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Bnnue Tuny ekcnnauTa Ta copty Linum usitatissimum L.
convar. elongatum Ha iHTEHCUBHiCTb
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100-piyua popmyBaHHA

HaLiOHaNbHMX COPTOBUX POCIMHHMUX pecypciB YKpaiHu

¥V Bepecni 2023 poky B YKpaiHl BiIdHAYAIOTH
100-piuamii roBlael 13 JlHA 3acHyBamHsa mep-
SKABHOI'O COPTOBHUIPOOYBAHHS. 3apoiiKeHa
1923 porl gepsxaBHA COPTOBUIIPOOYBaIbHA Me-
peska BIIPOJOBIK BIKY JUHAMIYHO TpaHChHOpMYy-
Bajlacs BiJ 3amoyaTKoOBaHOI BceykpaiHChKOI
CITUIKY HACIHHUIITBA 0 cTBopeHux y 2002 porrl
JlepsxkaBHOI cIy:k0M 3 OXOPOHU IIPaB HA COPTHU
pocJimH Ta YKPaTHCHKOT0 IHCTUTYTY €KCIIePTHU3N
COPTIB POCJIMH.

3pobiieHo 6ararto, IPOMIEHO HEIPOCTUH Tep-
HUCTUH MLJIAX, IOCBII MUHYJIOTO JIae ycl Imiacra-
BY IIPOAHAJII3yBATHU MOT0 Ta OKPECIUTH HAIIPS-
MU II0AJIbIIIOT0 PO3BUTKY COPTOBHUIIPOOYBAJIb-
Hol Mepesxi. Ilepen HaMu cTOATHL BaMKJIMBI [IJIs
Vrkpainu BUKIWKM HA TUISAXY 70 1HTerparii B
E€sporneticeruit Cora, 1110 MOTPedye IIBUIKOTO
pearyBaHHS Ha 3MIHU, T BIPOBAIKEHHS HOBUX
IHCTPYMEHTIB OI[IHIOBAHHS COPTIB.

Hapasi rosoBHMMU 3aBHaHHSAMU arpapHOI
HOJITUKY 3aJIMIIAIOTHCSI 30LIBIICHHS BHPOO-
HUIITBA Ta MOKPAIIEHHS SKOCTI IPOAYKIIII poc-
JIMHHUIITBA, PO3IIUPEHHS TAa OHOBJIEHHS COp-
TOBMX POCIMHHHX PeCcypciB, Kl BHM3HAYAKIOTH
IIPOJIOBOJILYY OE€3MeKy Jep:KaBh Ta MOMKYTh
OyTH BHUKOPHCTAHI B IIOAAJIBIIIOMY CEJIEKIIIIAHO-
My IIpOIIecl.

Maro dects mupo mpusiTat 13 100-piuHmM
IOBLJI€EM COPTOBHUIIPOOYBAUIB PI3HUX IOKOJIIHD,
yCIX, XTO JOTHYHMI 10 (POPMYBAHHSI HAITIOHAIb-
HUX COPTOBUX POCIMHHUX pecypciB. Cboromui, y
CKJIATHUM JJISI IePIKaBU Yac BU JA€Te IIYTIBKY
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COPTY Y “KHMTTs, 3a0e3IeuyeTe CBOEUaCHE SKICHE
dopmyBaHHS PUHKY COPTIB 1 HACIHHSA.

[lepemoru Ham, mupy 1 qo0pa IJis 3aiHCHEH-
HA Mpit! VcmixiB 1 HIpOIBITAHHS depsKaBHIN
cucTeMi 3 OXOPOHU IIpaB Ha COPTU pocsuH. Bee
Oyzme Yrpaiua!

Cepeiii MEJIBHUK
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CoPTORKBUEHES
TA COPTOZHABCTRO

YOK 633.11:631.53.4:631.55(477.4) doi: 10.21498/2518-1017.19.3.2023.287637

Bnaue nonepeaHUKIB Ta CTPOKIB ciBOM
Ha BpOXXauHicTb coptiB Triticum aestivum L.
B yMoBax LleHTpanbHoro Jlicocteny YKkpaiHu

B. B. Kupuneunko'’, 0. B. ymeniok?, 0. M. CyppeHko?,
0. A. 3aima’, P. M. Jlocb?, T. M. XomeHK0?

IMupoHiscbkuli iHcmumym nweHuyi imeHi B. M. Pemecna HAAH, syn. LlenmpansHa, 68, c. LleHmpansHe, 06yxiscbkuli p-H,
Kuisceka 0611., 08853, YkpaiHa, *e-mail: verakurulenko@ukr.net
2YkpaiHcbKull THCmumym ekcnepmu3su copmis pociuH, sy. leHepana Podumuesa, 15, m. Kuis, 03041, YkpaiHa

Merta. Bu3HaunTM noTeHLian ypoxKaiiHOCTi HOBUX COPTiB NMWEHULi 03UMMOT MMPOHIBCbKOT CENeKLLiT 3aNexHO Bif nonepeaHuKis
i CTpOKiB ciBOM Ta BCTAHOBUTM iX YaCTKU BNAKUBY B yMoBax LleHTpanbHoro Jlicocteny Ykpaitu. Metoau. flocnigeHHs npoBo-
LWAW B NONbOBOMY YOTUPUAKTOPHOMY AoCniai Ha 6a3i MupoHiBcbkoro iHCTUTYTY nweHuui imeHi B. M. Pemecna HAAH ynpo-
poex 2018/19-2020/21 pp. Pe3ynbratu. Y pesynbrati BUBYEHHS N'ATU NEPCNEKTUBHUX COPTiB MWEHMULT 03UMOT, BUCIAHUX
25 BepecHs Ta 05 XOBTHA Nicns ABOX NONepefHUKIB (COA Ta COHALWHWK), BUABMAN, WO He3aNexHo Bif CTpokis ciBbu ce-
PEeAHs BpOXaiHiCTb ANs [OCHiAXYBaHWX COPTIB Micns nonepeAHuka cos Gyna Buwoto i BapitoBana Big 3,77 [0 6,24 T/ray
NOPiBHAHHI 3 NONepefHNKOM COHAWHMK — 3,35-5,52 T/ra. CopT ‘MIN HpineiiHa' chopmyBaB MaKCUManbHy BPOXaNHiCTb 3a
nepLioro cTpoky ciB6u (5,52 Ta 6,24 T/ra nicns nonepefHUKiB COHAWHMK Ta cos BiANOBiAHO), a copT ‘MIN PopTtyHa’ - 3a apy-
roro (5,46 T/ra nicnsa nonepepfHuKa cos). BUCHOBKM. YcTaHOBNEHO NOTeHLiaNn ypoxaiHOCTi COPTIB NWeHWLi 03MMOT 3aNeXHO
BiZ nMonepegHUKiB Ta cTpokiB ciB6u B ymoBax LleHTpanbHoro Jlicocteny Ykpainu. 3a pesynstatamu gucnepcinHoro aHanisy
OTPUMaHMX JaHUX 3'ACOBAHO YaCTKY BRAWBY LuxX haKTOPiB HAa BPOXAMHICTb KynbTypU. MakcuManbHWii BHECOK y fucnepciio

BpOXanHOCTi 6yB 3a pokom BuciBy (67,8%) Ta nonepegHukom (20,9%).
Knrouosi cnosa: nweHuys o3uma; nonepedHuUK; CMpoKU Cigbu; no200HT yMoBU; hakmopu Bnausy.

Bctyn

Cepen 3epHOBHX 3JIAKIB IIIIEHHIT O3WMA
(Triticum aestivum L.) € ogHIe 3 T'OJIOBHHX
IIPOOBOJIBYHMX ClIBCHKOTOCIIONAPCHKUX KYJIb-
TYp, KA II0ciJae YijibHe MicIle B 3€pHOBOMY 0a-
JIaHCl IK YKpaiHu, Tak 1 BChOro CBiTYy. 3arajbHa
CBITOBa IIOCIBHA ILIOIIA ImmmeHmil y 2021—
2022 pp. craHoBmIIa MpubIU3H0 222,3 MJIH Ta,
1110 Ha 2 MJTH T'a OLTBITIE, HI3K ¥ IToItepe/iH1 poku [1].

Vira Kyrylenko
https://orcid.org/0000-0002-8096-4488
Oleksandr Humenyuk
https://orcid.org/0000-0002-1147-088X
Yuliya Suddenko
https://orcid.org/0000-0001-6586-1977
Oleksiy Zaima
https://orcid.org/0000-0001-5714-6308
Ruslan Los
https://orcid.org/0000-0003-1932-3312
Tetiana Khomenko
https://orcid.org/0000-0001-9199-6664

Vikpaina 3a IImM HOKA3HUKOM 3aiMae BOChMeE
MicCIle B PEATHHIY 1 € OOHUM 13 BAMKJINBUX BH-
POOHUKIB Ta €KCIIOPTEPIB 3€pHA, IO MIPSIMO YU
OIIOCEPEIKOBAHO BILIMBAE HA CBITOBY IIPOIO-
BoJIbUy Oesmery. YacTka kpaiHu Ha CBITOBOMY
PHHKY HOIIeHuIll ctaHoBuThb 10%. Burknamkwm ta
PHU3MKH II0I0 3a0e3IIeueHHs IIPOO0BOJIbY0I 0e3-
IIEKH V CBITi, K1 BUHHKJINM BHACIIIOK IIaHIeMIi
COVID-19, smauyno mocuauiucst y 2022 porri
BHACJIIJIOK ArPEeCHBHOI BIfHHK pocii B YKpaiHi [2,
3]. Tomy, 3apa3 0CcOOJIMBO TOCTPO IIOCTAJIO ITH-
TaHHS 100 I ABUINEHHSI BPOKANHOCTI IIIITeHH-
ITl 03UMOI, CTA0LII3AalllIo Ta 30LILIIICHESA BUPOO-
HUIITBA 3epHA [JIs 3a0e3leUeHHs IPOLyKTaMU
XapUyBaHHA JIIOICTBA, YHCEJILHICTH SKOI0 HEB-
IIMHHO 3POCTAE.

YposaiiHicTh mmmeHnIrn POPMY€EThCS 3aBIAKI
peastizairili reHeTHYHHX OCOOJIMBOCTEM COPTY B
MIO€THAHHI 3 IPYHTOBO-KJIIMATUIYHUMHU YMOBAMU
¥ TEXHOJIOTIEI0 BUPOILYBAHHA KyJIbTypH [4, 5].
Opnuak, BuOlp COPTY 3 IIO3UTUBHMMU XapaKTe-
PHCTHKAMMK He TapaHTye€ aBTOMATHUYHO OTPH-
MAaHHS BHCOKOI'O BPOAal0, OCKLIBKN IOTEHITIAJ
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COmeBUBLleHHH ma copmo3Hascmso

YPOKANHOCTI MOKke OyTH ITOBHICTIO peaJsii3oBa-
HUH TUILKH MHICJIA 3a0e3IIeYeHHs OIITHMAJILHIX
yMOB pocTy pocsiuH [6—8]. Jlurie 3a ymoBu ciBou
B ONITUMAJIHHI CTPOKH Ta MICJIS IIPABUIBHO [T10-
PaHNX IOIEePEeIHNKIB MOMKHA OTPUMATH JOCTAT-
HIO KUJTBKICTh 3€pHA BUCOKOI sSTKOCTI [9)].

[lmennia osuMa — JOCUTH BUMOIJIMBA KYJIb-
Typa o040 Miciisa y ciBoamini. [lomepenumkm mmo-
BUHHI CIIPHUATH OTPUMAHHIO HAJIEKHOI BPOMKA-
HOCT1 3epHAa Ta CTBOPEHHIO 3a[0BLIBHOTO (iTO-
CaHITApPHOTO CTaHy IOCiBiB. Big HUX 3a/IeKuUTh
BOJIOr03a0€e31evYeHICTh IPYHTY Ta CTPOKU CiBOU
KyabpTypu [10, 11].

Crpoxu ciBOU € BAsKJIMBUM €JIeMEeHTOM TeXHO-
JIOT1I BUPOIILYBAHHS IIIIEHUIIl 03UMOI, 0COOJIIBO
iX 3HAYEHHS 3POCTA€E BIIPOJIOBIK OCTAHHIX POKIB
y 3B’A3KY 31 3MIHOI0 KJIIMaTUIHUX yMOB [12—14].
Panmi cTporuy ciBOM 3yMOBIIIOIOTH PU3UKH 3HH-
SKEHHS BPOKAMHOCTI Ta II0B’SI3aH1 3 HAAMIPHIM
IIePepOCTAHHAM JIMCTKOCTEDJIOBOI Macu Ha dac
MIPUIIMHEHHS OCIHHBOI Bererairii. I1i3mi s cTpo-
KM 3YMOBJIIOIOTH PH3UKH SHIMKEHHS BPOMKAM-
HOCTI1 Yepes HeJOCTATHINA PO3BUTOK POCJIHH IIe-
pel BXOMKEeHHAM 1X Y BIITHOCHHM CIIOKIHM Y3UMEY
[15, 16]. BigxuieHHs Bl OOTHMAJIBHOIO CTPOKY
CiBOM 3HAYHO BILJIMBAE HA PICT 1 PO3BUTOK POC-
JIMH, MOPO30- I 3UMOCTIHKICTE, CTIMKICTD J0 He-
CIIPUATINBUX YANHHUKIB JOBKIJLIIS, BUKHNBAMHS
POCJIHH, I'YCTOTY IIPOIYKTHBHOIO CTE€OJIOCTOIO Ta
IPHU3BOOUTL OO0 3HAYHOI'O 3HIMKEHHS BPOMKAM-
Hocri [17, 18].

Mema Oocniioscernb — BU3HAYUTH IIOTEHIIIAJL
YPOKANHOCTI HOBHX COPTIB IIIIEHHUII 031MOI M-
POHIBCHKOI CeJICKIIL] 3aJICsKHO0 B1/ IIOIEePEIHNKIB
1 CTPOKIB CiBOM Ta BCTAHOBUTH 1X YACTKH BILJIUBY
B ymoBax Ileurpansroro Jlicocremy Vrpainm.

Marepianu Ta meToAMKa AOCNiAKEHD

JlocoimxeHHS TPOBOIUIIH B ITI0JIHOBOMY YOTH-
pudarTopHOMY I0CTial B yMoBax MupoHIBCHKO-
ro iHcturyty mmenuin imeni B. M. Pemecna
HAAH (MIII), 1o posraroBauuii y 1eHTPaJIh-
Hitt vactuHl Jlicocrerry Yipainu — IIiBIeHHO-
cxigHIM vactuHl Kuiscskol 06s1acti Ha BOmomial
pidok Pock 1 Jlmimpo y Bereraiiifini poxu
2018/19-2020/21 [darTop A — pik].

OG’exTOM HOCITIIKEHD OYJIN ITATh HOBHX COP-
TIB IIIIEHUIIl O03WMOI MMPOHIBCHKOI CEJIEKIIii
(‘MIII ®opryua’, ‘MIII JIaga’, ‘MIII KOBineiiua’,
‘Apopa muponiscera’, ‘MIII JIakomra’) Ta copt-
craggapr Tlomonsuka’ (parxrop B — copr).

‘MIIT ©®opmyna’ (T. aestivum). Pik peecrpa-
mi— 2019. PisuoBun — mroreciierc. CopT BHCOKO-
IIPOJIYKTUBHUM, CepeIHbOPAHHIN, 3UMO- Ta TI0-
CYXOCTIAKICTb BHCOKI, CTIAKNHI 10 BHUJIATAHHSI,
oOCHUIaHHS Ta IIPOPOCTAHHS 3epHa B KOJOCI.
Crifikuit IpOTH KOpeHeBUX THUJIe, OOPOIITHUC-
TO1 pocH, Oypoi 1psKi, CEIITOPi03y JIUCTS, CTEOJIO-
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Bol (JTiHI#THOT) 1p:Ki, Py3apiosdy KoJIoCy, TBepI0l
Ta JIETIOUOI CAKKH. XapPaKTePHU3yEThCA IPYIIO-
BOIO CTIMKICTIO IIPOTH OCHOBHUX 30yIHUKIB XBO-
po6 mmenuiri 3a BuxopuctaHaga ITKI®. Copr
cTabLIbHO (POPMy€E BHCOKY BPOMKAMHICTEL 3epHA
MICJISI IIPOCAIHUX IIOIIEPETHNKIB — COHAIITHUKY,
kykypya3u Ta coi. CHHXPOHHICTH PO3BUTKY
crebsI0cTOI0 3abe3Ieuye BUCOKHM BUXI1M 3€PHO-
BOI Macu 3 pocauHu [19].

‘MIII Jlaoa’ (T. aestivum). Pik peectparii —
2019. PisuoBuyg — mroreciierc. CopT BHCOKOIIPO-
OYKTUBHUU, CepPeTHHOCTUTJINN, 3UMO- Ta II0CYXO0-
CTIHKICTH BrcoKl. Ilepion spoBuaaliifyoil morpe-
om 30-40 mi6. DoromepioguuHa UYTJIMBICTH
ciaabka. [lepion miciasa30oupaabHOTO JOCTUTAHHS
koporkuit. CTIAKKHA 10 BUISATaHHSA, IPOPOCTAH-
Hs 3epHAa B KoJIocl, y3aplody KoJIOCY, OOpOIII-
HHCTOIL pocH, Oypol 1paKl, CeIITOP103y JIMCTS I KO-
gocy [19].

‘MIII Osineiina’ (T. aestivum). Pik peecrpa-
mii — 2019. PismoBun — moreciienc. CopTt BuCO-
KOIIPOJIYKTUBHUY, CEPEeIHbLOCTUTIINM, 3WMO- Ta
IOCYXOCTIfKICTh BHicOKl. Ileplonm sipoBmaarriiiHol
norpebu 40—-50 mi16. GoTomeplogUUHA Uy TIINBICTD
cepenus. Ilepiox micasg30MpaIbHOr0 JOCTATAHHS
moBruii. CTIMKNUN 00 BUIATAHHSA, OOCUIIAHHS Ta
IIPOPOCTAHHSA 3€PHA B KOJIOCI, OOPOIIIHICTOL POCH,
Oypoi 1p:Kl, CeIrropiody JIHUCTs Ta y3aplo3y KoJIo-
Cy; CEpPeIHBOCTIMKNM 10 TBepmol caskku. J[obpe
pearye 1 BUTPHUMYy€ BHCOKI (DOHH MIHEPAJILHOI'O
sguBIieHHsS. DopMye BHCOKMII pPIBEHBb YPOIKai-
HOCTI B IIOCYIILINBUX yMoOBax [19].

‘Aspopa muponiscvra’ (T. aestivum). Pix peect-
parmii — 2019. PisaoBug — epurpociepmym. Copt
BHCOKOIIPOJAYKTUBHUM, PAHHBOCTUTJINM, 3UMOC-
TIAKICTH CepeaHs, IIOCYXOCTIAKICTE Brcoka. Ile-
pion aposusarniiinoi morpedbu 30—40 116. Ilepiox
HiCasa30MpPaIbHOrO JOCTUTAHHA cepenHii. CTiii-
KM 10 BIJISATAHHS T 00J1aMyBaHHS KOJIOCY, 00-
CHUIIAHHA M IIPOPOCTAHHS 3€pHA B KO0JIOCI, Oypoi
1p2Kl, OOPOIIHMCTOI POCH, CEIITOPIO3Y JIUCTS, (Py-
3apio3y KOJIOCY Ta TBEPIOI CAMKKI.

CopT TakoK BII3HAYAETLCA IIBUIKUM B1IPOC-
TAaHHAM HA PAHHIX eTamax pPo3BUTKY. MoskmHa
BHPOIIYBATH HA 3POIIeHHI. ImeaspbHO IIpumat-
HUI [JIS BUPOIILYBAHHS B yMOBAX HAIMIPHOI'O
3BOJIOYKEHHS.

‘MIIT Jlaxomra’ (T. durum). Pik peecrpainii —
2019. PisumoBun — smorectienc. CopT BHCOKOIIPO-
OYKTUBHHN, CEPEeTHBOCTUTJINM, 3SHMOCTIMKICTD
cepemHsi, IIOCYXOCTIMKICTL BHcoka. Ilepionm sipo-
Busarniuol norpedu 40—-50 116. @oTomepiloguyna
UyTJIMBICTE CHJIbHA. Ilepilon micisi3bmpaJsIbHOro
mocruradua nosruii. CTIMKANA 10 BUIATAHHSA, 00-
JIAMYBaHHS KOJIOCY, OOCHIIAHHS Ta IIPOPOCTAHHS
3epua B kosocl. CTifikmii mpotu Oypoi 1pski, 060-
POIIHMCTOL POCH, CEIITOPlody JIKCTS, QPy3apiosy
KOJIOCY Ta TBEPJIO0] CaXKKU.
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BigsHauaerbcsa IIBHOKKMM BISPOCTAHHAM HA
PaHHIX eTarax po3BUTKy. MoskxHAa BHpOILyBaTH
Ha 3polreHHl. [measbHO IPUIATHUN OIS BHPO-
IIyBAHHSA B yMOBAaX HAAMIPHOI'O 3BOJIOMKEHHSI.

Tlooonanka’ (St) (T. aestivum). Pik peecrpa-
mii — 2003. PisaoBu — smroteciierc. CopT BHCOKO-
BPOKANHUM, cepeTHhOPAHHI, 3UMO- Ta TIOCYXO-
CTIMKICTH BUCOKI, CePeIHbOCTIMKIIMA J0 BUJIATAH-
Hs, CTIAKHI 10 OOCHUIAHHS Ta IIPOPOCTAHHS
3epHa B kosoci. CopT moegHye B co0l BHCOKY
BPOKANHICTD Ta CTAOLIbHY SKICTH 3epHA. bo-
POIITHOMEJIBHI Ta XJI100MeKapchbKl BJIACTUBOCTL
BlIMIHHI.

Jocmiam 3akiaman IicJIs IOIIEePeSHUKIB CO-
HATHUEK Ta cost — paxTop C (momepenuux). Cis-
Oy LIOPOKY IIPOBOMMIIN 25 BEPECHs Ta b KOBTHS
2018/19-2020/21 pp. 3 BIOXMJIEHHSAM OOHA-TPHU
moou — dparTop D (cTpox cisbOm).

Jla cTaTHCTHYHOrO aHAaJi3y 3aKOHOMIPHOC-
Tel BAPILIOBAHHSA METEOPOJIOTTUHNX IIOKA3SHUKIB
BHKOpHCcTaIN KoedirieHT cyrresocTi (Ke) Bimxm-
JIeHb PAaKTUYHUX JAHUX CepegHbOoI000BOI TEeM-
mepaTypu Ta KIJIBKOCTI OHAAIB Bl cepeaHboda-
raTOPIYHUX.

PiBenrp koediirieHTiB CyTTEBOCTI BIOXHJICHD
remiepatypu moBiTpsd (°C) Ta KiJILKOCTI OIIaIiB
(MmM) BuaHavasm 3a rpagaiiern: Ke =< 1 — ymo-
BH, O/IM3BK1 o 3Bmuarnux; Ke = 1-2 — ymosu,
1[0 CUJIBLHO BIAPI3HATLCA Bl CepeaHix Oara-
Topiunnx; Kc > 2 — ymoBu, HaOIMmKeH1 10 pif-
KICHUX.

Pe3ynbTatu gocnigxeHpb

OgHUMU 3 TOJIOBHUX YNHHUKIB JTOBKLIJIA, 110
CYTTEBO BILJIMBAIOTH HA PICT 1 POSBUTOK POCIMH
MIIeHUITl, € TeMIIepaTypa MOBITPsS Ta BOJIOT03a-
OesmeuvenicTb. JJ1g BUABIEHHS TeHOCHINN IH-
HaAMIKH MeTeOpPOJIOTTYHUX TOKA3HUKIB IIpoaHa-
Ji3doBaHo morogaHi ymoBu 3a 2018-2021 pp. Ta
MOPIBHSHO X 13 cepeqHb00AraTOPIYHUMU TaHU-
mu (3a 30 ocTaHHIX pokiB). {1 Iboro BUKOpHC-
TaJIu MOKasHUKMN MeTeocTaHIi MupoHiBKa, 1110
poaramroBana Ha teputopii MIII.

[Toromei yMOBM B POKM IIPOBEIEHHS HOCIILI-
SKeHHS PI3HUJINCS STK M13K C000I0, TaK 1 ITOPIBHS-
HO 3 baraTopiunumu gaHuMu. CepeTHbOMICAYHI
TeMIlepaTypy HOBITPS OyJIM BUIIHUMU IIOPIBHS-
HO 3 0araToOpiYHUMHU CEePeTHBOMICIYHUMU II0-
rasuukaMu Ha 0,3—3,5 °C Ta cHIbHO BaplioBaJIn
3a poramu Bererairii KyJIbTypu (Tads. 1). Jlumre
B Jmcronami 2018-ro, ciumi 2019-ro, TpaBHl
2020-ro Ta JroToMy, KBITHI # TpaBmi 2021 p.
TeMIrepaTypa 3adikcoBaHA IEI0 HUMKYO, II0-
PIBHSHO 3 0AraTOpIYHUMK JAHUMH. ¥ 3UMOBHI
meplon HAKOLIBIINE Po3Max BaplIOBAHHS TEM-
mepaTypu IIOBITPSA BIA3HAUYEHO B JIOTOMY — R =
7,1 °C (max = 2,3 °C y 2020 p., min =—4,8 °C y
2021 p.). V BecHsaHMI I1epion HANOLIBIIOKN Pi3-
HUIIA 3apeecTpoBaHa B Oepesui — R = 4,4 °C
(max =6,5°Cy 2020 p., min =2,1 °C y 2021 p.).
CepenupopluHa TeMIlepaTypa HOBITPs IIepPeBH-
myBaJia cepenmo baraTtopiuny Ha 1,9-3,1 °C.

Tabnuus 1

CepeaHbomicauHa Temneparypa noeitpa (°C) y poku pocnigxeHb Ta KoedhilieHT cyTTeBOCTI
ii BigxuneHp Bip cepegHbobaratopiuHoro sHaueHHs (2018/19-2020/21 pp.)

Pik Micaub

VIII X X XI XII I I 111 v v VI VII
2018/19 | 22,1 | 16,9 | 10,6 0,6 -20 | =50 ] 0,3 4,6 104 | 16,8 | 22,7 | 19,6
2019/20 | 20,3 | 157 | 10,9 | 48 2,8 0,7 2,3 6,5 9,6 128 | 21,7 | 21,6
2020/21 | 21,2 | 185 | 131 38 | -03 | -25 | 48| 21 7,5 14,4 | 20,2 | 22,1
X 21,2 | 170 | 11,5 3,1 0,2 -2,3 | -0,7 4,4 9,2 14,7 | 215 | 211
min 20,3 | 15,7 | 10,6 0,6 -20 | =50 | -48 | 21 7,5 12,8 | 20,2 | 19,6
max 22,1 | 185 | 131 4,8 2,8 0,7 2,3 6,5 104 | 16,8 | 22,7 | 221

R 1,8 2,8 2,5 4,2 4,8 5,7 7,1 4,4 2,9 4,0 2,5 2,5
6P 19,0 | 141 8,0 15 -29 | -46 | -33 13 8,9 14,9 | 18,0 | 18,0

+ BbP 2,2 2,9 3,5 1,6 31 2,3 2,6 31 0,3 -0,2 35 31

NMpumitku. X, max, min, R — cepefHe, MakcMManbHe, MiHiManbHe 3HaYeHHs Ta po3Max BapiloBaHHA 3a
2018-2021 pp. BignoBifHo; bP — cepeagHbobaratopiyHe 3Ha4yeHHs 3a 30 pokis.

Pospaxyuku xoedillieHTIB CYyTTEBOCTI BIJIXU-
JIeHBb cepeHiX JOOOBUX TeMIepaTyp JaIud 3MO-
I'y BCTAHOBUTH, II[0 YMOBH OJIM3BKL JO 3BHYAM-
HUX BiJ3HAYAJIN Yy BEPECHI, JINCTOIAIl — CIUHI,
KBiTHI, TpaBHi Ta jimnHl 2018/19 BererariiiHoro
POKYy, 110 cTanoBuJI0 58,3% Bix 3arasty (puc. 1).
TakuMy caMuMU YMOBAMY XaPAKTEPU3yBAJIHCS
CeplleHb — JIMCTOIAJ, KBIT€Hb, TPABEHb TA JIH-
mesb 2019/20 p. (58,3%); cepmeHb, JIMCTOIIAI,
ciuens — aumensb 2020/21 p. (75%). YmoBu, aki
CHUJIBHO BIAPISHAJIKCS Bl CepemHiX Oaratopid-
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HUX, BHUSBJIEHO B CEPIIHI, KOBTHI, JIIOTOMY TAa
Oepeani 2018/19 p. (33,3%); OepesHi Ta YepBHIL
2019/20 p. (16,7%); BepecHi, sKOBTHI Ta T'pPyoHI
2020/21 p. (25,0%). YMoBu, HAOIMMKEH] 0O Pif-
KiCHUX, ycTaHOBJIEHO B uepBHI 2018/19 p. (8,4%)
Ta rpynHi — goTomy 2020/21-ro (25,0%).
TakmMm uymHOM, TeMmIiepaTypHi ymoBu 23
(63,9%) 13 36 micsais (2018/19-2020/21 pp.) HAa-
JIeMKAJIN 10 KaTeropii «yMoBH, OJIM3BKL OO 3BH-
yayuux». Bogmouac 9 micamis (25%) mamemxaiiu
KaTeropii «yMOBH, SKl CHJIBHO BIAPI3HSIOTHCS
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Puc. 1. KoediuieHT cyTTeBOCTI BigxnuneHb Temneparypu
nosiTpa (2018/19-2020/21 pp.)

B1,£[ 3BUYAMHUXY, a 4 Micarrl (1 1 1%) IO KaTero-
Ppil «yMOBH, HAOJIMIKEH] OO PLOIKICHIX.

Poxn mocomimskeHs BUSBUINCS KOHTPACTHEIMEI
3a KLJIBKICTIO OITa/1iB 3 HEPIBHOMIPHUM X PO3IIOIi-
JgoM 3a micanamu. BosorosabeareueHHs 0yJIo
YMHHUKOM, STKAI 00MesKyBaB peasIi3alfiio IIoTeH-
IIHAHOI BPOsKAMHOCTI JOCTIIKyBaHNX copTis. o
MOCYIILINBHX MOKHA Bigrectr 2018/19 ta 2019/20
Bererarniitui poxu (tabs. 2). 3okpema, cymapHa
KLIBKICTE OIIAIIB 34 IIl Ieplogu craHosmiaa 519,5
Ta 382,4 MM Bigmosimuao. Tooro, 3a 2018/19 p. BH-
mmaJto 89,3% omajiiB IIPOTH cepeHbo0AraToOPITHOT
KLIBKOCTI Ta jmatre 65,7% 3a 2019/20 Bererarriii-
uuti pik. Kpim Toro, 2019/20 p. xapakrepusyBaBcs
3HAYHUM OeIiluToM BOJIOTH B OCIHHINM IIEpIOf
(43,7 MM, abo 33,1% Bim cepemHbLO0AraTOPIYHOIO
nokasuuka). KurskicTs omamis 3a 2020/21 p. HAa-
Ommkasiacsa 10 cepenHbLo0araTopiyHol  HOPMK
(582,0 mm) 1 cramoBmiia 608,2 MM, TooTo 104,5%.

Tabauys 2
Kinbkictb onapis (Mm) Ta KoedinieHT cyTTeBOCTI ii BigxuneHnb
Bip cepepHbo6aratopiuHoro sHayeHHs (2018/19-2020/21 pp.)
pi Micaup
b VIII X X XI XII I II I v v VI VI

2018/19| 14,7 | 79,8 | 285 | 20,1 | 71,9 | 40,1 | 26,2 | 27,4 | 23,4 | 50,3 | 87,1 | 50,0
2019/20| 99 | 11,7 | 61 | 16,0 | 36,6 | 19,8 | 51,6 | 11,9 | 47,5 | 925 | 57,2 | 216
2020/21| 7,6 | 21,3 | 386 | 279 | 381 | 57,1 | 33,8 | 28,7 | 47,0 | 87,4 |109,5|111,2
X 10,7 | 37,6 | 24,4 | 21,3 | 489 | 39,0 | 372 | 22,7 | 393 | 76,7 | 84,6 | 60,9
min 76 | 11,7 | 61 | 160 | 366 | 198 | 26,2 | 11,9 | 23,4 | 50,3 | 57,2 | 21,6
max 14,7 | 79,8 | 386 | 279 | 71,9 | 57,1 | 51,6 | 28,7 | 475 | 925 | 109,5| 111,2
R 71 | 681 | 325 | 119 | 353 | 37,3 | 254 | 16,8 | 24,1 | 42,2 | 52,3 | 89,6
EP 295 | 28,7 | 31,8 | 421 | 51,2 | 852 | 865 | 59,4 | 51,1 | 356 | 42,3 | 38,6
+bP |-188| 89 | -74 |-208| -2,3 |-46,2|-49,3|-36,7 | -11,8 | 41,1 | 423 | 2273

Npumitku. X, max, min, R — cepefHe, MakcuManbHe, MiHiMasbHe 3HAYEHHSA Ta Po3Max BapiloBaHHA 3a

2018/19-20201/21 pp. BignosigHo; bP — cepegHbobaratopiyHe 3a 30 pokis.

[IpoanamnidyBaBiu KoedillieHTH CyTTEBOCTL
BIOXHWJIEHL CYMHU OIIAJIB BHABUJIM, III0 YMOBH,
OJIM3BK] 0 3BHMYAMHMX (3HAUHA HecTada oIa-
MB), (PIKCYBaJIM B CEPIIHI, KOBTHI, JIMCTOMIAIL,
JIOTOMY — aumal 2018/19 p. (75, 0%) (puc. 2);
CepIIHi — CluHi, OepesHi, KBITHI, qepBH1 Ta JIAIIHI
2019/20 p. (83,3%); cepuHl — rpyaHl Ta OGepesHi
2020/21 p. (50,0%). YMmoBH, SIK1 CHJIBHO BlApi3-
Hstrces (IOMIpHA II0CyXa) Bl cepemHix 6ararTo-
PIYHEX HOPM, BiA3HAYEHO JIHIIE B JIIOTOMY Ta
kBiTHL 2020/21 p. (16,7%). YMOBHU, HaOIMKEH]
IO PlOKICHEX (3HAYHA KIJIBKICTH OIAiB), BU3HA-
YeHO y TpyIHl, ciumi Ta TpaBul 2018/19 p.
(25,0%); mrotomy Ta kBiTHI 2019/20 p. (16,7%);
ciumi, TpasHl — junHl 2020/21 p. (33,3%).

Cepenusa BpOKAMHICTE COPTIB IIIIEHMII 03H-
Mol 3a ciBOu 25 BepecHs MIC/IA IIOIEepPeIHHKIB
COHSIIIHUK Ta O OyJia BHIIOK 1 3HAXOIUIIACS B
Mmeskax Big 4,04 mo 6,24 T/ra y IOpIBHAHHI 31
CTPOKOM C1BOM 5 »0BTHSA — 3,35—5,46 T/ra (puc. 3).
Bunsarkom Buasuscsa copr-craggapt Tlomonsam-
Ka', y AKOTr0 CepemHI0 BPOKAMHICTDL OHepP KaJIN
owbio Ha 0,68 T/ra 3a ciBOM 5 KOBTHS ITICJIA
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Puc. 2. KoediuieHT cytTeBOCTI BigxuneHb onagis
(2018-2021 pp.)

nonepeqHuKa cOHAMHUE. CIIia BII3HAYNTH, 110
3a IIepIoro CTPOKyY ciBOM (25 BepecHs) MaKCH-
MaJbHY CepeaHI0 BPOKANHICTL POPMYyBaB COPT
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‘MIII ¥OBineiiua’ — 5,52 Ta 6,24 1/ra micid mo-
HepeqHUKIB COHAIIHUE Ta COS BIAIIOBIIHO, IO
BKa3ye Ha COpPTOBY ocobismBicTh. HaitBuiiy ce-

4,84

5,04 4,20

5 4,38
4,08 %

YpoxaitHicTb, T/ra
w
|

pPeIHI0 BPOMKAWHICTE 3a IPYroro CTPOKY ciBOM
(5 xoBTHs) 3adikcyBanu B copty ‘MIII @opry-
Ha' — 5,46 T/ra Tic/d IIoIIepeJHUKA COs.

6,24

5,00

546 s,
460"

477 5,45
4,65

511

3,98
3,77

0
|

25.09. 05.10.

CoHAWHUK

25.09. ‘
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O‘MIN ®opTyHa’ C'MIN Nlaga’ @MIN t0BineitHa’ @ ‘ABpopa mupoHiscbka' B ‘MIMN Nlakomka' M ‘Mogonsnka’ (St)

Puc. 3. CepepHa BpoXaifHicTb COpPTiB NweHULi 03MMOi Nicna nonepefHUKIB COHALIHMK Ta COA 3a CTPOKaMM CiB6U
(2019-2021 pp.)

Heszamesxuo Big cTpoKiB CiBOM, cepemHs
BPOSKAUWHICTD JJIs JOCJIIKyBaHOI BUOIPKH
COPTIB ITiCJIA TOIIepeJHUKA COsi OyJia BHUIMOMI 1
BapioBaJa Bixg 3,77 mo 6,24 T/ra y mOpiBHAHHIL
3 IMOHepeTHUKOM COHAIMHHUK — 3,35—5,52 T/ra
(pmc. 3). Ile moscHmOETHCA THM, IO COSI B pe-
3yJIbTATl AiAJIbHOCTI OYyJIH00UYKOBUX OaKTepiit

67,8

3asuiae micas cebe aszor y rpyHti. Comsii-
HUK — HaBIIaku, 3017HIOe 'PYHT HA IIOKUBHI
peyoBMHH Ta Bucylrye ioro. Kpim Toro, cos
3bupaJsiacs paHilne, HI3K COHSIIHUK, IO A€
3MOI'y CBOEYACHO 1 SAKICHO 3TIACHHTH IIepe-
MMOCIBHU 00POOITOK I'PYHTY JJIsI CIBOU IIIITE€HU-
111 03UMO.

O NonepepHuk

o Pik

m CTpok cisou

m Copt

m lNonepepHuk x Pik

@ MonepeaHuk x CTpok ciBbu

m Pik x CTpok cis6u

o MonepegHuk x Copt

m Pik x Copt

m CTpok cie6u x Copt

o NMonepeaHuk x Pik x CTpok ciBbu
m NonepeaHuk x Pik x CopT

m MonepepHuk x CTpok cisbu x CopT
m Pik x Ctpok cis6u x Copr

m MonepeaHuk x Pik x Ctpok ciB6u x Copt

Puc. 4. Yactku Bnnusy akrtopis (%) Ha BpoxanHicTb copTiB nweHuwi o3umoi
B ymoBax LleHTpanbHoro Jlicocteny Ykpainu (2019-2021 pp.)
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3a pesysapraTaMu JIUCHEPCIAHOTO aHaII3y
BCTAHOBJIEHO 3HAYHY PISHUINIO 3a IOIepeIHU-
KaMu Ta cTpokamu cieou (puc. 4). Baecox y Bpo-
SKaHICTD COPTIB, 32 IIOKA3HUKOM JHcIepcii, BU-
SIBHUBCSA MAKCHMAJILHHM 328 POKOM IOCJILIMKEHb
(67,8%). OxpiMm TOrO, 3HAYHUIN BIIUB Ha BPO-
SKAMHICTD YMHHUB Ionepensnk (20,9%) mimeHunrl
o3umoi. YacTku BILIUBY O10JIOTIYHUX OCOOJIH-
BOCTEH IOCITIIKYBAaHUX COPTIB Ta CTPOKY CiBOM
cragosun 3,5 1 3,0% BinmoBigHo. Brins B3ae-
MOl PaKTOPIB «IIOIEPESHUE X PIKY», KIIOIIePe-
HUK X CTPOK CIBOM», «PIK X CTPOK CIBOM» CTAHO-
Bus 0,8; 0,8 Tta 0,7% BIOIOBIIHO, 4 HAXMEHIILY
YacTKy OTPHMAHO Bl B3aeMoOmii «mmomepem-
HUK X COPT» Ta «IIOIEPeqHUK X PIK X CTPOK CiB-
om» (0,1%).

Ormxe, OoTpHUMAHI eKCIEePHMEHTAJbHI OaHl
MIOTBEPIKYIOTh 3HAYHMIN BILJIMB POKY IOCJILI-
SKEHb, IOIePEeIHNKA, CTPOKY CIBOM Ta COpTy Ha
opMyBaHHSA BUCOKHX IIOKA3HUKIB YPOIKANHOC-
Tl mrenunl osumoi. Il ckmamgHuKM TexHoorl
CIIPUATUMYTH HE TIJIbKU 301JIBIITEHHIO BAJIOBUX
300piB 3epHA, a M 3POCTAHHIO e(EeKTHUBHOCTI
Moro BUPOOHUIITBA.

BucHoBku

[TorogHi ymoBM y POKM TPOBEIEHHS JTOCJIi-
JUKEHHST PISHUJINCS AK MK c000I0, TaK 1 ITOPIB-
HAHO 3 0araTOpIYHMMHA JAHUMN. POKM BHSIBH-
JIMCSI KOHTPACTHUMU 32 KUIBKICTIO OIIaIlB 3 He-
PIBHOMIPDHUM IX PO3MOALIIOM 34 MICSISAMH.
2018/19 Ta 2019/20 BereralifiHi POKKM MOYKHA
BimHecTH mo mocyunuimsux, 2020/21 p. — 0IH3b-
KHM JI0 cepeHb00araTopiuHoi HOpMHU.

CepenHsi BpOKAMHICTD COPTIB IIIIEHUIT O3U-
Mol OyJta BHIIOI0 3a CiBOM 25 BepecHs Ta IIiCJIs
rorepegHuKa cosi. MakcuMaJIbHy BPOKAUHICTh
(5,52 Ta 6,24 1/ra) 3a ciBOu 25 BepecHs dopmy-
Bas copt ‘MIII IOBineiina’ miciisa monepeTHUKIB
COHSIIIHUK Ta COS BIAIIOBIAHO, 34 C1BOU 5 sKOBT-
s — ‘MIII ®opryna’ (5,46 T/ra) miciid mmomepesn-
Huka cos. Garkropamu, 110 HANOLILIIE BILINBA-
JIM Ha PIBEHDb YPOKAWHOCTI MIMTEHUINl O3UMOI,
BUSIBUJINCH YMOBHY POKY BUPOIIyBaHHS Ta II0IIe-
PEeOHHUE, YACTKA BILIMBY SKMX CTAHOBHJIA 67,8 1
20,9% BigmosigHO. MaKTOPH «COPT» 1 KCTPOK CiB-
O0m» MaJIM YacTKM BILIMBY Ha piBHI 3,5 1 3,0%
BIIOIIOB1ITHO.
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Purpose. To determine the yield potential of new winter
wheat varieties of the Myronivka breeding as a function of
preceding crops and sowing dates, and to determine their pro-
portion of influence in the conditions of the central Forest-
Steppe of Ukraine. Methods. The research was conducted in
a four-factor field experiment at the V. M. Remeslo Myronivka
Institute of Wheat, National Academy of Agrarian Sciences
of Ukraine during 2018/19-2020/21. Results. As a result of
the study of five promising varieties of winter wheat, sown on
September 25 and October 5 after two predecessors (soybean
and sunflower), it was found that, regardless of the sowing
dates, the average yield of the varieties studied was higher af-
ter the predecessor soybean and varied from 3.77 to 6.24 t/ha
compared to its predecessor sunflower — 3.35-5.52 t/ha.
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The variety ‘MIP Yuvileina” produced the maximum yield in
the first sowing period (5.52 and 6.24 t/ha after the prece-
ding sunflower and soybean, respectively) and the variety
‘MIP Fortuna’ - in the second sowing period (5.46 t/ha af-
ter the preceding soybean). Conclusions. The yield poten-
tial of winter wheat varieties was determined in relation to
their predecessors and sowing dates in the conditions of the
central Forest-Steppe of Ukraine. According to the results of
the variance analysis of the obtained data, the proportion of
influence of these factors on the crop yield was determined.
The largest contribution to the yield variance was made by
the year of sowing (67.8%) and the predecessor (20.9%).

Keywords: winter wheat; predecessor; sowing period;
weather conditions; influencing factors.
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OuiHKa ceneKuinHoro marepiany
3a MOpO-LUTONOr I YHUMU 0COONMBOCTAMM
reHepaTUBHUX OpraHiB pocnuH popy Miscanthus

C. 0. lawyk

Ykpaincekuli iHcmumym ekcnepmu3su copmis pocauH, sya. leHepana Pooumyesa, 15, m. Kuis, 03041, YkpaiHa,

e-mail: lashuk_s@ukr.net

Merta. Buuutn MopdonoriuHi it uuTonoriuHi 0cobnNBOCTI NUAAKIB, MUIKY Ta MaTOYOK POCNUH pogdy Miscanthus, oTpuMaHux
B YMOBax in vitro. Metopu. Mpenapat1 MaToyoK, He3annigHEHUX HACIHHEBUX 3a4aTKiB, MUASAKIB Ta NUAKY, He3abapeneHi abo
3abapsnieHi po3ynMHOM KapMiHy (2%) B oUTOBIN KUCNOTi (45%) YN PO3YMHOM METUNEHOBOFO CUHLOTO, AOCTILKYBANN METOLOM
cBiTnoBOi Mikpockonii. BuMipioBaHHA Ans POCAMH Pi3HMX BUAIB MiCKaHTYCYy, @ TAKOX NifpaxyHOK KiNbKOCTi NUAKy pi3HOro
AiameTpa 34ilCHIOBaNM B eCATUPA30BOMY NOBTOPeHHi. Pe3ynbrati. BuueHo mopdonoriuHi il Lutonoriyxi ocobnusocTi re-
HEpATUBHUX OPraHiB KUTaCbKOTO, LLyKPOKBITKOBOIO Ta MraHTCbKOro BUAIB MiCKaHTyCy. BcTaHoBNEHO, Wo KBiTKA Wiei pocinHu
OLHOAOMHA, MiCTUTb fIK TUMMHKM, TaK 1 MaTOUKy. 3abapBNeHHA NUASAKIB }OBTe a60 POXKEBO-KOBTE, iXHi TKAHUHU CKNAAAIOTLCA
3 BUAOBXEHUX KNiTUH [OBXMHOW 70-100 MKM. MaTouyka Mae 3aB’A3b 3 ABOMA CTOBMNYUKAMMY, WO HecyTb fOBri (2,0-2,8 MM)
NepuCTi NPUIMOYKM, KONip AKUX BapiloeTbCs Bia 6inoro ao sckpaso-poxesoro. Popma nip’s4ok MaTOUKM NOMipHO po3ranyKe-
Ha; AoBXWHa — 160-300 MKM; wupuHa — 20-30 MKM; po3TallyBaHHsA NOYeproBe; KiNbKiCTb MaNEHbKUX BifiranyeHb CTaHo-
BUTb 10-15 wT. Munok pisHuUX BMAIB MiCKAHTYCY BiAPi3HAETLCA 3@ AKICHMMM Ta KiNbKiCHMMM 03HaKamu, 30kpema y M. sinensis
i M. sacchariflorus BiH XxapakTepu3yeTbCs OKpyro GOPMOt, BUPIBHAHICTIO Ta OQHOPIAHICTIO (43—48 MKM y Aiametpi), a B
M. giganteus € Ginblu reTeporeHHUM 3a po3mMipom (aiameTp 23-45 MkM). [TUNOK Mae OfHY OKpYMy OpHAaMeHTOBaHY Nopy fAia-
meTpoMm 2,7-4,0 mkM. BUCHOBKM. 3a pe3ynbTatamu npoBefeHUX AOCHIAXEHb HaAaHO MOPdONOriyHy Ta LUTONOMYHY XapaKTe-
PUCTUKY reHepaTUBHUX OpraHiB pocnuH M. sinensis, M. sacchariflorus, M. giganteus, a came: MaTo4YoK, NTUASAKIB i nUAKy. [laHi, 1o
OTPUMAHO, CNNifi BpaxoByBaTH B NOAANbILIN cenekuiitHiin po6oTi y NpoLeci CTBOPEHHS AK- Ta TPUNNOTAHUX ribpuais MicKaHTyCy.

Kntoyosi cnosa: mickaHmyc; muyuHKU; MamMoYKa, NUAOK; YUMOJ02iA; 2eHepamusHi opearu.

Bctyn

Pig Miscanthus — 11e mepcuexkTrBHI OloeHep-
TeTHUYHI POCJIMHU, & caMe: BUCOKOIIPOIYKTHUBHI
OaraTopiyH1 KOPEHEBUIIHI TPABU, BUKOPHUCTOBY -
BaHl K HeTPAIUINNHE BIJHOBJIIOBAJILHE IMKe-
peiio eHeprii [1-5].

Buropucranmus MickaHTyCy HaTemep BaKJIU-
Be 1 3 IOIVIsAmy TJI00AJBHOI eKOJIOTii, ajKe IIs
KyJIBTypa rajibMye€ epoa3iio IPYHTY Ta € e(DeKTHUB-
HUM a0COpOEeHTOM BYTJIEKHCJIOTO rady, 110 3HU-
sKye mapHuKoBUil epert. BogHouac 11e mepcmex-
THUBHE [KepeJi0 POCJIUHHOI CUPOBUHU JJIS Xi-
MIYHOI IIPOMMCJIOBOCTI IIJ Yac BHUPOOHUIITBA
JIITHIHO-IIEJII0JIO3HOI 0loMacu M KOMIIO3UTHUX
MarepiaJiB, 3aMIHHUKIB JIepeBUHU Ta I1JIaCTMa-
cu [6-9].

Snizhana Lashuk
https://orcid.org/0000-0002-9588-7761

MickaHTyc BBasKalOTh IIEPCIIEKTUBHOIO KO-
HOMIYHOIO KyJIBTYPOIO 3aBISKH IOETHAHHIO BU-
COKOI IIPOAYKTHUBHOCTI ¥ €KOJIOTIYHHUX II0KAa3-
HUKIB, 0araTOBEKTOPHOMY BUKOPUCTAHHIO 010-
MAacH Ta MOKJIMBOCTI BUPOIILYBAHHS HA €KOHO-
MIYHO MapriHaJbHHUX 3eMJISIX, SAKl 3a3BUYal
XapaKTepuayiTbesi ablOTUYHUMU CTpecamMu
(mocyxa, ImoBeHl, KaM STHUCTICTh, KPYTHHN CXUJI,
BILJIUB BITPY), HECTAYEIO IIOKUBHUX PEUOBMH, a
TAKOK I'PYHTAMH, HEIPUIATHUMH JIJIsI BUPOO-
HUIITBA IPOJAYKTIB XapuyBaHHS dyepes3 3a0py/I-
HEHHS Ba'KKMMU MeTaJIaMH ¥ 1HIITUMHU II0JIH0-
taaramu [10]. Buropucramas r100a15HOTO
pecypcy MapriHaJbHHUX 3eMeJb JaCTh 3MOTY
MAacoBO 30LJIBIIUTH BUPOOHUIITBO, 3aCTOCYBAH-
Hs 60loMacy Ta BHIIJIEHHS BYTJIEI0 3 aTMocde-
pu [11, 12].

HastnpiopureTHinmM cepen BeIHKOI K1JIBKOC-
Ti BHOIB BBa’sKAIOTh MICKAHTYC TIraHTCHKMIN
(Miscanthus giganteus J.M.Greef Denter ex
Hodkinson Renvoise). Ie npupomumii asmorpu-
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mwioin (2n = 3x = 57), ridpum MIsK TeTPAaILIOiIoM
MICKaHTyCcOM IIyKpOKBiTKOBUM [M. sacchariflo-
rus (Maxim.)Hack] (2n = 4x = 76) Ta guiioigom
mickauTycom ruraiicbkum (M. sinensis Ander-
sson) (2n = 2x = 38).

Haﬂed)eRTI/IBHimy TpaHCcPOPMAITII0 COHIUHOL
eHeprii B 6lomacy 3a0e311e4yoTh POCTUHH 3 obo-
TocuHTe30M Tumy C, 710 SKUX HAJIKHUThH 1 mic-
KauTyc. Brim, Ha BliHy BIJI OLJIBIIIOCTI 1HIIIKX
C,-pocmun (30RpeMa, KYKYPY/I3H), BiH BUPI3Hs-
€THCST TOJIEPAHTHICTIO 0 XOJIOIY, TEPMOJIA01ITh-
HICTIO PyOiCcKO ¥ mipyBaTopTodOoCchaTIUKIHASIH
(rstr040Bl (pepMeHTH (POTOCHHTE3Y) Ta 30epe-
SKEHHAM I1XHBOI aKTHUBHOCTI 34 3HUKEHHS TeM-
HepaTypy, 10 Jae 3Mory MATPUMYBATH (POTO-
CHHTEe3 Ha BHCOKOMY piBHI [13]

Komepirifinmit MiCKaHTyC TraHTCHKUN — CTe-
PHJILHUN TPUILIOITHUMN TiOpHA, HACIHHS KOO
310paHo0 B CUMITATPUYHUX ITOMYJIAIIAX MICKAH-
TyciB IyKPOKBITKOBOI'O Ta KUTANCHKOIO HA OCT-
pOBl Xoxrammo (Amonisa). PoamoBciomkeHHsa y cBi-
Tl OTPUMAB JINIIE OOMH AMOHCHENM KJIoH M. gi-
ganteus, 10 PO3MHOKYETHCA BEreTaTUBHO YaCT-
KaMM KOPEHEBUII[ — PU30MaMU TA B KyJIbTYpl in
vitro [14, 15]. O0meskeHICTb HOTO eKCITaHCll, 3Y-
MOBJIEHY YYTJIMBICTIO 10 IIOCYXM ¥ 1HIIMX CTpe-
COBMX (PAKTOPIB, HU3BKUM KOEQIIIEHTOM pPO3-
MHOKeHH [16], a TAK0K BUCOKMMU BUPOOHIYH-
MM BUTPATAMHK Ha BHUCAIKYBAHHSA ILJIAHTAIIN
[17], Ha mymEKy cesekirioHepiB 3 Benmkobpura-
HII, MOKHA IIOI0JIATH, OTPHUMYIOYUM CTIAKIIII Ii0-
pUIM MICKaHTyCY, SIKl 0 PO3MHOKYBaJIMCA Ha-
cigaaM. Bogaouac mpupogHe pl3HOMAHITTSA POC-
JIMH, TIOIINPEeHNX y PI3HuX cepemoBuiax Cxin-
HO0I A3il, Moske 3a0e3IIeUnT CeJIeKIIIOHepiB re-
HETUYHUMU PeCcypcamMu IJIst M IBUIEHHS IIPO-
,II;yRTI/IBHOCTl # cTifiKkoCT1 IPOTH IIUPOKOTO CIIEK-
Tpa arpoKJIMATHYHHX YMOB 1 HECIIPHUATINBUX
a0l0THYHMX HaBaHTaKeHb [18].

YV Beaurobpuramii, Himeuuwmni Ta iHmmx
Kpai"Hax €Bpomuy cTpaTerimo ceJIeRuii MICKAHTY-
Cy 30Cepe/sKeHo Ha BHKOPUCTAHHI ¥ B1IOOP1 qH1-
KX TUIMIB, 0aThKIBCHKHUX (POPM 1 IIOTOMCTBA IS
CTBOPEHHSI HOBHX IIEPCIIEKTUBHUX TlOpHIIB
M. sinensis X M. sacchariflorus 3 Bucokumu Bpo-
SKAMHICTIO, BUPOOHHUIITBOM HACIHHS, CTIAKICTIO
IPOTH XOJIOMY, HOCYXH ¥ 1HIINX CTPECOBUX (PaK-
TOpiB [4, 9, 19]. 3am1a 1100 IIPOBOAATD JTOCIILI-
JKeHHd 3 aganTusBHOI cesekril. Tak, saificHeHO
eKCIIePUMEHTH 3 (DEHOMIKOIO IIIOI0 IIOCYXOCTIM-
KOCT1 Ha JUKIH 1 HOKPAaIeHiiA 3apogKoBlH I11a3-
mi [20, 21].

Bimomo, 110 omHMM 13 penpoayKTUBHEX Oap’e-
PIB y MeKaX CHUMIIATPHUYHMX HOILYJISAIINA POCIIMEH
pony Miscanthus 1 CyTTEBOIO IMEPEIIKOOOI0 IS
riopumusaiiii € aCMHXPOHHICTD IIePloJIB IIBITIH-
HsI [IMX KOMIIOHEHTIB, a TAKOK HecTaya y CBITO-
BIfl HAYKOBIH JriTepaTypl iHGOpPMAIIi Ipo MOp-
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poJTOTIIO 1 ITUTOJIOTIIO IINJIKY, MATOYKI, OCOOJIM-
BOCTI 3aIIMJICHHSA 1 OZep:KaHHs TMOpUIHOr0 Ha-
CiHHS MicKaHTycCiB. BpaxoBytoum pesysbTaTu
IPOBEINEeHNX IOCJIIKEeHb, MOMKHA Oyme 3 OLIb-
III0}0 MMOBIPHICTI0O BU3HAYATH Te€HETHYHY I[IH-
HICTh CEJIEKI[IMHOr0 MAaTepiajly, IIOJIIIIIYBaTH
HOro (pepTUIIBHICTD TA YCIIIIHO IIPOBOIUTH Ii0-
PUIM3AIII0 KOMIIOHEHTIB.

Mema docnioscerb — BUBUUTHA MOPEOJIOrTUHI
M IIMTOJIOTIYHI 0COOJIMBOCTI IIHJIAKIB, HUJIKY Ta
MAaTOYOK pocsiiH poxy Miscanthus, omepskaHmx
B YMOBax in vitro.

Matepianu Ta meToAM AOCNiAKEHD

JocmimxeHHSI TeHEPATUBHUX OPTraHiB (IIHJIS-
KiB, IMJIKY Ta MaTo40k) M. sinensis, M. saccha-
rzﬂorus 1 M. giganteus npoBopunu B [HCTHTYTI
0l0€HEePTeTUYHUX KYJIbTYP 1 IyKPOBUX OyPSAKIB
HAAH ympomosax 2014-2019 pp.

Pocinyum BuineBKasaHmx BUIIB MICKAHTYCY
OTPUMYBAJIN Ta POSMHOKYBAJIN B YMOBAX N Vitro.
I[Jm ITHOT'0 BUKOPUCTOBYBaJIX HACIHHSA M. sinensis
1M. sacchanﬂorus 2012 Ta 2008 pp. perposyx-
mii BigmosigHo, ko M. sacchariflorus 1 puso-
mu M. giganteus.

V mporieci po3MHOKEHHS CTepUJIbHE HACIHHS
M. sinensis, M. sacchariflorus Ta OpyHbKH 3 pU-
3om M. giganteus BUCAIKYBAJIH in Vitro HA MO-
nudikoBaHe cepenosuiie Mypacire Ckyra.
Pociimuau M. sinensis ta M. sacchariflorus otpu-
MYBaJIH Y KYJIBTYP1 in Vitro cirocoboM HEIpsaMo-
ro mopdorenesy [22], M. giganteus — MIKPOKJIO-
HAJILHOTO PO3MHOKEHHSI.

[Taronu 3 mopdorennnx rasycis M. sinensis,
M. sacchariflorus ta wiouu M. giganteus 3a-
BBUIIKY 2—3 CM BIIOKPEMJIIOBAJIH 1 IIEPECaIKy-
BAaJIX HA CEePEeNOBHUINE IJIS POSMHOMKEHHS TA CTH-
Myl pocty pusom. Iliciis yrBopeHHS pusom
moB:kHHOK0 10—15 ¢cM MIKPOPOCIMHI BHCAIKY-
BaJIK y BIAKPUTHUMN IPYHT (3 yMOB in Vitro B ex
Vitro), BUKOPHMCTOBYIOUH JIJISA aganTalii [mIacTu-
KOB1 K0JIOM, K1 3HIMAaJIK yepes 6—8 mio [23].

Pocimmunanii matepia — regepaTuBHI Opraiu
(mmiaku, nuiok, matouxkn) M. sinensis, M. sac-
chariflorus, M. giganteus — Bigoupasim y dasi
LBITIHHS HA 4—5-11 plKk BUPOIILYBAHHSI Y BIOKPU-
TOMY IPYHTL.

Jlns mpoBeqeHHs IIUTOIOTTYHUX JOCIIIKEHD
13 BUKOPHCTAHHIM CBITJIOBOI MIKPOCKOIIil TOTY-
BaJIM IpeIapaTd MAaTOYOK, He3aIlJITHeHNX Ha-
CIHHEBMX 3a4YATKIB, IIHJISKIB Ta IIHJKY, He3a-
OapsiieHl 260 3a0apBJIeH] PO3UMHOM KAPMIHY
(2%) B omroBiit kmciorl (45%) YK pPO3UYMHOM
MeTHJIeHOBoro cuHnoro [24]. Jlaa Bcix mpen-
CTABHUKIB BUIIB MICKAHTYCY IPOBOIUJIN BHUMI-
PIOBAHHS I O0YMCIIOBAIM KIJILKICHI TA SKICHI
MOKA3HUKN IIHJIKY B IeCATHPA30BOMY IIOBTO-
peHHI.
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Pe3synbTatu gocnigxeHb

Bererarria mickanTycy B ymoBax HwuiBchkol
00J1acTi PO3MIOYNHAETHCA HATIPUKIHIT KBITHA — B
rmepIux yncsaax tpasusa. Pasa 1MBiTIHHA (ITOSTBU
BOJIOT1) y IIPEJCTABHUKIB PI3HUX BUJIB HACTAE
vepe3 100-135 mi6 micssa crapTy Bererarrii (Ki-
HeIIb JIUITHS — II0YaTOK ceprHs) (25, 26].

VY pesynbraTi cmocrepeskeHb BUSBJIEHO, IO
mepruM (OCTAaHHS JIeKajaa JIWUIIHS) 3alBiTae
M. sacchariflorus; misuire (pyra gexazma cepi-
Hs) — M. sinensis. M. giganteus 11BiTe OCTAHHIM
(IIOYaTOK ¥KOBTHS), 4 B JeAKl POKM MOKE 30BCIM
He YTBOPIOBATH BOJIOTH Yepe3 HeCHPUSITIUBI
KJIIMATUYH] YMOBH.

3a ¢dopMoI0 BOJIOTI MOKYTH OyTH BepeTeHO-,
KOHYyCO- a00 esincornoqioHuMu. [XHsS MOBKUHA
y 1mporieci MOpQpOMEeTPUIHUX TOCTLIKEHb CTa-
HoBmJIa Bim 18 mo 23 cm, mmpuHa — 816 cm

(Tadm. 1).

Tabauys 1

Po3mipu BosioTi pi3HUX BUAIB MiCKaHTYCY

Bup [osxuHa BonoTi, cm | WupuHa BonoTi, cm
M. giganteus 21,9+ 0,69 15,2 + 0,48
M. sinensis 19,2 + 0,60 8,6 +0,27
M. sacchariflorus 18,4 £ 0,58 10,2 + 0,32

'paruyro momycTUMi MMOKA3SHUKU JIOBIKUHU
Ta MUPUHUA BOJIOTI (Max, min) OTPUMAaHO B pe-
3yapTaTi 00paxyHKIB il poamipis (puc. 1).

25,0 226 i
200 19,8 19,0 e 18,6

¢ 17,8

15,7 14,7
15,0 — — —
5 10,5
8,9 4 9,9

10,0 — — N 8,3

50 — - x -

0,0

JoBxuHa [oBxuHa WupuHa Wwupuxa
BONIOTi (Max) BonioTi (min) BoiOTi (max) BonoTi (min)

[ M. giganteus [ M. sinensis W M. sacchariflorus

Puc. 1. [paHM4YHO AONYCTUMI NOKA3HUKU PO3MipiB BONOTI POCAMH MiCKaHTYyCY

KBiTra MicKaHTYCY MICTUTD SK THIYUHKH, TAK
1 maTouky (puc. 2).

Puc. 2. Munsaku Ta matouka M. sacchariflorus
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TrunHKM MaTH OOBrl TUYMHKOBI HUTKH Ta
IIPOOBryBaTl TUIsaKkH (puc. 3).

Puc. 3. Munsak M. sacchariflorus

3abapBiieHHS IWIAKIB KATAWCHKOIO Ta Ti-
FaHTCHKOr0 MICKAHTYCIB CBITJIO-3KOBTE, 3KOBTE
a00 poskeBo-:x0BTe. TKAHMHN HUJISKIB MICKAH-
TyCY IIYKPOKBITKOBOI'O IIEPEBAKHO POKEBO-3KOB-
Tl, BOHU CKJIAJAIOTHCSI 3 BUIOBMKEHUX KJITHUH
(puc. 4) noBxxuHo0 Tpubdm3Ho 70—100 MEM.
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Puc. 4. TkKaHuHu nunaka M. sacchariflorus

Marouka y MiCKaHTYCIB — Iie 3aB’43b 13 JJBOMa
CTOBIIUMKAMM, Kl HecyTb moBri (2,0-2,8 mwm)
posrasyskeHi mepucti mpuiimouku (puc. 5). 3a-
OapBJIEHHS ITPUAMOYOK TITaHTCHKOTO Ta KATAT-
CBHKOT'0 MICKAHTYCIB BaplloeTbCs BiJ OLI0TO0 10
POKEBOTr0, a y IIYKPOKBITKOBOIO € SCKPAaBO-pPO-

JKEeBHUM.

Puc. 5. Marouka M. sacchariflorus (3aranbHuit BUrnap)

@opmMma ITip’TIOK IOMIPHO posrasryskena. Kiab-
KICTh MaJIEHBKUX BIITaJIyKeHb MOKE JTOCATATH
10-15 mrr. PosranryBauss rmodeprose (puc. 6).

JloB:xmHa 1P’ TYOK 3aJI€KHUTh Bl IX PO3TAIILY-
BaHHA: Ha KIHII MaTouru — 160—200 MM, B ce-
penuti Ta B ocHOB1 — 270-300 MEMm. [xHs mupu-
Ha cTaHoBUTH 20—30 MKM.

VY pesysbTari IUTOJIOTIYHOTO aHAJI3y BCTAa-
HOBJIEHO, III0 IIMJIOK PI3HHX BHIIB MICKAHTYCY
PISHUTHCS 32 SAKICHUMH Ta KUIBKICHUMHU O3HA-
kamu (po3MipaMu, TOMO- YU Te€TepPOreHHICTIO)
(puc. 7-9).

Puc. 8. Munok M. sacchariflorus

3rigHo 3 JiTepaTypHUMU JKepeIaMu, ITUJI0K
M. giganteus Mae pi3HHM PIBEHb ILJIOITHOCTI 1,
SIK HACJILOOK, IIMPOKKI Jlala30oH po3Mipis [27]
(puc. 10).
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Puc. 9. Nunok M. giganteus

Mopdo- 610MeTp1/111H1 0COOJIMBOCT] TAKUX TeHe-
PATHUBHUX OPTaHIB MICKAHTYCY, SIK ITHJIOK 1 IIPUI-
MOYKH, € BaKJIUBUMHU 010JIOTIYHUMU O3HAKAMHU
BHJy, COPTy Ta CeJleKLiiHOoro marepiary. Bin
SIKOCTL T KUIBKOCTI IIUJIKY 3aJIKaTh Pe3ysIbTa-
TUBHICTh 3aITUJIEHHA KBITKH ¥ YyTBOPEHHS SIKiC-
HOT'0 HACIHHSI.

BucHoBKuU

VY peaynbraTi AocaiaeHb MOPQOJIOTIYHUX 1
LIUTOJIOTIYHUX OCOOJIMBOCTEH BCTAHOBJIEHO, IO
I‘eHepaTI/IBHi oprauu (MaTOYKa, IIJISIKHI, IIHJIOK)
M. sinensis, M. sacchanﬂorus M. giganteus
PIBHSATHCS 3a SKICHUMHU Ta KIJIHKICHUMHU O3HA-
KaMH, 30KpeMa KO0JIbOPOM, PO3MipoM 1 (popMoIo.

BOJIOTI POCIHH POIMHI Miscanthus Taxox
HeOqHAaKoBl 3a popMo Ta MOPPOMETPUUHU-

160

140

120

100

51,1

[0
o

()]
o

[liameTp nunky, MKM

N
o

63,5

20,0

n
o

11,0

36,5

0 0 0

20-25 25-30 30-35

fal
U

35-40 40-45 45-50

Kinbkictb nunky, %

O M. sacchariflorus B M. sinensis

B M. giganteus

Puc. 10. Po3mipu nunaky pisHux BugiB MicKaHTycy

MM HOKA3HHUKAMM, a caMe: IOBKHHOI (Bapiio-
erbesa Big 18 mo 23 cm), mumpunon (8—16 cm),
KIJIbKICTIO Ta MHOBIKHHOI TlI04YoK. KBITKY
YTBOPIOIOTEH CUAAYA 3aB’A3b 3 JBOMA I'POHOIIO-
I10HUMET PHJIBLISAMU HA JOBIHX CTOBIYUKAX,
TPH TUYNHKK Ta IB1 JIO,[[lRy.TII/I (KBITKOBI JIy-
couku abo ntoq}cI/I) B OCHOBl SIKUX — /::0131“1
IIIOBKOBUCTI BOJIOCKH. HyskHA Togiky1a BUP13-
HSIEeTHCS KOJIIHYACTO-BUTHYTOIO BICTIO H0 1,5 cm
3aBIOBIKKH.

JloB:xmHa mip STYOK 3aJIeKUTH B IX po3Tariry-
BaHHA B Marodull: Ha KiHmi — 160-200 mkMm, B
cepenuHi Ta B 0CHOBI — 270-300 mrMm. IxHs 1mm-
puHa craoBuTh 20—30 MEM.

[Tunox M. sinensis i M. sacchariflorus xapak-
TePU3YETHCSI OKPYTJIOI0 (POPMOI0, BUPIBHIHICTIO
Ta Make OgHOPImHICTIO (43—48 MEM y miamer-
pi), a B M. giganteus BiH € O1IbIII TeTEPOTEHHUM

152

3a poamipom (miamerp 23—45 MEM). Brim Kijib-
KiCTh MiKpocmop HeBeauka — 5—10% Bijx 3arasib-
Hoi B moJti 30py. [ImkoBe 3epHO Mae 0JIHY OKPY-
TJIy OpHAMEHTOBAaHY IT0PY 3 BHYTPIIITHIM 1iame-
TpoM 2,7—4,0 MKM.

OTrpuMani gaHl CIiI BPaXOBYBATH B IIOAJIE-
LI cesIeKINi MICKaHTyCy.
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Purpose. To study in vitro the morphological and cyto-
logical characteristics of anthers, pollen and pistils of plants
of the genus Miscanthus. Methods. Preparations of pistils,
unpollinated seed buds, anthers and pollen, unstained or
stained with a solution of carmine (2%) in acetic acid (45%)
or methylene blue solution, were examined by light microsco-
py. Measurements for plants of different Miscanthus species,
as well as counting the number of pollen of different diame-
ters, were made in ten replicates. Results. The morphological
and cytological characteristics of the reproductive organs of
M. sinensis, M. sacchariflorus and M. giganteus species were
studied. It was found that the flower of this plant is monoe-
cious, containing both stamens and a pistil. The color of the
anthers is yellow or pinkish-yellow, their tissues consist of
elongated cells 70-100 pm long. The pistil has a two-column
ovary with long (2.0-2.8 mm) pinnate stigmas which vary in
color from white to bright pink. The shape of the pistil feather
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is moderately branched; length — 160-300 pm; width — 20-
30 pm; alternate position; the number of small branches is
10-15 pcs. The pollen of different Miscanthus species differ
in qualitative and quantitative characteristics, in particular
in M. sinensis and M. sacchariflorus it is characterized by a
rounded shape, evenness and uniformity (43-48 pm in diame-
ter), whereas in M. giganteus it is more heterogeneous in size
(23-45 umin diameter). The pollen has a rounded, decorated
pore with a diameter of 2.7-4.0 pm. Conclusions. According
to the results of the conducted research, the morphological
and cytological characteristics of the reproductive organs of
M. sinensis, M. sacchariflorus and M. giganteus, namely: pistils,
anthers and pollen, were provided. The data obtained should
be taken into account in future breeding for the production
of di- and triploid Miscanthus hybrids.

Keywords: Miscanthus; stamens; pistil; pollen; cytology;
reproductive organs.
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Productivity and grain quality of winter triticale varieties
(Triticosecale Wittmack el. Camus) under different soil
and climatic growing conditions

A. M. Kyrylchuk, S. 0. Liashenko, 1. V. Bezprozvana,
C. L. Chukhleb, N. P. Shcherbynina, V. D. Shkliar

Ukrainian Institute for Plant Variety Examination, 15 Henerala Rodymtseva St., Kyiv, 03041, Ukraine,
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Purpose. To evaluate the productivity and grain quality of winter triticale varieties grown under different soil and cli-
matic conditions. Methods. The research process involved laboratory, computational and statistical methods, and analysis
and synthesis to draw conclusions. Results. HTC (IV-X) was found to vary significantly monthly, annually and in general
between the research sites. It was found that the yield of winter triticale varieties in the Forest-Steppe and Polissia zones
was 5.3 t/ha. The maximum yield in the Forest-Steppe zone was achieved by the variety ‘MIP Feniks’ (5.9 t/ha), in the
Polissia zone by the variety ‘Pamiati Patseky” (5.8 t/ha). It was found that the protein content of winter triticale varieties
for the 2019-2020 research years in the Forest-Steppe zone was on average 12.6% and ranged from 12.2% (‘Liubomyr’) to
13.3% (‘MIP Yatahan’), which according to the classifier corresponded to grain of medium quality and can be used in the
confectionery industry. The coefficient of variation (V,%) for this characteristic was 3.5%. In the Polissia zone, the protein
content of the varieties averaged 13.6% over the years of research and ranged from 12.9% — medium content (‘MIP Feniks")
to 14.3% - high content (‘MIP Yatahan’). The intrazone variation was low and amounted to 4.0%. Correlation and regression
analysis showed that an increase in the active temperature during the vegetation period up to 3203 °C allows an increase
in the productivity indicators and in the weight of 1000 grains from 5.6 to 6.1 t/ha and from 46.8 to 53.5 g, respectively;
an increase in precipitation during the vegetation period up to 515.1 mm leads to a decrease in the weight of 1000 grains
from 45.2 to 38.1 g; with an increase in the amount of active temperatures and precipitation during the vegetation period
from 3167.65 to 3202.9 °C and from 413.85 to 515.1 mm, respectively, it is possible to increase the protein content in grain
from 12.4 to 13.8%; with an increase in the yield and weight of 1000 grains from 5.8 to 6.1 t/ha and from 51.8 to 53.8 g,
the protein content of the grain can be reduced from 13.1 to 12.0%. Conclusions. Different responses of varieties to zonal
growing conditions were observed. A positive influence of the rainfall factor during the growing season on the yield of
winter triticale in Forest-Steppe and Polissia (r = 0.66 and 0.34 units) and on the increase of the protein content of grain
grown in the Polissia zone (r=0.56) was revealed.

Keywords: cereals; nutritional value; hydrothermal coefficient; cultivation capacity; protein content; correlation and regres-
sion analysis.

Introduction

The ever-increasing world population and
the demand for food for humans and animals

mean that the main task of modern agricultural
production is to provide high-quality plant raw
materials and an effective diversification of cul-
tivated plants [1].

The main direction of the creation of a new ar-
tificial genus of triticale (Triticosecale Wittmack
el. Camus) in the Poaceae family was the combi-
nation in a distant hybrid of high productivity
and quality of wheat grain with signs of adapta-
bility and resistance to adverse abiotic and biotic
environmental factors inherent in rye [2].
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The world area under triticale cultivation is
constantly increasing and currently amounts
to 3.8 million hectares [3]. Thanks to active
breeding, new high quality varieties of triti-
cale for food, technical and fodder purposes
have been created. As of May 16, 2023, there
are 73 varieties of triticale in the State Regis-
ter of Plant Varieties suitable for distribution
in Ukraine [4]. The main part of varieties, 75%
(55 pcs.) of the winter type of development,
23% (17 pcs.) — spring, winter and spring type
(alternate type) is represented by only one va-
riety (2%). Interest in this multifunctional
crop is due to a number of positive characteris-
tics [5, 6].

New varieties are characterised by increased
winter hardiness, drought resistance, resis-
tance to the most dangerous diseases, high
yield, biologically valuable protein content,
which determines the fodder and nutritional
value of this crop [7].

Triticale has a high adaptability to different
climatic anomalies, which contributes to a stab-
le grain yield [6, 8, 12]. Triticale is undeman-
ding of soils and grows fairly well on all soil
types. When sown on fertile soils, it surpasses
rye in grain yield, and on poor soils or after poor
predecessors, it surpasses wheat [12, 13]. Its nu-
tritional properties make it a valuable animal
feed and it is currently the most widely used feed
for animals (mainly poultry, pigs and rumi-
nants). Triticale grain is rich in starch and cel-
lulose, so it can be used in the energy industry to
produce biofuel [14, 15] and straw, as well as
directly for heating [16]. In recent years, the cul-
tivation of triticale for human consumption has
become popular [17]. Thanks to its nutritional
properties, triticale grain can also be used in the
bakery industry, where cereal products are a
valuable source of phenolic acids [18—-20]. Howe-
ver, it should be added that the factors limiting
such use of triticale are its high amylolytic acti-
vity and low gluten content, which negatively
affect the bread baking process [21, 22].

Less precipitation, less soil moisture and lo-
wer groundwater levels are the result of drier
conditions. Therefore, in the context of a chan-
ging climate, it is very important to have strate-
gies for agricultural production that respond to
these changes [1].

The growth and development of winter triti-
cale from seedling to technical maturity takes
250-325 days, depending on the variety and
growing conditions, including 40—60 days in au-
tumn, with the sum of active temperatures dur-
ing this period ranging from 1800-2300 °C.
Seeds begin to germinate at a soil temperature
of 1-3 °C [23]. Seedlings appear after 5-7 days.

The optimum temperature for growth and de-
velopment of winter triticale is 20-22 °C and
the maximum temperature is up to 35 °C. The
critical minus temperature for winter forms of
triticale in the winter period is minus 18-20 °C
in the bushing node zone. In the winter-spring
period, triticale is less sensitive to low tempera-
tures than winter wheat, due to the presence of
rye genes in the genome of this crop [24].

Under the influence of weather conditions,
the plant goes through two phases of hardening
[5, 11]. A slightly positive average daily tem-
perature of 6-0 °C (10-15 °C during the day and
plus 1-minus 2 °C at night) is optimal for the
first phase. Under such conditions, sugars (pro-
tective substances) accumulate in the nodes of
the shoots and leaves during the day and their
consumption slows down at night. On average,
20—25% of sugars (per unit of dry weight) ac-
cumulate in plants before they go dormant. Un-
der such temperature conditions, which last
12—-15 (20) days, the frost resistance of plants
increases from minus 5 °C to minus 10-12 °C.
When the duration of the first hardening phase
increases to 30—40 days, the frost resistance of
plants decreases [25].

The second stage of hardening occurs only af-
ter the first stage has been completed in frozen
plants at a slightly negative average daily air
temperature of minus 3-5 °C. Dehydration of
the tissues and an increase in the concentration
of cell sap during this period increase the win-
ter hardiness of the plants.

Thanks to a well-developed root system, win-
ter triticale outpaces wheat in growth even af-
ter germination, and a significant wax coating
on the shoots contributes to increased drought
resistance of the plants. However, in dry wea-
ther, during the period of intensive growth of
the vegetative mass (the phase of tuberisation
and grain spilling), triticale plants form small
grains, the weight of which per 1000 grains
does not exceed 35—40 g, instead of the usual
weight of 50-55 g [11].

According to a number of scientists, several
factors influence the quantity and quality of the
cereal crop: variety, agro-technical measures,
climatic and soil conditions, fertilisation and
measures taken when agrophages appear [9,
17, 21].

The evaluation of climatic and agroclimatic
indicators, or the zoning of the territory, gives
an idea of the differences and quantitative pa-
rameters of heat and moisture resources of each
region of Ukraine. The agroclimatic zoning of
the territory of Ukraine, which is still in use
today, was carried out in 1986 with the aim of
rational use of climatic resources, optimal loca-
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tion of the main agricultural crops and increa-
sing agricultural productivity. For this purpose,
data of meteorological observations (tempera-
ture, precipitation) for the period 19561985
were used, as well as the criterion of humidifi-
cation of territories, which allows a fairly objec-
tive assessment of the availability of moisture
and heat — the Selyaninov’s hydrothermal coef-
ficient (HTC) [26].

The purpose of the research is to evaluate the
indicators of productivity and grain quality of
modern varieties of winter triticale grown un-
der different soil and climatic conditions of
Ukraine and to study their dependence.

Materials and methods

Six varieties of winter triticale — ‘MIP Yata-
han’, ‘MIP Feniks’, ‘Pamiati Patseky’, ‘Solodi-
uk’, ‘Liubomyr’ and ‘Myronosets’ included in
the State Register of Plant Varieties suitable
for distribution in Ukraine in 2020-2021 were
studied. Forest-Steppe and Polissia are recom-
mended growing areas for them.

Field research was conducted in 2019-2020
in the research fields of branches of the Ukrai-
nian Institute for Plant Variety Examination
(UIPVE) in two soil and climate zones: Forest-
Steppe (Sumy, Kharkiv, Khmelnytskyi and
Chernivtsi regions); Polissia (Zhytomyr, Ivano-
Frankivsk, Rivne, Chernihiv and Transcar-
pathian regions) in accordance with Methodo-
logy of qualification examination of plant varie-
ties for suitability for distribution in Ukraine.
General part and Methods of examination of
plant varieties of the grain, cereal and legume
group for suitability for distribution in Ukraine
[27, 28]. The soils of the experimental plots
were typical of the corresponding growing zone
(Forest-Steppe and Polissia). The registered
area of the plot was 25 m? and the placement
of the plots was randomised, with four replica-
tions.

Laboratory studies were carried out in the
laboratory of quality indicators of plant varie-
ties of UIPVE in accordance with the Methodo-
logy for qualification examination of plant varie-
ties for suitability for distribution in Ukraine.
Methods of determining quality indicators of
plant production [29].

Protein content in grain was determined by
the express method on 500 g samples in ten rep-
licates using an Infratec 1241 Infrared Grain
Analyser (FOSS, Denmark).

Selyaninov’s hydrothermal coefficient (HTC)
was calculated using the formula

>R

HTC = 0,1x%t >10
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where 2R is the amount of precipitation in
mm during the period with temperatures above
10 °C; 0.1 x Ztact > 10 — the sum of active tem-
peratures during the same period reduced by a
factor of 10.

When HTC < 0.4 — very severe drought; HTC
between 0.4 and 0.5 — severe drought; HTC from
0.6 to 0.7 — moderate drought; HTC from 0.8 to
0.9 — weak drought; HTC from 1.0 to 1.5 — suffi-
cient humidity; HTC > 1.5 — excessively wet [26].

Wetting conditions were estimated by com-
paring the amount of precipitation for a given
period with multi-year averages according to
the formula:

100 x 2R, _
YR

1=01

where V is the deviation from the norm, %;
ZRmi: ,; — multiannual average precipitation for
a given period, mm; ZRi: ,; — Dbrecipitation in a
given year for the same period, mm; 100 — con-
version into percentages; If V > 20%, the devia-
tion from the norm is significant.

The statistical analysis of the research data
was carried out using the methods of disper-
sion, correlation analysis and variational sta-
tistics of the field experiment using a personal
computer.

01

V=

Results and discussion

Weather conditions are one of the most im-
portant factors influencing the productivity of
winter triticale, changing annually both in
terms of improving and worsening vegetation
conditions, and the level of yield is largely de-
pendent on them.

The climate in the study areas is temperate
continental, characterised by rather hot and dry
summers and mild winters with frequent thaws.
In recent years, climatic changes have been ob-
served, as a result of which the pre-sowing pe-
riod of winter crops is characterised by an ex-
ceedance of the long-term average air tempera-
ture indicators, a lack of or insufficient rainfall
and an uneven distribution over the territory.

Information on temperature fluctuations,
precipitation dynamics in the Forest-Steppe
and Polissia zones in comparison with long-
term data compiled from observations of agro-
meteorological stations in the cities of Sumy,
Khmelnytskyi, Ivano-Frankivsk and Rivne are
shown in Fig. 1, 2. According to the received
data, the average air temperature in 2019 and
2020 on the territory of the Ukrainian Forest-
Steppe and Polissia was higher than the norm
(1961-1990) by 3.8 and 0.3 °C and amounted to
plus 10.1-10.9 (Forest-Steppe) and 9.71-10.1
(Polissia) °C, respectively.
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Fig. 1. The average monthly and multi-year air temperature for the 2019-2020 research years
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Fig. 2. Average monthly and multi-year precipitation for the 2019-2020 research years

In recent years, the meteorological and cli- for the cultivation of winter cereals. This is
maticconditions of the Ukrainian Forest-Steppe true, first of all, of the winter and spring-sum-
and Polissia zones have been quite favourable mer periods, which are characterised by a
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moderate temperature regime and sufficient
precipitation. However, in certain periods of the
growing season, the uneven distribution of cli-
matic factors sometimes creates unfavourable
conditions for plant growth and development,
which ultimately affects yield.

In general, during the 2019-2020 study pe-
riod, the average annual air temperature
ranged from 9.9 to 10.5 °C, an increase of 1.49
to 2.08 °C compared to the multi-year average
data. The average precipitation for 2019 and
2020 was 559 and 649 mm respectively (98 and
114% of the annual norm). Despite the consi-
derable variety of weather conditions, their de-
viation from the multi-year averages in certain
periods of growth and development, the wea-
ther conditions of 2019-2020 were favourable for
the growth and development of winter triticale.

An average warming of 1.5 °C increases the
risk of heat waves (abnormally hot periods) and
heavy precipitation. Rising temperatures will
cause many rivers and lakes to dry up, accele-
rating the natural water cycle. In such a sce-
nario, the uneven distribution of the annual
precipitation rate will increase, i.e. the seasonal
precipitation rate for the region may fall in a
few days as a result of heavy rainfall [30].

The results of the calculations shown in Fi-
gure 3 allow us to conclude that, in general, the
study years did not differ significantly from the
norm in terms of precipitation. In general, the
deviations from the norm were found to be in-
significant in both zones, with precipitation be-
ing 10% below normal in 2019 and 9% above
normal in 2020.

In 2019, March (82%), July (97%) and Decem-
ber (96%) were within the norm; February
(67%), April (74%), June (62%), August (48%),
September (78%), October (48%) and November
(64%) were below the norm; only January

(133%) and May (212%) were significantly
above the norm.

In 2020, average precipitation was within the
norm in March (92%), July (89%) and December
(96%); it was below the norm in January (79%),
April (35%), August (32%) and November (59%);
it was significantly above the norm in February
(168%), May (192%), June (181%), September
(117%) and October (139%).

In Ukraine, hydrological conditions are a limi-
ting factor for the productivity of agricultural
crops. It is possible to estimate the hydrological
factor using the indicator of the Selyaninov’s
HTC, which uses the assessment of moisture
conditions in the period of average daily air
temperatures above 10 °C, i.e. the period of ac-
tive vegetation. HT'C is a comprehensive indica-
tor for the assessment of humidity conditions,
taking into account both the inflow of water in
the form of precipitation and the total amount
spent on evaporation [31].

To characterise the meteorological factors,
we used the HT'C of the main periods of plant
vegetation: sowing — the end of autumn vegeta-
tion and spring vegetation — wax ripening. Ac-
cording to the gradation of H. G. Selyaninov,
the meteorological factors in 2019-2020 were
generally characterised as slightly arid for the
Forest-Steppe zone and moderately humid for
the Polissia zone (Table 1).

It was found that HTC (IV-X) varies signifi-
cantly monthly, annually and in general at the
locations where the experiments were carried
out. The best hydrothermal conditions for grain
growth were observed in the Khmelnytskyi
(HTC =1.0-1.3 —adequate moisture) and Rivne
(HTC =1.2-1.4 — adequate moisture) branches.
They were slightly worse in the Sumy (HTC =
0.5-0.8 — severe and mild drought) and Ivano-
Frankivsk (HTC = 1.4-1.9 — too wet) branches.

Table 1

Selyaninov’s HTC according to the average daily data for the research in 2019-2020
Branch April May June July August | September | October Average
2019]2020 201920202019 2020 2019]2020 2019|2020 |2019]2020 2019 2020|2019 [ 2020
Forest-Steppe 0.8 | 1.0
Sumy 0.1/0.0[/08[2.6]/03]1.1]/1.0[1.0]/0.1]/0.1]0.6[0.3]0.6[0.2]0.5]0.8
Khmelnytskyi | 0.4 0.2 |2.8/2.1]/1.2/25[1.1]/0.9[0.6|0.2|0.4|1.2]0.3]1.9]1.0]1.3
Polissia 1.3 ] 1.6
Ivano-Frankivsk| 0.8 [ 0.4 |5.1[2.1|/0.9[4.2[15[2.1[03[0.4|1.1[2.4]04]1.8]1.41.9
Rivne 1.6 0.1/2.1/3.2/0.7/21/19|12|12|/09|09|1.0/03|1.0|1.2 1.4

The values of HT'C in the 2019 season fluctu-
ated in wide gradations: from weak drought
(HTC = 0.8) in the Sumy branch to excessive
drought (HTC = 5.1) in the Ivano-Frankivsk
branch.

As a result of the research it was determined
that the average yield of winter triticale varie-
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ties in the Forest-Steppe and Polissia zone in
2019-2020 will be 5.3 t/ha.

The maximum yield in the Forest-Steppe
zone was achieved by the variety ‘MIP
Feniks’ — 5.9 t/ha, in the Polissia zone by
the variety ‘Pamiati Patseky’ — 5.8 t/ha (Ta-
ble 2).
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Table 2

Grain productivity and quality indicators for winter triticale varieties,
average for 2019-2020

Variet Yield, t/ha Weight of 1000 grains, g | Nature, | Protein content, %
y Forest-Steppe | Polissia | Forest-Steppe | Polissia| g/l | Forest-Steppe | Polissia

‘MIP Yatahan” 4.8 5.1 47.9 42.8 | 656 13.3 14.3
‘MIP Feniks’ 5.9 5.1 49.9 45.3 | 688 12.3 12.9
‘Pamiati Patseky’ 5.1 5.8 50.9 41.6 | 671 12.9 13.9
‘Solodyuk’ 5.2 5.5 43.9 353 | 679 12.4 13.8
‘Lyubomyr’ 5.3 5.2 43.2 33.9 | 629 12.2 13.7
‘Myronosets’ 5.3 5.2 41.8 36.7 | 642 12.4 13.0
S 5.3 5.3 46.3 39.3 | 661 12.6 13.6

V,% 6.4 5.2 8.2 11.7 3.5 3.4 4.0

c 0.3 0.3 3.8 4.6 22.8 0.4 0.5

LCD, s 0.4 0.3 4.5 5.4 27 0.5 0.6

min 4.8 5.1 41.8 33.9 | 629 12.2 12.9

max 5.9 5.8 50.9 45.3 | 688 13.3 14.3

The bigger the grain, the better it is filled, the
higher the numerical value of the weight of
1000 grains. A poorly filled grain has a shri-
velled endosperm, there may be layers of air
between it and the husk, which reduces the
weight of 1000 grains. The greater the weight
of 1000 grains, the more nutrients it contains.
Therefore, the 1000 kernel weight index is im-
portant in assessing the quality of the seed
grain: the higher it is, the better the quality of
the grain and the greater the guarantee of ob-
taining a large, vigorous plant [12, 32, 33].

The average weight of 1,000 grains of the in-
vestigated varieties of winter triticale in the
2019-2020 research years was 46.3 g in the
Forest-Steppe zone and 39.3 g in the Polissia
zone. The maximum value of the weight of
1,000 grains in the Forest-Steppe zone (50.9 g)
was recorded for the variety ‘Pamiati Patseky’
and in the Polissia zone — 45.3 g for the variety
‘MIP Feniks’.

Winter triticale for human consumption has a
well filled grain, close to that of wheat, and a
good marketable appearance. Grain quality ave-
raged 661 g/l per variety, ranging from 629 g/l
for ‘Liubomyr’ to 688 g/l for ‘MIP Feniks’. Ac-
cording to the quality indicators, triticale grain
of the winter variety ‘MIP Feniks’; with a na-
ture index of 688 g/l belongs to the 1st quality
class, grain of the varieties ‘Solodiuk’, ‘Pamiati
Patseky and ‘MIP Yatahan’ with a grain nature
index of 679—656 g/l belongs to the 2nd quality
class, which is recommended for food use. Cere-

als with a grain nature index < 650 g/l (‘My-
ronosets’ and ‘Liubomyr’) belong to the 3rd
quality class, which is not regulated and is re-
commended for feed and technical needs.

The protein content of winter triticale varie-
ties was 12.6% on average for the 2019-2020
research years in the Forest-Steppe zone and
ranged from 12.2% (‘Liubomyr’) to 13.3% (‘MIP
Yatahan’), according to the classifier corre-
sponded to grain of average quality. The coef-
ficient of variation (V,%) for this characteristic
was 3.5%, so the population is homogeneous,
the average is typical, the variation is consi-
dered low. In the Polissia zone, the protein con-
tent of the varieties averaged 13.6% over the
years of research and ranged from 12.9% — me-
dium content (‘MIP Feniks’) to 14.3% — high
content (‘MIP Yatahan’). The within-zone vari-
ation was low and amounted to 4.0%.

Climate change affects crop yields in diffe-
rent ways due to rainfall and temperature ex-
tremes. Abnormal events — such as unusually
low temperatures in autumn or intense heat in
spring — can lead to significant losses in winter
triticale crops. Climate change may have a pos-
itive impact on agriculture through higher win-
ter temperatures and increased winter precipi-
tation, as well as a longer frost-free season.

The results of the determination of correlation
dependencies between the studied traits by zones
in the grain of winter triticale varieties are am-
biguous. A different response of the varieties to the
zonal growing conditions was observed (Table 3).

Table 3
Correlations between the studied winter triticale traits by zones

Indexes 2R Yield, t/ha Weight of 1000 grains,g| Protein content, % | Nature, g/l
Forest-Steppe | Polissia | Forest-Steppe | Polissia | Forest-Steppe | Polissia | Forest-Steppe | Polissia | Polissia
Ztacbm 0.33 -0.29 -0.13 0.33 -0.02 0.01 0.11 -0.49 | -0.22
R 0.66 0.34 0.08 -0.06 -0.56 0.56 0.14
Yield, t/ha ) 0.10 -0.12 -0.74 0.32 0.30
\é\/elght of 1000 grains, 0.50 20.07 0.61
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It was found that in the Forest-Steppe zone
there is a direct positive relationship (r = 0.33)
between the sum of active temperatures and
the amount of precipitation during the same pe-
riod. However, in the Polissia zone, the opposite
dependence is observed (r = —0.29). This phe-
nomenon can be explained by the difference in
the number of litterfalls; on average, precipita-
tion in the Forest-Steppe zone was 5% less than
in the average multi-year data, and 15% more
in the Polissia zone.

The index of the sum of the active tempera-
tures is positively correlated with the grain
yield in the Polissia zone (r = 0.33) and inverse-
ly correlated with the protein content in the
grain (r = —0.49). This means that as the active
temperature factor increases, the grain yield
increases and its protein content decreases.

The positive dynamics of the influence of the
rainfall factor during the growing season on the
yield of winter triticale in both growing zones
(r =0.66 and 0.34 units) and an increase in the
protein content of grain grown in the Polissia
zone (r = 0.56) were revealed. However, an in-
crease in precipitation in the Forest-Steppe
zone led to a decrease in protein content of the
grain (r = —0.56).

Between the productivity factor and the con-
tent of protein and nature in the grain grown in
the Polissia zone, an average positive correla-
tion was found (r = 0.32 and 0.30 units, respec-
tively), i.e. with an increase in grain yield, the
protein content and nature of the grain in-
creased. However, in the Forest-Steppe zone, as
the yield increased from 5.3 to 5.9 t/ha, the pro-
tein content of the grain decreased from 12.3 to
12.2% (r =—0.74).
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Fig. 4. Scatter plot and dependence of grain yield on the sum
of active temperatures during the growing season
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An increase in the weight of 1000 grains in
the Forest-Steppe zone from 47.9 to 50.9 g pre-
dicts an increase in the protein content of the
grain (r = 0.50), whereas in the Polissia zone an
inverse relationship was found between these
indicators (r =—0.07).

A positive average correlation (r = 0.61) was
found between the weight of 1000 grains and the
nature of the grain, i.e. an increase in the weight
of 1000 grains from 41.6 to 45.3 g can lead to an
increase in the nature of the grain to 671-688 g/1.

Using the method of correlation-regression
analysis, we have determined the direction and
magnitude of changes in grain productivity and
protein content in winter triticale varieties when
the parameters of the sum of active temperatures
and the sum of precipitation during the growing
season change. R? is the coefficient of determina-
tion, which determines the proportion of variation
in one of the variables that is explained by the
variation in another variable. In this case, R? =
0.58 and 0.17 units, 1.e. 58% and 17% of the vari-
ation in yield and 1000 grain weight respectively
can be explained, or 58% and 17% of the variabi-
lity in yield and 1000 grain weight respectively
can be explained by the difference in the sum of
active temperatures during the vegetation period.
The remaining 42% and 83% are explained by the
influence of other factors (Figs. 4, 5).

According to the results of the correlation
analysis, a strong direct relationship (r = 0.76)
was established between grain yield and the
sum of active temperatures during the growing
season, as well as an average relationship
(r=0.41) between the weight of 1000 grains and
the sum of active temperatures during the
growing season.
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Fig. 5. Scatter plot and the dependence of the weight
of 1000 grains on the sum of the active temperatures during
the growing season
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The regression line confirms that by increa-
sing the sum of active temperatures during the
growing season to 3203 °C mm, it is possible to
increase the productivity indicators and the
weight of 1000 grains from 5.6 to 6.1 t/ha and
from 46.8 to 53.5 g, respectively. Under favou-
rable conditions, triticale has a high yield po-
tential and the ability to maximise it.

According to the results of research by a num-
ber of scientists, a significant variability of crop
productivity has been observed depending on
the availability of water and the distribution of
rainfall during the growing season, but no sig-
nificant effect on the productivity indicator was
found [2, 34]. According to our calculations, a

6,5
675 °
° ®
) ®
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45 °
4
® y=-0,00x + 5,48
R?2=0,00; r=-0,06
3,5 f f
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Amount of precipitation during the growing season, mm

Fig. 6. Scatter plot and dependence of grain yield
on the amount of precipitation during the growing season

Thus, it can be concluded that the amount of
active temperatures during the vegetation pe-
riod has a 58% influence on the production of
winter triticale grain yield, the amount of pre-
cipitation during the vegetation period has a
44% influence on the formation of the mass of
1000 grains.

The correlation coefficient between the pro-
tein content variables and the sum of active
temperatures during the growing season
showed a weak dependence (r=0.14), as well as
an average dependence with the sum of precip-
itation (r = 0.39) (Figs. 8, 9). The coefficient of
determination between protein content, the
sum of active temperatures and the sum of pre-
cipitation during the growing season was R? =
0.02 and 0.15 units, respectively. This means
that the factor of the sum of the active tempera-
tures influences the protein content in the seeds
by only 2% and the sum of the precipitation by
15%. The theoretical regression line shows that

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2023, Vou. 19, No 3

weak (r=-0.06) and medium (r =—0.67) inverse
relationship was found between the variables
yield, weight of 1000 grains and the amount of
rainfall during the growing season (Figs. 6, 7).
The coefficient of determination between yield,
1000 grain weight and rainfall during the gro-
wing season was R? = 0.00 and 0.44 units res-
pectively. This means that the rainfall factor
had no significant effect on yield (there is no
dependence) and the influence of the rainfall
factor on the weight of 1000 grains was 44%.
The regression line shows that with an increase
in the amount of rainfall during the growing
season to 515.1 mm, a decrease in the weight of
1000 grains from 38.1 to 45.2 g is possible.
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Fig. 7. Scatter plot and the dependence of the weight
of 1000 grains on the amount of precipitation during
the growing season

with an increase in the sum of active tempera-
tures and precipitation during the growing sea-
son from 3167.65 to 3202.9 °C and from 413.85
to 515.1 mm, respectively, it is possible to in-
crease the protein content in grain from 12.4 to
13.8%.

The regression line between the variables
grain protein content, yield and weight of 1000
grains confirmed a weak (r = —0.15 and —0.18)
inverse relationship between the indicators
(Figs. 10, 11). The coefficient of determination
between protein content, yield and 1000 kernel
weight was R? = 0.02 and 0.03 units respective-
ly. This means that the factors yield and weight
of 1000 kernels do not have a significant influ-
ence on the protein content of the kernels (2 and
3% respectively).

The regression line shows that by increasing
yield and 1000 grain weight from 5.8 to 6.1 t/ha
and from 51.8 to 53.8 g, the protein content in
grain can be reduced from 13.1 to 12.0%.
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Conclusions

Using correlation-regression analysis, it was
found that the weather conditions of the year influ-
ence the development of productivity and protein
content in the grain of winter triticale varieties.
The protein content of the grain is a characteristic
that depends on the varietal characteristics and
the meteorological conditions during the growing
season. Winter triticale varieties adapted to local
soil and climatic conditions have a high yield po-
tential and the ability to maximise it by producing
grain with good technological indicators.
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Meta. OuiHWUTU NPOJYKTUBHICTb Ta AKICTb 3epHa COPTiB
TPUTUKaNe 03WMOro, BUPOLLYBAHOTO B Pi3HUX [FPYHTOBO-
KnimaTMyHux ymoBax. Metopm. Y npoueci pocnigxeHb Bu-
KOpUCTOBYBaNM 1abOpaTopHUiA, PO3pPaxyHKOBMI i cTaTuc-
TUYHUIA MeToAM, ANA MiIArOTOBKM BUCHOBKIB — aHanisy Ta
cuHTe3y. Pesynbratu. BussneHo cyttesy 3miny [TK (IV-X)
WOMiCAYHO, WOPIYHO i 3aranoM No NOKaLisx NPOBEAEHHS
pocnimxeHb. BusHayeHo, o BpPOXaNHiCTb COPTIB TpUTUKaNe
03MMoro B 30Hax Jlicocteny i lMoniccs ctaHoBuna 5,3 1/ra.
MakcumanbHi i1 NOKasHUKW B NicoCTenoBii 30Hi OTPUMMaHO
ons copty ‘MIN ®enikc’ (5,9 7/ra), y nonicbkiit — gna ‘Nam’sti
Nauekun” (5,8 1/ra). CepepHiit ymicT 6inka B 3epHi pgocni-
LXYyBaHUX pocnuH 3a 2019-2020 pp. y Jlicocteny cTaHoBuMB
12,6% (Big 12,2% y copty ‘Nliobomup’ fo 13,3% y ‘MIN Ara-
ran’), Wo, 3a knacudikatopom, BiANoBiAa€e 3epHy cepeaHboi
AKOCTi, NpuAaTHOMY [Nl BUKOPUCTAHHA B KOHAUTEPCHKiil
npomucnosocti. Koediuient Bapiauii (V,%) 3a uielo o3Ha-
Kot — 3,5%. YcepeaHeHa KinbKicTb 6inKka Ais BUpOLLYBaHUX
Ha Monicci coptiB TpuTHKane o3umoro — 13,6% (Big 12,9%
y ‘MIN ®enikc” go 14,3% (Bucokuit ymict) y ‘MIN Ataran’).
Bapiauis B mexax 30HM cTaHoBuMNa 4,0% — cnabka. Kopens-
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LiiiHO-perpeciiiHUM aHani3oM BCTAaHOBMEHO, WO 36i/blIEHHS
CYMU aKTUBHUX Temnepatyp o 3203 °C y nepiog Beretauii
MOXKe CMPUYUHUTY MiABUILEHHS NOKA3HUKIB YPOXKANHOCTI Ta
macu 1000 3epeH i3 5,6 go 6,1 7/raTa 3 46,8 no 53,5 r Bigno-
BifHO; 36iNblIeHHs cyMu onagiB y nepiop Beretauii fo 515,1 MM
NpU3BOAMTL A0 3MeHLIEeHHs mack 1000 3epeH i3 45,2 1o 38,1 r;
33 YMOBMW MiAABMILEHHSA CYMW aKTUBHMX Temnepatyp i KiNb-
KocTi onapis nif yac sereTauii 3 3167,65 go 3202,9 °C Ta 3
413,85 no 515,1 MM MoxnuBe 306inblIeHHs BMicTy Ginka B
3epHi 3 12,4 po 13,8%; y pa3i 36inbleHHsA BPOXanHOCTI i
macu 1000 3epeH i3 5,8 go 6,1 1/ra 1a 3 51,8 fo 53,8 r Bif-
noBifHO BMicT GinKka B 3epHi MoXe 3MeHwWyBaTucs Big 13,1
0o 12,0%. BucHoBKu. BcTaHoBneHo pisHy peakuito coptis
Ha 30HaNbHi YyMOBM BMpOLLyBaHHA. BusBNEeHO Mo3UTUBHUIA
BNAMB haKTOpy KinbKOCTi onafiB y nepioa BereTauii Ha
BPOXaiHiCTb TpUTUKane o3umoro B Jlicocteny Ta Ha lMonicci
(r=0,66 Ta 0,34 oauHuLi), @ TaKOX Ha 36inblIEHHA BMicTy
6inka B 3epHi pociuH, BUpoLeHux Ha Monicci (r=0,56).

Knroyosi  cnosa:  31aku;  xapyosa  YIHHiCMb;
2iopomepmiyHull KoegiyieHm; ypoxaliHicms, smicm 6inKa;
KopenayiliHo-pe2peciliHull aHani3.
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®opMyBaHHA BPOXKAUHOCTI Ta eHepPreTUYHNM NoTeHLian
6iomacu Sorghum saccharatum (L.) Moench
B ymoBax LleHTpanbHoro Jlicocteny YkpaiHu
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Meta. BuBueHHs guHaMiku GopMyBaHHS 6IOMETPUYHUX NOKA3HMKIB, YpOXANHOCTI BioMacu Ta eHepreTMYHOro noTeHuiany
POC/UH COpTiB COpro LykpoBoro B yMoBax LleHTpansHoro Jlicocteny YkpaiHu. Metoau. BukopucroByBanu nonbosuit, 1a6o-
paTopHMii i cTaTucTMYHMit MeToan. 06'eKTOM JOCNifKEHb CAYryBanyu N'aTb 3apEECTPOBAHMUX COPTIB COPro LyKPOBOTO, a CaMme:
‘Tynisep’, ‘QosicTa’, 3y6p’, ‘Cy’ Ta ‘Llykpose’. BuMiptoBaHHa GioMeTPUYHUX NOKA3HUKIB POCIMH, 06/1iK ypoxaiHocTi bGiomacu i
€HepreTMYHOro noTeHUiany 3AiNCHIOBaNM BiANOBILHO [0 3aTBEPAXEHUX HAYKOBO-METOANYHUX peKoMeHaauiii. PesynbraTu.
Haiwsmpawmii pict copro LyKpoBOro y BUCOTY BigMiueHo B Taki Mixda3sHi nepioau, Ak cxonu—Buxig y Tpybky Ta BUXig y Tpyo-
Ky—LUBiTiHHA. Ha yac 3aKiHyeHHs BereTauii pocnuHu coptie ‘Tynisep’ (237,2-245,1 cm), ‘Llykpose’ (218,0-227,2 cm) i1 “floBicTa’
(205,6-220,9 cm) nepeBaxanu Hap iHWKUMK 3a BUcoTOl. Halibinbwoto nnoweto nucTkooi GoTOCUHTE3YI0HOT NOBEPXHi Xa-
paktepusysanucs ‘Tynisep’, ‘Lykpose’ it 3ybp’, BOHU X chopMyBanu Hainbinblwy Giomacy i Bia3HAYMAUCA HalBULLOIO eHepre-
TUYHOIK eeKTUBHICTIO BUPOLLYBAHHA 3a NOKa3HUKaMN eHepronpoayKTuBHOCTi (EP_popisHioe abo binbwe Hix 60,0 [k /ra)
Ta KoediuieHToM eHeproedekTuBHOCTI (Kee popiBHioe abo Ginblue Hix 4,0). BucHoBKM. Haitbinbwy BpoxaiHicts bGiomacu 3a
CyXUM 3a/MLLIKOM BUSBNIEHO B COpTiB copro Liykposoro ‘Tynisep’ (15,4 T/ra), ‘Liykpose” (15,2 T/ra) 1a 3y6p’ (12,5 7/ra). Lii  copTu
BUPI3HANMCA BUCOKOIO €HEPTONPOLYKTUBHICTIO (pi3HMLE0 MiX HakonuyeHoto B GioMaci eHeprieto Ta eHeprieto, BUTPAYEHOD
Ha ii BUpoOHMUTBO) — 65,3; 64,9 i 56,8 [[/ra BignoBigHo, 3i 3HauYeHHAM Kee 4,0 abo Ginblue, WO XapaKTepusye cepenHiit
piBeHb echeKTUBHOCTI BUpOOHULTBA Hiomacu.

Knio4o8i cnosa: copo yykpose; copmu; 6ioMempuyHi NOKA3HUKU; NPOOYKMUBHICMb; eHepeemuyHa echpekmusHicmb.

Bctyn

3aBOgKy YMMAJIAM 3eMeJILHHUM ILJIOAaM 1
CIPUATIUBUAM IPYHTOBO-KJIIMATUYHUM yMOBaM
Vrpaina mae 3HaYHI MOYKJIMBOCTI JJISI BUKOPHUC-
TAHHS POCJIMHHOTO PECYPCY, 4 TAKOK BEJIUKU T10-
TEeHINAJ OJIs BUPOOHMIITBA eHeprii 3 0loMach —
29 MutH T HadTOBOrO eKBiBaJieHTa (T H. €.), 3a
maamvu . M. Kaneruika, I'. I'. Iemeryxmu i
T. A. HKesesnoi. PosBuTok OioeHepreTuKu 0coo-
JIMBO 3aJIEKUTD Bl 3aCTOCYBAHHSA 010MAaCH CliIb-
CHKOTOCITOJTAPCHKUX POCJIMH, €HepPromOTeHITial
sikol opierToBHO 11 MuH T H. e./pik [1, 2]. Ilo-
HOBJIIOBAHI JKepesia eHeprii HUHI CTAHOBJIATH
0COOJIMBHI 1HTEPEC He TLILKH 3 ITO3HUINI iX BH-
KOPHUCTAHHS, aJie TAKOXK 1 3 IIOTJIAAY eKOHOMIY-
HOI JOITJTBHOCTI PO3BUTKY HOBHUX HAIIPSIMKIB
013mecy. MasoBuTpaTHUM, a TAKOK peHTa0eb-
HUM € BUPOIIYBAHHS CUPOBUHHU JJIsI BUPOOHU-
uTBa OloIlamBa, TOOTO TAKMX €HEPreTHYHMX
KYJIBTYD, SIK1 MOKYTb OyTH [2KepesiaMU ITI0HOB-
JIIOBAJIBHOI eHeprii (copro IyKpoBe, copro bara-
TOpiuHEe, MICKaHTyC, «eHepreTHdYHa» Bepoda,
cBiTurpac (Irpoco mpyTomomiore) ToIro) [3, 4].

Oksana Popova
https://orcid.org/0000-0001-6285-654X

Maksym Kulyk
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Copro mykpoBe — IIOIINpPeHa B 0araTbox Kpai-
HAaX CBITY KOPMOBA KYJIBTYpa, He IIPUMXJINBA I0
KJIMATAYHUX YMOB 1 CKJIamy IPyHTIB. Bomuouac
1l eHepreTUYHA POCIMHA, SKHAMJIIIIIIe IPHUIAT-
HAa JJIsI BUPOOHUIITBA PIOIKUX 010IIAJINB 3aBOAKHU
BMICTY B JILCTOCTEDJIOBI# Macl 3HAYHOI K1JIBKOCT1
mykposoro cory (mo 20 %) [5-7]. Crebmna copro
IyKPOBOI'0 IPSIMOCTOSAY1, OJI1I0-3€JIEHOT0 KOJIBO-
Py, Tyagkl ¥ TOHKI, BUCOTa y (pasl 30MpasIbHOI
cruriiocti gocsarae 2,7-3,5 m. Jluerkum mmpoxd,
HeomyIreHl. BosoTs kpyHa, ImpaMocTosya, Iryc-
ta. Haciuaa xopuyHeBe, BKpUTE ILTIBKOI. Xi-
MIYHHHA CKJIAJ IIYKPOBOTO copro, %: Boga — 63—
65; caxaposa — 8,8-11,2; i mykpu — 1,3-2,3;
KJIITKOBHHA — 6,8—7,3; Kpoxmasb — 4,5-5,2; 011-
K1 — 2,6-2,9; mexkrunosi peuosunu — 0,4-0,60;
pH cory — 4,8-5,2 [8]. Cepenus BposkaiHICTD
3esenol Mmacu craHoBuTh 40—60 T/ra. Peaynbra-
TH JOCJIIIMeHb BUEHHNX BKA3yIOTh Ha Te, 10 Ha-
Telep y IIPHUPOAl He ICHYye 1HIIIOI POCJIMHHU, SKa
MorJia O Tak IIBMOKO CHHTE3yBaTH caxapoay [9].

Copro 1yKpoBe KyJbTUBYIOTH SIK y JIicocTemo-
Bl 30HI, TAK 1 B MIBIEHHHUX PerioHax ¥YKpaiHu
[10, 11]. B ocrauui poku yepes 301IBIIEHHS I10-
CYIILIIMBOCT] KJIIMATY ILJIOIIl IiJ O0r0 BHPOIILY-
BAHHSA MOMKYTh POSIIMPUTHCA, U BIH 3aiime
BJIACHY HIIIY B IIOJTOBUX CIBO3MIHAX arporociio-
mapers [12, 13].

Harmpsam, mos’s3aumii 13 BUpOOHUIITBOM TBEP-
JIOr0 IIaJIMBA, PO3BUBAETHCSA 3aBISKH BHPOIILY-
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BAHHIO HOBHX BHIB BHCOKOIPOIYKTHBHHX 0a-
raTOPIYHUX POCJIMH, IO Ja€ 3MOT'Y TapaHTOBAHO
OTPUMYBATH 3aJaHy KLIBKICTH OloMacu HeoO-
ximHo0l AKocTi. JIrerocTeboBa Maca copro Iyk-
POBOTO TAKOK € TAPHOI0 CHPOBUHOIO JISI OJep-
SKaHHS TBepaoro biomasmsa i 6iorasy [14, 15].

VY mporreci oiHIOBaHHS €HEPTeTUYHOIO II0-
TeHIany S. saccharatum yCTaHOBJIEHO BUXII
eHeprii, mepeTBOpIOBaHOI Ha Oilora3, — 23,8—
205,9 I'/Isx/ra 3a cyxoro macoro. [lokasuux dax-
THUYHOT0 Buxoay 0iorasdy — 1131-9806 m®/ra. Bu-
COKMM BHXOJ0M OlOMeTaHy XapaKTepU3yBaJIUCS
coptu ‘Meoruna’, ‘CiBaceruit’, ‘Bur, ‘Bepomrox,
‘Dapopur’ 1 ‘Mamont’ [16-18].

[linBuIieHHA BPOKANHOCT] I €HEepPTrOIpPOIYK-
THUBHOCTI 0l0OMAacH COpPro I[yKPOBOT'O 3aJIEKUTh
BIJl IPYHTOBO-KJIIMATUYHHUX YMOB, arPDOTEXHIKH,
TepMiHIB 30MpaHHSA ¥ 0COOJIUBOCTEl ITepepod-
JIeHHsT 010CMPOBUHU Ta € HATAJbHUM 3 OTJISIY
HA MUPOKUU CHEKTP BUKOPUCTAHHS KYJIbTYPHU
[19-21].

BasxmuBum dpaxTopoM 301JIbIITEHHS BPOKATi-
HOCTi € mo0ip copTuMeHTy. K 3a3HAYAOTH
A. B. Yepenxos 3i crriBaBTOpaMu, Hafie)eKTUB-
HIMKM T4 €KOHOMIYHO BUTITHHM € BIIPOBAa-
IPKeHHS HOBHX COPTIB 1 TOPHMOIB 3 Me€HETHYHO
BH3HAYEHHM PiBHEM aJalTyBaHHS I0 I'PYHTO-
BO-KJIIMATHYHNX YMOB y 30HAX IX BHPOIIYBAaH-
Hs [22]. BogHouac BoHM IIOBHHHI OyTH HPHIAT-
HMMH [0 IHT@HCHBHOI T€XHOJIOr1l BHPOIIyBAH-
Hs, 3a0e3reyyBaT BUCOKY e(eKTUBHICTH BU-
POOHHIITBA OCHOBHOI HPOAYKIIlI, OYTH IIPHCTO-
COBAHMMH [0 BU3HAYEHOI'O PIBHS 3€MJIEPOO-
crBa [23-25].

301/IbIIeHHA ILJIONIl JIMCTOBOI HOBEPXH1 M
HOMOBYKEHHSs IIeploAy il aKTHBHOI OisJIbHOCTI
OAOTHh 3MOI'Y IIIBHUIINTH KOEMIIIIEHT BHKO-
PUCTAHHS POCIHMHAME COPrO COHSYHOI pamia-
Iii, 10 B KIHIIEBOMY IIIICYMKY II03HAYNTBHCS
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Ha Bpoxkaizocti. Haiiblibia miomnia JucTKO-
Boi rmoBepxHi (9,0-9,2 Tuc. m?/ra) OyJia B COPTIB
‘Iloeicra’ i1 ‘T'ymiBep’ 3ajIeskHO BiI II€HOTHY-
HUX YUHHHUKIB y I1epioJ BUKUIAHHS BOJIOTI
(26, 28].

Ha BposkaifHicTh TAKOK BIJIMBAIOTH T€HOTHUII
1 #ioro moxomkerHs [28]. CopTu ykpaiHChKOI ce-
neknii ‘Cumocue 42°, ‘©asoput’, ‘Tpoicruir’, ‘Io-
Bicta’ Ta ‘TymiBep’ pasoMm 3 1HO3EMHUMHU PEKO-
MEHJIOBAHO JI0 BUPOIILYBAHHS [JIsI OTPUMAHHS
3HAYHOTO O0CSTY BereTaTUBHOI Macu ¥ BUPOO-
HUITBa 3 Hel OlomasimBa. BogHouac y mporeci
KyJIbTUBYBAHHS BAYKJIMBO BPAXOBYBATU arpo-
€KO0JIOT1uH1 ocobsuBocTi [29, 30].

Mema OocniiodcenHss — BUBYEHHS TUHAMIKHT
bopmyBaHHS 0lOMETPUYHUX MMOKA3HUKIB, YPO-
SKAafHOCTI Ta eHepPTOIPOJAYKTHBHOCTI OloMacu
POCJIMH COPTIB COPTO ILYKPOBOro B ymoBax llent-
panbuoro Jlicocremy Yipainm.

Matepianu Ta MeToAUKa ROCHIAXKEHHA

ExcriepumeHTr  OpPOBOAHMJIM  BIIPOJIOBIK
2021-2022 pp. Ha 6a3i I[lomraBchkoro mep-
sKaBHOT0 arpapHoro yHiBepcurety (M. ITosra-
Ba), PO3TAIIIOBAHOTO y IEHTPAJbHINA YacTUHI
Jlicocrerry Ykpaiau. Ila rpyHTOBO-KIIMATHY-
Ha 30HA XapaKTepu3yeTbCs HEeIOCTATHIM PIB-
HeM 3BOJIOKeHHS, HepIBHOMIPHICTIO OIIaJiB i
YaCTHUMMU IIocyxaMmu. JlocaigHl JIISHKN 3aKia-
TaJu HA Y0pHO3eMaX THUIIOBHUX 31 BMICTOM T-
mycy 7,25%, JysKRHOT1ApPOJII30BAHOTO a30Ty —
154,0 mr/kr rpyury, dgochopy — 515,0 mr/kr
IpyHTy, Kajgio — 623,0 mr/kr rpyary, pH co-
asoBe — 7,10.

[lorommi mOKA3HMKM B IIEPIOA JOCIIIMKEHD
OyJin XapaKTepHUMH [JIsI IIbOTO PerioHy, BTIM
MaJIi He3HAYH1 BIOXHMJIEHHS Bl cepemHbobara-
TOPIYHUX JAHUX B OKPeMI Iepiogu PocTy i pos-
BUTKY pocuH (puc. 1).

307

257 205 228

20,8 20
18,7
15,4
14,2

1194

N
o
I

14,5 14,3

=y
(S2]
I

13,2

iy
o
I

Temnepatypa nositps, °C

()}
1

2021 2022 CepepHe

6

Puc. 1. Moroani ymoBu npoTtarom Beretauii copro uykposoro (2021-2022 pp.):
a — cepefiHbOMicAYHa KinbKicTb onagis, 6 — cepefHbOMiCAYHa TeMNepaTypa NosiTps
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3HavYeHHA cepeIHbOMICAYHOI KIJIBKOCT1 OIIa-
JIiB, 38 BUHATKOM TpaBHEBUX, y 2022 p. OyJiu BU-
mumu HiK y 2021-my. YcepenHeHa TeMiiepary-
pa HOBITPS 10 MICAIISAX OyJjIa B MeKax cepeaHbo-
PIYHUX ITOKA3HUKIB, OKpiM JuitHa 2021 pory Ta
cepmaua 2021 1 2022 pp.

ITonboBi mociimm 3aKJIaIaIIH 1 IPOBOLUIIH
STIHO 3 METOIMKOK JOC/IIHOI CIIPABH B arpo-
HOMII Ta HAyKOBUMH PEKOMEHJALI M.

CiBOy HACIHHSA COPrO I[YKPOBOTO 3IIHCHIOBAJIN
Ha TVIHOUHY 4—6 CM 13 IITUPUHOI0 MIKPSAIb 45 cM y
TpeTii gexanl KBiTHs. ['yeroTa CTOAHHES POCIIMH —
222 TwHc. wIT./ra, IJIONIA IIOCIBHOI IUJIAHKW —
10,6 m?, o6ikoBoi — 10,0 m2. PoamiieHnus Bapi-
aHTIB peH,E[OMiSOBaHe B qOTI/IpI/IRpaTHiﬁ o-
BTOPHOCTI. ATPOTEXHOJIONIYHI omleparii mij Jac
IIZFOTOBKY JUISHKA T8 BUPOILYBAHHS POCJIMH
MOJISATAJIA B OCIHHBOMY Ta BECHSIHOMY 00pOOiT-
Kax I'PYHTY, CiBOl, IIPOIIOJIIOBAHHI B Mipy ITOSIBU
Oyp siH1B 1 30MpaHH] Bposkaio biomacu (TpeTs Je-
KaJa BepecHs).

Matepianom s IOCILIMKEHHS CIYTyBasn
CTBOpEHI B PI3HUX HAYKOBHUX YCTAHOBAX 1 IIepe-
maHl miag colasHEux gocaimxens CI'T — Harro-
HAJbHUM IIEHTPOM HACIHHE3HABCTBA TA COPTO-
BHUBUYEHHS COPTH cOpro irykposoro I'ymisep’ (ko
sasBHEKA 2260), ‘Hosicra’ (kom sagBHuKA 311),
‘Byop’ (kox 3asiBHuKa 1591), ‘Cy’ (ko1 3aaBHUKA
800), ‘Ilyxpose’ (koxm 3asBHmMKA 1854), 3apeec-
TpoBaHi B Jlep:kaBHOMY peecTpi COPTIB POCTIUH,
MIPUOATHUX IJIA IOIINPeHH B YEKpaiui. [Lmomnry
JINCTKOBOI IIOBEPXHI BCTAHOBJIIOBAJIN 3TLIHO 3
«MeTommKo0 BU3HAYAHHS ILJIOII] JJUCTKOBOI I10-
BEPXHI I[yKPOBOI'O COPIo», BIAIOBIIHO IO PEKO-
mengammiu O. M. N'amxenxka.

KinbricHI mOKa3HUKN BU3HAYAIIN 3 BUOIP-
ku pociuH (50 ImIT.), BUIYYEHHUX II0 JlaroHa-

J1 3 KOXKHOI 00JIIKOBOI OIISHKN B YOTUPBHOX
MICIIAX.

VposkaiHICTE «CHPOD» Ta «CyXOi» POCIIMHHOIL
OioMacu cOpro IyKpOBOT'O BCTAHOBJIIOBAJIU IIiC-
Jis1 11 CKOIIIYBAHHS Ta 30MpPaHHS 3 KOMKHOI 00JIi-
KOBOI JUISHKY JI0cyiay. Po3paxyHoK BMiCTy BO-
JIOTY 3MIMCHIOBAJIU IICJIST BUCYIIIyBaHHS OioMa-
cu. s mporo 13 3a3maJierigpb momgpiOHeHoro ce-
PeIHBOr0 POCJTUHHOTO 3pa3ka (CHOIIOBUIM 3pa30K
Macom 1 Kr, BUTIOpaHuii 110 J1arOHAJ JIJISHKM)
BIJIYYAJIN OBl HABAKKH I10 b T, IK1 BUCYIILYBAJIN
B CYIITHJIBHIN mm1adi mpoTsarom 2 rof 3a TeMirepa-
typu 105 °C. 3pas3ku 0X0JI0/3KyBAJIN BIIPOIOBIK
30 XB B €KCUKATOP1 Ta 3BAKYBAJIN HA AHAJITUY-
HUX Barax.

Cratuctrune 00YMCIIEHHS Pe3yabTaTiB IIPO-
BOJIMLJIA METOOM JHCIIEPCIMHOI0 aHaII3y, BUKO-
PHUCTOBYIOUM KOMII'IOTEPHE IIPOrpaMHe 3a0eaire-
venHsa Statistica 6.0.

O0paxyHOK eHepreTUIHoOl e)eKTHUBHOCTI BU-
poOHMIITBA 610MACH COPro I[yKPOBOTO 3I1ACHIO-
Basu 3a O. K. Mensenoscskum, I1. I. IBarerkom
Ta aBTOPCHKOIO METOIUKOIO. ¥ IIPOIIeci ITOCIyTo-
BYBAJINCS TAKUMU TOKA3HUKAMU:

— CYKyIIHa eHepris, HaKommdeHa B Olomaci
eHepretryHOI KynbTypu (E,,), M/ :x/ra;

— CYKYITHI eHepreTUJHi BUTPATH HA BUPOIILY-
BaHHA OlomMacu eHepreTwdHoi KyaeTypu (E),
M/I:x/ra;

— eHepreTUYHa IIPOJAYKTUBHICTH (IIPUOYTOK)
BUPOIIyBaHHS 010Macy eHePreTUYHOI KyJIbTYPH

(I1,), MJI:x/ra:

H = Enp ce. Ec .
ne E,, . —cykynHa eHepris, HaKOIIMYeHA B
6iomaci eHePreTHIHUX KYIBTYD, M/:x/ra;

E. — cyxymui BuTpaTtu eHeprii HA BUPOIILYBaH-
Hsa OloMacu eHepreTUYHUX KyabTyp, M [:x/ra.
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‘Tynisep’ ‘NosicTa’ 3y6p’ ‘Cy ‘Lykpose’
Coptu

O cxopu—BUXig y TpyOKy I BUXif B TPYOKY—LUBiTiHHA I UBITIHHA—BOCKOBA
Puc. 2. lunamika pocTy it pO3BUTKY POCAUH pi3HMX cOpTiB copro LykpoBoro (2021-2022 pp.)
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Tarosx 3acTocoByBasim KoedillieHT eHepre-
truHOol edpexTuBHOcTl (Kee), sxumit Bigobpaskae
BITHOIIIEHHS CYKYIIHOI eHeprii, HaKOIUYeHOl B
Oiomaci, 0 CyKyIIHUX BAUTPAT eHeprii Ha BUPO-
[IIyBAHHS KYJIbTYPHU:

Eee — __np.cs
c
ne E . — cykynHa eHepris, HaKoIuYeHa B
biomaci eHepPreTHYHUX KYJIBTYD, MJIx/Ta;

E_ — cykynni BUTpaTH eHeprii Ha BUPOIIyBaHHSA
eHepreTI/IqHHx KyabpTyp, M/ x/ra.

Arxmo Kee < 1, To BHpoIIyBaHHSA OloMacu
€HePreTHYHUX KYJIBTYP Hee(peKTHUBHE;
1-3,0 — Hu3bKMI piBeHb eeKTHUBHOCTI; 3,1—

5,0 — cepenmHi#i piBeHb edEKTUBHOCTI;
Kee > 5,0 — BucOKMii piBeHb €HEPTeTUYHOI eek-

TUBHOCTI.

Pe3ynbTatu gocnigxeHpb

BcranoBseno, 1o cxoau cOpTiB COPro Iry-
KpoBoro chopmyBaauca Ha 10—12-Ty mo0y mic-
Jasg ciBOu, a3y kyuiiHHA (QIKCyBaau dvepes
28-34 mobu micis cbopmyBaHHa TOBHUX CXO-
AiB. JIpy:KHICTH IIOSBH CXOAIB T& IHTEHCHB-
HICTB JIIHIXHOTO IPUPOCTY y BUCOTY B POCIIUH,
SIK1 yTBOPIOBAJIX Big 2 110 4 1 01J1bIIIe TTOBHICTIO
PO3BUHEHUX T'eHepaTHUBHUX cTebes, HAMO1Ib-
e 3aJIesKajd BIJI COPTY Ta IOTOJTHHUX YMOB.
Bucora Tako:k 1mop’si3aaHa 3 TYCTOTOI CTOSTHHS

300 7
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‘Tyniep’ ‘NoeicTa’ 3yop’ ‘Cy’ ‘LUykpose’
Coptu

Puc. 3. Bucora cre6en copTiB copro LyKpoBOro Ha yac 3aKiHueHHs BereTauii (2021-2022 pp.)

1 € OTHUM 13 TOKA3HUKIB, 1[0 XapaKTePU3YIOTh
JHIAHUYA TPUPICT, AKUH Y JUHAMIII POCTY Ta
PO3BUTKY POCJIUH € HANOLIBINTUM JJIs M1sKpas-
HUX TepiofdiB: BUXOAY B TPYOKY—IIBITIHHS Ta
CXOJT1B— —BUXOIY B pr6Ry Ha pucynry 2 mos-
HAYeHO JI0BIPYl PIBHI B MeXaX MIK(pa3HUX IIe-
Pi0JIIB yCiX COPTIB COPTO.

BapitoBanus BucoTy crebsia Ha ITOYATKOBHX
eTarax pocTy Ta PO3BUTKY POCJIUH (CXOMU—BUXI Y
TPYOKY) cTaHOBHUJIO Bif 76,9 mo 92,4 cMm; y 1mepion
BUXO/Ty B TPYORy—IIBITIHHS — Bl 107,1 1o 129,6 cm.
Ha uac saximuenns sererarni (dasa IBITIHESI—
BOCKOBA CTHUTJIICTh) IIPUPICT CTE0JIA Y BUCOTY 3MEH-
mmBes oo 14,0-23,1 cm. 3arasom, 2022 p. mepe-
BaskaB 2021-i1 3a JIHIMHUM IIPUPOCTOM CTEOEeT.
HaiiBumpvu #ioro sHaveHHSMH B OOMIBA POKU
xapaxTepuayBaBcs copt ‘['yiiBep’; HAUHMIKYIN-
mu — ‘Jlosicra’ ta ‘Cy’ B ymoBax 2021 poxy.

Hampurinm Bererarii BHCOKOPOCIHM OYyB
‘Tymgep’ (237,2 cm y 2021-my Ta 245,1 cm y
2022 p.), HaiHmxynM — ‘3yop’ (202,71216,9 cm
BIOIIOB1ZHO). IHINI copTH MaIy IOKA3HUKH Bi
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205,6 mo 227,2 cm (puc. 3).

[Loma smmeTKOBOI POTOCHMHTETHYHOI IOBEPX-
Hi (IIJIDII) pocsimaHOTO 11€HO3Y 3MIHIOBAIACST B
meskax 20,4—23,9 Tuc. M%/ra 3aJIesKHO BiJ COPTY
# Oysta cyTreBo OLtbIo0 2022 p. (puc. 4).

Haii6inpimy  oToCMHTETHYHY  IIOBEPXHIO
JIUCTKOBOTO (PITOIEHO3y CPOPMYBAIUA POCIUHUI
coptis ‘T'ymisep’ (23,7 Tumc. m?ra) 1 ‘Ilykpose’
(23,9 tuc. m?/ra) y 2022 p. Jlaa copry ‘Byop’ 11eit
HOKA3HUE cTaHOBUB 21,7 Tuc. m%/ra, nJisa 1HIINX —

OyB CYyTTE€BO MEHIITHM.

VYposkaiiHicTh cyxol OloMacu Takox OyJia MiH-
JIMBOIO ¥ BapioBajiaca Big 6,8 mo 14,5 t/ra y
2021 p. Tta Bix 7,3 no 16,4 t/ra 'y 2022 p. 3a 3Ha-
wenns HIP .= 1,04 (puc. 5). Haiibinpimmmmn 1i
norasuukamu y 2022 p., mopisH0YH 3 2021-M,
BimaHauwmtucsa coptu Tymisep’ 1 ‘Ilykpose’ (ce-
penHl 3dHAYeHHd 3a ABa poku — 15,41 15,2 1/ra
BimmoBigHo). OOHAKOBY KIJIBKICTH YPOIKAK B

mexkax HIP | - chopmysamm Losicra’ ta ‘Cy’ y
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‘Tynisep’ ‘NlosicTa’ 3y6p’ ‘Cy’ ‘Lykpose’
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HIP,,: dakTop A — 1,04 7/ra, baktop b - 1,30 1/ra, Ax b - 0,78 1/ra
Puc. 5. YpoxaitHictb cyxoi 6iomacu copro uykposoro (2021-2022 pp.)
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Coptu
Puc. 6. EHepronpopayKTUBHiCTb BUPOGHULTBA Biomack
copTiB copro uyKkposoro (cepepaHe 3a 2021-2022 pp.)

2021 p.

EneproederTuBHicTIO BHUPOIILYBAHHS COP-
TIB COPro I[YKPOBOI'O BBAXKAKTH CYKYIIHICTH
B34€MOIIOB’I3aHUX I[IOKA3HUKIB, OJHUM 13
saKkux e eHeprouponyktuBHicts (IIp), TobGTO
PI3HUIIA MK €HEeProBUTPATAMU Ha OTHUHUIIIO
npoayknii (E) (6Glomacm 3 eHeproeMHICTIO

172

Coptu
Puc. 7. KoediuieHT eHeproedeKTMBHOCTI BUPOOHULTBA
6iomacu copris copro yykposoro (2021-2022 pp.)

17,0 M:&/KT) Ta CYKYIIHOIO €Heprieln, HaKo-
IMYEeHOI B 0OloMacli eHepreTUYHHX KYJIBTYP
E, ).

BPAYMOBaX Jlicocrerry YKpaiHu HaBHUIILY eHep-
TOIPOIYKTUBHICTD y IIPOIec BUPOOHUIITBA 010-
Macu 3abesrneuymsiu coptu ‘['yimisep’, ‘[lykpose’
ta ‘3ybop’ — 65,3; 64,91 58,6 I'/lx/ra BigIOBIIHO
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(Kee — 4,0 abo 6litbIte — cepeHii piBeHb). Huab-
ki morasumku masu ‘Jlosicra’ 1 ‘Cy’ — 48,6 1
47,5 I'lls/ra (ausvknit Kee — meHIe HIxk 3).

Orxe, Tymeep mepesasxae ‘Ilyxpose’ i1 ‘3yop’
Ha 0,4 1 8,5 ['JIsx/ra 3a TOKA3HUKOM €HepTroIpo-
OYKTHBHOCT1 BUPOOHMIITBA Olomacu Ta Ha 0,2 1
1,2 myHKTH 3a KO0ediIlleHTOM eHeproedeKTHB-
HOCTI.

BucHoBKHU

3a peayabraTamMu BUBYEHHS TUHAMIKK (pop-
MyBaHHS 010METPUYHUX ITOKA3HHUKIB, YPOIKA-
HOCTI OloMacw Ta €HepPreTUYHOIro IMIOTEHINAJY
COPTIB COpro IyKpoBoro B ymoax IleurpasbHo-
ro Jlicocreny Ykpainu mMoskHa 3pOOUTH BHUCHO-
BOK, III0 ITPHUCKOPEHUI PICT POCJIUH Y BUCOTY BiJI-
OyBaeThcsa B MiKda3HI ITeplon: CXOTIB—BUXOIY
B TPYOKY Ta BUXOAY B TPYOKY—IIBITIHHSI.

Busuaueno, mo Haib0iabIIl 610METPHUYHI II0-
KasHUKHU (3a BECOTOIO cTebeI 1 ILJIOIIEIO0 JINCTKO-
BOI 1T0BepXHI) GOPMYIOTH POCTUHH COPTIB COPTO
mykposoro ‘Tymisep’, ‘Ilykpose’ Ta ‘Byop’. Bonu
3K 3a0e3Ieunyii HaWBUINY BPOYKAUHICTH CyXOI
Olomacu 3a gBa poku — 15,4; 15,2 ta 12,5 T/ra
BIJIIOBIAHO, TA HAWBUILY €HEPTrOIPOAYKTUB-
HICTH BHpOOHMIITBA OloMmacu — 65,3; 64,9 Ta
56,8 I'/Isx/ra. KoedirtienT eHeproedekTHBHOCTL
KOKHOI'0O 3 HUX cTaHoBUB 4,0 abo OLbIe.
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Purpose. Study of the dynamics of formation of bio-
metric indicators, biomass yield and energy potential of
sorghum varieties in the conditions of the Central Forest-
Steppe of Ukraine. Methods. Field, laboratory and sta-
tistical methods were used. Five registered varieties of
sorghum, viz: ‘Huliver’, ‘Dovista’, “Zubr’, ‘Su” and ‘Tsukrove’
served as the object of research. The measurement of bio-
metric indicators of plants, the calculation of biomass
yield and energy potential were carried out in accordance
with approved scientific and methodological recommen-
dations. Results. The most rapid growth in height of sor-
ghum was observed during the interphases of “seedling —
leaf-tube formation and leaf-tube formation - flowering”.
At the end of the growing season, plants of the varieties
‘Huliver” (237.2-245.1 cm), ‘Tsukrove” (218.0-227.2 cm)
and ‘Dovista’ (205.6-220.9 cm) were the tallest. ‘Hulliver,

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2023, Vou. 19, No 3

‘Tsukrove’ and ‘Zubr’ were characterized by the largest pho-
tosynthetic leaf area, they produced the largest biomass
and were characterized by the highest energy efficiency of
cultivation in terms of energy productivity (EPc equal to or
greater than 60.0 GJ/ha) and energy efficiency coefficient
(Kee equal to or greater than 4.0). Conclusions. The high-
est biomass yield by dry residue was found in the sorghum
varieties ‘Huliver’ (15.4 t/ha), ‘Tsukrove’ (15.2 t/ha) and
‘Zubr’ (12.5 t/ha). The same varieties were characterized
by high energy productivity (the difference between the
energy stored in biomass and the energy used to produce
it) - 65.3, 64.9 and 56.8 GJ/ha respectively, with a Kee val-
ue of 4.0 or more, which characterizes the average level of
biomass production efficiency.

Keywords: sugar sorghum; varieties; biometric indicators
of plants; yield; energy efficiency; biomass.
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MpoAyKTUBHICTb COPro 3BU4ANHOIO ABOKOJIbOPOBOIO
[Sorghum bicolor (L.) Moench] Ta copusy (S. orysoidum)
3aJ1e}KHO BiJj METOAiB KOHTPOJIIOBAHHA YNCENIbHOCTI
oyp’'aHiB

JI. A. Npasguea'*, 0. M. laHxeHko?, I. C. ToHYapyK?

THcmumym 6ioeHepeemuyHUX Kyabmyp 1 yykposux 6ypsakis HAAH Ykpainu, syn. Kniniyna, 25, m. Kuis, 03141, Ykpaina,
*e-mail: bioplant_@ukr.net

2AnmywKiscoka O0CNiOHO-cenekyiliHa cmaHyis Incmumymy 6ioeHepeemuyHuUX Kyabmyp 1 yykposux 6ypakis HAAH Ykpainu,

sy Ceneryitia, 4, c. YepewHese, bapcbruli p-H, BiHHUYbKaG 00671, 23074, YkpaiHa

Meta. BcTaHOBUTU edeKTUBHICTb METOLIB KOHTPONIOBAHHSA YMCENbHOCTI Gyp’'AIHIB CTOCOBHO MPOLYKTUBHOCTI COPro 3BU-
YaiiHOro AABOKOJILOPOBOTO Ta COPM3Y B YMOBAX HECTIKOrO 3BOJIOXEHHA 3axigHoi yactunu Jlicocteny Ykpainu. Metogu. Mig
yac NpoBefEeHH: A0CNiAiB BUKOPUCTOBYBANU NObOBMUIA, NABOPATOPHUI i MATEMATUYHO-CTAaTUCTUYHNIT MeTOAN. TaK, NoAbOBUI
nonsrae y BUBYEHHi 6I0NOriYHMX Ta €KONOTiYHUX 0COBNMBOCTE POCTY, NPOAYKTUBHOCTI Ta AKOCTI KYNbTYPH, BKIOYAE CNOCTe-
peXeHHs, AOTPUMaHHA 06/1iKiB yMOB i pe3ynbTatiB. MeTot 1abopaTopHOro MeToLY € BUABNEHHSA B3aEMO3B'A3KY MiX POCNUHOIO
Ta cepefoBuleM (FpyHTOM) cnocoGom ix aHanisy. MareMaTyHO-CTaTUCTUYHMIA METOL BUKOPUCTOBYIOTL A1l ONPALIOBAHHS
eKCnepuMeHTaNbHUX faHUX, W06 NifABUILMTM OBI'PYHTOBAHICTL pe3ynbTaTi. Pe3ynbTatu. 3a poku npoBefeHHs LOCTiAXEHb
npoaHani3oBaHo BUOOBUIA i KinbKicHWIA cknag Gyp'AaHiB y NociBax Copro 3BMYaliHOro ABOKONLOPOBOTO Ta cOpu3y. Haieuuy
eheKTUBHICTb 3HULWeEHHs Byp’aHiB BigMiyeHO y BapiaHTi 3 pyYHUM NPONoOBaHHAM — 95,0-97,0%, 3a XiMiuyHOro 06pobiTKy —
82,0-83,0%, 3a MexaHi4Horo — 78,6—88,5%. Y KOHTponbHOMY BapiaHTi (6e3 gornagy) 3a0yp'sHeHicTb, HaBNakK, 36inbwKUAach
Ha 10,3-13,9%. HaitHuxu4y BpoxalHicTb 3epHa Ta 6iomacu y coptie ‘[HinpoBcbkuit 39" (2,35 1 22,23 7/ra) Ta ‘CamapaH 6
(2,501 22,7 1/ra) oTpuMaHo Ha 3abyp’sHeHoMy BapiaHTi (KOHTponb). [lewo BuuLy — 38 MexaHiyHOro 06poGiTKy. 3acTOCYBaHHS
xiMiYHOro cnocoby KOHTPOIOBaHHS CNpuANo 36iNbleHHIO KinbKocTi Bpoxato Ao 3,40 T/ra 3epHa i 29,07 7/ra 6iomacu y copro
Ta 2,80 7/ra 3epHa i 27,73 T/ra 6iomacu B COpu3y; py4He nponostoBaHHA — go 3,90 T/ra 3epHa i 32,13 1/ra Giomacu y copro
1a 3,50 7/ra 3epHa i 30,63 T/ra 6iomacu B copusy. BucHoBku. HaitGinbwmii po3paxyHkoBuil Buxig 6ioetaHony Ta TBEpAOro
6ionanuea 3 OAMHMLI NNOLWi OTPMMAHO 3aBLAKM PYyYHOMY NMPONONIOBAHHIO Y MPOLECT BUPOLLYBAHHA COPro 3BUYANHOIO [BO-
konbopoBsoro (1,29 Ta 9,16 T/ra) i copusy (1,16 Ta 9,09 1/ra). 3aranbHuii Buxip eHeprii ctaHosus 181,62 Ta 177,02 [[Ix/ra
BignoBifHO. B iHWMX BapiaHTax [oCNigy BKa3aHi nokasHuku 6ynu Huxuummn. KopensuiitHo-perpeciiHuit aHanis aaHux no-
Ka3aB CUIbHY KOpenauilo MiX ypoaiiHicTio 3epHa Ta BUXOAOM GioeTaHony, BpoXKanHicTIo Ta BUXOLOM TBEpAOro Gionanuea,
BPOXKaWHiCTIO 3epHa Ta BUXOAOM eHeprii 3 GioeTaHony, BpOXaiHicTio Giomacu Ta BUXO[OM eHeprii 3 TBepgoro Gionanuea.
KoediuieHT kopensauii maB 3HayeHHs Big 0,87 po 0,99, a koediLieHT geTepmiHaLii — Big 0,78 go 0,99.

Knwoyosi cnosa: copeo 3suyaliHe 080K0IbOpOBe; copus; byp aHu; eepbiyud; ypoxaliHicms, 6ioemaHos; meepde 6ionanuso.

Opwiero 3 HaWOLIBIIKUX IIpo0JIEM 3eMJIepo0-

Bctyn

Copro 3Buuaiie IBOKOJILOpOBe [Sorghum
bicolor (L.) Moench] Ta copus (S. orysoidum) —
3JIAKOB1 KYJIBTYPH, IO XapaKTePU3YIThCS BU-
COKOI0 BPO:KAMHICTIO, IIOCYXOCTIAKICTIO T HEBH-
0arJIMBICTIO 0 YMOB BUPOIILyBaHHS. IX BUKOpwHC-
TOBYIOTB Y IIPOOBOJILYIM, KOPMOBIH 1 TEXHIUHIN
rajIy3ax [1-3]. 3a ILIOIAMH BHPOIIYBAHHA y
CBITI COPTO IIOCIZA€ II'siTe MiCIle cepesl 3ePHOBHX
(micsst TITeHUITl, PUCY, KYKYPYIA3U 1 STIMEHIO)
Ta TpeTe cepen 3epHocbypa3RH1/1x KyJbTYp [4].
Harerep #oro po3risiaoTh 1 K BAMKJIUBY pOC-
JIMHY JJ1s1 BUpOOHUIITBA OlomasmBa (bioeTaHoTy
Ta TBep/oro diomasusa) [5, 6].

Liudmyla Pravdyva
https://orcid.org/0000-0002-5510-3934

Oleksandr Hanzhenko
https://orcid.org/0000-0002-8118-1645
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cTBa € 3a0yp’sAHEHICTh IIOCIBIB CLIIBCHKOTOCIIO-
JIaPCHhKUX KYJIBTYD, IO IPU3BOIUTH JI0 3HUKEH-
HA IXHBOI BPOMKAMHOCTI TA MOTIPIIEHHS SKOCTI
nponykirii. Byp’aHu e mxepesoM MOLIMpPEHHS
IIKITHUKIB 1 30yJHUKIB XBopo0. Boxu meperrkon-
SKAIOTh BIIPOBAPKEHHIO 1HTEHCUBHUX TEXHOJIO-
i, yepes 110 30LIBIITYETHCI COOIBAPTICTH IIPO-
nykiii [7, 8], a Tak0K KOHKYPYIOTH 13 CLIIBCHKO-
TOCIIOIaPChKUMHU KYJIBTYPAMH 32 CBITJIO, BOAY ¥
eJIEMEeHTH SKUBJIEHHS, 3aTPUMYIOYU PICT 1 PO3-
BUTOK POCJIMH 1 3HHIKYIOUN IXHIO BPOKAWHICTH
oiem ax Ha 30—-50% [9, 10].

Beranoriteno, 1o piBeHb 3a0yp’sSsHEHOCTI I10-
CIBIB 3aJIEKUTD BIJl €JIEMEHTIB TeXHOJIOTII BUPO-
mrysamusa [11, 12].

Oco0IHBICTIO COPTO € TIOBLILHUM PICT 1 PO3BU-
TOK Ha PAHHIX eTaIlaX OHTOI€He3Yy, 110 IIPOsIBJIs-
€TBCS Y BHCOKIA €HeProeMHOCTI OCBIT/IEHOCTI II0-
BerHl IpyHTlB nocisiB (0,45-0,50 xxax Ha 1 CM2)
1, IK HaACaIIoK, y 10 pasis 61JIbH_[OMy ITPUTHI-
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YeHH] Oyp’sHaAMu, MOPIBHIOIOYU 3 MIITEHUIIEIO
03UMOI0, 1 B 3 pas3u, IMOPIBHIOIOYN 13 COHSAIITHU-
KOM. 3aJIesKHO Bl TPUBAJIOCTI KOHKYPEHITIi 3Mi-
HIOIOTBCS TAKOK KIJTBKICTH 1 Maca Oyp’saHIB, YKC-
Ta IPOAYKTUBHICTh (DOTOCUHTE3Y, TUHAMIKA Ha-
POCTAHHS MAaCH, BPOKANHICTH copro ToIro [13].

3a maHuMU aBTOPIB, HECIIPUSTINUBI (harTOpU
JMOBKIJIJIA Y PI3HUX KJIIMATUYHUX yMOBax J0-
CUTh YaCTO BIIMBAIOTH Ha IIPOIlEC BUPOIILYBAH-
HA KYKypyI3u Ta copro. BaskawBum 3a Taxkux
00CTaBUH € KOHTPOJIb 3a0yp’sSHEHOCTl IMOCIBIB,
CIpPSIMOBAHUN HA MOKPAIIEHHS II0KUBHOTO 1
BOJITHOTO PEKHMIB IPYHTY, OINTHUMI3AIl0 pPOCTY
Ta PO3BUTKY POCJIUH 1 MIBUAIIEHHS IPOTYKTHUB-
Hocri [14-17].

BacrocyBaHHsS XIMIYHOTO 3aXHCTy Y IIOCI-
BaxX COPro 3epHOBOTO [aJI0 3MOTY 3MEHIITUTH
3a0yp’sstHeHicTh Ha 71,4%. Mexauiuuuii crocib
KOHTPOJIIOBAHHS YHCEJIBHOCTI Oyp sSHIB 3a0e3-
meuus Ii sHmKeHHa Ha 79,6—80,8% [18].

Mema oOocnioicerb — BCTAHOBUTH, 3 HAKOIO
e(PeKTUBHICTIO METOOH KOHTPOJIOBAHHSA YH-
CeJIbHOCT1 Oyp’SHIB BILIMBAIOTL HA PO3BHUTOK 1
MIPOAYKTUBHICTH COPTO 3BUYANHOIO JIBOKOJIBO-
POBOTO Ta COPH3Y B yMOBaX HECTIHKOIO 3BOJIO-
sKeHHA 3aximHol yacTtruu Jlicocremy YEpaiHm.

Matepianu Ta MeTOAMKa ROCNIAKEHD

Hocmimm  3sakmgamanam  Bupomossk  2018—
2020 pp. B yMOBax HECTIAKOIO 3BOJIOKEHHS
AnTyIKIBCHKOI TOCIITHO-CeJIEKINIAHOI CTAHIIII
IHCTHTYTY OlOEHEpPreTUYHUX KYJIBTYpP 1 IIyKpPO-
Bux OypskiB HAAH Vxkpaiuu. ['eorpadiune

poaranryBauHs cTaHini — 48°59' miBHIYHOI IITH-
poru: Ta 27°27' 3aximmoi mosrotu. IpymTH — cipi
OII30JIeHl CIA0KO3MUTI, AKlI MICTHJIA 63 MI
asory Ha 1 xr rpyury, 109 — docdopy Tta 119 —
rautio. Kucioraicts — 2,9 Mk-exs/100 T rpyH-
ty. Hlineaicts — 1,25 r/em®. ¥V meTpoBomy 1m1api
1pyHTY — 110 MJI TPOSYKTHUBHOI BOJIOTH.

Cxema pmociimy crjaagajacsad 3 TAKUX Bapi-
auTiB: coptu (paxrop A) uinposcbrmii 39 1
‘Camapat 6’ Ta METOIM KOHTPOJTIOBAHHS YHUCEJTh-
HOCTI Oyp’siHIB, a caMe: 6e3 oIy (KOHTPOJIb),
MeXaHIYHMH CII0ci0, XiIMIuHMHi cocib (repOirmwm)
Ta pydHe mponossioBanHsa. [loBTopHICTD YoTHPH-
pas3oBa, ILTOIIA MOCIBHOI muIaHKM — 50 M2, 00-
gikoBoi — 25 Mm% MexaHidHuil crocid KOHTPOJIIO
mepeabadyaB JOCXOM0Be OOPOHYBAHHS Ta MIK-
psimHI 00pPOOITKH, XIMIYHHUN — OOMPUCKYBAHHS
repoinumom I'sapmiam Terpa (3,5 si/ra) mo mo-
siBu cxomiB copro. [Ipemapar BHOCHIM BpYYHY B
CyXy IIOTOJTy, KOJIX TeMIlepaTypa IIOBITPs CTaHO-
Busa Bixg 16 1o 24 °C. Hopma BuTpatu pobodoi
piguan — 300 Ji/ra.

TemmepaTypHi ITOKA3HUKH BereTaIIHOIO
nepiony 2018 poky B cepeaubomy Ha 3,3 °C 1re-
PeBUILyBaIN ycepenHeHi OaraTopiuxi (pmc. 1).
Haiicrrekoraimumu 0ysm tpaBens (17,3 °C) Ta
mital micaml (19,3; 20,1 ta 21,2 °C). Cxoxy TeH-
nmenIrio coocrepiranau iy 2019 p.: 9,2 °C y kBiT-
Hi, 15,3 °C y Tpasui, 22,1 °C y uepsni, 19,0 °C
y Jjamai, 20,0 Ta 14,7 °C y cepmHi Ta BepecHi,
mo Ha 1,9; 1,8; 5,7; 0,5; 2,3 Ta 1,3 °C Binmosiz-
HO OlbIme 3a 6araTopivyui 3HavyeHHs. 2020 pory
TeMIlepaTypa IIOBITPs He IIepPeBUIILyBaja cepe-
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Puc. 1. BigxuneHHs nokasHuKiB Temnepatypu noBiTpa Bif cepepHix 6aratopiuHux aanux (2018-2020 pp.)
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HI IOKA3HUKHU JIUIITEe Y TPABHI, KOJH 0yJIa HUK-
4yo10 Big Hux Ha 2 °C.

Kinmpkicts omamis (momms) y 2018 p. cramoBu-
na 267,4 mM, o Ha 102,6 MM MeHIITe 3a cepeaHe
Oararopiute 3HadeHHs:. KBiTeHBb 1THOT0 POKY Xa-
pakrTepuayBaBcs IT0BHOIO BimcyTaicTio (0 MM) at-
MoccepHoi BoJioTH (cepeiHe 3HAYEHHS KBITHA —
42 MM), HUBBKAMH 11 IOKA3HUKAMHU BlI3HAUYNBCS
1 TpaBeHb — 14,5 M, 1m0 Ha 47,5 MM MeHIIe 3a
OaraTopiuil maxl. Haiiblibine omamis criocrepira-
Jm y dyepBHIi (Ha 21,2 MM OLIBITIE 3a cepeHe 3HA-
JeHHs) Ta JunHl (Ha 7,9 MM MeHIlle Hi¥ ycepe-
HEeHU TIOKA3HUK). ¥ CEepITHI Ta BepecH] KUIbKICTh
aTMocdepHOI BOJIOTH 0yJIa HIKYOI0 3a ObaraTopiy-
Hi 3HavYeHHs Ha 14,81 11,6 mM (puc. 2).

Cyma omamis y Bererariiguii mepiom 2019
pory cramoBmia 429,0 MM 1 Ha 59 MM mepe-

BHILyBaJIA cepenuio bararopiuny. Haimenre
aTMocepHOi BOJIOTY BHIIAJIO Y CEPIIHI TA Be-
pecHi (22,0 Ta 27,0 MmM), HaMOlIbIIE — Y TPAB-
Hi (214 Mm).

Kinpricrs omami y kBiTHI (65 MM) Ha 23 MM
mepeBaskasia 6araTopivHl JAaHI TA MOCTYHAJIACS
im Ha 10,01 51,0 MM y uepBHi (64,0 MM) Ta Jrum-
H1 (37,0 mm).

3Ha4YHO MeHIINe OmadlB CIIOCTepiraiu y
2020 p.—261,8 MM ("a 108,2 MM HuKUE 34 yCe-
penueHe sHaveHHs). JlamizakBiTens (13,3 Mm),
aunedsb (16,8 mMm) 1 cepmens (21,0 MmM) Haii-
OlIbIlle IIOCTYIAJIMCSA OaraTopiuyHuM — Ha
28,7; 71,2 ta 34,0 MM, a B Tpasuil (75 MM) Ta
vepsHI (84,5 MM), HABIAKH, IIepeBaKAIH IX 3
pisuuieio B mokasuukax 13,0 Ta 10,5 mm Big-
IIOBLIHO.
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Puc. 2. BigxuneHHs nokasHukiB KinbkocTi onaaie Bif cepepHix 6aratopiunnx panux (2018-2020 pp.)

YV mporieci moCTigKeHL BHU3HAYAJN BILINB
repOIIMAY TA METOMIB KOHTPOJIIOBAHHS THNCEIb-
HOCT1 Oyp siHIB Ha mociBu copro. KdexruBHicth
repOILIMAY BCTAHOBJIIOBAJIM BIOIOBITHO IO
«MeTtomuku BUITPOOYBaHHS 1 3aCTOCYBaAHHS TI€C-
Tanugie» [19].

JIninposcvruti 39’. Opurinarop — CuHeIbHH-
kiBcera CIC IV 13K, [uctutyT 3epHOBUX KYyJIb-
typ HAAH. Jlo Peectpy coptiB pocsmu Yrpainu
recero 2000 pory. Panabocturiumii, qo3piBae 3a
100-105 mi6 miciisa cxomiB. 3epHOBHIL HAIPSM BH-
ropucrauus. [ Toreniniina BposxaiHicTs — 6—7 T/Ta.

‘Camapan 6°. Opurinatop — JIV Tucturyt 3ep-
HoBux Kyabryp HAAH Vkpaiau. Jlo Peectpy

178

copTiB pociamH YEKpainu BHeceHo 2006 poky.
Cepenupocruriuii, mospisae 3a 105-120 mib.
[loreniitina BposxaiHicTh — 4—5 T/Ta.

Jlost po3paxyHKY BUXOAy 0l0€TaHOJIY, TBep-
Joro OlomaJsimBa I eHepril BUKOPHUCTOBYBAJIH
MeTOINKY, po3pobsieny B IHcTuTyTI OGioeHepre-
TUYHNX KyJBTYp 1 mykpoBux Oypaxis HAAH.
Buxin Gioeramosy o04YmMCIOBAINA, BPAXOBYIOUH
BPOKANHICTD 3€pHA, BMICT ¥ HHOMY CYXOi pedvo-
BHUHH 1 KPpOXMAJII0; BUX1J TBEPIOro 010maInBa —
BPaxOBYIOUM BPOKAMHICTE OlomacH, 1i cyxol pe-
YOBHHH Ta BOJIOTICTE TBepmoro dionasmsa (10%)
[20]. BmicT xpoxmasiio B 3e€pHI BU3HAYAJHN IIO-
JAsgpuMeTpudHUM MeTomoM 3a Esepcom. Jliis
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aHaJII3y OTPUMAHHUX JaHUX BUKOPUCTOBYBAJIU
mporpamy Statistica 6 [21].

Pe3ynbTatn pocnigxeHb

V tabiuii 1 HaBemeHo 1HPOPMALILIO IIOI0 BH-
B Oyp’sIHIB, SIKi1 IIepeBasKkajd B IOCIBAX COPIo
3BUYANHOTO TBOKOJILOPOBOTO TA COPHU3Y.

Ha pucynky 3 momaHo mamHi IIpo KIJIBKICTH
Oyp’daHIB Ha IMMOYATKY BereTalliifHOro mepiogy
Ta IICJIs 3aCTOCYBaHHS METO/IB KOHTPOJIO iX
yuceabHocTi. Tak, HaWblIbIIe Oyp sTHIB 3HU-
IIIeHO y BaplaHTi 3 pyYHUM IIPOIIOTIOBAHHIM —
95,0-97,0%, a6o 113—-119 mT./m?; 32 XIMIYHOTrO
00pobiTKY — 82,0—83,0%, um 96—98 mrr./m?; Mme-
xXaHiuHoro — 78,6—88,5%, a6o 106—108 mmrr./m2.
Y xoHTposiIbHOMY BapiaHTi 3a0yp sSTHEHICTb,
HaBIaku, 30inpmmiaack Ha 10,3-13,9%, TobTo
12—16 mrr./m2.

Bceranosiero, 1110 KUIBKICTH Oyp'siHIB y II0-
clBax 1 MeTOOM KOHTPOJIIOBAHHSA iX UHCEIBHOC-
Ti BIUITMBAIOTH He JIUIE HA PO3BUTOK POCJIMH,
a ¥ Ha oJep:KyBaHUIl yposkau. Tak, y copry
‘uinpoBchbKuit 39" HAWHUKYY BPOKANHICTH
3epua Ta Olomacu (2,35 1 22,23 T1/ra) BigMide-
HO Ha 3a0yp’sHeHOMY BapiaHTi (TabJ1. 2); mermro
pumry [Ha 0,55 (3epHO) Ta 5,37 T/Ta (blomaca)] —
3a MeXaHIYHOro 00pOOITKYy. 3acTOCyBaHHS Xi-
MIYHOTO CII0COOy Ta py4YHe IIPOIIOJIOBAHHS
CIPUAJIN 301TIBIITEHHIO KIIBKOCTI BPOKAI0 BiJI-
moBimeo 10 3,40 ta 3,90 T/ra sepHa Ta 29,07 1
32,13 1/ra 6iomacH.

Copus ‘Camapan 6’ mpomeMOHCTPYBaB HAali-
HIKYY BPOKANHICTD 3epHA Ta 6loMacu y KOHT-
poabHOMY BapiauTi— 2,50 Ta 22,70 1/ra; 3a Mexa-
HIYHOTO 00pO0ITKY ii 3HAYeHHs cTaHOBMIN 2,80
ta 25,70 T/ra; ximiugoro — 3,50 Tta 30,63 T/ra.

Tabauys 1
HasgHicTb 6yp’AHiB y nociBax copro 3s8M4aintHOro ABOKONILOPOBOro Ta copusy (2018-2020 pp.)
Y nocisax
Bupu 6yp’aHis, Ha3Bu COPro 3BKYaiiHoOro
LBOKONbOPOBOTO, WT./M? copuy, wr./m*
: - nnockyxa 3suyaitha (Echinochloa crus-galli L.) 26,4 24,1
3naK0Bi ORHOPI4HI MuwWin cusmin (Setaria glauca L.) 20,1 22,3
noboga 6ina (Chenopodium album L.) 8,4 10,1
wupuusa 3BudaiiHa (Amaranthus retroflexus L.) 10,3 9,2
[lBopnonbHi ManopivHi | rpuumkmn 3suYaitHi (Capsella bursa-pastoris L.) 4,5 4,8
Kypsayi ouka nonbosi (Anagallis arvensis L.) 1,8 2,0
Tanabax nonbosuii (Thlaspi arvense L.) 2,0 15
baratopiuHi 3nakoBi | nupii noe3yuuit (Elymus repens L.) 1,0 1,5
. | ocot woBtun (Sonchus arvensis L.) 1,0 2,0
KopenenapocTkosi 6episka nonboBa (Convolvulus arvensis L.) 2,5 1,2
6
PyyHe npononioBaHHsA h ‘ ‘ ‘ ‘ ‘ 120
1; XimiuHuit cnoci6 (rep6iyng MBapgia Tetpa) A 21
T 1117
(=N
= 14
S Mexaniuunit cnoci6 [T 122
128
B - M
€3 I0rNAfY — KOHTPOSb 116
) Pyune npononiosants I3 122
()]
(s8]
’E Ximiynuit cnoci6 (rep6iuvmn MBapaian Tetpa) A 20 118
s
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= MexaHiuruit cnocio [ N
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[0 A0 NpoBeAeHHA

W nicns npoBefeHHsA

Puc. 3. KinbKictb 6yp’aHiB y nociBax copro i copusy 3anexHo Bif COPTY Ta MeTO/iB KOHTPOJIIOBAHHSA
ix uncenbHocri, wr./m? (2018-2020 pp.)
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Haitpumnnl mokasHUKM O/lep:KaHO y BaplaHTi 3
PYYHHUM IIPOTIOJIIOBAHHSIM, KOJIU POCJUHU COPTO

MAaJIM OLJIBIIHMH JOCTYII OO IIOYKUBHIX €JI€MEHTIB
1 BOJIOTH 3 IPYHTY.

Tabauys 2
YpoKaiHicTb, BMiCT Cyx0i pe4oBUHU Ta KPOXMaJiio B 3epHi COpro 3B8MYaiHOro ABOKO/IbOPOBOIro
Ta COpM3y 3aNeKHO Bif, METOAIB KOHTPONIOBAHHA YMceNbHOCTI 6yp’aHis (2018-2020 pp.)

Copr MeToam KOHTpONtOBaHHSA YpoxaitHicTb, T/ra Bmict BmicT cyxoi peyoBuHu, %
Oyp'aHis 3epHa | Giomacu | kpoxmanio, % | y 3epHi y 6iomaci
B‘e3 pornsagy — KOngOJ'Ib 2,35 22,23 76,0 84,3 23,8
P . ~or | MexaHiyHui cnoci 2,90 27,60 78,0 85,4 24,4
AHinpoBCbKUA 397 | yiviumii cnoci6 340 | 29,07 76.1 85,9 25,9
Py4yHe nponontoBaHHA 3,90 32,13 77,0 86,3 26,7
bes AOMNARY — KOHTPOJIb 2,50 22,70 77,0 84,0 23,9
‘CamapaH 6’ MexaHiyHun cqoc16 2,70 25,70 77,0 85,9 25,7
XimiuHuit cnoci6 2,80 27,73 78,0 86,0 25,8
PyyHe nponontoBaHHs 3,50 30,63 77,0 86,1 27,0
HIPOVO5 1,22 3,85 0,13 0,20 0,16
VYwMict cyxol pedyoBMHH B 3€pHI JOCTIIKYBA- OCOOJMBOCTSIMHU, eJIeMEHTAMH TeXHOJIOTIi Ta

HUX COPTIB 0€3 JOTJIsAAY IOCiBIB (KOHTPOJIb) CTa-
HOBUB 84,0—84,3%, 3a MeXaHIYHOr0 00POOITKY —
84,5-85,9%, ximiunoro — 85,9-86,0%. Y Bapi-
aHTl 3 PYYHUM IIPOMOJIOBAaHHAM — 86,1-86,3%.
Kinbkicts cyxoi pedoBuHU B Oiomaci (JIuCTi Ta
crebiax) # ymicT KpoxmaJsrio B 3epHi (76,0—
79,0%) Tesr 3asIe:RAII Bl METOHIB KOHTPOJIIO-
BaHHSA YUCEJBbHOCTI Oyp stHiB. BigMiHHICTD MK
IMOKA3HUKAMH CIIPUYMHEHA TAKOMK COPTOBUMHU

IPYHTOBO-KJIIMATUYHAMA YMOBAMHU BHPOIILY-
BAHHI.

MaxkcumanbHIR BUX1T 010€TAHOJLY Ta TBEPIO-
ro OiorraJIMBa 3 OJTHOTO MeKTapa II0CiBiB oTpuMa-
HO 3aBIAKH PYYHOMY IIPOIIOJIIOBAHHIO Y IIPOIIec]
BHPOIILYBAHHS COPro 3BHYAMHOIO JIBOKOJILO-
posoro (1,29 ta 9,16 T/ra) Ta copusdy (1,16 Ta
9,09 T/ra). 3aranpHuil BUXig eHeprii CTAHOBUB
181,62 Ta 177,02 I'1sx/ra BigmoBigHO (TAbI. 3).

Tabnuys 3

Po3paxyHKoBui1 Buxip 6ionannea Ta eHeprii 3anexHo Big MeTOAIB KOHTPONIOBAHHA YUCENbHOCTI Gyp'AHiB
(2018-2020 pp.)

MeTomN KOHTDOMOBAHHS Buxig TBIZMXL?FO Buxig eHeprii Buxig eneprii 3aranbHui
Coptu A Vo’ PO GioetaHony, | .. PA 3 GioeTtaHony, 3 TBEPLOr0 BUXif eHeprii,
Vp'AHIB 6ionanuea, .
T/ra T/ra [Mx/ra 6ionanuea, [M/ra Ix/ra
bes pornapy - KOngOﬂb 0,78 5,81 19,39 94,73 114,12
P . oo | MexaHiyHum cnoci 0,97 7,41 23,73 120,75 144,48
AHinpoBCbKMIA 39" | yi it cnoci6 112 8,28 27,99 135,00 162,99
Py4yHe nponontoBaHHs 1,29 9,16 32,25 149,36 181,62
bes pornagy — KOHTpONb 0,84 5,97 20,93 97,28 118,21
‘CamapaH 6 MexaHiyHuM cnocib 0,95 7,27 23,87 118,43 142,30
Map XimiyHuit cnoci6 0,98 7,86 23,87 128,14 152,01
PyyHe nponontoBaHHs 1,16 9,09 28,88 148,14 177,02

B immmx BaplamTax HoCiIioy BHINEBKA3AHI
MMOKA3HUKU OyJIM MEHIITUMU. 30KpeMa, 3aCTOCy-
BAHHSA TepOiluIy 3MEHIINIO BUX1] 010€TAHOJILY
Ta TBepmoro Olomasmea Ha 13,2 Ta 9,6% misa
copro ta 15,5 ta 13,5% myist copuay. 3arajibHUMA
BUXig eHeprii sumamBea Ha 10,2 ta 14,1%. 3a
MeXaHIYHOT0 OOpOOITKY IPYHTY CITOCTEPIrasu
3MEHIIeHH s BUX0oay Oiomanusa Ha 24,8 ta 19,1%
y copro Ta 18,1-20% B copm3y, 3araJbHOTO BH-
xomy eHeprii —ua 20,4 Ta 19,6% BigmosigHo. Ile
HOACHIOETHCS THUM, IO HA JOCIIIHUX OLIAHKAX
HaBITD IMICJIST KOHTPOJIOBAHHS YMCEJIbHOCTI 3a-
JuIrasiacs IeBHA KIJIbKICTh Oyp'sHIB, a TOMY
3HIIKYBAJINCh YPOKAUHICTL 3epHa 1 Olomacw.
MixiMaIbHUMH IIOKA3HIKAMY BUXOIY O10I1aJIH-
Ba Ta eHeprii xapakTepu3yBaBcs 3a0yp STHEHUH
BaplaHT (KOHTPOJIb).

130

Kopemsrriiino-perpecifinuit  aHamid oTpuUMa-
HUX Pe3yJIbTaTIB [I0KA3aB CUJIHHY ITOJIIHOMAJIBHY
KOPEJIAIII0 MK YPOKAMHICTD 3epHA Ta BUXO0IOM
OloeTamosty, BUupaskeny piBusHusIM y = —0,0286x2
+ 0,4155x — 0,1579 (‘/lminposBchrmit 39°) Ta y =
0,0114x%-0,0076x+0,8237 (‘Camapau6’) (puc. 4).
KoeditienT xopessiii Ta merepmiHaliii cTaHo-
BuB R?=0,97 ta R = 0,98 (‘Iuinposcekuii 39’) Ta
R?2=0,78 Ta R = 0,88 (‘Camapau 6’).

Bigmivero i cryTbHIT 3B SI30K M13K Y POIKANHICTIO
OlomMacu Ta BHXOIOM TBepIoro dlomasmsa (puc. 5).
Koedimient gerepminaimi ta xopesami — R2 =
0,991R =0,93 (‘duinposcernit 39°) Ta R2=0,99 1
R =0,99 (‘Camapan 6).

IcHye Takosx BHCOKA KOpeJAIld MIE ypo-
SKAMHICTIO 3epHA Ta BUXOJOM eHeprii 3 Oloera-
HoJIy (KOe(lIlleHT JeTepMIHAIIll Ta KOPEesIsaii —
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‘IHinpoBCbKMit 39
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Puc. 4. KopenauiitHo-perpeciitHui1 38'A30K MiX ypoikaiHicTio 3epHa Ta BUxopom GioetaHony (2018-2020 pp.)
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Puc. 5. KopensuiitHo-perpeciitHuit 38'A30K Mix ypoaitHicTio 6iomacu Ta Buxopom TBepaoro nanusa (2018-2020 pp.)

R?=10,79 Ta R = 0,87), a Takok MisK YPOKANHICTIO
610Ma01/1 Ta BUXOIOM eHeprn 3 TBepaoro oOioma-
nuBa (KoedillleHT JeTepMIHAIll Ta KOPeJsIaii —
R?=0,93 ta R = 0,96) (puc. 6).

CrBopeHHst 6araTonpoIILHUX CXeM Irepepoo-
JIEHHSI COPT0 3BHYAMHOIO JBOKOJILOPOBOrO TA CO-
PH3y € BAsKJIMBUM 3aBIAHHSIM, OCKLIBKH Uepes
30lIBbIIIEHHA YMNCEJILHOCTI HAaCeJIeHHs HeMOXK-
JIMBO BULI1LJIMTH ILJIOII] JIKIIE ITiJ BHPOILYBAMHS
POCITUH 6ioeHepreT1/1qH0ro HAIIPAMY BHKOPHC-
Taudda. Tomy HayROBm BKA3yIOTh HA HeoOXIimI-
HICTB IIOIIYKY YHIBepCAJIbLHUX KYJIBTYD, IPUJIAT-
HUX JJIT nepepoGJIeHHa K Ha xapqOBl Tak 1 6i0-
eHepreTUYHI 1111, Boruu moBuHHI OyTH He JIHIIe

‘IHinpoBcbKuit 39’

> 35
2
5 30 .
3 25 - .
o ©
fﬁ;zo .
=&
5= 15 y=0,6629%2 + 2,3604x — 22,977
z 10 R?=0,7916
g 5 R = 0,8704
S g
2 3 4 5 6

YpoxaiHicTb 3epHa, T/ra

CTIMKMMU IIPOTU XBOPOO, a ¥ epeKTUBHO mepe-
HOCHUTH TJ100aJIbHe TMOTeIIIHHSA Ta IIPOTUCTOATH
mocyxam, 3JaTHUM 3HUIUTH Bposkah [22]. o
TaKUX KYJIbTYD HAJIEKATD 1 copPOBi 0CO0JTMBOCTI
dbopMyBaHHs IPOSYKTUBHOCTI IIOCIBIB SIKHX 3a-
JIEXKHO BiJ 3a0yp’ sIHEHOCTI T4 METOJIIB 3aXMUCTY,
OyJIO PO3TJIAHYTO Y IIpOIieci JociakeHb. baraTto
BYEHUX BBAYKAIOTH BAYKJIMBUM BUKOPUCTAHHS
KYJIBTYP 3 BHCOKOI 010Macoio, SKi MOKYTbH 3a-
OesmeuyBaTH He JIUIIIe 3€PHOBUMU IPOIYKTAMU
Ta KOpMaMH, a I CHPOBUHOIO JIJIsI BUPOOHUIITBA
OlommasimBa. 30Kpema, ITePCIIeKTUBHUM HAIIPS-
MOM € OJIepyKaHHS KPOXMAJIIO, IyKPY Ta JIITHO-
TEJTIOJIO3HUX PEYOBUH [23, 24].

160 ‘CamapaH 6

AR G
o NN
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o
o o

v=-0,2744x* + 21,829x — 266,18
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R =0,9565
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NN
o o

Buxip eHeprii 3 TBepgoro

o
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Puc. 6. KopenauitHo-perpeciiHuit 38'A30K MiX ypoXKaifHicTio 3epHa Ta BUXOAOM eHeprii 3 6ioeTaHony
i MiX ypoxaiiHicTio 6iomacu Ta BUXoAoM eHeprii 3 TBepporo nanuea (2018-2020 pp.)
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Otsxe, BUBYEHHS 3aKOHOMIPHOCTEH (hopmy-
BaHHA BpOKAi0 OloMach Ta 3epHA COPrOBUX
KyJIBTYP B yMOBaX 30HH HECTIKOIO 3BOJIOKEH-
HA 3aximeol vyactuHu Jlicocremy Yrpaium nae
3MOT'y PeKOMEeH/IyBaTH [0 BUPOOHUIITBA Kparill
CXeMH KOHTPOJIIOBAHHS YMUCEJIbHOCTI Oyp sHIB.
Amsxe 3abesmeueHHs HeO6Xi,Z[HI/IX mapaMeTrpiB
pocty (ntI/ImeHHH BPOKAMHOCTI 3epHa Ta/abo
BPOKAMHOCTI BEreTaTHBHOI MAach) € aKTyalb-
HUM 3a IIPAaBUJIBHOTO ILJIAHYBAHHS IIOCIBIB 13
YITKO BIJOMOIO CTPATETIEI0 IOMAJIBIIIONO IIepe-
poOJIeHHS.

BucHoBku

Jlocmimsmeno BHOOBUM 1 KIJIBKICHHN CKJIAM
Oyp’siHIB y IOCIBaX COPTO 3BUYANHOIO JBOKO-
JIbOpoBoOrO Ta copudy. HatiBuiny ederTuBHICTH
3HUINEHHS OypsHIB BlAMIYeHO y BapiaHTI 3
pyuHuM mponosrioBaHuaM — 95,0-97,0%, 3a xi-
MIYHOro 00pobiTKy — 82,0—-83,0%, 3a MexaHid-
Horo — 78,6-88,5%. ¥ kKoHTpOJIBHOMY BaplaHTi
(0e3 morysany) 3abyp sAHEeHICTh, HABIAKHU, 30171b-
mumiaack Ha 10,3—13,9%.

Haitamxuy BposkaitHicTh 3epHa Ta 6lomMacu y
copriB ‘uinposcermit 39" (2,35 Tta 22,23 1/ra)
ta ‘Camapan 6 (2,50 ta 22,7 T/ra) orpuMa-
HO Ha 3al0yp’sHeHOMY BapiaHTl (KOHTPOJIb).
Jlermo BuILy — 3a MeXaHIYHOTO OOpPODITKY.
3acrocyBaHHA XIMIYHOTO CII0CO0Y KOHTPOJIIO-
BaAHHSA CIPHUAJIO 30LIBIIEHHI0 KIJIBKOCTI BpPO-
skaro 10 3,40 T/ra 3epHa 1 29,07 T/ra Giomacu y
copro ta 2,80 T/ra 3epua 1 27,73 T/ra Glomacu
B COpHM3Yy; PYyYHEe MpomooBaHHA — 10 3,90 1/ra
3epHa 1 32,13 1/ra 6iomacu y copro ta 3,50 1/ra
3epHa 1 30,63 T/ra 6lomMacu B COpHU3y.

Hai6imemmit  pospaxyHKoBui BuXim Oloera-
HOJIy T4 TBEPOro 0lomajrBa 3 OMWHHIN ILIOIIIL
OTPHMAHO 3aBOAKN PYUYHOMY ITPOIIOJIIOBAHHIO Y
IIPOIIEC] BUPOIILYBAHHS COPIo 3BMYAMHOI0 IBOKO-
nsoposoro (1,29 Ta 9,16 T/ra) # copuay (1,16 Ta
9,09 1/ra). 3arajgpHuM BUX1O eHeprii cTaHOBUB
181,62 Ta 177,02 I'/Isx/ra. B immmx BapianTax
JOCJIIITY BKA3aHI IIOKASHUKY OyJIHM HIKINMA.

Kopensaimiiizo-perpecifinmii aHAJII3 JAHUX II10-
Ka3aB CUJIbHY KOPEJIAINI0 MIK YPOKANHICTIO
3epHa Ta BUXOAOM 0l0€TAHOJIY, BPOXKANHICTIO
Ta BUXOJOM TBEPIOro 010IaJIiBa, BPOMKAMHICTIO
3epHa TAa BUXOJIOM eHeprii 3 0i0eTAHOJIy, BPO-
sKAMHICTIO 0l0MacH Ta BUXOLOM €Hepril 3 TBep-
moro OlomasmmBa. KoedimienT kopendiii mas
supavendsa Bixg 0,87 mo 0,99, a xoediirieHT merep-
minamii — Bix 0,78 mo 0,99.
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(L.) Moench] and soryz (S. orysoidum) depending on methods of weed control. Plant Varieties Studying and
Protection, 19(3), 176-184. https://doi.org/10.21498/2518-1017.19.3.2023.287641
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village, Bar District, Vinnytsia Region, 23074, Ukraine

Purpose. To establish the effectiveness of methods of
controlling the number of weeds on the energy productivity
of sorghum and soryz in the conditions of unstable moisture
in the western part of the forest-steppe of Ukraine. Methods.
Field, laboratory, mathematical and statistical methods
were used in the experiments. Thus, field research consists
of studying the biological and ecological characteristics of
growth, productivity and quality of the crop, including ob-
servation, recording of conditions and results. The purpose
of the laboratory method is to identify the relationship be-
tween the plant and the environment (soil) through their
analysis. Mathematical and statistical methods are used to
process experimental data in order to increase the validity
of the results. Results. Over the years of research, the spe-
cies and quantitative composition of weeds in crops of sor-
ghum and soryz was established. The highest efficiency of
weed control was observed in the variant with manual wee-
ding - 95.0-97.0%, with chemical treatment — 82.0-83.0%,
with mechanical treatment - 78.6-88.5%. On the other
hand, in the control variant (no maintenance), weediness
increased by 10.3-13.9%. The lowest grain and biomass
yields in the varieties ‘Dniprovskyi 39" (2.35 and 22.23 t/ha)
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and ‘Samaran 6’ (2.50 and 22.7 t/ha) were obtained in the
weeded variant (control); slightly higher for the mechanical
treatment. The use of a chemical control method helped to
increase the yield to 3.40 t/ha of grain and 29.07 t/ha of
biomass in sorghum and 2.80 t/ha of grain and 27.73 t/ha
of biomass in soryz; manual weeding — up to 3.90 t/ha of
grain and 32.13 t/ha of biomass in sorghum and 3.50 t/ha
of grain and 30.63 t/ha of biomass in soriz. Conclusions.
The highest estimated yields of bioethanol and solid biofuel
per unit area were obtained by manual weeding in the cul-
tivation of sorghum (1.29 and 9.16 t/ha) and soryz (1.16
and 9.09 t/ha). The total energy output was 181.62 and
177.02 GJ/ha respectively. In other versions of the experi-
ment, the noted indicators were lower. Correlation regres-
sion analysis of the data showed a strong correlation be-
tween grain productivity and bioethanol output, solid biofuel
yield and output, grain productivity and energy output from
bioethanol, biomass yield and energy output from solid bio-
fuel. The correlation coefficient ranged from 0.87 to0 0.99 and
the coefficient of determination ranged from 0.78 to 0.99.

Keywords: sorghum; soriz; weeds; herbicide; productivity;
bioethanol; solid biofuel.
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Oco6nuBocTi hopMyBaHHA NPOAYKTUBHOCTI
BUCOKOOIETHOBUX COPTiB COHALIHUKY OAHOPiYHOIO
Helianthus annuus L.

0. B. Tonuiit*, I. B. CmynbcbKa, 0. b. OpneHko, T. M. XomeHko, H. I. loe6aw, 0. A. PyaeHko

Ykpaincbkuli iHcmumym excnepmusu copmis pociuH, sya. lenepana Pooumyesa, 15, m. Kuis, 03041, Ykpaina,
*e-mail: psp.uiesr@gmail.com

Meta. OuiHuTM HOBi COpPTM BMCOKOONETHOBOrO COHAWHMKY opHopiyHoro (Helianthus annuus L.) 3a OCHOBHUMU
rocnofapcbKo-LiHHMMK NOKA3HMKAMMU: BPOXKaAWHiCTIO, CTilKicTIO NpoTK XBOp0oO, yMicToM oneiHoBOT KucnoTu, onii Ta Ginka.
MeToau. KBanidikaliliHy ekcrnepTu3y cOpTiB COHALWHMKY OfHOPIYHOTO HAa NPUAATHICTb A0 nowupeHHs B Ykpaiwi (MCN) npo-
BOLMIM B NYHKTaxX LOCNiAKeHb YKPATHCbKOTo iHCTUTYTY EKCMepPTU3M COPTiB POC/IUH B MEXKAX I'PYHTOBO-KNiMaTMYHUX 30H CTeny
1aJlicocteny Bnpogosx 2021-2022 pp. LocnigxeHHs 34ilicHIOBaNM BignoBigHo Ao «MeToanku npoBefeHHs kBanidikayiiiHoi
eKCNepTU3n COPTiB POCIH Ha NPUAATHICTb A0 NowMpeHHA B YkpaiHi (3aranbHa YactuHa)» Ta «<MeToANKM NpoBefeHHs eK-
CNepTM3Mn COPTiB POCAMH Fpyniu TEXHIYHWX Ta KOPMOBMX HA NPUAATHICTb A0 NOWMPEHHSA B YKkpaiHi». Pe3ynbTatu. BHeceHi fo
[lepXaBHOro peecTpy COpTiB POCIMH, NPUAATHUX ANS NOWMPEHHA B YKpaiHi, HOBI COPTM COHAWHMKY OAHOpiYHOro ‘LG50475',
‘OKLLAOMA, ‘P64HE418", 'RGT CHARLLOTTE CL, ‘SY DIEGO CLP’, ‘F4987V0Q’, ‘N4H422 KL, ‘LG50779 SX’, ‘SUBEQ" Ta 'SY FENOMENO'
npoaHanizoBaHo 3a COPTOBMM NMOTEHLiaNOM 3 OMMALY Ha TaKi rOCNOAAPCLKO-LiHHI 03HAKK, AK YPOXaiHiCTb, yMicT oneiHoBoi
Kucnotu 1a onii. Bnpogosx 2021-2022 pp. 30Ha JlicocTeny nepeBaxana Haf iHWMMM 33 NOKa3HUKAMK BPOXKaNHOCTI. HanBuLi
il 3HaueHHA cepepn pocnimkyBaHux copTiB npopsemoHcTpyBanu ‘LG50475" (2,61-3,99 1/ra), ‘OKLLAOMA (2,73-3,89 1/ra)
Ta ‘LG50779 SX' (2,50-3,57 1/ra). Haitbinbwmm ymictom oneiHoBOi KMCNOTU (NOKA3HUK AKOCTi) Big3Haumnucs ‘P64HE418" —
86,4% B 30Hi Cteny Ta 87,3% B 30Hi Jlicocteny; ‘LG50475" Ta ‘SY DIEGO CLP" - no 87,3% B 30Hi Jlicocteny. BucHoBKM. 3a pe-
3ynbTatamm keanidikauiiHoi ekcrnepTU3n Ha NPUAATHICTb COPTY AN NOWMPEHHS BCi LOCNiKYBaHi COPTU PEKOMEHA0BAHO A0
BUPOLLYBaHHA y CTenoBiit i nicoctenosiit 3oHax. MakcumanbHKit ymicT onii ogepxaHo B HaciHHi copty ‘OKLLAOMA’ (50,9% v
Creny Ta 52,0% B JlicocTeny). Haitbinbwe 6inka — B HaciHHi ‘RGT CHARLLOTTE CL’ (18,0% y 30Hi Cteny) Ta ‘P64HE418" (15,8%y
30Hi Jlicocteny). MakcumanbHuii 36ip onii 3 rektapa (no 1,78 7/ra B coptis ‘OKLLAOMA, ‘SY FENOMENO’ Ta ‘SUBEQ’) oTpumaHo
B JlicocTeny, W0 3yMOB/IEHO NiNWMUMKU BPOXKANHICTIO Ta BMIiCTOM 0A1ii came B Lill I'PYHTOBO-KAIMATUYHiN 30Hi.

Knrouosi cnosa: ksanigikayiliHa excnepmusa; BpOXAUHICMb; HACIHHA; B8MICM 0/€iHOBOI Kucromu; smicm oAii; smicm

6inka; cmilikicmes npomu x8opoo.

Bctyn

CoHANTHUK OMHOPIYHUMN (Helianthus annu-
us L.) — ogHa 3 HaI/IpOSHOBCIO,IDReHlLHI/IX 0JIiA-
HUX KYJIBTYP y CBITI, 10 34 3HaqymlcT10 IIOCTY-
MaeThCs JIUIEe OJIIAHIN ITajibMi, cOl Ta pilmaky
[1-5]. B VkpaiHl COHANIHUK € JTOCUTDH TIOIIHpPe-
HOIO CLJThCHKOTOCIIOIAPCHKOI0 KYJIBTYPOIO.

CousmHUKOBA OJisT — BKCORORaHopiﬁHHﬁ
IPOJYKT, BUKOPUCTOBYBAHUMI y Xap4oBi# mIpo-
MHCJIOBOCTI, RymHapn T2 HA KOPM TBapHHAM
[6-9]. Ti Bucoka IiHHICTH 3yMOBJIEHA BMiCTOM
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mpuoau3ao 90% HeHACUYEHUX KUPHUX KUCJIOT,
30Kpema osieiHoBoi (42—57%) [9-10] Ta mimose-
BOi (33-48%) [9], 3acTocoByBaHUX IJIs1 ITPOCi-
JIAKTUKY 3aXBOPIOBAHDb CEPIls, CYIUH, IeUIHKII,
OHKOJIOTIYHKX T4 1HIINX XBOpob [6, 11, 12]. IIpo-
OYKTH, CMaMeHl Ha OJIil 3 BEJIMKOI KLIBKICTIO
0JIETHOBOI KHCJIOTH, I[HYIOTHL 3a IXHIA cMak 1
TEePMOOKHUCJIIOBAHY cTablabpHICTE [6, 10, 13]. ITo-
PIBHIOIOUM 3 IHIIUMU BUCOKOOJIETHOBUMH, CO-
HAITHKUKOBA OJIiS 32 BMICTOM ITiel KMCJIOTH IIepe-
Baskae cadiiopoBy (78%), coeBy (73%), piIIaKoByY
Ta kanoJsoBy (75—-73%) [3, 14]. Takox B omii co-
HAIIHUKY B HEBEJINKIM KIJIbKOCTI IIPHUCYTHI CTe-
apMHOBA Ta IIaJbMITHHOBA KHciaoTh. Ha yTBO-
PEHHS 0JICIHOBOIL I JIIHOJIEBOI KHCJIOT HAMOLIL-
Ille BIIMBAIOTH MeHOTHII 1 TeMIieparypa. Bomuo-
Yac BILIMB HAIXOIMKEHHS A30Ty € He3HAUYHHM 1
3aJIeKUTD Bl Yacy #oro BHeceHHs [13].
30upaJsibHa ILJIONIA COHAITHUKY OJHOPIYHOTO
y cBiTl mporsarom 2021-2022 pp. craHoBmia
28,75 mutH ra (Ha 7% OLIbIle HIMK IIOIEePeIHbBOrO0
Ce30Hy), B YKpaini — 7,1 mutd ra (25% Big 3arajib-
HOI CBITOBOI KLIbKocTl). TperuHa cBITOBOrO BU-
POOHMUIITBA IIiel POCIMHA HAJICHKUTEL HAIIN Hep-
sxasl [7]. Lle omHA 3 TOJIOBHUX KYJIBTYP Y CIBO3Mi-
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H1 YKpalHCHKHUX arpapiis, 1110 Mae cTablIbHO BHUCO-
Ky peHTabespbHicTh. Cepemmiii 11 Bposkaii Jocarae
2,8 1/ra [11]. Bomrouac VipaiHa mocizae mepiie
MiCITe Y CBITI 3 eKCIIOPTY COHAIITHUKOBOI 0JIii [7].

Yacrtra copty y 30LIbIIIeHH] 300py MTPOIYKITIT
cranoBuTh 30-50% [15], TOMY HiIBUIIIEHHS TPH-
OyTKOBOCT1 BHACJIIOK 301IBIITEHHS BPOKANHOC-
Tl COHSAIIHMKY M BHXOMY OJIli, a TAKOM IIOJIII-
MIeHHsS SKOCTI OCTAHHBOI MOKHA JOCATHYTH,
MIPaBUJIBHO JOOUPAIOYH COPTUMEHT Ta BUPOIILY-
10YM HOB1 BUCOKOBPOIKAMHI COPTH.

HpoanasisyBaBmu COPTOBL pecypcu Bij IIo-
YaTKy BeJIeHHs CeJIeKIi, MOMHA 3po0HTH BU-
CHOBOK, III0 OJIITHICTH paHiIlle CTBOPEHUX COPTIB
craHoBmiIa 32—-34%, Toml SK HaTeIep IeH II0-
kasuuk nepeswunrye 50% [16].

Mema docniosicers — OLIHUTH HOB1 COPTH BU-
COKOOJIETHOBOTO  COHSIIIHUKY  OJHOPIYHOTO
(Helianthus annuus L.) 3a OCHOBHHMH T'OCIIO-
JAPCBhKO-IIIHHUMHY IIOKA3HHUKAMM: BPOYKaMHIC-
TIO, CTIMKICTIO IIPOTH XBOPOO, YMICTOM 0JI€THOBOI
KICJIOTH, OJIil Ta OlIKa.

Marepianu Ta meToAMKa AOCNiAKEHD

Kpamnidikariiiiny ekcrepTusy COpPTIB COHSIII-
aukry oxHopiuroro Ha I1CII saificaoBasu BIpo-
JTIOBSK TBOX POKiB (2021-2022) y Mesxax rpyHTO-
Bo-kiaiMaTuunux 30H Cremy [[lorerska (c. ['pu-
mrmHe, ITokposerkmit p-u, Homerpka 00:1.), Ki-
posorpancbka (c. Hosocemmiisa, Bmarosimen-
cormuit p-H, HipoBorpamacera o0051.), Omecbka
(c. HoBocemmieka, Posminpusucbruit p-H, Omecs-
ka o00i.), Humimpomerposchka (c. CemeHIBKa,
Kpunnuamcoruit p-#, JlHimmpomerpoBchka 00.1.)
dimii VIECP) ta Jlicocreny (Biraumpbra (c. I'o-
aybeue, Kpmromibcbkuit p-u, Binawuibka
0011.), Cymcora (c. Jlikapcbre, Cymcbruii p-H,
Cymcorka 0051.), Uepracbra (c. JsemserBka,
MamnbkiBcbKuit p-H, Yepracbka 00.1.), [losras-
coka (M. Kapniska, Kapmisebruit p-u, Ilorras-
cbka 00.1.) dimii YIECP]. Ycepennenuit mokas-
HUK YPOKANHOCTI 3asIBJIEHOTO COPTY ITOPIBHIO-
BAJU 3 PO3PAXOBYBAHUM IIOPOKY MJIsT PI3HUX
IPYHTOBO-KJIIMATUYHUX 30H YKpaiHu Ta OJIOKIB
JIOC/TIIPKeHb 3a TPYyIaMH CTHIJIOCTI YMOBHUM
craggapToM (yCepemHEeHHM IIOKA3HHKOM YPO-
SKAMHOCTI COPTIB, K1 IIPOMIIIIN JEePsKABHY pee-
CTPALILIO 34 IIOIEePe I ] II' ATk pokiB) [17, 18]. Bipo-
TIOHICTE Pe3yJIbTATIB 3a0e3meuyBasIid IOHAM-
MEHIIIe TPhOMA IIyHKTAMH JOCJIIIMKEeHDb B OTHIMN
IPYHTOBO-KJIIMATHYHIHA 30HI.

YV 1mpormecl OOCTIOMKEHL IIOCIyTOBYBAJIKCS
«MeToguKko0 IIPOBEJCHHSA KBAJIIQIKAIIMAHOIL
EKCIIePTU3HN COPTIB POCJIMH Ha IPUIATHICTL 10
HOLIMpPEeHHsA B YEKpaimi (3arajbHa dYacTUHA)»
[17] Ta «MeToguKoow IIPOBENEHHS EKCIIEPTU3HN
COPTIB POCJIMH IPYIM TEXHIUHHX TA KOPMOBHX
Ha IPUIATHICTD J0 HOIINPEHHA B YKpaidi» [18].
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Ceson comsmHUKy omuopiuHoro 2021 poky
BII3HAYMBCSA TOCTATHIM 3BOJIOMKEHHSIM IPYHTY
HAaBeCHI Ta IpoxXoJjomHimmMm Hixk y 2019 1
2020 pp. TeMIepaTypHUM PEKIMOM BHPOIILY-
BaHHI. Cepe,quoL[o6OBa TeMIepaTtypa l'IOBlTpSI
B yCIX IlyHKTaxX JOCJIIIKEHDb IIePeBUIIIIIA KJTi-
matrdHl HopMu Ha 1-2 °C. MakcuMmasbHI I10-
Ka3HHMKHU CIIOCTEPIraIn y TPETid JeKal YepBHsI,
Koy crexa pocarasna +38 °C. VYV sicocreroBiit
30H1 HAUOLIbINE IIABUINEHHS TeMIepaTypu
cragoBmiio Maike +30 °C. OcHOBHA KUJIBKICTD
aTMocepHol BOJIOTM y TPaBHI BHUIIAJIA BIIPO-
JOBK JIPYTOl Ta TPETHOl TeKaIN.

Ilouatox Bererarii 2022 poxky xapakTepuay-
BABCSA MAaJIOK KIJILKICTIO OHAIIB, TOMY COHSIII-
HUK BHUCIBAJIX B cyxuii rpyHT. Pociuun Bif 1mo-
BHUX CXO,ILiB 1o 1310JI0TM1YHOI CTHUIJIOCTI IIepe-
OyBaJIx i TIEI0 IPYHTOBO- MHOBITPAHOI 3acyxu.

Bwicr ou1ii B HACIHHI COHAITHUKY OJHOPIYHO-
0 BU3HAYAJIN €KCIIPEC-MeTOd0M, BUKOPHUCTOBY -
OYN  AOepHO-MATHITHHHN aHamizatop AMP
MGC 5-11; KinbpKICTE 01JIKA BCTAHOBJIIOBAJIH 34
JOIIOMOTOI0  1H(pavYepBOHOr0 AaHAaJN3aTopa
Instalab 700 (DICKEY-john, CIIIA); smupHO-
KHCJIOTHHUM CKJIa 0JIil 3’ ICOBYBaJIM I'a30XpoMa-
TorpadIiyHM METOLOM Ha I'a30BOMY XPOMATO-
rpadi Shimadzu Nexis GC 2030. V xoxuoMYy 3
BUIIAIKIB IIOCIyroByBaJmcs «MeToquKow mpo-
BeIeHHS KBaJI(QIKAIMHOI eKCIIEPTU3N COPTIB
POCJIMH HA IPUIATHICTD [0 IIomrupeHHsa. Mero-
OY BU3HAYEHHS IOKA3HHUKIB SKOCT1 IIPOIYKII]
pocauaaunTBay [19]. JocmimmxeHHsa IpoBOIH-
Iu B JiabopaTopili IIOKA3HHKIB SIKOCTI COPTIB
poCJINH YKPAIHCBKOTO 1HCTUTYTY €KCIIEPTHU3U
COPTIB POCJIMH.

301p ouil 3 rekTapa Po3paxoByBAJIK 3a (pop-
My JIOIO:

A=V xKxHK

me A — 30ip ouii; ¥V — yposxamuHicTs (T/Ta) 3a
craggaptaol BosorocTi; K — xoediirienT cyxoi
peuoBmum; K — yacTKa &Py B HaclHHI, %.

Pe3ynbTratn pocnigxeHb

Peectp copriB pocsiuH, IpugaTHUX JJIS TIOIITH-
peHHs B YKpaiHi, craHoM Ha cepiieHb 2023 poky
Hasiaye 1030 copTiB COHAIITHUKY OJTHOPIYHOTO, 3
AKuX 696 (68,0%) iHo3emHuoi Ta 334 (32,0%) BiT-
YHU3HSIHOI CeJIeKIlil. 3a rpymaMu CTUTJIOCTI: VJIb-
TPpapaHHbOCTUTIIUX — 2 TIIT. (2,6%), pPAHHBOCTHUT -
aux — 27 (35,1%), cepeIHbOPAHHBOCTUTIIAX —
25 (32,5%), cepemupocruriux — 15 (19,5%), iH-
mmx — 8 mr. (10,4%) [20].

YucesrbHICTD COpTlB y eKCcIepTu3i BIIPOZIOBK
OCTAHHIX I ATH pomB 3aMiH0OBaJIacd Bix 3 1o 19.
Hait6isp1ty  KiJTBKICTH BHCOKOOJIETHOBOTO CO-
HATHUKY JocaipryBaiu 2021 pory. 30LIbIIeH-
Hs YMCEJIBHOCTI BIIOYBAJIOCS 3aBISIKH COPTAM
1HO3EeMHOI CeJIeKIIll.
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¥Ycboro o Peectpy BHeceHO 77 BUCOKO0OJIETHO-
BUX COPTIB COHSIITHUKY OHOPIYHOTO. 30KpeMa,
13 3 mux (11 mrr., a6o 84,6%, 1H03eMHOI CeJIeKITil
Ta 2 mr., abo 15,4%, BiTumaHsaHOI) — y 2022 p.
(rab6u. 1). Kpammumu 3a BposKaiHICTIO BUSBUJIIH-
ca ‘LG50475, ‘'OKLLAOMA’, ‘LG50779 SX’, siki
MIPOXOMUIN KBaJT(PIKAINNHY eKCIepTu3y Ha
[ICII y 3omax Cremy Ta Jlicocremy y 8 myHKTax
IOCJILIKEHD.

Tabauus 1
DNuHamika KinbKocTi copTiB BUCOKOONETHOBOIO
COHALIHUKY oaHOpiyHoro B PeecTpi copriB

KinbkicTb COpTiB COHAWHUKY
. OAHOPiYHOrO
Pik < - < =
Bcboro BITUM3HAHOT iHO3eMHOi
ekcneprusm cenekuii cenekuii

wT. % wT. %
2007 2 - - 2 100

2008 1 1 100 - -

2009 - - - - -
2010 3 - - 3 100
2011 3 1 333 2 66,6

2012 - - - - -

2013 - - - - -
2014 5 1 20 4 80,0

2015 4 4 100 - -
2016 3 1 333 2 66,6
2017 5 - - 5 100
2018 3 1 333 2 66,6
2019 8 - - 8 100
2020 8 3 37,5 5 62,5
2021 19 2 10,5 17 89,5
2022 13 2 15,4 11 84,6

CinbchbKe ToCIIogapcTBo — HAMypas3JInBiiia 10
KOJMBAaHb 1 3MIH KJIMAaTy TaJy3b €KOHOMIKH
Vrpaiau. Amxe QYyHKIIOHYBAHHS 3eMJIEPOO-
CTBA Ta TBapPMHHUIITBA, IXHA cIemaJsiisalid,
BPOKANHICTD CLIBCHKOIOCIOIAPCEKHX KYJIBTYP
SHAYHOI MIPOI 3aJIeXAaTh Bl arpoKIIMaTHY-
HUX YMOB Te€pPHUTOpPii, 0c00IMBO Bij 11 Termso- Ta
BoJIOT03a0e3meveHocTi. 3MiHA TEPMIYHOTO pe-
SKUMY Ta PeKHMYy 3BOJIOKEHHS BIIMBAE Ha
MIBAIKICTH 010XIMIYHHX IIPOIIECIB, PIiCT, PO3BU-

TOK 1 (POPpMYyBaHHS IIPOAYKTHBHOCTI POCJIMH,
KOPMOBY 6a3y TBAPUHHUIITBA TA HMOr0 IPOLYK-
THUBHICTD 1, 3PEIIITO0, HA IIPOLOBOJIbYY OE3MIeKy
Iep:KaBu [2 1].

Baramom, 2021 p. 3a MOKa3HUKAMU BPOKAT-
Hocri (3,45—4,47 T/ra y 3oui Jlicocremy Ta 2,06—
3,06 t/ra B 301 Crermy) nepeBaskaB Ha 2022-M.
HatiBuimi sHadYeHHS IIPOIEMOHCTPYBAJIN COPTH
‘SUBEOQO’ (Crem — 2,54 1/ra, Jlicocremr — 4,00 1/ra),
‘LG50475 (Cren — 2,61 T/ra, Jlicocrer — 3,99 T/ra)
ta ‘OKLLAOMA’ (Cren — 2,73 t/ra, Jlicocrem —
3,89 T/ra) (Tabi. 2).

Bricoroos1€iHOB1 COPTH COHSIIHUKY OIHOPIY-
moro ‘LG50475, ‘RGT CHARLLOTTE CL,
‘F4987V(Q’ mame:xarh 0 pAHHBOCTHUIJIOL TPYIIH
3 mepiogoM Bererarril 101-115 mi6. Vposxaii-
micte ‘RGT CHARLLOTTE CL’ mepepaskae
yMoBHMI craggapT Ha 0,04 1/ra, a6o 1,1%, y Jrico-
CTeIIOBil 30H1 Ta IepedyBae B MeKax HUKHBOTO
3HAYEeHHS J[JOBIPYOTO I1HTEPBAJY Y CTEIOBIH.
‘LG50475 mepeBuIye yMOBHHM CTaHIAPT Ha
0,27 T/ra, abo 11,5%, y cremoBiil 30HI Ta Ha
0,23 T/ra, a60 6,1%, y JIICOCTEIOBIA.

‘SY DIEGO CLP’ 1 ‘SUBEQO’ — coptu cepen-
HBOPAHHLOCTUIJIOL Ipynu. TpHUBAJIICTE IEepiomy
Bereramii — 116-125 1i6. Iloxkasuuxu Bposkaii-
Hocti ‘SY DIEGO CLP’ B 060X 'pyHTOBO-KJIIMA-
THYHHNX 30HAX IepeOyBaIOTh Y MesKaX HIKHBOT'O
aHaveHHa mosipuoro inTepBaay; B ‘SUBEO’ —
mepeBUILyI0Th YMOBHUM cTaumapt Ha 0,20 T/ra,
a6o0 5,3%, B Jlicocremy Ta € B MeKax HUMKHBOIO
3Ha4YeHHs q0Bipyoro iHTepasy B Cremy.

Copru ‘OKLLAOMA’, ‘P64HE418, ‘N4H422
KL, ‘LG50779 SX’, ‘SY FENOMENQO’ umase-
SKATh JI0 CepPeIHBLOCTHIJIOl rpymnu. TpuBasicThb
meplony Bererarrii — moHan 125 mi6. Ilepesm-
IIIeHHI cepemHbOol BPOMKAMHOCTL ity Kz
‘OKLLAOMA’ cranosutrs 0,26 T/ra, abo 10,5%,
y Cremy ta 0,17 T/ra, abo 14,6%, y Jlicocrerry;
‘P64HE418 - 0,03 t/ra, abo 1,2%, y Cremy;
‘LG50779 SX’ — 0,03 1/ra, abo 1,2%, y Cremy;
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Tabnuys 2
YpoKaitHicTb COPTiB BUCOKOOJIETHOBOIO COHALHUKY OAHOPiYHOrO
3aNeXHo Bif 'PYHTOBO-KNiMaTMYHOT 30HK, T/ra
Copr Cren Nlicocten
ycepepHeHa* | 2021 | 2022 | cepefHa | ycepegHeHa™ | 2021 | 2022 | cepepHs
‘LG50475’ 2,34 306216 | 261 3,76 4111387 3,99
‘OKLLAOMA 2,47 3,04 1241 273 3,72 4,471 30 | 3,89
‘P64HE418 2,47 2,63 237 | 250 3,72 3451338 | 341
‘RGT CHARLLOTTE CL’ 2,34 2,17 | 2,24 | 2,20 3,76 4441316 | 3,80
‘SY DIEGO CLP’ 2,61 295|213 | 254 3,80 4,07 |335| 3,71
‘F4987V0’ 2,34 2,06 | 1,84 | 1,95 3,76 3,65 | 3,28 | 3,47
‘N4H422 KU 2,47 2,12 2,32 | 2,22 3,72 4,14 13,24 | 3,69
‘LG50779 SX’ 2,47 2811219 | 250 3,72 375|339 | 357
‘SUBEQ’ 2,61 2931215 | 254 3,80 4,251 3,75 | 4,00
‘SY FENOMENOQ’ 2,47 2,58 | 2,24 | 241 3,72 4,36 | 3,48 | 3,92
HIP, . 0,10 040016 | 0,23 0,03 035[026| 021

" YcepenHeHa BpOXanHiCTb COPTIB, WO NMPOMWM AepXaBHY peEcTpauilo 3a n'aTb nonepepHix

pokiB
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‘SY FENOMENO’ - 0,20 T/ra, abo 5,4%, B Jlico-
cremmy. B Mesxax HMKHBOr0 3HAYEHHS JOBIPYOro
1IHTEepBaJIy mepedyBae BPOKANHICTh TAKUX COP-
tiB: ‘N4H422 K1’ 1 ‘LG50779 SX’ — y sicocrerio-
Bi#i 30H1; ‘SY FENOMENO’ — y cremnogiii.

VwMicr oimii B HACIHHI JOCTIIMKYBAHHUX COPTIB
3MIHIOBaBCA B Mexkax 45,0-53,5% sastesxuo Bifg
IPYHTOBO-KJIIMATUYHOI 30HU Ta pokry. HaiiBu-
My HoKasHukaMu B CrTemy BII3HAYNIINCS
‘OKLLAOMA’ (52,6%), ‘RGT CHARLLOTTE
CL’ (50,7%) y 2022 p. ta ‘SY FENOMENO’
(50,2%), ‘LGH0475 (50,1%), P64HE418’ (50,1%)
y 2021 p.; maamxunvu — ‘SY DIEGO CLP’
(45,0%), ‘SUBEQO’ (46,8%) y 2022 p. ta ‘RGT

CHARLLOTTE CL’ (47,1%), ‘LG50779 SX
(48,0%) y 2021 p. ¥V Jlicocremy MiHIMa IbHI 3HA-
venHsa orpuMano s copriB ‘SY DIEGO CLP’
(46,7%y 2021 p.1a49,9% vy 2022 p.) Ta ‘LG50779
SX’ (48,3% y 2021 p. Ta 50,8% y 2022 p.); mak-
cumaubHl — g ‘OKLLAOMA’ (50,5% y 2021 p.
ta 53,5% y 2022 p.), ‘SY FENOMENO’ (561,4% y
2021 p. Ta 51,7% y 2022 p.) ra ‘SUBEQO’ (50,5%
y 2021 p.).

HaiiBur cepemai Moka3HMKN BMICTY OJII1 y CTe-
moBii 30wl mpomemoHcrpyBau ‘OKLLAOMA’
(50,9%) Ta ‘P64HE418 (50,0%), y JricocTeIIoBI1i —
‘OKLLAOMA’ (52,0%) ta ‘SY FENOMENO’
(51,6%) (Tabum. 3).

Tabnuys 3

YMmicT onii B HaciHHi cOPTiB COHALWHUKY OfRHOPiYHOIO
BUCOKOOJIETHOBOT Fpyny 3anexHo Bifj, poKiB focnigxeHHA
Ta I'PYHTOBO-KNiMaTUYHUX 30H, %

C Cren JlicocTen
opT 2021 | 2022 | Cepeane | 2021 | 2022 | Cepente

P64HE418 50,1 | 49,9 50,0 489 | 51,1 50,0
‘LG50779 SX’ 48,0 | 48,2 48,1 48,3 | 50,8 49,6
‘LG50475’ 50,1 | 48,5 49,3 49,0 | 51,4 50,2
‘RGT CHARLLOTTE CL' | 47,1 | 50,7 48,9 50,0 | 51,3 50,7
‘OKLLAOMA’ 49,2 | 52,6 50,9 50,5 | 53,5 52,0
‘SY DIEGO CLP 48,4 | 45,0 46,7 46,7 | 49,9 48,3
‘SY FENOMENO’ 50,2 | 49,5 49,9 51,4 | 51,7 51,6
‘SUBEQ’ 49,5 | 46,8 48,2 50,5 | 50,7 50,6
‘N4H422 CI 48,1 | 49,0 48,6 50,2 | 51,5 50,9

HIP, . 121 | 239 | 1,36 | 1,55 | 1,07 | 1,19

Bigmosimeo mo riacmdirkaTopa IIOKA3HUKIB
SIKOCT1 OOTAHIYHUX TAKCOHIB, COPTH SIKUX IIPO-
XOIATH €KCIIePTHU3y HA HPHOATHICTH 0 IIOIIIM-
peuus [22], cOpTU COHAITHUKY OJHOPIYHOTO, SK
IPAaBUJIO, HAJEMNKATL OO0 CEepPeIHBOOINHHX a3l
BMicToM oyl 47,1-50,0% Ta BHCOKOOJIIMHUX, Ie
JacTika oJil craHoBHUTEL > 50,1%. 3a BuHATKOM
‘SY DIEGO CLP’ y 2022 p. B Cremry Ta y 2021 p.
B Jlicocrerry, Bcl HOCTIIsKyBaHI COPTH € BUCOKO-
oiHEMH (0COOJIMBO B JIICOCTEIIOBIN 30H]).

¥V 3o0m1 Jlicocreny 2022 pokry, MOpiBHIOOYH 3
2021-m, cmocTepirajy IIIIBUINEHHS BMICTY
0y1ii B HACIHHI COPTIB COHSIIHUKY OJHOPIYHO-
ro. Ha#ibipmiuM mpupocToM XapakTepu3yBa-
auca ‘OKLLAOMA’ — ma 3,0% ta ‘SY DIEGO
CLP’ — ma 3,2%. B macigmi ‘SY FENOMENO’
ta ‘SUBEQ’ kijgbkicTh o1l Maixke He 3MIHU-
nacsa. B 3oni Cremny ii Bmict y 2022 p. 3meH-
muBcss Ha 3,4% B copry ‘SY DIEGO CLP,
3oLpmuBesa Ha 3,61 3,4% y ‘RGT CHARLLOT-
TE CL’ ta ‘OKLLAOMA’ BigmoBimHO, a B
‘P64HE418 Ta ‘LG50779 SX’ mait:xe He 3Mi-
HUBCH.

Ortxe, JiCOCTEIIOBA 30HA IIepeBakaja CTero-
BY 3a IOKa3HUKaMU BMICTY 0J1ii B HaciaHi. CopT
‘OKLLAOMA’ maB cTa0l/IbHO BUCOKHM IPHUPICT
B 000X IPYHTOBO-KJIIMATUYHHUX 30HAX, a ‘SY
DIEGO CLP’ — suire B ogHii 3 Hux (pmc. 1).
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30ip oumii 3 rexrapa BapllOBaBCA B MeiKax
0,84-1,99 T1/ra 3aJIeKHO Bl POKY IOCIIIKEHD,
IPYHTOBO-KJIIMAaTHYHOI 30HU Ta copty. B Cremy
HAWBHUIII IIOKA3HUKMN oTpuMaHo aasa ‘L.G50475
(1,35 T/ra y 2021 p.), ‘P64HE418 (1,04 t/ra y
2022 p.) ta ‘OKLLAOMA’ (1,32 t/ra y 2021 p. Ta
1,12 t/ra y 2022 p.); mHadmmeul — ‘RGT
CHARLLOTTE CL’ (0,90 t/ra y 2021 p.),
‘N4H422 KL’ (0,90 T/ra y 2021 p.), ‘SY DIEGO
CLP’ (0,84 t/ra y 2022 p.) Ta ‘SUBEO’ (0,89 T/ra
y 2022 p.). ¥V JicocTemnoBiii 30HI MAKCHMAJILHI-
My 3HadeHHAMHu xapaxrepusyBasmcs ‘OKL-
LAOMA’ (1,99 /ray 2021 p.), ‘SY FENOMENO’
(1,97 t/ra y 2021 p.), ‘LGH0475 (1,75 T/ra y
2022 p.), ‘SUBEQO’ (1,67 T/ra y 2022 p.); miHi-
mansanmu — ‘P64HE418 (1,48 t/ra y 2021 p.),
‘LG50779 SX (1,59 T/ra y 2021 p.), RGT
CHARLLOTTE CL’ (1,43 1/ra y 2022 p.) Ta
‘OKLLAOMA’ (1,41 t/ra y 2022 p.) (TabJ1. 4).

3a 36opom otii 3 rekrapa Jlicocrer 3HavHO mIe-
peBasxas Crell, 0 IIOSCHIOETHCA BUIIIMU BPO-
SKAMHICTIO TAa BMICTOM OJIIi caMe B IfiH IPYHTOBO-
KJIIMATHYHIN 30H1. HalBumm ycepegHeH moxas-
Hukn mpozgemoncTpyBas copr ‘OKLLAOMA’ —
1,22 (Cremn) Ta 1,78 t/ra (JIicocrerm).

Binmosimmo mo kimacudikaropa IOKA3HHKIB
SIKOCT1 OOTAaHIYHUX TAKCOHIB, COPTU COHSIIITHUKY
OJHOPIYHOI0 HAJIEKATh 0 BHCOKOOJIEIHOBUX,
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Puc. 1. NpupicT ymicty onii B HaciHHi cOpTiB COHALHUKY OfHOPiYHOro BUCOKOONETHOBOT rpynu y 2022 p.,
nopiBHioYK 3 2021-M, y pi3HMX FPYHTOBO-KNiMAaTMYHUX 30HAX

36ip onii gnsa pisHux coprie

Tabnuys 4
COHALWHUKY OfHOPiYHOrO

BUCOKO00JIeTHOBOT Fpynu 3aNeXHo Big POKiB gocnigKeHHA
Ta FPYHTOBO-KAiMaTMYHUX 30H, T/ra (2021-2022 pp.)

C Cren JlicocTen
opT 2021 | 2022 | Cepeawe | 2021 | 2022 | Cepente

‘P64HE418 1,16 | 1,04 1,10 1,48 | 1,52 1,50
‘LG50779 SX 1,19 | 0,93 1,06 159 | 1,52 1,56
‘LG50475' 135 | 092 | 113 | 1,77 | 1,75 | 1,76
‘RGT CHARLLOTTE CL' | 0,90 | 1,00 0,96 195 | 1,43 1,69
‘OKLLAOMA' 132 | 1,12 | 1,22 | 1,99 | 1,41 | 1,78
‘SY DIEGO CLP’ 1,26 | 0,84 1,04 1,67 | 1,47 1,58
‘SY FENOMENO’ 1,14 | 0,98 1,06 197 | 1,58 1,78
‘SUBEQ’ 1,28 | 0,89 1,08 1,89 | 1,67 1,78
‘N4H422 KL 0,90 | 1,00 0,95 1,83 | 1,47 1,65

HIP, 018 | 0,09 | 009 | 0,20 | 0,12 | 0,12

AKIIIO0 MAcOBA YaCTKAa OJIETHOBOI KHUCJIOTH B OJIll
(OCHOBHMI ITIOKA3HUK AKOCT1) CTAHOBUTE HE MEH-
me Hixk 60% [22]. Halmommpeninm THIIE coO-
HAITHUKY 32 JKUPHOKUCIOTHUM CKJIAJIOM OJIiI —
0JIETHOBUH (BUCOKMHI YMICT 0JIEITHOBOI KHMCJIOTH 1
HU3LKHUH JIIHOJIEBOI) Ta JIIHOJEBUM, Y1 OJIIAHMNA
(BMCOKHM yMICT JIITHOJIEBOI KHUCJIOTHA TA HU3bKUM
0JICIHOBOI).

HupHOKMCIOTHMIM CKJIAM 0JIil BU3HAYAJIN HA
rasopomy xpomartorpadgi Shimadzu Nexis. 3a-
raJjiom, JIeTeKTyBaJiocs 14 pi3HUX :KUPHUX KHC-
JIOT, OLJIBIIICTE 3 SAKHUX B HEBEJMKINA KIJIBbKOCTL
IPHCYTHI B OJIII COHAIIHKMKY BHCOKOOJIETHOBOI
rpymnu. BogHouac crioctepirasii 3HAYHO BUIIUHN
YMICT CTEAPWHOBOI, IAJBMITHHOBOI, OJI€THOBOI
Ta JIIHOJIEBOl KMCJIOT.

3aJsieskHO BIJI IPYHTOBO-KJIIMATUYHOI 30HU Ta
POKIB JOCJIIKEHHS BMICT 0JI€THOBOI KHMCJIOTH B
ouii BapiroBascs Big 71,0 mo 88,6% 1 0yB 3HAYHO
pummuM y Jlicocremy. B 3omi Cremy y 2021 p.

HAUHIKIAMYA [IOKA3HUKAMK XapaKTepHu3yBa-
muess ‘N4H422 KL (71,0%) 1 ‘SY DIEGO CLP’
(72,6%), y 2022 p. — ‘LG50475" (80,1%) 1 ‘RGT
CHARLLOTTE CL’ (84,8%); HaiBHIIMMHK y
2021 p. — ‘P64HE418 (87,3%) 1 ‘RGT
CHARLLOTTE CL’ (87,2%), y 2022 p. -
‘LGH0779 SX (87,4%) 1 ‘SY FENOMENO’
(86,4%). B Jlicocrermosiii 30uiy 2021 p. HAHO1LIb-
Iy KLJIBKICTE OJIETHOBOI KMCJIOTH OTPHUMAHO [IJIsI
‘P64HE418 (88,6%), ‘LG50475 (88,0%), vy
2022 p. — ‘SUBEOQO’ (87,5%), ‘SY DIEGO CLP’
(87,0%) ta ‘OKLLAOMA’ (87,0%); HaiimeHIITy y
2021 p. — ma ‘OKLLAOMA’ (79,6%), ‘SUBEO’
(81,7%) ta ‘SY FENOMENO’ (81,9%), y 2022 p. —
mas ‘N4H422 KL (84,9%) 1 ‘SY FENOMENQO’
(85,0%) (Tabi1. 5). ¥V cepeqHbOMY BIPOIOBIK I0-
CJIIKEHDb YMICT 0JIETHOBOI KMCJIOTH BapiloBaBCs
Bix 78,6 (N4H422 KL’) no 86,4% (‘P64HE418)
y Creny Ta Bix 83,3 (OKLLAOMA’) mo 87,3%
(‘P64HE418, ‘L.G50475 ta ‘SY DIEGO CLP) y
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Jlicocrerry. Coptu ‘RGT CHARLLOTTE CL’, waJsmu maitske oJHAKOB] 3HAYEHHS B 000X IPYHTO-
‘SY FENOMENOQ’, ‘P64HE418 i ‘LG50779 SX’ Bo-KJIIMAaTHYHNX 30HAX (pHC. 2).

Tabauuys 5
YmicT oneiHoBOi Ta IIHONEBOT KUCJIOT Y HAaCiHHi COPTIB COHALIHUKY
OHOPiYHOr0 BMCOKO0/1€THOBOT rpynu B Pi3HUX IPYHTOBO-KIiMaTUYHUX
30Hax (2021-2022 pp.)

Cren | Jlicocten Cren | Jlicocten
Copt OneiHoBa kucnota, % JliHonesa kucnota, %

2021 | 2022 | 2021 | 2022 | 2021 | 2022 | 2021 | 2022

‘P64HE418 87,3 | 855 | 88,6 | 86,0 | 3,6 54 | 23 4,6
‘LG50779 SX 815 (874839869 | 75 | 44 | 60 5,0
‘LG50475’ 86,2 | 80,1 | 88,0 | 86,5 | 21 6,9 1,9 55
‘RGT CHARLLOTTECL | 87,2 | 848 | 859 | 858 | 1,9 50 | 35 | 46
‘OKLLAOMA 77,9 | 859 | 796 | 870 | 106 | 54 | 104 | 55
‘SY DIEGO CLP’ 72,6 | 859 | 875 | 87,0 | 163 | 53 28 | 49
‘SY FENOMENO’ 79,7 | 86,4 | 819 | 850 | 94 | 46 7,2 6,8
‘SUBEQ’ 80,1 | 86,1 | 81,7 | 87,5 | 50 | 47 72 | 4,7
‘N4H422 KL 71,0 | 86,2 | 86,5 | 849 | 183 | 3,8 | 46 51
HIP0,05 6,50 | 2,28 | 3,48 | 1,00 | 6,48 | 095 | 3,08 | 0,76

3a BmicToM oJieiHOBOI KucsioTu B oiii coptie 2022 p. — mas ‘N4H422 KL (3,8%) 1 ‘LG50779
COHSIIITHUKY OJHOPIYHOrO cTemoBa 30Ha mocty- SX (4,4%). B Jlicocrerry y 2021 p. HaitbiabIme
rmaJjiacs JIICOCTeIOBIH ¥ ToMy IrepeBaskasa ii 3a  oJieiHoBOi kucsiotu oepsxano 11 OKLLAOMA’
KinpkicTio smiHoeBol y 2021 p. Haipummwmii smicr  (10,4%), ‘SY FENOMENO’ (7,2%) ta ‘SUBEO’
muosieBol kucsaotu B Cremy y 2021 p. Bcramos-  (7,2%), v 2022 p. — nnma  ‘SY FENOMENO’
neno mia coprie ‘N4H422 KL (18,3%) Tta ‘SY (6,8%), ‘OKLLAOMA’ (5,5%) Tta ‘LG50475
DIEGO CLP’ (16,3%), y 2022 p. — muis1 ‘LG50475"  (5,56%); maitmentie y 2021 p. — miasa ‘LG50475
(6,9%), ‘OKLLAOMA’ (5,4%) ta ‘P64HE418 (1,9%) 1 ‘P64HE418 (2,3%), vy 2022 p. — musa
(5,4%); manpmxunii 'y 2021 p. — maa ‘RGT ‘RGT CHARLLOTTE CL’ (4,6%), ‘P64HE418
CHARLLOTTE CL’ (1,9%) 1 ‘'LG50475 (2,1%),y  (4,6%) 1 ‘SUBEO’ (4,7%).
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Puc. 2. YmicT oneiHOBOT KMCNOTM B HACiHHi COPTiB COHALWHUKY OLHOPiIYHOr0 BUCOKOONETHOBOT rpynu
3aNeXHo Bif FPYHTOBO-KNiMaTUM4HOT 30HM BUpoOLLYBaHHA (cepeaHe 3a 2021-2022 pp.)
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VY cepenHBOMY TPOTSATOM POKIB JIOC/TIII:KEHD
YMICT JIIHOJIEBOI KMCJIOTH BaplioBaBca Bim 3,5
(‘RGT CHARLLOTTE CL’) mo 11,1% (‘N4H422
KL’) y Creny Tta Big 3,5 (P64HE418’) mo 8,0%

(‘OKLLAOMA’) y Jlicocrenry. OqHAaKOBUMU II0-
Ka3HUKaMU B 000X IPYHTOBO-KJIMATHYHUX 30-
Hax BigsHaumanca coptu ‘OKLLAOMA’ (8,0%)
ta ‘SY FENOMENO’ (7,0%) (puc. 3).
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Puc. 3. BmicT niHoneBoi KUCNOTU B HAaCiHHi COPTIB COHAWHUKY OAHOPiYHOr0 BUCOKOONETHOBOT rpynu
VY Pi3HUX IPYHTOBO-KNiMaTUUHMX 30Hax (cepepHe 3a 2021-2022 pp.)

OT3xe, BUCOKOOJIETHOB] COPTH COHSIIITHUKY MiC-
TaTh moHaa 80% oJieiHoBol kucoTu Ta 10 15%
JIIHOJIEBOI.

Cepenusa KIIbKICTH HaJbMITHHOBOI Ta cTea-
puHOBOI KucyoT yrpoxoB:xk 2021-2022 pp. cra-
"HoBmuia 3%. MiHIMaJIbHUN yMICT HAJIbMITHHO-
Bol kmciiotu (1,8% B 30H1 Jlicocremy Ta 1,9% B
3oui Creny) BcramoBieno B copty ‘RGT
CHARLLOTTE CL’; MakcuMaJapHHR — B
‘OKLLAOMA’ (2,7% y 3oui Cteny) Ta ‘SUBEO’
(2,7% y 3omi Jlicocreny). Haiimenrire creapu-
HOBOI kwmcyiotm orpumano B ‘LG50779 SX’
(1,6% y Creny Ta 1,7% B Jlicocrery),
‘P64HE418 (1,6% y Creny) ta ‘N4H422 KL
(1,7% B Jlicocremy); Hambinpme — B ‘RGT
CHARLLOTTE CL’ (110 2,2% B 000X IpyHTOBO-
rmMatuuaux 3oHax) Ta ‘OKLLAOMA’ (2,2% y
3omui Cremy) (Tabi. 6).

Vwmicr OlIKa IIPOTATOM OOCHIIIMKEHB Bapiio-
BaBcA B Mexkax 12,9-18,0% samesxHO Bl IPYH-
TOBO-KJIIMATHUYIHOI 30HH, POKY Ta copry. Maxcu-
MAJIbHI #0T0 3HAYeHHA B 30H1 CTelry BiaMIYeHO
y ‘RGT CHARLLOTTE CL’ (18,0%) 1 ‘N4H422
KL’ (17,4%); Jlicocrenny — B ‘P64HE418’ (15,8%)
1 ‘RGT CHARLLOTTE CL’ (14,8%). Miximaib-
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Tabauus 6
VYMicT nanbMiTMHOBOT Ta CTeaPUMHOBOT KUCJIOT B ONii
COpPTiB COHALWHUKY OAHOPiYHOrO BUCOKOONETHOBOT Fpynu
Y Pi3HUX I'PYHTOBO-KNAiMaTUYHUX 30HAX
(cepepte 3a 2021-2022 pp.)

Cren [Jlicocten| Cren [Jlicocten

Copt ManbmiTMHOBA CreapuHoBa

Kucnota, % Kncnota, %
‘P64HE418' 2,1 2,3 1,7 1,8
‘LG50779 SX’ 2,3 2,4 1,7 1,6
‘LG50475’ 2,4 2,4 2,1 1,9
‘RGT CHARLLOTTE CL 1,9 1,8 2,2 2,2
‘OKLLAOMA’ 2,7 2.4 2,2 2,1
‘SY DIEGO CLP’ 2,6 2,6 1,9 1,9
‘SY FENOMENO’ 2,5 2,4 1,9 2,0
‘SUBEQ’ 2,5 2,7 1,8 1,9
‘N4H422 KL 2,5 2,3 18 1,7
HIP . 0,27 0,27 0,22 0,20

Hl MOKA3HUKU B 000X I'PYHTOBO-KJIIMATHIYHUX
3ouax orpuMano mia ‘L.G50475 — 14,0 (Crem) 1
12,9% (JIicocrem) Ta ‘SUBEQO’ — 14,7 (Cremn) Ta
13,5% (JIicocrem) (Tabu. 7).

VY cepemupomy creroBa 30Ha Ha 1,7% mepesa-
5KAJIa JIICOCTEIOBY 34 BMICTOM OLIKA B TOCJILIKY-
Baumx coprax (Ha 3,2% y ‘RGT CHARLLOTTE
CL, ma 2,/7% y ‘N4H422 KL, ma 2,4% B
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‘OKLLAOMA’, ra 0,8% y ‘SY FENOMENO’ Tta
Ha 0,4% y ‘P64HE418).

Tabuus 7
YmicT 6inKa Ta NYWNUHHICTb Y COPTIB COHALIHUKY
OfAHOpiYHOro BUCOKOONETHOBOT rpynu B pi3HMX
IPYHTOBO-KNiMaTMYHKUX 30Hax (cepeAHe 3a 2021~

2022 pp.)
Copr Cren [Mlicocten]| Cren [Jlicocten

P YmicT 6inka, % JlywnunHictb, %
‘P64HE418 16,2 15,8 22,4 23,8
‘LG50779 SX’ 16,1 14,6 26,1 25,3
‘LG50475' 14,0 12,9 25,1 27,2
‘RGT CHARLLOTTECL' | 18,0 14,8 25,3 23,2
‘OKLLAOMA 16,1 13,7 274 244
‘SY DIEGO CLP’ 15,3 13,6 27,1 28,6
‘SY FENOMENO' 14,9 14,1 23,4 23,0
‘SUBEO’ 14,7 13,5 26,2 24,7
‘N4H422 KLU 17,4 14,7 26,4 24,0
HIP, . 140 | 095 | 181 | 2,04

[lokasHuknM JIyNITUHHOCTI BapiiOBAJIUCSA B
Meskax 22,4-28,6% 3aJ1eskHO BiJ COPTY Ta IPyH-
TOBO-KJIIMATHUYHOI 30Hu. HalBuimumuy 3HadeH-
HavMu B 30H1 Crelly  xXapakTepu3yBaJIUCS
‘OKLLAOMA’ (27,4%) ta ‘SY DIEGO CLP’
(27,1%), Jlicocrenny — ‘LLG50475 (27,2%) 1 ‘SY
DIEGO CLP’ (28,6%). Haitausxuy JyIIIIUHHICT
y 3on1 Cremy mpomemoncrpyBaiu ‘P64HE418
(22,4%) ta ‘SY FENOMENO’ (23,4%), Jlicocre-
oy — ‘SY FENOMENO’ (23,0%) Ta ‘RGT
CHARLLOTTE CL’ (23,2%).

BucHoBku

3a peayapraTamMu KBasTiQiKaINHOI eKciep-
THU3W HA TPUAATHICTH IJIs IIOIIMPEHHS COPTH
‘LG50475’, ‘OKLLAOMA’, RGT CHARLLOTTE
CL, ‘SY DIEGO CLP’, ‘F4987V(Q’, ‘L.G50779
SX’, ‘SUBEO’ i1 ‘SY FENOMENOQO’ mpomgemoH-
CTPYBaJI HANBUIILY BPOKANHICTD 1 IIOITIOBHUJIHA
COPTHUMEHT COHAIIHUKY OHOPIUHOIO B Y KpaiHi.
Copt ‘P64HE418 pexomeHI0BAHO /IS BUPOIILY-
BauHA y 30H1 Cremy, ‘N4H422 KL’ — Jlicocreny,
1HIIT — B 000X IPYHTOBO-KJIIMATUYHUX 30HAX.

HasiBuimpym ymicTom oJrii B HACIHHI XapaKTe-
pusyBasmmcsa ‘OKLLAOMA’ (50,9% y Cremy Ta
52,0% B Jlicocremy), ‘P64HE418 (50,0% y Cre-
oy) ta ‘SY FENOMENO’ (51,6% B Jlicocremy).
MaxkcumMaIbHOW KIJIBKICTIO OLIIKA BlO3HAYNIIN-
ca coptu ‘RGT CHARLLOTTE CL’ (18,0% y
3oui Creny) ta ‘P64HE418 (15,8% B 30Hi Jlico-
cremry). Bommodac crablibHMEIT HOTO TPUPICT
iactuBuii copty ‘OKLLAOMA’ - 3,4% y cremo-
Bl 3oH1 Ta 3,0% B micocremosiii. Haitblnpimmia
30ip ol 3 TeKTrapa IIPOAEMOHCTPYBAJIU
‘OKLLAOMA’ - 1,22 71/ra y Creny Ta 1,78 T/ra
B Jlicocremry, a Ttarox ‘SY FENOMENO’ i#
‘SUBEO’ — 110 1,78 t/ra B Jlicocremy.

MaxkcuMaapHUNE YMICT 0JI€THOBOI KHCJIOTH 34
2021-2022 pp. Buasieno B coptiB ‘P64HE418’
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(86,4% B 30m1 Crerry Ta 87,3% B 3om1 Jlicocrerry),
‘LG50475 (87,3% B 3o0mi Jlicocremy) ta ‘SY
DIEGO CLP’ (87,3% B 3omi1 Jlicocremy). Haii-
Ol/IbIIIe JIIHOJICBOI KMCJIOTH BCTAHOBJICHO B
‘N4H422 KL’ (11,1% y cremoBiii 30HI) Ta
‘OKLLAOMA'’ (8,0% B J1icOCTEIOBII 30H1).
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Purpose. To evaluate new varieties of high oleic common
sunflower (Helianthus annuus L.) according to the main
economic and quality indicators: yield, disease resistance,
oleic acid, oil and protein content. Methods. The qualifica-
tion examination of common sunflower varieties for suita-
bility for distribution in Ukraine (SVD) was carried out at
the research stations of the Ukrainian Institute for Plant
Variety Examination within the soil-climatic zones of the
Steppe and Forest-Steppe in 2021-2022. The research was
conducted in accordance with the “Methodology of quali-
fication examination of plant varieties for suitability for
distribution in Ukraine (general part)” and “Methodology
of examination of plant varieties of technical and forage
group for suitability for distribution in Ukraine”. Results.
New common sunflower varieties ‘LG50475’, ‘OKLLAOMA,
‘P64HE418’, ‘RGT CHARLLOTTE CL, ‘SY DIEGO CLP’, ‘F4987V0’,
‘N4H422 KL, ‘LG50779 SX, 'SUBEQ” and ‘SY FENOMENQ’, which
are included in the State Register of Plant Varieties Suitable
for Distribution in Ukraine, were analyzed for varietal po-
tential in terms of economically valuable traits such as pro-
ductivity, oleic acid and oil content. In 2021-2022, the Fo-

194

rest-Steppe zone prevailed over the others in terms of yield
indicators. The highest values among the investigated va-
rieties were shown by ‘LG50475" (2.61-3.99 t/ha), ‘OKLLAO-
MA" (2.73-3.89 t/ha) and ‘LG50779 SH’ (2.50-3.57 t/ha).
The highest content of oleic acid (quality indicator) was
recorded for ‘P64HE418" — 86.4% in the Steppe zone and
87.3% in the Forest-Steppe zone; ‘LG50475" and ‘SY DIEGO
CLP" - 87.3% each in the Forest-Steppe zone. Conclusions.
According to the results of the varietal suitability test, all
the varieties studied are recommended for cultivation in the
Steppe and Forest-Steppe zones. The maximum oil content
was obtained in the seeds of the variety ‘OKLLAOMA’ (50.9%
in Steppe and 52.0% in Forest-Steppe). The highest protein
content was found in the seeds of ‘RGT CHARLLOTTE CL’ (18.0%
in the Steppe zone) and ‘P64HE418" (15.8% in the Forest-
Steppe zone). The maximum oil yield per hectare (1.78 t/ha
for each of the varieties ‘OKLLAOMA’, ‘SY FENOMENOQ" and
‘SUBEQ") was obtained in the Forest-Steppe zone, due to the
better yield and oil content in this soil-climatic zone.
Keywords: qualification test; productivity; seed; oleic acid
content; oil content; protein content; resistance to diseases.
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Influence of explant type and variety

of Linum usitatissimum L. convar. elongatum
on the intensity of callus formation

and organogenesis in vitro
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Purpose. To determine the dependence of the intensity of callus formation and organogenesis of Linum usitatissimum L.
convar. elongatum in vitro on explant type and variety in order to optimize the cultivation protocol. Methods. For
induction of callus formation and organogenesis, hypocotyls, cotyledons, leaves, immature embryos and anthers of flax
varieties ‘Hlinum’, ‘Esman’, ‘Hladiator’, ‘Hlobus” and ‘Charivnyi” grown on Murashige and Skoog medium were treated with
0.05 mg/l 1-naphthylacetic acid and 1.0 mg/l 6-benzylaminopurine at a photoperiod of 16 h, light intensity 2500 lux,
relative humidity 60-80% and air temperature 22-24 °C. Empirical data were interpreted using arithmetic mean, error
of the sample mean, coefficient of variation, least significant difference and rank order. Results. The intensity of callus
formation and organogenesis in the analysed varieties depended on the object of study, i.e. the genotype of the variety and
the type of explant. The frequency of callus formation ranged from 9.4 (anthers of variety ‘Esman’) to 99.4% (leaf explants
of variety ‘Hlinum’), the weight of callus — from 0.18 (anthers of variety ‘Esman’) to 3.18 g (anthers of variety ‘Hlobus"),
the frequency of organogenesis — from 7.4 (anthers of variety ‘Esman’) to 97.3% (hypocotyls of variety ‘Hlinum’), number
of shoots - from 0.6 (anthers of variety ‘Hladiator’ and immature embryos of variety ‘Hlobus’) to 4.0 (hypocotyls of variety
‘Hlinum’), height of shoots — from 0.34 (anthers of variety ‘Esman’) to 1.63 cm (anthers of variety ‘Hlobus’). Conclusions.
Plants of all the varieties studied are capable of effective callus formation and organogenesis in vitro in the presence of
phytohormones of exogenous origin. Certain types of explants (hypocotyls, cotyledons, leaves) respond stably to exogenous
growth regulators that induce callus formation, whereas others, such as anthers, have a specific response that is largely
determined by cultivar characteristics. To obtain diploid somaclones, it is optimal to use hypocotyls of varieties ‘Hlinum’
and ‘Charivnyi’, to obtain haploid regenerants — immature embryos and anthers of varieties ‘Hlobus” and ‘Hladiator’, which
ensures the highest reproduction rate of cultural plant objects.

Keywords: flax; growth medium, phytohormones; callus; somaclon, growth and development.

obtaining plants with increased resistance to

Introduction

Callus, suspension cell cultures and shoots
regenerated from them are a selection basis for
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abiotic and biotic factors of the environment:
salinity, drought, diseases and pests, etc.
[1-3]. Regenerated plants obtained in vitro,
compared to the original material, for example,
are characterized by somaclonal variability,
which in the case of positive changes can be
used to create new varieties. Unwanted mutant
forms can be culled already at the stage of
regeneration in in vitro culture.

The use of calli has become widespread in
many types of crops, particularly in the case of
flax (Linum usitatissimum L.) — a traditional
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agricultural crop with multiple economic
uses, mainly grown to obtain natural fibre as
a raw material for the textile industry (long-
stalk flax), as well as seeds, food or technical
oil (oilseed flax or long-stalk flax). In spite of
significant successes in the selection of common
flax, the problem of obtaining a new source of
self-pollinated culture is permanent, which is
why it is necessary to use in vitro technologies
to solve a number of breeding tasks. Recently,
the use of in vitro callus cultures of linseed and
other species of the genus Linum L., obtained
on the basis of stem and leaf explants, as well
as cell suspension cultures for the synthesis of
valuable secondary metabolites — lignans and
neolignans used in medicine [4—6].

The success of using in vitro culture to obtain
callus cultures and indirect organogenesis of
common flax depends, first of all, on several
components of the cultivation conditions: the
type of nutrient medium [3, 7]; the presence
of a carbohydrate source — sucrose, glucose,
maltose, lactose or their combination [8, 9];
the phytohormonal composition of the growth
medium, which induces intensive callus for-
mation and organogenesis [10, 11]; the genetic
characteristics of the breeding material, the
type and size of explants [9, 12] and the cha-
racteristics of their preliminary preparation for
inoculation [11, 13], etc.

The following combinations of phytohormones
in the growth medium were described for
effective induction of callus formation and
organogenesis in common flax: the cytokinin
6-benzylaminopurine  (BAP) alone; the
cytokinin BAP in combination with the auxins
1-naphthylacetic acid (NAA) or indole-3-acetic
acid (IAA) [11]. At the same time, optimal
concentrations of BAP are within 1.0 mg/l <
BAP <1.75 mg/l; optimal concentrations of BAP
in the presence of 0.05 mg/l NAA — 0.5 mg/l <
BAP < 2.0 mg/l; optimal concentrations of NAA
in the presence of 1.0 mg/l BAP — 0.025 mg/l <
NAA < 0.150 mg/l; optimal concentrations
of IAA in the presence of 1.0 mg/l BAP are
0.05 mg/l <TAA <0.50 mg/1 [11].

It should be noted that the protocols for in
vitro cultivation of flax are quite well developed,
especially with regard to exogenous growth
regulators in the composition of the growth
medium, as well as types of explants that induce
intensive callus formation and organogenesis.
However, in the role of a biotechnological object,
mainly samples of the so-called oilseed flax were
used, and not the long-stalk flax, which differs
significantly from the first variety in terms
of morphological, physiological and genetic
characteristics. In connection with the creation
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of a series of innovative varieties [14] to optimise
the cultivation protocol, the question of the
dependence of the intensity of callus formation
and organogenesis of Linum usitatissimum L.
convar. elongatum in vitro depending on the
type of explant and variety is relevant.

Materials and methods

The varieties of L. usitatissimum convar
elongatum cultivated by the Institute of Bast
Crops of the National Academy of Agricultural
Sciences of Ukraine — ‘Hlinum’, ‘Esman’,
‘Hladiator’, ‘Hlobus’ and ‘Charivnyi’ — were used
for the study. Hypocotyls, cotyledons, leaves,
immature embryos and anthers were used to
induce callus formation and organogenesis. The
first three types of explants were taken from
aseptic shoots obtained from seeds in vitro.
Immature embryos and anthers were inoculated
at the stage of cell vacuolation, after preliminary
cold treatment (72 h at a temperature of 6 °C)
and sterilisation with an aqueous solution of
sodium hypochlorite (NaOCIl) at a concentration
of 6%, with exposure for 12.5-15 min and
washing three times with sterile distilled water.

The studied explants were cultivated in culture
tubes with a diameter of 20 mm on Murashige
and Skoog medium with the addition of 0.05 mg/1
NAA and 1.0 mg/l BAP at a photoperiod of 16 h,
light intensity of 2500 lux, relative humidity of
60—-80% and temperature of 22—24 °C,

On the 35th day of cultivation, the following
parameters were determined: frequency of
callus formation (percentage of explants on
which callus was formed), mass of callus from an
explant, frequency of organogenesis (percentage
of calli on which shoots have formed), number
of shoots formed (excluding meristematic zones
and initial shoots) and height of normally
developed shoots. The number of replicates is
6, the sample 1s at least 30 explants for each
variety. The empirical data were interpreted
according to the arithmetic mean, the error of
the sample mean, the coefficient of variation,
the least significant difference at a significance
level of 0.05 and rank order.

Results and discussion

The intensity of callus formation and somatic
embryogenesis depended on the object of study,
namely the variety L. usitatissimum convar.
elongatum and the type of explant (Table).

The highest frequency of callus formation
under the influence of the investigated growth
regulators (NAA and BAP) was observed on
leaf and hypocotyl explants of the variety
‘Hlinum’ (99.4 and 99.3%, respectively) and
leaf explants of the variety ‘Charivnyi’ (99.3%),
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the lowest manifestation of this characteristic —
in the version using anthers of the variety
‘Esman’ (only 9.4%). The largest mass of callus
on the 35th day of cultivation was formed in
the variant with anthers of the ‘Hlobus’ variety
(3.18 g), which can exceed other variants by
more than 10 times, and the smallest mass of
callus was formed on the anthers of the ‘Esman’
variety (0.18 g). There is a tendency for certain
types of explants (hypocotyls, cotyledons,
leaves) to respond more or less stably to
exogenous growth regulators inducing callus
formation, while others, such as anthers, show
a specific genotypic response to this factor.

The frequency of organogenesis did not
always depend on the intensity of callus
formation and varied from 7.4 (anthers of the
variety ‘Esman’) to 97.3% (hypocotyls of the
variety ‘Hlinum’). The sign of the number of
shoots formed from a group of undifferentiated
callus cells was quite variable and varied
significantly depending on the type of
explant and the genotype of the variety. The
largest number of regenerated plants was
formed from callus formations on hypocotyl
segments of the variety ‘Hlinum’ (4.0 pcs.).

The fewest shoots were formed from calli formed
from anthers of the variety ‘Hladiator’ and
immature seed embryos of the cultivar ‘Hlobus’
(0.6 each). The height of the shoots varied from
0.34 cm (anthers of the variety ‘Esman’) to 1.63
cm (anthers of the variety ‘Hlobus’), i.e. the
differences reached five times.

The analysis of the coefficients of variation of
the traits studied showed that their variability
could be insignificant, medium and significant,
while in most cases the determining influence
was not so much the type of explant as the variety.

According to the average grouped data, the
highest frequency of callus formation was
observed when true leaves (81.6%), cotyledons
(80.4%) and hypocotyls (79.1%) were used
as explants, and the least capable of callus
formation in viiro due to the action of NAA
and BAP were anthers (40.6%). Similarly, the
highest frequency of organogenesis was found
on callus formations induced on leaf explants
(70.6%). These indicators were quite close for
the use of cotyledons, immature embryos and
hypocotyls (61.7-64.3%). The lowest frequency
of embryogenesis was calculated from callus
formed on anthers (32.8%) (Fig. 1). The sign of

Table
Dependence of the intensity of callus formation and organogenesis on the type of explant and the variety
of L. usitatissimum convar. elongatum
Intensity of callus formation Intensity of organogenesis
T Frequency of callus Mass of callus, Frequency of Number of shoots, Height of shoots,
ype of explant f Sy .
ormation, % g organogenesis, % pcs. cm
Xts, [ V% Xts, [ V. % Xts, [ V. % Xts, | V. % X+ [V, %
‘Hlinum’
Hypocotyl 99.3+0.67 | 2.1 |1.67+0.088| 16.7 [97.3+1.09| 3.6 | 4.0+0.24 | 18.8 [1.13+0.037| 10.3
Cotyledon 98.6+0.93 | 3.0 |1.48+0.071| 15.2 | 83.3+2.68 | 10.2 | 2.8+0.29 | 33.5 [1.02+0.025| 7.7
Leaf 99.4+0.62 | 2.0 |1.54+0.058| 11.9 |82.0+2.24| 8.6 | 1.7+0.03 | 6.1 [0.92+0.013| 4.6
Immature embryos | 74.0+1.20 | 5.1 |0.78+0.033| 13.2 | 52.7+4.27 | 25.6 | 1.8+0.11 | 18.2 [1.36+0.056| 13.1
Anther 46.7+1.98 | 13.4 [0.63+0.033] 16.8 |33.3+0.99 | 9.4 | 1.5+0.13 | 27.2 |1.02+0.025| 7.7
‘Esman’
Hypocotyl 97.4+1.46 | 4.7 [1.10+£0.037| 10.5 | 50.4+2.01 | 12.6 | 1.4+0.03 | 5.8 |0.84+0.040| 15.0
Cotyledon 98.1+1.35| 4.4 |1.24+0.043| 10.9 |48.3+1.10| 7.2 | 1.3+0.04 | 10.0 [0.77+0.021| 8.8
Leaf 98.6+0.93| 3.0 |1.44+0.040| 8.8 |75.2+1.38| 5.8 | 1.7+0.04 | 7.6 |0.93+0.063| 21.5
Immature embryos | 70.0+3.75 | 16.9 |0.76 +0.076 | 31.7 | 51.7+1.93 | 11.8 | 1.4+0.16 | 34.5 |0.97 +0.108| 35.1
Anther 9.4+1.47 | 49.6 10.18+0.036| 63.1 | 7.4+0.66 | 28.4 | 0.8+0.08 | 32.4 [0.34+0.065| 60.8
‘Hladiator’
Hypocotyl 52.0+1.66 | 10.1 |0.88+0.146| 52.4 [39.3+1.85| 14.8 | 1.2+0.13 | 35.1 [0.60+0.030| 15.7
Cotyledon 51.9+1.66 | 10.1 |1.00+0.063 | 20.0 | 47.3+5.84 | 39.0 | 1.3+0.08 | 20.3 [0.55+0.027| 15.4
Leaf 52.0+1.33 | 8.1 |0.74+0.056 | 24.0 | 62.0+1.43| 7.3 | 1.2+0.04 | 11.4 |0.85+0.045| 16.9
Immature embryos | 81.3+2.40 | 9.3 [1.49+0.028| 5.9 |76.6+1.12| 4.6 | 2.5+0.13 | 16.6 |1.19+0.129| 27.5
Anther 22.0+1.74 | 25.0 10.43+0.021| 15.7 | 14.6+1.67 | 36.0 | 0.6+0.07 | 34.7 |0.70+0.033| 15.0
‘Hlobus’
Hypocotyl 48.7+1.42 | 9.2 [0.72+0.073| 31.9 | 40.0+3.58 | 28.3 | 1.1+0.13 | 38.5 [0.76 +0.022| 9.2
Cotyledon 54.7+3.42 | 19.8 |0.88+0.077 | 27.7 | 46.7+3.72 | 25.2 | 1.8+0.13 | 23.4 |0.73+£0.045| 19.4
Leaf 58.7+1.66 | 9.0 |0.81+0.048| 18.8 |58.0+1.02 | 5.6 | 1.2+0.11 | 29.1 |0.85+0.027| 10.0
Immature embryos | 18.0+1.74 | 30.5 |0.30+0.042 | 44.4 | 12.7+1.84 | 45.9 | 0.6+0.08 | 42.8 |0.62+0.036| 18.3
Anther 84.7+2.23 | 83 [3.18+0.118] 11.7 | 80.7+1.85| 7.2 | 3.6+0.45 | 39.7 |1.63+0.065| 12.6
‘Charivnyi’
Hypocotyl 98.0+1.42 | 4.6 [1.16+0.043| 11.6 [ 94.6+1.33 | 4.4 | 3.1+0.06 | 6.6 [1.03+0.045| 13.8
Cotyledon 98.7+0.89 | 2.9 |1.32+0.055| 13.3 |82.7+2.67 | 10.2 | 2.0+0.15 | 24.1 [0.94+0.027| 9.0
Leaf 99.3+0.67 | 2.1 |[1.44+0.037| 8.2 |76.0+4.24| 17.6 | 1.7+0.21 | 39.9 |0.87 +0.037| 13.3
Immature embryos | 71.4+2.23 | 9.9 |0.77+0.021| 88 |50.0+1.79 | 11.3 | 1.4+0.14 | 30.9 |1.06+0.034| 10.1
Anther 40.0+1.00 | 7.9 [0.59+0.031| 16.8 | 28.0+1.66 | 18.7 | 1.2+0.14 | 37.0 |0.91+0.035| 12.1

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2023, Vou. 19, No 3

197



Biomex+ono2is ma 6iobesnexka

the callus mass was insignificantly dependent
on the type of explant, ranging from 0.82
(immature embryos) to 1.19 g (leaves). The
variant with hypocotyl explants (2.2 pcs.) stood
out according to the number of shoots, the least

e R+
40.6
Immature | 1 48.7
embryo 162.9
170.6
Leaf 81.6
161.7
Cotyledon 180.4
Hypocotyl | 64.3
ypocoly 79.1
0 20 40 60 80 100
I Frequency of organogenesis, %
(LCD, ,, = 15.8)
m Frequency of callus formation, %
(LCD, ., = 10.2)

Fig. 1. Influence of explant type on the frequency
of callus formation and organogenesis
of L. usitatissimum convar. elongatum

In general, to obtain somaclones of L. usi-
tatissimum convar. elongatum in vitro from
vegetative organs or their parts (provided
that 0.05 mg/l NAA and 1.0 mg/l BAP are
added to the Murashige and Skoog medium),
1t 1s optimal to use hypocotyl segments and to
obtain regenerants from generative organs —
immature embryos and anthers, which gives
the highest yield of material during their
further microclonal reproduction.

All studied varieties are to a large extent
capable of effective callus formation and
organogenesis in in vitro culture in the presence
of phytohormones of exogenous origin in the
environment, but at the same time there are
varietal differences in this ability (genotype
influence), which is manifested in the features
of response to phytohormonal influence (the
flow of complex physiological-biochemical
processes in cells and tissues), intensity of cell
dedifferentiation and differentiation, growth
and development of shoots, etc. In general,
the highest frequency of callus formation
and organogenesis was observed in varieties
‘Hlinum’ (83.6 and 69.7%) and ‘Charivnyi’
(81.5 and 66.3%), the lowest frequency of
callus formation in variety ‘Hladiator’ (51.8%),
organogenesis — in variety ‘Esman’ (46.6%)
(Fig. 3). At the same time, the mass of the callus
ranged from 1.32 g (Esman’) to 2.36 g (‘Hlinum’)
under the given cultivation conditions. The
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regenerants were formed on the callus of leaves,
immature seed embryos and anthers (1.5 pcs.
each). The sign of shoot height on the 35th day
of cultivation varied from 0.80 (cotyledons) to
1.04 cm (immature embryos) (Fig. 2).

e 0.92
Anther 1.5

- 71.0

e 1.04
1082
s 0.88

1.5
[1.19

Immature
embryo

11.5

Leaf

e 0.8

Cotyledon 11.8

| [1.18
Hypocotyl 0.87

I1.11
0 0,5 1 1,5 2 2,5
B Height of shoots, cm (LCD, , = 0.05)
@ Number of shoots, pcs. (LCD, ,, = 0.2)
[0 Mass of callus, g (LCD, , =0.09)

Fig. 2. Effect of explant type on the efficiency
of callus formation and organogenesis
of L. usitatissimum convar. elongatum

12.2

0.05

number of shoots was highly dependent on the
genotype, with the variety ‘Hlinum’ (2.4 shoots)
standing out for this characteristic. The lowest
value for this characteristic was observed in
the variety ‘Esman’ (1.3 shoots). The height of
shoots ranged from 0.77 (‘Esman’) to 1.09 cm
(variety ‘Hlinum’) (Fig. 4).

It should be noted that the use of all types
of explants of the variety ‘Hlinum’ gave good
results in obtaining calli and somaclones;
anthers of the variety ‘Esman’ responded
weakly to callus induction factors and somatic
embryogenesis; the most intensive callus
formation and organogenesis on anthers is
characteristic of the variety ‘Hlobus’ and on
immature embryos — of the variety ‘Hladiator’;
the variety ‘Charivnyi’ did not have critical
values of the investigated characteristics
(minimum or maximum).

In general, to obtain diploids, it is optimal
to use explants of the varieties ‘Hlinum’ and
‘Charivnyi’, and haploids — of the varieties
‘Hlobus’ and ‘Hladiator’, which will ensure the
highest reproduction rate of the cultural plant
objects of L. usitatissimum convar. elongatum.

Previously, significant differences in the
ability of callus formation and organogenesis
in in vitro culture due to the influence of NAA
and BAP were found at the interspecies level
(different Linum L. species) [7] and within
varieties of the same L. usitatissimum species
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e 166.3
Charivnyi 1815

4 s ‘47-6

Hlobus '53.0
‘Hladiator’  48.0

151.8
‘Esman’ 1 46.6
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‘Hlinum’ 169.7
183.6
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@ Frequency of organogenesis, %
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Fig. 3. Effect of variety on the frequency
of callus formation and organogenesis
of L. usitatissimum convar. elongatum
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(elongata, intermedia and humile flax) [15].
The greatest ability to callus formation and
organogenesis on hypocotyl and epicotyl
explants under the same composition of
the medium and -cultivation conditions is
characteristic of elongata flax and humile
flax, the largest mass of callus from the
explant, the number of regenerated shoots
and their height is formed by intermedia
flax, which has the largest range of variation
of the studied characteristics [15]. Research
on the variety ‘Lirina’ and others showed
differences between the response of immature
embryos (ovules) [16] and anthers [9] within a
genotype of so-called oilseed flax. In order to
overcome the dependence of callus formation
and regeneration on varietal characteristics,
a specific combination of phytohormones in
the induction medium has to be modified
and optimised for specific genotypes within a
specific selection programme [9, 16, 17].

Conclusions

In the analysed varieties of Linum usi-
tatissimum L. convar. elongatum ‘Hlinum’,
‘Esman’, ‘Hladiator’, ‘Hlobus’ and ‘Charivnyi’,
the intensity of callus formation and
embryogenesis in in vitro culture under the
influence of phytohormones of exogenous origin
(0.05 mg/l NAA and 1.0 mg/l BAP) depended
on the object of study, i.e. the genotype of the
variety and the type of explant. At the same
time, the frequency of callus formation ranged
from 9.4% (anthers of the variety ‘Esman’) to
99.4% (leaf explants of the variety ‘Hlinum’),
the callus weight from 0.18 g (anthers of the
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Fig. 4. Effect of variety on the efficiency
of callus formation and organogenesis
of L. usitatissimum convar. elongatum

variety ‘Esman’) to 3.18 g (anthers of the variety
‘Hlobus’), the frequency of organogenesis from
7.4% (anthers of the variety ‘Esman’) to 97.3%
(hypocotyls of the variety ‘Hlinum’), number
of shoots — from 0.6 (anthers of the variety
‘Hladiator’ and immature embryos of the
variety ‘Hlobus’) to 4.0 (hypocotyls of the va-
riety ‘Hlinum’), height of shoots — from 0.34 cm
(anthers of the variety ‘Esman’) to 1.63 cm
(anthers of the variety ‘Hlobus’). In general, to
obtain diploid somaclones, it is optimal to use
hypocotyls, as well as the varieties ‘Hlinum’
and ‘Charivny?’, to obtain haploid regenerants —
immature embryos and anthers, varieties
‘Hlobus’ and ‘Hladiator’, which provides the
highest reproduction rate of plant objects of the
studied biological species and variety.
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MeTa. YcTaHOBWTM 3aneXHicTb iHTEHCMBHOCTI Kaioco- i
opraHoreHesy Linum usitatissimum L. convar. elongatum B
YMOBax in vitro Big TNy eKCnnaHTa Ta copTy Ans onTumisauii
MPOTOKONY KynbTUBYBaHHsA. MeTogu. [ns iHAyKUii kanoco-
i opraHoreHesy BMKOPWCTOBYBaAWM rinokoTuni, cim'sgoni,
NIUCTKY, He3pini 3apofKu Ta MUASKU COPTIB JIbOHY-LOBIYH-
us ‘Minym’, ‘Ecmane’, ‘Tnagiatop’, ‘Mobyc” i ‘YapiBHuit’, ski
KynsTMBYBanuM Ha cepepoBuwi Mypacire i Ckyra, goaatouu
0,05 mr/n 1-HadTunouToBoi kKucnotu Ta 1,0 Mr/n 6-6eH3una-
MiHonypuHy, 3a doTonepiogy 16 roa, iHTEHCUBHOCTI OCBIT-
neHHs 2500 nk, BigHOCHOT BostorocTi 60-80% i Temnepatypu
noitps 22-24 °C. Emnipuyni pani iHTepnpeTyBanu 3a ce-
pepnHiM apudMeTuyHUM, noxubkol BUOIPKOBOT cepepHbOi,
KoedilieHTOM Bapialii, HalMeHWO iCTOTHOW pi3HULEID
Ta paHxysanu. Pesynbratu. IHTEHCMBHICTb KantocoreHe-
3y Ta OpraHoreHesy y npoaHanizoBaHWX COPTIB 3anexana
Bif 00’ekTa gocnigkeHHs. BogHouac yactoTta KantocoreHe-
3y Bapitoanaca Big 9,4 (nunsku copty ‘Ecmanb’) fo 99,4%
(nucTkoBi ekcnnaHTu copty ‘ThiHym’), maca kaniocy — Bif 0,18
(nunsku copty ‘EcmaHb’) go 3,18 r (nunsku copty ‘Mobyc),
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yacTota opraHoreHesy — Bif 7,4 (nunsku copty ‘EcmaHb’)
0o 97,3% (rinokoTtuni copty ‘[niHym’), KinbKicTb naroHis —
Big 0,6 (nunsku copty ‘[nagiatop’ i He3pini 3apoaku copty
‘Tnobyc’) o 4,0 wr. (rinokotuni copty ‘MniHym’), BUcoTa na-
roHiB — Big 0,34 (nunsku copty ‘Ecmanb’) go 1,63 cm (nuns-
Ku copty ‘[nobyc’). BUCHOBKW. PocanHu BCix focnigxeHnx
copTiB 34aTHi 40 eeKTUBHOTO KanloCco- N OpraHoreHesy B
KYNbTypi in vitro 3a HasBHOCTI B cepefoBULLi (iTOrOpMOHiB
€K30reHHOro noxomxeHHs. MeBHi TMNKU ekcnnanTie (rinoko-
TWITI, CiM'AKONT, TUCTKM) CTabiNbHO pearyioTb Ha eK30reHHi
perynaTopu pocTy, Wo iHAYKYITb KantocoreHes, a iHWi, k-
OT NUAAKK, MALOTb CneuundivHy peakuito, Wo 3HaYHO Mipoto
LeTepMiHYETbCA 0COBNUBOCTAMU COPTY. 1A OTpUMaHHSA Au-
MNOILHWUX COMAK/IOHIB ONTUMANbHUM € BUKOPUCTAHHA rino-
Kotunis coptis ‘TniHym' i ‘YapiBHuii, AnA OTpUMaHHA ranno-
iBHUX pereHepaHTiB — HE3PINNX 3aPOAKIB Ta NMUNAKIB COPTIB
‘Tnobyc’ i ‘magiatop’, Wwo 3abesneyye HanBUWMUIN KoediLieHT
PO3MHOXEHHSA KyNbTYpPaNbHUX POCIMHHUX 06'EKTIB.

Knwo4osi cnosa: nboH 38uyaliHull; )usunsHe cepedosu-
we; himo20pMoHU; KAMOC; COMAKIOH; Picm 1 pO3BUMOK.
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