ISSN 2707-5826 DOI: 10.37128/2707-5826-2023-2

BIHHULbKUIA HALIIOHAJIbHUIA
ATPAPHUI YHIBEPCUTET

| ClabCbKe rocnogapcTBo
Ta JICIBHHITBO

|  Ne 2 (29), 2023 p. |



MIHICTEPCTBO OCBITHU I HAYKHM YKPAITHU
BIHHUIIbKUHN HAIIIOHAJIbHUU AT'PAPHUU YHIBEPCUTET

CiiibCbKe rocnoaapcTso
Ta JICIBHUIITBO

Ne 2 (29)

Binnus
2023



ZKypHas1 HayKOBO-BHPOOHHMY0I0 T
HABYAJbHOT0 CIIPSIMYBAHHSA
"CIJIBCBKE TOCIIOAAPCTBO TA JIICIBHHULITBO"
"AGRICULTURE AND FORESTRY"
3acHoBanuit y 1995 pori mix Ha3BOIO
"Bicunk BiHHHIBKOT0 1€P/KABHOTO
CiJILCHKOroCnoAapchKOro iHCTUTYTY"

V¥ 2010-2014 pokax BUXOIUB i1 Ha3BO "30ipHIK HAYKOBHX
npanb BiHHUIBLKOro HAIOHATBLHOT0 arpapHoOro yHiBepcurery".
32015 poxy "CinbcbKe rocnoaapcTBo Ta JiciBHUITBO'"
Csidoymeo npo depaicasiy peccmpayiio 3acobieé Macosoi ingopmayii
Ne 21363-11163 P sio 09.06.2015

T'onoenuit pedoakmop
KaHJIUJAT CUTbCHKOTOCTIONAPChKUX HayK, ipodecop Masyp B.A.

3acmynHuk 20J106H020 pedaKmopa
KaHJIUJAT CUTbCHKOTOCTIONAPChKUX HayK, fnoueHt Hdimyp .M.

Ynenu peoaxkuininoi Konezii:

JOKTOp Oil0J0TIYHUX HayK, podecop, akaneMik HAAH Vkpainu Meabauuayk M./,
JIOKTOP CLTBCHKOTOCIIOIAPCHKUX HayK, nmpodecop Baroenko C.A.

JIOKTOpP CUIbCHKOTOCIOIAPChKUX HayK, npodecop Tkauyk O.I1.

KaHJIMJIAT CUTbChKOTOCTIOAPChKUX HayK, noleHT Tenekano H.B.

KaHAUIaT reorpadiuHux HAyK, JOLEHT Mypnpaxk I'.B.

KaHJIUJIAT CUTbCHKOTOCTIONAPChKUX HayK, noleHT [lannupena I'.B.

KaHJIUJIAT CUTbCHKOTOCTIONAPChKUX HayK, noleHT [lanamapuyk L.

KaHJUJAT CUTbCHKOTOCTIONAPChKUX HayK, fAoueHT Lumopa S1.T.

JIOKTOP CLIBCHKOTOCTIONAPCHKUX HAYK, wieH-kopecnoHaeHT HAAH,

CT. HayK. CIIBPOOITHUK Yepueas B.1O.

JIOKTOP CUIbChKOTOCTIOIapchkuX HayK, mpodecop Moaropeubkuii C. I1.

JOKTOP CLIBCHKOTOCTIONAPCHKUX HayK, npodecop Kiumenko M. O.

JOKTOP CLIBCHKOTOCTIONAPCHKUX HAYK, CT. HAyK. ciBpoOiTHHK Mockaseus B. B.

Dr. hab, prof. Sobieralski Krzysztof
Dr. Inz Jasinska Agnieszka
Dr. hab, prof. Siwulski Marek
Doctor in Veterinary Medicine Federico Fracassi

Buoaseuyw: Binnuyvkuii HauionanvHuil azpapruil yHieepcumem
Bianosinaneauii cexperap — Maszyp O. B., kanauaar cutbCbKOrocroJapcbKuX HayK, JOLIEHT
PenaryBanHs, kopekiiis i mepekiana Ha iHo3eMHY MoBY — KpaBeus P.A., noktop
He/1aroriyHuX HaykK, JOIEHT.

Kowmm'torepna Bepctka — Masyp O.B.

ISSN 2707-5826 ©BHAY, 2023
DOI: 10.37128/2707-5826



ISSN 2707-5826 CUIbBCBKE I'OCIIOAPCTBO MNe29
DOI: 10.37128/2707-5826-2023-2 TA JIICIBHULITBO 2023

"CIJIbBCBKE I'OCITIOJAPCTBO TA JIICIBHUIITBO"
"AGRICULTURE AND FORESTRY™
Kypnan naykoeo-eupoonuuozo ma nasuanvnozo cnpamyeanns 05°2023 (29)

POCJIMHHULTBO, CYYACHHUH CTAH TA IIEPCIIEKTUBH PO3BHUTKY

HULIOPA SL.T., TOMYYK O.M. BMICT OJIII Y HACIHHI PIITAKY

O3MMOTI'0O 3AJIE’)KHO BIZA 3BACTOCOBAHNX MIKPOEJIEMEHTIB ¥V
ITO3AKOPEHEBI IIJDKWBJIEHHA 5

PELEKH L., ZABARNY| O. FORMATION OF BUSHINESS OF SPRING
TRITICALE VARIETIES DEPENDING ON THE PREDECESSOR AND
FERTILIZER 18
BJAOBEHKO C.A., IOJTOPELBKHM C.IL., TOJIIIYK M.L.,

BEPTEJEC IL.M. YPOXKAWHICTD I BUXIJT BYJIbB HACIHHEBOI

®PAKIII COPTIB KAPTOIUII 3AJIEXKHO BIJ] CHCTEMU KUBJIEHHS B
YMOBAX JIICOCTENY ITPABOBEPEKHOT'O 32

I'ETMAH H.A. ' OPOX, K ®AKTOP IIIIABUILEHHA [TPOAYKTUBHOCTI
ATPO®DITOLHEHOSIB 42

CEJIEKLIST, HACIHHULTBO, HACIHHE3HABCTBO TA COPTO3HABCTBO .
BPOBJI A.A., IIOJIIIYK B.B. OIIIHIOBAHH OCOBJIMBOCTEN
CTEBJIOBOI'O AITAPATY COPTIB TPOAH/I I'PYIIN ®JIOPIBYHIIA B

VMOBAX TIPABOBEPEXHOT'O JIICOCTEITY YKPATHI 55
SAXUCTPOCMH
OKRUSHKO S. PHYTOCENOTIC AND CHEMICAL METHODS AFFECTING
WEEDINESS OF WINTER WHEAT 63

OBOUYIBHULITBO TA TPUBHUIITBO

BJIOBEHKO C.A., IIBUAKHW I1.A. TOCIIOJJAPCHKO-BIOJIOI' TYHA

OLIHKA COPTIB COJIOJKOI'O ITEPLIO B YMOBAX BIJIKPUTOI'O

IPYHTY 78

JIICOBE TA CAZJOBO-IIAPKOBE I'OCIIOJAPCTBO

HUT'AHCBKA O.I. BETETATUBHE PO3MHOXXEHHS TVI 3AXIJIHOI

(THUJA OCCIDENTALIS) TA OCOBJIMBOCTI PO3BUTKY YKOPIHEHUX
POCJIMH 88



ISSN 2707-5826 CUIBCBKE I'OCIIOAPCTBO Ne29
DOI: 10.37128/2707-5826-2023-2 T4 JIICIBHUL[TBO 2023

EKOJIOTIA TA OXOPOHA HABKOJIMIIIHPOIO CEPEJJOBULIA
TKAYYK O.IIL., IAHKOBA C.O. BIOIHAUKALIMHNHN ITPOB Y
HACAJUKEHHAX ITOJIE3AXNCHHUX JIICOCMYT BHACJIIJOK

3ABPYJHEHHS JOBKIJUIS 3AXOJAMU IHTEHCU®DIKALIL 3EMJIEPOBCTBA 99

TITAPEHKO O.M. I[IPUPOIHI KOPMOBI YTI'TIA5 CXIJJTHOT'O ITOAJIJIA
VKPAIHM: CTTPSIMOBAHICTb IMHAMIUHMX ITPOIIECIB TA

OIITUMIBAIIA B CYHACHUX EKOJIOITYHUX YMOBAX 112

Ir'YLOJI I'.B., MA3YP O.B. BMICT HITPATIB Y HACIHHI COHSIIIHUKY
TA ITIPOJIYKTAX MOI'O IIEPEPOBKH ITPY BUPOILIIYBAHHI HA CIPUX

JIICOBUX IPYHTAX 125
MOJIIIIYK M.L, SIKOBEILb A.O., BOMKO O.10. BIUINUB 3AXUCHO-
CTUMVJIIOIOUMX PEUOBUH HA ITPOJYKTHBHICTH COPTIB KAPTOILII

B YMOBAX JIICOCTEITY IIPABOBEPEXHOI'O 136
NIIYP LLM., BOTOMA3 C.0. CYUYACHUM CTAH I IEPCIIEKTUBU

BUPOILLIYBAHHS KYKYPY/I3U B YKPATHI 153
MMAJIAMAPYYK B.JI., TUCSIYHUM O.I1. BIUIUB IUIOLLI JINCTKOBOI
[UIACTUHKU HA YKOPIHIOBAHICTbD 3EJIEHUX KMBLIIB KAJIMHU

3BUYAMHOI 162
MA3YP 0O.B., MA3YP O.B. AJTAIITUBHA I[IHHICTb COPTIB COi 3A
BUPOILIYBAHHS Y PI3BHOMY EKOI'PAJIIEHTI 172

HAYMKA MOJIOZOI'O BYEHOI'O

I'YCAK O.B. BIUIMB PIBH 3BOJIOXKEHHS IPYHTIB HA

TPAHCJIOKAILIIO ZN I CU ¥ 3EPHO O3MMUX 3EPHOBUX KYJIBTYP

B YMOBAX JIHCOCTEITY ITPABOBEPEXXKHOI'O 181

IMIAAYBHA A.M. IHTEHCHUBHICTb HAKOITMYEHHA BAXKUX METAJIIB
PEJIMCKOIO TA CAJIATOM BUPOLIEHUX HA 3AKPUTHUX TPYHTAX B
YMOBAX JIICOCTEITY ITPABOBEPEXHOI'O 192

KOPOBKO A.A. BIUIUB IHOKVJIALII HACIHHS TA HIJPKUBJIEHHS
HA ITPOILIECHU POCTY ¥ PO3BUTKY POCJIMH COI 203

XypHain BHECEHO B OHOBJICHHI TIepellik HAayKOBUX (axoBUX BUaaHb YKpainu Kateropis b
3 CLIBCHKOTOCIIOIAPCHKUX HAaYK Mij Ha3BoI0 «CUIbCHKE IOCMIONAPCTBO Ta JIICIBHULITBOY
(miacraBa: Haka3z MinictepcTBa ocBiTH 1 Hayku Ykpaiam 17.03.2020 Ne4(9).
Anpeca peaakuii: 21008, Binauus, ByJsi. Consiuna, 3, Tea. 46-00-03
Binnuubkuii HanioHaaALHMIE arpapHuii yHiBepcuTeT
EnextponHa agpeca: selection@vsau.vin.ua anpeca caiiry: (http://forestry.vsau.org/).
Homep cxsaneno i pexomenoosano 00 Opyxy piwiennam: Pedaxuiiinoi xonezii sicypnany, npomokon
Ne 14 gio 17.04.23 poky; Buenoi paou Binnuubkozo HauioHanvHozo azpapnuozo yHieepcumemy,
npomoron Ne 10 eio 23.05.2023 poky.



mailto:selection@vsau.vin.ua

ISSN 2707-5826 CI/IbCHKE I'OCIIOJAPCTBO Pocrunnuymeo, cyyacnuii cman MNo29
TA JIICIBHULITBO ma nepcneKmusU po3eUmKy 2023

YK 631.81.095
DOI: 10.37128/2707-5826-2023-2-1 AT ITUI[IOPA, xkano. c.-2. HayK, doyeHm
BMICT OJIII Y HACIHHI PIIIAKY | O.M. TOMYYK, acnipanm
O3NUMOI'O 3AJIEZKHO BI/ Binnuyvkuti  nHayionanonuii - acpapruti
3ACTOCOBAHHUX VHIgepcumem
MIKPOEJIEMEHTIB ¥

INO3AKOPEHEBI INIJIKUBJIEHHSA 4

Cmamms npucesyeHa 6uUUeHHIO pONi MiKpoeleMeHmie 3a ix 3acmocysanus y gopmi
NO3aKOPEHeB020 3aCMOCY8AHHA Y UMKOBE NIOHCUBTEHHS 3 021A0Y HA iX 6NAUE HA AKICHI NOKA3HUKU
cghopmosaro2o 8podicaio, 30Kpema Ha émicm Onii  HACIHHI AK 0a308020 NOKA3HUKA, AKUL BU3HAYAE
YIHHICMb 03UMO20 PINAKY SIK KYIbMypu 0a2amoyiib06020 UKOPUCMAHHSL.

Hocniooiceno  eghexmusHicms  MOHOKOMNOHEHMHO20 — 3ACMOCYBAHHSL  OCHOBHUX — (Di3I0102I4HO
AKMUBHUX MIKPOE/IeMeHMIB8 y 08 (heHON02IuHI KpumuuHi (hazu pocmy i po36UmKy poCiuH 03UMo20 Pinaxy
3 pI3HUM OOMIHYBAHHAM POCHOBUX MA POCMOBO-PENPOOYKMUBHUX Npoyecie oughepenyiayii pOCIUHHO20
OpeaHizmy — y henonociuni ghasu cmeoy8anHs ma YGimiHHs.

Busnaueno  egpexmuenicmo  6nau8y OOHOKOMNOHEHMHUX —MIKpOeIeMeHmie nidiopanux 3a
MUNONIOTUHUM CKIIAOOM CYHYACHUX OA2AMOKOMHOHEHMHUX MIKPOOOOpU8 HA XelamHill OCHO8I y opmi
cynbpamuux coneil, 60pHoi Kucromu ma cyregamy amouito 'y @izionoeiuniti konyenmpayii 0,2 % 3
BDAXYBAHHAM DE2IAMEHMY KOHYEHMPAyitl BUKOPUCMAHHS  (DI3I0NI02IYHO-AKMUBHUX A2POXIMIKAMIB Y
Gopmami no3aKopenesoeo NiOHCUBNEHHS BOOHUMU POZUUHAMU COTEI.

Bemanosneno, wo 3acmocysants KoxcHO20 3 8UBYaEMUX MIKpoelieMenmis 6o epekmusHum ma
ICMOmMHUM w000 pOCmy NOKA3HUKA ONIUHOCMI HACIHHA Y CHIBCMAGIEHHI 00 KOHMPOJIbHO20 BAPIAHMY
006po6KU 800010.

Bcemanoeaneno inousioyanwvhi ocoonusocmi popmyearHHs NOKA3HUKIE ONIUHOCHI HACIHHA OJisl 080X
BUCOKOTHMEHCUBHUX copmz@ DINaKy o3umo2o Olisl KOJHCHO20 13 8UBHAEMUX Mlkpoe/zemenmle SK 3 nO3UYii
NPpUpOCHy NOKA3HUKA ONIUHOCH 00 KOHMPOI0, MAK i 3 NO3Uyii OYiHKU 8apiamusHOCmi 1020 3HA4eHHs 3
02110y HA OBOXPIYHULL YUK BUBYEHHS. MA 8APIIOBAHHS ) MEHCAX 2eHePAbHOI CYKYNHOCHI OMPUMAHUX
00JIIKOBUX 3HAYEHD } MEXHCAX NOBMOPEHL 00CTIOY.

Ha niocmasi ompumanux oanux euzHaueHo OOYiNbHICMb CMPOKI8 3ACMOCYB8AHHS NO3AKOPEHEBUX
nIOJHCUBTEHb MIKPOOOOpUsamu 2iopudie pinaxky o3umo20 ma GiOMIYEHO POl 2eHOMUNOBOI CKIA0080i )
DPe3VIbMAMUEHOCMI  3ACMOCYBAHHA ~ KOPEKMYIOUUX — NO3AKOPEHeGUX  NIONCUGTEHb  PISHUMU
MIKpoenemeHmamu.

Bcemanoeaneno ma niocmasi 080xpiuno20 yukny OO0CHiONCeHb ONsl 2apAHMOBAH020 NIOBUUYEHHS
emicmy onii 8 HACIHHI IHMeHcueHux 2ibpudie pinaky osumo2o wjoHatimenue Ha 0,6—1,8 % 3a ymosu
OOHOKOMNOHEHMHO20 BUKOPUCMAHHS MIKpOelleMeHmie y (popmi no3aKopeHeso20 NIONCUBTIEHHS Cli0 iX
3acmocogyeamu 'y~ mMakomy — psaoy — 3POCMAHHA — OOYiTbHOCMi — ma  OOLPYHMOBAHOCHI
Co>Zn>B>Cu>Mn>Mo y ¢popmi po3uuny cyrvgamis coneti, DOpHOI Kuciomu ma mMoaiooamy amouii 3a
0,2 % «Konyenmpayii pobouoeo pozuuny O nozaxkopenesoeo nioxcusnenus. Cghopmynboearo
nepcneKmusy NOOIbWUX 00CTIONCEeHb Y cqhepi onmumizayii YOOOpeHHs iHmeHCUsHUX 2iopudie pinaxy
03UMO20 MIKPOOOOPUBAMU.

Knrwouosi cnosa:ozumuii pinax, Mikpoooopuea, aKicmv HACIHHS, 6MICM 011, MIHIUBICb.

Taén. 1. Puc. 1. Jlim. 16.

IMocranoBka nmpoodaemu. O3UMUI piNak 3aIUINAETHCS BAXKJIMBOIO CTPATETIUHOIO
KYyJIbTYpPOIO Y BCbOMY CBITI SIK JDKEPEJO I[IHHOI POCIMHHOI OJii 6ararolijiboBOro
Bukopuctanua [1]. ns Ykpainu BUpPOIIyBaHHS O3MMOTO PiMaKy pO3TISIAEThCS 5K
ONHIEI0 3 0a30BUX CKIAJOBUX (OpMyBaHHS CIIELIaTI30BAHOTO €POMEUCHKO
OpIEHTOBAHOT'O arpapHOro BUPOOHUIITBA 3 IEPCIEKTUBOIO (POPMYBaHHS CYITyTHHOTO
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0l0MaJIMBHOTO PHUHKY 3a PaXyHOK 3aCTOCYBaHHS OTPUMAaHMX OJIid SIK BapilaHTIB
aJbTEpPHATUBHOTO MaJNBa [2].

PazoM 3 THM, BiIMIYa€ThCs, IO YPOXKAWHICTh pinaky B YKpaiHi Bapiioe Mo
poKax 1 3aJMINAEThCS HUXKYOIO, HDK B €Bpomneiicbkux KpaiHax. Lle moB’si3aHo 3
BUKOPUCTAaHHAM  HESAKICHOIO  HACIHHEBOIO  MaTepialy,  HEJIOTPUMAaHHAM
arpoTEeXHOJIOTIYHUX CTPOKIB 30MpaHHA KYJIbTYpH, HEOCTATHIM BHECEHHSIM J00pUB,
BIJICYTHICTIO CITEIIalli30BaHOI TEXHIKU I 30MpaHHs, M0 MPU3BOAUTH 10 3HAYHUX
BTpaT ypOXkaro, Ta 1HIIMMH MOPYIICHHSIMH B TEXHOJOTIi BUPOITyBaHHS 1 30MpaHHS.
Biamivaerbes, mo y miaHi ctadimizamii yposkaHOCTI 03UMOTO0 PINaKy, IiIBUIICHHS
HOro SIKOCTI Ta IIIHHOCTI OTPUMAHOI OJIii — BaXJIWBUM 3aJIUIIAETHCS PO3pOOKa
aJIalITUBHAX CHCTEM YyIOOpeHHS KyIbTypu, sika O mepeabadana MiAXOAH [0
30aJaHCOBAHOTO  3aCTOCYBAHHS SIK MAakpo-, TakK 1 MIKpOEJIEMEHTIB 3a iX
palliOHAJILHOTO MO€EIHAHHS Ta peKoMOiHalii [3].

VY 3B'I3Ky 3 0araTOCTOPOHHIM BIUIMBOM MIKPOEJIEMEHTIB Ha (HOpMyBaHHS
BPOXKaHOCTI PIMNaKy, a 0COOIMBO SAKICHUX HOr0 MOKA3HUKIB, aKTyaIbHUM 3aBIaHHSIM, 1110
noTpedye MOAATBIIIOT0 HAYKOBOTO Y3aralbHEHHS € JIOCIIHKEHHS POJIi MIKPOEIIEMEHTIB Y
nporiecax (popMyBaHHSI SKICHHX TMOKA3HHUKIB, SIKI BU3HA4YalOTh TOCHOJAPCHKY IIHHICTh
KyJIBTYpH (OJIEXUPOBUI Ta O10NMATMBHUNA HATIPSIMKH).

Pe3ynbTaty Takux AOCTIDKEHb J03BOJATH YJOCKOHAIUTU MIAXOAU O PO3POOKU
aIaNTUBHUX CHUCTEM YJOOpEHHS IIi€l IIHHOI KYJIbTypH Ha OCHOBI CHCTEMHOTO
KOMOIHOBAHOTO 3aCTOCYBaHHSI y TEXHOJIOTIT BHPOIILYBaHHS (DOHOBOTO MIHEPAIHHOTO
KUBJICHHS Y TIO€THAHHI 13 BUKOPUCTAHHSIM MIKPOEJIEMEHTIB MIKPOEIEMEHTHOI 0OpOOKH
HACIHHA Ta 3aCTOCYBaHHS MTO3aKOPEHEBUX i HKUBJICH.

AHai3 OCTaHHIX JOCJHIIKeHb Ta myOJikauiid. Pe3ynbraTh NOCHIKEHb BILTUBY
MIKPOEJIEMEHTIB Ha MOKA3HUKHU SIKICHUX MapaMeTPiB YPOXKAK0 03UMOr0 pillaKy BUKIIAICHO
y psiai gociimpkens [4-12].

3a NTaHMMM BKa3aHUX JOCIIKEHb, MPOBEICHHMX Yy PI3HUX KpaiHaxX, 1CTOTHUMI
MO3UTUBHUI BIUIMB Ha BPOXKAWHICTh piMaKy, BMICT XHUpy Ta Oilka B HACiHHI
CITpaBJIsi€ 3aCTOCYBaHHS MIKpOa0OpuB [4].

MikpoeneMeHTH B JKUTTI POCIMH, HE BXOMSIYU JI0 CKJIaJly OpraHIYHUX CIOJYK,
BIIITParOTh BaXKJIUBY poJib [4, 5]. Tak 1uHK (Zn) € HEUTpaIi3aTOPOM 1 aKTUBATOPOM
OaraTboX TMpoIeciB, Oepe ydyacTb y OILIKOBOMY, JIIJHOMY, BYIJIEBOJHOMY Ta
dhochaTrHOMY OOMIHI peuOBHH, Y O10CHHTE31 BITaM1HIB Ta ayKCHUHIB [6].

Minp (Cu) BXOJIUTH 10 CKJIAly OKUCHIOBAIBHUX (DEPMEHTIB, TOCUJIIOE TUXAHHS 1
Oepe ydacTh y BYIJICBOJHOMY Ta OLIKOBOMY OOMiHI PEYOBHH, IMOKpAIIy€e BOJHHI
OanaHc pocivHU. 3a HECTaul MiJl MOX€E BIAMHUPATH JUCTS pinaky [7].

[{yHK 1 Migh HEOOXIAHI JJTSI TABUIIICHHS KUTTECTIHKOCTI POCIIMH 1 CTIHKOCTI 110
BUJISITAHHS, 3aILTIIHEHHS Ta YTBOPEHHS CTPYUKIB [5, 7].

Mapranens (Mn) y pocnuHax, BXOASYM 10 pi3HUX (EpPMEHTIB, Oepe ydacThb y
OPOMDKHUX PpeaklisiX MK (OTONI30M BOAM Ta YTBOPEHHSM KHUCHIO. BiH Takox
BIUIMBA€E HA YTBOPEHHS CTPYYKIB 1 HAKONMWYEHHS >KUPIB Yy HACIHHI, IIiJIBUILYE
CTIHKICTB JIO CTpecy Ta xoyoay [8].
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be3 monioneny (Mo) HEMOXIIMBHI CHHTE3 O1JIKOBHX PEUYOBHH, OCKIIBKH BiH
BXOJMUTH JI0 CKJIaay (pepMEHTY HITpaTpeayKTa3u, 10 BIAHOBIIKOE HITPATH 10 aMOHIIO
[9].

He cnig Ttakox 3a0yBaTv, IO O3UMMH pIMaK HaJEKUTh A0 POCIHUH, SKI
noTpeOyYIOTh JIJIsl CBOTO POCTY 1 pO3BUTKY BIIHOCHO Oarato 6opy. Bemmka pons 6opy
(B) B 3anmieHHi Ta 3amuTigHEHHI KBITOK, 3amoOiraHHio abopTarlii KBITOK y Mexkax
CyUBITTS, (OpMYyBaHHS ONTHUMAJIBHUX TIPOIECIB 3alUJICHHS Ta 3aIuliTHCHHS,
HAKOMUYEHH1 O y HaciHHI. /[aHu{ eTleMeHT TaKoX BIATOBIIAE 3a YUCIIO CTPYUKIB 1
KiTbKICTh HACIHHA B HHX, BHKOPUCTaHHS POCIMHAMH a30Ty. Moro Hecrada
YHOBUIBHIOE PICT POCIHH, 3aTPUMY€EThHCS UBITIHHSA [6, 10].

Hecraua 3aniza (Fe) y rpyHTax 3aTpyMy€e CUHTE3 pPOCTOBUX PEYOBHH ayKCHHIB, Y
3B'I3KY 3 UYHWM 3HIDKYEThCS AKTHUBHICTh OKHCJICHHS 1 BIJIHOBJIEHHS CKJIAIHUX
aMIHOKHCIJIOT Ta YTBOPEHHS XJIOPO(ITy pOCIMHAMU O3UMOTO PilaKy, Mo y MiACYMKY
BIUTMBAE SIK HA BEJIMYMHY BPOXKalo, TaK 1 HA MOKa3HUKHU oro skocti [7]. Buznaueno,
110 HEAOCTATHIA BMICT pyXOMHUX (POPM MIKPOEIIEMEHTIB y IPYHTI 4acTo € (hakTopoM,
110 JIIMITY€e (OPMYBaHHS BPOKal0 03UMOTO PITAKY 1 AKOCTI MpoAyKIlii. OcoOimBoO 11e
aKTyaJbHO JUJIA TPYHTIB 3 O3HAKaMM PI3HOTO CTYIEHS JErpajailii, 30KpemMa KHUCITUX,
MepeyiIbHEeHUX 13 CTIMKOI0 TeHACHITIE0 Aerymydikarii. Ha Takux rpyHTax norpeda
POCIIMH PIMAaKy O3MMOTO Yy MiKpoeJeMeHTaX 1 poiib 30a1aHCOBAHOCTI MIHEPAJIbLHOIO
KUBJICHHS 3pOCTAa€ B YMOBax IHTEHCHBHHMX TEXHOJIOTIM, CHOpSIMOBaHUX Ha
dhopMyBaHHS BHCOKOINPOAYKTUBHUX IIOCIBIB 3 BHCOKMMH TIOKa3HUKAMHU SKOCTI
Bpoxato [5, 10, 12].

3a JOCHTh IPYHTOBHOTO OIPAIIOBAHHS POJII OKPEMHUX MIKPOEJIEMEHTIB Yy
3a0e3ne4eHH]l 30aJaHCOBAHOTO JKHUBIICHHS POCIMH O3UMOTO pINaKy HNUTaHHA IX
CTPECOBOTO BIUIMBY Ha (OPMyBaHHS BMICTY POCIMHHHUX OJIN 3aJIMIIAETHCS
MUTAHHIM CIIPHUM SIK 3 TIO3HIII{ pOJIi OKPEMHX MIKpOEJIEMEHTIB, TaK 1 3 MO3uIlii dazu
iX HaOUIBIII JOIITLHOTO TEXHOJIOTIYHOIO 3aCTOCYBaHHSI.

YMOBH Ta MeTOAMKA AOCTKeHb. J[OCTIKEHHS MMPOBOIWIMCH HA JOCTITHOMY
nmom BHAY (49°1131" m. m. 28°22'16" ¢. 1) Ha TEeMHO-CIpUX JIICOBHX IpYyHTax.
ATpoxiMIYHMIA TTOTEHIAT MOJIs: BMICT rymycy: 2,02-3,2 %, JIerkoripoi30BaHoro a3oTy
67-92, pyxomoro dochopy 149-220, ooMinHOrO Kasmiro 92—-126 mr/kr rpyHTy mpu pHy
5,5-6,0. dopmar A0CiKEHb — APIOHOAUITHKOBHI, TTOBTOPHICTh 3-X pa3oBa.

JlocnipkeHHsT TPOBOIWINCH Yy TEPIOJl BETETALIHOTO Mepioay pimaKy O3MMOrO
2020-2022 pp. MikpoeneMeHTH 3aCTOCOBYBIMCH Y BapiaHTI OJHOKOMIIOHEHTHOTO
BHECEHHs1 y (GopMi cosell cynb(aTiB — Maprasilio, IUHKY, KOOabTy, Mial. Sk mkepeno
00py BUKOPUCTOBYBaIach OOpHA KUCIIOTA, a SIK JPKEPEJSIo MOMIOACHY — MOJIIO1aT aMOHIIO.
Jlo3yBaHHSI MIKpPOEJIEMEHTIB BCTAHOBJIIOBAJIOCH BIAMOBIAHO 1O PEKOMEHMAINN s
XpecTouBITUX KyJIbTyp [13]. MikpoeneMeHTH BHOCWIM Yy BUIJIAI BOJHHUX PO3YMHIB Y
0,2 % xounentpamii. Jlns oOpoOKM 3acTOCOBYBaM pydyHE OOMPUCKYBAaHHA Y JIBi
(denomoriuni (azu: dazy crebmyBaHHs Ta (aszy UBITIHHI 3 BUTPATOI poOOYOi PITUHU 10
300 /ra. IlozakopeHeBe MiKUBICHHS CyMIIyBaIH 13 3aCTOCYBAHHSAM 1HCEKTULUIIB JIJIsT
3aXHUCTY B PINAKoOBOro KeiTKoiga (3actocoByBa Mocmnutan BII, 0,12 xr/ra).
3acTocyBaHHS MIKPOETIEMEHTIB MPOBOJAMIM Ha JBOX TiOpHgax pimaky  O3MMOTO —
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Hominarop (00-riopum) Ta Adcomtot (00-TiOpus).

Jlominamop BHeceHuidl B aepxkaBHHA peectp B 2019 porui. TpuBamicts mepiomay
Bereraitii ckinagae 281-312 mi6. Bucora pocmian — 113,2-133,6 cm. Bmict Oinka — 18,2—
20,8%. Bwmict omi — 46,1-48,3%. Criiikicte 10 BwiasiranHa 9 OamB. CTIHKICTE 10
obcuranast 7-8 OamiB. Crilikicth 10 mocyxu 7—-8 OamiB. CTIMKICTh 0 TMHJIBIHKA
pinakoBoro 8-9 6GamiB. CTIHKICTh MPOTHU KBITKOiMy pinakoBoro 7 OamiB. CTIHKICTh 10
Oakrepiozy 78 GaiiB. CTIHKICTh MPOTH MEPOHOCHIOPO3Y 7—8 OaiB.

Abcontom BHeceHuid B aepxkaBHHM peectp B 2019 pomi. TpuBamicts mepiomy
BereTartii ckmagae 282 - 312 ni6. Bucora pocmuan — 127,2 —135,3 cm. Bmicr 6inka — 17,9
-20,6%. BmMict omi — 46 —47,6%. Criiikicte 10 Bwisradds 8—9 Oamb. CTIMKICTE 10
obcumnanns 7—8 6aniB. CTiiiKicTh 10 mocyxu § 6aniB. CTIHKICTD A0 MUIBIIMKA PINAKOBOTO
8-9 GaniB. CTIHKICTh MPOTH KBITKOIMY pinmakoBoro 7—8 OaiiB. CTIAKICTh 0 OakTepiosy
8 6amB. CTIMKICTh IPOTHU EPOHOCTIOPO3Y 7—8 OalIiB.

3aranbpHI arpOTEXHOJIOTIYHI YMOBHU BHUPOIIYBaHHSI 000X TIOpWJIB PIllaKy O3UMOTIO
OyllM OJHOTMIIOBMMHM JJIsl BCIX BaplaHTIB JOCHITYy 1 BOHM BKIIOYAJIM HACTYIIHI
TEXHOJIOT14YHI 3aX0/1 Ta OIepallii:

[TonepeaHuk o3uMa MIIEHUIIS, JIyIieHHs cTepHi 1 BHeceHHsT N-9% P-25% K-25%
no 100 kr/ra 13 3a0proBaHHsl Ha MMOUHY 27 CM.

ITociB Tpers aekana ceprus, HopMoro 500 THC. HaciHUH/TA 3 MDKpAIIM 35 cm. I3
MPUTIOCIBHUM BHeceHHsM 1oOpuBa Pocadept 5-10-25+10S B Hopmi 100 kr/ra.

VY (a3i 2 mucTouku BHeceHHs repOitm bytizan ABant — 2,5 w/ra. Uepes 5 aHIB
BHecenHst 1,5 n/ra Kimmiton (L{unepmerpun S0 rp/m+ Ximop mipudoc 500 rp/m).

VY ¢asi 4 — 5 muctoukiB perymstop bykar (Te6exonazon 500 rp/m) B Hopwmi 0,5 ni/ra
+ Pozamik bop 0,5 m/ra. ¥V dazi 7-8 mucToukiB BHeCEHHs peryisTopa 3HoB Kapamba
Typ6o 0,65 n/ra + bykar 0,35m/rat+ Pozamik bop 0,7 n/ra + Iacrpaiikep 0,2 n/ra
(incextuiun). [To mepanotanomy rpyati KAC-32 — 200 i + Tiocynbdar amoniro 30 n/ra.
3aranbHy CymMa BHECEHHX MaKpO- Ta MIKpPOEJIEMEHTIB BiJl TIEPEIITIOCIBHOTO BHECEHHS 10
BHECCHHSI T10 MEP3JIOTAIOMYy IPYHTI cKjiajo 3aranbHuii (GoH ymoOpenns (POH) y
BapiaHTax JOCIITY.

Bapiantu 3acrocyBaHHS MIKpOJOOpPHUB TMPOBEIEHO BEHOIO IIICHS BIIHOBJICHHS
Bererailii y ¢asu creOiayBaHHS Ta (Pa3y IBITIHHS BIJIIMOBIIHO JI0 OKPECJEHOI CXEeMH
3aCTOCYBaHHSI COJIEH MIKPOEJIEMEHTIB.

Ha ¢a3y cepenwna 1BITIHHS 3aCTOCOBYBAJIM KOMOIHAIIO 1HCEKTHIUAIB [likTOp
0,4 n/ra + bickag 0,5 i/ra.

[oroani ymMOBH 3a mepiof] JOCHIKEHb pi3HWIUCh. OCOOIMBOCTI MOTOJTHUX YMOB
3a mepioj docipKeHb mnpeactaBieHo Ha (puc. 1). Ociab 2020 p. BigMmiTHIACh
MiBUIICHUM TEMIEPAaTypHUM PEKUMOM Ta HECTIMKUM 3BOJIOKEHHSM. MiHiManbHa
TEeMIlepaTypa TOBITPS B HAWXOJOMHINII HOYI Micams (Ha MIBHOYI, CXOMl Ta y
HEHTPAJIbHUX paloHaxX o0yacTi y mepurii Aekajl, Ha PEemTi TepuTopii y ApyTii
nekani) sumkyBanachk 10 7-12 °C. Ilepexin cepennboq000B0i TEMIIEPATYPH MOBITPS
yepe3 15 °C B Oik 3HIKEHHS (II0YATOK METEOPOJIOriuHOI oceHi) i BigOyBcs 7 KOBTHS,
1110 Ha 7 JHIB Mi3HIIIE cepe/IHIX OaraTopiuHuX CTPOoKiB. Ilepexin cepenHp01000B01
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Puc. 1. lunamika omafniB (CyuiibHA JiHIs) Ta CEPEAHBOAOOOBOI TeMIepaTypu
(mepepuBHcTa JiHisA) 3a epiog 2020-2022 pp.

Cehopmosaro na ocnoei [16]
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temreparypu nositps depes 10 °C B Oik 3HMKEHHS BigOyBanocs 8 KOBTH, 10 Ha 7-
11 nHiB panimie cepeaHix 0araTopiyHUX CTPOKIB.

[lepmii OCiHHI 3aMOpPO3KH Yy MOBITPI CIIOCTEPITAINCh § >KOBTHS, 110 Ha 4 1HI
paHime 3a cepeaHi OaraTopiyHi CTpoku. Haiibinpmia KiTbKICTH — ONAiB
crocTepiraiach y ApYrid Ta TPETid JeKaaax JHCTONana. 30BCIM CyXUMHU BUSBUIIHCH
ApyTa Ta TPeTs JAeKaau BEPECHs, a TAKOX Ieplla AeKaaa *KOBTHSL.

3uma 2020-2021 pp. BiA3HAYMIACh MIABUIIEHUM TEMIEPATYPHUM PEKUMOM, 3
HETPUBAJIMMU TIEPI0JIaMU TTOXOJIOIaHb Y CIUHI, TMOOKUMH BIJJTUTaM, Ta JOCTATHHOIO
KUTBKICTIO OTIa/IiB.

Becna 2021 p., y mnepeBaxHId CBOid 4YacTWHI, NPOMWIJIA B IIJABUIIEHOMY
TEMIIEpATypPHOMY PEXHUMI, HAMPUKIHII CE30HY TeMIepaTypHUil OH HE BIAXUIISABCS
B1J1 KJ1iMaTuuHOi HOpMU. [lepexin cepeHbo1000BO1 TeMIiepaTypu noBiTps uepes 5°C
B OIK MmiABUIIEHHS (MOYAaTOK METEOPOJIOTIYHOI BECHHM) MO 00JacTi BIAOYBCS
HAaJ[3BUYAlHO PaHO — 23 JIFOTOTO.

JIito 2021 p. BiA3HAYMIIOCH PI3HOMAHITHOIO MOTOJI00: CIIOCTEPIraJuch Nepioau
IIOXOJIOAAHb 13 IMMPOXOKEHHSIM 3JIMBOBHX JOIIIB P13HOT IHTEHCUBHOCTI Ta IMEpioau 31
criekoTHUMM AHIMU. [lepexin cepeaHbp0m000B01 TeMIieparypu moBiTps uepes +15 °C
B OiK miABUIICHHS (ITOYaTOK METEOPOJIOTIYHOrO JiTa) BimOyBcs 12 TpaBHs, 1m0 B
Mexax HopMu. Maibke Bech JITHIM mepiog MNPOWIIOB Yy  MiABUIICHOMY
TEMIIEpaTypHOMY pexuMi. Jlume y mepmniid aekaai 4YepBHA CEpeaHBO JeKadHI
TEMITEpaTypy TOBITPS BUSBHINCH HIDKYnMu 3a Hopmy Ha 0,8-2,2 °C. OcobsmBo
CIEKOTHMMH 3a 1€ JITO OyJu TPETs JeKaJla YEPBHs, a TAKOXK IepIlia Ta TPETs JAeKaau
cepnus. CepeiHs TeMueparypa IoBiTps B 1i nepioau ckiaagana +24,4-27,2 °C, mo Ha
3,3-5,5 °C Bume Hopmu. Ilepexin cepemaHboa000BOI TEMIEpATypU IMOBITPS 4Yepes
+15 °C B 6ik 3HMKeHHs (KiHEIL METEOPOJIOriuHOoro jiTa) mo obmacti Binbyscs 20
BepecHs. TpuBamicTe MeTeOpoJIOTiyHOTO JiTa ckiana 131-136 mi6.

Ocinp 2021 p. Bii3HAYMIIACh KOJMBAHHAMH TEMIIEPATYPHOTO PEKUMY SIK B O1K
IIJIBUIIICHHS TakK 1 B 01K 3HW)KEHHsI, BITpaMH, a TaKoXX AehIIUTOM OMNaiB Ha MMOYaTKy
nepioy Ta JIOCTATHBOIO iX KUIBKICTIO Ha MPOTA31 OUIbIIOi yacTuHU nepioay. [lepri
OCIHHI 3aMOPO3KH Y MOBITP1 criocTepiraiuch 15 koBTHS, 1m0 Ha 1 -4 qH1 mi3Hime 3a
cepenHi OaratopiuHi CTPOKH. 3arajioMm, CEpeIHs TeMmIepaTypa IMOBITPs 3a OCIHHIM
ce3oH ckiana +5,4—17,1°C, mo Oau3bKo 0 Ce30HHOI KimiMaTnaHoi HopMmHu. Ce30HHA
cyma omaiiB crtaHoBmwia 176,4 mMm, mo ckiano 196% Bim HOpMHU. 30BCIM CyXOIO
BUSIBMJIACH TIEpINIa JIeKa/la BEPECHs, a HallOUIbIla KITBKICTh OMAAiB CIIOCTEpiraiach y
JpYTii AeKaji BepecHs.

3uma 2020-2021 pp. Oysa X0Ja0AHOMO, BITpsiHOIO, 3 Aedirurom omnasis. [lepexin
cepeaHb0000B0i TeMmeparypu moBiTps udepe3 0°C B Oik 3HMWKEHHSA (TIOYATOK
METEOpOJIOTiYHO1 3uMHU) BiIOYBcsa 29 nucromana. Iloroxy O11bIIOT YaCTUHMU ClYHS
OOyMOBIIOBAJIO  TOJie€  MIJBHUILEHOTO aTMocepHOro THUCKY. MakcumaiibHa
TeMIlepaTypa MOBITPS B HaWTEIUIINl JHI Micsans (mepimia Ta Japyra JeKaju)
niguiyBanacs 10 3-6°C teruia. MakcumanbHO TPYHT MpPOMEpP3aB y MEpIiil Ta
pyriit aexagax jororo no0 42-56 cm. IloBHe BiATaBaHHS IPYHTY BiaMiudajoch 27
mororo. Onajau B3UMKY MPOXOIUIH Y BUTJISIIL CHITY, MOKPOTO CHITY Ta JIOIIY.
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Becna 2021 p. Bijg3Hauunach JyX€ KOHTPACTHUMHM TOTOAHUMU YMOBaMH:
MOYaTOK Ce30HY OyB XOJIOJTHUM, Y CEpEIHHI Mepioy — TEIUIUM, B KiHIII Tepioay — B
MeXax KIiMatudHOoTo HOpMHU. CepenHsi MicsSYHA TeMIlepaTypa MOBITPs 3a Oepe3eHb
BUSIBUJIACH BUIE KiimMaTtudHoi HOpMHU Ha 4,9 °C ta cranoBuna +6,5 °C. Omnamu y
Oepe3Hi po3MOAUISIINCh HEPIBHOMIPHO TaK, 3a KUIBKICTIO iX BHIIAJO0 3HAYHO MEHIIIE
HopMu 5,6 MM (20 % wmicsiunoi HopMmu). CepenHs TemiiepaTypa MOBITPS BECHH
cknagana +6,5-16,3°C, mo ua 0,3—4,9°C Buiie KIiMaTHIHOI HOPMHU.

JiTO BIAMITUIIOCH TEIJIOKD, B OKpEMi TMEpioJx CIEKOTHOIO MOTOA0K 3
HEPIBHOMIPHUM 3BOJIOKEeHHSIM. OCHOBHA Maca OMa/iiB pUalia Ha JIMIIEHb MICSIIb.

VY 1ujioMy moroJiHi YMOBH Nepioay AOCHIIKEHb OyJIO BITHOCHO CHPUSATIMBUMHU
JUISL POCTY 1 PO3BUTKY pIMAKy O3MMOTO Ta CHPHUSIM BUPaKEHIH peakili pociuH
pillaKy Ha KOPEKTYYl Ta JIOMOBHIOIOUI 3aXOJU 13 3aCTOCYBaHHS MIKPOEJIEMEHTIB
BI/IMOBITHO /10 BUYAEMOI CXEMH JIOCHITY.

Kpim Toro, okpecieHuil xapakTep MOTOJHMX YMOB JO3BOJIUB OLIHUTHU DPIBEHb
PIYHOIO BapitOBaHHS O3HAKU OJIIMHOCTI HACIHHS Ta BU3HAUMTH €(DEKT Jli MIKPOEIEMEHTIB
Ha TIPUPICT OJIIHOCTI 3a BIATIOBITHOTO PEXKUMY 3arajibHOI CTPECOBOCTI T1IPOTEPMIYHOTO
PEXHUMY BereTallii KyJabTypH.

3acTocoBaHi COJl MIKPOEJIEMEHTIB 3aCTOCOBYBAIN Y CTaHAAPTHUX TPETIaPATUBHUX
dbopmax 13 JTOTpUMaHHSIM MAaCcOBOI YAaCTKH E€JIEMEHTHOTO CITIBBIJHOIICHHS Ta TEPMIHY
PEaKTUBHOI 1X mpuaaTHOCTi [13].

deHoNoTiuHy TepioaM3allli BereTaiii TIOPUIIB 03UMOTO pIMaKy MPOBOIIIN
BIJITIOBIZTHO JI0 CHCTEMH MDKHaApoaHOI Kiacudikyrodoi mkamua BBCH BimnosimHO 10
CTaHJAPTHUX METOAMK Ha XPECTOLBITUX KYJIbTypax [14].

BMicTt pociavHHOI omii y HaciHHI TIOpUIIB piIaKy O3MMOI0 BHU3HAYAM B
71a00paTOPHUX YMOBaX BIAMOBITHO JO CTaHIAAPTHOI METOAOJOTII OIIIHKK XPECTOIBITHX
KyJbTyp, BianoigHo 1o JICTY 4964:2008 [14].

CratucTUyHy OIIIHKY OTPUMaHMX JaHUX MPOBOJIWJIM Ha TMIJICTaBl 3arajlbHUX
MOKA3HUKIB CTATUCTUYHOTO DSy 13 BU3HAYEHHSM ICTOTHOCTI PI3HMIN Y AMCIIEPCIAHO-
daxropHiii cxemi rocmiy [15].

Buxusiax ocHOBHOro mMarepiajty Aociaikenb. OTpUMaH1 pe3ysbTaTH MiATBEPAIN
BOXJIMBY (Di310JI0TIUHY pOJIb MIKPOEIEMEHTIB y 3a0e3mnedeHi (opMyBaHHS MMOKAa3HUKA
OJIIMHOCTI HACIHHS PIMaKy O3MMOrO Ha TPHKIAAI JBOX BHUCOKOIHTEHCHBHHX COPTIB
(Tabm. 1).

3 orrsAy Ha OJMHICTH BUBYAEMUX COPTIB 32 Pe3yJIbTaTaMU TPUBAJIOTO KOHKYPCHOTO
COpTOBHUIIPOOYBaHHA y TiOpuay JlomiHatop (iHTepBall (PIKCOBAaHMX 3HAYEHBb MMOKA3HHKA
46,1483 %) Tta riopumy Aocomor (46,0-47,6 %) — 3acToCyBaHHS MMO3aKOPECHEBHX
MDKUBIIEHb  MIKpOJOOpUBaMHU  3a0€3MeYnsI0  CTaTUCTUYHO JIOCTOBIPHY ICTOTHICTh
3POCTAHHS OJIMHOCTI K 33 CEPEeTHBO BaplaHTHUM MOKa3HUKOM IO IPYIi MIKPOEJIEMEHTIB,
TaK 1 B ME&Xax OKpeMHux MikpoeraeMeHTiB. [Ipu npoMy omiiiHiCTh riOpumy lominarop
Oyna y BCl pOKH JIOCIiKeHb BUIIO Ha 1,12 % nopiBHSHO 13 ri0pugoM AOcomoT. A cami
3HAQUEHHS OJIMHOCTI TIOpHUIIB HAOMMKATUCh 10 MAKCUMAIBbHUX TPafalliHUX 3HAYEHb
MOKA3HMKA 32 pe3yJbTaTaMi KOHKYPCHOTO BUIIPOOYBaHHSA T10pu/IiB. MU MOSICHIOEMO TaKi
0COOJIMBOCTI Yy MEPIITY Yepry BiAIOBITHOIO 30a1aHCOBAHICTIO 1 KOMITJICKCHICTIO CHCTEMU

11
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(OHOBOr0 MiHEPAIILHOTO >KUBIICHHS Ta BIAHOCHOI CHPHUSTIMBICTIO MOTOJHUX YMOB Y
POKH JIOCTIJIKEHb.

Hamu Ttakok mMATBEpIKEHO CKIAAHUN JU(EpEHIIIOI0YNid XapakTep BIUIUBY
OKpEeMHUX MIKpOEJIeMEHTIB Ha (hOpMyBaHHS MOKa3HHMKA OJIMHOCTI BUBYAEMUX TiOpUIIB
03KMOT0 PINaKxy.

Tabnuys 1
BwmicT ou1ii y HaciHHi riOpuaiB pinaxy 03MMoro 3aJ1eKH0 BiJl BapiaHTy
M03aKOPEeHEeBHX IIKMBJIEHb MIKpoeaeMeHTaMH (cepeaHe 3a 2021-2022 pp.) Ha 6a3i
3aCTOCOBAHOI0 3araJIbHOTO ()OHY YI100peHHsI

Bwict omii B HaciHHi, %
. . M1 /DKUBIICHHS HA (ha3y:
Bapiant nocrizy daza cTeOmyBaHHs ¢aza 1BITIHHS
(BBCH 37-39) (BBCH 64-65)
T'iopuo JJominamop Xeep V, % Xeep V, %
®OH + 06pobka BoAOIO (KOHTPOJIB) 46,8 13,8 47,0 11,9
®OH + Mn 474 15,2 475 11,7
®OH + Zn 479 17,9 48,2 14,9
®OH + Cu 47,7 16,8 48,0 13,3
®OH + Co 48,3 18,9 48,8 15,3
®OH + Mo 47,2 14,9 48,3 131
®OH + B 47,5 18,8 48,1 15,7
HIPqgs 0,07 0,06
T'iopuo Abcomom Xeep V, % Xeep V, %
®OH + 06pobka BOAOHO (KOHTPOJIB) 46,3 14,7 46,7 14,3
®OH + Mn 46,6 15,5 47,0 12,5
®OH + Zn 46,5 18,6 475 15,2
®OH + Cu 46,2 18,6 47,7 13,9
®OH + Co 46,8 19,3 47,9 16,2
®OH + Mo 46,7 17,1 47,1 131
®OH + B 46,7 18,5 475 14,1
HIPqgs 0,05 0,06

*

— 3a apxmarneeHcHol mpancgopmayii cepednix danux no eapiarmy [15].

VY pe3ynbTyrodoMy BHpasl OJWHAPHUN BIUTMB MIKPOCJIEMEHTIB Y BapiaHTI PO3YHHY
COJICH JJIsl TTO3aKOPEHEBOTO IMIJHKUBIICHHS BU3HAYABCSA Y MEPIIy 4epry (i3ioJIoriqHO0
POJUTIO BKa3aHOTO MIKpPOEJIEMEHTa 13 00yMOBJICHOIO YaCTKOI BIUIMBY Ha TMOKa3HUKH
omitHOCTI. CiiJl BIAMITUTH IO Taka OOYMOBJIEHICTh OyJia MaKCHMaJbHOIO JUISI THX
MIKPOEJIEMEHTIB, sIKI HAWOUTBII MO3UTUBHO BIUIMBAIOTH HA (POPMYBAHHS PENIPOAYKTUBHOT
cdepu pocauH o3uMoro pinaky. [Ipuuomy Takuii xapakTep BIAMIYEHO 3 aHAJIOTIYHUMU
0COOJIMBOCTSIMU JIJIs1 000X T10pH/IIB.

MakcumanbHUN TO3WTHBHUM TPHUPICT BMICTY OJIIi B HACIHHI BCTAHOBJIEHO Y
CepeHbOMY 3a TIEpIOJl BUBUEHb Yy BapiaHTI 3aCTOCYBaHHS KOOAIBTY 13 MPUPOCTOM JI0
koHTpoto 3,21 % y dazy crebmyBanns ta 3,88 % y a3y LBITIHHS y BUIIAJKY OOpOOKH
pociuH ribpuny Jominarop. s ribpumy AOCOMIOT 3a aHAIOTIYHOTO PE3YJIBTYIHOUOTrO
BIUTMBY Y BapiaHTi 3aCTOCYBaHHsI KOOAJIBTY BIAMOBIIHI pupocTu ckiam 2,18 ta 2,57 %.
Cepen Tpifikn HaWOUIBII €(PEKTUBHUX MIKPOEJIEMEHTIB y BapiaHTI OJUHAPHOTO
BUKOPUCTaHHS y (hOpMi IMO3aKOPEHEBOTO MIKUBIIECHHA CJTijl BiaMiTuTH 60p — 1,50 % Ta

12



ISSN 2707-5826 CI/IbCHKE I'OCIIOJAPCTBO Pocrunnuymeo, cyyacnuii cman MNo29
TA JIICIBHULITBO ma nepcnekmusuU po3eUmMKY 2023

2,34 % 3anexHo Bia Ga3u 3aCTOCYBaHHS MiKUBIEHB 1 T10puay Jominarop ta 1,97 % 1
1,75 % y ribpumy AOGCOMOT Ta IMHK — y 3HAYEHH1 MPUPOCTIB 10 KOHTpoiro 2,35 Ta
2,55 % 1 1,53 ta 1,71 % BimnoBigHO. Y pe3yiabTylOUOMY TIJICYMKY BHBYAEMO
MIKPOEJIEMEHTH TI0 TX BaroMOCTI I1I0JI0 BIUIMBY HA OMIAHICTh HACIHHS JIIS IBOX T1OpHIIB
pilaKy O3MMOTO MOXKHa PO3MICTUTH (YCEpeIHEHO Uil 000X BHBYAEMHX TiOpUAIB) Y
HactynHuil pst: Co>Zn> B>Cu> Mn>Mo.

BignoBigHo 10 OTpUMaHMX pe3yJbTATiB CIiJ] BIAMITHTHA 1 DS BCTAHOBJICHUX
0COOJIMBOCTEN TPaKTYBaHHS SIKMX JO3BOJIUTH MIJBUIIUTA €()EKTUBHICTH 3aCTOCYBAHHS
MIKPOEJIEMEHTIB Y I03aKOPEHEBE IMi/HKUBJICHHS 32 BUPOIITYBaHHS PIMIAKy O3UMOTO.

[lo-nepmie  edeKkTUBHICTp  3aCTOCYBaHHS  MO3AKOPEHEBUX  MIPKUBJIECHB
Mmikpoenementamu y gasy uitinas (BBCH 64—65) 3a n1Ba poku BUBUYEHHS Oyso OLIbLI
eexTuBHUM, HIX Yy a3y crebiayBanus (BBCH 37-39) 3 pi3Huiiero 1o cepeaqHboMy JUIst
BUBYAEMOI Tpynu MikpoeneMeHTiB Ha 0,64 %. Taki pe3yiabraTdi MU TMOSICHIOEMO
IMMOOLITI3aLI€}0 MIKPOEJIEMEHTIB Ha POCTOBI BEreTaTWBHI MPOLECH 3a OUTbII PaHHBOI'O
BHECEHHSI, 1110 YaCTKOBO €JIIMIHYE iX €PEeKTUBHICTb y (hOPMYBaHHI MOKA3HUKA OJIMHOCTI
32 paxyHOK iX 3aJydeHHS Ha JIETIOHYBaHHS YacTKOBO Ha (DOpMyBaHHS BETETaTUBHOI
apXITEKTOHIKM Ta TIOCNA0JICHHS BIUIMBY Ha ()OPMYBaHHS €JIEMEHTIB PENpOIyKTHBHOI
ApXITEKTOHIKM POCTHH. Y KIHIIEBOMY MIJICYMKY IIe 3a0e3redye TMOCHICHHS 000X
CKJIQZIOBUX POCTY 1 PO3BUTKY POCIHMH a TakoX (hopMye MepeayMOBU U BHYTPIITHBOI
KOHKYPEHIIIT MK BJIACHE BEr€TaTMBHUM HAPOCTAaHHSAM Ta SIKICHOIO TU(EepEeHINAINE0
TUIOAOCIEMEHTIB 13 aJCKBAaTHUM POCTOM SKICHUX TIOKa3HMKIB. 3 OIVIAy Ha I Ta
CMHPAIOYUCh HA BUCHOBKH 1HIIMX JOCIIAHUKIB [6, 8-11] my1st hopMyBaHHS BUIIUX PiBHIB
OJIITHOCTI TIOpUJIB PIMaKy O3MMOTO 3aCTOCYBAHHS MIKPOEJIEMEHTIB Yy I03aKOPEHEBE
MIPKUBIICHHS CJIJI MaKCUMaJIbHO MOXJIIMBO HaOMMKaTh A0 KPUTUYHHUX TIEpIOJiiB
dbopmyBaHHS penpoOayKTHBHOI cepr pociuH abo X MPOBOAMTH I1X OE3MOCepeaHBO
eexkTuBHUME (hopMaMu MIKpOIOOPHUB y Tporiec ix hopMyBaHHS.

JIpyroro ocoOIMBICTIO € BU3HAUYECHUH TIOKa3HUK BaplaTUBHOCTI BMICTY OJIii B HACIHHI
riOpuiB piraKy 03MMOTO. 3a CEpeIHbOrO PIiBHS BapitoBaHHS y iHTepBami 13-20 %, mio
3BaKAIOUM HA KOHTPACTHICTh MOTOJHUX YMOB, BKa3y€ Ha TEHETHUYHY CKIAJIOBY Y
(hopMyBaHHI MOKa3HUKA Ta HEOOX1AHOCTI MiI00PY I'€HOTHUITY T1OPUIIB ISl rapaHTyBaHHS
peastizaliii BIJIIOBITHOTO PIBHS OJIMHOCTI HACIHHS 3 OIVIAAY Ha TiAPOTEPMIUHI YMOBHU
nepioy Bererarii ocooarMBo y Mik(ha3HUHN TIepioj BiT HBITIHHS 10 HATMBY HAacIHHSA [12].
ITpu 1boMy Xapaktep BapitoBaHHS OyB PI3HHMM 1 IMEBHOIO MIpOIO BU3HAYABCS TEPMiIHAMU
3aCTOCYBaHHSI MiHKKUBIIEHB. [Ipy 11bOMY BiIMiY€HA 3aJICKHICTH 3pOCTAHHS BapilOBaHHS 32
DKUBJICHHS Y (Da3y IBITIHHS came JyId MIKPOEJIEMEHTIB SIKi, sIK OyJIO BIIMIYEHO paHillie,
€ BHU3HAYAJbHUMH ILOJI0 BIUIMBY Ha (DOPMYBaHHS PEMPOAYKTUBHOI apXITEKTOHIKH
pOCIMH, 30KpeMa MoJiOaeHy, mapranifro ta Oopy [8, 12]. Jlns MikpoeneMeHTIB i3
JOMIHYIOYMM BIUTMBOM TIE€PEBAXHO HA TEMITM POCTOBHX BEreTaTWBHO (POPMYIOUHX
MPOIIECIB — XapakTep BapilOBaHHS MaB OOCPHEHWH 3B'I30K 13 OUIBII ICTOTHUMH
3HAUCHHSMM BapilOBaHHS 3a MDKUBICHHS Yy a3y creOmyBaHHA. Taki pe3ynbTaTH
Y3TO/LKYIOTHCS 13 BUCHOBKAMH I1I0JI0 CKJIAJIHOTO XapaKTepy BIUTUBY MIKPOEJIEMEHTIB SIK
BKpail akTUBHMX (Di310JI0TTYHMX CKJIQJ0BUX caMe Ha Tiepedir pocTodi3ioNoriyHux
TMIPOIIECIB Y PSAAY XPECTOLBITUX KYIBTYD [7].
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Cnin  3ayBaXKUTH 1 TEHOTUINYHY CKIAJOBY VY PE3yJbTaTUBHOCTI BIUIMBY
MIKpOEJIeMEHTIB Ha (QopMyBaHHSI OJiMHOCTI HaciHHA. Tak, y riOpumy [lominatop
yCepeTHEHNH TIPUPICT OJMHOCTI IO MIKpoeneMeHTax ckiaB 1,85 % mpu ix 3acTocyBaHH1
y (a3t crebmyBanns Ta 2,45 % mnpu 3acTtocyBaHHI y a3y UBITIHHA. AHIOTIUHI
MOKa3HUKH JJIs1 COPTY AOCOIIOT Oy/M iCTOTHO HIKYMMU Ta ctaHoBwin 1,65 ta 1,58 %
BIAMOBIAHO. [IprunHa TakuX reHOTUIIYHUX PO30IKHOCTEM MK COpPTaMH 3 OISy Ha iX
peakiilo Ha Pi3HI MIKPOENIEMEHTH Y Mi/UKUBICHHS BU3HAYAIOTHCS BXKE 3rayBaHUMH
pi3HMMU TeMnamu (OPMYBaHHS PEMPOAYKTHBHOI chepyd POCIHH PIMaKy O3UMOTO.
30KkpeMa y O3UMOTO pINaKy BUAUIIOTH 0COOIMBOCTI (OpMyBaHHSI SPYCHOCTI Ta
PI3HOCTAIIMHOCTI y IBITIHHI Ta J03pIBaHHI PI3HMX 4YacTWH CyuBITTd. Lle y mincymky
JI0IATKOBO 3MIHIOE XapakTep (OpMyBaHHS TMOKa3HMKA OJIMHOCTI 3a TaK 3BaHOTO
XapaKTepy MaTpUKaIbHOI MIHJIMBOCTI [6].

Ile y pe3ynabTyrouoMy TiJICYMKY BIUTMBAaE Ha €(EKTUBHICTh Ta IHTCHCHUBHICTh
BUKOPHCTAHHS COPTOM MIKPOEJIEMEHTIB Ta BU3HAYA€E PE3YJILTATUBHICTh TAKOTO BILUIUBY Y
(dhopMaTi yporkaifHOCTI 4, 110 BXKJIMBO, HOTO SKOCTI 32 TMOKA3HUKOM OJIIMHOCTI CaMOTo
HACIHHSL.

BucHoBKH i mepcneKTMBH NOJAJBIIMX A0CTiIKeHb. ODXKe, Ha IIijIcTaBi
JIBOXPIYHOTO IMKITY JOCIIDKEHbD JJIsl TAPAHTOBAHOTO TMiIBUIIICHHS BMICTY OJIii B HACIHHI
IHTEHCHBHUX TiOpWIIB pinaky o3uMoro mioHaiimenmie Ha 0,6—-1,8 % 3a ymoBH
OJTHOKOMITOHGHTHOTO ~ BHUKOPHCTAaHHS MIKpOEIeMEeHTIB v  (opmi  T03aKOPEHEBOTO
MDKUBJICHHS CIIJ] 1X 3aCTOCOBYBAaTHM y TaKOMYy psily 3pOCTaHHS JOIUILHOCTI Ta
obrpynToBanocti Co>Zn>B>Cu>Mn>Mo y ¢opmi po3unny cyibdariB conei, 60pHOT
KUCIOTH Ta MojiiOmary amoHito 3a 0,2 % KoHIIEHTpallii poOoYoro po3uuHy st
MO3aKOPEHEBOr0 MiKUBJICHHA. [lepcniekTrBa moaaibliuX JOCTIKEHb MepeadoadyaTuMe
BUBYCHHS MMUTAHHS CYMICHOTO JBOX-, TPHOX- Ta MYJIBTHKOMIIOHEHTHOTO 3aCTOCYBaHHS
MIKPOEJIEMEHTIB Y CKJIaJl CKJIaJHUX KOMIUIEKCIB JJIl MO3aKOPEHEBOIo MIIKUBJICHHS 3
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ANNOTATION
OIL CONTENT IN WINTER RAPE SEEDS DEPENDING ON

MICRONUTRIENT NUTRITION

The article is devoted to the study of the role of micronutrients in their application in the form of
foliar fertilization in view of their influence on the quality indicators of the formed crop, in particular on
the oil content of seeds as a basic indicator that determines the value of winter rape as a crop for
multipurpose use. The effectiveness of monocomponent application of the main physiologically active
microelements in two phenological critical phases of growth and flowering of winter rape plants with
different dominance of growth and growth-reproductive processes of plant organism differentiation - in
the phenological phases of stemming and flowering - was investigated.

The effectiveness of the influence of single-component microelements selected by the typological
composition of modern multicomponent chelated microfertilizers in the form of sulfate salts, boric acid
and ammonium sulfate at a physiological concentration of 0.2 %, taking into account the regulation of
concentrations of physiologically active agrochemicals in the format of foliar feeding with aqueous salt
solutions, was determined. It was found that the use of each of the studied microelements was effective
and significant in terms of increasing the oil content of seeds in comparison with the control variant of
water treatment. Individual peculiarities of seed oil content formation for two high-intensity varieties of
winter rape for each of the studied microelements were established both from the standpoint of the
increase in oil content to the control and from the standpoint of assessing the variability of its value,
taking into account the two-year cycle of study and variation within the general set of the obtained
accounting values within the replications of the experiment.

On the basis of the data obtained, the expediency of the timing of foliar fertilization with
microfertilizers of winter rape hybrids was determined and the role of the genotypic component in the
effectiveness of the use of corrective foliar fertilization with various microelements was noted.

It was established on the basis of a two-year research cycle for a guaranteed increase of oil content
in seeds of intensive winter rape hybrids by at least 0.6-1, 8 % under the condition of one-component use
of trace elements in the form of foliar feeding, they should be used in the following order of increasing
expediency and validity of Co>Zn>B>Cu>Mn>Mo in the form of a solution of salt sulfates, boric acid
and ammonium molybdate at 0.2 % concentration of the working solution for foliar feeding. Prospects for
further research in the field of optimization of fertilization of intensive hybrids of winter rape with
microfertilizers are formulated.

Key words: winter rape, microfertilizers, seed quality, oil content, variability.

Table. 1. Fig. 1. Lit. 16.
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