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AZAIITAIIA BIOEHEPTETUYHUX KYJIbTYP
A0 KIIMATUYHUX 3MIH: CEJIEKIIIA CTIMKUX COPTIB,
AT'POTEXHIYHI 3AXO0JAHU, MOAE/JIIOBAHHA PU3NUKIB

OIITHKA AJANTAIIMHUX BJACTUBOCTEMN KBACOJII
PI3HUX I'PYII CTUTJIOCTI 3A ®I3UKO-XIMIYHUMHA
1 TEXHOJIOTTYHUMHU NOKA3ZHUKAMM

B. C. Bobpos, acriipant
Ymancokuii nayionanvhuii ynieepcumem, m. Ymano

Ksacons (Phaseolus vulgaris L.) € ogHi€o 3 HalO1IBII MOIMIMPEHUX 1 MIHHUX MTPOIOBOIHYHX
06000BUX KYyJbTYp, II0 Ma€ BHUCOKY OIOJIOTIYHY Ta XapuoBY LIHHICTh 3aBISKU 30a7aHCOBAHOMY
XiMiYHOMY CKJaay. BoHa XapakTepus3yeTbcsl 3HAUHUM YMICTOM OUIKIB, KIIITKOBHHHU, MIHEPaIbHUX
€JIEMEHTIB, BITaMiHIB 1 IPUPOJHUX AHTHOKCHUIAHTIB, IO 3YMOBIIIO€ i BaXXJIMBE Miclleé B paIliOHi
mroauHu [1].

OpnHuM i3 poBiAHUX (HaKTOPIB, SIKI BU3HAYAIOTH SKICTh 3€pHA KBACOJI, € TpyIa CTUTIIOCTI, 110
0e3rocepeIHhO BILTMBAE HA 11 (Pi3MKO-XIMIUHI Ta TEXHOJOTIYHI BJIACTHUBOCTI. 30KpeMa, MMOKa3HUKH,
Taki K TPUBAIICTh PO3BApIOBAHHS, BMICT BOJIOTH, CyXHX PEUYOBHH, LYKpiB, OPTaHIYHUX KHCJOT,
OUIKIB Ta IHIIWX KOMIIOHEHTIB, € KPUTEPISIMHU OI[IHKH TEXHOJOTIYHOT MPUIATHOCTI 3€pHA JI0 PI3HUX
HanpsMiB niepepoOsHHs [2, 3]. BuBueHHS 1uX mapaMeTpiB Aa€ 3MOTY KOMIUIEKCHO OLIHUTH aJiain-
TUBHUH TOTEHINAJ PI3HUX TPYI CTUTJIOCTI KBACOJI1 B yMOBaX MiHJIMBOTO KJIiMarty.

KBacomnst po3risinaeTbes sIK OAHA 3 MPOBITHUX 0000BHUX KYJIBTYp 32 Xap4yOBOIO I[IHHICTIO, IO
3YMOBJICHO BHUCOKHM yMICTOM OiJIKa, BYIJIEBOJIIB, JKHPIB, MaKpO- Ta MIKPOEJIEMEHTIB, a TaKOX
BiTaMiHIB. YCTaHOBIIEHO, 10 (I3UKO-XIMIUHI Ta TEXHOJIOTIYHI BJIACTUBOCTI 3€pHA ICTOTHO
BapiIOIOTh 3aJICXKHO BiJl COPTY 1 TPYIH CTUTIIOCTI, III0 BU3HAYAE HE JIMIIE XIMIYHUHN CKJIal, ane it edek-
TUBHICTh TEXHOJIOTTYHUX IMPOIIECIB — 30KpeMa, BapiHHs, (hepMeHTaIllii, CyIiHHs Ta 30epiranus [4].

3a TaHUMU BITYM3HSIHUX JOCTIAHUKIB, 30KpemMa O. B. OBuapyka [5], rpymna cTUrIocTi KBacoJi
ICTOTHO BIUTMBa€ Ha BMICT OIJKIB 1 BYIVIEBOAIB Yy 3€pHi. 30KpeMa, PaHHBOCTHIN COPTH
XapaKTepU3yIOThCSA HIKYUM YMICTOM CYXHMX PEUOBUH Ta BHILOKO BoJIOTicTIO (mpubiu3Ho 13,6 %),
TOJI SIK MI3HBOCTHUIJI BiJ3HAYAIOTHCA MIABHIICHUM YMICTOM CYXHX pedoBUH (10 15 %), mio
3abe3mnevye Kpalry JIeKKICTh 3epHa 1 CTIHKICTh 10 30epiraHHs.

3riiHO 3 NaHUMH 3apyODLKHUX aBTOPIB [6], y MI3HBOCTUTIIMX COPTIB CHOCTEPIra€ThCS BHUILHUIMA
PIBEHb IYKPIB, III0 MOXKE OYTH 3yMOBJICHO TPUBATIIINM MEPiooM (HOTOCMHTETHYHOI aKTUBHOCTI 1
HarpoMa/KEHHs BYTJIeBOAIB y 0oOax. Lle Mae BakiuBe 3HAU€HHS Ul MPOMHUCIOBOI MEpepoOKH,
OCKIJTbKM BHUCOKHM YMICT I[yKpiB MiABHINY€E €()EKTUBHICTh (hepMEHTAIlIMHUX 1 KOHCEPBYBAIBHHUX
nporieciB. BogHoyac y cepeIHbOCTUIIIMX COPTIB MiJBUINEHA KOHIIEHTpALis OPraHiYHUX KHCIOT
MOXKE 3HI)KYBATH aKTHBHICThH JIEIKUX (EPMEHTIB y Tpolieci OpomiHHS, 0 00MEXYy€e X BUKOPHC-
TaHHsS Y (epMEHTOBaHMUX NMPOAYKTax [7, 8].

TexHonoTIuHI BIACTHUBOCTI 3€pHA, 30KpeMa 3JaTHICTh 10 PO3BapIOBAaHHS, MalOTh BUPIIIAIbHE
3HA4YeHHs s BUOOPY COpTIB KBacoji B KyJiHapHii Ta NpPOMHCIOBIH mpakTuii. Pesympratn
1HO3eMHHMX JIOCNI/DKEHb CBiYaTh, IO PAaHHBOCTUTJI COPTH 3a3BHYail MArOTh HIDKYY pPO3Bapro-
BaHICTh, HI)K CEPEIHBO- Ta MI3HHOCTHUTII, IO 3MEHINY€E iX MPHUAATHICTH IJIS TEBHUX HAMPSMIB
KyJiHapHOi 00poOku [9, 10]. Bomnouac mizHbOCTUTII (POpPMHU, 3aBISIKH BHUIIIOMY BMICTY CYXHUX
PEUOBHMH 1 HMXK4YiA BOJIOTOCTI, XapaKTepU3YIOThCS KPAIlOI0 PO3BAPIOBAHICTIO, IO MiJIBHUIIYE iX
TEXHOJIOT1YHY LIHHICTH JJIs1 TPOMHKCIIOBOI TepepoOKH 1 TpuBajoro 30epiranss [11, 12].
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VY npocnimpkeHHsX OyJlno BHUKOPUCTAHO cOpTH KBacomdi ‘binmochixkna’, ‘Tamaktuka’, ‘Iap’,
‘Ulenpa’, ‘ITanna’, ‘Ilepnuna’, ‘Accons’, ‘JlokyyaeBcbka’, ‘MaBka’, 110 HaJlEXaTh A0 PI3HUX TPy
CTUTIIOCTi: PAHHBOCTHIVION, CEPEJHBOCTHIVION TAa Mi3HLOCTUIIIOL. IX BHpOIIYBalM Ha MOCIHIZHHX
MOJNSX YMAHCHKOTO HAIllOHAIBHOTO YHIBEPCUTETY 3a 3arajbHONPHUUHATOI0 TEXHOJOTIE Ta
aHaATI3yBaJM 3T1THO Cy4aCHUX METO/IB 1 MeToauk [13—15].

VYCTaHOBIIEHO, IO BMICT BOJIOTH y 3€pHI KBacoJi Bapilo€ 3aJeKHO BiJ TPYMU CTUTIIOCTI.
30KpeMa, y paHHBOCTHUIJIMX COPTIB BiH CTaHOBUB Yy cepeqHbomy 12,5 %, y cepeJHbOCTUTIINX —
13,0 %, Toni sk y mi3HbOCTUTIIUX Aocsra 13,5 %. BusiBnena TeHaeHLis A0 MOCTYNOBOTO 3pOCTaHHS
BMICTY BOJIOTH 3 MI3HIIIMMH CTPOKAMH JIOCTHTAHHS € CTaTUCTUYHO aocToBipHOIO (p =0,021), mo
CBITYUTH NP0 (PYHKIIOHATIBHY 3aJIeKHICTh IIbOTO TIOKA3HUKA BiJl (PEHOIOTIYHOT rpyTIH.

31 301IBIIIEHHSAM CTPOKY JTOCTHTAHHSI CIIOCTEPITa€ThCsl TaKOXX 3POCTAHHS BMICTy Olnka: y
PaHHBOCTUIIIMX COPTIB BiH craHoBuB 22,51/100T, y cepeaupocturmux — 24,0r/100T, a B
mi3HBOCTUTIIUX — 25,5 1/100 1. TakuM YMHOM, Yy MI3HBOCTUTIIMX COPTIB KIJIBKICTH Oinka Oyia Ha
13,3 % 611111010 TOPIBHSAHO 3 PAHHBOCTHUIIIMMH, IO MiITBEPHPKEHO BUCOKUM PIBHEM CTaTUCTHYHOI
3HauytmocTi (p < 0,001).

VYMICT JXUpY TaKOXX 3pOCTaB 3 Mi3HIIIMMHU CTPOKAMH JOCTUTAHHSA: Y PAaHHbOCTUTIIUX COPTIB
BiH ctaHoBuB 1,41/100T, y cepenupocturmux — 1,6 /100t (+14,3 %), a B MI3HBOCTUTIIMX —
1,8 r/100 T (+28,6 %). BusiBnena nuHamika € cratuctuuHo 3Hauymioro (p =0,003) i moxe Oytu
3yYMOBJICHA aKTHBHIITUMH MIPOIIECAMH JIIITIIOTeHE3Y B MI3HBOCTUTIIUX T€HOTHIIAX.

BopHouac yCTaHOBIIEHO 3BOPOTHY 3@JICKHICTh MK CTPOKOM JIOCTUTAHHS 1 BMICTOM
BYTJICBO/IIB: Y PAHHBOCTHUTIIUX COPTIB 1€l Mmoka3Huk ctaHoBUB 59,0 /100 r, y cepeIHbOCTUTITNX —
57,51/100t (-2,5 %), a B mizabocTurux — 56,0 r/100 r (-5,1 %). 3MeHIIeHHsT BYTJIEBOJTHOTO
pe3epBy Ha TII MiJBUIIEHHS OIJIKOBOTO ¥ 30JIBHOTO KOMIIOHEHTIB CBIAYUTH MPO TMEPEPO3MOILT
MeTa0OITIB Y HaNpsAMi MiABUIIEHHS CTPYKTYypHO-(YyHKIIOHaIBHOT 3pinocTi 3epHa (p = 0,009).

BinznaueHo, 1o mi3HHOCTUTIII COPTH MarOTh HaiOIbILy BTpaty Macu (7,5 £ 0,5 %), mo moxe
CBIIYUTH IO OUIBIIY KUTBKICTh BOAM B 3€pHAX, MOPIBHAHO 3 paHHbocTUTIUMH (5,8 £ 0,3 %). I me
BOHU MalOTh HalBUIIMH BMicT kpoxmaiio (52,1 £ 2,3 %), mo pobuts ix OUIBII €HEePreTUYHUMH,
nopiBHSAHO 3 panHbocturaumu (40,2 + 1,8 %) 1 cepennpbocturnumu (45,8 + 2,0 %) copramu.
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BIIJIUB PETYJATOPIB POCTY HA MOP®OJIOI'TYHI ITPOLIECHU
Y POCJIMH MICKAHTYCY

€. B. byion, acmipast
ITncmumym 6Gioenepeemuunux Kynomyp i yykposux oypaxie HAAH, m. Kuis

3MiHa KJIIMaTy ¥ HaAcHiAKH, SKI mependadeHHi UM MPOIECcOM, € NMEBHUM BUKIMKOM JUIS
rajry3i CiIbChKOT'O TOCTIOIaPCTBA Y BChOMY CBITI. [liBUIIIEHHS TeMmepaTypu, 3MEHIIICHHS KUTBKOCTI
OMafiB 1 peakilisi pOCIMH Ha IIi MPOLECH, e Ti MUTAHHSA Ha AKi IIYKalOTh BiJNOBiIb YW HE BCI
arpapii CBiTy, aJ’ke MOBa 1J1¢ HE TUJILKH MPO MPOAOBOILYY O€3MeKy ajie 1 010€HEpPreTHIHY TaKOXK.

[TinOip KynbTYyp, BUOIp MOCYXOCTIMKHX COpPTIB, ajamnTallisi IPyHTOOOPOOHHMX TEXHOJIOTII 3
METOIO MiHIMI3aIlli BTpAT BOJIOTH, II€ Ti MPUHOMH, SIKI CIIPUSIOTH /IO CTAIOCTI TAKOTO BUPOOHMIITBA.
[Ile ogHUM HE MEHII BaXJIMBUM HAIIPSIMKOM € BUOIp €JI€MEHTIB TEXHOJIOTiH BUPOILYBaHHS SIKUNA MiT
OM MaTH BIUIMB Ha MOJMJIMBICTh KYJIBTYp HMPOTHCTOATH UM BHKJIMKaM. J{nst YKpaiHu y 3B’SI3Ky 3
HE/IOCTAa4YeI0 BIIACHUX EHEPropecypciB BaKJIMBHUM € CTBOPEHHS BJIACHOTO BiJHOBIIOBAJIBLHOTO
JoKepenia eHeprii Ha OCHOBI BHPOIIYBaHHS POCIMHHOI O10€HEPTeTHMYHOI CHPOBUHU, HAINPUKIIAT
MickaHTycy [1]. A muTaHHS 301UIbIIEHHS BUXOJY TaKoi CHPOBHHM B 30HI HEIOCTaTHHOT'O 3BOJIO-
KCHHS, JI0 SIKOi BXKe BigHOCATH [liBneHHy 1 uactuHy LleHTpanbHOT YKpaiHu € TOCUTh aKTyalbHUM.

MickaHTyC XOY 1 SIBJISETHCS TOCUTH IMOCYXOCTIHKOIO €HEPreTHYHOI0 KYJIbTYpOIO 1 MEHII
3QJIOKHANA JI0 TEeMIIEpaTypHHX KOJIMBaHb y TIOPIBHSAHHI 13 1HIIMMH CiJIbCHKOTOCTIONAPCHKHUMH
KyJbTypaMH, OJHAK 3aCTOCYBaHHS IMEBHUX arpoTEXHIYHMX MPUHOMIB POOJATH IO CTIHKICTH IIIE
BHIIIOIO, 1 11€ BI/IMOBITHUM YHHOM BiIOOpaKa€ThCS HA TMMOKA3HUKAX ypOoxKalHHOCTI [2].

OpHuM 13 IPUHOMIB SIKHH MOXE CYTT€BO MiJBUIIYBATU CTIMKICTh POCITUH O KIIMATHYHUX
3MIH € BHECEHHS pICTperyisaTopiB. BmimB perymstopiB pocty Ha (izionoriudi, O6ioxXiMivyHi Ta
Mop(}oIorivHI MPOIeCH BUBYCHHUI HEOCTATHRO, YMM 1 MOSICHIOETHCS aKTYaIbHICTh TEMHU.

Y po0oTi HaBeneHO pe3yJbTaTH IOCHIKEHb 10 BUBUECHHIO BIUIMBY PETYJISITOPIB POCTY Ha
MOpGOJIOTiUHI TpPOIeCH POCTUH MicKaHTycy. [IpsiMuii BIUIMB Ha BHCOTY pOCIMH MalOTh 1
Mopdoperynaropu. BiacHe 11 mpoayts 1 po3poOJieHHI IS BIUIMBY Ha 1€ TOKa3HHK.
EdexTuBHICTh LMX MPOIYKTIB HA PI3HUX KYJIbTypaxX, 3JaKOBUX YU JBOJOJBHHX, TAKOXK pi3Ha. Sk
3aCBITYYIOTH JITEPATYPHI JaHHI, B 3aJIE)KHOCT] Ha K1 CAalTH MPAIIO€ MPOAYKT, IHTEPKATISAPHUH PiCT
(mmst 37MaKOBHX) 9M HA O1OCHHTE3 €TWIICHY (VIS ABOJOJBHUX) € PI3HUIL 110 BIUIUBY IHUX MPOTYKTIB
Ha TIeBH1 BUU POCIIHH.

VY xoxi aHaii3y IWHAMIKK 3MIHU BHUCOTH POCIIMH MICKaHTYCY TiraHTCHKOT'O IO YBaru B3sUId
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YOTHPU JATH TPOTATOM BEreTarlii, 10 BIJAMOBiadu MEBHUM (azaM pPOCTY 1 PO3BHTKY POCITHH
MICKaHTYCy TIraHTCBHKOTO. 3arajom, Iepiia MmojioBuHa Beretamii pociuH, pasu BBCH 13-14 —
BBCH 4547 xapakrtepu3yBajucsi OLIbII IHTEHCUBHUMH HApOCTaHHSM BHUCOTH HIXK IMPOMIXKOK
Bereranii BBCH 4547 — BBCH 90-92. Copusiinu npoMy mpouecy y mepury yepry (akropu
¢izionorii camoi pocnuuu Ilpu 3actocyBanHs MopdoperynsaropiB Moaayc 1 Llepon cmocre-
piraeTbcs TEHICHINSI 3HMW)KEHHS BHCOTH POCIMH y TOPIBHSAHHI 13 KOHTPOJEM, MPU LBOMY CIiJ
BIIMITH, 110 POAYKT L{epoH mpaitoBaB O1IbII IHTEHCHBHO Y TTOPIBHSHHI 13 IPOAYKTOM Motyc.

Jlireparypa
1. bmom 4. B., I'puroprok 1. I1., JImutpyk K. B. Ta iH. Cucrema BukopucTtanss 0iopecypciB y
HOBITHIX 010TE€XHOJIOTISIX OTPHUMaHHs albTepHaTUBHUX nanuB. Kuis : Arpap Mexmia, 2014. 360 c.
2. Ivanyshyn V., Nedilska U. et al. Prospects of Growing Miscanthus as Alternative Source of
Biofuel. Renewable Energy Sources: Engineering, Technology, Innovation: ICORES 2017, 2018.
P. 801-812. https://doi.org/10.1007/978-3-319-72371-6 78

AJJAIITUBHUM MIOTEHIIIAJI COUEBHUIII (LENS CULINARIS MEDIK.)
3A MOPOOPI3IOJNOTTYHUMMU TA BIOXIMIYHUMHU ITOKASHUKAMUAU
B YMOBAX KJIIMATHUYHUX 3MIH

A. B. BummuHcbKkmii, actiipant
Ymancokuii nayionanvruii ynieepcumem, m. Ymano

Couesuns (Lens culinaris Medik.) HaJIeKUTh 1O TMPOBITHUX MPEICTABHUKIB 36pHOO000BUX
KYJbTYp, L0 XapaKTepPHU3YIOThCS IiJIBUIIEHUM YMICTOM OiJIKa, XapyOBHUX BOJIOKOH, MIHEpaJbHUX
pEYOBHH 1 BiTaMiHIB. Takuil CKJIaj] 3yMOBIIIO€ 11 BUCOKY Xap4OBY ¥ JIETHYHY IIHHICTh, OCOOJIUBO Y
pamioHax 3 OOMEXKEHUM CIIO)KHMBAHHSM TPOAYKTIB TBapMHHOTO TIOXOKEHHS abo 3a
BereTapiaHchKoro TuIly xapuyBaHHs [l]. BomHouac ¢i3ionoro-6ioxiMiuHi BIACTUBOCTI 3€pHa
CYTTEBO 3aJeXaTh BiJ OOTAHIYHOTO TUITy Ta KOJIbOPY HACIHHS, IO 3YMOBIIIO€ PI3HHIIIO Yy HOro
KyJIIHapHUX 1 TEXHOJIOTIYHUX XapakTepucTukax [2]. ToMy akTyaqbHUM € KOMIUIEKCHE JTOCTIIKEHHS
MopdoJoriyHuX, O0l10XIMIYHUX 1 (YHKIIOHATBHO-TEXHOJOTIYHUX IapaMeTpiB 3€pHa COUEBHUII 3
METOIO PAIIOHAILHOTO J000pY BHIXIIHOTO MaTepialy Ta BH3HAYCHHs IMEPCHEKTUBHUX HAIPSMIB
HOro BUKOPUCTaHHS B XapUOBHX TEXHOJIOT1SIX.

OrminroBanHS MOpG0Ghi310JI0TIYHNX, OIOXIMIYHMX 1 TEXHOJOTIYHHUX BJIACTHBOCTEH 3epHa
COYEBHMIIl PI3HUX BUIIB Ma€ iCTOTHE 3HAYEHHS, OCKUIBKM LI MapaMeTpu BU3HAYAIOTh SAKICTH Ta
CIO’KMBY1 BJIACTUBOCTI XapyOBUX MPOAYKTIB, BUTOTOBJICHUX Ha ii ocHOBI. COYEBHII € OJHIEIO 3
HalIaBHIMX KYJIBTYP, 0 TPAIUIIHHO BUKOPUCTOBYETHCS B palliOHaX JIIOJWHHU, TOMY IHTEpeC 10
BUBYEHHS 11 AKICHHX ITOKa3HUKIB 3AJIMIIAETHCS CTA0LTBHO BUCOKHM [3].

JocnimkenHs: yKpaiHCHKUX HAyKOBIIiB, 30kpema H. B. bonrosoi Ta in. [4], B. I1. Pe3niuenka
Ta iH. [5], aKIIEHTYIOTh yBary Ha COPTOBHX 1 O10XIMIYHUX OCOOJUBOCTSIX COUEBHIII, K1 BU3HAYAIOTh
il XapuoBY WiHHICTh. Y Mpaugx 3apyOiKHUX JOCHITHHUKIB TaK0XX HaroJIOIIyeThCsl Ha BaXIJIMBOCTI
KOJIbOPY HACiHHA SK (DaKTOpy, IO BIUIMBAE Ha O10XIMIYHUHN CKJIaJ Ta TEXHOJIOTIYHI BIACTHBOCTI
COYEBHIII. YCTAaHOBJICHO, 110 3a0apBJICHHS OOOJOHKM KOPEJIOE 3 BOJOMOTIMHAIBHOIO 3/1aTHICTIO,
TPUBAJICTIO PO3BAPIOBAHHS Ta 30€pEKEHHSIM CMaKYy IicIIs TepMidHOi 00poOkm [6—8].

3a pmanumu S. B. Dhull et al. [9], Taki noka3HHKH, SK KOeQII[IEHT pO3BapIOBaHHS Ta
30epexeHHsT GopMHU 3epHa, CYTTEBO BapiOIOTh 3aJIC)KHO BiJl BHAY Ta KOJBOPY HACiHHA. 3a3BUYail
COpTH 3 OUTBII CBITIAMM 3a0apBlICHHSIM MalOTh HDKHIIIY TEKCTYpy, TOAl SIK TEeMHO3a0apBIeHI
XapaKTEPHU3YIOThCS BUIOKO KyTiHApHO cTadimpHicTO [10, 11].

H.Tanni [12] y cBoix poboTax akIeHTye yBary Ha T€HOTHUIHIN BapiaOeIbHOCTI COPTIB, SKa
3YMOBJIIOE€ PI3HHINIO Y KUIBKICHUX Ta SKICHUX XapaKTepUCTHUKaX 3€pHA. 3HAYHY POJb BIIITPalOTh
(dbeHoTuniuH1 03HaKH, 30KkpemMa (popma Ta 3ab6apBIIEHHS HACIHHA, 10 BU3HAYAIOTh HOTO MPHUAATHICTD
JUTSL PI3HUX TeXHOJIOTTYHMX HampsamiB. JlocmimkenHs Alrosan Mohammad [13] momoBHIOIOTH i
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JlaH1, BPaxOBYIOUM €KOJIOT1YHI aCTeKTH BUPOIIYBaHHS, sIKi 0€3MOCepeHhO BIUIMBAIOTHh HA SKICTh
3epHa Ta HOro eKOJIOTiYHy CTilKicTh. KpiM TOro, Taki TEXHOJIOTIYHI MapaMeTpH, SK BOJOMOTIIH-
HaJbHA 3JIaTHICTh Ta BTpaTa CyXOi pEYOBWHU TiJ Yac KyJIIHApHOI OOpPOOKH, 3aJIe’KaTh HE JIUIIE Bif
TeHETUYHUX 0COOIMBOCTEH COpTY, a i BiJ yMOB BupoltyBaHHs [ 14—17].

OTXe, CYKYITHICTh HAYKOBHX TAaHUX CBIAYUTH, IO OIOXIMIYHHMM CKIaa OOOJOHKH COYEBHII
CYyTTEBO BapilO€ 3aJICKHO BiJ BUAY Ta 3a0apBiICHHS, [0 Ma€ BAXJIMBE MPUKIATHE 3HAYCHHS.
OO0oJi0HKa € IIHHUM JDKEpPEJIOM Xap4OBUX BOJIOKOH, ()EHOJIbHUX CIOJNYK, MiHEpaliB 1 BITaMiHiB,
KOHIIEHTpAIliS SKUX BU3HAYAETHCSA KOJBOPOM HACIHHS Ta MPSMO BIUIMBAE HAa HOTO TMOXKHUBHY W
(GyHKIIOHAJIBHY LIHHICTb.

Jlist mpoBeAieHHST TOCTiKeHh MOPG0di310J0TIUHNX, 010XIMIYHUX 1 TEXHOJIOTIYHUX BIIACTH-
BOCTEM HACiHHS COYEBHIIl BUKOPHCTOBYBAJIWCS CTaHIApTH, METOAU Ta HOPMH, 3aTBEP/IKEHI B
JepKaBHUX CTaHIapTax YKpaiHu, 10 J103BOJISIE 3a0€3MEUYUTH HAYKOBY TOYHICTH Ta CTaHAAPTH30-
BaHi npouexypu [18-20].

VY nociiax BUKOPUCTOBYBAJIM HACIHHS PI3HUX BUIIB COUYEBHIIL, IO PI3HATHCS 3a0apBIICHHAM
(uepBOHa, 3eleHa, YOpHa, KopuuHeBa). Hacinus Oyno BimiOpano BigmoBigHo mo Bumor JICTY
4413 :2005 1 ICTVY 4916 : 2008 [21, 22]. Mopdomoriuni BiracTuBocTi — (Hopmy, po3mip, KoJIip,
TEKCTYpy OIIHIOBJIIA 3a JOMOMOTOI0 MIKPOCKOMIi Ta IHIIUX BHUMIPIOBAJIBHUX METOJIB, IO
BiamoBigaroTh BuMoram ISO 9796 : 2000 [21]1 JICTY 4413 : 2005 [22].

[IpoBenenuii aHayi3 BMICTY Xap4yOBUX BOJIOKOH 3acCBIIYMB CTaTUCTHYHO JOCTOBIpHI
MiXBHIOBI BiMiHHOCTI (p < 0,0001). HaiiBuiuii piBeHb KJIITKOBUHHU BHUSBIIEHO Y KOPUYHEBOI COYE-
Bui (6,0 = 0,4 %), uo0 BU3Ha4ae ii AOUUIBHICTh JIJI1 BUKOPUCTAHHS B pallioHax (yHKIIOHAJILHOTO
XapuyBaHHsI, 30KpeMa Ui 30aradeHHs IPOAyKTIB XapuOBUMH BOJIOKHAMH. JKOBTa cOueBUIIS HABMAKU
XapakTepusyBajiacsi HaWHIKYMM mokazHUKoM (3,8 £0,2 %), 110 YacTKOBO TMOSICHIOE TiI HIXKHY
KOHCHUCTEHIIIIO ITiCIIs TepMIYHOT 00pOOKHM Ta HMXKYY CTPYKTYPHY IIUIBHICTh KIITUHHUX CTiHOK.

MopdomeTpuyHuii aHami3 3acBiUMB, L0 3elieHa COYeBMIS Mae HaibOimpmry macy 1000
HaciamH (55,2 £2,3 1), 10 MOkKe OyTH TEXHOJOTIYHO BUT1IHUM ITi/T YaC MEXaHIYHOTO COPTYBaHHS
Ta KaOpyBaHHs HACIHHS.

’Kosta ¢opma BifgzHauanacs HaWMEHIIUM 3HAYEHHSM IbOTO TMoka3zHuka (38,9 + 1,7 1), mo
3YMOBJICHO ii JpiOHO3EPHHUCTOI0 MOP(OCTPYKTYporo. BusiBieHa pi3HHLS MK BUAAMHU € CTaTHC-
TUYHO BHCOKOIOCTOBipHOIO (p <0,0001), mo Bka3dye Ha BHpakeHI MOP(OIOriuyHi 0COOIMBOCTI
JOCITIJIPKYBAHOTO MaTepiaiy.

AHami3 BMICTY XHpPOBOi (pakiiii MoKaszaB, 10 YOPHA COYCBHUII XapaKTEPU3YETHCS MaKCH-
ManbHUM piBHeM xkupiB (1,5 £ 0,1 %), mo mMoxe OyTH MOB’S3aHO 3 OUIBLI IHTEHCUBHUM JIMIIHUM
O0OMIHOM 1 3yMOBJIFO€ BUPKEHUM CMaKOBHM Mpodiik miei popmu. HaifHmwK41 MOKa3HUKW BCTAaHOB-
neHo y xopuuHeBoi coueswni (1,1 £ 0,1 %), 10 MOke BIJTMBATH Ha 3HW)KCHHS €HEPTreTUYHOI IIiH-
HOCTI 3epHa. BusiBNeH1 BiAMIHHOCTI € cTaTUCTHYHO 3Hauymumu (p = 0,0247).

Boanouac uopHa coueBHI MPOJEMOHCTpYBaja HAaMBHILY AaHTHOKCHJIAHTHY aKTHUBHICTh
(18,1 £ 0,9 Mr/100 T), mo BKazye Ha MABUIICHUN BMICT ()EHONBHUX CHONYK 1 modidenomnis. e
BH3HAYae il MOTEHIIIIHY I[IHHICTD 5K JpKepesa 010JIOTTYHO aKTUBHUX KOMITOHEHTIB, MPUIATHUX JJIS
BUKOPUCTaHHA y BUPOOHMIITBI ()YHKIIOHATBHUX XapYOBUX MPOIYKTIB 1 HyTPHUILIEBTHUKIB.

Bcranosneno noctosipHi (p < 0,05) Mi>KBUAOBI BiIMIHHOCTI Y TPUBAJIOCTI TEIIOBOI 00pPOOKH
Ta Koe(ilieHTI po3BaplOBaHHS COYEBHIII, 10 3yMOBIEHO MOP(OJIOTIUHUMH Ta CTPYKTYPHUMH 0CO0-
JUBOCTSIMH HaciHHS. TpuBasicTh BapiHHS BapiloBasia B IIMPOKUX Mexkax — Bix 18,3 mo 72,5 xB, Tom1
SIK KOe(iIliEHT po3BaproBaHHs 3MiHIOBaBcs Bia 1,2 10 2,3.

[TopiBHsIIbHA XapaKTEPUCTHKA MTOKa3aa, 110 YePBOHA COUYEBHUIIS MaJla HAWMEHIIIUNA Yac BapiH-
Hs (18,3 xB), BUCOKY BOJIOMOMNIMHANBHY 3AaTHICTh (125,8 %) Ta HalOULIBLII BTpaTH CyXoi Macw
(6,8 %), 110 BKazye Ha 11 CXUIBHICTD 10 MIBUIKOTO PO3M’SIKIICHHS IiJ 4ac TepMiuyHOi 06poOku. Lli
BJIACTUBOCTI POOJIATH ii TEXHOJOTIYHO MPUIATHOIO JIJISl BATOTOBJICHHS MIOPENOIOHUX CTPaB 1 CyMiB.

’Kosta dopma Mana BUCOKMU Koe(iliEHT po3BapioBaHHS (2,3) 3a MOMIPHOTO 4Yacy BapiHHS
(20,5 xB), 0 pOOUTH i1 MEPCIIEKTUBHOIO ISl BUTOTOBIICHHS CTPaB 13 M’ SIKOI0 KOHCUCTEHITI€0. Kpim
TOr0, BCTAHOBJICHO Bapiallito 010XiMIYHUX MapaMmeTpiB 3aJEKHO BiJ 3a0apBIECHHS HACIHHS: BMICT
cuporo Oinka 3MiHIOBaBcs B Mexax 17,2-23.5 %, mo BigoOpakae Sk T€HETUYHY CHEIU(IYHICTD,
TaK 1 MOTEHIIHY aJaNTHUBHICTh PI3HOBUIIB COYEBUIl JIO YMOB BHUPOIIYBAHHS Ta TEXHOJOTIYHOT
00poOKwH.
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BILJIUB BYP’SIHIB HA TIPOJYKTHUBHICTH KBACOJII 3BUYAMHOI
(PHASEOLUS VULGARIS L.)

C. O. PemeHIOK, KaHAMAT C.-T. HayK,
0. O. BiTok, acriipant
ITncmumym Gioenepeemuunux Kyaomyp i yykposux oypsaxie HAAH, m. Kuis

KBacons 3Buuaiina (Phaseolus vulgaris L.) € oqHi€0 3 HaBaXIUBIIIMX 0000BUX KYJIBTYp Y
CBITOBOMY 3€MJIEPOOCTBI, III0 Ma€ 3HAYHE MPOJIOBOJIbYE Ta CKOHOMIYHE 3HAYCHHS. BoHA € 1IHHUM
JDKEPEIOM POCIMHHOTO O171Ka, BiTaMiHIB 1 MiHEpaiB, a TAKOXK BiIIrPae KIIOYOBY POJIb y CIBO3MiHAX
3aBASKH 3JaTHOCTI 70 Oiosoriunoi aszordikcarii. He3Baxkaroun Ha BUCOKHHA TOTEHITIAT
YpO’KalHOCTI, pealbHi MOKAa3HUKU MPOJYKTUBHOCTI YacTO OOMEXYIOTHCS HH3KOI a0lOTHUHUX 1
OloTmuHUX (AKTOPIB, cepel SKUX POCIMHH-OYp’SHH € OJHUMU 3 HAHOUIBII IIKOAOYMHHUX.
KoHKypeHTHI B3a€EMOBIIHOCHHM MK KBAacoJIel0 Ta Oyp’sHaMH MOXYTh IPOSBISATHCA Ha Pi3HUX
eTamax BereTarii Ta BIUIMBATH HA YPOXKAWHICTH 1 SAKICHI MOKa3HUKHA KynbTypH. [IIkomounHHICT
Oyp’siHIB y mociBax KBacoJli € 6araroakTOPHUM MPOIECOM, IO BKIIIOYAE MPSIMYy KOHKYPEHIIIO 32
KUTTEBO BAXJIMBI PECYpPCH, MPUXOBAHWUN XIMIYHHMM BIUIMB (AJI€JIOMATII0) Ta HENPSMHUKA BIUIUB HA
610J10T14YHI MpoLecH KyJIbTypu. PO3yMiHHS IIMX MEXaHI3MIB € KPUTHYHO BAXKIUBUM JUIS PO3POOKU
e(eKTUBHUX METO/IIB KOHTPOJIOBaHHS Oyp’ sTHIB.

Memoto oocnidscenv Oyno BCTaHOBHTH BIUIMB 1HOKYJISALII HACIHHSA Ta PI3HUX 3aXO[iB
KOHTpOJIIO Oyp’siHIB Ha piBeHb 3a0yp’ SHEHOCTI, PICT, PO3BUTOK 1 (POpMyBaHHS BpPOKAHHOCTI
kBacoi ‘binocHixkka’ B ymoBax [IpaBobepexxnoro Jlicocteny Ykpainu.

PesyabTaTé Jo0c/aisKeHb. YCTaHOBJICHO, IO IHOKYJIAIIS HACIHHS Ta 3acTOCYBaHHS
repOILMIiB ICTOTHO BIUIMBAJIM HAa MOKAa3HUKH POCTY, Oiomacy i BpOXaiHICTh KBacoji COPTY
‘binocHikka’ (Taba. 1). ¥ KoHTpoapHOMY BapiaHTi 0€3 1HOKYJIAIII Ta TepOIluIiB CrocTepiraiacs
Haii0inbIma 3a0yp’sHEHICTh MOCiBiB — 118 mT./M?, 110 HEraTMBHO IO3HAYAJIOCS HAa POCTOBUX
nporecax. Bucora pocnun cranoBuia juiie 48,2 cm, 6iomaca — 9,6 r/pocivHy, a BpOKaiHICTh —
2,12 1/ra. 3acTocyBaHHsS 1HOKYJISIHTIB CIPHSUIO TOKPAIIEHHIO POCTOBHUX MOKAa3HHWKIB HAaBITh 3a
BIJICYTHOCTI XIMIYHOTO KOHTpOJItO Oyp’siHiB. Tak, y BapianTi 3 Bukopuctanusm Jlerym dikc Bucora
pocnuH 360inbmmIacs a0 54,6 cm, 6iomaca — o 12,8 r, a ypoxkaitHicth — 10 2,45 T/ra, Mo Ha
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15,6 % BuIle MOPIBHAHO 3 KOHTpoJieM. Jlenio HukK4i MOKa3HUKU OTPUMAHO 3a 00poOku bioiHOKy-

nsHaToM-bTY, ne ypoxaitnicts cranoBwia 2,32 1/ra. HaiiGuibmie 3MmeHmeHHs 3a0yp’sSTHEHOCTI

3abe3neurm repOinuau. 3a 3acrocyBanusa ['E3AT'AP/] 500 FW (3 n/ra) rycrora Oyp’siHIB 3MEH-

mwmiacs y 3,7 pasa MOpPIBHSAHO 3 KOHTPOJEM, a YpOKaWHICTh migBummiacs 1o 2,76 1/ra. Buko-

pucranus Kopywm (1,25-2,0 n/ra) + [TAP Metonar (1,0 5i/ra) mamo cxoxwuit pe3ynbrat — 2,84 T/ra.
Tabnuys 1

BruiuB iHOKYJIsIIil HACIHHA Ta 3aX0AiB KOHTPOJIIO Oyp’siHiB HA 320yp’AHEHICTh,
picT i BpoxkaiinicTs kBacoJi ‘binocnikka’ (JIII «KcaBepiBka 2», 2025 p.)

I'ycrota | Bucora | biomaca, | VYpoxkaii-
Bapiant nocniny Oyp’siHiB, | pOCIHH, | T/poci. | HICTh, T/Ta
mT./mM? cM

be3 iHokymsmii, 6e3 repOiruaiB (KOHTPOJIb) 118 48,2 9,6 2,12
IHOKy.H}II'{T Ht?ryM ®ixkc (225-250 r/1), 112 54.6 12.8 2,45
0e3 repOinuIiB

bioinokynsaat-BTY (2 kr/T), 6€3 repoinuain 115 52,3 11,9 2,32
TESATAPI 500 FW (3 w/ra), 32 604 | 156 2,76
0e3 1THOKYJIAIIIT

'E3AT’AP]J] 500 FW + Jlerym ®ikc 28 65,1 18,4 3,0
KopyM (1,25—% n/ra) + [TIAP Meromnar (1 n/ra), 2 61.0 161 2.84
0e3 1HOKYJIAIII]

Kopywm + Metonar + Jlerym ®ikc 18 66,3 19,0 3,12

[ToenHanHs 1HOKYJIAMIT 3 TepOIMMIHIUM KOHTPOJIEM BHSBUJIO cHHEpriunmii edext. HaitBurri
MOKAa3HUKU POCTY Ta MPOXYKTHBHOCTI Big3HaueHo y BapiaHTax ['E3AT'API + Jlerym @ikc Ta
Kopywm + Metomnar + Jlerym ®ikc. [Ipu mpomMy BrcoTa pociuH ctaHoBuja 65,1-66,3 cMm, 6iomaca —
18,4-19,0 1, a yposxkaiinicTs fgocsrana 3,0-3,12 1/ra, mo nepeBuirye KoHTpoib Ha 40—47 %.

BucnoBku. IIpoBeneHi mOCHiIKEHHS TMOKa3alu, IO TOEIHAHHS IHOKYJAIII HACiHHS 3
e(pEeKTUBHUM KOHTpOJieM Oyp’sHIB € OJHUM 13 KJIIOUYOBHX YHMHHHUKIB ()OPMYBaHHS BHCOKOI
MPOYKTUBHOCTI TOCIBIB KBAcoJIi. 3a pe3yJbTaTaMH CIIOCTEPEKEHh BCTAHOBJICHO, IO B KOHTPOJIb-
HOMY BapiaHTi, Ie HE 3aCTOCOBYBAJIM 1HOKYJISIHTIB 1 repOiluIiB, criocTepiranacs HaaMipHa 3a0yp’s-
HeHicTh (118 mT./M?), iKa CyTTE€BO MpPUTHIYYBaja pIiCT POCIWH, 3HWKYBala ix 6ioMacy Ta Bpoxaii-
HicTh. Lle CBIAYMTH MpPO CHIBHY KOHKYPEHTHY [if0 Oyp’siHIB 3a BOJOTY, CBITJIO 1 IOXKHBHI pedo-
BHHH, 0COOJIMBO Ha PaHHIX eTarax po3BUTKY KyabTypu. Haitbinbm epeKkTUBHUM BapiaHTOM TEXHO-
jorii st kBacousi ‘binocHikka’ € iHOKyJsmist HaciHHA mpenapatoM Jlerym ®ikc y moenHaHHI 3
3actocyBanHsM repoOinuaiB [E3ATAPJ] 500 FW a6o Kopym + Metomnar, 1o 1ae 3Mory miABUITUTH
ypoxaitHicTh KynbTypu Ha 40—50 % MOpIiBHSHO 3 KOHTPOJIHHUM BapiaHTOM Ta 3a0e3ledye OITH-
MaJbHUN OanaHc MK O10JI0TTYHUMU 1 XIMIYHUMH YHHHUKAMH MTPOAYKTHBHOCTI.
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OCOBJIMBOCTI BUPOILIIYBAHHS CAJUBHOI'O MATEPIAJTY
MICKAHTYCY I'l'AHTCBKOTI'O

O. M. BopobiioB, acmipaHnr,
0. M. I'anKeHKo, IOKTOp C.-T. HAYK
Incmumym 6Gioenepeemuunux Kyromyp i yykposux oypsaxie HAAH, m. Kuis

3MiHa KJIiMaTy BBa)XKA€ThCS HAWOUIBIION TJIO0ATHHOIO 3arpo30l0 CTAIOMY PO3BHTKY [4].
OuikyeTbCs, WO MIABUINCHHS BHUKOPUCTAHHS BIJHOBIIOBAHMX JDKEPEN EHEPrii JIOMOMOXKe
NOM’SIKIIMTH 3MIiHY KJIIMaTy Ta MiJBUIIMTH €HepreTuyHy Oes3mexy [9]. YHacHigok KIIMaTHYHHX
3MIH TPUPOJHA POCIUMHHICTD 1 KYJbTYpPHI TOCIBM 3a3HAIOTh 3POCTAIOYMX PHU3HKIB IMOCYX 1
eKCTpeMajbHUX MOTOAHMX siBHIIL [3].

BupomiyBaHHs €HEpreTMUHUX KYJIbTYp PO3IJISAAEThCS SK IEPCIEKTUBHE PILLIEHHS IS
Maii0yTHBOTO, OCKIJIBKM BOHO 3a0e3leuye HEeHTpalbHEe, YUCTE Ta BiJHOBIIOBAHE JDKEPENO €Heprii
[5]. ¥V mentpi mochipkeHb OCTAaHHIX POKIB ONMUHWIKCS OaraTopiyHi 37aKOBI KYJbTYPH JIPYTrOro
MOKOJIHHSA, SKi OYIKyBaHO CYTTE€BO CIPHATUMYTh JIOCATHEHHIO IIJIeHl 31 CKOPOYEHHS BHKHJIB
napHuKoBuX rasis [10].

[TopiBHSIHO 3 MPOJIOBOJILYUMHU CUCTEMAMU Ta TUTIOBUMH OJTHOPIYHUMH KYJIbTypaMH, BUPOILY-
BaHHS KOPEHEBUIHUX OaraTOpiYHUX TpaB IMPOIOHYE CTaly albTepHATUBY. BOHO 3HMXKYE KOHKY-
PEHIIIIO 32 3eMIIIO, 1110 BUKOPUCTOBYETHCS Il BUPOOHUIITBA XapyiB, Ta BOJHOYAC 3MEHIIYE HETaTHB-
HI BIUIMBH Ha MTPOJIOBOJILYY O€3MEKY, BUKHIN MTAPHUKOBHX Ta3iB 1 BTpaTy Olopi3HOMaHITTS [7, 1].

LlinecnpsiMoBaHE BHPOIIYBAHHS LIBHUAKOPOCIUX €HEPreTUYHHUX KYJIbTYp MOXKE 3a0€3MeUUTH
3pOCTaHHS YaCTKH BIJTHOBIIOBAHMX JDKEPEN €HEPTii Ta CIPHUSITH CTAIOMY PO3BUTKY PETiOHIB [6]. ¥V
paMKax eHepreTUYHOro Mepexoay OYiKYeThCS 3HAUHE PO3LIMPEHHS TUIONT i KYJIbTYPaMu APYToro
nokoiHHA [2]. Taki pocnuHM MalTh 3HAYHO HIKYY MOTpeOy B pecypcax, MPOIyKYIOTh OLIbIIe
€Heprii Ta BUKUIAIOTh MEHINE MAPHUKOBUX Ta3iB 3 reKTapa, HK OAHOPIYHI MPOJOBOJIbYI KYJIbTYPHU
[8]. Onniero 3 HAWOLIBII TMEPCTICKTUBHUX OaraTOpivyHUX 3JaKOBUX O10€HEPTETHYHUX KYJIBTYP €
MICKaHTYC rirantcekuit (Miscanthus * giganteus J.M.Greef & Deuter ex Hodkinson) [15, 13].

OCHOBHUM CHOCOOOM CTBOpPEHHS IUIAHTAIii MICKAHTYCy TIraHTCHKOTO B IPOMHCIOBHUX
MacmTabax € BUCAIKyBaHHS PU30M — YaCTHH KOPEHEBUINA, SAKi MICTATh OpyHbKH. Puzomu otpu-
MYIOTh 13 OJTHO- a00 JBOPIYHHUX POCIIMH MICKaHTyCy. BUKOITyBaHHS MaTOYHHMX KOPEHEBHII MiCKaH-
TyCy IIPOBOJSTH, SIK MPABHIIO, HaBeCHI, Oe3nocepenubo nepen camainasaM (111 gexama 6epesnst — 11
JIeKaJia KBITHS) 3aJIEKHO BiJl TTIOTOJHUX YMOB IOIEPEAHBO 310paBIy Ha3eMHy Olomacy. Bukomasi
MaTOYHI KOPEHEBUIIA MICKAaHTYCY TiraHTChKOTO PO3AUISIOTH Ha PU30MH 1 30€piraroTh 10 CaIiHHS,
ane He Oinpme 14 mi6. Po3mineHHsT KopeHeBHIN MpOBOAATH BpyuHy [15, 13]. Puzomm 3HauHO
BIPI3HAIOTECA MK c00010 3a (hOpMOIO 1 po3MipamMH OpPYHBOK, 11O HE A€ MOXKJIMBOCTI aBTOMa-
TU3yBaTH TPOLIEC iX caaiHHA 03 MONEPEIHHOT0 PyYHOTo KambpyBanHus [ 14].

[Ticns po3aiieHHsT KOPEHEBUI MICKAHTYCy TOTOBI JO CaJiHHS PU30OMH CKIAJalOTh Ha
MOTIETHJICHOBY TUTIBKY 1 3MOYYIOTh, 1100 BOHM HE TEpecHXalau. 3BEepXy iX BKPHUBAIOTH I1HIIOKO
TUTIBKOIO, 3a0€3MEeYMBIIM TAaKUM YMHOM BOJIOTE CEPENOBHINE, A€ PU30MH OyayTh 30epiraTuch 0
CaJiHHSA, TaK SK CyXi PU30MH BTpAyarOTh 3/JaTHICTH IO MPOPOCTAHHS, OCOOJMBO 3a TMOCYIUIMBOI
BeCHH. Y pa3i 30epiranHs pu3oM y MpHUMILIEHI TeMIlepaTypa MoBiTps Mae OyTH B Mexax BiJ +4 1o
+15 °C. Huspki Temmeparypu NpU3BEAYTHh 0 MiAMEP3aHHs, IO IMOJOBXKYE Yac MPOPOCTAHHS 1
3HUXKYE TIOJIbOBY CXOXKICTh PU30M. 3OUIBIICHHS TEMIIEpaTypH MiJ yac 30epiraHHs BIpomoBx 10
110, TPU3BOJUTH O MPOPOCTAHHS PU30M, BHACTIOK YOTO TiJ Yac CaAiHHSA MPOOYHKEHI OpYHBKH
MOKYTh TPAaBMYyBaTHCh, 1110 HEFaTUBHO BILJIMBAE HA iX MpopocTaHHs [15].

3a HasBHOCTI CTAI[lOHAPHUX CXOBUII 3 PETYJHOBAaHUM TEMIEPATypPHUM PEKHUMOM, 3 METOIO
3MEHIIIEHHSI Yacy Ha MiATOTOBKY CaJMBHOrO MaTepially HaBecHI abo 3a IHIIMX OpraHizaliiHo-
(hiHAaHCOBHX yMOB, BUKOIYBaHHSI MAaTOYHMX KOPEHEBHUII] MICKAaHTYCy MOHA MPOBOJAUTH BOCEHH (y
II-IIT mexami nucTomaga 3ajJeKHO BiJf MOTOJHUX YMOB) 1 B)KE HaBECHI, Oe3MOCepenHBO TMepes
CaJIHHAM iX PO3AUISIOTH HA PU30MH, SIKi 30epiraroTh 10 camiHHs [15].

MartepHHCbKiI pU30MH Pi3HOT BEJIMYMHUA OOYMOBIIOIOTh HE TUIBKU PI3HHUIIO B HOPMi BUTpaT
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CaMBHOTO MaTepiayly, ajie 1 BpOXKalHICTh cyxoi Oiomacu. Tomy HeoOXimHO (hopmMyBaTH OIHO-
piAHUI caguBHMI Martepiajl 3a Macol Ta KUIbKicTio OpyHbok. Ilim 9ac po3aiieHHs MaTOYHHUX
KOPEHEBHUIIl MiCKaHTYCY TIFaHTCHKOTO OTPUMYIOTh PU30MH JBOX (HDOPM: JIIHIMHOI Ta pO3raTyKEeHOi.
["'010BHOI0 BHMOTOIO JI0 CaJMBHOTO Marepialy € KUIbKICTh MOTEHIIMHHUX OpPYHBOK, SIKI MOXYTb
IpOpoCTH. IX KinbKicTh Mae GyTH He MeHIle 4—8 mIT. Ha OfHii pu3omi [15].

Puzomu maroth OyTy 3aBIOBXKH 5...15 cMm Ta Macoro 20...30 r. Pusomu miniitHOT dopmu €
OUTBII MPOAYKTUBHUMHU TOPIBHSIHO 3 PU30MaMH po3rainykeHoi ¢opmu. Lle MmoscHIOETBCS THM, IO
Ha OJMHMIII0O MacH y pHU30M JiHIHHOI GopMH mpuragae OUIbIIE CIUITYUX OPYHBOK 1 MOKUBHUX
pedyoBHUH. Y ACSIKUX BHITQJIKaX, SKIIO PU3OMH MICTATh Mally KUIBKICTh OpYHBOK a00 MiCIsl MOALTY
YaCTUHM KOPEHEBHUINA Ha JBI PHU30MH, KUIBKICTH OpyHHOK Ha 000X pu3omax OyJe HHU3BKOIO
(mepeBaXkHO JUTsl pU30M po3raimykeHoi opmu), ix maca moxe nepesurryBatu 30 r [14].

ITix yac po3pi3aHHs KOPEHEBUII HA PU30MH CIIiJI [1aM’ATaTH, 10 00MEXyBaJIbHUM (HakTOpoM
€ PO3MIp CaaUIBLHOTO amapary, ToOTO MaKCHMaJIbHUN PO3MIp PU30MH HE IMOBHHEH TEPEBUIIYBATH
PO3Mipy MOTEPEYHOro Nepepizy caauIbHOI TPYOH, 1100 3armo0irTu 3acTpsAranHio B Hiil puzom [13].

[Tin wac mepe3uMiBIi MaTOYHI KOPEHEBHUIA MICKAaHTYCY MOXYTh OYTH IOIIKOIKCHI HU3b-
KUMHU TeMmIeparypaMu. SIKI0 KOpeHEBHUIIa MOIMIKOKeH1 Oinbiie HiX Ha 80 %, To iX BHOpaKkoBy-
I0Th, B IHIIIOMY BHIIQJIKY YPaKEHY YaCTHHY KOPEHEBHIIA BHIYYalOTh, & PEIITY — IUJISITh HA PU3OMH.

VYnponosx 30epiraHHs B CTaI[iOHAPHUX CXOBHIIAX KOPEHEBHIA MICKAHTYCY TiraHTCHKOTO
MOXYTh ypakaTHCsi XBopoOamu (THUJISIMH) a0o mepecuxaTH. MacoBa 4YacTKa TaKWX PH30M HE
noBuHHa nepeuinyBatu 0,5 % Bix 3aranbHoi Macu. OKpiM TOTO, PU3OMHU MOXYTh OYTH TOIIKO/-
KEH1 MEXaHI4YHO, NIKITHUKaMu a0o0 rpusyHamMu. YacTka Takux pu3oM Mae O0yTu He Ounbiie 5 % Bia
3aranbHOi MacH. [TomKkoKeH1 pu30Mu BUOPAKOBYIOTb.

JInsi  TIABMINEHHS TIOKA3HWKA TPYDIKUBIIOBAHOCTI PHU30MH MICKAHTYCy TiraHTCHKOTO
0e3mocepeIHbO Tepe]] CaAiHHSA OOpOOJSAIOTH PEryIATOpaMU POCTY Ta TMOXHBHUMHU PEUOBHHAMU
[11]. Lle cipusie He muIe Kpaliiii piBHOMIPHOCTI pO3MOIiTy POCIMH Ha IUIONII, alle i 3abe3meuye ix
NOTPIOHUMH MIKpPO- Ta MAaKpOEJIEeMEHTAaMH Ha MOYaTKOBHX €Tamax pocTy 1 PO3BUTKY. BigmiueHo
MO3UTHBHUN BIUIMB TI03aKOPEHEBOTO IMi/DKUBJICHHS POCIWH MICKaHTYCy TiraHTCBKOTO Ha IX
NPOAYKTUBHICTD. [l0o3akopeHeBe BHECEHH MAaKpO- Ta MIKpOEJIEMEHTIB 3HAUHO MiIBUIIYE PIBEHb 1X
3aCBOEHHS POCIWHAMU MICKAaHTYCYy TIraHTCHKOTO, CIpPHsIE TiABUIICHHIO BPOXANWHOCTI CyXoi 0io-
MacH Ta ii eHepreTU4Ho1 IiHHOoCTI [16].

VYeci i 3axoau Oyiu CIIpsSIMOBaH1 Ha MIBUINECHHS TPOTYKTUBHOCTI CyX0i O10MacH MiCKaHTYCY
riraHTCHKOTO, 5IKA BUKOPUCTOBYETHCS B SIKOCTI CHPOBHHM JUIi BHUPOOHMLTBA PI3HUX BHJIB
OlomanuBa. BojHouac, moTpeOyrOTh JOMATKOBUX JOCTIIKCHb IMUTAHHS YJIOCKOHAJEHHS TEXHO-
JIOT1YHUX MPOLECIB MiJ Yac 3aKJIaAaHHsI MAaTOYHUX IUIAHTALIl MICKAHTYCY TiraHTcbkoro. OcobmuBy
yBary CIiJi 3BEpHYTH Ha BHUBYCHHS BIUIUBY (DpakIifHOTO CKJIaqy PH30OMIB Ta iX IMepeacaaruBHOT
MiArOTOBKH, 3aCTOCYBaHHS TMO3aKOPEHEBUX IMi/DKUBIEHb Ta MDKPAIHUX OOpOOITKIB ((hopMyBaHHS
rpe0eHiB) Ha MPOAYKTUBHICTh CAIUBHOTO MaTepialy MiCKaHTYCy riranTchkoro [13].
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OCOBJIMBOCTI ®OPMYBAHHS BETETATUBHOI MACH BEPEU
3AJIEZKHO BIJI EJJEMEHTIB TEXHOJIOT'TI

B. O. laHiok, acipanT
Incmumym 6ioenepeemuunux kynomyp i yykposux oypsxie HAAH, m. Kuis

Exonoriuni Ta kiaiMaTW4yHI TPOOJEMH CIOHYKAIOTh CBITOBY CHUIBHOTY JO TOIIYKY
aJIbTEPHATUBHUX JIETKO BIIHOBIIIOBaHUX Jkepen eneprii [1, 2]. [Tapu3bkoro KJIIMaTHYHOIO YTOOIO,
patudikoBaHo YKpaiHoio, nmependadeHo y apyrid mosoBuHI XXI CTOMITTS CHOBUIBHUTH TEMIH
3pOCTaHHS TEMIEpaTypu TOBITPs A0 PiBHS, KU 3JaTHAa KOHTPOJIOBaTH mpupoxaa. s 1poro
TUTAHYETHCSl 3HU3UTH BUKUIM MApHUKOBUX Ta3iB, MIOpiuyHO 3amydatoun mo 100 mupza monapiB Ha
3aMiHy TPaaUIIMHUX HKEpe eHeprii BiAHOBIIOBAILHUMH [3].

biomerpuuni gociiKeHHS] BOCBMUPIYHUX TAaroHIB 3 TIaHTAIlid BepOu BUSIBUIIN BIIMIHHOCTI
B iX BHCOTI, niametpi Ta maci [4]. Copt ‘Inger’ maB nHaiiBumii 3HaueHHs: 6,42 M, 3,3 cm 1a 1,76 kr
BIIMOB1THO. 3HAYEHHS Oy Jemo HKIuMu 11 copty ‘Tordis’: 6,25 m, 3,1 cm Ta 1,67 xr. Bucora
iHImMX coptiB KonmBanacs Big 5,90 (‘“Warm-maz’) no 6,13 m (‘Wilhelm’), nmiametpu — Big 1,85
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(‘Gigantea’) mo 2,55 cm (‘Map3eHmiHchkmii’), a cyxa maca maroHiB — Big 0,89 (‘Gigantea’) mo
1,05 xr (‘Map3enuincekuii’). [IpogykTuBHiCTh Cyxoi 6iomacu konuBanacs Big 9,55 (‘Gigantea’) 1o
36,9 1/ra (‘Inger’) [5]. 3HauHe 3HWIKEHHS PIYHOTO MPUPOCTY Y BHUCOTY CIIOCTEPIrayiocss y BCiX
JOCHIJKYBaHUX COPTIB: uepe3 m'ath pokiB y ‘Tordis’, uepe3 worupu poku y coprtiB ‘Wilhelm’,
‘Inger’, ‘Gigantea’ ta ‘Marzencinski’, 1 depe3 Tpu poku y ‘Warm-maz’. 3HauHE 3HWKCHHS
IPUPOCTY B JiaMeTpi crocTepiranocs yepes ATk pokiB y ‘Wilhelm’, uepes tpu poxu y ‘Tordis’ i
Yepe3 YOTUPHU POKHU y pemTH [6].

JlocipkeHHsT TPOBOAMIIM 3 JBOMA BHJIAMH EHEPreTHYHOI BepOM YKpaiHCHKOI CEeeKIlii:
TputnuuHKoBa (Salix triandra L.) ‘llandunsceka’ 1 npytoBumnHa (Salix viminalis L.) ‘30pyd’.
Opurinaropamu copty ‘30pyd’ € [HCTUTYT Oi0€HepreTHYHUX KYIbTYDp 1 IykpoBHux OypskiB HAAH i
[Tandunbscrka pocmigna cranmisit HHIL «Iacturyt 3emnepo6ctBa HAAH». IlonwoBi mocaigm
MIPOBOJIMIIM HA JIOCITITHOMY MO [HCTUTYTY Gl0€HepreTHYHUX KyJIbTyp 1 IykpoBux OypsikiB HAAH
(c. KcaepiBka 2, KuiBcrka 00:1.) ynpomox 2023—2025 pp. sike po3MillieHe B IICHTPAIbHIN YacTHHI
ITpaBobepesxHoro Jlicocteny Ykpainu, B 30HI HECTIHKOTO 3BOJIOKEHHS. JlOCHiKEHHS IPOBOIUIIN 3
pOCIIMHaMH BepOW JPyroro HHKIY POCTY 1 pPO3BHUTKY (4—5-ti poku Bereramii). st camiHHs
3aroTiBJIIO JKUBIIIB MPOBOAMIN BOCEHHM Ta HaBECHI, ki Oynu BucamkeHi B kBiTHI 2020 p. Ilicns
TPHOX POKIB BereTallii OyJio 3/IMCHEHO CKOIIYBAaHHsS €HEPreTHYHOI BEpOM Ta MPOBEICHO ITiJKUB-
JICHHS POCJIHMH aMiaqHOIO CENITPOI0 3 HOPMOIO BUTpaTu Nios Mepe]; IOYaTKOM HOBOT'O BereTarliii-
Horo niepioay. [IpupicT Gi10OMETPUYHHMX MOKA3HUKIB €HEPTETUIHOI BEPOU MPOBOIUTH IMUISIXOM BHUMI-
PIOBAaHHSIM BHCOTH Ta JiaMETPy MaroHiB Ha OJHY 1 Ty X JaTy KOXKHOTO MiCALs TOYMHAIOYH 3 TPABHS
710 3aKIHYCHHSI BETE€TAIIIHOTO TIEPIOTy.

BarajpHa moma AiNSHOK — 990,88 M?, MOBTOPHICTP — YOTHpPUKpaTHA. Po3MilieHHS
BapiaHTIB Ta MOBTOPEHb — PAHIOMI30BaHE.

30Ha HECTIHKOTO 3BOJIOKEHHS, N1€ MPOBOIMIN JOCHIDKEHHS, XapaKTepPU3Y€EThCS IMOMIPHO
KOHTHUHEHTAJIbHUM KJIIMaToM. Penbed mociaigHoro mosist cIaOKOXBWISICTHN pPIBHHHA 3 HEBEIUKHM
HAXUJIOM IOBEPXHi. IPYHT IOCIHIZHOrO IO — YOPHO3EM THIIOBUM BHIIYTYBAHHWMH, CEPEIHBO-
MIHOOKHUM, MaJIOTYMYCHUH, TPyOOIMITyBaTO-JIETKOCYTJIMHKOBHM Ha KapOoHaTHOMY Jieci. Bwict
rymycy — 2,64 % (3a Tiopinua), pyxomux gopm pochopy Ta oOMiHHOTO Katito (3a UupuKOBUM) —
BianmoBigHo 180 Ta 160 Mr/kr, BMICT a30Ty, 110 JIETKO TiapodizyeThbes (3a Kopabinmgom), — 280 mr/kr.
Kucnotnicts rpynty (pH) — 6,6. 'mubuna rymycosoro ropuzonty — 100—120 cm.

[Torogui ymoBu Beretartiinoro mnepiogy y 2023—-2025 pokiB 3a TeMIIepaTypHUM PEKUMOM
OyB CIIEKOTHUM cepeHs 1000Ba TemmepaTypa noBiTps cranomia 15,34—-16,45 °C ta nepeBuiy-
Bajla cepeaHe OaraTopiuHe 3Ha4yeHHS Ha 2,74-3,85 °C, a 3a BOJ0r03a0e3MneueHiCTIO 111 POKU Oyu
3aCylIUIMBUMH, AedinuT Bojoru craHoBuB 150,8—154,81 MM. JleinuT BOJIOTH HETAaTUBHO BIUIMHYB
Ha PICT Ta PO3BUTOK POCIIHH.

Cratuctuuny OOpoOKYy €KCIIepHMMEHTAIbHUX IaHUX 3A1HCHIOBAIM METOIOM JAHUCIEPCIHHOTO
aHai3y 3a MerogoM dimepa 3 BUKOPUCTAHHIM METOJIMYHUX PEKOMEHaIi [7].

BcraHnoBieHo, 1OCTOBipHE 301IbIIEHHS! BUCOTH TIATOHIB 3aJIe)KHO BiJ] 3aCTOCYBaHHS IT1IKUB-
JIEHHS aM1a4HOIO CEJIITPOIO0 000X COPTIB EHEPTeTUYHO1 BEpOH SK Ha MOYATKY, TAK 1 [0 3aBEPIICHHIO
BereTallii He3aJeXHO BiJl CTPOKY 3arOTiBIIi KHBIIIB.

Tak, Km0 Ha TMOYATKy BereTailii BHCOTa IMAaroHIB 3a MIHKUBICHHS POCIUH COPTY
‘Ilandunbchka’, sIKi BHPOIIEHI 3 JKHUBIIB 3aroTOBJICHHX BOCEHHW 30inbimmiacs Ha 8,3 cMm, a
3arotoBiaeHnx HaBecHI — Ha 17,41 cm (HIPo,0s xo6puea = 3,70 cM), TO Ha KiHelb Bereramii i
MOKa3HUKHU 30UIBIIMIINCS, BIIMOBIIHO HA 26,8 Ta 16,63 cM. AHAJIOTIYHI pe3yJbTaTH OTpUMaHi 1O
copty ‘30pyu’ (HIPoo5 noopuea = 6,96 cm). [lominbHO 3a3HauMTH, L0 Ha MOYATKy Bererarii
IHTEHCUBHICTh MPUPOCTY BUCOTH MAroHiB 3HAYHO OUTBIIOK Oyma B copTy ‘30pyd’, MOPIBHSHO 3
‘[Tandunbcrka’, ska B KOHTpoi ctaHoBmia 7,13 ta 7,99 cM, a 3a mipkuBiaeHHs 1o00puBamMu — 3,56
1 12,18 cm. BogHouac B KiHIII BereTallii aHAJIOT19HOT 3aJIeKHOCTI HE BUSBIICHO. 3aJIeXKHO BiJl CTPOKY
3aroTiBJIl )KUBI[IB HE BUSIBIICHO 3aKOHOMIPHOTO 30UIBIIICHHS] a00 3MEHIIICHHSI BUCOTH IMAaroHiB sK Ha
MoYaTKy, TaK 1 B KiHII BereTauii BepOu B KOHTPOJIl — 0e3 Mi/KUBICHHS a30THUMHU T0OpHBaMHU Ta
3a 1X TIPKUBJICHHSA. AHajoriyHe 30UIBIICHHS] TOBIIMHM (JlaMeTpy) MaroHiB 000X COPTIB BepOH
BUSIBIICHO 3QJICXKHO BiJl TiPKUBIICHHS TOOPHUBaMHU.
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Tak, sK110 Ha TTOYATKy BereTallii Bepou ToBIMHA MaroHiB copty ‘[landuibchka’ B KOHTpOIT
cTanoBuia 2,64 cM (3aroTiBIis KUBIIIB BOCEHH ), TO 32 ITi[DKUBJICHHS JOOPUBaMU BOHA 301TbIIHIIACS
Ha 0,51 cm (HIPo,05 xo6puea = 0,18 cM), Ha 3akiHUeHHS BereTallii 301JIbIICHHS TOBLUIMHH CTaHOBUJIO
0,81 cm (HIPo,05 no6pusa = 0,48 cM). AHanoriuHi pe3ynbTaTi 301IbIIEHHS TOBIIMHY ITaroHiB OTPUMaH1
MIPH 3aroTiBJi JKWBIIB HaBecHi. Ha moyarky Bererarii JOCTOBIPHOI PIi3HMIN 3 MPUPOCTY TOBIIMHU
MaroHiB 3aJIEXKHO BiJl COPTOBUX OCOOJIMBOCTEH Ta CTPOKY 3aroTiBjIi KUBIIB He BUABIECHO. BogHouac
HaIPUKIHI BEereTaiii IHTCHCUBHIIIE MPOXOIWB MPHUPICT TOBIIUHU MAroHiB B copTy ‘30pyd’, HIXK
copry ‘Ilan¢unabcbka’ K y KOHTPOJI, Tak 1 3a MiPKUBICHHS T00OpUBaMH 32 000X CTPOKIB 3aroTiBili
JKUBLIIB.

YcTaHoBIIEHO, IO 3a MiJHKUBICHHS POCIUH BEpOM aMiaqyHOIO CENTITPOIO HA MMOYATKy BereTarii
3a0e3nmevrmno 30UIbIIeHHS KiTbKocTi cTteden copty ‘[landunsceka’ B 1,2—1,4, a copty ‘30pyd’ B
1,5-1,6 pa3a Oiibllie MOPIBHAHO 3 KOHTPOJIEM HE 3aJI€KHO BiJl CTPOKY 3aroTiBili KMBLIIB.

[HTEeHCHBHIIIE MPUPICT KITBKOCTI cTeben OyB B copTy ‘30pyd’, Hik copty ‘[landunbchka’ sk
B KOHTPOJI, TaK 1 3a Mi/PKUBJICHHS POCIUH N100pUBaMu. 3aJIe)KHO BijJl CTPOKY 3aroTiBJi KHUBIIIB HE
BHSIBJICHO 3aKOHOMIPHOTO 301TBIIICHHS Y 3MEHIIICHHS KUTBKOCTI cTe0es 000X COpTIB.

He BusiBIEeHO 3aKOHOMIpHOTO 301bIIEHHST 200 3MEHILIEHHS BUCOTH TAroHiB, 1X TOBIIMHH Ta
KUTBKOCTI cTe0es 3aJIe)KHO BiJl CTPOKY 3aroTiBIIi KUBINB SIK Ha MOYaTKy, TaK 1 B KIiHIIl Bererarii
BepOu. JlocToBipHE 301IBLICHHS BHUCOTH MAaroHiB, iX TOBLIMHM Ta KIJIBKOCTI cTeben 3a0e3rnednsio
T1DKUBIICHHS POCIIMH BepOU 000X COPTIB HA MOYATKY BETeTallii aMiaqHO0 CEiTPOIO.
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BIIJIMB ObPOBKH HACIHHS SORGHUM BICOLOR (L.) MOENCH.
BIOJIOTTYHUMMU ITPEITAPATAMM HA ITOCIBHI AKOCTI

L. 1. 3auaennmii, acriipant
Incmumym 6ioenepeemuunux kynomyp i yykposux oypsxkie HAAH, m. Kuis

ITociBHI SIKOCTI — CYKYIHICTh TOKa3HHKIB SKOCTI HACIHHS, IO XapaKTepHU3yIOTh HOTO
npUAaTHICTh 70 ciBOu [1]. 1o OCHOBHHMX MOKa3HHKIB BiIHOCSTH JIAOOPATOPHY CXOXKICTh, EHEPTIIO
npopocTaHHs, yucToty, Macy 1000 HaciHWH, PiBeHb BOJIOTOCTI Ta JXUTTE3AATHICTh. CaMe Bij IUX
BJIACTHBOCTEH 3HAYHOIO MIpOI0 3aJICKUTh PIBHOMIPHICTH MOSBU CXOJIB 1 MOAAIbIIa BPOXKAWHICTH
KyJbTypH. Ha mocCiBHI SIKOCTI BIUIMBAIOTH SIK 010JIOT14HI OCOOIMBOCTI COPTY, TaK 1 TEXHOJIOTTYHI YHH-
HUKH — YMOBH BHPOIIYBaHHS, CTPOKH Ta CIIOCOOU 30MpaHHs, 0cOOIMBOCTI 30epiranHs HaciHHsA [2].

ITociBHI SIKOCTI HACiHHSA, I11€ OJIHI 3 OCHOBHHUX IMOKAa3HUKIB K1 3a0€3M1eUyI0Th BUCOKY BPOKaii-
HICTh HAaCIHHS. B yMOBax pi3kux KOJMBaHb KJIIMaTy, Iepenaxy TeMIepaTyp piBHOMIPHICTh CXOIB 1
MIBUJIKICTh 1X MPOPOCTAHHS A€ MOXJIMBICTh OTPUMATH SIKICHHM BpOXail B KIHIICBOMY PE3yJbTaTi.
OnHUMU 3 KIIIOUYOBHX IOCIBHHUX SIKOCTEH HACIHHS € €HEepTis MPOPOCTAHHS 1 CXOXKICTh HACIHHA.

Copro 3Bu4YaifHE € KyJbTYpOw, IO I00pe aanTyeThCcs 10 MOCYILIMBHX YMOB 1 3JIaTHA
CTaOUIbHO TJIOJJOHOCUTH HAaBITh 32 OOMEKEHHUX PECypCiB BOJOIH. 3aBIASKU MOTYXXHiM KOpeHeBid
CHUCTEMI pOCIHHA MOXe €()EKTHBHO BUKOPHUCTOBYBATH BOJIOTY 3 TJHOIIMX IIapiB TIPYHTY, IIO
3abe3mneuye i CTIHKICTh 1O BUCOKHMX TeMmmepaTyp i Hecradi omaaiB. Copro Takox Mae HMIMPOKHN
CTIEKTp BUKOPUCTAHHS: BOHO NIPUJATHE U1l OTPUMAaHHS 3€pHA, KOPMOBOI MacH, CHJIOCY, a TAKOX SIK
eHepreTU4Ha CUPOBHHA, III0 POOUTH OO0 MEPCIEKTUBHOIO KYJIbTYPOIO B YMOBAX 3MiHM KIIiMaTy.

OnHUM 13 BOKJIMBHX €JIEMEHTIB TEXHOJIOT1l BUPOIITYBaHHS € TIEPEANOCiBHA 00pOOKa HACIHHSI
pi3HUMH TpenapaTamMi. BUKOPHUCTaHHS CTUMYISATOPIB POCTY, MIKPOEIEMEHTHHUX KOMIIO3HULIIH,
OlompernapaTiB 4M TPOTPYWHHUKIB CIPHUsS€ aKTHBaIli OOMIHHMX MpPOILECIB y HACIHHI, IiJIBUIILYE
CXOXICTb, €HEPril0 MPOPOCTaHHs Ta 3abe3neuye Kpauly CTIMKICTh O Aii MaTOreHiB 1 HECTPUST-
nuBHX (AKTOPIB cepeqoBHUIa. 3aBISKH 1IbOMY (HOPMYIOTHCS OUTBII PIBHOMIPHI CXOJH, IO TO3H-
TUBHO MO3HAYAETHCS HA NMPOAYKTUBHOCTI MOCIBIB. Y 1IbOMY JOCII/Ii 3aCTOCOBYBaJIM O10mpenpaTu —
MIKOpHU30yTBOpIOOUMiA penapat Mikodpenn i bioyap, mpenapar Ha OCHOBI BYT1ILIA.

Mikodpena — 1e npenapar Ha OCHOBI MIKOPU3HUX T'pUOiB. 3aCTOCYBaHHS LIbOTO Mpenapary
MO3UTHBHO BIUTMBAE HAa 3aCBOEHHSI MMOKMBHUX PEYOBHH 1 BOJM KOPEHEBOIO CHCTEMOIO, IPU IIBOMY
MOKPAIIye CTPECOCTIMKICTh KYyJIbTYp N0 O10THYHUX (IIKITHUKHU, XBOPOOU) Ta abioTHYHHX (ITOCYyXa)
¢dakTopiB. biouap — me mpemapaT Ha OCHOBI OIOBYruIas. 3acTOCYBaHHS JaHOTO IperapaTry
MOKpAIy€e PO3MHOXKEHIO KOPUCHOI MIKpOQIIOpH Ta MO3UTUBHO BIUIMBAIO HAa CTPYKTYpPY IPYHTY U
YTPUMaHHS BOJIOTH B HBOMY.

VY 2023-2025 pp. npoBeaeHO AOCIIHKEHHS BIUIMBY Pi3HHUX 103 OionpenapariB MikodpeHa ta
BM-nano061049ap Ha €Heprito MPOPOCTAHHS HACIHHS COPTo 3BHYAMHOTO (JBOKOJIHOPOBOTO). AHAII3
pe3yibTaTiB HaBeJAeHWH B Tabn. 1 3acBiguMB, IO 3aCTOCYBAaHHS LUX IMPeNapariB CIPHIIO
ICTOTHOMY TIiJIBHIIIEHHIO €HEPrii MpOPOCTaHHS TMOPIBHSHO 3 KOHTPOJEM, IO CBIAYUTH MPO
CTUMYJIIOBAJILHUNA BIUIMB 010J0T1YHUX KOMIIOHEHTIB Ha (pi310JI0T14HI MpoLecH HACIHHS.

[Ipu BHecenHi MikodpeHny y mo3ax 3—6 I/Kr €Heprisi MpOpOCTaHHS HACIHHS CTaHOBHJIA
89,33-88,90 %, 1m0 AOCTOBIPHO MEPEBHUIIYBAIO KOHTPOJbHHUN TOKa3HUK — 85,96 % (HIPoos =
1,21 %). Bucoki 3Ha4eHHs] €Heprii MPOpOCTaHHS y LMX BaplaHTaX BKa3ylOTh Ha CHPHUSATIUBHUNA
BIUIMB TIpenapaTy Ha axkTHBi3alilo (epMEHTATHBHMX IMPOLECIB y HACIHHI Ta IOMIMIICHHS
MMOYaTKOBUX yMOB Horo po3BuTky. Ilpore 3a 30inbmenHs po3u Mikodpenay mo 9 r/kr
CIIOCTEpIrajgocsi IOCTYIOBE 3HM)KEHHS MOKa3HUKIB 10 87,04 %. lle moxe OyTu 3yMOBIEHO
HaJUTUIIKOBUM HACHUYEHHSM HAaCiHHA OIOJIOTIYHUMH PEYOBHHAMH, IO YaCTKOBO MPHUTHIUYE
npopocTanHs abo 3MiHIOe 6anaHc (i310JI0TIYHUX MPOLIECIB.

AHaJoriuHa 3aKOHOMIPHICTh BCTaHOBJICHA 1 JJIs 3actocyBaHHa bM-nanoOiogapy. O6poOka
HaciHHA y Jo03ax 3—6 I/Kr 3a0e3neunsia HAMBHII 3HAUYEHHS EHEpPrii MPOpPOCTaHHS 3a BCI POKU
nocnikeHb — 89,42—88,71 %, 1mo 1cTOTHO TIepeBUIIYyBaIO0 KOHTPOJb (87,23 %, HIPoos = 1,21 %).
BcranoBieHo, 1110 OnTUMalbHI 1031 010BYTJICIIEBUX MPENapaTiB COPUSIOTH MMOKPAICHHIO BOJOIOT-

19



JIUHAHHS HACIHHS, CTBOPIOIOTH OUIBII CHPHUSTIWBE CEPEIAOBHINE JIsi PO3BHUTKY MIKpOQIOpH Ta

3a0e3neuyroTh MBHUIKE U Ipy’KHE MpopocTaHHs. BogHouac 301blIeH S 103U 10 9 I/KT NPHU3BENO 110

3HIKEHHS eHeprii mpopocTaHHs A0 85,88 %, 110 CBITYUTH MPO HASIBHICTH MOPOTOBOrO ePeKTy: Haf-

MipHa KUJIbKICTB OionpernapaTy He JIMIIE He TOKPAIlye MOKa3HUKH, a i MOXKe MaTh 3BOPOTHUH BILIMB.

Haii6inpina 3a Tpu poKH cHocTepekeHb eHeprisi nmpopoctanHd — 92,42 % — 3acdikcoBaHa

npu 0OpoOIIl HACIHHS COPro CyMIIINIio npenapariB: Mikodpeny y 1031 6 r/kr Ta BM-nanobiouap y

no3i 3 r/kr. Takuii epexT MOKHA TOSCHUTH CHHEPIeTHYHOIO [I€I0 TpenapariB: IOEIHAHHSI

MIKpOOI1OJIOTIYHOTO0 KOMIUIEKCY Ta O10BYIJIELIEBOTO HOCISI CTBOPIOE ONTHUMAalbHI YMOBH IS

aKTHUBAIlli TPOPOCTAHHS, IO 3HAYHO TMEpPEeBUILyE €(EeKT BiJ 3aCTOCYBaHHS KOXHOTO IperapaTry

okpemo. Hapmaku, HalWHWX4YMl TMOKa3HUK eHeprii mpopoctanHs (82,58 %) cmocrepiraBcs y

KOHTPOJIBHOMY BapiaHTi 0e3 »K0JHOi 00pOOKH, IO MIATBEP/KYE BAXKIUBY pOJIb OiompemapariB y
MOKpAIeHH] SKOCT1 MOCIBHOTO MaTepiay.

Tabnuys 1

Eneprist npopocTaHHs HACIHHS COPro 3BMYaiiHOT0 (1BOKOJbHOPOBOI0)
3as1eskHO Big 103u Mikodpenay Ta BM-nano0iouapy (cepeane 3a 2023-2025 pp.)

daxkTop A: daxrop B: Jo3za EM-nanobiogapy, Ir/kr
Jlo3a MiKOQ)II))eHzLy, /KT 0 R s 3 6 > 9 Cepenme 32 daxTopom A
0 82,58 88,17 87,83 85,25 85,96
3 89,08 90,25 90,42 87,58 89,33
6 88,58 92,42 89,83 84,75 88,90
9 88,67 86,83 86,75 85,92 87,04
Cepenne 3a ¢akropom B 87,23 89,42 88,71 85,88 87,81
HIPA= 1,21 %; HIPg= 1,21 %; HIPAg= 3,14 %

Y 2023-2025 pp. mpoBeleHO BUBYEHHS BIUIMBY OiompenapatiB Mikodpenn ta BM-
HaHOO10Yap Ha TTOKA3HUKH JIA0OPATOPHOI CXOXKOCT1 HACIHHS COPro 3BUYAWHOTO (JIBOKOJIHLOPOBOTO).
OtpumMaHi pe3ynbTaTd, IO HaBeJeHI B TaOl. 2 cBimuYaTh, IO NEPEANOciBHA OOpoOKa HACiHHS
CIpusiia MOKPAIIEeHHIO (1310JI0TTYHOTO CTaHy HACiHHJA, 3a0e3medyBaiia Ol APY>KHE MPOPOCTAHHS
Ta MiIBUIIYBala NOTEHIiad pOpMyBaHHS MPOAYKTUBHUX CXO/IB.

3okpema, 00poOka HaciHHa MikodpeHaom y 1031 3—6 /KT cripusiyia CyTTEBOMY IT1IBHUIIICHHIO
nabopaTtopHoi cxoxocti g0 91,58-91,73 %, Tomi SK y KOHTPOJBHOMY BapiaHTI Led NOKa3HHMK
cranoBuB Jjuiie 88,10 % (HIPoos = 0,96 %). Lle cBiquuTh npo akTHUBi3alil0 OOMIHHHUX MPOIECIB Y
HAaCiHHI WA BIUIMBOM Oiompemnapary, mo 3ade3rnedyye Kpally CXO0XicTb. 3a 30LIbIICHHS 03U
Mikodpenay m10 9 r/kr crocrepiragocs He3HayHe, ajie IIOMITHE 3HM)KCHHS JTaOOpaTOPHOI CXOMKOCTI
10 90,21 %. IloniOHa AuHaMiKa € THIOBOIO Ui OiompenapaTiB: eheKT MaKCUMalIbHUN y Mexax
ONTUMAIBHOI JIO3HM, TOAI SK HaAMipHa KUIBKICTh MOXE YMOBUIBHIOBATH OKpemi (hi310JI0T1UHI
MPOIIECH TPOPOCTAHHS.

OOpoOka HaACiHHA COpPro 3BHYAWHOTO (IBOKOJBbOpPOBOro) bM-HaHOOIOUApOM TaKOX
MO3UTHUBHO BIUIMBAJIAa HA JIA0OPATOPHY CXOXKICTh. 32 BHECEHHsI Mpemnapary y 1031 3—6 I/KI CX0XICTb
nigBuiryBanacs a0 91,56-91,52 %, mo mnepeBUINyBajJo KOHTPOJbHUN moKazHUK 89,73 %
(HIPo,s = 0,96 %). BioByrneresi marepiaiu 31aTHI CTBOPIOBATH HABKOJIO HACIHWHU CHPUSTINBE
MIKpOCEpEIOBHUIIE, MOJETIIyI0Yl JOCTYN BOJIOTH ¥ KHCHIO, 110 € KPUTUYHO BAXKJIMBUM Ha
MOYaTKOBUX eTamax MpopocTaHHs. BomHowac, 30UIbIICHHS 103M 10 9 I/KT CHIPUYMHUIIO iICTOTHE
3MeHIIeHHs jabopaTtopHoi cxoxkocTi a0 88,81 %. lle Bka3ye Ha HasBHICTH ONTUMAJILHOTO
Jiarna3oHy J03yBaHHS Mpenapary, NePEeBUIICHHS IKOTO MOYKE MaTH HETaTUBHUN €(eKT.

HaiiBumuii piBeHb J1abopaTOpHOi CXOKOCTI 3a Bech mnepion nociimkenb — 94,08 % — OyB
BiqMiueHU# npu noeaHanHi Mikodpenny y no3i 6 r/kr Ta BM-nano6ioyapy y mo3i 3 r/kr. Takuit
pe3yabTaT MOXKHa TIOSCHUTH CHHEPIeTHYHOI0 Ji€l0 TmpemapariB: Mikodpena 3abe3nedye
aKTUBI3aIlil0 O10XIMIYHHUX TPOIIECiB Y HACiHHI, a BM-HaH006i109ap mOKpalye yMOBH MPOPOCTaHHS 32
PaxyHOK CTPYKTYPHOTO i BOJIOTOYTPUMYBAJILHOTO e(DeKTy. Y pe3ynbTaTi HACIHHS MPOPOCTAE OLIBII
JPY>KHO, IIBUJKO Ta PIBHOMIPHO, III0 CTBOPIOE NIEpeAyMOBH Ui (POpMYBaHHS BUPIBHSAHUX CXOJIB 1
MO/IJIBIIIOT BUCOKOT BPOKAMHOCTI.
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Haiiamxkui moka3HUKA Ja00paTOPHOT CXOXKOCTI BIAMIYAIHMCS Y KOHTPOJILHOMY BapiaHTi 0e3
3acTOCYBaHHA OloIpernaparis, M0 MiATBEPKYE €PEKTHUBHICT iX BUKOPHUCTAHHS B arpOTEXHOJIOTISAX
BHUPOIIYBaHHS copro. TakuM YHHOM, IMEpeanociBHa 0OpoOKa HaciHHS OlomperapaTaMu CIIpHUsE
MOKPAIIEHHIO SKOCTI IOCIBHOTO Marepiaiy, MiJBUIIYE HOro >KUTTE3NATHICTh Ta 3abe3meuye
CTaOUTBHI pe3yJIbTaTH YIPOIOBXK JEKIITHKOX POKIB JIOCIIKCHD.

Otpumani pe3ynpTaTd JalOTh IMIiJACTaBU PEKOMEHIYBaTH MO€AHAHE BUKOPUCTAHHS
Mikodpenay B 1031 6 r/kr Ta bBM-HaHo0i09apy B 1031 3 I/Kr K e)EeKTUBHUIA TpUioM IJIs 3a0€3-
MEYEHHSI MaKCHUMaJIbHOI J1a00opaTOpHOI CXOKOCTI HACIHHS COPro 3BHYANHHOTO (JIBOKOJIBLOPOBOIO) Y
BHUPOOHUYHMX yMOBaX.

Tabauys 2
JlabGopaTopHa CX0:KiCTh HACIHHS COPro 3BUYAWHOIO0 (IBOKOJIHOPOBOI0)
3aJieskHO Bif 1031 Mikoppenay Ta BM-nano0iouapy (cepenne 3a 2023-2025 pp.)

®daxTop A: ®daxrtop B: /loza BM-Hanob6io4apy, r/kr
Jlosa Mikod IfeHlly, /KT 0 pB: A 3 5 Y 9 Cepenne 3a (hakTopom A
0 84,50 89,25 91,08 87,58 88,10
3 91,17 92,67 92,75 89,75 91,58
6 92,25 94,08 92,00 88,58 91,73
9 91,00 90,25 90,25 89,33 90,21
Cepenne 3a hakTopom B 89,73 91,56 91,52 88,81 90,41
HIPA= 0,96 %; HIPg= 0,96 %; HIPAg= 3,33 %

BucnoBku. IlepeanociBHa 00poOka HACiHHS COPro 3BUYAHHOTO (IBOKOJIHOPOBOr0) Oiompe-
napatamu Mikodpena i BM-HaH00i109ap MO3UTUBHO BIUIMBAE HA €HEPTi0 MPOPOCTaHHS Ta jJabopa-
TOPHY CXOXICTh, IO CBIIYMTH MPO MOKpALIeHHS (i310JIOTIYHOTO CTaHy HACIHHA Ta MiABHILCHHS
HOr0 XKUTTE3MATHOCTI.

HaiiBumii moka3Huku eHeprii mpopoctanHs — 92,42 % — 3adikcoBaHi Ipu MO€IHAHHI
Mikodpenay B no3i 6 r/kr ta BM-nanoOiouapy B 1031 3 r/kr. Lle Ha 9,84 % BuIile KOHTPOIIIO
(82,58 %), w0 miaTBepIKYE EQPEKTHBHICTb BHKOPHUCTAHHS ONTHMAIBHUX JI03 IIperaparis.
HaiiBummii nmokasHuk sadopatopHoi cxoxocti — 94,08 % — TakoX OTpUMaHO 3a CyMICHOTO
3actocyBaHHA Mikodpenny (6 r/kr) ta BM-nano6iowapy (3 r/kr), mo Ha 5,98 % mnepeBuirye
KOHTpoJbHUM BapianT (88,10 %). BcraHoBieHO 4iTKY 1030BY 3alieKHICTh €(EeKTy: ONTUMAabHI
no3u (3—6 r/kr) 3abe3neuyoTh MaKCUMaJIbHUI NO3UTUBHUI Pe3yJIbTaT, TOJI SIK MEPEBUILCHHS ITUX
HOPM (9 T/KT) IPU3BOUTH JI0 3HWIKEHHS SIK €HEPTii MPOPOCTaHHs, TakK 1 JabopaTOpHOi cXxoxKocTi. Lle
BKa3y€ Ha HasIBHICTb ONTUMAJILHOTO IHTepBaIy Jii 6ionmpenaparis.

KombinoBane 3actocyBanHs Mikodpenay ta bM-nanob6iouapy 3abe3nedye CHHEPreTUYHUN
eeKT — MO€EIHAHHS MIKPOOIOJIOTIHHOTO CTUMYJIATOpa Ta O10BYTJIELEBOrO HOCISI CTBOPIOE CIIPHUST-
JMB1 YMOBH IS IIBUJIKOTO Ta APYKHOTO MIPOPOCTAHHS HACIHHA.

3acTrocyBaHHS IMX OiompenapaTiB € e(eKTUBHHM, E€KOJOTIYHO OE3MEYHUM Ta EKOHOMIUHO
JOLIUTEHUM €JIEMEHTOM TEXHOJIOT1i BUPOIILYBAaHHS COPro, IO Ja€ 3MOTY MiJBUIIUTH SKICTh IOCIB-
HOTO MaTepiaiy, 3a0€31MeUnTH PIBHOMIPHI CXOM Ta HOTEHLIHHO MiJBUIIUTH BPOXKAWHICTD KyJIbTYpH.

JlirepaTtypa

1. HaciHHE3HABCTBO Ta METOJIM BU3HAYEHHS SIKOCTI HACIHHSA CUTBCHKOTOCIIOIAPCHKUX KYJIBTYP
/ 3a pen. C. M. Kanencekoi. Binnuts : @OI1 [Janmmrok, 2011.

2. TexHoorisi BUPOIIYBaHHS CLIHCHKOTOCTIONAPCHKUX KYIbTYyp / 3a ped. B. ®@. [lerpuuenka.
KuiB : Arpapna ocsira, 2015. 512 c.

3. Tkauenko O. M. Coprosi KynbTypHu B YKpaini. JlHinpo : Arpapna Hayka, 2018. 286 c.

4. Koctiok I. I. ®@izionoriss Ta 6ioximis CUIbCHKOTOCIIOAAPCHKUX KynbTyp. KuiB: Yposkaii,
2017.384 c.

5. HaciHHUITBO CLIBCHKOTOCTIONAPCHKUX KYNIbTYp / 3a pen. M. B. Poika. Kuis, 2016. 456 c.

6. llleuenko C. M. Copro: 6ioJorisi, BUpPOITyBaHHs, BUKOpUCTaHHs. Xapkis, 2019. 304 c.

21



BIIMB CHCTEMHU I'EPBILIUJTHOI'O 3AXHUCTY
TA IO3AKOPEHEBOI'O YAOBPEHHS HA BPOKAUHICTD KYKYPY/I3U

. M. Ko3auenko, acripant
Incmumym 6ioenepeemuunux kynomyp i yykposux oypsxkie HAAH, m. Kuis

Kykypyn3a (Zea mays L.) € onmHi€l0 3 KIIOYOBUX 3E€PHOBUX KYJIBTYpP y CBITOBOMY Ta
yYKpaiHCBKOMY 3eMiIepoOCTBi. BOHa BHKOpPHCTOBYETHCS K XapuoBa, KOpPMOBa Ta IPOMHCIOBA
KYyJbTYypa, a i MPOAYKTHUBHICTh 3HAYHOIO MIpOIO BH3Ha4Ya€e €(PEKTUBHICTH arpapHOro BUPOOHHIITBA.
VYpoxkaliHICTh KYKYPYA3H 3aJIe)KUTh BiJ] 0aratbox (pakTopiB: T€HETHYHOIO MOTEHIialy TiOpuaiB,
arpOTEXHIYHUX TPUHOMIB, KOHTPOJIIO Oyp’sHIB, XUBJIEHHS POCIUH Ta YMOB BHPOIIYBaHHS,
BKJIIOYHO 3 KJIIMAaTUYHUMU Ta IPYHTOBUMH (pakTOpamu.

OpHi€er0o 3 OCHOBHUX MPOOJIEM CyYacHOTO BHPOIINYBaHHS KYKYpYyI3H € 3a0yp’ sSHEHICTh
MOCIBIB, IO 3HAYHO 3HUXKYE MPOIAYKTHBHICTh. Byp’sHH KOHKYpYIOTH 3 KYJIBTYpOIO 3a BOIY,
MOKMBHI PEYOBHHH Ta CBITJIO, BIUIMBAIOTh Ha SKICTh 3€pHA Ta CTBOPIOIOTH CHPHUSTIMBI YMOBH JIJIs
PO3BUTKY MIKITHUKIB 1 XxBOp0O. OcoOnmBO HEOE3MEUHUMHU € OJHOPIUHI Ta OaraTopiyHi 371aKOBi i
JBOAOJBHI Oyp’siHU, 3/1aTHI MIBUIKO BIJIHOBIIOBATHCS TICIS TPATUIIMHUX MEXaHIYHUX OOpPOOOK.
BincyTHicTh e(eKTUBHOrO KOHTPOJIO Oyp’sHIB MOKE NPU3BECTH [0 3HMKEHHS BPOXKAWHOCTI
KyKypyaszu Ha 30-50 %.

TakuM YUHOM, KOMIUIEKCHE JOCHTI/KEHHS B3a€MOJIi TEHETUYHOTrO MOTEHIiaNy TiOpUIiB,
XIMIYHOTO KOHTPOJIIO Oyp’siHIB Ta MO3aKOPEHEBOTO YIOOpPEHHS € aKTyaJbHUM 1 HayKOBO OOIPYH-
TOBaHUM 3aXOJOM JUIS IiJIBUIICHHS €(EKTUBHOCTI BUPOOHMITBA KYKYpYyI3UW Ta 3a0e3MeueHHS
CTaOUTBHOT BPOXKAWHOCTI B Cy4YaCHUX arpOEKOJIOTIYHUX YMOBaX.

Mema docniodcenns: OLIHUTY BIUIUB PI3HUX T1OpUIIB KyKYPY/I3H, CUCTEM XIMIYHOTO 3aXUCTY
Bi Oyp’siHIB Ta IMO3aKOPEHEBOT0 yAOOpPEHHS Ha MPOAYKTHUBHICTh Ta arpo@iTocaHITapHUN CTaH
nociBiB KyKypya3u B ymoBax IIpaBoOepexxnoro Jlicocreny Ykpainu.

JlocmikeHHsT TIPOBOAWIIOCH Ha Tphox TiOpumax kykypymsu: ‘Jb Xorun® (DPAO 250,
cepenHbOpaHHil, BuUpoOHMK Poct Arpo) — paHHbOCTMIIIMH TiOpUI, aganTOBaHWHA 10
[IpaBobGepexxnoro Jlicocreny; ‘/IH Anmwiar’ (DAO 420, cepenHbpori3Hiid, BHpOOHHUK Maic) —
ribpug 3 BUCOKMM TmoTeHIiagoM BpoxaiHocti; ‘JIKC 4014’ (DPAO 310, cepenHbOCTHTIHIA,
BUPOOHUK MOHCaHTO) — TiOpu[ 13 cTalblIbHOI MPOAYKTHUBHICTIO B PI3HUX yMOBax. Bukopwucto-
BYBJIUCS YOTHUPU CUCTEMHU TepOIMIHOTO 3aXUCTY: KOHTposb (6e3 repOiuuiiB) — HpUpOIHA
3a0yp’stHeHicTh ToCiBiB; KonTpomns 2 (mociBu 6e3 Oyp’sHiB) — Oyp’sSTHU BHUIAJICHI MEXaHIYHO JJIs
OLIIHKA MaKCUMAaJIbHOTO NoTeHIiany riopuais; Jlayaic, B. r. — cucTeMHuUi repOinua st KOHTPOIIIO
OJTHOPIYHHUX JBOJIOJIBHUX Ta 3JakoBuX Oyp’sHiB, 0,4—0,5 xr/ra + Mepo, 1-2 n/ra; Cremrap [lmroc
(Trompameson + aukamOa, 1,25 n/ra) — cucTeMHUI TepOilua NPOTH OJHOPIYHUX 1 OaraTopiyHUX
3JIaKOBUX Ta JIBOJAOJBHUX Oyp’sIHIB.

[To3akopeneBe ynoOpenHs mnpoBoxwiocs y ¢a3i BBCH 85 (BockoBa crurmicts): 0e3
ynoOpenns, Paiikat ®inan Atlantica Agricola, 1,0 i/ra, Texkamin bpike, 3 n/ra + EGROW, 1,0 n/ra.

OmiHroBanu BposkaitHicTh 3epHa, Macy 1000 3epHuH, 3a0yp’SHEHICTb, CTaH POCIUH, a TAKOX
MOP(QOJIOTIUHI O3HAKH.

PesyabTaTH. 3a pesynbraramu pociimkersb 2023-2024 pp. HaiBHIy BpOXKaWHICTh MOKa3aB
riopun ‘JIH Armmar’ (®AO 420) — nmo 11,2 1/ra mpu 3acTocyBaHHI CHCTEMHOTO TepOinumy i
no3akopereBoro ynobpenns. ‘Ib Xorun’ (PAO 250) maB no0pi pesynbraté Ha ¢oni Jlaymic Ta
Paiikat ®inan — BpoxaiHicts 10 9,5 T/ra. ‘JIKC 4014° (®AO 310) npoaeMOHCTpyBaB CTaOIIbHY
npoaykTuBHICcTb (9,7-10,0 1/ra) npu BukopucranHi Cremap [Tmoc Ta Texamin bpikc + EGROW.
Cepennbonizai riopuan (PAO 420) Oinpin yyTIHMBI A0 KOHKYypeHIii Oyp’sHiB, aie e(eKTHBHA
cucTeMa 3aXMCTy IMOBHICTIO KoMmeHcye nei ¢akrop. Bukxopucranus Jlaynic ta Cremnap Ilmoc
J03BOJIMJIO 3MEHIIMTU 3a0yp’stHeHicTh Ha 65-80 % mopiBHAHO 3 KOHTpojeM. MakcuManbHHMA
yposkail 3ahikcoBaHO y BapiaHTi KOHTpOJIb 0e3 Oyp’sHiB, IO MiATBEP/UKYE BUCOKUN HEraTUBHHIMA
BIUIUB KOHKYPEHIIil Oyp’siHIB Ha MPOAYKTUBHICTh. PaiikaT diHan miABUIIYBaB BPOXKaWHICTh HA 5—
7 % Tta nokpamryaB macy 1000 3epuun. Komb6inanis Texkamin bpikc + EGROW 3a6e3neuyBana
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IHTEHCUBHMH PICT 3epHA Ta MOJIMIIECHHS SKICHUX MOKA3HHUKIB KPOXMaio. BiacyTHICTh y10oOpeHHS
MPU3BOJMIIA 10 3HWKEHHS Bpoxkaro Ha 8—10 % HaBiTh npHu eheKTUBHOMY KOHTpOJII Oyp siHIB.

BucnoBku. /{7151 migBUIIIEHHS TPOTYKTUBHOCTI Ta CTA01ILHOCTI BPOXKAIO KYKYPYI3H B YMOBax
ITpaBobGepexxnoro Jlicocteny YkpaiHu peKOMEHIY€ThCS BUKOPUCTAHHS CEPEIHBOMI3HIX TiOpHiB
(‘IH Annurar’), 3actocyBanHsi cucTtemMHoro repoinuay Jlayaic abo Cremnap Ilnroc Ta mo3akope-
HeBoro ynoOpeHHs B ¢a3zy BockoBoi cruriocti (Paiikat ®@inan abo Tekamin bpikc + EGROW).
Taka cucrema m03BoJisiE €EKTHBHO KOHTPOJIOBATH OYp’SHHW, MIiABUILYBAaTH BPOXKAWHICTH [0
11 1/ra Ta modinuIyBaTyu sIKiCTh 3epHa.
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OLIHKA COPTIB KYHXXYTY 3A BIOMETPUYHUMHA
TA AKICHUMHU ITIOKAZHUKAMMU UIA HIABUIMEHHSA CTIMKOCTI
A0 KIIIMATNYHUX 3MIH

JI. M. KoHOHEeHKO, KaHI1 AT C.-T. HayK
Ymancokuii nayionanvruii ynieepcumem, m. Ymano

Kynmxyt (Sesamum indicum L.) € ogHi€r0 3 HAWAABHIIIUX OMIHHUX KYJIBTYp, IO TPAIUILIHHO
BUPOILYEThCA Y CyOTPOIIUHMX i TPOIIUHMX perioHax cBiTy. Moro HAciHHS IiHyeThCS He JIHIIE
yepe3 BUCOKUN BMicT xkHpiB (moHan 50 %), 30KkpemMa yHIKadbHOI cecaMiHOBOi oIii, a ¥ 3aBIsSKH
HAsBHOCTI OI0JIOTIYHO AaKTHBHMX KOMIIOHEHTIB — JITHaHiB, TOKOQeposiB, (IiToCTeposdiB Ta
MiHEpaJIbHUX peUOBUH. Takuii MIHHUNA O10XIMIYHHK CKJIaJl POOUTH KYHXKYT BaKJIHMBOK KYJBTYPOIO
IUIsL XapuoBOi, (papMalieBTUYHOI Ta KOCMETUYHOT MPOMUCIIOBOCTI [1].

CphorosHi TOCMOAAPCHKY IIIHHICTh COPTIB BHU3HAUYAIOTHh SIKICHI MOKAa3HUKH HACIHHA, TaKl SK
BMICT ou1ii, OiJIKa, 30JIbHICTH Ta KOJip, Y TMO€AHAHHI 3 OIOMETPUYHMMHU XapaKTEPUCTUKAMHU —
Macoro 1000 HaciHMH, TOBXKWHOIO, MIUPUHOIO Ta TOBIMMHOMW. Lli mapameTpu 103BOJIAIOTH OIIHUTH
TEXHOJIOTIYHI BJIACTMBOCTI HACIHHS, MPOTHO3YBaTH PIBEHb YPOXKAHHOCTI, aJanTUBHY 3AaTHICTbH
KyJBTypH /IO YMOB HaBKOJHIIHBOTO CEPEJOBHINA Ta MEPCHEKTHUBH I BUKOPUCTAHHS Yy Pi3HUX
ranyssx [2, 3].
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AHaJ3 CydYacHHUX JOCIHIDKEHb TIOKa3ye, M0 KYHXYT IHIIACHKUH, a0o0 3BHYalHMIA, ab0
cximauit (S. indicum) — 1e omHOpiuHA TpaB’siHHCTa pociuHa ponunu Kymxkytosi (Pedaliaceae).
Hacinns 1i€i KynbTypH 3/1aBHA 3aCTOCOBYBAJIOCS SIK Y KyJIiHapii, Tak 1 B JiKyBaHHi [4].

3MiHM y Cy4acHOMY XapyyBaHHI 3HAYHO BIUIMHYJIHM Ha CIOXHBYI MPIOPUTETH: TpaaulliiiHi
MPOJYKTH TOCTYIOBO 3aMIHIOIOTHCS TepepobiieHnMu HariBhaOpuKaTaMy, 1 HACEJICHHs Jeai
YacTiIle BXKUBAE OJIii, IIIHHI CBOIM XIMIYHUM CKJIaJIOM [5, 6]. BUIBIIICTh TOCTITHUKIB CXOIATHCS Ha
JyMITi, III0 OCHOBHUM TTOKa3HUKOM I[IHHOCTI OJIIHHOT KYJIBTYPH € BMICT 1 SKICTb x)upy. [Ipu mpomy y
KYH)XXYTY BiH 3HaYHO KOJIMBAETHCS 3aJIC)KHO BiJl COPTY, pallOHy BHUPOIIYBAaHHS, YMOB JOBKIJUIA,
CTHUTJIOCTI HACIHHSA Ta 1HIIMX YMHHUKIB. BMicT Oi/ka y HaciHHI Pi3HUX COPTIB KOJUBABCS Y MeXax
Bix 20,11 1o 20,53 r [7, 8].

Hacinns S. indicum BUKOPHCTOBYETHCS JIIOJIMHOIO K Xap4yoBUH MPoayKT moHaa 5500 pokis.
Xoua 3HayHA KUIBKICTh BUJIB KYHXYTY 3ycTpiuaerbcs B Adpuui [9], ocTaHHI IUTONOTIYHI,
reHeTHYH1 Ta 6ioXiMiuHi gociimkerHs [10] mokaszanu, mo KyiabTypa CrovyaTrky OyJia oJoMallHeHa B
Iunii, a 3romom nommpena B Appuky, Asito Ta niBaeHb Cepe13eMHOMOPCHKOTO PETiOHY.

Bucoka xapuoBa IIHHICTh HACIHHS POOUTH KYH)KYT OJHIEIO 3 HAHOUIBII MOMYJISIPHUAX OJIIMHUX
KyJbTyp Y CBITi, BIJKPMBAIOYM IIUPOKI MOXIUBOCTI s MOro BHKOPHCTAaHHS y XapyoBid
MIPOMHUCIIOBOCTI. Y 0araTh0X KpaiHax HACIHHS 3aCTOCOBYETHCS Ui BUTOTOBIIEHHS XapuyOBHUX
MPOAYKTIB, TAKHX SIK I1aCTa «TaxiHi», oOcMaxeHe abo nmoapioHene Hacinus [13].

Omist KyH)XXYTY MICTUTh HACHUYCHI Ta HCHACHYCHI KUPHI KUCIOTH, OUIKH, a TAKOX BITaMIHU
MiHepaiu, 30KpeMa 3ai30, MarHiii, Mifp 1 kaneiiil. KpiMm Toro, Bona 0arara Ha opraHiyHi CIroiy-
KM — CecaMiH, cecamoJl, cecaMoTid Ta Tokodepon [14].

B ocranHi pokM cHoOCTepiraeThCsl MiJBUIICHUN 1HTEpeC HE JMIIE 10 CEJeKIil KyHXYTY,
CIPSIMOBAHOT Ha MABUIICHHS CTAOUIHPHOCTI MPOAYKTHBHOCTI, OJIHHOCTI Ta SKOCT1 HACIHHS, a U 10
Hioro BHpOIIYBaHHS B HOBUX yMoBax [15]. ¥V 1boMy 3B’SI3Ky aKTyaJIbHUM € MOPIBHSUIBHUN aHaui3
CydaCHHUX COPTIB 3a MOPGOMETPHUYHMMH Ta XIMIYHMMH O3HAaKaMH, IO JJO03BOJISIE BHUAUIUTH
HaOIIbII aIanTHBHI Ta MEPCIEKTUBHI ()OPMU JUIA KyJIbTUBAIl] B YMOBaX 3MIHHOTO KJIIMaTy.

Jlnst  mpoBeACHHS  JOCHIDKEHb  (DI310JIOTIYHMX, MOPHOMETpUYHMX Ta J1abOpaTOPHUX
MOKa3HHKIB SIKOCTI HACIHHS KYHXYTY BUKOPUCTOBYBAIU COPTH KYHXYTY YKpPAiHCBHKOI cenekiii —
‘bospun’, ‘Kanmer’, ‘I'ycap’. ¥ JlepxkaBHomy peectpi copTiB BoHH i3 2006 poxy, opuriHaTop —
[HctuTyT omiitHuX KynbTyp. COpTH ONIMHOrO HampsiMy 1 CTiiKI O BUJISITAaHHS, ITOCYXH, BITHOCHO
CTIHKHI 10 0OCHUITaHHS Ta YPaKECHHSI XBOPOOaMH.

VY nocnmimkeHHSX Oyino BU3HAUYEHHS MOP(QOMETPUYHUX IMOKA3HHUKIB (IOBXHHA, IIUpPUHA,
TOBIIMHA HACIHHA), SAKI MPOBOAMIM IIUIIXOM BHUMIPIOBaHHS JIHIMHUM IITaHTCHIIUPKYJIEM 3
tounicTio 70 0,01 mm 3a cranmaprom JCTY ISO 9276-6:2017 «Bizyanizanis nanux. Yactuna 6.
Orinka po3noiay Ta Bapiamii» [16].

JlocHipKeHHST MOKa3alld, IO Cepel] yCiX BHUBYCHHMX COPTIB KYHXKYTY HaOLIbIly CepenHio
noBXkUHY HaciHHg MaB copT ‘Kamer’ (2,92 + 0,04 Mm), 110 CBiAYUTH PO OUTBINI BUAOBKEHY (GopMy
HaciHMH, Toai K ‘I'ycap’ Bin3HawaBcsa HaliMeHIIO noBxuHOIO (2,80 + 0,07 mm). Copt ‘bosipun’
3aiiMaB TpoMikHE TmonoxeHHs (2,87 + 0,05 mm). Haiimenmnry BapiaOenbpHICTE 33 JOBXKHHOIO
nponemoHctpyBas ‘Kazner’ (CV =1,37 %), 1110 cBiqUUTH IPO CTAOUIBHICTH PO3MIPIB y MEXaX COPTY.

3a mmpuHOIO TepeBary Takok MaB ‘Kamer’ (1,56 0,02 MM), mo miaTBEpIKye OUIBIII
3arajbHi PO3MIPH HACIHHSA, TOJI K HaWBY)KYMMHU HaciHHAM Bim3HauaBcs ‘['ycap’ (1,50 &+ 0,04 mm).
Cepenne 3HayeHHsT y 1bOMYy TMoka3HUKy MaB ‘bospun’ (1,53 £0,03 mm). 3HOBY X Takw,
Haiimenmmii koedinient Bapiamii (CV =1,28 %) cnocrepiraBest y ‘Kazmera’, mio CBig4duTh PO
BUCOKY OJTHOPIIHICTb COPTY.

MakcumanbHa TOBIIMHA HAaciHHSA Oyna xapakTtepHa Uit ‘Kanera’ (0,94 + 0,01 mwm), mo Biamo-
BiJae iforo 3aranbHo OinbmmM po3mipam. Hacinus ‘I'ycapa’ 6yno naiitonmmm (0,89 £+ 0,03 mm), a
‘bosipun’ maB mpomikae 3HadyeHHs (0,92 + 0,02 mm). HaiimeHnry Bapiallito 3a TOBIIMHOIO TaKOX
3adikcoBano y ‘Kamera’ (CV =1,06%), mo miaTBeppkKye HOro cTrabUIbHICTH 1 OZHOPIAHICTH
MOp(}OMETpUYHUX XapaKTEPUCTHK.

JlocmikeHHsT BKa3yrOTh, IO 1 €Hepris mpopocTaHHs Oyiia HaiBumomw y copty ‘Kamer’
(88+1,0 %), mo CBiIYUTH MpPO IIBUAKY Ta JAPYXKHY MOSBY MPOPOCTKiB. ‘bosipun’ MaB HMXK4Ye
3HaueHHs (86 + 1,2 %), a ‘I'ycap’ — 84 + 1,8 %.
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Excniepumentanbao miaTBepmkeno, mo CV y ‘Kager’ navinmwkunit — 1,14 %, mo neMoHcT-
PYE€ XOpoIy OJTHOPIAHICT Y TTOKa3HUKAX €HEpPrii MPOPOCTaHHS.

Bapro Bkazatu, mo npu Bu3zHaueHHI macu 1000 HaciHMH OyJji0 BiJ3HA4YEHO, IO 13 YCIX
JOCIIKYBAaHUX COPTiB HalO1nbI1y Macy HaciHHS MaB copT ‘Kanmer’ — 2,71 + 0,06 r, ‘bosipun’ OyB
nento germuii — 2,69 + 0,08 r, a ‘I'ycap’ maB HaliMeHIry Mmacy — 2,66 £ 0,09 r.

ExcniepuMeHTanbHO MIATBEPKEHO, IO HAWHIWKYMN Koe(illieHT Bapialii 3HOBY cIoOCTepi-
raBes y ‘Kazger’ (2,21 %), 110 migkpecitoe HOro OJHOPIAHICTH 3a pO3MIPOM 1 Macor0 HaCiHHS.

HaiiBumuii piBens ogHopigHocti Mae copT ‘Kager” — 95 + 1,2 %, 1110 MO3UTHUBHO BIUIMBAE HA
PIBHOMIpPHICTh pO3BUTKY pociinH. CopT ‘bospuH’ Mae TakoX AOCUTh BHCOKY OJHOPITHICTD —
94+ 1,5 %, ay ‘I'ycap’ neit nokazHuk aemo HUxIUd — 92 +2.2 %.

Bapto Bka3zatu, 1o HaiiMenmia BapiadenbsHicTh y ‘Kagetr’ (CV = 1,26 %).

JlocnmipkeHHsT  BKa3yloTh, IO INUIBHICTG HAciHHA HaiiBuma y copry ‘Kamer® —
1,18+0,01 r/cm?, mo moke OyTH TIOB’S3aHO 3 Kpalor SKICTIO Ta MiIHICTIO HaciHHA. CopTu
KyHxKyTy ‘bosipun’ 1 ‘T'ycap’ maroTh nemo Huwk4i nokasauku — 1,17 +0,02 r/em?® Ta 1,15+ 0,03 r/em?
BIJIMOBI/THO, 3 O1bIIMM KoedimienToM Bapianii y ‘I'ycap’.

Otxe, 3a BMicToM oiii (50,2 %) 1 6inka (19,7 %), a Takox cuporo npoteiny (18,6 %) nigupye
copt ‘Kazger’, mo cBiIUUTH MPO HOTO0 BUCOKY XapuoBy W KOpMoBY mHiHHICTh. Coptu ‘bosipun’ Ta
‘I'ycap’ mpoIeMOHCTPYBAJIM HMKY1 3HAYEHHS OLJIBIIOCTI TMOKA3HUKIB Ta BUILY BapiaOeNIbHICTb, 1110
oOMexXye iXHIO TepeBary B CeJeKIlii Ha CcTallapHICTh. YMICT oJiii Ta Oumka B HaciHHI ‘bosipun’
(49,8 +0,6 % ta 19,4+ 0,3 %) nemo Bummwmii, Hixk y ‘T'ycap’ (48,9+0,7 % ta 18,9 £0,4 %).
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E®EKTUBHICTh IHTETPOBAHUX CUCTEM 3AXMCTY IABJIOBHII
BIA BYP’SIHIB I HU3bKUX TEMIIEPATYP

. 5S1. Makyx, acmipaHt
Incmumym 6ioenepeemuunux kynomyp i yykposux oypsxkie HAAH, m. Kuis

[TaBnoBHist (Paulownia spp.) € IEPCIEKTUBHOIO MIBUIKO3POCTAIOYO0 JIEPEBHOIO KYJIBTYPOIO,
III0 Ma€ BUCOKY NMPOIYKTUBHICTh O10OMacH Ta MIMPOKUN CIIEKTP BUKOPUCTAHHS: BiJl eHEPreTUYHHX 1
JIEKOPaTUBHUX HACaJKEHb 10 BUPOOHHMIITBA MeOJeBUX 1 OymiBenbHHMX MartepianiB. EdexTtuBHe
BUPOIIYBaHHS i€ KyJIbTYpH B YMOBaX IOMIPHOTO KJIiMaTy YKpaiHH YCKIQJHIOETHCS BIUTHBOM
KOHKYPEHTHUX Oyp’siHIB Ta HECHPHUATIMBUX KIIMAaTHIHUX (PAKTOPIB, 30KpeMa HU3bKUX TEMIIEPATyp
y 3UMOBHUH Mepio.

Peanizariis BHCOKOro TOTEHIialy TPOMYKTUBHOCTI TAaBJIOBHII MOTpeOye 3acTOCYBaHHS
IHTETPOBAaHMX CHUCTEM arpOTEXHIYHOTO Ta XIMIYHOTO 3aXHCTY, SKI 3a0e3MedyloTh MiHIMi3alliio
KOHKYPEHIIii 3 Oyp’ssHaMH Ta IMiABUIIYIOTh CTIMKICTh POCIHH JI0 CTPECOBUX (DAKTOPIB. Y CydacHUX
yMOBaxX OCOONMBY yBary NpUAUISIOTH MOETHAHHIO TepOilUIHOTO KOHTPOIIO 3 aHTHUCTPECOBHMH
npenaparamMu, IO JI03BOJISI€E 3MEHIIUTH IONIKO/KCHHSI TAroHiB, MiJBUIIUTH 3UMOCTIHKICTh Ta
OINITUMI3yBaTH PICT 1 PO3BUTOK JEPEB.

JlocmikeHHs, TPEACTaBIICH] Yy i poOOTi, CIpSIMOBaHI Ha OIIHKY €(EeKTHBHOCTI PI3HHUX
CHCTEM 3aXHUCTy Bia Oyp’sSHIB Ta HM3BKUX TeMIleparyp Ui TpboXx riopuzaiB masioBHii (Clone In
Vitro 112, ‘Pao Tong Z07°, ‘Shan Tong’) y IlpaBoGepexxnomy Jlicoctenmy Ykpainu. PesynbraTn
poOOTH  JO3BOJIAIOTH BHU3HAYUTH ONTHMAlbHI TEXHOJIOTIYHI TNpUIlOMH, sKi 3a0e3MedyroTh
TT1IBUIIICHHS] BUKUBAHOCTI, POAYKTUBHOCTI Ta €KOJIOTTYHOI CTa0lIbHOCTI HACAPKCHb MTaBJIOBHII.

Mema 0ocnioxcernb — BCTAaHOBUTH BILUTUB CUCTEM I'epOILIMIHOTO T4 aHTHCTPECOBOTO 3aXHUCTY
Ha pICT, PO3BUTOK 1 3UMOCTIHKICcTh riopuaiB maBnoBHii (Clone In Vitro 112, ‘Pao Tong Z07°, ‘Shan
Tong’) B ymoBax IIpaBoGepexHoro Jlicocreny Ykpainu.

Pe3yabTaTi AociaiiKeHb. Y 0CHTIIax BUBYAIN BIUIUB PI3HUX CUCTEM T'epOIMIHOTO 3aXHUCTY
Ta aHTUCTPECOBUX 0OPOOOK Ha PICT, PO3BUTOK 1 3UMOCTIHKICTh TpboX riOpuiB nasnosHii (Clone In
Vitro 112, ‘Pao Tong Z07°, ‘Shan Tong’) B ymoBax IIpaBobGepexxnoro Jlicoctemy VYxkpaiHwu.
Bcranosneno, mo Oyp’sHM 3HaUYHO NPUTHIYYBAJIM PICT 1 PO3BUTOK CA/PKAHINB MABIOBHII — Y
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KOHTPOJIbHHX BapiaHTaXx iX rycroTa nepeBumryBaia 100 mt/mM?, a BUCOTAa pOCIMH 3MEHITyBasIacs Ha
25-30 %. 3acrocyBanns repoOinmaiB Cromn 330, k.e. (5 n/ra) ta Tapra Cymep, k.e. (2 n/ra)
3a0e3neuyBaiio 3HMKEeHHS 3a0yp’ssHeHocTi Ha 80-90 % 1 mokpaliieHHs! pOCTOBUX MOKa3HUKIB JIEPEB.

[Tix gac oriHtoBaHHS €(EKTUBHOCTI 3aX0/[iB 3aXUCTY BiJl HU3bKHX TEMIIEPATYP BHUSIBIICHO, 1110
onHopa3oBa 00poOka mpenapatom XAPBECT Bocenm 3MeHIyBaia yIIKOJKEHHS MaroHiB Ha 20—
25 %, Tonl SIK IBOpa30Be BHECEHHS (BOCEHHU Ta MICIJI TAHEHHS CHITY) MiJBUIIYBAJIO 30€peKEeHICTh
pociuH 10 90-92 %.

Haiikpari pe3yapTatu OTpUMaHO y BapiaHTi, e 3acTocoByBanu komiuieke: Cromm 330, k. e.
(5 n/ra) + Tapra Cymep, k. e. (2 n/ra) + XAPBECT (5 n/ra Bocenu i 1 n/ra HaBecHi) + HOBO®EPT
Sroma (6,5 n/ra mepea 3aMOpPO3KaMHu).

Y 1mux BapiaHTax BHCOTa POCIWH TaBioOBHIi gocsrama 124—-128 cm, Oiomaca — 2,8—
3,1 kr/pocnuny, 30epeXeHicTh micis nepe3umMinii — nonan 90 %.

Cepen riOpuaiB HaWBUINY aJalNTHUBHICTh JI0 YMOB JOCHIJy Ta CTIHKICTh 0 HU3BKUX
Temneparyp noka3aB ‘Shan Tong’, skuii xapakTepu3yBaBcs aKTUBHUM BECHSHHUM BiJHOBJICHHIM
BererTarii Ta HalOIBIIO 010MAaCOIO.

BucHoBok. [IpoBeneHi MOCHIKEHHS 3aCBIIYUIM, M0 TOEIHAHHS PAIliOHATBHOI CHCTEMHU
repOIMIHOTO 3aXUCTy 3 aHTUCTPECOBUMH 3aXO0JIaMH ICTOTHO IMiJIBUIYE CTIMKICTh PI3HUX T1OPHUIIB
MABJIOBHIT /10 BIUTUBY Oyp’sIHIB 1 HU3BKUX TEMIEpaTyp y Mepioj] Bererarii Ta 3uMiBii. Y BapiaHTax
0e3 3acTocyBaHHS TepOIUIIB BIJ3HAUYCHO 3HAYHE TMPUTHIYCHHS POCTY POCIUH, BHCOKY
3a0yp’SHEHICTh 1 3HWKEHHS 30epeKeHOCTI Haca/pKeHb Micias 3uMoBoro mepiony. Haifedek-
THUBHIIIOI BUSBHUJIACS KOMOIHOBaHA CHCTEMA, SIKa BKITFOYaIa 3acTocyBaHHs mpenapariB Ctomm 330,
K.e. (S5n/ra) i Tapra Cymep, k.e. (2 1/ra) mis KOHTpoito Oyp’sHIB, y MO€IHAHHI 3 OCIHHBO-
BecHssHUMHU o0poOkamu aHtuctpecantoM XAPBECT Ta mepen3amMopo3KOBHM I03aKOPEHEBUM
mipkuBiieHHsM HOBO®EPT  Srogma (6,5 n/ra). Takmii KOMIUIEKC 3a0€3MEUUB 3MCHIICHHS
3a0yp’sitHeHocTI nociBiB Ha 85-90 %, migBUIIEHHS IHTEHCUBHOCTI pocTy Ha 25-30 % 1 301IbIIeHHS
6iomacu pociuH Ha 40—45 % mnopiBHsAHO 3 KOHTpodeM. Cepell AOCHIPKyBaHUX T10OpU/iB HAWBUIILY
aganTuBHICTH 10 ymoB [IpaBobGepexxnoro Jlicocreny Ykpainu BusiBuB ‘Shan Tong’, sikmii xapak-
TEpU3yBaBCsl HAHKPAIIOI0 BiAHOBIIOBAJIBHOIO 3AATHICTIO MICHA Jii HU3BKUX TeMIepaTyp 1 HailOiIb-
100 TPOAYKTUBHICTIO. OTpUMaHi pe3ybTaTH CBIIYaTh MPO BUCOKY €(PEKTHBHICTH 1HTETPOBAHOT
CHCTEMH JOTJISAY 3a TAaBJIOBHI€IO, IO TOEAHYE EJIEMEHTH XIMIYHOTO KOHTPOIIO Oyp’sHIB Ta
6i0CTHMYITIOBAIBHOTO 3aXHCTy BiJ cTpecoBHX (akTopiB. Ii BIPOBaIKEHHS MOXKE CTaTH OCHOBOIO
st GOPMYBaHHS €KOJIOTIYHO OOTPYHTOBAHOI TEXHOJIOTIi BHPOIIYBAaHHS €HEPreTMYHHUX 1 JeKopa-
TUBHUX IUIAHTAIlIH MTAaBJIOBHII B YMOBaX MOMIPHOTO KJIiMaTy YKpaiHu.
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MOKPAIIIEHHSA MOCIBHUX AKOCTEN HACIHHA BYPSKA I[YKPOBOI'O
HIJISIXOM MOT'0 OBPOBKHU IIMHKOMICTKHUM ITPEITAPATOM

M. II. Ilpoamyec, acipaHT,
0. M. I'anKeHKo, IOKTOp C.-T. HAYK
Incmumym 6Gioenepeemuunux Kynomyp i yykposux oypaxie HAAH, m. Kuis

OOpobka HaciHHsa Oypska 1ykpoBoro (Beta vulgaris L.) € edekTHBHUM MeTOIOM
3a0e3neueHHs] POCIMH KPUTHYHO BAKIMBUMH MOKUBHUMH PEUYOBHHAMHU HA PAHHIX CTaisX POCTY,
OCKIUJIBKU y TOYaTKOBHM MEpioj BereTalii poCIWHU HE 3/1aTHI 3aCBOIOBATH €JIEMEHTH YKUBJICHHS 3
IPYHTY, a/pKe IXHsI KOpEHEeBa CHUCTeMa e HeJAOCTaTHhO po3BuHEHa [1]. BogHouac, ans peamizarii
TeHETUYHOr0 MOTEHIlially Cy4acHUX TiOpUAIB IyKPOBOrO OypsKka KPUTHUYHO BaKIMBO 3a0€3MEUUTH
ix yciMa HeoOXiTHUMHU MaKpo- Ta MikpoenemeHTamu [2]. [IpoBigHe miclie cepen HUX 3aiiMae MUHK,
OCKIUJIBKM BiH € KaTali3aToOpoM KIIOUOBHX (PEPMEHTHHUX CHCTEM, HEOOXIIHUX JUIsl CHHTE3y OLJIKiB,
0oOMiHY BYIJIEBOJIIB, PO3BHUTKY XJOPOIUIACTIB Ta PETYJSAIIi MPOIECiB pPOCTy, a Horo AedinuTr y
YOpHO3eMaxX 3HUXKYE BpOXKaHHICTH Ta sKicTh [3,4]. ToMy BHECEeHHS LMHKOBMICHHUX IOOpHB €
€(EeKTUBHOIO CTPATETIEI0 IS MIABUIIICHHS BPOXAHHOCTI KOPEHEIIOIB, IXHBOI SKOCTI Ta CTIMKOCTI
pociuH A0 crpeciB i xBopoO [3,5]. Otrxe, HOCHiUKEHHsS BIUIMBY OOpOOKM HaciHHA Oypsika
IIYKPOBOTO ITMHKOMICTKHM TIpenapaToM Ha HOTO MOCIBHI SKOCT1 € aKTyaJIbHUMH.

Memoto 0ocniodcens Oyno BCTAaHOBHTH ONTUMAIbHY HOPMY 3aCTOCYBaHHSI IIMHKOMICTKOTO
npenapary, sika 3ade3rneuye HalBHIII TOKA3HUKU TMOCIBHOT SKOCT1 HACIHHA Oypsika IyKpoBoro. [[is
JOCSTHEHHS 11i€i METH MpPOBEIEHO J1adopaToOpHi JOCHIIKEHHS IIOJ0 BIUIMBY OOpOOKM HaCiHHSA
Oypsika 1ykpoBoro mnpemapatom Teprosyn NP+Zn xomnanii YaraVita. JlociaimkeHHs MPOBOAMINCH
3a CXEMOIO IBO(GAKTOPHOTO JOCIiAY 3 YOTHpPMa MOBTOPEHHAMU. Y JIOCIIJIi BUBYAIH BIJTUB 0OpOOKH
HaciHHs Oypsika IyKpoBoro BiTun3HsHUX Ti0puaiB (Pakrop A): ‘1B 0904’ (Csigonreo Ne 110316)
ta ‘Pyrenis 11’ (CsimourBo Ne230266) mpemaparom YaraVita Teprosyn NP+Zn y Hopmax
(daktop B): 3,6, 9, 12 1/T Ha eHepriro MPOpPOCTaHHS Ta JAaOOPATOPHY CXOXKICTh HACIHHS.
HocnimkenHss mpoBoauian Brpogox 2024-2025 pp. JocmipkeHHS MNPOBOIMIA BiAMOBIIHO O
JACTY 2292 [6], mpu 11oMy 00K €Heprii mMpopoCTaHHs 3AiMCHIOBANIN Yepe3 4 no0u, 1abopaTopHOi
cxoxocti — gepe3 10 nib.

Teprosyn NP +Zn — ne MikpogoOpuBO cremiaibHO po3pobiieHe st oOpoOKM HaCiHHS
IIMPOKOTO CIIEKTPY CIILCHKOTOCHOJAPCHKUX KYJIBTYp, B TOMY 4MCHi OypsKiB 1ykpoBux. [Ipemapar
Mmictuth 9 % azoty, 15 % dochopy Ta 18 % umuky. Ilpemapar po3poOneHUil sl OTpUMAaHHS
APYKHIX CXOIB Ta MIATPUMKHU POCIUH Y KPUTUYHUN TEepiof, KOJU POCIMHHA MOBHICTIO 3aJ€XKHUTh
BiJl p€3€pBiB MOXUBHUX PEUOBHH y HACiHHI [7].

PesynbraTi JOCHIJKEHHS BIUIMBY OOpOOKM HaciHHA Oypsika IIyKpOBOTO IpernapaTroM
Teprosyn NP+Zn cBigyaTh mpo WOTo CYyTTE€BUI MO3UTUBHHM BIUIUB Ha MOCIBHI SKOCTI BITYU3HIHUX
riopunis, 3okpema ‘IL[b 0904’ Ta ‘Pytenis 11°. Ha mnpuxmani ribpuma ‘1B 0904° Gyno
BCTAHOBJICHO, III0 TOYAaTKOBa HOpMa 3acTOCyBaHHs mpemnapary (3 j1/T) 3abe3meumna TOCTOBIpPHE
MIBUIIICHHST eHeprii mpopocranHs 3 0a3oBux 77,4 % (xoHTposb) mo 82,1 %. Ilomanbine 3011b-
IIEHHS HOPMHU 70 6 JI/T MPOJOBKYBAJIO MO3UTHUBHY JTUHAMIKY, JOBIBIIU Moka3HUK 110 84,1 %, xoua
el nmpupict yxe OyB CTAaTUCTUYHO HEICTOTHUM MOPIBHSHO 3 MornepenHiM BapiantoMm. HaiiBuioro
pe3ynbTaty eHeprii npopoctanus (87,4 %) Oyno AOCATHYTO 3a HOpMHU 9 /T, 1O ABIsE COOOIO
3HaYHUU 1 JOCTOBIPHHMM MPHPICT MOPIBHAHO 3 yciMa MOMNEpeAHIMH BapianTamu aociiny. OpHak
nojaJibie, 30UTbIICHHS KUTBKOCTI mpemnapaty YaraVita Teprosyn NP+Zn no 12 i/t mpusBeno 1o
MPUTHIYEHHS MMOCIBHUX SIKOCTEH, Yepes 1110 eHepris mpopocTaHHs 3Hu3uacs 10 84,0 %.

ITociBHI sixkOCTI HaciHHs TiOpuaa Oypsika iykpoBoro ‘Pyrenis 11° Takox mMpoaeMOHCTPYBaIu
3aJIOKHICTh BiJ 3acTocyBaHHs mpemapary YaraVita Teprosyn NP+Zn. 3a o0poOku HaciHHS
MiHIMaJIbHOIO HOpMOIO (3 J1/T) Hioro eHepris npopocTtanHs 30utbimmiacs 3 84,0 % (HeoOpoOneHuii
KOHTPOIIb) 110 87,8 %. Haiibinbu cyTTeBe Ta epeKTUBHE MiABUILEHHS TOKa3HUKA CIIOCTepirainocs 3i
30UIBIICHHSM HOPMH TIperapary a0 6 J/T, 1o 3a0e3leumsio 3pOCTaHHS EHEprii MpOpOCTaHHS
HaciHHg 10 93,1 % (ue OyB MakcUManbHUI pe3ynbTar y nociiai). OnHak, moganbiie 301IbIICHHS
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HOpMH OOpoOKM HaciHHA 70 9 Ta 12 /T mpu3BENO 10 TMOCTYIOBOTO 3HWIKEHHS EHepril
MIPOPOCTaHHS, sKa CKJana BianosigHo 92,5 ta 89,8 %.

VYcepenneni naHi 3a aBoma riopuaamMu Oypsika I[yKPOBOTO IiATBEPDKYIOTh IMO3UTHBHUN
BIUIMB Tmpemnapary YaraVita Teprosyn NP+Zn Ha eHeprito NpopocTaHHsA. 3acTOCYBaHHS
MiHiIMaJabHOI HOpMH (3 11/T) 3a0e3mevnsio T0CTOBIpHE MiJABUIIECHHS eHeprii npopocTtanHs Ha 4,2 %
(3 80,7 % na xoHTponi a0 84,9 %). [lomanbiie 3pocTaHHsS HOPMHU 10 6 JI/T TaKOXK MPU3BENIO IO
CYTTEBOTO TIOKpAIIEHHS IIOCIBHMX $KOCTEM HACIHHs, JOBIBIIM CEpPEAHIA TIOKa3HWK EHeprii
npopoctanHs 10 88,6 %. OnHak, 30UIbIIEHHS KUTBKOCTI IpenapaTy 10 9 /T He Jajo iCTOTHOTO
JI0JIATKOBOTO 3pOCTAaHHS €Heprii nmpopocTtanHs. bibiie Toro, MmakcumanbpHa HopMma (12 11/T) cipuyn-
HUJIa 3HAYHE 3HMKECHHS €Heprii MpopocTaHHs HaciHH:A 10 86,9 %. 3a moka3HMKOM eHeprii mpopoc-
TaHHs HaCiHHsA riOpuaa Oypska iykpoBoro ‘Pyrenis 11° 3nauno nepeepmms ridpug ‘1B 0904°. ¥V
CepelHbOMY 3a JOCIHIJOM eHepris nmpopoctaHHs HaciHHS ‘Pytenis 11° cranoBuna 89,4 %, Toxi sk
st ‘LB 0904’ 1ieit moka3Huk OyB icTOTHO HUKIHM — 83,0 %.

Jlucniepciiinuii  aHami3 3acBiIYWB, MO0 TEHETHYHA BIJMIHHICTh MK JOCIITKyBaHUMU
riopunamMu Oypsika IYKpOBOTO Majla HAWOUIBIIMKA BIUIMB Ha Bapiaiilo €Heprii ImpOopOCTaHHS
HaciHHsA, moscHiooun 61,1 % wiei Bapiamii. BrumB o0poOku HaciHHsA mpenaparoMm YaraVita
Teprosyn NP+Zn (15,5 %) ta BnnuB naprtii HaciHHS (12,7 %) Oynu 3HaYHO MEHIIMMHU, HIK BILTUB
TeHEeTUYHUX BiIMiHHOCTEH ribpuaiB. Lle cBiuuTh Mpo ABI KJIIOYOBI pedi: Mmo-nepiie, Ais npenapary
B TEpIll YOTHUPH JOO0M TPOPOCTaHHS TMPOSBISETHCS HE TOBHOK MIpPOIO; TMO-APYre, YMOBH
¢dopmyBanHs HaciHHs mpotaroM 2023-2024 pp. Manu Habararo MEHIIMKA BIUIMB HAa EHEPTilo
MPOPOCTaHHS, HK HOTO TeHEeTH4H1 ocoOnmuBocTi. CrinbHUN BIUIMB (aKkTOpiB, Takux sk ['10pua Ta
[Mapris HacinHs, a Takox IIpenapat Ta [lapTis HaciHHA, BUSBHBCS MiHIMaJbHHUM 1 CKJaB juiie 6,4
Tta 2,6 % BiAmoBiAHO. BB HeBpaxoBaHWX YWMHHUKIB cTraHoBUB 1,8 %, a BimHOCHA MOXHOKa
CepeIHbOr0 3HAYCHHS €Heprii MPOPOCTaHHs Yy BChbOMY fociiai Oyna Huzpkoro (P = 1,2 %).

Pesynbratn nabopaTOpHUX MOCHIIKEHb MMATBEPIWIN, IO O00poOka HaCiHHSI Oypsika
iykpoBoro riopuaa ‘ILb 0904’ npenapatom YaraVita Teprosyn NP+Zn cyTTeBO BIIIMBaE Ha HOro
Ja0OpaTOPHY CXOXICTh. 3aCTOCYBaHHS MIHIMaJIbHOI HOpMHU (3 J1/T) MpU3BENIO 10 JOCTOBIPHOTO
HiABUILEHHS JTaOOpaTOpHOi cX0XkocTi Ha 5,5 % — 3 KoHTponbHHX 85,3 % 10 90,8 %. Iloganbie
301JIbIIIEHHST HOPMHU 00pOOKH /10 6 JI/T 1ajio AOJaTKOBE 3POCTAHHS CXO0XKOCTI Ha 4,5 %, TOCATHYBIITH
MakcUMaabHOTO ToKazHuKa 95,3 %. OnHak, 30UTbIIEHHS HOPMH A0 9 JI/T BUKIWKAIO HE3HAYHE
3HIDKEHHST cxoxocTi A0 95,0 % (y mexax HIP). Haiiripmmit pesynstar OyB 3adikcoBaHHU 3a
MaKCUMalibHOI HOpMH mpenapaty (12 51/T), ska npu3Bena A0 iCTOTHOTO 3MEHIIEHHS J1abopaTopHOi
cxoxocTi 10 88,4 %.

O06pobka HaciHHs TriOpuaa mykpoBoro Oypsika ‘Pyrenis 117 npenapatom YaraVita Teprosyn
NP+Zn TakoX moKa3zaja 3HA4yHI TMO3UTHBHI pe3yJbTaTH 00 JabOpaTOpHOI CXOXKOCTI.
3acrocyBaHHS MiHIManbHOI HOpMH (3 JI/T) MpPU3BENO A0 MiABUIIEHHS CXO0XOCTi Ha 4,8 % — 3
KoHTpobHUX 88,0 10 92,8 %. Haiikpamuit epexT cnocrepirascst mpu 301UIbIIEHHI HOPMH A0 6 JI/T:
CXOXICTh 3pocia e Ha 5,1 %, TOCATHYBIIM MaKCUMAaJIbHOTO 11 gociny piBHS 97,9 %. Iloganeie
30UIBIICHHS KITBKOCTI Tpenapary 10 9 /T He Majlo CYTTEBOTO BIUIMBY, OCKUIBKH CXOXICTh
3auImiIacs Maixke He3MiHHOIO (97,6 %). BogHouac BUKOpHCTaHHS MakCUMaIbHOT HOpMH (12 1/T)
CHPUYUHIIIO 3HUKEHHS JabopaTopHOi cxoxkocTi Ha 2,4 %, 10 95,5 %.

VY cepenHpOMy MO ABOX TiOpWAax 3acTOCYBaHHS MIHIMaJIbHOI HOpMH Iperapary YaraVita
Teprosyn NP+Zn (3 n/Tt) nns oOpoOku HaciHHA 3a0e3medmyio  JOCTOBIpHE  ITiJIBUICHHS
nabopaTopHOi cX0kocTi 13 86,6 % (Ha KoHTpoIbHOMY BapiaHTi) 10 91,8 %. Iloganbie 30iAbIICHHS
HOpPMH 710 6 JI/T Jaji0 HaWCyTTEBIIIE MiJBHUINCHHS J1abopaTopHOi cX0kocTi — 10 96,6 %. Xoua
MiABUILEHHS HOPMH 10 9 J/T TNpHU3BENO [0 HEICTOTHOrO 3MEHIIeHHS cxoxocTi (96,3 %),
3aCTOCYBAaHHS MaKCUMaJbHOT HOpMH (12 11/T) COpUYMHIIIO 3HAYHE 3HMKEHHS Moka3HuKa 110 91,9 %.
Kpim Toro, 3a nmabopaTopHOIO CXOXiCTIO HaciHHA riOpuna ‘Pytenis 11° 3HauHO mepeBepiIyBajo
Hacinas TiOpuaa ‘1B 0904°. V cepenmnboMy 3a BciMa BapiaHTaMH JOCIIY CXOXICTh HACIHHS
‘Pytenist 11’ cranoBuna 94,4 %, toxi six ridbpux ‘1B 0904’ mokasas 90,9 %.

Jucnepciiinuii aHai3 TOKa3aB, 1[0 Ha Bapialiio JadOpaTOPHOI CXOXKOCTI BITYM3HSIHHX
ribpuniB 1ykpoBoro Oypsika HaiOinpmmi BB (41,6 %) Mama oOpoOka HaciHHS HpenapaToM

29



YaraVita Teprosyn NP+Zn. BrumB, 3yMOBiIeHUN T€HETUYHOIO BIIMIHHICTIO TIOpHiB, BUSIBUBCS
Jeno MeHIUM 1 craHoBuB 36,7 %. Lle cBimuuth mpo Te, M0 eeKT BiJ 3acTocyBaHHsS YaraVita
Teprosyn NP+Zn po3kpuBCs TMOBHOIO MIpOI0 JO JAECSITOro mHs (TOOTO HAa MOMEHT OOJIKY
CXO0’KOCT1), 1110 BUSBUJIOCS Y 3HAYHOMY HiABHILIEHHI cx0oxocTi riopuais ‘ILIb 0904’ ta ‘Pyrtenis 11°.
Taxuii cunbHUN BIUIMB IpenapaTy MOSICHIOETHCS HAsIBHICTIO Y HBOMY a30Ty, Gpochopy Ta IMHKY —
€JIEMEHTIB, KpUTHYHO BAXJIMBUX JUISI paHHIX CTaiil po3BUTKY pociuH. Kpim Toro, icrorHuMu Oynu
edextu Bin cninbHOi A1i ¢akropiB [6puna x IIpenapat (2,7 %) ta Ilpemapat x Ilaptis HaciHHSA
(2,8 %). CymapHuil BIJIMB HEBpaxOBaHMX YMHHUKIB OyB He3Ha4HUM (2,7 %), a BiAHOCHA TIOMHIIKA
CEpeIHBOTO 3HAUCHHS CXOXKOCTI Y JOCIIKEeHH] cTaHoBua jute P = 1,2 %.

BucHoBku. /[lyis JOCATHEHHS MaKCHMalbHOI €Heprii NpopoCTaHHS HAciHHA Oypska
IIYKpPOBOTO HEOOXiTHE IHIWBiAyanbHE J03yBaHHs Tmpenapary YaraVita Teprosyn NP+Zn:
ontuManbHa HopMa Jutst riopuaa ‘ILb 0904’ cranoButs 9 11/T, a 1ns ‘Pyrenia 11° — 6 n/t.

HaiiBumia nabopaTopHa CXOXICTh JUIsi 000X JOCTIIKYBaHHX T1OpUIiB OyJjia HOCATHYTa MpHU
00po6ui HaciHHA npenapaToM YaraVita Teprosyn NP+Zn y Hopmi 6 1/T.

Heo0xigHO cyBOpO AOTPUMYBATUCS ONTHUMAIbHUX HOPM, OCKUIBKU MEPEBUILEHHS J03yBaHHS
IIUHKOMICTKOTO TIpenapaTy MOK€ HpPU3BECTH 10 IMPHUTHIYEHHS MOCIBHUX SIKOCTEH HAciHHA (SIK
€Heprii MpopOCTaHHs, TaK 1 CX0XOCT1).

I'eneTnuHuil moTeHHian TiOpuaa € JOOMIHYIOYMM (DaKTOpoM, IO BH3HAYAE EHEPTilo
MPOPOCTaHHs, TOMAI K 00poOKa HACIHHS IMHKOMICTKHUM IpErapaToM Ma€ BHUPIMIAJbHE 3HAYCHHS
JUTSL KIHIIEBO1 Ta00PaTOPHOT CXOXKOCTI.
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OIIHKA E®OEKTUBHOCTI KOMIVIEKCHHUX 3AXO/IB KOHTPOJIIO BYP’SIHIB
HA IMTPOJYKTUBHICTDh TA HACIHHEBY 3JATHICTH CETETAJIBHOI ®JIOPH

sl. I1. Makyx, noktop c.-r. Hayk, C. B. MomKiBcbKa, KaHAWAAT C.-T. HAYK,
B. M. Piznuk, kanauaar c.-r. Hayk, M. O. KicijieBcbka
Incmumym Gioenepeemuunux Kyiomyp i yykposux oypaxie HAAH, m. Kuis

OpmHiero 3 KITIOYOBUX MpOOJIEM CydacHOTO 3eMjiepoOcTBa B YKpaiHi € HaaMipHa
3a0yp’IHEHICTh OpPHHMX 3€Mellb, SIKa MPU3BOAUTH J0 3HAYHUX BTPAT YPO)Kalo, 3HIKEHHS SKOCTI
CUIBCHKOTOCIIOAPCHKOI MPOIYKIIii Ta Aerpafanii arpoeKocucTeM. 3a yMOB KIIMAaTHYHUX 3MiH Ta
iHTeHcuikamii 3eMJIEKOPUCTYBaHHS Oyp’STHU HE JIMIIIE KOHKYPYIOTh 13 KYJbTYPHHUMH POCIMHAMH
3a BOJIOTY, TOXHBHI PEUOBMHHM Ta CBITJIO, ajlie ¥ (OPMYIOTh PE3UCTEHTHICTh JO MOIIMPEHUX
XIMIYHUX 3aC00iB KOHTPOJII0. BUKOpHCTaHHS BUKIIIOYHO TepOiluaiB yxKe He 3a0e3nedye HaJeKHOTO
PIBHSI €KOJIOT1YHOI Ta €KOHOMIYHOI €(DEeKTHBHOCTI, BOJHOYAC CTBOPIOIOYHU 3arpo3u sl Oi0pi3HO-
MaHITTS, [PYHTOBOT'O Ta BOJHOTO cepenoBHIla. ToMy BHHHKae MoTpeda y HAyKOBOMY OOIPYHTY-
BaHHI METOJOJIOTIi EKOJIOTIYHO O€3MeYHOr0 KOHTPOJIOBAHHS CEreTalbHOI POCIUHHOCTI, fKa
BpaxOBYBaTHUME OCOOIMBOCTI IPYHTOBO-KJIIMAaTHUHUX 30H YKpPaiHU, MOE€AHYBATUME XIMIYHi, arpoTex-
HiYHI Ta OlOJIOTIYHI TpWioMH ¥ 3a0e3redyBaTUME CTaJie BHKOPHUCTaHHS OpHUX 3emelnb. lle
CIPUATUME TIJBUIIEHHIO MPOAYKTUBHOCTI OCHOBHMX KYJIBTYP, 3MEHIICHHIO aHTPOIIOTEHHOTO
HABaHTAXXCHHS HA JIOBKULIS Ta aJIanTallii arpoCeKTOpY O HOBUX BHKIIMKIB INTOOAIBHUX 3MiH KITIMATY.

KoHTposb ceretanbHOI pOCIMHHOCTI € OJHUM 13 KJIFOYOBHX (DaKTOpiB 3a0€3MeUeHHsT BUCOKOI
MMPOJIYKTHUBHOCT] CLITBCHKOTOCTIONAPCHKUX KyJIbTyp. EdexTtuBHe ympasminHs Oyp’sHaMu moTpedye
KOMILIEKCHOTO MiJXO0y, SIKUH BpaxoBYe BHJOBY crenu(iky Oyp’siHiB, IXHIO 3JaTHICTh /10 BiATBO-
pPEHHS, a TaKOXX BIUIMB arpOTEXHIYHHMX 1 XIMIYHHMX 3aXOiB. MeTOI0 IhOro JOCHiAy OyJI0 HayKOBO
oOTpyHTYBaTH iHTerpOBaHI/Iﬁ Miaxig 710 KOHTPOJIIOBAHHS cereTaibHOi ()JIOPU HA OPHUX 3EMIISIX,
BU3HAUUTH BIUIMB IHTEHCUBHOCTI KOHKypeHl_Ill KYJIbTYPHUX POCIHH, MeXaHIYHUX 06po601< Ta
XIMIYHOTO KOHTPOJIIO HA )KUTTE3AATHICTD 1 HACIHHEBY MPOAYKTUBHICTh OCHOBHUX BUIB OYyp’sHIB.

JInst  JOCSTHEHHST TIOCTaBJICHOI MeTH OyJio MpoBeAeHO OararohakTOpHUN TMOJHOBUH
eKCIIEpUMEHT, IO JI03BOJIMB OLIHUTH PEaKI0 pi3HUX BHUIIB Oyp ’sHIB Ha KOMOiHawlii arpo-
TeXHIYHHX 1 XIMIYHUX (PaKTOpiB, a TAaKOK c(HOpMYyBaTH HAYKOBO OOTPYHTOBaHI peKOMEHIALI 111010
nudepeHIiioBaHOTO Ta €KOJOTIYHO O€3MEYHOT0 KOHTPOJIIO CEreTAIbHOI POCIMHHOCTI.

[TpoBeneni OGaratodakTOpHi JOCHIPKEHHS JO3BOJWIW OIIHATA I1HTETPOBAHUN BIUIUB
IHTEHCUBHOCTI KOHKYpEHII1 KyJIbTYpHHX pOCIuH ((pakTop A), MEXaHIYHHX 3aXOJIB KOHTPO-
moBaHHs (paktop B) Ta ximiuamx mnpuiiomiB (¢pakrop C) Ha pIiCT, PO3BUTOK 1 BiITBOPEHHS
MPOBITHUX BHUIIB CETETATILHOI POCIMHHOCTI OPHUX 3€MENIb OCHOBHHX IPYHTOBO-KIIIMAaTUYHHUX 30H
VYkpainu. Y3aranbHeHi cepellHi NOKa3HUKH MPUTHIYeHHs, 010Macu Ta HAaCiHHEBOI NMPOJYKTUBHOCTI
Oyp’siHiB HaBeneH1 y Tabuumi 1.

Tabauys
Y3arajibHeHi cepeHi NOKa3HUKHU NMPUTHIYeHHs, 0ioMacu Ta HACIHHEBOI MPOAYKTHBHOCTI
cereTajibHMX BUIIB Oyp’siHIB y nocaifi» (cepenne 3a 2021-2025 pp.)

, IIpurnivenus, Bbiomaca, HacinneBa npoayKTHBHICTD,

Bun byp’siy ’ % r/m? mIT)./M}ZI
[Npuak mouevyiHMA
(Polygonum persicaria) 352 320.4 1450
Jlo6ona 6ina (Chenopodium album) 61,8 290,7 1320
[Macnin yopuuit (Solanum nigrum) 58,6 310,1 1280
[TimMapeHHUK JinmKUAN 574 340.9 1560
(Galium aparine) ’ ’
Penpka nuka
(Raphanus raphanistrum) 65.1 230,5 1200
PyTka nmikapchka
(Fumaria officinalis) 49,7 360,3 1680
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[Tpurniuenns, | biomaca, HacinHeBa npolyKTHBHICTB,

Bun Oyp’sny % /M2 mT./m?

TanabaH 110JILOBUI

(Thlaspi arvense) 54,5 330,8 1420

®ianka onwosa (Viola arvensis) 50,9 350,2 1500

[{upuis 3Buyaiina

(Amaranthus retroflexus) 62,7 2954 1380

Mumriii cuswii (Setaria glauca) 57,3 315,6 1400

[Imockyxa 3BUUaiiHa

(Echinochloa crus-galli) 39,8 30,1 1350

Mpumirka. [ani nogaHo sk cepenHi 3HadeHHs npurHideHHs (%), Oiomacu (I/mM?) Ta HaCiHHEBOI
MPOAYKTHUBHOCTI (IUT./M?) AJISl KO’KHOTO BUAY Oyp’siHiB, y3arajlbHEHi M0 BCiX KOMOiHaMisNX (haKkTopiB AOCTimy
(1HTEHCUBHICTh KOHKYPEHII1 KyJIbTypH, MEXaHIUHI Ta XiMiuHi 3axonu). CTaHAapTHI BIOXWICHHS HaBEICHI B
Iy’)KKax, M0 JO3BOJIAE OIIHUTH MIHJIWBICTh ITOKA3HHWKIB Ta BHUAOBI OCOOMMBOCTI peakmii Oyp’sHIB Ha
KOHTPOJIbHI 3aX0/IH.

OTtpumaHi AaHl CBiAYaTh TPO 3HAYHY BHUAOCIECHU(IYHICTH peakilii Oyp’sHIB Ha ir0
JOCHIKyBaHUX (akTopiB. 30Kkpema, HaOLIbII YyTIUBUMH JIO TIO€AHAHHS BHCOKOI IHTEHCUBHOCTI
KOHKYpEHIIii KyJbTYpH Ta XIMIYHOTO KOHTPOJIIOBAaHHS Y CTaHAApPTHUX HOPMAax BHUSBUIIHCS
Raphanus raphanistrum ta Amaranthus retroflexus. PiBeHb ix npurHiueHHs nepeBuiryBas 60 %,
10 3yMOBJIIOBAJIO iCTOTHE 3HMKEHHS Oiomacu (o 280-290 r/mM?) 1 MiHIMaJIbHI TTOKa3HUKH HACiH-
HEBOI MPOAYKTUBHOCTI. Lle cBimUNTh Mpo ePEeKTUBHICTh IHTETPOBAHUX 3aXOIB y KOHTPOJIIOBaHHI
JTBOJOJBHUX SIPUX Oyp’sHIB 3 BUCOKOIO KOHKYPEHTOCITPOMOIKHICTIO.

Bunu Chenopodium album ta Echinochloa crus-galli xapaktepu3yBalucs MTPOMIKHOIO
peaxii€ero: piBeHb IPUTHIYEHHS CTAaHOBUB 55—58 %, MpoTe 3aBIsSKM BUCOKINA €KOJOTIYHIH MacTuy-
HOCTI BOHM 30epirasm mocratHii OiomacHuii moteHmian (310-330 r/mM?) 1 cepeaHIO HACiHHEBY
MPOAYKTUBHICTD. Lle MOsCHIOE iXHIO CTIMKY MPUCYTHICTH y IIeHO3aX HaBiTh 32 IHTEHCHUBHOT'O arpo-
TEXHIYHOTO BILJIUBY.

binem crifikumu BusiBwiucs Fumaria officinalis ta Viola arvensis. HaBith 3a moenHaHHs
MEXaHIYHUX 1 XIMIYHHMX 3aXOJ(IB PiBE€Hb IX NMPUTHIYEHHS 3aJUIIABCS HIDKYUM 3a 55 %, Tomi sK
6iomaca mepeBuiyBana 350 r/m?, a HaciHHeBa npoaykTHBHICTH — 1500 mT./M?. Lle Bkazye Ha
CKJIAJIHICTh TIOBHOTO KOHTPOJIFOBAHHS JApiOHOHACIHHUX BHUIB, SIKi ()OPMYIOTh 3HAUHHI OaHK HaCiH-
HS Y IPYHTI Ta MalOTh 37[aTHICTH JI0 MIPOJIOHTOBAHOTO BiITBOPEHHS.

Oco6nuBoi yBaru 3aciyroBye Galium aparine, SKuii TpOJEMOHCTPYBaB HaWBHII MMOKa3HUKH
6iomacu (monax 360 r/m?) Ta HaciHHEBOI MpoayKTUBHOCTI (MoHax 1600 mr./m?). e cBimuuTh mnpo
HOTr0 BHCOKY KOHKYPEHTHY 3JaTHICTh 1 3HaYHUN PU3UK OMIHYBaHHS y IOCIBaX HaBiTh 3a yMOB
LTeCIPSIMOBAHMX 3aX0/1iB KOHTPOJIOBAHHS.

Takum 4WHOM, pe3yJbTaTH MiATBEPIKYIOTh, 0 €()EeKTHUBHICTh BIUTUBY (haKTOPIB JAOCIITy Ha
CereTallbHy POCIMHHICTh BU3HAYAETHCSI BUIOBOIO HAJISKHICTIO Oyp’sHIB, 0COOIMBOCTAMH X Oionorii
Ta QJIaNTUBHUMU MOXJIUBOCTAMU. OTpHMaHi J1aHi € BOXIUBUMH U (GOpMyBaHHS nudepeHiiiio-
BAaHMX CHCTEM EKOJIOTIYHO Oe3MEeYHOro KOHTPOJNIO Oyp’siHiB, SIKI BPaXOBYIOTh SIK IHTEHCHUBHICTb
KOHKYPEHIIi KyJbTYpH, TaK 1 cCerudIdHy peaKIlito OKpeMHUX BUIIB HA MEXaHIYHI Ta XIMIUHI 3aX0/TH.

[IpoBenenuii nucnepciiiHuii  aHami3 IOKa3aB, IO BCi JOCHIKYBaHI (aKkTopu —
IHTEHCHUBHICTh KOHKYpeHIIii KynbTypu (akTop A), mexaHiuHi 3axonu ((axrop B) Ta xiMmiuHuii
KOHTpOJb ((akrop C) — Manu iCTOTHHH BIUIMB Ha PiBeHb MPUTHIUEHHS, OioMacy Ta HACIHHEBY
npoayKTuBHICTE Oyp’sHIB (p < 0,05). BomHoyac HalOIIBIIMI BHECOK y Baplallilo JOCIHIHKYBAaHUX
O3HaK BHOCHUB ()akTop A (IHTEHCHBHICTb KOHKYPEHILIi KyJIbTypH), SIKUI MOSICHIOBAB y CEPEAHbOMY
38-42 % 3aranbHOi MIHIMUBOCTI. J{emo HIKYMiA, ane TakoXK 3HauyIuil edekT Mainu pakTopu XiMmid-
HOTO KOHTpoJtoBaHHs (28—32 %) Ta mexaHigyHuX 3axo1iB (15-18 %).

VY3aranpHeHi cepenHi 3HadeHHs (Ta0i.) CBiAYaTh, IO HAWOLIBIT YYTIWBUMH BUIAMHU 10
MO€JHAHHS IHTEHCUBHOT KOHKYPEHILI KyJbTYpH Ta XIMI4YHOTO KOHTPOJIO y CTaHIAApTHUX HOpMax
BUSIBUIUCS Raphanus raphanistrum ta Amaranthus retroflexus. 3a pe3yiabTaTaMu TOPIBHSIHHSI
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cepennix 3naudeHb (tect HIP0,05) BcranoBieHo, mo 6iomaca mux BUIIB Oyjia TOCTOBIPHO HUKYOIO
(Ha 15-20 % mopiBHSAHO 3 KOHTPOJIEM), TOJl SIK HAaCiHHEBA MPOJYKTHUBHICTh 3HMXKYBanacs OiIbII
HiX Ha 40 %.

Bunu Chenopodium album ta Echinochloa crus-galli 3alimanu NpOMiKHE TOJIOKEHHS.
Pi3HuUI MIXK KOHTPOJIBHUMH Ta 0OPOOJICHIUMH BapiaHTaMHU JJIsl IUX BUJIB OyJia CTATUCTUYHO JTOCTO-
BipHOIO (p < 0,05), mpoTe MeHII BUpakeHO0 — OioMaca 3HMKyBanacs B cepeinbomy Ha 10—-12 %,
a HaClHHEBA MPOAYKTUBHICTH — Ha 20-25 %.

Hartomicte Fumaria officinalis Ta Viola arvensis IpoaeMOHCTPYBaIH BUCOKY TOJEPAHTHICTE:
JIOCTOBIPHHMX BIMIHHOCTEH 3a OiOMacol MiX BapiaHTaMH 3 MEXaHIYHMM Ta KOMOIHOBaHHM
KOHTPOJIEM BHABICHO He OyJ0, TOAI SK HACiHHEBAa NPOJYKTHBHICTH 3alulIajacs Ha piBHI
KoHTpoT0. [le Bka3ye Ha CTIMKICTh IpIOHOHACIHHUX BUIB /10 IHTETPOBAHUX 3aXO0/IB 1 MIATBEPIKYE
iXHIO BUCOKY a/IalITUBHICTb.

OcobnuBy yBary nipuBeptae Galium aparine, Skuil y BCix KOMOIHAIlsAX (paKTOpiB MaB JOCTO-
BipHO HaiBumli mokasHuku Oiomacu (360,3 r/mM?) Ta HaciHHeBOi mpoaykTuBHOCTI (1680 mmIT./m?).
Bucoki koedimientu Bapiatii (CV = 18-22 %) miaTBep/pKyIOTh IIACTUYHICTh BOTO BUAY Ta HOTO
3aTHICTh €()EKTUBHO BUKOPUCTOBYBATH KOHKYPEHTHY HIIlTy.

BucHoBku. Pe3ynbpTaté BapiamiiiHOTO aHami3y AOBOJSATH, 10 HAWOUIBII AiEBUM (DaKTOpOM
KOHTPOJIIOBAaHHS CETreTaIbHOI POCIMHHOCTI € MiABUIIEHHS IHTEHCUBHOCTI KOHKYPEHLIT KyJIbTYpHUX
POCIIMH y TIOEIHAaHHI 3 XIMIYHMM KOHTpojeM. Pa3oM 13 TUM e(eKTHBHICTh 3aXOMdiB ICTOTHO
3aJIeKUTh BiJ BUJOBOI HaJeKHOCTI Oyp siHiB. Lle minTBeppkye HEoOXiMHICT audepeHIiiioBaHOTO
miaxoay A0 GopMyBaHHS CUCTEM €KOJIOTIYHO O0€3MEYHOr0 KOHTPOIIOBaHHS Oyp SHIB y CIBO3MIHAX.
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®OPMYBAHHS YPOXKAHHOCTI MICKAHTYCY I'TAHTCBKOI'O
3AJIE2KHO BIJI OCHOBHOI'O TA ITIO3AKOPEHEBOI'O KUBJIEHHSA
B YMOBAX JIICOCTEITY YKPATHH

B. B. Ci1000151HI0K, acTipaHT
Incmumym 6ioenepeemuunux kynemyp i yykposux oypsxie HAAH, m. Kuis

MickanTyc riranTchkuil (Miscanthus giganteus) € IEPCIEKTUBHOIO 0araTOPivHOIO 371aKOBOIO
KyJIbTypOIO, sika HaOyBae Bce OUIBIIOrO 3HAUYEHHS y CBITOBOMY Ta BITYM3HSHOMY arpapHOMYy
CEKTOp1 SK JDKEPENo BIMHOBIIOBaHOI eHeprii. Bucoka BpokaliHICTh, 37JaTHICTh aqanTyBaTUCS O
PI3HUX KJIIMaTUYHUX YMOB, IIBUAKHH PICT Ta 3[aTHICTh aKyMyJIIOBATH 3HAUYHY KUIBKICTH OioMacu
pOOJIATH IO KYJbTYPY NPUBAOIUBOIO NJIsi BUKOPHCTAHHS y OloeHepreTuill. MiCKaHTyC aKTHBHO
BUKOPUCTOBYIOTh Ul OTpUMaHHS OlomajuBa, 110 € aJlbTEPHATUBOIO TPATUIIMHUM JDKepesram
€Heprii, TAKKUM SIK BYT1JUIA 1 Ta3.

VY 3B’s13Ky 3 MM OCOOJMBOI aKTyalbHOCTI HaOyBae mpobiema onTuMizallii arpoTeXHIYHUX
MPUHOMIB, 30KpeMa CHUCTEMH JKUBJICHHSI, KA 3/1aTHA 3a0€3MEYUTH BUCOKI MOKA3HUKH YPOKAWHOCTI
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Ta eHeproeekTuBHOCTI. He3Bakaroum Ha 3arajbHy HEBHOArIMBICTH MICKAHTYCYy, pe3yJIbTaTh
JOCIHIKeHb CB1YaTh, 1[0 TPAMOTHE 3aCTOCYBAaHHS OCHOBHOT'O Ta MO3aKOPEHEBOTO IiPKUBJICHHS
MOJKE CYTTEBO BILTMBATH Ha MPOIYKTUBHICTh KYJIBTYPH.

Memoto yvoco oocnioxcennss Oyno OLIHUTH BIUIMB PI3HUX BapiaHTIB yJOOpeHHsS Ha
YPOKalHICTh MICKAHTYCY TITaHTCHKOTO, BUXIJ 6i0MacH, TBEpAOro OiomajanBa Ta 3arajibHy €Hepro-
€MHICTh OTPUMaHOI POAYKIii B ymMoBax Jlicocreny Ykpainu.

VY xoxai gocnigy Oyino BCTaHOBJIEHO, IO HAMMEHITY BpOKaiHICTH Oiomacu 3adikCcOBaHO 3a
3acrocyBanHs I[Hrioitop ypeasu N-STAB, 1,41/t KAC + Ksanric, 2 n/ra — 15 1/ra. Bucoki
MMOKa3HUKH Mmoka3aB BapiadT y noeaHanHi KAC 32 (20 g. p.) + Iari6itop ypeasu N-STAB, 1,4 n/T
KAC, KAC 32 (20 . p.) + Iari6itop ypeasu N-STAB, 1,4 n/t KAC + Kgsanric, 2 n/ra — 29,7 Ta
29,6 T/ra BiAIIOBiAHO.

Kopenese mimkuBineHHs Ha BapianTi BHeceHHs KAC 32 (40 m. p.) + CrabimizaTop a3ory
N-Jlok Makc, 1,7 n/ra + KBanrtic, 2 n/ra ypokaiiHicTh 6ioMacu craHoBuia 26,8 T/ra. SIk BUAHO,
BECHsSIHE yI0OpPEHHs AaJI0 IPUPICT yPOXKar0 MiCKaHTYCY TraHTChKOTO.

3okpema, 3a 3actocyBanHsi KAC 32 (20 a. p.) Buxix TBepaoro Gionanuea ctaHoBHUB 23,9 T/ra
MOpiBHSAHO 3 KOHTpojeM 9,1 T/ra. HaliMeHII MOKa3HUKU BHXOIY TBEpJOro OiomaiuBa CIOCTEpi-
raymcst 3a 3actocyBanHs [Hri6iTop ypeasu N-STAB, 1,4 n/tr KAC + Kganric, 2 n/ra— 9,0 1/ra.

EneproemHicTs TBepaoro OiomajauBa CYTTEBO HE BiJIpi3HsUIACS BiJl KOHTPOJBHOTO BapiaHTy.
[Tozakopenee mimxuBiaeHHsT KAC 32 (20 a.p.) mamo HaaOaBKy BpoOXKaHOCTI Cyxoi Oiomacu
MOPIBHSIHO 3 KOHTpoJeM Ha 17,9 1/ra ta Buxin eneprii 383,5 I'[Ix/ra, mo Ha 237,7 I'[Ix/ra Oinblie
HDK y KOHTPOJIBHOMY BapiaHTI.

Bucoki moka3HHKHM BUXOJAY €Heprii crmocTepiraiucs i Ha BapiaHtax 3actocyBaHHs KAC 32
(20 1. p.) + Iari6iTop ypeasu N-STAB, 1,4 n/tr , KAC 32 (20 1. p.) + Iari6itop ypeasu N-STAB,
1,4 i/t KAC + Ksasnric, 2 n/ra, KAC 32 (40 n. p.) + Crabinizarop azory N-Jlok Makc, 1,7 n/ra +
Kganric, 2 n/ra — 350,4; 339,74 ta 295,2 I'JI/ra BianoBiaHO. Buxina TBepaoro OionananBa Ha IIUX
BapiaHTax CTaHOBUB BiamoBigHo 21,8; 21,2 Ta 18,4.

Ha kinneBuii pe3ynpTaT pO3paxyHKIB MPOIYKTUBHOCTI BHPOIIYBaHHS MICKaHTYCY TiraHT-
CHKOT'0 MaJIM BIUIMB SIKICHI IOKa3HUKH CyX0i Oi0MacH, BMICT CyX0i pe4OBHHHM Ta BMICT 30JIH.

Ha Bcix BapiaHTax AOCHiTy CHOCTEpIraBCs PI3HUN BMICT CyXOi PEUYOBHHHM Yy Olomaci BiJ
54,57-70,06 %, 1m0 BIIMHYJIO HA BUXiJ TBEpAOro Oiomanusa 3 rekrapa. Pisawmii BmicT 30mu Bifg 3,0—
3,3% MaB BIUIMB Ha EHEPrOEMHICTb TBEPAOro OiomajnBa JOCHIKYBAHOI KYyJIbTypH, IO
BUPOIILYBaBCs MPH Pi3HUX BapiaHTax yJ00peHHS.

OTpumaHi pe3yibTaTH CBIIYaTh, IO 3aCTOCYBAHHS ONTHUMI30BaHOI CUCTEMH OCHOBHOTO Ta
M103aKOPEHEBOT'0 KUBJICHHS JT03BOJISIE ICTOTHO MiBUIIMTU BPOXKAHHICTh MICKAaHTYCY TiIFaHTCHKOTO,
30UIBIIMTH BUXiA OloMacu, TBepAOro OiomanuBa Ta Horo eHeproemHicTh. HaiiedekTuBHImMMU
Bapiantamu Oynu Ti, mo nependauyamu 3actocyBanHs KAC 32 y wnopmi 2040 kr a.p./ra y
noeaHaHHi 31 ctadimizaropamu a3oTy (N-STAB a6o N-Jlok Makc) Ta MiKpoeIeMEHTHUM JTOOPHBOM
KBanTic. 3acTocyBaHHS TakuX arpornpHiioMiB J03BOJIS€ MiABHIIUTH €(EKTUBHICTH OioeHep-
TeTUYHOTO BUPOOHUIITBA B yMoBax Jlicocteny YkpaiHH, TaKoX CIpHUsiE pallioHAIEHOMY BHKOPHC-
TaHHIO TOOPHB.
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INYKPOBI BYPAKH B YMOBAX III/IBUIITEHUX
TEMIIEPATYP I IIOCYXHU — 3MIHHA ¥ ®I310/I0I'TI POCJINH,
BIIJINB HA BPOKAUHICTD, OIITUMI3AIIA CIBO3SMIH

IMPOAYKTUBHICTDb HYKPOBUX BYPAKIB
3A AIBTEPHATUBHOI OPI'AHO-MIHEPAJIbHOI CUCTEMH YJIOBPEHHS

B. B. IBanina, 10KTOp C.-T. HayK,
B. B. JlopoHin, aciipant
Incmumym 6ioenepeemuunux kynomyp i yykposux oypsxkie HAAH, m. Kuis

3a gedinmUTy THOIW Ta 3HAYHOTO TOJOPOKaHHS MiHEpadbHUX TOOpPHMB BHHUKIA TOTpeda
MOIIYKY aJbTEPHATUBHHUX CIOCOOIB yIOOpEHHS KYJIbTYyp — BUKOPUCTAHHS MOOIYHOI MPOTYKIIii.
[ToGiuHa MPOAYKIlisi POCTHMHHUITBA € BaXIIMBUM JDKEPEIOM MOCTA4aHHS MOKUBHUX PEUOBHH IS
MiHEpaIbHOTO J>KUBJICHHS POCIMH SK Yy MpsAMid 1ii, Tak 1 B micisinii. BukopuctanHs comomu
MIIEHUITI 03UMOi — T00IYHA MPOAYKIIIS JO3BOJISIE ICTOTHO 3MEHIIMTH BUHOC 13 TPYHTY OCHOBHUX
€JIEMEHTIB JKMBJICHHS, CTBOPIOIOYM OUIBII CHPHUATIMBE TpodiuHE CepefoBUINE y TIPYHTI JUis
MIHEpaJbHOTO JKHUBJICHHS pociuH [1,2]. Bukopucranus cojgomu € e(QEeKTHBHHM 3acOo00M
niaTpuMaHHs Oe3nediuuTHOro OanaHcy TyMycCy ¥ HMOXXHBHHMX €JIE€MEHTIB, JOAATKOBUM JDKEPEIOM
opraniyHux n00puB [3]. Bukopucranus moGiuHOI mpoAyKIlii 3a0e3nmeqrio MiBUIEHHS OajlaHCy
rymycy Ha 0,37 1/ra 3a pik [4]. Tomy, nociijkeHHS aJbTEpPHATHBHUX CUCTEM YAOOpEHHS B
CIBO3MiHI Ma€ HAyKOBE 1 MPAKTUYHE 3HAYEHHS 1 € aKTyaJIbHUM.

JlocItipKeHHST KOMITJICKCHOTO BIUIMBY MOOIYHOT MPOIYKINT 3 MiHEpaJbHUMU Ta OpPraHiuHUMHU
no0puBaMH Ha MPOTYKTUBHICTH MYKPOBUX OYypsKiB mpoBoawm Ha bimonepkiepkiii JJICC B ymoBax
CTaImioHapHOro nociixy. Po3mipu nocmigHOi MUISTHKY CTAI[iOHAPHOTO JOCIIAY: TMOCIBHA IUIOIIA —

228 mM?, obmikoBa — 100 m%. Bapiantu y focmizax po3MillyBalM CHCTEMaTHYHO MOCIHiJOBHO,
MOBTOPHICTH IOCITITy TPHPA30Ba.
[pyHToBa BigMiHa MicLs 3aKIaJaHHs [IOCHiAy — 4YOPHO3EM BHJIYTYBAaHHN CEPENHBO

cyrnuakoBuid. Opauit 0-30 cM miap IpyHT Mae Taki arpoxiMiuHi XapaKTepUCTHKH: BMICT TyMyCy —
3,6-3.8 % (3a Tropinum); pyxomuii pocdop ta kamiit (3a Unpukosum) — 153—170 ta 64—78 mr/kr
IpyHTY; JerkorigpoinizoBanuii azor (3a Kopuoingom) — 106-112 mr/kr rpyHTy, TiIpoiiTHYHA
kucnoTHicTh (3a Kanmenom) — 1,71-1,80 mr-exs/100 r rpyHTY.

Bcranosneno, mo B cepeabomy 3a 2020-2022 pp. BpoXKaiHICTH KOPEHEIUIOAIB OYpsKiB
IIYKPOBUX Yy KOPOTKOPOTAIliHHINA 3epHO-OypSIKOBIN CIBO3MIHI 32 MiHEpPAJIBHOI CUCTEMHU YIOOPEHHS 3
BHeceHHsM Ha | ra pimti Ns3P42K4z cranoBuma 35,9 1/ra, mo 3Ha4HO Oinbline, HiX B KOHTpoJi — 6e3
no0puB. 3a opraHo-MiHEpaIbHOI CHCTEMH YI0OpEeHHS 3 BHECEHHSM Ha | ra ciBo3minu Ns3PsKa +
6,7 T THOIO BPOXaiHICTh KOPEHEIUIOAIB MOCTOBipHO miaBHumiacsi — Ha 9,0 T/ra mopiBHSAHO 3
MIHEpaJIbHOIO CUCTEMOIO yI00peHHS. 3a BHECCHHs Ha | ra CiBO3MIHM MIHEpaJIbHUX JTOOPHB B 1031
Ns3P42K42 3 BukopuctanusmM mo6iuHoi MpoayKuii — coJOMHU Tia OYpsIKM IIyKpOBi, 3a0e3meunsio
OTPUMAaHHS JOCTOBIPHO BWIIOI BPOXKAaWHOCTI KopeHerioniB — 40,7 T/ra MOpiBHSIHO SIK 3 KOHTPO-
JIeM, TaK 1 MOPIBHSHO 3 BHECEHHSM JIMIIE MiHEpaIbHUX 100puB (Tadm. 1).

Hocuth epeKTHBHUM B aJbTEPHATUBHOMY OPraHO-MiHEpaJIbHOMY YIOOpPEHHI CIBO3MIHU
BU3HAa4YeHO 30UTbIICHHA Yy 1,5 pasu 703U yCiX eNEMEHTIB JKMBJICHHS Y CKJIaJAi MiHEpaJbHOIrO
nobpusa. 3a BHeceHHs NosP70K70 Ha Tl 3aoproBanHHs MOOIYHOI MPOAYKINT BPOKaWHICTh OypsKiB
ykpoBux cranoBmia 50,1 T/ra, mo nopiBHAHO 3 G6a3zucHUM ynoOpeHHsM (Ns3P42Ka2) BU3HAuEHO
BHUIIUM Ha 9,4 T/ra, MOPIBHIHO 3 KOHTpOJeM 0e3 1oopuB — Ha 31,5 1/ra.

HaiininHiniowo 6i0J0T1YHOI0 BJIACTHBICTIO LYKPOBUX OYpPSKIB SK CIELiali30BAaHOTO IYKpPO-
HOCa € 1X 37aTHICTh HAKOMMMYYBaTH IYKPO3y. LIyKpHUCTICTh KOPEHEIUIOIB 3aICKUTh BiJ] COPTOBUX

CyBaHHS MIHEpaJIbHUX JTOOPHUB.
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BcTaHoBiieHo, 1m0 HaWBUIIMN BMICT IYKPY B KOPEHEIIOJAaX BU3HAUYEHO HA KOHTpOJ 0Oe3

nobpuB — 17,2 %, 3a GaszucHoro ynoOpeHHsi OypsKiB LIYKpOBUX MiHEpaJIbHUMHU I0OpHBaMHU
(Ns3P2Ka2) — 17,2 %, 3a BHecenHs Ns3P4Ksr + mobiuna mpomykumis ta Ns3P21Kzi + mob6iuna
nponykmiss — 17,1 Ta 17,2 %, BignmoBigHo. lle mae 3Mory mpUmyCTUTH, IO 1032 MiHEpaTbHUX

no0puB Ns3P4Ksr Ta i1 moegHanHs 3 moOiuyHa TPOMYKINS CTBOPIOE CHPHATIMBE MiHEpalIbHE
KHUBJICHHS OypSAKIB IyKPOBHX Yy JIPYTii MOJOBUHI BEreTallii, sike CylmpoBOJKYETHCS MAKCUMAIbHUM

HAKOIMMYCHHSIM I[yKPY B KOPEHEITO1aX.
Tabnuys 1

YpoxaiiHicTh OypsiKiB HyKpoBHX 3aj1e:kH0 Bia ynoopenns (BLIIACC, 2020-2022 pp.)

Ne Bueceno no6pus Cxena Bpoxaiinicts, T/Ta
Bap. Ha | ra ciBO3MiHH, KT 2020 p. | 2021 p. 2022 p. | cepenHe
51 be3 n1o6puB (KOHTPOJIB) 21,1 19,0 15,8 18,6
55 | Ns3P4Kap INPK 41,0 32,6 34,1 35,9
53 | Ns3P4Kao+ 6,7 1/ra raoro | INPK + rwii 49,2 43,0 42,5 44,9
41 | N53P42Kso + conoma INPK + I1IT 45,2 36,7 40,3 40,7
46 | N¢sP70K70+ comoma ILSNPK +1im1 | 53,1 48,1 49,1 50,1
HIPg o5 3,1 2,8 3,0 3,0
P, % 2,5 2,3 2,7 2,6
3HWKEHHSI I[YKPUCTOCTI KOPEHEIUIOAIB CIOCTEpIrai 3a aJIbTEPHATHBHOTO OPTraHO-

MiHepanbHOTO ynoOpeHHs ciBo3minum Ha 0,4 % 10 koHTposto Oe3 no0puB 3a abCOMIOTHOTO
nokazHuka 16,8 %. HailiHmxk4i MOKa3HUKH IIYKPUCTOCTI KOPEHEIIOJIB BHU3HAUYEHO 3a BHECEHHS
nigBHUILEHOI y 1,5 1031 MiHepanbHUX TOOPHB y CKIIafl albTEPHATUBHOTO YA0OpEHHS. 3a BHECCHHS
Ha 1 ra ciBo3minu NesP70K70 Ha Ti11 3a0proBaHHsS OOIYHOT MPOAYKINT IIYKPHUCTICTh KOPEHEIIJIONIB
cranoBuna 15,5 %, mo nopiBHsHO 3 6a3ucHuM ynoOpeHHsM (Ns3P42Ksz) Ta kOHTpONEM 6€3 100puB
Oyino menmmm Ha 1,7 %.

VY3araibHIOIOYAM MMOKAa3HUKOM €()EeKTHBHOCTI CUCTEM YAOOpEHHS Uit OypsKiB IIYKpPOBUX €
MOKa3HUK 300py LYKPY, AKUH 3aJ€KUTh BIJ PIBHSA YPOKAMHOCTI KOPEHEIUIOIB Ta iX IYKPHUCTOCTI.
3a BHeceHHs Ha 1ra ciBo3minu Ns3PsKaz 30ip mykpy cranoBuB 6,14 T/ra 31 3pocTaHHAM 10
KOHTpoJTIO 6€3 100puB Ha 2,95 T/ra abo y 1,9 pasu (Ttad:m. 2).

Tabauys 2
30ip nykpy 3anexuno Bix ynoopenns (bBLIACC, 2020-2022 pp.)
Ne Breceno nobpus Cxena 30ip ykpy, T/Ta
Bap. Ha | ra ciBO3MiHH, KT 2020 p. | 2021 p. | 2022 p. | cepenHe

51 be3 1oOpuB (KOHTPOJIB) 3,61 3,08 2,88 3,19
55 | Ns3P4aKap INPK 6,77 5,90 5,76 6,14
53 | Ns3PsKax+ 6,7 T/rarHoro | INPK + ruiii 7,63 8,00 6,93 7,52
41 | Ns3P4Kyg2 + conoma INPK + IIII 7,86 6,61 6,37 6,94
46 | N¢sP70K70+ conoma 1,5NPK + IIT 8,39 7,65 7,27 7,77

3a GasucHOro ynoOpeHHsI ciBO3MiHM 3 BHeceHHsM Ha | ra pimm Ns3PppKs + mobiuna
MPOAYKIIis 30ip MyKpy cTaHOBHUB 6,94 T/ra 31 3pOCTaHHIM 10 KOHTpOJO Oe3 mobpus Ha 3,75 T/ra
abo y 2,2 pa3u. 3a IpOAyKTHUBHICTIO 3a3Hau€Ha CHCTeMa YJIOOpeHHsS MOCTYIaNach TPAIUIIHHOMY
ynoOpeHHI0 3 BHeceHHsM THoro Ha 0,58 1/ra. HaitBumioi 6i070riyHOT MPOAYKTHBHOCTI OYpPsKIB
IIyKPOBHX JOCSTalIN 3a 30UIbIICHHS Y 1,5 pa3u moBHOTO MiHEpaJIbHOTO JOOpHUBA.
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ONTUMIBALIA CTPOKIB CIBBM IYKPOBOI'O BYPSIKA
B KOPOTKOPOTAIIIMHUX CIBO3MIHAX 3AXIJTHOI'O JICOCTENY YKPATHU

. O. KuceaboB, KaHAUIAT C.-T. HAYK
1 «3axionuu bByay, Jlveiecoka oo

IyxpoBuii Oypsik (Beta vulgaris L.) 3aMUIIa€ThCsl CTPATETIYHOIO KYJIBTYPOIO IJISl arpapHOTO
CeKTOpy YKpaiHu, 3a0e3Meuyrodr OCHOBY JJII BUPOOHHUIITBA ITyKPYy, O10EHEPTETHKH Ta KOPMOBHUX
pecypciB. Y cydacHHUX yMOBaXxX KJIIMaTMYHHUX 3MiH OJHHUM 13 HAWBaXJIMBIIIMX YHHHUKIB cTaOLTi3a1ii
BpPOXKAHOCTI € IPaBUILHUI BHOIp CTPOKIB CiBOM, OCOOIMBO B KOPOTKOPOTAIIMHUX CIBO3MIiHAX, IO
IIMPOKO 3aCTOCOBYIOThCS y 3axigHomy Jlicocrery.

VY perioHi 3pocTae 4acToTa BECHSIHUX MOCYX, CIIOCTEPITA€EThCS HECTaya MPOAYKTHBHOT BOJIOTH
Ta 3MILIEHHS J1aT BECHSIHOTO MOTEIUIiHHA. L{e cTBOpIoE pU3HKH SK JUIsl paHHIX MOCIBIB, IO MOXKYTb
MOTPAMUTH ]I 3aMOPO3KH, TakK 1 JJIs Mi3HIX, SKI 4acTO 3a3HAIOTh Me(IIUTy BOJOTH B TMEPIOJ
dbopMyBaHHSI KOpeHEIUIoAiB. ToMy YTOYHEHHS ONTHMAIbHUX CTPOKIB CIBOM Mae BaKIIUBE
MPaKTUYHE 3HAYCHHS JUTSI T1IBUIIIEHHS CTa0lIbHOCTI BUPOOHUIITBA IIYKPOBUX OYpAKIB y 3axiTHOMY
Jlicocremy.

Meroto pobotu Oyio BU3HAYEHHS BIUIMBY PI3HUX CTPOKIB CIBOM I[yKpOBOro Oypsika Ha
BPOXaMHICTB 1 30ip IYKPY B YMOBaxX KOPOTKOpOTaliiHuX ciBo3MiH 3axigHoro Jlicocreny Ykpainu 3
ypaxyBaHHIM TUITY IPYHTIB.

OCHOBHI 3aBIaHHSI BKJIIOYAJIH:

— OIIHKY MPOAYKTUBHOCTI KyJIbTYPH 3a PI3HUX KAJICHIAPHUX CTPOKIB MOCIBY;

— aHayi3 cTablIbHOCTI BPOXKAWHOCTI HA IPYHTaX Pi3HOIO F€HETUYHOTO MIOXO/KEHHS;

— mo0yI0BY MaTeMaTUYHOT MOJIETIi 3aJIeKHOCT1 BPOXKAHHOCTI BiJl CTPOKIB C1BOH;

— BH3HAYEHHs ONTUMAIBHOTO NEePiOAy MOCIBY VIS MiIBUILEHHS €()EeKTUBHOCTI BUPOOHHIITBA.

[TonwoBi pocmimkenus npooauwian y 2018-2024 pp. y BupooHuunx ymosax [T «3axigHuit
Byr». JlochiaHi IUISHKE PO3MIIIYBAIM Ha TPhOX THIIAX IPYHTIB: BHCOKONPOIYKTHMBHHUX HOPHO-
3eMax, KapOOHATHUX Ta MMIIAHUX.

BuBuanu n’ste crpokiB ciBOu: g0 1 kBitHs, 1-10 xBitHs, 10-20 kBiTHS, 20 kBiTHI — 1
TpaBHs, micis 1 TpaBHa. OCHOBHMMH TIOKa3HMKaMu Oynu 30ip mykpy (T/ra) Ta BigHOCHA
BpoxaiiHicTh (%). CTarucTuuHy 0OpOOKY JaHMX 3A1MCHIOBAIM METOJaMM BapialliiHOro aHai3y 3
BUKOPHUCTAHHIM PETPECIHHOTO MOJCIIOBAHHS, IO JIO3BOJUJIO BUSIBUTH 3arajbHI 3aKOHOMIPHOCTI
MK CTPOKaMH IOCIBY i ypO>KaiHICTIO.

Pesynbratn mokasanu, mo TEPMIHK CIBOM ICTOTHO BILIMBAIM Ha MPOIYKTHUBHICTH OYpSKIB
3aJIeKHO BiJl THITY IPYHTIB. Y CepelHbOMY IO TOCHoAapcTBY 30ip myKkpy KonuBascs Big 10,5 T/ra
(mo 1 xBitnst) no 10,9 t/ra (1020 xBiTHA). HaliBumi nokasHuku 3adikcoBaHl B APYTid Iekai
KBITHS, KOJIM TO€IHYBAINCS CHpHUATINBI TemneparypHi yMoBH (8—10 °C) Ta gocTaTHs BOJOTICTb
IpyHTy. Ha mpoayKTUBHHUX YOpHO3eMax MaKCUMaJIbHHK 301p 1ykpy cranoBuB 11,0 T/ra, mo Ha 3—
4 % mepeBHUIIYBAJIO pe3yJIbTaTH PaHHIX 1 Mi3HIX MOCIBiB. Lle miaTBepaKye CTaOUIbHICTh POIIOYMX
IPYHTIB, SIKi MEHIII Yy TJIUBI 10 CTPOKIB BUCIBY.

Ha kapOoHaTHUX 1 MIIAaHUX IPYHTAX ypOsKalHICTH KosnmBanacs Bix 9,2 T/ra (mo 1 kBiTHA) 10
10,9 /ra (20 xBiTH® — 1 TpaBus). [Ipore mpu mociBi micas 1 TpaBHS BOHA 3HMKYBaJIacs 0
9,5 T/ra, 10 MOSICHIOETHCS Ne(pIIUTOM BOJIOTH Y BEPXHBOMY IIapi IPYHTY.
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BigHocHa BpoxaitHICTh TiATBEPANIA AHAJIOTIYHY JUHAMIKY:

— 105 % y cepeanbomy 1o rocriofapcTBy B nepion 10-20 kBiTHS;

— 107 % Ha yopHO3EMaXx;

— 83 % Ha Jerkux milaHuX I'PyHTax MPH MOCiBi micist 1 TpaBHsL.

MareMaTuuHUN aHaji3 MOKa3aB MapadoJiuyHy 3aJeKHICTh YpOKAHOCTI BiJ CTPOKIB CiBOH,
110 MiATBEPUKYE HASBHICTD YITKO BUPAKEHOTO ONTUMYMY y CEPEIHHI KBITHS.

JIy1st BCIX THIIB IPYHTIB OTPUMAHO MaTeMaTUIHY MOJICITb:

=-1,14x?+ 6,86x + 92,4 (R? = 0,59),
Jie X — MOPSAKOBHI HOMEp JAeKaaH MOCIBY.
Jlnst KapOOHATHUX 1 MILTAHUX TPYHTIB!
Y =-2,29x*+11,51x + 84,6 (R*= 0,73),
I110 BKA3y€ Ha BUIY YYTJIUBICTh 10 CTPOKIB BUCIBY.
Ha npoayktuBHHX 4opHO3EMax:
Y =-1,14x2+ 7,06x + 93,2 (R? = 0,48),
10 MATBEPIKYE OLIBITY CTIMKICTh YPOXKAHHOCTI 10 3MIHU TEPMIiHIB TTOCIBY.

Koedimientn nerepminariii cBif4arh, 10 Ha JETKUX IpyHTax 73 % Bapialii BpoKailHOCTI
MOSICHIOEThCSI caMe CTpPOKaMH CciBOM, TOMl K Ha dYopHo3emax — MeHme HiK 50 %. Orxe,
ONTUMATBHUN CcTpOK ciBOM — 10-20 KBITHS, KONU CHOCTEPIra€ThCs MAKCUMAIIbHE IOEIHAHHS
TEIJIOBUX 1 BOJIOTICHUX YMOB I (pOpMyBaHHS BpOXKaro.

OtpumMaHi AaHi MiATBEPIKYIOTh BHCHOBKH 3aKOPAOHHUX 1 BITYM3HSHUX JOCIiIKEHb.
3okpema, Koch et al. Ta Deumelandt et al. Bin3zHa4aroTh, 1110 3MiIIEHHS CTPOKIB CiBOM HaBiTh HA 7—
10 nHiB mpU3BOIAUTH 10 3HMKEHHS BpoxkaiHOCTI Oypsika Ha 5-8 % [1, 4]. Jaggard et al. i Ortiz-
Bobea et al. Bka3yroTh, 1110 cBo€yacHa ciBOa € KJIIOUYOBUM IHCTPYMEHTOM aJanTarlii arpoTeXHOJIOT1i
110 KJIIMaTUYHMX 3MiH [3, 6].

B yxpaincekux ymoBax momiOHi pesynabratd miarBepauiau Hlushchenko et al. Ta Makukh
et al.: onTuMizalis CTPOKIB CiBOM JJa€ 3MOT'Yy KOMIIEHCYBAaTH HETaTUBHUNA €(eKT KOPOTKHX POTaLii i
HecTaui Boyioru [2, 5].

[Tapabomiuna dopma 3anexnocti (R? = 0,59-0,73) BinoOpaxae yHiBepcaIbHUN TPUHIUIT —
ICHYy€ BY3bKE «BIKHO €()EKTHBHOCTI», KOJH MOEAHAHHS TEMIIEPATypH, BOJOTOCTI Ta (OTOMEepioxy
CHpHUs€ MaKCUMaIbHIH mpoAyKTHUBHOCTI. PanHi mociBu (10 1 KBITHSI) 3a3HAIOTh PU3UKY MEPEOXO-
JIOJKEHHSI TPYHTY, TOJI SIK Mi3HI (Ticis 1 TpaBHS) 0OMEXYIOTh TPUBAIICTh BEreTallii Ta MOTparis-
I0Th Y (ha3y JITHIX MOCYX.

BucnoBku. Y KopoTKOpoTaliiHuX ciBo3miHax 3axigHoro Jlicocremy goMiHyrO4YuM (akTo-
POM, 1110 BU3HAYA€ BPOKAUHICTH LIYKPOBOTO OYypsiKa, € CTPOK CiBOH.

OntumaneauM tiepiogoMm € 10—20 KBITHS, KOJMU cepenHii 30ip mykpy gocsrae 10,9 1/ra, a
BiJTHOCHA BpokaiHicTh — 105-107 %.

[IponykTHBHI YOpPHO3E€MH BII3HAUYAIOTHCS CTAOUIBHICTIO yposkaiHocTi (R*=0,48), Tomi sk
KapOOHATHI Ta MiIIaHI IPYHTH AEMOHCTPYIOTh BUCOKY 3aliexHicTh (R? = 0,73) Bix TepMiHiB BUCIBY.

Bigknagannas ciBOu micns 1 TpaBHS NMPU3BOAWUTH 10 3HIDKEHHs yposkaitHocTi Ha 12—17 %,
0c00JIMBO Ha JIETKUX IPYHTAX.

[ToGymoBana MaTeMaTHdyHa MOJENb J1a€ MOXKJIMBICTH MPOTHO3YBAaTH 3MIHU ypOXKAHOCTI 3a
pI3HUX cleHapiiB KIIMAaTUYHUX YMOB 1 MOXe OyTH BHKOpPHCTaHA Uil pPO3POOKHM aJalTHBHUX
arpoOTEXHOJIOTIMH.

Jliteparypa

1. Deumelandt T., Ladewig E., Strecker T. Crop rotational effects on yield formation in
current sugar beet production. Frontiers in Plant Science. 2018. Vol.9. Article 231.
https://doi.org/10.3389/1pls.2018.00231

2. Hlushchenko L. D., Olepir R. V., Len O. 1., Samoilenko O. A. The yield of sugar beet in
constant sowing and crop rotation. Bioenergy. 2020. No 2. P. 34-37.
https://doi.org/10.47414/be.2.2020.225004

3. Jaggard K. W., Qi A., Ober E.S. Possible changes to arable crop yields by 2050.

38



Philosophical Transactions of the Royal Society B. 2010. Vol. 365, Iss. 1554. P. 2835-2851.
https://doi.org/10.1098/rstb.2010.0153

4. Koch H.J., Trimpler K., Jacobs A., Stockfisch N. Crop rotational effects on yield
formation in current sugar beet production — results from a farm survey and field trials. Frontiers
in Plant Science. 2018. Vol. 9. Article 231. https://doi.org/10.3389/fpls.2018.0023 1

5. Makukh Y., Remeniuk S., Moshkivska S. et al. Water use of sugar beet and spring barley in
different crop rotations and fertilisation systems in chernozem in Ukraine. Scientific Papers. Series
A. Agronomy. 2023. Vol. 26, Iss. 3. Article 04. https://doi.org/10.31210/spi2023.26.03.04

6. Ortiz-Bobea A., Ault T. R., Carrillo C. M. et al. Anthropogenic climate change has slowed
global agricultural productivity growth. Nature Climate Change. 2020. Vol. 10. P.306-312.
https://doi.org/10.1038/s41558-020-0699-y

BILIUB IOT'OJHUX YMOB HA BPOXKAMHICTH IIYKPOBUX BYPSIKIB

C. L. Kyaps', noxrop c.-r. Hayk, FO. O. Tapapiko?, 10KTop c.-T. HayK,
H. A. Kyupﬂl, KaHauaar c.-r. Hayk, I'. L. JInqu3, KaHIUJaT C.-T. HAyK

! eporcasnuii Giomexuonoziunuii ynisepcumem, m. Xapkie
2Inemumym 6oonux npobrem i meniopayii HAAH, m. Kuig
STV Hayionansnuii Anmapxmuunuii naykosuii yenmp MOH Yxpainu, m. Kuis

[IpoTsiroM ocTaHHIX JBaAIATH POKIB B YKpaiHi CIOCTEpirajvcs 3Ha4yHI 3MIHH TeMIiepa-
TYpHOTO PEXHMY Ta KUIBKOCTI omaniB. ToMy arpapii KpaiHM MOBHMHHI LIyKaTH HOBI ajanTariifHi
cTparterii Il BUPOIIYBaHHS CUIbChKOTOCTIONAPChKUX KynbTyp [1]. Came kimimaTH4HI, a TOYHIIIE
3MiHHI TIOTO/IHI YMOBHY BH3HAUYaIOTh BUPIIIAJIbHE 3HAYECHHS B MPOYKTHUBHOCTI 3eMelb [2].

Came 3 TOUKH 30y MiABUIICHHS BPOKAHHOCTI I[yKPOBUX OYPSKIB 1 OOIPYHTYBaHHS 3aXOJIB 3
KOpEeryBaHHS yMOB pOCTY Ta PO3BUTKY POCIHMH aKTyaldbHUM Oyje BUSBICHHS BHUPIMIATbHUX
(dakTopiB 1 ONTHUMAJIBHUX IMapaMETPiB TEIJIO- Ta BOJOT03a0e3MEYeHHSI MPOTATOM KITFOYOBHUX
nepiofiB A0 Ta MiJ 4ac iX BereTaii Ha JOKAJbHOMY TEPUTOpPIaJbHOMY piBHI. 3 IHIIOTO OOKY
BKJIMBOIO TEPEBArol0 TaKOTO MIIX0y € MOKJIUBICTh MPOTHO3YBaHHS 3 BUCOKHUM PIBHEM JOCTOBIp-
HOCTI HE TUTbKU IMPOJYKTHUBHOCTI MOCIBIB, ajie i oco0nuBoCcTel (PyHKIIIOHYBaHHS 1HIIUX CKJIQTOBUX
arpoeKOCUCTEM 3a 3MIHHHX T1APOTEPMIYHUX YMOB.

Ocnosna mema 0ocniOdcenHss — OLIHUTU arpopecypcHuit motenmian JliBoOepeKHOTro
Jlicocteny VYxkpainu, 3amporioHyBaTH METOJOJIOTIF0 BH3HAYEHHS HAWOUIBINT BAXKIMBHX IEPIOIIB
pPOCTYy Ta PO3BUTKY IIYKPOBUX OypsIKIiB 3 TOYKH 30pYy BIUIMBY TiIPOTEPMIYHHX YMOB Ha ix
ypoKaiiHiCTh. P03poOMTH HOBI MiAXOAM 3 MPOEKTYBAaHHS IMPOTHO3HUX Mojeieil (hopmyBaHHS
MPOJYKTUBHOCTI MOCIBIB CTOCOBHO OCOOJIMBOCTEH iX TEIUIO- Ta BOJOr03abe3MeueHHs Ha OKPEMUX
eTanmax opraHoreHesy. Ha mpukiazi 1mykpoBUX OYpsIKiB BHUCBITMUTH JOUUIBHICTh PO3IIMPEHHS Ta
NOTTUOJIEHHS HAYKOBUX JIOCTI/KEHb Y 3aIIPOIIOHOBAHOMY HAIIPSMI.

JlocmikeHHsT BUKOHAHO B CTAI[lOHAPHOMY IOJIbOBOMY JOCIiII Kadenpu 3emiepoOCTBa Ta
rep6ostorii iMm. O. M. Moxeiika 3 BUBUEHHSI ITOJILOBUX CIBO3MIH KOPOTKOi poTauii, SKi MPOBOIUIN
Ha JoCIiTHOMY 1011 JlepskaBHOTO 010T€XHOJIOTIYHOTO YHIBEPCUTETY, 110 3HAXOUTHCS HA TEPUTOPIT
Jep>KaBHOTO MiAIPUEMCTBA HAYKOBO JOCIIHOTO TOCHOAApCTBa «JlOKy4yaeBCchKe» MOOIU3Y Cel.
Benuka Poranp XapkiBCbKOTO pailoHy XapKiBChbKO1 00J1aCTi.

3HayHa yacTHHA TepuTopii XapkKiBchKoi o0nacTi BintHOCUThCS 110 JliBoOepexkHoro Jlicoctemy
VYkpaiau. XapkiBcbka 00J1aCTh Y JIICOCTEINOBIM 30H1 YKpaiHU BiJ3HAYAETHCS HAHOUIBIINM MPOSBOM
KOHTUHEHTAIILHOCTI.

VY 1minoMy TpYHTOBO-KJIIMaTU4YHI yMOBH XapKiBChbKOI 00JacTi, HE3BaKAIOYM HA IOBTOPIO-
BaHHS HECIPHUITIMBUX MOTOJHMX YMOB, 32 BHCOKOI KYJbTYypH 3eMJIEpoOCTBa, 3a0€3MeuyloTh
OTPHMaHHS BUCOKUX 1 CTAIHX YPOXKaiB CUIbCHKOTOCTIOAAPCHKUX KYJIBTYP, 3aBISIKH BUCOKIH POJIFO-
YOCT1 HalOUIBII MOMIMPEHNX YOPHO3EMHHUX IPYHTIB [3].
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[pyHTOBHMI IIOKpUB i KIIMAaTH4YHI YMOBU € THIIOBUMM JJIs 30HH B SKii NPOBOIMIN
JOCIHIJKEHHSI Ta 3arajoM YKa3ylOThb Ha CIPHATIMBI yMOBU A (pOpMyBaHHS BUCOKHX 1 SIKICHUX
ypoxkaiB CUIbCHKOIOCIOAPCHKUX KYJIBTYP 32 BHUCOKOTO pPIBHS BHUKOHAHHS arpOTEXHOJIOTTYHHUX
PUHOMIB.

KiiMaT Mae 3HauyHMil BIUIMB HA BHPOILIYBaHHS CilbChKOTOCIONAPCHKMX KYIbTYp. Moro
NOTpIOHO pO3MIISIIATH AK MPUPOJHHMM pecypc Kpainu. KiiMaT BH3Hayae HampsSMOK PO3BUTKY
CITBCHKOTO TOCIOJApCTBA, MOXJIMBICTh OTPHUMaHHS OJHOTO YM JICKUIBKOX YpOKaiB y pik, HaOIp
CUIBCHKOTOCTIOAAPCHKUX KYJIBTYP TOIIO.

VY Jlirobepexnomy Jlicoctemy YkpaiHu Ha picT pociauH 1 popMyBaHHS iX MPOAYKTUBHOCTI
HaNO1IbIIIE BIUIMBAIOTE OMIAAU Ta TEILIO.

[Ipn 3aknamaHHi Ta TPOBENEHHI TMOJBLOBOTO CTAIllOHAPHOTO AOCTiay OynM BUKOpPHUCTaHI
CTaH/IApPTH30BaHI W 3arallbHONPUUHATI MeTomauku, omnucaHi B. O. €menkom, I1. I'. Konurkowm,
I1. B. Kocrorpuzom, B. I1. Onpumiko [4] Ta iHITUMEA JOCITITHUKAMH.

VY cramioHapHOMY JOBrOTPUBAJIOMY JOCIiZl BHMBYQJIM TOJbOBI YOTHPHIIIBHI CIBO3MIHH.
[TonepeaHukaMu MIIEHUII 03UMOI OyJIHM: TOPOX, YNHA, COUEBHULIA Ta KBACOJS Ha 3€pHO; KYKypy/3a
Ha CHJIOC; BHKO-BIBCSHA CyMIIIKa Ta COSl Ha 3€JEHUN KOpM 1 uuctuid map. Ha Tpertiit pik potamii
CIBO3MIH BHPONIYBIH ITyKpoBi Oypsikn. OCTaHHBOIO KYyJIbTyporO OyB sSUMiHb SIpui. 3arajbHa
oA cranioHapy ckiangana 4 ra, po3Mmip moist B ciBo3miHi — 1 ra. [lnomma mociBHOT HinsSHKA —
142 m?, o6mikoBoi — 50—100 M?. Po3mimmenus BapiaHTIB y JOCIIaX — CHUCTEMaTHYHE, MOBTO-
PEHHS — TPHUPA30BE.

JlocmiKyBanM OpTraHiuHy CHUCTEMY YIOOpEHHS 3 BUKOPUCTaHHSM Ha JOOPHUBO TUIBKHU
HETOBApHOI MPOJYKIi BPOXKAIO: COJIOMH 3€pHOBHUX 1 TMUKU OYpSKIB IIyKPOBUX Ta IMOXHUBHHUX 1
KOPEHEBUX PEIITOK CUTbCHKOTOCIIOAAPCHKUX KYJIbTYD [5].

O1iHKY 3MiH arpoOMeTeOpOJIOTIYHUX PECYPCiB TEPUTOPIi 3M1HCHIOBAIN METOJJOM MaTeMaTHKO-
CTaTUCTUYHOTO aHaJi3y IIOKa3HUKIB YMOB TeIUIOBOJoro3adesneueHHs. Jlani craiioHapHOTO
Aociiy oOpoOJIsiIM METOJaMH CHUCTEMHOTO y3arajlbHEHHS, KOPENLiHHOro, €KOHOMIYHOTIO Ta
PO3paxyHKOBO-TIOPIBHSJILHOTO aHAJIi31B.

JIns OLIHKM BIUIMBY TEMIIEpaTypyd TMOBITPS Ta KUIBKOCTI OMaAiB Ha MPOAYKTUBHICTH
BHUPOIIYBAaHUX CUIbCHKOTOCIIOAAPCHKUX KYJIBTYp BHKOPHUCTOBYBAJM TMOACKAJAHI IMOKAa3HUKH
MPOTATOM IX BUPOIIYBaHHS, a TAKOX IMOMEpeaHi 10 Bereralii Ta mo ii 3aBepiieHHI0. OmiHIOBAIH
nepioa 3 ciuHs mo BepeceHb. CroyaTKy TOPIBHIOBAJIM HAWOLIBI KOHTPACTHI 32 BPOXKAHHICTIO
KYJbTYpU TPU-YOTUPU POKU — BiJl HAMHMKUIOT O MAaKCUMAJIBHOI.

Bynu po3po6iieHi MporHo3H1 MOJeNi BIpOTiTHOTO BIUIMBY TiIPOTEPMIYHUX YMOB Ha BPOXKai-
HICTh OYpsKiB I[yKpOBHX Ha Pi3HHUX eTamnax ix opranoresesy (tadm. 1).

[Ipu BupoIIyBaHHI IYKPOBUX OYpsIKIB MOXKHA BIJ3HAYMTH TEHJIEHIIIIO 10 3POCTaHHS iX
ypokaiiHocTi Bume 30 T/ra KomM 3 TpeThoi JAeKaau JIIOTOro MO JPYry JAekanxy OepesHs
cepenHpo1000Ba Temneparypa nepeuirye 0 °C. ToOTo 4um Terutimie y nepeArnociBHUN Mepioa THM
CTIPUSATIIUBILI YMOBH JJISl POCTY Ta PO3BUTKY pociuH . Lle, 0ueBHUIHO, OB’ s13aHO 3 OUIBII IBHIKUM
MPOTPIBaHHIM TPYHTY B KBITHI, MOXJIMBICTIO paHille 3TIHCHUTH TOCIB KYJIbTYpU CKOPOTHBIIH
HEMPOJYKTHBHI BTPATH BOJIOTH Ha BUMIAPOBYBAHHSI Ta MOIOBKHBIIIM [IEPi0]] BETeTaIlii.

Tabnuys 1
3ase:kHicTh yPOKaHHOCTI HYKPOBHUX OypAKIB Bil cymMH onajiB
i cepeIHbOIEKAIHOI TeMIIEPATYPH MOBITPSI 32 OKpeMi mepioaun yacy
Temneparypa
eKaIu pIBHSIHHS R? °C T/Ta
II1 mrororo — 11 6epeszns y =-0,01x>+0,5x + 34 0,62 >0 > 32
I11 xBiTHs — [ TpaBHS y=0,339x>—12,2x + 132 0,56 <14 > 28
Onanu
111 TpaBHA y = 0,0033x%*+0,6x+17,5 0,57 > 20 > 28
I ceprius — 111 BepecHst y =3E - 05x>— 0,2x + 43,9 0,66 <70 >28
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Heo0ximHO TakoX BIJ3HAYWTH BHCOKY BIPOTIIHICTH 3HMKCHHS MPOIAYKTHBHOCTI TOCIBIB 3a
MiABUILEHOTO TEIJIOBOTO PEXKUMY Y BECHSIHI MICSAIIl BereTalii 1aHoi KynbTypH. Tak, sSKIIO 3 TPEThOi
JIeKaId KBITHS 1O JIPYTy JIeKaay TpaBHS CEpeHbO000Ba TeMIiepaTypa moBiTps Bumia 3a 14 °C to
BUX1Jl KOpeHeIwioAiB He Oyzae mepesuinyBatu 30 T/ra. 3 TOUKM 30py pIBHS TEIUI03a0€3MEUCHHS
BOKJIMBE 3HAYCHHS MOXKE MAaTH cepeauHa JiTa. Tak, Hamil JaHl CBIIYUTh MPO MOMKIHUBICTH
3pOCTaHHs BPOXAMHOCTI I[YKpOBHX OYypsIKiB BiJ piBHSA 25 T/ra SIKIIO cepenHiii TeMnepaTypHHH
pexuM y mepinii nekami aunHsa Oyae Hmkde 20°C abo Bumie 24 °C. Take MOJ0OKEHHS MOXHA
MOSICHUTH BIUIMBOM IHIIUX, KPIM TEPMIYHHUX yMOB, (PaKTOpiB, 30KpeMa Creuu(ikol pPO3BUTKY
IIKOJJOYMHHHUX OPTaHI3MiB.

VY mepiog akTHBHOTO HApOCTAaHHS JIMCTOBOI MacH POCIMH OYypsKIB IyKPOBHX OCOOJIMBO
Ba)XJIUBE 3HAUCHHS MAIOTh YMOBH 3BOJIOKCHHS. Y I[bOMY BHIIQJIKY Bi3HAYAETHCS TCHICHIIIS JIO
3pOCTaHHs BUXOAY KOpeHeruoaiB Bumie piBHA 30 T/ra KOJNM KUIBKICTh OMajiB y TpeTiil aexani
TpaBHs nepeBuInye 20 MM. 3 BHCOKOO BipOTiIHICTIO MOKHA MPOTHO3YBATH 3HIKEHHS MTPOTYKTHB-
HOCTI KyJIbTypH Bia piBHS 30 T/ra KOIM cyMa OmaiiB 3a MepioJ CepleHb — BEPeceHb IEPEBHILYE
70 mM. Ile MO>XKHA MOSICHUTH OUTBII aKTUBHUM PO3BUTKOM IIKOJOYHWHHOI POCIUHHOCTI (Oyp sHIB),
CKJIQIHOIIAMU TIpH 30MpaHHI BPOXKAKO Ta €0 1HIIUX YNHHUKIB.

3anpornoHOBaHUN MIAXi TPYHTYEThCs Ha (GOpMyBaHHI J0CTaTHRO A0BTUX (17 pOKiB)
CTaTUCTHYHHUX PSIB YpOXKaWHUX JaHUX KOPEHEIUIONIB OypsKiB I[yKpPOBHX Ha JIOKAIbHOMY
TEPUTOPIAIBHOMY IMPOCTOPI, a TAKOX BIAMOBIIHUX MIOPIYHUX MOJACKATHUX MOKA3HUKAX TEMIIepa-
TypH TOBITPS Ta omaiiB. JoLiNbHO croyaTKy MoOyayBaTH Tpadiku JAMHAMIKHA TEIUIO- Ta BOJOIO-
3a0e3medyeHHs] B pi3HI 32 BPOXKAMHICTIO POKH Ta BUSBUTH TMEPIOIN HAHOYEBHIHINIMX BiJIXUJICHB.
[ToTiM cruparoyuch Ha Il MEPiOAM MPOBECTH OUIBII AETANbHUN MOIIYK MaTeMaTHYHUX 3aJIEK-
HOCTEH IIPOYKTUBHOCTI MOCIBIB BiJ] TOTOJAHUX YMOB IO HasIBHUX PsIIaX BUMIPIOBAHb.

3po3yMijo, IO HaBeAEHI MOAETI MalOTh OOMEXEHY JOCTOBIpHICTh. AJie 11 OOMEKEHICTh
o0OyMOBJIEHAa THM, III0 HE BPAXOBYETHCS CBOEPIMHICTH MAil BEJIMKOI KUIBKOCTI 1HIIUX (HaKTOpPIB
¢dbopmyBaHHST OIOMPOIYKTHBHOCTI MOCIBIB Yy crHeuu(iyHUX TiOPOTEPMIYHUX yMOBaxX. 30Kpema:
TPUBAJIICTh €TaIliB OPraHOTEHE3y, OCOOJMBOCTI (OPMYBAaHHS TOXKHBHOTO PEKUMY W 1HIIHMX
BJIACTUBOCTEH IPYHTY, aKTUBHICTh PO3BUTKY IIKOAOYMHHUX OPraHi3MiB, i aHOMaJbHUX SIBUII
Tomio. ToOTO y MoganbIIMX JOCTIHKEHHSIX TIOPS] 3 YPOXKAEM, TEMIIEPATYPOIO Ta OIMalaMu MOTPIOHO
3MIACHIOBATH BHMIPIOBAaHHS 1HIIMX B&XJIMBHX CYIYTHIX YHMHHHUKIB. 3po3yMijio, MO 3 iX
ypaxyBaHHsIM (OpMaT MPOTHO3ZHUX MOJIEICH 1ICTOTHO 3MIHUTHCS, SIK 1 MIJIBUIIATHCS X TOYHICTD.
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BIOTEXHOJIOI'TI TA TEHETUKA B BYPAKIBHUIITBI
TA BIOEHEPTETHUII — CYYACHI METOAM CEJIEKIIII,
I'EHOMHE PEJATYBAHHA, BIOMAPKEPHI JOCIIAKEHHA

BILJIUB KAJIMIEBUX COJIEI HA MOP®O®I3I0JIOTTYHI TAPAMETPU
POCTY TA PO3BUTKY COPI'O (SORGHUM) Y KYJBTYPIL IN VITRO

B. I. BoiiToBCbKa, KaHAUAAT C.-T. HAYK
Incmumym 6ioenepeemuunux kynomyp i yykposux oypsxie HAAH, m. Kuis

Baxki MeTtanu € oHUMH 3 HAWTIOMIMPEHIMNX 1 HaltHeOe3MeuHImuX 3a0py/IHIOBAaYiB HaBKO-
JUIIHBOTO CEPEIOBUINA, 110 3YMOBIIIOE€ 3HAYHI €KOJIOT1UHI Ta 61070T14HI HACIIIKH. Ix HakommueHHs
B110YBA€THCS i BILTMBOM IMPOMUCIIOBOI iSUTBHOCTI, CUITBCHKOTOCIIOAAPCHKUX MTPAKTUK, TPAHCTIOP-
Ty Ta IHIIMX aHTPONOTeHHUX pkepen [1, 2]. BB Baxkux MetainiB € 6araTorpaHHUM 1 OXOILIIOE
SIK POCTMHHI OpraHi3MU, TaK 1 3/I0pPOB’s JIOJIMHU Ta TBapHH [3, 4].

JJist pOCTUH 111 €IEMEHTH BUCTYIAIOTH MOTY>KHUMHU CTPECOBUMU (DaKTOpaMH, 110 MPU3BOIATH
710 TIOpyIIeHHs (i310JI0TIYHUX MPOIIECIB, 3HMKEHHS BPOKAWHOCTI Ta MOTIPIICHHS AKICHUX 1 TEXHO-
JIOT1YHUX XapaKTEPUCTHUK MPOMYKIIIi.

TpuBama ekcHo3wilisi BHCOKHMX KOHIIEHTpAIlii BaXXKUX METATIB 3JaTHa CHPHUYUHITH
Jerpajiallifo POCIMHHUX €KOCUCTEM 1 HaBiTh 3aruOeslb OKPEeMUX BUJIB, I[0 HETATHBHO BILIMBAE HA
CTaOUTBHICTB arpOeKOCHUCTEeM Ta 010pPI3HOMAHITTSA [5, 6]. Y 11bOMY KOHTEKCTI OCOOJIMBO aKTyaJIbHUM
€ TIMOOKEe BUBYEHHS MEXaHI3MIB [ii BaXKHX METaliB HA POCIMHM, IO CHpUAE po3poodIi
arpo(iToleHo3iB.

CyyacHi IOCHIIKEHHS NPUIUISIOTH OCOOIMBY yBary peakilisiM POCIMH Ha BIUIMB BaKKUX
METaJIB y KYJbTYpI in Vitro, OCKIJIBKU IIeH MiJXiJ JAa€ 3MOTy CTBOPIOBATH KOHTPOJILOBAaHI YMOBHU
JUIsI TOYHOTO BHU3HAYEHHS PIBHSI TOKCHYHOCTI Ta OIIIHKHM aJanTalliifHOTO MOTEHIaTy POCIHH.
Mertoponoris in vitro 3abe3neuye MOXIUBICTh JETATbHOTO aHANi3y MOJIEKYJISPHUX, KIITHHHUX 1
(hi310JIOTIYHUX pEaKITi, SAKI CKIaJHO a00 HEMOJKJIMBO OI[IHUTH B IMOJHOBHUX yMOBaX 4Yepe3 BILUIWB
YHCJICHHUX HEKOHTPOJIbOBAaHUX (hakTopiB [7-9].

JlocmikeHHsT BIUIMBY KaJMil0 Ha POCIUHU in Vitro MiATBEPKYIOTh €()EKTUBHICTh TaKOTO
MiAXOMy JUIsl BUBUEHHS CTPECOBUX peakiiil kynbTyp. Hanpuknan, B. 1. Pensko [10] nmokasas, mo
comi kaamito (CdClz 1 CdSO4) HeraTMBHO BILTMBAIOTh HA JKUTTE3NATHICTH OYypsKiB LykpoBux. lpu
koH1eHTpauii 10 Mr/n crocrepiranocsi moBHe OJOKyBaHHS OpYHbKOYTBOPEHHS, NPH IbOMY €(eKT
CdCl: OyB Ounpn Bupaxkenum mnopiBHsHO 3 CdSO.s. HakonudenHst kaaMio y OUIBLIOCTI AOCTIA-
KEHUX BUIB BiJOyBaJIOCS TEpPEBaKHO y KOPEHEBiM cucTeMi, 110 BKa3ye Ha cnernudiuxi merabo-
JYHI peakiii Ta aganTaiiiHi MeXaHi3MH1 Ha KJIIITUHHOMY PiBHI.

Hocnimpkenns [11, 12] aemoncTpyioTs yaco3zanekHuil BmiuB Cd** Ha MeTabosliyHy aKTHB-
HicTh KIiTHH. 3a HasBHOcTI CdClz y cepenoBuii, KIiTHHHA Tpoidepalis cnocrepiraiacs mpoTs-
rOM Tepmux 3—6 TOJUH KyJIbTUBYBAHHS, TOJI K MOJIOBKECHHS €KCIO3UIIIT 10 48—72 roauH cCripuyu-
HSJIO BUPOKEHHN IMTOTOKCUYHUN €(EKT, IO MPOSBIABCS Yy 3HAYHOMY 3HIKCHHI 1HTCHCHUBHOCTI
MOJIUTY KJTITHH Ta HOPYLIEHHI METa0OIIYHUX TPOIIECIB.

ExcniepumeHTaNbHI JaH1 TaKOX MiATBEPKYIOTh BHUCOKY TOKCHYHICTH 10HIB Cd** HaBITh y
HU3BKUX KOHIEeHTpamisx: npu 12,5 MkM Cd** y cycnensiiiHiil KyneTypi Datura innoxia WTTe-
31aTHOIO 3aJIMIIanacs Juine oaHa KiituHa 31 105 [13].

[Toni6ni edpextn cnocrepiranucs npu Brumi BaCl: Ha KamoCHI CTPYKTYpH, A€ KOHIICHTpALlis
1,0 MM moBHiCTIO OJIOKYBaia pereHeparito Ta moaut KT [ 14].
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HeratuBuuii BIUIMB KaJMil0 Ha PICT POCIHMH MPOSIBISIBCSA HABITh NPU HEBEIMKUX KOHIICH-
Tpauifx. 3okpema, y KynbTypi Solanum tuberosum L. in vitro, 3a excriozutii Cd** nmpotsirom 7 1i0 y
koHneHTpanisx 0, 100, 200, 300, 400 ta 500 MmxM y coprax ‘Asterix’ i ‘Macaca’ cnocrepiraiocs
YHOBIUIbHEHHsI HapocTaHHs Oiomacu. [TogoBikeHHs yacy KyJdbTHBYBaHHS 10 22 110 MOCHIIIOBAJIO
HETaTUBHUM e(eKT, 30KpeMa 3HM)KYBAJIOCS 3aCBOEHHS €JIEMEHTIB )KHMBJICHHS y KOPEHSX 1 MaroHax,
110 BKa3y€ HAa CHCTEMHMI XapaKTep BIUIUBY Kaamito [15].

VY nmocmimax i3 remonimdoro Mini (Mytilus galloprovincialis) nicns 24 roguH eKCHO3UINT
100 MmkM Cd?** BigOyBanmucs 3HAYHI MOPYIIEHHS AKTHHOBOTO IIMTOCKENIETa, 3HIKCHHS JKUTTE-
3IaTHOCTI KJIITHH, & TAKOX aKTHBI3allisl (arouTapHoi Ta J11I30COMHOI aKTUBHOCT1 TeéMOITUTIB [ 16].

Kaamiit xapakTepu3yeThCsi BHCOKOI PYXJHUBICTIO Ta TOKCHYHICTIO, IO MATBEPKYIOThH
yucieHHl nochimkenns. Hanpukman, y Vaccinium corymbosum L. xonuentpamii Cd** 50 Ta
100 MxM npotsrom 7, 14 ta 21 1o0u cCipuUMHSINA 3MIHU Y BMICTI ()EHOJIBHUX CHOJYK CEPEIOBHUIIA,
M KPECITIOI0YH HOTO 3JaTHICTh JI0 TOPYIIeHHs MeTabomiuyHoro 6anancy pocius [17].

Jlis mpoBeACHHST AOCTIKEHbh BHKOPUCTOBYBAIM Pi3HI BHAU COPro: 3€pHOBE, BIHUYHE,
cyaaHcbke Ta copus. Konrponem 0yino o6paHo copro 3BuuaiiHe (aBokosibopose) ‘CrenoBuii 8.

Heszanexno Bix ¢gopmu coni KaaMmio, HAWIyTJIMBIIIMMUA 10 Horo nii Oyiau MaroHu copro
BIHUYHOTO, TOJIl SIK HAWBHUIIy CTIWKICTh IEMOHCTPYBAJIM MAarOHW COPro CyAaHChKOTO. [Ipu KOHIIEH-
tpauii CdClz 10,0 mr/n Ha TpeTio 100y KyJIbTHUBYBAaHHSI BIICOTOK JKUTTE3JATHUX MMaroHiB BapilOBaB
y Mexax 82-95 %.

VY KOHTpOJIbHOMY BapiaHTI 1e¥ MoKa3HUK cTaHoOBUB 93 %, y copro cynaHcekoro — 95 %, y
copro 3epHOBOTO — 90 %, a y copro BinnuHoro — 82 %. [limBumienHs koHuentparii go 15,0 mr/n
MPU3BEJIO JI0 3MEHIIEHHS KUTTE3AAaTHUX NaroHiB g0 70-87 %, 3okpema 87 % y xoHTpoui, 85 % y
copro cymaHchkoro ta 3epHoBoro i 70 % y copro BinmuHoro. Konnentpartis 20,0 Mr/n BusiBuiIacs
O1IIBIIT TOKCUYHOIO: BiZICOTOK JKUTTE3JATHUX MAroHiB 3HU3UBCS 110 44—54 %.

HaiiBui moka3HUKU criocTepiranucs y KOHTpodi — 54 % Ta y copro cyJaHChKOTO i 3epHO-
Boro — 50 %, nemio HKY1 y copuzy — 47 % 1 HaitHmK4i y copro BiHUYHOTO — 44 %. 3a KOHIIEH-
Tpartii 25,0 Mr/i1 )KUTTE3MATHICTD MaroHiB 3meHImnacs 10 22—31 %. Konnentparis 30,0 mr/in crana
KPUTUYHOIO TSl BCIX BUIIB COPro: KUIBKICTh )KUTTE3AATHUX MMAaroHiB KoiauBaiacs Bifx 12 mo 22 %,
IpHU [bOMY B KOHTpoui ctaHoBuia 18 %, y copro cynancekoro — 22 %, y copro 3¢pHOBOT0 —
19 %, y copuzy — 16 %, a'y copro BiHH4HOTO — 12 %.

[Moganpme 36impmenns konmentpanii CdCl: mo 35,0 Mr/a cipuuuHMUIIO e OUTBIT CYyTTEBE
3HMKCHHS JKUTTE3JATHOCTI: Y KOHTpOJI 1 copro cymancekoro — 12 i 10 % BiamoBigHo; y copro
3epHoBoro — 8 %, copuzy — 7 %, copro BIHUYHOTO — 5 %. MakcuMalbHO TOKCHYHUMH JIst
JIocHiKyBaHUX BUAIB Oynu konuentpamii 40,0 1 45,0 Mr/m: BiICOTOK >KHUTTE3JATHHUX I1arOHIB
CTaHOBHB 2—8 %, pu 1IbOMY Yy KOHTpoi — 8 1 2 %, copro cynancbke — 5 1 3 %, copro 3epHoBEe —
512 %, copusy — 4 1 3 %, copro Binmune — 2 %. Ilpu konunenrtpauii 45,0 mr/a crnocrepiranacs
MMOBHA 3aru0eib BCIX POCIHH.

Buxopuctanus CdSOs y KUBUIBHOMY CEpEeIOBHILI AEMOHCTPYBAlIO BHUILY >KUTTE3AATHICTh
naroniB nopiBHsAHO 3 CdCl.. Tak, npu konmenTparii 10,0 Mr/n BiACOTOK >KHUTTE3aTHUX TaroHIB
konuBaBcs Big 90 mo 98. 3i 30unbmennsM koHreHTparii CdSO4 Takok criocTepiraiocss 3poCTaHHS
B1JICOTKA 3aru0JMX IMaroHiB, MPOTE 3aKOHOMIPHOCTI Oysi 1oAi0HI: HAWMEHIII TOJICPAHTHUMU 3aJTh-
IIAJTMCS COPTO BIHUYHE Ta CyJIaHCHKE.

Cepen nocnipkeHHX BUJIB COPro HAWHMKYY TOJEPAHTHICTH A0 COJNEH KaJMIiIO MPOSBISIIN
MaroH!u COPro BIHUYHOTO, TOJI SIK HAWBHUIIY — COPro CYJaHCHKOTO, HE3aJICKHO BiJl KOHIICHTpAIIli
KaJMil0 Ta TPUBAIOCTI KyJlbTUBYBaHHA. Ha TpeTio 100y €KCIepHMEHTY BIJCOTOK XHTTE€3JATHUX
naroHiB konmBaBcs Bim 82 mo 95 % mpu xonmentpanii Cd** 10,0 mr/n 1 Big 70 mo 87 % mpu
15,0 mr/n, mpu moganbIIOMYy KyJIbTUBYBaHHI 1X KUTTE3AATHICT Pi3KO 3HIDKYBAJIACH.

AHaJi3 TOKa3aB, IO HEKPOTHYHI TAroHW MPAKTHYHO HE CIIOCTEPIraucs MPU HU3BKHUX
koHneHtpamisx 1,0-2,5 mr/n, a mpu 5,0 M/ BiICOTOK HEKPOTUYHUX TAroHIiB Yy COPrO BIHUYHOTO
ctaHoBuB juiie 5 %. [ligBumenns koHmeHTpaii 10 17,5 Mr/m npu3Beno 10 CyTTEBOTO 3POCTaHHS
YuCciia HEKPOTUYHHMX 1 3aru0iux TaroHiB. Y KOHTPOJIBHOMY BapiaHT1 BiJICOTOK >KHUTTE€3IaTHUX
naroHiB craHoBuB 41 %, Hekporuuaux — 37 %; y copro cymancekoro — 45 i 25 %, copro
3epHoBOro — 45142 %, copuzy — 40 1 34 %, copro Binuuaoro — 22 i 50 % BiAMOBiTHO.

TakuM YMHOM, ONTHMATBFHUMHU KOHIICHTPAIISIMU COJIEW KaaMilo IJis KyJIbTUBYBAaHHS COPTO
0e3 ICTOTHOTO 3HMKCHHS JKUTTE3aTHOCTI marouis € 10,0—15,0 mr/mn.
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MOP®O-®I3I0JIOTTYHI ITPOIIECU POCTY 1 PO3BUTKY
BIOEHEPTETUYHMX KYJIBTYP 3A JIIf CTPECOBUX YUHHHUKIB
B YMOBAX EX VITRO

B. 1. BoiiToBchbKka, kanauaar c.-r. HayK, O. A. IloranoBuy,
A. M. JleBuenko, JI. II. EngpyxieBcbKka
Incmumym 6ioenepeemuunux kynomyp i yykposux oypskie HAAH, m. Kuis

bioenepreTudHi KyJbTypH BiIrparOTh KJIIOYOBY POJIb Y CydYacHIM €HEPreTW4HId cTparerii
OaraTboX KpaiH, OCKUIBKM BOHHU 3a0e€3MedyloTh IMOHOBIIOBAaHE JDKEpeno OioMacH, MpUAaTHOI Iuis
BUpOOHUIITBA OiomanuBa, Oiorazy Ta iHImMUX BHUIIB eHeprii. Jlo HaWOLIbII MOMMPEHUX KYJIbTYP
HaJIeXKaTh MPOCO MpPyTOnoaiOHe, copro, BepOa eHepreTuyHa, KyKypyA3a Ha CHIIOC, €HepreTHYHa
TPOCTHHA Ta PI3HOMaHITHI TpaBW OararopiuHoro Tumy. Lli pociuHM BiZIPI3HSAIOTHCS BHCOKOIO
MPOAYKTUBHICTIO Ta 3/IaTHICTIO HAaKONHMYYBAaTH 3HAYHY KIUJIBKICTh OPTraHI4HOI MacH, IO poOuTh iX
MEPCIEKTUBHUMH  JUISI  BHPOILIYBaHHS HA  3E€MJIAX, HENPHIATHUX Ui TPAIHIiHHOTO
CLITBCHKOTOCTIONAPCHKOTO BUPOOHUIITBA [ 1-3].

Ananraitiss  010€HEPreTUYHUX KYyJbTyp 10 PI3HHX YMOB CEpPEeJOBHUINA € CKIAIHUM
6aratoakTOPHUM IPOLECOM, SIKUI BU3HAYAETHCS MOETHAHHAM I€HETUYHUX OCOOJIIMBOCTEH COPTY
Ta BIUIMBOM abioTHyHUX Ta OloTmuHuUX (akTopiB. JI0 OCHOBHMX aOlOTHYHWUX YHHHHKIB, IO
BIUIMBAIOTh Ha PICT Ta PO3BUTOK POCIHH, HAJIEXKaTh TEMIEpaTypa, OCBITIEHICTb, BOAHUN PEKUM,
BMICT TIO’)KUBHUX PEUYOBHH Yy I'PYHTI, KUCJIOTHICTh Ta HAsABHICTh BAXKUX MeTamiB. [lorogHi ymoBH,
30KpeMa TPUBATICTh TOCYILIMBUX MEpiofiB abo dYacToTa omajiB, 0e3MocepelHbO BH3HAYAIOTH
MPOYKTUBHICTB KYJIBTYP 1 iX 3JJaTHICTh HaKONMU4YyBaTH Oiomacy [4—7].

bioTHuyHi YMHHHMKM, TakKi SK HAsABHICTh LIKiJHWKIB, MATOT€HIB Ta Oyp’sHIB, TaKOX CYTTEBO
BIUIMBAIOTh HA ajamnTalliiiHi MOKJIMBOCTI pociuH. Hampukiian, iHBa3iitHl BUaU Oyp’sSHIB MOXYTh
3HWXKYBAaTH ypOKalHICTh OioeHepreTuuHux KyiubTyp Ha 20-40 %, 3MeHIIyI0YM JOCTYIHICTb
MMOKMBHUX PEYOBHH 1 BOJH, IO IMIABHUIIYE CTPECOBY HAMpyry pociuH. Kpim Toro, Oyp’ssHu MOXYTh
CIIPUYMHATH (Pi310JI0T14HI 3MIHU B KYJBTYPi, TaKi SIK 3MEHIIECHHS IO ()OTOCHHTE3YIOUNX OpPraHiB
1 CIOBIJTLHEHHS POCTY TIAroHiB, 10 0€3MocepeIHbO BITMBAE Ha (hopmMyBaHHs OiomacH [8].

Poinb reHeTHYHUX OCOOIMBOCTEH KyJIbTYpU HE MOXHA HEOOL[IHIOBATH. BHCOKOIPOIyKTHBHI
COPTH TIpOCa YW COPro BiJ3HAYAIOTHCS 3MATHICTIO MIATPUMYBATH BUCOKHA DPIBEHb ACHUMIJIAIIIL
BYTJIELIO Ta €(EeKTUBHO BUKOPHCTOBYBATH BOAY HABITh 32 YMOB HECTIMKOT0 3BOJIOKEHHS [9].

dizioyorivuHa ajmanTaiisi TPOsSBISIETHCS y 3MiHI (POTOCHHTETUYHOI aKTUBHOCTI, HAKOTTUYCHHI
OCMOTHYHO aKTUBHUX PEUYOBHMH, PETYJAIii BOIHOTO OalaHCy Ta aKTUBHOCTI aHTHMOKCHJIAHTHUX
cucteM. L{i MexaHI3MH JO3BOJISIIOTH POCITMHAM 30epiraTH KUTTE3IATHICTh Ta MIATPUMYBATH PICT 3a
yMOB a0iOTHYHOTO CTpECy, 30KpeMa 3a BHUCOKHX TeMIIepaTyp, HECTadi BOJOTH abo ITiABHIIEHOI
COJIOHOCTI TpyHTY. OHOYACHO, MM BIUIMBOM OlOTMYHMX YMHHUKIB, TAKUX K MATOTEHHI TPUOW 4H
KOMax®, aKTHBYIOTbCS 3aXHCHI MEXaHi3MH, SKi 3a0e3MedyloTh 3amoOiraHHs MOIIKOHKCHHIM
TKaHUH 1 MATPUMKY MeTaboaigHoi akTuBHOCTI [10].

Metoau ex vitro NTO3BOJSAIOTH BUBUATH AJAITalliifHI MeXaHI3MU O10€HEPreTHYHUX KYJIBTYp Y
KOHTPOJIbOBAHMX YMOBax, 30epirarouv MOKJIMBICTH MOJCIIOBATH pi3HI pPiBHI cTpecy. B Takux
JOCIIJKEHHSAX OLIHIOIOTh PICT MAaroHiB, (OpMyBaHHS KOPEHEBOI CHUCTEMH, OioMacy JIMCTKIB Ta
cTebe1, a TaKOXK MOKA3HUKH KUTTE3TATHOCTI 1 CTPECOCTIMKOCTI KIITHH. 3aCTOCYBAaHHS IIUX METO/IIB
BIJKpHBAa€ ILIMPOKI MOMJIMBOCTI JJs aHalizy e(QEeKTUBHOCTI aJanTallifHUX peakUiid pi3HUX
TCHOTHIIIB, BU3HAYCHHS ONTHUMAIBHUX YMOB BHPOIIYBaHHS Ta Mig00py HAHOUIBI MEPCIIEKTHBHUX
copTiB auis BUpoOHuITBa 6iomacu [11, 12].

JlonaTkoBO, B3a€EMOis TEHOTHUITY Ta yMOB BHPOIIyBaHHS BHU3Ha4ae Mopdodizionoriuni
napaMeTpH, Taki sIK KUIbKICTh cTe0es1, BUCOTa POCIIHH, IUIona (POTOCMHTE3yI0UMX OpPraHiB Ta Maca
1000 nacinuH, 110 6€3MocepeTHbO BITMBAE HA e(DEKTUBHICTh BUPOOHUIITBA Oiomacu [13, 14].

KommiekcHe BUBYEHHS aJaNTallifHUX peakiliii 610€HepreTHYHUX KyJIbTyp J1a€ 3MOTY BH3Ha-
YUTH COPTHU, HAUOLIBII CTIHKI 10 a0lOTHYHHUX Ta O10THYHMX YWHHHUKIB, 110 3a0€3IeUy€ MiABUIIICHHS
X MPOIYKTUBHOCTI Ta SKICHUX MOKa3HUKIB [15].
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Otxe, anmanTamiiiHi MOXJIMBOCTI OIOCHEPTrEeTUYHHX KYJIBTYp € PE3yJbTaTOM CKJIaTHOT
B3a€MOJIii TEHETHYHUX, (I310JIOTIYHUX 1 EKOJIOTIYHMX (akTopiB. BUBUEHHS IUX MpOIECiB Y
KOHTPOJBbOBAHUX YMOBAaX ex Vifro J03BOJIAE€ HE JIMIIEe TIUOIIE 3pO3yMITH MEXaHI3MH CTpPeco-
CTIMKOCTI, @ i CTBOPIOE HAYKOBY OCHOBY JJISl MIABHILEHHS €(QEKTHUBHOCTI BUPOILYBaHHA, (Hopmy-
BaHHS BUCOKONPOIYKTUBHHX COPTIB Ta 3a0e3MeueHHs CTaOlIbHOTO HAJAXOMKEHHS OioMacu Jis
SHEepreTHYHUX MoTpeo.

MopdodizionoriuHi MPOIECH POCTY Ta PO3ZBUTKY 010€HEPTETUYHUX KYJIBTYp 3a /il CTPECOBHUX
YMHHUKIB B YMOBaxX ex Vifro OXOIUTIOIOTh CYKYITHICTh CTPYKTYPHHMX, MOPQOJOTiuHUX Ta ¢i3io-
JIOTIYHUX 3MiH, SIKI BAHUKAIOTh Y POCIMHAX Y BiAMOBIAL Ha a0l0THYHI Ta OI0THYHI CTPECH B KOHT-
ponpoBaHUX yMOBax. OCHOBHUMU MIPOSIBAMU ITUX MPOIIECIB €:

— 3MIHM POCTOBUX XapaKTEPUCTUK — YIOBUIBHEHHS HApOCTAaHHS IaroHa 1 KOPEHEBOi
CHCTEMH, 3MEHIIIEHHS KUIBKOCTI Ta TOBXXUHH CTEOEI 1 JIMCTKIB.

— KOpPEHEYTBOPEHHSI — 3aTpUMKa a0 MOCHUJIEHE YTBOPEHHS J10IaTKOBUX KOPEHIB 3aJI€KHO
BiJl BUJly CTPECY, 3HWKECHHS 3arajbHOI Macu KOPEHEBOI CHCTEMH.

— JUCTKOBAa MOP(OJIOTisi — 3MEHIIIEHHS TUTONI JIUCTKA, 3MIHU 3a0apBIIEHHS, TIOSIBA XJIOPO3Yy
ab0 HEeKpo3y.

— (OTOCHHTETHYHA aKTUBHICTh — 3HIDKCHHS BMICTY XJIOpO(iMy, MOpPYIIEHHST TpaHCHipa-
[IHHOTO Ta TA3000MIHHOTO PEKUMY.

— Ol0XIMIYHI aianTaiii — HaKOMMYEHHS aHTHOKCUJIAHTIB, 3MIHHU PiBHs (DEHOJIBHUX CIIONYK,
IIyKpiB Ta aMiHOKHUCIIOT, aKTUBALlisf 3aXHUCHUX (DEPMEHTIB.

— cTpecoBa mpoideparris KIITHH — YyNOBUIbHEHHS a00 OJIOKYBaHHSI KJIITHHHOTO TOJLITY,
301IbIICHHS YaCTKA HEKPOTHYHUX Ta JETPAJOBAHUX KIITHH y TKAHUHAX.

— BOJHUU PEKUM Ta OCMOTUYHUHN OajaHC — TOPYIICHHS BOIOMOTIWHAHHS Ta TPaHCHiparlii,
3MiHA OCMOTUYHOTO TUCKY Y KJITITHHAX.

— BIJTHOBJTFOBaJIbHI Peakilii — YacTKOBE KOMIIEHCATOPHE HAPOCTAHHS 010MacH MIiCis 3HATTS
cTpecy, popMyBaHHS 3aXUCHUX CTPYKTYP, HAIIPUKIIA/, eIliIepMaIbHUX IJTiBOK.

VYci i IposiBU A03BOJISTFOTH OIIHUTH aJanTallliHUA MOTEHIal 010€HEPTeTUYHUX KYJIbTYP 1 iX
3JIaTHICTH JI0 BUKHBAHHS Ta IPOAYKTHBHOTO POCTY 32 KOHTPOJIHOBAHUX CTPECOBUX YMOB €X Vitro.

VY mpoca npyTono1i0HOTO BiJICOTOK MPHKUBAHHS ITCIIS MEPECATKH Y eX Vitro YMOBH CTaHO-
BUTH 92-95 %, a mepe3uMiBis y MOJIBOBUX YMOBaxX y cepeqHboMy gocsirae 85 %. CepeaHbOCTUTIIE
COpPTH JIEMOHCTPYIOTh TPOXHM HMKYl MOKa3HHMKH, 30KkpeMa mnprxuBaHHS 90-93 %, a mepe3umiBis
KonuBaeThest Ha piBHI 80-83 %. /lng mi3HBOCTUTIIMX COPTIB MpoOca NMPHKUBAHHS CTAaHOBHUTH 88—
91 %, mpore iX 3maTHICTH MO TMepe3uMiBil aemo Buma — 87 %, 1Mo 0O0yMOBIEHO OLIBIIOIO
HAKOMUYCHOIO O10MaCcOI0 Ta CHEPreTUYHUMH 3aIlacaMu.

Copro 3epHOBE B ex Vitro yMoBax NpuKuBaeThes Ha 85-90 %, mpoTe TpUBaAJIICTh 3aMOPO3KIB,
K1 IJIMBAIOTh HA HOTOPPOCIIMHU: Y cepeiHboMY BikuBae 70—75 % pocnus.

CynaHcbKe COpro XapakTepu3y€eThesl ACII0 BUIIUMH OKAa3HUKAaMU NPUKUBAHHSI — 88-92 %,
OJTHAK y TIOJIbOBHX YMOBaX IICJIsl MOKJIMBUX 3aMOPO3KIB Or0 BHKMBAaHHS 3HUKYETHCS 710 68—72 %.

Copro BiHMYHE BHSIBJISIE HAMHWKYMA PIBEHb NMPUKUBAHHS CEepell JOCTIIKYBaHUX BHJIIB —
80—85 %, a HU3bKI MO3UTUBHI TEMIIEPATypPH 3HWKYIOTh Horo 10 60—65 %, 1m0 CBiIYUTH PO HOTO
YYTIUBICTH 10 a010THYHUX CTPECIB.

Copu3 y KOHTPOJIBOBAaHUX YMOBAaX MPHKUBAETHCA HA 95-97 %, oHAK 34aTHICTH 0 3UMOBHX
TeMIeparyp Hu3bKa, 0113bk0 5055 %, 110 00yMOBIIEHO HU3HKOIO MOPO30CTIHKICTIO.

Bepba eHepreTnuHa BiJI3HAYAETHCS BUCOKMMH IMOKA3HMKAMH aJaliTallii: MPUKUBAHHSI B ex
vitro ymoBax 96-98 %, mepe3umiBis y HoabOBUX yMoBax jocsrae 90-92 %, mo 3abesmneuye
CTabOUIbHUH NpHUpICcT 010MACH MPOTATOM KiJTBKOX POKIB.

Bararopiuni TpaBu, Taki K MICKaHTyC Ta TpUTHKajie Ha OioMacy, MalOTh NMPUKUBaHHI 93—
96 %, a 3UMOCTIHKICTHL KOJNHMBAETHLCI B Mexkax 88-91 %. Bucoka 3MMOCTIMKICTL TO3BOJILE LM
KyJbTypaMm (GOpMyBaTH CTaOUTBHY MPOAYKTUBHICTh IPOTATOM 0aratbOX CE30HIB, HABITh y PerioHax
13 CyBOpUMU 3UMaMHU.

VY BITUM3HSHUX COPTIB mpoca npyronoaioHoro, ctBopeHux y 2015-2018 pp., nprwxuBaHHS
HiCJIA Tepecajkiu B ex Vitro CepeIHbOPAHHIX 1 MI3HBOCTUTIIUX T'€HOTHUIIIB CTaHOBUTH 91-94 %, a
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nepe3umMiBiast — 83-87 %. CepennbonizHi coptH, Taki sk ‘KeiiB-iH-Pok’ 1 ‘Mopo3ko’, npuxu-
BaloThCs Ha 92-95 %, a nmepe3uMiBis carae 88 %, 1m0 poOUTH X HAWOLIBII MEPCIIEKTUBHUMH IS
BUpOOHUIITBA OiomMacH y 30H1 JlicocTeny.

Taxkum YuHOM, 3/1aTHICTh JIO MPHKUBAHHS Ta MEPE3UMIiBIIl 010€HEPreTHUHUX KYJIbTYp 3HAYHO
BapiIO€ 3aJICKHO BiJl BUIY Ta cOpTy. HallBUII MOKa3HUKHU CIIOCTEPITalOThCS Yy OaraTopiyHUX TpaB 1
BepOM EHEPTreTHYHOI, CepeIHI — y Mpoca Ta COpro, a HAMHMKY1 — Y KyKypy/JI3U Ha CHJIOC Ta COPro
BiHM4HOTO. [li maHi Jar0Th 3MOTY MPOTHO3YBaTH €(EKTHBHICTH BUPOIILYBaHHS O10€HEPTETHUYHUX
KyJbTYp 1 BU3HaYaTH HAHOLIBII MPUAATHI TEHOTUIH [T KOHKPETHUX KIIMAaTHYHUX YMOB.
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MOJOJAHHSA TEHOMHOI HECYMICHOCTI TA CTBOPEHHSA
HOJIILJIOITHUX ®OPM Y KYJbTYPI IN VITRO

C. J. Opaos, 1OKTOp C.-T. HayK,
B. 1. BoiiToBCchbKa, KaHAUAAT C.-T. HAYK
Incmumym 6Gioenepeemuunux Kyromyp i yykposux oypaxie HAAH, m. Kuis

VY cy4acHMX yMOBax arporpoMHCIOBOIO BUPOOHHUIITBA, 3pOCTAIOYMX BUKJIMKIB 3MiHH KITIMaTy,
MOIMPEHHsT (ITOMATOTEHIB 1 3HWKEHHSI TPYHTOBOI POAIOYOCTI OCOOJIMBOI aKTyalIbHOCTI HaOyBae
notpeda y po3MIHUPEHHI TeHETHYHOI MiHJIMBOCTI OCHOBHHX CUTBCHKOTOCIIONAPCHKUX KYJIBTYD.

OBec (Avena sativa L.), 5K BHCOKOBaApTICHa 3€pHOBA Ta KOPMOBa KyJbTypa, IO TOEIHYE
BUCOKY IOKMBHY LIHHICTb 13 aIallTUBHOIO MJIACTUYHICTIO, € 00 €KTOM aKTUBHOTO 1HTEpecy y cdepi
TeHETUYHOTO BJIOCKOHaJIeHHS. BonHouac edekTHBHE BHUKOPHCTAHHS HOro IUKOPOCIMX POIHMYIB
(A. sterilis, A. strigosa, A. fatua Ta 1H.) OOMEXY€ThCS SIBUIIEM TE€HOMHOI HECYMICHOCTI, WIO
YHEMOXJIHMBIIIOE a00 yCKIaIHIOE (OPMYBaHHS >KMTTE3NATHOrO Ta (EPTUILHOTO MOTOMCTBA IpPH
MDKBHJIOBOMY cXpeltyBaHHi [ 1-5].

['eHoMHa HECYMICHICTh 3YMOBJIEHA BIAMIHHOCTSIMH Yy CTPYKTYpl, YHCIl Ta TOBEMIHII
XPOMOCOM, a TaKOk MOIEKYIAPHHUMH MEXaHi3MaMM MOCT3MTOTHYHOI i MPEIUroTUYHOI i30Msiii. [i
MPOsIBAMHU € CTEPWJIBbHICTh T1OpHIIB, TOPYIICHHS MEHO03y, OJOKyBaHHs eMOpioreHe3y abo BiJICyT-
HICTh 3apOJKOBOrO po3BUTKY. Lli pakTopu 3HAUHO yCKIIQAHIOIOTH Nepeaady IiHHUX O3HaK 3 T'eHO-
dbouay nukopociaux GopM (CTIMKICT 10 30yTHUKIB XBOPOO, MOPO30OCTIHKICTh, O10XIMIYHA I[IHHICTh
3epHa) y KyJbTypHHUl oBec [6—8].

3 MeTor0 ToI0aHHs UX 0ap’epiB CydacHa arpapHa 010T€XHOJIOTiSI BUKOPUCTOBYE KOMILIEKC
BHUPOIIYBaHHS HE3PUIMX MDKBHIOBUX EMOpPIOHIB, BHKOPHCTaHHS MOCTOBHUX TIOpPHIIB, a TaKOX
MOJICKYJISIPHI METOM, 30KpeMa F'éHOMHE pelaryBaHHs 1 MapKyBaHHs o3HaK [9, 10].

3 METOI CTBOPEHHsSI TEHETUYHOTO PI3ZHOMAHITTS BHXIJHOTO CEJICKIIMHOTO Marepiany 3
rOCIOJapChKO-LIIHHUMH O3HAaKaMHU CTBOPEHHS Ha iX OCHOBI COPTIB COPro i BiBca IMOCIBHOTO 3 BUKO-
pUCTaHHAM eMOPIOKYJBTYpPH Ta IIUTOJOTIYHUX aHAJI31B MPOBOJMIACS CTa0lIi3alisi TeHOMY TUKOI
¢dopmu BiBca 10 2n = 28.

[Tomimnoiny B mpUpOJl BUHHUKAIOTH MiJ JI€I0 PI3HUX (DAKTOPIB: TEMIEPaTypH, XIMIYHOTO
BIUIMBY, TiOpuam3amii Tomo. BriauB cTpecoBUX YMHHUKIB NP 1HIYKOBaHINA 1 CIOHTaHHINA MOJIi-
mnoimii momiouuii. Ha pocnuny B 000X BUMAJKax BIUIMBAE OJWH 1 TOW K€ 30BHIIIHIN (akTop i1
HAWYACTIIIE B OJHUX 1 TUX CAMUX MeEXKaxX IHTEHCUBHOCTI.

VY Hammx AOCTIHKEHHSIX BHKOPHCTAHO KOJXIIMH 1 OpU3ATiH. Y JOCTIIKEHHI BUKOPHUCTAHO
(BBelleHO B HITYYHI YMOBH) COPTH COpro Ta BiBca mociBHoro: ‘MoxaBk’, ‘Hekrapuwuii’, ‘CunocHuit
42, ‘lekamepon’, ‘apynok’, ‘ietmunmii’, ‘Cxap06 Ykpainu’, ‘ABromas’, miHii Ne 493-27, 477-5,
399-38, 425-19 ta nuky ¢dopmy Ne 12. HacinHs mociBHOro npoporryBany B yamkax [letpi i Ha 7
100y BIZOMpaId MIPOPOCTKU Ta 3AIHCHIOBAIM TEPBUHHY 1 BTOPUHHY CTEpHIII3allii Ta BUCAKYBAIH
Ha CEepeOBHILE I OTPUMAHHS MOP(POTEeHHUX KaJIIOCIB.

[Toninnoinu3aris KynapTyp Oyia 37a1HCHEHA MUISIXOM HENMpsSMOTo Mop(doreHe3y 311HCHIOEThCS
3 JI0/1aBaHHSM aHTUMITOTUYHHUX PEYOBHMHHU y CEpPENOBHILE Ui 1HAYKINI KaIIOCOTE€HE3y 3 MO/Aajlb-
II0I0 PETeHEePali€l0 POCIUH 3 KaJkocy.

3 MeTOI0 Mi00py ONTUMAIbHOI KOMOIHAIIT PEryIsSTOPiB POCTY AJIS COPro 1 BiBca MOCIBHOTO
Ta IHIYKIII KaJlCOTeHe3y MPOBEICHO JOCTIIHKEHHS 3 BUKOPUCTAHHIM PI3HUX KOMOIHAIINA ayKCH-
HIB Ta [IUTOKIHIHIB.

Perenepariisi marosiB BiBca MOCIBHOTO Y KYJbTYpi in vitro cranoBuia Big 40 go 61 %, a He
Mop(dorenHi cTpykTypu y Mexax Bix 8 mo 43 %, a copro Oinmbiie Big 50 mo 77 %. Jns immyKiii
MOMITUIOITHUX (POPM 3aCTOCOBYBAJIM KOJIXIIMH 1 OPU3aJIiH y PI3HUX KOHIICHTPAIIISX.

Konxinun y xonnentpanii 0,01 % 3abe3neuyBaB Haikparuii 0anaHc BUKHBAHHS CKCIUIAHTIB
(mo 46 %) 1 Buxoxy mnomimnoiniB. Buma konuentpauis xonximuny (0,2 %) BUKIMKalla HEKPO3 1
BIIMHUPAHHS POCIIHH.
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Opu3zaiiH MposBUB BUILY (PITOTOKCUYHICTh, BUXKUBaHHS He nepeBuinyBaio 30 % mpu 3 MM i
8 % mpu 10 MxM.

BuwxuBaHHS €KCIUIaHTIB miciig 6 TOoJWH KyJbTHUBYBAHHS 3 aHTHUMITOTHYHHMHU pPEYOBHHAMU
OyJI0 KPUTHYHO BaKJIMBHM IOKAa3HUKOM e(eKTHBHOCTI. JloCHiKEeHHAMHU 3’ICOBAHO, IO MaroHo-
YTBOPEHHS y COPTIB BiBCa MOCIBHOTO BIIOYBAJIOCH y MOCIIJOBHOCTI:

— perenepartis Bix 16 1o 43 %;

— HemopdoreHHi Big 48 1o 56 %.

V niHifiHOrO MaTepiany BiBca MOCIBHOTO pereHeparis ctanoBuia Bix 12 1o 45 %, anemopgo-
redHi Big 45 1o 61 %, a y nquxoi popmu — 8 % perenepariii i 55 % MopdoreHHoi CTPYKTYpH.

OTtpumaHi HaroHy BiBca MOCIBHOTO 13 KaJIOCIiB BHCA/KyBalld HA CEPEIOBUIIE A PO3MHO-
YKEHHS, a TIOTIM Ha CEPEIOBUIIE 3 CEJICKTUBHUMH areHTaMH 1 OTPUMYBAJIH Pi3HI JIiHIi.

Jlns iHAyKmil moinioinu3anii BiBca HAWAOIUIBHINIE 3aCTOCOBYBATH KOJXIIHUH Y KOHIICH-
tpauii 0,01 %. Opu3zanin AOUITPHO BUKOPUCTOBYBATH JIUIIE MPHU TYy>KE€ HU3BKUX KOHIIEHTpAIifX 1
KOPOTKOMY 4aci 00poOKH, BpaxOBYIOUH HOTO TOKCUYHICTb.

PedoBrHM KONXINMH 1 OpU3aJiiH, [0 BUKOPUCTOBYBAIM Y TOCIIKEHHSX MPOSIBISIN BUCOKY
(bITOTOKCHYHICTh, 30KpeMa opuzaiiH. KamiocHa KynpTypa Ha TakoMy CEpelOBHINI TEMHINIA Ta
BTpadajia KUTTE3JATHICTh. BIKWBaHHS Kaaiocy BiBca IMOCIBHOTO HaBiTh Npu HeBUCOKHX 100
KOHIIGHTpaLiAX cTaHoBWIO e 13,6 %, a mpu 301bIneHH1 koHneHTpanii 10 10 MKkM BHKUBaHHS
KaJIFoCy ctaHoBuI0 Jinire 9,0 %.

[TpoBeneHi OCTIIKEHHS 3 BIBCOM MOCIBHUMBKA3YIOTh, III0 BBEJICHHS /10 POCTOBOTO >KUBUJIIb-
HOTO cepeloBHUIIa KOMXIUHY B KOHIeHTpalii 0,2 % BHUKIMKAE HEKPO3 TOYKU POCTY 1 BIIMUPAHHA
6iomarepiany. Ilpu BuUKOpUCTaHHI OpHU3ANIHY SIK AHTUMITOTHYHOI PEYOBHMHHU, Y KOHIIEHTpALll
3 MKM BWXXWBaHHs €KCIUIAaHTIB He TepeBuiryBanio 30 %, Ta mpu MiABUIICHHI KOHIICHTpAIi 10
10 MxkM BimcOoTOK BKHBaHHS cTaHOBUB 8,0 %.

KinbkicTh pereHepoBaHUX POCIHH 3 KaJIOCy BiBCa MOCIBHOTO, 110 BHYKHB, ICTOTHO HE BIIpi3-
HSIJIOCH 3aJIC)KHO BiJ] KOHIIGHTpAIIl Ta aHTUMITOTUIHOTO areHTy 1 3HaXxoAmnachk y mexax 20-27 %.

BrnuB nocinikyBaHUX PEUOBUH y KYJIbTYPI in vifro 3a 6 TOAMHHOTO KYJbTUBYBAaHHS BKa3ye,
10 OPH30JIiHY BIMIY€HO BUIIUI BiJICOTOK BYIKUBIIUX POCIHH, HIX TICHS KOJXIUHY. Y TOCIif-
YKyBAaHOTO MaTepialy BiBca MOCIBHOTO BiJIMIYEHO, IO Y KOJXIIIMHY BHKUBaHHA Big 2 10 9 %, a B
opuzominy Big 1 g0 61 %

3’sicoBaHoO, IO 3aCTOCYBaHHS KOJXIIMHY Y HEBUCOKIH KoHmeHTparii 310 MM 3abe3neuye
HaOIIbITy KUIBKICTh OTPUMAHUX MOJIIUIOINIB BiBca MOCIBHOTO, Ta 3a0e3reduye BUCOKUN BiJCOTOK
BIDKMBAHHS €KCTUIAHTIB MIiCIIsl OOPOOKH SIK KaJltoca, TaK 1 MaroHiB in vitro.

Ha naronax BiBca IOCIBHOTO, IIO KYJbTUBYBAJIM Ha CEPEIOBHUINAX 3 KIACMUYHUMH JAMHITPO-
aHUJTIHAMHU, HE3aJICKHO BiJ KOHIIEHTpaIlii, criocTepiragack aedopmailis Ta BiIOyBaJIHMCs 3MIHU B
pOCTi i PO3BUTKY €KCIUIAHTIB, 1[0 MaJd ICTOTHUH BIUIMB Ha 3JaTHICTH 1X JO MOJAIBIIOTO MIKpO-
KJIOHAJTBHOTO PO3MHOXKEHHSI, a OT)KE, 3HIKYIOTh €()EKTHUBHICTh MOJIIIIOITN3AIlI] BIBCA IOCIBHOTO.

JlocmikeHHs 13 30epekeHIMHU TaroHaMH BiBCa TIOCIBHOT'O MICHs MepecaKyBaHHs Ha KUBUJIb-
He cepenoBuIle 0e3 CEeEKTUBHUX areHTIB BKa3ye, IO YacTKa 30epeXeHUX IMaroHiB MICIsA KOJIXi-
[MHY KonuBaBcs Bif 1 10 6 %, a micis opusoniny Bix 2 10 9 %.

OnHUM 3 BOXJIMBUX YMHHUKIB, 0 BU3HAYA€ €(PEKTUBHICTh aHTHUMITOTHYHOI PEYOBHHH TIPH
BUKOPHUCTAHHI JUIsI OTPUMAHHS TMOJIIUIOIAIB € il TOKCHYHICTh st pocauHU. OCKITBKY MOTITUIONTH-
3aris mepeadoadae 30UTBIICHHS] KUIBKOCTI XpOMOCOM KpaTHE JBOM, TO TOBHOIIHHI T'€KCArUIOiqHI
dbopMu, oxepkaHi B pe3yNbTaTi MPOBEISHHS MONIMIIOINM3AIil B yMOBaxX in vifro, IOBUHHI MaTH
3HAYHY KUTBKICTh XpoMmocoM. JIiHii, B SkuX BiAOyJIOCh 30UIBIICHHS XPOMOCOM HE KpaTHE JBOM, €
aHEYIJI0i1aMu, HE3aJIEKHO BiJl KUTBKOCTI XPOMOCOM.

3meHmeHHs KoHneHTpaiii konxinuay 10 0,05 % 3a0e3nednsio BUyKUBaHHS OLTBIIOT KiIJTbKOCTI
POCIHH BiBca MOCIBHOTO, 1110 /a0 3MOTY IIIBUIUTH BHXiJ TOMOAMILIOITHOTO Marepiany 1o 77,8 %,
TOMOTETparuIoigHoro 10 72,1 % BIAMOBIHO, BiJ 3arajibHOI KUTBKOCTI MIKPOKJIOHIB, IO BUKHIIO.

HalionTumanpHIIOW UIsi BHECEHHSI /IO JKMBWIIBHOTO CEpeJoBHINA Oyla KOHIICHTpAIlis
konxiuuuay 0,01 %. Y npoMy BapiaHT1 AOCHIIKEHb 3a PaXyHOK 3MEHIIEHHS KIJTBKOCTI BIAMEPIUX
pocnuH BiBca nociBHOTO (19,6—14,0 %) orpumano 46 % nomimmoinHoro marepiany. Lle mo3Bonmino

49



orpumaru 66,0 % romoauruIoigHOTO MaTepiany Tta 12,5 % terpamnoigHoro Bij 3arajabHOT KUIBKOCTI
POCIMH Yy nociifi. 3’scCoBaHoO, M0 MIKCOIIOIN TarjIoiJHOTO TUITY, SIKUX Y IOCiial Oyia He3HauHa
kipkicth (0,5-1,1 %) npu KyJnbTUBYBaHHI Ha POCTOBOMY >KMBHJIBHOMY CEpPEIOBHUIII MOCTYIIOBO
BiJTHOBJIFOBAIM TAIUIOINHUN PiBeHb II0iMHOCTI. O4eBHIHO, MO MIiCHs 0OPOOKH KOIXIIMHOM dYac-
THHA KJIITHH 3QJIMIIAETHCS 11032 JIIE€I0 AJIKANOiTy, 1, OCKIIBKA MITOTUYHUN IHUKJI JUICHHS Tarioii-
HUX KIITUH Jech y 1,4 pa3a KOpOTIIMI AMIUIOITHHMX, TO uyepe3 4—5 mepecakyBaHb TaIuIOiiHI
KJIITHHYU OioMaTepiany 3/1aTHI BiJHOBIIIOBATH MOTIEPEIHIM PIBEHB TUIOiTHOCTI POCIIHH.

Takum unHOM, C(OPMOBAHO pereHepaHTH BiBca MOCiBHOTO a0 po3mipy 0,5-1,0 cm, iX Bupi-
3aJId 3 €KCIUIAHTIB 1 MepecaKyBali Ha POCTOBI KMBUIJIBHI cepelOBUINA sl KIIOHYyBaHHS. Mopdo-
JoriyHi criocrepekeHHs (hopma Ta 3a0apBICHHS JIMCTKOBOI TUTACTUHKH) Ta IUTOJIOTIYHUI aHAaIi3
chOpMOBaHUX POCIMH [IOBIB TE€HETUYHY 1JICHTHYHICTh OiloMarepiady MI0J0 POCIUHHU-IOHOpA
€KCIUIAaHTIB BiBCa MOCIBHOTO.

[IpoBeneHo ribpuam3aliito BiBca METOAOM KacTparlii 1 py4yHOTO 3alujieHHs 3a TEHETUYHOIO
cxemor0 ¢ 6x /J 2X, a KiIbKICTh XpPOMOCOM BU3HAYaJId B MEPMCTEMHUX KIITHHAX KOPIHIB —
MPOPOCTKIB. Y copro Oyno po3poOiaeHo MOJeTb OTPUMAHHS 1 MOJO0JIaHHS T€HOMHOT HECyMiCHOCTI
Ta OTPUMAHO MOJIIIIOITHI JIiHIH.
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PO3BUTOK HACIHHHUKIB YKPOBHUX I KOPMOBHUX BYPSKIB
3 APOBU30OBAHMUX IN VITRO POCJIMH

M. B. Poik, 10KTOp C.-T. HayK,
B. 1. BoiiToBCchbKa, KaHAUAAT C.-T. HAYK
Incmumym 6Gioenepeemuunux Kyromyp i yykposux oypaxie HAAH, m. Kuis

IykpoBuii i xopmoBuil Oypsik (Beta vulgaris L.) HanexxaThb 1O CTpPaTEriyHO Ba)XJIMBUX
KYJIBTYp arporpoMHCIOBOTO KOMILJICKCY, 10 3a0e3MedyloTh HACEJICHHS I[IHHUMH XapYOBUMH Ta
KOPMOBHMHM NPOJIYKTaMH, a TepepoOHy MPOMUCIOBICTh — CHPOBHHOIO JJIi BUPOOHUIITBA IIYKDPY,
Oloetanomny, Oiorazy Ta moOi4HOi OUTKOBO-BiTaMiHHOI TpoayKiii. [TiABUINIEHHS MPOXYKTHBHOCTI,
IyKPUCTOCTI Ta CTIMKOCTI LUX KyJIbTYp A0 OIOTMYHHX 1 aO0IOTMYHUX UYMHHMKIB 3aJHINAETHCS
MPIOPUTETHUM 3aBJIaHHSM CYy4acHOTO OypsKiBHHUITBA. EdeKkTHBHE HACIHHHUIITBO € OJHIEIO 3 KIIFOYO-
BUX YMOB Ui CTaOiIbHOTO BHUPOOHHUIITBA SKICHOTO HACIHHS, 1[0 TapaHTy€ OTPUMAaHHS BHCOKHX
YpO’KaiB 1 OJJHOPITHOTO TeHETUYHOTO MaTepiany [1-3].

Tpanuuiiina cuctema HaCiHHULTBA OypsIKiB Nepedadae ABOPIYHUMI LUK PO3BUTKY POCIIUH: Y
nepmuii pik GopMyeThCcsi KOPEHEIUTi] 1 PO3eTKa JIMCTKIB, y APYTUH — MICIIs MTPOXOKEHHS IPOBHU-
3amii — BiZOyBaeThCs MEpexia 10 reHepaTuBHOI a3y 3 YTBOPEHHSM KBITKOHOCHHUX MAaroHiB 1
HacinHs. [IpoTe Taka cxema moTpedye 3HAYHUX BUTpAT 4yacy, EHEPropecypciB 1 MaTepiaJbHUX 3aC0-
6iB. ToMy akTyabHUM HaNpsIMOM JOCHI/KEHb € PO3POOJICHHSI METO/IiB MPUCKOPEHOT0 HACIHHUIITBA 3
BUKOPHUCTAHHIM O10TEXHOJIOTTYHUX MMiIX01iB [4—7].

Metoau KyabTypu TKaHWH 1 OpraHiB in Vitro BIIKPUBAIOTh HIMPOKI MOXIJIMBOCTI JUIS
ONMTHUMI3aIli]l TPOIIECIB PO3MHOXKEHHS, CEJIEKIlII Ta HACIHHUIITBA OypsiKiB. BupolyBaHHs pOCIUH y
KOHTPOJIbOBAHUX YMOBaX JO3BOJISIE MIATPUMYBATH CTEPHIIBHICTb, 3a0e3MeuyBaTH PiBHOMIPHHMN
PO3BHUTOK €KCIUIAHTIB 1 BIIOMPATH HAWIEPCIIEKTUBHIIII TEHOTUITH 1€ Ha PAaHHIX eTaraxX PO3BUTKY.
3acTocyBaHHS TEXHOJIOTII in Vitro 1ae 3MOTY OTPUMYBATH 3HAYHY KUIBKICTh KJIOHOBAaHUX POCIIHUH 13
OJTHOP1AHUMHU MOP(OJIOTIYHUMH O3HAKAMHU Ta CTAOUTPHUMU CIAIKOBUMH XapaKTEPUCTUKAMH [8].

OnHuM 13 HaBaXJIMBIMIUX €TaliB MPUCKOPEHOTO HACIHHULTBA € SPOBU3aLlis, TOOTO BIUIUB
HU3BKHUX TEMIIepaTyp, SKUi 3a0e3nedye mepexi pOCIMHU BiJl BEr€TaTHBHOTO 10 TEHEPATUBHOTO
crany. IIpoBeneHHs spoBu3aiii 6e3mocepeIHbO B yMOBaAX in vitro abo Micist yKOPiHEHHS KJIOHIB Y
CTEPHIILHUX MOCYANHAX Ja€ 3MOTY CYTTEBO CKOPOTHUTH TPHBAJICTh MMOBHOT'O YKUTTEBOTO KTy POC-
muH Oypsika. Taki migxoan ocoOnmMBo epEeKTUBHI I TeHOTHITIB, SIKi MOTPEOYIOTH TPUBAIOTO MEPIOTy
OXOJIOJKEHHST 200 MarOTh CIIa0KO BUPAKEHY PEaKIliI0 Ha MPUPOJIHI TeMrepaTypHi 3Miau [9, 10].

SIpoBHU30BaHI in Vitro POCIMHM MICIs aKIiMaTH3alil 37aTHI (OpMyBaTH HAaCIHHMKH BXE Y
MEePIINI PIK PO3BHUTKY, IO BIAKPUBAE MEPCIEKTUBY CTBOPEHHS OJHOPIYHMX IHUKIIIB HACIHHHIITBA.
Ile He nuIIe MPHUCKOPIOE CENEKUIMHUI Tpolec, a ¥ MiABUILYE HOro epeKTHUBHICTb, OCKUIBKU
n03BoJIsE mBHUAIIE (DiKCyBaTH OakaHl O3HAKH Ta OI[IHIOBATH HAIIAQJKIB. Y TMOEIHAHHI 3 METOAAMHU
MIKpPOKJIOHAJIBHOTO PO3MHOXKEHHS Ta KOHTPOJIO (Pi310710r0-010XiMIYHMX MapaMeTpiB Taki CUCTEMHU
JAI0Th 3MOTY 30epiraTu Ta pO3MHOXKYBATH I[IHHI TEHOTUITN y KOPOTKi TepMinm [11, 12].

Bonanouac edexTuBHICTh ()OPMYBaHHS HACIHHUKIB y IPOBU30BAHUX i7 Vitro pOCIUH 3aJE€KUTh
Bil 06araTb0X YMHHHKIB — TEMIIEPATyPHOTO PEKUMY, CKIATy >KHBUIBLHOTO CEPEIOBHINA, TEPMIHY
BIUIMBY XOJIOJIOM, BIKY €KCIUIaHTiB, TEHOTHITY Ta YMOB MOAAJBINOI akiiMaTu3amii. Came ToMy HE0O-
X17HI KOMIUTEKCHI JOCIIKEHHS, CIIPSIMOBaHI Ha ONTHMI3aIlil0 YMOB SPOBHU3AIlil, YKOPIHCHHS Ta
ajanraiii pociauH Juist 3a0e3meueHHs X MOBHOIIIHHOTO TIEPeX0 Iy 10 reHepaTuBHOI ¢a3u [13, 14].

JlocmiKeHHsT TTPOLIeCY PO3BUTKY HACIHHUKIB Y SIPOBHU30BAHMX M Vitro POCIWH I[yKPOBHX 1
KOpPMOBHX OypsIKiB Ma€ BaXJIMBE TCOPETUYHE Ta MPAaKTUYHE 3HaueHHs. BOHO crpusie riaudiomy
PO3YMIHHIO MEXaHI3MIB peryisiii (pa3oBOro po3BUTKY OYpsKIB 1 CTBOPEHHIO O10TEXHOJIOTTYHHMX
MoJiesiel, MPUAATHUX JUIsi MPUCKOPEHOTO BiJHOBICHHS COPTIB, T1OpPHUIIB 1 CEeNEKUIHHO LIHHUX
dbopm. 3acTocyBaHHS TAKOTO MIIXOIYy MOXKE CYTTEBO CKOPOTHTH YacOBl 3aTpaTH Ha OACpKaHHS
HACIHHEBOTO Marepiaiy, MiBUIIUTH MPOAYKTHUBHICTH JAOOpAaTOPHOrO HACIHHUITBA Ta CTBOPHUTHU
OCHOBY sl JOpMYBaHHS Cy4aCHUX O10TEXHOJIOTTYHHUX CUCTEM y OypskiBHUIITBI [15].

Takum 4yrHOM, pO3pOOIEHHS ePEeKTHBHOI TEXHOIOTii (pOpMyBaHHS HACIHHUKIB LIYKPOBHUX 1
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KOPMOBHUX OYypsKIB 13 SIPOBU30BAHUX in Vitro POCIUH € aKTyaJIbHUM 3aBJIaHHIM Cy4acHOi 010Tex-
HOJIOT1{ Ta HACIHHUIITBA, CIIPSIMOBAHUM Ha TMiABUIIECHHS €()eKTUBHOCTI BIITBOPEHHS Ta CEIEKIT ITUX
KYJbTYD.

Jns oTpuMaHHS po3canu OypsKiB B yMOBax inm Vitro 3JIACHIOBANIM BBEICHHSA HACiHHA Yy
KyJIbTYPY 3 METOI0 OJIep>KaHHS CTEPMWIbHUX MpOpoCTKiB. OTpuMaHl EKCIUIAaHTH MOAAJbIIIe
PO3MHOXXYBaJIM Ha MOJAM(IKOBAaHOMY >KMBWIIBHOMY cepenoBuili ['ambopra ta Epenera (B5), mo
3a0e3nevdyBalio aKTUBHY mposidepartito naronis. [licis dopmyBaHHs HEOOX1AHOT KUIBKOCTI KJIOHIB
iX TepeHOCHSIM Ha >KUBUJIBHE CEpENOBHUINE, MPHU3HAYCHE IS YKOPIHEHHS, SKE PO3MIIIYBAIH Yy
KoJi0ax abo mpobipKax.

VYKopiHeHI pocIMHM yTpUMYyBaiIH 3a Temnepatypu +4 °C mpotsrom 40 ni6 amas mpoBeneHHS
mTy4Hoi spoBu3anii. [licist 3aBepiieHHsT HBOTO €Taly POCIMHHM BUCAIKyBalld Ha cyOcTpat, 10
CKJIaJaBcs 13 CyMillli TPYHTY Ta MICKY, 3 METOIO IOCTYIOBOI afanTalii 0 HeCTepUIbHUX YMOB a00
BHCAKyBaJIl 0€3MOCEPEIHBO Y BIAKPUTHH TPYHT.

[Ticna mepiomy akiimMaru3anii 3A1HCHIOBAIM OLIHKY MOP(OIOTiYHUX Ta O10JOTIYHHX IMOKa3-
HUKIB POCIIMH. Y MPOIIEC] COCTepe)eHb (PIKCyBaIu MOCIIIOBHICTh IPOXOKEHHS OCHOBHUX (hEeHO-
noriyaux ¢a3: GopMyBaHHS PO3ETKU JUCTKIB, CTEOTyBaHHS (YTBOPEHHS KBITKOHOCHUX TaroHiB),
UBITIHHS, POpMyBaHHS Ta AOCTUTAHHSA TUIOAIB. [ToyaTkoM KOKHOI (pa3u BBaKaIl MOMEHT, KOJIU JI0
Hei nepexoamio 10—15 %, a moBHe HacTaHHs a3y BU3HAYAIM NIPU BCTYI B HEl 75 % pociuH.

3 METOI0 CKOPOYCHHsI IIbOTO Tepioay Oyiio MpOBEIEHO €KCIEPUMEHT 13 spoBH3allii POCITUH
IlyKPOBUX OYPSKIB y KYJIbTYpi in vitro. YKOpPiHEH1 POCIHHM, BUPOIICHI B MPOOipKax, migaBaiu i
noHmxkeHoi temmeparypu (+4 °C) mpotsrom 40 nmi6. Takuii peXuM OXOJOKEHHS IMITyBaB
IPUPOJHI YMOBH (POPMYBaHHS MAaTOUYHUX KOPEHEIUIOAIB MEpIIOro oKy BereTaiii, 3a0e3nedyroun
THIYKITIIO TIEPEX0Iy POCIUH J0 TEHEPATHBHOTO PO3BUTKY.

[Ticns 3aBepIIeHHs Mepioay SpOBU3aLil MIATOTOBIEHY PO3Caay, OTPUMaHy IUISXOM KJIOHAJb-
HOTO MIKpPOPO3MHOKEHHSI, BUCAJDKyBaJIU Y BIIKPUTUN TPYHT. JJI1 IOPIBHSAHHSA y JTOCIIJII BUKOPHC-
TOBYBAJIM TAaKOK HESIPOBH30BaHY PO3Cajly, BUPOILICHY 32 aHAJIOT1YHOIO TEXHOJIOTIETO.

Sk mokazaiu pe3ynbTaTh CIOCTEPEKEHb, IPOBU30BAaHI POCIUHH JIEUIO0 MOCTYNANNCS HEIPOBH-
30BaHUM 32 TPUKMUBIIOBAHICTIO TA IHTEHCHUBHICTIO POCTY. 30KpeMa, MPUKUBIIOBAHICTh CTAHOBUIIA
91,5 % npotu 98,6 % y kouTpo:i. Ha 36-it nens micis BUCapKyBaHHS CepeiHs KUIbKICTh JIUCTKIB Y
SPOBU30BAHUX POCIMH CTaHOBWJIA 25 MIT., JOBXHWHA YepemkiB — 15,8 cM, a mioma JTUCTKOBOI
noBepxHi — 594,9 cM?. Y KOHTpOJIBLHOMY BapiaHTI BIJMOBIIHI MMOKa3HUKHU JOPIBHIOBAIN 27 JTUCTKAM,
16,4 cm Ta 698,8 cm?.

Bonnouac yxe Ha 48-my noOy Bereramii y 82 % spOBH30BaHUX DPOCIHH CHOCTEpIraaocs
(opMyBaHHSI KBITKOHOCHUX IIaroHiB, TOMI K HEIPOBU30BaHI 3pa3Ku NepedyBanu JUIIE Ha CTail
3MHUKaHHSI JINCTKIB Y MUKpSAnax. Lle CBITUUTH mpo iCTOTHE MPHUCKOPEHHS NMEPEeXOAy 0 reHepa-
TUBHOI (ha3u i BIUTMBOM IITYYHOI IPOBHU3AIIIl B yMOBaX in Vvitro.

[Tonanpine mOpiBHAHHS JUHAMIKA PO3BUTKY HACIHHMKIB MTOKA3aJlo, 10 POCIMHHU, OTPUMaHI 3
SPOBU30BAHOI PO3Caau, XapaKTePU3yBAIUCA CKOPOUYEHUM TMepiofoM (GOpMYyBaHHSI T'€HEpaTUBHUX
OpraHiB TMOpPIBHSIHO 3 HACIHHUKAMH, sIKi ()OPMYBAIUCS 13 KOPEHEIUIOAIB HEIPOBU30BAaHUX POCIHH,
OJIepP’KaHUX MUTSIXOM KJIOHATHHOTO MIKPOPO3MHOKEHHS.

VYpokaliHiCTh HACIHHUKIB, OTPUMaHUX 13 SPOBU30BAHUX POCIWH, cTaHoBWja 1,32 T/ra, mo
JIenIo TocTymnaeTbest KoHTposto (1,50 1/ra). He3pakaroum Ha TMeBHE 3HMKEHHS I[bOTO TOKA3HUKA,
SKICTh HACIHHSI 3QJIMIIANIACS BUCOKOIO Ta HAOIMKEHOIO 10 KOHTPOJIBHUX 3HAYCHb.

AHai3 MOCiBHUX SKOCTEH IMOKa3aB, 10 €HEpris MPOPOCTAaHHS HACIHHS 3 SPOBHU30BAHHUX POC-
nuH cranoBuia 84 %, cxoxicte — 93 %, maca 1000 mioxis — 15,0 r, noOposikicHicTs — 93 %,
BupiBHsAHICTE — 100 %. [l KOHTPOIIO BiAMOBIIHI MOKA3HUKH JMopiBHIOBaIU 86 %, 95 %, 15,51,
95 % 1 100 %. OTxe, BIUIMB sIpOBH3allii HE CIHPUYMHUB ICTOTHOTO MOTIPIICHHS MMOCIBHUX BJIACTH-
BocTel HaciHHs. HaBmakwm, crioctepiranacst TEHIACHITIS 10 30€peKeHHs] BUCOKOT JOOPOSKICHOCTI Ta
BHUPIBHSHOCTI HACIHHEBOTO MaTepiaiy.

3a BUXOJOM OCHOBHHX TociBHHX (pakuiit (3,54,5 1 4,5-5,5 MM) HACIHHUKHU, BUPOIICHI 3
SPOBU30BAaHUX POCIHH, HE MOCTYMAJIUCSI KOHTPOJIbHUM BapiaHTaM. YacTka nux ¢pakiiiii y 3araib-
Hil Maci craHoBuia 77,9 % mpotu 72,9 % y KOHTpOIIi, IO CBIAYUTH MPO BUCOKY OJHOPIIHICTS 1
KOHJUIIIHICTh OTPUMAHOTO HACIHHSL.
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3araiomM OTpUMaHi pe3yJIbTaTh JOBOISATH MOXKIUBICTh BHKOPUCTAHHS TEXHOJIOTII in Vitro sipo-
BU3aLlli HE JIMIIE Ul IPUCKOPEHHS TeHEPAaTUBHOTO PO3BUTKY OYypsKiB, a M JUIsl OJlep>KaHHs HACiH-
HUKIB 13 33IOBUIbBHUMH YPOXXaHUMH Ta TIOCIBHUMH TOKA3HUKAMH, TIOPIBHIHHUMH 3 TPAAUIIIIHOIO
TEXHOJIOTIEI0 HACIHHUIITBA.
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PAIIIOHAJIBHE BUKOPHUCTAHHA BOAHUNX
I ITPYHTOBUX PECYPCIB — 3BEPEKEHHA POJIOYOCTI,
SPOIIIEHHA, ATPOEKOJIOI'TYHI ITPAKTUKHA

BILIMB EJIEMEHTIB TEXHOJIOT'II BAPOIILYBAHHSI
HA PICT TA PO3BUTOK KYKYPY/I3U

O. B. KonuroB, acmipaHt
Incmumym 6ioenepeemuunux kynomyp i yykposux oypsxie HAAH, m. Kuis

3acTocyBaHHS HayKOBO OOTPYHTOBAaHUX €JEMEHTIB TEXHOJOTli BUPOUIYBAaHHA KYKYpYI3u
nepeadavyae He TUIBKM MPOBEACHHS BCIX TEXHOJOTIYHMX OIEpaliii y BCTAHOBIEHI CTPOKH a M
BIJIMOBITHO /10 O10JIOTIYHUX BUMOT POCIHH. AJ)Ke caMe cTabiTbHOMY (hOPMYBAHHIO YPOKaHOCTI B
NepUIy Yepry MoKe MepenIKoIuTH HEKOHTPOIbOBAaHUH (PaKTOp — MOroja, SKHii 30KpeMa BILIHBAE 1
Ha JIOCTYIHICTh €JIEMCHTIB JKMBJICHHS POCIMHAM KYKYpYA3W Ta 1 1HIIMX €JIEMEHTIB arpOTEXHIKH.
3naBanocst 6 BUKOHAHI BYaCHO YCi arpOTEXHIYHI orepallii, a OT XapakTep nepediry morogHux yMoB
BETETaIIMHOTO MEePi0AY BHOCHUTH CBOi KOPEKTHURBH.

JlocnmipkeHo, IO 3aCTOCYBaHHS KpIOMPOTEKTOpa CYTTEBO BIUIMBAJIO Ha (QOpMyBaHHS
ypoKaiHOCTI KyKypym3u. Tak, B 1mimomy otpumano 8,17 T/ra 3epHa, mpu IbOMY Ha BapiaHTax 0e3
BHECEHHS KplompoTekTopa Oymno 7,36 T/ra, TaM e 3aCTOCOBYBAIIU JIUIIIE 00POOKY KPiOIPOTEKTOPOM
10 HACTAHHIO 3aMOPO3KIB OyJI0 OTpHMaHO YpOXKaHICTh 7,78 T/ra, a 0OpoOKa HACIHHS CIIpuUsia
¢dopmyBanHio 9,36 T/ra 3epHa KyKypya3u. [Ipu 1poMy came 3a 3acTOCYBaHHS KpPiOHNpPOTEKTOpa
POCIIMHM KYKYpYyA3W TapHO B3a€EMOJISUTH 3 BojoroyrpumyBadem Ta Ha BapianTi AMAJIIEPOJI
ECCEHC Ta BHecenns BomoroyrpumyBada AQUASORB, 200 kr/ra ypokallHICTh cTaHOBWJIA
9,83 1/ra, ToO6TO OyJa HANOIBIIIO B TOCIIII.

B ymoBax 2024 poxy BIuMB (akTOpiB JEmI0 BiJpPi3HABCA BiJ MOMEPEIHHOIO POKY, OCOOINUBO
B KOHTEKCTi. Tak, OyJ0 MiATBEPAKEHO, M0 3aCTOCYBAaHHS KPIOMPOTEKTOpPa CYTTEBO BIUIMBAIO Ha
(dbopMyBaHHS YpOXKAMHOCTI KyKypyI3u. AJKe, B IIJIOMY TI0 AOCIiAy oTpuMaHo 6,87 T/ra 3epHa, pu
IIbOMY Ha BapiaHTax 0e3 BHECEHHs KpiompoTekTopa Oyio 5,99 T/ra, Tam 1€ 3aCTOCOBYBAU JIUIIIE
00poOKy KpIOMPOTEKTOPOM IO HACTaHHIO 3aMOpPO3KiB OyJIO OTPUMAHO YypOXKaiHICTh B LIOMY
6,52 1/Tra, a 00poOka HaciHHs cripusiia popMmyBaHHIO 8,10 T/Ta 3epHA KYKypyA3H.

A 3a 3acTocyBaHHS KpiOIPOTEKTOpa pocianHu Ha BapiaHTi 00pobku AMAJII'EPOJI ECCEHC
nepeArnociBHa 00poOKa HACIHHS, 3 PO3paxyHKy 2,51 Ta BHECEHHS BOJOTOYyTpHMyBaya
AQUASORB, 50 kr/ra ypoxaitHicTs cranoBuia 9,20 1/ra, T00TO Oyna HaWOLIBIIOW B JOCTidl. A
y>Ke MiJBULICHHS HOPMU BHECEHHS BOJIOTOYTpUMYyBaua moHaj 50 Kr/ra mpu3BOIWIO 10 3HUKECHHS
piBHS ypOXaiHOCTI MO ycixX BapianTax gocminy. To6To, B ymoBax 2024 poxy, MU HpOCIiAKYBaIH
YITKY 3aJIeKHICTh, KOJM 32 TOTAIBHOrO AE(IIUTYy BOJOTH B TPYHTI OULIBII HOPMH BOJIOTO-
yTpUMYyBaya MPaLOBAIN B MPOTUICKHOMY HAPSIMKY — YTPUMYIOUU JIOJATKOBY BOJIOTY 1 poOisun
il HemoCTynmHOIO 1l pociuH. IlpuyoMy, JOJATKOBO CIliJi BUBYATHU NMHUTAHHSA YU 1€ MOXe OyTH
MIOB’S13aHO 3 HEIOCTAaTHIM PO3BUTKOM B POCIMH KYKYpYyI3H BTOPHMHHOI KOPEHEBOi CHCTEMH, 11100
BUKOPHUCTATH AOCTYIHI POCIMHAM KIJBKOCTI BOJIOTM 3 BOJIOTOyTpuMyBaua. OJHAK, 3HUKCHHS
YPOKaiHOCTI1 IMOHA KOHTPOJIbHI BapiaHTH (€ BOJIOTOYTPUMYBay HE BHOCUJIM) MH HE CIIOCTEPITaIH.

54



®OPMYBAHHA AKOCTI BYPAKIB HYKPOBUX
3A 3ACTOCYBAHHSA IO3AKOPEHEBOT'O IIIZKUBJIEHHSA
B YMOBAX JIICOCTEIY YKPATHH

M. B. MapkiB, aciipadt
Incmumym 6Gioenepeemuunux Kyromyp i yykposux oypaxie HAAH, m. Kuis

Bypsiku 1yKpoBi € Ba)JIMBOIO KyJBTYporo ki ¢popmyioTs 10 30 % cBITOBOro BUPOOHULITBY
IYKpPy Ta pO3TalIoOBaHi Ha moHaj 4,6 MIIH ra MOCIBHUX IUIONI, Y TOMY YHCII Maibke 1,7 MiIH ra B
KpaiHax €Bponeiicekoro Coro3y.

YIpomoBK OCTaHHIX JAECATHIITH I103aKOPEHEBE IMIDKUBICHHS ClLIbChKOTOCTIONAPCHKHIX
KyJIbTYp XEJTaTHHUMH MiKpOoJoOpHBamMu HaOyJIO MIMPOKOTO 3aCTOCYBaHHS, CIPHUSIO OTPUMAHHIO
BHCOKOI iX ypoaiWHOCTI. BUBYEHHSI ONTHMAaIbHUX 1103 Ta CTPOKIB 3aCTOCYBaHHS MIKpOJOOPHB Y
MI03aKOPEHEBE IIJDKUBICHHS OYpsKiB IIyKPOBUX, ONTHMi3allisl iX CKJIaay, MOE€JHAHE BHECEHHS
MIKpPOJIOOpUB 1 1HIIHUX O10JOTIYHO AKTUBHUX KOMIIOHEHTIB € 3aX0JaMH, SKi (POPMYIOTh MIITHUI
byHIaMEHT JUIsi TOJANBIIOTO MiABUINCHHS MPOMYKTUBHOCTI, JOCSTHEHHS BHCOKHX ITOKa3HHKIB
€KOHOMIYHOI Ta EHEpreTHYHOi e(EKTUBHOCTI arpoTEXHOJIOTIi BUPOLIYBaHHS Ili€l KYJIBTYPH.
OOMexeHa KUTbKICTh HayKOBUX JOCTIKEHb 3 I[bOTO MUTAHHS POOUTH IX aKTyaJlbHUMHM 1 3aTpedo-
BaHMMH B yMOBaX Cy4acHOTO BHPOOHHUIITBA. TOMy BHHUKAE HEOOXIAHICTh Y MOCIHIKEHHSX 3 BHUB-
YEeHHs1 0COOMBOCTEN (hOPMYBaHHS SIKOCTI KOPEHEIUIOZAIB OypsKiB I[yKpPOBHX 32 YMOB KOMILJICKC-
HOTO 3aCTOCYBaHHsI TPEMapaTiB JJis MMO3aKOPEHEBOTO ITi/DKUBJICHHS PI3HOMAHITHOTO CIEKTpY il
(MikpooOpHBa, ONITUMI3ATOP POCTY, POTOCHHTEY Ta MOJIIIIIYBAY IyKPUCTOCTI).

Bcranosneno, mo cranoMm Ha 20 OBTHSI Ha ()OHI BHECEHUX MIKPOJOOpPHB Ta 3aCTOCYBaHHS
SWEETLIPS ta EKOJIAWH, amxe npu6aska mykpucrocti 6ymna 0,22 ta 0,27 %. Toxi sk 06pobka
pociiua MOJIIYC 250 EC oOmexyBana pocToBi Mporiec, mpote He Oynia eeKTHBHOIO B IJIaHI
3pOCTaHHS PIBHS I[yKPO HAKOTHYEHHSI.

Takox mocmimkeHo, mo 3a 00poOku mociBiB onTumizatropom pocty MOJIJIYC 250 EC
YpOXXaiHICTh KOPEHEIUIONIB ACII0 3MEHIIyBaJlacs, MOPIBHSIHO 3 HEOOpPOOJIEHUMH BapiaHTaMU Ha
2,37 1/ra. To6TO MM OTprManu B yMoBax 2024 poky He Juiiie 0OMEKEHHS pOCTY JINCTKOBOI MacH, a
il MeBHE MpPUTHIYEHHS POCTOBUX MporeciB 3araioM. o moTpiOHO nochmiauTu OUIBLI AETanbHO B
HaCTyIHI pOKH. A Kpalia X ypoXalHICTh OypsKiB IYKpoBUX OyJia Ha BapiaHTax IOEJIHAHHS
YaraVita BORTRAC 150 3 SWEETLIPS ta EKOJIAMH ®ocdituuii (K-Amino) — 73,3 1/ra.

Buznaueno, mo B cepemHbOMY IO JOCTiaxy MU oTpuMmanu 16,2 T/ra, a BapiaHT 0€3 3acTO-
CyBaHHS JOJAaTKOBUX 3aXO0JIiB BIUIMBY 3a0e3mneuyuB HaiHmwxkuui piBenb — 14,6 T/ra. Toxni Ak 30ip
yKpy Y pasi 3actocyBaHHs [HTepmar Mono-Mapranens cranoBus 16,0 1/ra, Ko oOpoOka pocianH
YaraVita BORTRAC 150 3a6e3neunna npubasky Ha 0,6 T/ra. A B miiomy kpamuii 30ip Iykpy 3
OypsIKiB IIyKpoBHX OyB Ha BapiaHTi, sikuii mepembauaB moegnanHs YaraVita BORTRAC 150 3
SWEETLIPS ta EKOJIAMH ®ocdituuit (K-Amino) — 17,2 1/ra.

FORMATION OF WINTER BREAD WHEAT YIELD UNDER THE INFLUENCE
OF WEATHER CONDITIONS IN THE KYIV REGION

0. 1. Prysiazhniuk, Doctor of Agricultural Sciences,
N. O. Kononiuk, Candidate of Agricultural Sciences,
O. A. Maliarenko, Senior Research Fellow, V. V. Musich, PhD
Institute of Bioenergy Crops and Sugar Beet, NAAS of Ukraine, Kyiv

Winter wheat is essentially one of the most important cereal crops worldwide. In 2014,
according to FAO data, the total wheat sown area globally was 221 million ha, with an average
yield of 3.56 t/ha, and the total harvested grain exceeded 787 million tons. Thus, despite the vast
cultivation area and relatively simple cultivation technologies, the average wheat yields remain
rather low.
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Grain yield depends strongly on weather conditions. Research conducted in Hungary showed
that optimal wheat yields are formed when annual precipitation is 450-500 mm; both lower and
higher precipitation amounts have a negative impact on yields. In contrast, studies in Poland did not
reveal any correlation between wheat yield and precipitation amount.

During 2020-2024, the hydrothermal coefficient (HTC) of the spring—summer growing
season was the main integral factor determining the yield of winter bread wheat in the Kyiv region:
r=0.83 (strong correlation). The greatest yield losses were recorded when HTC < 0.7.

The favorable interval for achieving yields above 5.0 t/ha was as follows: HTC = 0.90-1.15;
autumn—winter temperature deviation index Ks=-0.5...+1.0; spring—summer precipitation Ks >
—0.5; spring—summer temperature Ks < +1.5.

The most critical deviations of weather elements caused the following yield reductions:

— HTC < 0.6 — 20-25 % decrease;

— precipitation deficit in May—June (Ks <—1.0) — 15-20 % decrease;

— summer extreme temperatures (Ks > +2.0) — 10-15 % decrease.

In the event of a dry period (HTC <0.7), it is necessary to grow drought-tolerant varieties
with a 15-20 % lower sowing density compared to the standard and to apply moisture-saving
technologies. Under optimal conditions (HTC 0.9—1.1), intensive varieties and a full technological
package are preferable. In the case of excessive moisture (HTC > 1.1), the most important factors
are resistance to lodging and diseases, the use of growth retardants, and enhanced fungicide
protection.

Over the years of the study, profitability fluctuated between 38.7 % and 98.6 %. Negative
deviations of HTC and precipitation caused direct economic losses of 3.4—6.3 thousand UAH/ha,
while in favorable years, additional profits reached 3.6—4.5 thousand UAH/ha.

To reduce climatic risks, the recommended varietal composition is:

— 30 % drought-tolerant varieties,

— 40 % universal plastic varieties,

— 30 % intensive varieties.

This structure ensures stable yields of 4.8-5.2 t/ha and profitability of 60-90 %, regardless of
the weather conditions of the year.

MNPOAYKTUBHICTb NIIEHUIII O3UMOI
3AJIEXKHO BII TOBI'OTPUBAJIOI'O 3ACTOCYBAHHS TOBPUB
Y IVIOJO3MIHHIA TA 3BEPHOIIPOCAIIHIN CIBO3MIHAX

B. M. Cin4eHKoO, JOKTOp C.-T. HayK,
0. M. Atamanwk
Incmumym 6ioenepeemuunux kynomyp i yykposux oypsxkie HAAH, m. Kuis

OnHi€o 3 HAWBaXJIMBIIIKMX YMOB CTaOlIbHOTO (DYHKIIOHYBAHHS arpOe€KOCHCTEM € MiATpH-
MaHHsI BUCOKOT POJFOYOCTI IPYHTIB Ta ONTUMAIILHOTO JKUBJICHHS CLITbCBKOTOCTIOAAPCHKUX KYIBTYP.
3a cyyacHUX KJIIMaTHYHHX YMOB, SIKI XapaKTepU3YIOThCA HiJABUIICHHAM CEPEIHBOPIYHUX TEMIIe-
paTyp, HEpIBHOMIPHUM PO3TIOJIIIIOM ONA/IIB 1 YACTUMH MTOCYXaMH, €(EeKTUBHE BUKOPHUCTAHHS IPYHTO-
BOI BOJIOTH ¥ €JIEMEHTIB )KUBJICHHS CTa€ BU3HAYAJIbHUM YHHHUKOM (DOPMYBaHHS YPOKaHOCTI.

TpuBane 3acTocyBaHHsS MiHEpPAIBHUX JOOpPHB 0O€3 OpraHidyHOI CKJIAI0BOi MPHU3BOIUTH 10
NoTipieHHS  (PI3UKO-XIMIYHUX BIIACTMBOCTEW TIPYHTY, 3MEHIICHHS BMICTY TyMYCY, 3HHKCHHS
BOJIOYTPUMYBAJIBHOT 3JJaTHOCTI Ta O10JIOTTYHOI aKTUBHOCTI. Y CBOIO Uepry, BUKOPUCTAHHS JIUIIE
OpraHiyHux 10oOpHB He 3a0e3Meuye MOBHOTO 3a/I0BOJICHHS MOTPeO KyJIbTYp Y JAOCTYHHHX (opmax
€JIEMEHTIB KMBJICHHS, OCOOJIMBO B IHTEHCHBHHX CiBO3MiHaX. ToMy 0COOIMBOTO 3HAa4YeHHsI HAOyBae
MO€THAHHS OPTaHIYHUX 1 MiHEpAIbHUX (POPM >KUBIIEHHS, 1110 CTBOPIOE YMOBH JJISl CTAJIOT0 OallaHCy
MMOKUBHUX PEUOBHUH 1 MIATPUMAHHS BUCOKOI MPOTYKTHBHOCTI arpogiTOIIEHO31B.

JlocnimkeHHs, MpoBeIeHi Ha OaratopidHoMy cTarioHapHoMy nociifi binonepkisebkoi JICC,
CIpsIMOBaHI Ha OIIHKY €(EKTHUBHOCTI PI3HUX CHCTEM YIAOOpPEHHS y IUIOAO3MIHHHUX 1 3€pHOIpocan-
HUX CIBO3MIHAX Ta Ha BU3HAUEHHS IXHBOI MICIAIT HA YPOXAWHICTh MIIEHUI 03UMOi. AHAII3
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pe3yabTaTiB 0araToOpiuHUX CIIOCTEPEKEHB T03BOJISE BUSBUTH 3aKOHOMIPHOCTI BIUIUBY YAOOpPEHHS
Ha POJIOYICTh IPYHTY, €(DEeKTHBHICTh BUKOPHCTaHHS BOJIOTM Ta €JEMEHTIB JKMUBJICHHS, L0 Mae
BaXJIMBE 3HAUCHHs Ui (DOpPMYyBaHHS aJaNTHBHUX TEXHOJIOTiH BUPONIyBaHHs KyibTyp y IIpaBo-
6epexxnomMy Jlicocteny Ykpainu.

Memorw Oocniddcenns Oyn0 BCTaHOBUTHU BIUIMB CHCTEM YJIOOPEHHS Ta THITIB CIBO3MIH Ha
YpOKalHICTh MIICHUII 03MMOI, BU3HAUYUTH €(PEKTHBHICTh TPUBAIOTO 3aCTOCYBAaHHS OpTaHIYHHUX,
MiHEpaJIbHUX 1 OpraHO-MIHEPAJIbHUX JOOPHUB y PI3HUX arpodiToIeHo3aX Ta OI[IHUTH iXHIO MiCIISII0
Ha MOKa3HUKU IPOIYKTHUBHOCTI KyJIBTYp y OaraTopiuHOMy CTaI[iOHapHOMY JOCIii.

Oco6nrBa yBara mpuaiasiacs MOPIBHAHHIO BIUIMBY IIJIOIO3MIHHOI Ta 3€pHOMPOCAITHOT CIBO-
3MiH Ha OPMYBaHHS BPOKAIO MIIEHUI[I 03UMO] 3aJICKHO Bi POHY KUBIICHHS, @ TAKOXK BUSBIICHHIO
ONTUMAIBHUX TOEIHAHDb JAOOPHUB, MO0 3a0€3MeYyI0Th CTAOUTbHY MPOAYKTHBHICTH 1 MiATPUMAHHS

poJrouocTi IpyHTY 3a yMOB [IpaBobepexnoro Jlicocteny Ykpainu.

BapianTu yno0peHHsI KyJIbTYP

Bap.| Ne | C.-1. KyabTypa ﬂogi:é{;;}?m Bap.| No | C.-r. kynmeTypa I[O3EOB6H; ;;HHH
1 | Bukoosec 0-0-0 1 | Bukoosec
2 | O3. mmeHuIs 90-60-60 2 | O3. mmeHuIs
- 90.90 1 -
y 3 gt}{ﬁ}iﬁflfypﬂxn 140-90-90 + conoma 0 3 EZ:,[I;::IJFGYPHKH Bes 106piB
4 0-0-0 + ruuka 4 3 1976 poky
KOHIOIIHNHA KOHIOIINHA
5 | Konrommuna 40-40-40 5 | Konrommuna
6 | O3. nmueHuus 90-60-60 + conoma 6 | O3. nmueHuus
1 | Bukoogec 0-0-0 1 | Bukoosec 0-0-0
2 | O3. mmeHuns 90-60-60 2 | O3. nmeHuns . ) 0-0-0
' ' ITicnsamis Nao +
3 | Lykpogi 6ypsku | 100-90-90 3 | Lykposi 6ypsku | INPK + cotoMa
2 STuminp + 12 STuminp + rHiii 3 2
4 0-0-0 4 JIaHKH 3 TAYKa
KOHIOIINHA KOHIOIIMHA
5 | Konrommna 40-40-40 5 | Kontommna PoTatlit "5 00
6 | O3. mueHuus 90-60-60 6 | O3. mueHuus cojioMa
1 | Bukoogec 0-0-0 1 | Bukoosec 0-0-0
2 | O3. mmeHuns Micsuis 0-0-0 2 | O3. mmeHuns 90-60-60
\ 3 | LykpoBi Oypsiku ?}Iiglj ;r IC\L‘E;)OJ;% , 3 | LykpoBi Oypsiku ESS}EO 20 +40T
4 STaMinb + JIAHKH 3 rA4Ka 4 SLamim, + 0-0-0
KOHIOIINHA KOHIOIIMHA
5 | Konrommuna poTam 0-0-0 5 | Konrommuna 40-40-40
6 | O3. nmmeHuns coJIoMa 6 | O3. nmmeHuns 90-60-60
1 | Bukoosec 0-0-0 1 | Bukoosec
2 | O3. nmeHunsa 90-60-60 2 | O3. nmeHunsa
3 | lykposgi 6ypsku | 140-90-90 + cosoma 3 | lykpogi O6ypsiku | 40 1/ra rHo10 |
4 4 Suminb + 0-0-0 + ryKa 14 4 Suminb + (6e3 miH. 1[06pr y2,
KOHIOIITHA KOHIOIIHA 3,4, 5, 6 porarisx)
5 | Konrommuna 40-40-40 5 | Konromuna
6 | O3. mmeHuns 90-60-60 + comoma 6 | O3. mmeHuIs
1 | Bukoogec 0-0-0 1 | Bukoogec 0-0-0
2 | O3. mmeHuns 90-60-60 2 | O3. mmeHuns . ) 0-0-0
ITicnsmis Nuo +
3 | Lykpogi 6ypsku | 140-90-90 + conoma 3 | Lykposi 6ypsku | 3NPK + 0
5* Sumine + 15 Sumine + THil 32 —
4 0-0-0 + ruuka 4 JIAHKH 3 ruJKa
KOHIOIIHNHA KOHIOIINHA
5 | Komtommna 40-40-40 5 | Komtommna potattt — ol0-0
6 | O3. mueHuus 90-60-60 + conoma 6 | O3. nmueHuus cojioMa
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Jlo3u BHECECHHS

Jlo3u BHECEHHS

Bap. | No| C.-r. kynbTypa 10GpHE Bap. | Ne | C.-r. kynbTypa 10GpUE
1 2 3 4 5 6 7 8
1 | Bukoosec 0-0-0 1 Bukoosec 0-0-0
2 | O3. mmeHuIsg 90-60-60 2 | O3. mmenunsg 90-60-60
Iykpori Y Iykposi o0
41! 3 Gypskn 140-90-90 + conoma 492 3 GypsKn 140-90-90 + comoma
4 | SlumiHb 0-0-0 4 | SlumiHb 0-0-0
5 | Buka spa 40-40-40 5 | Buxa spa 60-40-40
6 | O3. muenuIs 90-60-60 6 | Os. nmreHuns 90-60-60
1 | Bukoosec 0-0-0 1 Bukoosec 0-0-0
2 | O3. nmeHnIs 90-30-30 2 | O3. nmeHunsa 90-60-90
Iykposi e Hyxposi o0
47?2 3 GypskH 140-50-50 + conoma 502 3 Gypski 140-90-120 + comoma
4 | Slumine 0-0-0 4 | SlumiHb 0-0-0
5 | Buka sipa 40-20-20 5 | Buka sipa 40-40-60
6 | O3. mreHuIs 90-30-30 6 | Oz. nmreHuIs 90-60-90
1 | BuxooBec i . 0-0-0 1 Bukoosec
2 | O3. meHuI 1CILIAL 0-0-0 2 | O3. mmenunsg
2NPK +
3 | Lykp. Oypsiku o Nyo + cox 3 | Lyxkp. Oypsiku Bbe3 noopur
43 - THIN 3 2 51 -
4 | Sumins THUYKa 4 | SlamiHb 3 1976 poky
JIAaHKHA
5 | Buka sipa 3 coJioMa 5 Buxa spa
porartii
6 | Os. nreHuIs cojioMa 6 | Os. nmreHuns
1 | Bukoosec 0-0-0 1 Bukoosec 0-0-0
2 | Os3. nureHurs 90-30-30 2 | O3. mmennIsg . ) 0-0-0
ykpogi Iykposi it Naot
3 | DYKP 140-50-90 + conoma 3 ONPK +
44 OypsKu 52 Oypsiku it 3 4 cojioMa
4 | Slumine 0-0-0 4 | SlumiHb rMyKa
porartii
5 | Buka sipa 40-20-20 5 | Buxka sipa coJioMa
6 | O3. mureHurs 90-30-60 6 | Os. nmreHurs cojioMa
1 | BuxooBec 0-0-0 1 Bukoosec 0-0-0
2 | O3. meHuIs 90-0-60 2 | O3. mmenunsg 90-60-60
3 ykpogi 140-0-90 + conoma 3 Iykposi 100-90-90 +40 T
45 OypsKH 53 Oypsiku THOIO
4 | Slumine 0-0-0 4 | SlumiHb 0-0-0
5 | Buxa spa 40-0-40 5 | Buxa spa 40-40-40
6 | Oz. nreHuIs 90-0-60 6 | Os. nmreHuns 90-60-60
1 | Bukoosec 0-0-0 1 Bukoosec 0-0-0
2 | O3. mmeHuIs 90-110-110 2 | O3. mmennnsg | ITiciosmis 0-0-0
| 3 | Bykposi 140-100-100 + cooma 3 | Lykposi 4NPK + | Nao +
46 OypsKu 54 Oypsiku CHii 3 2 coJioMa
4 | Slumine 0-0-0 4 | SlumiHb JIaHKHU ruJKa
5 | Buka sipa 70-100-100 5 | Buka sipa 3 poraii cojioMa
6 | O3. nreHuIs 90-110-110 6 | Os. nmreHuIs cojioMa

Pe3syabTaTn nociaimkernn. Y 2023-2025 pokax moro/iHi yMOBH 3arajioM OyJIu CIPUSATIMBUMU

IUI pOCTY ¥ pO3BUTKY MIIEHUII 03UMOI, 10 JO3BOJIMIO 00 €KTUBHO OLIHUTH BIUIUB CUCTEM YH00-
pPEHHS Ta TUIY CIBO3MIHHM Ha MPOAYKTHBHICTh KYJIbTYypH. Y TUIOJO3MIHHIM CiBO3MIHI (ITONIEPEIHHUK
— KOHIOIIMHA) BpOKaiiHiCTh mmeHuni o3umoi Oyna Bumoro Ha 0,53-0,56 T/ra mopiBHAHO i3
3€pHOIPOCAITHOIO CIBO3MIHOIO (TIOTIEPETHUK — BHKA SIpa).

VY BapiaHTax i3 MICISIiEI0 JOOPHB CIOCTEPIraJocss 3aKOHOMIpHE 3HM)KEHHS ypOXKalHOCTI. Y

IJI0JI03MIHHIN CIBO3MIHI MpHU MICIAIlT OMMHAPHOI J03U JTOOPHUB MPOTATOM 26 POKIB YPOKAWHICTH
3HM3uaca Ha 1,22 1/ra, a B 3epHO-TIpocanHiil — 3a micasaii noasiitHoi qo3u — Ha 1,53-2,24 1/ra.
HagiTh Ha BapiaHTax i3 MCIAAIEI0 HAUOUIBIIMX 103 JOOPUB BiIMIY€HO 3MEHIIICHHS BPOXKAHHOCTI Ha
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1,12—1,79 1/ra, mo Bka3zye Ha BUYEPIAHHS 3aJIUIIIKOBOI il JOOPUB 32 TPUBAJIOTO BUKOPUCTAHHS 0€3
MIOBTOPHOT'O BHECEHHSI.

Oco0IMBO CYTTEBHM BHUSBUIIOCS BHKIIIOUCHHS (POCHOPHOTO KOMIIOHEHTA, SIKE MPH3BENIO 10
3HIKEHHS BPO’KalfHOCTI B 3€pHOINpOCanHiii ciBo3mini Ha 1,42 1/ra. Y Tol camuii 4ac Ha BapiaHTi 3
MaKCUMAaJILHOIO JI03010 JOOPUB ypPOKAHHICTh MEpEeBHIIIIA CTAHIAPTHY HOPMY, IO CBIAYUTH IPO
JOLTBHICTh KOPUTYBaHHS CUCTEMH YAOOPEHHS 3 ypaxyBaHHIM OallaHCY €JIEMEHTIB KHUBIICHHS.

VY cepenHbOMY 3a POKH JOCHTIKEHb YPOXKaWHICTh MIIICHHIII 03UMO1 B TIJI0I03MIHHIN CIBO3MiHI
cranoBuna 6,3—7,5 t/ra, y 3epHomnpocamnHii — 5,0—7,3 1/ra. ChiBBiIHOIICHHS COJOMHU JI0 3€pHA
3MiHIOBaIOCs B Mexax 1,28—1,45, mo xapaktepusye 100py 30a1aHCOBaHICTh POCTOBHX MPOIIECIB 3a
pi3HUX cucteM ynoopeHHs (tabm. 1).

Tabnuys 1
Ypoxaiinicts mmenuni o3umoi, 2023-2025 pp.
(mocra KyJbTypa TPeThOI poTamii)
BposkaiiHicTh, T/Ta .
Binnomenus
Bapiant Jepha COJIOMHU JI0
Poku Cep-He 3a COJIOMU o
2023 2024 | 2025 BAPiAHTOM SCpHa, o
[Tnogo3miHHA CiBO3MiHA
1 7,00 7,46 6,95 7,14 9,79 1,37
2 6,71 6,96 6,62 6,76 9,44 1,40
3 6,50 6,67 6,19 6,45 8,24 1,28
4 7,05 7,68 7,04 7,26 10,00 1,38
5 6,67 5,82 6,56 6,35 8,55 1,35
11 5,17 5,19 491 5,09 6,74 1,32
12 6,38 6,66 5,93 6,32 8,12 1,28
13 7,51 7,82 7,30 7,54 10,96 1,45
14 6,65 6,76 6,52 6,64 9,14 1,38
15 6,51 6,68 6,38 6,52 8,42 1,29
3epHoIpocamnHa CiBO3MiHa
41 6,71 6,93 6,68 6,77 9,55 1,41
42 6,05 5,83 5,51 5,80 7,69 1,33
43 4,73 5,18 5,17 5,03 6,39 1,27
44 6,08 6,19 5,59 5,95 7,78 1,31
45 5,93 5,47 5,37 5,59 7,13 1,28
46 7,28 7,53 7,17 7,33 10,19 1,39
47 6,30 6,52 5,82 6,21 8,19 1,32
48 4,40 5,13 4,78 4,77 5,83 1,22
49 6,85 7,04 6,72 6,87 9,69 1,41
50 6,61 6,73 6,48 6,61 9,59 1,45
51 4,21 4,63 4,74 4,53 5,83 1,29
52 5,74 5,38 5,33 5,48 7,53 1,37
53 6,96 7,28 6,80 7,01 9,96 1,42
54 5,19 5,21 5,25 5,22 6,78 1,30
55 6,52 6,78 6,41 6,57 9,04 1,38
P, % 2,19 2,01 2,08
HIPgs, T/ra 0,39 0,36 0,36

BucnoBku. [IpoBeneni nocimiKeHHS MIATBEPAMIA BUPIIAIBHY POJb CHCTEM yIOOPEHHS Y
¢bopMyBaHHI MPOTYKTUBHOCTI MIICHHUII 03UMOi B PI3HMX THUIAX CiBO3MiH. BcraHoBieHO, 10
MOETHAHHS OPTaHIYHUX 1 MiHEpaIbHUX JOOPHUB 3a0e3reuye HalBHINY €PEKTUBHICTh BUKOPHUCTAHHS

€JIEMEHTIB KHUBJICHHS Ta CIpUsi€ CTAOLILHOMY MMiABHIIECHHIO BPOXKAHHOCTI.
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VY mi10103MiHHIA CIBO3MIHI BpOXKaNHICTh MIIEHHII 03UMOI TIEPEBHUIIyBala 3€pHOMPOCAITHY Ha
0,53-0,56 T/ra, MmO CBiAYUTH MPO MO3UTHUBHUI BIUIUB MONEPEAHUKIB O000BHX KYJBTYp 1 Kparry
CTPYKTYpHY Oprasizaimito IrpyHTy. HaliBumii pe3yabTaté OTpUMaHO Ha BapiaHTax i3 KOMIUICKCHUM
3aCTOCYBAaHHSAM OpPTraHO-MiHEpaIbHUX TOOPHB, 1€ MPHUPICT ypokato cTaHOBUB 10—12 % mopiBHIHO 3
BUKOPHUCTAHHSM JIMIIE OJTHOTO BUY JOOPUB.

TpuBana micisimis H0OpWB MOKa3aia TEHICHINIO IO TOCTYIMOBOTO 3HIKEHHS BPOXKAWHOCTI
HaBITh 32 BHECCHHSI MIJIBUIICHUX 103, IO MiJIKPECITI0E€ HEOOX1HICTh CHCTEMATHYHOTO TIOTIOBHEHHS
3araciB MOXXUBHHUX PEYOBUH y I'PYHTI. BomHouac BukitoueHHS (OCPOPHOro KOMIOHEHTA iCTOTHO
3MEHIIYBAJIO BPOXKAIHICTB, M ATBEPDKYIOUYH 3HAYCHHS 30aJTaHCOBAHOTO JKUBJICHHS KYJIBTYP.
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IHTEI'PAIIIA BIOEHEPTETUYHMUX KYJ/IBTYP
B EHEPTETUYHY CTPATEITIO YKPATHU — BIOITIAJIBO,
BIOT'A3, EHEPTETNYHA HE3AJIEZKHICTD,
EKOHOMIYHA EQEKTUBHICTD

BIOEHEPTETHYHI KYJIbTYPHU SIK CTPATETTYHUM PECYPC
A1 BAUPOBHHUIITBA BITHOBJIIOBAHUX BUIB EHEPT'1I

0. O. bepemyk, marictp I poky arpo6ionoriyHoro ¢pakyabTeTy
Hayionanvnuil ynisepcumem 6iopecypcis i npupoooxkopucmysants Yrpainu, m. Kuig
Inemumym 6ioenepeemuunux Kyromyp i yykposux oypsxie HAAH Yxpainu, m. Kuig

biomanmuBo Ta 0ioraz € OAHMUMHU 3 KJIIOUOBUX HANpPSIMIB PO3BUTKY CyYacHOI C€HEPIreTHKH,
CIIPSIMOBAaHOI HA BHMKOPHCTAaHHS BIJHOBIIOBAHMX JUKepen eHeprii. B ymoBax rino6ambHOT
E€HEePreTUYHOI KpHW3W Ta 3pPOCTAaHHS BHUKHW[IB TMAapHUKOBUX Ta3iB BOHM HAOYBarOTh OCOOJMBOI
IIHHOCTI, OCKUIBKHM IO3BOJSAIOTH 3MEHIIUTH 3aJIE€KHICTG BiJ BHKONHUX [IajdWB, 3MEHIIUTH
3a0pyaHEHHST aTMocepu Ta CHPHUSATH CTAIOMY pO3BHUTKY. biomammBo Ta 6ioras BHUpOOISIIOTHCS 3
OpraHiuHOI CHPOBHMHHU, SKa MOXKE BKJIIOYATH 3aJHINKH CLIHCHKOTOCIIOAAPCHKOTO BUPOOHHMIITBA,
MIPOMHUCIIOBI BiXO/M, Xap4OBi BIAXOH Ta CIEIIaTbHO BUPOIIEHI €HEPreTUuyH1 KyabTypu [ 1-3].

bioenepreTuuHi KyJnbTypH, SIK OCHOBHE JDKEPEIO CHPOBUHH JJsi BUPOOHHUIITBA OiomanuBa,
BI/I3HAYAIOTHCS BHUCOKOIO MPOIYKTHUBHICTIO OloMacH Ta 3/IaTHICTIO €(PEKTHBHO HAKOMUYIYBATH
CHEpril0 COHSYHOTO CBITJIIA Y BHUIVIIII OpraHiyHUX pedyoBUH. Jl0 TakuX KyJabTyp HaleXaTh
OaraTtopiuHi TpaBHW, HAMpPHUKIAJ], MICKaHTYC, MPOCO MPYTOMOi0OHEe, eHepreTudHa BepOa, a TaKoX
OJTHOPIYHI POCIMHU — COPro, KyKypyaA3a, pillak Ta COHSIIHUK. BOHM XapaKTepu3yrOThCs BUCOKUM
BMICTOM ITYKpiB, KpOXMaJTIO a0o JMiAiB, [0 pOOUTH iX MPUAATHUMU IS TIepepoOKH Ha O10€TaHO,
6ioamu3ens abo uia pepMeHTalii 3 METOI0 OTpUMaHHs 6iorasy [4, 5].

BupoOuunTeo 6ionaiMBa Ha OCHOBI €HEPTETHYHHUX KYJBTYp Mae 0araToCTOPOHHI IepeBary.
[To-neprie, BOHO /103BOJIsIE €PEKTUBHO BUKOPUCTOBYBATH MaJIONIPOAYKTHUBHI Ta MapriHaJIbHI 3eMIi,
0 HE TNPUAATHI IS BHPOUIYBAaHHS MPOJOBOJIBYMX KYJIbTYpP, THM CAaMHM 3MEHIIYIOYH
KOHKYPEHIIII0 MK MPOJYKTaMU XapuyBaHHs Ta eHeprieto. [To-apyre, BUcoka MIBUAKICTh POCTY Ta
3HAYHUA ypokaid OioMacHh TaKuX KyJbTyp 3a0e3leuyioTh CTallbHE ITOCTAa4aHHS CHUPOBHHHU
OpOTSAroM pokKy. EHepreTwuHi KyabTypH 3[4aTHI HAKONMWYYyBaTH 3HA4YHY KUIBKICTh BYIJICIIO Y
Ha3eMHIN Ta MiI3eMHINA Maci, 10 CHpPHSIE 3MEHIICHHIO BYTJICIIEBOTO CIIIIY Ta 30€pEKEHHIO POIIO-
4OCTI IpYHTIB [6, 7].

biomanvuBo OTpUMYIOTH NUISIXOM XIMIYHOI YK 010XIMIYHOI MEpepOoOKH POCIUHHOI CUPOBUHHU.
bioetanon BUPOOISIOTH 3 KyJNbTyp, OaraTux Ha Kpoxmaib a00 IIyKpH, TaKuX K KyKypyz3a, COpro
Ta IyKpoBUW Oypsk. biogmzens OoTpuMyIOTH 13 HACiHHS OJIMHHMX KYJIBTYp, 30KpeMa pimaky Ta
COHSIITHUKA, 10 J03BOJISIE 3aMIHIOBATH TPAIWINIIHI MU3eTbHI MalMBa HAa BIJIHOBIIOBaHI JDKepelna
eHeprii. bioraz BupOONAETBCA NUIIXOM aHAEPOOHOTO 30pPOKYBAaHHS OpPraHiuHOI MacH, JIe
EHepreTHYHI KyJBTYpPH Ta 3QJIUIIKA CUIBCHKOTOCTIOAAPCHKUX KYJIBTYp BUCTYIMAIOTHh KEPEIOM
METaHy, M0 MOXX€ BUKOPHUCTOBYBATHCS JJIsl ONAJCHHS, BUPOOHHUIITBA EJIEKTPOEHEprii abo sk
MaJuBoO JJiA TpaHcnopry [8, 9].

Oco0MMBO BaXJIMBUM € Te, IO O010€HEPreTHYHI KyJbTYpH 37aTHI aJanTyBaTHCS 10 Pi3HUX
arpoKJIiMaTUYHUX YMOB, JEMOHCTPYIOUH CTIMKICTh J0 TMOCYXH, HU3BKOTO POJIOYOCTI IPYHTIB Ta
KOJIMBaHb Temmeparyp. Lle poOuth iX HamltHUM HKEpesIoM CHPOBHHHU JUIs OlomaliuBa y PIi3HUX
perionax. KpiM TOro, BHKOPHUCTaHHS TaKUX KyJbTYyp Y CIBO3MiHI MiIBUIIy€E OiOpi3HOMAHITTA
arpoeKOCUCTEM 1 TTOKpAIIy€e CTPYKTYPY IPYHTY, 3MEHIITYIOUH epo3iiHi nmporecu [10, 11].
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BaxnnBoro XapaKTepUCTHUKOIO O10€HEPreTHYHUX KYJIbTYpP € IMIBHAKHUI MPHUPICT HaA3EMHOI
OioMacu, 0 JO3BOJISE JOCATATH BUCOKOI MPOJYKTUBHOCTI Ta €KOHOMIYHOI €(EeKTUBHOCTI BHPOO-
HUlTBa OlomaymBa. Hampukitam, copro npyTomnomioHe 1 MICKaHTYC MOXKYTh HaKOMUYYBaTH TOHA
10-15 ToHH cyXx0i Macu Ha TeKTap 3a CEe30H, 110 POOUTH iX OAHMMHU 3 HAHOUIBII NMEPCIIEKTUBHUX
uisi 6loeHepreTuku. BogHowac omHOPIYHI KyJbTYpH, Taki SK KyKypy/a3a, 3a0€3MedyroTh 3HAaYHUI
BHXI1J] KPOXMAJTIO 1 IyKpiB JIJIs 010€TaHOMY, a pilaK i COHSIIHUK — TmiAiB ams 6ioqusens [12, 13].

Takum urHOM, GioTTamuBO Ta Oiora3, OTpUMaHi 3 EHEPTeTUYHUX KYJIbTYpP, MAlOTh CTpaTeridyHe
3HAUEHHS JUIS CTAJOr0 PO3BUTKY CHEPTreTUKH, 3MCHIIEHHS IIKI[JIMBUX BHUKHUIIB Ta MiIBUIICHHS
€HEeproHe3aIeKHOCTI. X BHKOPUCTAHHS CIpHs€E iHTErpamil CilbChbKOTO rOCIOAapcTBa Ta eHepre-
TUKHU, CTBOPIOIOYH HOBI €KOHOMIUHI MOXKIIMBOCTI Ta CTUMYJIIOIOYM PO3BUTOK iHHOBAIIHHUX TEXHO-
JoTi y mepepoOiii 6iomacu. BuBueHHST MpOoAyKTUBHOCTI, MOP(hO(i310JI0TIYHIX OCOOJMBOCTEH Ta
allanTUBHUX MOXIIMBOCTEH O10CHEPTeTUUHUX KYJIbTYp € BaXKIMBUM Ui ONTHUMI3allil MpoLeciB
BUpOOHUIITBA OiomanmBa Ta 3a0e3MeUeHHs] CTa0lIPHOTO IOCTAa4YaHHS BiAHOBIIIOBAHOI €HEprii B
YMOBax Cy4yaCHHUX arpoekocucteM [14].

Eneprernuni KynbTypu IE€MOHCTPYIOTh BHCOKY €(EKTHBHICTH y TpaHChOpMaIlii COHSYHOI
eHeprii y XiMiuHy, 110 poOUTh iX OCHOBOIO i BUpOOHHUIITBA OiomanuBa Ta 6iora3zy. Bonu He nuiie
3a0€3MevYyI0Th BIJIHOBIIIOBAaHY CHPOBUHY, @ W CHPHUSIIOTH €KOJIOTIYHIN CTa0iIbHOCTI, PETYIIOIOThH
BOJHUI OallaHC y IPYHTI, 3MEHIIYIOTh €pO3il0 Ta HAKOMHMYYIOTh OpPraHiuHy pe4oBHHY. Bukopuc-
TaHHS TaKUX KYJbTYp 3a0€31edy€e CHHEPrito M BUPOOHHUIITBOM €HEPrii Ta 30€peKEHHIM MPUPO/I-
HUX PECYPCIB, 110 € KJIIIOYOBUM JJIs1 MAHOYTHBOTO CTAJIOT0 PO3BUTKY [15].

Takum unHOM, GlO0€HEPTreTUYHI KYJbTYPH CTAaHOBIATH (YHIAMEHT Cy4acHOI 010€HEPTeTHKH.
Bonn 103BOJSIOTH €(DEKTHBHO BHMKOPHCTOBYBAaTH 3€MJli, ONTHMIi3yBaTH CIJIbCHKOTOCIOAPCHKE
BUPOOHUIITBO, 3MCHINYBAaTH WIKIJJIMBUANA BIUIMB TPAIUIIHHOI €HEPreTMKH Ta (OpPMYBaTH HOBI
EeKOHOMIUHI Ta EKOJIOTIYHI TmepeBaru. Y 3B’SA3Ky 3 IUM JAOCHIDKEHHS Mopdodi3ionoriyHux,
MPOAYKTUBHUX Ta O10XIMIYHMX XapaKTEPUCTHUK IUX KYJIbTYpP HaOyBa€e 0COOIMBOT aKTYaTbHOCTI JJIs
PO3BUTKY €HEPreTUYHOI HE3aJIe)KHOCTI Ta 3a0e3MeUeHHs] CTaJor0 BHKOPUCTAHHS BiIHOBIIOBAHUX
JOKEpeT eHeprii.

bionanuBo Ta Oiora3z i3 EHEPreTMYHUX KyJNbTYp CTAHOBIATH MEPCHEKTUBHUMA HaIpsM
PO3BUTKY Cy4YacHOi arpOe€HEpreTHKH, L0 MOEAHYE E€KOHOMIYHY BHUTOAY, €KOJIOTIUHY Oe3MleKy Ta
COLllabHy 3HAUYYIIICTh. BUCOKHMI MOTEHIial YypoXKailHOCTi, 3[aTHICTh 1O ajanTaiii B pPi3HUX
KJIIMATHYHUX YMOBaX Ta YHIBEPCAIBHICTh Y TEXHOJOTIUHIA TEpepoOIi poOJATh iX KIFOYOBHMH
KOMITOHCHTAMU CHEPreTUYHHMX CTpareridi OaratboxX KpaiH. BUBYEHHS Ta BIPOBAKEHHS TaKUX
KYJbTYp € HEOOXITHUM KPOKOM ISl 3a0€3MEUCHHsS] CHEPTreTUYHOI CTAJIOCTI Ta PO3BUTKY BiTHOB-
JOBaHOi eHepreTuku y XXI cTomiTTi.

bioenepreTuuHi KyabTypu BIAPI3HAIOTHCS MK COOOIO 3a MOTEHIIAIOM BHPOOJIEHHS Oiorasy
Ta 3arajbHOI €HEprii, 10 BU3HAYAETHCS IX XIMIYHMM CKJIAJOM, YPOXKAHICTIO Ta BMICTOM CYyXOi
PEUYOBUHHU.

Kykypyaza € onHi€l0 3 HaWMOMMPEHIMNUX KyJIbTyp I 010ra30BHX YCTAHOBOK 3aBISIKU
BHCOKIN ypOXalHOCTI Ta 3HAYHOMY BMICTY KPOXMAJIO, SIKHH JIETKO NIEPETBOPIOETHCS HA METaH. 3
OJTHOTO TeKTapa KyKypyI3W MOKHa oTpuMaTtu 10 6—8 tuc. M® Oiora3y, o 3a0e3nedye BUCOKY
eHepreTuuny Bigmady. COHSIIHUK TOCTYMA€TbCS KYKYypya3i 3a KUIbKICTIO Oiorasy, aje #oro
MoOIYHA MPOAYKIIis, 30KpeMa KOM 1 JTYIIMHHHS, TAKOXK Ma€ EHEPreTHYHY I[IHHICTb.

Copro € CTIHKOIO JO MOCYXH KyJIbTYypOIO, TOMY YacTO PO3IJIANAETHCSA K ajJbTepHATHBA
KyKypy[3i B perionax i3 HegocTaTHiM 3BonoXkeHHsM. Moro Giomaca nae 6nm3bko 4—6 tuc. M Gio-
ra3y 3 rekrapa, o poouTh HOro KOHKYpEHTOCIIPOMOXHHUM Y TOCYILTUBUX YMOBaX.

Bararopiuni TpaBH, SIK-OT MICKaHTYC Ta CBIiUrpac, MaloTh HWKYHMK BUXiJ Olora3y Ha TOHHY,
MPOTE JAI0Th CTAOLIbHY BPOXKAWHICTH MPOTATOM OaraTboX pokiB. MickaHTyc 3abe3neuye 10 4 Tuc. M
Oiorasy 3 rektapa, a ioro mepeBaroro € HU3bKi BUTPATH HA JIOTJISA] 1 BITHOBJICHHS TTOCIBIB.

Eneprernuna BepOa Ta TOMOJS BUKOPUCTOBYIOTHCS IEPEBAXKHO JIJII OTPUMAHHS TBEPAOI
Oiomacu, ane mpu aHaepoOHOMY 30pO/KYBaHHI TEX HalOTh MEBHY KUIbKICTh Oiorazy. IIpote ix
e(eKTHBHICTh HI)KYA Yepe3 BUCOKUN BMICT JITHIHY, 110 YCKJIAJHIOE PO3KJIA OPraHivYHOI PEYOBHUHH.

JloniepHa 1 KOHIOUIMHA JIEMOHCTPYIOTh NMOMIpHHMHA BHXiJ Oiorasy, ajge MaroTh IEpeBary y
B1IHOBJICHHI TPYHTOBOI POJIFOYOCTI 3aBASKH a30TdiKcarrii.
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Pinak 3matHuii BUpoOsaTH He numie Oioras, a i 6101U3eNb, TOMY HOTO BIAHOCSTH 10 YHIBEp-
CAJIbHUX CHEePreTHYHUX KyJbTYp. 3aJIHMIIKU pilaKy Micis BIKUMAHHS OJNii MOXKHA YCIIIIHO BHKO-
PUCTOBYBATH ISl aHAEPOOHOTO 30POHKYBaHHS.

LlykpoBuii OypsK BUAUISETHCS BHCOKMM BMICTOM JIETKO30pOJKYBaHUX ILYKpiB, IO 3a0e3-
revyye 1HTEHCUBHE Ta30yTBOPEHHs. 3 rekrapa OypsKiB MOKHA OTpUMAaTH MoHaj 7 Tuc. m* Oiorasy,
aJie BUPOILYBaHHS Li€1 KyJbTYpH BUMarae 3HaYHUX eHepreTHuHuX BuTpar. Kapromis mae cepennii
MOTeHITIa 610ra30yTBOPEHHS, MPOTE BUKOPUCTOBYETHCS PIIIC Yepe3 EKOHOMIUHY HEIOIUIBHICTD.

3epHOBI COJIOMH, X04a i MalOTh HU3bKY YaCTKy METaHYy, MOXXYTbh OyTH IIIHHOIO CHPOBHHOIO Y
CcyMmimiax 3 IHIMUMH KyibTypamu. KomOiHamis KyabTyp, HampUKIaa KyKypyA3u 3 TpaBaMu 4u Oy-
PSIKOM, YacTO MiJBHIIY€E 3arajdbHUi BUXiJ eHeprii. [IopiBHAHO 3 OAHOPIYHUMH KyJIbTypamH, Oarato-
piYHI MalOTh €KOJIOT1YHI IepeBaru — 3MEHIICHHS €po3ii Ta HAKOMWYEHHS BYTJICIIO B IPYHTI.

EdexTuBHICTh 0i0€HEPreTUYHUX KYJIbTYp TAaKOX 3aJICKUTh BiJl KIIMAaTUYHUX YMOB, PIBHS
arpoTeXHIKH Ta CTPYKTYPH IPYHTY. 3arajoM KyKypy/3a il IyKpoBuil OypsiK 3aIHIIAIOTHCS JTiiepaMu
3a BUX0/I0M 0iora3y, TOJi sIK MICKaHTYC 1 CBIUrpac — 3a cTabiIbHICTIO BUPOOHUIITBA €HEPTIi.

Po3ymHe moenHaHHS PI3HUX KYJBTYp J03BOJSE 3a0e3meunT Oe3nepepBHy poOOTy Oioraszo-
BUX KOMIUIEKCIB YIPOAOBXK POKy. Takum unHOM, BUOIp KyJNbTypH AJIsi BUPOOHHUIITBA Oiorazy mae
Oa3yBaTuCs HE JUIIE HA KIJTBKOCTI OTPUMAHO1 €HepTii, a i Ha eKOHOMIYHIN Ta €KOJOTIYHIN JTOI1Ih-
HOCTI 11 BUPOIIyBaHHSI.
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BIIJIVB BIKY IIJIAHTAIIA HA ITIPOJAYKTUBHICTS I SIKICTh JIEPEBUHU
TOIIOJII YOPHOI (POPULUS NIGRA L.) B YMOBAX YKPAIHU

I. 1. Boiiko, kKaHaUIAT C.-T. HAYK,
M. C. JaHwok, 1oktop pisocodii
Incmumym 6Gioenepeemuunux Kyromyp i yykposux oypaxie HAAH, m. Kuis

Ocokip, abo Tomons yopHa (Populus nigra L.), € omHUM 13 HaWMOIIMPEHIMNUX IEPEBHUX
BU[IIB, SIKUH TparuisieTbcs Maibke B YCIX THUIAaX €KOCHUCTeM. Apeasl i MPUPOJHOTO MOIIWPEHHS
oxorutoe Llentpansay Ta IliBnenny €Bpomy, 3axinny Asito it IliBHiuny Adpuky. Haituacrime
pOCIIMHA POCTE Tpymnamu, a B JOJHWHAX PIYOK 1 OopeanbHUX Jicax (OpPMy€e BEIMKi JEpPEeBOCTaHH. 3
OTJISITy Ha 3POCTaHHS IHTEpecy IO 30epeeHHs JICOBHX HACAHKCHb 1 CTBOPEHHS IIBHIKOPOCIHX
€HEePreTUYHUX IUIAHTalllid, TOMOJs 4YOopHa HalOyBae BCE OLIBIIOTO HAYKOBOTO Ta MPAKTUYHOTO
3HaueHHs [1, 2].

VY CBITI HaKONMWYEHO 3HAYHUM JOCBIJI BHUPOIILYBaHHS TOMOJI JJIsi €HEPTeTHYHHUX IIUICH.
3okpema, y IlIBenii Ta Ilonbmii mpoBOAsATbCS MacITaOHI MPOrpamH, CIPSIMOBaHI Ha CENEKIIII0
riopuHux (Gop™ 13 MIABUIIEHUMH TEMIIAMHU POCTY Ta IIHHUM O10XIMIYHMM CKJIaJIOM. 3a JTaHUMH
3apyODKHUX aBTOpIB, cepenHs BpoxkalHicTh Tononi y IlIBeinapii cranoButs Bix 5,9 1o 13,2 T cyxoi
Oiomacu 3 | ra Ha piK, a TETUIOTBOPHA 3JaTHICTh JCPEBUHHU csrac B cepeaabomy 18 MJDxk/kr [3, 4].

BiTun3HsIHI JOCTITHUKY TaKOX MiJKPECIIOITh BUCOKY I[IHHICTh TOMOJI YOPHOI Ta BEpOHU 5K
BH/JIIB, IPUJIATHUX HE JIUIIE JUIsl O10€HEPTeTHUKH, ajie i A1 (OpMYBaHHS JIICO3aXUCHUX HACAHKCHb.
Ocob6muBO TOMITHI pe3ynbTaTd y BonuHCBKiM oOmacTi, sfika € OAHMM 13 TPOBIAHUX pETiOHIB
VYkpaiHu y CTBOpEHHI IUTaHTAIll MIBHAKOPOCIHMX JCPEBHUX Topia. 3i0paHy IEpeBUHY aKTHBHO
BUKOPUCTOBYIOTH Ha MicuieBux MiHi-TEC, e BOHa CIIy>KUTh JKEPEJIOM BiTHOBIIOBAHOI €HEprii.

[lin wac 3akmajgaHHS IUIAHTALlM MIBUAKOPOCIUX EHEPreTHYHUX JEepeB PEKOMEHIYEThCS
BUKOPHUCTOBYBATH 3€MJIi, MaJONPUIATHI a00 HEMPUAATHI IS TPAAULIHHOTO CLIbCHKOTOCIOAAPCh-
KOro BUPOOHHUIITBA [5].

JocnipkenHs, nposeaeHi B 3axianiid JIuTBi 3 BepOOIO Ta TOIMOJICI0 YOPHOIO HAa MPUPOIHO-
KHCITUX MOPEHHUX TIPYHTaX, CBIq4aTh, II0 BHECEHHS a30THUX JOOpUB CHpUSIE ICTOTHOMY
MiABUILEHHIO KUTBKOCTI MAroHiB, MPUPOCTY OioMacH i MOKPALCHHIO 010XIMIYHOTO CKJIaay POCIHH.
VYpokaliHICTh CyX01 peYOBHHH TOTIOJI1 YOPHOI Y TaKMX yMOBaxX cTaHoBmiia 42,28—54,24 1/ra.

[Ticnisa 30upaHHs 1epeBUHH ii MOAPIOHEHHS Ta CIIATIOBAaHHA MPOBOAATH Y KOTJIAX CEPeIHbOI i
BEJIMKOI MOTY>XHOCTI, OCHAIIEHUX TONKOBUMH TIPUCTPOSIMHU, aJalTOBAaHUMH 10 CHaJIOBAHHS
Bosioroi Oiomacu. JloBeaeHO, IO COPTOBI OCOOJMBOCTI ICTOTHO BIUIMBAIOTh Ha TEMJIOTBOPHY
3/IaTHICTh 010€HEPTeTHYHO1 CUPOBUHH [6, 7].

BupomutyBanns rononi (Populus sp.) y IliBnennomy Creny Ykpainu nmokasano, 0 3a TyCTOTH
mocaaku 4—6 THC. IIT./Ta TEXHIYHA CTUTIIICTh HACTA€E y T’ ITUPIYHOMY BiIli, a 3amac JEPEBUHU CATAE
80—85 m*/ra. 3a 3pi3aHHs POCIMH y JECATUPIYHOMY BiIli oOCsT nepeBuHU 3poctae no 445-670 m3/ra.
OnTumizailis TyCTOTH HAacaJKeHb JO3BOJIAE€ DPETYJIOBATH HE JIMILIE TOBAPHY CTPYKTYpYy, aie M
3arajibHy POAYKTUBHICTb JepeBUHH [8].

[Ipu omiHroBaHHI €(EKTUBHOCTI TUTAHTAIlll HEOOXIMHO BpaxOBYBaTH HE TUIBKH PIBEHBb
YpO’KalHOCTI, a ¥ TPUBAIICTh BereTaliiiHoro nepioay. BeranoBneHo, 10 pOCIMHU KOPOTKOPOTA-
IMHUX HAcaPKeHb (DOPMYIOTH TOHII CTOBOYpU M XapaKTEPHU3YIOTHCS 3HIKCHUMH 010XIMIYHUMH
moka3Hukamu sikocti [9, 10].

VY NopiBHAIBHUX MOCTIAAX 13 MIICTbMAa TIOpHAaMH TOMOJI Ta TPhOMa JUKOPOCIMMH PIUKO-
BUMH T'€HOTHIIaMU Populus nigra MpOTArOM TPUPIYHOTO MEPIOJy CIIOCTEPEkKEHb BiA3HAUEHO, IO
koedimienT ¢popmu o OyB BUIIMM Y TiOpuaiB (o > 2,0), HiX y aukopocaux ¢opm (a < 2,0). Haro-
MICTh MOKa3HUK [ y riOpuaiB 3MEHIIYBaBCs 3 4acoM, TOJi AK y JUKOPOCINX (opmM 3pocTaB — BiX
1,42 mo 2,38 i Bix 1,47 mo 2,03 BiamosigHo [13, 14].

OTpumaHHS SIKICHOI CHPOBMHHM il OlO€HEpreTHYHMX MOTpPed Ta CTBOPEHHS 3aXHUCHHUX
JIICOBUX HACAPKCHb € OJTHUM 13 BOXKJIMBHUX HAIPSMIB Cy4aCHOTO MPUPOTOKOPUCTYBaHHS. 3a OIliH-
kamu M. B. Poika 1 fI. JI. @yunina, 3aBAsSKH PO3BUTKY IIBUAKOPOCIMX JEPEBHUX HACAKEHb 1 0io-
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EHEePreTUYHUX TUTAaHTAIlil B YKpaiHi MOMJIMBO IIOPOKY OTPUMYBATH MOHAA 54,6 MJIIH T JEpEBUHH,
IIPUIATHOI JUIsl EHEPT€TUYHOI0 BUKOPUCTAaHHA [15].

OnHuM 13 KIIOYOBUX SIKICHUX TOKa3HMKIB 010MacH TOIOJI YOPHOI € BMICT CyXOi pEYOBHHH,
SAKUM YOpPOJOBX BEreTallifHOro Mepiody 3a3Hae ICTOTHMX 3MiH. Ha mowarky Bereramii Iei
MOKA3HUK y JMCTKaX pOCIWH KoiuBaBcs B Mexax 34,1 % (st nacamxkensb 2018 poky mocaaku) —
42,3 % (s 2020 poky). Y nuIHI BMICT CyXoi pedoBHHHM 3pocTaB i craHoBUB Bix 40,3 1o 44,9 %,
110 CBIIYUTH MPO aKTHUBI3AIIIO MPOIECIB (POTOCHHTETUYHOTO HAKOTIMYCHHSI OPTaHIYHUX CHOJYK. Y
nepiosl HalliHTEeHCUBHIIIOTO POCTY MaKCUMaJIbHI 3HAUEHHS CyXO1 pe4OBUHH 3a(iKCOBAHO Y JIMCTKAX
tononi 2018 poky mocaaku — 48,7 %, Toal Ak HailHMWK4YMM mokazHUK (45,0 %) Bim3HaueHO y
pocauH 2020 poky.

Crebna mochipKyBaHUX POCIMH Ha TIOYATKY BereTalliifHOro mepiody mictwiu Big 47,3 mo
49,1 % cyxoi pedyoBUHH, TOMAI SIK y KIHII Bereraii 1eil mokasHuk 3poctaB 1m0 64,8-66,4 %. Lle
CBIUUTH NMPO aKTUBHE HAKOMMYEHHS CTPYKTYPHHUX BYTJIEBOJIB 1 YACTKOBE 3/I€peB’IHIHHS TKaHUH Y
Mipy [03piBaHHS MaroHiB. BMicT 30JpHHMX e€leMEHTIB y cTeOaax TOIMoJli Ha MOYaTKy BereTaiii
cranoBuB 1,7-2,0 %, y cepenuni — 1,8-2,5 %, a nanpukinmi Bereramii — 1,9-2,5 %. Ananoriuaa
TEHJICHIIISl CTocTepirajgacsa W y JUCTKax: Ha MOYaTKy BereTamii iX 30JbHICTH JOpiBHIOBana 4,4—
4,5 %, y cepeauni nepioxy BoHa 3poctana a0 4,9-5,2 %, a B cepnni nocsrana 7,0 % (2018 pik
nocaaku) — 8,2 % (2020 pik nmocaaku). Lle cBIqUUTH MPO HAKOMMUYEHHS MIHEPAIBHUX PEUYOBUH Y
MPOIIEC] CTapiHHS JINCTKOBOI MACH.

BuB4YeHHs eleMEeHTHOro CKIaay 6i0Macu TOMOJII YOPHOI Ma€ BAXKIMBE 3HAYCHHS ISl OI[IHKU
il MpUAATHOCTI SK CHUPOBWUHU JJIA Ol0OCHEPTreTHKH, OCKIILKH PIBEHb MiHepami3aiii W CHiBBiIHO-
IICHHSI CTPYKTYPHUX MOJIicaxapuIiB CYyTTE€BO BIUIMBAIOTh HA BUXIJ €HEPrii MiJ 4ac TepMOXiMiuyHOI
epepoOKH.

HakonuyeHHs 1e101034 B IMCTKAX TOMOJMI BiAOyBaocs MOCTYNOBO MPOTATroM Bererariii. Ha
MOYaTKy nepiofy HalOunbmuit BMicT nemtonosu (28,20 %) BiamiueHo y auctkax pociaud 2018 poky
nocaaky, HaimeHmmwmit (26,25 %) — y muctkax 2020 poky mocaaku. Y cepeauHi BereTarii
MoKa3HUK 3poctaB a0 32,40-33,95 %, a manpukinii nepiogy csaraB 34,00-36,61 %. HaiiBummit
piBEHb HAKONMUEHHS LIEJI0JI03H 3HOBY 3a()iKCOBAaHO y cTapiIMX HacakeHHsX (2018 pik mocankn).

BwmicT reminentono3n B JMCTKax TOMOJI Ha MOYATKy Bereramii craHoBuB 5,5-5,8 %, a 1o
KiHLS ce30Hy 3pocTtaB a0 6,1 % (2020 pik mocanku) — 7,2 % (2018 pik mocankn).

Crebna xapakTepu3yBalMCs ICTOTHO BHIIMMH MOKa3HUKAMH BMICTY CTPYKTYPHHUX
noJricaxapuiB MOPIBHSAHO 3 JIMCTKaMH. Tak, y YepBHI KUIBKICTh LIETIOJNIO3U B CcTeOJIaX CTaHOBMIIA
42,05-44,05 %, y munai — 43,15-47,20 %, a B cepnai — 45,25-50,10 %, 3a1eXHO BiJ pOKYy
nocaaku. [lapanensHo 3poctaB i BMicT reminemono3sn — Bix 10,10-11,10 % nHa mouaTtky 10
11,45 % y ki1l BereTarti.

OTtpuMaHi pe3yibTaTH CBiAYaTh, IO CTEOJIa TOIOI YOPHOI € OLTBII I[IHHOK CUPOBUHOIO IS
010€HEPreTHYHOTO BUKOPUCTAHHS, OCKUTBKH MICTSTh OLIBIINY YacTKY IISITFOJIO3U Ta TEMIIEITI0NI03N —
OCHOBHMX KOMITOHEHTIB, IIJ0 BU3HAYAIOTh EHEPTeTUUHY €MHICTh OiOMacH.

Hakonwuennsi JirHiHy BigOyBajioCsi CHHXPOHHO 31 30UIBIICHHSM BMICTY CTPYKTYPHHX
BYTJIEBOAIB. Y JIUCTKaX TOIOJII YOPHOI Ha MOYATKy BErerarii BMICT JIirHiHy ctaHoBuB 8,60—8,80 %,
TOAl AK HANpPHUKIHII ce30Hy BiH miasuimyBaBcs A0 10,10-10,30 %. binpmmii ymicT JirHiHy, sK i
LEJIOIO3H, IPUTAMaHHUN cTe0IaM POCIIMH, IO MiATBEPKYE 3aKOHOMIPHICTh TTOCHIJICHHS IPOLIECIB
nirHidikaIlii y TKaHWHAX 13 BIKOM 1 301JIBIIIEHHSIM CTYTICHS 3p1JIOCTI POCIIMHHOTO MaTepiaiy.

3arajioM BCTAHOBJICHO, IIO 3 BIKOM IUIAHTAIliil TOMOJI YOPHOI 3pOCTa€ YacTKa CTPYKTYPHUX
KOMITOHEHTIB KJITHHHOI CTIHKHM — IIEJIIOJI03U, TeMILETI0N03U Ta JITHIHY — Yy TO€JIHAaHHI 31
CTaOITPHUMHU TIOKAa3HUKAMHU 30JbHOCTi, IO CBIIYUTH MPO BHCOKY EHEPTeTUYHY E(PEKTUBHICThH
CTapIIUX HACAHKECHb SIK JKepesia O10CHPOBUHH ISl BUPOOHMIITBA TBEPAUX O10TTaNIUB.
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BUPOLIYBAHHA KYKYPY/3U HA BIOEHEPI'ETUYHI LIJIT

0. O. Kpymieusp, amipant
Incmumym 6ioenepeemuunux kynomyp i yykposux oypsxkie HAAH, m. Kuis

B VYkpaini Ha cbOTO/IHI OHUM 13 3aBJIaHb arpapiiB Ta BUPOOHWYHUKIB MPOAYKIi CLTLCHKOTO
rOCIIO/IapCTBa € MIABUIICHHS MPOJIYKTUBHOCTI KYKYPY/I3U Ha 3€pHO 1 CUJIOC JIJIsl arpOIPOMHUCIOBOTO
KOMIIJIEKCY Ta BiJIHOBIIIOBaHOI eHepreTukH [1, 2].

Kykypyaza 3a rocmomapChKOro-miiHHUMH O3HAaKaMHU, BHCOKOKO YPOXKaMHICTIO OCHOBHOI 1
noOiyHOT mpoayKIii, O6araTbMa HampsMaMH BHKOPHUCTAHHS 3HAYHO BUPI3HIETHCS Cepes 1HIIMX
CLTBCHKOTOCTIONIAPCHKUX KYJIBTYp, SIKI BUKOPHUCTOBYIOTH Ha OlomanmmBo. biomaca Kykypyasu mae
BIIMIHHI €HEpPreTUYHI W EKOJOTiuHI MOKAa3HUKM B TOPIBHSIHHI 3 IHIIMMU BHJAMH €HEpPrOHOCIIB
POCITUHHOTO MOXOKEHHS, 110 MO3UTUBHO XapaKTepU3Ye 110 CUPOBUHY JJIi BUKOPUCTAHHS B SIKOCTI
mKepena eHeprii [3, 4].

3a JaHUMU aBTOPIB EHEPreTHYHHM BHXIJI BiJ Ol0€TaHONY 3 KYKYPYyI3H 3aJICKUTH BiJ
YpOKalHOCTI I1i€1 KylbTypHu. SIKIIO €TaHoJI BUPOOIATH 3 KYKYpYA3H, TO MPH MOTO CHaIiOBaHHI
BHJIUIAETHCS HA TPETHUHY OlIbIle eHeprii, HDK OyJo BUTPAu€HO Ha BHUPOIILYyBaHHsS, 30MpaHHS Ta
nepepoOky wiei pocnuHu. Eneprernynuii 6anmaHc (€HepreTHUYHUN KOe]illieHT) mepepoOKu KyKy-
pya3u Ha 610€TaHOJ MPU BpaxyBaHHI JOJATKOBHUX MPOIYKTIB CTAHOBUTH 1,67 [5].

Crebna KyKypyI3W MOXKHAa BHKOPHCTOBYBAaTH SIK CHPOBHMHY JJIsi BUPOOHMIITBA TBEPIOTO
TajuBa, y BUTJIAII OPUKETIB a00 MPSIMOTO CITAJTFOBAHHS.

BaxinBe 3HaueHHS Mae BIPOBAKEHHS Y BUPOOHUITBO €(PEKTUBHHUX E€JIEMEHTIB TEXHOJOT1H
BHUPOIIYBaHHS, Ui TIABUINCHHS CTYIMEHs peanizaiii Oi0JOTiYHOr0 MOTEHIATy YpPOXKaWHOCTI
Ha3eMHOI (3es1eHo0i Mach) KyKypya3u. OCHOBHUMH €JI€MEHTaMHU € IMOIIYK Cy4aCHHX €HEepPreTHUYHUX
riOpuIiB, HOPM BUCIBY Ta SIK €KOJIOT1YHA CKJIaI0Ba — 3aCTOCYBaHHs Ol0MpernapariB.

Tomy nepcneKTUBHUM € po3poOKa eIeMEHTIB TEXHOJIOTIi BUPOILYBaHHS TiOpUAIB KyKypyI3u
SIK CHPOBHMHHM JIJI1 BUpOOHUIITBA OlomaniBa B yMoBax IIpaBobepexnoro Jlicocreny Ykpainu.

MeTo1o ToCTiKEHb € MiABUIIEHHS IPOAYKTUBHOCTI TOPHIIB KyKYPYI3U LIUIIXOM BUBUCHHS
BIUIMBY €JIEMEHTIB TEXHOJIOTi BHPOIIYBaHHS Ha PICT, PO3BUTOK 1 (hOpMYyBaHHS ypOKaHHOCTI poc-
nuH B ymoBax IIpaBobepexxHoro Jlicocreny Ykpainu.

JlocmikeHHsT 3 BUBUCHHS €JIEMEHTIB TEXHOJIOTIi BUPOIILYBaHHS T1OPHAIB KYKYpYyA3H IIPOBO-
nsatbes 3 2024 poky B yMoBax binonepkiBChKO1 AOCHITHO-CENEKIiHHOI cTaHMil [HcTuTyTYy Oi0eHep-
TEeTUYHUX KYJIbTyp 1 mykpoBux OypsikiB HAAH VYkpaiau. Cxema gocininy mependadae BUBUCHHS
6iooriyHNX ocoOsmBoOCTel TibpHuaiB KyKypya3u (daktop A), HOpM BHUCIBY HaciHHS (¢pakTop B) Ta
3aCTOCYBaHHS MIKOPHU30yTBOPIOBAILHOIO MIperapary.

Takum 4MHOM, B YMOBaxX MOCTIMHOTO 3pOCTAHHS I[iH HA EHEPrOpeCcypCcH MOCTaeE HEOOXITHICTh
y TIOIIYKY TEXHOJIOTIYHUX PIIICHb 3a BUPOINYBaHHsS KYKYPYI3H Ha CHJIIOC, SKi O 3a0e3medyBaiu
BUCOKY €(eKTUBHICTb, MiJABUIYBAJIH MPOAYKTUBHICTH MOCIBIB 1 MOMJIUBICTH 1I BUKOPHCTAHHS Y
OloeHepreTHYHUX MUIAX. JIONUIBHICTh BHUBUYEHHS €JIEMEHTIB TEXHOJOTIi BHPOIIYBaHHS TiOpHWIIB
KYKypyZI34 SIK CHPOBHMHH JJIsi BUPOOHUIITBA OiOMalnBa € MEPCHEKTHUBHUM 1 MOTpeOye MoAaibIIuX
IIOCIIIKEHb.
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BIOEHEPTETUYHUI MOTEHIIAJI I ®OPMYBAHHSA ITPOAYKTUBHOCTI
COPTIB TIPOCA IIPYTONNOAIBHOI'O (PANICUM VIRGATUM L.)
B YMOBAX YKPAIHH

C. M. ManapoBcbKa, KaHAWAAT C.-T. HAyK
Incmumym 6Gioenepeemuunux Kyiomyp i yykposux oypaxie HAAH, m. Kuis

[Tpoco mpyronoxnioue (Panicum virgatum L.) € BIIHOCHO HOBOIO JUIsi YKpaiHH KYJIBTYpPOIO,
iHTpoxyKkoBaHow mpubmM3HO y 2000 pomi. Moro Kyn1bTHBYBAaHHS Ha MAIOMNPOAYKTUBHHX Ta
JETPaIOBAaHUX 3EMIIAX PO3MIIAAETHCS SIK MEPCINEKTUBHHUIA HAMpPSIM UISI PO3BUTKY BITYM3HSHOTO
010€HEPTreTUYHOTO CEKTOpYy, 30KpeMa y BHPOOHHUIITBI pIAKOro Ta TBepAoro OiomanuBa [4, 5].
[epmmmu B YkpaiHi Oyiu iHTpOAYKOBaHI COPTH aMepUKaHChKOro noxomkeHHs — ‘Cave-in-Rock’
1 ‘Carthage’ [6, 7].

[Momanpuri mochipKeHHS Ta celekuiiiHa poboTa, mpoBeaeHa B [HCTUTYTI Oi0€HEPreTUYHUX
KyJabTyp 1 mykpoBux OypsikiB HAAH, chnpusiii CTBOpPEHHIO BITUM3HSHUX COpTiB: ‘Mopo3ko’
(2015 p.) Ta ‘JIamoschkuit’ (2018 p.). Kpim toro, y HamionansHomy OGotanidHOMy cany iMm. M. M.
I'pumka HAH Ykpaiau 6yno orpumano copt ‘3opsiHe’. Y c¢i BOHM BHeCeHi 10 Jlep:kaBHOTO peecTpy
COPTIB POCIIMH, MPUAATHUX JJIS MOMKpPEHHs B YKpaiHi [8].

biomaca mpoca npyTonomiOHOr0 € BUCOKOS(HEKTUBHUM JKEPEIOM BiJHOBIIFOBAHOI €HEPTii,
OCKUTBKU (OpMY€EThCs y Tpolieci (POTOCHHTE3y 3 BUKOpUCTaHHSAM aTtMocdeprHoro CO.. Kymnbrypa €
0aratopiuHoOl0, IO 3MEHIIY€ BUTpPAaTH Ha BIJHOBJIEHHS TIOCIBIB 1 TIJABUINYE EKOJOTIUHY
edeKkTUBHICTh BUPOOHUITBA OlomanuBa [9, 10]. HaiimoninpHimmii cmocid po3MHOXKEHHS BUIY —
HaCIHHEBHH, MPOTE HACIHHS XapaKTEPU3YEThCSI HU3BKOKO CXOXKICTIO Yepe3 TpUBAIHK repion (izio-
JIOT1YHOTO CIOKOIO, 1110 YCKJIAJHIOE OIIHKY HOTo SIKOCTI CTaHgapTHUMHU Metoaamu [11, 12].

3a manumu pociimkeHb B. A. Jloponina Ta iH. [13] Ta M. I. Kynuka [14], iHTeHCUBHICTh
MPOPOCTaHHSI HACIHHS ICTOTHO 3aJIeKUTh BiJ MONEPEIHHOTO OXOJIOMKCHHS, SKE AaKTHBI3ye
MeTtaboiiuHi nponecu. [linTBepaKeHo, MO 0XOJOMKEHHS MPOTATOM YOTUPHOX AI0 CHpHsiE TiaBH-
IIEHHIO CXO0XOCTI, a MBUIKICTh IpopocTanHs mpu temnepatypi 20 °C 3poctae Ha 15 % nopiBHSHO
3 KOHTPOJIEM.

Hocnimpkenns M. L. Kynuka [15], npoBeneni y nenTpaibHiid yactuHi Jlicocteny Ykpainu Ha
MaJIOpOAIOYMX TIPYHTaxX, 3acBIMUWIIM, IO 3a TOKa3HUKAMH BPOXKAHHOCTI Ta BMICTOM CyXOl
peuoBHHU BUIUIAIOTBCs copTH ‘Cave-in-Rock’ 1 ‘Carthage’, siki mepeBaxaroth copt ‘Forestburg’.
Ax 3a3nauae B. B. [lpura [16], nns ymoB 3axignoro Jlicocteny ehekTUBHUM € 100ip COpPTIB 3
ypaxyBaHH;IM ocoOnuBocTell QopmyBaHHs Oiomacu: pexkomeHaoBano ‘Forestburg’® (paHHbo-
cturimii), ‘Sunburst’ (cepemupopanHiii), ‘Moposko’, ‘Cave-in-Rock’ 1 ‘Alamo’ (cepeanro- Ta
mi3apocTUrl). [li3HI TeHOTUNHN 3a0e3MeuyoTh BUCOKMN BHXiJ CyXOi Macu, OJHAK XapaKTepu3y-
FOTHCSI HIKYOIO0 CXOXKICTIO Ta 3p1HKCHUMH TTOCIBAMHU.

Jani SAnTymkiBebKoi TOCiTHO-ceNneKIiifHol craniii 3a 2018—-2023 pp. miATBEpAKYIOTh, IO B
yMOBax HECTIHKOTro 3BOJIOKEHHs 3aximHoro JlicocTemy HaWBHINI MOKa3HUKU BPOXKAWHOCTI OTPH-
MaHo y coptiB ‘Cave-in-Rock’ (0,137 1/ra), ‘Forestburg’ (0,128 1/ra) Ta ‘Nebraska’ (0,124 1/ra).
Hwxuumu 3HaueHHsaMu xapaktepusyBanucsa coptu ‘Dakota’, ‘Carthage’ 1 ‘Kanlow’, siki Big3Haua-
JIUCSI MEHILIOI0 HACIHHEBOIO MPOTYKTUBHICTIO [17].

[Hmm G6araTopivHi CrOCTEpeKEHHS MOKA3alH, 10 YPOXKAMHICTh CyX0i OiomMacu mpoca MpyTo-
MOJIOHOTO ICTOTHO Bapilo€ 3aJIe)KHO BiJ] COPTOBUX OCOOJIMBOCTEH 1 MOTOJHUX YMOB POKY BHUPOIILY-
BaHHi. HaliBumy mnpomyktuBHICTH (GopmyBanm mizHbOCcTHTII copt — ‘Carthage’ (13,3 T1/ra),
‘Kanlow’ (13,0 1/ra) ta ‘Shelter’ (12,1 1/ra), a Takox cepenupocturiai — ‘Cave-in-Rock’ (11,5 1/ra) i
‘Sunburst’ (11,8 1/ra) [18].

Takum yuHOM, piBEHb NMPOJYKTUBHOCTI MPOCAa MPYTONOIIOHOTO 3yMOBIIOETHCS SIK T€HETHY-
HUMH OCOOJIMBOCTSIMH COPTIB PI3HUX TPYH CTHUTIIOCTI, TaK 1 arpoOKJIIMaTHYHUMHU YMOBaMHU POKY
BUPOIIyBaHHS, 110 BU3HAYAE JOULUIBHICTh MOMANBINNUX JAOCTIKEHb MO0 OMTHUMI3aIlii HOro BUpO-
IIyBaHHS B CHEPTCTUYHHX IIIJISX.
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Kinbkicte creben Panicum virgatum L. (mpoco mpyTonoaiOHe) 3aIeKHO B TPYIH CTUTIIOCTI
XapaKTepU3y€EThCsl HEPIBHOMIPHUM PO3MOALIIOM MK COpTaMH. Y CEpelHbOMY 3a POKHU JOCIIJKEHb
BCTAHOBJICHO, 1110 B PAaHHBOCTUTJIMX COPTIB II€H MOKAa3HUK KOJUBABCS B Mexkax 790-868 mT./m?, y
cepenHpocTUruX — 768—803 mT./M?, y MI3HBOCTUTIAMX — ONM3bko 764 mrT./M% TOHI fK Yy
HaIOI3HbOCTUTINX — 696—717 1r./m2.

BusBneno, 110 BapiroBaHHS KUTBKOCTI CTe0eN y MeXax OJHOTO POKY Majio COPTOCHEI(IUHMIA
XapaKkTep: HaWOUTbII KONMMBAHHS crocTepiramucs y 3paskiB ‘Dakota’ Ta ‘Sunburst’, Tomi sk y
coptiB ‘Alamo’, ‘Cave-in-Rock’, ‘Carthage’ 1 ‘Kanlow’ BinMideHO cTabiIbHIIII TOKa3HUKH.

JlocmiKeHHsT BUCOTH POCIWH Tpoca MPYTONMOAIOHOTO TOKa3aiM, 110 BapifOBaHHS IIbOTO
MOKa3HMKA K MK COpPTaMH, TaK 1 MPOTATOM BereTaliifHoro nepioay 0yino He3HayHUM. HaiiOinbii
KOJIMBaHHS BUCOTH B ME&XaX COpTO3pa3KiB Big3HaueHi y 2016 pomi — Bix 43 10 93 cM. AHaII3yrOYN
OKpeMi COPTH, BCTaHOBIJICHO, 10 ‘Dakota’ mana BimHOCHO cTabinbHy BUCOTY (Bim 75 mo 116 cwm),
‘Forestburg” — 93-149 cwm, toxi sx y ‘Kanlow’ cnocrepiranacst Haifmupina amrtityga — 52—205
CM, II0 CBITYMTH PO BHCOKY PEAKTHBHICTH COPTY Ha MIHJINBI YMOBH CEPEIOBHIIIA.

3riIHO 31 CTATUCTUYHUM aHAII30M €KCIIEPUMEHTAIBHUX JIaHWX, BU3HAYEHO, 1[0 Ha KUIbKICTh
crebern mpoca MpyTONoAiOHOro HaWOUIBIIMKA BIJIMB Majld YMOBH BUpOILyBaHHI — 47 %, ToAl sK
610s10r14H1 0c00IMBOCTI copTy craHoBuiM e 1 %. Ilpu npomy B3aemonist (hakTopiB «COPT X yMoO-
BU BUPOILIYBaHH» 3a0e3neuyBana 38 % 3aranbpHOI Bapialii MoKa3HUKa, 110 BKa3ye Ha 3HAUHY 3aJIeXK-
HICTh MOP(OJIOTIYHOI CTPYKTYPH KYJIBTYPH BiJl KOMIIEKCY €KOJOTIYHHUX 1 TCHETUYHUX YNHHUKIB.

[TponykTuBHICTG P. virgatum 3HA4YHOIO MIPOI0 BH3HAUYAETHCS T'PYIOI0 CTUTIIOCTI COPTY Ta
yMoOBaMHU BHpoIlyBaHHs. [IpoBeneHmii aHai3 ToOKa3aB, IO BHUCOTa POCIHH 1 KIIBKICTH CTEOEN
6e3mocepeIHbO KOPEIIOIOTh 13 piBHEM BpOXKalHOCTI GioMacu: 4uM Ok 11i MOPQOIOTiyHi mapa-
METpH, TUM BUIIUH BUXiJ CYyX0i Ta CUPOI MacH.

MakcumanbHi NMOKa3HUKM OioMacu 3aikcoBaHi y COPTIB HaAII3HBOCTUTIION Ta CEpeHbO-
cturyioi rpynu. HaliBuima cepemHbOpidHa BpPOXKAMHICTH CHPOi Ta CyXOi MacH criocTepiraigacs y
copro3pazky ‘Kanlow” — 25,8 ta 13,2 1/ra BianoBigHo.

Cepen Mi3HBOCTUTIIMX 1 CEPETHBOCTUTIINX COPTIB YPOXKAWHICTh KOJMBajgacs B Mexax 15,2—
19,0 1/ra, mpuaomy y copriB ‘Cave-in-Rock’, ‘Shelter’ ta ‘Carthage’ BoHa craHoBWIa BiAMOBITHO
18,5; 19,0 Ta 18,7 1/ra.

HaitHmk4i MOKa3HUKHM BPOXKaWHOCTI CIIOCTEpiranucs y paHHboCTHrIoro copry ‘Dakota’ —
aume 10,5 T/ra, Toxi sk y OUIBIMIOCTI 1HIIMX COPTIB cupoi macu (opmyBanocs 14,9—15,2 1/ra.
Takum umHOM, copro3pa3ok ‘Kanlow’ 3a0esnedye MakcHMallbHy MPOAYKTHBHICTH (iTOMacH, a
MiHIMaIbHI Moka3HUKHU BiactuBi ‘Dakota’ Ta ‘Forestburg’, mo oOymMOBI€HO TpHBANICTIO BereTa-
LIHOTO Tepioly Ta COPTOCHEIU(PIUYHUMHI OCOOIMBOCTAMU MOP(OIIOTIi 1 pOCTy.
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OCOBJINBOCTI BUPOLIIYBAHHSA KYKYPY/I3HU
AK CUPOBUHMU U1 BUPOBHUIITBA BIOITAJIMBA

M. M. Ocranuyk, acmipadT
Incmumym 6Gioenepeemuunux Kyromyp i yykposux oypaxie HAAH, m. Kuis

Kykypynza (Zea mays L.) € onHi€0 3 HAWBaXJIMBIIIMX CLIBCHKOTOCHOAAPCHKUX KYJIBTYpP Y
CBIT1, OCKUJIBKH TIOETHY€ BUCOKY BPOXKAMHICTh, YHIBEPCAIbHICTh BUKOPUCTAHHS Ta TOCTYIHICTD JJIS
MacmTabHoi mepepoOku [1]. 3a ocTaHHI OECATHIIITTS BOHA CTaja HE JIMIIE MPOJOBOJIBYOID Ta
KOPMOBOIO KYJIBTYpOIO, aji¢ ¥ CTPATETiuHOI0 CHPOBUHOIO JUIsI BUPOOHHUIITBA OlomaliuBa, 30KpemMa
610eTaHOITy MepIIOro NOKOMiHHA [2, 3].

3 orsiay Ha 3MiHY KJIiMaTy Ta HEOOXiTHICTh CKOPOYCHHSI 3aJIEXKHOCT] BiJl BAKOITHOTO TAJIMBA,
NPOBIAHI KpaiHW CBITYy aKTUBHO PO3BUBAIOTh MOJITHKH MIATPUMKH O10€HEPTETMKM HA OCHOBI
CIBCHKOTOCTIONNAPCHKOI CUPOBHHU [2, 5]. JloCmiKeHHS TMOKa3yloTh, 110 €HEPreTUYHE BUKOPHC-
TaHHS KyKypya3u Ta ii moOiyHoi OGiomacu 3aaTHe 3a0e3leuyBaTd CYTTEBE CKOPOUYCHHS BHKHIIB
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MapHUKOBHX Ta3iB, 332 YMOBHU MPABUIIbHOI MOO0YI0BU JIOTICTHKHU Ta MMOBEPHEHHS OPTaHIYHUX PEIITOK
y IpyHT [5, 7].

OcoOnMBICTh BHUPOILYBaHHS KYKYypyI3u MOjsrae y ii MOABIHHOMY CHPOBHHHOMY IOTEH-
miaini — 3epHoBa (¢pakiis Ta moliyHa mentoio3Ha Maca. [loOidHa 1emrono3Ha Maca KyKypyl3u
(crebma, aUCTS, OOTOPTKM KayaHiB), BiJloMa SK corn stover, PO3TISIA€ThCA SK TEPCICKTHBHE
JDKepeno Juisi BUpOOHUITBA Oiorazy ta Oiomerany [4, 5]. Takuil miaxia A03BOJSIE CTBOPIOBATH
KOMOIHOBaH1 TEXHOJIOTIYHI cxeMu mepepoOku (Oiopadinepii), 3a sSKMMH 3epHOBa 1 cTeOIOBa
¢bpakuii 01HOYACHO BUKOPUCTOBYIOTHCS Y PI3HUX €HEPreTHUHUX Hampsmax [6].

BonHovyac muTaHHS arpoHOMIYHOI CTIHKOCTI, BKJIIFOYHO 3 KOHTpOJIEM €po3ii Ta OalaHcom
MOKUBHUX PEUYOBUH, NOTPEOYIOTh HAYKOBO OOIPYHTOBAHOTO Miaxony. EQeKTHBHICTH TEXHONOTIN
KOHBEpCii KyKypYy/I3H Yy PiAKiI Ta ra3omoaiOHi OiomanavBa 3HAYHOIO MIPOIO 3aJICKHUTHh BiJ BUOOpY
tuny ¢epmenTanii, GepMEHTATUBHUX CUCTEM Ta MOMEPEIHBOI MATOTOBKU CUPOBUHH [8].

Takum yMHOM, KyKypy/l3a pO3IJIAJAEThCS K OaraTOKOMIIOHEHTHAa €HEepPreTU4Ha KyJbTypa,
sIKa 37]aTHA IHTETPYBATHUCS Y CydacHI MOJIEN 13 3aMKHEHUMH BYTJICIIEBUMU MOTOKaMH [3]. 3aBasku
MOEJHAHHIO BHCOKOI BPOXKaWHOCTI, CTaJOrO0 arpOTEXHIYHOTO MEHEKMEHTY Ta IIMPOKOi
BapiaTUBHOCTI BUKOPUCTAHHS MOOIYHOT OioMacu, BUCTYMA€E K OJAHA i3 CTPATETIYHUX KYJIBTYp UIs
BUpoOHMLTBA OlomanuBa. [lonanbiie po3mupeHHs i BUKOPHUCTAHHS B E€HEPreTHYHOMY CEKTOpI
noTpedye CHCTEMHOTO aHajli3y TEXHOJOTIYHUX, €KOJOTIYHHUX Ta €KOHOMIYHHUX IepeBar sk 3epHa,
Tak 1 Moo6iyHoi OiomacH.

bioetanon mepmoro MOKOJIHHS Ha OCHOBI 3€pHa KyKypyA3H(3epHOBa (ppaxiiisi) € OIHUM i3
HailMacITaOHIIIMX BU/IB BiIHOBIIOBAHOTO TPAHCIIOPTHOTO MajiuBa y CBiTi. PiuHe cBiTOBE BUPOO-
HUITBO CTaHOBUTH NoHaxa 110 mipx miTpis, 3 akux nonan 55 % npunanae Ha CIIA, a me 30 % —
Ha bpazwrito [2, §].

OCHOBHOIO TEXHOJIOTIYHOIO TI€PEBaror KyKYpyJI3HW € BHCOKHH BMICT (PEpPMEHTOBAHOTO
kpoxMaito (mo 72 % y 3epui) 10 % 6inka Ta 4 % xupy, 3a0e3neuyroud eHepreTUUHy UIUIbHICTD
365 kkan/100 v [3]. TumoBa cxemMa BHPOOHMIITBA BKIIOYAE CyXe MNOAPIOHEHHS, TiAPOTEPMIYHY
00poOKy, (hepMEHTATUBHY TiApOJIi3allilo aMijia3aMH Ta OpPOMIHHA JIPIKIPKAMH, MICIS YOTO €TaHOI
MPOXOAUTH peKTUdiKalito Ta aeriapaTanito 10 99,5 % [8].

3aBISKM CKOJIOTIYHMM TIepeBaraMm, IOTpeOaM EHEepreTUYHOi Oe3MeKd Ta EKOHOMIYHIN
JOITBHOCTI, 010€TaHOJ aKTUBHO BIPOBAKYETHCS HA CBITOBOMY PHHKY SIK 3aMiHHHK a00 J00aBKa
10 Gemsuny. Moro cBiToBe BUPOGHMITBO IOCTIHHO 3pOCTa€, HpH ILOMY KyKypy[3a € OJHI€IO 3
OCHOBHMX CHPOBHHHHUX KYJBTYD, III0O BUKOPHCTOBYETHCS Y LIboMy cekTopi [9]. Po3BuTok Giomanus-
HO1 €KOHOMIKH TICHO TIOB'SI3aHUH 13 CLIBCHKOTOCTIOAPCHKUM BHPOOHHIITBOM, IO MiTKPECTIOE HEOO-
X1HICTh TOIITYKY BIJIHOBIIOBAHUX Ta €KOJIOT1YHO CTIMKHUX PECYpCiB Ha TIi MPOOJIEM 3 BUKHIAMH
MMapHUKOBHX Ta3iB Ta I[IHAMH Ha BUKOITHE MaauBo [§].

[TonitTuka €Bponeiickkoro Coro3y MO0 €HEPTeTUKHU MOCHTIIOBHO IHTETPY€E 010€HEPTETUKY 3
arpapHUMM CHCTEMaMH, HAaroJjoUIyloud Ha CTIHKOCTI JIAHIIIOTiB MMOCTAa4aHHs 1 BepH]ikalii cCKopo-
yeab GHG [10]. [actuTyniitHa eBomtoliist HopM amsi OionanuB y €C cynpoBOIKY€ETHCS TIEPEX0I0M
BiJl MPOCTHX KBOT 10 KOMOIHOBaHWX BHUMOT IIOJO >KUTTEBOTO IIUKIY, MAacOBOTO OanaHCcy Ta
MPOCTEKYBAHOCTI TOXO/DKCHHS. B ormsmoBux poOoTax BIJ3HAUEHO, IO TOJITHKA MIATPUMKH
0aratopiyHMX 1 OJHOPIYHMX KYyJbTYp Ha €HEpriro B €Bpomi Aemaii OiIbIe 30CEepPeIKYy€EThCS HA
LCA-nopiBHSIHHI 3 BUKOITHUMH aHAJIOTaMH W TEPUTOPIaNIbHIM 1HTErparlii arpoBupoOHunTBa. s
KYKypYyI3sIHOTO €TaHOIy Ta OioMeTaHy KJIIOYOBHM CTa€ He JiMiIe oOCsAT 3aMillleHHs MajuBa, a U
eKOCHUCTeMHI e()eKTH — 30epeKeHHsS TPYHTIB, YIpPaBIiHHSA 10OpHBaMU, TIOBEPHEHHS OpTaHiKU 3
nurecrary [11].

CyuyacHi €BpONEHChHKI MAX0AN MATPUMYIOTh KOMIUIEKCHI MOJIEINI, Y SKUX MMOETHYIOTHCS P1IKi
Ta ra3onoAiOHI OlomanuBa, MO JO3BOJISE BUPIBHIOBATH EHEPTreTHYHI OagaHCH MIIMPHUEMCTB Ta
3MmeHmyBatu nmutomi Bukuau [10, 3]. [TomiThka TakoX CTUMYIIOE JIOKATi3aIlil0 JOJAaHOI BapTOCTI:
3aMICTh €KCIIOPTY CHUPOBUHU 320XOUY€ETHCS MEepepoOKa Ha MICI 3 BUXOJOM Ha €BPONEHCHKI PUHKU
NaJMBa 3a YMOBM JOTpUMaHHA KpuTepiiB cramocti [10]. st GiomeTaHy Harojomryerbcs Ha
iHQpacTpyKTypHUX PIIMIEHHSIX — BIJI anrpedauHry #u iH’ekmii B Mepexy 10 ceprudikarii
noxoxeHHs1 Ta 00Ky GHG-edekriB y Toprieai enepronocismu [10]. ¥V cermenTi GioeTaHoiy
KJIFOYOBHM 1HCTPYMEHTOM € TauBHI cymimii 3 miarsepxeHuMu GHG-ckopouennsmu 3a LCA, o
MOEHYIOTH MMAJMBHY MOJITUKY 3 arpapHoio [11].
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Toni six €Bponeiicbkuii Coro3 3ocepeauBes Ha miaxoai LCA (KOMIUIEKCHOT OIIHKH €KOJIO-
TYHUX BIUIMBIB) Ta ctanocti, momituka CIIIA icropuyHo mokiaganacs Ha OOOB’SI3KOBI 0OCSTH
BiOOpy OiomanuBa, 10 CTAIO BUPIMIATEHUM (PAKTOPOM iHTEHCUBHOTO HApOIIyBaHHS BUPOOHUIITBA
KYKypYyI3sIHOTO eTaHoiy. bpa3uiist cTumMyioBana BUCOKI YacTKU €TaHOIy B OCH3HMHI, CTBOPUBIIN
CTaOUIbHUN BHYTpIIIHIA puHOK mnanuBa 3 OlocupoBuHu [11]. €Bpomeichkuil axkIeHT Ha
nepeBeieHH1 0iorazy B OloMeTaH 1 MOro BKIIFOYEHHI JI0 Ta30BUX MEPEX KOHTPACTY€ 3 aMEepUKaH-
CHKOIO OPIEHTAIIIEI0 HA PiAKI KOMIIOHEHTH maibHOro. Hatomicts y €C poOuThCS CTaBKa Ha Ta30BYy
iH(DpacTpykTypy sk HOCIi nekapOonizaiii. Bomgnouac i B €C, 1 B CIIIA cnibHuM cTae Bepudiko-
BaHa €KOJIOT1YHa e()eKTUBHICTH 1 TEXHOJIOTYHA MOJIepHi3allis nepepoOku Kykypyasu [10, 11].

Perynaropna mnomituka €C, CIIA Tta npoBigHMX OlOCHEPreTMYHHX PETIOHIB CBITY
JIEMOHCTPY€E YITKY TEHCHILIIO: TPIOPUTET MAIOTh HE OKpeMi BHIM OiomanuBa, a KOMIUIEKCHI
CHUCTEMH arpoeHEepreTUYHOl nmepepoOKu, 3aaTHI fokyMeHTanbHO miarBepautu GHG-edexkTuBHICTS,
MPOCTEKYBAHICTh Ta CTAJIICTh 3eMJICKOPUCTYBaHHS. Y Il TapaJurMi KyKypy3a MepeTBOPIOETHCS 3
«KYJbTYpU Ha 3€pHO» Ha (PYHKIIOHAJIbHY €HEpPreTH4Hy IUIaTGopMy, /¢ 3HAUCHHS Ma€ HE JIUIIe
Kpoxmanb, ane i crebnoBa maca, CO: K MPOIAYKT, TEIUIO SK MOOIYHHMIA pecypc 1 AUrecTar siK
KOMIIOHEHT I'PYHTOBOT'O BiJTHOBJICHHSI.

Takum dYMHOM, y CEpPeAHBOCTPOKOBIM TEPCIEKTHUBI KOHKYPEHTOCIIPOMOXKHICTh arpapHux
pErioHIB BU3HAYaTUMETHCS HE TIIBKH 00CATaMy BUPOOHUIITBA 3€pHA, a i 3aTHICTIO IHTETPYBaTHUCS
B JIAHIIIOTH JIOJIaHOi BapTOCTI 6i0eTaHOIy Ta OIOMETaHy 3 MOBHHUM YKUTTEBUM ITUKIOM KOHTPOIIIO
BUKH[IB. 32 YMOBH PO3BUTKY iHQPACTPYKTYpPH Ta CTaHAAPTHU3AIl CHCTEM KYKYypyZA3a MOXE CTaTu
KIIIOYOBUM 1HCTPYMEHTOM JAeKapOOHi3allii TPaHCIOPTY, ra30BOr0 CEKTOPY Ta arpOBHPOOHUIITBA
onHoyacHo. Ile dopmye HOBY mapagurMy arpoeHEepreTHYHOi MONITUKH, A€ 3€pHOBa KYJbTypa
MEPEXOIUTh y KaTEropil0 CTPATErTYHUX €JIEMEHTIB CHEPTEeTUYHOI OE3MEeKH.
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EKOJIOTTYHI ACIIEKTH BUPOIIIYBAHHA
TEXHIYHUX KYJIBTYP — BYIVIELIEBNU CJIIA,
BIOPISHOMAHITTA, HUPKYJIAPHA EKOHOMIKA

BILIVB EJIEMEHTIB TEXHOJIOT'TI BUPOIIIYBAHHS
HA OCOBJIMBOCTI POCTY ¥ PO3BUTKY COHSIIIHUKY

b. M. bopuceHko, acripaHT
Incmumym 6Gioenepeemuunux Kyromyp i yykposux oypaxie HAAH, m. Kuis

B VkpaiHi 30cepemkeHa 3Ha4Ha YaCTUHA CBITOBUX IMOCIBHUX IUIOII Ta BAJIOBOTO BHUPOOHHII-
TBa COHAMHUKY. Ha ¢oHi TeHAeHIIT 10 301IbIICHAS] KOHTPACTY MiXK IMOTOJTHUMH YMOBaMH OKPEMHX
POKIB CIIOCTEPITraeThCs 3pOCTaHHS MOMUTY HA PO3POOKY €JIEMEHTIB TEXHOJIOT1i BUPOIILYBaHHS, sIKi O
BIJIMOB11aJTH CyYaCHUM BHUMOTaM.

COHSIIHUK HAIEXUTH 10 KYJIBTYpP 3 HU3BKOIO Nepea30UpaIbHOI0 TYCTOTOIO MOCIBY Ta HEBHCO-
KOIO KOMIICHCAIIHHOIO 3JaTHICTIO TapaMeTpiB, SKI € CKJIaJHUKaMu Bpoxaro. Ll ocoOnuBicTh
MPU3BOJUTH IO TOTO, IO 332 HETaTHBHOI'O BIUIMBY TOTOAHMX YMOB, a00 MOMMJIOK B TEXHOJIOTIi
BHUPOIIYBaHHS POCIWHU HE MOXKYTh B JIOCTAaTHIM Mipi BiJIPETyIIOBaTH T€HEPATUBHI MTapaMeTPH, TUM
CaMHM PI3KO BTPAYAETHCS X MPOAYKTHUBHICTb.

JlocmipkeHo, 10 BHUCOTAa POCIHMH BIAINOBIJaja IMEPIIOYEPTOBO TEHETUYHOMY ITOTCHINATY
ri6puma i B cepenusomy B riopuna ‘EC IIEMJIOH CY’ Boma 6yna 176,7 cM, ‘Cymiko” — 176,5,
‘TI64JIE25° — 177,8 cm. Haiibubmn BaroMuM KOPEKTOPOM BHUCOTH POCIIMH COHSIIITHUKY BUCTYIIAN
came peryJsITopH pocTy, 3acTocoBani domiapo. Tak, B ri6puga ‘EC LIEMJIOH CY’ Ha koHTpoIi
Oyna 3adikcoBana Bucota 187,5-186,5 cM, komu 3a 00poOku pocnun npernaparoM Lepon — 159,0 cm.
Amnanoriuno, o6po6ka pocnun riopumie ‘Cymiko’ ta ‘[164JIE25° nmum ke mpemapaTtom crpusiia
¢dbopMyBaHHIO TOCiBiB BHcOTOWO 159,0 Ta 165,0 cm, mo Ha 29,0 ta 21,0 cM MeHIIE KOHTPOJIBHUX
HEOOpOOIFOBAaHUX BapiaHTIB JIOCIITY.

BusHaueHo, 0 Kpalli IOKA3HUKH JiaMerpy Kommka B ribpuna ‘EC [IEMJIOH CY’ 6yno
OTPUMAHO 3a 3aCTOCyBaHHs 00poOku HaciHHS Amanrepon, EB 3 momansmum QomiapauM BHECEH-
HiM Menakc Tonm + TypOo, konu B riopuaiB ‘Cymiko’ ta ‘T164JIE25’ epekTUBHUM BHSBHIIACH
00poOka HaciHHa Amanrepod, EB.

Jlocnimxerno, mo B ri6puga ‘EC LIEMJIOH CY’ 3acToCyBaHHS ONATKOBHMX arpo3axofliB
BIUIMBY HE CHPHUSIIO OTPUMAHHIO JOCTOBIPHOI NMpuOaBKu Bpokar. [Ipumdomy, xomm edekt Bifg
00pobku HacinHsg Amanrepodn, EB 3a nocrosipuictio Bigxuienbs HIP no yposkaitHocTi OyB B Mexax
MOXMOKU JIOCHTiAYy, XO4a 1 HI)KYAM YMM Ha KOHTPOJI, TO 3aCTOCYBaHHI PICT OOMEKYIOUUX
IpernapariB COpUsIIO JOCTOBIPHOMY 3HM)KEHHIO yposkaitHOCTI 1 nmie 3a 00podku Menakc Tom +
Typbo yposkail HE3HAYyHO TEPEBUIIYBaB KOHTPOJIBHMM BapiaHT mociimy. Tomi sk B riOpuaa
‘CyMiKO’ TaKOX CIIOCTEpIrajii HIDKYl IMOKa3HUKU YPOXKAWHOCTI 3a 3acTOCyBaHHS (ojiapHO
npenapariB 3 0OMEXEeHHsSI POCTy, mpoTe oOpoOka HaciHHa Amanrepos, EB chopmyBama ymoBu 10
orpuMmanHs 4,24 T/ra Bpoxaro. A B TiOpuma ‘T164JIE25° mu Takox cmocrepiraqu HaWKparii
pe3yabTaTu 3a 00poOku HaciHHsS Amanrepoi, EB — 4,30 T/ra, mpudoMy 11e MakCUMyM ypOXKai-
HOCTI OTPUMaHM{ B HAIIOMY AOCHiAi. A BHECEHHs (OJiapHO PEryyisaTopiB POCTY MPU3BOAUIIO 10
3MEHIICHHS ypoKaitHOCTi, mpote 3a o0poOku Menakc Tom + Typ6o Mu oTpumany 3HM)KCHHS B
MeXKaxX OXUOKH JOCIiTy.

3a 360poM omii Gyo BH3HAYEHO, W0 B CepeaHbOMy 1o gociiay riopux ‘EC LIEMJIOH CY’
MmaB nokazHuk 1,80 1/ra, ‘Cymiko’ — 1,93, a ‘I164JIE25° — 1,86 1/ra. ¥ ribpuna ‘EC LEMJIOH
CVY’ 3acTocyBaHHsI IOJAaTKOBUX arp03axo/IiB HE CIPHIIO OTPUMAHHIO JOCTOBIPHOT TPUOABKH 300py
oJIii 1 MAaKCUMYM OTPUMAHO Ha 4ucToMy KoHTpoui 1,99 1/ra. ¥V ribpuna ‘CyMmiko’ TakoX CIIOCTE-
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piraim HIDKY1 MMOKa3HUKH 300py OJIii 3a 3acTocyBaHHs (DojiapHO MpemnapariB 3 0OMEXEHHS POCTY,
npote obpoOka HacinHa Awmanrepoi, EB chopmysana ymoBu no orpumannsa 2,20 T/ra omii —
KpaIoro TMoKa3HUKa Mo Aochiay. AHamoriuHo B Tiopuma ‘T164JIE25° mMu Takox cmocTepirain
Kpaii pe3yibTaTtd 3a o0poOku HaciHHs Amanrepon, EB — 2,08 1/ra, a ¢oniapHe 3acTocyBaHHS
PEryJsTOpiB POCTY MPU3BOAMIO 10 3MEHIICHHS 300py odii, mpoTe 3a o0pobku Menmakc Tom +
TypOo oTpumanu 3HIKEHHS B MEXax MOXUOKH JIOCHIY.

THBA3IMHI BUAHU BYP’SIHIB TA IXHIA EKOJIOT'TYHH BILIUB
HA ITPOAYKTUBHICTDb TEXHIYHUX I BIOEHEPTETUYHUX KYJIBTYP

FO. M. MuxaiijioBuH, 10KkTop Qinocodii
Ymancokuii nayionanvhuii ynieepcumem, m. Ymano

BuponiyBanHs 010€HEPTeTHYHHUX KYJIBTYp YV CyYacHHX arpoeKOCHCTEMaxX XapaKTePHU3YEThCS
3HaYHUMHU BUKJIMKaMH, CEpel SKUX OJHE 3 KIIOYOBHUX Miclb 3aiiMae mpoOiemMa iHBa3idHUX
Oyp’sHiB. Lli pocnuHHM, MOTpamIsAlOYM HAa HOBI TEPUTOPii, 34aTHI IIBHUIKO aJanTyBaTHCS Ta
JOMIHYBAaTH HaJl KyJbTYPHHUMH BUIAMH, 11O MPU3BOIUTH IO CYTTEBOTO 3HWKCHHS IXHBOI MPOJTYK-
TUBHOCTI. [HBa31iHI BUIU Oyp’sSHIB HE JIMIIe KOHKYPYIOTh 3a CBITJIO, BOJY Ta MOXKHWBHI PEYOBHHH, &
1 BIUTMBAIOTh Ha MIKPOOIOJIOTIYHUI CKJIaJ IPYHTY, 3MIHIOIOYH HOTO (hi3MKO-XIMIUHI BIACTHBOCTI,
1110, Y CBOIO Yepry, BiJ0OpaxaeThCsl HA POCTI Ta PO3BUTKY KYJIbTYpHHUX pochuH [1, 2].

Oco05MBO aKkTyallbHOIO € TpobJieMa Oyp’siHIB Y BUPOIYBaHHI TEXHIYHUX KYJIbTYp, 30KpemMa
IyKPOBUX Ta KOPMOBUX OYpSKiB, COHALIHMKY, PIMaKy Ta IHIIUX OMIMHUX KYyJbTYp, SIKI MalOTh
BHCOKI BUMOTH JI0 arpOTEXHIYHUX YMOB 1 UyTJIMBI 0 KOHKYPEHIIii, @ TAKOXK 1 0 010€HEPTeTUYHUX.

AMOpo3is nonuHonucta (Ambrosia artemisiifolia L.) € sckpaBuUM NPUKIAAOM iHBa3iiHOTO
BUJY, 3JaTHOTO 3HAYHO 3HIDKYBATH BPOXKAWHICTh. Ll pocimHa neMOHCTpYe BHUCOKY 3IATHICTH JI0
PO3MOBCIOPKEHHSI HACIHHS, IIBUAKUI MOYaTKOBHUU PICT Ta CTIHKICTh JO HECTIPUSATIMBUX YMOB, IO
JI03BOJISIE T YCIIIHO KOHKYPYBATH 3 KYJbTYPHUMH BUAAMH 3a pecypcamiu [3, 4].

By iHBa3iiiHux Oyp’siHIB Ha MPOXYKTHBHICTH KYJIBTYP MPOSBISETHCSA y PI3HUX ACTIEKTaX.
[To-nepriie, BOHM Oe3MOCepeIHFO 3MEHIIYIOTh IUIONLY JKUBJICHHS KYJIBTYPHHX POCIHH, 3a0Hparodn
JOCTYIIHY BOJY Ta IMOXMBHI efeMeHTHu. [lo-apyre, BUCOKHIA TEMIT pOCTY Ta po3ralyKeHa KOpeHeBa
CHUCTEMa TAaKUX BHJIB K amMOpo3is CTBOPIOIOTH (DI3WYHI MEPETOHU MJisi PO3BUTKY KOPEHEBOI CHC-
TeMH OypsIKiB Ta 1HIIMX TEXHIYHMX KyIbTyp. [lo-Tpere, iHBa3iiiHI BUAM 3aTHI BUPOOJIATH aJesno-
MaTUYHI PEYOBHUHH, K1 TPUTHIYYIOTh MPOPOCTAHHS Ta PICT CYCIHIX KYJIbTYpPHUX POCTHH [5, 6].

CyuacHi JOCHIJDKeHHS TOKa3ylOoTh, L0 IHTEHCHBHICTh KOHKYPEHLIi MDK KyJIbTypHHUMHU
pPOCIIMHAMHM Ta iHBa3iiHUMHU Oyp’ssHAMH O€3MOCEPETHBO 3AICKUTD Bijl TYCTOTH IXHHOT'O TIOIIUPEHHS
Ta yacy mosiBM Ha moji. HalOinbmr KpUTHUYHMMHU TepiofaMu € paHHi (a3u pocTy TEXHIUHUX i
Ol10CHEPTreTUYHUX KYJBTYP, KOJM BOHH e HE CHOPMYBaIM KOHKYPEHTOCIIPOMOXKHY JIMCTKOBY 1
KOpEHEBY CHUCTeMy. Y IIel mepioJ MpUCYTHICTh aMOpo3ii Ta iHIIMX arpecMBHUX Oyp’sHIB MOXe
MPHU3BECTU JI0 3MECHIIICHHS MacH HA3eMHOI YaCTHHH, 3aTPUMKH PO3BUTKY Ta 3HIDKEHHS ()OTOCHHTE-
TUYHOT aKTUBHOCTI KyJIbTYpHHUX pociuH [7, 8].

[HBasiitni BuamM Oyp’sHIB TaKOXXK MalOTh OMOCEPEAKOBAHUM BIUIMB HA arpOEKOCHCTEMY Yepe3
3MiHy YMOB MIKpPOKJIIMAaTy Ha piBHI IpyHTy. BOHM MOXYyTb CTBOpIOBAaTH JI0JIaTKOBY TiHb,
IT1IBUIIYBAaTH BOJIOTICTH ITiI TOKPUBOM JIMCTS Ta 3MIHIOBAaTH TEMIIEpATypy IPYHTY, 110 BITUBAE Ha
nporecu HiTpudikamii Ta MiHepasizalii OpraHiYHUX PEYOBUH. Y Pe3yJbTaTi MOPYUIYIOTHCS OITH-
MaJbHI YMOBH [UJISi PO3BUTKY KYJBTYp, IO MOTpeOye OLIbIOi yBard N0 IUIAHYBAaHHS arpoTex-
HIYHUX 3axo1iB [9, 10].

BaxnuBUM acmieKTOM € TaKoXK BIUIMB 1HBA31MHUX Oyp’sHIB Ha CTIMKICTh KYJBTYpP 0 XBOPOO
Ta WKiAHUKIB. KOHKYpEeHIIis 3a pecypcH OCiadIIoe€ POCIMHU, POOJITYH iX OLIBII BPa3iIMBUMHU J0
MaTOTeHIB Ta MIKiAHUKIB. KpiM Toro, iHBa3iiiHI BHAM caMi MOXYTb CIYTyBaTH PE3E€pPBYapoM IS
¢iTonaroreHis, 10 T0JATKOBO YCKJIaIHIOE 3aXUCT MOCiBiB [11].
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Crpareriss 60poTh0H 3 1HBa31HHUMH Oyp’sTHAMHU BKJIIOYAE SK arpOTEXHIYHI, TaK 1 XIMI4HI Ta
6iosoriyHi MeTo M. ArpOTeXHIUHI 3aX0/1, TaKi K CBO€YACHAa OpaHKa, CIBO3MiHA Ta MYJIbUyBaHHS,
JTO3BOJISIIOTh 3MEHIIUTH YWCEIBHICTh 1HBA31MHUX BUIIB HA 1MOdi. XiMI4HI METOIU TependavyaroTh
3aCTOCYBaHHA TepOilUAiB, SKI MAalOTh CEJIEKTHBHY [0 Ha KyJbTYpHI BHJHM, MIHIMI3YIOUM TpHU
IIbOMY HETaTUBHUHM BIUIMB Ha €KOJIOTi0. biojoriuyni migxoau mnependadaroTh BHKOPHUCTAHHS
IPUPOJHHUX BOPOTiB Oyp’sHIB a00 (epMEHTATUBHUX MpenapaTiB, IO MiJABUIIYIOTh KOHKYPEHTHY
CIIPOMOXHICTh KYJbTypHHUX pociuH [12, 13].

Takum umMHOM, iHBa3iiiHI Oyp’SHH € CYTTEBMM UYMHHHKOM, 10 OOMEXY€ MPOAYKTHBHICTH
TeXHIYHMX 1 OGiOeHepreTMUHMX KyJbTyp. IXHiil BIJIMB KOMIUIEKCHHH i BKmoyae (izionoriui,
MOpGOJIOTiuHI Ta EKOJIOTiYHI MexaHi3MH. PO3yMiHHA LMX HpoLeciB Ta po3poOKa aJanTHBHHUX
arpOTEXHIYHUX 3aXOJIB CHpPHsIE IIJIBUIICHHIO €(QEKTUBHOCTI BHPOOHHUIITBA Ta 3a0e3MEUEHHIO
crajoro (hyHKI[IOHyBaHHs arpoekocucTeM. OCoOIUBO 11€ CTOCY€ETHCS KYJIBTYp 13 BUCOKMMHU €Hepre-
TUYHUMH Ta XapYOBUMH IOTEHIISIMH, JO0 SIKUX BIIHOCATHCS OYpSKH, COHSIIHHUK, pIllak Ta I1HIII
TexHiuHi Bumu [14].

BuBueHHs B3aeMoIi1 KyIbTYPHUX POCIIMH Ta 1HBa31WHUX Oyp’sIHIB TaKOXK BIIKPUBAE TIEPCTICK-
TUBU JJI ONTUMI3allii CIBO3MIHHM, BUKOPUCTaHHS MDKPSAJHHX KYJBTYp Ta CEJIEKLIHHOro 1000py
COPTIB 3 MBUIIEHOI KOHKYPEHTOCTIPOMOXKHICTIO.

VY uinomy, OOCHI/DKEHHA BIUIMBY i1HBa3iiHMX Oyp’sHIB Ha NPOAYKTHBHICTh TEXHIUYHHUX 1
O10€HEPTreTUYHUX KYJIBTYP € HEOOXITHUM €JIEMEHTOM CY4YacHOi arpoeKOJIOTiYHOI HaYKH, OCKIJIbKH
JI03BOJISIE 1HTETPYBAaTH 3HAHHS MPO O10JOTIYHI B3a€EMOJII B CUCTEMY YINpPaBIIiHHS CUIBCHKOTOCIIO-
JTApChKUM BHUPOOHHUIITBOM Ta (OPMYBATH CTpaATETivyHl MIAXOAW A0 MIABUIIEHHS €()EKTUBHOCTI
arpapHoro CeKTopy KpaiHu.

InBaziss  amOpo3ii momuHommctoi (Ambrosia artemisiifolia L.) CyTT€eBO BIUIMBaE Ha
MPOAYKTUBHICTh 010€HEPTeTUYHHUX KYJBTYpP, 3HIKYIOUH IX ypOKailHICTh Ta MOTIPIIYyIOYM SIKiCHI
MOKa3HUKK Oiomacu. JIOCTIDKEHHsI TOKa3yloTh, IO y TOCIBaXx COPro €HEPreTHYHOro, T'yCTOTa
amOpozii Ha piBHi 50—70 pocnuH Ha | M?> MOXe 3MEHIyBaTH BpoXaiHicTh Ha 18-25 %, a npu
BUCOKIHA miibHOCTI Oyp’stHy (monan 100 pociun Ha 1 m?) 3uHmxkenHs csarae 40 %. Y mpoca
IPYTONOMIOHOTO, SIKE BUPOILYIOTH JUIsl OTpUMaHHs Oiomacu, amOpo3is 3/1aTHa 3HIKYBaTH Macy
cyxoi pedoBuHH Ha 12-20 % y cepeIHbOMY 3a POKH CIIOCTEPEKEHbD.

B mociBax KyKkypyn3u Ha OiloeHepreTWdHi LI HasBHICTH amOpo3ii y ¢asi 5-6 nucTkiB
MPU3BOAUTH /10 3MEHILIEHHS BpoxaitHocTi Ha 15-30 %, npu 11bOMy BMICT KJIITKOBUHU Ta JITHIHY Y
crebiax 3MEHUIYeThes Ha 5—8 %, 110 3HMKYE KaJIOpiiiHICTh 6i0Macu pU NPSIMOMY CIITIOBaHHI a00
mipoui3i. Y COHAIIHUKY, SKAHA BUKOPHCTOBYIOTH JUIsi OTPUMAaHHs Oloauzens, Oyp’sH 3MEHIIye
Bpokaii HaciHHS Ha 20-35 %, a omiiiHicTh — Ha 2—4 %, 1Mo Oe3mocepeHbO BIUIMBAE HA TEXHO-
JIOT14HI MOKa3HUKH CHPOBUHHU JIJIS1 TIEPEPOOKH.

ExcriepuMmenTn Ha 6araTOpidyHUX TpaB’sIHUX KyJIbTypaX, TAKHX K MICKaHTYC Ta €HEpreTHYHA
BepOa, JIEMOHCTPYIOTh, IO TpPH CepeaHid miabHOCTI amOpo3ii (60-80 pocmmna/M?) OGiomaca
3HMKyeThes Ha 10—18 %, a KOHLIEHTpallisl LYKPiB 1 ByTJI€BOAIB y cTebsiaXx 3MEHIIyeThbest Ha 4—6 %,
10 HETaTUBHO BI1AOOpakaeThCsl Ha TMOTEHINMHINA BUXITHIA eHeprii. Y mociBaX COPro-CyJIaHChbKOl
CyMiIIl BTPaTH ypOKalHOCTI y MpHUCyTHOCTI amOpo3ii gocsraiots 22 %, Toxl sIK y KOHTpoii 0e3
Oyp’siHy Maca cyxoi 6ioMacu cTaHOBUTH 12,5 T/ra, a 3a iHBa3ii — aumie 9,7-10,0 1/ra.

3a JaHUMHU MOJILOBHUX JOCIHIPKEHb, PAHHBOCTHUIJIL COPTU MpOca MPYTONOAIOHOTO BTPAYAIOTh
no 15 % ypoxaifiHOCTI MpU ceperlHbOMY 3a0yp’sHEeHH1, TOIl SIK Mi3HbOCTUTIT — 10 12 %, mio
MOSICHIOETHCSI PI3HOI0 KOHKYPEHIIIEI0 32 OCBITJICHHS Ta TOKMBHI PEUOBUHH B pi3HI (a3u pocry. Y
MICKaHTyCy amOpo3isi 3HUXKYe cyXy macy creben Ha 11-14 %, a BojonorivHanbHa 3AaTHICTH Ta
BMICT OlJIKa y CHPOBHHI 3MEHIYIOThcs Ha 3—5 %.

Y OaraTopiuHUX TpaB’SHUX EHEPreTUYHUX KyJIbTypax (CojoMa TNIICHUIl, TPUTUKAJIC)
amMOpo3is BUKIIMKAE 3HWKEHHS MpoayKTHBHOCTI Ha 10-20 % 3amexHO Bia miIbHOCTI Oyp’sHy, a
BMICT KJIITKOBHHHU y cTe0Jax 3MeHIyeTbes Ha 2—4 %. Jlocninu B ymoBax neHtpaibHoro Jlicocremy
VYkpaiHnu mokasaiu, o Mpu BHCOKIiM 3acMideHOCTI aMOpo3ieto (moHan 90 pocnuH/M?) BpOKalHICTh
copro-cyaaHchkoi cymimi nagae 3 14,0 t/ra o 10,2 1/ra, o cranoButh 27 % BTpart.

B yMmoBax HeIOCTaTHHOTO 3BOJIOKEHHS €(QEKT KOHKYpPEHII aMOpo3il MOCHIIIOETHCS: Y
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MICKAHTYCY BTpaTH MacHu cyxoi O6ioMacu csiraioTh 18 %, a KOHLIEHTpallis CyXHX PEYOBHH 3MEH-
1IyeThest Ha 6 %, 110 HETraTUBHO BIUIMBAE HA MOKA3HUKHU €HEPTeTUYHOI IHHOCTI. [{1st eHepreTHYHOi
BepOU MpU BUCOKIM MIIBHOCTI aMOpo3ii BpoXkalHICTh 3MeHIIyeThest Ha 15-20 %, a BMICT IIYKpIB Yy
BEpXHiX maroHax — Ha 5 %.

VY mpoca mpyTonoAiOHOTO, M0 BUPOIIYETHCS HAa MaJOpPOMIOYHMX IPyHTaX, 1HBa3is amOpo3ii
MPU3BOANUTH J0 3HUKEHHS KiIbKOCTi creben Ha 10—15 %, a BUCOTa POCHMH 3MEHIITYEThCS Ha 8—
12 %, mo mpsiMO BIUIMBA€ Ha 3arajibHy Macy 06ioMacu. Y COpPro €HepreTHYHOro BTpaTa KiIbKOCTI
creben craHoBUTH 12—18 %, a 3HmkeHHS BUCOTH — 7—10 %, 110 3MeHIIye MexaHiuyHy e(eKTHB-
HICTB 300pYy.

VY kyKypyI3u uis Ol0CHEepreTMYHHX LiJIel MPH cepeIHbOMY PiBHI 3aCMiu€HOCTI amMOpo3i€io
3HIDKEHHSI MacH cyxoi 6iomMacu ctaHoBuTh 15-20 %, a y mi3HbOCTUIIIMX copTiB — 12-15%. ¥V
COHSIIHUKY CEpeHI BTPaTU BPOXKAMHOCTI HACIHHS 3a MPUCYTHOCTI aMOpo3ii ckianatoTh 22 %, Toi
SK OJIIAHICTB 3MEHIIYEThCS Ha 3 %.

Jlari TOMBOBUX JOCHIDKEHb TaKOX MIATBEP/UKYIOTh, IO HA 1HBa3iliHI BUAM Oyp sHIB,
BKIIIOYHO 3 amOposieto, npunagae a0 35 % 3araibHOT KOHKYpEHIT 3a CBITJIO, BOIY Ta IMOKHUBHI
PEUOBHMHHU y TOCiBaX 010€HEPTeTUYHHUX KYJIBTYp. Y COPro-CyAaHChKOI CyMillli 11€ MPOSBISETHCS Y
3HIDKEHH1 KoedilieHTa po3BaproBaHHs cTeden Ha 5—7 %, a B MICKaHTyCy — Y 3MEHIIEHHI BOJO-
MOTJIMHAILHOT 34aTHOCTI Ha 4—6 %.

ExcniepuMmeHTalibHI 1aHi CBiMUaTh, IO KOHTPOJb aMOpo3ii Ja€ 3MOTY MiABUIIUTH BPOXKaii-
HicTh copro Ha 20-25 %, npoca npyronoaioHoro — Ha 15-18 %, a mMickaHTyCy Ta €HepreTHYHOi
BepOu — Ha 12—16 %. 3MeHIeHHsT KOHKYpeHIIiT Oyp’siHy TakoX MiABHUINYE BMICT Oijika y ctednax
Ha 3-5 % Ta mykpiB Ha 2—4 %.

Takum umHOM, aMOpO3is MOJUHOJIUCTA € KPUTHYHO BAXKIUBUM (PAKTOPOM, IO OOMEKYE
MPOAYKTUBHICTD Ta SIKICHI MOKa3HUKHN 010€HEPTeTUYHUX KYJBTYP, a ii KOHTPOJIb J03BOJISIE CYTTEBO
I IBUIIATHA €(PEKTUBHICTh BUPOIILYBAaHHS CUPOBUHU sl 010€HEPTEeTHYHUX IT1JICH.
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OHNIHKA KOMIIOHEHTIB TIPOAYKTHUBHOCTI
SAK ®PAKTOPIB ®OPMYBAHHSI BPOXKAMHOCTI POCJINH
AYMEHIO 3BUYAUHOI'O (HORDEUM VULGARE L.)

I. €. byp6a, marictp 1-ro poky HaB4YaHHS
Hayionanvnuil ynisepcumem 6iopecypcis i npupoodoxkopucmysanns Yrpainu, m. Kuie

BpoxaifHicTh SIUMEHIO € IHTEeTpalbHUM MOKAa3HUKOM, SIKUH (POPMYETHCS HE OJHUM, a CYKYII-
HICTIO TCHETUYHO JCTEPMIHOBAHHUX O3HAK, IO BKJIIOYAIOTH EJIEMEHTH CTPYKTYPH BPOXKAIO Ta ajar-
TUBHI peakiii pocnuHu. HasBHa 00’€KTHBHA 3aJE€KHICTh, YacCTO OOEpHEHA, MIX KUIbKICHUMH
MMOKa3HUKAMH MPOAYKTUBHOCTI Ta SIKICHUMHU XapaKTePUCTUKAMH 3€pHa, 30KpeMa BMICTOM O1iJIKa, 110
BifoOpaxae (hi31070TIUHI IPIOPUTETH POCIMHU y PO3MOJiII aCUMUIATIB. APXITEKTOHIKA POCIUHH,
0CcO0IMBO 11 BUCOTA Ta CTIAKICTH J0 BUJISATAHHS, BUCTYNAE KPUTHYHUM (PAKTOpPOM peaitizallii reHe-
TUYHOTO MOTEHIliaJly BPOKaHOCTI B yMOBaxX iHTEHCUBHOTO 3eMiiepoOcTBa. TpuBaiicTh Bererartiii-
HOTO mepiofy € (hyHIaMEHTAIbHOIO aJalTUBHOIO O3HAKOIO, IO BHU3HAYAE €KOJIOrO-reorpadiuyHy
NPUIATHICT COPTY Ta ioro wmicue B ciBo3MiHi. CrilikicTh a0 0i0- Ta a0iOTUYHHUX CTPECOBHX
(dakTopiB BUKOHYE (DYHKIIIIO cTabiIi3aTopa BPOKalHOCTI, MIHIMI3YIOUH BTPATH BiJ HECTIPHUATIMBUX
yMOB cepenoBuia. [loeHaHHS IIMX KOMIOHEHTIB CTBOPIOE YHIKaIbHUN TOCHOJApChKUN Mpodiib
KO>KHOTO COPTY, 1110 BU3HAYA€ HOTO IITbOBE MPU3HAUCHHS.

Mema po6omu — OUIHUTH KOMITIOHEHTH NPOIYKTHBHOCTI COPTIB SUMEHIO SpOro Ta IXHIH
BIUTUB Ha (JOPMYBaHHSI BPOKAWHOCTI.

[Ipenmer AOCHITKEHHS: OLIHKAa KOMIIOHEHTIB MPOAYKTHUBHOCTI SIK (akTOpiB (GopMyBaHHS
BpPOXKaHOCT1 POCIIMH STUMEHIO 3BHUaiiHOTO (Hordeum vulgare L.).

O06’ext mocmikenns: coptu sporo sumeHio: ‘Chb Ckope’, ‘ABanon’, ‘KBC Kpicci’, ‘KBC
Tamic’, ‘PXKT Ilmaner’, ‘Ksenu’. Copt ‘KBC Tamic’ neMOHCTpy€e BUCOKY BpoKaitHiCTh 5,19 T/ra,
o miakpimieHo 3HagHo0 Macoro 1000 3epen (48,8 r) Ta BIAMIHHOIO CTIMKICTIO JO BHJIATAHHS i
xBopoO (omiHku 9 0GaiiB), ajge MpU LLOMY Ma€ BITHOCHO HU3bKuil ywmict Oinka — 10,7 %. Ha
NpOTHBAry, CcopT ‘ABaJIOH’ XapakTepu3yeTbcsi HaWBuimM ywmictom Oinka (14,0 %) Ta
HU3BKOPOCIICTIO (48 ¢M), 1110 POOUTH HOTO MIHHKUM JJIsI KOPMOBHUX IIUJIEH, X04a HOro BereTaminHui
nepion mosmmid (91 mo6a B perioni [lomicest). Copt PXKT Ilnaner’ BUPI3HAETHCS BHHSITKOBOIO
SKicTIO 3epHa 3 Macoro 1000 3epeH 55T Ta BHCOKOIO CTIHKICTIO JO TPOPOCTaHHS B KOJIOCI
(9,7 6ama). ‘KBC Kpicci’ mpexacraBnsie 30amaHcoBaHuii TuUn 3a BpokaiHicTio (4,81 T/ra) Ta
KOMIUIEKCHUM  iMyHITeTOM TipoTn XBOopoO (89 6amiB). Copt ‘Cb Ckope’ BUPI3HIETHCS
MOTEHIIIHOI0 BpokaiHicTio (7,9 T/ra) 1 moOporo criiikicTio mo BuisranHs (9 OamiB), Tomi sK
‘KBeHu’ meMOHCTpy€e 3HAYHYy TapaHTOBAaHUU MPUPICT ypoxkaitHocTi (+4,3 T/ra B perioni Jlicocteny),
10 CBIIYMTH PO HOTO BUCOKY CTaOiIbHICTb.
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ANHAMIKA HAKOIIMYEHHS ITNITMEHTIB XJIOPO®DLJIIB A TA B
Y JIMCTI HYKPOBUX BYPAKIB PI3BHOI'O TEHETUYHOI'O IOXO/’KEHHSA

S1. B. MaH310K, acmipaHT
Incmumymy 6ioenepeemuunux Kynomyp i yykposux oypsaxie HAAH, m. Kuig

®oTOCHHTE3 — MPOIEC CHHTE3Y OPTaHIYHHUX CIIOJYK 3 BYIJICKHCIIOTO Ta3y Ta BOAM 3 BUKOPHUC-
TaHHSAM €Heprii cBiTIa M 3a ydyacTio XJOpoQily 3 BUIUICHHSM KUCHIO SIK MOOIYHOTO IMPOAYKTY.
[Ipomiec poTocuHTE3y 116 OCHOBHMI MIJISX HAAXOMKEHHS eHeprii coHIls B 6iocdepy, OnuH 3 HallBax-
JMBILIMX YMHHHKIB Y MPOIECi PO3BUTKY POCIH, aKe CaMe Bijl HbOTO 3aJICKUTh YTBOPEHHS OpraHiy-
HUX CHONyK Ta (opMyBaHHS MaiOyTHHOro Bpokaro [1]. 3arajpbHe HAKONMHMYEHHS CyXOi MacHu
POCIIMHM TAaKOX 3aJICKHUTh BiJl IHTEHCUBHOCTI (DOTOCHHTE3Y, BMICTY XJIOPO]1IiB, PO3MIPY JUCTKOBOL
noBepxHi. [IpoTe ¢poTocuHTE3 HEMOKIUBUN O€3 MIrMEHTIB.

[TirMeHTH — 1€ CHONYKH, SIKi BUOIPKOBO MOIIMHAIOTH CBITIO y Buaumii (400—700 HM)
yacTUHI crekTpa. HemormwHeH! AUISHKHA COHSYHOTO CIEKTpa BiJOMBAIOTHCSA, IO 1 3YMOBIIOE
3abapBieHHs nmirMeHTa. Hanpukian, 3ei1eHuit mirMeHT xJopodisl HorIMHAE YepPBOHI 1 CHHI IPOMEHI,
TOZI 5K 3eJIeHI BiqOMBarOThCA [2].

Xaopodin — 1e IpUpOAHUI 3eJeHU MIrMEHT, SKUH MICTHUTBCA B KJIITMHAX POCIUH, BOAO-
pocTeit Ta neskux OakTepiii. BiH BiamoBinae 3a 3eIe€HUN KOMIp IUX OPTraHi3MiB Ta Oepe y4dacTh y
nporeci (GoTocHHTE3Y, € MEPETBOPIOE CBITIOBY eHeprito Ha ximiuny. Kinbkicts xyopodiny B
pPOCIHHI 3MIHIOETBCS B TIPOIIEC] Bererarlii, MoCTymoBO 3pocTarouu 10 (a3u UBITIHHSA 1 3MEHIIY-
FOUYHMCH BiJI IBITIHHS 70 KiHI BereTarlii [3].

VY mporeci dotocuHTE3y XJIOpOo(diIM BUKOHYIOTH CKJIaaHI (DYHKINi: TMOTJTMHAHHS CBITJA,
NepeanHs eHeprii, nepenady enekTpoHiB. ['pyma xmopodiniB Bkmodae moHaa 10 mirMeHTiB, 1o
BIIPI3HSIOTBCS IEAKUMHU CTPYKTYPHUMHU OcoOamBoCTsAMU. Halimommupeninn yotupu GopMu XJI0po-
¢inis: a, b, ¢, d.

Xnopodin a — ocobnuBa Gopma xaopodiny, sKa BUKOPUCTOBYETHCS ISl OKCUTEHHOTO (OTO-
cuHTe3y. HalicuipHille norivHae cBIiTIO y (ioIeTOBO-OaKUTHIN Ta OpaH)KEeBO-UYEPBOHIN YacTHHI
CHEKTPY. 3HaXOUTHCS Y BCIX (DOTOCMHTE3YIOUNX OpPTaHi3Max, 32 BUHATKOM OaKTepiil.

Xnopodin b — dopma xsopodiny, OIUH i3 TOMOMIKHUX MIrMEHTIB (POTOCHHTE3Y y BUIIHUX
POCIIMH, 3€JICHUX BOIOPOCTEH Ta €BIVICHOBUX, a TAKOXK Y IllaHoOakTepiid. [lormmHae cBITIIO mepeBak-
HO B CHHIM YaCTUHI CIIEKTpPa, 1 TOMY Ma€ >KOBTO-3€JICHUIN KOJIIp.

Memor yvboco docnioxncennss Oy0 BUBUEHHS HAKOTTMYCHHS XJIOpOo(dTy @ Ta b B IUCTI IIYKPO-
BUX OYpsKiB Pi3HOT'O T€HETUYHOT'O TIOXO/PKEHHS Ha PI3HUX eTanax BereTarlii.

VY nmocmipKeHHI BUKOPUCTOBYBAIM PI3HI JIHIT IIYKPOBUX OYPSKIB, BKIIOYAIOUN CEIEKIIIHHUN
Mmarepiajl, OTpUMaHUN BiI IUKUX BHUIIB pony Beta L. (B. maritima ta B. patula), a Takox
amOMIKTHYHI TIOTOMCTBA 3 SNTymKiBCbKOT nociigHo-cenekiiiinoi cranmii (F1CC). Excniepument
MPOBOJIMIIA B yMOBaX SNTYMIKIBCHKOI TOCIIAHO-CENEKUIHHOT cTaHil [HCTUTYTY O6i0€HepreTHYHuX
KyJabTyp 1 mykpoBux OypsikiB HAAH (bapcekuit p-H, Binaumpka 00651.) y 3081 [IpaBoGepexHOro
Jlicocteny. [pyHTH cTaHIii — CBiTI0-Cipi, Cipi, TEMHO-CIpi OMi30JIEH] Ta CepeNHBO-CYTIIMHKOBI 3i
BMmicToM rymycy 1,87-2,11 %. I'mubuna rymycHoro ropuszonty — 30-35 cMm. [[ns BU3HAueHHs
KUTBKOCTI XJI0podiTiB OyJin BUKOPUCTaHI CTaHAApTHU30BaHI METO/IH, 110 BKIIOYAIOTh CIIEKTPOPOTO-
METPUYHE BUMIPIOBAHHS €KCTPAKTIB MITMEHTIB 3 JINCTS POCIIHH.

BuzHaueHHs KiJIbKOCTI MIrMEHTIB XJ10po(ily @ Ta b IpOBOJMIM Ha PI3HUX €Tamax BereTauii poc-
JIUH, TTIOYMHAIOYN 3 YEPBHS, KOJIM IHTEHCUBHICTh (DOTOCHHTE3Y JOCATAE MIKOBUX 3HAUYEHBb. Y UYEPBHI
KUTBKICTB XJI0podity a BapitoBana Bif 1,01 mr/r y 3paszka 22-143-14C no 1,81 mr/r y 22-136-2UC Al,
a xyiopodiy b — Bix 0,70 mr/r y 22-184-14YC A10 mo 0,90 mr/r y 53-17/1 O-tum Ne 2 (BITZCC).

VY nunHI KUIBKICTh XJI0podiny a 30uIpmmMIack, 1 BXe craHoBuia Bifg 1,85 Mr/r y Bapianty
22-185-UC IF1 mo 2,35 mr/r y B. maritima % O-tunm Ne 1 (BITACC), a xnopodiny b Big 0,83 mr/r
22-185-UC IF1 nmo 1,35 mr/r y 22-200-24C A 10.

Haiipumni 3HaueHHs XiopodisiB y 3pazkax OyJsio 3adikCOBaHO y cepIiHi: XJopodil a — BiX
HaltHWk4oro 3HadeHHs 3,05 mr/r y B. maritima x O-tun Ne 1 (BIIJICC) no naiiBumoro 4,05 mr/t y
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22-133-14C, xnopodin b — Bix 1,00 mr/r y 22-146-14C A9 (R+21) o 1,65 mr/r'y 22-200-24C A 10.

Hanpukinmi Bereranii (BepeceHb) KUIBKICTh XJIOpo(dily a 3HMXKyBanacs 10 3HAYCHb Bif
2,05 mr/r y 22-184-34C no 3,78 mr/r y 22-184-34UC, a xnopodiny b — Bix 0,95 mr/r y 22-184-34C,
1o 1,30 mr/r y 53-17/1 O-tun Ne 2 (BITJICC). dns xontponsHoro Bapianty (14841 BITACC 2-9
[Toxinns) y KiHmi Bererarii BMicT xsopodiry @ cranoBus 2,99 mr/r, xinopodiny b — 0,99 mr/r.

OTtpumani pe3yJabTaTd CBiAYATh PO 3HAYHY 3AIEKHICTh KUTBKOCTI XJIOpPO(1Ty B JIHCTI IyKpO-
BHUX OypsiKiB BiJl (pa3u Bererallii Ta TeHETHYHUX 0COOIUBOCTEH pociuH. HaBuII MOKa3HUKH HAKO-
MUYCHHS] TITMEHTIB CIIOCTEPITaiucs B CEpIHi, IO BiANOBIJA€ MIKOBUM 3HAYCHHSM (OTOCHH-
TETUYHOI aKTUBHOCTI. 3HW)KEHHSI BMICTY XJIOpo(duTy B KIHII Bererarlii, HIMOBIpHO, OB ’s3aHe 31
CTapiHHIM JIUCTS Ta 3MEHIIEHHSAM (OTOCHUHTETUYHOI aKTUBHOCTI. Pe3yabTaTi MOXKYTh OYTH KOpPHC-
HUMH JUTSI TIOAQIIBIIOT ONTUMI3AIli CEJIEKIIIHHUX MPOTrpaM Ta MOJINIIeHHS (OTOCHHTETHYHOI eek-
TUBHOCTI B YMOBaX Pi3HOTO T'€HETUYHOTO TTOXOKCHHSI POCITHH.

O1xe, HAKOMUYCHHS XJI0podiay a Ta b B JIMCTI MYKPOBUX OYpsKIB 3aJeKHUTh B (a3u Bere-
Talil Ta TeHETUYHUX XapaKTEPUCTUK pociuH. Haiibinble HaKOMUYeHHs [UX MIrMEHTIB CrocTepi-
Ta€ThCsl B CEPIHI, IO BIAMOBIIAE MIKOBUM 3HAYCHHSIM (DOTOCMHTETHYHOI akTHBHOCTI. OTpuMaHi
pe3yNbTaTH MalOTh MPAKTUYHE 3HAUEHHS JUIS BJIOCKOHAIIEHHS METOJIB CEJEKIlii Ta MiJBUIICHHS
e(heKTUBHOCTI (DOTOCHHTE3Y B I[yKPOBUX OYPSIKIB.

Jlireparypa
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AOBIP I'BPU/IB KYKYPY/I3U
3A IHIEKCOM E®EKTUBHOI TPOAYKTUBHOCTI

M. B. Kauan, marictp 1-ro poky HaBuantus, B. JI. 2Kemoiiga, kanauaar c.-T. HayK,
B. A. Mokpi€nko, kaunuaar c.-r. Hayk, P. O. Cnpsiaxkka, 1oktop dinocodii

Hayionanvuuil ynisepcumem 6iopecypcis i npupoodoxkopucmysants Yrpainu, m. Kuie

Crabinizaris BUpOOHULTBA 3€pHA KYKYpPY/A3H HEMOKJIMBA 0€3 KOMIUIEKCHOTO BpaxyBaHHS BCiX
KJIIMaTUYHUX Ta arpOTEXHIYHMX YMHHMKIB. 32 JaHUMHU BITUYM3HAHUX Ta 1HO3EMHHMX BUEHHMX, YacTKa
ribpuna cranoButh 50 %, arporexniku — 20 %, moroguux ymoB — 30 %. BmpoBamkenHs y
BUPOOHUIITBO CyYaCHHUX T10pUIIB KyKYPYI3U Ta 30HAIbHUX 1HHOBAIIMHUX TEXHOJIOT1H BUPOIIYBaHHS
J1aJI0 3MOTY 3a OCTaHH1 POKH IiJBUIIUTH BPOKaiiHiCTh KynbTypH Ha 15-20 %.

Memow Hawux Oocnioxcens Oyn0 ONTHMI3yBaTH M00ip TIOpUAIB KyKypyA3u 3a IHIEKCOM
iXHBOT MPOMXYKTUBHOCTI. JloJaTKOBUM 3aBIaHHSAM OyJIO BCTAHOBHTH JUHAMIKY BOJIOTOBiIIadi 3epHA
SK OJIHOTO 3 KJIIOYOBHX IIOKa3HUKIB, IO BIUIMBAIOTh HA KIHIEBUM I1HJAEKC €()EKTUBHOCTI Ta
€KOHOMIUHY JOLIbHICTh BUPOILLYBAHHS TOTO UM iHIIOTrO ridpua.

Hocnimxenus npopoaunun B ymMoBax CTOB «VYpoxkait» (3BeHHTropojchkuii p-H, Uepkacbka
00i1.). TpyHTOBI Ta KIIMaTM4YHi YMOBM TOCIOAAPCTBA IIIJIKOM CHPHUATIWBI [JIsi BUPOLLYBAaHHS
KYKYpyA3u Ha 3€pHO. Y TOCIOAApCTBI KyKypy/a3a BupomyeThess Ha 1o monan 1000 ra. ITociBaa
mioma — 150 M2, o6mikoBa — 60 M2, Inmekc Jlenra, a6o inmekc eeKTHBHOI MPOTYKTUBHOCTI, €
MMOKAa3HUKOM, SIKHH J1a€ 3MOTY OI[IHUTH TPOIYKTHUBHICTh TiOpHAa KYKypya3u 3 ypaxyBaHHSIM
YpOKalHOCTI Ta 30MpalIbHOI BOJIOTOCTI 3€pHA, OCKUIBKHM HaJMIPHA BOJIOTICTh MOTPeOy€ 101aTKOBUX
3aTparT Ha CYIIIHHS, IO 3HM)KYE€ €KOHOMIUHY e(eKTHUBHICTh. J[o cxemMu mocmigy OyJio BKIHOYEHO
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MEePCIEKTHBHI T10puan KyKypya3u — ‘Asike’, ‘Makkcanis’, ‘Jlinekke’, ‘dyomikke’, ‘Biakkc’, ‘JIKC
4795°, ‘Hoemikc’ komnaniii «<RAGT» ta «Bayer».

Ycra"oBneHo, 10 Ti0puan 3 OUTBIIOK BenunHO DAO MarOTh BUIIMN FreHETHYHUN TOTEHITIAI.
Ha mnouaTkoBHX eramax opraHoreHesy B cepenHbopanHix riopuais 3 (PAO 210-290) cmocre-
pITa€EThCS IHTCHCUBHIMIUK PO3BUTOK aCHMUTALIIMHOI TMOBEPXHI, 110 3YMOBJIEHO iX MOP(OJIOTTYHIMH
Ta 010JIOTTYHUMH OCOOJIMBOCTSIMH, 1 BOHU (hOpMYBaJIHM BpOKalHICTh 3epHa Ha piBHI 10,2—11,8 T/ra.
[NOpumm cepeaHBOCTUTIION Ta CEPEAHBOMI3HBOI TPYN CTHUTIIOCTI XapaKTEPU3YBAJIWCS IIBHIAIIAM
HApOCTaHHSAM aCUMIJIALIMHOT moBepXHi pu HacTaHHI (Ga3u 11—13 nHUCTKIB 1 B KIHIIEBOMY pe3yJIbTaTi
dhopmyBanu BpoxaitHicte 12,4-14,4 T/ra Ta 16,6 T/ra (‘Hoewmikc’).

['opuan i3 3yOOBUAHUM THUTIOM 3€PHIBKH XapaKTEPU3YIOThCS MIBUAINIOK BOJOTOBIAAAYCIO i
4ac JI03piBaHHS.

HaligouinpHIMM 3 €KOHOMIYHOTO TMOTJISIAYy € BHUPOIIYBaHHS CEpPEeIHbOPAHHBOTO Tibpuaa
‘Maxkkcanisa’ (PAO 250) 3 ingexcom edexktuBHOCTI 0,6, TOI SIK 32 BUPOITYBaHHS CEPEIHBOITI3HBOTO
‘Hoemike’ (PAO 420) Bin cranoBuB 0,49, 1m0 CBiAYUTH PO 3HAYHI TOJATKOBI BUTPATH HA MicCIs-
30upanabHy T0POOKY.

®OPMYBAHHA ®OTOCUHTETUYHOI'O ITIOTEHIIAJTY KAPTOILJIT
3AJIEXKHO BIJ BIVIUBY BIOCTUMYJIATOPIB TA BIO®YHI'THHU/AIB
3A OPTAHIYHOI CUCTEMHM YJIOBPEHHS

P. B. HeBrog, acnipant, H. A. 3axapuyk, kanaunaT 0i0J1. HayK
Incmumym kapmonnapcmea HAAH, cen. Hemiwaege

3a cydyacHHX yMOB €KOJIOT14HO 30ajaHCOBaHE BEICHHS TOCIOapCTBa B arpolieHo3ax Ha0yBae
aenani Oibmioro 3HadyeHHs. KioyoBy yBary JOCHITHHUKH MPUAUISIIOTH PO3POOJIEHHIO Ta BIIPOBAI-
KEHHIO CUCTEM YyJ00peHHs, 1110 0a3yI0ThCs Ha BUKOPUCTAaHHI O10JIOTTYHHMX 3ac00iB iHTEHCH(IKAITi.
BinHOBNIEHHS MOTEHUIWHOI POMIOYOCTI IPYHTIB IIISAXOM IX HACHYEHHS OPTaHIYHOIO PEUYOBHHOIO
CUACPATLHUX KYJIbTYp (3€l1eHHX T00pWB), 3acTOCYBaHHS MOOIYHOT MPOAYKII POCIWHHUIITBA
(comomu, cteben Ta iH.), Opra”iuHuX A00puB (THOIO, Oiorymycy, Topdy, KOMIIOCTIB) Ta BUKOPHC-
TaHHs 010JIOTIYHOTO a30Ty € OCHOBOIO BUPOIIYBAHHSI €KOJIOTIYHO YHCTOI Ta BUCOKOSKICHOI ITPOTYK-
1ii. bioctumyssTOpPH B CHCTEMaxX OPraHIYHOTO 3eMJIEPOOCTBA TaKOX HE € JPYTOPSIHUM 3aCOOOM.
Bonu yacTo iHTErpyroThCsl B IPOrpaMH KHUBJIEHHS B OPraHIYHUX KapTOIUITHUX TOCIOAAapCTBAX, 11100
MOKPAIIUTH PICT KOPEHIB, MOTJIMHAHHS MOKUBHUX PEUOBHH Ta JIOTIOMOITH KYJBTYpPi MEPEHOCUTH
CTPECOB1 YMOBH HaBKOJIMIIIHBOTO cepefoBuina [1, 2].

3a pganumu JlocnmigHoro IHCTHTYTY oOpraHidyHoOro cinechbkoro rocmonapctBa FiBL, Tpamu-
MIMHUMH JIiIEpaMH y CBITI 3a TUIOMIAMH TIiJ] OPTaHIYHUMH KyJIbTypamu € ABctpais (22,7 MiH ra),
Aprenrtuna (3,1 min ra), CIHA (2,0 M ra). 3aranom y €C nonan 9 mutH depm, 3 Skux npuOIn3HO
1 MITH criemiami3yeThCsl Ha BUPOIyBaHHI KapTorii. Cepesl THX, XTO BUPOIIYE 1€l BUJI MPOAYKIIII,
nuie 25 tacsd ¢pepM IeKIapyoTh BUPOIYBaHHA OpraHiuHuM crocoOom. Lleii moka3HUK CBIAYUTH
Ipo Te, 10 OpraHiuHa KapTOoIUIs BUPOILyeThbes nuiie y 2,5 % rocnonapcts. Haii0inbiie opraniqHoi
KapToIuli BUpoIIyeTbest B ABcTpii — 25,6 % [2, 3].

[lin opraniyHHMi HampsM CUIBCHKOTOCIIOAAPCHKOTO BUPOOHUIITBA B YKpaiHi, 3a HasBHUMU
CTaTUCTUYHUMHU JaHUMH, cepTudikoBano 421 tuc. ra yriap. 3a UM NOKa3HUKOM YKpaiHa mocizae
20-te micre y cBiTi. OCHOBHI TUTONTI BITYM3HSIHUX OPTaHIYHUX CiJIBTOCITYTib 3aisiHI M1 BUPOIILY-
BaHHS 3€pHOBHX (IIICHHUIS, STUMiHb, KyKypya3a) — 197 tuc. ra. Ilig omiiiHi KyJIbTypH — COHSII-
HUK 1 pirak — BiaBeaAeHO 67 Tuc. ra. [lnomi mig opraHivHUMH OBOYaMH TEPEBUIIYIOTH § THC. Ta,
OpraHiyHoI0 Kaprorero — 1,2 Tuc. ra (1eB’sTa Mo3ullis B pEHTUHTY CBITOBUX BUPOOHUKIB) [5].

Peanizariss HaykoBO 0OTPYHTOBAaHUX CUCTEM YAOOPEHHS y BUPOOHMUIN MPAKTHII CIIPSIMOBaHA
Ha TiABUIICHHSA €()EeKTHBHOCTI OPraHivHOTO 3eMJIepoOCTBa, 30€pEeKEHHS IPYHTOBOI POJIOYOCTI Ta
€KOJIOTIYHY CTaOlIBbHICTh arpojaHAmadTiB.

Kaprorist He € JIerkoro KyJIbTYpOIO JJIsl BUPOIIYBaHHS B CUCTEMax OPraHiuHOTO BUPOOHHIITBA.
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Cepen (daxTopiB, MO OOMEXYIOTh BPOXAWHICTh KapTOIUI, BUPOIIECHOT B CHCTEMaX OPTraHIYHOTO
BUPOOHMIITBA, HAUMOMIMPEHINIMMUA € Ae(IIUT MOKMBHUX PEUOBMH y TIPYHTI Ta OOMEXKEHHS Ha
BUKOPHUCTAHHS MECTUIUIIB. TOMYy METOI0 HAIMX JOCTIIKEHb OyJI0 BUBYCHHS BIUIUBY CYMICHOTO
3aCTOCYBaHHA pi3HUX (OHIB yHAOOpeHHs, OloCTUMYIATOpIB Ta OiopyHrinuMaiB Ha (HOpMyBaHHS
JIUCTKOBOTO arapary, YACTO1 MPOTyKTUBHOCTI (POTOCHHTE3Y Ta YPOIKAMHOCTI KapTOILIi.

Hocnimpkenns nposenwin y 2023-2025 pp. y paMKax CTallioHapHOTO JOCIiY, 3aKJIaIeHOTO B
YOTUPHUIIUIBHIA ciBo3MiHI [HCTHTYTY KapromusipctBa HAAH i3 TakuMm d4epryBaHHSM KyJbTYDp:
1) monBiitHMIA cuaepanbHUiA ap (Tipyulls 6ia); 2) KapToris; 3) )KUTo 03uMe; 4) oBec.

[pyHTOBO-KIIIMATHYHI YMOBH JOCIiAHOI HiISHKM BiANOBIiJAIOTh TUIIOBHM XapaKTEPHCTHKAM
HOJCHKOT 30HM YKpainu. [pyHT — JepHOBO-MIA30UCTHI CyIilanuii. YMICT TyMyCy B OPHOMY
mapi cranoBuB 1,4 %, a30Ty jerkoriapoiizoBaHoro — 98 mr/kr, pyxomoro ¢ocpopy — 72 MI/KT,
ooMmiHHOro Kamito — 100 Mr/kr. YMICT KaJabIlio 1 MarHiro ctaHoBuB Bigmosiguo 4,4 ta 0,5 mr/100 ¢
IPYHTY; TiApOIiTHYHA KUCIOTHICT — 1,97 Mr-exs/100 r; pH 5,6.

[TonmpoBi MOCHIIN 3aKIAIEHO 3 CepPEeTHHOPAHHIM COPTOM KapToruii ‘MupociiaBa’ y TpUpa3oBOMY
MMOBTOPEHHI 3T1IHO 3 METOAUYHUMHU peKoMeHmamisiMu [6]. OOikoBa Iuioma OJHI€l TUISTHKH —
45 m?. TlonboBuit TpudakTopHuii KocHia OyNo 3aKIaaeHO METOIOM PO3NIEIIEHUX OIOKiB. Y cXeMy
JOCIi Ty OyJIo BKJIIOYEHO Taki BapiaHTu: ¢pakmop A — Do 1 (koHTpONH 1) — MOABIWHUN cuaepaT
ripunii 61101 3 HaCTYIHOW KHoro 3apo6koro; ®oH 2 (KOHTpPOIb 2) — MOABIHHMIA cuaepar Tipuuili
oimoi + 40 T/ra mepernoto BPX; ¢axkmop B — OGionpenapatu: 1 — biorpan, 2 — biorpan +
StimPure AA Liquid, 3 — StimPure AA Liquid, 4 — T'ymidina, 5 — VIT-ORG VG; gpaxmop C —
olodynrinmau Mikoxenn 1 diToxen.

Bynb-skuif TEXHONOTIYHMIE 3aXiJ BUPOUIYBaHHS KapTOIUli Mae OyTH CIpPSIMOBaHHMH Hacam-
nepes Ha TOKpaIIeHHS YMOB IMepediry mpoieciB poToCHHTE3Y, Bl €PEKTUBHOCTI SKUX Oe3roce-
PEIHBO 3ANEKHUTh PIBEHb YPOXKAMHOCTI KyIbTypH. OCHOBHUMH MOKa3HUKAMH 1HTEHCHUBHOCTI (OTO-
CUHTETUYHOI JiSTILHOCTI € TUIOIIa aCUMIJISALIMHOI TOBEPXHI JIMCTKIB, BMICT Y HUX (DOTOAKTUBHHUX
MIrMEHTIB, epeyciM XJIopodiiy, a TakoK (POTOCUHTETHYHHUM MOTEHIia)l pociuH [7, 8].

Sk cBiq4aTh pe3ysbTaTH HAIMX JOCIIKEHb, IUIONIA JIUCTKOBOI TMOBEPXHI 3MIHIOBAJIACh Bij
¢axTopiB, Akl BuBYanu. 30kpema, Ha ¢oHi | (moaBiiHUI cuaepaT ripuuii 6i5101) y KOHTPOIBHOMY
BapiaHTi (6e3 3acTocyBaHHs OiompemnapariB Ta O10(QYHTINHAIB) BiA3HAYEHO HAWMEHIIY IIJIOILY
ACUMUIAIIIHOT MOBEpXHI BIPOAOBXK YChOTO IEpiOAy BereTamii, sika cKiajaiga y Hepiol CXOJIB
3,4 THe. M?/ra Ta jmocsrala MakCHMAJIbHOTO 3Ha4eHHs 27,6 THC. M’/ra y ¢a3il «3eleHoi AToan».
3acTrocyBaHHsS OIOJIOTIYHUX PETYJATOPIB pOCTy Ta OlOQYHTIIMIIB CHPUSAIO 3POCTAHHIO IUIOII
acUMUIAIMHOI ToBepxHi. He3anexxHo Bim 0610CTUMYNISATOPIB, BUIII MOKA3HUKK OyJ0 BIIMIUEHO 3a
BUKOpUCTaHHA mpenapaty Mikodenn. 3araiom y ¢asi CXOAiB IUIONIA JIMCTKOBOI IMOBEPXHI 3a
3aCTOCYBaHHA CTHMYISTOpPIB poCTy BapiroBana y ¢asi cxomis y Mexkax 3,6—4,5 Tuc. m*/ra,
oyronizanii — 16,5-18,1 tuc. m*/ra, kBiryBanHs — 27,1-29,6 Tuc. M*/ra, «3eneHOi ATOIM» —
29,1-33,3 tuc. M*/ra, mouyaTky BigMHUpaHHA KaprormmHHS — 20,9-22.8 Trc. M%/ra. Ha ¢omi 1
HAWBUIMI MOKA3HUK TUIOMII JMCTKOBOI MOBEPXi BIJ3HAYEHO 32 BUKOPUCTAHHS OlOCTHUMYISITOpA
VIT-ORG VG Ta 6iodynrinuay Mikoxenn y $asi «3eIeHoi sroauy», Mo cTaHoBUB 33,3 Tuc. mM2/ra.
VY pasi 3actocyBaHHs Oio¢dyHrinuay PiTOXenn IUIoIa JUCTKOBOI MOBEPXHI OyJIO JEI0 HIXKYOIO
MOPIBHSHO 3 MpenapaToM MiKOXeJI, TPoTe TEHASHITIS 10 11 3pOCTaHHS 32 BUKOPUCTAHHS 010CTUMY-
JSATOPIB POCTY HE3AIEKHO BiA (pa3u pocTy il po3BUTKY 30epirasiach.

Bumumy nokazHuKaMu 11011 (POTOCHHTETUYHOTO amapary BIIPOJOBXK IEpioay BereTarrli
XapaKTepu3yBaIMCh POCIMHU COPTY ‘Mupocnasa’, siki BUpoLTyBaiu Ha ¢GoHi 2 [oBiiiHMIA cuaepar
(ripumnns 6ima) + mepernin BPX 40 1/ra]. ¥ xoHTpoapHOMY BapiaHTi IUIONIA JTUCTKOBOI MOBEPXi
3pocraina Ha 4,7-20,6 % 3anexxHo Bix (a3u pocTy il pO3BUTKY MOPIBHSHO 3 aHAJIOTIYHUM BapiaHTOM
dony 1 i cranosuna 4,1 Tuc. M>/ra y ¢asi cxonis, 17,2 — 6yronizamii, 27,3 — kBiTyBaHHs, 28,9 —
«3enenoi sroau» Ta 20,1 Tuc. M*/ra 'y hasi moyaTKy BiAMUpPaHHS KAPTOIIHHHS.

Crnin 3a3HA4YMTH, 110 IHTCHCUBHIIIE 301IBIICHHS TUIONI JIMCTKOBOI IMOBEPXHI BIIOYBAJIOCH Ha
MMoYaTKy BereTarlli y MixkdasHuil mepioa cxoau — OyToHi3alis Ha GoHI BHECEHHs O10(pyHTIIHIY
Mikoxenmn i 3pocTana 3a 3acTocyBaHHs Giomenapatis: biorpan — 3 4,9 o 18,1 Tuc. m*/ra; biorpan
+ StimPure AA Liquid — 3 4,9 no 18,5; StimPure AA Liquid — 4,4 no 17,9; I'ymiding — 4,7 no 18,2;
VIT-ORG VG — 3 5,0 g0 19,8 tic. M%/ra. MakcHMaabHUX 3HAYEHb ACHMIIALIHHA MOBEPXHS
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nocsirana y ¢asi «3eleHoi sroan» 3a BukopuctanHs Oiompenapaty VIT-ORG VG y pasi 3acrocy-
BaHHs 5K GiopyHrinuay Mikoxenn — 34,6, Tak i ®itoxenn — 32,4 tuc. M*/ra.

He MeHm BaxiuBe 3Ha4eHHS Y (OpMyBaHHI BPOXKAal0 KapTOIUI HAJEKUTh YUCTIA MPOIYyK-
tuBHOCTI (poTocuuTedy (UIID) sik mokasHHMKa poOOTH (HOTOCHHTETHYHOIO amapary He JIUIIe 3a
010METpUYHMMH TOKa3HUKaMH, a ¥ 3a KIJIBKICTIO Ji0 aKTUBHOTO (PYHKIIOHYBaHHS JIMCTKOBOTO
amapary [9]. Lleil moOka3HUK POCIMH KapTOILII 3MIHIOBABCs 3aJE€KHO BiJ iX (a3 pocty i pO3BHTKY
Ta TOCHIKYBaHUX (DaKTOpiB. 30KpeMa, y CEpeTHbOMY 3a BETETAIlITHUI TIEP10/T TUCTKOBA MOBEPXHS
y KOHTPONIBHOMY BapiaHTi GoHy 1 cuHTe3yBana 6,5 r/mM? 3a 100y Cyxoi PEYOBHHH, 3aCTOCYBAHHS
6ioctumynaTopiB copustio 30imbiieHH0 YIID 3a BukopucranHs Mikoxenmy Ha 13,8-41,5 %,
®itoxenmy — 10,8-37,0 %. 3aranom Ha ¢oni 1 HaliBunmii nokasuuk YP®D Big3HadueHo y BapiaHTi 3
BUKOpHCTaHHAM GiocTumynsatopa VIT-ORG VG Ta 6iodysrimuny Mikoxenn — 9,2 r/mM*/100y.

Ha ¢oni 2 [moasiitauii cuaepar (ripunus Oina) + neperniii BPX 40 1/ra] y koHTpossHOMY
BapianTi BiaMiueHo mokasuuk UIID 7,4 r/m?. Haii6Ginablni TeMImu CHHTE3y CyXoi pedoBMHH Oyiu
XapakTepHUMH ISl BapiaHTy i3 BUKOpucTaHHAM Oioctumynstopa VIT-ORG VG 3a BHeceHHS 5K
Mikoxemmn, Tak i @itoxenn — 10,0 Ta 9,5 r/m* 3a 106y BiAMOBiNHO.

Bumuit piseras UMD — Bix 9,7 no 12,8 Ha doni 1 Ta Big 10,8 go 13,8 F/M2/£[06y Ha GoHi 2 —
CIIOCTEpIraian y mepios «CXoau — OyTOHI3allish», 0 € 3aKOHOMIPHUM, BPaXxOBYIOUH JOCHTH 3HAY-
HUM BIUITMB MaTEPUHCHKO1 Oynb0u. Y mepion Bix OyTOHI3aIlli 10 MAaCOBOTO KBITYBaHHSI BCTAHOBJICHO
3HMKEHHS YHCTOi MPOAYKTUBHOCTI (GoTOCHHTe3y 10 Mex 8,1-12,1 Ha doni 1 Ta 9,3-12,9 r/m? 3a
100y Ha ¢oni 2. Bix KBITYBaHHS 10 «3€J€HOI SATOIM» YTBOPEHHS CyXOi PEYOBHMHU KOJIWBAIOCH Y
Mexax Bin 7,4 mo 11,2 /m° 3a no0y Ha ¢oni 1 ta Big 8,0 1o 11,9 Ha doni 2. YV nepion Bia «3emeHOT
ATOJM» 10 TIOYAaTKY BiIMHUpPAHHS KapTOIUIMHHS NokasHUKU YIID Oynu HalHMKYMMU Ta BapiloBaH
Ha (oHi mojpiiiHOro cmjepary ripummi 6imoi B Mexax 6,2-9,6 r/mM%/106y, Ha (oHi mojBiitHMi
cunepar (ripuuns 6ina) + neperniii BPX Big 7,2 y komrtponi o 10,5 r/m*/no6y y BapianTi 3
BuKkopuctauaMm 6ioctumyisitopa VIT-ORG VG ta 6iodyHrinmny Mikoxen.

3aBeplIabHUM TIOKa3HUKOM, SIKM XapakTepusye e(eKTHBHICTh MEBHOI TEXHOJIOrii abo
OKpeMoro ii eIeMeHTy, € BpOXKalHICTh. 3a pe3ynbTaTamMu aociimkens (2023-2025 pp.) ycTaHOB-
JIeHO, 10 B cepeanbomy Ha ¢oHi 1 (daktop A) ypoxaitHicTh cTaHOBMIA 22,3 T/Ta Ta GoHI 2 BOHA
3pocTana Ha 5,3 T/ra, mo ctaHoBujIo 27,6 T/ra (pUCYHOK).
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bioctumynstopu (dhaktop B) Ta Olodynrinmmu (daktop C) MO3WTHBHO BIUIMBAIA Ha
BPOXaMHICTh KapToILIi: npupict craHoBuB Bif 0,7 mo 3,3 1/ra Ha ¢oni 1 ta Bix 1,0 1o 4,7 1/ra Ha
¢oni 2. HaiiBumioro BpoXkaifHICTIO XapakTepu3yBaiaucs Bapiantu (Gony 2 3a Bukopuctanas VIT-ORG
VG Ta 6iodynrimuny Mikoxemn — 32,3 1/ra, biorpan + StimPure AA Liquid + 6iodyHrinumy
Mikoxenmn — 31,8 T/ra, mo nepeBuirye KoHTposb Ha 17 Ta 15,2 % BiAMOBIIHO.

JlucniepciiHuil aHali3 OTPUMAHUX Pe3yJIbTaTiB MOKa3aB, 110 HAa (OPMYBaHHS BPOXKAMHOCTI
Oynp0 kaproruti B cepeanboMy 3a 2023-2025 pp. HaiOiIpmmil BB MaB (GoH yaoOpeHHs (A),
gacTka sikoro craHomia — 30,4 %, 6iodyrrinuan (C) — 25,7 %, 6ioctumynsaropu (B) — 16,3 %,
B3aemoniss ¢ony 1 6iopynrimuais (AC) — 10,4 %, 6ioctumynaropis 1 6iodpynrinuais (BC) —
7,2 %, ¢dony i GioctumynsatopiB (AB) — 6,9 %, copTy, CTpOKIB CaZiHHS Ta PEryJiaTOpiB POCTY
(ABC) —3,1 %.
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