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MoctaHoBKa npoGnemMnu. PopmyBaHHA BpPOXKAVHUX
BIACTMBOCTEW HACIHHA NOMbOBKX KynbTyp, B T.4. i eHepre-
TUYHMX BiOOyBaeTbCA Nia Aieto abio-, 6iOTUYHUX Ta aHTpPO-
noreHHMx YmHHukiB [1]. OcTaHHi, JOCTaTHBO MIpoto pery-
NbOBaHi 1 MOXYTb BUCTYNaTW Ji€EBUM 3aX040M MOSMLLEHHSA
BPOXanHWX BNacTUBOCTEN HACIHHS.

Y TexHonorii BMpOLLYBaHHs npoca npyTonogibHoro
BM3HaYanbHUMK erneMeHTaMu y popmMyBaHHi BPOXaNHOCTI
HacCiHHA € LUMpUHA MXPSIAAs, @ TakoX 3aCTOCyBaHHS CuC-
Temn yoobpeHHs. BukopucTaHHs JaHuX 3axofiB Ha HaciH-
HEBUX MOCIBaX 3anexuTb Bif I'PYHTOBO-KMIMATUYHOI 30HU
Ta 06paHoro Ansi BUPOLLYBaHHA CopTy [2—4].

[MpoBeaeHi KOMMMEKCHI JOCTiAXKEHHSA B YyMOBax YKpaiHu
3acBigyylOTb  HEOOXIOHICTb  ypaxyBaHHs  afanTUBHMX
BMaCTMBOCTEN COpPTIB Mpoca MpyTonodibHOro, enemeHTiB
CTPYKTYpWU BpOXak Ta EKONMOTiYHUX YMHHWKIB Npu arpo-
TEXHOMOorii BUPOLLYBaHHA KynbTypu Sk Ans 6iomacwu, Tak
i 3a4Na OTPMMaHHA HaciHHS [5-7].

HaykoBUi npauoTe TakoX Hag YOOCKOHANEHHSAM
TEXHOIOri BUPOLLYBaHHS, po3pobnsoTe cnocobu niasu-
LLEHHA SIKOCTi HaCiHHA, AOCMIoXKYOTb BAAMB nepeanocis-
Horo obpobneHHs HaCiHHA Ha BpOXalHICTb Npoca npyTono-
ni6Horo, Towo [8-10].

BusHayeHo, wWo Hanbinblw onTuManbHi ymMoBM AnS
npoca npyTonogibHOro MoXHa CTBOPUTU LUMSIXOM Migbopy
afanToBaHUX COPTIB, YAOCKOHANEHHS €MNEMEHTIB TexHO-
norii BUPOLLYBaHHS 3 ypaxyBaHHAM MOroAHUX YMOBW POKY
[11-13]. Y B’A3ky 3 4um, BUB4EHHHA ocobnusocTen hopmy-
BaHHA BPOXaMHMX BNACTUBOCTEN HACIHHS NMpoca npyTono-
[iGHOro 3anexHo Big YMOB BMPOLLYBaHHS MaTepPUHCBKMX
POCNUH HabyBa€e BaXNMBOIO 3HAYEHHS.

AHani3 ocTaHHix gocnimkeHsb i nyonikauin. CninbHUMm
YKpaiHCbKO-HiAepraHACbKMMM OOCHIMKEHHS BU3HAYEHO, LLO
Onst 3abe3neyeHHs [OBroTpMBanoro edgeKTUBHOrO BUMKO-
puCTaHHA npoca npyTonodibHoro HeobxigHO NpoBOAUTH
O6rpyHTOBaHWUI  MEHEKMEHT EHEPrornociBiB  NpPOTAroM
nepmx 2—3 pokis [14]. Npu LUbOMY BCTAHOBIEHO, LLO Hal-
GinbLua BpoXanHiCTb KynbTypu B YKpaiHi JocAraeTbes Yyepes
3—4 poku Big Yacy ciBOU KynsTypu 3 CTabiNbHUM LLOPIYHUM
30iNbLUEHHAM TPeHAY NpoayKTMBHOCTI [15, 16].

3a BMBYEHHSI OCOGNMBOCTEN POCTY N PO3BUTKY POC-
NVH Ta OpMYBaHHS BPOXanHOCTI npoca npyTonoAibHoro

BCT@HOBIEHO OKPEeMi erleMeHTU TEXHOSOril BUPOLLYBaHHS
KynbTypu IO BNNMBaKOTb Ha 1 NPpOAYKTUBHICTL. [na ymoB
Jlicocteny 3axigHoro onTuUManbHUMKW ernemMeHTamu Tex-
Homorii BMpOLLYBaHHS cBiTYrpacy Aanst copty Kems-iH-pok
€ ciBba y TpeTin gekagi KBiTHS 3 rMMOMHOK 3aropTaHHA
HaciHHa 1,0-1,5 cm. Lle gae 3amory otpumaru ypoxamHictb
Ha piBHi 12,9 T/ra [17].

IHWi HaykoBUi o6rpyHTyBanu [18], Wwo Ha AepHoBo-rMe-
NOBUX CynilaHnX r'pyHTax (3 BMiCTOM rymycy 3a TiopiHUm
2,1 %) KoMMneKkcHe 3acToCyBaHHS OpraHo-MiHepanbHOro
yAOOPEHHST pasoMm i3 MiKpOGHVMMUK nNpenapatamu 403BOfs-
H0Tb NIABULNTU BPOXKAMHICTb eHePreTUYHMX Kynstyp. Humm
BMSIBNEHO €(PeKTMBHICTb 3aCTOCYyBaHHSA OpraHiyHux 4o6pnB
(conoma, cupepaT) Ta 0OpobKM HaCiHHA mpoca npyTono-
AiGHOro i pU3oMIB MiCKaHTyCy MiKPOOHVMMMK npenaparamu
MikporymiH abo [lonimikcobakTtepuH. Lla cuctema ygo-
OpeHHs1 3abe3neyye 3pocTaHHSA YPOXXanHOCTI Npoca npyTo-
nogibHoro Ha 14 %, mickaHTycy — Ha 14—16 % y NOPIBHSAHHI
3 TpaguUiiHOK cMCTEMOHD yA06peHHs (rHin + NPK).

MonepenHiMN HAWMMK OOCNISKEHHS BUSIBNEHO BMNMWB
COPTY Ha BPOXaWHICTb HACiHHA. BU3HayeHo, Lo TeHaeHUis
30iMbLUEHHS] BPOXXAMHOCTI HACIHHSA CNOCTEPIraeTbCs 3 KOX-
HUM HaCTYNHWUM BereTauinHum pokoMm. [loBegeHo, LWo Han-
BULLA BPOXaWHICTb HACiHHS y copTiB 3opsiHe, KelB-iH-pok
Ta Mopo3ko ¢opmyBanacs Ha TpeTin pik Beretauii [19].
BcTaHoBneHo, Wwo B ymoBax YkpaiHM Npoco npyTtonofibHe
BMPI3HSAETLCA MNACTUYHICTIO, 3HAYHOK BPOXaMHICTIO Bio-
Macu, mae OOCTaTHbO BUCOKUIA KOEMILEHT PO3MHOXEHHS
HaCiHHA 3a Noro BpoxamnHocTi y mexax 0,22-0,56 1/ra [20].
Ane nociBHi SIKOCTi MOro HaCiHHSA YacTo He3adoBINbHI.

Po3pobka enemeHTiB COPTOBOi TEXHOMOrii BMPOLLY-
BaHHS npoca MpyTonoaiobHoro Ans nowyky AieBMX LUMNSXiB
30inbLUEHHs1 HACIHHEBOI MNPOAYKTMBHOCTI Mae BaXnvBe
3HayeHHs. Apxe, 3rigHo gocnigxeHHsa John J. Brejda, ski
npoBefeHi pasom 3i cnisaBTopamu [21] BM3HaAYEHO, LLO
3aCTOCOBYHOYM a30THE MISKMBIIEHHST MOXIMBO YMNpaBnsTh
nociBaMy Ha OCHOBI OL}iHKM iX CTaHy Ta Yacy 36upaHHs Noro
Ha HaciHHSA. [HwWi BYeHi [22] BuByatoumn coptu Cave-in-Rock,
Blackwell i Pathfinder 3a mixpsgas 20, 60 i 100 cm Ha coHi
pi3Hmx Hopm asoty (90 i 180 kr/ra) BCTAHOBMNN iX KOMM-
NEKCHWI BNMB Ha BPOXaWHICTb HACiHHA. Byno BnsHaveHo,
WO B Mepwmi pik ypoxawn HaciHHa copTy Cave-in-Rock
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cTaHoBMB 268 kr/ra, wo Ha 54 % Tta 40 % Oinblwe, Hix
ONs Apyroro i TpeTboro CopTy BiAnoBigHoO. Ha gpyrun pik
oTpymanu 306inbLlUEeHHs] BPOXAMHOCTI HACiHHSA, BignoBiaHO
copTiB — go 908, 319 i 388 kr/ra. ABTOpamMu BCTAHOBINEHO,
wo Ginblwni BMXig HaciHHA 3abe3nedyeTbcsa Ha nigBuLle-
HOMY ¢hOHi @30Ty 32 YMOBY 3MEHLLEHHS LUMPUHU MKPSAAS.
HanbinbLu NnacTU4HNM 40 YMOB BUPOLLYBaAHHS, 3 BUCOKOH
NPOAYKTUBHICTIO HACiHHA BusiBuBcs copt Cave-in-Rock Ha
2- i 3- pik Beretauii Ha poHi nigBULLEHNX 003 4OOPUB.

IHWi gocnigHMKM BCTaHOBUNK, WO Binblua BpoXarHiCTb
HaciHHA npoca npyTonoAibHoro 3abe3nedyeTbest npu CiBoi
OinbLU KPYMHUM KOHAULINHUM HaciHHSaM [23]. BusHayeHo, wwo
nicnsa 36upaHHsa ypoxkatro HaciHHSA (3 Apyroro poky BereTallii),
MNOro 4OBOAATb A0 NOCIBHMX KOHAMLI, BUAANAYM Bigxoau,
HacCiHHA Oyp’aHiB, HACIHHSA IHLLMX KynbTyp Ta iHWi AOMILLKM.
KoHauuiHe HaciHHA npoca npyTonogibHOro NoB1HHE Bigno-
BiJaTN BCTAHOBNEHUM HOpMaM: unctoTa = 95 %, cxoxicTb —
He MeHLwe 40 %, crnokiv HaciHHA = 50 % [24].

BogHoyac y cydacHux nybnikauisix yKpaiHChKUX HayKoBLIB
He B MOBHIl Mipi po3kpuTe MUTaHHA ocobnueocTelr hopmy-
BaHHS BPOXaWHKX BNAcTMBOCTEN HaCiHHA npoca npyTonozib-
HOrO 3a BMKOPWUCTaHHS OMTUMI30BaHMX €fleMeHTIB TEXHOMOTIT
BMPOLLYBaHHS MaTepuHCBLKUX POCIVH. Bpaxoyroun BuLle-
BUKNageHe Ta 6epyyr 40 yBaru HeoOXiaHICTb 3abesneyeHHs
arpapiiB sIKiCHUM HaCiHHEBMM MaTtepianiom, BUBYEHHSI HAaCiH-
HEBOI MPOJYKTMBHOCTI Mpoca npyTonogibHoro B ymoBax LieH-
TpanbHOI YacTUHKM YKpaiHW Mae akTyaribHe 3Ha4YeHHs:.

MeTta. MeToto pob0TH € BUABMNEHHS ONTMMarnbHUX rpa-
Aauii eneMeHTiB TEXHOMOTIT BUPOLLYBaHHA MaTepPUHCHKMX
POCMWH Ha BPOXaWHi BMAacTMBOCTI HaCiHHS COPTIB mpoca
npyTonoaibHoro.

[Ons  [pocsirHeHHst MeTu Oyno  BUPILIEHO HACTYMHI
3aBOaHHS:

1. BuaHaunTn BpoXamnHiCTb HaCiHHA Npoca npyTonogio-
HOrO Y COPTIB Pi3HOrO MOXOAXKEHHS, 3aNEXHO BiJ efleMeHTIB
TEXHONOTrii BUPOLLYBaHHS KynbTypW;

2. BCTaHOBMTW MIHMMBICTb BPOXaNHWX BNacTUBOCTEN
HacCiHHA JocnigXXyBaHUX COPTIB, 3anexHo Bif YMOB BUPO-
LLlyBaHHSA MaTEPUHCbKMUX POCITNH.

Martepianu Ta MmeToauka gocnigxeHb. [JocnigxeHHs
npoBOAMMM B LEHTpanbHii YacTuHi Jlicocteny YkpaiHw.
Hocnign 3aknaganu 3rigHO 3aranbHONPUAHATUX MEeTOo-
OuK pocnigHoi cnpaeBu .MaTtepianom Ans LOCnigXeHHs
6ynn coptu npoca npytonogibHoro: 3opsiHe, KeliB-iH-pok
i Mopo3ko. EkcnepumeHT — gBo- Ta GaratodakTopHMM,
npoBedeHUn B CTauioHapHOMY [ocridi, WO noegHyBaB
HaCTyMnHi NOCNiJOBHI Aocniav: nepwun Ta Apyrun.

lMepwuti docnid (2015-2019 pp.). Nepenik gocnigxysa-
HUX YMHHWKIB: bakTop A — pOoKM AOCHiAXeHHSs; dakTop b —
TEXHOMNOris BMPOLLYBaHHA Mpoca MpyTonodibHoro Ha
HaciHHA: BapiaHT 1: 3BuyaviHa (3T) — HOPM BUCIBY HaCiHHSA
5-8 «kr/ra (3anexHO BiA KPYNHOCTI HACiHHS), LWMpuHa
mixpaoaa 45 cm i nipkuenenHs nocisis (N,,); BapiaHT 2:
ontumizoBaHa (OT) — BecHsiHa ciBba HaciHHeBOro mare-
piany BW3Ha4YeHO HOPMOK BMUCIBY HaCiHHA (4ns copTy
3opsiHe 5,7 kr/ra, gnsa copty KeliB-iH-pok — 7,6 kr/ra, aAns
copty Mopo3sko — 7,9 «kr/ra) 3a LWUMPOKOPSOAHOrO cnocoby
ciBbu (Mixxpsigaa 60 cm) Ta 3acToCcyBaHHSA BECHSIHOTO a30T-
HOTO MNiOXXMBIEHHSI POCIUH PO3PaxyHKOBO 40300 a30THUX
no6pms (N,;) Ha doHi ocHoBHOro yaobpeHHs Ta (PK),.
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Apyeuli docnid (2020-2021 pp.). MNepenik gocnimky-
BaHWX YMHHUKIB: bakTop A — coptu: 3opsHe, KenB-iH-pok,
Moposko; daktop b — enemeHTV TeXHONOrii BUPOLLYBaHHS
MaTEPUHCBLKNX POCTNH: BapiaHT 1 — 3BUYalHi enemMeHTn Tex-
Honorii BUPOLLyBaHHSA Mnpoca npyTonodibHOro Ha HaciHHSA
(8TBB), BapiaHT 2 — ONTMMIi30BaHi e€neMeHTU TeXHOMOril
BMPOLLyBaHHs1 Mpoca npyTonozidHoro Ha HaciHHs (OTeB).

Y nonboBOMY eKCnepuMEeHTi BapiaHTVW po3MillyBanu
peHOoMI30BaHUM cnocoboM y HOTMPMPA30oBii MOBTOPHOCTI.

Y pocnigax npoBoauny obriku i CNoCTePEeXeHHs 3riaHO
3aranbHOMPUAHATUX Ta creuianbHUX HayKOBWX METOAMK
Ta pekomeHgauin [25-27]. O6nik ypoxaHOCTi NpoBoAWUIN
METOAOM CyLinbHOro obniky, skvn nepepbavae 36MpaHHA
HaCiHHSA i3 BCI€i AiNAHKN 3 KOXHOrO MOBTOPEHHSA Yy nepiog
Moro A03piBaHHA Ha Yac 3aKkiH4eHHs BereTauii pocnuvH [28].
CratuctnyHy obpobky OTpumMaHMX AaHWX MPOBOAMNN i3
3aCTOCYBaHHSIM MeToAy AucnepcinHoro aHanisy [29, 30].

MorogHi yMOBM pOKiB AOCNIfKEHb CYTTEBO Pi3HUMMUCS.
Tak, KinbKiCTb onagiB i cepeaHbOMICSYHI TemnepaTypu
noBiTps Nepiogy NPoOBEAEHHS AOCTIMKEHb Npoca npyTono-
[iGHOro 3MiHIBaNMNCst B JOCUTb LUMPOKKX Mexax (puc. 1-2).

CnocTepexeHHAMN BCTAHOBMEHO, L0 NPOTAroM Bere-
Tauii MaTepyHCbKMX POCMMH npoca npyTonogibHoro (KBi-
TEHb-)XOBTEHb) B OKpPEMi pOKM TpPaBHSA i YepBHHA MicALiB
KinbKiCTb onagiB Oyna 3Ha4yHO BULL@ abo Ha piBHi, @ NpoTS-
roM nunHsA-BepecHs Byna MeHLow HopMu (cepenHbobara-
TOPIYHMX NOKa3HWKIB). BukntoueHHAM Bynu HacTymHi micaui:
yepBeHb 2017 poky, nuneHb 2017 poky, CepneHb i XXOBTEHb
2016 poky B siKi 3a(piKCOBAHO 3HAYHE 3HWDKEHHSI KifTbKOCTI
onagis. CepeaHboMics4YHa TemMnepaTypa noBiTPA NPOTAroM
BereTaLjinHoro nepiogy KynsTypy B OCHOBHOMY Bignosigarna
cepegHbobaraTopiyHMM nokasHukam. Jlvwe okpemi nepe-
BULLEHHSI TemnepaTyp, MOPIBHAHO i3 cepegHiMu 3HayeH-
HAMW BigMiYeHi y KBiTHI 1 TpaBHi 2016 i 2018 pokiB, YepBHi
2019 poky Ta ceprHi 2018 poky.

3a nepiog BMBYEHHS BPOXKaNHMX BNACTMBOCTEN HACIHHSA
npoca npytonodioHoro (2020-2022 pp.) BCTaAHOBMEHO
HaaMipHa KinbKiCTb onagiB, MOPIBHAHO i3 cepefHbobara-
TopiYHO Yy TpaBHi 2020 poKy Ta NPOTAroM NiTHIX MicALiB
2022 poky. CepegHbomMicsiiHa Temnepartypa nositps 6yna
BYMLLE HOPMMW MPOTATOM YEPBHSA-NUMHSA B YCi POKWU AOCHIi-
OKEHHS1 JaHOro nepioay.

Y 3aranbHOMy aHani3 norogHux yMoB [03BOMSiE CTBEP-
OXKyBaTK, WO 32 POKWU NPOBEAEHHS AOCMiOXeHb BOHU Bif-
nosiganu Gionorii KynsTypu, y 3B’A3Ky i3 MOCYXOCTINKiCTIO
KynsTypu, Ta Oynu cnpuatnvBuMMKM Ons BereTauii npoca
npyTonogibHoro.

Pesynbratn pocnigXkeHb. Hawvmmn JocnigXeHHaSMun
BCTaHOBIEHO, L0 ONTUMI3aLlisi eNleMEeHTIB TEXHOSOTIT BUPO-
LLyBaHHA MaTEePVHCBKMX POCMMH Mpoca npyTonoAibHoro,
MOPIBHSHO i3 3BMYAHOI TEXHOSOTIE Ma€e 3HAYHWIA BNVB
Ha 36inblUEeHHS BPOXaMHOCTI HACIHHSA, sika 3a pOKW eKkcne-
PUMEHTY 3HA4YHO 3MiHIOBanachb y AOCnigXyBaHUX COPTiB
(Tabn. 1-3).

YpoxalHicTb HaciHHS npoca npyTonogibHoro copty
30psiHe 32 ONTUMI30BAHUX €MEMEHTIB TEXHOMOTIi BUPOLLY-
BaHHS, NMOPIBHSAHO i3 3BMYanHO Oyna [0Ka3oBo BULLA B YCi
pokn OocnigkeHHsl. Tak, npubaBka BpPOXaWHOCTI, MOpiB-
HSAHO i3 3BMYarHO, 3a ONTUMI30BaHOI TEXHOMOri BUPOLLLY-
BaHHs1 B nepLunii pik 6yna 0,05 1/ra, y gpyromy — 0,08 T/ra,
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Puc. 1. [No2o0Hi ymosu nepiody pocmy Ui po3eumky
MamepuHCbKUX POCJIUH npoca rnpymonodibHozo:
a — Kinbkicmb onadie (MM), 6 — cepedHb000608a

memnepamypa noegimpsi (°C), 2015-2019 pp.

Puc. 2. [lo2odHi ymosu nepiody pocmy U po3eumky
00YipHUX POCJIUH rpoca rnpymonodi6bHoz20:
a — Kkinbkicmb onadie (MM), 6 — cepedHb0d0608a
memnepamypa noeimpsi (°C), 2020-2022 pp.

Tabnuus 1

YpoxxanHicTb HaciHHS npoca npyTonoAiéHoro copty 3opsiHe 3aNeXXHO Bif efleMeHTIiB TeXHOOrii

BUpOLLYyBaHHS, T/ra (2015-2019 pp.)

EnemeHTM TexHonorii Poku
(cpakTop B)
BUPOLLYBaHHSA 1 2 3% CepenHe 3a poku
(cpakTop A) (20152017 pp.) (2016-2018 pp.) (2017-2019 pp.)
3BUYainHi 0,39 0,67 0,88 0,65
OnTumizoBaHi 0,44 0,75 0,95 0,71
[Mpnbaeka 0,05 0,08 0,07 0,06
HIP,. (dakTop A) 0,02 0,04 0,05 -
HIP, (dpakTop B) - - - 0,04

ayTpetboMy—0,07 T/ra, Loy cepeaHbOMY 3a POKM CTAaHOBUIO
0,0771/ra.JaHaTeHaeHuisxapakTepHaiansacoptyKeriB-iH-pok:
BiONOBIOHO pOKIB OOCNimpKEeHHS npubaBka BPOXKAWHOCTI
HaciHHsa ctaHoBuna: 0,10; 0,13 i 0,11 T/ra (tabn. 2).

Y copTy KenB-iH-pok BapitoBaHHSA BPOXaMHOCTi HacCiHHSA
3a pokamu Ta BapiaHTamu gocnigy 6yna B mexax — Big 0,10
no 0,57 1/ra. CepegHsa npubaBka BpPOXaWHOCTI HaCiHHSA
3arexHo Bif eNeMeHTIB TEXHOMOTiI BUPOLLYBaHHSA 3a POKM
pocnigxkeHHs ctaHosuna 0,11 T/ra.

Y copty Mopo3ko 3a ONTUMI30BaHOI TEXHOSOTIT BUPO-
LWyBaHHA oTpyManu 36inblUeHHS BPOXaWHOCTI HaCiHHA

B YyCi poku Beretauii: y nepwun pik — Ha 0,02 T/ra,
y apyromy poui — Ha 0,05 T/ra, y Tpetbomy — Ha 0,06 T/ra
(y cepenHbomy 0,04 1/ra).

Y 3aranbHOMY, 3aneXHO Bif ernemMeHTiB ONTUMi30BaHOI
TEXHOMOTriT, Y MOPIBHSIHHI i3 3BMYAHOIO TEXHOOrIE BUPO-
LyBaHHSA, BPOXaWHICTb HACIHHS MaTEePWHCLKUX POCMWH
3pocna: ans copty 3opsiHe — Ha 0,06 T/ra, KelB-iH-pok — Ha
0,11 T/ra, a copty Moposko — Ha 0,04 T/ra (puc. 3).

3acTocyBaHHsSI KOMMMEKCY arpo3axofiB ONTMMi30BaHOI
TEeXHONorii BUPOLLYBaHHA MaTepPUHCBLKUX POCAMH Mpoca
npyTonoaibHoro, MOPIBHAHO i3 3BMYaWHOW0, [03BONSAE
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Tabnuuga 2
Ypoxa#nHicTb HaciHHA npoca npytonoaibHoro copTy KenB-iH-pok 3anexHo Bif eNeMeHTiB TEXHOMOTil
BUpoOLLyBaHHS, T/ra (2015-2019 pp.)
EnemeHTu TexHonorii Poku
(dakTop B) CepeaHe
BUPOLLYBaHHSA — - —
(cbakTop A) 1-n 2-n 3-n 3a poku
(2015-2017 pp.) (2016-2018 pp.) (2017-2019 pp.)
3BuryaiiHi 0,21 0,34 0,46 0,34
OnTumisoBaHi 0,31 0,47 0,57 0,45
[Mpnbaeka 0,10 0,13 0,11 0,11
HIP, (dakTop A) 0,07 0,04 0,08 -
HIP, (dpakTop B) - - - 0,05
Tabnuuga 3
YpoxxanHicTb HaciHHs npoca npytonoAioHoro copty Mopo3ko 3anexHo Bif eneMeHTiB TeXHOorii
BUpOLLYyBaHHS, T/ra (2015-2019 pp.)
EnemeHTHN TexHonorii Poku
(cdbakTop B) CepeaHe
BUpPOLLYyBaHHA = ” <
(cbakTop A) 1-a 2-n 3-n 3a poku
(2015-2017 pp.) (2016-2018 pp.) (2017-2019 pp.)
3BuryaiiHi 0,22 0,27 0,34 0,28
OnTumisoBaHi 0,24 0,32 0,40 0,32
Mpnbaeka 0,02 0,05 0,06 0,04
HIP, (dakTop A) 0,06 0,07 0,11 -
HIP, (dpakTop B) - - - 0,07
0,80 1,2
=\g 0,70 W = 1
= 0,60 S 08
§ 0,50 - 2 06
;; 0,40 011 cor ’g 04
E 0,30 065 [0.04] ®3T > 02
£ 0,20
é‘ 0,10 054 028 0 1 pix 2 pik 3 pix Cepenne
0.00 03Tss 0,71 0,83 0,85 0,77
3opsne Keiis-in-pok Moposko ®Otss 075 089 092 082

Coptu

Puc. 3. YpoxaliHicmb HaciHHsI npoca
npymonodi6bHo20 3as1exHo 8id
mexHoJsiozii supowyeaHHs Kynbmypu, 2015-2019 pp.

lMpumimka: 3T — 3BUYANHI €NEMEHTU TEXHOSOTIT BUPOLLYYBaHHSI

npoca npytonogibHoro Ha HaciHHs, OT — oNTUMI30BaHi enemMeHTH
TEXHONOTii BUPOLLYBaHHS Npoca NpyTOMno4iGHOrO Ha HaCiHHS.

CYTTEBO 30iNbLUMTM BPOXaWHICTb HaciHHA copTy 3opsiHe
Big 0,65 no 0,71 T1/ra (npubaeka 0,06 1/ra), KerB-iH-pok —
Big 0,34 pgo 0,45 t/ra (nmpubaeka 0,11 T/ra), Moposko —
Big 0,28 0o 0,32 1/ra (npubaska 0,04 T/ra).

CiBba HaciHHaM, 3ibpaHuM 3 nociBiB, Ha AKUX 3acTo-
COBYyBanu ONTMMI30BaHi €NeMEeHTU TEXHOMOrii BUPOLLY-
BaHHSI MaTEPUHCBKMX POCIUH, [03BOMSiE OTPUMATK KpaLli
BpOXalHi BMAcTUBOCTI HaciHHA npoca npyTonodibHoro.
Llen nokasHuk ans copty 3opsiHe Ha BapiaHTax 3BUYaNHOT
TexHonoril BUpoLLyBaHHs BapitoBaB y Mexax — Big 0,71 go
0,85 T/ra, Ha onTumizoBaHux — 0,75 Big fo 0,92 T/ra (puc. 4).

BporkariHi BMacTMBOCTI HaciHHA npoca npyTonogibHoro
copTy 3opsiHe y BapiaHTax ONTMMi30BaHMX €NIEMEHTIB Tex-
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0O3Tes ®MOtBB

Puc. 4. YpoxaliHi enacmueocmi HaciHHs npoca
npymonodi6bHo20 3anexHo 8id onmumizayii
esleMeHmMie mexHosio2ii supoujy8aHHs1 MamepPUHCbKUX
pocsiuH copmy 3opsiHe, 2020-2022 pp.

lNMpumimka: 3TBB — 3BMYANHI €NEMEHTU TEXHOMOTII BUPOLLY-
BaHHS MaTEPUHCBKMX POCINH MpOca NpyTonoAibHOro Ha HaciHHs
(BpokanHi BnacTMBOCTi HaciHHA), OTBB — ONTMMI30BaHi ene-
MEHTU TEeXHONOrii BUPOLLYBaHHS MaTepUHCBLKMX POCIMH Mpoca
npyTonoAibHOro Ha HaciHHSA (BpokalHi BNacTUBOCTI HACIHHSA).

HOMOrii BUPOLLYBaHHS MaTEpPUHCbKUX POCMNH Manu TeH-
AeHLUito 0o wopivyHoro 36inblweHHa. Ha neplimn pik Bere-
Tauii BpoXanHicTb HaciHHA 3pocna Ha 0,04 T/ra, Ha apyrui
pik — 0,06 T/ra, Ha TpeTin — 0,07 T/ra, WO y cepeaHbLOMY 3a
Tpu poku cknano 0,05 1/ra npubasku 3a piBHS BPOXAMHOCTI
0,82 1/ra Ha NnpoTKBary 3BMYaKHi TEXHOMOTIT BUPOLLYBaHHSI
npoca npytonogiéHoro 0,77 T/ra.

3a 3BUYaiHOI TEXHOMOTII BUPOLLYBaHHSA MaTEPUHCLKNX
POCAVH BiAMIYEHO MiABULLEHHS BPOXaMHWX BNACTUBOCTEN
HacCiHHA npoca npyTonogibHoro copty KelB-iH-pok (puc. 5).
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1 pix 2 pik 3 pik Cepenne
03Tes 0,51 0,65 0,70 0,62
B Ot1BB 0,62 0,74 0,86 0,74

O3Tee MOTBB

Puc. 5. YpoxaliHi enacmueocmi HaciHHSI npoca
npymonodi6bHo20 3anexHo 8id onmumizauyii
esileMeHmMie mexHorsoz2ii eupoulye8aHHsi MamepUHCbKUX
pocnuH copmy Kelie-iH-pok, 2020-2022 pp.

lMpumimka: 3TBB — 3BMYANHI €NEMEHTW TEXHOMOTIi BUPOLLLY-
BaHHS MaTEPUHCBHKMX POCINH NpOoca NPYTONOAIGHOro Ha HaCiHHS
(BpoxxanHi BnacTMBOCTI HaciHHA), OTBB — ONTMMI30BaHi ene-
MEHTW TEeXHOIOrii BUPOLLYBaHHsI MaTEPUHCLKMX POCAMH npoca
npyTonoaibHoro Ha HaciHHs (BpOXarHi BMAaCTUBOCTI HACIHHS).

Mpotarom 2020-2022 pokiB BMSABMEHO YiTKE 3POCTaHHSA
BPOXXaMHOCTI HACiHHA 3a 3BUMYanHOi TexHornorii — Big 0,51
po 0,70 1/ra (y cepeaHbomy go 0,62 1/ra), a 3a onTMMi3o-
BaHoi — Big 0,62 o 0,86 1/ra (y cepeagHbomy fo 0,74 1/ra).

Takox BigMiyeHa AMHaMiKa MOKPaLLEHHS BPOXaMHUX
BMacTMBOCTEW HaCiHHA Mpoca npyTonomibHoro n y copty
Mopo3sko (puc. 6).

TeHaeHUis nigBULLEHHA BPOXaWMHUX BRACTUBOCTEN
HaciHHA y copTy Mopo3ko 4iTKO NposiB1nach npu 3acTtocy-
BaHHi OMTUMI30BaHUX €NeMEHTIB TEXHOSOTIT BUPOLLYBaHHS
MaTePUHCbKUX pocnuH (ao 0,46 T/ra), MopiBHSHO i3 3BMYaii-
Humun (0o 0,38 1/ra) 3 npubaskoto 0,08 T/ra.

Y 3saranbHOMy, 3a BMBYEHHSI BPOXaWHUX BRacTMBOCTEN
HaCiHHS, SIKe OTpYMarnm 3 MaTepUHCBLKMX POCIMH 3a Pi3HKX ene-
MEHTIB TEXHONOTii BUPOLLYBaHHSI BCTAHOBMEHO, LLO iX ONTUMI-
3auis 403BONSE MiABULLMTL BpOXaWHi BNacTMBOCTI HaCiHHA
[OCHifpKyBaHUX COPTIB Npoca npyTonodibHoro (puc. 7).

MigBULLEHHS BpOXarHMX BNAacTUBOCTEN HACiHHS npoca
npyTOnoAibHOro MOXMMBO [OCAITM 3aCTOCYBaHHAM ONTU-
Mi30BaHUX €rneMeHTIB TEexXHOMorii BUPOLLYBaHHA MaTe-
PVHCBKUX pocnuH. Y copTy 3opsiHe npubaBka CTaHOBUTb
0,05 1/ra (Big 0,77 go 0,82 T/ra), y Kens-iH-pok — 0,12 T/ra
(8ig 0,62 po 0,74 t/ra), Moposko — 0,08 T/ra (Big 0,38 mo
0,46 T/ra).

BucHoBku.

1. doBeneHo, Wo Ha 36inbLUeHHS BPOXXaNHOCTI HACIHHS
npoca npytonogibHoro (Ha 0,04...0,11 T/ra) cyTTeBUN
BMMMB Ma€ KyrnbTVBYBaHHA COPTIB 3a ONTUMI30BaHOI Tex-
Homorii BUpoLlyBaHHs. Lia TexHonoria noeaHye: BECHSHY
ciBOy KynbTypu, BW3HA4YEHOK HOPMOK BUCIBY HaCIHHS
(anst copty 3opsiHe — 5,7 kr/ra, ana copty KeliB-iH-pok —
7,6 kr/ra, ans copty Moposko — 7,9 «kr/ra), LuMpokopsiaHWN
cnocib ciBbu (ana ycix copTiB — mixpsgaa 60 cm) Ta 3acTto-
CYBaHHs1 BECHSIHOrO @30THOIO MiAKMBITEHHSI POCITUH po3pa-
XYHKOBOO 03010 a30THMX 4o6puB (N,;) Ha POHI OCHOBHOIO
ynobpeHHs (PK)s,.

o o o9
> o N

0,3
0,2
0,1

Vpoxkaitnicts, T/ra

1 pix 2 pik 3 pix Cepenne
03TsB 0,34 0,42 0,47 0,38
HOt1BB 0,41 0,51 0,58 0,46

03Tee ®MOTBB

Puc. 6. YpoxaliHi enacmueocmi HaciHHs npoca
npymonodi6bHo20 3anexHo 8id onmumizayii
esleMeHmMie mexHosio2ii supoujy8aHHsi MamepPUHCbKUX
pocnuH copmy Mopo3sko, 2020-2022 pp.

lMpumimka: 3TBB — 3BMYaNHI €NEMEHTU TEXHOMOTIT BUPOLLY-
BaHHS MaTEPUHCBKMX POCINH MpOca NpyTonoAibHOro Ha HaciHHs
(BpokanHi BnacTMBOCTi HaciHHA), OTBB — ONTVMMI30BaHi ene-
MEHTW TEeXHONOrii BUPOLLYBaHHS MaTepPUHCBLKMX POCIWH Mpoca
npyTonoAibHOro Ha HaciHHA (BpoykalHi BMacTUBOCTI HACIHHSA).

S 0,40 0,77 0,08
= 0,30 0,62

OOTBB
03TsB

3opsiHe KeiiB-in-pok Mopo3sko

Copru

Puc. 7. ¥YpoxaliHi enacmugocmi HaciHHsI copmie
npoca npymonodi6bHo2o 3anexHo 8id onmumi3ayii
esleMeHmMie mexHoso2ii eupoujyeaHHsi MamepuHCbKUX
poc/uH, cepedHe 3a 2020-2022 pp.

lMpumimka: 3TBB — 3BUYalHI €N1eMEHTU TEXHOMOTiT BUPOLLLY-
BaHHS1 MaTePUHCBKMX POCIIMH NpPOca NPYTONoAiIGHOMo Ha HAaCIHHA
(BpoxkaviHi BnactuBOCTi HaciHHg), OTBB — ONTUMI30BaHi ene-
MEHTW TEeXHOMOrii BUPOLLYYBaHHS MaTepPUHCHKMX POCIIMH npoca
npyTOnoAibHOro Ha HaciHHs (BPOXalHi BMACTUBOCTI HACIHHS).

2. OnTumizauis TexHomnorii BUPOLLYBaHHA MaTepuH-
CbKMX POCMMH Mpoca npyTonoaibHoro [03Bonse nonin-
LWMTU BpOXaWrHi BMAacTMBOCTI HacCiHHS copTy 3o0psiHe Ha
0,05 1/ra (Big 0,77 po 0,82 1/ra), copty KenB-iH-pok — Ha
0,12T1/ra(Bin 0,62 000,74 7/ra), copty Moposko—Ha 0,08 T/ra
(ig 0,38 po 0,46 1/ra).
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MeToro poboTU € BUSIBNEHHS ONTUManbHUX rpagadii
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MeTtoam. LocnigpxeHHa nNpoBOAMN BMPOAOBX
2015-2021 pp. Ha cepeaHbOryMyCHUX TUMOBMX YOPHO3e-
Max Yy cTauioHapHOMY AocCnidi, SKUA PO3MILLEHUN Y LeH-
TpanbHin 4actuHi Jlicocteny YkpaiHu. Matepianom ans
€eKCNEepPUMEHTY CryryBanu CopTu npoca npyTonoaibHoro:
3opsiHe, KerB-iH-pok i Mopo3sko. [locnian 3aknaganv 3rigHo
3aranbHOMNPUHATUX METOAMK AocnigHoi cnpasu. Y AOBO-
dakTopHOMyY Ta HGaraToakTOpHOMY MOMLOBOMY EeKCrepu-
MEHTI BapiaHTV PO3MilllyBanyv peHAOMi30BaHMM CMoco6om
Y YOTUPMPAa30Bi MOBTOPHOCTI.

Pesynbratu. 3a pesynsratamm npoBeeHnX OCNioKEHb
BUSIBIIEHO MIHMMBICTb BPOXAMHOCTI MaTEPUHCBKNX POCHNH
npoca npytonoAdioHoro npotarom 2015-2019 pp. (nepwui
aocnig). BusHayeHo, Lo 3acTOCyBaHHSA KOMMIIEKCY arpo-
3axOAiB OMTUMI30BaHOI TEXHOMOrii BMPOLLYBaHHS Mare-
PWHCLKUX POCNMH Mpoca npyTonodibHoro, MOpiBHSHO i3
3BMYANHOI, [03BOMSE CYTTEBO 30inMbLUMTU BPOXAMHICTb
HaciHHA copTy 3opsHe go 0,71 T/ra (npubaska 0,06 T/ra),
KeliB-iH-pok — o 0,45 T1/ra (npubaska 0,11 1/ra), Moposko —
po 0,32 1/ra (npubaska 0,04 T/ra).

Y ppyromy gocnigi, npotarom 2020-2022 pp. gocnigxy-
Banu BpOXalHi BNAaCTUBOCTI HACIHHS, OTPUMAHOrO 3 maTe-
PUWHCLKUX POCIUH, SIKi BMPOLLYBanu 3a pi3HWX eneMeHTiB
TexHorsorii. BcTaHoOBNEHO, WO ONTMMi3oBaHa TEXHOMOris
BMPOLLYBaHHsi Mpoca NpyTonoAibHOro BnnuBae Ha Monin-
LLIEHHS BPOXaWHMX BracTMBOCTEW AOYIPHIX POCMWH JOCHi-
OXyBaHUX copTiB. BusBneHo, Lo 3acTocyBaHHS ONTUMI30-
BaHOI TEXHONOrIT 3a BMPOLLYBaHHS MaTepPUHCbLKUX POCIVH
npoca npyTonoAibHoro cnpusie NigBULWEHHIO BPOXaMHOCTI
HaCiHHA y JovipHiX pocnuH: y copTy 3opsiHe Ha 0,05 T/ra
(B8ig 0,77 po 0,82 1/ra), y Kems-iH-pok — Ha 0,12 T/ra (Big
0,62 po 0,74 T/ra), y Moposko — Ha 0,08 1/ra (Big 0,38 no
0,46 T/ra). MNopiBHAHO i3 3BMYAHOK TEXHOIOTIED BPOXaWi-
HICTb HACiHHS MaTEepPVHCBLKMX POCMAMH 3a ONTMMI30BaHOI
nigsuwmnucs: Ha 0,06 t/ra (3opsiHe), Ha 0,11 T/ra (Kens-
iH-pok) i Ha 0,04 T/ra (Mopo3ko). YpoxaWHiCTb HaCiHHS
OOYIpHIX pocnu 3pocna, BianoBigHo 3a coptamu: Ha 0,05;
0,121 0,08 T/ra.

BucHoBku. BcTaHoBneHo, WO Ha 36iMbLUeHHsI BpoXali-
HOCTi HaciHHA npoca npytonogibHoro (Ha 0,04...0,11 1/ra)
CYTTEBMI BNINB Ma€E KyNbTUBYBAHHS COPTIB 3a ONTMMi30Ba-
HOI TexHoMorii BUpoLLyBaHHS. Lia TexHonoris noeaHye Bec-
HsIHY CiBOY KynbTypW, BU3HA4EHOK HOPMOI BUCIBY HACIHHS
(ans copty 3opsiHe — 5,7 kr/ra, gna copty Kemng-iH-pok —
7,6 kr/ra, gnsa copty Moposko — 7,9 kr/ra), LWMpOKOpSaHNIA
cnoci6 cisbu (ana ycix copTie — Mmxpsaaa 60 cm) Ta 3acTo-
CyBaHHS1 BECHSIHOIO a30THOIO MiAXXMBMEHHS POCMUH po3pa-
XYHKOBOIO 03010 a30THMX A06pmB (N,5) Ha dOHI OCHOBHOIO
yaobpenHs Ta (PK)g,. lMigBuLEHHs BpoxawHWx BnacTu-
BOCTEWN HACiHHA npoca NpyTonoAibHOro MoXnMBO OOCAITU
3aCTOCYBaHHAM OMTUMI30BaAHUX eneMeHTIB  TeXHOMOorii
BMPOLLYBaHHSI MaTEpPUHCbKMX POCHUH. Y copTy 3opsiHe
npunbaeka crtaHoButb 0,05 T/ra (Big 0,77 po 0,82 T/ra),
y KeiB-iH-pok — 0,12 T/ra (Big 0,62 po 0,74 1/ra), Mopo3sko —
0,08 T/ra (Big 0,38 po 0,46 T/ra).

KnioyoBi cnoa: npoco npytonogibHe (cBiTyrpac),
HaCIHHA, YMOBW BMPOLLYYBaHHS, MaT€PUHCBKI POCINHM, BPO-
XKaliHi BNacTUBOCTI, HACIHHSA.

Kulyk M., Biliavska L.H., Rozhko LI., Rytchenko A.V.
Yield properties of switchgrass seeds depending on
growing conditions

Purpose.The aim of the work is to find the optimal
gradation of cultivation technology elements of maternal
plants of switchgrass vatieties and their influence on the
improvement of the seed yield properties.
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Methods. The research was conducted during the
period of 2015-2021 on medium-humus typical chernozem
in a stationary experiment located in the central part of the
forest-steppe of Ukraine. The material for the experiment
were switchgrass varieties: Zoriane, Cave-in-rock and
Morozko. The experiments were laid according to the
generally accepted methods of research. In the two-factor
and multifactor field experiment, the variants were placed in
a randomized way in four replications.

Results. The research results revealed the variability of
the yield of switchgrass maternal plants during the period
of 2015-2019 (the first experiment). It was determined
that the use of a complex of agricultural measures of the
optimized cultivation technology of switchgrass maternal
plants, compared with traditional, can significantly increase
the seed yield of the variety Zoriane up to 0.71 t/ha
(increase 0.06 t/ha), Cave-in-rock up to 0.45 t/ha (increase
0.11 t/ha), Morozko up to 0.32 t/ha (increase 0.04 t/ha).
In the second experiment, the yield properties of seeds
obtained from the maternal plants grown under different
elements of the technology were investigated during the
period of 2020-2022. It was determined that the optimized
cultivation technology affects the improvement of the yield
properties of the daughter plants of the studied varieties.
The application of the optimized cultivation technology of
the maternal plants of switchgrass variety increases the
seed vyield of the daughter plants: the variety Zoriane by

0.05 t/ha (from 0.77 to 0.82 t/ha), the variety Cave-in-rock
by 0.12 t/ha (from 0.62 to 0.74 t/ha), the variety Morozko by
0.08 t/ha (from 0.38 to 0.46 t/ha). Compared to the traditional
technology, the seed yield of maternal plants under the
optimized technology increased: by 0.06 t/ha (Zoriane), by
0.11 t/ha (Cave-in-rock) and by 0.04 t/ha (Morozko). Seed
yield of daughter plants increased, respectively, by the
varieties: by 0.05, 0.12 and 0.08 t/ha.

Conclusions. It was found that the cultivation of varieties
by optimized cultivationtechnology has asignificantimpacton
increasing the seed yield of switchgrass (by 0.04...0.11 t/ha).
This technology combines the spring sowing of the crop
by the determined seeding rate (for the variety Zoriane -
5.7 kg/ha, for the variety Cave-in-rock - 7.6 kg/ha, for the
variety Morozko - 7.9 kg/ha), wide-row seeding method
(row spacing of 60 cm is for all varieties) and the use of
spring nitrogen fertilization of plants with a calculated dose
of nitrogen fertilizers (N,;) against the background of the
main fertilizer (PK)g,.

The increase in the yield properties of switchgrass
seeds can be achieved by using the optimized elements
of the maternal plant cultivation technology. The increase
of the variety Zoriane is 0.05 t/ha (0.77 to 0.82 t/ha), in the
variety Cave-in-rock - 0.12 t/ha (0.62 to 0.74 t/ha), in the
variety Morozko - 0.08 t/ha (0.38 to 0.46 t/ha).

Key words: switchgrass, seeds, growing conditions,
maternal plants, yield properties, seeds.
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