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Cmammsa  npucéauena  6UCSIMIEHHIO — pe3YIbMamié  HAYKOBUX — OOCHIONCEHb, U000
ocobnusocmeti opmyeanus npodykmuenocmi 2iopudie conswnuxa Japiiu, HK Kamen, Tymmi,
3GN1eHCHO 8I0 NO3AKOPEHEeB8020 NIONCUBLEHHSA MIKpOEIeMeHmMAamMu 8 IPYHMOBO-KIIMAMUYHUX YMOBAX
Muxonaigcokoi obracmi. IcHye npsama 3a1exCHiCmb RpUpOCHy 8pPOXCA0 Ma 1020 GOPMYBAHHS 8i0
ONMUMANTLHO20 ~ NOEOHAHHA  NO2OOHO-KNIMAMUYHUX — VMO8  ma  eleMeHmi8  JiCUBNEeHHs
citbebkozocnooapcokux — Kywomyp.  Ipyumosuti  nokpué — 0ocnioHo20 NoAs  npedcmasneHull
YOPHO3EMOM NIBOCHHUMU MATIO2YMYCHUMU NUTLY8AMO-8AHNCKOCYIUHKOBUMU HA JIeCOBUOHUX CY2TIUHKAX
Oypy6amo-nanesoco Koawbopy. 3a 6MIiCmoM pYXOMux enemMeHmis IPYHm Xapakmepu3yemuvcs
cepeoHim emicmom azomy ma gocgopy i Oyice BUCOKUM BMICMOM Kauito. Y noavosomy 0ocnioi
A2pOMeExXHIKa BUPOWYBAHHA COHAWHUKY OVIA 3A2aNbHONPUUHAMON Olsl 30HU, 3d BUHAMKOM
eapianmis, wo 6usualuch 3a cxemor docnidy. Ha eapianmax, oe eusuanucv Mmikpooobpusa
npoBOOUNU NO3AKOPEHe8e NIONCUBLEHHS POCIUH 2i0pUdi8 COHAWHUKY 32I0HO cxeMu 00cnioy. YV
080xX(hakmoprHomy noavosomy oociaioi na npomszi 2020-2021 pokie eusyanu ypoxcauHicme i
AKICMb  HACIHHA — BUCOKOONEIHOBUX 2I0pUOi8 COHAWHUKY 3ANeHCHO 8I0 CMPOKI8 BHeCeHHs
MiKpoOobpus. Jocnioxcyeani 2iopuou coHAwHuKy 3ameceni 0o [lepoicasnoeo Peecmpy Copmig
pocaun Ykpainu i pexomenoosani ons supowyeanus é 301i Cmeny.

Pezynomamamu nposedenux 0ocniodxcenb 6CmMaHo81eHO, WO NPOBEOeHHs NO3AKOPEHesUX
nIOXHCUBNIEHb MIKPOOOOPUBAMU 6NIUBAE HA NOKA3HUKU IHOUGIOYANbHOI NPOOYKMUBHOCMI, 30KpemMda
3a enecenns Keanmym y ¢aszi 6-8 nucmkie na nocisax 2iopudy couswnuxy HK Kamen nywnunnicmo
cmanosuna 21,1 %, wo menuwe 3a xoumpons (be3 mikpoooopus) na 0,8 %, a maca 1000 nacinun
oyna oinbuoro Ha 2,6 %, a 6ionogiono diamemp Kowuxa 30invuysascs na 1,2 cm.

Bnaue mixpoodobpus na yposrcatinicms 00CHioHCy8aHUux 2iopudie marxodic 68 HeOOHAKOBUM: )
CcepeOHbOMY 3a POKU OOCNIONHCEeHb HAUBUWA YPOICALHICMb hopMysanacs 3a HeCeHHs npenapamy
Keanmym y ¢hazi 6-8 nucmkie, i cmanosuna: y 2iopudy Hapiu 2,26 m/ea, y eiopudy HK Kamen —
2,55 m/ea iy eiopudy Tymmi — 2,41 m/ea. Ilo3axopernesi nioxicuenenHs icmomHo 6nau8aIu Ha sSAKICHI
NOKA3HUKU JICUPY, 30KpeMa HaubOiibuwull euxio onii odepacano 3a euecenHs Keamwmym y ¢hasi 6-
8 nucmkis y eciopudy HK Kamen — na pisni 13,4 y/ea, wo Oinbuue 3a Konmpoaws (6e3 Mikpoooopus)
Ha 2,2 y/ea, a HatumeHwull — 3a sukopucmanns Pocmok y ¢a3zi 6-8 aucmxis, y 2iopudy Japiti, saxuil
cknas 10,5 y/2a, wo binvue 3a koumponaw Ha 1,2 y/ea.

3a pesynremamamu 0ocniodcenb peKOMeHO0B8AHO UPOOHUYMBY NPOBOOUMU CIBOY 8 NOIbOBUX
ciso3miHax 6 akocmi Kpaujoz2o eapianmy 2iopud couswnuxy HK Kamen 3a ymosu nosaxopenesozo
niodcusieHus Mikpooobpusom Keanmym 3 nopmoro eumpamu pobouoi piounu 4 n/ea y ¢hasi 6-8
JIUCMKIB Y KYJIbMYDU.

Knwuosi cnosa: conswinuk, Mikpooobpuea, no3aKoperese NiONCUBNIEHHS, BUCOMA POCIUH,
nIOWA TUCMKOBOL NOBEPXHI, YPOIUCAUHICMb, AKICMb HACIHHA, peHmMAabelbHiCmb.

Taon. 4. JTim. 15.
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IHocTranoBka npo6eMu. COHAILIHUK — 116 OCHOBHE JKEPEJIO OJIIMHOI CUPOBUHU
B YKpaiHi. 3a MOCIBHUMHM ILJIOIIAMHU Ta BaJIOBUM 300pOM HACiHHS Hallla AepkaBa
3HAXOJIUThCS y TEpIIid YeTBIPIl KpaiH CBITY. BUCOKHMI pPiBEHb TEXHOJIOTIYHOCTI
MpPOIECY  BUPOINYBAaHHS, TOMIpHUNA pPIBEHbh BUPOOHMYMX BHUTpPAT, BHCOKa
peHTabeNbHICTh Ta A00pa JIKBIIHICTh MPOAYKIlT OOYMOBUJIM CYTT€BE 301JIbIICHHS
MOCIBHUX IUION] 1Li€i KynbTypu. He NUBIAYMCH HA MOMITHE 3POCTaHHS IOCIBHUX
IJIOMI, IITUPOKE BIPOBAKEHHS Y BUPOOHUIITBO BHUCOKOIMPOIYKTUBHHX TIOPHIIB,
BaJIOBUH 301p 3aJIMINAETHCS HA KOJUIITHROMY PiBHI 200 HECYTTEBO 301bIIyeThCs. Lle
MOB’S3aHO 13 3MEHIIEHHSM BPOXKaWHOCTI BHACHIIOK TpyOOro TMOPYIICHHS
TEXHOJIOTTYHUX 3axoAiB. Tomy, OJHHMM 13 OCHOBHMX 3aBJlaHb Cy4YacCHOTO
CLTBCHKOTOCTIONIAPCHKOTO BUPOOHHUIITBA € TIONIYK HOBHUX IIUIAXIB 1 CIOCOOIB
MIJBUILEHHS YpPOKalHOCTI 1 SIKOCTI NpoAyKiii. EexTuBHUM 3ac000M BUPIILIEHHS
[IUX MUTaHb € 3aCTOCYBaHHS MO3aKOPEHEBOTO MiKUBJICHHS MikpoeneMmeHTamu. Llei
arposaxiji a€ 3MOTy 3a0€3MeUYNUTH KUBJICHHS POCIHMH 32 HECHPUATIUBUX I'PYHTOBHUX
YMOB, YHHUKHYTH XIMIYHOTO 1 O10JIOTIYHOTO 3B’SI3yBaHHSI TIPYHTOM HEOOXITHHUX
pocirHaM eleMeHTIB kuBjieHHs [1-4]. CTyniHb 1 MIBUAKICTh 3aCBOEHHSI €JIEMEHTIB
YKUBJICHHS 3 TOOpUB Yepe3 JUCTS € 3HAYHO BUUIMMU MOPIBHAHO 13 IXHIM 3aCBOEHHAM
3 10OpUB, 1110 BHECEHI B IPYHT. 3a Jii MIKPOJOOPHUB 3a3HAE 3MIHU ILJIOIIA JIUCTKOBOT
MOBEPXHI Ta IIOKPAIIYEThCA CTIMKICTh POCIAWH JI0 HECHPHUATIMBUX UYHHHHUKIB
cepenonuiia [35, 6].

AHaNi3 ocraHHix gocidilkeHb Ta myoOaikamiii. CiabChKOTOCIOIAPCHKI
KyJIbTYpHU TOTPEOYIOTH PI3ZHOTO ACOPTUMEHTY Ta KUIBKOCTI MIKpPOEJIEMEHTIB. Sk
HecTaya, TaK 1 HaJJIMIIOK MOXKYTh BUKIIMKATH HETaTUBHY PEaKIil0 POCIUH HE JIUIIE
yepes3 IXHIO BJIaCHY TOKCUYHICTb, ajie i uepe3 OJOKYBaHHS HAJIXOJDKEHHS y POCIMHU
NOTPIOHUX €JIEMEHTIB KUBJEHHS. lle 3HayHO BIUTMBAaE Ha ypOXKAWUHICTH Ta SKICTh
caMmoro Bpoxato [7, 8].

Jly’ke BaXTMBUM Yy TEXHOJIOTii BUPOIIYBAHHS MOJBOBUX KYJIBTYp € PEXKUM
xuBJIeHHA. el BaxIMBHiA arpo3axiJy ONepaTUBHOI Ta MOTYXHOI JOMIOMOTH POCIIHHI,
3aiIHANA HaMMH arpapisMu He Outbin sk Ha 15-20 %. Kpim makpoenemeHTiB,
BOXJIMBY POJIb BIAITPAlOTh 1 MIKpOEJIEMEHTH: O0p, MiJlb, 3alli30, MapraHelb, ITUHK,
MOJIIOACH Ta iH. AJKEe Ba)JIMBO JaTH POCIMHI €JIEMEHTH >KUBICHHS HE TUIbKU Y
HEOOX1/IHI CTPOKH, ajie 1 B 30ajJaHCOBAHOMY CIIiBBiJHOIIEHHI. [{ediruT koxHOTO 3
HUX MO€E IIPU3BECTH JI0 MOPYIIECHb, 0OMIHY PEUYOBHH 1 (P1310JI0TIUHHUX MPOIIECIB, SIKI B
NOJANBIIOMY MOXYTh CTaTH NMPUYUHOIO 3HUKEHHS BpPOXKAKO 1 MOTIpUIEHHS HOTo
akocti. Tomy nmoOpuBa JIsI TI03aKOPEHEBOTO  MIJPKWUBIICHHS, 10 MICTATh
MIKpOEJIEMEHTH, CTaloTh Bce OUIbIl akTyalbHUMHU. He30aaHcoBaHe BHECEHHS
Makpo- Ta MIKPOEJIEMEHTIB HETaTMBHO BIUIMBAE€ HA PO3BUTOK POCIHH, HIKOAMUTH
HABKOJIMIIIHBOMY CEPEOBHUILY Ta TMPU3BOAUTH N0 HeePEeKTUBHUX (DIHAHCOBUX
BUTpaT. 30UIBIIEHOIO KUIBKICTIO OCHOBHUX JOOpPHUB HE MOKHAa KOMIIEHCYBAaTH
HecTauy MikpoesiemeHrTis [9, 10].

CryniHp Ta MBHUAKICTb 3aCBOEHHS €JIEMEHTIB >XKUBJIEHHS 13 OOpUB depes
JUCTKYU 3HAYHO BHIII, HIXK Yepe3 KOPEHEBY CUCTEMY, ajle OOCSATH iX 3aCBOEHHS 4yepes
muctku  — oomexeHi. Tak, docdop, kamii, kanpliiil He MOXKYTh OyTH 3aCBO€HI B
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CYTTEBIA KUIBKOCTI JIUCTKAMH, HATOMICTh MOTPeOy B MiKpoeJeMEeHTaX MOXHa
3a0€3IMeUnTH Yepe3 MoriauHaHHsIM JucTkamu Ha 100 % [10, 11].

[lo3akopeHeBe TMIUKUBIEHHS POCIUH — 1€ METOJ, SKUM IIBUIKO Ta
[JIECTIPSIMOBAHO YPIBHOBAXYE NUCOAIAHCH €JIEMEHTIB JKMBJIECHHS y pociuHax. Llei
METO/i BUKOPUCTOBYIOTh, KOJIM YEpE3 HECHPHUSTIUBI MOr0OJHI YMOBHU 1 MOCIA0ICHHMA
CTaH TIPYHTY 3HUXKYETbCS €(QEKTUBHICTh MOTJIMHAHHS €JIEMEHTIB KUBJICHHS
KOPEHEBOIO cHUCTeMO0 pociuH. [lo3akopeHeBe MiHKUBICHHS € TaKOX METOJ0M
IIBUJKOTO TIOCTAYaHHS €JIEMEHTIB JKWBJIEHHS Y 4Yacu HaAWOUIbIIOT MaKCUMaIbHOI
noTpeOr Ha IEBHUX CTAAIsIX pOoCTy pociuH [12].

[TozakopeneBe M0OpWMBO HE 3aMiHIOE YJIOOPEHHS TIPYHTY, a JIOMOBHIOE HOTO.
Opniero 3 HAUOUIBIIKUX MEpPEBar MO3aKOPEHEBOTO MMIJHKUBIIEHHS € HOTO CTUMYJIIOI0Ua
Jis Ha IIBUAKE TOTJIMHAHHA KOpPEHEBOI cuctemor. Tomy came moOpuBa s
MO3aKOPEHEBOTO BHECEHHs, N0 ckiaay skoro Bxoasath N, K, Fe, Zn, Mn ta Mg
CTUMYJIOIOTh TMponec (OTOCUHTE3Y POCIUH. biabll epeKkTHuBHE MOTJIMHAHHS
MPU3BOJUTH A0 POCTY KOPEHEBOI CHCTEMH Ta €(PEKTUBHOCTI MOTIWHAHHS MTOXUBHUX
MikpoeneMeHTH BXOIATh A0 CKJIaAay (epMEHTIB 1 BITAMIHIB, IO CHUHTE3YIOTHCA
pociuHaMu, OepyTh y4acTh MPAKTUYHO Y BCiX (Di310JOTIUHMX Mpollecax, iX 4acTo
HA3MBAIOTh «EJIEMEHTaMH XUTTs». B yMoBax MOCYIITMBOTO KIIIMATy 3aCTOCYBAaHHS
TYMITIB CHOpUS€ MMABUIIEHHIO CTIHKOCTI CLIBCBKOTOCIOAAPCHKUX KYJIBTYP 10
MOBITPSTHOT Ta IPYHTOBOI MOCYX, TOMY BCE O1JIbIlIe arpOBUPOOHUKIB BKIIFOYAIOTh iX Y
TEXHOJIOT1I0 BUPOIIyBaHHS, BBAKAIOUH 11€ HEB1I €MHOIO ii cki1agoBoto [8, 9, 13].

CyuacHi riOpuan COHSIIHUKA MAlOTh BUCOKUM MOTEHINA YPOKAMHOCTI, SIKUM y
JOCBIAYeHUX BUPOOHUKIB csarae 4,0-5,0 T/ra. 3a BipHO 00paHOi TEXHOJIOTI
BUPOIIYBAHHS TaKy YPO>KaiHICTh MOKHA OTPUMYBATH CTabUILHO Ha BCii muionii. Ase
JesKl MOMWJIKOBI MIAXOAM A0 IWI€l KyJbTypU CYTTEBO OOMEXYIOTh YPOKaWHICTb
COHSIIHMKY. B mepiry uepry 1e cTocyeTbcs pexxumy *uBiieHH [ 12, 14].

JUIsl COHAIIHMKY Ba)KJIMBE 3HAUEHHSI MAa€ 3aCTOCYBaHHS MIKpoeneMeHTIB. bop 1
Mib TiABUIIYIOTH BMICT XKUPY, HUHK — (ocdomimiaiB, 60p 1 IUHK — OpPraHigvHUX
kucnot. Kpim Toro, 60p 3HaUHO 3HIKYE YPaKCHHSI COHSIIIHUKY O171010 THHILIIO Ta
IHITMMU  3aXBOPIOBAHHSIMH, IO CHOpUs€ 30CpeKEHHIO Ta MiABUIICHHIO SKOCTI
Bpokaro. MikpogoOpuBa MarTh y c001 Maike yci MIKpOEJIEMEHTH, HEOOX1THI s
POCTY Ta PO3BHUTKY CUIbCHKOTOCHOJAPCHKUX POCIMH. BOHU 301IbIITYIOTH KIJIBKICTD
Bpaxkato Ha 10-12 %. binbmicte MiKpoJoOpUB BUKOPUCTOBYIOTHCS Y HEBEIHUKIM
KUIBKOCTI, CTUIbKH, CKUTBKHM MOTPIOHO TEeBHIN KynbTypl. Hanpuknazn, mikpomoopusa
JUISl COHSIIITHUKY MAarTh Yy CBOEMY CKJIaJll HEBEIMKY KUIBKOCTI 3ajli3a, MUHKY, M,
KaJIif0 Ta 1HIKMX MiHepadiB. HasgBHICTh 1IUX €JE€MEHTIB Ta iX 010JOTIYHMX MOX1THUX
BHU3HAYAIOTh HAMKpalll MOXJIMBOCTI IUX AOOpHUB. [l ONTHMAaNbHOTO >KUBJICHHS
POCIIMHA  BUKOPHCTOBYIOTh ~ OUIBIIICTh 13  BIJOMHUX  XIMIYHHUX  €JIEMEHTIB.
HatiBaxxnusimi 13 Hux 20-25 enemeHTiB, Taki sK a30T, pocdop, Kanii, Mardii, [UHK,
3ami3o, Miab, 00p, MOJIOJEH, MapraHelh Ta 1HIN, 3 MaKpPOEJIEMEHTIB, 11¢ a3oT,
docdop ta kamiit [12, 14].

MeTow HaAmoro AOCHDKEHHS OyJ0 BHUBUYCHHS BIUIMBY MO3aKOPEHEBOTO
MIPKUBJICHHST MIKpOJOOpHBAaMU Ha PICT, PO3BHUTOK Ta (pOpMyBaHHS ypOKaitHOCTI
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BHCOKOOJIETHOBHX T'OpHU/IIB COHSIITHUKY B yMOBaX MiBACHHOI YACTUHU Y KpaiHU.

MeTtoauka TIpOBedeHHSI JOCTIIKeHb. Teputopis 3eMJIEKOPUCTYBAHHS
JIOCJIITHOTO TOJISI 3HAXOAUTHCA B MIBACHHIN YacTUHI MUKOJIAIBCHKOI 00J1acTl B 30HI
ITlisgennoro Cremy VkpaiHu, KIIMaT $KOI XapaKTepU3YEThCS  BUPAKEHOIO
MOCYIUIMBICTIO MPU  HAABHOCTI 3HAYHUX TEMJIOBUX PECypCiB Ta OOMEKEHUM
3a0e3MeyeHHsM aTMOC(EPHUMHU ONajaMHi. [PyHTOBHMH MNOKPHB JOCIIJAHOTO IOJIs
npeICTaBICHUN YOPHO3EMOM MIBICHHUMH  MaJIOTYMyCHUMU MITyBaToO-
B&KKOCYIJIMHKOBMMHU. | PYHTOYTBOPIOIOUOKO MOPOJIOK) €  JIECOBUJHI  CYIIIMHKH
OypyBaTO-IajaeBoOro KOJhOPY, TOHKOIOPHCTI, YIIUJIbHEHI, HAaCHYeHI KapOoHaTaMu
Kablio. [pyHTOBI BOAM 3aIsraroTh Ha rIMOMHI Oinblie TppOX METpiB. [10TYyKHICTH
ryMycoBOTO Topu3oHTy — 30 cM, rymycoBo-miepeximHoro — 60 cm. Peaxkiis
IPYHTOBOTO poO3uuMHy Onu3bka 10 HeWrtpanbHoi (pH 6,5-6,8), rigponiTuuHa
KUCJIOTHICTh B Mexkax 2,00-2,52 mr ekB. Ha 100 r rpynty. Cyma yBiOpaHUX OCHOB
cknagae 32-35 mr ekB. Ha 100 r rpyHTy, CTyniHb HacM4eHHS ocHOBaMU — 95,7 %.
HasBHicTh rymycy B opHOMY 1m1api IpyHTY 2,8 % (1o TropiHy), HITpaTHOrO a30Ty —
30,0 (mo KpaskoBy), pyxomoro ochopy — 146,0 (mo UupukoBy), OOMIHHOTO KaJIitO
— 357,0 mr Ha | kxr 1pyHTYy (M0 YupHkoBy). 3a BMICTOM PYXOMHX €JI€MEHTIB IPYHT
XapaKTEPU3Yy€EThCsS CEpeaHIM BMICTOM a30Ty Ta (pocopy 1 Ay’ke BUCOKHM BMICTOM
Kalio. Y [UIOMY Taka XapaKTepUCTUKA € TUIIOBOIO JUIsi YOPHO3EMIB ITiBJICHHHUX.
[pyHTH JaHOTO perioHy Kpaimle BChOro 3a0e3leucHi KajieM, J0CTaTHEO (Gochopom,
Ta 3aJ0BUILHO — a30TOM. Y TMOJbOBOMY JOCIIJl arpoTEXHIKa BHUPOIIYBaHHS
COHSIIHUKY OyJia 3araJIbHONPUNHATOIO MJisi 30HU, 32 BHUHITKOM BapiaHTIB, MIO
BUBYAJIUCH 32 CXEMOIO J10ciiay. B yci poku npoBeAeHHS 10OCHIKEHb NONEPEIHUKOM
COHSIIHUKY Oyrna mmeHuns o3uma. Cisuin TiOpuau COHSIIHUKY 3a TEeMIepaTypu
rpyaty  8-10°C  wa rmmOuHi 10cM  3aBYacHO  MPOTPYEHUM  HACIHHSAM
(BukopuctoByBayin mipenapar Komdyro cymep 3 pospaxynky 1,5 1/T) ciBaimkoro
CVYIIH-8 31 mBuAKicTIO 5-6 kM/roj1, Ha TUOUHY 5-6 cm. Ilicas ciBOM nmpukovyBasu
IpyHT Kiibuacto-mmopoBumMu koTkamu 3KKII-6, mo copusiio Ouibll paHHIN 1
JIpYKHIM TosiBi cxoxiiB. Ha BapiaHTax, e BHUBYAJIMCHh MIKPOJOOpPHBA MPOBOIUIN
MI03aKOPEHEBE IT1JKUBIICHHS POCIMH T1OPHUIIB COHSAIIHUKY 3T1IHO CXEeMHU J0Cmiay. Y
NBOX(AKTOPHOMY IMOJbOBOMY jgociiai Ha mpoTsazi 2020-2021 pokiB BUBYAIU
YPOKaMHICTD 1 SIKICTh HACIHHS BHCOKOOJICTHOBUX T10pH/IIB COHSIIHUKY 3aJICKHO BIJI
CTPOKIB BHECEHHSI MIKPOI00pUB.

Cxema mojp0BOT0 AOCHIAY BKIIOYalla HACTYITHI BapiaHTH:

®axtop A. I'bpuau:

1. Hapiit (St);

2. HK Kawmen;

3. TyrTi.

®daxrtop B. Mikponobpuna:

1. be3 mikpoeneMeHTIB (KOHTPOJIb);

2. Kantywm (4 n/ra) y dasi 6-8 JIHCTKIB;

3. Poctok (4 n/ra) y dasi 6-8 1UCTKIB;
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4. Peakom (4 n/ra) y dasi 6-8 MUCTKiB;

5. Hanowmikc (2 n/ra) y dasi 6-8 TucTkKiB.

OG6poOKy TMOCIBIB BHKOHYBAJIM pPaHIEBUM OOMNPHUCKYBaueM 13 PO3PaxyHKY
300 n/ra pobouoi piauHHU. Jlocmig 3akianaid METOAOM PO3IICTUICHHS JUISTHOK.
[ociBHa TUIOmA [JIISHKK CTAHOBHIA 56 M°, 00;1ikoBa — 30 M°, IOBTOPHICTH HOCIILY
YOTUPHUPaA30Ba. Y Cl B3ATI TOPUAM COHSALIHUKY JAJIi BUBUYEHHS B MOJHOBOMY JOCTIAlL
3anecerdi a0 [epkaBHoro Peectpy CopTiB pocimH YKpaiHU 1 peKOMEHIOBaHI IS
BupornryBanHs B 30H1 Cremy. JlochmipkeHHS B TMOJLOBOMY JOCIIAI TIPOBOIWIH
BIJIMOBITHO /10 3arajgbHOnpuiHITHX MeToauk Ta JJCTY [15].

Buxiang ocHOBHOro marepiaay Joc/ilkeHb. [HAMBinyallbHa MPOTYKTHUBHICTH
riOpu/IiB COHSIIIHUKY € BHU3HAYAIBHOIO iX YPOXKAaWHOCTI 1 3aJeXKUTh BIJ iX
010JIOTIYHUX OCOOJMBOCTEM Ta YMOB BHpONIyBaHHS. J[0 MEBHOI Mipu MapameTpu
MOKa3HUKIB 1HIUBIAYaJIbHOI MPOAYKTUBHOCTI (IiameTp Komrka, maca 1000 HaciHuH,
JYIINAHHICTh) MOXYTh 3MIHIOBAaTHCSl TaKOX 1 BiJl BIUIMBY TEXHOJOTIYHUX 3aXOIB,
30KpeMa, piBHA MIHEPAJIbHOTO KUBJIEHHS MAaKpO- Ta MIKPOEJIEMEHTaMH, TOLLO.

Tak, 3a pesyiabTaTamMu HAmIUX AOCTI/DKEHb Ha PO3MIp KOIIMKA BILTUBAJIH
KOMIUIEKCHO BCi YMOBHU, SIKI CKJIaJaJuCsl YIPOJOBXK BEreTaliifHOro mnepioay, aje
HalOIbIIe HOro PO3MIPU BU3HAYAIKCS MEPII 32 BCE YMOBAMHU MOYATKOBOI'O MEPIOTY
BereTailli, KoJu TMo4yuHaiocsa (opMyBaHHS 3ayaTKiB KBITOK. Bigomo, 110
CHIBBIJHOIIEHHS MDK SIIPOM 1 JYHINMUHHAM (32 Baror) Ma€ BEJIMKE TOCTOJApPChKE
3HAQYCHHS, 3a OJIHAKOBOI'O BMICTY JKHPY B sapi, Oinpmmmii ii BHXIJ JarOTh
TOHKOJIYIINUHHI T10puan. 3ajaexXHo BiJ 0COOIMBOCTEH TiOpuay 1, B MEHIIIH Mipi, B
MOTOJAHUX YMOB, JYIINUHHICTH MOMMUPEHUX HA YKpaiHi riopuiB cTaHOBUTH 22-30%.
JIymmuHHICTh HACIHHA MEHIIOK MIpOI0, HIXK OJNIMHICTH, Bapilo€ 3a BIUIMBY yMOB
BHUPOIILYBAaHHS, OCKUIbKM BOHA OLIbIIE 3aJ€KUTh BlJ F€HOTHUIY POCIUH Ta 1CTOTHO
MEHIIIE BiJ] YMOB BEreTaliitHOro nepiomay.

3 pe3yabTariB HAMMX JOCHIKEHb BHUAHO, IO TMOKA3HUKHU 1HAMBIIYaIbHOI
MPOTYKTUBHOCTI JIOCHII)KYBaHUX T1OPUIB COHSALIHUKY TEBHUM YHHOM BIAPI3HSIIUCS,
o0 MOACHIOETBCA iX Mopdo-OionoriyHuMu  ocobmuBocTsamMu. Hanpuknan, y
cepenboMy 3a 2020-2021 pp. Ha BapiaHTI 3 BUKOPUCTaHHSAM npenapary Poctok y
dazi 6-8 muctkiB Maca 1000 macinuu Oyna y riopumy Japiit 61,2 T, mo Oinbire 3a
riopun HK Kamen na 5,3 1, a Big ribpuay TyTTi BignosigHo Ha 6,7 T (Tabm. 1).

[Ipy 1bOMY BCTAHOBIICHO, IO 1HIII MOKA3HUKU 1HAUBIIYaIbHOIT IPOTYKTUBHOCTI
oynu Bumumu y riopuais HK Kamen, TyTTi, 1110 B MiJICYMKY 1 BU3HAYMIIO OUIBIINY 1X
3arajbHy NPOAYKTUBHICTh. TaK, y cepeHbOMY 3a POKH JOCTIIKEHb J1aMETp KOIIUKa
Ha BCIX BaplaHTax BHECEHHs MikpoaoOpuB OyB OutbmuM y TiopuaiB HK Kamen Ta
TytTi, mopiBHsSIHO 3 ri0puaoM Jlapiii; Hanpukiaa, 3a BHeceHHs Hanomikc y ¢asi 6-
8 mucTKiB JiameTp Kommka craHoBuB: y TiOpuay HK Kamen — 22,1 cm, y ribpuny
Tyrti — 20,7 cm 1y ribpuny Hapiii — 18,8 cMm. 3a oTpuMaHuX pe3ynbTaTiB JOCITIIKEHb
TaKO)X  MOYKHa  3aKJIIOYUTH, [0 BIUIMB  [O03aKOPEHEBOTO  IMJKUBJICHHS
MIKpOIOOpMBaMU Ha TMOKA3HUKH 1HAUBIAYyajdbHOI MNPOAYKTHBHOCTI MaB II€BHI
BIJIMIHHOCTI: OLTBIIIOI0 MIPOIO BiH TMPOSBISABCA 3a BHeceHHs KBantym y (dasi 6-
8 JINCTKIB, MOPIBHSIHO 3 IHITUMU BapiaHTaMHU.
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Tabnuys 1
Maca 1000 HaciHuH, JYIINUHHICTD, AlaMeTP KOUIUKY IiOpuaiB
COHSILITHUKY 32JI€5KHO Bi/l I03aKOPEHEBOr0 MiIZKUBJICHHSI MiKPO100OpUBaMH

(cepenne 3a 2020-2021 pp.)
I'6pun MikponobpuBa* Maca 1000 Jlymmnun- Hiametp
(paxTop A) (paxTop B) HACiHUH, T HICTB, % KOIIMKa, CM
1 (KOHTPOJIB) 60,6 21,9 18,5
2 62,4 21,1 19,6
Hapiii (St) 3 61,2 21,6 19,0
4 62,1 21,5 19,4
5 61,9 21,3 18,8
1 (KOHTPOJIB) 55,2 20,9 21,7
2 56,7 20,3 22,9
HK Kawmen 3 55,9 20,7 223
4 56,5 20,4 22,5
5 56,1 20,6 22,1
1 (KOHTPOJIB) 54,0 21,0 20,4
2 55,7 20,5 21,4
Tyrri 3 54,5 20,9 20,8
4 55,2 20,6 21,1
5 54,8 20,7 20,7

Ipumimka. *1. Be3 mikpodobpus (konmponv); 2. Keaumym; 3. Pocmox, 4. Peaxom 5. Hanomixc
IDicepeno: cchopmosaro Ha 0CHOBI IACHUX OOCTIONHCEHD.

Tak, y cepeaabomy 3a 2020-2021 pp. Ha ipomy Bapianti y riopuay HK Kamen
JTYNIMAHHAICTh cTaHoBuia 21,1 %, 1o meHme 3a KOHTPOJb (0€3 MIKpomaoOpuB) Ha
0,8 %, a maca 1000 nHaciaun Oyna O61IbIION HA 2,6 %, a BIAMIOBIIHO JiaMeTp KOIIUKA
301bIIyBaBcs Ha 1,2 oM.

VYpoxaitHicTh  OyAb-KOi  CUIBCHKOTOCIONAPCHKOI  KYJIbTYpU  (POPMYETHCS
3aJeXHO BiA MOpP(}O-010J0TTUHHUX OCOOIMBOCTEN COPTY 4M TiOpUIy, a TakoX IMij
BIJIUBOM TICHO TMOB’SI3aHUX MK COOOI0 pI3HUX YMHHHUKIB S>KUTTENISUIBHOCTI. B
ymoBax IliBnenHoro Cremy VYkpaiHu, 1€ JIMITYIOUUM YUHHUKOM (OpMYBaHHSA
MPOAYKTHUBHOCTI  CITbCHKOTOCMONAPCHKUX  KYJIbTYp € BOJOra, MaKCHMajbHe
MPOSIBJICHHSI KOKHOTO 3 HUX 3aJIeKUTh BIJ 1 MPOAYKTHMBHUX 3amaciB B IPYHTI.
[Tocunenust aii JauIIe OAHOTO 3 KUTTEBO BAXKIMBUX UYMHHUKIB HE MPU3BOIUTH 0O
MOKPAIIEHHS 3arajlbHOr0 pe3yJsibTary, ajxe horo Oyne oOMEKyBaTH YMHHHK, IO
3HaXOAUTHCS B MiHIMyM1. TOMY JJisf OTpPUMaHHS MaKCUMAJIbHOTO PIBHS YPOXKAWHOCTI
HE0OX1THO 3a0e3MeuyBaTH OJTHOYACHO PIBHOMIPHUI BIUIMB BCIX YMHHHKIB.

Bigomo, 1o piBeHb ypO>KailHOCTI COHSIIIHMKY B MOCYNUIMBUX ymoBax [liBaHs
VYkpaiHu  BHU3HAYA€ThCS  CHIBBIAHOIICHHSM MacH MK  BEreTaTUBHUMHU 1
TeHEPATUBHUMHU YaCTHHAMU POCIUH, SIKI (JOPMYIOTHCSI B TOMY YMCII 1 M1/ BIUTMBOM
arpoxXiMIYHUX 3axO0/diB. Y 3B’S3Ky 3 pI3HUM pIBHEM ajanTailii HEOJHAKOBHX 3a
CKOPOCTUTJIICTIO TIOpUJIIB COHSIIHUKY JO TOTOJHHUX YMOB Yy TIEpioJl Bereraiii,
MPOSIBIISIETBCS.  MEBHOKO  MIPOIO  3MIaTHICTh  IX  POCIHMH  NEPEepO3NOAUISITH
CITIBBIJIHOIIIEHHSI BET€TaTUBHOI 1 TeHEepaTUBHOI Macu. lle cTBOprO€ MOXIUBICTH 3a
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pPaxyHOK arpoxiMIYHUX 3axOJliB KepyBaTM pPOCTOM 1 PO3BUTKOM POCIIUH,
MIJBUINYBAaTH YPOXKAWHICTh TIOPUIB COHSIIHUKY Ta TOBHINIE PO3KPUBATH iX
FEHEeTUYHUM TOTEHIIal. Pe3ynbTaT HayKOBUX JOCHIIKEHb 1 BUPOOHMYMM JOCBIJ
MIATBEPAKYIOTh, 1110 B yMoBax [liBgennoro Creny YkpaiHu ayxe 4acTo 3HUKYEThCS
YpOXalHICTh HACIHHS 1 HOTO OJIIHICTh Yepe3 BUCOKY TeMIIepaTypy MOBITPS y HePioj
ix ¢opMyBaHHsS 1 HaJdMBY. 3 aHajJi3y HAIUX JOCTIIKEHb BUIHO, IO YPOXKAHHICThH
riOpU/IiB COHSIIIIHUKY 3ajekalia, K BiJl X O10JOTIYHUX OCOOJIMBOCTEH Ta YMOB, IO
CKIIQJIAIUCS] HEOAHAKOBO Y POKH JOCHIKEHb, TaK 1 BiJ I03aKOPEHEBOTO
MIOKUBJICHHS MIKPOJOOpHUBaMH. YPOKAWHICTh TIOpUIIB COHAIIHUKY B POKH
JOCIIIKEHB PI3HUIIACS, IO TOSICHIOETHCS TIEBHUMH BIJIMIHHOCTSIMH TTOTOJTHUX YMOB,
polli, AKUH XapaKTepu3yBaBCs OUIbII CHPUSTIMBUMHU T1IPOTEPMIYHUMU yMOBaMH,
nopiBHsAHO 3 2020 poxkoM. Hanpukinan, ypoxaitnicts riopuny HK Kamen na BapianTi
3a BUKOpHUCcTaHHS PeakoMm y da3i 6-8 muctkiB y 2020 poui cranosuia 2,30 T/ra, a 'y
2021 pomui — 2,64 1/ra, mo Oubiie Ha 0,34 1/ra (Tabmn. 2).

Tabnuys 2

YpoxaiiHicTh riOpuaiB COHALIHUKY 32JI€KHO Bi/l I03AKOPEHEBOI0
MiI?KMBJICHHS1 MiKpo10OpuBaMu, T/Ta

I'opun MikponobpuBa* Pix Cepenne 3a
(paxTop A) (paxTop B) 2020 2021 2020-2021 pp.
1 (KOHTPOJIB) 1,71 2,04 1,88
2 2,09 2,43 2,26
Hapiii (St) 3 1,96 2,27 2,12
4 2,01 2,36 2,19
5 1,99 2,32 2,16
1 (KOHTpOJIB) 2,01 2,29 2,15
2 2,38 2,71 2,55
HK Kamen 3 2,23 2,57 2,40
4 2,30 2,64 2,47
5 2,29 2,61 2,45
1 (KOHTpPOJIB) 1,84 2,17 2,01
2 2,24 2,58 2,41
TyrTi 3 2,15 2,42 2,29
4 2,21 2,51 2,36
5 2,19 2,46 2,33
HIPgs, vra 1014 riopunis (A) 0,17 0,26 0,21
Mikpo06puB (B) 0,22 0,34 0,28
B3aeMOi1 paKkTopiB
(AB) 0,38 0,59 0,48

Ipumimxa. *1. be3z mikpoooopus (konmponyw),; 2. Keanmym,; 3. Pocmoxk, 4. Peakom 5. Hanomikc
Iicepeno: cghopmosaro na 0cHOBI 81ACHUX QOCTIOJCEHD.

BinMiueHa 3aKOHOMIPHICTH 3a pIBHEM YPOXAWHOCTI B POKH JOCHIIKEHb
3aJIe)KHO BiJ MOTOJHUX YMOB BCTAaHOBJIEHA Ha BCIX JOCTIKYBaHUX TiOpHaax.
MikponobpuBa TakoXX IE€BHMM YHHOM BIUIMBaJIM Ha pPiBEHb YpPOKaWHOCTI
JTOCHIDKYBaHUX TiOpuIiB: i1 TOKa3HUKM OyJd HAWBUIIKMMHM 3a BCIX BapiaHTIB
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nociipKkeHb 3 MikpogoopuBamu y Tiopuny HK Kamen. Tak, y cepennbomy 3a 2020-
2021 pp. Ha Bapianti 3 Hanomikc y ¢a3i 6-8 nucTtkiB ypoxkaiHicTh riopuay HK
Kamen cranoBuna 2,45 1/ra, 110 6i1bI1e TOpiBHSAHO 13 Ti6puom Hapiit Ha 0,29 T/ra, a
3 riopugom Tyrri Ha 0,12 T1/ra. BrnuB MIKpoJoOpUB Ha  ypOXKaMHICTH
JIOCIIKYBaHUX TIOpHIB TakoX OyB HEOJHAKOBUM: Y CEPEIHbOMY 3a POKH
JOCTIKEHb HalBUINA YpOKalHICTh (opMyBajacs 3a BHECEHHs npenapaTy KBanTym
y ¢a3i 6-8 nucTKiB, 1 cTaHoBWIIA: Y Ti0puay apiit 2,26 T/ra, y riopuny HK Kamen —
2,55 t/raiy riopuay Tytti — 2,41 T/ra; a HAMEHIIO YpOXaiHICTh (popMyBasiach 3a
BUKOpUCTaHHA mpemnapaTy Poctok y ¢asi 6-8 muctkiB 1 Oyna: y riopuny apiit 2,12
T/ra, y riopuny HK Kamen — 2,40 1/ra iy ribpuny Tyrrti — 2,29 1/ra.

[Iponykiiro BCiX CLIBCHKOTOCIIOAAPCHKUX KYJIBTYp MOJKHA XapaKTepu3yBaTH
KUIBKICHUMH, a TaKOX SKICHUMHM TOKa3HUKaMu. Tak, BMICT JKHPY B HAaCIHHI
COHSIITHUKY 3JICKUTh BiJ TaKUX UYHMHHUKIB: O10JIOTTYHMX OCOOJMBOCTEH TiOpHIIB,
I'PYHTOBO-KJIIMAaTUYHUX YMOB, PIBHIB BOJIOr03a0€3MEUYeHHs] Ta MIHEPAIbHOTO
JKUBJICHHS 1, 30KpeMa, BIUIMBY MiKpo10OpuB. OOIPYHTOBAHUM PETYJIIOBAHHAM IUX
YUHHUKIB MOXXHa MIABUILIUTU HE JIMIIE YpPOXKANHICTh, aje 1 SKICHI TMOKa3HUKH
HACIHHS, 30KpEMa, BMICT JXHPY B HbOMY. 3HAHHA 3aKOHOMIPHOCTEW Hpouecy
HAKONMYEHHS JKHp, a TaKOXX 3a BpaxyBaHHS BIUIMBY TOTO YW IHIIOTO 3aXOAy Ha
’KUPOYTBOPIOBAIBHUI MPOLIEC — OCHOBA OTPUMAHHS BUCOKOSIKICHOTO HAaCIHHS.

B pesynbTari mpoBeneHUX AOCHIKEHb BCTAHOBJIEHO, IIO0 B CEPEIHBOMY 3a
POKH JIOCIIJIPKEHb HAWBUINUM BMICT XUpPY BUsBUBCS B HaciHHi riOpuay HK Kawmen;
3aJIe)KHO BIJ] M03aKOPEHEBOrO MIKUBJIEHHS MIKpOJOOpMBaMU BIH KOJIMBABCS Bij
49,2 no 52,7 % (Tabmn. 3).
Tabnuys 3
BwmicT xxupy B HaciHHI riOpuaiB COHSIIHUKY i 1Oro yMoOBHUIi 30ip 3a
NM03aKOPEHEeBOr0 MiKUBJIeHHA MikpogoopuBamu (cepeane 3a 2020-2021 pp.)

['i6pua (baktop A) |Mikponobpusa* (dhakrop B)| Bwmicrt xupy, % | YMoBHuUM Buxin oii, 11/ra
1 (KOHTpOJIb) 49,2 9,3
2 50,1 11,3
Hapiii (St) 3 49,4 10,5
4 49,9 10,9
5 49,7 10,7
1 (KOHTPOJIB) 51,9 11,2
2 52,7 13,4
HK Kamen 3 52,1 12,5
4 52,5 13,0
5 52,4 12,8
1 (KOHTPOJIB) 51,6 10,4
2 52,3 12,6
TyrTi 3 51,9 11,9
4 52,0 12,3
5 51,8 12,1

Ipumimka. *1. bez mixpooobpus (koumpoav), 2. Keawmym,; 3. Pocmox; 4. Peaxom
5. Hanomikc
Iicepeno: cghopmosano na 0cHOBI 81ACHUX QOCTIOJCEHD
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BigHocHO BIUMBY MiKpOJAOOpPUB BCTAaHOBJIEHO, IO y cepenHbomy 3a 2020-
2021 pp. HaiBUIIMKA BMICT >KMPY BIAMIUYE€HO B HAaCiHHI Ha BapiaHTI 3a BHECEHHS
KBanTtym y ¢asi 6-8 nuctkiB. Tak, y riopuny Hapiit Bin cknas 50,1 %, y riopuny HK
Kamen — 52,7% 1 y riopuny Tyrri — 52,3 %, mo Ouiblie, MNOPIBHSIHO 3
BUKOpucTaHHsAM PocTtok y ¢asi 6-8 muctkiB — Ha 0,6 %, 3 BukopuctaHisiM PeakoM y
¢azi 6-8 muctkiB — Ha 0,2 %, a 3 BHeceHHssM Hanomikc y ¢azi 6-8 qUCTKIB — Ha
0,4 %. Y poku nOOCHIIKEHb BMICT XUPY B HACiHHI TiOpHJIB COHSAIIHUKY OYyB
HEOJIHAaKOBUM. B ycix mociimkyBaHuX riOpuiB BiH BUSBUBCA MeHIIUM Yy 2020 porii,
mopiBHsSHO 3 2021 pOKOM, IO IOSCHIOETHCS OUIBII CIPUSTIMBAMU ITOTOJHUMU
YMOBaMH.

Buxin omii 3 omHoro rekrapa BuszHadaim 3rigHo JICTY, Oepyunm 3a OCHOBY
MOKA3HUKHU YPOXKANHOCTI Ta OJIIHOCTI HACIHHS T10pU/IIB COHSIITHUKY. Tak, y cepeIHbOMY
3a POKU JOCTIKEHh HAMOUTBIITNI BUX1] OJIi1 3aJIEXKHO BiJ] TIO3aKOPEHEBOTO M1 KUBJICHHS
MiKpoaoOpuBaMu Oys0 ofiepxaHo 3a BHeceHHs KBanTym y ¢asi 6-8 IUCTKIB y Ti0puay
HK Kawmen — Ha piBHi 13,4 11/ra, 1110 Oiibiie 3a KOHTpOJIb (0€3 MiKpoo0puB) Ha 2,2 11/Ta,
a HaliMeHIIMH — 3a BUKOpUCTaHHS PocTok y dasi 6-8 muctkiB, y riopuny [Hapiit, sikuii
ckiaB 10,5 1y/ra, o 6uIbIIe 32 KOHTPOJh Ha 1,2 11/Ta.

ExonoMiuHa e(heKTUBHICTh BUSHAYAETHCS BIJHOIICHHSAM OJIEP>KaHUX PE3YJIbTATIB 10
BUTpAT Ha iX BUPOOHMIITBO 1 O3HAYAE OJIEP)KaHHSI MAaKCUMAIIbHOI KUTBKOCTI TIPOMYKITIT 3
OJTHOTO TEKTapa 3eMEJIbHOI TUIOIIL, BiJ OJHIET TOJOBU XyA0OM 32 HAaWMEHIIMX 3aTpaT
Tpalli 1 KOIITIB HA BUPOOHUIITBO OJMHUII MPOAYKIIII.

Ha cbhoroziHi COHSIIIHUK € Y1 HE OCHOBHOIO OJIIMHOIO KYJBTYPOIO B YKpaiHi. 3 POKY
B PIK KWOro IUIOUI PO3MIMPIOIOTHCS, MO0 3yMOBIIEHO BHCOKOIO PEHTAOCNBHICTIO IIi€l
KyJbTYpH.

BupoOHuyi ToCHIDKEHHS 01l MIATBEPIUIM TOBHY MOMKJIMBICTh 3aMIHUA OJIMBKOBOI
OJ1ii Ha BUCOKO OJIETHOBY COHSIIITHUKOBY Y BUPOOHHUIITBI pUOHMX KOHCEPBIB, KOCMETUIHUX
KpemiB. BoHa € ogHuM 13 Kpaumx (pUTIOpHUX KUpiB. Binxomu nepepoOku (Makyxa,
IIPOT) € BHUCOKOMOXXMBHUM KOPMOM Ut TBapvH. OCHOBHHIA HampsIMOK 3017TbIICHHS
BUPOOHUIITBA 1 TTOJIMIIIEHHS SIKOCTI HACIHHS COHSIIITHHUKY — TI€ TTOIANbIIa 1HTCHCHU(IKAITis
Woro BuUpollyBaHHS. PiBeHb HapOAHOTOCTIONAPCHKOI E(PEKTUBHOCTI  CLIBCHKOTO
rOCIIOJIApCTBA BU3HAYAETHCSI OOCSTOM 1 TEMIIOM 3pPOCTaHHSIM BHPOOHHIITBA BaJIOBOI
IPOAYKIIT 1 OKpeMUX ii BUJIIB 3 PO3PaXyHKY Ha Iy HACEJICHHS.

VY cepennbomy 3a 2020 — 2021 pp. HaiOuIbIIA YPOXKAMHICTH COHSIIHUKY Oyiia
chopmonana y riopuny HK Kamen 3a mo3akopeHEBOro MiKUBICHHS MIKPOJI0OPHUBOM
Peakom y ¢a3i 6-8 mucTkiB 1 cTaHoBHIIA 2,55 T/Ta, 1110 OUIBIIE 32 YPOXKANHICTB 10 T1I0pUITY
Hapiit Ha 0,29 1/ra, a 3a Tyrri Ha 0,15 T/ra (Tabxa. 4). 3a 3acTocyBaHHSI MIKpOJ0OpHBa
Hanowmikc y ¢asi 6-8 muctkiB cepeans ypoxaitnicts 3a 2020-2021 pp. mo riopuay HK
Kamen Oyna Oimbmmoro Ha 0,29 T/ra, mopiBHSHO 3 ypoxauHICTIO TiOpumy Jlapiid, a
BiiHOCHO TiOpuay Tyrri BiamosimgHo Outbiie Ha 0,12 T/ra. YpoxkaitHicts riOpumiB
COHSIITHUKY TIEBHOIO MIPOIO 3MIHIOBAJIACs 3AJICKHO BiJ MO3aKOPEHEBOTO TT1HKUBIICHHS
MmikponobpuBamu. Tak, y cepeaubomy 3a 2020-2021 pp. Ha BapiaHTI 3 BUKOPHUCTaHHSIM
npenapaty Hanomikc y a3t 6-8 JMCTKIB ypokaiHICTh TiOpuay TyTTi cTaHOBHIA

41



(44

Po3paxyHOK eKOHOMIYHOI e()eKTUBHOCTI BUKOPUCTAHHS MO3aKOPEHEBOI0 MiI?KNBJICHHSA
AOCJTII)KYBAHUX TiOPUAIB COHALIHUKY

Tabnuys 4

Hoxasmmkn 1(K)* | 2 Hag) " 4 5 1K) | 2 T IgaMeH 4 5 1K) | 2 Ty3TTi 4 5
Bposxaiimics, T/ra | 1,88 | 2,26 | 2,12 | 2,19 | 2,16 | 2,15 @ 255 | 240 | 247 | 245 | 2,01 | 241 | 229 @ 236 | 233
Ba“"f;}‘fgpm’ 13720 | 14550 | 14380 | 14480 | 14410 | 13940 | 14920 | 14730 | 14840 14780 | 13870 | 14805 | 14610 | 14740 | 14590
CoGisapricts, Tpr/r | 7298 | 6438 | 6783 | 6612 | 6671 | 6484 | 5851 | 6138 | 6008 | 6033 | 6900 | 6143 | 6380 @ 6246 | 6262
[lina peanizawii, rpr/t| 20000 | 20000 | 20000 | 20000 | 20000 | 20000 | 20000 | 20000 | 20000 20000 | 20000 | 20000 | 20000 | 20000 | 20000
BapTiCi;If};gﬂyK“ﬁ’ 37600 | 45200 | 42400 | 43800 | 43200 | 43000 | 51000 | 48000 | 49400 49000 | 40200 | 48200 | 45800 | 47200 | 46600
TpuGyToxk, rpr/ra | 23880 | 30650 | 28020 | 29320 | 28590 | 29060 | 36080 | 33270 | 34560 | 34220 | 26330 | 33395 | 31190 | 32460 | 32010
Tpu6ytok, rpr/r | 12702 | 13562 | 13217 | 13388 | 13236 | 13516 | 14149 | 13863 | 13992 | 13967 | 13100 | 13857 | 13620 | 13754 | 13738
Pentabenbricts, % | 174,1 | 210,7 | 1949 | 202,5 | 1984 | 208,5 | 2418 | 225,9 | 232,9 | 231,5 | 189,8 | 225,6 | 213,5 | 2202 | 2194

Ipumimka. *1. Be3 mikpoodobpus (konmponv); 2. Keaumym; 3. Pocmox, 4. Peaxom 5. Hanomixc
IDicepeno: cghopmosaro Ha 0CHOBI IACHUX OOCTIONHCEHD.
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2,33 T/ra, y BapianTi 3 Peakom y ¢a3i 6-8 nucTKiB BianoBigHO ckianga 2,36 T/ra. 3a
BUKOpUCTaHHs PocTok y (hasi 6-8 mucTKiB yposkaiHicTh riopuay TyTTi ckiana 2,29 T/ra,
o Outkine Ha 0,28 T/ra 3a KOHTPOJIb,a 32 BUKOpUcTaHHsIM KBaHTyMm y ¢a3i 6-8 JMCcTKIB
ypokarHicTh riopumy TyrTTi ckiana 2,41, mo 6ueine Ha 0,4 T/ra 3a KOHTPOJIb.

PiBeHb peHTaOeNbHOCTI BUPOLIYBaHHS TIOPHUAIB COHSIIHUKY TMEBHOIO MIpOO
3MIHIOBAJach 3aJI€KHO BiJl MO3aKOPEHEBOTO MiKUBIEHHS. Y TiOpUAY COHSIIHUKA
Hapiii piBeHb peHTAOETBHOCTI y MEpIIoMy BapiaHTi nocmiay ctaHoBuB 174,1 %, a
riopuna HK Kamen — 208,5 %, a mpupicT unctoro npuOyTKy riOpumy BiJIMOBITHO
cknaB 23880 rpu/ra, Ta — 29060 rpu/ra. Y apyromy BapiaHTi piB€Hb pEHTa0EIBHOCTI
riopuny Japiii cknas 210,7 %, a riopuna HK Kamen cknas 241,8%, npupict 4ucToro
npuOyTKy BianoBiaHO cranoBuB 30650 rpu/ra, Ta BianoBigHo ckiaB 36080 rpu/ra. Y
TPEeTbOMY BapiaHTI peHTadenbHICTh T10puay Japiit ckiana 194,9 %, a HK Kamen —
225,9 %, ToMy mpupicT unMctoro npuOytky mno /[apito ckmaB 28020 rpu/ra, a B
HK Kamen — 33270 rpu/ra. Y yeTBepTOMY BaplaHTi PIBE€Hb PEHTA0EIbHOCTI TOpUIy
Hapiit ctanosus 202,5%, a HK Kamen cknas 232,9%, npupict yuctoro npuOyTKy 1o
Hapito cknaB 29320 rpu/ra, a Ha ridopuai HK Kamen — 34560 rpu/ra.

BucHOBKM i nepcnekTUBU NMOAAJIBIIMX J0CTIKeHb. OTXe, 32 pe3yibTaTamMmu
BUPOOHMYOI Ta EKOHOMIYHOI €(EKTUBHOCTI MPOBEAECHUX HaMU JOCIIIKEHb,
HaWKpallll pe3yibTaTh 3a0e3reuyBano BUpoIyBaHHs riopuay consmuuky HK Kamen
Ta BHUKOPHCTAHHS II03aKOPEHEBOTO IM/DKUBICHHA TMOCIBIB y (a3l 6-8 nucTKiB
MikpogoOpuBoM KBaHTyMm, IO CHpUSAIO OTPUMAHHIO HAWBUINOI YpOXKAHHOCTI
(2,55 1/ra) Ta piBHs peHTadenbHocT (241,8 %).

CnHcox BUKOPHCTAHOI JIiTepaTypu

1. KoBasienko O. A. ArpoekoJioriuHe OOIpyHTYBAaHHSI Ta PO3pPOOKa €JIEMEHTIB
010J710TI30BaHUX TEXHOJIOTIH BHPOIIYBaHHS CLIBCHKOTOCTIONAPCHKUX KYJIBTYp B
ymoBax [liBmus Ykpaian. — Keanigpikayiiina naykosa npays Ha npasax pyKONUcy.
Jlucepmayiss na 3000ymms HayKko8oco cmyneHsi 0OKMOpa CilbCbKO20CHOOAPCHKUX
Hayk 3a cneyianouicmio 06.01.09 — pocaunnuymeo. XEpCOHCHKUW JCP>KaBHUI
arpapHO-eKOHOMI4HUI yHiBepcuTeT, XepcoH, 2021. 592 c.

2. INanmamapuyk B.JI. Ilo3akopeHeBi MiPKUBICHHS y CYYaCHHX TEXHOJOTISX
BUPOIIYBaHHS TiOpUIIB COHSIIHUKY. Aepobionocia. 30ipHux Haykosux npays. bina
nepksa. 2020. Nel (157). C. 137-144.

3. Komanenko O.A., Hepoma P.C., Ilawecna I[.B., Tymuiti J[.}O. Brnus
OlompenapaTiB Ha MPOAYKTUBHICTh COHAIIHMKA. [lepaunu cmenogoco Kparo:
Mmarepiaii Bceykp. Hayk.-mpakT. koH(]., M. MukomaiB, 20-22 muctom. 2019 p.
Muxonais: MHAY, 2019. C. 76-78.

4. T'amatonoBa B.B., KoBanenko O.A., Xonenko JL.I'. Cywacui minxomu a0
BEJICHHS 3eMJIEpOOCHKOI Tally3l Ha 3acamax Oiosorizamii Ta pecypco30epekeHHS.
Payionanvne suxopucmaunns pecypcie 8 ymo8ax ekoaio2iuHo cmadbiibHuUx mepumopii:
konektuBHa MoHorpadis. I[lomraBa: TOB HBII «Yxkpnpomrtoprcepsic», 2018.
C. 232-342.

43



ISSN 2707-5826 CIJIBCHKE I'OCIIOJAPCTBO Pocaunnuymeo, cyvacnuii cman Ne25
TA JIICIBHUIITBO ma nepcneKmusU po36UmKy 2022

5. Kovalenko O., Gamajunova V., Neroda R., Smirnova I., Khonenko L.
Advances in nutrition of sunflower on the southern steppe of Ukraine. Springer
International Publishing Switzerland. Soils Under Stress. 2021. P. 215-223.

6. Koanenko O.A., ®enopuyk M.I., Hepona P.C., loneus f.JI. BupoiryBanHs
COHSIIIIHMKA 32 BUKOPUCTAHHS MIKpPOJOOpUB Ta OakTepiajdbHUX MpenapartiB. BicHuk
Tlonmascwkoi deparcasnoi acpaproi akademii. 2020. Ne 2. C. 111-134.

7. [Manamapuyk B.J1., [Tomimyxk I.C., €pmakosa JI.M., Kanenceka C.M. biosnoris
Ta EKOJIOTisI clabChKOrocmoaapchkux pociud. Binauis: DPOIl danwmrok, 2013.
636 c.

8. IMamamapuyk B.JI., [TinnyOuuit B.®. IIpogykTuBHICT T1IOPUAIB COHSIITHUKY
3aJIeKHO BIJ] €JIEMEHTIB TEXHOJOTii BHUpolryBaHHS. Citbcbke 20cnodapcmeo ma
qicisnuymeo. 2021. Ne3 ( 22). C. 29-44.

9. Mazyp B.A., Ilanamapuyk B.J., [lomimyxk I.C., [Tanamapuyk O.[]. HoBiTHi
arpoTEXHOJIOr1i y pocTMHHUITBI. Binauis, 2017. 588 c.

10. Mazyp B.A., Hinyp .M., Huraucekuii B.I., Manamypa C.B. ®opmyBaHHs
MPOJIYKTUBHOCTI TIOpPUAIB COHSIIHMKA 3aJIeKHO Bl PIBHS YJIOOpEHHS Ta yMOB
3BOJIOKEHHS. Cinbebke cocnodapemeo ma aicisHuymeso. 2020. Ne 4(19). C. 208-220.

11. IHanmamapuyx B.J., HHomimyk [.C., €pmakoBa JI.M., Kanenceka C.M.
Cucremu cy4acHMX 1HTEHCHBHHMX TEXHOJOTIHA (2-re¢ BUJAHHS BHUIpPAB. Ta JOIOB.).
Binnuns: @OIT Poransceka 1.0., 2012. 370 c.

12. Tlanamapuyk B.JI., loponin B.A., Konicauk O.M., Anekcee O.0. OcHoBH
HAClHHE3HABCTBa (Teopis, METOAOJOriA, TmpakTuka): Monorpadis. Binuung:
Hpykapus «pyk», 2022. 392 c.

13. BoxeroBa P., Murpodano O., Manspuyk M. EdexTuBHICTh CydacHUX
TEXHOJIOT1 BHPOIIYBAHHS COHAIIHUKY 33 PI3HUX YMOB 3BOJIOXKEHHS Ta CIOCOOIB 1
ITMOMHU OCHOBHOTO OOpOOITKY IPYHTY Ha MiBIHI YKpaiHu. Texuika ma mexuonozii
AIIK. 2021. Ne 1. C. 19-21.

14. MManamapuyk B./1., [Tigny6nuit B.®. Bimus cuctemu ocHOBHOTO 00pOOITKY
IPYHTY Ha TPOAYKTHBHICTH TIOpuAIB COHSMHUKY. Cinbcbke 2ocnodapcmeo ma
nicignuymeo. 2021. Ne4 (23). C. 25-35. Doi: 10.37128/2707-5826-2021-4-3

15. €menko B.O., Komwurtko IL.I'., Onpumko B.II., Koctorpus I1.B. OcHoBu
HayKOBHX JIocaipkeHb B arporomii. K.: [is, 2005. 201 c.

Cnucok BUKOPHCTAHOI JiTepaTypH y TpaHnciitepanii /References

1. Kovalenko O.A. (2021). Ahroekolohichne obhruntuvannia ta rozrobka
elementiv biolohizovanykh tekhnolohii vyroshchuvannia silskohospodarskykh kultur
v umovakh Pivdnia Ukrainy. [Agroecological substantiation and development of
elements of biological technologies for growing agricultural crops in the conditions
of Southern Ukraine]. Kvalifikatsiina naukova pratsia na pravakh rukopysu.
Dysertatsiia na zdobuttia naukovoho stupenia doktora silskohospodarskykh nauk
za spetsialnistiu 06.01.09 — roslynnytstvo. Khersonskyi derzhavnyi ahrarno-
ekonomichnyi universytet. [in Ukrainian].

44



ISSN 2707-5826 CIJIBCHKE I'OCIIOJAPCTBO Pocaunnuymeo, cyvacnuii cman Ne25
TA JIICIBHUIITBO ma nepcneKmusU po36UmKy 2022

2. Palamarchuk V.D. (2020). Pozakorenevi pidzhyvlennia u suchasnykh
tekhnolohiiakh vyroshchuvannia hibrydiv soniashnyku [Foliar feeding in modern
technologies for growing sunflower hybrids]. Ahrobiolohiia — Agrobiology. 1 (157),
137-144. [in Ukrainian].

3. Kovalenko O.A., Neroda R.S., Pachesna [.V., Tupchii D.Yu. (2019). Vplyv
biopreparativ na produktyvnist soniashnyka. Perlyny stepovoho kraiu: materialy
Vseukr. nauk.-prakt. konf., m. Mykolaiv, 20-22 lystop, 2019. 76-78. [in Ukrainian].

4. Hamaiunova V.V., Kovalenko O.A., Khonenko L.H. (2018). Suchasni
pidkhody do vedennia zemlerobskoi haluzi na zasadakh biolohizatsii ta
resursozberezhennia [Modern approaches to the management of the agricultural
sector on the basis of biologization and resource conservation]. Ratsionalne
vykorystannia resursiv v umovakh ekolohichno stabilnykh terytorii: kol. monohr —
Rational use of resources in ecologically stable areas: a collective monograph. [in
Ukrainian].

5. Kovalenko O., Gamajunova V., NerodaR., Smirnoval., Khonenko L. (2021).
Advances in Nutrition of Sunflower on the Southern Steppe of Ukraine. Springer
International ~ Publishing Switzerland. Soils Under Stress. P. 215-223.
doi.org/10.1007/978-3-030-68394-8 21. [in Ukrainian].

6. Kovalenko O. A., Fedorchuk M. 1., Neroda R. S., Donets Ya. L. (2020).
Vyroshchuvannia soniashnyka za vykorystannia mikrodobryv ta bakterialnykh
preparativ. Visnyk Poltavskoi derzhavnoi ahrarnoi akademii [Bulletin of the Poltava
State Agrarian Academy]. 2, 111-134. DOI: 10.31210/visnyk2020.02.02. [in
Ukrainian].

7. Palamarchuk V.D., Polishchuk I.S., Kalenska S.M., Yermakova L.M. (2013).
Biolohiia ta ekolohiia silskohospodarskykh roslyn: Pidruchnyk [Biology and ecology
of agricultural plants: Textbook]. Vinnytsia [in Ukrainian].

8. Palamarchuk V.D., Pidlubnyi V.F. (2021). Produktyvnist hibrydiv soniashnyku
zalezhno vid elementiv tekhnolohii vyroshchuvannia [Productivity of sunflower hybrids
depending on the elements of cultivation technology). Silske hospodarstvo ta lisivnytstvo
— Agriculture and forestry. 3(22), 29-44. [in Ukrainian].

9. Mazur V.A., Palamarchuk V.D., Polishchuk I.S., Palamarchuk O.D. (2017).
Novitni ahrotekhnolohii u roslynnytstvi: Pidruchnyk [7he latest agricultural technologies
in crop production: Textbook]. Vinnytsia. [in Ukrainian].

10. Mazur V.A., Didur .M., Tsyhanskyi V.I., Malamura S.V. (2020). Formuvannia
produktyvnosti hibrydiv soniashnyka zalezhno wvid rivnia udobrennia ta umov
zvolozhennia [Formation of productivity of sunflower hybrids depending on the level of
fertilizer and moisture conditions). Silske hospodarstvo ta lisivnytstvo — Agriculture and
forestry. No. 4 (19), 208-220. [in Ukrainian].

11. Palamarchuk V.D., Polishchuk I.S., Yermakova L.M., Kalenska S.M. (2012).
Systemy suchasnykh intensyvnykh tekhnolohii (2-he vydannia vyprav. ta dopov.)
[Systems of modern intensive technologies (2nd edition corrected and supplemented)].
Vinnytsia: FOP Rohalska 1.O. [in Ukrainian].

45


https://doi.org/10.1007/978-3-030-68394-8_21

ISSN 2707-5826 CIJIBCHKE I'OCIIOJAPCTBO Pocaunnuymeo, cyvacnuii cman Ne25
TA JIICIBHUIITBO ma nepcneKmusU po36UmKy 2022

12. Palamarchuk V.D., Doronin V.A., Kolisnyk O.M., Alieksieiev O.0. (2022).
Osnovy nasinnieznavstva (teoriia, metodolohiia, praktyka): Monohrafiia. [Fundamentals
of seed science (theory, methodology, practice): Monograph]. Vinnytsia: Drukarnia
«Druk». 392 s. [in Ukrainian].

13. Vozhehova R., Mytrofanov O., Maliarchuk M. (2021). Efektyvnist
suchasnykh tekhnolohii vyroshchuvannia soniashnyku za riznykh umov zvolozhennia
ta sposobiv 1 hlybyny osnovnoho obrobitku gruntu na pivdni Ukrainy [7he efficiency
of modern technologies for growing sunflower under different conditions of moisture and
methods and depth of the main tillage in the south of Ukraine). Tekhnika ta tekhnolohii
APK —Machinery and technologies of agro-industrial complex. 1, 19-21. [in Ukrainian].

14. Palamarchuk V. D., Pidlubnyi V. F. (2021). Vplyv systemy osnovnoho
obrobitku gruntu na produktyvnist hibrydiv soniashnyku [/nfluence of the main tillage
system on the productivity of sunflower hybrids]. Silske hospodarstvo ta lisivnytstvo —
Agriculture and forestry. 4 (23). 25-35. Doi: 10.37128/2707-5826-2021-4-3 [in
Ukrainian].

15. Yeshchenko V. O., Kopytko P. H., Opryshko V. P., Kostohryz P. V. (2005).
Osnovy naukovykh doslidzhen v ahronomii. [Basics of scientific research in agronomy|.
[in Ukrainian].

ANNOTATION
IMPACT OF FOLIAR FERTILIZERS ON SUNFLOWER
PRODUCTIVITY IN THE SOUTHERN STEPPE OF UKRAINE

The article is devoted to the results of scientific research on the peculiarities of the
productivity formation of sunflower hybrids Darius, NK Kamen, Tutti, depending on foliar top-
dressing of micronutrients in soil and climatic conditions of the Mykolaiv region. There is a direct
dependence of crop growth and its formation on the optimal combination of weather and climatic
conditions and nutrients of crops. The soil cover of the experimental field is represented by
chernozem southern low-humus dusty-heavy loam on brownish-pile forest-like loams. According to
the content of mobile elements, the soil is characterized by an average content of nitrogen and
phosphorus and a very high content of potassium. In the field experiment, sunflower cultivation
techniques were generally accepted for the area, except for the variants studied according to the
experimental scheme. In the variants where microfertilizers were studied, foliar feeding of
sunflower hybrid plants was performed according to the experimental scheme. In a two-factor field
experiment during 2020-2021, the yield and seed quality of high-oleic sunflower hybrids depending
on the timing of microfertilizers were studied. The studied sunflower hybrids are included in the
State Register of Plant Varieties of Ukraine and are recommended for cultivation in the Steppe
zone. The results of the study showed that foliar fertilization with microfertilizers affects the
performance of individual productivity, in particular when applying Quantum in the phase of 6-8
leaves on crops of sunflower hybrid NK Kamen husk was 21.1%, which is less than the control
(without microfertilizers) by 0, 8%, and the weight of 1000 seeds was 2.6% larger, and accordingly
the diameter of the basket increased by 1.2 cm. The effect of microfertilizers on the yield of the
studied hybrids was also different: on average over the years the highest yield was formed by
applying the drug Quantum in the phase of 6-8 leaves, and was: in the hybrid Darius 2.26 t / ha, in
the hybrid NK Kamen — 2.55 t / ha and in the hybrid Tutti — 2.41 t / ha, Foliar fertilization
significantly affected the quality of fat, in particular, the highest oil yield was obtained by applying
Quantum in the phase of 6-8 leaves in the hybrid NK Kamen — at 13.4 kg / ha, which is more than
the control (without microfertilizers) by 2.2 kg / ha, and the smallest — for the use of Rostock in the
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phase of 6-8 leaves, in the hybrid Darius, which amounted to 10.5 h / ha, which is more than the
control of 1.2 h / ha. According to the research results, it is recommended to to carry out sowing in
field crop rotations as the best option for NK Kamen sunflower hybrid under the condition of foliar
top-dressing with Kvantum microfertilizer with a working fluid consumption rate of 4 l/ha in the
culture phase of 6-8 leaves.

Key words: sunflower, microfertilizers, foliar top-dressing, plant height, leaf surface area,
yield, seed quality, profitability.
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