymy
excnepmu3u copmié pocauH
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