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POCJIMHHHULTBO
DOI

YK 633.112.9«324»:631.5

O.M. beaamoBs, acriipanT kadeapu poOCIMHHUIITBA
A.O. PoxkxkoB, TOKTOp C.-T. HayK, Ipodecop
JlepxaBHUI 010TEXHOJOTIYHUN yHIBEpCUTET, XapKiB, YKpaiHa

BIIJIMB PI3BHUX BAPIAHTIB CIIOJIYYHEHHS CIIOCOBY CIBBH
3 HOPMOIO BUCIBY HACIHHSI HA BPOKAMHICTD 3EPHA
TPUTUKAJIE O3UMOI'O

BucBiTneHo pe3ynbraTé YOTUPUPIYHUX JOCHTIKEHbB 11010 BIUIMBY CIIOCO0IB CiBOM
y CHOJYYEeHHI 3 HOPMOIO BHCIBY HACiHHS Ha PiBE€Hb 3€pHOBOI MPOAYKTHBHOCTI TOCIBIB
TpuTuKaie osumoro copry lllananna.

Ha nmocnmimkxyBaHux BapiaHTax crmocoOy cCiBOM HaWBUILy BpOKalHICTH 3epHa
TPUTHKAJIE O3UMOTO OTPHUMAHO 3a PI3HUX HOpPM BHUCIBY HaciHHsI. CMyroBuil cmoci6 3a
piBHEM YpO’KalfHOCTI 3€pHa TOKa3aB KpaIluid pe3ysbTaT 3a BCIX HOPM BUCIBY HACiHHS B
yci poku. HaiiBuiy BpokaifHICTh 3€pHa TPUTHKAJIE 3a I[bOTO CIOCO0y CiBOM OTpUMaHO
Ha BapiaHTaX i3 HOPMOIO BHCiBY HaciHHs 550 mT./M? — 6,64 T/ra. IIpoTe, CTATUCTHYHMI
aHaJli3 OTPUMAHUX pe3y/lbTaTiB 3 BHUKOPUCTAaHHSIM PAHIOBOTO KPUTEPII0 HE BUSIBUB
icToTHOI pisHMIi MiX BapianTamu 3 HOpMamu BucCiBy HacimHs 550 i 500 mT./m2.
AHajoriuHa TEeHJIeHI[is BiJMiu€Ha B yCi POKH, a caMe€ — YpOXKalHICTh 3€pHa iCTOTHO
3pocTana 3 IiBUIIEHHSAM HOPMH BHCiBY HaciHHA Bim 450 10 500 miT./m2, momamblne x
HiBUILIEHHS HOPMHU BHUCIBY HaciHHS He 3a0€3Me4mIo iCTOTHOTO ii 301IbIeHHs. 30KpeMa,
3a YMOBH ITiIBUIEHHs] HOPMH BUCiBY HacinHs Big 500 10 550 mr./mM%, yposkaitHicTs 3epHa
B 2018, 2019, 2020 1 2025 pp. Ha BapiaHTax cMyroBoro crnocody 3poctana Ha 0,09, 0,25,
0,07 1 0,09 1/ra 3a HIPgs wacTkoBuX mopiBHsHB (haktopa B — 0,21, 0,27, 0,15 1 0,24 T/ra
BiMOBIHO. TakuM 4MHOM, 32 CMYTOBOro crnocoOy ciBOHM, 3 TOYKHM 30py BpOKaHHOCTI
3epHa, ONTUMAIBHOIO € HOPMA BHCIBY HaciHHA — 500 mT./M2,

Ha By3bKOpsIHUX TOCiBaX HaiBUIIA BpOKailHICTh 3€pHa TpPUTHKAJIE B
CcepeTHLOMY 3a pOoKaMu (hopMyBajIacs 3a HOPMH BHCIBY HacinHs 450 mr./mM? — 5,73 T/ra.
Bona icToTHO mepeBMIyBana BapiaHTH 3 MEHILOK HOPMOIO BHUCIBY 1, 32 IPOBEIECHUM
CTATUCTUYHUM aHATI30M 3 BUKOPHUCTAHHSM PAaHTOBOTO KpuUTepiro J[yHKaHa, iCTOTHO HE
BifIpi3HANAca Bi BapiaHTiB 3 HopMmamu BuciBy Hacimusa 500 i 550 mT./M2. 3a poxamu
JOCTIPKEHb Ha BaplaHTaX BY3bKOPSAOHOI CIBOM, 3 TOYKM 30pYy BpOXKaHOCTI 3€pHa
ONTUMAJILHOIO TaKOX Oyna HopMma BuciBy 450 Hac./ra. 3a 1i€i HOpMH BUCIBY BOHa Oyia
ICTOTHO BHUIIOI, HI)K 33 MEHIIMX HOPM BHUCIBY 1 CTaTHCTUYHO HE BIApI3HsUIACA BiJ
BapiaHTIB 13 OLIBIIMMH HOpMaMM BUCIBY. TakuM 4MHOM, Yy CIIOJIy4€HHI 3 BY3bKOPSTHUM
crocoboM ciBOM, 3 TOUKH 30py BPOXKAHOCTI 3epHa, KPaIIOl € HOpMa BUCIBY HAaCIHHS —
450 mr./m?.

PsinxoBuit cmoci® ciBOM 3a BpOXKaWHICTIO 3€pHA MOKa3aB HAWUTIPIIMKA PE3yJIbTar.
HaiiBuiy BpoxkaifHICTb 3€pHa y CepeIHbOMY 3a POKaMHM 3a PsIKOBOI CIBOM OTpUMAaHO Ha
BapiaHTi 3 HOPMOIO BUCiBY HacinHs 450 mT./mM% — 5,25 T/ra. Pa3oM 3 UM, BOHa He iCTOTHO
TepeBUINyBaTa BPOKaHICTh 3epHa y BapiaHTi 3 HopMmoro BuciBy 400 nHac./mM? (5,16 1/ra).
11i mokas3HUKH, SIK i BpOXKalHICTh y BapiaHTi 3 HOpMOIO BHCiBY 500 Hac./M2, BigHOCHIHCS
710 ofiHi€T paHroBoi rpynu. Tox, 3 TOUKK 30py BPOXKAHHOCTI 3€pHA, KpaIllUM Ha PSAIKOBHX
rnociBax OyB BapiaHT 3 HOPMOIO BUCiBY HacinHs 400 miT./M2.
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Kuro4uoBi ci1oBa: TpuTukaie o3uMe, COpT, Crocid ciBOM, HOpMa BUCIBY HACIHHSI,
YPOKalHICTh 3epHA, €IEMEHTH MPOTYKTUBHOCTI.

IlocranoBka mpo6jemMu. BrOpogoBK OCTaHHIX AECATUPIY Y CBITI
BIIMIYAEThCS CTIMKA MO3WUTHBHA TEHCHIIISI PO3IMIMPEHHS TOCIBHUX ILIOI]
HOBOT 3€pPHOBOI KyJIbTYpPU — TPUTHKaJE. 3apa3 HOro BUPOULYIOTh OUTBII HIX
y 30 kpainax cBiTy B A3ii, Adpuii, Amepurii i ABctpaiii, oJHaK OCHOBHE
BUPOOHMIITBO CKOHIIEHTpOBaHO B KpaiHax €C — monax 80 % [1]. Came Tyt
OTPUMYIOTh HAWBHUII PiBHI BPOXKAWHOCTI 3epHA Li€i KyJIbTypu. 30Kpema, 3a
nanumu @AQO, B OUIBIIOCTI POKIB CEPETHS BPOKAUHICTh 3epHA TPUTHUKAIIE Y
benbrii nepesuntye 7,0 1/ra, llseituapii, Hinepnannax 1 Himeuunni — nonas
6,0 T/ra, ABCTpii, [lanii, ®panmii — monax 5,0 1/ra [2].

He3Baxaroun Ha Te, IO TPUTHKAJIC BUPOITYETHCS JOCTAaTHBO JIaBHO, B
VYkpaiHi MoCiBHI IO i€ KYyJIbTypU TPUBAIUM Yac Oyau HEBEIUKUMH 1 ii
po3MIIsIIay 37e0UIBIIOr0 SK HilleBY KynbTypy. CuTyallis KapJIUHaJIbHO
smiHmiacs micas 2010 p. Kosu movajiv CTpIMKO 3pOCTaTH MOCIBHI TUTOMT i
TPUTHKAJE HacamIiepes] 03uMoi (popMu, BIIMIYATIOCS PO3IMIUPEHHS apeany
BUPOIIYBAaHHS Ili€l KYJIbTypM Ha OUIBII MOCYIIJIUBI — CTEHOBI palloHH
VYkpainu. Jlo moyarky OoioBux nid y 2022 p., B YkpaiHi Biamivaiacs
MO3WUTHBHA TEHJICHIIISI PO3IIMPEHHS MOCIBHUX IO M1 II€I0 KYJIBTYPOIO 10
250 Tuc. ra, 3 sikux 6u1g 200 THC. ra — 3aiiMano TPUTUKAJIE O3UME.

3pocTaHHs 1HTEpECY 10 BHUPOIIYBaHHS TPUTHUKAJIEC 3HAYHOIO MipOIO
OB’ SI3aHE 3 JOCATHEHHSMH B CEJCKI[IHHOMY TPOIIECi, a caMe — CTBOPEHHSIM
BHCOKOBPOXKaMHUX COPTIB 1 T1IOPUIIB 3 IIUPOKUM CHEKTPOM BUKOPHUCTAHHS.
JuBepcudikamiss BUKOPUCTAHHS NPOAYKIIi TPUTHKAJIE TaKOX CIyryBaja
IMITYJIbCOM 3pOCTaHHS 1HTEPECY A0 BUPOOHUIITBA i€l KyIbTypH [3].

JlocnmimKeHHSIMA BCTAHOBJICHA MOMJIMBICTh BHUKOPHCTAHHS 3€pHA Ta
Olomacu TpUTHKale IS BUPOOHHUIITBA OlomaiuBa. Y IIbOMY BIJIHOIICHHI
BOHO PO3TJISIAETHCS SIK OJHA 3 HAWOIIbIN MEPCIeKTUBHUX KynbTyp. Hapasi
CCJICKIIIOHEpAMH CTBOPIOIOTHCS HOBI COPTH TPHUTHKAJIC 3 TiABUIICHUM
piBHEM (epMeHTa0eIbHOCTI, BHCOKHMM YMICTOM KpPOXMAaJII0 B 3€pHI Ta
BHUCOKOIO €(EeKTUBHICTIO HOro TpaHcdopMmallii B 0l0eTaHON, y pe3yibTaTi
yoro 3 1 T 3epHa oTpuMytoTh 450 JITPIB IU3EII0 POCIMHHOTO MOXOKEHHS
[1].

[HmmMM  ¢dakTopoM MNOCTYNOBOrO 3OLIBIIEHHS MOCIBHUX IUIOLI 1
3pOCTaHHs 1HTEPECY 0 TPUTHKAJIE O3MMOI0 € HOTOo BUINA HDK y MIICHUIl
03MMOIi aJIaTUBHICTH 10 YMOB BUPOITYBaHHSI, a caMe — MEHIIIa BUOATTUBICTh
JI0 TPYHTIB, BUIIIA 3UMOCTIMKICTb 1 MOCYXOCTIHKICTh [4—7]. OHaK OPIBHSAHO
3 1HIIMMH O3MMHMH KOJOCOBHMH KYJIBTYpaMH TPUTHKAJIC MCHII BHUBUCHE
HacaMIiepe] y perioHax 3 MEHII CIPUATIUBUMH IMOTOTHUMU YMOBAMHU.

VY 3B’s3Ky 3 IIUM, aKTyaJbHOIO € TIOTpeda JOCIHIHKEHHS MOKIMBOCTI
peamizailii TeHETUYHOTO TMOTEHINaTy Ta aJanTHBHUX BIACTUBOCTEH IIi€l
KyJIbTYpPU 3aJ1 PI3HUX BapiaHTIB €JIIEMEHTIB TEXHOJIOTIi BUPOIIyBaHHS. Y
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IIbOMY BIIHOIIEHHI OCOOJMBO BAXKIWBUM € TIMTAHHS ONTHMAIbHHUX
MOKAa3HUKIB TUIONII >KWUBICHHS POCIMH 1 i1 (QOpMH SKI BHU3HAYAIOTHCS
CHOJYYEHHSIM CcrocoOy ciBOM 3 HOPMOIO BHCIBY HaciHHA. Ha BigmiHy Bif
CUCTEMHU YKUBJICHHS Ta 3aXHUCTY MMOCIBIB, 11l €IEMEHTH HE MAIOTh MTOOIYHOI JIii
Ha HaBKOJMIIIHE CEPeJIOBHILE, IX KOPUTYBaHHsS He mependayae 3HAYHHX
€KOHOMIYHMX BHUTpaT, MPU IbOMY iX YacTa Yy piBHI BPOXKAMHOCTI 3epHa
JIOCTaTHbO BUCOKa. KpiM Toro, came BiJi HUX 3HAYHOIO MIPOIO 3aJIEKHUTh
¢(hEeKTUBHICTD IHIIUX €JIEMEHTIB arpOTEXHIKH, (P1TO-CaHITAPHUM CTaH MOCIBIB,
pIBEHb BUKOPUCTAHHS €JIEMEHTIB KUBJICHHS 3 JOOPHUB i 1H.

AHaJi3 ocTaHHIX Aoc/ilKeHb i nmyOJikauniii. Bimomo, 1mo HopMmu
BUCIBY € OJIHHUM 3 OCHOBHHX (PakTOpiB (POPMYBaHHS BHUCOKOIPOYKTUBHUX
MOCIBIB 36PHOBUX KYJIbTYp, Y TOMY YHCII TpUTHKaie. HaagMipHe 3aryuieHHs
3HM)KYE MOTO €KOJIOTIYHY CTIMKICTh, IPU3BOAUTH 1O BUJISTAHHS, YPaXKEHHS
30y IHUKaMU XBOPOO, 3p1PKEHHSI MOCIBIB 1 3HM)KEHHS BPOKaHOCTI 3epHa. 3a
HU3BKMX HOPM BHCIBY HACIHHS, 3pOCTAa€ 3arpo3a 3apOCTaHHS MOCIBIB
Oyp’stHaMu, HENPOJYKTUBHO BHKOPHUCTOBYETHCS HASBHUI peCypCHUI
MOTEHIIIAI YEPE3 110 BPOKANHICTD 3€pHA TaKOXK 3HIKYeThes [9, 10].

ITopsim 3 O3epHEHICTIO 1 Macow 3epHa 3 KOJIOCa, KIHOYOBUMU
€JIEMEHTaMU MPOAYKTHUBHOCTI KOJOCOBUX KYJBTYp € KUIBKICTH POCIMH 1
IPOAYKTUBHUX CTEOEN repes 30MpaHHsIM, K1 HalpsMy 3aJeXaTh Bl HOPMU
BUCIBY HaciHHSA. 3 1i MIABUIIEHHSIM JO TMEBHOI MEXi, T'yCTOTa POCIUH
3pocTae, Michs K JOCSITHEHHS MIKOBOTO 3HAYEHHS, MIABUILEHHS HOPMU
BUCIBY HACiHHS BXe HE 3a0e3leuye MOoJaibIIoro 301IbIICHHS TyCTOTH
POCJIMH Yepe3 3aroCTpeHHsI KOHKYPEHIIii 1 ix Bumaainus [11, 12].

Bubip HOpMU BHUCIBY HACIHHS 3aJI€KUTh BiJ] HU3KHU (PAKTOPIB, 30KpeMa —
B1JI TOPMOHAJILHOTO TUITY COPTY, PEKUMY BOJIOTr03a0€3MeUeHHs, POAI0UOCTI
IPYHTY, CTPOKIB CiBOM, CTIOCOOY CiBOM U 1H. Y OUIbII MOCYIUIMBUX YMOBaX
BUPOIIYBaHHS, HA HU3bKUX arpooHax, 3a ONTUMAJIbHUX 1 PAHHIX CTPOKIB
CiBOM, MpHU PO3LIMPEHHI MIKPSAb, 32 HETJIMOOKOTO 3aropTaHHs HAClHHS (Ha
2-3 cM) HOpMH BUCIBY peKOMEHAYI0Th 3MeHITyBaTu Ha 10-20 %. | naBnaku,
— y pailioHax 13 OUIBIIOI0 KIJTBKICTIO ONaAiB, Ha 100pe ynoopenux QoHax, 3a
OUIBIII PIBHOMIPHOTO PO3MOJIITY HACIHHS MO TUIOII >KUBJICHHS, TIPH Mi3HIX
CTpOKax CiBOM 1 rTMOOKOTO 3aropTaHHs HACIHHS — HOPMHU BUCIBY HAaCiHHS
KOJIOCOBUX KYJIBTYp PEKOMEHIYIOTh miasuinyBatu Ha 10-20 % [13, 14].

[Topsn 3 HOpMOIO BUCIBY HACIHHS PIBEHb KOHKYPEHTHHUX BITHOILIEHb y
MOCIBax CUIbCHKOTOCIOIAPCHKUX KYIBbTYp (GopMye Crocid CiBOM, OCKUIBKU
caMe BiJ] HbOTO 3aJIeXKUTh KO OyJie opma IO KUBJIECHHS 3a OJHAKOBO1
ryctotd. B igeani ¢opma miomii >KMBIEHHS POCIMH Mae HaOIMXKaTHCS 10
KBaJpaTHOI. Y 1IbOMY pa3i pOCIMHHU MEHIIIC TUCHYTh OJIHA HA OJHY Ta O1IbIII
MOBHO BUKOPHUCTOBYIOTH BiJIBEJIEHY ILIOILY KUBJIEHHS [15, 16].

Ha npakTuii HanomupeHimuM crnoco0oM ciBOM KOJIOCOBUX KYJBTYP
3AIIMIIAETHCS PSAKOBUI crociO 3 MKpAaasamMu 15 cMm. Takox MpakTUKYIOTh
BY3bKOPSITHUMN, TIEPEXPECHUM, CTPIUKOBUH, POSKUIHUHN ¥ 1H. cIOCOOH C1BOH,
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K1 BIJIPI3HSIOTHCS OJWH BiJl OJJTHOTO PIBHOMIPHICTIO PO3MOIJICHHS HACIHHSA
o ruroIi >kuBiieHHs [17]. BaxinBoioo yMoBOIO €(heKTUBHOCTI 3aCTOCYBaHHS
TOTO YH 1HIIOTO CIOco0y CiBOM € ciBOa HACiHHS Ha OAHY TJMOWHY, a TAKOX
CTBOPCHHSI YIIUTHHEHOTO JIOKE Ha SKOMY PO3MINTy€eThcst HaciHUHA [ 18].

3 arpoTexHIYHUX BHUMOT BIJIOMO, IO BIJACTaHb MIX CYMDKHUMH
POCIIMHAMH B PSJIKY MMOBUHHA CTaHOBUTU 3—4 cM, IO Ja€ 3MOTY IpUiiMaTu
y4acTh Yy JKUBJICHHI POCIMH yCIM Tutomii moiisg. I{um BuMoram BiamoBijnae
pO3KUHUN crmocid ciBOM, OJHAK BiH HE Ja€ 3MOTM BHUCISITH HACiHHS Ha
OJIHYy TIMOWHY. Y 1bOMY BIJHOIICHHI O1JIBII TPOTPECHBHUM BBaXKAIOTh
CYLUTBHUN CIOCIO CIBOM aHKEPHUMHM COIIHUKAMHM, SIKUU Y IIJIOMY J103BOJISE
PIBHOMIPHO PO3MOIIINTH HACIHHS 1O MUOMHI 3aropTtanns [19].

BigHOCHO BIUIMBY HOpPMH BHUCIBY HACiHHS Ta cnocoOy ciBOM Ha
dbopMyBaHHS TPOJYKTHUBHOCTI TMIIECHUIII Ta SYMEHIO OTPUMAHO BEIIUKY
KUIBKICTh MaTtepiajiB y pI3HHX I'PYHTOBO-KJIIMATHYHUX pailoHax YKpaiHu,
MPOTE MI0/I0 TPUTHUKAJIE O3UMOTO JIOCTIHKEHb MPOBEACHO AY>KE Majo 1 Ha iX
0a31 He MOKHA POOUTH pEKOMEH/allli MO0 crnoco0y CiBOM 1 TUM OlblIe —
HOpPM BHCIBY HaciHHA. [IpoBonumnucs nuine OJMHOYHI AOCHIAA B SKUX
OKpPEMO BHUBYAIMCS CIIOCOOM CiBOM a00 HOpMH BHCIBY HaciHHA. [Ipu 1ibomy
JIOCBIJ] TOKa3ye, IO Il €JIEMEHTU TEXHOJOTIi CiiJi BUBYATH OJHOYACHO
OCK1JIbKA BOHU JIOCTaTHBbO CHJIBHO 3JI€KATh OJIMH B1JI OJHOTO.

AKTyaJIBHICTh ~ JOCHIDKCHh  IMOAO  ONTUMAJbHMX  BapiaHTIB
CIIOJIy4EHHsI CIocoOy CiBOM 3 HOPMOIO BHCIBY HACIHHSI TaKOXX TOB’si3aHa 3
MOIIUPEHHSM Y BHUPOOHUIITBO HOBUX COPTIB TPUTHKAJE O3UMOTO, SKi
XapaKTEepU3ylThCd  cneuudiuHuM  Mop(]o-010TUIOM  TOXK,  MOXKYTb
BIJIPI3HATHCS BUMOT'aMH JI0 HOPMU BUCIBY HACIHHS Ta CIIOCOOY CiBOM.

Marepiaaum Ta MeToaM AOCTiAAKeHb. JlOCTIKEHHS MPOBOAWINA B
2017-2020, 2024-2025 pp. nHa ©Oa3i IICII «Imeni IlleBuenkay,
pO3TalIOBaHOrO0 Ha TepuTopli BemnkoOypiylpkoro paioHy XapKiBChbKOi
obnacTi. TexHOJIOTisI BUPOIIYBAaHHS TPUTHKAJIC O3UMOTO 32 BHKITIOYCHHSIM
JOCITIJIKYBaHUX MMUTaHb, OyJia TUTIOBOIO I PAaOHY JOCIIIKEHb.

Jlns mpoBeneHHS JOCTIKEHb OyJ0 00paHO CepeIHbOCTUTINN COPT
tputukane o3umoro — Illamannma. Opwurinatop copty — IHCcTHUTYT
pociuuaunTBa iM. B.S. IOp’eBa HAAHY. Ha mnouatox mpoBeneHHS
JOCITIJIKEHB 11¢ OYB HOBWM NEPCIEKTHBHUN COpPT BHeceHui y JlepxkaBHuUi
Peectp coptiB y 2014 p., mpoTte 1 3apa3 BiH HE BTpPATUB MOMYJSPHOCTI,
YCHIITHO KOHKYpPYy€ 3 IHIIMMH COpPTaMHu 1 3aiuimaeTrbess B JlepkaBHOMY
Peectpi.

JIJist BUpIIIEHHS TOCTaBJICHUX 3aBAaHb 3aKjIaJalid JBOX(haKTOPHUH
MOJIBOBHM JTOCIIIJT METOAOM PO3MICTUICHUX IUISTHOK y TPhOX IMOBTOPCHHSIX.
JIUITHKaMU TIEPIIOTo MOPSAKY BUCTYHAINM TPH criocoOu ciBOu (daktop A):
1 — psinkoBuit 3 MUKpAIAIM 15 cM; 2 — BY3bKOPSIHUN 3 MDKPAIIAM 7,5 CM;
3 — CMyToBH 3 HMIMPUHOIO CMYT 15 cM 1 BIACTaHHIO MIX cMmyramu 15 cm.
JlinsiHKaMu  Ipyroro MOPSAAKY BHUCTYNAIM ITSITh HOPM BHCIBY HacCiHHS
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(pakrop B): 350 mr./m?, 400, 450, 500 i 550 mT./mM2. KinbkicTs BapiaHTiB y
nocmigi — 15 mT., MOCIBHUX 1 OOJIKOBUX MJUISHOK, 3 YpaxyBaHHSIM
TPHUPA30BOT MOBTOPHOCTI JOCIIAY Ha TUIOIIl — 45 1mIT.

JIiHiiH1 po3MipH MOCIBHOI AUISHKH APYTOro MOPSAKY Ha BapiaHTax 3
PI3HUMH CIIOCOOaMU CIBOM BIJPI3HSUIMCS OCKIJIBKH Pi3HOIO OyJlia HMIMpHHA
ciBajloK. AHKepHa ciBajka uig cMyroBoi ciBOu — OvTeck 2,5 Arpomari-
Kanuna wmae pobGouy mmpuHy 3axBata 250 cm, Toal $K psaKoBa 1
By3bKOpsiaHa ciBaiaku — 300 cM (1711 3pyYHOCTI, Ha JIBa KpalHi COITHUKHU IUX
CIBaJIOK 3 000X OOKIB CTABWJIM 3arjyIIKH TOX poOoya mupuHu Oyna He 360, a
300 cm). JloBkuHa IMOCIBHOI JIISHKH JIPYroro Mopsaky craHoBwia 40 m
Tox, moia nmociBHOI JUISTHKU IPYroro MOPSAKY Ha BapilaHTaxX PsIIKOBOTO i
BY3bKOPSIHOTO croco0y cranosmwia 120 M2, a Ha BapiaHTaX CMyrOBOTO
criocoby — 100 m?. IIpu npoMy, IIoma o0IiKoBOi AIISHKHM B 000X JI0CTiAax
cranoBuna 75 M2 (3 M X 25 M — Ha BapiaHTaX PAAKOBOrO Ta BYy3bKOPAIHOIO
cnoco0iB ciBOM 1 2,5 X 30 M — CMyTOBOrO croco0y ciBOM).

[ToroaHi yMOBH y POKH JTOCIIIKEHB, SIK 32 TEMIICPATYPHUM PEKUMOM,
TaKk 1 3a KUIBKICTIO OMaiiB BIAPI3HSUIMCS 1 BiJl MOKA3HUKIB KJIIMATUYHOT
HOpPMH 1 MK €00010. 3aragbHUM OyJI0 Te, II0 TEeMIlepaTypHI MOKA3HUKHU
OUIBIIOCTI MICSIIB OYJIU JICIO BUIUMHU, & KIJIBKICTh OMAJiB JICHI0 MEHIIOI0
MOPIBHSHO 3 MOKa3HUKAMHU KIIMaTUYHOI HOpMHU. Pa3oM 3 TUM, BpaxoByrOuu
TEHJICHIIII0 IJI00AJILHOTO MOTEIUIIHHS 1 3MEHIIEHHS KIJIBbKOCTI OMNaiB, TaKl
YMOBHU MO’KHA BK€ BBa)XaTH HOPMOIO JUIsl pailOHy MPOBEIEHHS JTOCTIIKEHb.
KoHTpacTHICTh OTOAHUX YMOB M COOOI0 B POKH JTOCHIIPKEHb J03BOJIHIIA
OUIbII TOBHOLIHHO TMOPIBHATH MK COOOI0 BapiaHTH JOCIIIKYBAHHX
dakTopiB 1 OO0 ’€KTMBHO OOpaTH Kpaly 3 HUX, AKI TMOKa3ylThb BHIIHI
pe3yabTaT 3a Pi3HUX MOTOJIHUX YMOB BereTallii MOCiBiB.

3aknagaHHs JOCIIy Ta BU3HAYEHHS MOKA3HUKIB YPOXKAMHOCTI 3epHa
TPUTHKAJIE O3UMOTO, TPOBOIMIA 3a 3arajlbHO-MPUHHATUMH METOIUKAMH
[20]. ducnepciiinuii aHalli3 BUKOHYBaJIM B MporpaMHoMy mnaketi Microsoft
Excel na 6a3i 3araapHONPUAHATHX METOIUK [21].

Pe3yabratn Aociigkedb Ta 00roBopeHHsi. OJHUM 3 TOJOBHUX
dakTopiB hopMyBaHHS BUCOKOMPOIYKTUBHHUX TOCIBIB 36PHOBUX KYJIBTYD, Y
TOMY YHCJ1 TPUTHKAJIe O3UMOTO, € IUIOIIa >KUBJCHHS 1 11 dopma, sKi
BU3HAYAIOTHCS CIIOIYUYEHHSIM CIIoco0y ciBOM 3 HOpMOIO BUCIBY HaciHHA [17].
Ha 3maBanocs 6 mpocToTy — 3 OJTHOTO OOKY, Ta JOCTaTHIO BUBUYCHICTH ITUX
€JIEMEHTIB TEXHOJIOT11 BUPOIIYBAHHS — 3 IHIIIOTO, YACTO caMe MPOPAXyHKU B
NUTaHHSAX BUOOPY HOPMHM BHUCIBY Ta cmnoco0y ciBOM NpU3BOASTH 10
3HIDKCHHSI BPOXKAHHOCTI 3€pHA KOJIOCOBUX KYJIBTYP.

OCKUTBbKM JiJ11 TPUTHUKAJIE O3MMOTO PEKOMEHJallll MO0 TEXHOJOTi
BUPOIIYBaHHSI € «BEJIMKUM Je(DIIIUTOM», arPOHOMH 4acTO OEpyTh 3a OCHOBY
peKoMeHaIlli po3paxoBaHi Ha BUPOIIYBAHHS MIIEHUIN 03UMOI, TOMUIKOBO
BBa)KalOUM, 110 BOHU MTOBHICTIO MIAXOAATH 1 JIJIsl TpUTUKaE. K HACTII0K, 10
psny (hakTopiB M0 OOMEKYIOTh YPOKANHICTh 3€pHA, JOJAETHCS CIOCIO CiBOM
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Ta HOpMa BHUCIBY HaciHHs [22].

Hacnpapnai, muTaHHs onTUMi3alii HOpMU BUCIBY HAciHHS Ta criocoOy
CiBOM HaBIThH JIJIS TIIIICHUITI O3UMO] 3aJIMIIAE€THCS BIAKPUTHM 1 goci. HaBmakw,
JI0 HUX 3apa3 I1e OUTbIIe MUTaHb, 0 3yMOBJICHO PSAIOM (DaKTOpPIB, a caMe —
KJIIMAaTUYHUMHU 3MiHAMU, MMOIIUPEHHSIM Y BUPOOHHUIITBO CYYaCHHX COPTIB SIK1
MaloTh PI3HUI TOPMOHAJIBHUNA THUI POCTY Ta PO3BUTKY, MOSBOI HOBHUX
TEXHOJIOTIYHUX pileHb ¥ 1H. Tox, Ha 37aBajocs O MpocTe MUTaHHA, — SKa
HOpPMAa BHCIBY HACIHHS ISl KOJIOCOBUX KYJBTYp, Y TOMY YHUCII TPUTUKAJIE
03HMOTO € OIITUMAaJIbHOI?, OJHO3HAYHOI BIAIIOBIII HE MA€ 1 CHOI'OJIHI.

SIK10 cTOCOBHO €IOCco0y CiBOM BCE JOCTATHHO MPOCTO — KpaIlUM €
TaKWi CIOCi0 3a SIKOTO POCIMHM PO3MIIIEHI OJHA BiJ OJHOI HA OJHIN
BIJICTaHI 1 MalOTh (OPMY IUIOIII >KMBJICHHS HAaONMKEHY J10 KBaJgpaTHOI, TO
BIJIHOCHO HOPMHM BHCIBY Bce ckianHime. [Ipu i BuOOpi ciiji BpaxoByBaTu
BEJIUKY KUIBKICTh (PaKTOpiB y TOMy uucial 1 crnocid ciBOu. CKIIagHICTh
BU3HAYEHHS ONTHMAJIbHOI HOPMHU BHCIBY TaKOX TOJSTAa€ B TOMY, IIO BOHA,
Ha BIAMIHY BiJ I1HIIMX TEXHOJOTIYHUX (AKTOPIB, 1€ HA EJIEMEHTHU
MPOJAYKTUBHOCTI MO PI3HOMY, a CaM€ — I'YCTOTY CTE€0JI0CTOI0 JI0 TIEBHOI MEXK1
HIJBUILYE, TOAl K €JIEMEHTH NPOJYKTUBHOCTI POCIMHHU — 3HMXKYeE. Tox
NOTpiOHO 3HAWTH HOPMY BHCIBY 3a $SKOi, y KOHKPETHMX YyMOBax
BUPOIIYBaHHSI, BpOKAMHICTh 3€pHA CATaTUME BUIINX MMOKAa3HUKIB.

[ crocobu ciBOM 1 HOpPMHM BHCIBY HACIHHS ICTOTHO BIUIMBAJIM Ha
BPOKaMHICTh 3€pHAa JIOCII)KYBAaHOTO COpPTY TpPHUTHKAlE O3UMOro. Y
CEpeIHbOMY 33 POKaMH Ta crioco0aMu CiBOM BpPOKaWHICTh 3€pHa HAWBUIIIOIO
Oyna 3a HopMM BHciBy HacimHg 500 mr./mM? — 5,88 T/ra (tadm. 1).
[linBumieHHs HOPMHM BHCIBY HaciHHS 10 550 IT./M?, 4yepe3 TMOMITHE
«TPOCIAAHHSY THAUBIAYAJTBHOI MPOAYKTUBHOCTI POCIMH, HE 3a0e3MevyBajio
MOJAJIBLIOTO POCTY BpOKaHOCTI 3epHa. He BiaAMIueHO HaBITh TEHACHIT 10
IIBOTO.

1. YpouxkaiinicTh 3epHa nociBiB TpuTHKaJe o3umoro copry llananna
3a pi3HUX BapPiaHTIB NMOE€JHAHHA CNIOCO0y ciBOM 3 HOPMOIO BHUCIBY, T/Ta
(cepenne 3a 2018-2020, 2025 pp.)

Crnoci6 ciBou (haktop A)
HopMa BHCiBy2 PsKOBHit } } Cepenne
HACIHHS, MIT./M (KOHTPOIID) By3bkopsanuii Cwmyrosuit
(pakrop B) P

v PT Yy PT Y PT Y PT

350 5,03 I 5,34 I 5,42 I 5,26 I

400 5,16 I 5,40 I 5,59 I 5,38 |

450 (k) 5,25 I 5,73 I 6,10 Il 5,69 I
500 5,26 I 5,86 I 6,52 v 5,88 i
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550 5,13 I 5,86 I 6,64 v 5,88 i

Cepenne 5,17 I 5,64 1 6,05 i 5,62

Ipumimka: * — NOKa3HUKKU: ¥ — ypoxkaWHICTh 3epHa; PI” — paHroBa rpyna HOKa3HHKIB 3a NPOBEJICHUM

CTAaTUCTHYHIM aHAJIi30M 3 BUKOPHCTAHHAM KpuTepito JlyHkaHa (B SIKOCTi IOBTOPEHb Opay POKH).

AHaini3 yposkailHOCTI 3epHa 3a BIUTUBY HOPMH BHUCIBY Ha BapiaHTax 3
pisHEMH criocoOaMu CiBOM TIOKa3aB Pi3HI 3aKOHOMIPHOCTI. 30KpeMa, Ha
PSAIKOBUX TOCIBaX HAWBUINA BPOXKAWHICTH 3€pHA B CEPEAHHOMY 3a POKAMH
gopmyBanacs 3a Hopmu BuciBy 450 Hac./M?. IIpu 1bOMy, BOHAa HE iCTOTHO
nepeBMIyBana BapianT 3 HopMoro BuciBy 400 mac./M?. Lli moka3HuKH, fK i
BPOJKAWHICTh y BapianTi 3 HopMoro BuciBy 500 Hac./M?, BiZHOCHIIHCS 0
ofHi€T paHroBoi rpynu. Tox, 3 TOUKH 30py BPOKaHOCTI 3€pHa, KpalluM Ha
PAIKOBHX IIOCiBax OyB BapianT 3 HopMmow0 BuciBy 400 Hac./mM%. Y mpomy
BapiaHTl BPOXKAMHICTh Y CEPEHHOMY 332 YOTHPHU POKH cTaHOoBHIA 5,16 T/ra.
[loganpiie mMiABUINEHHS HOPMHM BHCIBY HAaciHHS, HE 3a0e3nedyBaio
1ICTOTHOTO TPUPOCTY BPOXKAMHOCTI, MPHU I[bOMY BUTPATU HA BUPOILYBaHHS
3pOCTalH.

ITepeBara HopMu BHCiBYy HacinHs 400 mwT./M? Ha BapiaHTax pAAKOBOTO
criocoOy ciBOM 3a BpOXKailHICTIO 3€pHA BiMIUEHA B YC1 POKHU JOCIIKEHb 3a
BUKJIIOUCHHSAM cripustiauBoro 2019 p. ¥V upomy poiil BoHa OyJia HaAWBUIIIOIO
y BapiaHTi 3 HOpMOIO BHuCiBy HacimHsa 500 mr./M?> — 6,18 T/ra (tabm. 2).
Pazom 3 TuM, 3a MpOBEACHUM CTATUCTUYHUM aHATI30M BOHA CTATUCTHYHO HE
BiJpi3HAIACA Bill ypo:kaliHOCTI OTpUMaHii 3a HOpMH BHCiBy 450 Hac./m2.
PizHuist mixk numu Bapiantamu ctaHoBwia 0,18 1/ra 3a HIPgs — 0,26 T/ra.
Omxe, y 2019 p. Ha BapiaHTax PsAKOBOrO CrocoOy CiBOM, 3 arpOHOMIYHOL
TOYKH 30py Kpamor Oyaa HopMa BUCiBY HacinHs 450 mr./m2,

30BCiM 1HIII 3aKOHOMIPHOCTI BIUIMBY HOPMH BHCIBY HACIHHS
BIIMIYCHI Ha BapiaHTaX CMYIOBOTO crocoOy ciBOM. Y cepeaHboMy 3a
YOTHUPHU POKHU HAMBHIIA BPOKAWHICTh 3€pHA 3a I[bOTO C0co0y GopMyBasacs
y BapianTi 3 HopMoro BuciBy 550 Hac./M? — 6,64 T/ra (quB. Tabmn. 1). Ognax, 3a
MPOBEICHUM CTAaTUCTUYHHM aHAJI30M 3 BHUKOPHUCTAHHSIM PAHTOBOTO
Kkputepito JlyHkaHa, BOHa HE BiJpi3HsIacs BiJ BaplaHTa 3 HOPMOIO BHUCIBY
Hacinag 500 wmr./m2,

AHaJioriyHa 3aKOHOMIPHICTh BiMiu€Ha B yCl pOKH, a came — 3
MIJBUIIICHHSIM HOpMH BUCIBY HaciHHs Big 450 mo 500 IIT./M? YPOKaHICTh
3epHa TPUTUKAJIE 03MUMOIr0 Ha BapiaHTax CMYTOBOT0 CIOCOOy CiBOM 1CTOTHO
3pocTania, IpU UbOMY 3a MOJANBIIOrO 1i MiABUIIEHHS 1CTOTHOTO MPUPOCTY
BpokaliHOCTI Bxke He Oyno. Tak, 3a yMOBHM NiABHUILIEHHS HOPMH BHUCIBY
Hacinug Bixg 500 mo 550 wr./mM? yposxkaiinicTs 3epHa B 2018, 2019, 2020 i
2025 pp. Ha BapiaHTax cMyroBoro crocoOy ciBou 3poctana Ha 0,09, 0,25,
0,07 1 0,09 1/ra 3a HIPgs wacTkoBHX mopiBHsAHB dakTopa B — 0,21, 0,27, 0,15
1 0,24 1/ra BignoinHo. OTXe, HA CMYTOBHUX IIOCIBaXx B yCl POKH, 3 TOUKH
30py BpOXKAMHOCTI 3€pHA, ONTHUMAIBHOIO Oyia HOpPMa BHUCIBY HACIHHS
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500 mrr./m?.

Ha BapianTax By3bKOpsIHOI CiBOM HalBHILA BPOXKAMHICTH 3epHA B
CepeIHFOMY 33 YOTHUPH POKH (hOopMyBajacs 3a HOpMHU BUciBY 450 Hac./mM? —
5,73 1/ra. BoHa icTOTHO nepeBHIlyBaia BapiaHTH 3 MEHILIOI0 HOPMOIO BUCIBY
1, 32 MPOBEJCHUM CTATUCTUYHHUM aHAJI30M 3 BUKOPHUCTAaHHSIM PAHTOBOTO
Kputepiro JlyHkaHa, ICTOTHO HE BIApI3HsUIacs BiJ BapiaHTIiB 3 HOpMaMu
BuciBy HacimHg 500 i 550 mr./m% 1li mokasHuku (5,73 i 5,86 T/ra)
dbopMyBali OJIHYy CTAaTUCTUYHO PIBHY paHroBy TIpymny. 3a poKaMu
JTOCITIDKEHb Ha BapiaHTaX BY3bKOPSIHOTO CIOCOOY CIBOM, 3 TOYKH 30Dy
BpPOKAHHOCTI 3€pHa ONTHMAJIBHOIO Takok Oyja HOpMa BHUCIBY HaciHHS 450
mT./ra. 3a 1i€i HOpMHU BHUCIBY BOHA 1CTOTHO TEPEBHUIIyBajia BPOXKANHICTh 3a
MEHIIUX HOPM BHUCIBY 1 CTAaTUCTUYHO HE BIJApI3HsUIACS BiJ BapiaHTIB 13
OUTBIIMMUA HOpMaMH BUCIBY. TakuM 4MHOM, y CIIOJYYE€HHI 3 BY3bKOPSAHUM
Croco0OM CiBOM, 3 TOYKHM 30py BPOKaWHOCTI 3€pHa, Kpallow Oyna HOpMma
BHCiBY HACiHHS — 450 mT./™m2,

2. YpoxaiiHicTb 3epHa TpUTHKAJIE 03uMoro copry Hlananaa 3a pisHux
BAPIiaHTIB NMO€IHAHHA CIOCO0Y CiBOM | HOPMHU BHCiBY HACiHHHA, T/Ta

Hopma Pix

BUCIBY 2018 2019 2020 2025

Cnocib ciBou )
HACiHHI,

(dpaxrop A) T /Ap2

@Gacrops) | Y¥*| T | Y | T |V | I |V |

350 4401 -0,15 | 551 | -0,49 | 4,76 | -0,26 | 506 | -0,35

400 453 | -0,02 [ 582 | -0,18 | 493 | -0,09 | 537 | -0,04

*
1 450 (k) 4,55 6,00 5,02 5,41

(KOHTPOIIb) 500 442 | -011 | 6,18 | +0,18 | 4,96 | - 0,06 | 5,49 | +0,08

550 4,27 | -0,28 | 6,12 | +0,12 | 4,82 | -0,20 | 5,32 | - 0,09

350 4531 -002 | 628 | +0,28 {486 | -0,16 | 5,37 | -0,04

400 4,85 | +0,30 | 6,10 | +0,10 | 5,02 — 5,61 | +0,20

2 450 (x) 5,13 | +0,58 | 6,45 | +0,45 | 5,35 | +0,33 | 598 | +0,57

500 519 | +0,64 | 6,68 | +0,68 | 544 | +0,42 | 6,13 | 40,72

550 5,10 | +0,55 | 6,70 | +0,70 | 5,42 | +0,40 | 6,20 | +0,79

350 4,55 6,09 | +1,09 [490]| -0,12 | 5,12 | -0,29

400 502 | +0,47 | 6,37 | +0,37 | 5,21 | +0,19 | 5,75 | +0,34

3 450 (k) 5,38 | +0,83 | 6,98 | +0,98 | 5,58 | +0,56 | 6,46 | +0,05

500 578 | +1,23 | 7,36 | +1,36 | 6,05 | +1,03 | 6,87 | +1,46

550 586 | +1,31 | 761 | +161 |6,12| +1,10 [ 6,96 | +1,55

c 1 (x) 443 — [593] - [a90]| - [533] -
q);fff‘sz 2 496 | +053 | 644 | +051 | 522 | +0,30 | 586 | +0,53
p 3 532 | +0,89 | 6,88 | +1,15 | 557 | +059 | 6,23 | +0,90

350 449 |1 -053 | 596 | -052 |484| -0,48 | 518 | -0,77

Cepenue 3a 400 4,80 | -0,22 | 6,10 | -0,38 | 5,05| -0,27 | 5,58 | - 0,37

dbakTopom 450 (x) | 5,02 - 6,48 - 532 - 595| -—

B 500 513 | +0,11 | 6,74 | +0,26 | 5,48 | +0,16 | 6,16 | +0,21




21SSN 2413-7642. JKYPHAJI « Pociunnuymeo, cenekyis i HACIHHUYMe0, n10000604isHuymeo i 3oepicannsy, 2025, eun. 1

| 550 5,08 | +0,06 | 6,81 | +0,33 [ 545 | +0,13 | 6,16 | +0,21
CepeHe 1o JocTiay 4,90 6,42 5,28 5,81
HIPos ronosHoro ed. C 0,16 0,24 0,12 0,19
HIPos ronosnoro ed. D 0,18 0,26 0,12 0,22
HIPos yactkoBux mop. C 0,18 0,27 0,14 0,21
HIPos vactkoBux mop. D 0,21 0,27 0,15 0,24

Ipumimka: * — cnoci6 ciBou: 1 — psaKoBuil; 2 — By3pKOPAIHHN; 3 — CMYTOBHH 3 MIHPHHOIO CMYTH 15 cM i
BifCTaHHIO Mk cMyramu 10 cMm. ** — ckopoueHHs: Y — ypoxaitHicTs; I1 — mpupicT HOpiBHIHO 3 KOHTPOJIEM
JOCHily — pAAKOBUIA croci6 ciBOM, HOpMa BUCiBY HaciHHs — 450 1mt./m2,

AHati3 rojoBHOTO edekty crocoly CiBOM MOKa3aB 3HAYHY IepeBary
CMYTOBOTO CHOCO0Y B ycCi POKH. Y CEpellHbOMY 3a pOKaMHU Ta HOpMaMu
BHUCIBY, BPOXKalHICTh 3€pHa 3a Iboro crocody Oyna Ha 0,88 1 0,41 T/ra
BUIIOI0, HIXK 3@ PSAKOBOrO 1 By3bKOpsinHOro. Ilpu mpomy, mnepeBara
CMYTOBOTO CIIoco0y CiBOM HapocTaa 1o Mipi HiABUIIICHHS HOPMHU BUCIBY.

AHani3 3B’43KIB HOPMH BHUCIBY 3 YpOXKAWHICTIO 3€pHA, €JIeMEHTaMu
NPOAYKTUBHOCTI 1 OIOMETPUYHUMHM TOKa3HMKaMH BHSBUB  3HAYHI
PO301KHOCTI MK PSJIKOBHM 1 CMYroBUM criocodamu ciBOu. Hanpuknan, Ha
BaplaHTax CMYTOBOTO cHocoOy CIBOM BIJIMIYEHO TICHUH TpPsIMUN 3B’SI30K
HOPMH BHCIBY HAaClHHA 3 YypoKaiHicTio 3epHa — I = 0,98, Tomi Ak Ha
PSAAKOBUX TOCIBaX 3B 30K MK IIUMU OKa3HUKAaMU OyB CEpEIHIM MPSIMHUM —

r=0,50 (puc. 1).
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Cnocio ciBou:
——— PSKOBUM; —®— — CMYTOBHUU

Puc. 1. 38’5130k HOpMU BUCIBY HACIHHS 3 YPOXKANHICTIO, €JIeMEHTaMH1
MPOJYKTUBHOCTI Ta OKPEMUMHU O10METPUUYHUMU MTOKA3HUKAMU POCIUH
TPUTHKAJIE O3UMOTO 32 PSAKOBOTO Ta CMYTOBOT'O CIIOCO0Y C1BOM

Ipumimka: 1 — ypoxaliHicTh 3epHa; 2 — 010JOTiYHA BpOXKaHHICTH TPYIH TOJOBHUX cTeben; 3 —
OioxoriyHa BpOXKaWHICTh Tpymu OiYHHMX cTeber; 4 — Maca 3epeH 3 Kojioca TOJOBHOTO cTebna; 5 — maca
3epeH 3 Koloca OIYHOTO cTebna; 6 — KUIBKICTh 3epeH Yy KOJIOCI TOJIOBHOTO cTebiia; 7 — JOBXKHHA KOJIoca
TOJIOBHOTO cTebNa; 8 — KUTbKICTh poCiuH Ha 1 Mm% 9 — xinbkicTh Giunux creben Ha 1 M% 10 — nIiamerp
JPYroro HaJl3eMHOTO MKBY3JIsl; 11 — IOBXKUHA IPYyroro Haga3eMHOro MixBYy3ist; 12 — cymapuuid OITII.

3HayH1 BIAMIHHOCTI MK crtoco0aMu c1BOM TaKO’K BIAMIYEH] 3a CHIIOO
3B’SI3KIB HOPMU BHCIBY HAacClHHS 3 O10JIOT1YHOIO BPOKAWHICTIO 3€pHA TPYINH
OlyHMX cTeOea, JOBXKHMHOIO KOJOCa TOJIOBHOrO cTeOna 1, IO OCOOJIMBO
BOXJIMBO, — KUIBKICTIO OIYHMX TMPOAYKTHBHUX CTeOen. 30KpemMa, Mix
HOPMOIO BHUCIBY HACiHHS 1 010JOTIYHOIO BPOXKAWHICTIO 3€pHA TPYMH OIYHHUX
OPOAYKTUBHHUX cTeOeN 3a PSIKOBOro crnocoOy ciBOM 3B’S30K OYyB TICHUH
3BOpOTHINA — I' = -0,98 Toal K 3a CMyroBoro croco0y ciBOHM, — cepeaHii
npsmuit — I = 0,54. Ha psakoBux mociBax HOpMa BHUCIBY HACIHHS Majia
TICHUM 3BOPOTHIA 3B’SI30K 3 KUIBKICTIO OIYHHUX MPOTYKTUBHHX CTEOET —
r = -0,96, Toai Ik Ha CMYTrOBHX IMOCIBax I1I€il 3B 430K OyB TICHMI MPsSAMUNA —
r =0,95.

3BICHO, BCTAHOBJIEH1 3B’SI3KM HOPMH BHUCIBY HACIHHS 3 YpOKaMHICTIO
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3epHa, 010JIOTIYHOIO BPOXKANHICTIO, OKPEMUMH €JIEMEHTaMH MPOTyKTUBHOCTI
Ta OIOMETPUYHUMHU TMOKA3HUKAMU XapaKTepHI came ISl JTOCI1HKYBaHOTO
Jiana3oHy HOPMU BHUCIBY HACiHHS, 1 3BICHO TYT HE MOKe OyTH 3aCTOCOBaHa
Oyap-sika eKkcTpamofisiis. Y TOW JKe dYac, caMe B IIbOMY Jiana3oHi
3HaXOJUJIUCA ONTHMAJIbHI BapiaHTM HOPMH BHCIBY HACIHHA IS BCIX
croco0iB C1BOM TOX, BOHU 00’ €KTHBHO JIaI0Th MOXJIMBICTH iX MMOPIBHIOBATH.

IIpo BHCOKY B3aeMOJIII0 CIIOCOOIB CiBOM 3 HOPMOIO BHCIBY CBiq4aTh
pO3paxoBaHI 4YacCTKU BIUIMBY JOCHIDKYBaHMX (haKTOpIB Yy  3MIHY
BpOKaHOCTI 3epHa. B yci poku BIIMIYEHO 3HAYHUM BIUIMB B3aEMOJIT
JTOCTIKYBaHUX (DAKTOPIB, JTOBEICHUM TaKOXX CTATUCTUYHUM aHaII30M.
30kpema, oro yacTka B 3MiHI BpokaitHOCTI 3epHa TpuTukaie B 2018, 2019,
202012025 pp. ctanoBmiia — 16,2 %, 8,8, 14,8 1 12,1 % BiamOB1IHO.

3BiCHO OLIBIIMX 3MIH YpPOKalWHICTh 3€pHAa 3a3HaBaja 3a BIUIMBY
roJIOBHUX €(ekTiB (akTopiB. Y IIJIOMY 3a pOKaMU JOCHIIKE€Hb, 1X BIUIMB
OyB CXOXHI TOX, YMOBHO MOXHa CKa3aTH, IO 3a BIUITUBOM BOHHU Oyiu
nocTaTHbo Onm3bkumu. Y 2018, 2019 p. nenio OLIbIIMX 3MIH YpOXKAHHICTh
3epHa 3a3HaBajia 3a BIUIMBY HOPMHU BHUCIBY HaciHHS — 43,6 1 41,7 % npotu
31,41 37,3 % BianmoBigHO, HaTOMICTh y 2025 p. OLIBII BIUIMBOBUM OYB came
cnioci6 ciBou — 42,0 % npotu 35,7 % — 3a BIUIMBY HOPMU BHUCIBY HaCiHHA. Y
2020 p. BB crocoOy ciBOM 1 HOPMU BHUCIBY HAaciHHS OYB (haKTHUHO
OJIHAKOBUM 3 YacTKamu BILIUBY — 35,4 1 37,0 % BiAmOBIIHO.

BucnoBku. Ontumizailisi HOpMH BUCIBY HACIHHS y CIOJIYYeHH1 31
CrocoOOM CiBOM € BaKJIMBUM DPE3EPBOM IMIJIBUICHHS PIBHA peaizallii
TeHETUYHOTO MOTEHINaTy MPOIYKTUBHOCTI TPUTHKAJIE 03UMOro. BaximnBum
€ T€, 0 «KOPEKIIsH LHUX €JIEeMEHTIB TEXHOJIOT1i BUPOLLYBaHHS, HA BIAMIHY
BiJI, HANPUKJIaJl CUCTEMM >KUBJICHHS a00 3aCTOCYBaHHS 3ac00iB 3aXUCTY
pPOCTINH, HE «THUCHE» Ha BKOJIMIIE CEpEelOBHUIIE, a TaKOX HE mepeadadae
3HAYHUX JOJAaTKOBUX BUTPAT HA BUPOIIYBaHHS.

JloBeneHa 1CTOTHa MepeBara CMYTroBOTO CIOCOOy CIBOM B yCi POKH
JOCIIKEHb. 3 TOYKHM 30py 3€PHOBOI MPOAYKTUBHOCTI HaMKpamum OyB
BapiaHT CIIOJYy4YEHHS CMYTOBOTO CIOCO0Y CiBOM 3 HOPMOIO BHUCIBY HACiHHS
500 mr./M%. YV cepemHbOMY 3a YOTUPH POKH BPOKAMHICTH 3€pHA B LBOMY
BapiaHTi craHoBwia 6,52 T/ra, mo Ha 1,36 T/ra BHIIE NOPIBHIHO 3
KOHTPOJIEM JTOCIITY (psAAKOBa c1BOA y CIIOMyU€HHI 3 HOPMOIO BUCIBY HACIHHS
450 mmr./m?). Tligeumenns nopmm BuciBy Bim 500 no 550 mac./mM? He
3a0e3MmedyBajio iICTOTHOTO 301IBIIICHHS BPOXKAHHOCTI 3epHa.

PsankoBuii croci® ciBOM 3a piBHEM YpOXaHHOCTI 3epHa TPUTHKAJE
O3MMOT0 3HAYHO MOCTYNaBCS BY3BKOPSTHOMY 1 TUM OijIbIlIe CMYTOBOMY
criocobaM 3a BCiX HOpM BHCIBY HaciHHS. HaliBuiry BpoaiiHICTh 3epHa 3a
II5OTO croco0y CiBOM OTPUMAHO y BapiaHTi 3 HOPMOK BUCiBY 450 1mT./m?
5,25 T/ra oiHaK, BOHA ICTOTHO HE BIAPI3HSIACS BiJl MOKAa3HUKA OTPUMAHOTO
3a HopMu BuciBy 400 Hac./M?> — 5,16 T/ra TOX, 3 TOYKH 30py BPOKANUHOCTI
3epHa, Ha PAAKOBHX IOCiBaX Kpalor Oyia HopMa BuciBy 400 Hac./m?,
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By3bkopsigauii  cmoci6 ciBOM 3a pIBHEM YPOXKaWHOCTI 3HAYHO
MOCTYNaBCsl CMYTrOBOMY CHOCOOy CiBOM TpOTe ICTOTHO TMepeBakaB
pSAAKOBHM. Y CHOMy4YeHHI 3 BY3bKOPSAHMM CHOCOOOM CiBOM Kpamiuit
pe3yJbTaT MOKa3ada HOpMa BUCIBY HaciHHS — 450 wT./M2. YV cepemHbsoMy 3a
JOTHPU POKH BPOXKAMHICTH 3€pHA B IIbOMY BapiaHTiI cTaHOBWia 5,73 T/ra.
Bona Oyna i1CTOTHO BMIIIOIO HIK 32 MEHIIMX HOPM BHCIBY 1 CTATUCTUYHO HE
BIJIpI3HsJIACS BiJI ypOXKaWHOCTI 3€pHA Ha BaplaHTax 3 HopMmamu BUCIBY 500 1
550 nHac./m?.

B yci poku BigMiueHO BHUCOKHH €(hEKT B3aeMOJii Croco0y ciBOM 3
HOPMOIO BHCIBY HACIHHS B MIHJIMBOCTI BPOKaHOCTI 3€pHA JOCIIIIKYBaHOTO
COPTYy TpPWTHKAJIE O3UMOTO, SIKHA TaKOX TMIATBEPAUBCS CTAaTUCTUYHUM
aHani3oM. YacTtka B3aeMoii MX (PaKTOPIB y MIHJIMBOCTI BPOKaHOCTI 3€pHa
B 2018, 2019, 2020 1 2025 pp. cranoBuma 16,2, 8,8, 14,8 1 12,1 %
BIJIIIOBIIHO.
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The effect of different combinations of sowing methods and seed sowing rates
on the yield of winter triticale

The results of four years of research on the impact of sowing methods in
combination with seed sowing rates on the grain yield of winter triticale variety Shalanda
are presented.

Formulation of the problem. Given the growing interest among producers in
winter triticale and the gradual expansion of its acreage, there is a need to study the
possibilities for realizing the genetic potential and adaptive properties of this crop
depending on the influence of cultivation technology elements. In this regard, it is
particularly important to determine the optimal indicators of the feeding area and its
shape, which are determined by the combination of the sowing method and the seed
sowing rate. Unlike, for example, crop nutrition and protection systems, these elements
have no side effects on the environment, their adjustment does not involve significant
economic costs, and their share in grain yield variability is quite high. In addition, the
effectiveness of other elements of agricultural technology, the phytosanitary condition of
crops, the level of utilization of nutrients from fertilizers, largely depend on them.

The purpose of the research. The aim of the research was to compare the
effectiveness of different sowing methods and determine the best combinations of sowing
methods and seed rates that ensure fuller realization of the genetic potential of winter
triticale variety Shalanda.

Research methods. The research was conducted in 2017-2020, 2024, and 2025 at
the Shevchenko Agricultural Production Cooperative located in the Velykoburlutsky
district of the Kharkiv region. The technology for growing winter triticale, with the
exception of the issues under study, was typical for the research area. To solve the tasks
set, a two-factor field experiment was set up using the split-plot method. The first order
plots were sown using three methods: row, narrow row, and strip. The second order plots
had five seed sowing rates: 350 seeds/m?, 400, 450, 500, and 550 seeds/m?2. The area of
the accounting plot was 75 m?.

Research results. In the studied variants of the sowing method, the highest yield
of winter triticale grain was obtained at different seed sowing rates. The strip method
showed the best results in terms of grain yield for all seed sowing rates in all years. The
highest triticale grain yield using this sowing method was obtained in variants with a seed
sowing rate of 550 seeds/m?> — 6.64 t/ha. However, statistical analysis of yield results
using a ranking criterion did not reveal a significant difference between the variants with
seed sowing rates of 550 and 500 seeds/m?.

A similar trend was observed throughout the years, namely, grain yield increased
significantly with an increase in seed sowing rate from 450 to 500 seeds/m?, while a
further increase in seed sowing rate did not result in a significant increase in yield. In
particular, with an increase in the seed sowing rate from 500 to 550 seeds/m?, grain yield
in 2018, 2019, 2020, and 2025 in the strip sowing variants increased by 0.09, 0.25, 0.07,
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and 0.09 t/ha for LSDos partial comparisons of factor B — 0.21, 0.27, 0.15 and 0.24 t/ha,
respectively. Thus, for strip sowing, from the point of view of grain yield, the optimal
seed sowing rate is 500 seeds/m?.

On narrow-row crops, the highest grain yield over four years was achieved with a
sowing rate of 450 seeds/m? — 5.73 t/ha. It significantly exceeded the variants with lower
sowing rates and, according to statistical analysis using Duncan's rank criterion, did not
differ significantly from the variants with sowing rates of 500 and 550 seeds/m?. Based
on years of research on narrow-row sowing options, a sowing rate of 450 seeds per
hectare was also optimal in terms of grain yield. At this sowing rate, it was significantly
higher than at lower sowing rates and did not differ statistically from the variants with
higher sowing rates. Thus, in combination with narrow-row sowing, the best seed rate in
terms of grain yield is 450 seeds/m?.

The row sowing method showed the worst results in terms of grain yield. With
this method, the highest average grain yield over the years was obtained with a seed
sowing rate of 450 seeds/m? — 5.25 t/ha. At the same time, it did not significantly exceed
the grain yield in the variant with a seed sowing rate of 400 seeds/m? (5.16 t/ha). These
indicators, as well as the yield in the variant with a sowing rate of 500 seeds/m?, belonged
to the same rank group. Therefore, in terms of grain yield, the best option for row crops
was a seed sowing rate of 400 seeds/m?.

Conclusions. If technical capabilities allow, winter triticale of the Shalanda
variety and varieties close to it in terms of morpho-biotype should be sown in strips with
a sowing rate of 500 seeds/m?. In the absence of a suitable seeder, sowing should be
carried out using the narrow-row method in combination with a seed sowing rate of 450
seeds/m?, or using the row method with a sowing rate of 400 seeds/m?.

Keywords: winter triticale, variety, sowing method, sowing rate, grain yield,
productivity elements.
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BIIJIMB CTPOKIB CIBBH HA ®OPMYBAHHA BPO)KAﬁHOCTI
COPTIB KBACOJIT Y CXIJHOMY JICOCTEILY YKPAIHHN

HaBeneno pe3ynbraru TPUPIUHUX OCIHIKCHD BILUIUBY PI3HUX CTPOKIB ciBOM (5 1
15 tpaBus) Ha picTt 1 (opmyBaHHS BpOKAWHOCTI COPTIB KBacosi IlepBomaiicbka,
JokyudaeBcbka, MaBka Ta [lanHa. BcTanoBieHo, 1o 3a Apyroro CTpoky ciBOM Tycrora
CXOIiB 1 MONbOBa CXOXICTh HaciHHA copriB IlepBomaiickka, [lokydaeBchbka i MaBka
3MEHIIYETHCS, a copTy [laHHa — 30UTBIIYETHCS Y MOPIBHSAHHI 3 MEPIIMM CTPOKOM TIOCIBY.
bimbm mi3HI MOCIBM NpHU3BOAATH 0 3HWKCHHS BWIKMBAHOCTI POCIMH IO BCIX
JNOCT/DKyBaHUX copTrax kBacomi. Y copriB IlepBomaiicbka 1 Jloky4aeBchka
CIIOCTEPIraeThes 3arajibHa TCHJICHIIIS 10 TIOKPAIEHHS CTPYKTYPHHX MOKa3HHUKIB ypOXKAar0
3a TMEpIIoro CTPOKY MOCiBY, a y coptiB Magka i [lanHa 3a apyroro crpoky. Haitbinbmny
BpOXaiHICTh 3epHa kBacoii y copTiB [lepBomaiicbka 1 JlokyuaeBchka — 1,94 1 1,76 T/ra
OTPHUMAJIH 32 TEPIIOTo CTPOKY, a y copTiB MaBka i [lanna - 1,72 1 1,55 1/ra 3a gpyroro
CTPOKY CiBOU.

KurouoBi cioBa: cTpokm ciBOM, COPTH KBacoji, IMOJIbOBA CXOXICTh HAaCiHHS,
BUKHBAHICTh POCIIHH, CTPYKTYpa BPOXKar0, BPOKAWHICTb.

Beryn. B ymoBax Cximnoro Jlicocteny VYkpainu st epexTHBHOTO
BUKOPHUCTaHHS O10JIOTIYHOTO MOTEHLIATy COPTY 1 NPHUPOIHO-KIIMATUYHUX
YMOB Ba)KJIMBE 3HAYEHHS Ma€ pO3poOKa Ta BIPOBAIKEHHS Y BUPOOHUIITBO
HOBOI aJaNTHBHOI TEXHOJIOTi BHUPOLIYBaHHS KBacojil. BpaxoByrouu
HEJI0CTaTHIi 00CIT BUPOOHUIITBA KBACOJI1, MOCTala HEOOXITHICTh MEePErIsly
OKpPEMHUX €JEMEHTIB TEXHOJOrli ii BHUPOUIYBAaHHS, CHOPSAMOBAHUX Ha
OTPUMaHHS MaKCUMaJIbHOI BpoxkaitHOCTI. Cepen 3axo/liB, 3a KX MOXXIJIUBO
JOCSITTH BHCOKOT BPOXKAMHOCTI Ta TMOKPAIICHHS IKOCTI 3€pHA ITi€T KYIbTypH,
€ YIOCKOHAQJICHHSI Cy4aCHUX HAyKOBO-TEXHIYHUX MPHUHIIUIIB MiT00PYy HOBHUX
BHUCOKOTIPOAYKTUBHUX COPTIB, JOIMOCIBHOI OOpOOKM HACiHHS, yI0OpEHHS,
croco0iB CiBOM, HOPM BHCIBy TOIIO, CHPSMOBAaHUX Ha (opmMyBaHHS
ONTUMAaJILHOTO mociBy [1-9].

AHaJi3 OCTaHHIX JochaifxkeHb i1 myOaikamiii. BaxnuBum
arpoOTeXHIYHUM 3aXOJJOM B TEXHOJOTIi BHPOIIYBaHHS 3€pHA KBacCOJi
3BMYANHOI € ONTHUMI3allisg CTPOKIB IMOCIBy. Baano miniOpaHi CTpOKU CiBOM
JAI0Th MOXUIMBICTH OTPUMATH JIPY’KHI CXOJH, CIPUSAIOTH CBOEYACHOMY
MPOXOKEHHIO (heHONOTrTYHMUX (ha3 1 pIBHOMIPHOCTI JIOCTUTAHHS BpOXkaro. 3a
nanumu O.B. Opuapyka Ta 1H. CTPOKHM CIBOM KBacojl BHU3HAYalOThCS
MICIICBUMH 1 HAsIBHUMH TOTOJHO-KJIIIMATUYHUMHU yYMOBAMHU POKY, a TaKOXK
XapaKTEPUCTUKOIO IPYHTY Ta COPTOBUMH 0COOIMBOCTSIMHU KyinbTypH [10].

KBacomio sik 4yTnuBy 10 3aMOpO3KIB KYJIbTypYy, BHUCIBAIOTh, KOJHU
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MUHE 3arpo3a MOBEPHEHHS XOJOAIB 1 IpyHT Ha muOuH1 10 cM mporpieTbes
no temmeparypu 10—-12°C. Panni mociBM KBacojil XapaKTepu3yIOThCs
MOBUIBHUM  PO3BUTKOM, TOLIKO/PKEHHSIM THMYAaCOBUMHU TOHMKCHHSIMHU
TEeMIIepaTypamu, 1o MPU3BOAUTE 10 3arvOesi YaCTUHU POCIIHH 1 3p1IKEHHS
nociBiB. HaciHHs KBacoJii, BUCISIHE B TPETIN JIeKa Il KBITHSI, 4acTO MOTpaIuIsie
y HECNpUATINBI 3a TEMIIEPAaTypHUM  pPEKHMOM YMOBH, TOMY TOJIHOBa
CXOXICTh MOTO 3HMKY€EThCsl. HaciHHs KBacoJi 3a TaKUX yMOB JIOBI'MM 4yac He
IpoOpOCTaE, IUTICHSIBIE, 3arHUBa€, 3HAYHA YAaCTHMHA MOMIKOMKYETHCS
HIKITHUKAMH 1 cxoau GopMyroThes 3pimkennmu [11, 12].

3a OUIBII Mi3HIX CTPOKIB CIBOM TIPYHT NEpEecHXa€ 1 CXOAM KBacoJi
3’ SIBIISTFOTHCSL HEPpIBHOMIpHO. YacTHHA HACIHHS Yepe3 TPUBAIUH Mepioa Jacy
B TakoMy TIpYHTI BTpadya€ CXOXICTb. YKpPAiHCBKMMH HAyKOBIISIMH
JOCIHIIKEHO, 110 BIJ CIBOM KBacojii 3BUYalHOI B paHHI 1 II3HI CTPOKHU
CIOCTEPIraloThCsl 3HWKEHHS BW)KMBAHHS POCIMH, TOMY IO CXOAM 1i Oynu
OuTblI CTA0KMMU B TOPIBHAHHI 31 CXOJAMH, OTPUMaHUMHU B ONTUMAaJbHI
cTpoku. Pa3zoMm 13 mMM BOHHM 3a3HAualOTh, 10 BAKIUBOI YMOBOIO IS
OTPUMaHHS PIBHOMIPHMX CXOJlIB Ta BHCOKOTO BpOXAI € HAasABHICTh
JIOCTaTHBOT KIJIBKOCT1 BOJIOTH Y BEpXHbOMY Iirapi rpyHTty [13, 14].

[IIBuaKiCT, TOSIBU CXOJIB TiepeOyBae B TICHIA 3alIeKHOCTI BiJ
TEMIEPATypyu W BOJIOTOCTI IPYHTY, 110 MA€ BUHATKOBE 3HAUEHHS IpH CiBOI
KBacoJil. AHami3yloud JaHl HAyKOBIIB, $KI MPOBOIWIM JOCHIKEHHS Y
[TpaBobepexHomyJlicocTeny, KBAacOMO CiiJi BUCIBaTH HAMPUKIHIN TMEPIIOi
abo cepenuHi Jpyroi neKaayd TpaBHSA, KOJMU IPYHT Ha mIMOWHI 5—6 cM
nporpierbest A0 10°C 1 BuIle, KOJIX 10 MIHIMyMY 3BOJIUTHCS BIPOTIAHICTH
BECHSIHUX 3aMOpo3KiB [15-17].

VY Cxignomy Jlicocteny YkpaiHu JOCHIIKEHB 100 BILUIUBY CTPOKIB
CIBOM Ha pICT 1 BpOXKaHICTh Cy4YaCHUX COPTIB KBACOJII HE MPOBOAMIOCS, 1110
0OyMOBJIIOE aKTyaJ bHICTh TaHOI pOOOTH.

Marepiaam i meroaum aociigxeHb. PopMyBaHHS MNPOLYKTUBHOCTI
3epHa KBacoJi 3aJeKHO BiJI CTPOKIB ciBOM B ymoBax CximgHoro Jlicoctemy
npoBoauian Brpoaosxk 2019-2021 pp. wa 6a3i HHBILI «/locninne mome.
CxeMo10 JoCiKEeHb Tiependadaiu JOCHIIUTH 0 TBOX YMHHUKIB: CTPOKU
ciBOM — 5 TpaBHs 1 15 TpaBHs (dakTop A); coptu kBacomni — [lepBomaiickka,
JloxyuaeBchbka, Magka, I[lanna (daktop b). PosmimenHss BapiaHTIB —
CUCTEeMaTU4YHe, MOBTOPHICTb — YOTHUpPHUpa30Ba. 3arajbHa IUIOMIA AUISHKH
10 m?, obmikoBa — 6 M2 Tlonmepemnuk — mmeHuns spa. CisOy IPOBOIUIM
HIMPOKOPSAHUM CIIOCOOOM 13 mMpuHOK MDKpsSasr 45 cMm. Hopma BuciBy
craHoBmia 500 Tuc. cxoxkoro HaciHHS Ha 1 ra. CpoocrepexeHHs 3a
dbenonorivHuMU  $azaMu pOCTy ¥ PO3BUTKY POCIUH TPOBOJAWIM 3TIAHO
3arajJbHONPUUHATOI METOAUKH [18]; TycTOTY pociauH mifpaxoByBaiu y (asi
MOBHUX CXOJIB 1 mepen 30MpaHHSIM YpOXKAal0 HAa MOCTIMHO 3aKpiIUIEHUX
KUJIOYKaMU TJIOMIAJKAX Y YOTUPHUPA30Biil MOBTOPHOCTI; BUKUBAHICTH POCIIUH
BU3HAYAIIM TUIIXOM BIJHOIIEHHS KUIBKOCT1 POCIIMH TIepel 30upaHHsIM JI0 iX
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KUTBKOCTI Y (ha3i cXo0/liB; CTPYKTYPHHI aHaji3 BPOKal0 KBACOJ MPOBOIUIIH

METOZIOM BifgOOpy cHomoBuX 3paskiB [19];

O0JIiK BpOXKarw KBacoJi

3MIHCHIOBATHN y (ha3i MOBHOI CTUTIIOCTI METOIOM MOAUITHOYHOTO OOMOJIOTY 1
3BaXYBaHHS 3€pHA 3 IMepepaxyBaHHSIM Ha BOJIOTICTh Ta 3aCMIYCHICTH;
Bu3HadyeHHs Macu 1000 3epen mposoauiu 3a JJCTY 4138-169 2002 [20].
Pe3yabraTn gociigxeHb Ta ix 00roBopenHsi. Temmneparypa ta onajau
B poku IPOBEJEHHS JOCTIIKEHb Majid TEeBHI BIJIMIHHOCTI BIJI CepeaHIX
OaraTopiyHUX JaHUX, 10 BiIOOpakaJocss Ha POCTOBUX IIporecax 1
dbopMyBaHHI IPOAYKTUBHOCTI COPTIB KBacoJi (Tadi. 1, 2).

1. Temneparypa noBiTps 3a BererauiiiHuii mepioa KBacoJi

(3a manum Meteonocty «Poranby)

Micsi Temmneparypa, ° C
JHexanu Cepennst | bararo-
1 | 2 | 3 3a Micsillb | piuHa
2019 p.
KBiTeHb 9,8 9,8 14,9 11,5 8,3
TpaBeHb 15,2 19,0 26,1 20,1 15,4
UepBeHb 23,9 26,1 24,3 24,8 19,2
Jlunenn 21,5 20,2 22,5 21,4 20,5
CepnieHb 19,0 24,0 23,4 22,1 19,6
Bepecenn 23,0 16,9 12,1 17,3 13,8
2020 p.
KBiTeHb 79 7,5 11,0 8,8 8,3
TpaBeHb 14,3 13,1 13,2 13,5 15,4
UepBeHb 18,5 24,4 22,9 21,9 19,2
Jlunenn 24,8 21,0 22,5 22,8 20,5
CeprieHb 22,0 20,8 21,3 21,4 19,6
Bepecenb 22,3 16,7 17,3 18,8 13,8
2021 p.
KBiTeHb 6,8 10,0 9,3 8,7 8,3
TpaBeHb 13,4 16,5 18,5 16,1 15,4
UepBeHb 15,4 21,4 25,6 20,8 19,2
Jlunenn 23,6 27,0 23,7 24,8 20,5
CeprieHb 26,2 25,0 23,0 24,7 19,6
Bepecenb 15,1 17,4 8,8 13,8 13,8
2. KisibKicTh onajiB 3a BereTamiiHui nepiox KBacoJri
(3a manumMu MeTeonocty «Poranby)
Micsi Omnamu, MM
Hexanu Cyma Bararopiuna
1 2 \ 3
2019 p.
KBiTeHb 0,0 23,8 20,7 445 35
TpaBenb 30,6 3,8 9,0 43,4 49
YepBeHb 12,7 0,0 2,5 15,2 59
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Jlunenn 25,9 0,0 12,9 38,8 71
CeprieHb 13,6 0,0 0,0 13,6 56
Bepecenn 0,0 2,0 11,0 13,0 43
2020 p.
KBiteHb 0,4 53 8,0 13,7 35
TpaBeHb 18,6 14,2 75,5 108,3 49
UepBeHb 33,0 19,8 1,4 54,2 59
JIunenn 7,0 92,0 7,0 106,0 71
CepnieHb 0,0 0,0 5,8 5,8 56
Bepecenb 0,0 0,0 1,3 1,3 43
2021 p.
KBiteHn 8,6 20,7 14,4 437 35
TpaBeHb 14,0 28,7 8,8 51,5 49
UepBeHb 50,8 23,4 1,7 81,0 59
Jlunens 15,7 0,0 3,8 19,5 71
CepneHb 2,2 5,9 3,7 11,8 56
Bepecenb 2,3 18,3 11,4 32,0 43

Kgitens i TpaBens 2019 p. 3a Temneparyporo nositps Ha 3,2 i 4,7 °C
NEPEeBULLYBAJIM OararopiuHi MOKa3HUKH, IO JO3BOJMIIO J00pe MpOrpiTUCs
TPYHTY 1, HE 3BaKalOYHM HA TIEBHY HECTady BOJIOTH, OTPUMATH APYKHI CXOIU
MEePIIOT0 CTPOKY MOCIBY Ha 6-7 100y, Ipyroro cTpoky — Ha 5-6 1o0y. [Ipore
aHOMAJIBHO CIIEKOTHA 1 mocymumBa noroga y depsHi (24,8 °C i 15,2 Mm)
HEraTUBHO BIUIMHYJIA HA MMOYATKOBI €Talu POCTY POCIUH (TIepioj] TpiiyacTHii
JUCTOK — OyTOHI3allisg). Y mepinii JeKaal JIMIHS i 4ac UBITIHHSA KBacOi
OpOUIUIM JIomMl — 25,9 MM 1 cepenHsl TeMriepaTrypa MOBITpS 3HU3UJIACS 0
21,5 °C, mo memo nominmmiio crad nocisis. ®aszu yrBopeHHs 600iB, HAMBY
0001B 1 TOCTUTaHHS HACIHHSA BiIOYBAJIOCS 32 TOCTPOro ASMIMUTY OIMaIiB, IO
CYTTEBO TMO3HAYWIHMCS Ha (POPMYBaHHI CTPYKTYpHHUX €JIE€MEHTIB 1
BPOKaiHOCTI KBAacoJIl.

Kgitens 2020 p. BUSIBUBCS MOMIPHUM 3a TEMIEPATyporo 1 CyXuUM 3a
3BOJIOKEHHSAM — Juiie 13,7 mm. ¥V TpaBHi npoituu psacHi gomil — 108,3 MM
3a cepenHboi Temmeparypu Ha 1,9 °C Huk4oi 3a KIIMaTUYHY HOpMY, ILO
BIOBUILHUJIO TOSIBY CXOIB KBacoidi. 3a MEpIIoro CTPOKY CIBOM BOHU
3’aBunuca Ha 11-13 moOy, 3a apyroro — Ha 11-14 noGy. Cepenns
Temreparypa depsHs Ha 2,7 °C mepeBuinyBana GaraTopidHui MOKAa3HHK, a
OMMaJiiB BUMAIO OMM3bKO HOpMH — 54,2 MM, 10 3a0€3MeUnsio HOpMajbHE
MPOXO/KEHHSI TMOYAaTKOBUX €TamiB pocTy pochuH. L[BiTiHHS KBacodi
BiOyBaocs 3a BUCOKOI CEpPeIHbOI AeKaaHOi Temneparypu nositps 24,8 °C i
HecTadl omaniB — 7,0 MM, ane miJ 4ac yTBOPEHHS O00IB MPOMILIN psCHI
noua — 92,0 MM, 110 CIPHSUIO MOJANBIIOMY iX HalIUBY. BuCOKi TeMmneparypu
1 AedinUT OmMajaiB MiJ KiHEIb BereTalli KBacoyi MPUCKOPWUIIN J03piBaHHS
HACIHHS Ta MOYATOK 30MpaHHs BpOXKAIo.

VY 2021 p. cepenHbOMICSIYHI TeMIEpaTypyu KBITHSI, TPABHS 1 YEPBHA B
IJIOMY JICII0 TEPEeBUIYBaid OaraToOpiuHi IMOKa3HUKH, aje IX JeKagaHl
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KOJWBaHHA Oynu 3HayHWMH. [losiBa CXOAIB TEPIIOTO CTPOKY IOCIBY
3adikcoBana Ha 10-12 moOy, apyroro ctpoky — Ha 7-8 moOy. OcoOimBo
IPOXOJIOJHA TMOTo/Aa BiAMIYEHA B MEPIIMMA AeKaal YepBHSA, KOJIU CEpeaHs
Temneparypa cranosuaa 154 °C, a omamm — 50,8 mm. Lle cyrreBo
YIOBUIBHWIJIO MOYATKOBI €Tald POCTYy W pO3BUTKY pociuH. [lounHaroum 3
TPEThOi JeKaJu YEepBHS 1 O KIHI[ BEreTarlii crocrepiraiacs CIeKOTHa 1
MOCYIUIMBA IOroJia, SIKa HEraTMBHO BIUIMHYJA Ha BW)XUBAHICTh POCIIHH,
dhopMyBaHHS CTPYKTYPHUX €JIEMEHTIB 1 BpOKaHHOCTI KBACOI.

Ha ocHOBI mpoBeeHUX eKCIEepPUMEHTATBHUX TOCHTIIKEHb YIPOJAOBK
2019-2021 pp. BCTaHOBJIEHO, 110 KOHKPETHI IMOTOJHI YMOBH, CTPOKH CIBOM
Ta OCOONMBOCTI JMOCTII)KYBAaHMX COPTIB BIUIMBAJU HAa TYCTOTY, TIOJBOBY
CXOXKICTh Ta BJKMBAHICTh POCIMH KBacoui (Tabm. 3).

V¥ 2019 p. 3a nepioro cTpoky NOCiBy ryCTOTa MOBHUX CXOJIIB Y COPTIB
[lepBomaiicbka i JlokydaeBcbka (45,4 1 44,6 mr./mM?) BUABMIACS OLIBIION,
HiK y copriB Maska i Ilanna (43,4 i 43,7 mr./m?). TlonboBa CXOKICTH y
coptiB IlepBomaiickka 1 JlokyuaeBchbka ctanoBuia 90,8 1 89,2 %, y coprtiB
Magka 1 [lanna — 86,8 1 87,4 % BiANOBIAHO. 3a APYroro CTPOKY MOCIBY
rycTOTa TOBHUX CXOJIB y KBacoii coptiB IlepBomaiichka 1 JlokydaeBchka
nopiBHioBana 45,2 i 43,1 mr./mM?, copris Maska i ITanna — 42,8 i 43,3 mr./M2,
[TonboBa cxoxicTh npu oMy y copTiB I[lepBomaiickka 1 JlokydaeBchka
cranoBmwia 90,4 1 86,2 %, y copriB MaBka 1 Ilanna — 85,6 1 86,6 %
BIJITTOBITHO.

Y 2020 p. 3a mepmoro CTpoky mociBy coptu Maska 1 [lanHa 3a
TyCTOTOK MOBHUX CXOmiB — 47,6 i 46,5 WmT./M? IepeBUIIyBaId COPTH
I[TepBomaiiceka i JlokyuaeBcbka — 43,3 1 45,5 mr./m? Bignosiguo. Ilpu npomy
MOJIbOBA CXOXKICTh y copTiB Magka 1 Ilanna carana 95,2 1 93,0 %, y coptiB
[TepBomaiicbka 1 [lokyuaeBchka — 86,6 1 91,0% BignoBigHO. 3a Ipyroro
CTPOKY IIOCIBY, Uepe3 NpOXOI0aHy Torofy 2-3 aexaau tpasus — 13,1-13,2°C
1 HaAMIPHY KUIBKICTh OMaaiB — cyMapHo 89,7 MM, I'yCTOTa IOBHUX CXOAIB 1
MOJIbOBA CXOXKICTh BHSIBUJIMCS MEHIIMMU. Y copTiB MaBka i [lanHa BoHa
cranosuna 43,0 i 45,5 wt./M?, oapoBa cxoxicTh — 86,0 i 91,0%; y copriB
[TepBomaiiceka i JlokydyaeBcbka — BifmosigHo 41,8 1 42,2 mr./mM? Ta 83,6 i
84,4%.

3. I'ycToTa, moJiboBa CX0KIiCTh BUKMBAHICTH POCJIUH KBACOJIi
3aJ1€KHO BiJI CTPOKIB CiBOM

Crpoku Coptu I'ycTOTa pOCIHH, MT./M ITonboBa Buxusa-
ciBOU Cxomm 30upaHHs CXOXKICTB, HICTb,
% %
2019 p.
[lepBomaiicbka 45,4 425 90,8 93,6
| Jloky4aeBchbka 44,6 42 5 89,2 95,3
(5 TpaBHs) Magka 434 38,0 86,8 87,6
[Tanna 43,7 40,0 87,4 89,9
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ITepBomaiicpka 45,2 42,0 90,4 92,9
I Jloky4aeBchbka 43,1 41,0 86,2 95,1
(15 TpaBus) Magka 42,8 37,0 85,6 86,4
ITanna 43,3 37,0 86,6 85,4

2020 p.
ITepBomaiicpka 43,3 40,0 86,6 92,4
I JlokydaeBchbka 455 40,5 91,0 89,0
(5 TpaBHs1) Magka 47,6 39,8 95,2 83,6
[Tanna 46,5 42,8 93,0 92,0
ITepBomaiicpka 41,8 35,1 83,6 84,0
11 JloxyuyaeBcbKa 42,2 35,5 84,4 84,1
(15 TpaBHs) Magka 43,0 34,4 86,0 80,0
ITanna 45,5 35,7 91,0 78,5

2021 p.
ITepBomaiicpka 35,3 31,2 70,6 88,4
| JlokyuaeBcbka 34,5 29,8 69,0 86,4
(5 TpaBHs1) Magka 40,2 34,4 80,4 85,6
ITanna 38,0 32,1 76,0 84,5
ITepBomaiicpka 36,5 32,0 73,0 87,7
11 JloxyuaeBcbka 35,4 30,1 70,8 85,0
(15 TpaBHs) Maska 42,9 37,6 85,8 87,6
ITanna 40,7 31,0 81,4 76,2

Cepenne 3a 2019-2021 pp.

ITepBomaiicpka 41,3 37,8 82,6 91,5
| JlokyuaeBcbka 41,5 37,6 83,0 90,2
(5 TpaBHsI) Maska 43,7 37,4 87,4 85,6
ITanna 42,7 38,3 85,4 88,8
ITepBomaiicpka 41,2 36,4 82,3 88,2
11 Jloky4aeBchbka 40,2 35,5 80,4 88,3
(15 TpaBHs) Magka 42 .9 36,3 85,8 84,6
[Tanna 43,2 34,6 86,4 80,0

Y 2021 p., yHaclmilok HU3BKOI CEpPeaHLONO0OBOI TeMmeparypu —
13,4°C i mediuuTy BoNOrM y Tepimiii mekami TpaBHA — 14,0 MM, rycrora
MOBHUX CXOJIIB COPTIB KBAcOJ1 3a MEPIIOro CTPOKY TMOCIBY BUSIBHJIACS
Hu3bKoI0: IlepBomaiickka — 35,3 mr./m?, JlokydaeBchka — 34,5, MaBka —
40,2, Tlanna — 38,0 1T./M?; TIOJIBOBA CXOXKICTh CTAHOBHJIA BinmosigHo 70,6,
69,0, 80,4 1 76,0%. 3a npyroro CTpOKy TMOCIBY, 4epe3 TiABUIICHHS
cepeHb01000B0i Temneparypu 10 16,5 °C i 36inbmenns onanis — 28,7 MM,
I'yCTOTa CXOJIB 1 BIMOBIAHO MOJIBOBA CXOXKICTh A€o 30utbimmncs. ['ycrora
cxomiB y copry Ilepsomalickka cTaHoBWaIa 36,5 mT/M%, y COpTY
Jlokyuaescbka — 35,4, y copry Maska — 42,9, y copry Ilanna — 40,7 m./m2,
[TonpoBa CXOXICTh TO ITUX copTax jgopiBHioBana 73,0, 70,8, 85,8 1 81,4%
BIIIIOBIIHO.

VY cepenHbOMy 3a TPU POKH JTOCITIIKEHBb 3a MEPIIOro CTPOKY CiBOU
ryCTOTa MOBHUX CXOAIB y copTiB IlepBomaiichka 1 JJokydyaeBchbka cTaHOBHIIA
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41,3 i 41,5 wr./M? (monsoBa cxoxicts — 82,6 1 83,0%). ¥V copris Maska i
[laHHa TycTOTa MOBHHUX CXOJIIB 1 MOJHOBA CXOXKICTh BUSBHIIACS OlTBITAMHU —
43,7 1 42,7 mr./m* Ta 87,4 i 85,4% BianoBigHO. 3a IPYroro CTpoOKy MOCIBY
ryCTOTa TIOBHHUX CXOMIB Yy OILIBIIOCTI COPTIB KBAacONlI 3HU3MJIACS:
ITepsomaiicbka — 41,2 mT./M?, Jlokyuaescbka — 40,2, MaBka — 42,9, a y
copry Ilanna 36impmmnaca — 43,2 mr./m2 IlomboBa CXOXKICTh CTAHOBHUIIA
82,3, 80,4, 85,8 1 86,4% BiANOBITHO.

Y 2019 p. 3a mepmoro i Jpyroro CTPOKY IOCIBY HaHOLIbIIa
BIDKMBAHICTh POCIMH BigMmideHa y coptiB IlepBomaiickka — 93,6 1 92,4% Tta
JoxyuaeBcbka — 95,3 1 95,1%; coptu Magka 1 [1anHa 3a nepuioro 1 Ipyroro
CTPOKIB CiBOM MajM MEHIIy BWXHBaHICTE — 87,6 1 86,4 1 89,9 1 85,4%
BIJIIIOBI1IHO.

V¥ 2020 p. BH3KMBAHICTh POCIHMH y COPTIB KBACOJ1 3a MEPIIOrO CTPOKY
ciBOu cranoBuia: [lepBomaiicbka — 92,4%, JlokydaeBchka — 89,0, MaBka —
83,6 1 [Tanna — 92,0%. 3a apyroro cTpoky ciBOM 3HM3MIacs a0 84,0, 84,1,
80,0 1 78,5% B1aMmOBITHO.

Y 2021 p., yepe3 pgedimuT omamiB 1 BHUCOKI CEPEIHBOAOOOBI
temneparypu sunHs (19,5 MM i 24,8 °C), BuKMBaHICTE POCIMH HEPIIOTO
CTpOKy TmociBy konuBanacs Bin 84,5 (copr Ilamma) no 88,4% (copt
[lepBomaiichka); 3a Ipyroro CTpoky mociBy — Bim 76,2 (copt Ilanna) mo
87,7 % (copr [lepBomaiicrka).

VY cepenHpOMY 3a TPU POKH JOCHTIKEHB O1JIbIIa BHYKMBAHICTh POCIIHH
criocTepiranacsi 3a Mepiioro CTpoky mociBy. Y coprty IlepBomaiicbka BoHA
csarana 91,5%, y copry JokydaeBcrka — 90,2, y copry MaBka — 85,6 1 y
copty Ilanna — 88,8%. 3a npyroro cTpoky MociBy BHKMBAHICTb POCIUH Y
COpTiB KBacoji BUsSBHWIWCA jAemo MeHmow: IlepBomaiicbkka — 88,2%,
JloxyuaeBcbka — 88,3, Magka — 84,6, [1anna — 80,0%.

[IpoayKTUBHICTh POCIMH KBAacOJl 3BUYAHHOI — CKJIaJHA KIJIbKICHA
O3HakKa, OOyMOBJIEHA B3a€EMOJIIEI0 IIJIOTO KOMIUIEKCY MOKAa3HUKIB, 3 SIKUX
HAWOUIbIIE 3HAUEHHS MAalOTh TaKl €JEMEHTH CTPYKTypU BpOXKa, SK
KUIBKICTh 0001B Ha pOCIHMHI, KUIBKICTh HACIHUH y 0001, Ta Maca HACiHHS 3
pociuHu. Bucoka TPOAYKTHBHICTH KBAacojdl — pe3yiabTaT HaWOUIbII
ONTUMAJILHOTO TIOETHAHHSA €JIEMEHTIB CTPYKTYPH BPOXKAIO.

VY 2019 p. xinpkicTh 000iB HAa OJHIA POCIWHI 3a MEPIIOTO CTPOKY
ciBOM y copTiB KBacoJi Oyna Takoro: [lepBomaiicbka — 6,1 mrt., Jloky4daeBcbka
— 5,5, MaBka — 6,4, [Tanna — 5,0 mT. 3a Ipyroro CTpoKy CiBOM KIJBKICTh
chopmoBaHux 000IB BUSBWIIaCS MEHIIOW Yy copTiB IlepBomaiicbka 1
JoxyuaeBcbka BianoBigHO 4,9 1 4,2, a y coptiB MaBka 1 [lanna maiixe He
3MmiHuiacs 6,6 14,9 mryk (tadn. 4).

3a mepmoro CTpOKy IOCIBY y COPTIB KBacojl Ha OJHIM POCIHHI
yTBOpHUJIACS Taka KUIbKICTh 3epeH: [lepBomaiicbka — 20,7 wt., JlokyyaeBcbka
— 19,8, MaBka — 22,4, Ilanna — 14,0 wt. 3a Apyroro cTpoKy CiBOM KUJIbKICTh
3epeH Ha OofHii pocnuHl y coptiB [lepBomaiicbka, [[okydaeBchbka MaBka
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3MEeHIuIacs Biamosiguo a0 15,7, 13,0, 21,1, a y [Tamam 3pocna go 15,7 mr.

Kinpkicth 3epeH y 06001 € HaiOUIbII CTAOUIBHUM TMOKa3HUKOM
CTPYKTYpH BpOXKaro, SKHW 3a TepHIoro CTPOKy CiBOM y COpTIB
[TepBomaiickka, JlokydaeBchka 1 MaBka BUSIBHBCS Maike ofHaKoBUM — 3,4,
3,6 1 3,5 mir.; y copry IlanHa neil noka3sHuk OyB MeHmuUM — 2,8 mT. 3a
JIPYroro CTPOKY CiBOM KUIBKICTh 3epeH y 0001 y coptiB I[lepBomaiichbka,
Jloxy4aeBchbka 1 MaBka 3meHIuiaacs BiamnosiaHo a0 3,2, 3,1 13,2 mT, ay
[TanaM — 301nbIIMIIACS 10 3,2 MIT. y TOPIBHSAHHI 3 MEPITUM CTPOKOM CiBOH.

3a mepmioro ctpoky ciBOu Maca 1000 3epeH y coOpTiB KBacodi
crtanoBuia: [lepBomaricbka — 221 1, JlokyuaeBchka — 230 1, MaBka — 220 1 1
[Tanna — 283 1, 32 gpyroro cTpoky ciBou — 235, 245, 229 1 267 r BiANOBIAHO.
Tobro maca 1000 3epen 3a npyroro cTpoky ciBOu y copry IlanHa
3MEHILNJIACS, @ Y IHIIUX COPTIB 301IbIINIIACS.

3a mepumoro CTpoky ciBOM Maca 3€pHa 3 OJHIEI POCIMHU Yy COPTIB
kBacouii ctaHoBuia: IlepBomaiickka — 4,58, JlokyuaeBchka — 4,55, MaBka —
4,93 1 [lanna — 3,96 . 3a npyroro CTpoky ciBOM 1€l NMOKa3HUK y COpPTIB
[lepBomaiicbka, JlokyuaeBchbka 1 MaBka 3Hu3uBcs 10 3,68, 3,1914,84 1, ay
copry Ilanna 36inbmmBes 10 4,19 1.

Y 2020 p. xubKicTh 0001B Ha OJHIM POCIHHI 3a JPYroro CTPOKY
MOCIBY B I[IJIOMY BHsIBUJIAcsi OUIbIo0 — 5,9-8,1 MmT. MOPIBHSHO 3 MEPIIUM
CTpOKOM ciBOM — 5,4-6,9 mitT. [Ipu nipoMmy MakcumanbHa KUTBKICTh 000IB 1O
000X CTpoKax MOCIBy BigMiueHa y copTy MaBka, a MiHIMaJlbHa — Yy COPTY
ITepBomaliichka.

3a mepmoro CTpoKy CiBOM HailOuibIa KUIBKICTh 3€peH Ha OJHIN
pociMHI HalmvyyBanaca y copty IlepBomaiicbka — 24,3 T, a HalMeHIIa — y
copry Ilanna — 16,2 mr. 3a apyroro CTpoky CiBOM MakCUMaJdbHUM UEH
MOKa3HUK BHUSBUBCA y copTy Maska — 28,3 WT, B IHIIUX COPTIB BIH
KOJNMBaBcs y Mexax 21,1-23,1 mr.

4. CTpyKTYypa BpOXKal0 KBacoJi 3BUYAIHOI 32J1€2KHO Bi/l CTPOKIB ciBOM

Crpoxu Coptu KinbKicTh, IIT. Maca, T
ciBOu 606iB Ha | 3epeH Ha | 3epeH | 1000 3€pHa 3
pociuHl | pociauHl | y 0001 | 3€peH | pOCIMHU
2019 p.
ITepBomaiichka 6,1 20,7 3,4 221 4,58
1 JlokyuaeBcbka 55 19,8 3,6 230 455
(5 TpaBHs1) Magka 6,4 224 3,5 220 4,93
ITanna 5,0 14,0 2,8 283 3,96
IlepBomaiicbka 4.9 15,7 3,2 235 3,68
II JlokyJaeBCchbKa 42 13,0 3,1 245 3,19
(15TpaBHs) Magka 6,6 211 3,2 229 4,84
ITanna 49 15,7 3,2 267 4,19
2020 p.
1 IlepBomaiicbka 5,4 24,3 45 261 6,34
(5 TpaBHsI) JlokyJaeBCchbKa 6,3 22,0 3,5 244 5,38
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Magka 6,9 22,8 3,3 232 5,28
[Tanna 5,6 16,2 2,9 277 4,50
ITepBomaiicpka 5,9 21,2 3,6 264 5,61
II JloxyyaeBchbKa 6,2 21,1 3,4 253 5,33
(15TpaBHs) Magka 8,1 28,3 3,5 246 6,97
ITanna 7,0 23,1 3,3 278 6,42
2021 p.

ITepBomaiicpka 10,4 37,4 3,6 205 7,67
| Jloky4aeBcbKa 8,7 37,4 43 206 7,70
(5 TpaBHs) Magka 7,0 29,4 4,2 178 5,23
ITanna 7,0 17,5 2,5 209 3,66
[TepBomaiichka 6,3 21,4 3,4 188 4,03
II JloxyyaeBcbKa 6,7 22,1 3,3 185 4,09
(15TpaBus) MaBka 6,3 25,2 4,0 177 4,46
ITanna 6,2 19,2 3,1 199 3,82

Cepenne 3a 2019-2021 pp.
[TepBomaiichka 7,2 27,3 3,8 229 6,25
| JlokyuaeBcbKa 6,8 27,2 3,8 226 5,88
(5 TpaBHs1) Magka 6,7 24,8 3,7 210 521
ITanna 59 15,9 2,7 256 4,04
[lepBomaiichka 5,7 19,4 3,4 229 4,44
11 JlokyuyaeBcbKa 5,7 18,7 3,3 228 427
(15TpaBHs) Maska 7,0 25,2 3,6 217 5,47
ITanna 6,0 19,3 3,2 248 4,81

3a mepumoro CTPOKy CciBOM HaWOUIbIIa KUIBKICTH 3€peH y 0001
chopmyBanacs y copry IlepBomaiickka — 4,5 1T, a HaliMEeHILIa — Y COPTY
[Tanna — 2,9 wt. 3a Apyroro cTpokKy CiBOM KIIBKICTh 3€peH y 0001 BUSBUIIACS
Maii>ke OJJHAKOBOIO 1 KojuBajacs Bijg 3,6 mT. y copty IlepBomaticeka a0 3,3
wT. y copry IlanHa.

Maca 1000 3epen 3a mepmioro cTpoky ciBOu 2020 p. HallMEHIIOO
BUSIBUIJIAcsS y copTy Magka — 232 r, a HaltOUibmo0 — y copty [lanna — 277 .
3a agpyroro ctpoky ciBoum mMaca 1000 3epeH 30iibIIuIacs 1 KoJIMBagacs BiT
246 r y copty MaBka 10 278 T —y copty IlanHa.

Maca 3epHa 3 OJHI€I POCIMHH 3a TEPIIOTO CTPOKY CIiBOM y COPTIB
KBacoji BusBHiacs Takor: IlepBomaiickka — 6,34, JlokydaeBchka — 5,38,
Magka — 5,28 1 Ilanna — 4,50 r. 3a apyroro CTpoky ciBOM Maca 3epHa 3
ofgHiei pocnuHu 'y coptiB IlepBomaiickka 1 JloKy4yaeBcbKka 3HU3MJIACA
BiAMOBIAHO 10 5,61 1 5,33 1, a y coptiB Magka i [lanna — 30uibmunacs a0
6,9716,42 .

VYV 2021 p. yepe3 CHEKOTHI W MOCYILIMBI MOTOAHI YMOBM Mij 4ac
BEreTallli POCIMH KBAacOJl OCHOBHI CTPYKTYpHI €JIEMEHTH BpPOXKAIO
BUSIBUJIMCSI HAUTIPIIMMH Y TIOPIBHSIHHI 3 MOMEPEIHIMU POKAMU JTOCTIKCHb.
3a meprioro CTpoky ciBOM y coptiB kBacoii [lepBomaiickka 1 JlokydaeBchka
pociuau chopMyBaiIH OUIbITY KiTbKiCTh 00018 (10,4 1 8,7 mT.) 1 3epeH Ha
pociuay (mo 37,4 mT.) mopiBHSHO 13 copTamu Maska 1 [lanna, me ix



21SSN 2413-7642. JKYPHAJI « Pociunnuymeo, cenekyis i HACIHHUYMe0, n10000604isHuymeo i 3oepicannsy, 2025, eun. 1

HajigyBajocs mo 7,0 mT. , a KUTBKICTh 3€peH Ha POCIUHI cTaHOBWIA 29,4 1
17,5 wr. BiAmOBiAHO. 3a APYroro CTPOKy CiBOM KiJIbKiCTh 000IB Ha OAHIN
POCJIMHI y BCIX COPTIB 3MEHIIIMJIACS, TAKOK 3MEHIIMJIACS KiTbKICTh 3¢pEH Ha
pocnuHi 1 3epeH y 0001 3a BukiIoueHHsIM copTy IlanHa, ne cnocrepiranocs
JesiKe TM1JIBUILIEHHS IUX TTOKa3HUKIB.

Maca 1000 3epeH dYepe3 HECHPHUSATIMBI IMOTOJHI YMOBH B MEpPiof
dbopMyBaHHS 1 HAJIMBY 3€pHA 3HAUHO 3MEHIIMIACS. 3a NEPILIOTro CTPOKY CiBOU
BOHa KonuBajnacs Bia 178 r y copty Maska no 209 r — y copry Ilanna. 3a
JIPYroro CTPOKYy CiBOM 1€ TOKa3HHWK I1l€ 3MEHILIMBCS 1 KOJUBABCS
BIAMOBIAHO Y Mexkax 177-199 1.

Maca 3epHa 3 OfHI€i POCIMHM 3a TEPIIOTO CTPOKY CIBOM y COpTY
[lepBomaiicbka cranoBuna 7,67 1, y copry JlokydaeBcbka — 7,70 1, y copry
Magka — 5,23 1y copry Ilanna — 3,66 . 3a Apyroro cTpoky ciBOM y COpTIB
[lepBomaiicbka, JlokyyaeBcbhbka 1 MaBka CIOCTEpIrajiocsl 3HMXKEHHST Macu
3epHa 3 OJIHI€] pocauHu BiANoBiIHO A0 4,03, 4,09 1 4,46 1, To SIK Y COpPTY
[lanHa BoHa 30unbIMNAacas 10 3,82 T y MOPIBHAHHI 3 MEPUIUM CTPOKOM
MOCIBY.

VY cepennbomy 3a 2019-2021 pp. mocnipkeHb KUIbKICTH 0001B 3a
MEPIIOro CTPOKY CiBOM HaWOLIbINOI BUsSBUIAcs y copTy IlepBomaiichka —
7,2 mt., a HaltMeH1Io10 — y copty IlanHa — 5,9 mit. 3a apyroro cTpoky ciBou
CIIOCTEpIrajgocsi 3MEHIICHHS KITLKOCTI 0001B Ha O/HIN POCIHHI Yy COPTIB
[lepBomaiichka 1 Jloky4yaeBchka 10 5,7 mT., a y coptiB MaBka 1 [lanna nemio
301apmmaacd 10 7,0 1 6,0 mr.

KinbkicTh 3epeH Ha OJHIN POCIHHI 3a MEPUIOro CTPOKY CIBOM y COPTIB
[TepBomaiichbka 1 JlokydaeBchka csirana 27,3 1 27,2 wT., a y copTiB MaBka 1
[lanma — 24,8 1 15,9 wT BiANOBIAHO. 3a JAPYroro CTPOKy CiBOM
CIOCTEPIrajgocsi 3MEHUIEHHS KIUIBKOCTI C(OPMOBAaHUX 3€PEH Y COPTY
[TepBomaiichka 1 JlokyuaeBchka a0 19,4 1 18,7 wit., Toai sk y coptiB MaBka 1
[Tanna BoHa 3pocina a0 25,2 1 19,3 wrt. BignosigHo. KuibKicTh 3epeH y 060061
3a Mepuioro cTpoky ciBou y copriB IlepBomaiickka, JlokyuaeBcbka 1 MaBka
KonmBanacs y Mmexax 3,7-3,8 mr., a 'y copty [lanna Oyna MeHiio — 2,7 1iT.
3a Apyroro CTpoKy CiBOM KUIBKICTh 3epeH y 0001 y copriB [lepBomaiickka,
JloxyuaeBcbka 1 MaBka 3menmmiaca jao 3,3-3,6 mr., a y copry [lanna
301apImmMIacd 10 3,2 mT.

Maca 1000 3epeH He3aleXHO BIiJl CTPOKIB CIBOM Yy COPTIB
[TepBomaiiceka 1 [lokydaeBchka Oyia Mailke Ha OIHAaKOBOMY piBHI — 226 —
229 1. V copty Magka 3a apyroro ctpoky ciBou maca 1000 3epen — 217 r
BUsIBWJIACS OUIBIIIO0, HIXK 3a TepIioro cTpoky ciBou — 210 1. ¥V copty Ilanna
maca 1000 3epeH 3a apyroro CTpoKy ciBOM cTaHoBWia 248 1, Toal fK 3a
MEepPUIOTO CTPOKY — 256 T

Maca 3epHa 3 OJHI€lI POCIWHU 32 MEPIIOTO CTPOKY CIBOU y COpPTY
[IepBomaiicbka cranoBuna 6,25 1, y copry JokydaeBcbka — 5,88, y copry
Magska — 5,21 1y copry Ilanna — 4,04 1. 3a gpyroro cTpoky ciBOM Maca 3epHa
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3 omHiel pocauHu y copTiB IlepBomaiichka 1 JlokydaeBcbka 3HM3WIIACS /10
4,44 14,27 1, ay copriB MaBka i [laana 3pocna 10 5,47 1 4,81 r BignmoBigHO.

PesynbraTamMmu  HammXx JOCHIIKEHb BCTAHOBJICHO, IO COPTOBI
0COOMBOCTI KBacoJli 3BMYAWHOI Ta CTPOKM CIBOM BIUIMHYIU BPOXKAMHICTDH
3epHa KBacoJi (Taoi. 5).

VY 2019 p. 3a nepioro cTpoky ciBOuM copTu kBacoui [lepBomaiichbka.
JokydaeBchka 1 MaBka cdopMyBanu BpoxalHICTh Ha piBHI 1,69, 165 1
1,66 1/ra BinmoBigHO; y copTy IlanHa BoHa BusBuUiIacs MeHmow — 1,14 T/ra.
3a Apyroro CTpOKy CIBOU CIOCTEpIranocs 3MEHIIEHHS! BPOXKaHOCTI COPTIB
[lepBomaiicbka 1 JlokywaeBchka no 1,31 1 1,22 1/ra. ¥V copty Maska
BpPOXKalHICTh Maibke He 3MmiHuiacsa — 1,67 1/ra, a y copty Ilanna 3pocna 1o
1,33 1/ra.

VY 2020 p. BpokaiiHICTh KBAacoJi BHUSBHJIACS BUCOKOK. 3a MEPIIOTO
CTpOKy ciBOM y copty IlepBomaiickka BoHa craHoBumia 2,33 T/ra, y cOpTy
HoxyuaeBcbka — 1,93, y copty MaBka — 1,81 1y copry [lanna — 1,74 1/ra. 3a
Ipyroro cTpoky ciBou coptu llepBomaiicbka 1 JloKyya€eBChbKa 3MEHIIWIH
BpoxaitHicTh 10 1,74 1 1,77 T/ra, a coptu Magska i [lanna 30utbmunm — A0
2,27 12,22 T/ra BIANOBIIHO.

Y 2021 p. 3a mepuioro CTpoKy CiBOM YpOXKaWHICTH COPTIB KBAacoJi
Oyna takoro: IlepBomariceka — 1,80 T/ra, JlokyuaeBchka — 1,69, MaBka — 1,57
1 Ilanna — 1,09 1/ra; 3a apyroro ctpoky ciBOu y coptiB IlepBomaiicbka,
JloxydaeBchbka 1 MaBka BoHa BiAIOBIIHO 3HM3muacs 1o 1,12, 1,11, 1,23 1/ra,
ay coprty [lanna maii>xe He 3minunacs — 1,10 1/ra.

5. YpoxkailiHicTh COPTIB KBACOJIi 3aJ1€2KHO Bijl CTPOKIB CiBOHU, T/Ta

. Coptu Poxu nocnimkeHnb Cepenne 3a Cepenne
Crpoxku ciBOu
(daxrop A) (dakrop b) 2019 | 2020 | 2021 | ¢paxkropom b | 3a (baKATopOM
| [TepBomaiichka 1,69 2,33 1,80 1,94
(5 TpaBHs) JlokyudaeBcbka 1,65 1,93 1,69 1,76 167
Magka 1,66 1,81 1,57 1,68 ’
ITanHa 1,14 1,74 1,09 1,32
1I IlepBomaiicbka 1,31 1,74 1,12 1,39
(15 TpaBH:) JloxyudaeBchbKa 1,22 1,77 1,11 1,36 150
Magxka 1,67 2,27 1,23 1,72 ’
ITanHa 1,33 2,22 1,10 1,55
HIPosA 0,03 0,05 0,04
HIP o5 b 0,05 0,06 0,05

VY cepenHbOMy 3a TpPU POKH JOCTIIKEHb TMEPIIUNA CTPOK CiBOM
BUSIBUBCS OLTBIN COPUSTIUBUM 1Jisi copTiB [lepBomaiickka i1 JlokydaeBchbka,
BpPOXKaMHICTh sSKMX cTraHoBuia 1,94 1 1,76 1/ra; y coprtiB MaBka 1 Ilanna
BoHa Oyrna meHmowo — 1,68 1 1,32 1/ra BiAmoBigHO. 3a APYroro CTPOKY
MOCIBY Kpallla BpOXKaWHICTh BiMidueHa y coptiB Maska 1 [lanna — 1,72 1
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1,55 1/ra, Toxi sixk coptu IlepBomaiiceka 1 JlokydaeBchka 3HM3WIM 11 10 1,39 1
1,36 ra BignoBigHo. CepeqHsi BpOXkKaiHICTh KBAacOJdl B LIJIOMY IO CTPOKax
nociBy ctaHoBuia: nepumii — 1,67 1 apyruit — 1,50 1/ra.

BucHoBku. Takum 4YuHOM, Ha OCHOBI TPHUPIYHHX JOCHIKCHb
BCTaHOBJIEHO, 1O y CximHomy Jlicocteny VYKpaiHM KBacoiO COPTIB
[lepBomaiickka 1 Jlokyua€eBCchbKa JOIIJIBHO BHUCIBATH B CEPEIWHI IMEPIIOT
nexanu, a coptiB Magka i [lanHa — y cepenuHi Apyroi Aekaau TpaBHsl.
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Influence of sowing dates on yield formation
of bean varieties in the Eastern Forest-Steppe of Ukraine

Introduction. An important agrotechnical measure in the technology of growing common
bean grain is the optimization of sowing dates. Successfully selected sowing dates make it
possible to obtain friendly seedlings, contribute to the timely passage of phenological
phases and uniformity of harvest ripening. Early sowed bean crops are characterized by
slow development and damage caused by temporary drops in temperature, which leads to
the death of some plants and thinning of crops. With late sowing dates, the soil dries out
and bean seedlings appear unevenly. In the Eastern Forest-Steppe of Ukraine, no studies
have been conducted on the effect of sowing dates on the growth and yield of modern
bean varieties, which makes this work relevant.

Materials and methods of research. The formation of bean grain productivity depending
on the sowing time in the Eastern Forest-Steppe was carried out during 2019-2021 on the
basis of the Research Center “Experimental Field”. The research scheme provided for the
study of the effect of two factors: sowing dates - May 5 and May 15 (factor A); bean
varieties - Pervomaiska, Dokuchaevska, Mavka, Panna (factor B). The arrangement of
variants is systematic, replicated four times. The total area of the plot is 10 m2, the
accounting area is 6 m2. The predecessor was spring wheat. Sowing was carried out in a
wide-row method with a row spacing of 45 cm. The seeding rate was 500 thousand seeds
per hectare.

Research results and their discussion. On average, over the three years of research, the
highest seedling density and field germination of seeds at the first sowing date were
observed in Mavka and Panna varieties - 43.7 and 42.7 pcs./m2 and 87.4 and 85.4%,
respectively. In the varieties Pervomaiskaya and Dokuchaevskaya, these figures were
41.3 and 41.5 pcs./m2 and 82.6 and 83.0%, respectively. At the second sowing term,
seedling density and field germination of seeds slightly decreased in Pervomaiskaya,
Dokuchaevskaya and Mavka varieties, and increased in Panna variety. The highest plant
survival was observed at the first sowing date. It reached 91.5% in the Pervomaiskaya
variety, 90.2% in the Dokuchaevskaya variety, 85.6% in the Mavka variety, and 88.8% in
the Panna variety. During the second sowing period, the survival rate of plants in bean
varieties was lower: Pervomaiskaya - 88.2%, Dokuchaevskaya - 88.3, Mavka - 84.6,
Panna - 80.0%.

On average, over the years of research, the number of beans in the first sowing period was
the highest in Pervomaiskaya variety - 7.2 pcs. and the lowest in Panna variety - 5.9 pcs.
During the second sowing period, the number of beans per plant decreased in
Pervomaiska and Dokuchaevska to 5.7 pcs, and in Mavka and Panna varieties it slightly
increased to 7.0 and 6.0 pcs. The number of grains per plant in the first sowing period in
Pervomaiskaya and Dokuchaevskaya varieties reached 27.3 and 27.2, and in Mavka and
Panna varieties - 24.8 and 15.9, respectively. At the second sowing date, a decrease in the
number of formed grains was observed in Pervomaiskaya and Dokuchaevskaya varieties
to 19.4 and 18.7, while in Mavka and Panna varieties it increased to 25.2 and 19.3,
respectively. The weight of 1000 grains, regardless of the sowing date, in Pervomaiskaya
and Dokuchaevskaya varieties was almost at the same level - 226 - 229 g. In the variety
Mavka, at the second sowing date, the weight of 1000 grains - 217 g - was higher than at
the first sowing date - 210 g. In the variety Panna, the weight of 1000 grains at the second
sowing date was 248 g, while at the first sowing date it was 256 g.



21SSN 2413-7642. JKYPHAJI « Pociunnuymeo, cenexyis i HACIHHUYmMeo, nio000804ieHuymeo i soepicannsny, 2025, sun. 1

On average, over the years of research, the first sowing term was more favorable for
Pervomaiskaya and Dokuchaevskaya varieties, with yields of 1.94 and 1.76 t/ha; Mavka
and Panna varieties had lower yields of 1.68 and 1.32 t/ha, respectively. During the
second sowing period, the best yields were observed in Mavka and Panna varieties - 1.72
and 1.55 t/ha, while Pervomayskaya and Dokuchaevskaya varieties reduced it to 1.39 and
1.36 ha, respectively.

Conclusions. Thus, based on three years of research, it was found that in the Eastern
Forest-Steppe of Ukraine, it is advisable to sow beans of Pervomaiskaya and
Dokuchaevskaya varieties in the middle of the first decade of May, and Mavka and Panna
varieties in the middle of the second decade of May.

Keywords: sowing dates, bean varieties, field germination of seeds, plant survival, crop
structure, yield.
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BIIJIUB CTPOKIB CIBBU TA IIEPEAINOCIBHOI OBPOEKH
HACIHHS HA TOJBOBY CXOXKICTb I BPOXKAWHICTD
POCJIMH COI COPTIB PI3HOI'O BETETALIMHOI'O MEPIOAY

Mertoro nocmijkeHb OyB MOIIYK NUISXIB TOBHIIIO! peaiizaiii TeHeTHYHOro
MOTEHIlaly CyYaCHHX COPTIB €Ol 3ajJeXHO BiJ CTPOKIB CiBOM Ta MIiABUIICHHS iX
CTiMKOCTi, K O10JOTIYHOrO0 00’€KTa, J0 BIUIMBY HECHPUSATIMBUX YMOB JOBKLUIA 3a
PaxyHOK 3aCTOCYBAaHHS CY4aCHUX PETYJSATOPIB POCTY.

Hocnimxenns npoBoawnu B 2018, 2019 1 2021 pp. Ha 6a3i AOCHIIHOTO MOJS
XHAY im. B.B. lokyuaeBa. [locnig 3akiafany 3a JOMOMOTOK METOY PO3IIETIIIEHUX
JIUISHOK y YOTHPBOX IOBTOPEHHSX 3a 3arajlbHONPHHHATOI MeTOAMKOIo. JlutsHkamu
nepumoro mnopsiAky (4MHHUK A) Oynu Tpu coptu coi: AHHymka, Ko03a 1 ManbBiHa;
JPYroro mopsiiKy (YMHHHUK B) — Tpu BapiaHTU CTPOKY ciBOu: panHill (6—8 °C), cepenHiii
(10-12 °C) i mizHi#t (14-16 °C); tperboro nopsiaky (unaHuK C) — 5 BapiaHTiB 00pOOKH
HAaCiHHA TpenapaTamMHM 3 Pi3HOIO AKTUBHOIO OCHOBOIO: | — 6e3 o0poOku (KOHTPOIb);
2 — I'ymicon, 3 i 4 — Anantodir i PicT-koHTIEeHTpaT (MOpdoperynsaTopr) BiAMOBIIHO;
5 — dynnpazon (pyHrioun).

3HauHU BIUIMB HA T'YCTOTY POCIHH €Ol y (a3y NOBHHUX CXOJIB YUHWIN COPTOBI
0co0IMBOCTI. Y cepeaHbOMY 3a JOCHIKYBaHUMHU (pakTopaMu HaWBHIIOIO Oylia TycToTa
pociuH coi copTy AHHymKa — 67,5 mrt./mM?. Kpammii IoKa3sHHK TYCTOTH CXOZiB OyB y
BapiaHTi cepeaHboro cTpoky cisbu (10-12 °C) — 60,1 mt./M% mo Ha 0,6 i 2,8 mr./M?
BHUIIIE, HDK 32 PaHHBOTO M MI3HHOIO CTPOKY CIBOM BiAMOBIAHO. BiabIIMX 3MIH T'ycTOTa
POCIIMH 3a3HaBaja 3a BIUIUBY MepeAnociBHOi oOpoOku HacinHs. Haiibinema rycrtora
cxofiB Oyna Ha BapiaHTax IMepearnociBHOI 0OpOOKM HACIHHSA MpenapaToM AnantopiToM —
61,0 mt./M2. T'ycToTa pociuH coi mepes 30MpaHHAM HAHOIMBIION Gyla TAKOXK y HOMY
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BapiaHTI.

[TonpoBa CXOXICTh HACIHHS B CEpPEIHBOMY 3a JOCTIKYBaHUMH (pakTopamu,
HaliBumioo Oyna y pociul coi copty Ko63a — 85,5 %, mo na 1,0 1 0,8 % Buie, HiX Y
copTiB AHHymKa i ManbBiHa BiAmoBiAHO. B yciX COpTiB MOJbOBa CXOXKICTh HACIHHS
HaWBHINOO Oysa 3a CEPEeHHOTO CTPOKY CiBOM (Temmeparypa 1pyHTy 10—12 °C) — 85,4 %
y copty Annymika, 87,0 % y copty Ko63a i 85,8 % y copry ManbBiHa.

3HaYHWI BIUIMB Ha IOJIbOBY CXOJXKICTh HACiHHS Maju JOCIIIKyBaHI BapiaHTH
nepeanociBHoi 00poOku HaciHHsA. Tak, 3a paxyHOK IPOBEACHHS MEPEANociBHOT 00pOOKU
HACiHHsI peryisiTopaMud pocty AmantodiToM i POCT-KOHIIEHTpAaTOM MOJIhOBA CXOXKICTh
HACiHHA MOPIBHSHO 3 KOHTPOJIEM IijBuiyBanacs Ha 4,9 1 4,3 % BiamoBigHo.

Y cepemHbOMY 3a pPOKaMHU JOCHIDKCHb, HaMBHINA BPOXKAWHICTH 3epHA
dopmyBasiacs B copty coi KobO3a y BapiaHTi CHONyYeHHS CEPEeIHBOTO CTPOKY CiBOM i
MepeaAnociBHOI 0OPOOKH HACIHHS PETyIATOpoM pocTy PocT-koHuienTpaTom — 2,48 T/Ta.

BcranoBieHo 3HAYHMI BIUIMB HEPEANIOCiBHOI OOPOOKM HACiHHS Ha BPOXKAWHICTh
3epHa. 3a PaxyHOK MPOBEACHHs MEPeanociBHOI 0OPOOKM HACIHHS PETYISTOPAMHU POCTY
Poct-koHnenTparom i AmantodiToM ypoXaifHICTH 3€pHa y CEpPeIHbOMY 3a POKAMH,
copraMu Ta CTpokamu ciBOm 3poctasia Ha 0,38 1 0,37 T/ra BiamosimHo. Bruus
JOCIIKYBaHUX BapiaHTIB CTPOKYy ciBOM OyB HalMEHIIMM TpOTE€ ICTOTHHM. Y
Cepe/IHbOMY 3a IHIMMMH (aKTopaMH BPOXKAWHICTh 3€pHA COi HaWBUIIOW Oyna 3a
cepeaHboro cTpoky ciBou — 1,95 1/ra, mo wa 0,22 i 0,17 T/ra BUIIE TOPIBHSHO 3 pAaHHIM 1
Mi3HIM CTPOKaMH CiBOH BiJIITOBITHO.

KarouoBi ciaoBa: cos, copr, cTpok ciBOM, mepennociBHa 00poOKa HaCiHHA,
MOJIbOBA CXOXKICTh, YPOIKANUHICTb.

Beryn. Jliis po3KpUTTS TEHETHMYHOTO MOTEHINATy MPOAYKTUBHOCTI
HOBUX COPTIB COI BaXJIMBUM € 3aCTOCYBaHHS ONTHUMAJIbHHUX JJISI HHX
CJIEMEHTIB arpoTeXHIKM 3 ypaxyBaHHAM ix Oiojoriunux motped. Cepen
dakTopiB, MO0 BU3HAYAIOTH NPOJAYKTUBHICTH COI, BAXJIMBE 3HAYCHHS
HAJIEXHUTh MOCIBHIA arpoTeXHill 30KpeMa, CTpPOKaM CiBOM $IKI CHpPUSIOTH
KpauioMy poCTy, PO3BUTKY Ta (HOPMYBAHHIO BHCOKOi MPOTYKTUBHOCTI
pociiMH 1 NocCiBiB. Takox BaXJIMBY poJib BIJICPAa€ MEPeaNociBHa 0OpoOKa
HACIHHA PEryJsiTOpaMu pOCTy, sIKa aKTUBI3Y€ HOro mpopoCTaHHs, MiABUIILYE
CTIMKICTb  CXOAIB A0  HECHPUATAUBUX  (AKTOPIB  HABKOJIMILIHHOTO
CepelloBHUIIA, HacaMIlepe] HU3bKUX a00 BUCOKUX TEMIIEpPATyp, 110 T03BOJISE
CISITH ii paHille peKOMEHI0BaHUX CTPOKiB [1, 18].

AHaJi3 ocTaHHiX gociikenb i myosikaniii. B Ykpaini Ha chorogHi
HEMa€ €UHUX PEKOMEHJAIN I0J0 ONTUMAIBLHOTO CTPOKY CiBOM coi. 3a
JAHUMHU OJIHI€1 TPYNMU BYCHHX, MPU BCTAHOBJIEHHI ONTHUMAJIBHOTO CTPOKY
CiBOM HEOOXIJIHO KepyBaTHCS KaJeHIApPHUM CTPOKOM CIBOM 1 CISITU COIO 3a
MPOTrpiBaHHsA IPYHTY Ha TIMOWHI 3aropTanHs HaciHHs (4—5 cm) go 12—-14 °C
[2, 4]. Hdpyra rpyma BYE€HHMX BBa)Ka€, IO ONTUMAJIBHUNA CTPOK CIBOM
HEOOX1/THO BCTAHOBJIIOBATH 32 MOKAa3HUKOM PiBHS TEMIIEPATYPHOTO PEKUMY
Ha riubunil 10 1 HaBiTh 20 cM [3, 5]. TpeTs rpyna BUEHUX PEKOMEHIYE
BU3HAYaTU ONTHUMAJIbHI CTPOKU CiBOM COi 3 ypaxyBaHHSIM XapaKTepy BECHU
[6, 11]. Ilpu 1bOMy OUIBINICTE BYCHHUX CXOIATHCA HA JyMIl, IO JIO
BCTAHOBJICHHS CTPOKIB C1BOM COi HEOOX1THO MIAXOAUTH AudepeHLiiioBaHo, B
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MEPIITy Yepry, 3aJIe’HO Bij IPyHTOBO-KIIMaTH4HOI 30HU [1, 8, 13, 17].

OpnuM 3 pe3epBiB MiJBUIICHHS BPOXKAMHOCTI COI € 3aCTOCYBaHHS
Cy4aCHHUX PETyJSTOPIB POCTY POCIHH 1 OakTepiadpbHUX IMpernapariB, M0 HE
notpebye 3HAUHMX MaTepiabHUX 3aTpaT OJHAK 3a0e3ledye BUCOKHIA
pesyabTar [7, 12]. 3acrocyBaHHS Cy4YacHUX pEryJsiTOpPiB pOCTYy 3a
e()EKTUBHICTIO MOXXHA TPUPIBHATH 10 NI MiHEPAIBHUX JTOOPHUB 3 HOPMOIO
BHeceHHs 15-30 kr/ra 1. p., 110 MOKE CIPUSITH 3HIKEHHIO TOTped y HUX /10
20 % [9, 19].

3acToCcyBaHHS TAaKUX PEUYOBHMH HA CHOTOJHI € TMEPCHEKTUBHUM JIJIs
MIJBUIIEHHS MPOJYKTUBHOCTI  CUIBCHKOTOCHOJAPCHKUX  KYJIBTYp, SKi
MOKPAIIYIOTh PicT 1 po3BuUTOK pocaud [10, 14]. 1{i mpenapatu migBUIIYIOThH
CTIMKICTh POCIIHMH J0 JIii CTPECOBHUX (PAKTOPIB, CTUMYIIIOIOTh PICT 1 PO3BUTOK
POCJIMH, MIABUIIYIOTH SIKICTh ypoxkaro [9, 17]. IHokynsiis HaciHHS coOi
CIpUSIE€ 3ay4CHHIO y KPYrooOir aTMoc(epHOro azory, 110 MPU3BOJAUTH 0
migBUIICHHS BpoxaiHocTi Ha 15-20 % [7, 3]. Kpim Toro, 3acTocyBaHHs
PEryJATOPIB POCTY POCIHUH 1 OaKTepiaJbHUX MpenapaTiB CIpUsiE€ 3HUKECHHIO
YPaXKEHOCTI pOCIMH IPUOKOBUMH Ta OakTepiaibHUMU XBopobamu [10, 19].

3a paxyHOK 3aCTOCYBaHHSI PETYJISTOPIB POCTY BPOXKAWHICTH 3€pHA 1
BEreTaTUBHOI Macu 0000BUX KyJabTyp MokHa miaBumuTta Ha 40 1 30 %
BIJIMOBIIHO. Takok 1OBEAEHO, MO0 iX 3aCTOCYBaHHS TMPHUCKOPIOE PICT 1
PO3BUTOK POCIIHMH A0 (a3u IBITIHHS 1 MOJJOBKESHHIO J03p1BaHHS HACIHHSA [18,
20].

3a ocranni 10—15 pokiB Ha OCHOBI HaWHOBITHINIMX HAYKOBHUX
JOCSITHEHb Y XiMii Ta Olosorii OyJlO0 CTBOPEHO MPUHIMUIIOBO HOBI,
BHUCOKOE(DEKTUBHI PETrYJISATOPU POCTY POCIUH, 3aTHI ICTOTHO MiJBHUILYBAaTH
BpOXai  CUIbCHKOTOCIIOAAPCHKUX  KyJbTYp. (OCHOBHUM TNpU3HAYCHHSIM
OUIBIIOCTI PEryJATOPIB POCTY POCIMH € TIJABUIICHHS BPOXKANMHOCTI Ta
CTIMKOCTI ~ pOCIAMH TMPOTH  KOMIUIEKCY  HECHpHUSITIMBUX  (haKTOpiB
HABKOJIMIIHBOTO CEPEAOBMINA: 3HAYHUX MEpenaaiB Temreparyp, AedinuTy
BOJIOTH, TOKCUYHOI Jii MECTUIMAIB, YPaXXEHHS XBOPOOAMH 1 MOIIKOHKEHHS
MIKITHAKAMH.

He3Baxaroun Ha BeNHMKI MOXIJIMBOCTI PETYIATOPIB pOCTy, iX
3aCTOCYBaHHS 3aJIMIIAETHCS HA HU3BKOMY PiBHI, 1110 MOX€E OyTH MOB’SI3aHO 3
HEJIOCTATHIM 03HAHOMJICHHSM (DaxiBIliB 3 MEXaHi3MaMU BIUTMBY Ha POCIWHU
11X 3JaTHICTIO ICTOTHO IiJIBUIIYBAaTH BPOXKAWHICTS [2, 12].

Buxoasum 3 11p0ro, MeTa Hammx JOCHIDKEHb IMOJsTajia B TOITyKax
NUIAXIB peaii3alli TeHEeTHYHOro TNOTEHIally Cy4acHUX COpPTIB COi
YKpaiHChKOI CEJIEKINl 3aJIe)KHO BIJ CTPOKIB CIBOM Ta TMIABMUINCHHS iX
CTIMKOCTI, SK Ol0JIOr1YHOro OO’€KTa, 10 BIUIMBY HECIPHUATIUBUX YMOB
JOBKIJIISA 32 PaXyHOK 3aCTOCYBaHHS CY4aCHHUX PETYJISTOPIB POCTY.

Marepianu i Meroau aoc/iIKeHb. J[OCTIKEHHS MPOBOJIWIN Ha
nociigaomy noni XHAY im. B.B. JlokyuyaeBa, po3TaiioBaHoro B MiBIE€HHO-
CX1JIHIM YacTHHI XapKoBa Ha YETBEPTIH Tepaci p. Y AU 3 HAWBUIIOI TOYKOIO
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Haj piBHeM Mops 177,5 m. IpyHT y ciBO3MiHI Ha AKil 3aKiagaid IOJbOBI
JOCTIAM — YOPHO3EM THUIMOBHM 3MUTHUH MaJOTYMYCOBAaHHMM Ba)KKO-
CYTJIMHKOBHMI Ha KapOoHaTHOMYy Jjeci. Penped momiB, ne po3ramoByBaiu
JOCITIIHI JIJISTHKA, Ma€ pPiBHE BOJOPO3JIUIOBE IIIATO 13 Ciab0 TOJOTHM
cxuiiom [16].

Jocniau 3akiafaiyd METOAOM PO3MICTUICHUX IUISTHOK y YOTHPBHOX
MOBTOPEHHSAX 3a 3araJibHONpUUHATUMU MeToaukamu [15]. insHkamu
IIEPIIOTO MOPSAAKY OYJIH TPH COPTH COI Pi3HOI I'PYNH CTHIJIOCTI (YMHHHK A):
ynbTpa- paHHIM copT AwnHymka (mepiox Bereramii  75-85  mi0),
PaHHBOCTHUTJIUH copr Ko63a (mepiom Beretamii 94-98 ni6) 1
cepenHbocTUTIIMA  copT ManbBina (mepiog Beretarii  110-115 mi6).
JinsHKkamMu Apyroro Nopsaky Oyjid TpU CTPOKU CiBOM (UMHHHK B): paHHIH
(remneparypa 1pynty 6—8 °C), cepemniii (10—12 °C), mizniit (14—16 °C).
JlinssHKaMHu TPeThOro MOPSAAKY BHCTYNAIM ITSITh BAapiaHTIB MEPEANOCIBHOI
o0poOku HaciHHs: 1 — koHTpoJb (0e3 00poOku); 2 — 00poOka HACIHHS
oionpenapartom ['ymicosnioMm; 3 1 4 — 0OpoOHa HACIHHS PETYISATOPAMU POCTY
AnantodiTom 1 PocT-KOHIIEHTpaTOM BIJAINOBIAHO; 5 — 00poOKa HaCiHHSA
bynrinuaom OyH1a30710M.

Cost € KyJbTypoOlO JyK€ BHMOTJHMBOIO JI0 TIAPOTEPMIYHUX YMOB
BUpoOIyBaHHs [12]. ¥V poku HoCHipKeHb BOHU 1CTOTHO BiAPI3HSUIMCS BIJ
MOKa3HUKIB KJIIMAaTUYHOI HOPMH, IO JIO3BOJMJIO OIBII 00’ €KTUBHO
BU3HAYMUTH BIUIMB JIOCITIPKYBAHUX YMHHHKIB.

VY 2018 p. mepion ciBOa-cxonu MPOXOJUB 32 JOCTATHHOTO BMICTY
BOJIOTU B IPYHTI 3a paxyHOK Oepe3HEeBUX OmNajiB. Y MOJaJbIIOMY,
rajiy>)keHHsi Ta OyTOHi3allsd POCIHWH COI MPOXOJWIM B CYXMX YMOBax 3
KOJIMBaHHSIM TipoTrepmiudoro nokasHuka Big 0,0 go 0,3. Ilepioau nBiTiHHS
Ta YTBOpPEHHs1 0001B mpoxoauiau y cyxux Ta nocyumuBux ymoBax (I'TK
konuBaBcs y mexax Bia 0,13 no 0,84). ITpoxomkeHHs ¢a3u HaIMBY HACIHHS
BiOyBaJoCsd TaKOX 3a MOCYINUIMBHX yYMOB, IO MPHU3BOIWIO A0 abopTamii
3epHa 1 000iB. Y cepeanpromy 3a Beretarliro coi B 2018 p., 'TK cranoBuB
mutre 0,34, mo xapakrepusye ymoBH BereTtarlii sik cyxi (0,5<I'TK).

Y 2019 p. Becna Oyna CHOpPUATIMBOIO [IJIi MOYATKOBOTO POCTY 1
PO3BUTKY POCIUH coi — y KBiTHI Bunaio 44,5 mm omaxiB (127,1 % Bix
HOpMH), y TpaBHi — 43,4 mm (88,6 % Big HOPMU), IO CIPUSIIO 33]JOBITLHOMY
MPOXOKEHHIO (pa3u OyTOHI3aIlll, ajie Mi3HIIe — B YePBHI Ta JIMIHI BUTIAJIO
mumme 15,2 1 38,8 MM omaniB a6o 25,8 1 54,6 % Bix HOpMH BiAmoBigHO. Y
MOAANBIIOMY TIOTOJHI YMOBH OYJW 1€ OLIbII HECHPHUSATIWBI. Y CeprHi
TeMrepaTrypa MoBITps BleHb nocsarana 33,8 °C, mo 3a BIACYTHOCTI OMajiB
HEraTUBHO BIUIMHYJIO HA Tpouecu ¢popMmyBaHHsS 000IB 1 MPU3BOAMIO J0 iX
abopraiiii. 3BICHO 1€ CIPUYMHSIIO 3HKEHHS BPOXKAWHOCTI 3€pHAa, 0COOIMBO
3a paHHIX CTPOKIB CiBOM. Y cepeIHbhOMY 3a Bereralliro pocsvH coi B 2019 p.,
I'TK cranoBus 0,52, 1110 BU3HAYaJI0 YMOBH BereTallli, Ik MOCYIILINBI.

Ha nouatky Bererarii coi B 2021 p. cknaimcs JOCTaTHHO CHPHUSITIUBI
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NOTO/HI YMOBH, WI0 CHOPUSAJIO J00pOMYy TMPOPOCTAHHIO  HACIHHS.
Cepennponio00Ba TemmepaTypa MoBITpst B 4epBHI craHoBuia 20,0 °C, a 3a
Micsitb Bunano 81,9 mm omanis (138,8 % Bix HOpMmu). OHAK y TTOAATBIIOMY
MOTO/IHI YMOBU HETaTMBHO BIUIMBAM Ha pICT 1 po3BUTOK coi. Creka
(cepennboi000Ba TemMmiepaTypa B JumHi ctaHoBuiIa 26,4 °C) 1 roctpa mocyxa
(y munHi Bunano jume 16 MM onaaiB ado 25 % Big HOPMU) HETATUBHO
BIUIMHYJIM HA PICT 1 PO3BUTOK POCIUH. PazoM 3 TUM, 3a paxyHOK PACHHUX
OMaJliB Ha MOYATKOBHUX eTamax pocty Ta po3BuTky, ' TK y cepennbomy 3a
Beretanio craHoBuB 1,03, mo xapakTepusyBasio ii YMOBH SIK JOCTATHBO
3BostoxkeHi (1,0<I'TK<1,3).

Pe3yabTraTi HociaigkeHb Ta iX 00roBopeHHsl. 3HAYHUU BIUIMB Ha
TYCTOTY POCIHUH COi B a3y MOBHUX CXOIB Majiu COPTOBI 0co0auBOCTI. Tak,
y CEpeIHbOMY 10 JIOCHiTY, HalBUIIIA TYCTOTa POCIUH OyJia B COPTY AHHYIIIKA
— 67,5 wr./M?, HalHWKIOI0 — y copTy Manbsina — 50,7 wr./M? (po30ikHICTE
cranoBmiia — 25 %).

JlocniayKeHHIMU BCTAHOBJIEHO BIUIMB CTPOKIB CIBOM Ha T'yCTOTY CXOJIB
coi. ¥ cepennpomy 3a 2018, 2019 1 2021 pp. rycrota cXoaiB coi 3a BIUIMBY
JocIia-KyBaHuxX (hakTopiB BapiroBaia B Mexax Big 48 1o 70 mr./m? (tabm. 1).
HaiiBumoro rycrota cxoaiB Oyina Ha BapiaHTaX CEPEIHBOTO CTPOKY CIBOM
(remmepatypa rpyHTy 10—12 °C). 30Kpema, y cepeHbOMY IO pOKax, CopTax 1
BapiaHTax MepearociBHOi 00pOoOKU HACiHHA BOHA cTaHoBMia 60,1 mT./M?, mo
Ha 0,6 i 2,8 mT./™M? BUIIle NOPIBHAHO 3 PAHHIM Ta Mi3HIM CTPOKOM BiJHOBIITHO.

1. BoiiuB copTty, CTPOKIB CiBOHM i mepeanociBHOIo 00po0J/IeHHSI HACIHHS
HA MOJIbOBY CXOKiCTh Ta 30epeKEeHICTh POCJIUH €Ol
(cepenne 3a 2018, 2019, 2021 p.)

) I'ycrora pocnun, | IlonboBa
Crpoku IlepenmnociBHa 2 . .
Copt : i LIT. /M CXOXKICTh | BHMKMBaHICTD,
(baxrop 4) ciBOHM 00poOKa HaCIHHS F— HACIHHS %
(haxrop B) (paxrop C) cXo1u } o
CTHUTJIICTh %
1 2 3 4 5 6 7
be3 06pobnenHs 66 57 82 86
. T'ymicon 68 59 85 87
(Iéa‘;‘f}é‘) Ajanrodir 70 62 88 94
Pocr-KoHIIEHTpaT 70 61 87 93
DyHAa3071 67 62 84 93
< Be3 06pobnenns 66 58 83 88
= cepoiii | L2E0 69 62 86 90
& (10-12 °C) Anantodir 70 67 88 95
< PocT-KOHLIEHTpAT 70 60 87 95
DyHAa3071 66 62 83 93
be3 06pobienns 64 56 80 88
Mi3Hii T'ymicod 66 59 83 89
(14-16 °C) | AnganTodir 68 64 85 94
Pocr-KoHIIEHTpaT 68 65 85 95
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DyHAa3071 65 59 81 91

Be3 06pobnenns 58 50 83 85

5 pariii TCymicon ‘ 60 54 85 90
é (6-8 °C) Ananrodir 61 57 87 93
PocT-KOHLIEHTpaT 61 55 87 90

DyHAa3071 60 54 85 90

be3 00pobneHHs 60 52 85 87

.. | Tymicon 61 57 87 93

(igﬁié‘*jg) Anantodir 62 59 89 95
PocT-KOHLIEHTpAT 62 58 88 94

3 Oynaazon 60 56 86 93
S Be3 06pobienns 58 50 83 86
N T'ymicon 59 54 84 91
(Jlffépf,c) Ananrtoi 62 52 86 92
PocT-KOHLIEHTpaT 60 55 85 93

DyHaazon 58 52 83 90

be3 06pobGiienus 49 42 82 89

. Cymicon 51 47 85 92

(%a_HSH(}g) AJanTodir 52 49 88 94
PocT-KOHLIEHTpaT 52 49 87 94

DyHazol 51 47 85 03

Be3 06pobnenns 49 45 83 91

% cepeni Tymicon 51 47 85 92
5 (10-12 °C) Ananrodir 53 51 89 96
= PocT-KoHIIEHTpar 53 51 88 95
DyHazon 50 48 84 03

Be3 06pobnenns 48 43 80 90

. Tymicon 50 45 83 90
(121_3{*6“1@ Ananrodit 51 47 85 92
PocT-KoHIIEHTpar 52 47 86 91

Dynnaszon 49 44 81 90

AHHYyIIKa 67,5 60,9 845 91,4

Cepesunc 32 GakTopoM e 6., 601 | 543 85,5 90,8
4 MaibBiHa 50,7 46,8 84,7 92,1
Panwiii 59,7 53,7 85,3 90,9

Cepeane qu’a”"pm Cepeiit 60,1 55,5 86,1 92,7
Ii3Hii 58,5 52,8 83,3 90,8

be3 06pobienHs 57,6 50,3 82,3 87,8

TCymicon 59,4 53,8 84,8 90,4

Cepeane 32‘1””"1’0“‘ Aznantodit 61,0 56,4 87,2 93,9
Pocr-konnientpar | 60,9 55,7 86,7 93,3

dynmazon 58,4 53,8 83,6 91,8

3HauHUW BIUIMB HA TYCTOTY CXOJIB COI YWMHUJIM JIOCHTIIKYBaHI
BapilaHTH TIEPEANOCIBHOI OOpOOKM HaciHHS. Y [UIOMYy M0 JOCTify,
HalOUIbIIa TYCTOTa CXOJIIB Y CEpPeIHbOMY 3a TPH POKH, Oyjia y BapiaHTi



21SSN 2413-7642. JKYPHAJI « Pociunnuymeo, cenexyis i HACIHHUYmMeo, nio000804ieHuymeo i soepicannsny, 2025, sun. 1

00poOku Hacimasa Apantoditom — 61,0 mr./M?. Cepen IOCITIIKYyBaHUX
npemnapariB Juisi 0OpOOKM HACIHHS, 3 TOYKU 30py I'yCTOTH CXOIB HAWUTIpIINiA
pe3ynpTaT moka3aB (ynrimun dyHgazon. PasoMm 3 TuM, TycToTa CXOAIB Y
BapiaHTi MepeanociBHOI 0OpOOKK HACIHHS UM MPOAYKTOM Oyia OUIbIIo0,
HDDK Ha KOHTPOJII.

[Toni6ny TeHaeHIII0 OyI0 BUSBICHO 32 MOKA3HUKOM T'YCTOTH POCIHH
coi mepen 30upaHHsAM Bpoxkato. HaiBumiow rycroTa pociuH mepen
30upaHHsAM Oyra B coi cOpTy AHHYIIIKA y BapiaHTi CIIOJIYYEHHSI CEPETHBOTO
CTPOKY C1BOM 3 MPOBEJACHHSM IEPENOCIBHOT 0OPOOKU HACIHHS PETYIITOPOM
pocty AnanTo-¢gitoM — 67 mT./M?, HaiiMEeHIIOIO — B coi copTy ManbBiHa 3a
CIIOJIy4YEHHS PAHHLOTO CTPOKY CiBOM 6e3 00po6u HaciHHsg — 42 mrT./M2.

Cepen nocimiKyBaHUX YMHHHUKIB HAaWMEHIIUMH BIUIMB Ha TYCTOTY
POCIIMH Tepe]l 30MpaHHsIM YMHUIM CTPOKU ciBOM. Ha BapiaHTax cepelHboro
CTPOKY CiBOM T'yCTOTa POCJIMH COi nepej 30upaHHsIM Bpoxaro Oyna Ha 2,2 1
2,7 wr./mM? GibIIOIO, HiX HAa BapiaHTax PaHHLOTO Ta IMi3HBOTO CTPOKY CiBOH
BIJIIIOBIIHO.

VY cepenHboMy 3a pOKaMmH, COpTaMU Ta CTPOKaMHU CiBOHM, TycToTa
POCIHH COi Mmepe]1 30MpaHHsIM 3aJIe)KHO B1J IepeANoCiBHOI 0OpOoOKH HACIHHS
BapitoBaia B gianasosi Big 50,3 g0 56,4 wr./mM%. Haii6insmoro BoHa Oyna Ha
BapiaHTl MEpeaNoCciBHOT 0OpOOKM HACIHHS peryisaropoM Apantoditom —
56,4 mr./M?, mo Ha 6,1 1mT./M? BUILIE TIOPIBHSAHO 3 KOHTPOJILHUM BapiaHTOM
(6e3 00poOKM).

3HauHUN BIUIMB Ha TYCTOTY POCIMH COI1 mepen 30upaHHSM Mallu
COPTOBI OCOOJMBOCTI. Y cepeaHbOMY 3a pOKaMH, CTpOKaMu CIBOM Ta
JOCIIKYBAaHUMHU BaplaHTaMU MEepeOCiBHOT OOPOOKH HACIHHSI, HalBUILIOIO
rycTOTa pOCIAWH coi mepea 30upaHHsIM Oyna y copTy AHHyIIKa —
60,9 mr./M?, mo Ha 6,5 i 14,1 wr./M? Bume, Hix y copry coi Ko63a i
MaJipB1HA BIAIIOBIIHO.

VY pe3ynbTaTi NPOBEICHUX JAOCIII)KEHb BCTAHOBJIEHO BIUIUB COPTOBUX
0COOJIMBOCTEH Ha TMOJIbOBY CXOXICTh HACIHHA. Y CEPEeHbOMY 3a JOCITIIKY-
BaHUMH (paKTOpamMu, HABUIIOIO BOHA Oyia y coi copty Kob63a — 85,5 %, o
Ha 1,0 10,8 % BuIe, HXK y copTiB AHHYIIKa 1 ManbBiHa BiAMOBIAHO.

Ctpoxu ciBOM, X04a 1 B MEHIIINA Mipi HIXK 1HII (aKTOPH, OJJHAK TAKOX
BIUIMBAJIM Ha TMOJIOBY CXOXICTh HACiHHS. 30KpeMa, IOJIbOBA CXOXKICTb
HaciHHA copTiB AHHymika, Ko63a 1 ManbBiHa 3a cepelHbOrO CTPOKY CiBOM
(remneparypa rpyaty 10-12 °C) 6yna na 0,2 %, 1,6 1 0,4 % BianoBigHO
BUILOIO, HDK 3a paHHBOro cTpoky ciBou. llle Oinbma pizHung 3a
MOKa3HUKAMHU TOJIbOBOI CXOKOCTI HACiHHS Oyjia Mk CepeHIMU Ta MI3HIMU
CTPOKaMH CiBOM.

3HauHO OUIBIINN BIUIMB Ha MOJBOBY CXOXKICTh HACIHHS MaJld BaplaHTH
nepeanociBHoi oOpoOku HaciHHA. Tak, mepeamnociBHa oOpoOKa HaCIHHA
perynstopamu pocty AmxantodiToM i PocT-KoHIIEHTpaTOM, Yy CEpeIHOMY 32
pokaMu Ta copTamu, 3abe3nedyBajia MIABUIIEHHS TOJBOBOI CXOXOCTI
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HaciHHA Ha 4,9 Ta 4,3 % BiAMOBITHO MOPIBHIHO 3 KOHTPOJIeM (0e3 00poOKn).

Cepen nocmimxyBaHuX (hakTOpiB HAHOUTBIINN BIIMB Ha BUYKUBAHICTh
POCIIMH Malia mepeanociBHa o0podka HaciHHs. Bei mocmipkyBaHi mpemnapaTu
3a0e3MevyyBajy ICTOTHE MiIBUIEHHS BM)KUBAHOCTI POCIMH TMOPIBHSHO 3
KOHTpOJIEM, MPHU I[bOMY HaWBHUIIOIO BOHA OyJjia Ha BapiaHTaX BUIIPOOYBaHHS
perynsaropy pocty AnmantodiT — y CEepelIHbOMY 3a IHIIUMH (pakTopaMu
93,9 %, o Ha 6,1 % BuIIE TOPIBHSIHO 3 KOHTPOJIEM.

Ctpoku ciBOM MaiM MEHIIMM BIUIMB Ha BI)KHBAHICTh POCIUH
MOPIBHSHO 3 TEPEANOCIBHOIO 00p0oOKOI0 HaciHHA. HalBUIIOIO BH)XKMBaHICTh
pociauH Oyrna y BapiaHTax CEpPeIHbOTO CTPOKY CIBOM — Yy CEpeIHbOMY 3a
pOKaMH, COpTaMH Ta TIEPEANOCiBHOIO 00poOkoro HaciHHA — 92,7 %, mo Ha
1,8 1 1,9 % Buime NOpiBHAHO 3 paHHIM Ta II3HIM CTpPOKamHu CiBOM
BIJIIIOBIIHO.

VY cepenHbOMY 3a pOKaMH HaWBUIIA BPOXXaWHICTh 3€pHA B JOCHTIAl —
2,34 1/ra, popmyBanacs y copTy MabBiHa 3a CepeaHBOTO CTPOKY CiBOH Y
BapiaHTI TMEPEANOCiBHOI OOpOOKM HACiHHA peryisitopoM pocty Poct-
KOHIIeHTpaToM (Tabn. 2). IlpupicT NOpiBHAHO 3 KOHTPOJEM CTaHOBHB
1,07 1/ra. IlepeBara 1ip0r0 BapiaHTy BiJAMI4€HA B pO3pi31 BCIX POKIB.

2. YpoxaiiHicTh 3epHa coi 3aJ1e3KHO Bil COPTY, CTPOKIB CiBOH
Ta 00pO0OKM HACiHHA, T/Ta (cepenHe 3a 2018, 2019, 2021 pp.)

L Ctpoxu Ilepenmnocisaa Pix
’OpTH/Eq)aKTO c§g6n 06p(£)6lfa HACiHHS Cepene 3a
) (dbaxrop B) (baxcrop C) 2018 2019 2021 pokamu

1 2 3 4 5 6 7
be3 o6pobneHHs 1,39 0,90 1,53 1,27
. I'ymicoi 1,58 1,15 1,77 1,50
Dariiy Ananrrodir 1,63 1,31 1,93 1,62
(6-8°C) PocT-KoHLIEHTpaT 1,60 1,25 1,87 1,57
dyHaazon 1,53 1,21 1,63 1,46
be3 06pobieHHs 1,51 1,29 1,73 1,51
g . T'ymicod 1,68 1,45 1,97 1,60
% (igliigHolg) Anantodir 1,83 1,67 2,13 1,88
i PocT-KOHIIEHTpAT 1,78 1,60 2,07 1,82
dyHazon 1,60 1,40 1,83 1,61
be3 06pobneHHs 1,37 1,23 1,51 1,37
. I'ymicon 1,50 1,38 1,74 1,54
(12131121:,1(:) Anantodir 1,69 1,43 1,98 1,70
PocT-xoH1enTpar 1,58 1,35 1,87 1,60
dyHmazon 1,48 1,26 1,68 1,47
be3 00pobneHHs 1,48 1,37 1,83 1,56
3 paHHiii Tywmicon 1,68 1,55 2,07 1,77
S (6-8 °C) Ananrodirt 1,83 1,71 2,33 1,96
Pocr-xoH1enTpar 1,78 1,65 2,27 1,90
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DyHnpaszon 1,53 1,41 2,00 1,65
be3 06pobneHHs 1,77 1,62 2,04 1,81
" I'ymicon 1,93 1,77 2,35 2,02
(igpig‘*jg Ananodit 2,11 1,97 2,54 2,21
B ) Pocrt-koHUEHTpAT 2,05 1,91 2,49 2,15
g DyHaa301 1,85 1,65 2,20 1,90
O
S Be3 06pobnenns 1,56 1,45 1,83 1,61
. T'ymicon 1,71 1,53 2,11 1,78
(12131‘*6“3@ Ananrtodir 195 | 177 | 235 2,02
Pocrt-koHUEHTpAT 1,88 1,75 2,27 1,97
dyHaazon 1,58 1,46 1,98 1,67
be3 06pobneHHs 1,66 1,54 1,94 1,71
» I'ymicon 1,83 1,77 2,25 1,95
(gilglf}é’) Amanrodit 200 | 182 | 240 2,10
PocT-konnenrpar 2,08 1,75 2,37 2,07
Dynpaaszon 1,73 1,70 2,13 1,85
be3 06pobneHHst 1,86 1,75 2,20 1,94
'E » I'ymicon 2,01 1,95 2,44 2,13
2 (iglﬁgng) Ananrodit 224 | 1,98 | 269 2,34
S PocT-konnenrpar 2,21 2,05 2,64 2,27
dyHaazon 1,87 1,81 2,32 2,00
be3 06pobneHHst 1,69 1,57 1,99 1,75
. I'ymicon 1,83 1,77 2,25 1,95
(121311{6113(:) Ananrodir 2,09 1,90 2,40 2,13
Pocrt-koHuI€HTpaT 2,08 1,80 2,47 2,12
dyHaazon 1,67 1,65 2,07 1,80
c AHHyIITKa 1,58 1,33 1,82 1,57
CpeaHE 3a
daxropom A K063?1 1,78 1,70 2,18 1,87
MaibBiHa 1,93 1,79 2,30 2,01
c Panuiii 1,69 1,47 2,02 1,73
epeAtt 5a Cepeiit 1,89 1,79 2,24 1,95
¢daxropom B —
ITi3niit 1,71 1,55 2,03 1,77
be3 06pobnenHst 1,59 1,41 1,84 1,61
c TC'ymicon 1,75 1,59 2,11 1,80
CPEAHE 54 Azantodit 1,94 1,73 2,31 2,00
¢dakropom C
Pocr-koHueHTpar 1,89 1,79 2,26 1,94
dyHaazon 1,65 1,51 1,98 1,71

HIPgs 3a pakropamu: 4 — 0,15; B —0,03; C—0,01; 4BC -0,20

HaliGinpmnii BIJIMB Ha BpPOXKAWHICTh 3€pHA COi YMHWIM TOTOJHI
ymoBHU. HaliBuioro BpoxaitHICTh 3epHa coi OyJia B MOTOAHUX YMOBaxX OUIbII
cnpusitiiuBoro 2021 p. — 1,98 1/ra, a naitmenmor y 2019 p. — 1,51 1/ra.
Po30ikHICTE MiK TOKa3HukaMu ctaHoBmia 0,47 1/ra adbo nmonazm 30 %.

Cepen mociipKyBaHUX TEXHOJIOTTYHUX (PAaKTOPIB OUTBIININ BIUIMB HA
BPOKalHICTh 3¢pHA MaB (pakTop cOpTy. Y CepeiHbOMY 3a pOKaMH, CTPOKaMHU
ciBOM 1 BapiaHTamMH OOpOOKM HACIHHS, HAWBHUIIY BPOXKAWHICTH 3€pHA
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dbopmyBaB copt coi MansBina — 2,01 1/ra, mo Ha 0,44 1/Ta a60 28,0 % BuUIIE
MOPIBHAHO 3 copToM AHHyIKa. Pi3Hunsg Mix copramu Ko63a ta ManbBiHa
3a Bpo’kalHiCTIO 3epHa Oyina He ictoTHoto — 0,12 1/ra 3a HIPos o daxtopy 4
— 0,15 1/ra.

3HauHUN BIUIMB Ha BPOXKAMHICTH 3€pHA YWMHWIA TMEPEANOoCiBHA
00poOKa HaciHHA. Y cepeHbOMY 3a POKaMH, COPTaMH Ta CTPOKaMH CIBOH,
HaWBUILY BPOXKAMHICTH 3€pHA OTPUMAIM Yy BaplaHTaXx MEepPeAroCiBHOL
00poOKU HACIHHS peryisTopaMu pocty AnantoditoM i PocT-koHIIEHTpaTOM
— 2,00 1 1,94 1/ra Bimmosiguo, mo Ha 0,39 1 0,33 1/ra BIAIOBIIHO BHIIE
MOPIBHSIHO 3 KOHTPOJIEM.

Po30ikHICTD MDK MOKa3HUKaMU BPOXAMHOCTI 3€pHA 3a BILTUBY
CTpPOKIB CiBOM Oyja HaWMEHILOI MPU LLOMY BIUIMB LBOTO (akTopa OYB
icroTHui. Tak, Ha BapiaHTax CEPeAHLOTO CTPOKY CIBOM BPOKAaWHICTH 3€pHA
coi y cepeHbOMY 3a 1HIIMMH (pakTopamu Oyna Ha 0,22 1 0,18 T/ra BULIOIO
MOPIBHSAHO 3 PAaHHIM 1 Mi3HIM CTpoKoM ciBOM BiamoinHO npu HIPgs 1o
daxtopy B — 0,03 1/ra.

JlocmipKyBaHl COPTH COi HE OJIHAKOBO pearyBajid Ha CTPOKHU CIBOH 1
MOTOAHI YMOBHU POKIB nociimkeHHs. Y 2018 p. HailOuibmia BpoOXKalHICTh
JOCITIIKYBaHUX COPTIB Oyiia 3a Apyroro crpoky ciBou — 1,41-1,66 1/ra, a
HaliMeHIorw — 3a mi3Hporo — 1,37-1,55 t/ra. ¥V 2019 p. HaBmakwu,
HaHOUIBIIIOI BpOXkKaHICT OyJIa 3a Mi3HBOTO CTPOKY ciBOu — 1,23—-1,37 1/ra.

BucnoBku. BcTaHOBIEHO 3HAYHUN BIUIMB JTOCIIKYBaHUX (DAKTOPIB 1
ix B3aemoli Ha (pOpMyBaHHS TMOJILOBOI CXOKOCTI HACIHHSA, TYCTOTH CXOJIIB,
BIDKMBAHOCTI Ta BPOXKAWHOCTI pocivMH coi. HalBuIll MOKa3HUKHA TYCTOTH
cXoAiB OyJid Ha BapiaHTaX CEPEAHBOrO CTPOKY CIBOM (Temmeparypa IpyHTY
10-12 °C) i 06po6ui Hacinas AgantoditoM — 70 mT./M? y cOpTy AHHYIIKA,
63 mr./mM? — y copry Ko63a i 53 mir./m? — y copty ManbBiHa.

VY cepeaHboMy 3a pokaMu HaWBHILY BpOKailHICTh 3epHa — 2,34 T1/ra,
dbopmyBanu TMOCIBH coi copTy ManbBiHa 3a CEpeIHbOrO0 CTPOKY CIBOM Yy
BapiaHTI MepearociBHOI 0OpOOKH HACIHHS PETYJISTOPOM POCTYy AanTodiT.
[TpupicT yposkaiiHOCTI MOPIBHSHO 3 KOHTposiem ctaHoBuB 1,07 T/ra abo
31 %. HaiiBumry BpoxkaitHicTh copTiB AHHymIKa 1 KoG3a Takox oTpumanu 3a
y IIbOMY BapiaHTI CTpOKy ciBOM 1 oOpoOku HaciHHs — 1,88 1 2,21 T/ra
BIJIITOBITHO.
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The effect of sowing times and pre-sowing seed treatment on field germination
and yield of soybean varieties with different vegetation periods

The article presents the results of three years of research on the complex effect of
sowing dates and pre-sowing seed treatment on the formation of crop density, field
germination, and yield of soybean varieties with different growing seasons.

Problem Articulation. To unlock the genetic potential of modern soybean
varieties, technological measures to improve plant growth and development, such as pre-
sowing seed treatment, should be used, taking into account the biological needs of the
variety. In this regard, the aim of our study was to find ways to realize the genetic
potential of soybean varieties that differ in morphobiological characteristics by
optimizing sowing dates and pre-sowing seed treatment, which will create better
conditions for plant growth and development.

Methods. The study was conducted in 2018, 2019, and 2021 in the crop rotation
of the Department of Plant Growing at the experimental field of V.V. Dokuchaev Kharkiv
National Agricultural University. The experiment was set up using the split-plot method
in four replicates according to the generally accepted methodology. The first-order plots
(factor A) were three soybean varieties: Annushka, Kobza, and Malvina; the second-order
plots (factor B) were three sowing dates: early (6-8 °C), medium (10-12 °C), and late
(14-16 °C); third order (factor C) — five options for seed treatment with preparations with
different active ingredients: 1 — no treatment (control); 2 — Gumisol (biopreparation), 3
and 4 — Adaptophyt and Growth Concentrate (morphoregulators), respectively; 5 —
Fundazol (fungicide).

Results. Varietal characteristics had a significant impact on soybean plant density
in the full emergence phase. Specifically, based on the factors studied, the highest density
was achieved by the Annushka soybean variety, with 67.5 plants per square meter. The
best germination density was observed in the medium sowing period (10-12 °C) variant,
where it was 60.1 plants/m?, which was 0.6 and 2.8 plants/m? higher than in the early and
late sowing periods, respectively. This indicator underwent greater changes under the
influence of pre-sowing seed treatment, with the highest seedling density observed in the
variants of pre-sowing seed treatment with Adaptophyt — 61.0 pcs/m?2. A similar trend
was observed in the indicator of soybean plant density before harvesting.

On average, according to the factors studied, the highest field germination rate
was observed in Kobza soybean plants — 85.5 %, which is 1.0 and 0.8 % higher than in
Annushka and Malvina soybean varieties, respectively. The highest field germination rate
was observed when sowing at a soil temperature of 10-12 °C: 85.4 % for the Annushka
variety, 87.0 % for the Kobza variety, and 85.8 % for the Malvina variety. Pre-sowing
treatment of seeds with Adaptophyt and Rost-concentrate had a significantly greater
effect on field germination, increasing it by 4.9 % and 4.3 %, respectively, compared to
the untreated variant.

On average, over the years of the study, the highest grain yield in the experiment —
2.48 t/ha — was obtained for the Kobza variety in the medium sowing period variant at a
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soil temperature of 10-12 °C, provided that the seeds were treated with a growth
concentrate. The highest increase in soybean grain yield compared to the control variant
was obtained with seed treatment with Adaptophyt — 0.38 t/ha and Rost-Koncentrat —
0.37 t/ha. The effect of sowing dates on soybean grain productivity was the smallest; in
particular, the average sowing date at a soil temperature of 10-12°C provided an increase
of 0.24 t/ha.

Conclusions.The high influence of the studied factors and their interaction on the
formation of field germination of seeds and soybean plant yield was established. The
maxi-mum indicators of plant density and field germination of seeds were observed in the
variants with medium sowing time at a soil temperature of 10-12 °C and seed treatment
with Adapto-phyt. These variants yielded the highest yield in Malvina soybean crops
amounting to 2.34 t/ha

Keywords: soybean, variety, sowing date, pre-sowing seed treatment, field
germination, yield.
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BIIV/IUB OPT’TAHIYHOI'O 1OBPUBA «BIO-I'EJIb» HA
MNOCYXOCTIMKICTh MIPOPOCTKIB INIIEHUII O3UMOI1

Merta Ta 3aBmaHHsA. Y HayKOBil CTarTi OYyJ0 IIOCTaBJICHO 3aBJaHHS JOCIIAWTH
MOCYXOCTIMKICTh POCIIMH O3MMOI IIIEHUII 3 BUKOPUCTAHHAM OpraHidHOro ao0puBa «bio-I'emb
Ta BU3HAYUTHU 3AATHICTH 10 HAKOIMMYCHHS CyX01 pEYOBHHHU B IPOPOCTKAX i/l BIUIMBOM CTPECY Bil
nocyxu. HaBemeHo pe3ynbTaTH AOCHKEHb BIUIMBY opraHiuHoro noOpuBa «bio-I'emb» Ha
MOCYXOCTIMKICTh MPOPOCTKIB O3WMOI MIeHHII. BiamoBigHo 10 mabopaTopHHX BHUIPOOYBAaHb
BCTaHOBJIEHO, IO 00poOKa HAaciHHA opraHiuHuM A00puBoM «bio-I'ems» B pi3HUX HOpMax
crpusjia KpalioMy PO3BUTKY POCIIMH, BHUIIIM BOJIOTOMOTJIMHAIBHINA 3aTHOCTI KOPEHIB, OLIBII
AKTUBHOMY PO3BHUTKY POCJIHH Y TIOPiBHSHHI 3 KOHTPOJIBHOIO TPYTIOIO.

Pociuan o3umoi mmenuti copty Etana BupomyBamu B mocyamHax Ha 800 r cyxoro
cyOcTpary (cTepriIbHUI KBapIOBHA MCOK) B 1a0OpaTOpPHUX YMOBaX MPH BOJOTOCTI MOBITps 70—
75 %, Ta mpupoIHii ocBiTieHocTi 20 THC. JIK 3a pUpOIHOTO doTornepiony. Bomoricts cybcTpary
Ha Mo4aTKy fociiny Oyina 70% Bing moBHOI Bosoro-eMHocTi. KinbkicTs pocnuH Ha nocyauny — 20
LIT., TIOBTOPHICTH KO>KHOTO BapiaHTa — 4. Y ¢azi 2—3 nucTKiB B AOCHiAHMX BapiaHTax (1HOKYJIALIiS
HaCiHHS JIOOPHBOM) BOJIOTICTh TPYHTY 3HWXKYyBanu 10 25% [IB i miaTpuMyBaau Ha bOMY piBHI
npotaroM 7 ni0 iMiTyroud TpuBaily mocyxy. JlogaTKoBO HpoaHami30BaHO BOJIOTICTH POCIHWH i
BUSIBJIGHO 3POCTAaHHS BOJIOTOCTI POCIHMH Yy BapiaHTaXx 3 PI3HUMH HOpMamMu OOpOOKM HaciHHS
opra"iyHuM 100puBoM «bio-I"ejib» MOPIBHAHO 3 KOHTPOJIBHOIO TPYITOK POCIIHH.

[IpoBeaeHe TOCIIPKEHHS Ma€ MPAKTUYHY IHHICTh, OCKIJIbKM BCTAHOBJIIOE B3a€EMO3B’ 130K
MiX J103010 opraHiuHoro no0puBa «bio-I'enb», siKy BUKOpUCTaHO Ui OOpOOKH HACiHHA O3UMOT
MIICHUIII, Ta TOCYXOCTIMKICTIO MPOPOCTKIB, MACOO X KOPEHEBOI CUCTEMH, BOJIOTICTIO pocivH. B
pe3yabTaTi AOCHIHKEHHS BHSIBIICHO, 10 00pOoOKa HaCiHHS opraHiyHuM g00puBoM «bio-I'eiby»
COpusie 3HaYHO KpalmioMy pPO3BUTKY KOPEHEBOi CHUCTEMH, IO HiATBEPIKYETbCS 3HAYCHHSIM
Koe]ilieHTOM NOCYXOCTIMKOCTI, 1 AJIS1 POCIMH HACiHHS SKUX 00poOmiu mpenapaToM B HOpMi 2,0
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71/10 11 Bogu cranouth 0,51 mpotu 0,42 Ha KOHTPOJIi. PO3BUTOK KOPEHEBOI CUCTEMHU Ha JaHOMY
eTarni Mae BUpIIAIBHE 3HAUCHHS, TaK K BiJl 1[bOro Oy/e 3aJieXKaTH JKUBJICHHS Ta CIIOXKHBAHHS
BOJIOTH B TIOJAJILIIIOMY PO3BHUTKY POCITHH. Tako Kpamliii po3BUTOK KOPEHEBOI CUCTEMU CIIPHUSIE
KYIIEHHIO 3ePHOBHX, IO € OCHOBHOIO CKIIQJIOBOIO 1X MPOJYKTUBHOCTI. TaKUM YHHOM, JIOBEICHO
CIIPUSATIIMBUIN BIUTMB OOpPOOKHM HACIHHS IIIIIEHWINl oOpraHiyHUM moO0puBoM «bio-I'ems» Ha
MOCYXOCTIMKICTD IPOPOCTKIB MIIEHULII 03UMOI.

KaiouoBi cioBa: mmmeHuUIs, mocyxoCTilKicTh, 0OpoOKa HaCiHHS, Maca MPOPOCTKIB,
CITIBBiTHOIIIEHHS Mac KOPEHIB Ta Ha3¢MHOI MacH, BOJIOTiCTh POCIIHH.

Beryn. CydacHe arpoBUpPOOHHUIITBO CTUKA€THCS 3  TOJIOBHOIO
npoOJIeMOI0 — HETaTMBHUM BIUIMB IOTOJHHMX (AaKTOPIB Ha peaizalliio
MOTEHIIIAIy YpOXKalHOCTI OaratboX KyibTyp B cBiTi. Hapasi kiodoBum
(GakTOpOM 3HIDKEHHSI BpOKAK O3MMHUX 3E€pHOBUX KYJIbTYp € Mocyxa 1
HAJBUCOKI TEeMIIEpaTypH TiJi Yac MPOPOCTaHHS HACIHHA Ta y TEpioj
Beretarii. [lig0ip MOCYXOCTIHKMX COPTIB, 3aCTOCYBaHHS MiHIMAJIbHHUX
TEXHOJIOT1d OOpOOITKY IPYHTY JO3BOJISIIOTH JIUIIE YAacCTKOBO 3MEHIIUTH
HETaTUBHUU BIUIMB MOCYXW Ha pociuH. Hapasi ogHUM i3 MepCreKTUBHUX
METOJIB JUJISI TIOCWJICHHS TOCYXOCTIHKOCTI PpOCIMH € 3aCTOCYBaHHS
CHEL1aTi30BaHUX OPraHiYHUX TOOpUB HAa OCHOBI KOPUCHOI MIKpOOIOTH, SKI
COpPUSAIOTH  BITHOBICHHIO  CTPYKTypd  IPyHTY,  BIUIMBAlOTh  Ha
BOJOTIOTVIMHAJIbHI Ta BOJOYTPUMYIOYl 3AaTHOCTI SIK CaMOIO IPYHTY Tak 1
pociivH. MeToJ 3aceneHHsl (IHOKYJSAIIi) HACIHHS W IPYHTY O10JIOTTYHHUMHU
npenapaTaMi 3MOXe CYTTE€BO BIUIMBATU HA 3[IaTHICTh POCIUH MEPEHOCUTH
CTPECOBHUI BIUIMB IMOCYXH HAa POCIUHH, TOMY OCOOJMBO aKTyaJIbHUM €
JOCIIIJKEHHSI BIUIMBY TaKHUX MpernapariB Ha MOCYXOCTIMKICTh MPOPOCTKIB
03UMOT MIIEHHMII, X PICT 1 PO3BUTOK.

3aBAaHHSIMU MPOBEJICHUX JIOCTIIKEHb 0yJI0 BUBYUTH IMMOCYXOCTIAKICTh
POCIIMH O3MMOi MIIEHHUIIl 3 BUKOPUCTAHHAM Opra”iyHoro mobpuBa «bio-
['enp» Ta BHU3HAUMTH 3AATHICTH [0 HAKOMHYEHHS CyXOi PEYOBHHU B
MPOPOCTKAX MiJi BILIMBOM CTPECY BiJI MOCYXH.

AHaJi3 oOCTaHHIX JocjaizKeHb 1 myOaikamii. g rimbGokoro
pPO3YyMIHHSI MEXAaHI3MIB MOJOJAHHS CTPECy BiJ TMOCYyXH Ta 30UIbIIECHHS
BPOXKAMHOCTI  CLIIBCHKOTOCHOJAPCHKUX  KYJIBTYp HEOOXIJIHE BHUBUYEHHS
KOMILJIEKCY KOPUCHOI IPYHTOBOI MIKpo(uOopu Ta ii BIUIUBY Ha POCIIHHH,
BUSIBJIICHHS (DaKTOPIB, 3aB/SIKM KM KOPIHHS POCTUH 3/]JaTHE MaKCUMI3yBaTH
BUKOPHUCTaHHA pecypcis [1].

AKe KOpiHb Ta apXiTEeKTOHIKa KOPEHEBOI CHUCTEMHU SIBIISIE COOOO
BHUCOKOJMHAMIYHY (I3UYHY MEpexy, sKa IOJETUIye JOCTYN POCIUHH JI0
HEOHOPIAHOTO PO3MO/ILTY BOJIU B IPYHTI [2].

B3aemomisi MK pOCIMHOIO Ta pI3HUMH BUJAMU TPYHTOBOI
MikpodJopu CHHEpreTuyHa, 1o 3abe3rnedye BIAMOBIAHI MepeBaru sSiK s
POCIIMHHUX KYJBTYp, TaK 1 JUIsl IXHBOTO MiKpoOioMy. 3 OJIHOro OOKYy,
pOCMHA CIpHUsi€ PO3BUTKY OakTepid dyepe3 YTBOPEHHS 3alacHUX PEUOBHUH,
TaKUX SK BYIJIEBOJHY, OpPTraHIYH1 KUCIOTH, a TAKO)XK KOPEHEBUX €KCYAATiB, SKi
BUKOPUCTOBYIOTh pU300aKkTepii Juisl xapuyBaHHs. CHUHepris Takux OakTepii
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Ta CUIbCHKOTOCTIOAAPCHKUX KYJIbTYp TMOKa3ye KOPHUCTh ISl YPOXKaiHOCTI,
MOKAa3HUKIB AKOCTI BPOXKAIO Ta 370POB‘S POCIHMH Yepe3 MpsAMi UM HEmpsmi
MEXaHi3MH, [0 PETYIIOIOTHCS OI0THYHUM Ta a0iOTHYHUM cTpecamu [3-5].

Yepe3 HecTady BOJOTH, OCOOJMBO y KPUTHYHI 3 TOYKH 30Dy
3pOCTaHHS U >KUBJIEHHA (a3 PO3BUTKY, POCIMHU HAATO IIBUJIKO MPOXOISAThH
Gi310/10T1YHI  TIEpIOAM 3aKIaJAKHA IIJIOJOCJIEMEHTIB, IO B KIHIICBOMY
pe3yIbTaTi BiAOMBAEThCs HA (hOpMyBaHHI 3arajbHOr0 Bpokaro [6].

Kopucha B3aemMoist Mixk pOCIIMHaMH Ta MiKpoObamMu — 11e CHMO10TUYHA
B3a€EMO/IIS, Y AKIA BUTPATU Ta BUTOAM PO3MOIUISIOTHCS MIXK POCIMHAMU Ta
MiKpoopraHizMamu [7, 8], 1 ix MoxkHa ki1acudiKyBaTH Ha JIBa OCHOBHUX THUITH
B3aemoii [9]. [lo-nepire, MyTyaricTHUHI B3a€EMO/I1T BiNOBIAAIOTh TICHUM 1
NEPEBAXKHO OOJIITaTHUM B3a€EMOJIISIM MIK MIKpOOaMu Ta OOMEXKEHUM KOJIOM
CYMICHUX POCIIMH-TOCIIOAApiB. 3a3BU4ail BOHU MPU3BOJATH A0 (hOpMYyBaHHS
CTPYKTYpH, CIICI1aJIbHO TPU3HAYEHOI JIJIsi B3a€MO/I1i (Hanpukiaa, Oyib00uKu
nig 4vac cum0io3y MDK OyJlbOOYKOBUMHU pHU300isiMH  Ta 0O000OBUMU
pociiHaMH, apOycKyJiId B eHAOMiKOpu3HoMy cumb6io3i [10, 11]. ITo-gpyre,
Koorepaiii (TakoX 3BaHI acoIlaTUBHI CUMO103U) BIAMOBIIAIOTh MEHII
obmiratHuM 1 crnenudiyHuM B3aemogism [12, 13]. Bonu BkIHOYaIOTH
I'PYHTOBI OakTepii, 31aTHI KOJIOHI3YBaTH MOBEPXHIO KOPEHEBOi CUCTEMH (Ta
1HO/I1 BHYTPIIIHI TKAHUHU KOPEHsI) 1 CTUMYJIOBATH PICT 1 3J0pPOB’Sl POCIIMHH,
1 Ha3WBAIOTHCS PHU300aKTEPISIMU, MO0 CTUMYIOIOTH picT pociuH (PGPR)
[12]. KosoHizallisi KOpEHIB POCIHUH-TOCTIONAPIB pU300aKTepiaMu (Tpymnu
PGPR) HeomHOpiHa B3/IOBX KOpPEHEBOI CHUCTEMH; IXHS KOHKYPEHTO-
CIPOMOXHICTh IIOJ0 IBOTO TPOIECY € 0008 A3K0B0W0  YMOBOI0 IS
CTUMYJIOBAaHHS POCTY POCIHH, SK CTBEpIKYyE psAI HaykoBiiB [13—
17]. [Hesixi OaxTepii, NOB’si3aHI 3 KOPEHEBOI CUCTEMOIO, IOM’SKIIYIOTh
HEraTUBHUM BIUIMB MOCYXOBOI'O CTPECY Ha PICT POCIMH, 1 MaHIMYJSMIi 3
MIKpOOIOMOM KYJIBTYp € HOBOIO CTPATETI€0 MOAOJAHHS MOCYXOBOTO CTPECY
B ClIbChKOTOCTIONApChkuX cucTemax [18—20].

Bukopucranns MikpoOHUX TIpemapariB, 30Kkpema: 010100pus,
010CTUMYIISATOPIB, O10THOKYJISIHTIB 1 3aCO0IB 010KOHTPOJIIO arpoCeKTOPOM, —
OCTaHHIMH pOKaMH HaOuWpae MOMMpPeHHs. Xouya YHCICHHI JOCIIKCHHS
JEMOHCTPYIOTh TO3UTHBHHI BIUIMB KOPUCHUX TPYHTOBUX MIKPOOPTaHI3MiB
Ha BPOXKAWHICTh, SKICTh CUIBCHKOTOCIOAAPCHKUX KYJIBTYp Ta 3II0POB’S
IPYHTY, HOMYJISPHICTh IIUX HOBAIliil HemoCTiiHa [5].

Marepian Ta MeToaMKa AOCTiAXKeHb. POCIMHM 03UMOI TIICHUIT
coptry Erana BupomyBamu B mocyauHax Ha 800 T cyxoro cyoOcTpatry
(cTepunbHUN KBapLIOBUM MMICOK) B JTAOOPATOPHUX YMOBAaX MPH BOJIOTOCTI
noBiTps 70-75%, Ta mpupoaHiii ocBiTieHocTi 20 THC. JIK 32 MPUPOAHOTO
dbortonepioay. Bosoricte cyOcTpaTy Ha mowaTky nociiay Oyna 70% Bifg
noBHO1 BojioroemHocti (I1B). KinbkicTe pocnuH Ha nocyauHy — 20 mrT.,
MOBTOPHICTh KOXKHOTO BapiaHta — 4. Y a3l 2-3 JucCTKIB y AOCHITHUX
BapiaHTax (1HOKYJIAIiSI HACIHHS JOOPUBOM) BOJIOTICTh IPYHTY 3HIDKYBAJH 0
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25 % moBHOI BOJIOTOEMKOCTI 1 MIATPUMYBAJM Ha IIbOMY DPIiBHI MPOTSITOM
ceMH J110, IMITYIOYH TPUBATY MOCYXY.

B sKkocTi 1HOKyNsSHTa &Jii HACiHHS BHKOPHUCTOBYBAIH JOOPHBO
opraniuae «bio-I'ens» 3 pizHuMEu HOpMamu BHecenns — 0,5, 1,0, 1,5,12,0 n
Ha 10 1 Bomu). obpuBo opraniune «bio-I'enp» € 3apeecTpoBaHUM
arpoximikarom (cepist A 06251, Ne 10801 Big 12.09.2017) Axuii MicTUTH B
CBOEMY CKJaJi KOMILICKC Oaktepiit poaiB Azotobacter, Rhizobium, Bacillus
subtilis, Bacillus megaterium, Pseudomonas, Lactobacillus, a Takox rpubu
pony Trichoderma B kimekocti 108-10° KYO/mn, a Takox oprasiusi
CKJIaJIOBI CHPOBHHHU JUIsi BHPOOHHUIITBA (TYMIHOBI PEYOBHHHU, MaKpO- 1
MiKpoeJneMeHTH, (pepMeHTH, (HITOrTOPMOHH, BITAMIHH, TOIIIO).

Jlns a”ami3y MOCYXOCTIMKOCTI POCIMH OyB B3SITUH CHOCIO OIIHKHU
MOCYXOCTIMKOCTI 03UMOT MIIIEHUIII Ha paHHIX ¢a3ax 3a 3MIHOI0 KOpeHe3a0e3-
NEYEHOCTI POCIUH y BHUIJISAl BIIHOUIEHHS MAac CyXOl PEYOBUHHM HAJ3€MHOI
yactuHu (mateHT Ha BuHaxig Ne48032 A 01 67/00 10.03.2010 «Cmocib
OLIIHKM MTOCYXOCTIMKOCTI 03uMoi nuienuii» Tkauos B.1., I'ynses B.1.).

Pe3syabTatH [ociailzkeHb Ta iX 0OroBopeHHsi. Y pe3yibTaTi
JIOCITIJIPKEHHSI BCTAHOBJIEHO, IO MOCYyXa BUKJIMKAE IIBUAKY BTPATy BOJIOTH
MapoCcTKaMu, Ta, BIJIMOBIJIHO, POCIMHU BTPA4yalOTh Macy, SIKy HaAKOMUYHIIA
IPOTATOM POCTY B YMOBax HOPMaJbHOTO 3BOJIONKEHHs. OpHak B JOCIIII
(Tabn. 1) pocnunm, siki chopmyBanucs 3 HACIHHA, 0OpPOOIEHOr0 JOOPUBOM
opraniuyaum «bio-I'enby», BTpavanu Bosory nosuibHimIe. 1o cBiguuTh mpo
MO3WTUBHUM BIUIMB TMpenapary Ha TOCYXOCTIMKICTh MPOPOCTKIB Yepe3
Kpally BOJONOTIMHAIBHY 3[JaTHICTh KOPEHIB.

1. Pe3yabTaTu aHAJi3y MacH MPOPOCTKIB y A0CJIi/li Ta CHiBBiIHOIICHHS
MAacC KOpPeHiB I Ha/13¢MHOI MacH

Maca 20 pocaun, r . Koediuient
. X Boaoricth
Bapiant nuIa KOpeHeBa Ha/J3eMHa ° oCyXo-
pocaus, % .o .
pociauHa cucTeMa YacTHHA CTIMKOCTI
Kontpomns 1,952 0,576 1,376 77,5 0,42
Bio-T'ens, 0,5 1 2,408 0,780 1,628 79,6 0,48
bio-I'enp, 1,0 2,426 0,808 1,618 79,9 0,50
Bio-I'enp, 2,0 2,840 0,960 1,880 84,4 0,51
HIPgs 0,02 0,073 0,22 1,14 0,047

Ipumimka. * — xoeilieHT MOCYXOCTIMKOCTI, po3paxoBaHUi CHiBBiIHOLIEHHSIM Macu

KOpeHeBOi cucteMH 1o Macu HayizeMHoi 6iomacu (3a Tkauos B.1., 'ynses B.1.).

BiamoBinno n0 mnaGopatopHux BHUMNpPOOyBaHb, OOpoOKa HACIHHS
opraiyauM 100puBoM «bio-I'enb» B pi3HUX HOpMax MOCIpHsIA KParoMy
PO3BUTKY POCIHMH TIOPIBHSHO 3 KOHTposieM. HaBiTh MiHIMaJibHA HOpMa
3actocyBanHsa mnpenapary (0,5 1/10 nm Boam) crnpusia 301TBIICHHIO Macu
npopocTkiB Ha 23,4 %, a MakcuMasibHa HopMma (2,0 J1/10 1 Boau) — Ha 45,5 %.
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[Ipu 3acrocyBanHi mnpemnapaty 3 Hopmamu 0,5 ta 1,0 1/10 n1 BommM
CIIOCTEPITAEThCS KpaIlii PO3BUTOK KOPEHIB, Maca SKUX 30UIbIIyBajgach
NOpIBHAHO 3 KoHTposieM Ha 35,4 1 40,3 %, a Hag3eMHa YacTUHA 301IbIINTIACS
mume Ha 18,3 1 17,6 % BiamosigHo. Ilpu 3actocyBaHHI MakCMMAaiabHOI B
nociial HopMu BuUTpatu mpemnapary (2,0 1/10 m Boau) maca KOpeHEBOi
CUCTEMHU MPOPOCTKIB BapiaHTy Oyna Oinbinor Ha 66,7 % 3a KOHTPOJb, a
HaJ[3eMHA Maca repeduIbimia KOHTpoab Ha 36,6 %.

JlonatkoBo OyB IMpoaHaIi30BaHUM I1I€ OJAWH IMOKA3HUK — BOJIOTICTh
pociauH. 3a JaHUMHU JOCHIJDKEHHS YITKO IPOCHIJIKOBYEThCS 301IBIICHHS
BOJIOTOCTI POCJIMH y BapiaHTax 13 00POOKOI0 HACIHHS OpPTaHIYHUM JOOPUBOM
«bio-T'enw». HaliBummii mokazHUK BOJIOTOCTIHKOCTI, 3T1HO 3 JJA0OPATOPHUM
JOCIIKEHHSAIM, OyJI0 OTpUMaHO 3a 00poOkM HaciHHSA mo Hopmi 2,0 1/10 n
Bogu: 84,4 % mnporu 77,5 % Ha KOHTpPOJI, IO CBIAYUTH MHPO Kpaile
BOJIOT03a0€3IeUeHHs POCIUH BiJI JIli Mpemnapary.

BucnoBku. Otxe, 00poOKka HaciHHS opraHiyHUM J00puBoM «bio-
['enb» chpuse 3HAYHO KpalioMy pO3BHTKY KOPEHEBOI CHCTEMH, IO
NIATBEPKYETHCS 3HAYEHHSIM KOe(Ili€EHTa MOCYXOCTIMKOCTI, SKUW s
POCIIMH, HACiHHS AKuX 0o0poOwiu mpenapatoM B HopMmi 2,0 /10 1 Bojw,
ctaHoBuTh 0,51, B TOM Yac SK y KOHTPOJIbHIM TpyMi POCIUH BIH CTAaHOBHB
mume 0,42. IlpoBeneHe AOCTIIKEHHS Ma€ MPaKTUYHY IIHHICTh, OCKUJIBKH
BCTAHOBIIIOE€ B3a€MO3B’SI30K MK 703010 OpraHiyHoro noopuBa «bio-I'enby,
Ky BHUKOPHUCTaHO JUIsi OOpOOKM HACIHHS O3MMOi IMIIEHUIll, Ta MOCYXO-
CTIHKICTIO IPOPOCTKIB, MACOIO KOPEHEBOT CUCTEMH Ta BOJIOTICTIO POCIIHH.

Bapto nHaromocutH, 1m0 pO3BHTOK KOPEHEBOI CHUCTEMH Ha JaHOMY
€Talll Ma€ BHpIIIAJIbHE 3HAYEHHS, TaK fK BiJg IbOro Oyae 3anexaTh
YKUBJICHHS Ta CIIOKUBAHHS BOJIOTH B MOJANBIINX CTAisIX BEreTallii pOCIHH.
Takox Kpamuii po3BUTOK KOPEHEBOI CHCTEMH CIPHUSE KYIIEHHIO 3€PHOBHX,
10 € OCHOBHOIO CKJIQJIOBOIO iX MPOJYKTUBHOCTI.

[loka3HHK  BOJIOTOCTI  POCIMH € JAyXe BXIWBUM  IIOJIO
BOJIOro3a0e3neyueHHss MpopocTkiB. Uum Kkpaie 3abe3nedeHi pOCITUHH
BOJIOTOI0 — TUM BHIIA Y HUX BOJIOTICTH (TOOTO BOHM ii OUIBIIE MICTATH B
Oiomaci) 1 HaBMaKH, M0 MU YaCTO MOXKEMO CIIOCTEPIraTh B MOCYIIIUBUX
YMOBAaX y BUTJISIl B’ THEHHS POCIIMH (3HM>KEHHS 1X BOJIOTOCT).

Takum ymHOM, 00pOOKa HaciHHS OopraHiyHUM noO0puBoM «bio-I'enby»
M1BUIILYE€ TIPUPOIHY 3AATHICTH POCIMHU J10 3a0e3neueHHs ce0e BOJIOTor0 Ta
CIpHSIE KpaloMy pO3BUTKY POCIMH Ha TIOYAaTKOBHX €Tamax pocCTy,
3a0€3Meuyour Kpaluil picT KOPEHEBOI CUCTEMH, 1110 B CBOIO YEPTy CIpPUSE
O11b11I €(heKTUBHOMY 3aCBOEHHIO BOJIOTH 3 IPYHTY B YMOBAX ii HEeCTaul.
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Influence of organic fertilizer ""Bio-Gel'* on drought resistance of seedlings of winter wheat

Introduction. Modern agricultural production faces a major problem - the negative
impact of weather factors on the realization of the yield potential of many crops in the world.
Currently, the key factor in reducing the yield of winter grain crops is drought and extremely high
temperatures during seed germination and during the vegetation period. The selection of drought-
resistant varieties, the use of minimal tillage technologies allow only partial reduction of the
negative impact of drought on plants.

Relevance of the article. Currently, one of the promising methods for enhancing the
drought resistance of plants is the use of specialized organic fertilizers based on beneficial
microbiota, which contribute to the restoration of soil structure, affect the water absorption and
water retention capabilities of both the soil itself and plants, which requires current scientific
research and experiments.

Materials and methods of research. Winter wheat plants of the Etana variety were
grown in pots with 800 g of dry substrate (sterile quartz sand) in laboratory conditions at an air
humidity of 70-75% and natural light of 20 thousand Ix during the natural photoperiod. The
substrate humidity at the beginning of the experiment was 70% of the full moisture capacity. The
number of plants per pot was 20 pcs., the repetition of each variant was 4. In the phase of 2-3
leaves in the experimental variants (seed inoculation with fertilizer), the soil moisture was
reduced to 25% of the soil moisture content and maintained at this level for 7 days, simulating a
long drought.

Results. The article presents the results of studies on the influence of organic fertilizer
"Bio-Gel" on the drought resistance of winter wheat seedlings. According to laboratory tests, it
was found that seed treatment with organic fertilizer "Bio-Gel" in different rates contributed to
better plant development, higher moisture absorption capacity of roots, and more active plant
development compared to the control group. Additionally, plant moisture was analyzed and an
increase in plant moisture was found in variants with different rates of seed treatment with
organic fertilizer "Bio-Gel" compared to the control group of plants.

The conducted study has practical value, as it establishes the relationship between the
dose of organic fertilizer "Bio-Gel", which was used to treat winter wheat seeds, and the drought
resistance of seedlings, the mass of their root system, and the humidity of plants. As a result of the
study, it was found that seed treatment with organic fertilizer "Bio-Gel" contributes to a
significantly better development of the root system, which is confirmed by the value of the
drought resistance coefficient, which for plants whose seeds were treated with the drug at a rate of
2.01/10 | of water is 0.51, while in the control group of plants it was only 0.42.

Conclusions. The development of the root system at this stage is of crucial importance,
since nutrition and moisture consumption in the subsequent stages of plant vegetation will depend
on it. Also, better development of the root system contributes to tillering of cereals, which is the
main component of their productivity. Thus, the beneficial effect of treating wheat seeds with
organic fertilizer "Bio-Gel" on the drought resistance of winter wheat seedlings has been proven.

Keywords: wheat, drought tolerance, seed treatment, seedling mass, ratio of root mass to
aboveground mass, plant moisture.
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JTAHAMIKA ®OPMYBAHHS JINCTOBOI IOBEPXHI POCJIUH
COHSAIIHUKA 3A BIVIMBY CTUMVYJIATOPIB POCTY
TA KOMIVIEKCHUX BOJOPO3YNHHUX TOBPUB

BucaitieHo pe3ynpTaTé ABOPIYHUX JOCHIIKEHb HIOAO0 KOMIUIEKCHOI'O BIUIMBY
pi3HMX BapiaHTIB TeEpEeANoCciBHOI OOpOOKM HACiHHA Ta I03aKOPEHEBHX IiIKUBJICHb
PI3HUMHM CIIOJYYEHHSMHU CTUMYJISATOPIB POCTY Ta KOMIUIEKCHUX BOJOPO3YMHHUX JOOpUB
Ha JWHAMIKy HapOCTaHHS IUIOIII aCHMUISIIIHOT OBEPXHi MOCIBIB TriOpUAIB COHSIIHUKA
PI3HUX TPYI CTUTJIOCTI.

BcranoBieHo BHCOKY e(EKTHBHICTH TPOBEIEHHS TEpPEANOCiBHOI 00pOOKH
HACiHHS B CIOJYYEHHI 3 I03aKOPEHEBUMH IIKUBICHHSAMH Ha 30UIbIIEHHS IO
JUCTOBOT IOBEPXHI POCIMH COHSIIITHUKA JOCTIKyBaHUX riOpuaiB. Ha modarky ¢a3 pocty
ctebna Ta «3ipoukn» (31-ma i 51-ma mikpodasu 3a xomom BBCH) ingexc nmuctoBoi
MOBEPXHI TOCIBIB yciX riOpuaiB HailBUIUM OyB y BapiaHTI MO€IHAHHS MEPEINOCiBHOT
00pOOKH HACIHHA CTUMYIIATOPOM mpopocTanHs ['ymiding PopTe 3 ABOMA MiKUBICHHIMU
0aKOBMM pPO3YMHOM Ha OCHOBI CyMillli CTUMYJISATOPIB pocTy Peromnanta i @ynbBiTamy
[T1r0C 3 KOMIUIEKCHUM BOJOPO3YMHHUM J00puBOM «LF-consianky. ¥ 2023 12024 pp., y
cepeIHbOMY MO TiOpuAax, 1HAEKC JUCTOBOI MOBEPXHI IMOCIBIB Ha MOYaTKy (ha3u pocTy
ctebna B 1iboMy BapiaHTi ctaHoBuB 0,572 1 0,519, a Ha noyatky ¢a3u «3ipoukn» — 0,935 i
0,813 BignoBigHO. IcTOTHA mepeBara MOPIBHSHO 3 KOHTPOJIEM JIOBEIEHA Ha IiJICTaBi
IPOBEICHOTO AUCIIEPCIHHOTO aHalli3Yy.

Ha nmouatky 1BiTiHHs Ta HaMBaHHA HaciHHA (61-1ma 1 80-Ta Mikpodasu 3a KoJoM
BBCH) inaexkc n1ucToBOi MOBEpXHI MOCIBIB BCiX TiOpHIIB COHSIIHMKA HaWBUIIUM OYyB y
BapiaHTax CIOJyYeHHS 0OpOOKU HACIHHS CTUMYJISITOpoM mpopoctanns ['ymiding dopre
3 TpbOMa MO3aKOPEHEBUMHU MIJUKUBICHHAMHU cyMmimnio Peromnanra 1 @ynseitany [lmoc
3 100puBoM «LF-consmunk». Edekt Bl TpbOX MO3aKOPEHEBUX MIIKUBIEHb BULIUM OYB
y MEHII CIPHUATIUBUX MOTOJAHUX yMoOBaX. Tak, iHJIEKC JMCTOBOi IOBEPXHI IMOCIBIB Yy
[[bOMY BapiaHTi y cepelHbOMY I10 Ti0puaax, y norogHux ymonax 2023 p. Ha movarky a3
I[BITIHHA Ta HaJMBaHHS HaciHHA OyB Ha 7,2 1 10,6 % BianmoBiAHO BUIIKMN, HI>K HA KOHTPOI,
TOJI1 SIK Y HECTIpUSATIIMBUX NOroaHux ymonax 2024 p. —ua 10,6 1 13,3 %.

[TepenmociBHa 00poOKa HACIHHS Ta MO3aKOPEHEBI MiMHKUBIICHHS OLIBIINN BILTUB
YUHWIN Ha 1HAEKC JINCTOBOI MOBEPXHI MOCIBIB, HIK Ha IUIOULY JIMCTKIB OJIHIET POCIUHH,
OCKIUIBKU TOPAJ 31 30UIBIIEHHSAM IUIOIII JIUCTKIB OJHI€] pOCIUHH, BOHH 3a0e3MeuyBaiu
BIDKUBAHICTh OUIBIIOI KUTBKOCTI POCIWH HAa MOMEHT IMPOBEACHHS OOJIKIB 1 3 KOXXHOIO
HACTYMHOIO (a3010 s PI3HULS TUTBKU 3pOcTaa.

IcroTHOT B3aemoii Mixk riOpuaMu 1 BapiaHTaMH MepeArnociBHOI 00poOKU HACIHHS
y CHOJYY€HHI 3 MO3aKOPEHEBUMH MiPKUBJICHHSAMH HE BCTAHOBJIEHO OCKUIBKU PO3IOALT
MOKA3HUKIB TUIOIII JIUCTOBOI MOBEPXHI B YCIX TiOpH/IIB 3a BIUIMBY BapiaHTIB YMHHUKA B
OyB moniOHuii. ToOTO BHIII NMOKAa3HUKM OyaM B aHAJIOTIYHMX BapiaHTax. Buxonsum 3
I[bOT0, MOXHA CTBEPKYBaTH, 1110 IIEpEIIOCiBHA 00p0oOKa HACIHHS y CIIOJIyYEHHI 3 IBOMa
1 TphOMa TO3aKOPEHEBUMH IT1JHUKUBIECHHSIMU CYMIIIIIO BCIX AOCHIPKYBaHUX Mpernaparis
Oy/ie 0THAKOBO €(PEKTUBHOIO JJIS PI3HUX 32 MOP(HO-O010TUITOM TiOPHIIB COHAIIHUKA.
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YpaxoByrOUM MiIBUIICHHS BIUIMBY BiJl TPOBEIEHHS TPETHOTO IMO3aKOPEHEBOTO
Mi/DKUBIICHHST HA 30UTBIIEHHS IUIONII JIMCTOBOI TIOBEPXHI POCIHH JOCHIKYBaHHX
riOpHIiB COHSIIIHUKA B MEHIII CIPUSATIUBUX IMOTOJHUX YMOBAaX, a TAKOX BPaXOBYIOYH Te,
mo y CxigHomy Jlicoctenmy morogHi yMOBHU € 3/1e€0UTBIIOTO HECTIPUSTIMBUME IS IIi€i
KyJIbTYpH TO, 3 TOYKH 30py (OpPMYBaHHS IUIONII JIUCTOBOI TOBEPXHI, MOpsA 13
CTUMYJISILIIEI0 TPOPOCTaHHS HACIHHA, JOLUIBHO TPOBOJUTH TPU I03aKOPEHEBi
IJKUBIICHHST CYMIIIIITIO HA OCHOBI CTUMYJIATOPIB pocTy Peromnant 1 @ynbitan [lnroc 3
PO3pOOJIEHUM CIIELiaNbHO Ul COHSIIHMKA KOMIUIEKCHUM BOJOPO3YHMHHUM JTOOPHBOM
«LF-consimiHnKk» y peKOMEHIOBaHUX BUPOOHHKAMH ITUX MPOIYKTIB 103aX BHECCHHSI.

KurouoBi ciioBa: coHsmHMK, 00OpoOKa HAaciHHs, MO3aKOPEHEBI MiIKUBICHHS,
1HJIEKC JINCTOBOT OBEPXHI, CTUMYJIATOPH POCTY, KOMIUIEKCHI 10OpuBa, (ha3u pocTy.

IMocranoBka mpodiaeMu. BuximouHo BaxIMBY pojib y (opMyBaHHI
MPOJYKTUBHOCTI BCiX 0€3 BUHATKY arpOLEHO31B BIIIrPa€e Iionia ix JUCTOBOI
noBepxHi. CaMe B JIMCTKaX y pe3yJbTaTl peakuiii GoTocuHTe3y POPMYy€ETHCS
OpraHiyHa pedoBHHA. JlesiKi HAyKOBIl, BUXOASYM 3 TMOKA3HUKIB IUIONI
JUCTOBOi TOBEPXHI TMOCIBIB, HaBIThb MPOINOHYIOTh MPOTHO3YBAaTH PIBEHb
ypOsKaifHOCTI mociBiB [1].

[lociBu coHsAmIHMKA (QOPMYIOTH JOBOJI BEJIMKY IUIOUIY JIMCTOBOI
NOBEPXHi, AKa Mix yac (a3u LBiTIHHA, Moxke caratu 60-80 Tuc. m%/ra [2].
OnHak, Taki BHCOKI TOKAa3HUKUM YTPUMYIOTbCS HEIOBIO  OCKUIbKH,
NOYMHAIOYM 3 HIKHIX SIPYCIB, JIMCTKUA MOCTYIIOBO BIAMHUPAIOTH Yepe3 IO
3arajibHa IUIONIA JJUCTOBOI IOBEPXHI 3MEHILIYEThCS.

V pailoHax 13 HEOCTATHIM PIBHEM 3BOJIOKEHHS JI0 IKMX Y TOMY YHUCII
BIIHOCUTBCS paliOH MIPOBEIAEHHS JTOCTIIKEHb, HEMOXKJIMBO B IOBHOMY 00CSI31
3a0€3MeUYnTH peani3alil0 BUCOKOTO TE€HETHYHOIO MOTEHI[laly CyYaCHHX
riOpuaiB COHSIIHUKA. SIK pe3ynbTaT, (pakTHyHA BPOXKAWHICTh HACIHHA LI€]
KyJBTYPH pealtizyeTbes y kpamomy Bumnanky Ha 40-50 % [1].

VY Takux ymoBax OCOOJMBOTO 3HAYEHHS B TEXHOJOTIYHHX CXeMax
BUPOIIYBAaHHS TOJBOBUX KYJIBTYpP Yy TOMY YHCII COHSIIHUKA, HAOYBarOTh
KOMITJIEKCHI TIperapaTu $Ki, MOps] 13 CTUMYJSIIEI0 POCTOBUX MPOIIECIB,
MOKPAIIYIOTh UBJIEHHS POCIUH 1 MIJBUIYIOTh KOE(IIEHT BUKOPUCTAHHS
N00OpUB POCITUHAMU, MPOSBISIOTH AHTUCTPECOBI BIACTUBOCTI 3MEHIITYHOYH
BIUIMB HECHPUATIMBUX IOrOJHMX YMOB, a CaM€ — IIOCYXHM, BHCOKHX 1
HU3BKUX TEMIEpATyp i pi3KuX ix mepenamis [3, 4].

AHaJi3 ocTaHHIX AocjailKeHb i myOaikauiili. YkpaiHa € onHuM 13
JigepiB 3a MOCIBHUMHU IUIONIAMU Ta BaJOBUM BUPOOHMIITBOM HACIHHS
COHSIIITHUKA. 3 HbOTO BUPOOJIAIOTH MoHa 90 % Bciei pocinuHHOT oii [5].

Bucoka 1iHHICTh COHSIIHUKA 3yMOBJIEHA YHIBEPCAIBHICTIO Ta
HIMPOKUM CIEKTPOM MOTr0 BUKOPUCTAHHS OCKUIBKH JJI epepOOKH MPUIATHI
NPaKTUYHO BCl YACTUHU POCIHMH. 3 HACIHHS OTPUMYIOTH BHUCOKOSIKICHY
XapyoBYy OJI10, BMICT SIKOi MOXe csrat 55 % 1 Buine. [licist orpumanHs ol
noOIYHy NPOAYKLIIO (MaKyxy), sKa € IHHUM KOHIIEHTPOBAHUM KOPMOM 13
BMiCTOM Oinka — 10 36 %, BUKOPHCTOBYIOTH Ha KOpPM TBapuHam. 3
JYIMTAHASA OTPUMYIOTh XapyoBl Ta TEXHIYHI CIOUPTH, KOPMOBI APDKIKI Ta
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bypdypoin, axkuii BUKOPUCTOBYIOThH Ui BUPOOHHMITBa TuiactMac. Kommku
BUKOPHCTOBYIOTh Ha KOPM TBapHWHaM, a 13 3€JI€HOI MacHh TOTYIOTb CHIIOC
SKHH 32 MOKUBHIUMH BIIACTUBOCTSIMH HE TIOCTYAETHCA CUIIOCY KYKYPY/I3H.

CamMe 3a paxyHOK BHCOKOIO BMICTYy SKICHOI Xap4doBoi oii,
YHIBEPCAJIbHOCTI BHUKOPUCTAHHS Ta BUCOKUX EKOHOMIYHMX TMOKA3HHKIB
(COHSIIHUK € OJIHIEI0 3 HAMOUIBIN peHTA0CTBbHUX KYJIBTYP), BIAMIUAETHCS
3HAYHE PO3MIMPEHHS MMOCIBHUX IUION MiJ 1€ KYJIbTYyporo [6, 7].

[IpoTe, migBUIEHHS BPOXAWHOCTI HACIHHA Ta PEHTAOEIBHOCTI HOTO
BUPOOHMIITBA B YMOBax IPOrPECYIOUOro TMOTIPIICHHS MOTOJHUX YMOB,
MOXHa JOCSATTH JIMIIE 3a YMOBHM OITHMIi3allii TEXHOJOTIYHMX IIIJIXO0JIB
BUPOIIYBAaHHS, BIPOBA/PKCHHS CY4YaCHUX  aQJalNTHUBHUX  TEXHOJOTIN
CKJIAJOBOIO SIKHX € 3aCTOCYBaHHS NOMI(PYHKIIOHAIBHUX CTUMYJIATOPIB
pPOCTy Ta KOMIUICKCHUX BOJOPO3UMHHUX JOOPHB HOBOTO MOKOIiHHS [8—10].

CyuacHi Ti0puau COHAIIHMKA BIAPI3HAIOTHCS BUCOKHUM IMOTEHI1AJIOM
YpOKaHOCT1 HACIHHS, IKUM nepeBurye 5,0 T/ra. 3a onTuMi3allii TEXHOJIOTIT
BUPOII[yBaHHS, 30KpeMa CHCTEMHU J>KUBJICHHS POCIHH, SKa B TOMY YHCIHI
nependayae 3aCTOCYBaHHS CTUMYJISITOPIB POCTY, Y MOBax BUpPOOHUITBA
IIJIKOM peajgbHO MOKHAa OTPUMYBATH BPOKAMHICTh HACIHHS COHSIIHHKA Ha
piBai 4,0—4,5 1/ra. OnHak, Ha TPAKTUI OTPUMYIOTh 3HAYHO CKPOMHIIII
pe3yibTaTH, Kl CIPUYMHEH] 31€OUTBIIOr0 caMe 3HaYHUMH YIYIICHHSIMU B
cucTeMi XUBJIeHHS pociuH [11, 12].

Jlo cTUMYJSTOPIB POCTY POCIMH BIIHOCATH IMpenapaTv BUPOOJICHI Ha
OCHOB1 010JIOTIYHO AaKTUBHHMX PEUOBHMH MPUPOJHOTO TOXOHKCHHS, SKi
MOCWIIOIOTh 1HTEHCHUBHICTh Mepediry OOMIHHUX 1 POCTOBHX MPOLECIB Y
pociiMHax 1, SK pe3yJbTar, 3a0e3MeuyloTh MIJBHUILIECHHS NPOAYKTHUBHOCTI
arpoleHO31B TOJBOBUX KYJIBTYp Ta SIKICTh mpoaykiii [13]. ¥V HeBenukux
7103aX BOHM TO3WTHBHO BIUIMBAIOTh HAa HAKOMUYEHHS OUIBINOI POCIMHHOI
O0iomacu, (OpMyBaHHS OUIBIIOI TUIONII ACHMUIALIMHOI MOBEPXHI Y TOMY
YHUCI1 32 pAXyHOK 301IbIIIEHHS] BUHOCY O10T€HHHX €JEMEHTIB 3 IpYHTY [14].

Jlobpe po3BHHEHHUN, ONTUMAJbHMA 3a TUIOMICID 1 JUHAMIKOIO
GyHKIIOHYBAaHHS JIMCTOBUM amapaT € BaXXJIMBOIO YMOBOKO (HOpMyBaHHS
BHUCOKHX 1 CTaJIUX YPO’KaiB MOJLOBUX KYJIBTYP Y TOMY YHCI COHsIIITHUKA. Ha
0a3 eKCHepUMEHTAIbHUX JOCIIKeHb MPOBEICHUX PI3HUMHU HAYKOBISIMU
[15-17] noBeneHo 3HAYHMK BIUIMB IMOTOJHHUX YMOB 1 TEXHOJOTIYHUX
YUHHUKIB Ha JWHaAMIKy (OpMyBaHHS IUJIONIl ACHMUISAIIMHOI TOBEPXHI
POCIIMH TIOJIbOBUX KYJBTYP, Y TOMY YUCJI COHSIITHUKA.

OcTaHHIM dYacoM B TEXHOJOTISX BHUPOIIYBAaHHS  COHSIIIHUKA
HEBIJ’€MHOIO0 11 CKJIQJOBOIO CTa€ OOpoOKa HACiHHA Ta T03aKOPEHEB1
M1JPKUBJICHHS PO3YMHAMHM HA OCHOBI CTUMYJISITOPIB POCTY Ta KOMILJIEKCHHUX
BOJAOPO3YMHHUX JOOpUB 3 MIAIOpaHUM KOHKPETHO TiJ L0 KYJIbTYpY
HaOOPOM €JIEMEHTIB MiHEPaTbHOTO KUBJICHHS. BOHU KOPUTYIOTH JKUBIICHHS,
aKTUBI3YIOTh iX PICT 1 PO3BUTOK, AOMOMAraloTh POCIMHAM MIBHJIIE AOJATH
CTpECH CIIPUYMHEHI HECTIPUSTIUBUMHE IMOTOIHUMHU yMoBamu [ 18—20].
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VYCTaHOBNEHO, MIO COHALIHUK JOCTaTHRO €(EeKTHMBHO pearye Ha
3aCTOCYBAHHSA CTUMYJISITOPIB POCTY, SIK Y BHUMAAKY IX BHUKOPHUCTAHHS MAJIs
nepez{noc1BH01 0OpoOKM HACIHHS, TaK 1 JUIS MPOBEICHHS MO3aKOPEHEBHX
nipkuBieHb. [Ipu 1bOMy akIEHTY€eThCS yBara Ha TOMY, LIO 3aJIKHO Bif
IIJIOTO PSy YNHHUKIB, POCIMHU pearyrTh Ha iX BHECEHHS Mo pizHOMY [21].

[ToTarom octaHHBOTO TMEPioAy 310paHO JTOCTaTHHO Oarato MarepialiB
JOCIIJIKEHb I0J0 BIUIMBY OCHOBHOTO, IMEPEATNOCIBHOTO Ta MPUIIOCIBHOTO
BHECEHHS JIOOpPUB Ha PICT, PO3BUTOK 1 (hOpMYBaHHS BPOKAMHOCTI IOCIBIB
consiiHuka. OHaK, HE A0 KIHIM 3’ ICOBAHUMH 3aJIUIIAIOTHCS MMUTAHHSA 100
BIUIUBY CTUMYJATOPIB POCTY ¥ KOMIUIEKCHHUX BOJOPO3YMHHHUX JOOpUB
HOBOTO TOKOJIHHS Ha JUHAMIKYy HApOCTaHHs IUIONI JIMCTOBOI MOBEpPXHI
pOCJIMH Ta MOCIBY B 1iioMy. [Ipu nibomy HarosomryeTses [22, 23], mo Taki
npenapaTtd 3/aTHI CTUMYJIIOBATH HApOCTaHHS IUIOINIl JIMCTKIB POCIIHMH,
30UTBIIYBaTH TPUBAIICTD iX (DYHKIIOHYBaHHS.

Takum 9uHOM, BpaxXOBYIOUM HEJAOCTATHIW IMIBEHb PO3KPHUTTS MHUTAHb
I10J10 BIUIMBY OOpOOKH HACIHHS Ta MM03aKOPEHEBUX MMIHKUBJIEHB Y Pi3HI pa3u
IHHOBal[lUHUMH CTUMYJISITOPAMU POCTY 3 PI3HOK AKTHUBHOKO OCHOBOIO Ta
KOMIUIEKCHUMHM ~ BOJIOPO3YMHHUMH JOOpHBAaMM HOBOTO TIIOKOJIIHHS Ha
JUHAMIKY HapOCTaHHS aCUMUISAIIAHOT MOBEPXHI MOCIBIB COHSIIIHUKA, METa
JOCITIJIKEHB TIoJIAraia y 3’ iCyBaHHI caMe X MUTaHb.

Marepiaim Ta MeroaM AocCHiIKeHb. JOCHIKEHHS NPOBOAMIU B
2023, 2024 pp. na 6a3zsi ®I' «AI'PO-2011» brau3HIOKIBCHKOTO panoHy
XapkiBcbkoi  obnacti. TexHosoris BHUPOIIYBaHHS  COHSIIHUKA 34
BUKIIIOUEHHSIM JOCHTI/DKYBAaHUX MHUTaHb, Oylla 3aralbHOMPHUHSITOI IS
paiioHy TmpoBeneHHs JociipkeHb. llomepenHuWkoM CoHsSIIHUKA Oyna
NIIEHUI 03uMa, MiJ Ky B cyMi BHOCHIM Ni20PsoKzo. Ilicis ii 30upanns
IUIOLY JIB1Yl TUCKYBAJIM, @ 4epe3 IBa TUXKHI Opajid Ha TMOUHY 25-27 cM.

CiBOy consmHuka B 2023 p. mpoBOAMIIM I1’ATOTO TpaBHsl, a B 2024 p. —
14-ro tpaBus. Ilin mepeAnociBHy KyJIbTHBALID BHOCWIJIO AlaMoQoc y 11031
160 kr/ra (N3oP7s), a mig yac ciBOu — kapOamin 3 po3paxyHky 70 kr/ra (Nso).

HacinHs BHCIBaIM HMIMPOKOPSIHUM CIocoOoM 3 Mikpsiaasm 70 cM Ha
rmbuny 5—6 cm. Hopma BuciBy HaciHHs — 50 Tuc. mT./ra. Uepe3 roauHy
micias ciBOM BHocunu rpyHTOoBHM repbinun Ilpumekcrpa T3 Tonn y
peKoMeHI0BaHii 1031 BHeceHHs — 4,5 n/ra. Y ¢a3i TpeThoi mapu JTUCTKIB
KyJIbTYpH BHOCWIIH rpamiHiniig Miypa Juisi KOHTPOJTIO 3JTaKOBHX Oyp’sTHIB.

JIBox(hakTOpHUI TOJBOBUH AOCIIJT 3aKJIaJaMHi METOJIOM PO3IICIIICHUX
JUISHOK y TPhOX MOBTOpPEHHsIX. JUITHKAMH TEpIIOTo MOPSIKY (YMHHUK A)
Oynu Tpu ri0puan consiimauka: 1 — CH Yecrep; 2 — Konkopn; 3 — Teppacon.
[{i ribpuay BIIPI3HSIOTHCA K 3@ TPYHNOI CTHUIVIOCTI, Tak 1 SKICTIO OJIii.
Jlinonesuit ri6pua CU Yectep 1 BucokooseiHoBuil TiOpua Teppacon
BIIHOCSITBCS 10 PaHHBOCTHUIJIOL TPyIH, a oyieiHoBui Ti0pua Konkopa — a0
cepeaHbopaHHboi rpymnu. Lli ridpuan € HOBUMHU 1 PEKOMEHJOBAHUMH 0
BuportnyBanHs B CtenoBii 1 JIicocTenosiit arpokiiMaTHIHUX 30HAX.
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JlinsHKkaMu JApyroro MHOpsAAKy (YMHHUK B) Oynau AecsTh BapiaHTIB
3aCTOCYBaHHS 1HHOBaLlIMHUX CTHUMYJSTOPIB POCTY 1 KOMIUIEKCHHUX BOJO-
PO3UMHHUX TOOPUB HOBOTO MOKOJIIHHS JJISl IEPEINOCIiBHOI 0OpOOKH HACIHHS
Ta TI03aKOPEHEBUX IMIKUBICHL (cxema). [lmoma mociBHOI 1 00J1iKOBOI
JIISHOK JIPYyroro nopsaxy cranosuiaa 112,0 i 73,5 m? BinnosiaHo.

1. Cxema BapiaHTiB YuHHMKA B

) O6pobka ®a3u pocty 1 po3BUTKY 3a kogoM BBCH
Bapiant . -
HaciHHA (12-14 1 35-37 (nBa BHECEHHS) 51-53

1 (koHTpOJIB) — — —

2 T'ymiding — —

3 TE came Perommant (50 mi/ra) —

4 — /- Oymeeitan [Tmoc (0,4 1/ra) —

5 - Perommant (50 mu/ra) + 3

®yneitan [Tmroc (0,4 n/ra)
Perommant (50 mu/ra) +

6 -l - ®yneeitan [Troc (0,4 n/ra) + -
«LF-consmauk» (1,5 n/ra)

7 — |/ - PerormutanT (50 mu/ra) Perorutant (50 mur/ra)

8 — /- ®dyneeitan [Tnroc (0,4 n/ra) | Oyneitan [Laroc (0,4 n/ra)

9 - Perommant (50 mu/ra) + Perommant (50 mu/ra) +
®dyneitan [mroc (0,4 n/ra) | Dyneitan [hiroc (0,4 11/ra)

Perommant (50 mu/ra) + Perommant (50 mu/ra) +
10 — /- | ®ynsitan [Imoc (0,4 n/ra) + | @yneeitan [Lmoc (0,4 /ra) +

«LF-constmauky (1,5 n/ra) | «LF-constmauk» (1,5 n/ra)

KinbkicTs 1 po3nofin onafdiB 3a Beretaiito pociun y 2023 i 2024 pp.
3HAYHO BIAPI3HSIUCSA BIJ KJIIMAaTUYHOI HOPMH, IO CYTTEBO MO3HAYAJIOCS HA
iX pocTi Ta po3BUTKY. Pexxum 3BoJioxkeHHs B 2023 p. OyB CIpUATIUBUNA IS
COHSIIIHMKA. Y KBITI Bumajgo noHax 120 MM omagiB 3aBIsSKH YOMY,
HE3Ba)Kar04M Ha iX Ae(iuuT y nepi ABl 1eKaau TPaBHs, y BEPXHbOMY LIapi
IPYHTI OyJIO JOCTATHBO BOJIOTM JUIsl MPOPOCTAHHS HACIHHS Ta CTapTOBHX
€TamiB pPOCTy POCIHH. Y MOJAJbIIOMY POCIMHHM HE BiIUyBalIW Je(ILUTY
BOJIOTHU. 3a JITHIN Mepioj y CyMi Bumaio nmoHasa 230 MM omaJiB, 10 TOTO X iX
po3moisl OyB TIOCTAaTHHO PIBHOMIPHUN 30KpeMa, y YepBHI, JUIHI Ta CEepIIHI
Bunano 91, 87 1 54 MM omaxaiB BianmoBigHO. JlocTaTHS KUIBKICTH BOJIOTH Ha
¢GoHI CHPUATIMBOTO TEMIEPATypHOTO PEXKUMY CTBOPIOBAIU JOCTATHHO
«KOM(OPTHI» YMOBU AJII POCTY 1 PO3BUTKY POCIUH COHSIIHHUKA.

[Torogui ymoBu 2024 p., Oynu 1yXe HECHPUSITIUBUMH TSI POCTY Ta
PO3BUTKY COHsIIHUKA. [lounHaioun 3 TpeThoi 1eKaau TpaBHS 1 10 KOBTHS y
CyMi BHUIIAJIO Juie 52 MM ONaiB 1 1€ IPU TOMY, 110 JJIs1 (GOPMYBAaHHS OJIHI€]
TOHU HACiHHSA MociBaM noTpioHo 611t 90—100 MM Bosoru. edinut onaais
MOCWJIIOBABCSI AHOMAJIBHO BHUCOKMMHU TeMIEpaTypamMu MPOTIroM Mepuioi
JeKaJu YepBHS, SIKa B ICHHI roauHu csraina 32 °C, a Takox MiJ 4yac Apyroi 1
TPEThOI AeKas JUMHs (1HOMI Temneparypa BiaeHb caraia 38 °C, 3HUKYIOUHCh
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BHOYI Jumie 10 30-31 °C). Kputnuny curyartito 3 nediiuTom onajiB Aemio
HIBEJIIOBAJIHM OMAJH 3a MepioJ 13 CiuHs 1Mo TpaBeHb (y cymi — 220 mMm).

Takum yuMHOM, K 3a TEMIIEpaTypolo, TaK 1 3a KUIBKICTIO OMafiB 1 iX
po3nozinoM, noroaHi yMoBu B 2023 1 2024 pp. Oynu 10BOJII KOHTPACTHUMU,
10 BII0OpaXkasiocsi Ha POCTI 1 PO3BUTKY POCIHH. Y IIIJIOMY, 1€ JAJI0 MOXKJIHU -
BICTh MOBHIIIE BU3HAYUTH BIUIUB JOCIIP)KYBaHUX UYMHHUKIB BapiaHTIB Ha
JTUHaMIKy (hOPMYBaHHS IUIOIII ACUMIUISAIIMHOT MOBEPXHI POCIUH COHSIITHUKA.

Jlns ipoBeZIeHHS TOCTIKEHb 00paiu TP 1HHOBAIIMHI CTUMYJIATOPH
pocty — Peromnant, ®ynsBitan Ihroc 1 'ymiding dopre Ta KOMIUIEKCHE
BOJIOPO3YMHHE JOOPHUBO HOBOTO TMOKOJIHHS «LF-consmHuk» po3pobieHe
CHEIiaIbHO IS TIO3aKOPEHEBUX ITiPKUBIICHD COHSTITHUKA.

CyuacHuil cTUMYJIATOP pOCTy Peconnianm BITHOCUTBCS 10 CEpil MOJIi-
KOMITOHEHTHUX TMpernapaTiB 70 CKJIaay SKOTO BXOMITh: KOMIUIEKC
O010aKTUBHUX CHOJYK (TPOAYKTH >KHUTTEIISIIBHOCTI TPUOIB-MIKCOMILETIB,
noJycaxapuav, 15 aMiIHOKHCIOT, aHajlord (PITOrOPMOHIB ayKCHMHOBOI 1
IUTOKIHIHOBOI MPUPOJIN); KOMIUIEKC OlorenHux enemeHTiB (B, Cu, Mn, Zn,
Co, Fe, Mo0); kamieBa cimb anb(ha-HaQTUIONTOBOI KHUCIOTH; aBEPCEKTIH 3 —
NPOAYKTH O KUTTEMISUIBHOCTI  akTHHOMImeTy  Streptomyces —avermitilis.
PexomenioBaHa 103a BHECEHHS IbOTO CTUMYIIATOpA pocTy — S0 mur/ra.

CTumMymsiTOp pOCTY Ha OCHOBI TYMIHOBUX PeYOBUH — Dyavsiman [lnoc
NIPU3HAYCHUI JUIA TMOKpAIICHHS JKUBICHHSA pPOCIHH. JOro aKTHBHOIO
OCHOBOIO € (DyJbBOBI KUCIOTHU. TaKOXK J0 WOTO CKIIATy BXOJUTHh KOMIUIEKC
OloreHHux enemeHTiB, a came — S, Fe, Mn, Mg, Zn, Cu. BaxiuBoro
nepeBaroro mnpemnapary € ioro kucia peakiisa (pH — 4,8). PekomenagoBana
pa3oBa J03a BHECEHHS B 1mo3akopeHere mipkusieHns — 0,30-0,45 n/ra.

[HHOBAIIHUN CTUMYISITOP TIpopocTaHHs — [ ywmighino Popme Bpikc
po3po0JieHHit came ISl MepearnociBHOI 0OpoOKku HaciHHSA. Y HOro Ckiail
MICTATBCSI TYMIHOBI Ta (YJIbBOBI KHUCJIOTH, AaMIHOKUCIOTH, EKCTPAaKT
MOPCBKHUX BOJOPOCTEH, TPUPOJIHI (PITOTOPMOHHU, KOMIUIIEKC MIKPOEJIEMEHTIB.
PexomenmoBana no3a s nepeanociBHoi 00pooku Hacinusg — 0,8 j1/T.

Kowmmnekcae Bomopo3unHHe n00puBO 3-ro mokomiHHA — «LF-
COHAWHUK» PO3POOJICHE CIIEIiadbHO [IJI TO03aKOPEHEBUX ITIJKUBJICHD
consiHuKa. [lo #oro ckiamy BXOIUTH 30aJIaHCOBAHMM KOMILJIEKC MaKpoO- Ta
MIKpOEJIEMEHTIB, L-aMiHOKHUCIIOTH, OpraHiyHI KHCJIOTH Ta BitamiHu. Psn
enemenTiB (K, Cu, Fe, Mn, Zn) xenaroBani EDTA, a taki enementu sik Mg,
B, Mo i Co — aminokucinoramu. Peakiiist moopusa ciabo kuciaa — pH = 6,5.
PexomMeHnoBaHa pa3oBa f03a BHeceHHs B mimkuBiaeHHs — 1,0-2,0 ni/ra.

3aknagaHHs JOCHiAy, CIOCTEPEKECHHS, OOJIKM Ta BHUMIPIOBAHHS
MPOBOAWIM 32 3arajibHONPUHHATUMH MeToaukamu [24]. Jucnepciitnuii
aHaJi3 3IMCHIOBAIM B TporpamMHOMy makeri Microsoft Excel wa 0asi
3arajibHONMPUUHATUX METOAMK [25].

Pe3yabratn [O0ChaiIKeHb Ta IX OOroBOpeHHsl. Y MPOBEICHOMY
JOCITIJII BU3HAYaIM JUHAMIKy (OpMYBaHHS IUIONII JIMCTOBOI TMOBEPXHI
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MOCIBIB COHSIIIHAKA TIOYMHAIOYM 3 TMO0YaTKy ¢a3m pocTty crTedma i
3aKiHUyIOYM Ha TMo4aTtky (a3u [o3piBaHHS HaciHHA. [ kpamroro
PO3YMIHHS BIUIMBY JOCHI)KYBaHUX BaplaHTIB 3aCTOCYBAaHHS CTUMYJIATOPIB
pOCTYy Yy CHOJY4CHHI 3 KOMIUIGKCHUMH BOJOPO3YMHHUMH JT0OpHUBaAMH,
BU3HAYaAJIH K IJIONTY JIUCTKIB HA OJMHUII MOCIBHOT IO (1HJIEKC JTUCTOBOT
noBepxHi — IJIIT), Tak 1 oy JUCTKIB CEpeaHBOT POCIHHH.

Y 2023 p. Ha moyatky (a3u pocty crebna (31-ma mikpodaza)
00poOKa HACIHHS y CIIOJYYCHHI 3 IMIPKUBJICHHSIMH, CIPUSIN (POPMYBaHHIO
O1IBIIOT TUIOIT JTMCTOBOT MOBEPXHI POCIMH, X04 CTATUCTUYHO 1€ 1 HE OYJI0
JIOBEJICHO. Y CepeHhOMY IO TiOpHaax IUIONIA JIUCTKIB OJHIET POCIHHHU
HaiO1IbIIOI0 Oyaa B 5-My Ta 6-My BapianTax uMHHHMKA B — 1353 i 1348 cM?,
o Ha 2,0 1 1,7 % BiamoBiaHO Oijbllie, HXK HA KOHTpOJI (Tab. 2).

2. [lnomia JMCTOBOI MOBEPXHi POCJIUH COHSIIHUKA HA MOYATKY (a3u
pocry credia (31-ma mikpogasa 3a kogom BBCH) 3a BnuiuBy
nepeanociBHOI 00pOOKH HACIHHS TA MO3aKOPEHEBUX MI’KUBJICHb

OOpoOka HaciHHS Ta Ti6pun (Unauuk A)
1 JKUBJICHHST Cepenne
(4MHHUK B) CH Yecrep Konkopn Teppacon
2023 pik
1* 1347/0,548** 1276/0,522 1354/0,559 1326/0,543
2 1352/0,565 1284/0,534 1345/0,567 1327/0,555
3 1374/0,577 1297/0,538 1369/0,580 1347/0,565
4 1353/0,571 1282/0,534 1358/0,573 1331/0,559
5 1378/0,580 1293/0,540 1388/0,584 1353/0,568
6 1371/0,586 1288/0,540 1386/0,591 1348/0,572
CepenHe 1363/0,571 1287/0,535 1367/0,576 1339/0,561

HIPos (ronoBHOTO edexty 4) — 4 1/0,01 8; HIPos (ronoBHorO edexty B) — F(])<Fm/0,015,
HIPos (4acTKOBUX NOPiBHSHb 4) — 48/ 0,023, HIPos (4aCTKOBUX MOPIBHSHBL B) — Fqb< Fm/ 0,021

2024 pix
1 1275/0,472 1196/0,437 1322/0,491 1264/0,467
2 1296/0,496 1209/0,460 1370/0,524 1292/0,493
3 1322/0,513 1238/0,473 1401/0,539 1320/0,508
4 1309/0,510 1227/0,466 1385/0,530 1307/0,502
5 1333/0,515 1236/0,470 1398/0,537 1322/0,507
6 1358/0,528 1265/0,483 1411/0,545 1344/0,519
Cepenne 1316/0,506 1229/0,465 1381/0,528 1309/0,500

HIPos (romnoBHoro epexry A) — 34/0,021, HIPos (rosnoBHOTO ehexty B) — 35/0,021,
HIPos (J9aCTKOBHX MOPIBHSHB 4) — 39/0,028, HIPos (4acTKOBHX MOPIBHSHB B) — 43/0,026

*

Ipumimka: * — 3MicT BapiaHTIB YMHHUKA B HaBeleHO B MyHKTI — Marepianu i MeToIH.
* — y YHMCENBHWKY — IUIONIA JIUCTS OJHI€i POCIMHM, CM% y 3HAMEHHHKY — iHAEKC JIMCTOBOI
MOBEPXH.

*

JlocmimKyBaHl BapiaHTH YMHHHUKA B 3HaYyHO OUIBLIMI 1 CTATUCTHYHO
nosenenuit BB unHWIM Ha JIII, ockinbku o0poOka 3abe3mneuyBaia
MIBUIIEHHS TOKAa3HUKIB TIOJHOBOI CXOXOCTI HACIHHS, a TO03aKOPEHEBl
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M1PKUBIICHHS 3MEHIITYBAJIM PeNyKIit0 pociuH. KpiM Toro, BCi A0CTIIKyBaHi
BapiaHTH TO3aKOPEHEBUX IMIHKUBJICHDL 3a0€3MeUyBaIM ICTOTHE 30UTBIIICHHS
JIIT, mpu npomy HaiiBuIoo BoHa Oyna y 6-my BapianTi — 0,572,

VY 2024 p. myoia IUCTOBOT MOBEPXHI POCIUH Ha MOYATKy (pa3u pocty
cTebna Oyya 3HAYHO HWXKYOIO, HIK y 2023 p., 0 MOB’S3aHO 3 TOCTPUM
nediuMToM BOJIOTH 1 BACOKMUMH TeMIleparypaMu. Y IeH piK BIUIUB BapiaHTIB
YUHHUKA B Ha 1oty JucTKiB oaHiel pocnuHu Ta [JIIT OyB 3Ha4YHO BUIIWH 1
CTaTUCTUYHO JAoBeneHui. [lioia JAUCTKIB OAHIET POCIMHM COHSIIHUKA Y
2024 p. HaiOUIBIIO TakoX Oyna y 6-My BapiaHTi — y CEpEIHBOMY II0
riopugax 1344 cm?, mo Ha 6,3 % BHIE NMOPIBHAHO 3 KOHTposeM. Ilpu
bOMY, I1HIIl BapilaHTU CIOJYYEHHS MEPEANOCiBHOI OOpOOKM HACiHHA 3
M03aKOPEHEBUMH ITiDKUBJICHHSIMH TaKOXK ICTOTHO TIEPEBHUIIYBAIA KOHTPOJIb.

3a paxyHOK MEpernociBHOT 0OOPOOKU HACIHHA 1 JIBOX MO3aKOPEHEBUX
N1JPKUBJIEHb CYMIIIIIIO CTUMYJISITOPIB pocTy Peromnant 1 @ynsBitan [lnroc
3 KOMIUIEKCHUMH BOJOPO3YMHHUM J0OpUBOM «LF-consmmuky, IJIIT nocisis
riopuaiB CU Yectep, Konkopn 1 Teppacon Ha modaTky a3y pocTy cTediia B
HecnpusTineomy 2024 p. 0y Ha 11,9 %, 10,51 11,0 % BiANOBIIHO BUIIMH,
HDK Ha KOHTpoJ1. I{e Ha mopsaok Oibine, HIX y 2023 p.

B3aemonist jgocimiKyBaHMX UYMHHHKIB Yy 3MiHI IUIOHI JIUCTOBOI
MOBEPXHI MOCIBIB Ha MOYaTKy (a3u pocTy cTedsia B MOTOJHUX YMOBaX 000X
POKIB Oyjla HEICTOTHOIO, IO CBITYUTH MPO (AaKTUUHO OJHAKOBY PEAKIIIIO
riOpu/IiB COHSIIIHMKA Ha JOCTI/PKYBaHI BaplaHTH BHECEHHS CTUMYJISTOPIB
POCTY 1 KOMITJIEKCHOTO BOJIOPO3YMHHOTO 100puBa «LF-consmHuk.

Y a3l «3ipouku» MmiIoma JUCTKIB oOAHi€T pochaunu, sk 1 I
HalBUIIMMU OynM y BapilaHTI MEpPeAnociBHOI OOpOOKM HACIHHA Ta JABOX
M03aKOPEHEBUX IMIJKUBIIEHb CYMILIIIIO JOCTII)KYBAaHUX MPOAYKTIB (6-if
BapiaHT). 3okpema, y 2023 p., IJIII nociBiB riopuaiB Yecrep, Konkopa 1
Teppacon y nupoMy Bapianti cranoBuB 0,917, 0,950 1 0,939, mo nHa 0,043,
0,047 1 0,043 Bumie nmopiBHAHO 3 KOHTpoJieM 3a HIPgs — 0,033 (tadm. 3).

Sk 1 mig 4ac mornepeaHboro BU3HAYCHHS, Y (a3l «31podKm» OUIBIINX
3MiH 3a BIUTMBY uMHHWKa B 3a3naBaB [JIII. 3okpema, y 2023 p. mioma
JUCTKIB y 6-My BapiaHTi y cepeHbOMY 10 TiOpuaax COHAIIHUKA Oyra JIHiie
Ha 1,4 % BUIIOIO, HIXK HA KOHTPOJ (MpuOaBKa MOKa3HUKA CTATUCTUYHO HE
nosenena), tomi sk LI — ma 4,9 %. Buxomsum 3 1p0ro Mo’KHa
KoHCTaryBaTu, 1o 30iunbmenHs [JII1 BigOyBanocs 3mebuiblioro came 3a
paxyHOK BHIIIOT TYCTOTH POCJIMH Ha BaplaHTax Jie MMPOBOIMIIH 1 KUBJICHHS.

[TopiBasiHO 3 2023 p., y 2024 p. BapiaHT mepeanociBHOI 0OpoOKu
HAaClHHS y CIIOJyYe€HHI 3 JBOMa [O3aKOPEHEBUMHU MiIKUBICHHIMHU
cymimmo ctumyisatopiB Peromnant 1 ®@yneitan [Dmoc 3 KOMIUIEKCHUM
BOJOPO3YMHHUM J100puBOM «LF-consmHuk» 3a0e3neuyBaB (opMyBaHHS
1CTOTHO O1IBIIOT IO JIMCTKIB OJHIET POCIIMHU MOPIBHIHO 3 KOHTPOJIEM. Y
cepeIHLOMY MO TiOpHIaX COHAIIHUKA IPUPICT MOKA3HUKA CTAHOBUB 77 cM?
(na 3,7 % Bumie, Hix Ha KoHTpoi) 3a HIPgs — 75 cm?.
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3. [l;1o11a JIMCTOBOI MOBEPXHi POCIUH COHSIIHUKA Y (a3i «3ipoukmn»
(51-ma mikpodasa 3a konom BBCH) 3a BiuiuBy nepeanociBHoi 00podku
HACIHHSI T M03aKOPEHEeBUX Mi/I’KUBJICHb

O6p96Ka HaCiHHSA Ta Ti6pm (Unmmk A)
1JKUBIICHHS Cepenne
(urHHUK B) CU Yecrep Konkopn | Teppacon
2023 pik
1* 2149/0,874** 2240/0,903 2201/0,896 2197/0,891
2 2143/0,896 2264/0,928 2226/0,925 2211/0,916
3 2156/0,905 2284/0,933 2229/0,930 2223/0,923
4 2133/0,900 2263/0,930 2238/0,932 2211/0,921
5 2152/0,906 2280/0,937 2252/0,937 2228/0,927
6 2147/0,917 2302/0,950 2235/0,939 2228/0,935
Cepenne 2147/0,900 2272/0,930 2230/0,927 2216/0,919

HIPos (ronoBHOTO edekty 4) — 67/0,024, HIPos (ronoBHoOrO edekry B) — Fqb<Fm/0,0271
HIPOS (4acTKOBHX MOpiBHSIHB 4) — 75/0,030, HIP05 (4aCTKOBHX IIOPiBHSIHB B) — F¢<Fm/0,033

2024 pik
1 2054/0,741 2125/0,756 2060/0,748 2080/0,748
2 2052/0,769 2135/0,792 2105/0,786 2097/0,782
3 2064/0,783 2142/0,799 2116/0,794 2107/0,792
4 2071/0,787 2133/0,790 2118/0,791 2107/0,789
5 2080/0,787 2171/0,806 2124/0,796 2125/0,796
6 2120/0,805 2210/0,824 2141/0,809 2157/0,813
Cepenne 2074/0,779 2153/0,795 2111/0,787 2113/0,787

HIPos (romnoBHoOTO epexty A) — 7 1/0,027, HIPos (romoBHoro epexry B) — 75/0,031,
HIPOS (4acTKOBHX MOPiBHIHB 4) — 8 1/0,034, HIPOS (4acTKOBHX ITOPiBHSHB B) — 84/0,035

*

Ipumimxa: * — 3MicT BapiaHTiB YMHHHKAa B HaBeJeHO B MyHKTI — Matepianu i MeToau.
* — y YMCENBHUMKY — ILIONIA JIUCTS OJHIE€I POCIMHH, CM?; y 3HAMEHHHUKY — iHIEKC JMCTOBOI
TIOBEPXHI.

*

[1no11a TUCTKIB OJIHIET POCIMHM JAOCTII)KYBaHHUX TOPU/IIB COHSIIHUKA
Ha mnoyatky ¢a3u uBiTiHHA (61-ma Mikpodaza 3a kogom BBCH)
HaWOLIBIIIO OyJia y BapiaHTI CHOJYYEHHS MEPEANOCiBHOI OOPOOKH HACIHHS
ctumysiTopoM  mpopoctanHs ['ymiping @opre bpikc 3 Tphoma
MO03aKOPEHEBUMH  MIDKUBJICHHSMU  CYMILIIIIO  CTUMYJSTOPIB  POCTY
Peromnant 1 ®ynbBiTan [Imtoc 3 koMmmiekCHUM 100puBOM «LF-COHSITITHUKY.
Y cepennpoMy TO mociipkyBanux Tiopumax y 2023 1 2024 pp. BoHa
craHoBmiIa 7860 1 6832 cm?, 1o Ha 266 i 347 cM? BiANOBIAHO OiNbIIe, HIK HA
xouTpoii 3a HIPgs — 237 i 160 cm? Bignosiguo (Tadmn. 4).

Bapro BimMiTUTH, 10 TIPOBEACHHS TPETHOTO IMO3aKOPEHEBOTO
IIDKUBIICHHS, K 3a IMMOKa3HWKAaMH ILIOIII JIMCTKIB OJTHIET pOCIMHU, TakK 1 3a
IJIIT mociBiB HEe MaM TepeBaru MOPiBHSIHO 3 BapiaHTaMH Jie MPOBOIUIIN JIBa
N1JHKUBJICHHS aHAJIOTTYHUMH OaKoBUMH cyMimaMu. [Ipu npoMy maina micue
MO3UTHBHA TEHJICHIIiS POCTY MOKa3HUKA. Tak, pi3HHIS 3a TUIOMICIO JINCTKIB
OJIHI€T pOCIMHU MK 6-uM 1 10-uM BapiaHTaMH YMHHHUKA B y cepeaAHbOMY IO
riopugax cranosuna 9 cm? (0,1 %) y 2023 p. i 10 cm? (0,6 %) — y 2024 p.
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Jlemo 6inbinoo Oyna pizuuns mix nokazaukamu LI — 0,5 % y 2023 p. i
0,9 % y 2024 p., M0 MOXHa MOSICHUMHU IMO3UTUBHUM BIUIMBOM TPETHOTO
M03aKOPEHEBOTO MKUBIICHHS Ha 3MEHIIEHHS PEAYKIlii POCIUH MOPIBHSIHO 3
IHIIMMU BapiaHTamu. Y OUIBIIIA Mipl L€ BiAMIYAIOCS B HECHPUATIUBUX
noroaHux ymonax 2024 p.

4., Tlnoma JuCTOBOI MOBEPXHi POCJIMH COHSIIIHUKA HA MOYATKY (ha3u
uBiTiHHA (61-m1a mikpodasa 3a konom BBCH) 3a BiiimBy nepeanociBHoi
00poOKM HACIHHSA TA MO3aKOPEHEBUX MiKMBJICHb

O6p961<a HaCiHHSA Ta Ti6pi (Unsmmk A)
I JDKUBJICHHS Cepenne
(unHHUK B) CUhUYecrep | Komkopn | Teppacon
2023 pik
1* 7445/3,028** 7800/3,145 7236/3,068 7594/3,080
2 7447/3,113 7936/3,252 7687/3,194 7690/3,186
3 7586/3,185 8042/3,285 7709/3,217 7779/3,229
4 7526/3,176 7972/3,274 7733/3,220 7744/3,223
5 7580/3,191 8005/3,290 7776/3,238 7787/3,240
6 7642/3,263 8026/3,313 7885/3,280 7851/3,285
7 7623/3,207 7897/3,293 7826/3,251 7782/3,250
8 7542/3,194 7964/3,281 7798/3,246 7768/3,240
9 7629/3,216 8028/3,302 7794/3,255 7818/3,258
10 7669/3,284 8068/3,328 7844/3,296 7860/3,303
Cepenne 7569/3,186 7974/3,276 7759/3,227 7767/3,230

HIPOS (ronoBHOTO edexty A) — 230/0,08 1; HIPOS (rosnoBHOTO ehekTy B) — 237/0,083,
HIPos (4acTKOBHX MOPiBHSHB 4) — 247/ 0,091, HIPos (4aCTKOBHUX TOPIBHSHB B) — 249/ 0,096

2024 pik
1 6430/2,320 6584/2,342 | 6441/2,339 | 6485/2,334
2 6458/2,418 6603/2,444 | 6500/2,427 | 6520/2,431
3 6507/2,468 6979/2,603 | 6546/2,456 | 6677/2,509
4 6447/2,450 6689/2,551 | 6535/2,441 | 6624/2,481
5 6529/2,470 7020/2,606 | 6619/2,480 | 6723/2,519
6 6619/2,514 7065/2,634 | 6695/2,530 | 6793/2,559
7 6581/2,483 | 7,007/2,610 | 6636/2,493 | 6741/2,529
8 6544/2,496 6950/2,593 | 6624/2,508 | 6706/2,532
9 6584/2,508 6977/2,608 | 6585/2,486 | 6715/2,534
10 6672/2,536 7131/2,659 | 6693/2,548 | 6832/2,581
CepestHe 6537/2,466 6921/2,566 | 6587/2,471 | 6682/2,501

HIPos (romnoBHoro epexry A) — 152/0,072, HIPos (romoBHoro epexry B) — 160/0,077,
HIPos (J9aCTKOBHX MOPIBHSHB 4) — 168/0,075, HIPos (4aCTKOBHUX MOPIBHSHD B) — 173/0,080

*

Ipumimka: * — 3MicT BapiaHTIB YMHHUKA B HaBeleHO B MyHKTI — Marepianu i MeTOIH.
* — y YMCENBHHMKY — ILIONIA JIUCTS OJHIE€I POCIMHH, CM?; y 3HAMEHHUKY — iHJEKC JMCTOBOI
MOBEPXHI.

*

Haitbinpmmx 3MiH TUIONIA JIMCTKIB OJIHIET POCIMHM JOCHIIXKYBaHUX
riopuaiB consimHuka, sk 1 IJIIT mociBiB 3a3HaBaiy 3a BIUIMBY MOTOJHUX
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YMOB 1 Ile, Ha Hamly AYMKY I[UJIKOM JIOT1YHO, OCKUIbKH, SIK B)KE BHIIE
BiAMIYasioCcsi, BOHU OyJM Ha PIAKICTh KOHTpACTHUMH. JlocTaTHS KUIBKICTb
OMaJiB 3a BEreTalilo, PIBHOMIPHUN iX po3mojail Ha (OHI CIPUATIMBOTO
TeMIepaTypHoro pexxumy B 2023 p. 3abesnedyBanu (OpMyBaHHS 3HAYHO
O1MBIIO TUTONII JIMCTOBOI TMOBEPXHI TOCIBIB JOCHIDKYBaHUX T10pHU/IIB
consiiHuka. [Ipu 1bOMy, pI3HMIS 3 YacoM TUIBKHM 3pocTasia. 30Kpema, y
cepeaHbOMy MO BapiaHTax uyMHHHMKIB A 1 B, IJIIT mociiB y 2023 p. Ha
noyatky (azu pocty credna OyB Ha 12 % Oinbmuii, HK y 2024 p., y dasi
«3ipoukn» — Ha 16,8 %, a Ha moyaTtky (a3u uBiTIHHA — Ha 29,2 %. Pi3ke
30UIBIICHHS pi3HUIN MiX TTokazHukamu LJIIT Bix dha3u «31podkuy» A0 MovyaTky
uBiTiHHA y 2023 1 2024 pp. 3yMOBIIOBAIOCS BUKIIOYHO HECTIPUATINBUMHU
MIOrOJAHUMH YMOBaMH B 1ier yac y 2024 p., a caMe — TPpUBaJIOKO MOCYXOK0 Ha
(oH1 aHOMAJIBHO BUCOKHX TEMIIEPATYD, SIK1 B IeHH1 roauHu csaranu 38,0 °C.

[Ile OlnpmMI BIUIMB MOTOJAHMX YMOB BIIMIYEHO Ha MOYaTKy (¢asu
no3piBaHHa HaciHHS (81-ma mikpodasza 3a kogom BBCH). 3okpema, y
cepeaupbomy 1o pocuiny Il y meit wac y morognux ymoBax 2023 p.
craHoBuB 2,387, 1m0 Ha 37,2 % Oinbire, Hik y 2024 p. (Tadi. 5).

HaiiBunmx MOKa3HUKIB IUIOIIA JIMCTOBOi  MOBEPXHI  POCIUH
COHSIIIIHUKA 3a3BUYall csArae y ¢asi HBITIHHA. Y MOAAIBIIOMY, Yepe3 BIATIK
IUIACTUYHUX PEYOBHH 3 HIDKHIX JIMCTKIB JO CYIBITTS 1 iX MOCTYIIOBOTO
BIJIMUPAHHS, IUIOMIA JIMCTKIB 3MEHIIYETHCA 1 YUM OUIbII HECHPHUSTINBI
MOTOJHI YMOBHU — CWJIbHIIIA MOCyXa 1 BUIIl TEMIIEpATypHu, TUM CKOPIIIE 1€
Bi1OyBaeThcss. CaMe 3 MM 1 TOB’s13aHe 30UIBIICHHS PI3HHUINI MK ILIOIICIO
JMCTOBOI MOBEPXHI MOCIBIB coHsAIHUKA y 2023 1 2024 pp. Big noyatky ¢aszu
LBITIHHS 10 TOYaTKy (ha3u HAIMBAHHS HACIHHS.

[Ti3Hi mO3aKOpeHeBl TMIJDKUBJICHHS, 3a PaXyHOK 4YacTKOBOTO
HIBEJIIOBAHHSI CTPECIB 1 MOKPAILEHHS J>XUBJICHHS POCIHH, 3a0€3Meuyr0Th
JOBIIE€ (PYHKIIOHYBAHHS JTUCTKIB, YIIOBUIbHIOIOTH iX CTapiHHS 1 BIIMUPAHHS,
came UM MO>XHa MOSCHUMH OUTbIIMH iX BIUIMB Yy (pa3l HaJMBaHHS HACIHHS
nopiBHSHO 3 (a3or0 1BITIHHA. Tak, y BapiaHTi MPOBEACHHS TPHOX
M03aKOPEHEBUX MIPKUBJICHh CYMINIIIIO BCIX JJOCTIPKYBAaHUX TPOIYKTIB,
IJITT na mouatky ¢a3u uBiTinHa y 2023 p. y cepeanbomy 1o riopuaax O0yB Ha
7,2 % BUIUH, HIXXK HA KOHTPOJI, a y (a3i HanuBaHHs HaciHHSA — Ha 10,6 %.

Biamiuena 3aKk0OHOMIpHICTh IPOSBIISIIACS 1 B HECTIPUSITIIUBUX TIOTOTHUX
ymoBax 2024 p. Tak, SIKIIIO 3a paXyHOK MPOBEACHHS TPhOX MO3aKOPEHEBUX
nipkuBieHb cymimmio Peromnanta, ®@yneBitany [Imoc 1 KOMILIEKCHOTO
nobpusa «LF-consitmauk» (10-i BapianT yunnuka B) [I1JI y cepennbomMy 1o
ribpugax Ha moyaTky ¢asu uBiTiHHA OyB Ha 10,6 % BumMi, HIK Ha
KOHTpOJI1, TO Ha MOYaTKy (pa3u HanMBaHHS HACIHHA — Ha 13,3 %.
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5. Ilioma J1MCcTOBOI MOBEPXHI POCJMH COHSIIHMKA HA NMOYATKY (pa3u
HaJuMBaHHA HaciHHA (80-Ta mikpoda3sa 3a kogom BBCH) 3a BiuinBy
nepeaAnociBHOI 00POOKH HACIHHA Ta NM03aKOPEeHEeBUX Mi’KUBJIEHb

O06poOka HaciHHS Ta I'i6pun (Yuaauk A)
Hgg:;i;ffgﬁ CU Yectep Konkopna Teppacon Cepenne
2023 pik
1* 5664/2,241** 5940/2,352 5741/2,310 5782/2,301
2 5688/2,319 6081/2,449 5916/2,431 5895/2,400
3 5821/2,392 6191/2,493 5930/2,455 5981/2,447
4 5819/2,404 6174/2,495 5961/2,457 5985/2,452
5 5883/2,425 6204/2,507 5983/2,477 6023/2,470
6 5956/2,490 6223/2,534 6068/2,526 6082/2,517
7 5826/2,399 6171/2,496 6002/2,477 6000/2,457
8 5949/2,396 6219/2,513 6010/2,486 6059/2,465
9 5856/2,422 6257/2,539 6026/2,500 6046/2,487
10 5988/2,512 6303/2,569 6109/2,551 6133/2,544
Cepenne 5845/2,400 6176/2,295 5976/2,467 6000/2,387

HIPos (ronoBHoro edexry 4) — 161/0,07 1; HIPos (romoBHoro epexry B) — 176/0,0881
HIPOS (4acTKOBHX MOpiBHSIHB 4) — 174/0,091, HIP05 (4aCTKOBHX IIOPiBHSIHB B) — 183/0,112

2024 pik

1 4489/1,578 4733/1,628 4529/1,609 4584/1,605
2 4506/1,651 4737/1,709 4572/1,675 4605/1,678
3 4575/1,700 5062/1,835 4613/1,700 4750/1,745
4 4514/1,683 4957/1,793 4624/1,698 4698/1,725
3) 4595/1,707 5031/1,837 4697/1,731 A4774/1,758
6 4670/1,745 5108/1,865 4754/1,768 4844/1,792
7 4578/1,701 5041/1,830 4668/1,728 4762/1,753
8 4571/1,710 5010/1,825 4668/1,736 4749/1,757
9 4630/1,728 5054/1,841 4673/1,738 4786/1,769
10 4693/1,760 5187/1,896 4804/1,799 4895/1,818
Cepenne 4582/1,696 4992/1,806 4660/1,718 4745/1,740

HIPos (ronoBHOTO eexty A) — 1 13/0,041, HIPos (rosnoBHOTO edhekTy B) — 127/0,0571
HIPos (4acTKOBHX MOpiBHsHB 4) — 130/ 0,069, HIPos (4acTKOBHUX MOpPiBHsIHB B) — 142/ 0,072

Ipumimka: * — 3MicT BapiaHTIB YMHHUKA B HaBeleHO B MyHKTI — Marepianu i MeTOIH.

* — y YHMCENBHUKY — IUIONIA JIUCTS OJHI€I POCIMHM, CM% y 3HAMEHHHKY — iHIEKC JIMCTOBOI
MOBEPXHI.

*

Came 3a paxyHOK YMOBUIBHEHHS TMPOIIECY CTApIHHA Ta BiIMHUpAHHS
JUCTKIB Y pe3yJbTaTi MPOBEACHHS MO3aKOPEHEBOTO IMIKUBICHHS y (asi
OyToHizaiii, pi3HUI 3a mnokasHukamu [JIII mociBiB Mk BapiaHTamu
MPOBEJICHHS JIBOX 1 TPhOX MiIKUBJIEHb aHAJOTTYHUMHU OAKOBUMH CyMillIaMHU
Ha MMOYaTKy HAJIMBaHHS HACIHHS Oyna Jemo OUIbIIO0, HiXK Ha MOYaTKy (a3u
UBITIHHA. 30Kpema, y 2024 p. pizHuusg 3a nokasHukamu IJIIT mociBiB Mixk
IIOCTUM 1 IECATUM BapiaHTaMH Ha nmo4yaTky ¢a3u 1BiTIHHA cTranoBuna 0,9 %,
a Ha mo4aTKy ¢a3u HaauBaHHS HaciHHA — 1,5 %.

BucHoBku. AHami3 MOKa3HUKIB TUIOIII JUCTKIB OJHIET POCIWHU Ta
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DIIT mociBiB AOCHIPKYBaHUX TiIOpHUIIIB COHSIIHMKA TOKa3aB iX I1CTOTHY
3aJICKHICTh B  CIOJYYEHHS TMEPEANOCiBHOI OOpOOKM HaciHHS Ta
M03aKOPEHEBUX MiKUBICHb. Ha mowatky ¢aszu pocty crebna ta daszu
«3ipouxku» IJIIT mociBiB gochipkyBaHUX TiOpUAIB COHSIIHUKA HAWBUIINM
OyB y BapiaHTI MO€IHAHHSA TEPEANOCIBHOI OOpOOKHM HACiHHA 3 JIBOMa
MO03aKOPEHEBUMU  MIDKUBJICHHSAMH  PO3YMHOM Ha  OCHOBI  CcyMimIl
cTUMYJATOpiB pocty Peromnanta 1 ®DynsBitany I[lmoc 3 KOMIIEKCHUM
BOJIOPO3YMHHUM J100puBOM «LF-constmmamk»y. Y 2023 1 2024 pp. y
CepeHbOMY MO TiOpHAaxX Ha MmoyaTky (a3u pocTy crebiia BiH CTaHOBUB
0,572 1 0,519 onunwmik, a Ha moyaTky (asu «3ipoukm» — 0,935 1 0,813
omuHulb. B 000X Bumagkax TmpuOaBKa MMOKa3HWKA TIOPIBHSIHO 3
KOHTPOJIbHUM Bap1aHTOM OyJjia iCTOTHOIO.

Ha mouarky ¢a3 upitiHHsa Ta HanuBaHHs HaciHHA IJIII mocisiB
COHSIIIIHMKA HailBUIIMM OyB Ha BaplaHTaxX CIOJXY4YeHHS OOpOOKH HACIHHS
ctuMyisTopoMm npopoctanHs ['ymiding dopTe 3 TppoMa MO3aKOPEHEBUMU
N1JUKUBICHHSAMU CYMIIIIIIO BCIX JTOCHIIKYBaHUX MNPOAYKTIB. EQext Tprox
M03aKOPEHEBUX TiKUBIICHh BHINMUM OYB Y MEHII CHPUATIMBHX IOTOJTHHUX
ymoBax. 3okpema, [JII1 mociBiB y 11bOMy BapiaHTi B CEpeIHbOMY I10 T10pUIax
B ymoBax 2023 p. Ha moYaTKy IBITIHHS Ta HAJMBaHHS HAclHHA OyB Ha 7,2 1
10,6 % BIiAMOBIAHO BUINMM, HI)K HA KOHTPOJI, TOJI 5K y HECHPHATIMBUX
norogHux ymonax 2024 p. —na 10,6 1 13,3 % BiamoBigHO.

B yci ¢da3u nmpoBenenHst oOMikiB mepeArnociBHa 00poOKa HACIHHS y
CIIOJIYYEHHI 3 MO3aKOPEHEBUMHU T1KUBJICHHSMHU OLTTBIINI BIJTUB YNHUIIU Ha
noka3Huk IJIIT mociBiB, HI Ha TJIOLLY JUCTKIB OAHIET POCIMHU, OCKUIBKU
nopsiz 13 30UIbIIEHHSIM IUIOLII JUCTKIB OJHIET POCIMHHU, 00poOKa HaCiHHS
CTUMYJIIOBaJIa TPOPOCTAHHS O1IBIIOI KUIBKOCTI HACIHWH, a IIJKUBJICHHS
CIPUSLITU 30€PEKEHHIO OUTBINOT KITBKOCTI POCIUH HA OAWHUII IO,

[TeBHO1 B3aemomii MOCHIIKYBaHUX YMHHUKIB HE BIIMIYEHO OCKUJIBKU
BaplaHTM YWHHHUKA B 3a0e3nedyBaiv MOAIOHI 3MIHM IUIONIl JIMCTOBOI
MOBEpXHi BCiX TiOpuaiB. TakuM 4rHOM, TIepearnociBHa 0OpoOka HACIHHS Y
CIIOJIYY€HHI 3 IBOMA 1 TPhOMa MO3aKOPEHEBUMHU IT1IPKUBIICHHSIMH CYMIIIIITIO
JTOCITIDKYBaHUX TPOAYKTIB OyAe OJHAKOBO e(PEKTHMBHOIO Ha IIOCIBaX
riOpu/IiB COHSITHUKA PI3HUX 32 MOP(O-010TUTIOM.

VYpaxoBytoun MmiABUIICHHS €(PEKTUBHOCTI TPETHOTO IMO3aKOPEHEBOTO
M/PKUBJICHHS Ha (OpPMyBaHHS OIIBIINX TMOKAa3HUKIB JINCTOBOI TOBEPXHI
POCIIMH Y MEHII CIPUSITIUBUX MOTOJHUX YMOBax, Ta Oepydd 10 yBaru Tou
dakt, mo B ymoBax CximHoro JlicocTenmy mOTOJHI YMOBH 3A€OUIBIIOTO €
caMe€ HECTPUATIUBUMH IS COHSIIHWKA TO, 3 TOYKH 30py (HOpMyBaHHS
IJIOIII JIMCTOBOI MOBEPXHI, MOPSJ 13 CTUMYJIALIEI0 MPOPOCTAHHS HACIHHA,
JOIIJILHO TPOBOJIUTUA TPU MO3aKOPEHEBI MIKUBIICHHS] CYMIIIIIIIO HA OCHOBI
ctumyisatopiB Perommant 1 @yneitan Ihmoc 3 po3pobieHuM creniaibHO
JUIS. POCJIMH COHSIITHHWKA KOMIUIEKCHHM BOJOPO3YMHHUM J100puBOM «LF-
COHSIIITHUKY» Y PEKOMEH0OBAHNX BUPOOHUKAMU WX MPOAYKTIB J03aX.
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Dynamics of leaf surface formation in sunflower plants under the influence
of growth stimulants and complex water-soluble fertilizers

The results of two years of research on the complex effect of different variants of
pre-sowing seed treatment and foliar feeding with different combinations of growth
stimulants and complex water-soluble fertilizers on the dynamics of increasing the area of
the assimilation surface of sunflower hybrids of different maturity groups are presented.

Formulation of the problem. In areas with insufficient moisture, including the
research area, it is impossible to fully realise the high genetic potential of modern
sunflower hybrids. As a result, the actual seed yield of this crop is realised at best by 40-
50 %. In such conditions, complex preparations that, along with stimulation of growth
processes, improve plant nutrition and increase the fertiliser utilisation rate by plants,
exhibit anti-stress properties, reducing the impact of adverse weather conditions, namely
drought, high and low temperatures, and their sudden changes, are of particular
importance in technological schemes for growing field crops, including sunflower.

The purpose of the research. Taking into account the insufficient coverage of
issues related to pre-sowing seed treatment and foliar feeding with innovative stimulants
with different active bases and complex water-soluble fertilizers of the new generation at
different stages of sunflower plant ontogeny on the dynamics of formation of their
assimilation surface area, the purpose of the research was to clarify these issues.

Research methods. The research was conducted in 2023, 2024 on the basis of the
farm «AGRO-2011» in Blyzniukivskyi district of Kharkiv region. A two-factor
experiment was set up using the split-plot method. The plots of the first order included
three sunflower hybrids — SI Chester, Concord and Terrasol, and the second order
included 10 variants of innovative growth stimulants and complex water-soluble
fertilisers for pre-sowing seed treatment and foliar feeding. The area of the sowing and
accounting plots of the experiment was 112.0 and 73.5 m?, respectively.

Three innovative growth stimulants — Regoplant, Fulvital Plus and Humifield Forte
and the complex water-soluble fertilizer «LF-sunflower», developed specifically for foliar
feeding of sunflower, were chosen for the research. The dose of Regoplant and Fulvital
Plus growth stimulants and «LF-sunflower» complex fertilizer in one foliar application
was 50 ml/ha, 0.40 I/ha and 1.5 I/ha, respectively. Pre-sowing seed treatment was carried
out with the germination stimulator Humifield Forte at the rate of 0.8 I/t of seeds.
Experimental design, observations, accounting and measurements were carried out
according to generally accepted methods.

Research results. The high efficiency of pre-sowing seed treatment in
combination with foliar fertilisation on the formation of higher leaf area of sunflower
plants of the studied hybrids was established. During the 31% and 51% microphases the
leaf area index of the crops of the studied sunflower hybrids was the highest in the variant
of combining pre-sowing seed treatment with the germination stimulator Humifield Forte
with two foliar fertilisations with a tank solution based on a mixture of growth stimulants
Regoplant and Fulvital Plus with the complex water-soluble fertiliser «LF-sunflower». In
2023 and 2024, on average for the studied hybrids, the leaf surface index at the beginning
of the stem growth phase in this variant was 0.572 and 0.519 units, and at the beginning
of the budding phase — 0.935 and 0.813, respectively. A significant advantage over the
control was proved on the basis of the statistical analysis of variance.
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At the beginning of flowering and seed filling the leaf surface index of sunflower
crops of all studied hybrids was the highest in the variants of combining seed treatment
with the germination stimulator Humifield Forte with three foliar dressings with a mixture
of Regoplant and Fulvital Plus with the complex water-soluble fertilizer «LF-sunflower».
The effect of the three foliar applications was higher in less favourable weather
conditions. Thus, the index of leaf surface of crops in this variant, on average for the
studied hybrids, in the weather conditions of 2023 at the beginning of the flowering and
seed filling phases was 7.2 and 10.6 % higher, respectively, than in the control, and in
adverse weather conditions of 2024 — by 10.6 and 13.3 %, respectively.

Pre-sowing seed treatment and foliar fertilisation had a greater impact on the leaf
area index of crops than on the leaf area per plant, as along with increasing the leaf area
per plant, these elements ensured the survival of more plants and the difference in plant
density only increased with each phase.

There was no significant interaction between hybrids and variants of pre-sowing
seed treatment in combination with foliar fertilization, since the distribution of leaf area in
all hybrids under the influence of variants of factor B was similar. That is, the highest
values were in similar variants. Based on this, it can be argued that seed treatment in
combination with two and three foliar applications with a mixture of all the studied
preparations will be equally effective for sunflower hybrids of different morpho-biotypes.

Conclusions. Taking into account the increased positive effect of the third foliar
application on the increase in leaf area of the plants of the studied sunflower hybrids in
less favourable weather conditions, as well as the fact that in the Eastern Forest-Steppe
weather conditions are mostly unfavorable for sunflower, it is advisable to carry out three
foliar applications of the mixture based on growth stimulants Regoplant and Fulvital Plus,
from the point of view of forming the leaf surface area, along with stimulating seed
germination, it is advisable to carry out three foliar feeding with a mixture based on
growth stimulants Regoplant and Fulvital Plus with a complex water-soluble fertilizer
«LF-sunflower» developed specifically for sunflower in doses recommended by the
manufacturers of these products.

Keywords: sunflower, seed treatment, foliar feeding, leaf surface index, growth
stimulants, complex fertilizers, growth stages.
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3MIHA ITOKA3HHUKIB TIPOAYKTUBHOCTI COHAIIHUKY
3AJIEXKHO BIJI MIHEPAJIBHUX IOBPUB I PET'YJIATOPIB
POCTY

3a pesyiapTaTaMd TPOBEICHUX TPUPIYHUX TOCIIIKEHb BCTAHOBJIEHO BILUIWB
arponpuiioMiB BHUPOLIYBaHHS Ha (OPMYBAHHS MPOAYKTUBHOCTI TIOpUAIB Ta COPTY
COHSIIITHHKY.
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3a BUPOINIYBAaHHS COHSIIHUKY 13 3aCTOCYBaHHSAM MiHEpalbHUX JOOPUB MOKa3HUKU
KUJTBKOCTI HAaCiHMH Ta MacH HACIHHS 3 OJHOTO KOIIMKY 3pociu Ha: 62—126 mr. ta 6,1—
11,4 v y riopuay Cepmanok; 31-90 mr. ta 4,6—10,6 T y ribpuay Mapmain; 21-100 mT. Ta
3,9-10,7 r y ri6bpuny Arent; 21-65 mr. Ta 4,3-10,0 T y copry Kamenor. Ilo3akopenese
IJOKUBIICHHS PETYJISATOPAMH POCTY CIPUSIIO 3pOCTAaHHIO IIUX MOKa3HUKIB Ha: 23—111 miT.
ta 1,5-6,5 r y riopuny Cepnanok; 13-82 mr. ta 1,1-5,6 v y ribpuny Mapman; 16—
101 mt. Ta 2,0-6,5 v y riopuay Arent; 6—70 mTt. Ta 0,8—6,0 T y copty Kamenor. 3i
301IBIIEHHSIM JI03U MiHEpaJIbHUX J00PiB €EKTHUBHICTH PETYIATOPIB POCTY 3HMKYETHCS.

[lin miero minepanpHuX 100puB Maca 1000 HaciHWH 3pocia MO BIAHOMIEHHIO JI0
KoHTpoto (0e3 mobpuB) Ha: 2,0-3,9 r y riopuny Cepmanok; 2,1-4,3 r y ridpuny
Mapuran; 2,1-4,1 r y riopuny Arent; 2,2-5,8 r y copry Kamenor. HaiiGinpmuii  nmpupict
IbOTO TOKa3HHWKa Bix 10o0puB BigmiueHo y copty Kamenor. HaiiGinburi 3Ha4eHHs Macu
1000 HaciHuH 11 TIOPUIIB Ta COPTY OTPUMAHO 332 BHECEHHS MiHEpaIbHUX JOOPHB B J1031
NeoPsoKeo. I1in BrummBoM perynaropiB pocty nmokasHuku Macu 1000 HaciHUH 3aJ7€KHO Bix
dony xusnenns 3pocnu Ha: 0,3-0,9 r y riopuny Cepnanok; 0,2—0,9 r y ribpuais Mapan
ta Arerr; 0,2-1,1 r y copry Kamenor. HaitOinpmmii mpHpiCT [OTO IMOKa3HHWKA BiJl
PEryIaTopiB pocTy, TaKOXK, BiAMiueHO y copTy Kamenor.

HaiiOinpmi 3Ha4eHHs] KUTBKOCTI HACIHUH Ta MAacu HACIHHS 3 OJHOTO KOIIMKY M
macu 1000 nHaciHuH 1 TiOpUIIB Ta COPTY OTPUMAHO 3a BapiaHTIB 3aCTOCYBaHHS
perynsitopiB pocty @ynbBirpun Ctumyn y ¢azy 3—4 1 6-8 map nuctkiB + Llepon y ¢a3y
8-10 nap nuctkiB Ta OynsbBiTan [Inroc y dhazy 3—4 1 6-8 nap nuctkis + Llepon y ¢azy 8—
10 map nHCTKIB.

[Ipupict BpoxkaitHOCTI BiJl MiHepalbHUX 100puB AopiBHioBaB: 0,28-0,54 T/ra y
riopuny Cepmanok; 0,22—-0,48 1/ra y ri6puny Mapmai; 0,23-0,50 T/ra y ridOpuay AreHt
ta 0,18-0,41 1/ra y copty Kamenor. [lozakopeHeBe mi>KUBICHHS PETYIATOPAMU POCTY
cnpusuio 30UTbIIeHHIO BpoxaitHocti Ha: 0,07-0,28 1/ra y riopuny Cepmanok; 0,06—
0,25 1/ra y ribpuay Mapman; 0,08—0,28 1/ra y ri6puny Arest ta 0,04—0,24 1/ra y copty
Kawmernor.

binbinii piBeHs BpoXkalfHOCTI COHAIIHUKY ri0puaiB Cepnanok (3,66-3,69 1/ra) Ta
Mapman (3,33-3,36 1/ra) 3a0e3neunsio BUPOIIYBaHHS Ha (DOHI BHECEHHSI MiHEPATIbHHUX
no6puB B 103ax NaoPeo, NeoPoo Ta NeoPeoKso 3 00mprckyBaHHSIM MOCIBIB peryasTOpaMu
pocty @ynbBirpua Ctumyn y ¢azy 3—4 1 6-8 map nmctkiB + Llepon y ¢azy 8-10 map
muctkiB Ta OymbBiTan [lmoc y a3y 3—4 1 6-8 nap nuctkiB + Lepon y pasy 8-10 map
JUCTKIB, a ribpuny Arent (3,56-3,59 1/ra) ta copry Kamenor (3,08 Ta 3,11 1/ra) — Ha
¢oHi BHeceHHs MiHepaibHUX 100puB B 103aX NeoPoo Ta NeoPsoKeo 3 00mpuckyBanHsIM
nociBiB perynstopamu pocty ®@ynesirpud Ctumyn y ¢azy 34 1 6-8 map JuCTKIB +
Llepon y a3y 8-10 map nuctkiB Ta @ynbitan [Imoc y pasy 3—4 1 6-8 nap iucTkiB +
Lepon y dazy 8—10 map auCTKIB.

KurouoBi cjioBa: COHANIHUK, TiOpUI, COPT, MiHepajdbHE AOOPHUBO, PETYIATOP
POCTY POCIIUH, €IEMEHT MPOYKTUBHOCTI, BPOXKANHHICTb.

Beryn. HaliBaxmBiiio 4acTUHOK OOMIHY PEUYOBUH y POCIUHHOMY
OpraHi3mi, $IK€ BH3HA4ya€ CIPSMOBAHICTh OIOXIMIYHUX [EPETBOPEHB
PEYOBHH, PICT, PO3BUTOK, MPOAYKTHUBHICTh POCIHMH Ta SIKICTb YPOXKAIO € iX
YKUBJICHHS.

CoOHSILIHUK BUMOTJIMBUH JI0 3aMaciB MOXXMBHUX PEYOBUH B IPYHTI, SIKI
MOJKJIMBO TOMOBHUTH 32 PAXyHOK BHECEHHsS MiHEpajIbHUX JOOPHB, IO
JT03BOJIUTh MAaKCHUMAaJbHO BIUIMHYTH Ha MPOLEC POCTY 1 PO3BUTKY POCIUHU
Ta B MOJAJBIIOMY Ha piBeHb BpoxainHocti [1, 2]. Jng migBUIIECHHS



21SSN 2413-7642. JKYPHAJI « Pociunnuymeo, cenekyis i HACIHHUYMe0, n10000604isHuymeo i 3oepicannsy, 2025, eun. 1

BPOKAaWHOCTI COHSIIIHUKY HEOOXiJHE BUKOPHUCTAHHS CY4YacCHHX HAyKOBO-
OOIPYHTOBAHMX TEXHOJIOT1i HOTO BUPOIIYBaHHs, SIKI HacaMIiepe ] 6a3yroThCs
Ha BIPOBAKEHHI BUCOKONPOIYKTUBHUX TIOpUAIB 1 COPTIB, HAyKOBO-
OOIPYHTOBAaHOMY 3aCTOCYBaHH1 MiHEpAJIbHUX JTOOPUB Ta PETYIATOPIB POCTY.
Oco01MBO BaxJIMBUM € 3a0€3ME€UEHHSI POCIHMH JOAATKOBUM YKUBJICHHSM
MaKpo- i MiKpoeJIeMeHTaMH MPU BUPOIIYBaHHI BUCOKOBPOKAMHUX T10PHIIB
1 COPTIB 3 BUCOKHUM T'€HETHYHUM IOTeHIiaaoM [3].

3acTocyBaHHS MiHEpaJbHUX JOOPUB CHpUSE IHTEHCUBHIIIOMY POCTY
COHSILIHUKY, IO CHpPHUSA€ MIABUILIEHHIO HOr0 KOHKYPEHTOCHPOMOYKHOCTI B
00poTHO1 3 Oyp’ssHaMH 3a BOJIOTY Ta IMOXXHUBHI peYyOBHMHU. EdEKTHUBHICTH
BUKOPUCTAaHHSA JOOpWB, Ha 4YacTKy fAKUX Moxke mnpunagatd ao 70 %
3araJibHOrO0  MPUPOCTY  BPOKAIO, 3HAYHOIO MIPOI0  3aJIeKUTh Bij
ONTUMAJILHOTO CITIBBIAHOIICHHS €JIEMEHTIB KUBJICHHSI.

MikpoeneMeHT: MiJBUILYIOTh AKTUBHICTh Oaratbox (EpMEHTIB 1
(epMEHTaTUBHUX CHUCTEM B POCIMHHOMY OpraHi3Mi Ta IOKpAaLIyIOTh
BUKOPHUCTAHHS POCIMHAMH TOXXUBHUX PEYOBHH 3 TPYHTY 1 100puB. Bonu
3M1aTHI TNPUCKOPIOBATH PO3BUTOK POCIMH 1 JIO3pIBaHHS  HACIHHS,
HiJBUILYBAaTH CTIMKICTh POCIUH 1O HECHPUATIMBUX YMOB HABKOJIHUILHBOTO
CepeZIoBUILA Ta MPOTH Psily OaKTepiaibHUX Ta IPUOKOBUX 3aXBOPIOBaHb. 32
PaxyHOK iX 3aCTOCYBaHHS 1CTOTHO MOKPAIIYIOThCS POCTOBI MPOIIECH POCIIUH
COHSIIHMKY Ta 3pOCTa€ BPOXKaiHicTh HaciHHA [4, 5, 6].

MeToro nociigzkeHb 0ysi0 BCTAHOBJIECHHSI 0COOIUBOCTEN (hOpMyBaHHS
MPOYKTUBHOCTI TIOPUJIIB Ta COPTY COHSIITHUKY TiJ] BIUTMBOM MiHEpaJIbHHUX
TOOpHB Ta PETyIATOpiB pocTy pociauH B ymoBax I[liBmenHoro Cremy
Ykpainu.

AHaI3 OCTaHHIX JIOCJHiAXKeHb 1 mnyOaikauiii. 3a pesyibraTamu
JOCIIIJIKEHb, K1 MPOBEACHI B MOMEpPEIHI POKH, BUECHI MPUUIILIM BUCHOBKY,
0 BHECEHHS PI3HUX BHJIB Ta J03 JOOpUB MO-pI3HOMY BIUIMBAE HA
MPOAYKTUBHICTH COHSIITHUKY.

Kynpina B.C. Busznaumna, mo B ymoBax IliBgenHoro Crenmy mif
BIUTUBOM MIHEPAIbHUX JOOPHUB YPOXKaWHICTh COHSIIHUKY 3pocjia Ha
8,3-39,3 %. MaxkcumaneHuii il piBEHb OTPUMAHO 3a MPOBEIACHHS
no3akopeHeBux mimpkuBieHb ®Opem Enepriero 0,5 kr/ra y dazy 3—4 map
muctkiB Ta @pem Gnopiny 0,5 kr/ra y nepion 6yronizaiii [7].

Koxan A.B. ycraHoBuB, WIO0 3aCTOCYBaHHS MIKpPOOIOJIOTTYHOTO
nobpusa baitkan EM-1 ctumystoe OibIl IHTEHCUBHUN PO3BUTOK IPYHTOBOI
MIKpO(hIOpH pU30IUIAHU KYJIBTYPH, 32 pAXYHOK BIUIMBY MIKPOOPIaHi3MiB Ha
MOXKUBHUN PEXUM IPYHTY CYTTEBO MOKpallye (i310JI0TTUHUNA CTaH POCIHH
COHSIIHUKY, Ta, BIIMOBIIHO, iX MPOIYKTUBHICTH [8].

BuponiyBanns consiiiHuky B ymoBax IIpaBoOepexnoro Creny 3a
BHECEHHSI a30THUX JOOPUB y MO€aHAHHI 3 (pochopHUMU Ta KaTiHHUMU B 1031
NaoP4oKaso cipusisio mosniniieHHI0 NOKUBHOTO PEXUMY IPYHTY Ta CTBOPEHHIO
OUThII CHIPUSTIIMBUX YMOB JJII POCTY M PO3BUTKY POCIMH COHSIIHHUKA 1
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HiATPUMAHHS POJAIOYOCTI IPYHTY, IO 3a0€3MeUnSI0 HAWBUILY BPOXKANUHICTD
HaciHHs riopuay LG55.82 — 3,85 1/ra [9].

Buecennsi 1oOpuB B MO€IHAHHI 3 PICTPETYIIOI0OUYMMU TIpernapaTamMy B
yMOBax MHMKONAIBChKOI 007acTi CHOPUSIO MiABUIICHHIO YPOXKAMHOCTI
consmauka Ha 29-40 % [10].

B ymoBax XepcoHChKOi o00iacTi 3a pe3yibTaTaMu JOCIIKEHb
BCTAHOBJICHO, III0 HAWOUIBINY BPOXKAMHICTH  COHSAMIHUKY — 3,56 T/ra
OTPUMAHO 3a TMPOBEJEHHS [JBOX II03aKOPEHEBUX MIKHUBICHb Dpernn
Eneprieto 0,5 kr/ra y ¢a3y 3—4 nuctkiB ta Opemr ¢guopuaom 0,5 kr/ra y
nepion OyTOHI3allii, o MepeBHUIIye KOHTpoJIb Ha 1,04 T/ra abo 41,3 % [11].

Jlitomko C.B. BU3HauuB, 10 HAMOLIbIIA BpPOKAWHICTH COHALTHUKY
riopuny Patauk — 3,46 1 3,45 T1/ra oTpuMaHa Mpu BHUPOIIYBaHHI 3a
KJIACUYHOI CHCTEMH OCHOBHOTO OOpOOITKY I'PYHTY, BHECEHHI JOOPUB B J031
NeoPeoKeo M7 mnepennociBHy KylbTHBALII0 Ta BaplaHTIB 3aCTOCYBaHHS
npenapatiB: Poct-koHneHTpar + XenatuH OJiiHI (6—8 map CHpaBXKHIX
JucTKiB); 1 oOpoOka: Xematud Qocdop-kaniii + XemaTuH MyJbTIMIKC +
Xenatud MOHO Oop (3—4 map chpaBXHIX JUCTKIB) + 2 o0poOka: XenaTuH
MOHO Oop (6—8 map crpaBkHiX JHCTKIB) [12].

Hocniguuku ap6ap JILA., Jlimyk VY. Ta 1H. J0BedH, IO 3a PI3HUX
YMOB KUBJICHHS HalOUIbIl ypoxalWHuM BusiBUBCS riopun Kymaa 3
MaKCUMaJIbHUM MOKa3HUKOM YPOKalHOCTI 3a BHECEHHS
N3sPs6K108S28 +N2s + Exomaitn bop (y ¢asi 4 ta 8 nuctkiB mo 1 yi/ra) —
3,46 1/ra [13].

B ymoBax Jlicoctreny 3axigHOro KOMIUIEKCHE 3aCTOCYBaHHS
Bepmuiioguc Tta Bepmumar s nepeanociBHOi OOpOOKM HACiHHS Ta
JIBOPA30BOr0 OONPHUCKYBAaHHS TOCIBIB y TMepioJ Bereramii CHOpUsIo
301IBIICHHIO BPOXKAMHOCTI COHAMHUKY Ha 10,6 % [14].

lanryp B.B. pgoBiB, mo HalOUIbII COPUSATIMBI yYMOBH IS
dbopmyBaHHs  Bpoxaro coHsimHuka B Jlicoctemy  JliBoOepexHoMy
CTBOPIOBAJIMCS  3a  IPOBEJCHHS  JIOMOCIBHOI  OOpOOKM  HACIHHS
oloctumymsitopoMm Mapc ELBi Ta JNHCTKOBOro ITKMBJICHHS IIOCIBIB
npenaparom Exmodit L1. Ilpupict yposkaiiHOCTI HACiHHS COHSIIHHKA
MOPIBHSHO 3 KOHTpoJieM ctaHoBuB 0,34 1/ra abo 12,7 % [15].

3a pe3ynapTaTaMH JOCHIIPKEHb 3 BHUBUEHHS BIUIMBY TpboX (hopm
a30THUX JOOpPUB B SKOCTI MI/DKUBJIICHHS HA TMPOAYKTHBHICTH COPTIB
COHAIIHUKY B IPYHTOBO-KIIMaTMYHUX yMmoBax CxigHoi  AHTamii
(Typeyunna) BCTAaHOBJIGHO, 1[0 HAWBHUIIl TMOKAa3HUKH  E€JIEMEHTIB
MPOIYKTUBHOCTI, & caMe JilaMeTpa Kommnka Ta Macu 1000 HaclHUH OTpUMaHO
32 MIPKUBJICHHS TMOCIBIB COHSIIIHUKY KapOaMiioM B TOPIBHSHHI 3
cyab(daroM Ta HiTpaToM amoHis [16].

Hocnignukamu YHiBepcutery TapOiatr Moaapec (Ipan) noBeaeno, 1o
HalOUIbIIa BPOXKAWHICTH COHSIIHUKY — 2,82 T/ra oTpuMaHa 3a
KOMOIHOBAaHOTO BHECEHHS a30THUX JOOpPHB Ta THOIO. BimmideHO Takoxk
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NO3UTUBHUI BIuMB 0i10100puB Azosporillum 1 Azotobacter Ha BpoKalHICTb
Ta SKICTh HACIHHS COHATIHMKY [17].

Haii6inpini moka3HUKH €1eMEHTIB MPOAYKTHBHOCTI Ta BPOXKAMHOCTI
COHAIIHUKY — 2,74 T/ra B ymoBax IHmoHe3il 3a0e3mednsio 3acTOCYBaHHS
MiHepalbHUX 100pHB B 1031 N150P75Ks0 [18].

Bueni IleHTpanbHOi JOCHIAHHUIIBKOI (depMHU 3  POCIUHHHUIITBA,
HemnapramenT arponomii (IHis1) BCTaHOBUIIHU, 110 MiJ] BILTMBOM MIHEPAJIbHUX
NOOpUB Ta PEryJisATOpPiB POCTY 3pOCTAIM MOKAa3HUKH BHCOTH POCIHUH JI0
128,6 cM, KITBKOCTI JIMCTS HAa POCAWHI 10 22 IIT., KIJIBKOCTI HACIHHS B
KoIMKy 10 370 mt. Ta Bpokaiinocti 70 2,90 1/ra [19].

Jnsa  rpyHTOBO-KIiMaTHUHUX  yMoB  bpasumii  (Denepanpuuit
yHiBepcutTeT Ceapa) BCTAHOBJIEHO MO3UTHUBHUM BIUIMB 103 a3ory: 50; 25;
12,5; 6,25 1 3,2 kr/ra Ha piCcT Ta NPOAYKTUBHICTh PAHHBOCTHUTIIIOTO T1OpUIY
consimHuky BRS 323, a came: Macy 1000 HaciHuH, BMICT OJiii B HacCiHHI,
TJIONTY JINCTKOBOI IMOBEPXHI, CyXy Macy PEYOBHHH POCIHHH COHSIITHHUKY Ta
BpoarHicTs [20].

Mertoauka pociaimkenb. J[locmimkenHs mnpoogwm y  2021-
2023 pokax Ha monsx Iacturyry oniliaux Kyastyp HAAH. IpyHT mocmianoi
JUISHKA — YOPHO3EM 3BUYAMHHM, CEpPEeIHBOINOTY>KHUNA MaJOTyMYCHHUM, 3
BMICTOM Ir'ymycy B opHOMY mmapi 710 30 cm — 3,5 %, 10CTyMmHOro a3oty — /,2—
8,5, pyxomoro dochopy — 9,6-10,3, pyxomoro kaiito — 15,2-16,9 mr/100 r
1pyHty, pH rpyntroBoro pozuuny 6,5—7,0.

CiBOy riOpuaiB consimauky Ceprmanok, Mapimian, ATeHT 1 copTy
KamenoT npoBoaunau B nepiiid Aekal TpaBHA 3 MUPUHOIO MIXpsaab 70 cM 3
HOpMOIO BUCIBY — 50 THC. CX0XMX HACIHMH Ha ra. BapiaHTu 3acTOCyBaHHs
MiHepaiabHUX a00puB: 1. be3 moOpuB (KoHTPOB); 2. NzoPa; 3. NaoPeo;
4. NeoPoo; 5. NeoPsoKso. Bapiantu 3actocyBanHs peryistopiB pocty: 1. be3
3acTocyBaHHA (KOHTPOJIb); 2. ®yneBirpun Ctumyn (1,5 n/ra) y dazy 3—4 ta
6-8 map mmuctkiB; 3. @yneBiTan [Imroc (0,45 n/ra) y a3y 3—4 ta 6-8 map
muctkiB; 4. @yneBirpun Ctumyan (1,5 n/ra) y pazy 3-4 ta 68 map JUCTKIB
+ Hepon (1,0 n/ra) y dazy 8-10 map smmctkiB; 5. dynbeitan Ilnroc (0,45
a/ra) y pa3y 3—4 ta 68 map muctkiB + Lepon (1,0 n/ra) y dazy 8-10 map
JIUCTKIB.

[ToBTOpHICT, y mochifl TpupazoBa. Po3MileHHS IUISHOK —
MOCJTIZIOBHE.

3aknamaHHs  JOCHimy, — OONIK,  BUMIPIOBaHHS  Ta  CYIyTHI
CIIOCTEPEIKEHHS POBOIMIIN 332 METOAMKAMH MOJLOBUX AocimiB [21, 22].

JucnepciitHuil aHani3 3A1iCHIOBaIM B TporpaMHoMy nakeTi Microsoft
Excel Ha ocHOBI MeTonuk BukianeHux Poxkkosum A.O. ta iH. [23].

Pe3yabTaTu aociilzkeHb Ta iX o0roBopeHHsi. 3i 3MiHOIO (DOHIB
JKUBJICHHS BiJ KOHTpoitwo (0e3 J00puMB) 10 MaKCHUMalIbHOI 703U
MPOAYKTUBHICTh COHSIIHUKY 3pOcCTajna, Mpo IO CBiAYaTh MOKA3HUKH i
€JIEMEHTIB.



21SSN 2413-7642. JKYPHAJI « Pociunnuymeo, cenexyis i HACIHHUYmMeo, nio000804ieHuymeo i soepicannsny, 2025, sun. 1

VY cepeaHbOMy 3a TPU POKH KUTBKICTh HACIHUH 3 KOITMKA HAHMEHIIIO0
Oyrna 3a BHPOIIYBaHHS COHSIIHUKY Ha (oHI 6€3 AOOpPWB 1 3aJ€KHO BijI
BapiaHTy 3aCTOCYBAaHHS PETrYJISITOPIB POCTY cTaHOBMIIA: Y T10puay CepraHok
1373-1484; y ribpuny Mapman 1043—-1125; y ribpuny Arent 1180-1281; y
copry Kamenor 848918 mT. 3a BUpOIIYyBaHHSA COHSIIHUKY 13
3aCTOCYBaHHSAM MIHEpAJIbHUX JOOPUB KIIBKICTh HACIHUH 3pOCia BiAMOBIIHO
Ha: 62-126; 31-90; 21-100; 21-65 mT. B cepennboMy 3a akropom A
(3acTocyBaHHS MiIHEPAJIbHUX JOOPHUB) KIJIBKICTh HACIHUH 3 OJHOTO KOIIUKY
Ha KOHTpOJI ctaHoBMAA: 1443 . y riopuny Cepnanok; 1095 mit. y riopumy
Mapman; 1243 wr. y riopuny Arenr; 896 wmr. y copry Kamenot. 3anexHo
BiJl 103U MiIHEpaTbHUX TOOPHB, CEpPE/IHI 3HAYEHHS 3POCIH BIIMOBIAHO Ha:
75-94 mit.; 48—67 mt.; 4473 mrt.; 33—39 mr. (Tadm. 1).

[lo3akopeHeBe  MIHKUBJICHHSA  PETyIATOpaMU  POCTY  CIPHSLIIO
3pOCTaHHIO KUIBKOCTI HAclHMH y Komwmky Ha: 23—111 mr. y riOpuny
Cepnanok; 13—82 mr. y riopuay Mapman; 16—-101 wr. y riopuny AreHt; 6—
70 wrt. y coprty Kamenor. Cmia BIAMITUTH, 1O 31 301IBIICHHAM 03U
MIHEpaIbHUX JOOpIB €(QEKTHUBHICTh PETYJIATOPIB POCTY 3HIKYEThCA. B
cepenHboMy 3a (paktopom C (3aCTOCYBaHHS PETYJISITOPIB POCTY) B HACIIOK
M03aKOPEHEBOTO MI/KUBJICHHS KUIBKICTb HACIHMH 3 OJHOTO KOIIHUKY
30uTpIIMIIach Ha: 42—69 mr. y riopuny Cepranok; 29-55 mT. y ridpumy
Mapman; 41-65 . y ribpuny Arent; 2/—48 mt. y copty Kamernor.

Hait6inpin 3HaueHHsS KUIBKOCTI HACIHMH 3 OJHOTO KOIIUKY JIs
riOpuIiB Ta COPTY OTPUMAHO 3a BapiaHTIB 3aCTOCYBaHHS PETYJIATOPIB POCTY
@OyneBirpun Ctumyn y ¢azy 3—4 i1 6-8 map auctkiB + Lepon y dazy 8-10
nap auctkiB Ta OymnpBiTan [Inroc y gazy 3—4 1 6-8 map muctkiB + Llepon y
¢dazy 8—10 map nucTKiB.

1. BniiuB MiHepaJbHUX J00PHUB i peryJIiTopiB pocTy Ha KiJIbKiCTh
HACiHUH 3 1 Komuka riOpuaiB Ta COPTY COHSAIIHUKY, IIT.

(20212023 pp.)

3acrocy- 3acTocyBaHHs MiHEpaIbHUX JOOpHB (A)
BaHHS bes + 1o
e | g | N | N | N || o
©) pois)
Ceprianok
1 1373 1470 1488 1499 1491 1464 -
2 1447 1520 1549 1534 1526 1515 51
3 1442 1521 1527 1522 1520 1506 42
4 1468 1534 1557 1543 1539 1528 64
5 1484 1546 1564 1541 1528 1533 69
Cepenne 1443 1518 1537 1528 1521
1o . 75 94 85 78
KOHTPOJIIO
Mapian
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1 1043 1096 1129 1133 1133 1107 -
2 1087 1153 1160 1171 1146 1143 36
3 1099 1136 1144 1151 1148 1136 29
4 1123 1168 1180 1180 1157 1162 55
5 1125 1161 1177 1176 1156 1159 52
Cepenne 1095 1143 1158 1162 1148
= A0 - 48 63 67 53
KOHTPOJIKO
AreHT
1 1180 1236 1272 1280 1280 1250 -
2 1252 1299 1318 1323 1328 1304 54
3 1244 1289 1312 1314 1296 1291 41
4 1281 1302 1337 1334 1322 1315 65
5 1259 1309 1341 1331 1305 1309 59
Cepenne 1243 1287 1316 1316 1306
= . 44 73 73 63
KOHTPOJIO
Kamemnor
1 848 891 910 912 913 895 -
2 902 938 933 937 931 928 33
3 900 929 927 933 919 922 27
4 913 953 943 944 941 939 44
5 918 954 951 951 939 943 48
Cepenne 896 933 933 935 929
o . 37 37 39 33
KOHTPOJIIO
HIPgos: A — 8,9-10,3; B 10,6-12.6; C - 8,0-9,1; ABC — 31,5-37,8

[Toxa3HMKHM Macu HACIHHS 3 OJIHOTO KOIIUKY TaKOX 3POCIHU MiJl €0
JI0JIATKOBOTO JKUBJIEHHS. B cepenHboMy 3a Tpu POKH JOCHIDKEHb Maca
HACIHHA CTaHOBWJIA Ha KOHTpoii (6e3 moOpuB): 64,6—71,1 r y ribpumy
Cepmnanok; 59,9—65,5 r y riopuny Mapian; 63,1-69,6 r y riopuay AreHr;
60,9-66,9 r y copty Kamenor. 3acTocyBaHHS MiHEpaTbHUX TOOPUB CIIPHSLIO
30UTBLIEHHIO MACH HACIHHS 3 OJHOTO KOIIMKY BIAMOBIAHO Ha 6,1-114 1y
riopuny Cepnanok; 4,6—-10,1 r y riopuny Mapman;3,9-10,7 r y ridpuny
Arent; 4,3-10,0 r y copry Kamenor. B cepegnbomy 3a ¢aktopom A,
3aJICKHO BiJl 03U MIHEpaJIbHUX JOOpPUB 3HAYEHHS MAacH HACIHHA 3pOCIU Ha
6,9-9,2 r y ribpuny Cepnanok; 5,4-8,0 r y ribpuny Mapman; 5,2-86 1y
riopuny Arent; 5,0-7,3 r y copry KamenoT mo BiHOIIIEHHIO A0 KOHTPOJIIO:
68,7; 63,5; 67,3; 65,1 T BigmoBiaHO (Tabm. 2).

[Tin BOIMBOM peryisaTopiB  pPOCTy Maca HACIHHS 3  KOIIHMKY
30UTBITMIIACH 32 YCiX (OHIB MIHEpPAIbHOTO >KHMBJICHHS Ha: 1,5-6,5 Ty
riopuny Cepmanok; 1,1-5,6 r y ribpuany Mapman; 2,0-6,5 r y ribpuny
Arent; 0,8-6,0 T y copry Kamemor. Cnmig BIAMITHTH, IO HaWOLIBII
e(hEeKTUBHOIO Jisl PEryisaTOpiB pPocTy BUsiBWIAach Ha (oni 6e3 godpus. B
cepeanpoMy 3a (haktopom C maca HaCiHHS 3 OJHOTO KOIIWKY JOPIBHIOBAJIA:
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72,7—76,9 T y riopuny Cepnanok; 66,7—-70,5 r y ribpuany Mapman; 70,2—
74,6 T y riopuny Arenr; 67,4-71,6 v y copry Kamenor. ¥ mopiBHsAHHI 3
KOHTpPOJIEM, 3HaUEHHS 3pOCiH BiANoOBiAHO Ha: 2,6-4,2; 2,2-3,8; 2,9-4,4; 2,5—
42T,

Hait61s1p1111 3HaY€HHSI MacH HACiHHS 3 OJIHOT'O KOIIMKY IS T10pUIIB Ta
COpPTY OTPUMAHO 3a BaplaHTIB 3aCTOCYBAHHS PETYIATOPIB pocTy DyIbBIrpUH
Crumyn y dazy 3—4 1 6-8 map nuctkiB + Llepon y ¢azy 8—10 map mucTkiB
ta @OynpBitan [lmoc y ¢azy 3—4 1 6-8 nmap ynuctkiB + Llepon y dazy 8—
10 map JIHUCTKIB.

3a pe3yiabTaTaMd TNPOBEJECHUX JOCIHIIKEHb BCTAHOBJICHO BIUIMB
MiHEpaTbHUX JOOpPHB Ta PETYIATOPIB pPOCTY Ha TOKA3HUKUA MacH
1000 naciauH coHAMIHUKY. Tak, miJ Ji€l0 MiHEepaldbHUX TOOpWB Maca
1000 maciauH 3pociia Mo BiJHOMIEHHIO 10 KOHTpoo (0e3 mobpus) Ha: 2,0—
3,9 r y riopuny Cepnanok; 2,143 r y ribpuny Mapman; 2,141 ry
riopuny Arent; 2,2-5,8 r y coptry Kamenor. HaitOinpmmii mpupicT 1IbOTO
NOKa3HUKa BIJ AOOpHUB BiaMiueHO Yy copty Kamenot. HaiiOinbil 3HaYeHHS
Macu 1000 HaciHMH A TiIOpUAIB Ta COPTY OTPUMAHO 3a BHECEHHS
MiHepasibHUX 100puB B 11031 NeoPsoKso. B cepennromy 3a pakropom A maca
1000 nacinun cranoBmia: 47,5-51,1 r y riopuny Cepnanok; 57,9-61,9 r y
riopuny Mapman; 53,9-57,7 r y ribpuny Arent ta 72,6—77,9 Ty copTy
Kamenor. 3acrocyBaHHsi MiHEpalIbHUX JOOPUB CIPHUSIIO 30UIBIICHHIO
cepennix 3HadyeHb mMacu 1000 macinuu Ha: 2,2-3,6; 2,3-4,0; 2,2-3,8; 2,4—
5,3 r BigmoBigHO (Tad. 3).

2. BB MiHepaJbHUX I00PHUB i peryjasiTopiB pocTy Ha Macy HACiHHS 3
1 Komuka ridpuaiB Ta COPTY COHSIIHUKY, I' (2021-2023 pp.)

3acrocy- 3acrocyBaHHS] MiHEpaIbHUX JOOPHB (A)
BaHHS bes + 110
Tog?;};?c;y ?igi If' N3oPao Na1oPso NsoPgo NsoPeoKso Cepente Egi;
©) pos)
Cepnianok
1 64,6 72,7 74,5 75,8 76,0 72,7 -
2 69,0 75,8 78,2 78,1 78,2 75,9 3,2
3 68,6 75,7 77,1 77,3 77,8 75,3 2,6
4 70,2 76,7 78,7 78,8 79,1 76,7 4,0
5 71,1 77,2 79,1 78,5 78,4 76,9 4,2
Cepenne 68,7 75,6 77,5 77,7 77,9
+ 70 : 6,9 8,8 9,0 9,2
KOHTPOJIIO
Mapman
1 59,9 65,7 68,5 69,4 70,0 66,7 -
2 63,0 69,5 70,7 72,1 71,1 69,3 2,6
3 64,0 68,6 69,8 70,9 71,3 68,9 2,2
4 65,3 70,6 72,1 72,8 71,8 70,5 3,8
5 65,5 70,1 72,0 72,5 71,9 70,4 3,7
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Cepeanc | 635 | 689 | 706 | 715 | 712
no : 5,4 7.1 8,0 77
KOHTPOJTIO
Arent
1 631 | 691 | 718 | 734 | 738 | 702 | -
2 679 | 733 | 749 | 762 | 769 | 738 | 36
3 672 | 727 | 746 | 757 | 751 | 731 | 29
4 696 | 735 | 76,2 770 | 768 | 746 | 44
5 685 | 740 | 763 | 770 | 758 | 743 | 41
Cepene | 673 | 725 | 748 | 759 | 757
1o - 5,2 75 86 8,4
KOHTPOITIO
Kamenor
1 609 | 665 | 689 | 700 | 709 | 674 | -
2 656 | 705 | 74,1 | 723 | 726 | 704 | 30
3 655 | 698 | 706 | 71,9 | 7.7 | 699 | 25
4 667 | 716 | 71,9 | 729 | 736 | 713 | 39
5 669 | 719 | 725 | 735 | 734 | 716 | 42
Cepenne | 651 | 701 | 71,0 | 721 | 724
1o - 5,0 59 70 73
KOHTPOJIIO
HIPogs: A —0,47-0,59; B — 0,59-0,67; C — 0,49-0,62; ABC — 2,19-2,37

[lin BIMBOM peryisTopiB pocTy mnokasHuku macu 1000 HaciHuH
3asie’kHO Bif QoHy xuBieHHs 3pociau Ha: 0,3-0,9 r y ridbpuay CepraHok;
0,2-0,9 r y ribpuais Mapman Tta Arent; 0,2—-1,1 r y copry Kamernor.
HaiiGinpmmii mpupicT 1BOTO TMOKa3HUKA BiJl PETYJSTOPIB POCTY, TAKOXK,
BinMiueHo y copty Kamenot. B cepennbomy 3a aktopom C mo3zakopeHeBe
M1HKUBJICHHS cripysiio 30ubimenHio Macu 1000 HaciHWH y BCIX TiOpHIiB Ha
0,4-0,6 r Ta y copry Kamenot Ha 0,5-0,7 r.

3. BniimB MiHepaJbHUX 100PUB i PeryjasiTOpiB pocTy Ha Macy
1000 HaciHuH riOpuaiB Ta COPTY COHAIIHMKY, I (2021-2023 pp.)

3acrocy- 3acrocyBaHHs] MiHEpaIbHUX JOOPHB (A)
BaHHS bes + 1o
peryi A00pis N3oPao Na1oPso NeoPso | NeoPsoKso Cepenite | Kor1-
TOpPIB pocTy | (KOHT- poutro
© poJIB)
CepnaHok
1 46,9 49,3 49,9 50,4 50,8 49,5 -
2 47,6 49,8 50,4 50,8 01,1 49,9 0,4
3 47,5 49,6 50,4 50,7 51,1 49,9 0,4
4 47,7 49,9 50,5 51,0 51,3 50,1 0,6
5 47,8 49,8 50,5 50,9 51,2 50,0 0,5
Cepenne 475 497 50,3 50,8 51,1
a0 : 2,2 2,8 3,3 3,6
KOHTPOJIIO
Mapman
1 | 573 | 599 | 606 | 612 | 616 | 601 | -
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2 57.9 60,2 60,9 61,4 61,9 605 | 04
3 58,1 60,3 61,0 61,5 62,0 60,6 0,5
4 58,1 60,3 61,1 61,6 61,9 606 | 05
5 58,2 60,3 61,1 61,6 62,1 60,7 | 06
Cepenne 57,9 60,2 60,9 61,5 61,9
+ no ; 2.3 3,0 3,6 4,0
KOHTPOJTIO
Areur
1 53,3 55,7 56,2 57,1 57,4 55,9 -
2 54,0 56,2 56,6 57,4 57,7 564 | 05
3 53,9 56,1 56,7 57,3 57,7 563 | 04
4 54,2 56,3 56,8 57,5 57,8 565 | 06
5 54,2 56,3 56,7 57,6 57,9 565 | 06
Cepenre 53,9 56,1 56,6 57,4 57,7
= Ao - 2.2 2.7 3,5 3,8
KOHTPOJIIO
Kamemnor
1 71,8 745 75,6 76,7 77.6 75,2 -
2 72,6 75,1 76,1 77,0 77,8 757 | 05
3 72,7 75,1 76,0 77,0 77.9 757 | 05
4 72,9 75,1 76,1 77.1 78,0 758 | 06
5 72.8 75,3 76,2 77.2 78,1 759 | 07
Cepenre 72,6 75,0 76,0 77,0 77.9
a0 . 24 34 4,4 53
KOHTPOJIIO
HIPgss: A - 0,09-0,11; B -0,15-0,18; C —0,10-0,11; ABC — 0,48-0,52

HaiiGinpmii 3nauenHs macu 1000 HaciHuH a1 TiOpUAIB Ta COpPTY
OTPMMAHO 3a BapIaHTIB 3aCTOCYBAHHS PEryJATOpiB pocty DylbBIrpUH
Ctumyn y a3y 3-4 i 6-8 map muctkiB + Llepon y ¢a3zy 8—10 map nuctkis
ta @ynpBitan Ilmoc y ¢azy 3—4 1 6-8 map ymctkiB + Llepon y ¢azy 8-
10 map AUCTKIB.

B cepennboMy 3a poku JOCHIKEHb PIBEHb YPOKAWHOCTI COHSITHUKY
Ha KOHTpouti (6€3 MoOpYB) CTAaHOBUB, 3aJIEKHO BiJ BapiaHTy 3aCTOCYBaHHS
perymnstopiB pocty: 3,03-3,31 T1/ra ribpuny Cepnanok; 2,76-3,01 T/ra
riopuny Mapmai; 2,93-3,21 1/ra riopuny Arent ta 2,59-2,83 1/ra copty
Kamenor. [lpu mpoMmy, HOpUPICT BPOKANHOCTI BiJl PETYIATOPIB POCTY
nopiBHioBaB BianosinHo: 0,18-0,28; 0,18-0,25; 0,21-0,28; 0,17-0,24 1/ra.
BuponryBanus consmHuky Ha (oHi  NzoPs 3abe3neumno mpupict
Bpoxkainocti: 0,28-0,35 t1/ra y riopuny Cepmanok; 0,22-0,28 T1/ra y
riopuny Mapman; 0,23-0,28 1/ra y riopuny Arenr Tta 0,18-0,22 1/ra 'y
copty Kamenor. OOnpuckyBaHHsI — IMOCIBIB PETyJIATOpaMU POCTY Ha I[bOMY
¢doH1 Oyno Aemo MeHIl ePEeKTUBHMM Ta MPHUPICT CTAHOBHUB BiJINOBIJIHO:
0,16-0,21; 0,15-0,21; 0,18-0,23 Ta 0,14-0,21 1/ra. 3a BHECEHHs JOOPUB B
1031 NaoPeo oTpumanm mpupict BpoxkaitHocti: 0,36-0,45 T/ra y ribpumy
Cepnanok; 0,30-0,39 1/ra y ri6opuxy Mapmai; 0,31-0,39 T/ra y ribpumy
Arent ta 0,22-0,30 1/Ta y copty Kamenor. [Ipupict Bij peryasTopiB pocTy
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3au3uBcs 10: 0,14-0,19 1/ra y riopuny Cepnanok; 0,12—0,19 1/ra y ribpuny
Mapman: 0,16-0,23 7/ra y ri6bpuny Arent Tta 0,10-0,17 1/ra y copty
Kamenor. [Ipupict BpokaliHOCTI BiJf  MiHEpalbHUX  JTOOpUB B 1031
NeoP9oo mopiBaroBaB: 0,38-0,51 t1/ra y ri6puny Cepmanok; 0,34-0,46 1/ra
y ribpuny Mapmai; 0,37-0,48 1/ra y riopuay Arent ta 0,26-0,37 T/ra y
coptry Kamenor. Ilpu 1mpomMy mpHUpICT BiJ PEryisTopiB pocTty OyB Iie
menmuM: 0,09-0,15 1/ra y riopuny Cepmnanok; 0,09-0,14 T1/ray ribpumy
Mapman: 0,13-0,18 1/ra y ribpuny Arent ta 0,07-0,13 1/ra y copty
Kamenor. BupomyBanas consmmauky Ha  (oHi NgoPsoKso 3a0e3meunno
MIPUPICT BPOKAMHOCTI Biag MiHepabHUX n00puB: 0,38—0,54 T/ra y ridbpumy
Cepnanok; 0,33-0,48 t/ra y riopuxy Mapmai; 0,36-0,50 T/ra y ribpumy
Arenrt Ta 0,28-0,41 1/ra y copty Kamenor. B Toii e 4ac, Ha ¢OHI TOBHOTO
n00puBa NPUPICT Bi peryisaTopiB pocty 0yB HaimeHmum: 0,07-0,12 1/ra 'y
riopuny Cepnanok; 0,06-0,12 1/ra y riopuny Mapman: 0,08-0,14 1/ra y
riopuay Arent ta 0,04—0,11 1/ra y copty Kamenor (ta6m. 4).

VY  cepeanbomy 3a (akTopoM A, BpPOXKAUHICTG TiJ BIUIUBOM
MiHEpaTbHUX AOOpHWB 3poOcCiia MO BIAHOMICHHIO 10 KOoHTpomo Ha: 0,32—
0,43 1/ra y riopuny Cepnanok; 0,25-0,37 1/ra y ribpuny Mapman; 0,25—
0,40 1/ra y riopuny Arent ta 0,20-0,31 1/ra y copty Kamenor.

B cepennpomy 3a daktopom C, BpOXaWHICTb IIiJ] BILIUBOM
PeryJaTOpiB POCTY 3pocia 10 BiIHOMIEHHIO 10 KoHTpoJto Ha: 0,13-0,19 1/ra
y riopuny Cepnanok; 0,13-0,18 1/ra y ribpuny Mapman; 0,15-0,21 1/ra y
riopuny Arent Ta 0,10-0,17 1/ra y copty Kamenor.

4. BluiuB MiHepaJIbHUX J00PUB i pery/siTopiB pocTy HA BPOXKANHICTH
riOpuaiB Ta COPTY COHSILIHMKY, T/Ta (2021-2023 pp.)

3acrocy- 3acrocyBaHHS] MiHEpaIbHUX JOOPHB (A)
BaHHS bes + 110
Tog?;};?c;y ?igi If' N3oPao Na1oPso NsoPgo NsoPeoKso Cepente Egi;
©) pos)
Cepnianok
1 3,03 3,38 3,48 3,54 3,57 3,40 -
2 3,22 3,54 3,63 3,65 3,65 3,54 0,14
3 3,21 3,55 3,62 3,63 3,64 3,53 0,13
4 3,29 3,59 3,66 3,68 3,67 3,58 0,18
5 3,31 3,59 3,67 3,69 3,69 3,59 0,19
Cepenne 3,21 3,53 3,61 3,64 3,64
0 0,32 0,40 0,43 0,43
KOHTPOJIFO
Mapman
1 2,76 3,04 3,15 3,22 3,24 3,08 -
2 2,94 3,22 3,29 3,32 3,30 3,21 0,13
3 2,97 3,19 3,27 3,31 3,31 3,21 0,13
4 3,00 3,23 3,33 3,34 3,33 3,25 0,17
5 3,01 3,25 3,34 3,36 3,36 3,26 0,18
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Cepenre 2.94 3.19 3,28 3,31 3,31
no : 0,25 0,34 0,37 0,37
KOHTPOJTIO
AreHT
1 293 3.21 3,32 3.41 3.43 3,26 -
2 3,15 3,40 3,49 3,54 3,54 342 | 016
3 3,14 3,39 3,48 3,54 3,51 341 | 0,15
4 3,21 3,44 3,52 3,58 3,57 346 | 0,20
5 3,20 3,44 3,55 3,59 3,56 347 | 021
Cepenne 3,13 3,38 3,47 3,53 3,52
= Ho - 0,25 0,34 0,40 0,39
KOHTPOITIO
Kamemnor
1 259 2.81 2.89 2,96 3,00 2.85 -
2 277 2,95 3,00 3,05 3,06 297 | 012
3 276 2,95 2,99 3,03 3,04 205 | 0,10
4 282 3,00 3,04 3,08 3,10 301 | 016
5 283 3,02 3,06 3,09 311 302 | 017
Cepenne 275 2,95 3,00 3,04 3,06
+ no ; 0,20 0,25 0,29 0,31
KOHTPOJIIO
HIPgss, T/ra_ A — 0,02-0,03; B — 0,02-0,04; C — 0,02-0,03; ABC — 0,09-0,14.

binbmunii piBeHb BpOKailHOCT1 COHSIIHUKY Ti0puaiB Cepnanok (3,66—
3,69 1/ra) Ta Mapmauin (3,33-3,36 1/ra) 3a0e3ne4msio BUpOIILyBaHHs Ha (OH1
BHECCHHs MiHepalbHUX J00puB B 1103aX NaoPso, NeoPgoo Ta NeoPsoKeo 3
OOIPUCKYBaHHSIM TIOCIBIB perynaropamu pocty OyneBirpun Ctumyn y dasy
3-4 1 6-8 map nuctkiB + Lepon y dazy 8-10 map nuctkiB Ta DynbBiTan
[Tmroc y dazy 3—4 1 6-8 nap nuctkiB + Llepon y pa3zy 8—10 map nuctkis, a
riopuny Arent (3,56-3,59 1/ra) Ta copry Kamenot (3,08 ta 3,11 1/ra) — Ha
dboHl BHeceHHS MiHepainbHUX J00puB B 103aX NeoPgo Ta NgoPsoKso 3
OOIPUCKYBaHHSM TOCIBIB peryisaropamu pocty @ynbBirpun Ctumyn y ¢asy
3-4 1 6-8 map nuctkiB + Llepon y da3zy 8-10 map nuctkiB Ta DynbBiTan
[Tmtoc y a3y 3—4 1 68 nap nuctkiB + Lepon y ¢azy 8—10 nmap aucTkis.

BucHoBku. 3a pe3ynbTaTaMyd TPOBEACHUX TPHUPIYHUX JOCHTIKCHb
BCTAHOBJICHO BIUIMB arpoNpHOMIB BHUPOIIyBaHHS Ha (OpMyBaHHS
MPOJYKTUBHOCTI TOPU/IIB Ta COPTY COHSIIIIHUKY:

— 3a BHpPOIIYBAHHS COHAIIHUKY 13 3aCTOCYBaHHSM MiHEpPAIbHUX
100pUB TIOKA3HHUKHU KIJTBKOCTI HACIHMH Ta MAacH HACIHHS 3 OJIHOTO KOIIHMKY
3pocnu Ha: 62-126 mir. ta 6,1-11,4 r y riopuay Cepnanok; 31-90 mr. Ta
4,6-10,6 T y ribpuny Mapmran; 21-100 m. Ta 3,9-10,7 r y riGpuny AreHT;
21-65 mt. Ta 4,3-10,0 r y coptry Kamenot. Ilo3akopeHeBe MmiKUBICHHS
PETYISATOPaMU POCTY CIPHSIIO 3POCTAaHHIO IUX MOKa3HHKIB HA: 23—111 mT.
ta 1,5-6,5 r y ribpuny Cepnanok; 13-82 mr. ta 1,1-5,6 © y ribpuny
Mapmain; 16-101 mt. Ta 2,0-6,5 r y riopuay Aredt; 6—70 mt. Ta 0,8—6,0 Ty
copty Kamenot. 31 30ibllIeHHAM J03U MiHEpaJbHUX JOOPIB €(EeKTUBHICThH
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PETyIATOPIB POCTY 3HUKYETHCS,

— mig giero MiHepanbHux noOpuB Maca 1000 HaciHMH 3pocna Mo
BiJTHOIIICHHIO 710 KOHTPOITIO (0e3 moopuB) Ha: 2,0-3,9 r y riopuay CepraHok;
2,1-4,3 r y ribpuny Mapmai; 2,1-4,1 r y ri6puny Arent; 2,2-5,8 r'y copty
Kamenot. Haitbinpmmii mpupicT 1bOTO IOKAa3HHUKA Bia JOOPUB BiAMIUEHO
y copty Kamenot. HaiOinbmii 3nauenns macu 1000 HaciHUH 71 T10pUIiB Ta
COPTY OTPUMAaHO 3a BHECEHHS MiHepainbHUX H0OpuB B 11031 NeoPsoKeo. ITim
BIUTMBOM PETYJISITOPIB pocTy MokazHUkU Macu 1000 HaCIHMH 3aJ€KHO BIJ
dony xusnenns 3pociu Ha: 0,3-0,9 r y riopuny Cepnanok; 0,2—0,9 1y
riopuaie Mapman ta Arent; 0,2-1,1 r y copry Kamenor. HaiGinpmumii
OPUPICT UBOTO TMOKA3HUKA BIJ PETYJSATOPIB POCTY, TAKOXK, BIAMIUYEHO Y
copty Kamenor;

— HaWOUIbIII 3HAYEHHS KIJIBKOCTI HACIHUH Ta MAacy HACiHHS 3 OJIHOTO
xommky i macu 1000 HaciHUH 7151 TIOPUAIB Ta COPTY OTPUMAHO 32 BapiaHTIB
3aCTOCYBaHHA perynaropiB pocty DyneBirpur Ctumyn y dasy 3—4 1 6—
8 map muctkiB + Llepon y dasy 8-10 map muctkiB Ta @ynsBiTan [lmoc y
dazy 3—4 1 68 map nuctkiB + Llepon y ¢a3y 8—10 map nucTkis;

— MPUPICT BPOKAUHOCTI BiJl MiHEpATIbHUX NOOpUB nopiBHIOBaB: 0,28—
0,54 1/ra y riopuny Cepnanok; 0,22—0,48 1/ra y riopuny Mapman; 0,23—
0,50 Tt/ra y riopuny Arentr Ta 0,18-0,41 T1/ra y copry Kamenor.
[To3akopeHeBe MiKUBICHHS PETryIsTOPAMH POCTY CHPUSIO 3O01TBIICHHIO
BpoxkaitHocti Ha: 0,07-0,28 1/ra y ribpuny Cepmanok; 0,06-0,25 1/ra y
riopuny Mapmai; 0,08-0,28 1/ra y ribpuny Arent ta 0,04-0,24 1/ra y
copty Kamenor;

— OUIbIIMI piBEHb BPOXKAWMHOCTI COHSAIIHUKY T10puaiB CepnaHok
(3,66-3,69 1/ra) Ta Mapiuan (3,33-3,36 T/ra) 3a0e3meuniio BUPOIyBaHHS Ha
¢dboH1 BHeceHHs MiHepaidbHUX J00puB B 103ax NaoPso, NeoPoo Ta NeoPeoKeo 3
OOIPUCKYBaHHSIM NOCIBIB perynaropamu pocty @ynbBirpun Ctumyn y ¢asy
3-4 1 6-8 map muctkiB + Lepon y a3y 8-10 map nmuctkiB Ta DymbBiTan
[Tnroc y dazy 3—4 1 6-8 nap nuctkiB + Lepon y a3y 8—10 map nuctkis, a
riopuny Arent (3,56-3,59 1/ra) Ta copry Kamenot (3,08 ta 3,11 1/ra) — Ha
dboHl BHeceHHS MiHepanbHUX J00puB B 103aX NeoPgo Ta NgoPsoKso 3
OOIPUCKYBaHHSM TIOCIBIB perynsaropamu pocty OyneBirpun Ctumyn y dasy
34 1 6-8 map muctkiB + Lepon y a3y 8-10 map nmuctkiB Ta DymnbBiTan
[Tmroc y a3y 3—4 1 68 map nuctkiB + Llepon y dhazy 8—10 map aucTkiB.
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Change in sunflower productivity indicators depending on mineral fertilizers
and growth regulators

The results of three-year studies have established the influence of agricultural
cultivation methods on the formation of productivity of sunflower hybrids and varieties.

Problem statement. To increase the yield of sunflower, it is necessary to use
modern scientifically based technologies for its cultivation, which are primarily based on
the introduction of high-yielding hybrids and varieties, scientifically based application of
mineral fertilizers and growth regulators. It is especially important to provide plants with
additional nutrition with macro- and microelements when growing high-yielding hybrids
and varieties with high genetic potential.

The aim of the research was to establish the features of the formation of
productivity of sunflower hybrids and varieties under the influence of mineral fertilizers
and plant growth regulators in the conditions of the Southern Steppe of Ukraine.

Research methods. The experiment was conducted in 2011-2013 on the
experimental field of the Institute of Oilseed Crops of Zaporizhia district of Zaporizhia
region. To solve the tasks set, a two-factor field experiment was established. Factor A —
application of mineral fertilizers (4 options). Factor B — hybrid, variety (4 options). Factor
C — application of growth regulators (5 options). The total number of options in the
experiment — 80. Repetition — three times. The experiment design and accounting,
measurements, and accompanying observations were carried out according to the
methods of field experiments.

Research results. When growing sunflower with the use of mineral fertilizers, the
indicators of the number of seeds and the mass of seeds from one basket increased by:
62-126 pcs. and 6.1-11.4 g in the Serpanok hybrid; 31-90 pcs. and 4.6-10.6 g in the
Marshal hybrid; 21-100 pcs. and 3.9-10.7 g in the Agent hybrid; 21-65 pcs. and 4.3—
10.0 g in the Camelot variety. Foliar feeding with growth regulators contributed to the
increase in these indicators by: 23-111 pcs. and 1.5-6.5 g in the Serpanok hybrid; 13—
82 pcs. and 1.1-5.6 g in the Marshal hybrid; 16-101 pcs. and 2.0-6.5 g in the Agent
hybrid; 6-70 pcs. and 0.8-6.0 g in the Kamelot variety. With an increase in the dose of
mineral fertilizers, the effectiveness of growth regulators decreases.

Under the influence of mineral fertilizers, the mass of 1000 seeds increased
relative to the control (without fertilizers) by: 2.0-3.9 g in the Serpanok hybrid; 2.1-4.3 g
in the Marshal hybrid; 2.1-4.1 g in the Agent hybrid; 2.2-5.8 g in the Kamelot variety.
The greatest increase in this indicator from fertilizers was noted in the Kamelot variety.
The highest values of the mass of 1000 seeds for hybrids and the variety were obtained
when mineral fertilizers were applied at a dose of NesoPeoKeo. Under the influence of
growth regulators, the mass of 1000 seeds, depending on the nutritional background,
increased by: 0.3-0.9 g in the Serpanok hybrid; 0.2-0.9 g in the Marshal and Agent
hybrids; 0.2-1.1 g in the Kamelot variety. The greatest increase in this indicator from
growth regulators was also noted in the Kamelot variety.

The greatest values of the number of seeds and the mass of seeds from one basket
and the mass of 1000 seeds for hybrids and varieties were obtained with the use of growth
regulators Fulvigrin Stimul in the phase of 3—4 and 6-8 pairs of leaves + Ceron in the
phase of 8-10 pairs of leaves and Fulvital Plus in the phase of 3—4 and 6-8 pairs of leaves
+ Ceron in the phase of 8-10 pairs of leaves.

The increase in yield from mineral fertilizers was: 0.28-0.54 t/ha in the Serpanok
hybrid; 0.22-0.48 t/ha in the Marshal hybrid; 0.23-0.50 t/ha in the Agent hybrid and
0.18-0.41 t/ha in the Kamelot variety. Foliar fertilization with growth regulators
contributed to an increase in yield by: 0.07-0.28 t/ha in the Serpanok hybrid; 0.06—
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0.25 t/ha in the Marshal hybrid; 0.08-0.28 t/ha in the Agent hybrid and 0.04-0.24 t/ha in
the Camelot variety.

Conclusions. Higher yield levels of sunflower hybrids Serpanok (3.66-3.69 t/ha)
and Marshal (3.33-3.36 t/ha) were achieved by growing them against the background of
mineral fertilizers in doses of N4oPso, NeoPoo and NeoPsoKso With spraying of crops with
growth regulators Fulvigrin Stimul in the phase of 3—4 and 6-8 pairs of leaves + Ceron in
the phase of 8-10 pairs of leaves and Fulvital Plus in the phase of 3-4 and 6-8 pairs of
leaves + Ceron in the phase of 8-10 pairs of leaves, and the Agent hybrid (3.56-3.59 t/ha)
and the Camelot variety (3.08 and 3.11 t/ha) — against the background of mineral
fertilizers in doses of NeoPgoo and NeoPsoKeo With spraying of crops growth regulators
Fulvigrin Stimul in the phase of 3-4 and 6-8 pairs of leaves + Ceron in the phase of 8—
10 pairs of leaves and Fulvital Plus in the phase of 3—4 and 6-8 pairs of leaves + Ceron in
the phase of 8-10 pairs of leaves.

Keywords: sunflower, hybrid, variety, mineral fertilizer, plant growth regulator,
productivity element, yield.
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BIIJIMB BIOJIOT'I30BAHOI CUCTEMU YJOBPEHHS HA
BPOXXAWUHICTD I BUXIJI MATOUYHUKIB BYPAKY CTOJIOBOI'O

Mertoro npoBeAeHHS AOCTIIKEHHS OyJI0 BCTAHOBJIEHHS e€(PeKTUBHOCTI 010J0T130BaHOT
CHCTEMH ONTHMI3allii )KMBJICHHS MAaTOYHHUKIB OYpSKY CTOJIOBOTO 32 CMYTOBOTO PO3MIIIICHHS
OBOYEBHX POCIMH Ta 0000BO-37akoBHX cymimnreii (cuctema Rot —MiX) B rpyHTOBO-
KriMatnaHux  ymoBax JliBoOepexnoro Jlicocremy VYkpainu. IlompoBi mocmimkeHHS
IPOBEIEHO Ha YOPHO3EMHHUX IpyHTax [HCTUTYTYy OBOUIBHMITBAa 1 OalITaHHUITBA
HamionansHoi akazmemii arpapHuxX Hayk YKpaiHM 3 copTaMH OypsKy CTOJIOBOTO Pi3HHX
coprotumiB (bopmo xapkiBchkuid, Bitan, barpsamii) Ta 6i070TiYHUME MpenapaTaMy Pi3HUX
(YHKIIOHAIBHUX TPYII UTS ONTHMI3allii )KUBJICHHS POCIIHH, CTUMYJIALII POCTOBHUX MPOIIECIB
Ta 3aXUCTy BiJl IIKOJOYMHHUX OpraHismiB (Aszorto¢it-p, Opranik-6ananc, ['payHndixkc,
I'ymidppenn, HelpRost mnst oBoueBux pociamH, HelpRost 6op, Mikoxenn, ®iroxent,
AxToBepM Qopmyna, Jlunocam). BecraHoBneHO BIUTMB 010710T130BaHOI CHCTEMH yAOOPEHHS
Ha YpO>KalHICTh 1 BUX1J] MATOYHUKIB OypsSIKY CTOJIOBOTO PI3HUX COPTiB, OCHOBHI €KOHOMIYHI
MOKa3HUKU TEXHOJIOT1T BUPOIyBaHHs. BcTaHoBIeHO, 1110 Oionori3oBaHa cucTeMa y1o0peHHs
CTaTUCTUYHO CYTTEBO 30UIBIIYE YpOXKalHICTh MaTOYHMX KOPEHEIUIOAIB OypsIKYy CTOJIOBOTO
Ha 5,7-7,8 1/ra abo 15,3-24,5 % BigHOCHO 6a30Boi TexHomorii. Haitbinbiry ypoxkaiHICTh 3a
POKH JOCHIKEHb BIJ3HaY€HO Ul copTy Bitan, HaiimeHmy — ans copry barpsHuii.
bionorizoBana cucrema yno0peHHs OypsiKy CTOJIOBOro 3a0e3redye MO3UTHBHY TEHJIEHILIIO
10710 30UTBIIIEHHS] BUXOAY MATOYHHUX KOPEHEIUIoNiB 10 piBHA 52,5 % BIAHOCHO 0a30BO1
TexHojorii (48,8 %). BmpoBamxkeHHS 01070Ti30BaHOI CHUCTEMH yIOOpPEHHS 3yMOBIIOE
3pOCTaHHs YHCTOrO MPUOYTKY B 3aJICKHOCTI Bl copTy Ha 28,5-39,0 Tuc. rpH./Ta, 3HWKEHHS
cobiBapTocTi npoaykuii 10 piBHA 2,80-3,53 rpH./KT, MiIBUILEHHS PiBHSA pEeHTa0EIBHOCTI 710
60,3-90,3 % BimHOCHO 0a30BOi TEXHOJOTIi BUPOIIYBAHHS MAaTOYHHX KOPEHEIUIOMIB OypsKy
CTOJIOBOTO. BHpoBa/KeHHsS JaHMX TEXHOJIOTIYHMX MIJIXOIB 3a0€3MeUnTh B MaOYTHBOMY
OTpPUMAaHHS HACIHHSI OBOUYEBUX POCIHH JIJIsl OPTaHIUHMX TEXHOJOT1H BUPOLTYBaHHS.

KarouoBi cioBa: Oypsk CTONOBHH, YpOXKallHICTh, MaTOYHUKH, OloJOTiYHI
npenapaTy, y1oO0peHHs, eKOHOMIYHI TOKa3HUKH.

Beryn. Temnu oOpra"idyHoro BHpPOOHMIITBA CLIBCHKOTOCIOAAPCHKOL
OPOAYKIII MOCTIHHO 3pOCTal0Th, IO 3YMOBJICHO PSIOM  MPUYHUH:
1) BUpOIIyBaHHS  CUTLCHKOTOCIIONAPCHKOI  MPOAYKILi, 110 3abe3nedye
MaKCHUMaJIbHUN TO3UTUBHUN BIUIMB Ha 30POB’S JIIOJAWHU; 2) 3HMKEHHS
TEXHOTEHHOTO  HaBaHTaXXEHHs  Ha  arpoOioneHo3u; 3)  MOINIYK
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IbTEPHATUBHUX TMIAXOMAIB BHUKOPUCTAHHIO BapTICHUX Ta JAe(PilUTHUX
MiHEpaTbHUX TOOpPUB Ta CHHTETUYHHX 3ac001B 3aXUCTy pociuH. Bucoki
TEMIU PO3BUTKY OPraHIYHOTO 3eMJIEpOOCTBAa 3yMOBIIOIOTH TOM (DaKT, 110
opra”iyai ¢epMepu Bce 1€ 3HAYHOK MIpOI0 3ajJekaTh BiJ COpPTIB Ta
riOpuaiB, SKI BHUPOIIYIOTHCS ISl TPAAMIIIHHUX CHCTEM 3€MJIEpOOCTBa 3
BUCOKHM pPIBHEM BUKOPUCTaHHS CHUHTETHUYHUX MIHEpaJbHUX JOOpUB Ta
3aco0iB 3axucty pociuH. Asne 3a Permamentom €C 1452/2003, opraniune
BUPOOHUIITBO TMparHe HE JUIIe A0 OPraHiuHO BHUPOIICHOTO HACIHHS
3BUYAMHUX COPTIB, ajie¢ TaKOK BUMAara€ BIPOBAKEHHS NPOrpaM CeeKIii
JUTsl BUBEJICHHS! HOBUX aJanToBaHUX cOopTiB. OCHOBHA MPUYMHA BiJICYTHOCTI
MOBHOTO 33J0BOJICHHA TOTpe0 BUPOOHHMKIB B OpraHIYHOMY HACiHHI
OBOYEBUX POCJHH MOJISATAE y BIIHOCHO MOKH IO HE BEJIMKOMY PUHKY, SKHIA
HE CTUMYJIIO€ 0araTtbOX BHUPOOHUKIB HACIHHS PO3MOYMHATH CIELIATbHI
IporpamMu OpPraHIYHOrO po3BeACHHS. J[pyroro NpUYMHOIO € BiJCYTHICTH
NEBHUX TEXHOJOTIYHUX PINIEHb IIOJ0 BHUPOLIYBAaHHS HACIHHS OBOYEBHX
POCIIMH 3a OpraHIyHOro 3emiiepo0cTBa. OpraHiyHl TEXHOJIOT1] BUPOILYBaHHS
MaroTh OaraTo BIJIMIHHOCTEW B MOPIBHSAHHI 3 TPaJAMILIIHUMHU, OCOOJIMBO 32
HAMpsIMOM ONTHUMI3AIlll KUBJICHHS POCIWH Ta YNPaBIIHHA POAIOYICTIO
IpyHTY (mepenOayaeTbcss BUKOPUCTAHHA CHUACPAIbHMX Ta OpraHIuHUX
T00OpUB B KOMIUIEKCI 3 PI3HOMAHITHUMHU MIKPOOHUMHU Mpenaparamu),
CTOCOBHO CHUCTEMHU OOpOTHOM 3 Oyp’siHaMU Ta BIPOBAHKEHHSI G10JI0TTYHOTO
3aXMCTy POCJIMH BiJ IIKITHUKIB Ta XBOPOO TOIIO.

AHaJi3 ocCTaHHIX JocaigkeHb 1 myOJikamid. bBypsk cTojoBuUi
BITHOCUTBCA JI0 OBOYEBUX POCIWH, IIO BHUTPAvalOTh OaraTo €JIEMEHTIB
YKUBJICHHS Ha (OpMyBaHHSA OJUHUII Bpokaro. MakcumaibHa KIJIBKICTh iX
MOTJIMHAETHCSL POCTUHAME OYpSIKy 3a IHTEHCUBHOTO HApOCTAHHS JIMCTKOBOI
MacH Ta Ha o4YaTKy (popMyBaHHS KOpEHeIIoay. Biq3HaueHo, mo B yMOBax
Jlicocteny VYkpaiHu [0 KIHIS JHUOHS POCIMHU OypsIKy CTOJOBOTO
cnoxkuBaroTh 68 % azory, 58 % — dochopy, 50 % — kaniro BiA 3arajJbHOTO
cnioxuBaHHs [1]. Y mepion HapocTaHHs Ta T03piBaHHS KOPEHEIUIO/IB 10 HUX
HAJXOJATh €JEMEHTU JKUBJICHHS 3 JIMCTKOBOIO amapary, [pu I[bOMY
3arajibHe CIIO)KMBaHHS CJIEMCHTIB JKUBJICHHS PIi3KO 3HIKYeThcs [2]. 3a
paxyHOK J100pe pPO3BHHEHOIO JIMCTKOBOIO amapary Ta TJIHOOKOi
pO3TaTy’eHOi KOPEHEBOI CHUCTEMH POCIMHU OypSKY CTOJIOBOTO BUTPUMYE
M1BUIIEHY KOHIICHTPAIIIF0 MIHEPAJIbHUX COJICH y TPYHTI.

@DaKkTUYHO CHCTEMa ONTHMI3AIlii KUBJICHHS € BUPIMAIBLHUM (PaKTOpoM
NIJBUIICHHS MNPOAYKTHBHOCTI OBOYEBHMX POCIMH Ta iX HaciHHUKIB. He
3BaKaouM Ha (akT MIJBUIICHHS pPIBHA CIOXHUBAHHS JOOPUB 3 pOKamu,
JOCSITHEHHST €(DEeKTUBHOCTI BUKOPUCTAHHS PI3HUX BUAIB JOOPUB (MiHEpaJIbHI,
OpraHiyHi, cUAepaibHl) y BUPOOHMUMX yMOBAX BCE IIE 3AJUIIAETHCS I
NUTAaHHAM dYepe3 HU3Ky NpWYuH. Tak, TMOCTIHHE 3pOCTaHHS BHUTpaT Ha
no0puBa Ta oOMeXeHa KUIbKICTh OpPraHi4YHMX J0OpUB 3MYCHJIM BUPOOHUKIB
OBOYEBOI MPOAYKINI 37€0UIBIIOr0 MOKIAJATHCS HA CHHTETHYHI MiHEpaJbHI
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noOpuBa. HaykoBe CITBTOBapUCTBO YCBITOMITIOE, IO 3AJICKHICTh BUKIFOUHO
BiJ] MiHEpaJbHUX JOOpUB ab0 OPraHIYHOrO THOIO HE MOXKE MiATPUMYBATH
MPOAYKTHBHICTh CIIILCHKOTOCTIOAPCHKUX KYJIBTYp Ta POIIOYOCTI IPYHTY |3,
4].

Bupimenns naHoi npobiieMyd Mae psii HalpsiMiB, TOJIOBHUM 3 SIKUX €
BIIPOBAPKCHHSI CUCTEMHM TOYHOI'O 3eMJIepoOCTBAa 3 OUIBII pailiOHaTbHUM
BHECEHHSI MIHEpAJIbHUX Ta OpPraHIYHUX JIO0OpUB, a TAKOXX BIPOBAKEHHS
CUCTEM OITHUMI3allli >KUBJICHHS Ha OCHOBl aJIbTEPHATUBHHUX CIOCOOIB.
OCHOBOIO aJIbTEPHATUBHUX CHUCTEM ONTHUMI3allii )KUBJICHHSI € BUKOPUCTAHHS
pa3oM 3 Opra”HidyHUMHU abo0 CcHuAepaIbHUMU JT0O0pHBaMH OioIperapariB 3
pi3HUMU 32 (YHKIIOHATBHOIO JII€I0 MIKPOOPTaHI3MaMH.

3pocTaHHs KUIBKOCTI BAKOPUCTAHHS OPTaHIYHUX JOOPHB BII3HAYAETHCS
HE TUIBKM JUIsl OpPraHiuHuX rocnogapctB. Opraniuni goOpuBa (B T.4. 1
CUJEpaibHl, KOMIIOCT, BEPMIKOMIIOCT TOIIO) CTalOTh BCE  OLIBII
NOMYJSPHUMHU [JIs1 TPAJUUIAHUX BUPOOHUKIB OBOYEBOI MPOAYKIII yepe3
BHCOKY BapTICTh MiHEpaJIbHUX JOOPUB Ta 1X JOBMOCTPOKOBUMN MO3UTHUBHUI
BIUTMB Ha POJIIOYICTh IPYHTY, €KOJIOTIIO Ta 1HIII mpupoHi pecypeu [5]. Tak,
KJIACUYHUHN THIM, Oyaydn 00 €MHOIO OpPraHIYHOI PEYOBUHOIO, 3MEHIIYE
VIIUIBHEHHS TPYHTY Ta 30UIbIIYE aeparito, MiIBUILYE BMICT B IPYHTOBOMY
pPO34YMHI TOXUBHUX PEYOBHMH, III0 HEOOXITHI i POCIHUH, a TaKOX
3abe3rneuye HakoMWuYeHHs BMicTy Tymycy [6-8]. Bimbmr edextuBHUM €
BUKOPHCTAHHS BEPMIKOMIIOCTY a00 KOMIIOCTY 3 JI0JJaBaHHAM €(pEKTUBHUX Ta
KOPUCHUX MIKPOOPraHi3MiB, BHUKOPHCTaHHS SKUX 3a0e3medye BHCOKI
pe3yJIbTaTH 3a BUPOIIYBaHHs OypsiKy cTooBoro [9].

Pan  nmocmiiHUKIB  BKa3yloTh Ha (akT OuIbIIOi  €PEeKTUBHOCTI
BUKOPUCTAaHHS KOMIIOCTIB 32 BUPOLLYBaHHS OypsAKY CTOJIOBOTO B MOPIBHSHHI
3 BHECCHHS MiHepaibHuX no0puB. Hussain S. ta Kerketta A. [10] 3a3Haummy,
[0 OpraHiuyHi J0OpHBa, TakKl SIK KOMIIOCT Ta KO3SYMM THIM, MiJBHUIIYIOTh
POMIOYICTh TPYHTY, 30UIBIIYIOTH JOCTYHHICTh TMOXKUBHUX PEYOBUH Ta
CTUMYJIIOIOTh MIKpOOHY aKTHUBHICTb, III0 B MOJIAJIBIIIOMY 3a0€3Ieuy€e BUCOKY
MPOYKTUBHICTh POCIUH Oypsiky cTosioBoro. 3a manumu Mbithi M.A. et al.
[11] cmoctepiragoch 30UTBIICHHS TOMBOBOI CXOXKOCTI HACIHHS, KOJIH
BEPMUKOMIIOCT BHUKOPUCTOBYBABCS [IJISi IIMPOKOTO CIEKTPY TECTOBHUX
POCIIVH, BKJIFOYAIOYH TOPOX, callaT, MIIICHUITI0, KAITyCTy, IIOMIJIOPH Ta PEIHC.
Addo E. [12] BusBuHB, 1110 BEPMHKOMIIOCT 3yMOBJIFOE ITiIBUIICHHSI CXOJIB
pPOCIIMH OYpsIKY CTOJIOBOTO B TIOPIBHSHHI 3 KOHTPOJLHUMHU KOMEPIIHHUMU
CepEIOBHILIAMH JIJISI POCTY POCIIHH.

Shafeek M.R. et al. [13] 3a3nauwnnm, 110 MiABUIICHHS PIBHS OPraHIgYHUX
TOOpHB MPU3BOANUTH J0 TOKPAIIECHHS XapaKTEPUCTHK POCTY POCIUH OYpsIKYy
CTOJIOBOTO, IO TMOTEHIIIHO MOX€ MPHU3BECTH 10 30UIBIICHHS KIJIBKOCTI
MOKMBHUX E€JIEMEHTIB, JOCTYITHHX Yy 30HI KOPEHEBOi CHCTEMH POCIUH
Oypsika. s migBuIIeHa MOCTYNMHICTh MOKUBHUX PEYOBHH, 30KpeMa a3oTy,
docdopy, Kamito, IIUHKY, 3aj1i3a Ta MapraHIlio, MOMITHA HaBITh Ha PaHHIX
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CTaJisIX poCcTy KynpTypH [14].

Bukopucranns OiompemapaTiB s ONTUMI3alli >KMBICHHS Ta
CTUMYJIAIII POCTOBUX IMPOIECIB POCIUH € OAHUM 3 KIIOUYOBUX HAMPIMIB
OioJorizarii TEXHOJIOT1H BHPOIIYBaHHSI OBOYEBHUX KYJIbTYp. Bim3zHadueHo, mio
CEJICKTHBHO B1IOpaHi MIKpOOpraHi3aMu € CrenupIYHUMHA O TIEeBHOTO BUIY
pOCIHH, 1 32 YMOB IIEpeAINOCIiBHOI OaKTepu3allli HacClHHS 9Y¥ 0OpPOOKH IPYHTY
B MOJAJBIIOMY CaMOIO POCIMHOI CTBOPIOIOTHCS YMOBU aKTHBHOTO
PO3BUTKY IHTPOAYKOBAHOIO INTaMy. 3a TaKUX YMOB 3 HE3HAYHUMH
(Gh1HAaHCOBMMHM BUTpaTaMHU MOJKJIMBO IIUIECIIPSIMOBAHO 30pPIEHTYBAaTH Iepeoir
OKpPEMHX I'PYHTOBHUX MPOINECIB, sIKI ICTOTHO BIUIMBAIOTh HA PO3BUTKY POCIUH
Ta QopmyBaHHS pomtodocti TIpyHTy. KopuchHa wmikpoduopa 3abesmneuye
dbopMyBaHHS ONTUMAILHUX YMOB JUIsl JKUBIICHHSI POCIIMH Ta B OCHOBHOMY
BUCTYIA€E TPO(DIYHUM MOCEPETHUKAM MK IPYHTOM 1 pociinHO0. [ToBHOLIIHHT
MIKpOOH1 yrpynyBaHHsI 3a0€3[e€UyloTh AaKTUBHY MITpalilo €JIEeMEHTIB
YKUBJICHHSI /10 KOPEHEBUX CHUCTEM, TaK SIK TUIBKM MIKPOOpTaHi3Mu (depes
JAHIIOKKU OaKTeplaJbHUX KIITHH, TiU 1 MILETIH MIKPOCKOITYHUX T'pUOIB)
3YMOBITIOIOTh KOHTAKT KOPEHIB 3 BIJIaJICHUMH IPYHTOBHMH arperaramu, Ha
SKUX aJICOPOOBAHO IIOKMBHI PEYOBHMHU. Tako)X BHACTIIOK 1HTEHCHBHOI
dbepMeHTaTUBHOT  MISUIBHOCTI Ta CHHTE3y BTOPUHHUX  METaOOJITIB
MIKpOOpPTaHi3MH  MOOUTI3YIOTh JUISI POCIWH  BaXXKOPO3YMHHI  popMu
OlorenHux eneMmeHTiB. OTke pociuHa, B puzochepi SKoi (DYHKIIOHYE
MOBHOIIIHHUN KOMILIEKC MIKPOOPTaHi3MiB, 3/1aTHA ONTHMI3yBaTU MPOIECU
JKUBJICHHS 1, IK PE3yJIbTAT, peali3yBaTH CBil MOTEHINian ypoxaiHocTi [15].

CydacHi  MIKpOOHI  mpemapatd  XapakTEepU3YIOTbCSd  IIUPOKOIO
oM YHKIIIOHATBHOKO JII€F0, M0 BKJIIOYA€E 3a0e3MeueHHs O010J0T1YHO1
azotdikcanii, QocdarmoOimizamii, piCTCTUMYJALII B pu3zocdepl POCIHH,
NPUCKOPEHHS PO3KJIAalaHHsl POCIMHHUX PEIITOK Ta 3aXWUCTy POCIHH Bif
natoreHiB i ¢itodaris. Kpim toro, sk 3a3nagaroth Yadav S.P.S. et al. [16],
poJib IPYHTOBOI ©OI0TM Yy TMOKpalleHHI SKOCTI IPYHTY, 3MIIHEHHI
KUTTE3ATHOCTI POCIWH Ta 3MIIHEHHI CTIMKOCTI TPYHTY € HaA3BUYANWHO
BOKJIMBOIO. TakoX iICHyBaHHSI KOPUCHUX MIKPOOPTaHI3MIB Ma€ BUPIIIAJIbHE
3HAYEHHS JJISl MATPUMKHU POIOYOCTI IPYHTY, MIBUILEHHS CTINKOCTI POCIIUH
Ta CIPUSHHS 3arajJbHOMY J00pOOYTY CLIbCHKOTOCIOAAPChKUX KYIbTyp [17].
[le#t  miaxig  y3roJKyeTbCs 3 HIMPLUIOID  METOK  CTalloro
CLTBCHKOTOCTIONAPCHKOTO BUPOOHMIITBA Ta CHPHUSIE E€KOJIOTIUHO Oe3meyHii
nepepoOIIi MOKUBHUX PEUOBHH.

He 3Baxkaroun Ha TO#M (pakt, 10 po3poOKa eleMEeHTIB Oiojorizarii
TEXHOJIOT1i BUPOIIYBAHHS OLIBIIOCTI OBOUYEBUX POCIUH JIOBOJII MOIIMPEHA B
€BPOMEHUCHKUX KpaiHaxX, a TaKOX YacTKOBO B YKpaiHi, JOCTIKEHb II0JI0
pO3po0KH 010JI0T130BaHOI TEXHOJIOT1i BHUPOIIYBAaHHS HACIHHS OBOYEBUX
POCIIMH HE TPOBOJATHCA. YacTo 3a BUPOILYBAaHHS OPraHIYHOTO HACIHHA
BUKOPUCTOBYIOTh ~ PEKOMEHJallli, SKI  Ppo3poOsieHl uisi  TEXHOJOrIi
BUPOIIYBaHHSI OPTaHIYHOI OBOYEBOI MPOAYKIIi, B SKMX HE BPAaXOBYIOTHCS
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0COOJIMBOCTI HACIHHEBUX POCIIHH.

OTxe, METOI0 HAIUX AOCTIIKEHb € BCTAHOBICHHSIM €()EeKTHUBHOCTI
010710T130BaHOI CHCTEMH ONTHUMI3allli >KUBICHHS MAaTOYHHUKIB OypsKy
ctosoBoro A ymoB JliBoOepexxnoro Jlicocteny Ykpainu.

Marepian Ta Meroamka AocCJaiKeHb. JlOCHiHKEHHS MTPOBOAMINUCH
BrposoBK 2021-2024 pokiB B [HCTUTYTI OBOYIBHMIITBA 1 OallTaHHUIITBA
HAAH (Xapkiscbka 0051.). IpyHT mOCHiIHOI MIISHKHA NPEACTABIEHO
YOPHO3€MOM  THUIIOBUM  MaJIOTYMYCHUM  B@XXKOCYIJIMHKOBUM  Ha
JIECOBUAHOMY CYTJIMHKY (BMICT rymycy B opHomy mapi 3,89%, HiTpaTHOTO
azoty 23,5 MI/Kr, Jerkoriapojii3oBaHoro aszory 135 wMr/kr, pyxomoro
docdopy 115-156 mr ta oOminnoro kamito 134-188 wmr/kr rpynty, pH
colboBe 5,6-6,5).

Hocnia 3akiaiecHo B CUCTEMI BUPOIIYBAHHS POCIHMH 3a MPUHIIUIIOM
Root-MiX (cMyroBoro po3milieHHs OBOUYEBHX POCIHH Ta 0000BO-3JIaKOBUX
CyMileH, mo mopiyHo uepryrothbes). [upuna cmyr — 8,4 m; cknag 6000Bo-
3J1aKOBO1 cymimnl BkJtodae Tputukaine sape (70%) ta Biky spy (30%) 3
3arajibHOI0 HOpMOIO BUCIBY 200 kr/ra. BoO0BO-3/1aKk0Ba CyMilll BUCIIOBaIach
paHo Ha BecHi B | nmekami kBITHA. 3a0proBaHHS OlOMacu MPOBOAWIOCH Y
nepion OyToHizaii Biku (KiHelb uepBHs). [licis 3aoproBaHHS OpraHi4HOI
Macd Ha TMOYaTKy JIMIHS TaKOXX BHUCIBAJIM TOBTOPHO BIKYy spy, sKa
3aoproBasiaca BoceHu (I nekama xOBTHS) 3 BUKOPUCTAHHSIM IPyHTOOOPOOHOT
poropHoi Marmuau [18]. Takoxk B Mexax JgaHOI CHCTEMH B CMyrax 3
OBOYEBHMH POCIMHAMH TMPOXOJAWTH YEPryBaHHA PI3HUX BHUIIB KYJIbTYP
(OaraTo 30ipHI — OT1pOK, KOPEHEIUTIHI — OYpSIK CTOJIOBUIA).

TexHomoris BUPOIIYBaHHS MATOYHHMKIB OYpSIKYy CTOJIOBOTO B JOCIIII
3arajgpHONpUiiHATa i 30HM Jlicoctemy VYkpaiHu 3 3acTOCYyBaHHSIM
KPAIUTMHHOTO 3POIICHHS.

Cxema mosboBOTO JIBO(GAKTOPHOTO EKCIEPUMEHTY Maja YOTUPHUPA30BY
TIOBTOPHICTh 3 ILIOLIE0 MOCIBHOI Ainsuku 12,6 M? i mepenbavana BapiaHTH
3a ¢aktopom A (koHTposib (0e3 m00puB) Ta OioJOTi30BaHA CHUCTEMA
ynoOpeHHs); 3a ¢akTopoM B (copt OypsiKy CTOJIOBOTO Pi3HUX COPTOTHIIIB:
1. bopno xapkiBcekumii; 2. Bitam; 3. barpsnwmii). BionorizoBana cucrema
ynoOpeHHs BKItoYajga oOpoOKy IPYHTY, HACIHHS, POCIUH Oiompenaparamu
Ta iX BHECEHHsS 3 MOJMBHOIO BOJOIO ((epTuraris), 1Mo MPEACTABICHO B
Tabmwumi 1.
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1. Cxema BHeceHHs1 OionpenapariB /151 ONTUMI3allil ’KUBJICHHS
POCJIHH OYPSAKY CTOJIOBOIO

®daza BHECEHHS Crnoci0® BHECEHHS [Ipenapar ta iforo Hopma
(BBCH)
Jlo mociBy OOnpuckyBaHHs I'paynandikc (5 n/ra)
IPYHTY 3
3aropTaHHsIM
ITocis (BBCH O6poOka HaciaHs | Azotoxen (5 mur/kr) + HelpRost ykopintoBau
0) (10 mu/kr)
daza 2-4 depruraiist Opranik 6amanc (2 n/ra) + I'ymidpenn (2 n/ra)
CIIPaBXKHIX OOmnpucKyBaHHS Azotoxenn (0,3 m/ra) + Opranik OanaHc
muctka (BBCH (0,5 n/ra) + JIumocam (0,7 n/ra)
14-14)
®da3a 3MUKaHHS O6npuckyBaHHs Opranik 6ananc (1 n1/ra) + HelpRost mis
psanxis (BBCH oBoueBuX (2 n/ra) + Jlumocam (1 ji/ra)
37)
[TouaTok Depruraris Opranik 6aianc (2 yi/ra)
dbopmyBaHHS O6npuckyBaHHs Opranik 6ananc (1 n/ra) + HelpRost 6op
KOPEHETIO Ly (2 n/ra) + Jlunocawm (1 n/ra)
(BBCH 40)
Hapocranns OOnpuckyBaHHs Opranik 6amanc (1 ii/ra) + HelpRost 6op
KOPEHEeIIO1y (2 n/ra) + JIunocam (1 n/ra)
(BBCH 47)

VY nmochiai Ha BCiX BapiaHTax OyJi0 BUKOPHUCTAHO O10JOTIYHY CHUCTEMY
3aXUCTY POCIJIMH, IO BKJIOYala BHECEHHS MPOTH KOMIUIEKCY XBOpOO y
depTHUraiio MoYMHAIOUX 3 MepIIoi KoxHi 25 qHIB Olompenapaty Mikoxemnm
(3 n/ra) Ta OOMpPUCKYBaHHS POCIUH 32 YMOB PO3BUTKY XBOpOOHW (Ticis
nomiB) Olompemnaparom ditoxenn (2 n/ra) B KOMIUIEKCI 3 MPUIUIAYEM
Jlunocam (1 n/ra); mpoTH MIKITHUKIB 3aCTOCOBYBaJIA Oiompenapat AKTOBEpPM
dbopmyna (4-6 n/ra) 3 npuwiunadem Jlumocam (1 si/ra) nBa pasu mpoTH
KO>KHOT'O TMOKOJIIHHS.

VY IoCHiIKEeHHSX BUKOPUCTOBYBAJIM HACTYIIHI MIKpOOHI Mpenaparu Ta
O1oJioriyHi J0OpHBa:

- I'paynndikc — rpynrose 010400puBO, IO MICTUTh KJIITUHU OakTepii
Bacillus subtilis, Bacillus megaterium var. phosphaticum, Azotobacter
chroococcum, Enterobacter, Paenibacillus polymyxa. 3aranpHe uymcIio
xurresgataux kaitua (0,5 — 1,5)x109 KYO/cm®. Biogobpuso 3abesmneuye
HiABUIICHHA pyXoMocTi Qocdopy Ta IOCTYNHOCTI Kadilo 3 IPYyHTY Ta
MIHEpaJIbHUX JOOpUB, TPOJOHTYE JOCTYMHICTh TOXHUBHUX EJIEMEHTIB;
MOKpalye Ol0JIOTIYHY aKTUBHICTh IPYHTY Ta MPHUTHIYYE PO3BUTOK
¢biTonaToreHiB.

- Azomoxenn — MikpoOHUHN mpemapar (010aKTUBATOp), IO MICTUTH
KJIITHHU PUpoIHOT a3oTdikcyrodoi Oakrepii Azotobacter chroococcum, sika
3naTtHa (ikCyBaTH a30T 13 MOBITPS 1 MOCTAYaTH MOTO POCIMHAM; Makpo- Ta
MIKpOEJIEMEHTH; O10JIOTIYHO aKTUBHI MPOIYKTH KUTTEAISUIBHOCTI OaKkTepii:
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aMIHOKHCIIOTH, BITaMiHHU, (DITOTOPMOHH, BUAUIATH (PYHTIIUAHI PEUYOBUHH.
3aranbpHe YMCIO KUTTE3NATHUX MIKPOOPTaHi3MiB MPOAYIEHTAa — HE MEHIIE
aix 1x10° KYO/ em®. TIpenapat a1 06poOKM HACIHHS Ta PO3CaIH POCIIHH.

- Opeanik-b6ananc — Olonpemnapar AJigi CTUMYJISIIT pOCTY Ta PO3BUTKY
CIIbCHKOTOCIIOAPCHKUX KYJIBTYP, CTIMKOCTI JI0 CTPECiB, XBOPOO, IITKITHUKIB
Ta 30aJ1aHCOBAHOIO >KUBJIEHHS. MICTUTh XHMBI OakTepii: a30TdiKCyroul —
3a0€3Meuyl0Th  POCIHHU O10JIOTIYHUM  a30TOM; dbochop-  Ta
KaTNMOO1TI3yI0Ul, 1[0 TEPETBOPIOIOTh BaKKOPO3UMHHI CIIOJYKH Ha
JOCTYMHI JyIsl pociuH Gopmu; OakTepii 3 (YHTIIUIHUMH BIACTUBOCTSIMU,
[0 3axUIal0Th POCIWHM BiJ OaKTepiaIbHUX Ta TPUOKOBUX XBOPOO;
1HAaKTUBOBaHI KJIITHHM Ta iX (parMeHT, sKi CHpPUAIOTH (POPMYBaHHIO
IMyHHOI CHCTEMHM POCIWH, 3aXHMCHOI peaklili Ha BIUIMB MaTOICHIB;
010JIOTIYHO AaKTHMBHI HPOAYKTH KUTTENISUIBHOCTI OakTepiil: (piTOropMoHHw,
BITAMIHHM, AHTUOIOTUKH, (YHTIOUAN, (PEPMEHTH, aMIHOKHCIIOTH, a TaKOX
KOMITOHEHTH KUBUJIBHOTO CepeoBUIIa (MAKPO- 1 MIKPOEJIEMEHTH, OpraHivHI
JUKEepena >KUBJICHHS ).

- [ymi¢hpeno — xomiuiekcHe JOOPUBO Ha OCHOBI TymaTy Kalilo 3
xopucHuMH Mikpoopranizmamu (Bacillus subtilis, Bacillus megaterium var.
phosphaticum, Bacillus muciloginosus, Bacillus macerans, Paenibacillus
polymyxa). Ilocuiroe HaJAXOMKCHHS EJIEMEHTIB >KMBIICHHS JIO POCIUHH,
IPUCKOPIOE MTPOLIECH POCTY Ta PO3BUTKY, MIJBUIIYE CTIMKICTD 10 CTPECOBUX
YMOB Ta MaTOreHHO1 MIKpOQIOpH.

- HelpRost ona oeouesux pociun — KOMIUIEKCHE JOOPHBO, B SIKOMY
CJIEMCHTH >KMBJICHHS XenatoBaHi MikpoopraHizMamu (SOz— 0,45 1/m; P,Os —
6,7; K:O — 4,7, MgO - 0,78; Fe — 0,5, Mn — 0,5, Zn - 0,73, Mo - 0,1, B —
0,36, Cu — 0,2 1/m), HasBHI aminokucaotu (16 r/m), momicaxapuau (1,5 1/m),
Bitaminu (0,05 1/m), 3a0e3nedye 3pOCTaHHs MIBUIKOCTI 3aCBOEHHS €JIEMEHTIB
KUBJICHHSI, TIPOJIOHTOBAHA [lisl, CTUMYJIIOIOUNIA €(eKT 3a paXyHOK HasBHHUX
(G1TOrOpMOHIB, CyMICHICTB 3 OUIBIIICTIO 33P, edeKTHUBHE MOI0NIAHHS PI3HUX
a010TUYHHUX CTPECIB.

- HelpRost 6op — xoMIuIeKcHEe 0OpHUBO, 110 MICTUTH 111 /71 60py.

- HelpRost ykopinioeau — KOMIUIEKCHE OpraHo-MiHepaslbHe T0OpHUBO,
0 CKJIAQTA€ThCs 3 MOJIicaxapuaiB, aMiHOKHMCIOT 1 BiTamiHIB rpynu B, a
TaKOX MIKpPOEJIEMEHTIB 1 MakpoeneMeHTiB. JoopuBo mictuth KoO — 3,0 1/m;
Zn-0,84; Cu-0,17; B-0,48; Mn — 0,64 1/n.

BupobOuuk OiompenapariB Ta 6iomobpuB — TOB «bTY-Llentp»
(Ykpaina, m. Jlagmxus, Binauieka 0011.).

JochimKkeHHsT MPOBEICHO 3TIHO METOAMKW JIOCTIAHOI CIpaBH B
opouiBHuITBI [19]. B mocmiai mpoBeneHO OOMIK ypOKaWHOCTI MAaTOYHHX
KOPEHETIO B (METOJIOM MOJUISHKOBOTO 3BaKyBaHHS 3a HACTaHHSIM
TEXHIYHOI CTUTJIOCTI) Ta PO3pPaXxOBaHO BIJICOTOK iX BuUxoay. ExoHoMiuHUI
aHaJi3 MPOBEJICHO 3a PO3PAXyHKY YHUCTOTO JI0XOJY, COOIBAPTOCTI MPOAYKIIIi
i piBHs peHTabenbHOCTI. CTaTUCTUYHY OOPOOKY PE3yNbTaTIB JOCIHIKEHHS
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peasii3oBaHO  METOAOM JAMCIepciiiHoro aHamizy. ExcrnepumeHTtanmbHi
JOCIIJKEHHSI ~ KYJABTYPHUX POCIWH, BKIIOYAOYH 30ip POCIHMHHOTO
MaTepiay, BIAMOBIAAIN IHCTUTYLIHHNAM, HAIlIOHATILHUM a00 MIXXKHAPOIHUM
KEepiBHUM MpPHUHIMIIAM. ABTOpH JOTpuMyBanucs crangaptie Convention on
Biological Diversity [20].

PesynbratH gociaigxkeHb Ta iX OOroBoOpeHHsi. Y CEpEIHBOMY
BpOKaWHICTh MAaTOYHHUKIB OYPSKY CTOJOBOTO Pi3HUX COPTOTHIIIB B yMOBax
2021 poky cknana 35,0 t/ra (Tadm. 2).

2. BnuiuB 6ioJ10orizoBaHoi cucTeMHu YA100peHHsI HA BPOXKAHHICTh
MATOYHHMX KOPEHeI104iB OypAKY CTOJIOBOr0 Pi3HUX COPTOTHIIB, T/TAa
(2021-2024 pp.)

Cucrema Coptu (pakrop B) Cepenne 1o
yIoOpeHHs Barpssuii Bitan ngﬂo } daktopy A
(paxTop A) XapKIBChbKUH

2021 p.
Biosorizosana 31,4 41,8 34,0 35,7
basosa 29,2 36,9 36,6 34,2
(KOHTPOJIB)
Cepenue o 30,3 39,3 35,3 35,0
¢dakropy B
HIPos=2,6; HIPos A =5,3; HIPosB =4.,6

2022 p.
Biosorizosana 43,1 61,3 55,1 53,2
basosa 38,1 59,2 49,2 48,8
(KOHTPOJIB)
Cepenue o 40,6 60,2 52,1 51,0
¢dakropy B
HIPos=1,6; HIPgs A =3,1; HIPosB =9,6

2023 p.
BionorizoBana 53,6 63,0 55,0 57,2
basosa 40,0 50,5 435 44,7
(KOHTPOJIB)
Cepenue o 46,8 56,7 493 50,9
¢dakropy B
HIPos=10,2; HIPgs A =11,8; HIPos B =5,9

2024 p.
Biosorizosana 30,8 32,3 27,8 30,3
basosa 20,1 24,2 19,7 21,3
(KOHTPOJIB)
Cepenue o 255 28,3 238 258
dakropy B
HIPos=2,6; HIPos A =7,9; HIPosB =4,1

AHamizytoun JaHl BIUIMBY CHCTEMH YIOOpEHHs, MOXHa 3pOOUTH
BUCHOBOK, 110 B ymoBax 2021 poky O0iojorizoBaHa cucTeMa YJI0OpEeHHS
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CYTTEBO HE BIUIMHYJA Ha YPOXKAWHICTP MATOYHUX KOpeHeruofiB. Pi3Hi
COPTOTUINHU OYpSIKIB CTOJOBUX MO PI3HOMY BIAKIMKAIUCA Ha OpraHivyHi
TEXHOJOT1], Tak HalOIbIui ypoxkait 41,8 T/ra oTpumanu Bix copty Bitau,
copT Oypsiky bopao xapkiBcekuii cpOpMyBaB CepeHIO YpPOKaWHICTH I10
nocmiay 35,3 1/ra. Halimenma yposkaitHicts 31,4 1/ra Oyna y Oypsika copTy
barpsnauii.

3a ymoB 2022 poky B CEpEeIHbOMY YPOXKAMHICTh MATOUYHHUKIB OYpsKY
CTOJIOBOT'O PI3HUX cOpTOTUIIB ckiaia 51,0 1/ra. Big3znaueHo, 1o Ha Apyrui
pIK BHUpPOIIYBaHHS B OpraHIYHOMY cCTallloHapl OloJIori30BaHa CHCTEMa
yA0OpEHHsI CyTTEBO 30UIBIIMIA YPOXKAWHICTh MAaTOYHUX KOPEHEIUIOJIB Ha
4,39 Tt/ra. HaiiOinpmuii piBeHb ypoKaliHOCTI MaTo4yHHKiB (60,2 T/ra)
OTPMMAaHO 32 BHUPOILYBaHHA copTy Bitan, HaliMeHIIa YypOXKalHICTb
(40,6 T/ra) Oymo oTpuMaHO 3a BUPOIIYBaHHS COPTY barpsHuii.

JlaHi ypo>kailHOCTI KOpEHEIIoAiB Oypsiky cTojioBoro y 2023 p.
MOKa3aJu CYTTEBY PI3HUIIIO SIK MIXK COPTaMH, TaK 1 MK PI3HUMH CUCTEMaMu
yaoOpeHHs. B cepeanbomy 3a copramu 010J0T130BaHa CUCTEMa YJIO0OpEHHS
CYTT€BO 3a0e3IeuyBaia MiJBUILEHHS YPOKalHOCTI MAaTOYHUX KOPEHEIJIO 1B
Ha 12,5 1/ra. Pi3H1 copToTHNM OYypsIKY CTOJIOBOTO MPOSBHIIN ce0O€ BIMOBITHO
MOTEpPeTHIM POKaM: TaK B CEPEAHbOMY IO JOCTIAY HAMOUIBIIMK Yyposkai
(56,7 1/ra) oTpuMaHoO 3a BUpOIIyBaHHA copTy Bitai, nalimenma (46,8 1/ra) —
copty barpsumii. 3a O6iosiorizoBaHoi cucteMu yaoOpeHHs coptu bopao
XapKiBChbku# 1 barpstHuil Mixk 00010 BIJIPI3HSIUCH HE 1ICTOTHO.

VY 3B’s3Ky 3 NEBHUMHU HECHPUSITIMBUMH NOrOAHUMH yMoBamu 2024
pOKy (BHUCOKI cepeaHbOJOOOBI TeMIlepaTypu B TMEpiOj IHTEHCHUBHOIO
HapOCTaHHsS BET€TaTHBHOI MAacH POCIHH OYypsKy CTOJIOBOTO) CEPEeIHBOMY
YpOXalHICTh MATOYHHUKIB OYpSIKY CTOJIOBOTO PI3HUX COPTOTHUIIIB CTAHOBUIJIA
25,8 1/ra, mo Maitke Ha 50 % MeHie 3a monepeAHiil pik. bionorizoBaHa
cucTeMa yJIOoOpeHHs 3a0e3rnedyBajia CTATUCTUYHO CYTTEBE IiJBUILICHHS
ypOKaiHOCTI MaTOYHMX KopeHemioniB Ha 9,0 1/ra. He 3Baxkaroum Ha
HECMIPUSTIIMBI TOTOJIHI YMOBH MPHUPOCTH YPOKAWHOCTI MATOYHHUKIB Bij
BIIPOBAHKEHHS 010JI0T130BaHOT CUCTEMH yIOOpEHHSI OyJlu MakCUMalbHUMU
Ta KOJIMBaJIMCS B Mexax Bif 33,5 % 3a BupornryBaHHs copTy Bitan 1o piBHA
53,2 % 3a BupolyBaHHs copTy barpsHuii.

VY cepemHbOMy 3a POKH JOCIHIKEHb BIIPOBAKEHHS 010JI0T130BaHO1
CUCTeMHU yIOoOpeHHs 3abe3neuyBajio MiABUILECHHS ypOKalHOCTI MaTOUYHHUKIB
Oypsiky crtosioBoro Ha 5,7-7,8 T/ra abo 15,3-24,4 % BIZHOCHO KOHTPOJIIO
(Oa3oBa TeXHOJIOTI) B 3aJI€KHOCTI Big copTy (puc. 1).
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Puc. 1. BB 6iosorizoBaHoi cuCTeMH YI00pEHHS Ha BPOKANHICTh
MaTOYHUX KOPEHEIIOIiB OypsKY CTOJIOBOTO Pi3HUX COPTOTHIIIB, T/Ta
(cepenne 3a 2021-2024 pp.)

HesBaxatoun Ha TO#l (akT, 110 MaKCUMaJIbHUN PIBEHb YPOXKAUHOCTI
MaTOYHMKIB BIJI3HAYEHO 3a BHUPOIIyBaHHS copTy Bitan (49,6 T1/ra),
HAWOUTBIIMKM  MPUPICT BIJ BIOPOBAIHKEHHS  O10JI0TI30BaHOI  CHCTEMH
ynoOpeHHs Bi3HaueHo aiisi copty barpsiauii (7,8 1/ra abo 24,4 %).

BusHnaueHHss BHUXOJy MAaTOYHHUX KOPEHEIUIOAIB TiJ BHUIJIUBOM
010J710T130BaHOI CUCTEMH YIOOPEHHS MOKa3ano (puc. 2), Mo y cepeaHboMy
Mo JOCIITy MAaTOYHMX KOPEHEIUIoAiB ¢opMmyeThcss Ha piBHI 50,6 %.
BrpoBamkenHst 010J10T130BaHOI CHCTEMHU YAOOPEHHS 3YMOBIIOE TMO3UTHUBHY
TEHJICHI[II0 II0J0 3pPOCTaHHS JaHOTO0 TOKa3HUKY 10 piBHI 52,5 % y
NOpIBHSAHHI 3 KoOHTposieM (48,8 %). HailOubmmii BHUXIJ MaTOYHUX
KOPEHEIUIONIB BiMiueHO i coptiB barpstauii ta Bitan (50,4-53,4 %),
TOJI SIK A1 cOpTY bopao XapKiBCchbKe TaHM MOKa3HUK CTaHOBUTH 48,1 %.
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Puc. 2. BB 6i0710r130BaHOi CUCTEMH YAOOPEHHS Ha BUX1JI MAaTOYHUX
KOPEHEIUIOIB OypsKy cronoBoro, % (cepemne 3a 2021-2024 pp.)

HesBaxaroun Ha J0JaTKOBI BUTPATH 3a BIPOBAIKEHHS 010JI0T130BaHOT
CHUCTEMHU yNOOpeHHs (BUTpaTH Ha TpHUAO0aHHA Ta HECEHHs OlomperapariB
pI3HUX (PYHKITIOHAJILHUX TPYI, BUTPATH Ha 30MPaHHS J0JaTKOBOT'O BPOKAI0)
JlaHa CHUCTEMa ONTHUMI3allii J>KUBJICHHS B TEXHOJOTIH BHUPOIIYBaHHS
MaTOYHUKIB OypsIKY CTOJIOBOI'O € EKOHOMIYHO JOLIIBHOIO (Tabd. 3).

VY 3anex)HOCTI BijJ] COPTY MPUPICT YUCTOTO MPUOYTKY BiJl BIPOBAHKEHHS
010J710T130BaHOl CHCTEMH YIOOpEHHS KoJMBaBCcs B Mexax 28,5-39,0 tuc.
rpH/Ta. MakcUMalbHUN TPHUPICT YUCTOTO MPUOYTKY BiAMIYEHO TSI COPTY
barpsuuii, Xoua MakCUMaJlbHE 3HAYCHHS MOKA3HUKY BiI3HAYEHO IS COPTY
Bitan (213,5 Tuc. rpu/ra).

3a paxyHOK BHCOKHX MPHUPOCTIB BPOXKAWHOCTI MATOYHUKIB OypsKy
CTOJIOBOTO 3a BHUKOPHCTAaHHS KOMIUIEKCY OlompemnapariB 3MEHIIYEThCS
co0iBapTicTh MPOMYKINii, MO KonuBajgacsd B Mexax 2,80-3,53 rpa/kr Ta
3pocTae piBeHb peHTadenbHOCTI 10 piBHA 60,3-90,3 % B 3a1€KHOCTI BiA

COpTY.
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3. ExoHomiuHa epeKTUBHIiCTH 0i0J10Ti30BaHOI cCTEMHU y100peHHs
MATOYHHKIB OYPSIKY cT0J10BOrO0 (cepeane 3a 2021-2024 pp.)

ExoHOMIYHI ITOKa3HUKHU
¥a) ' A - <
5 A - 5 < £ £ .2 A )
Coptu == == g = sz £ g S & g
P SEE 28 | gE | Eg:E: |€EEw
£9° S o SIS =2 o8| EE'S
g g A g = E e 5~ | 57 &
> = = = 8 = A 3
ba3oBa TeXHOJIOTisI BUPOIIYBaHHS
barpstamii 31,9 112,36 159,5 3,52 42.0
Bitan 427 119,40 2135 2,80 78,8
bopro 37,3 11589 | 1865 3,11 60,9
XapKIBChKUN
biosorizoBana TeXHOOTis BUPOILIYBAHHS
barpsiamii 39,7 123,86 198,5 3,12 60,3
Bitan 49,6 130,32 248,0 2,63 90,3
bopro 43,0 126,02 215,0 2,93 70,6
XapKIBChKUN

Otxe, Olosorizaiiisi TEXHOJIOTIYHHMX TPOIECIB Mae OaraTo TmepeBar
CTOCOBHO BUKOPUCTAHHA  TPaJUILIHHUX CUCTEM  BUPOIILYBaHHS
CJIbCHKOTOCIIOAPCHKUX POCIIMH, B OCOOJIMBOCTI OBOYEBHUX. 31 3pOCTAHHIM
KUIBKOCT1 OlompenapariB  pi3HOI (PYHKIIOHAIBHOI [1i CTa€ MOKIMBUM
PEryIIOBATH YUCENbHI (P1310J10TTYHI MPOLECH POCIIMH Ta HAMPSMHU MPOLIECIB,
110 MPOXOAATH B TPyHTI (IOCUJIEHHS acoliaTUBHOI a3oTdikcaii, hochop- Ta
KaJliiiMoO1mi3alii, AECTPYKIlisl POCIUHHUX 3aJUIIKIB, 3HUKEHHS aKTUBHOCTI
¢diTonaToreHHo1 MiKpO(pIOpHU IPYHTY).

Y Hammx JOOCHIPKEHHSX BIOPOBAIKEHHS O01070T130BaHOI CHCTEMU
ynoOpeHHs 3a0e3meuyBajgo ICTOTHE 30UIBIICHHS YPOXKaHOCTI MAaTOYHUKIB
Oypsiky CTOJIOBOTO 3 POKH 3 HYOTHPbOX pOKIB mociimkeHHs. [loaioHi
pe3yibTatu oTprMano B podotax Kadam V.D. et al. [21], B skux nmoeaHaHHs
OpraHiyHUX JOOpMB Ta MIKPOOHHUX TMpemnapaTiB CHPHUIO 1CTOTHOMY
30UTBIIIEHHIO YPOXKAWHOCTI TOBAPHUX KOPEHEIIoaiB Oypsiky. Xoua B 1HIINX
JOCITIJIKEHHSAX BHKOPUCTAHHS THOK BEIMKOI poratoi XyaoOW TOCHITIOE
MIKpOOHY AaKTHUBHICTh Yy KOPEHEBId 30HI POCIHHH OYpsSKY, CIPHUSIOUU
MEPETBOPECHHIO TIOKMBHUX PEYOBHH, a, OTKE, €PEKTHBHICTh MIKPOOHUX
npenapariB, Ais AKUX TOB’si3aHa 3 TpaHCHOPMAIEID MOXKUBHUX PEUYOBHUH,
ICTOTHO 3HWXKY€EThCS [22].

Psn  mocnmimHUKIB TOB’SI3YIOTh  (DaKT MIABUILEHHS YpPOXaWHOCTI 3
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MO3UTHUBHUM BIUTUBOM OPTaHIYHUX 1 CHIEPAIbHUX JOOPHUB Ta MIKpPOOHHX
npenapaTiB 3 MiABUIIEHHSA €()EeKTHUBHOCTI (OTOCHMHTE3y Ta 3pPOCTaHHS B
JHMCTKOBIH Maci BMicTy xiopodiny [23, 24].

[ JOCHiAHMKM  BKa3yloTb Ha (AaKT TMO3UTHBHOTO  BIUIMBY
BUKOPHUCTAHHS OpPTaHIYHUX JOOpMB Ta MIKpPOOHUX TMpernapariB 1010
MOCWJICHOTO 3a0€3MEYEeHHS] POCIHMH CIOJIyKaMu a3oTy. 3a TakuX YMOB
B1/I3HAYAETHCS aKTHBAIlil OCHOBHUX (D1310JI0TIUHUX IPOIIECIB B POCIMHAX, B
nepiry 4epry, MOB’S3aHMX 3 POCTOBHUMH MpOIECaMHU, Ta 3a3HAYAETHCA
3pOCTaHHs ypOXaWHOCTI Oypsiky crtojoBoro [25-27]. B  meskux
JTOCITIKEHHSAX 010J0T130BaHa CUCTEMa yI0OpPEHHS 3 BHECEHHSIM OpraHIuHUX
n00pUB HE BIUIMBAJIO HA PIBEHb YPOXKAWHOCTI, ajie¢ ICTOTHO TOKpAIIyBajo
SKICHHMH CKJIaJ KopeHeruoais [28].

Bapiroe eekTUBHICTD 1 Il pI3HUX MIKpOOHMX mpernapaTiB. B Hammx
JOCHIDKEHHSIX MM BH3Haualud €QEKTUBHICTh B LUJIOMY O010J0T130BaHOi
CUCTEMU BHPOIIYBAHHS, € OyJ0 BUKOPUCTAHO Pi3HI BUAU MIKPOOPTaHI3MiB:
sk Oaktepii Azotobacter chroococcum, Bacillus subtilis, Bacillus
megaterium var. phosphaticum, Bacillus muciloginosus, Bacillus macerans,
Azotobacter  chroococcum, Paenibacillus  polymyxa, Pseudomonas
fluorescens, Enterobacter sp., Tak 1 rpubu Trichoderma harzianum,
Trichoderma lignorum, Trichoderma viride. B Toii yac B JOCHIKCHHAX
Borges C.S. et al. [29] 3 pociuHamMu OypsiKy aKTHMBHO B3a€MOJISUIM TakKi
Mmikpoopranizmu, sk Rhizobium leguminosarum, Bradyrhizobium sp,,
Mesorhizobium erdmanii, Mesorhizobium jarvisii. IHokyssiiss HaciHHS
JAHUMHU MIKpPOOpraHi3MaMu 3a0e3leyyBajio CTUMYJIOBAHHS pOCTYy Ta
MOTJIMHAHHS TTO)KUBHUX PEYOBUH POCITHMHAMMU.

OTxe, BIPOBAIKEHHs 010JI0T130BaHOI CUCTEMHU BUPOIIYBAHHS HACIHHS
OBOYEBHX POCIUH BUSBHIIOCS TMEPCIICKTUBHUM 3aX0JIOM SK IS ONITHMI3aIlii
3aXHCTY  POCJWH, TIOKPAIICHHS  TMOKA3HUKIB  POCTY, 30UIbIICHHS
BpPOKAWHOCTI, & TAKOK 3HMKEHHS XIMIYHOTO HaBAaHTAXKEHHSI HA arpOLI€HO3H 1
B TIEPCHEKTHBI IMIiJIBUIICHHS PIBHS POJIOYOCTI TIPyHTIB. IlepcriexkTuBoro
MOoAANBIINX JOCTIKEHb € BUBUCHHS MEXaHI3MIB J1i cHIepaIbHUX JTOOpPHUB
Ta OlompernapaTiB Ha TMHAMIKY 3MiH ITapaMeTPiB POJIIOYOCTI IPYHTY, CTYITIHb
aKTHBAIlll MNPUPOTHUX eHTOMOdariB, MO B MOJAIBIIOMY 3a0€3MCUYUTh
3HIDKEHHSI KIJTbKOCTI BUKOPUCTAHHS PI3HOMaHITHHX (HiTO(hapMaKOoIOTIYHUX
3ac001B.

BucnoBku. OTtxe, OionorizoBaHa cucTemMa yIOOpEHHS CTATUCTHYHO
CYTT€BO 30UIbIIYE YPOKAWHICTh MATOYHUX KOPEHEIJIOIB OYpsIKY CTOJIOBOTO
Ha 5,7-7,8 T/ra abo 15,3-24,5 % BinHOCHO 6a30BOi TexHosorii. Haitbuibiry
YpOXKaNHICTb 32 pPOKU AOCIIHKEHb BiA3HAYEHO AJi copTy Bitan, HaiimeHuny
— 11 copTy barpsHui.

BiosorizoBana cuctema ymoOpeHHs OypsiKy CTOJIOBOrO 3abesneuye
MO3UTUBHY TEHICHIIIIO 11010 301JIbIIEHHS BUXOJy MAaTOYHUX KOPEHEIUIOIB
10 piBHA 52,5 % BigHOCHO 6a30B0i TexHoori1i (48,8 %).
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YropoBamkeHHS  01070T130BaHOI  CHUCTEMHU  YAOOPEHHS  3YMOBITIOE
3pOCTaHHS YHCTOTO MPUOYTKY B 3aJEKHOCTI Bia copTy Ha 28,5-39,0 Twmc.
TpH/Ta, 3HWXKEHHsS COO0iBapTOCTI MpoAykmii g0 piBHA 2,80-3,53 rpu/kr,
MiABUIIEHHS piBHSA peHTabenbHOCTI 10 60,3-90,3 % BigHOCHO 0a30BOi
TEXHOJIOT11 BUPOIIYBaHHS MAaTOYHUX KOPEHEILIO B OypsAKY CTOJIOBOTO.
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Influence of a biologized fertilization system on the yield and output of mother roots
of beetroot

The aim of the study was to determine the effectiveness of a biologically-based
system for optimizing the nutrition of beetroot mother roots under strip placement of
vegetable crops and legume—cereal mixtures (Rot—Mix system) in the soil and climatic
conditions of the Left-Bank Forest-Steppe of Ukraine. Field experiments were conducted
on chernozem soils at the Institute of Vegetable and Melon Growing of the National
Academy of Agrarian Sciences of Ukraine using beetroot varieties of different typologies
(Bordo Kharkivskyi, Vital, Bahrianyi) and biological products of various functional
groups to optimize plant nutrition, stimulate growth processes, and protect against
harmful organisms (Azotofit-R, Organic-Balance, Groundfix, Humifrend, HelpRost for
vegetable crops, HelpRost Boron, Micohelp, Phytohelp, Aktovirm Formula, Liposam).
The impact of the biologically-based fertilization system on the yield and output of
beetroot mother roots of different varieties, as well as the main economic indicators of the
cultivation technology, was determined. It was established that the biologically-based
fertilization system statistically significantly increased the yield of beetroot mother roots
by 5.7-7.8 t/ha, or 15.3-24.5 %, compared to the baseline technology. The highest yield
over the years of the study was recorded for the Vital variety, and the lowest for the
Bahrianyi variety. The biologically-based fertilization system ensured a positive trend in
increasing the proportion of mother roots to 52.5 % compared to the baseline technology
(48.8 %). The implementation of the biologically-based fertilization system resulted in an
increase in net profit, depending on the variety, by 28.5-39.0 thousand UAH/ha, a
reduction in production costs to 2.80-3.53 UAH/Kkg, and an increase in profitability to
60.3-90.3 % compared to the baseline technology for cultivating beetroot mother roots.
The application of these technological approaches will ensure the future production of
vegetable seeds suitable for organic cultivation technologies.

Keywords: beetroot, yield, mother roots, biological products, fertilization,
economic indicators.
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M.B. llIBugeHko, Kauj. C.-T. HAyK, JOLECHT
JlepxaBHuit 010TEXHOJIOTIYHUHN YHIBEPCUTET, XapKiB, YKpaiHa

BILIMB CIIOCOBIB OCHOBHOI'O OBPOBITKY IPYHTY
HA BPOXKAWVHICTH CA®JIOPY KPACUJIBHOI'O B YMOBAX
MNOCYXM JICOCTENOBOI 30HU XAPKIBCBKOI OBJACTI

Y crarTi mpeAcTaBieHO pPe3yabTaTH JOCTIIKEHHS BIUIMBY pPI3HHX CIOCOOIB
OCHOBHOTO OOpOOITKY TIPYHTY Ha arpoQi3uyHi TOKa3HUKH YOPHO3EMY THIIOBOTO,
ypOKaiHICTh Ta peHTAOENbHICTh BUPOLIYBaHHS ca(aopy KpacHIbHOIO y MOCYIUIUBUX
YMOBax JICOCTENOBOi 30HM XapKiBcbkoi oOusacti. JlocmimkenHs npoBoamwiuck y I1I1
«Binpomxenns» KpacHorpajacbkoro pailoHy, A€ HEpeBakaloTh YOPHO3EMH 3 BMICTOM
rymycy 4,8-5,0% 1 HEHTpaTbHOIO PEAKIIIEI0 TPYHTOBOTO PO3YuHY. Bysno BHBYEHO Tpu
BapiaHTH OCHOBHOTO OOpOOITKY: MOJIMLIEBY OpaHKY Ha rHOUHY 25-27 cM, YU3ETIOBaHHSA
Ha 25-27 cM Ta MUCKyBaHHS BaXKMMH OopoHamu Ha 18—20 cM. YMOBHM BereTamiiHOro
nepiofy  Big3Hayalucs aHOMaJbHO  BHUCOKMMH  TemmepaTypamu  (+3,4°C 1o
cepeIHb00araTOpiYHUX 3HAYEHb) Ta KPUTHYHO HU3BKOIO KUIBKICTIO omaiiB (76 MM 3a
KBIT€Hb—BEpeceHb, 1110 Ha 191 MM MeHue HopmHu). Lle 3ymoBuiIo 1edinuT NpoyKTUBHOT
BOJIOTH T4 TIOCWJICHE YIIIJIbHEHHS IPYHTY.

Pesynprati JqOCHIIKEHHS MOKa3ald, IO BOJOTICTh YOPHO3EMY 3MIHIOBAJIACh
3JIEKHO BiJl (ha3u pO3BUTKY caduiopy Ta NIMOUHH OpHOTO mapy. HaiOumbIn CXuiIbHUM 10
BUCUXaHHS BUSBUBCS BepxHi ropu3ont (0—10 cwm), Toxi sk Hmwxuuit (20-30 cwm)
yTpUMyBaB BOJIOTY Haiiposmie. OpaHka 3a0e3neuyBajia 100pi YMOBH ISl HAKOTTUYCHHS
BOJIOTHM HABECHI, MPOTE B YMOBAaxX IMOCYXM CHpUsIA HIBHJIKOMY BHUCHXAHHIO BEPXHBOTO
mapy 1 yIiIbHEHHIO TAIUTYKHOTO TOpu30HTY (110 29,1 kr/cm?). UnsenroBaHHs, HAaBIAKH,
JIO3BOJISIO  Kpallle YTPUMYBAaTH 3allacd BOJIOTM MPOTATOM BEreTalifHOro mepiogy
3aB/ISIKM BIJICYTHOCTI MIAIIYXHOT MiJIOMIBY Ta 30€pEKEHHIO KalISIPHOT BOAOIIPOBIIHOCTI
IpyHTY. JlMcKyBaHHs 3a0e3MeuyBajo JIUIIE MOBEPXHEBE PO3MYIICHHS, 10 MPHU3BEIO 10
HIBUAKOI BTpaTH BOJOTM Ta KPUTUYHOIO YUIUIBHEHHS TIMMOMIMX TOPHU3O0HTIB (10
28,6 kr/cm?).

VYpoxkaiiHicTh cadiopy 3anexana Bifg OOpoOITKY: MpU YW3EIIOBAaHHI BOHA
cranoBuna 1,01 1/ra, mpu opanui — 0,93 1/ra, npu auckyBanti — 0,74 1/ra. EkoHomMiuHMH
aHaJli3 MOKa3aB, [0 HaWOUIbII peHTabeabHUM Oyio un3entoBanHs (60%), TOa1 K opaHKa
Ta JUCKYyBaHHS 3a0e3nmedymyid HwK4l mokazHukd (49% 1 48% Biamosimno). lle
MOSICHIOETHCSI ONTUMAJIbHUM CITIBBITHOIIEHHSIM MK BUTpaTaMH Ta PiBHEM BPOXKAMHOCTI
IpU YU3EeTbHOMY O0pOOITKY IPYHTY.

TakuMm yMHOM, B MOCYIUIMBHUX YMOBaXx JIicOCTeNy XapKiBChbKoi 001acTi HAOLIbII
e(EeKTUBHIUM CHOCOOOM OCHOBHOIO OOpOOITKY IPYHTY Wia caduop KpacHIbHHHA €
YH3EIIOBAaHHS, siKe 3a0e3medye Kpamuii OanmaHc MiK BOJIOTOYTPHUMAHHSM, PO3IMYIICHHSM
IPYHTY Ta HOro CTpYKTYpPHOIO CTIHMKICTIO, IO JTO3BOJISIE JOCSATTH BHUILOI MPOJYKTUBHOCTI
Ta eKOHOMIYHOI €()eKTUBHOCTI BUPOOHUIITBA.

KawuoBi ciaoBa: cadiop KpacuibHUH, OpaHKa, 4YM3EIIOBAaHHS, JAWCKYBaHHS,
YpO>KalHICTb, BOJIOTICTh I'PYHTY, TBEPIICTh IPYHTY, IOCYXa, KIJIbKICTh OMAa/IiB.
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Beryn. B Vkpaini cadiop kpacunsamii (Carthamus tinctorius L.) e
MEPCIEKTUBHOIO  OJIMHOI KYyJNBTYpOlO, fKa JOOpe ajganToBaHa JI0
nocynuiuBux ymoB. Haciauas cadmopy wmictute g0 40% omii, ska
BUKOPDHCTOBYETBbCA B  XapuyoBii, (apmaleBTHUHIA Ta KOCMETHUYHIH
MIPOMUCIIOBOCTI, @ TAKOX € MOIYJISIPHUM IHTPEIIEHTOM Y BUpOOHUIITBI (hapo,
nakiB 1 6ioauzento. Okpim odii, 3 cadaopy OTPUMYIOTh OLITKOBY MaKyXy, sika
€ BHCOKOSIKICHUM KOopM 1Jisa Xynoou. KBitu cadiopy MICTATh HPUPOJIHI
OapBHMKH, IO 3aCTOCOBYIOTHCSI B TEKCTHJIbHIN Ta Xap4yoBii MPOMUCIOBOCTI,
a 3aBASKU CBOIM MEIOHOCHHM BIJIACTUBOCTSM cadiop TaKOX € XOPOIIOIo
KYJBTYPOIO JJIs1 OJKIJTHUIITBA.

JlicoctenoBa 30Ha XapKiBChKOI 00JIACTI XapaKTEPU3YEThCS MOMIPHO-
KOHTUHEHTAJbHUM KJIIMAaTOM 13 HECTIMKUM pPEKUMOM 3BOJIOKEHHS, IO
CTBOPIOE TICBHI TPYIHOII I TPAAMIIIHHUX KYJbTYp, TAKUX SIK COHSIITHHK.
B ymoBax 3MmiH KkiiMarty Ta 3pocTarouoro aedimuty BoJiord cadiop
BUSIBIISIETHCSI OJHIEI0 3 HAWMEPCIEKTUBHIMIMX KyJIbTYp JJIS 1€l 30HU [2].
Horo romboka KopeHeBa cHCTeMa 103BOJNAE€ eEKTHBHO BHKOPHCTOBYBATH
IPYHTOBY BOJIOTY, a BUCOKa CTIMKICTh O MOCYXH JAa€ 3MOTY OTPHUMYBATH
cTabUIbHI BpOXkal HaBITh 32 HECHPUSITIMBUX MOTOJHUX YMOB [3].

OxpiMm nporo, caduop A00pe aganToOBaHUN [0 LIUPOKOIO CHEKTPY
IPYHTIB [4], BKJIIOYaIOYM YOPHO3EMHU JiicocTeny XapKiBuHU. Bin He nuie
MOKpAIIy€e POJIOYICTh IPYHTY 3aBISKH O10JIOT1UHIM aKTUBHOCTI KOPEHEBOL
CUCTEMH, a M CIyrye 4YyJOBUM IONEPEIHUKOM JJisi 3€PHOBUX KYJBTYD.
JlonaTkoBHMU TepeBaraMu € Horo HU3bKa CIPUHHATIMBICTD JI0 MIKITHUKIB 1
XBOPOO, 110 3MEHIITY€ MTOTPEOY B XIMIYHOMY 3aXMCTI Ta 3HUKYE COOIBAPTICTh
BUPOIYBaHHS. TakuM dYWHOM, cadiop Mae€ 3HAYHUN MOTEHIIan s
PO3LIMPEHHS MOCIBHUX IO Y JIICOCTENOBIN 30H1 XapKIBChbKO1 00JIaCTI.

AHaJIi3 OCTaHHIX J0C/iIKeHb | myOaikaniii. {ociikeHHs: OCTaHHIX
JECATUIIThH CB1IYaTh, IO BPOXKANWHICTD caduiopy Ta sIKICTh HACIHHS 3HAYHOIO
MIPOIO 3aJIeKaTh BiJ] YMOB BHUPOIIYBAaHHS, CUCTEMHU YAOOPEHHS Ta METO[IB
o0poOiTky T1pyHTY [8, 12, 17]. BceTanoBieHo, 1o TpajulliiiHa OpaHKa
3a0e3medye Kpaiie HaKOMWYEHHST Ta 30epeeHHs TIPYHTOBOi BOJIOTHU
MOPIBHSHO 3 MIHIMAJBHUM YHM TOBEPXHEBHUM OOpPOOITKOM, IO MO3UTHUBHO
MO3HAYAETHCS HA TPOIYKTUBHOCTI KYJbTYpH B YMOBaX MOCYIUIMBUX
perioniB [11, 14].

Boanouac HH3Ka JOCHIKEHb IOKa3ajia, 10 MIHIMaJIbHI TE€XHOJIOTII
00pOOITKY IPYHTY MOXKYTh OyTH €(EKTUBHUMHU y MOETHAHH] 3 ONTUMATIBHUM
nig00poM COPTIB Ta BHECEHHSM MIHEpaJbHUX J00pUB, OCOOIMBO Ha
YOpHO3eMax JICOCTENOBOI 30HU [6, 7]. 3a TaHUMU MOJTHLOBUX EKCIIEPUMEHTIB
y pI3HUX KJIIMaTUYHMX yMOBax, BpPOKalHICThH caduiopy Bapitoe Big 0,8 10
2,5 T/ra, Ipu ULOMY Ha pIBEHb MPOAYKTHUBHOCTI HaWOlIbIlEe BIUIMBAIOTH
3a0€3IeUeHICTh BOJIOTOI0 Ta MOXUBHUMHU peyoBUHAMH [5, 18].

Oco06nMBy yBary AOCHITHUKA TPUAUISIOTH BUBUCHHIO (D1310JI0TIYHUX
amanrtamii caduopy mo mocyxu. ['muboka KopeHeBa cucTeMa, 3AaTHICTh
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dbopMyBaTH MIITFHANA BOCKOBHM HAIIT HA JIUCTKAX Ta BUCOKA €PEKTUBHICTh
BUKOPHUCTAHHSA BOAM 3a0€3MeuyloTh HOMY KOHKYpPEHTHI MepeBaru cepen
iHmwmx omiHux KyaeTyp [13]. Kpim Toro, cadrnopoBe HaciHHS
BIJI3HAYA€ThCS BHUCOKUM BMICTOM HEHACHUEHUX JKHUPHUX KHUCIOT, 30KpemMa
JIHOJIEBOi, M0 pOOUTH MOro IIHHOK CHUPOBUHOIO JUISI  Xap4OBOi
MIPOMUCJIOBOCTI Ta BUPOOHUIITBA NIETUUYHHUX MPOAYKTIB [17].

Oxkpemi HayKOBI Mpalll HaroJoUIyIOTh TAKOXK Ha 3HaYeHHI cadiopy sk
nomnepeHiKa y CIBO3MIHAX, aJKe€ BIH TIOKpallly€ CTPYKTYypy IpYHTY,
3MEHIIy€ PO3BUTOK XBOPOO 1 MIKIIHUKIB Y HACTYMTHUX KYJbTYpax Ta CIpHUsIE
T1JIBUIIICHHIO 3arajibHOo1 010JI0T1YHO1 MPOAYKTUBHOCTI arpoekocuctem [1, 15,
20]. TakuMm YUHOM, pPE3yJIbTATH YHUCICHHUX JOCIIHKCHb JIOBOIATH, IO
e(eKTUBHE BUPOIIYBaHHS cadiopy B yMOBax JIICOCTENOBOI 30HU MOKJIUBE
32 YMOBHM BpaxyBaHHsS OCOOJMBOCTEH KJIIMaTy, BHOOpPY ONTHMAaJbHOI
cucTeMu 0OpoOITKY I'PYHTY Ta BUKOPUCTAHHS Cy4YaCHUX arpOTEXHOJOTIH.

Marepiaiam i MeToan aocJizKeHb. MeTOIO MPOBEACHHS JOCTIIKEHb
OyB aHalli3 BIUIMBY PI3HHUX CIOCOOIB OCHOBHOIO OOpOOITKY IPYHTY Ha
arpoQi3M4Hl  TOKa3HMKM  YOPHO3EMY  THUIOBOTO,  BPOXKAWHICTh 1
peHTa0EIBHICTh BUPOLIYBaHHS cadiopy KpAacUIbHOTO B YMOBAaX JIICOCTEILY
Ykpainu.

Hocmimxenuss npoogwu B [T «Bigpomxenus» KpacHorpancbkoro
paiiony XapkiBcbkoi o0iacTi. Y IpyHTOBOMY IMOKPHBI BUPOOHWYHUX ILIOII
HiANPUEMCTBA NIEPEBAKAE TUIIOBUM YOPHO3EM, KU Ma€ TMOOKUM Npodiib
3 HEBEJIMKUM BMICTOM Tymycy B opHomy mapi — 4,8-5,0%. Lleli rpyHT
XapakTepu3yeTbes: HeuTpaibHuM piBHEM pH 6,4—7,0; BMICTOM JHOCTYITHOTO
dbochopy 1 kamiro Ha piBHI 8—10 1 9—11 Mr/100 r rpyHTY BiANOBIAHO;
3€pHUCTO-TPYJIKOBATOIO CTPYKTYPOIO Ta BUCOKOIO aKTUBHICTIO O10JIOT1YHOTO
polecy.

JlocmipkeHHsT MPOBOJMIIUCH Yy  CHUCTEMI  3€pHO-IApO-TIpOCanHii
CIBO3MIHM, B sIKIi cayiop KpacuibHUIA OyB BUCISIHUH MICHsS MONEpeaHUKA
MIIEHUINl 03uMOi. B pamkax mociijly BHKOPHCTOBYBaBCS copT cadiopy
KpacuibHOTO «J{0OpuHs».

Hocnig OyB po3TaloBaHWW 3a MPUHIIMIIOM CHUCTEMHOI Bapiailii
BIIMOBIHO IO METOJIWYHUX PEKOMEHamii. JlocmiyKyBaHUMHU BapiaHTaMHU
OCHOBHOTO OOpOOITKY I'PYHTY IIpH BUPOIILYBaHHI cadopy Oynu: mojiuiena
opanka [IJIH-5-35 (koHTposib) 1 O€3MONMIEBUN YHW3EIbHUN O0O0POOITOK
AI'P-1,7 na rmubuny 25-27 cMm, a Takoxx auckyBanHi B/IT-7 na rnmubuny
18-20 cm.

[Torogui ymoBu y 2024 poui 3a janumMu bepecTuHCbKOI
(KpacHorpaacbkoi) MeTeocTaHIlii 0yJau HECIPUATIMBUMU JIJIsl BUPOIILYBAHHS
OUIBIIOCTI  CUIBCHKOTOCMOAAPCHKUX  KYJIBTYp 1  XapakTepU3yBalHCs
M1JBUILLEHUM CEPEAHBOPIYHUM TemneparypHuM pesxkumoM — 11,4°C (+3,3°C)
1 Major KulbkicTHO omamiB— 438,0 mm (—185,5 wMM) BiIHOCHO
cepenHboOararopiuanx mokasHukiB [10]. 3arampHa KUTBKICTH OMAiB Y
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BEreTalliHUN Mepioj 3 KBITHA MO BEPECEHb BKIIOYHO CKJaia 76 MM, 110 Ha
191 MM MeHIIE 3a CcepemHbOOaraTopivuHi MOKA3HWKH, a CEepeaHhOJI000Ba
TeMmreparypa 3a 1ei nepioxa cranosmia 21°C, mo Ha +3,4°C Buile 3a HOpMY
(puc. 1, 2).

0 . + 3 + | 3 '
Keir Tpae Yeps Jlun Cep Bep. Xos

Puc. 1. Cepennpomicsuna temrepatypa (°C) y Beretamiinuii nepion 2024 p.
(4opHa JIiHIs) TOPIBHSHO 3 CEPEAHHOOAraTOPIYHUMU JaHUMU 32 MUHYII
30 pokiB (opaHXkeBa JIiHiA B Jiana30H1 BiAXUJICHD)

150

100 i
) l I l l
0! : : . :
KsiT Tpas Yeps Jinn Cep Bep. Xos

Puc. 2. MicsiaHa KiTBbKICTh onaaiB (MM) 3a BereTarliiauii nepioa 2024 p.
(4opHa J1iHisI) MOPIBHIHO 3 CepeHbOOAraTOPIYHUMU JTaHUMU 32 MUHYII1
30 pokiB (cuHiit KoJIip — BUIIE, OMAKUTHUNA KOTIp — HIDKYE
CepeIHbO0AraTopivHOI KIIBKOCTI OTaIiB)

Onamu OCIHHBO-3UMOBOTO Tiepiogy 1 mmodarky BecHu (=200 mMm)
JI03BOJIMJIM HAKOTIMYUTH HE3HAUH1 3amacy MPOAYKTHBHOI BOJIOTH, ajieé Maja
KUIBKICTh omajiB y KkBiTHI (16,7 MM) 1 Maibke iX BIACYTHICTh y TpaBHI
(1,9 MM) mpu3BenH 10 3HAYHOI BTPATH I1i€1 BOJIOTH HA MOMEHT MPOPOCTAHHS
cadnopy. Bucoki temmnepaTypu KiHis depBHA 1 modarky junHs (+28°C) 1
Maja KUIbKICTh onafiB y yepBHi (39,1 MM) HEraTUBHO BIUIMHYJIM IBITIHHS 1
YTBOPEHHSI  CIM’SIHOK  caduopy. Jlumenb, cepneHb 1  BEpECEHb
XapaKkTepU3yBaJIUCh KPUTHYHO MaJO KUIbKICTIO omnaiB (4,9; 6,5 1 7,3 Mm),
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110 TIPU3BEJIO 10 3HAYHOTO BUCHUXAHHA IPYHTY 1 301IbIIIEHHS HOTO TBEPAOCTI.

Pe3yabTaT gociaixkeHb Ta ix o0ropopenHs. [loronni ymosu 2024
POKY Oymu CTPECOBUMHU TSt BHUPOITYBaHHSI OUTBIIOCTI
CLIbCHKOTOCTIOAAPCHKUX KYIbTYp. OCHOBHUM JIMITYIOUUM (PaKTOPOM y IIUX
yMoBax Oyfla KUIbKICTh MPOJYKTUBHOI IPYHTOBOI BOJIOTH JIsi POCIHH.
Caduop KpacunpbHUM SIK OJUH 3 TMOCYXOCTIMKMX BHUIIB J03BOJISIE OUIBII
e(eKTUBHO BUKOPHCTOBYBATU JOCTYIIHY BOJIOTY, JUIsl (JOPMYBAHHS BpPOXKArO
[19].

Bosoricte 4opHO3eMy TUIIOBOT'O HAMPSIMY 3aJI€KUTh BiJl IHTEHCUBHOCTI
Ta YacTOTH OMNAaJiB, BUNIAPOBYBAHHS, CTPYKTYPHU IPYHTY Ta MOTO 34aTHOCTI
yTPUMYBAaTH BOJIOTY 1 3MIHIOE€TbCSA 3a rmOuHOI0 opHoro mapy (10, 20 i
30 cm). OgHuM 13 3aBAaHb TOCTIKEHHS OYyJI0 BU3HAYEHHS AUHAMIKHA 3MIHU
BOJIOTOCTI 1 TBEPAOCTI IPYHTY Mia mociBaMu cadaopy 3alekHO BiJ
OCHOBHOT'0 00p00ITKY I'pyHTY [9, 21].

[IpoBeneHi AOCTIIKEHHS TOKA3aJId, 110 CIOCOOM OCHOBHOTO 0OpOOITKY
rpyHTy ((paktop C) BHM3HAYAIM BOJIOTICTh I'PYHTY BIAHOCHO BIUIMBY 1HIIUX
dakTopiB Ha piBHI 22% (Tabn. 1). Biumbll CyTTEBO BOJIOTICTH IPYHTY
3MIHIOBAJIACh MPOTATOM BETETALIITHOTO CE30HY MO (azax po3BUTKY cadiiopy,
BILTUB 11bOTO (pakTopy (B) cranoBuB 64%. 3MiHa BOJIOTOCTI IPYHTY Ha Pi3HIN
rMOWHI OpHOTO MmIapy BIUMBaja sk ¢akrtop (A) maume Ha 10%. Baus
nonapHoi B3aemonii gakropiB (AB, BC 1 AC) Ha BoJiOTiCTh IPpYHTY OyB HE
3Ha4HUM — MeH1Ie 1%.

1. BniiuB 0CHOBHOI0 00pO0iTKY Ha BOJIOTICTH IPYHTY 3aJ1€:KHO Bia ¢a3u
PO3BHUTKY cadyiopy KPacCHJIBHOI0 HA Pi3Hiil rinOMHI OpHOrO wapy, %

OcHoBHHit 00pobiTok | ['mubuna (A), da3za po3BUTKY (B)
rpynry (C) cM Cxomu IBiTiHHA 30upanHs
10 12,6 10,6 7,5
8{131’;‘;&?‘27 eM) 20 13,8 11,7 9,8
30 14,5 13,1 11,0
YusenroBaHHs 10 12,1 111 8,8
(25-27 om) 20 13,9 12,6 10,3
30 14,4 13,7 11,5
Jlckysars 10 11,8 10,0 7,0
(18-20 cm) 20 12,7 10,9 8,7
30 13,1 11,3 9,2

HCPos 3a BmuBom axtopiB A, B1 C =0,25
HCPos 3a BmnBoM B3aemonii pakropis AB, BCi1 AC = 0,43

HaiiGinpmr cXuiapbHUM [0 BUCHUXaHHS Ta KOJMBAaHb BOJIOTOCTI OyB
BepxHiit map rpyHTy (0-10 cm). Cepenniit ropuzont (10-20 cm) MaB OibI
CTa01IbHY BOJIOTICTb, 110 TAKOX 3aJICKHUTh BIJl YaCTOTU OMAJiB, SIKI B IIbOMY
BereTaiiiHoMy mnepioai OyJad HE3HAaYHUMHM 1 HedacTUMH. [ ITuOuHHUI
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ropu3oHT (20-30 cMm) 30epiraB Bosory Haigomie 1 3a0e3medyBaB HEHO
KOPEHEBY CHUCTEMY POCIIHMH Yy MEPioJl TOCYXH.

Crioco6u OCHOBHOTO OOpOOITKY IPYHTY MO-pi3HOMY BIUIMHYJIHA Ha
MpOIIECH HAKONMHWYEHHS 1 BTpaTH BOJOTH B oOpHoMy mmapi. Opanka
3a0e3nedyBajia HalKpaile HAKOMUYEHHS BOJOTM B OCIHHBO-3UMOBHUU 1
BECHSHUM TIEPEANOCIBHUM TEepIOAU, M0 BIUIMHYJO Ha OUIBII IIBHUJKE
MPOPOCTAHHS HACIHHSA 1 PO3BUTOK POCIUH cadiopy, B TOMY YHCI1 KOPEHEBOI
cuctemMu. OJIHaK YIIUIBHEHHS MIAILTYKHOTO HIapy IPYHTY MOPYIILYBalo MPU
BUCHUXaHHI1 IMIIHIATTS BOJOTH 3 OLIBII INTMOOKUX TOPU30HTIB, 110 TPU3BOIUIIO
JI0 O1IBII IMIBUJKOT BTPATH BOJIOTH Y BEPXHIX Topu3oHTax y cepeauni (10,6—
11,7%) 1 nanpukinmi (7,5-9,8%) BeretariitHoro nepioxy.

besnonuueBuii 4yu3enpbHUM OOpPOOITOK IPYHTY TakoX JO3BOJIMB
HAKOIWYUTHU JAOCTATHINA JUIsl MPOPOCTaHHS HACIHHS 3alac BOJOTH y IPYHTI 1
Kpamie 30epiratu ii B opHomy mapi (12,1%). Ilpu oMy oOpoOITKY
30epiraeTbCsi CTPYKTYPOBAHICTh IPYHTY, IO JO3BOJIAE€ Yy TEpiof MOCYXH
M1THIMATH BOJIOTY 3 HUXKHIX TOPU30HTIB.

JIUCKyBaHHS [K NPUIOM OCHOBHOI OOpOOKM IPYHTY HE J03BOJIUB
CTBOPUTHU 3HAYHUX 3aMaciB MPOAYKTHBHOI Bojoru mnepen ciBboro (11,8—
13,1%), a B MOCYHUUIMBUX YMOBax BEreTalliifHOro Mepiogay BOHHU OLUIbII
mBuaK0 BTpadanuck (7,0-9,2%) y TOpIBHSHHI OpPAaHKOK 1 YHU3EIbHUM
00pOOITKOM.

TBepaicTh IPYHTY HampsaMy 3ajekalia BiJ MOro BOJIOTOCTi. Y Mipy
BUCHUXaHHS TPYHTY MOT0 TBEPAICTh 3HAYHO 3pOCTalia, OCOOJMBO B TIIMOIINX
TOPU30HTAX, J€ YUIUIbHEHHS BIAOYBAJIOCS CWIIBHIIIE YEpe3 THCK BEPXHIX
mapiB. lle BiMBajio Ha PO3BUTOK KOPEHEBOI CHUCTEMHU Ta €(EKTHUBHICTH
arpoOTEeXHIYHUX 3aX0AiB (Tad. 2).

2. BnjuB cnoco6iB 0CHOBHOT0 00pO0ITKY HAa TBEPAiCTh I'PYHTY 3aJI€/KHO
BiA (a3u po3BUTKY caduiopy KPpaCHJIbHOIO HA Pi3Hil rJIMOMHI OPHOTO
mapy, Kr/cm?

OcHoBHHUIT 00p00ITOK ['mubuHa (A), daza po3BUTKY (B)
pyHty (C) cM Cxommn LIBiTiHHS 30upaHHs
10 11,22 13,26 17,34
8{131‘;1;1 g‘” oM) 20 13,26 15,30 20,40
30 21,60 24,70 29,10
UysemoBats 10 13,26 15,30 17,34
(25-27 cm) 20 15,30 17,34 21,42
30 17,34 20,40 23,46
Jlckysans 10 12,80 16,32 18,60
(18-20 o) 20 16,32 19,38 24,48
30 20,40 24,48 28,56

HCPos 3a BimBoM daxtopis A, B1C = 0,28
HCPos 3a BmuBom B3aemoii pakropis AB, BC 1 AC = 0,48
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VY 3aranbHOMY BIUIMBI Pi3HHUX (DAaKTOPIB HA TBEPHICTH IPYHTY CIOCIO
OCHOBHOTO 00po0iTKy TpyHTY (dhaktop C) 3aiimaB 54%, dakxtop gacy (B —
da3 possutky) — 33%, dakrop (A) 3MiHM IUTBHOCTI MO BEPTHKAIHHOMY
npo¢ino opHoro mapy — 4%. Brnus B3aemonii paxtopiB AC g0piBHIOBAB
7%, a paxropiB AB 1 BC 6yB mene 1%.

Cepen nocnipkyBaHHX CIIOCOOIB OCHOBHOTO OOpPOOITKY IPYHTY, OpaHKa
CTBOpIOBaja J100pe po3MyIlIeHU BEpXHIN IIap, aje yUlUIbHIOBaJa IPYHT Ha
miATyXkHUX TouHax (30 cM), KUl MPOTATOM BEreTarlii B yMOBax IMOCYXH
CTaB 1€ TBEPAIIUM 1 IIepes] 30MpaHHaM cadiopy cTaHoBuB 29,1 kr/cm?,

JluckyBaHHSI HEJJOCTATHBO PO3IYIIYBAJIO CEPEIHIN 1 HUXKHIN MIapH, 110
301JIbIIIyE TBEPIICTh IPYHTY. BOHO NaBano MOBEpXHEBE PO3IYIICHHS, ajie
BK€ y (ha3y UBITIHHS IPYHT MOYMHAB YIIIJIBHIOBATHUCS, OCOOJMBO HIKYE
20 cm (19,4-24,5 xr/cm?). B kiHni Bereramii TBepAIiCTh y TIMOOKMX MIapax
Maibke cAraja KpUTUYHUX 3HA4€Hb IS POCTY KOpeHiB (28,6 kr/cm?).

TakuM YMHOM oOpaHKa 1 JUCKyBaHHS NPU3BOIWIM [0 YIIUIBHEHHS
TOPHU30HTIB IPYHTY HI>K4€ pOOOYHMX OpraHiB arperaris, 110 B yMOBaX MOCYyXHU
poOuyo iX TBEPAMMHM Ui NPOHUKHEHHS KOpEHIB cadiopy 1 MOpyLIyBayo
KalJIspHE TEpPEMIIEHHs BOJIOTM 3 HIDKHIX TOPU3OHTIB y BEpXHi, Ji€
3HAaXOJUTHCSI OCHOBHA Maca KOPEHEBOI CUCTEMH.

UwuzentoBaHHs 3a0e3mevyyBasio HaAWKpamuid 0ananc MK PO3MYIIEHHSM 1
BIJICYTHICTIO HaJMIpPHOTO YIIUIbHEHHS. BOHO mokpaliyBago piBHOMIPHICTh
PO3MYLICHHS, ajlé 3 YacoM IPYHT YIIUIBHIOETHCA, OCOOJMBO Y HUXKHIX
ropusoHTax. @opMyBaHHS MIUTEHOTO IIapy B1AOYBaIOCS MEHIN IHTEHCUBHO,
HIK TIPY OpaHIl ¥ HAaPHKIHLI BEreTaliifHoro ce30Hy Ha rimbuHi 30 cM ioro
TBepAicTh Oyna Halimenmono (23,5kr/cM?) y TOpIiBHSAHHI 3 IHIIMMH
JOCTITHUMU BapiaHTaMH.

B ymoBax mocyxu croci0 OCHOBHOTO OOpOOITKY IPYHTY mif caduiop
CYTT€BO BIUIMHYB 1 Ha 0ro BpoxkalHICTh (Tadi1. 3).

3. BB cnoco6iB 0CHOBHOT0 00pO0IiTKY HA BPOKANHICTD i
peHTa0eIbHICTh BUPOULYBAHHS ca(Iopy KPACWIBHOIO NpH WiHi 1 T
npoaykiii 27,3 Tuc. rpH

Oparika UuzemroBaHHs JluckyBaHHs
[TokazHuk (2527 cm) (25-27 om) (18-20 om)
(KOHTpPOJIb)
YpoxaitHicTb, T/Ta 0,93 1,01 0,74
BapTicTb Bpoxkaro, TUC. TpH/Ta 25,4 27,6 20,2
Burtpatu npu BUpOIITyBaHHS
BpOJKalo, THC. TPH/Ta 13,0 11,0 10,5
[TpuOyTOK, THC. IpH/Ta 12,4 16,6 9,7
PenrabenrpHicTb, % 48,8 60,1 48,0

3aBAgKN 30€peXKEHHIO CTPYKTYPH I'PYHTY 1 MOBUIBHOI BTPATH BOJIOTH
IPOTATOM BEreTaliiHOro Mepiony, YM3EMI0BaHHA Ha MUOUHY 25-27 cMm, K
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BapiaHT OCHOBHOT'O OOpOOITKY IPYHTY, Aaji0 3MOTy OTPUMATH BPOXKANHICTH
1,01 t/ra mpu pertabensHocTi 60%. Opanka 3a0e3mneumsia TPOXH HIKIY
BpoxkaitHicTh (0,93 T/ra), ane mo NMPUYHMHI BEIUKOI €HEPTOEMHOCTI ITHOTO
METOJly OCHOBHOTO OOpOOITKY TIpPYHTY, PEHTAOENbHICTh BHPOIILYBaHHS
cadiopy Oyna Ha piBHI 49%. Tak camo sik 1 pu auckyBanHi (48%), xoua
e cmocid OCHOBHOTO OOpOOITKY TIPYHTY 3a0e3leunB HaWHIKIY
BpoxaiHicth — 0,74 T/ra.

BuchoBku. B ymoBax nicoctenoBoi 30HM XapKiBChKOi 00JIacTi y
MOCYIUIMBUH MepioJl (3MEHILICHHS ONaiB y BereTaliiHui nepio 10 76 MM)
YU3ENIIOBAaHHSA € OUIbIl €(QEeKTUBHUM CIIOCOOOM OCHOBHOTO OOpOOITKY,
OCKUIbKM BOHO 3a0e3rnedye OUIbII PIBHOMIPHHUM PO3MOAUT Ta YTPUMAaHHS
BOJIOTH B TIPYHTI MPOTSITOM YChOTO CE30HY BHPOINYBaHHS cadiopy, IIO0
JIO3BOJIMJIO JOCATTH y JAochial ypoxkaitHocti 1,01 T/ra mpu HaWOIbLIIN
penTabenbHOCcTl 60%. 3acTOCyBaHHS TPaJAMIIIHOI OPAaHKH B TaKMX YMOBax
HE JIO3BOJIMJIO JOCSATHYTH THUX MOKa3HUKIB BPOXKAWHOCTI, SIKI € HAWBUIIIUMH
IpU JIOCTaTHHOMY BOJIOT03a0€3MEUYEeHHI. YPOKalHICTh cadiopy Mmicis
opanku ckjana 0,93 T/ra mpu BeIMKMX BUTpaTax, MO MPHU3BEIO [0
3HIDKEHHSI peHTabenbHOCTI 10 49%. JluckyBaHHS, SIK TMPHUIOM OCHOBHOTO
o0po0OITOKY TIpYyHTY, He 3a0e3nedye JOCTaTHhOI  MPOTYKTUBHOCTI
(ypoxaiinictb — 0,74 T/Ta) 1 HE pEKOMEHIYETHCS JJIsI BUPOLIYBaHHs cadiiopy
Ha YopHO3eMax XapKiBIIUHHU.
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Influence of main soil tillage methods on safflower yield in drought conditions
of the Forest-Step zone of Kharkiv region

Formulation of the problem. Safflower (Carthamus tinctorius L.) is an oilseed
crop characterized by high drought resistance and adaptability to arid climatic conditions.
In the forest-steppe zone of Ukraine, increased aridity and depletion of groundwater
reserves significantly limit its productivity. The choice of the main soil cultivation system
directly affects the hydrothermal properties of the soil and crop yields, but there is still
insufficient research in the conditions of the Kharkiv region.

The purpose of the research. The study aimed to assess the impact of different
tillage systems on soil water regime, growth, and yield formation of safflower under
conditions of typical black soils in Kharkiv region.

Research methods. The research was conducted at the Vidrodzhennia private
enterprise in the Krasnohrad district, where black soil with a humus content of 4.8-5.0%
and a neutral soil solution reaction prevail. The research was conducted in a grain-steam-
row crop rotation system, in which safflower was sown after winter wheat. The Dobrynya
variety of safflower was used in the experiment. The experiment was designed according
to the principle of systematic variation in accordance with methodological
recommendations. The studied variants of basic soil cultivation for safflower cultivation
were: plow plowing PLN-5-35 (control) and non-plow chisel cultivation AGR-1.7 to a
depth of 25-27 cm, as well as disc harrowing BDT-7 to a depth of 18-20 cm.

The growing season was characterized by abnormally high temperatures (+3.4°C
above the long-term average) and critically low precipitation (76 mm in April-September,
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which is 191 mm below normal). This led to a deficit of productive moisture and
increased soil compaction.

Research results. The results of the study showed that the moisture content of the
black soil varied depending on the phase of safflower development and the depth of the
arable layer. The upper horizon (0-10 cm) was most prone to drying out, while the lower
horizon (20-30 cm) retained moisture the longest. Plowing provided good conditions for
moisture accumulation in the spring, but in drought conditions, it contributed to rapid
drying of the upper layer and compaction of the subsoil horizon (up to 29.1 kg/cm?).
Chiseling, on the contrary, allowed for better moisture retention during the growing
season due to the absence of a plow pan and the preservation of capillary water
conductivity in the soil. Disc harrowing provided only superficial loosening, which led to
rapid moisture loss and critical compaction of deeper horizons (up to 28.6 kg/cm?).

The yield of safflower depended on the type of tillage: with chisel plowing, it was
1.01 t/ha, with plowing — 0.93 t/ha, and with disc harrowing — 0.74 t/ha. Economic
analysis showed that chisel plowing was the most profitable (60%), while plowing and
disc harrowing provided lower rates (49% and 48%, respectively). This is explained by
the optimal ratio between costs and yield levels with chisel plowing.

Conclusions. Thus, in the arid conditions of the forest-steppe zone of the Kharkiv
region, the most effective method of primary soil cultivation for safflower is chisel
plowing, which provides a better balance between moisture retention, soil loosening, and
structural stability, allowing for higher productivity and economic efficiency of
production.

Keywords: safflower, plowing, chisel plowing, disc harrowing, vyield, soil
moisture, soil hardness, drought, precipitation.



21SSN 2413-7642. JKYPHAJI « Pociunnuymeo, cenexyis i HACIHHUYmMeo, nio000804ieHuymeo i soepicannsny, 2025, sun. 1

CEJEKIIA
DOI
VIIK 633.854.78:631.527:631.524.8

B.B. AHTOHEeHKO, acTipaHT
Jlep>kaBHUM 610TEXHOMOTIYHHUM yHIBEpCHUTET, XapKiB, YKpaiHa

CEJIEKIIVHE MOJIINIIEHHSA AMAPAHTY

Y crarti BHCBITIEHO Cy4YacHI MIAXOAW JO CEJEKI[IHHOTO BIOCKOHAJICHHS
amapanTty (Amaranthus spp.) sik mepcrneKTUBHOI HIllIEBOI KYJIBTYpH, 31aTHOT 3a0€3MeYnTH
MIPOJIOBOJIBYY Ta (PYHKIIOHATBHY O€3MEeKy B yMOBaX IIOOQJIbHUX KIIMATHYHHX 3MiH.
Haeneno awnamiz mopdoiiorivaux, OiOXIMIYHMX Ta TEHETHYHHX O3HAK, IO MAaloTh
CEJIeKIIIIIHY MLIHHICTh, 30KpeMa BMICT Oi1Ka, Ji3WHY, CKBaJEHY, a TaKOXX IMOKa3HUKU
BpPOXKAHOCTI, aJaNTUBHOCTI Ta CTIMKOCTI A0 abioTmuHux crpeciB. OOroBopeHO
MEPCIIEKTUBY BUKOPUCTAHHSA O10TEXHOJIOTTYHUX METOIB, TAKUX SK MapKepHa CEeJeKIlis,
reHomHe penaryBanHs (CRISPR/Cas9), a Takox iHTerpaiisi iHO3eMHOTO TeHO(DOHTY st
MIJBUINCHHS aJaNTUBHOCTI Ta XapyoBOi I[IHHOCTI HOBUX coptiB. IIpencraBieHo
pe3yNbTaTH TIOJILOBUX JIOCHIDKCHb Ta TMOPIBHSUIBHY XapaKTEPHCTUKY COPTIB 3a
arpOHOMIYHUMH TMOKa3HUKaMu. HaronomeHno Ha mnoTpebdi MNOJANBIIOTO PO3BUTKY
TEeHETUYHUX PECypCiB, MOJEKYJISIPHOI celeKmii Ta arpoTeXHIYHOTO CYIPOBOIY
BUPOIIYBaHHS KYJIbTYpPU B PI3HUX arpoKIiMaTHYHUX 30HaX YKpaiHu. 3amporoHOBaHO
CTpaTerii TMO€IHAHHS TPAJUIIIMHUX 1 Cy4acCHMX METOIIB CeJIeKLii Ui CTBOPEHHS
BHUCOKOMNPOAYKTUBHUX, CTIMKMX Ta MOXHMBHO IIIHHUX COpPTIB aMapaHTy, 3JaTHHUX
e()eKTUBHO pearyBaTy Ha BUKIUKHA Cy4aCHOTO CITbCHKOTO TOCIIOIapPCTBA.

KurouoBi cioBa: amapaHT, cenekiis, HpPOAYKTHUBHICTb, abiOTM4HI CTpecH,
TEeHETUYH1 PECYPCH, COPTOBE PI3HOMAHITTS, O10TE€XHOJIOT11, aJalTUBHICTb.

Beryn. ¥V cyuacHux ymoBax rioOallbHMX 3MIiH KJIIMary, 3pOCTaHHS
HACEJICHHSI Ta OOMEXKEHHX PECYPCIB CLIbChKE TOCHOJAPCTBO CTUKAETHCS 3
BUKJIMKaMU 3a0€3MEUYeHHS MPOAOBOJIbUOI O€3MEeKU Ta MiJBUIICHHS SKOCTI
XapuoBUX MPOAYKTIB. Y 1[bOMY KOHTEKCTI 3pOCTa€ 1HTEpec M0
MAaJIOTIOIIMPEHUX KYJIBTYp, 30Kpema amapanty (Amaranthus spp.), skwuit
BUPI3HIETHCS BUCOKOIO TOKMBHOIO IIHHICTIO, 3/IaTHICTIO aIallTyBaTUCA 0
HECMPUSATIMBUX YMOB Ta 3HAYHUM CEJICKIIMHUM MOTEHITIaIoM [46].

AMapaHT — 11e OJJHOpIYHA POCIUHA 3 JOOpE PO3BUHEHOIO KOPEHEBOIO
CHUCTEMOIO, TIPSAMOCTOSYMM CTeOnoM, sike Moxe csaratu 150-250 cm
3aBBUIITKU, BEJMKUM JIUCTSIM (MOoBkKHUHA 10 20 cM), 1 XapaKTepHUM MIUTEHUM
CYLBITTSIM-BOJIOTTIO. Mop(hoOoTiyHl MOKa3HUKH, 30KpeMa BHCOTa POCIIHH,
TJI0IIA JTUCTKOBOI MOBEPXHI, JOBXKHWHA 1 Maca CyIBITTS, KIJIbKICTh HACIHHS 3
POCJIMHU, MAIOTh BEJIMKE 3HAYEHHS ISl OLIIHKUA MPOAYKTUBHOTO MOTEHINATY
coprtiB [48].

Hacinns amapanty — gapibne (miamerpom 1-1,5 MM), chepuunoi
dbopmu, 3 OJHUCKYUOIO TIOBEPXHEIO, 3a0apBJEHHS SIKOTO Bapiloe BiJ
KPEMOBOTO JI0 YOPHOT0. Y KOHTEKCTI CENEeKIIil BaXKIMBUMHU O3HAKAMU € Maca
1000 nHaciHWH, piBeHb OOCHWMAaHHS, NIUIBHICTH PO3MIIICHHS HACIHHSA ¥
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CYLBITTI, @ TAKOX CITIBBIJHOLICHHS M1 BEreTaTUBHOIO Ta T'€HEPATHUBHOIO
Macor pociunu [47].

HacinHst MICTUTh BHCOKOSKICHUH  OUTOK 13 30aj1aHCOBaHUM
aMIHOKHCIIOTHUM CKJIAJIOM, BKJIIOYAIOUW JII3UH Ta METIOHIH, IO PiIKO
3yCTpIYalOThCd B OCHOBHHUX 3€pHOBHX KyjibTypax [48]. Kpim Toro, 3epHO
Oaratre Ha XapyoBl BOJOKHA, AHTHOKCHUJAHTH, MIHEpaJld, BITaMIiHU Ta
010JIOT1YHO aKTHUBHI PEUOBHHH, 30KpeMa CKBaJIeH [47].

3aBasku  ¢ortocuntedy Tuny Cai, amMapaHT MPOSBISE BUCOKY
¢()eKTUBHICTh BUKOPUCTAHHS BOJIM Ta BIAHOCHY CTIMKICTh JIO MOCYXH, IO €
BXJIMBOIO IepeBaror0 B yMoBax 3MiH kiiMarty [15]. Ilpote cenekiiiina
poOoTa 3 aMapaHTOM 3HAYHO TOCTYIMAETHCSA 3a OOCATOM 1 pe3yJbTaTaMu
JTOCTIDKCHHSIM ~ TPAAMIIIHHUX KYJbTYp, 10 OOYMOBIIIOE HEOOXIAHICTH
aKTHBI3allli HAYKOBHX 3yCHJIb Y IbOMY HampsMi.

HaykoBii  akIeHTylOTh yBary Ha  BHBUYCHHI  T'€HETHYHOTO
PI3HOMAHITTS, BUSABICHHI LIHHUX aJIeNliB Ta po3poOLl METOAIB €PEeKTUBHOI
cenekiii. 30KpemMa, BUKOPUCTOBYIOThCA Taki TMIAXOIU SK MIKBHUIO0BA
riopuausariisi, MyTareHe3, MapKkepHa CeJIeKIIs Ta Cy4acHI Ol0TEXHOJIOTI4HI
incTpymenTH, Bkitoyaroun CRISPR/Cas-penaryBanns renomy [4].

B VYkpaini amapaHT  yCHIIIHO  BHUPONIIYETHCA B PI3HUX
arpoKJIIMaTUYHUX 30HAX, JIEMOHCTPYIOUM BHUCOKY aJalTHUBHICTh. 3a
pe3yibTaTaMu JOCHIKEeHb [45], BpOKalHICTh KyJIbTYPH Bapilo€ 3aJIeKHO
BiJl COPTY, arpOTEXHIKH, PIBHS MIHEPAJIbLHOTO >KUBJICHHA Ta MOP(HOJIOTTUYHUX
OCOOJIMBOCTEM, IO MIAKPECTIOE€ 3HAYEHHS KOMILJIEKCHOI OI[IHKUA COPTIB Y
MPOLIECT CENEeKIIIi.

Takum  4YMHOM,  CeJeKIiiHe  TOJIMNIIeHHS  aMapaHTy  Ha
NPOAYKTUBHICTh Ta SKICTb 3€pHAa 3 YpaxyBaHHSIM MOpP(OJOTTYHHUX
XapaKTEPUCTHK € BAXKIUBUM 1 TIEPCICKTUBHAM HAMPSIMOM CY4acHOI
arpapHol HayKH.

AHaJi3 ocTaHHIX A0oCaiIKeHb i mybJikaniii. Amapant (Amaranthus
SPp.) OCTaHHIMU pPOKAMH BHKJIWKA€ 3HAYHUNA HAYKOBUU I1HTEpEC duepe3
MOETHAHHA  BHUCOKOI  O10JIOTIYHOI  I[IHHOCTI  3€pHA, ajanTaiii 10
EeKCTpEMaJbHUX YMOB BHPOIIYBAHHS Ta TMEPCIEKTUB JUIsI  CTAJIOTO
3emsiepoOcTBa.  OcCTaHHI  JOCHIJKEHHS  BKa3ylOTh HA  BaXXJIMBICTh
KOMITJIEKCHOTO TIAXOQy JO CeJeKIii, M0 BKJIYAE SK TPaTUIliAHI
MOPQOJIOTIYUHI, TaK 1 MOJICKYJIIPHO-TEHETUYH1 METO/IH.

CrerTep pa3oM 3 KOJIETAaMHU PO3TJISHYJIH EBOJIIOIINHI acleKTH Ta
TeHEeTHYHI PECypCH aMapaHTy, aKIEHTYIOUHM Ha Ba)XKJIMBOCTI MOMYJISALIHHOTO
aHalmzy JuId celekmiHux nporpam [41, 42]. T'enotap Ta cHiBBaBTOPH
Bukopucrtanu [ISSR-mapkepu a1 OLIHKY T€HETUYHO1 PI3HOMAHITHOCTI, 11O €
BOKJIMBOIO TMEPEIYMOBOIO JIJIsi CEJICKIII BHCOKOMPOIYKTUBHUX TE€HOTHUITIB
[8]. Amnanoriudo, pgocmijpkeHHs Hryena miaTBepauiM — TeHETUYHY
BapiabeNbHICTh cepell B’eTHaMChKUX 3paskiB Amaranthus tricolor L., mro
BIJIKpUBAE TIEPCIEKTUBH IS BUBEIACHHS HOBHUX COPTIB 3 TIJBUIIEHOIO
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skicTio 3epHa [30].

Kymap 1 cmiBaBTOpHY CBOili OIUIAIOBIN pOOOTI CHCTEMAaTHU3yBajH
cy4acHi ceiekiiiHi miaxoau, BkmouHo 3 CRISPR/Cas-penaryBanusM, s
BJIOCKOHAJICHHSI arpOHOMIYHHUX O3HAaK aMapaHTy 30Cepeamivcs Ha Oiomaci
K CEJICKIIMHIN 1T, JOCHITUBIIM TPOJYKTHBHICT PAHHbOCTUTIUX 1
nisHpocTuruX rerotumniB [6, 18]. Capkep Ta Ob6a y cepii myOmikariid [37—
39] cucteMaTHYHO aHaJi3yBaJM MIHJIMBICTh, CIAJKOBICTh Ta KOPEJAIIHHI
3B’SI3KM MIDXK O3HaKaMH Yy OBOYEBHX (OpM amMapaHTy, IO TaKOoX Mae
3HAYEHHS JJIs1 3€pPHOBUX COPTIB.

Awmapant (Amaranthus spp.) BioMuii CBO€IO 3IaTHICTIO aAaNTyBaTHCS
70 HECHPUSITIMBUX YMOB CEpEIOBHINA, 30KpeMa 10 MOCYXH Ta 3aCOJICHHS
IpyHTIB. Ll TOnepaHTHICTE 0OOyMOBIIEHA MOEAHAHHAM MOP(POPI310J0TTHHUX
Ta MOJIEKYJSIPHUX MEXaHI3MIB, IO JIO3BOJSIIOTH POCIMHI 30epiraTtu
IPOAYKTUBHICTh B €KCTPEMAJIbHUX YMOBAX.

Jocnipkenns, mnposeneHi B Irami, mnokasamm, 1mo Amaranthus
hypochondriacus moske 30epiratu sIKiCTh 3¢pHa HaBiTh 332 YMOB 0OMEXEHOTO
3pOIICHHS] Ta IMIJBHUILEHOI COJOHOCTI BOAM, IO poOUTH HOTO
MEPCIEKTUBHOIO KYJIBTYPOIO IS BUPOLILYBaHHS B MapriHaJbHUX YMOBax
[35]. ¥V upomy mocCiiKEHHI BCTAHOBIJIEHO, IIO SIKICTh 3€pHA 3alldlIaliacs
CTaOUIbHOI0, HE3BAKAIOUM Ha PI3HI PEKUMH 3POIICHHS Ta PiBHI COJOHOCTI
BOJIU.

Ha wmonekynsippoMy piBHI, T€HH, TMOB’si3aHI 3 ajalTalli€lo o
a010TUYHUX CTPECIB, BIAIrPAIOTh KIOYOBY POJIb y TOJEPAHTHOCTI aMapaHTy.
Hanpuknazn, res AhDGR2, sikuit koaye Outok poanan DUF642, OyB 3HauHO
iHnykoBanuii 'y pociaumHax Amaranthus hypochondriacus mix BrumBoM
BOJHOTO Ae(IIHUTY Ta COJISTHOTO CTPECy, IO CBIAYUTH MPO WOTO y4acThb y
TOJIEPAHTHOCTI 10 a010TUYHUX cTpeciB [33].

Kpim TOro, nocmijkeHHd MOKa3ajdd, IO TPAHCT€HHI pPOCIMHU
Arabidopsis, siki excnpecyrotrs reH AtrTCP1 3 amapaHTy, J€MOHCTPYIOTb
MIJBUIICHY TOJEPAHTHICTh JI0 COJITHOTO CTpeCy, IO BKa3ye€ Ha TMOTEHITia
BUKOPUCTAHHS I[bOTO T'€HAa B CEJEKIIMHMX MporpaMax jsi MOKpaIeHHS
CTIAKOCTI1 10 a010THYHUX cTpeciB [22].

B Vxkpaini gocmipkeHHs aganTailii amapaHTy 10 ablOTHYHHX CTPECiB
TaK0X aKTUBHO MPOBOASTHCS.

ATpOTexHIYHI 3aX0AH, 30KpeMa 3aCTOCYBaHHS PI3HUX THUIIB JT0OpUB,
MalOTh CYTTEBHI BIIMB HAa BPOXKAMHICTh Ta SKICTh amMapaHTy. JlocmiKeHHs
MOKa3yloTh, 10 SIK OpraHiyHi, Tak 1 MiHepajbHI JOOpPHMBAa MOXXYTh 3HAYHO
MOKPAIIUTH arpOHOMIYH1 TOKA3HUKHU COPTIB.

KyHeHe Ta cmiBBaBTOPM BCTAHOBWJIM, IO BHECEHHS SK OpPTraHIYHUX
(20—40 1/ra raor), Tak i MinepabHuX 100puB (100—150 xr/ra NPK) cripusie
3HAYHOMY MIJBHMIIEHHIO pocTy Ta BpoxkaiiHocti Amaranthus hybridus,
npudoMy egekt OyB noi0HUM y 000X BapiaHTiB [21].

Matmona 3 KojJeramu AOCHTIKYBaJd BIUIMB PI3HUX J03 a30THUX
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noOpuB 1 BUSBWJIM, IO iX 3actocyBaHHs 1m0 150 kr/ra migBuiye
BPOXKaWHICTh JIMCTS amMapaHTy Ta BMICT Oul1Ka, MpU I[bOMY MiHepajbHi
no0pHBa J1aBajii BUILLY CyXy PEYOBHHY 1 OUTOK, HI’K opraHiuHi [27].

AxXman Ta CHIBaBTOPT TMPOBENIM TOPIBHSUIBHY OIIHKY BILTUBY
OpraHIvYHUX (KYpsSYMM TOCHiJ, THI) 1 MiHEpaJIbHUX (CEYOBMHA) TOOPHUB Ha
pict Amaranthus dubius. MinepanpHi J0OpHBa IMOKa3aiu Kpall pe3yIbTaTh
1010 TIPUPOCTY O10MacH Ta KIJILKOCT1 JIMCTKIB [3].

Aliosiesie BCTaHOBHUB, IO OoNTUMaibHa go03a azory (100-200 kr/ra)
3HAaYyHO MmiaBHIye BposkaiHicTe A. hybridus i A. hypochondriacus. Jlns
A. hybridus Bona mocsirana 75% npupocTy BpoKaro JIUCTs [5].

Hocnimkennss bpeccani 3 kojeramu mokasajd, IO 3aCTOCYBAaHHS
JTOOpUB HE JIMIIE MiJABUILYBAJIO BpoXKal, aje i 30UIbIIyBaJIO BMICT OLIKa B
3epHI TPHOX BHJIIB amapaHTy, ocodauBo B A. caudatus, xoua 3miHa SKOCTI
Oiyka OyJia He3HAYHOIO [7].

CenekuiiiHa poOoTa 3 aMapaHTOM B YKpaiHl cOpsiMOBaHa Ha
CTBOPEHHSI BUCOKOIPOJYKTUBHHUX COPTIB 13 MOKPAIEHUMHU arpOHOMIYHUMU
Ta SIKICHUIMH XapaKTepUCTUKAMM 3€pHA. 30KpeMa, COpTU XapKiBCbKUHU 1,
Jlepa Ta AunTek AEMOHCTPYIOTh BUCOKUU BMicT Ounka (20,2-24,9%) Ta
nizuny (0,85-0,91%), mo poOUTh iX MEpPCIEeKTUBHUMHU JIsi Xap4yOBOIO
BUKOpHUCTaHHA [45].

VYKpaiHChbKI HAYKOBIIl MNPUAUISIIOTh 3HAYHY YBary amapaHry sK
MEPCHEKTUBHIN KyJIbTYpl JUIsi BUPOIIYBAaHHA B yMOBaxX 3MIH KIiMarTy.
Baromuii BHecok y 1o rany3b 3poowmu T.1. Tomiiit Ta i konern.

lommiit T.I. gocnimpkyBaia arpoeKoJIOTiuHI Ta arpoTeXHIYHI OCHOBH
BUPOILYBaHHsS amapaHTy B ymoBax JliBoOepexHoro Jlicocrenmy Ykpainu.
Bona o0rpyHTyBaia 1OUUIBHICTh BBEACHHS 111€1 KYJIBTYPHU B CIBO3MIHHU. [9].

VY nomanpmux MyOdiKamisix po3MIsSAaloThCs CEJEKIIAHI acCIeKTH,
30KpemMa J1001p COpTiB 3 BUCOKUM BMICTOM OLJIKa, CTIMKICTIO O TIOCYXH Ta
aJanTUBHICTIO JIO YMOB BHpOIIyBaHHS. Byno 1oBeneHO, 110 COpPTH 3a
CIOPUATIMBUX YMOB 3a0e3medyroTh BpokaiiHicTh Ha piBHI 3,0-3,4 T/ra
3epHa [12].

Takox crinpbHO 3 ['yIKOBCHKOIO MPOBENCHO E€KCIEPUMEHTH, B SKUX
BUBYAJIM BIUIMB CTPOKIB CIBOM Ta CMocoOiB BHUCIBY Ha (opmMyBaHHS
MPOIYKTUBHOCTI aMapaHTy. BCTaHOBIEHO, MO HAWBHUIY MPOIYKTHUBHICTH
3a0e3medyBaid TIOCIBH B TMEpHIid  JeKaal TpaBHS  IIUPOKOPSTHUAM
criocobom [13].

JlocnmDKeHHsT IMX HAyKOBIIIB € OCHOBOIO it (popMyBaHHS
HaIllOHAIBHUX CENEKLIMHUX MporpaMm, COpsIMOBAaHUX HA CTBOPEHHS COPTIB
aMapaHTy 3 IMiJBUIICHUM BMICTOM O17Ka, CTaOUIbHOI BPOXKAWHICTIO Ta
aJlanTallero 0 yMOB MOCYIUIMBUX PET10HIB Y KpaiHU.

Sx 3a3Havatorb Tupyca Ta JluxouBop copT XapkiBChkuii 1
3a0e3rneuyBaB HaWBUILy BpokaiiHicTh 3epHa (m0 4,03 T1/ra) B ymoBax
3axiguoro Jlicocreny Ykpainu [45].
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VY nocnimkenHsx fienka O0yno BUBUEHO BIUIMB riporento MaxiMarin
Ha TPOAYKTUBHICTH copTiB XapkiBcbkuii 1, ['emioc Ta CeM. 3acTocyBaHHS
TIApOTENI0  COPUATO MiJBUIICHHIO BPOXAMHOCTI 3€JI€HOi Macu Ta
MOKPAIIEHHIO SIKOCTI 3€pHa, IO CBIAYUTH MpO €(PEeKTUBHICTH I1HTErpaiii
CEJICKIIIMHUX Ta arpOTEXHIYHUX 3aXO0/iB [48].

TakuM 4YWHOM, CeJeKIliiHe TOJIIMIICHHS aMapaHTy B YKpaiHi €
KOMILJIEKCHUM 1 0araTOBEKTOPHHUM, OXOIUTIOIOYM $IK aJanTaliio 10 YMOB
BUPOIIYBaHHs, TaK 1 (JOpMyBaHHsI MOKPAIEHUX MOKA3HUKIB MPOTyKTUBHOCTI
Ta SIKOCTI1 3€pHA Y KOMIUIEKCI 3 arpOTEXHIYHUMU 3aXO0/IaMH.

Marepiaau i meroam aociaigxkeHb. Ilim vac MmiATOTOBKH CTaTTI
BUKOPHCTAHO JDKepena 3 BIJKPUTUM JIOCTYIIOM, BKIIOYHO 3 HAyKOBHUMH
CTaTTAMU, MOHOTpadisiMH, a TaKOX pe3yJIbTaTaMH EKCIePUMEHTAIbHUX
JOCIIIIKEHb, OIMYyOJIIKOBAaHMX Yy MDKHApoJHUX Oa3zax manux. /[lo aHamzy
BKJIIOYEHO PEIEH30BaHl MyOJiKalii, 110 BHCBITJIIOIOTh PE3YJIbTaTH
JOCIIIJIKEHb 3 CEJEKIi, arpOTEXHIKH Ta OLIHKUA SKOCTI 3€pHA aMapaHTy.
OCHOBHUM KpHUTEpIEM BIOOOpPY JpKeped Oyiu: HasBHICTh BIIKPUTOTO
JOCTYyIly, HayKoBa ILIHHICTb, peleH3yBaHHs. IlepeBary HamaBanu
nmyOJiKaIisiM OCTaHHIX JECSATHU POKIB, Y SKUX PO3MVISIHYTO Cy4acHI METOAU
CEJIEKIIIT Ta arpOTEXHIYHOTO BJIOCKOHATICHHS KYJIbTYPH aMapaHTy.

Jist  aHamizy JiiTepaTypd 3acTOCOBAaHO CHUCTEMATHYHUM  IMiJIXIA:
BU3HAYCHHS KJIIOYOBUX TEM, MOPIBHSHHS METOJIB OIIIHKH BpOXKAHOCTI,
SKOCT1 Ta CTalOlJILHOCTI COpPTIB. BUBUANMCA SIK TIOJIbOBI €KCIIEPUMEHTH, TaK 1
pe3yabTaTh 010XIMIYHHMX Ta MOJIEKYISIPHO-TCHETUIHUX JTOCIIIKEHb.

PesyabTatn gocaigkeHb Ta  ix  oOroBopeHHsi. CenekiiitHi
JOCIIIJKEHHSI aMapaHTy CHPSAMOBAaHI Ha BUPIMIEHHS KUIBKOX Ba)KIMBUX
arpOHOMIYHHUX 1 XapyoBUX 3aBllaHb, [0 BKJIIOYAIOTh I1JBUILICHHS
BPOXKAMHOCTI, TOJIMUIEHHS SKOCTI 3€pHa, 3a0e3MeyeHHs CTIHKOCTI /0
CTpPECIB Ta BOPOBAKEHHS CYyYaCHUX TEXHOJIOT1N CEIEeKLIIi.

OpgHuM 13 TPOBIIHUX HAMpPSIMKIB € TMIJBUILEHHA BpPOXAWHOCTI Ta
aJanTUBHOCTI COPTIB. 3aBISKW 3HAYHIM TEHETHUYHINH PI3HOMAaHITHOCTI,
JOCTYIIHIM cepeji ICHYIYMX BHJIIB aMapaHTy, 3'SBIAIOTHCA IIUPOKI
MO>KJIMBOCTI JIJII BUBEJIEHHS COPTIB, aJIallTOBAHUX JI0 PI3HUX KIIMATHYHHUX
yMOB. JlOCHi)KEHHSI CBIYaTh MPO YCIIIIHE BUKOPUCTAHHSA (HDEHOTUIOBUX
BiZIOOPIB JUIs JOCSATHEHHS BHCOKOT BPOXKAHHOCTI y pi3HUX perioHax [15, 16].

Jlpyrum HampsiMKOM € TIOJIIIIIEHHS Xap4oBOi SIKOCTI 3€pHA, 30KpemMa
BMICTy OlfKa, JI3UHY, Kajbllilo, 3aiiza Ta HuHKY. CyyacHl CeJeKiiHi
porpaMu CIIPSIMOBaHI Ha CTBOPEHHSI COPTIB 3 BUILIUM BMICTOM TMOKUBHUX
PCUOBHH Ta 3HIDKCHUM PIBHEM aHTUHYTpieHTIB [20, 25].

BaximuBuMm 3aBIaHHIM TaKO0XK € MIIBUIIEHHS CTIMKOCTI O a010THYHUX
Ta OIOTMYHUX CTPECIB, TAKUX SIK MOCYXa, 3aCOJEHICTh I'PYHTIB, XBOPOOH 1
mKiAHUKA. Po3poOka COpTIB 3 BUCOKOKO CTIMKICTIO J103BOJISIE 3a0€3MEUUTH
CTaOUIbHY IPOYKTUBHICTh HaBITh 32 HECIIPUATIUBUX YMOB [17].

[Ile omHUM Ba)XJIMBUM HAMPSMOM € BUKOPUCTAHHS 010TEXHOJOTIYHUX
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METO/IIB, TAKUX SIK MOJIEKYJIIpHA MapKepHa CEJIeKIIisl, TCHOMHA CEJEKI[is Ta
penaryBaHHs TreHOMY. BOHU J03BOJNSIIOTH CKOPOTUTH 4Yac CENEKLIHHOTO
IIPOIIECy Ta TOYHIIIIe BUBOJAWTH COPTH 3 OakaHUMU o3Hakamu [20, 41, 42].

Hapemti, y4actb ¢QepMepiB y CeNeKIiHUX Mporpamax CIpHsE
MPAaKTUYHOMY BIIPOBA/DKEHHIO PE3yNbTaTiB Ha MicIX. Takuil Mmiaxif
JO3BOJISIE  aJlaliTyBaTH COPTU  BIAMOBIAHO JI0 JIOKAJBHUX  MOTpPEO,
M1JBUIIYIOYH X TPUUHATHICTH Ta €(EKTUBHICTh Y pealbHUX TOCIOIAPCHKUX
ymoBax [31].

CenekiiiiHi TEXHOJIOT1l, IO 3aCTOCOBYIOThCS JIO AaMapaHrty,
B1JI3HAYAIOTHCS BEJIMKOIO BapiaTUBHICTIO. KillouoBMMH HampsiMaMu Cy4acHOi
CeNlleKlii €  TpaauuiiHui  (EeHOTUNOBUH  BIAOIp,  BIPOBAIKCHHS
010TEeXHOJIONYHHUX METO/IB Ta reHoMHa cenekiris [37, 38].

Tpanuuiiina cenekuis 0Oa3yeTbcsi Ha Oararopa3oBoMy  BinOopi
Hallkpamux (opM 3a O3HaKaMH BpPOXKAaHOCTI1, SKOCTI 3€pHa, CTIMKOCTI 10
CTpeciB Ta ajanTtuBHOCTI. B VYkpaiHi 11 miaxoau  aKTUBHO
BUKOPHCTOBYIOTHCS Y HAyKOBHUX YCTaHOBax, 30KpemMa B JlepkaBHOMY
010TEXHOJIOTTYHOMY YHIBEPCUTETI, JIe¢ OyJO CTBOPEHO HM3KY BITUM3HSHUX
COPTIB aMapaHTy, TaKUX K XapkiBchkuii-1, Jlepa, Yaprpa [2]. 3a cmoBamu
YKpPaiHChKUX  JIOCHIJIHUKIB, caMe TpaJMIliiiHa CeJeKIisd Ja€ 3MOry
aJanTyBaTU COPTH JIO KOHKPETHHUX KIIMAaTUYHUX 30H Ta 3a0e3MeYuTH
CTaOLIbHY BpOXKaHICTh Y BUpOOHMIITBI [9, 11].

biotexnosoriss B ceJekiii aMapaHTy OXOIUIIOE MOJIEKYJISIPHO-
TeHETHYHI MapKepH, 1HIyKOBAaHWN MyTareHe3, T€HETHYHY TpaHCHOpMAIIiio
Ta TEHOMHE penaryBaHHsi. Hampukiian, BUKOPUCTaHHS MapKEpPHOI CENeKIIil
JIO3BOJISE€ BiAIOpaTH I'€HOTUIIH 3 BUCOKUM BMICTOM Oljika ab0 aJanTUBHUMU
o3HaKaMu 0e3 HeoOXiqHOCTI OaraTopidyHKMX MoJaLoBHUX Aociiais [20].

'eHoMHa cenekiisi € HOBITHIM HampsMoM, SKUH 0Oa3yeTbcs Ha
MPOTHO3YBAaHHI I[IHHOCTI TEHOTUMIY 3a JOMOMOIOI0 IOBHOT€HOMHOI'O
npodinto. Takuii miaXia 103BOJISIE TPUIIBUIAIIUTH CEIEKIIMHUMN TTpoliec y 2—
3 pa3u. Sk cBiguaTh pe3yabTaTH JAOCIIKEHb [41, 42], BOpoBaKEeHHS IILOTO
METOJy B CEJIEKI[i0 aMapaHTy JIa€ 3MOTY JIOCATTH BHUIIOI TOYHOCTI y J00O0pi
O3HAaK, 110 € CKJIAJIHUMHU 32 CBOEIO CIMAJKOBICTIO. TaKMM YHMHOM, MOETHAHHS
TPAOUIIMHMX 1 CY4YaCHMX METOMIB CEJCKIi JI03BOJISE CTBOPIOBATH
BHUCOKOIIPOJIYKTHUBHI, CTIHKI Ta SKICHI COPTH aMapaHTy, sIKi BIJMOBIAAIOThH
BUKJIMKaM CyYaCHOTO CITLCHKOTO TOCTIOIAPCTBRA.

VY pe3ynbTaTi AOCHIKEHb YKPAaiHCHKMX HAYKOBIIIB OYJ0 BH3HAUYEHO
HU3KY COpPTIB amapaHTy, SKI JEeMOHCTPYIOTb BHCOKI IOKa3HUKHU
BPOXKAMHOCTI, SIKOCTI 3€pHa Ta aJalTHUBHOCTI 10 YMOB BHUPOIIYBaHHS B
Yxpaini (Tab:. 1).
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1. ITopiBHSIIbHA XapaKTEePUCTUKA COPTIB aMapaHTy 32 OCHOBHUMH
rocnoIapCcbKUMHU 03HAKAMH

E (B¢ § Tt a = S( = S( =
588 | B | 5| EEliEg iis
o = = 5.8 © o < = £ S =sg| 5
COpT Q = H B2 =z = o~ S o~ S i~ ; 5 = = 5
25| 583 27| £ | EE|=2¢ =8¢
S| @ E z i Sg |58 | 56
i(apKIBC"K““ 160 120 24.9 8.0 5,0 9 9
VibTpa 140 85 220 5.0 25 9 9
CryneHTChKHI 125 125 18,6 4.0 3,0 9 9
Jlepa 200 110 20,6 9.0 4,0 9 8

Copt amapanTy XapkiBChbKHM 1 CTBOPEHO NUISIXOM 1HJIMBIAYaJIbHOTO
nobopy 3 momynsamii  Amaranthus hypochondriacus y XapkiBcbkomy
HalllOHAJIbHOMY arpapHoMmy yHiBepcuteTi iM. B.B. JlokyuaeBa (HMHI
Jlep:xaBHUIT O10TEXHOJIOTIYHMIM YHIBEPCHUTET) IiJi KEPIBHULTBOM JOKTOpA
cuibchkorocnogapebkux Hayk TerstHu IBaniBHu [Nommiit [11]. 3 2001 poky
COPT BHECEHO 10 JlepKaBHOTO pEECTPY COPTIB pOCIWH YKpaiHH SK
Jikapchkuii [43].

Pocnunu nporo copty maroTh BUcCOTy 10 160 cM, 3eneHe ctebio Ta
JUCTS, a TaKO KOMITAKTHY OuTy BoJIOTh 110 60 cM 3aBnoBxkku. Hacinus
npioue, 6ine, maca 1000 HacinuH ctaHoBuTh 0,65 T, BMICT omii — 110 8%.
Bererariiinuii nepion TpuBae Onu3zbko 120 pgHiB. 3aBASKM KOpEHEBId
CUCTEMI, SIKa cArae A0 7 M y TNIMOUHY, POCIMHH XapaKTepU3yIOThCS BUCOKOIO
nocyxocTikikictio [11,34].

OCHOBHY IIHHICTb COPTY BHU3HA4a€ BHUCOKMH BMICT OuIKa — 110
24,9%, a Takox mi3uny — 10 0,91% [23]. Kpim TOro, 3epHO MICTUTH 3HAUYHY
KUIBKICTh HE3aMIHHUX aMIHOKHUCJIOT — TPEOH1H, TpUNTO(daH, 130JIeHIIHH, 1110
3a0e3Mnedye BUCOKY Xap4yoOBY LIIHHICTh COPTY. 3a pe3yjbTaTaMu JIOCHIIKEHb,
OUIOK amapaHTy 3a aMIHOKHCIOTHHUM CKJIaJJoM HaOIMKAe€ThCd /10
ineanpHOrO [29].

Omist HaciHHs XapkiBchbkuii 1 Oarata Ha CKBaJieH, TOKodepod,
ditocTeponn Ta iHIII O10JIOTIYHO aKTUBHI peuoBUHU. [[i KOMIOHEHTH
3YMOBJIIOIOTH 11 MEPCHEKTUBHICTH MJIsi 3aCTOCYBaHHS Yy dapMaleBTUIHIN
MPOMHUCIIOBOCTI, 30KpeMa i MPOIIAKTUKU IYKPOBOTO J1a0eTy IPyroro
THUITy Ta BUPA3KOBOi XBopooOu [43].

Copt VYapTpa Oyno CTBOpEeHO B XapKiBCBKOMY HaIl[lOHAJILHOMY
arpapHoMy yHiBepcuteti iM. B.B. JlokyuaeBa (Huni JABTY) musixom
XIMIYHOTO MyTareHesy, IO MIATBEPIKYETbCS B PpoOOTAX YKPATHCHKUX
BucHux [12]. Bim wHamexute g0 Bumy Amaranthus hybridus i
XapaKTepU3yeThCsl PAaHHBLOCTUTIIICTIO, 3 BereTaliiHumM nepiogom 70-90 nHiB
3aJIeXHO BiJ perioHy BupoinyBanss [11].
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Pocnunu copty nocsiratots Bucotu 120-150 cm, MaroTh CBITIIO-3€/IeHE
ctebmo Tta muctsa. CymnBITTS — >KOBTO-KOPUYHEBA BOJIOTH JOBXKHHOKO JI0
70 cm. Hacinns Oinme, npiOHE, HE CXWJIBHE 1O OOCHITAHHS, IO IOJIETIIYE
MexaHi30BaHe 30upaHHs Bpoxkato [12].

CopT CTIMKUI 10 BUIATaHHS Ta 00CUIIaHHS, 1110 3a0e31euye cTablIbHy
BpOXKaHICTh. BIiH pEeKOMEHIOBaHUW [JIi BHUPOIIYBAHHS B  PI3HHUX
arpoKJIIMaTHYHUX 30HaX YKpaiHnu, Bkirouarouu Ilomiccs, Jlicoctenm Ta
Cren [12].

BwmicT omnii B HaciHHI copTy YibTpa CTaHOBUTH 10 8%, 110 pOOUTH
HOT0 MEepCHeKTUBHUM JIJIi BUKOPUCTAHHA B Xap4yoBiil Ta ¢apmalneBTUYHIN
npoMUCIOBOCTI [12]. 3epHO MIMPOKO BUKOPUCTOBYETHCS I BUPOOHUIITBA
KpyH, OOpOIlHAa, MakapoOHHHX BHUpPOOIB, a TakKOX Yy KOHIUTEPCHKIN
IPOMHUCIIOBOCTI.

HocmimpxkenHsi, npoBeAeHl B JIbBIBCBKOMY — HalllOHAJIBHOMY
YHIBEPCUTETI MPHUPOAOKOPUCTYBAHHS, MOKa3aId, IO COPT YJIbTpa Mae
BUCOTY pociuH 162 cM, Bary onHi€l pociauHu 267 T, KUIbKICTh POCIUH Ha M?
— 18 mT., ypoxaiiHicTh 3ei1eHoi macu — 48 T/ra [44, 45]. i noka3HuKH
CBIYaTh MPO HOro ePEeKTUBHICTH K CUJIEPAITBHOI KYJIbTYPH.

Copt CTyIeHTChKUH € OJHUM 3 TEPCIEKTUBHHUX COPTIB aMapaHTy,
SAKUW JIEMOHCTPYE CTaOUIbHY BpOXAWHICTh Ta aJalTHUBHICTH J0 YMOB
BUPOIIYyBaHHS B YKpaini. JlocimipkeHHS TOKaszald, IO Ieil copT Mae
BUCOKHMM BMICT OlfKa Ta IHIIMX TOXHMBHHX PEUYOBHH, IO POOUTH HOrO
NpUBAOIMBUM  JUIS  TOJAIBIIOTO  BUKOPUCTAHHS Y  CENEKIIHHHUX
nporpamax [45]. Copt Oyi0 cTBOpeHO B XapKiBCbKOMY HaIllOHAJIBHOMY
arpapHoMy yHiBepcutTeTi iM. B.B. JlokyyaeBa NUISIXOM 1HAWBIAYaJbHOTO
nobopy 13 3paska Amaranthus hypochondriacus K-1267 [12]. ¥ 2009 porti
1oro Oyno 3apeecTpoBaHO B Jlep:kaBHOMY peeCTpl COPTIB POCIMH Y KpaiHU.
CopT HaJNEeXUTh 10 CEPENHBOMI3HBOI TPYNH CTUIJIOCTI 3 BEreTALIHUM
nepiogom OJu3bKo 125 nHiB.

Pocnunu nocsraroTh BUCOTH 10 125 M, MaroTh pyje CTe010 Ta 3eIeHe
JUCTS 3 pyaumu Tpoxuiakamu. CymBITTS — KOMIIAKTHA pPyJa BOJOTH
noBxnHOI0 70 40 cm. Hacinus Oine, maca 1000 wacinna ctaHoButh 0,8 T.
CopT XapaKTepU3y€eTbCS BHUCOKOIO CTIHKICTIO JI0 BUJISATAHHS Ta OOCHITaHHS
(9 6amiB) [43].

3a pesynbTatamM JOCIHIIKEHb, MPOBEJACHUX HA JOCTIAHOMY IO
JlepxaBHOTrO  O10TEXHOJIOTIYHOTO  YHIBEpCUTETY, copT CTyIeHTCbKUI
MPOJIEMOHCTPYBAaB BUCOKHMM  aJalTUBHUKA TOTEHINAT Ta CTaOlIbHY
BpOXKaHICTh y cXxiaHiM wyacTuHi JliBoOepexxHoro Jlicocteny VYkpaiHu.
3okpeMa, BMICT OiJIka B HACIHHI CTaHOBUTH 18,6%, a BpoXKalHICTh HACIHHS
— 10 30 u/ra [10].

CopT peKOMEHIOBaHM i1 BUPOIIYBaHHS B arpOKIIMaTHUYHUX 30HAX
[Tomicces, Jlicocreny Ta Cteny YkpaiHu. 3aBIsKd BUCOKOMY BMICTY OlKa Ta
CTIHKOCTI O HECTIPUATIUBUX yMOB, cOPT CTYyACHTCHKUN € MEePCIEKTUBHUM



21SSN 2413-7642. JKYPHAJI « Pociunnuymeo, cenexyis i HACIHHUYmMeo, nio000804ieHuymeo i soepicannsny, 2025, sun. 1

JUTSL BAKOPUCTAHHS B XapuoBiit Ta kopMoBiil mpomucioBocTi [12]. Copt Jlepa
Oyno cTBOpeHO B XapKiBCHKOMY HAIllOHAIBHOMY arpapHOMY YHIBEPCHUTETI
iMm. B.B. [loxyuaeBa (HuHi JlepkaBHHI O10TEXHOJOTIYHUN YHIBEPCHUTET)
NIUISIXOM IHIUBigyanpHOTO 1000py 3paska Amaranthus hypochondriacus
K-14. ¥V 2002 poui copt Oyno 3aHeceHO A0 Jlep>kaBHOroO peecTpy COPTiB
pocnuH Ykpainu [12]. Pocaunu copty Jlepa gocsrators Bucotu 170-220 cm.
Crebn0 3ereHe, JUCTS 3€J€HE 3 YEPBOHUMH NpoxuikaMu. CyuBiTTsS —
KOMITaKTHAa Y€pBOHA BOJIOTH JOBKHHOIO 10 54 cMm. Hacinus 6i1e, maca 1000
HaciHUH cTaHoBUTH 0,7 T. CopT XapaKTepu3yeTbCsi BUCOKOIO CTIUKICTIO /10
BUJIsITaHHs Ta oocumnanns [10].

Bereramiitauii nepiog craHoButh 105-110 nuiB. CopT mMae BHUCOKY
BpOKaWHICTh: HAaCIHHS — 110 4 T/ra, 3en1eHa mMaca — 10 150 T/ra, Takox
B1/I3HAYAETHCS BUCOKUM BMIicTOM Oinika (10 24,9%), nizuny (0,85-0,91%), ta
oJtii — 8-10% 1110 poOUTH HOro IIHHUM JUIsl Xap4OBOi MPOMHUCIOBOCTI [23].
Jlepa pexoMeHAOBaHHWI 11 BHUPOIIyBaHHS B arpoKIIMaTHYHHX 30HAX
Jlicoctemny, [omiccs Ta Creny Ykpainu [12] (puc. 1).
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Puc. 1. [TopiBHAHHS BpOXKaHHOCTI COPTIB aMapaHTy
yKpaiHCchKoi cenekitii [12]

Ha cporonni B YkpaiHi nepeBaxaroTh BITYM3HSIHI COPTH aMapaHry, a
1HO3eMH1 3aiiMaroTh Jumie Onu3bko 5% puHKy. Ilpore neski 3apyOixkHi
COPTH MarOTh 3HAYHUM MOTEHI[aN JJIsi BUKOPHUCTAHHS B CEJEKLIHHUX
mporpamax, CIpsSMOBAaHMX Ha MIJABUINCHHS BPOXKAMHOCTI, BMICTY OJii Ta
ajanTaii 0 pi3HUX KJIIMaTUYHUX YMOB.

[HO3eMHI cOpTM amapaHTy CTaHOBJATh 3HAYHUN 1HTEpec JUIs
CeJNICKIIIHHOT  Hayku B YKpaiHi, OCKIIbKM  XapaKTepU3YIOThCS
PI3HOMaHITHICTIO MOP(}OIOTIYHUX, O10XIMIYHHUX Ta arPOHOMIYHUX O3HAK, IO
MOXYTh OYyTH IL[IHHUMHU MpPU CTBOPEHHI HOBUX BHCOKOINPOAYKTHBHUX 1
aJanTOBaHUX COPTIB. 30Kpema, TiOpUAM aMEpPUKAHCHKOI  CeJIeKIil
Amaranthus cruentus Ta Amaranthus hypochondriacus Bimomi cBo€rO
BHCOKOIO BPOXaNHICTIO, @ TAKOK BUCOKHUM BMICTOM OJ1ii Ta O11ka [40].
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JocmimkenHss nokazanu, mo coptu 3 LlentpansHoi Ta IliBmenHoi
Awmepuku, ocoomuBo Amaranthus caudatus, MaroTh BHIly aHTHOKCHIAHTHY
aKTUBHICTh, IO TIOSICHIOETHCS BUCOKHUM BMICTOM (DEHOJBHHUX CIOJYK,
CKBaJIeHY, TokodepoiB Ta ¢haaBoHoimiB. 111 XapakTepucTUku € HaI3BUYAMHO
BOKJIMBUMHU JUIsI pO3POOKH COPTIB 3 MOKPAIIECHOIO XapyOBOKO I[IHHICTIO Ta
CTIHKICTIO 10 O10TMYHHUX CTpeciB [26].

3alydeHHs TaKMX COPTIB JI0 CeJeKIIMHOro mpouecy B YKpaiHi
JTIO3BOJIUTH HE JIMIIE MiABUIIMTH F€HETUYHY PI3HOMAHITHICTh, & i CTBOPUTHU
COpTH, OUIBIN CTIMKI A0 KIIMaTHYHUX 3MiH. KpiMm TOro, mi copTtu
JEMOHCTPYIOTh BHCOKY aJalTUBHICTh, 110 € BHUPIINIAJLHUM YUHHUKOM IS
cTa0lIbHOTO BUPOOHHUIITBA B YMOBAaX KIIIMAaTHYHUX KOJIHMBaHb [26, 40].

CopTu amapaHTy, pO3IJISIHYTI B JaHOMY JOCHIIIKEHHI — XapKiBChbKUM-
1, Yaprpa, Ctynenrcekuil Ta Jlepa, MarOTh CyTT€BE 3HAYEHHS SIK JDKEpena
I[IHHUX TOCMOJIAPChKUX O3HAK Yy CEJEKIIl KyJbTYypHu Ha MPOAYKTUBHICTH Ta
SIKICTB 3epHa (puc. 2).
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Puc. 2. Bumicr 0inka Ta J1i3UHY B IOCIIPKyBaHHUX copTax [23, 24]

KosxeHn 13 HuX BoJiofie crnenuiuHUMH MepeBaraMmu, 1o J03BOJISIOTh
BUKOPUCTOBYBATH iX y SIKOCTI OaThKIBCHKHX (POpM 200 BUX1THOTO MaTepiaity
y mporpaMax riopuau3ariii.

Copt XapkiBchkuii 1 € 0JHUM 13 HaWO1IBIIT BUBUCHUX 1 CTAOUTHHUX 32
ArPOHOMIYHHMH XapakTepHcTHKaMu. Moro Bucoka BpoxaiiHicTs (10 5 T/ra),
BMicT OuUtka (1o 24,9%) Ta mizuny (mo 0,91%) poOnsTh HOTO iAcaIbHUM
JIOHOPOM JUTS TTiIBUIIICHHST Xap4oBOT IIIHHOCTI 3¢pHa B HOBUX copTax [23].

Copt YnbTpa Mae KOpoTKuid BeretauiitHuii nepion (80—-95 nHiB), 1o
3a0e3rnedye MOMIIMBICT BHUPOIIYBaHHS KyJbTypH B YMOBax KOPOTKOTO
TEIyIoro mepiogy abo SAK MOBTOPHOI KyiabTypu. BiHn Moxe Oytu
BUKOPUCTAHUN  SIK  JDKEpeNo  PaHHBOCTUIJIOCTI Ta  CTIMKOCTI /10
BuisiranHst [12].

Copt CTyneHTChKHIM BII3HAYAEThCA CTAOUIBHOI BPOXKANHICTIO,
BHUCOKOIO aIaNTHBHICTIO 10 yMOB JliBoOepexxnoro Jlicoctenmy Ta moMipHUM



21SSN 2413-7642. JKYPHAJI « Pociunnuymeo, cenexyis i HACIHHUYmMeo, nio000804ieHuymeo i soepicannsny, 2025, sun. 1

BMicTOoM Ginka. Moro cTifikicTs 10 aGiOTHYHMX YHHHUKIB T4 IUIACTHYHICTH
JI03BOJIIIOTh BUKOPUCTOBYBATH HOTO B CEJICKINi Ha cTpecocTiiikicTs [10, 12,
24].

Copr Jlepa € mepcrneKTUBHUM JKEPETIOM O3HAK BUCOKOT 3€JIEHO MacH
(mo 150 T/ra) Ta migBumeHoro BMicTy oiii (10 10%), 1o BigKpuUBae
MOXJIMBOCTI JIJII CEJICKIlI Ha YHIBEpCaJIbHI COPTH — 3EPHO-KOPMOBI Ta
3epHO-omiitHi1 [12].

KombinyBaHHSI IIHHMX O3HAK 3 BITYM3HSHUX COPTIB 3 aJIallTUBHICTIO
iHo3emMHOro reHodoHay, 30KkpemMa 3 coptiB Amaranthus caudatus Ta
Amaranthus cruentus, 103BoJIsIE CTBOPIOBATH BUCOKOIIPOIYKTHUBHI, TTOYKUBHI
Ta CTIMKI 10 KJIIMaTHUYHUX CTPECIB COPTH HOBOTO MOKOMiHHS [40].

Hes3Baxkaroun Ha 3HaYHUM MPOTPEC y CENEKIlI aMapaHTy, 30KpemMa y
CTBOPEHHI BITUM3HSIHUX COPTIB 13 BHCOKOKO BpPOXKAMHICTIO Ta Xap4yOBOKO
LIHHICTIO, ICHYIOTh NI€BHI HAYKOBI1 MPOTAJINHU, 110 CTPUMYIOTh MOAAIBIINN
PO3BUTOK Ii€1 KyIbTypu. Hacammepesn, 11e CTOCyeThCsi OOMEXKEHOI KITbKOCTI
JOCIIKEHb 13 (DYHKI[IOHAJIBHOI TE€HOMIKM Ta Opaky JOCTYIHUX
MOJIEKYJIIPHO-TEHETUYHUX MAPKEPIB, AKl JO3BOJIMIN O MPUCKOPUTH MPOLEC
CTBOPEHHsI HOBHMX cOpTiB [28]. Xoua TpaHCKpUNTOMHI aHamizu Amaranthus
hypochondriacus Bxe igeHTH(IKYBaIM HHU3KY TCHIB, IIOB’SI3aHUX 13
OloTMYHUMHU ¥ aOlOTUYHUMM CTpecaMu, LIeW HampsiM J1oci repeOyBae Ha
paHHIN CcTafil pO3BUTKY.

[Ile onHI€IO CYTTEBOIO MPOTAIMHOIO € OOMEKEHE BHUBUYEHHS BILIUBY
arpoOTEXHIYHUX 3aXO/IB Ha SKICTh 3€pHA amMapaHTy Ta 3AAaTHICTh PI3HUX
COPTIB aIanTyBaTHUCs A0 3MiH KiimMaTy. HaykoBi gaH1 110/10 BIUTUBY I'yCTOTH
MOCIBY, PIBHS MIHEPAJIbHOTO KUBJIEHHS Ta 3POLICHHS HA XIMIYHUN CKIIaJ
3epHa € ()parMEHTApHUMU 1 HE cucTteMaTu3oBaHumH [10].

Kpim Toro, B YkpaiHi HEIOCTaTHRO PO3BUHEHI KOJEKIIi T€HETUYHUX
pecypciB aMapaHTy, 10 3HUXKYE MOXJIMBOCTI CeJeKIIHHOro BigbOpy 3a
O3HaKaMU CTIMKOCTI, aJIaliTUBHOCTI Ta XapyoBOi LIHHOCTI. Takox, aurie
MOOJIMHOKI ~ JAOCTI/PKEHHSI TPHUCBSIYEHI OIHII BIUIMBY arpOTEXHIYHHUX
GbakTopiB, TaKUX SK PEKUM 3POIICHHS, IIIJIBHICTh IMOCIBY, 3aCTOCYBaHHS
n00pHB, Ha XIMIYHUK CKJIaJ 3€pHAa Ta afanTaliifHUN IOTEHINIa]l HOBHUX
COPTIB JI0 YMOB TJI00aIbHUX 3MiH KiiMaty [10].

JUiss  mojanepIioro  pPO3BUTKY — CENEKIl  amMapaHTy  HEOOXiTHO
PO3IMIMPUTH JTOCIIPKEHHS TEHETUYHOTO PI3HOMAHITTSA, 30KpeMa ILISTXOM
300py Ta 30epeKeHHS JUKUX 1 KyJIbTYpHUX (HOPM Y criemiani3oBaHuX OaHKax
TreHETHYHUX pecypciB. lle CTBOpHUTH mepeayMOBH JJISS BUSBICHHS HOBHX
JIKEpeN 03HaK, TAKUX SIK CTIMKICTh JJO TOCYXH, BUWJISITAHHS, IT1IBUIIICHA BMICT
O11Ka 9u oJIii.

Kpim TOro, nouigpHO BHOPOBAIKYBATH CyYacHI OlOTEXHOJIOTIYHI
MIIXO0IM, 30KpEeMa TEXHOJIOTIT TOYHOIO peJaryBaHHs TE€HOMY, Takl SK
CRISPR/Cas9. Ilepiii Kpoku B IbOMY HampsiMi 3p00JI€HO 3aBIISKH PO3POOII
CUCTEM pellaryBaHHs Ha OCHOBI TUTa3MiJ] Ta TECTYBAHHIO 1N Vitro-perenepartii
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y Amaranthus cruentus [16]. Taki miaxoau BiIKpUBAaIOTh HOBI MMEPCIICKTUBU
y CTBOPEHHI COPTIB 13 3aITaHUMH O3HAKAMH.

[lapamenpbHO 3 1KMM, HEOOXIIHO TMPOBOJUTH AarpoOTEXHOJOTIUHI
JOCITIKEHHSI 3 BUBYCHHS BIUIUBY OCHOBHHUX CJICMCHTIB BHPOIIYBAaHHSI —
I'YCTOTH TIOCIBY, JIOOpHB, MOJUBY — Ha (1310J10r0-010XIMIUHI MTOKA3HUKHU
npoaykiii. Lle m03BoiWTh HE JNHIlle MiABULIUTH TMPOAYKTHBHICTh, a W
aJanTyBaTH COPTH JI0 3MIH KJIIMaTy Ta pPErioHaJIbHUX OCOOJHUBOCTEH
BUpoiyBaHHs [10].

KitouoBuM HampssMOM Ma€ CTaTH CTBOPEHHS COPTIB 3 IIHPOKOIO
€KOJIOTIYHOI  IUIACTUYHICTIO, 3JIaTHICTIO  3a0e3ledyBaTd  CTaOlIbHY
BPOXKAMHICTH 32 YMOB CTPECOBUX (DAKTOPIB JOBKULIA, & TAKOX I1IBUIEHAM
BMICTOM (YHKLIOHAJIbHUX KOMIIOHEHTIB JJI1 Xap4yoBOi 1 (papManeBTUYHOI
MPOMUCIOBOCTI. Takuii 1HTErpoBaHUU MIAX1A TO3BOJIUTH YKpaiHl MOCICTH
KOHKYPEHTHY Hillly y BUPOILYBaHHI Ta MepepoOLll aMapaHTy sIK CTPAaTEr14HOl
HIIIEBOI KYJIBTYPH.

TakuM 4YWHOM, TMOJAIBIIUN PO3BUTOK CEJNEKIli amapaHTy Mae
0a3yBaTUCh Ha IHTErpauii KJACUMYHUX Ta MOJEKYISIPHO-010TEXHOIOTIYHUX
MIIXO0MIB Y TOETHAHHI 3 arPOCKOJIOTIYHUM MOHITOPUHTOM JIJIsl 3a0€3IICUCHHS
MIPOJIOBOJIbYOT Oe3neKkn Y KpaiHu.

BucnoBku. Ha OCHOBI TpOBEJCHOrO aHai3y BCTAaHOBJICHO, IO
amMapaHT € HaJ3BUYAiHO TMEPCIEKTHUBHOIO KYJIbTYpOI I CEJNEKIIHHOTO
BJIOCKOHAJICHHS B YMOBaX YKpaiHM 3aBASKA BHCOKIM aJanTUBHOCTI,
MOKUBHIN IIIHHOCTI 3€pHA Ta CTIMKOCTI 0 a0l0TUYHUX CcTpeciB. Pe3ynbraTu
JOCIIIJIKEHb JIOBOJSATh, IO YKPAiHCBKI COPTH, 30KpeMa XapKiBChbKuUi 1,
Vawtpa, Crygentcbkuii Ta Jlepa, MarOTh 3HAYHUN TOTEHIIAT IS
MOAAJBIIIOT0 BUKOPUCTAHHS SIK BUXITHUM MmaTepian y cenekiii. BomgHouac
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Breeding improvement of amaranth

The article highlights modern approaches to the breeding improvement of amaranth
(Amaranthus spp.) as a promising niche crop capable of ensuring food and functional
security under global climate change conditions. It provides an analysis of morphological,
biochemical, and genetic traits of breeding value, including protein, lysine, and squalene
content, as well as indicators of yield, adaptability, and resistance to abiotic stresses. The
prospects for using biotechnological methods, such as marker-assisted selection, genome
editing (CRISPR/Cas9), and the integration of foreign germplasm to enhance adaptability
and nutritional value of new varieties, are discussed. The results of field studies and a
comparative assessment of varieties based on agronomic indicators are presented.
Emphasis is placed on the need for further development of genetic resources, molecular
breeding, and agronomic support for amaranth cultivation in various agro-climatic zones
of Ukraine. Strategies are proposed for combining traditional and modern breeding
methods to develop high-yielding, stress-resistant, and nutritionally valuable amaranth
varieties capable of effectively responding to the challenges of modern agriculture.

Keywords: amaranth, breeding, productivity, abiotic stresses, genetic resources,
varietal diversity, biotechnology, adaptability.
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TEXHOJIOI'II 3BEPITAHHA ITPOJYKIIII

DOl
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JI.M. Ily3ik, 10KTOp C.-T. HayK, Ipodecop
B.K. Ily3ik, 1okTOp C.-T. HayK, nmpodecop
JlepxaBHUI 010TEXHOJOTIYHUN yHIBEpCUTET, XapKiB, YKpaiHa

MIKHAPOJHUHA TOCBIJ CKOPOUEHHS BTPAT
IJIOJJOOBOYEBOI MPOAYKIIIT

HaBeneno pe3ynpTaTH aHaizy MOTOYHOTO CTaHY MIiCIS30MpaBHEX OOPOOOK i
HOBMX TEXHOJIOTIH, sIKI MOXHAa BUKOPHCTOBYBATH JIsl MIATPUMKH SIKOCTI W CKOPOYEHHS
BTpPAT CBIXKOI MPOIYKIIii.

AHani3 cy4acHOl BITUM3HSIHOI i 3apyOiKHOI HAYKOBOi Ta MaTEHTHOI JITepaTypu
CBIAYUTH TPO Te, IO A 30€peKEHHS SAKOCTI CBIKOI MPOAYKIIT 3 BUCOKOIO TOKUBHOIO
IIHHICTIO 1 BIAMOBITHICTIO cTaHIapTaM O€3MeKH CBLKUX OBOYIB Ta IUIOAIB MOXYTh
3aCTOCOBYBAaTUCS pi3HI miciss30upanbHi  (i3wyHi, XiMmiyHi Ta ra3oBi o00poOku. Lli
micas30upanbHi  00poOKM, 3a3BHYall, NOEIHYIOTHCS 3 HAJEKHUM PEryIIOBaHHSIM
TeMIeparypu 30epiraHssi.

Pesynpratu. OCHOBHI NepeBarM BUKOPUCTaHHS IOKPUTTIB IPYHTYIOTbCS Ha
TaKUX BJIACTUBOCTAX, SK BapTICTh, JOCTYIHICTh, (YHKIIOHATBHICT, MEXaHIuHI
BJIACTUBOCTI, OMNTUYHI BIACTHBOCTI, CTIMKICTh JO YpaKE€HHS MIKpOOpraHisMamu 1
CEHCOpHA TIPUHHATHICTh. IX BUKOPUCTOBYIOTh Y NMOE€HAHHI 3 610aKTUBHUMH CIIONYKAMH,
SKI HaJaloTh IUIOJIAaM Ta OBOYAaM JOJATKOBHUX (YHKIIH, 3MEHIIEHHS BTpPAaTH MacH i
30epeKeHHs SIKOCTI 1 MOJIOBXKYIOTh TepMiH 30epiranss. [IpuHuun nosnsrae B 3MEHIIEHH1
JUXaHHS, 3aTPUMII MICAA30MpanbHOro J03piBaHHS CBDKUX QPYKTIB 1 OBOYIB 1
3an00iraHHi PO3MHOXEHHIO MIKpOOpraHi3MiB. TeXHOJOTIYHUN Nporpec CHpHsB
po3pob11i HalicydacHioro objagHaHHs s 30€peKeHHsl CBIKUX MPOIYKTIB, TAKOT'O
AK MoaudikoBaHa aTMmocdepa, KOHTpOJbOBaHa aTMocdepa, BaKyyMHE IaKyBaHHS,
XOJIO/IHA TUTa3Ma, 3aMOPOXKYBAHHS Ta OXOJIOMKEeHHs. OJHaK BUCOKA BapTICTh 1 3HAUHI
€HepreTHyHi MOoTpedH LUX MEepeJOBUX TEXHOJOTiIM pOoOIATh iX HEJOCTYNHUMH IS
IpiOHUX BUPOOHMKIB y KpaiHax, IO pPO3BUBAIOTHCS. BOHM TakoX HEBUTIAHI s
npoJaBLiB 1, Oe3yMOBHO, BIUIMHYTh Ha (IHAHCOBI MOPTQeni JTOMOTOCHOIapCTB.
3HaOuy, 10 B CY4aCHOMY CBITI €KOJIOTIYHO YMCTI Ta €Heproe(eKTHUBHI TEXHOJIOTIi
3aJIy4aroTh KIII€HTIB, MU MPOMOHYEMO MIJIXOJIM Ta METO/IH, K1 IPOCTI Y 3aCTOCYBaHHI,
JNOCTYNHI Ta €eHeproe@ekTHBHI, 1 fAKI MPUHOCATH KOPUCTHh JAPIOHUM BIIACHUKAM,
pPO3IpiOHUM TOPTOBIISIM 1 CIIOKHMBAYAM.

KuarouoBi cjoBa: micnszOupanbHa o00poOKa, XiTO3aH, MENAaTOHIH, ICTIBHI
HOKPUTTSL.

Beryn. Cixki ppykTy Ta 0BOYI € )KMBUMHU MPOAYKTaMH, 3 BHUCOKOIO
XapyoBOKO IIHHICTIO Ta KOPHUCTIO i 310poB’s [1]. 3a dizionoriyHuMU
HopMamu MiHIMYM 400 r GpyKTIB 1 OBOYIB Ha JIEHb PEKOMEHIYEThCS IS
npo(IAKTUKHA XPOHIYHUX 3aXBOproBaHb [2, 3]. IIpore 40% cBixkux GpykTiB
1 OBOYIB BTPAYaEThCS YEPE3 BHCOKHI BMICT BOJIOTHM, TpPAaHCIHIpalilo Ta
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MUXaHHSA, (PI3UYHI TOMIKOKEHHS Ta picT MikpoOiB [4]. IlopiBHiorOuM 3
IHIIMMH Xap4YOBHUMH MPOJYKTAMU ILIOI00BOYEBA MPOIYKIliS Ma€ HABUIIMIA
piBEHBb XapyoBHX BTpaT 1 BiAxoniB [5, 6]. BTpatu Ta Biaxonu micis 3060py
BPOXKAIO € CEPHO3HOI0 MPOOIEMOIO NJIsi KpaiH OYyIb-IKOTO PIBHS PO3BHUTKY.
3a paxyHOK (i310JOTIYHUX TMPOLECIB, Kl CYMPOBOKYIOTHCA BTpATaAMU
MPOTATOM yChOTO MICIA30MPATILHOTO €TaIy, BiJ 300py A0 TpaHCHOPTYBaHHS,
30epiranHs, po3ApiOHOI TOPTiBJII, BTpaTH MalOTh pI3HY Beaudyuny [7].
[TopyiieHHsT TEXHOJIOT1T MicasA30upanbHOi 00pOOKH a00 OKpEMHUX €JIEMEHTIB
TEXHOJIOT1i MO’K€ TMPHU3BECTH JO0 3HAYHUX MICIA30MpaIbHUX BTpaT Y
BenukoMy MacmTabi [8]. JlochimkeHHSIMH BCTAHOBJIEHO, IO HEAOCTATHS
o0OpoOka micist 300py Bpoxaro € mpuanHoio 1moHaa 40% BTpaT 1 BiIXOIB Y
KpaiHax, 10 pPO3BUBAIOTHCS, TakuX K Kpainu [liBaenHoi A3ii [9] 1 kpainu
Adpuku Ha miBaens Big Caxapu [10], Toal ik y pO3BUHEHHMX KpaiHaX, TaKUX
ak Cnonyueni Illtatu, ouiHtoerbest npubiauzno B 12% [11]. BiacyTHicTh
TUTOJOCXOBHIIL 3 PETYJIbOBAHUM TEMIIEPATYPHUM PEKUMOM 3yMOBIO€ 42%
BTpAaTU MacCu CBDKUX amnenbCuHIB y noiuHi Pyricy (3im6a6Be) [12], a 40%
MOMIJIOPiB BTpavyaeThes B Hirepii uepe3 HempaBUiibHY 00OpOOKY miciisi 300py
BpoXaro [7].

HeoOximHo 3BepHyTH yBary Ha Te, IO NPUPOAHI BTpaTH
BiIOYyBaIOTbCSI Ha BCIX €Tanax MPOCYBaHHS BiJ MOJIS JO CIOXKHBada 3a
paxyHOK (i310JIOTIYHUX TMPOIIECIB MPOAYKTOBOrOo opraHy. Bigxomau
(abcomtoTHUM  Opak) € TOTIPHICHHSM  SIKOCTI  MPOAYKTY  ypa)eHi
MIKpOOpraHi3MaMu Ta IIKIJIHUKAMU TPOTATOM  TPUBAJIOTO  MEPIOAY
30epiranns [13].

Y nocnimkennsax, mo nposeacHi Buzby J.C. [14], Mattsson [15],
BCTAHOBJIEHO, 1[0 PIBEHb XapyOBUX BIJIXOJIB Y PO3BUHYTHUX KpaiHax €
BUIIMM TOPIBHIHO 3 KpaiHaMu, IO pO3BHBarOThCA. l[lpupomHi BTpatn
HABMAKW, 4Yepe3  BIJICYTHICTh  TEXHOJOTli  30WMpaHHS,  YINAaKOBKH,
TPaHCIOPTYBaHHsA Ta 30epiraHHs MNPOAYKLIii — OUIbLIl B KpaiHax, IO
po3BuBaroThCA. Ak nokas, B Cnonydenux lllTatax Bigxoau GpykTiB 1 OBOUIB
po3ApiOHOT TOPriBIl Ta CIOXKWBA4IB CTAHOBIATH MpubiusHo 28% 1 30%
BiamoBigHO [14], Tomi sk mpupomHi BTpatd Macu 12% [11]. 3a manumwu,
Mattsson, William 1 Berghel [15] Bucoki Brpatu ¢pykTiB 1 oBo4iB 29 % 1
34% Bijx 3araqbHOT MacH MPOYKTIB, CIIOCTEPITalOTHCS B PO3APIOHIN TOPTIBIIi
B IlIBemii Ta Itanii BinmoBimHo. Bucoki BTpatu ¢pykTiB Ta oBouiB 53% Bif
3arajbHOI IPOIIOBOT BAPTOCTI XapuOBUX BiAXO1B B ABCTpii [16].

L1 BTpaTH Mo30aBJIAIOTh HACEJICHHS 3HAYHOI KUIBKOCTI 3JI0POBOI 1K1
Ta CTAHOBJISITH MPOOJIEMHU MPOJAOBOJIBUOI OE3MEKU, €KOJOT1YHI, eKOHOMIYHI
Ta couiasnbHi npodnemu. o6 BupimuTH 110 MpobiaeMy, ApiOHI BIACHUKH,
pO31piOHI TOPrOBII Ta CMOXKKBAYl MOBUHHI OTPUMATH JOCTYI JI0 HEIOPOIroi
TEXHOJIOT1i KOHCEPBYBaHHS Xap4yOBHMX MPOAYKTIB, SIKa Ma€ MOTEHIIAN IS
3MEHILIEHHS BTpaT (PPYKTIB Ta OBOYIB HA KOXHOMY €Tami BUPOOHHYOTO
nporuecy. Lle Moxke AOMOMOrTH 3MEHIIUTH O1HICTH 1 3pOOUTH CBIKY iKY
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OLTBII TOCTYITHOIO JIJIs JIFOJIEH Y BCbOMY CBITI.

Takum ynHOM, MeTa AaHOi POOOTH € BHUCBITJICHHS IHHOBAIIMHHUX Ta
HEJAOPOTMX  TEXHOJOriM  micis  300py  BpoKaw,  AKi  MOXYTb
BUKOPHUCTOBYBAaTHCS ApiOHUMH ¢epMmepamu Ha (depmax, po3aApiOHUMHU
IPOJABIIMHU B CyliepMapKeTax i pecTopaHax, a TaKoXk CIIOKHBAYaMH BIOMa,
00 OOMEXHUTH TICYBaHHS CBDKOIO BpPOXKAaK MiJ Yac MICII30UpaTbHOTO

30epiraHHs.
Marepiaau i MeToau. Y JOCIIPKEHHI BUKOPUCTaHI 3arajlbHOHayKOB1
1 cmoemiagbHi METOAM — aHalidy Ta TEOPETUYHOI0 Yy3arajbHCHHS.

[ndopmariitHoro 6a30r0 JOCTIKEHHSI BUCTYIIalOTh POOOTH 3aKOPJIOHHUX Ta
BITUYM3HSIHUX BUCHHUX

AHaJi3 OCTaHHIX JOCJHizKeHb i myOjikamid. AHami3 CydacHOi
BITUM3HSAHOI 1 3apyOi’KHOI HAyKOBOI Ta MAaTEHTHOI JIITEPATypH CBIAYUTH MPO
T€, WO I 30€pe’KEHHS SIKOCTI CBIXKOI MPOAYKIII 3 BUCOKOIO IOXHUBHOIO
IIHHICTIO 1 BIAMOBIJIHICTIO CTaHJapTaM Oe3MeKH CBIKMX OBOYIB Ta IJIOJIB
MOKYTbh 3aCTOCOBYBATHCS PI13HI MICISI30MpasibHi (P13UYHI, XIMIYHI Ta ra3oBl
00poOku. L1 micns30upanbHi 00poOKH, 3a3BUUAM, TOETHYIOTHCS 3 HAIC)KHUM
pEryJIoBaHHSIM TeMIIepaTypu 30epiraHHs.

OCHOBHOIO MPHUYMHOK IICYBaHHSA IIJIOJOOBOYEBOI MPOIYKLIi €
iH(pexiHl XxBopoOou. Ha chorojiHi BeneThes MONIIYK CIOCO0IB 30epiraHHs,
0 TAJIBMYIOTh PO3BUTOK 30YTHUKIB. J[JIs1 TIOJIOBXKEHHS TEPMIHY 30€piraHHs
BUKOPDHCTOBYIOTh IepeA 1 MichHsA30upaipHy OOpoOKy peuoBHHAMHU
aHTUMIKPOOHOI 1ii, ajloe-Bepa MOKPUTTS, |-METHIUKIONPOIEH, a3 OCTAaHHIM
4acoM — X1To3aH. ToMy BHUpIIIEHHS MPOOJIEMHU MiABUIICHHS SIKOCTI MJIOIB 13
3aCTOCYBaHHSAM HOBUX TEXHOJIOTIN € aKTyaJIbHUM NMUTAaHHM [17].

I3 3acTocyBaHHSIM XOJOAUIBLHOTO 30€piraHHs, IUTIBKH € €()eKTUBHUMU
JUIs IPOAOBXKEHHS TepMiHy 30epiranHs. OOpoOKy peduoBHMHaMU Ha OCHOBI
X1TO3aHy BUKOPHCTOBYIOTH SIK J0 TaK 1 miciisi 300py Bpoxkarto [18].

XiTo3aH — aMmiHOMOJIIcaXxapu/i, SIBJIIE CO000 O10MOJIIMED, IO BOJIOIIE
aHTUOAKTEplaTbHUMH  BJIACTUBOCTSIMH Ta IIUPOKO 3aCTOCOBYETHCSA Y
XapyoBid MPOMUCIOBOCTI NI OOpOTHOM 3 XBOpPOOaMH, SIKI PO3BUBAIOTHCS
micIist 30MpaHHs 1 i yac 30epiraHHs MI0A0BOSTIAHOT poayKitii [18—-21].

XiTO3aH BUTOTOBIISIOTH XIMIYHUM METOJIOM 3 TAHIIEPIB PaKOIOIIOHUX
NUIIXOM JeaneTwioBanHs XiTuHy. CKiamaeTbcs BiH TEPEBAXKHO 13
rIroKo3aMina abo 2-amiHo2-me30kcu D-rimoko3u, mos's3anol pazoM B (1-4)
TIIKO3UIHUMU 3B'SI3KaMH. XITO3aH MOJUIAEThCA HA: MEIUYHHUH, Xap4OBHMH,
KOpMOBHH 1 TexHiunuid [22, 23]. 3aBasku CBOil 0IOCYMICHOCTI XiTO3aH
n00pe TMOEAHYETHCS 3 PI3HUMH PEUYOBHHAMH Ta Ma€ TO3UTHBHHM BIUIMB Ha
SKICTh CUThCHKOTOCIIOAAPCHKOI MPOAYKITii [24].

3a cnoBamu M.A. Ibrahim, xiTo3an n0o0pe moeaHyeTbcsa 3 e€DipHUMHU
OJIISIMU JIEMOHTpacy Ta ueoperrto. [LmiBku 3 uMu edipHUMH OJIISIMU BU3HATIU
e(pEeKTUBHUMHU JUISI TMOKPAIIEHHS SAKOCTI STl CYHUII Ta MPOJOBKEHHS
Tepminy 30epiranHs g0 15 mi6 [25]. Hernandez-Munoz ctBepaxye, 1o
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nonaBanHs CaGlu 1o 1% po3unHy XiTO3aHy Aa€ 3MOTY MiBUIIUTH MOKUBHY
IIHHICTh CYHUII 32 paxyHOK 30UIbIIEHHS BMICTY KaJIbLiIO B Iiojax [26].
EdexTnBHOIO TeXHONOTIEI0 30€peKeHHs SKOCTI CyHMIl 3a OOpOOKH Srif
PO3YMHOM XiTO3aHY 3 €(IpPHOIO ONIEI KOPHUIll Ta BOJHUM EKCTPAKTOM
KaJIMHA BCTAHOBJIGHO, IO MPU BHUKOPUCTAHHI Takoi OOpoOKM  sAroau
MO>KJIMBO 30epertu npoTsroM 17 ni6 3a temneparypu S C [27].

Y 2019 poui Opa3swibChbki BYe€HI J0BeIM €(GEKTUBHICTH OOpOOKM ATiJ
XITO3aHOM PO3YMHEHHM B OITOBIA KHCIOTI. BOHM mochmiguiau, IO Taki
MOKPUTTS 3/1aTHI CIOBUIbHIOBATH OOMIH PEUYOBHMH Ta 3aTPUMYBAaTH BTpaTy
MacH, CYXHX PO3YMHHHMX DPEUYOBHH, IIYKPiB Ta acKOpOiHOBOI kucioTu [28].
Aromgu moxputi 1% Ta 2% pO3YMHOM XiTO3aHY 3aTPUMYyBAJIU PO3MA[
noiideHoniB, a"Toiiany Ta (iaaBoHoiniB. KpiM TOro, XiTo3aHOBi IUTIBKH
MOCWIIIOBAJIM AKTUBHICTh ACSKUX (PEPMEHTIB, 3a100Iraloun po3m’IKIIEHHIO
TKaHWH CYHMIIl Ta 3MEHIIECHHIO MONIKOKEHHS MeMOpaH [29]. JdochimkeHHs
H. Bansal [30] Oymo 3ocepemkeHO Ha BUTOTOBICHHI KOMITO3UTHHX
MOKPUTTIB 3 BUKOPUCTAHHSAM TrpedaHoro kpoxmamo (BS) 1 kcantanoBoi
kameni (XG) 3 nomaBaHHsM edipHoi onii jemoHrpacy (Cymbopogon
citratus) (LEO) 3 pizHoro konuentpamiero (0,75%, 1,0% 1 1,25% (w/v).
[ToxpuTTs HAHOCWJIM Ha TUIOJU CIUBH,4Yepe3 KoxH1 4 a1 mpotarom 20 116
MPOBOJIMIIN CIIOCTEPEIKEHHS 3a BTPATOI0 MacH, Typrop, BUIIApOBYBaHHS
Bosiord. llIBuakicTh d0O3piBaHHS CIMB 13 TOKPUTTSAM CIIOBUIBHUIIACK,
raJibMyBaJioCsi BUINApOBYBaHHS Boisioru, 30epirasiocss pH cnuB. Takum
YUHOM, KOMIIO3UTHI TOKPHUTTS, MmO ckiamaroTees 3 BS, XG 1 1,25%
(mac./06.), MOXYTb OYTHM BHKOPUCTaHI SIK EKOHOMIYHO €(EeKTUBHUI
O10aKTUBHUM Marepiadl TOKPUTTS MJisi 30€pexeHHs CIUB B YMOBax
oxojyokeHHs [30].

OcTaHHIM 4YacoM IIMPOKO BUKOPUCTOBYEThCA MicIsA30MpanbHa
00poOKa sAriaHoil mpoaykiii MeaaToninom. Jocmimgauku Sabir F.K., Sabir A.,
Payli T.et al. BuByamm OioximMiyHi OCOONHMBOCTI Ta O10JOTIYHO AaKTHUBHI
cniontyku sirig BuHorpanay (Vitis vinifera cv. 'Crimson Seedless') i BrummBom
nicas30MpatbHOrO 3aHYPEHHS X Y MeNaTOHIH pi3Hoi koHuentpari (0, 0,1, 1
ta 10 MmMounb/im). 36epiranu BuHorpay 3a temmneparypu 1,0+£0,5°C npotsarom
35 nmuiB. OO0poOKa MENaTOHIHOM Pi3HOT KOHIIGHTpAllli 3HAYHO MOKPAIIUIIO
¢bi3uuni Ta OlOXiMIYHI BIACTUBOCTI srijg BuHOTpamy. Cmocrepiramocs
VOOBUTHHEHHSI BTpaTH MacH STiJ, CTYIiHb PO3PHBY MIKIPKH Ta
opraHojienTu4yHi  moka3Huku. OOpoOka  MeNnaTOHIHOM  €(EKTUBHO
3aTpuMyBaja 3MIHM  KOJIbOPY  IIKIPKKA ST,  BMICTY  (eHomdy,
AHTHOKCHUIAHTHOI aKTUBHOCTI Ta 0araTboX I1HIINX O10XIMIYHUX KOMIIOHEHTIB
arifHoro cycia. Jis cramoro 30epiraHHs CTOJIOBOIO BUHOTpaay 3
MIHIMAJbHOIO  OOpOOKOI0O  MOKHA  PEKOMEHJIyBaTH  KOHIIEHTpAIIilo
MeJaToHiHYy | MMonb/n uepe3 MOro BIAHOCHO BHILY €(EKTUBHICTD
MOPIBHSHO 3 IHIIMMHU J103aMHU, & TAKOXX €KOHOMIYHY €(QEKTUBHICTh HUKYHUX

no3 [31].
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JIis  OiIbIIOCTI OBOYIB mia dYac 30€piraHHs ONTUMAIBHOIO €
TemrepaTypa, Olu3bKa 10 TOYKH 3aMep3aHHs. Y Mexax Li€l TeMIeparypu
TaJIbMYIOTBCSL TIPOLIECH KHUTTEAISITBHOCTI, 1HTEHCUBHICTH BHUIIAPOBYBAaHHS
BOJIM Ta BUTPATU CYXHUX PEUOBUH. Ajie HEOOX1THO 3BEPHYTH yBary, 10 JesKl
OBOY1 MalOTh BUCOKHUU CTYIIHb YYTIMBOCTI J0 MOHMKEHHUX TeMrieparyp. [lpu
30epiraHHi iX B YMOBaX 3HIDKCHHsS TEMIIEpATyp CIIOCTEPIraroThCs Pi3HI
¢bi3io70riyHl  TOMIKOMKEeHHA. OTIpKHM MpOTIroM TphoX Ii0 30epiramu 3a
temneparypu 0°C. B pesynbrari nii Ha TUIOAM HU3BKOI TeMIlepaTypu
MOpYIITyBaJIach IIa3MojIeMa CUTOIIOAIOHNX TPpyOOUOK, BiAOYBaBCs €KCyar 13
KJIITUH TKaHUH B KJITHHU 00OJOHOK, TUIITUPYBAHHS MEKTHUHY 1 B €JIaCTUYHI
OOOJIOHKM CTaBald KpUXKUMH. Lle BHKIMKAIO MOIMIKOPKEHHS TKaHWUHH. 3a
temneparypu 0...5°C miaBUILyBaioCcs] IHTEHCUBHICTh TUXAHHS, HA I'ATYy 700y
30epiraHHsl Ha TMOBEPXHI 3’SBISUIMCS TEMHI IUISIMU. ToMmy oONTUMallbHA
TeMriepatypa 30epiranHs mionaiB oripka € 4...6 °C. Ilepeup conoakuit
(Capsicum annuum L.) cXunpHuUN A0 OXOJIO/KEHHS Mpu 30epiraHHl 3a
temrepatypl Huwkde 7 °C. MenatoHiH, TPUPOAHUI PETYJIATOP POCIHH,
BIJIIFPAa€ BUPIMIATIBHY POJIb Y 3aXUCTI Bl PI3HUX aOlOTUYHHMX CTPECIB J0 Ta
miciis 300py BpOJKar, y TOMY YHCII TTOB’A3aHUX 13 XOJIOJHUM 30€piraHHsIM.
M Darré, MJ Zaro, obmnpuckyBanu rmnepenb abo JUCTUILOBAHOK BOIOKO
(koHTpOJIb), 200 BOAHUM po3uumHOM MenatoHiHy (M100 = 100 mxM ab6o
M500 = 500 mxkM), a moTiM 30epiranu mpoTsaroM 33 JHIB 3a TEMIIEpaTypu
4°C, a morim 2 mui 3a 20 °C. OOpobka MS500 BusBHUIAcS OLIBIIT
e(eKTHUBHOIO Y 3MEHIIIEHHI KUIBKOCTI ypa)KeHHS TUI0/IB (TTIOBEPXHEB1 OMIKU)
Ta MIBUIAKOCTI MeTaboJi3My. Ajie BTpaTa Macu, pO3M’SKUIEHHS Ta KOJip
Oynu Ha piBHI 3 KOHTpoiem. Jlig 3MEHIIEHHS BTpAaTH  Macu
BUKOPUCTOBYBaJIM KOMOIHOBaHY OOpOOKYy CyMIIIIIIO MeEJaTOHIHA 1
KOMEPIIIMHOTO BOCKY. BCTaHOBIEHO 3HAYHE HAKOMHYEHHS MPOIIHY, IO
BKa3zye Ha METaOOJIYHY peakliio, sKa MPOTHJIE BIUIUBY XOJOAY, IO
MPU3BOAUTEL JIO Kpalloi aganTaiii miofiB Ao ctpecy. s oOpobOka Takoxk
30eperyia Kodip MepIo Ta aHTHOKCUAAHTHY 37aTHICTh. [limcymoByroun, 1t
pe3yabTaTH MIAKPECTIOTh TMPUIATHICT 3aCTOCYBaHHS KOMOIHOBaHOI
OOpOoOKHM MeaTOHIHA 1 KOMEPIIMHOTO BOCKY, SIK BHCOKOC(PEKTHUBHOI JIJIst
MIJBUIICHHS CTIMKOCTI TEPIIO JI0 3HMHKEHOT TEMIIEpaTypH Ta IPOJIOBKCHHS
TepMiny 30epiranus [32].

Myuimyna (Erlobotrya Japomca Lindl.), HexmiMakTepuyHU IUTIJ,
YyTAUBUMA 10 (DI3UYHUX 1 MEXaHIYHUX TONIKO/KEHb, & TaKOX 10 THUTTS,
OCOOJIMBO MiC/s MiHIMAJIbHOI OOpPOOKH, IO MPHU3BOAUTH 0 KOPOTKOTO
nepioy *KuTTA micis 300py Bpoxaro. Pesynbratn nocmikenus G. Greco,
F. Gargano cBigyaTh mpo Te, IIO 3aCTOCYBaHHSI iCTIBHOTO MOKPUTTS Ha
OCHOBI CJIM3Yy KaKTyCOBOI I'PYIIIi, TOMOBHEHOTO TJIIIEPUHOM 1 L-riayTamiHoM,
edekTUBHO 30epira€ SKICHI XapakTEPUCTHKU IUIOAIB MYLIMYJIU 3
MiHIMaJIbHOI 00poOKor0 [33].

Hapasi BuroroBieHi HOBI KOJOPUMETPWUYHI IITIBKM Ha OCHOBI


https://scholar.google.com.ua/citations?user=ZugukywAAAAJ&hl=en&oi=hraa
https://scholar.google.com.ua/citations?user=m_0y-_gAAAAJ&hl=en&oi=hraa
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re;utadoBoi  kamenr  (GG), 1o  MICTUTh  €KCTPakKT  aHTOLIAHIB
yepBoHOKauaHHoi kanycTu (RCAE), niis Bi3yaabHOro BU3HAUYEHHS CBIKOCTI
rpu0iB. IImBku GG/RCAE manu uwytnusicte a0 pH Ta amiaky, ounToBOi
kucioTd. Pesympratm  mokazamm, mo miBkd  GG/RCAE  moxHa
BUKOPUCTOBYBATH SIK PO3YMHI €TUKETKH pH-CBIXKOCTI [JI1 BU3HAYCHHS
cBiXkOCTI (pYKTIB 1 oBouiB [34].

[Ilo6 oTpuMaTH EKOJIOTIYHO YHUCTYy Ta OararoyHKI[IOHAIbHY
KOHCEpBYIOUY IUIBKY, Oyna po3poOjieHa IUIBKa, MojaudikoBaHa
nerigpoadiernunoro kucioror (DHA), xitozanom (CS), mo MicTuTh edipHy
omito 3umoBoi 3eneHi (CSDA-WEQ). Bwmict xiTo3aHy y KOMIIO3MIII Ha
12,5% 306inpurye 3maTtHICTH 10 nedopmariii TUTIBKH, TOMI SK JOJaBaHHS
edipHoi omii 3uMoBOi 3eieHi Ha 32%. Taka mmIiBKa MOX€ MOKpaIIUTH
MPOITYCKHY 3/IaTHICTh 1 OJIOKYBaHHS yJAbTpag10JeTOBOIO BUIIPOMIHIOBAHHS,
npotaromM 35 gHiB. [IMiBKM MOKpanlyrOTh MPOJYKTUBHICTH KOHCEPBAHTIB,
no0pe 30epiratoTh CBIKICTb, 3arajlbMyBaTh pPO3BUTOK MIKPOOPTaHI3MIB,
MOJIOBXKUTU TpUBAIICTh 30epiraHHs 10 18 nHiB. [IIBKM € €KOJOri4HO
YUCTUMHU Ta 3I0POBHMH, a TaKOXX MAalOTh IMHPOKI TEPCHEKTUBH IS
30epeKCeHHS XapuoBUX NMPOaAyKTiB [35].

Hogi icTiBHI KOMIIO3UTHI MMOKPUTTS HA OCHOBI TOPOXOBOTO KPOXMAITIO
Ta TyapoBOi KaMe[l, 3MIIIAHOTO 3 JIMIJHOK CYMIIIII0, [0 MICTUTh
riipodoOHI CHOTYKU IIeNIaK 1 OJIETHOBY KHUCIOTY, Oyl JOCHIDKEHI Ta
MOPIBHSHI 3 KOMEPILIMHUM BOCKOM 1 (ppykTamu 6€3 MOKPUTTA micisi 300py
Bpokaro. BcTaHoBiieHO, 110 SKICTh anenbcuHiB «BaneHcisy 30epiraeTbes 10
YOTUPHOX THXkHIB 3a Temmneparypu 20 °C 1 5 °C 3 1o1aTkoBUM 30€piraHHsIM
npotsiroM 7 nHiB mipu 20 °C. JlogaBaHHS JIMIIHUX CHOJYK JI0 MOKPUTTIB
MPU3BEJIO JO0 HAMKpaluX pe3yibTaTiB y 3HUKEHH! IHTEHCUBHOCTI AUXAHHS
IUTOAIB, YTBOPEHHS €THWJEHY, BTpPAaTH Mach Ta TBEPIOCTi, YTBOPECHHS
KICTOYOK Ha IIKIpLI Ta IIBUAKOCTI THUTTS IUIOAIB arejbCHUHIB, MTOKPUTHX
000JIOHKOIO.

3aranpHl pe3yNbTaTH CBiAYATH MPO T€, IO ICTIBHI TOKPUTTS Ha
OCHOB1 TOPOXOBOTO KPOXMAJIIO Ta TyapoBOi KaMmeJll MOXKYTh OyTH KOPUCHOIO
3aMIHOI0 3BMYAHUM KOMEPILIMHUM BOCKaM IS MIATPUMKHA SKOCTI Ta
MOXJIMBOCTI 30€piraHHsi, a TaKOXX IMPOJIOBXKEHHS TEPMIHy 30epiraHHs
IUTPYCOBUX 1, MOXKJTBO, 1HIIIUX CBIXKMX CaJ0BHX MPOIYKTiB [36].

JIyist yIOBUTBHEHHSI TPOIECIB JIO3pIBaHHS Ta CTapiHHS HEKTapUHY
«UepBoHE 30710TO» OYJI0 JOCITIIKEHO MTOKPUTTS 3 OaKTEpiaIbHOI IIEITFOJIO3H,
pud’s;doro kenmatuHy Ta e(dipHOi ONli  KOpHI, L0 MICTITh pI3HI
KoHUeHTpawii edipuoi omi (1,2, 1,8 Ta 2,4 mu/n). Ilnoau HekTapuny
30epiranu 60 110 3a remnepatypu 4 °C.

HaneceHHsT TOKpUTTS  3aTpUMyBajio  MpOIEC  JO3piBaHHS, a
30UTBIIEHHS! KOHLEHTpauii edipHoi omii Oyno epeKTHBHUM Yy MOKpaIIeHH]
epeKTUBHOCTI MOKpHUTTA. Uepe3 60 MHIB BCTAHOBIEHO HAWHIKYY BTpaTH
Macu (6,93%), akTHBHOCTI TEpPOKCHAA3W Ta MOII()EHOTOKCHIAa3U, BMICTY
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po3unHHOi cyxoi peuoBuHH (14,56%) ta pH (4,17) nns 3pa3kiB, MOKPUTHX
MOKPUTTSMH, IO MICTSATh HaWBHIY AOCTIKYBaHY KOHIIEHTparito edipHoi
0J1ii, TOJII SIK MaKCUMAaJIbHI 3HaYeHHS IUX nmoka3HukiB (20,68, 18,74, 17,93 ta
4,39% BiONOBIAHO) BUSBICHI y 3pa3kiB 0e3 mnokpurra. Kpim Toro,
30UIBIICHHS KOHIIEHTpallli edipHOi OJii COpusio Kpanomy 30epeKeHHIO
TBEPJIOCTI, aCKOPOIHOBOi KHCJOTHM Ta 3arajbHOi KHCJIOTHOCTI 3pa3KiB.
Hapemiri, mBUIKICTh AUXAHHS Ta YTBOPEHHS €TUJIEHY B MOKPUTHX 3pa3Kax
Oyl HIKYKMMH, HIXK Y 3pa3kax 0e3 MOKPUTTS.

[le gocniKeHHs MoKa3aio 37aTHICTh MOKPUTTIB 301IbIITYBATH TIEPIO
XOJIOAHOTO 30epiraHHs Ta 30epiratv sKICTh IUIOMIB HEKTapuHy «YepBoHe
30J10TO», TAKUM YHMHOM 3MEHIIYIOUM BTPATH Ta MiJBHUINYIOYN E€KOHOMIUHY
eeKTHBHICTh ()PYKTOBOT MPOMHCIOBOCTI [37].

[TpoBeneni gocmimkenus [38] 30epekeHOCTI CyIUIiISI IIIOBKOBHINI SIKi
nokpuBaiu 3axucHuM TOKpUtTTs 3 0,2% 0,4% Tta 0,6% KOHIEHTpaLi€0
xiTo3aHa 1a 0,5% ackopOiHOBOI KuCI0TH. MiHIMaNbHI BTPATU MAacH CYIUTib
moBkoBHI (2,72%) mixg wac 30epiraHHs CIIOCTEPIraluCh 3a MONEPEIHbOT
00poOku 0,6% xitozaHoM, po3urHeHOMY y 0,5% ackopOIHOBIA KHCHOTI.
Pi3Hunss MK  MIHIMAJIBHUMM ~ 3HAYEHHSMA BTpAaT € CTaTUCTHUYHO
JTIOCTOBIpHOIO Ta cTaHOBUTH 1,65-2,18% npm HIPy»s = 0,65. O6pobka
posunHoM 0,6% XiTo3aHy 3 ackOpOIHOBOIO KHCJOTOK 3MEHIyBala
mo/1000B1 BTpatu cymiias moBkoBuill g0 0,84%. BimgHocHo 00poOku
BOJHUM PO3YMHOM XiTO3aHy II0JI000BI BTpaTh 3MEHIIWIUCS Ha 6,8%.
JlonaBaHHsI aCKOPOIHOBI KUCJIOTH MPHUTHIYyBaJIO po3BUTOK BOtrytis cinerea B
1,5-2,1 pasu. MiDK BUXOJOM TOBapHOi MPOIYKLII Ta KOHIIEHTPALIEO
poO3uMHA XiTO3aHa ICHYe OOCpHEHMH TICHMM 3B'SI30K. 301IbIICHHS
KOHLeHTpauii xito3any Bia 0,2% no 0,6% 3MeHIIye NpUpoAHI BTpPATH MACH,
G1310JI0T1YHI  pO3JIaAM  CYIUTiAb, AOCOMIOTHUM Opak mponaykuii. Buxifg
TOBapHOi NMpoAyKIIii 30utbiyeTbes Big 91,7 no 95,1%. BeranoBneHo, BTpatu
BMICTY CYyXUX PEUOBHMH MiJ 4ac 30€piraHHs CyImiiJib IOBKOBULI KOJIHBAIHCH
Bix 0,6 mo 1,3% npu oO6poOii BogHuM po3urHOM xito3aHa Ta 0,4-0,7%
PO3YMHOM y acCKOPOIHOBOI KUCIOTU. TOOTO, BMICT CyXHUX PEUYOBHH 32 MEPIOJ
30epiranHs 3MeHmuBes Ha 3,0-6,6% Ta 2,0-3,5% BinmoigHo. Haiimeni
BTpaTu crocrepiramuca 3a o0poOku 0,6% poszumny xitozany Tta 0,5%
acKOpOIHOBIM KHCIIOTH AHaJOTiYHA 3aKOHOMIPHICTBH CIIOCTepirajgach i 3a
BMICTOM CYXHMX PO3YMHHHUX PEUOBHUH.

BucHoBok. 3MeHIIEHHS BTpaT Micas 300py Bpoxkaw MOTpedye
IHTETPOBAHOTO Ta CKOOPJAMHOBAHOTO MIAXOJMYy Ta TEXHOJIOri Ha BCIX
PIBHSIX JIAHIIIOTA MMOCTAYaHHS, MOYUHAIOYN BiJl BUPOOHUIITBA 1 3aKIHUYIOUH
CIIO’KMBAHHAM, I 3a0€3MeUYeHHsl CTaJioro Ta aJeKBAaTHOTO TOCTa4YaHHS
IPOJIOBOJILCTBA.

[Tlicna30upanbHuii MiAXiM 1 TEXHOJOTIS O3HA4YaloTh METOAM 1
TEXHOJIOT11, SIKI BUKOPUCTOBYIOTHCS JJIsl OOPOOKH ClIbChbKOTOCIIOAAPCHKOL
MPOAYKINI micis 300py Bpoxkaro, mo0 3a0e3mnednT 30epekeHHs ii sIKOCTI
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Ta 3a0e3MeunTH BUCOKOAKICHY TMPOAYKIIIO croxkuBayaM. [IpuHnun
MOJISITa€ B 3MEHILICHH] JAUXaHHS, 3aTPUMIIl MiCII30UpanibHOrO A03piBaHHS
CBDKUX (PPYKTIB 1 OBOUIB 1 3am0OITaHHI PO3MHOXEHHIO MIKpPOOPTaHi3MiB.
TexHOMOTIUHNI MpOrpec CHpHsB Po3poOIi HallCydacHIMOro 00IaTHaAHHS
J71s1 30€pEKEHHSI CBIXKUX MPOJIYKTIB, TAKOTO K MOJiM(iKoBaHa aTMochepa,
KOHTpOJIbOBaHa aTMocdepa, BaKyyMHE MaKyBaHHs, XOJIOJHA Ija3Mma,
3aMOpPOKYBaHHA Ta oOXoJiojxkeHHs. OJHakK BHCOKa BapTICTh 1 3HAYHI
CHEPreTUYHI MOTpeOM IUX TMEepPeIoBUX TEXHOJIOTIM  poOsaTh  iX
HEJIOCTYIHUMU JJIg NpiOHUX BUPOOHUKIB y KpaiHaX, IO PO3BUBAIOTHCA.
Bonu Tako)X HEBUTIAHI 1Jid MpOJaBIiB 1, OE3YMOBHO, BIUIMHYTh Ha
¢dinancoBi mopTdeni JOMOrocnoAapcTB. 3HAIOUM, 0 B CYy4acHOMY CBITI
€KOJIOT1YHO YHUCTI Ta €HEeproe(EeKTHBHI TEXHOJOIIl 3a1y4daroTh KIIIEHTIB,
MU MPOIMOHYEMO MIAXOAU Ta METOAH, SIK1 IPOCTI Y 3aCTOCYBAHHI, JOCTYIIHI
Ta E€HEpProe(peKTUBHI, 1 SIKI NPUHOCATH KOPHUCTHh JAPIOHMM BIIACHUKAM,
PO3APIOHUM TOPTOBIISIM 1 CIIOKHUBaYaM.
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L. Pusik, Doctor of Agricultural Sciences, Professor
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State Biotechnological University, Kharkiv, Ukraine

International experience in reducing losses of fruit and vegetable products

The results of the analysis of the current state of post-harvest treatments and new
technologies that can be used to maintain the quality and reduce losses of fresh produce
are presented.

The analysis of modern domestic and foreign scientific and patent literature
indicates that various post-harvest physical, chemical and gas treatments can be used to
preserve the quality of fresh produce with high nutritional value and compliance with
safety standards for fresh vegetables and fruits. These post-harvest treatments are usually
combined with proper storage temperature control.

Results. The main advantages of using coatings are based on such properties as
cost, availability, functionality, mechanical properties, optical properties, resistance to
damage by microorganisms and sensory acceptability. They are used in combination with
bioactive compounds that provide fruits and vegetables with additional functions, reduce
weight loss and quality preservation and extend shelf life. The principle is to reduce
respiration, delay post-harvest ripening of fresh fruits and vegetables and prevent the
reproduction of microorganisms. Technological advances have led to the development of
cutting-edge equipment for preserving fresh produce, such as modified atmosphere,
controlled atmosphere, vacuum packaging, cold plasma, freezing and chilling. However,
the high cost and significant energy requirements of these advanced technologies make
them inaccessible to small-scale producers in developing countries. They are also
unprofitable for retailers and will certainly affect household financial portfolios. Knowing
that in today’s world, environmentally friendly and energy-efficient technologies attract
customers, we propose approaches and methods that are easy to implement, affordable
and energy-efficient, and that benefit smallholders, retailers and consumers.

Keywords: post-harvest processing, chitosan, melatonin, edible coatings.
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BianosinaneHuii 3a BUTYCK A.O. Poockos

Komn’roTepHa BepcTka H.0. Jioyx

[Mixn. no apyky 30.10.2025 p. ®opmar 60x84 1/16. IMamip odcer.
YMm. apyk. apk. 7,5. Tupax 100 npum.

Jlep>xaBHUI O10TEXHOJIOTIYHUHN YHIBEPCUTET
Byn. AnmueBchkux, 44, Xapkis, 61002



