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Anomauyin. 3a pezyromamamu npoGedeHux O0O0CHIONCeHb Ma iX aHANi3Y
B8CMAHOBIEHO, WO Makcumanvhy eucomy 112,2 cm pocaunu coi gopmyroms 3a
30ilicCHeHHs nepednocieHoi 00pobKku Hacinua bionpenapamom Opeanik-bananc (1,5
A/m) Yy KOMAIeKCi i3 3ACMOCY8AHHAM  NO3AKOPEHe8020 NIONCUBNIEHHS YUM Jice
npenapamom (2,0 n/ea) Ha ¢oni eHecenHs minepanbHux 000pus y 003i N3oPasKys.
Hauibinvwuii cepeonvooobosuii ninitinuii npupicm maxkosic 68 8iomiverul 3a 0AHoOi
mexnono2ii supowyeanns. Omoice, 00epicani pe3yrbmamu Npo8eoeHuUx HaAMU
docniddcenb cgiouams npo me, wo 01 (QOPMYBAHHA MAKCUMALbHOI NIOWI
JUCMKO060] hogepxHi — 46,5 muc. m*/2a naiikpawi ymMosu cmeopoiomvcsa 3a yMoe
3abe3nevenHs pociun minepaivHumu 0oopusamu y 003i N3oPasKas i 6 moti sce uac
ROJIINUWEHHS. NPOXOONCEHHs npoyecie pomocunmesy 3a paxyHox 0OpoOKU HACIHHS
nepeo cieboro oOionpenapamom Opeanik-bananc (1,5 1/m) ma nposedeHHs
Nno3aKopeHes020 NiddcusieHHs y gazi Oymonizayii yum dxce npenapamom (2,0 n/ea).
Bcmanosneno, wo cucmemnuti nioxio 00 d#cueieHus coi, a came 8upowy8anHs ii Ha
Goni onmumanvHux 003 MinepanrvHux 0o0o6pus N3oP4sKas ma euxopucmanms
bionpenapamy Opeanik-bananc 011 00pobku HaciHHA Yy  KOMNIAEKCi i3
NO3aKOpeHesUM NIONCUBNIEHHAM CMEOPIOE HAUKPAW YMOBU OJisl pOCMY, PO3GUMK)
ma 30epedxceHHs 8 NOoCi8ax MAKCUMANbHOI KITbKOCMI POCIUH HA YAcC NOGHOI
CMU210Cmi, Wo € 0CHOBOIO0 00EPHCAHHI BUCOKUX YPOIAHCAI8 3epHA.

Kniwowuosi cnoea: 00pobneHHs HACIHHA, NO3aKOpeHege NIONHCUBTIEHHS,
bionpenapamu, 3epH0606086i Ky1bmypu

AkTyanbHictb. i cTBOpeHHSA BHCOKOTPOIYKTHBHOTO MOCiBY
BHCOKOMPOJAYKTUBHOTO  TOCIBY  COi BaXKJTUBO nepeaycim OTpUMATH
BAXJIUBO CQOPMYBATH ONTHUMAJIbHY ONTUMAaJbHy KIJIBKICTh POCIHMH Ha
IYCTOTY  CTOSIHHA  pOCIMH  Ta OJIMHHUIII TLJIOII 3 ypaxyBaHHSIM COPTY,
3a0e3nmeunT  iX  J00pui  picT 1 dboHy >KUBICHHS, BOJ03a0€3MeUCHHS
po3BUTOK. BoagHouac mouyaTkoBuM tomo [41].
nepiof PO3BUTKY pOCIUH € AHaJIi3 0CTaHHIX JOCJiIKEeHb Ta
BUpIIIAJIBHUM, OCKUIBKHM B 1€l dYac nyoJikamii. 3a pe3yibTaraMu
BHU3HAYAETHCSA rycTroTa CTOSIHHSA JOCIII)KEHb ~ HAyKOBLIB  BH3HA4Y€HO
pPOCIIMH, iX pICT y MNOJAIbIIOMY Ta PEKOMEHI0BaH1 HOPMU BUCIBY coi. [l
BpOXKailHUN TMOTeHIian mnociBy [36]. IPYHTOBO-KJIIMAaTHYHOI 30HH
Hns dbopmyBaHHSA JlicocTeny Asis paHHbOCTHUTIIUX COPTIB
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Hopma ctaHoBuTh 700 — 800 Tuc./ra
CXOXXHMX HAaClHMH, JJIsI CepeIHbO-
panabocTuriaux — 600 — 700 Tuc./ra, a
JUISL COPTIB OUIBII TMI3HBOCTHUIJION TPYITH
cturiocti — 500 — 550 Tuc./ra cxoxux
HacinuH [9]. OnHi€ero 3 HaHBaKIMBILIMX
npobJeM pocTy W PO3BUTKY POCIHUH Y
TEXHOJIOT1i CUTECHKOTOCTIOAAPCHKHIX
KYJIbTYp, MOMDK HUX 1 COi, € iX pOCTOBI
IIPOIIECH. 3a HAYKOBUM 3a0€3MEUCHHSIM 1
MIPAaKTUYHUM 3HAYEHHSM 3HA4YHA KUTbKICTh
MOJILOBUX JIOCTIKEHb Y POCIMHHUIITBI
Ma€ 3a KIHIEBY METy MI3HATH TINOTE3y
CKIaJHUX  MEXaHI3MIB  MPOXOKEHHS
eTamiB OpraHoreHe3y KyJnbTypH W Ha
OCHOBI IIMX 3HaHb Ta 3aKOHOMIPHOCTEH
CTBOPUTH HAWCHPUSTIUBIII YMOBHU JJIs
pPOCTY, PO3BUTKY 1 MPOAYKTUBHOCTI
pociuH. ToMy YTBOpPEHHSI JIUCTKIB 1
CYLIBITb, BHCOTA
MPUKPIJIEHHS. HKHBOTO 000y 3HAYHOIO
(dbopMyBaHHs
cTe0JIOCTOr0 1 ypoxkaitHoCTI coi [15, 16].

BUCOTAa POCIUH 1

MIpOIO  BIUIMBAJIM  Ha
HaiiBumi # Halikpari 3a sSKICTIO Bpoxai
CUTbCHKOTOCIOAAPCHKUX POCIMH MOXKHA
OTPUMAaTH B MOCIBAX 3 ONTUMAJILHOIO 3a
po3MipaMu TUTOIICHO JIUCTKIB,
ONTUMAILHUM XOAOM ii (popMyBaHHS i
cTpykTypoto [5, 20]. OnTumanbHuii picT

JMCTKOBOI TMOBEpxHI Ta (OopMyBaHHSA

BHUCOKOTO (OTOCUHTETHYHOTO
NOTEHIIATy JIMCTS B 3HAYHIA  Mipi
3aJ1e’KaTh BiJ 0OI'PyHTOBAHOCTI
TEXHOJIOT1! BHPOILYBaHHS, K1
3a0e3neuyoTh ~ TpUBalily  poOoTy

JIMCTKOBOTO anapary [8, 12].

3a/u11 OTPUMAaHHS BUCOKUX YpPOKaiB
COi B&YKJIMBOIO YMOBOIO € (pOpMyBaHHS
ONTUMAJIBHOI IOl JIUCTKOBOI MOBEPXHI
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Ta 30UIBLICHHS aKyMyJIbOBaHOIO HEIO
OpraHivyHOI peuoBHHU. Taki YMHHUKH, SIK
HOpMa BHCIBY 1 crocoOu  ciBOwH,
BIJIITPalOTh OCOOJIMBO BAKJIIUBY POJIb Y
(dbopMyBaHHI IIIOIT JIMCTKOBOI MOBEPXHIi
MOCIBIB 1 €PEKTUBHOCTI 11 BUKOPUCTAHHS.
Perymioroun MakCUManbHO PIBHOMIPHHUNA
PO3MOJIUT TUIOIII JKUBJICHHS POCIHH 1
ONTUMIZYIOUM 11 (PAKTUYHO HJIST KOXKHOI
POCIIMHM MO>XHA JOCSTTH MaKCUMAaJIbHO

epekTUBHOrO 1i (YHKIIIOHYBaHHA 13

3aCBOCHHSIM OUIBIIOL YaCTKH
(OTOCHHTETUYHOT ~ aKTUBHOI  pajiariii
[7,10]. Hesnauni mMOKa3HHWKH ILTOIII

JMCTKOBOI TOBEpPXHI Ha TOCIBaX COi
SBJISTIOTHCSL TIPUYMHOI0 HU3BKOTO PIBHSA
MOTJIMHAHHS Ta BUKOPUCTaHHSI
(hOTOCHHTETUYHO-aKTUBHOT paniariii.
Bapto 3a3HauuTH M0 CUJIBHO 30UTbIIICHA
TUTOIIA JINCTKOBOI TIOBEPXHI CHPUYHMHSIE
B3a€MO3aTIHEHHS JINCTKIB 1, SIK HACJIJO0K
BeIMKA X YacTHWHA B HWKHBOMY SIPYCi
obmazae [54].
Marepianu i MeToaAu
naocJaizkeHHs1. J[Biui 3a mepioj Bererartii
KyJIbTYpU BU3HAUAINA TIOKA3HUK T'YCTOTH
pociuH Ha (IKCOBaHUX JUISIHKAX, SKI
3aKpIIUTIOBAJIA MICHS TOSIBU CXOJIB. 3a
HacTaHHi (a3  TOBHMX  CXOJIIB
MIPOBOIVIIM TIEPIITHH MAPAXyHOK TYCTOTH
POCIHH, a Tepea 30MpaHHsIM ypoXKaro il
paxyBasu Brpyre. I[lonboBYy CXOXKICTh
HACIHHS € 3MOTa BWU3HAYUTU IPOBIBIIU

nepumii 00K 3a BIJOMOI HOPMU BHUCIBY,

a JApyrudi  oOJiK J1a€  MOXKJIMBICTh
BU3HAUWTU BWIKUBAHICTh Ha TIEPIOJ
30UpaHHS.

Pe3ysnbTatH JOCHiTKEHHA Ta iX

ooroBopenHss. Ha mepiog mnoOBHUX
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CXOJIB TOKa3HUK TyCTOTH POCIUH COi
3HaXOAUBCS B Mexkax Big 481 Tuc./ra 1o
527 TtHc./ra, 3a LBOrO K IOJHOBA
CXOJKICTh CTAaHOBMJIA, BIINOBIIHO 87,4 —

95,7 % 'y cepeaHbomy
npoBesieHHs gociipkens (2019 — 2020
pp.), (tabdu. 1).

3a  pOKH

1. BiuiuB piBHA y100peHHSI Ta 3aCTOCYBAHHS KOMILJIEKCY MIKpOeJIeMeHTIB

HA MOJILOBY CXO0KiCTh Ta 30epesKeHHsI POCJHH ¢0i, y cepeansomy 3a 2019-2020 pp.

E § ['ycroTta CTOSIHHSI POCIIHH, Koedinienr
PiBeHb S THC./Ta Mosbopa 36epe>1<e(3)HH;1
yI0OpeHHS g 2?3 - exoxicTs. % | POCTHAH, % 110
& 3 IoBHi [Moena ’ KiJTbKOCTI
O & cxonu CTUTJIICTb CXOJIB
1 481 414 87,4 86,2
6e3 106puB 2 508 441 92,2 86,9
3 483 426 87,7 88,2
4 509 453 92,5 89,0
1 486 431 88,3 88,6
PusKas 2 513 461 93,3 90,0
3 488 447 88,6 91,7
4 515 476 93,6 92,4
1 489 450 88,8 92,1
2 525 485 95,4 92,5
NaoPustCas 3 492 465 89,4 94,6
4 527 503 95,7 95,5

Ilpumimka: 1. be3 06poGnenns; 2. O6po0nenns HacinHsa Opranik-bananc; 3. [TozakopeHese
nipkuBieHHss Opranik-bananc; 4. OOpo0OsieHHs HAaclHHA + MO03aKOpEeHeBe MiKUBJIEHHS OpraHik-

bamanc.

BcranoBneHo, mo Ha 3pOCTaHHSA

MMOKa3HUKIB MOJIbOBOL CX0OCTI
BHECEHHSI MiHEPAIIbHUX TOOPUB HE MaJIO
3HAYHOTO BILIHBY. 3pocTaHHs
IMOKAa3HUKA I0JILOBOI ¢x0k0cTi Ha 0,9 %
Bi/IMIYCHE HaA BapiaHTI BHECCHHS
MiHepaIbHUX 100pUB y 1031 P4sKas, a 3a
BHeceHHS Na3oPasKas, BigmoBigHo Ha 1,4
% 'y TOpIBHAHHI 13 KOHTPOJHHUM
BapiaHTOM 0€3 BHECEHHS I0OpUB.
BusBiieHo, 1m0 TOMITHO Kpalie
MOJILOBOI1

3pOCTaHHA ITOKa3HHUKa

CXOXOCTI HacClHHA coi 3a0e3mednsio
00poOIeHHS
OlompenapaTom Opranik-banasc.
3aJIe)KHO B  PIBHA  MIHEPAJIbHOTO

JKUBJICHHS TIEpENOCiBHE OOpOOJICHHS

nepenociBHE
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HaclHHA  3a0e3nmeywsio  3pOCTaHHS
MOJILOBOT cX0XOCTI Ha 4,8 — 6,6 % y
CepeAHbOMY 32 POKH JOCIIJIKEHb.

HariiBumuit IMOKA3HUK [10JIOBOI1
CXOKOCTI HAaClHHS Yy CEpelHbOMY 3a
POKM TIPOBENICHHS JIOCHTIPKEHb OyB
3a¢iKCOBaHMUM Ha BapiaHTax JOCIIiAY e

BHOCWJIUCSI MIHEpAJIbH1 I0OpUBa y 1031

N3oPasKas Ta MIPOBOJIAIIOCS
nepeanociBHe  0OpoOJIeHHS  HACIHHS
Oiompenapatom  Opranik-bamanc 1

cTaHoBMIIa, BiAmmoBigHO 95,7 %.
PesynpTaTti gocnimkeHb BKa3yrOTh
Ha Te, 0 MOKAa3HUK MOJbOBOI CXOMXKOCTI
coi 3pOCTaB 3a
MepeINoCiBHOTO 00pOOIEeHHS HACIHHS, Y
TOH Yac K MPOBEICHHSI T03aKOPEHEBOTO

ITPOBCACHHA
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JUCTKOBOTO TIPKUBJICHHSI TTO3UTHUBHO
BIUIMBAJIO Ha 30€pexEeHHs POCIHH
YIPOJIOBXK BETeTAI[IHHOTO MEePIO0y.
Pesynbratu IPOBEICHHS
CHIOCTEPEKEHb 32 JMHAMIKOIO TyCTOTH
POCTIUH COPTIB CO1 YNPOJOBXK MEPiOTy
BereTaii cBiuaTh MpoO T, IO BOHA
JeII0 3MEHIIYEThCS Yy MIpy pOCTy U
po3BuTtky. Ile sBumie BinOyBaeThCs
BHACIIIJIOK BUMAJaHHS POCIHUH 13 TIOCIBY
B pe3ylbTaTi BIUIMBY IIJIOI HU3KHU
YUHHUKIB, 30KpeMa, TIAPOTEPMIYHHX,
O10THUYHUX, [PYHTOBHX 1 B MEHIIII Mipi
aHTPOTIOTEHHHUX. Y Pe3yNbTaTi LbOTO y
(azy TMOBHOI CTHUIJIOCTI POCIHUH, IX
IycTOTa 3a BCiMa BapiaHTaMHu JOCIIITY
Oyna Ha piBHi Big 414 no 503 Tuc./ra.
BcraHoBneHo, 1o B pe3ynbTari
MPOBEJCHUX JTOCIIHKEHh MaKCUMAIbHO
COPUATIANBI YMOBH Ui POCTYy Ta
PO3BUTKY, a K pe3yibTaT 1 HaBULIUN
MOKa3HUK BHKUBAHOCTI POCIHMH COPTIB
coi, Oynu 3adikcoBaHi Ha BaplaHTax
JoCHiay  Je MiHEpaIbH1
nobpuBa y 1031 N3oPssKgs  Ta
MOEIHYBAIM  TEPEINOCIBHY 0OpOOKY

BHOCHUJIN

HACIHHS 13 IT03aKOPEHEBUM

MIOKUBICHHSIM Yy (a3l OyToHizarii
OlompenapaTom Opranik-bananc.
KoedirieHT 30epexeHHsT pOCIUH COI1 Ha
bOMY BapiaHTi JOCHIAy CTaHOBUB
95,5 %. [Toka3HUK BIYKUBAHOCTI POCTIH

3HMKYBaBcs Ha 9,3 % Ha KOHTPOJIBLHOMY

BapiaHTI JTOCHTITY e HE
BUKOPUCTOBYBaJIM J00puBa Ta HeE
3aCTOCOBYBAJIH 00poOIeHHS
OiompenapaToM.

Koedimient 30epexeHHs POCIUH
coi Ha Jacy (pa3y MOBHOI CTHUTIIOCTI OYyB
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HIOKYMM Ha BaplaHTax [JOCHiay, e
MIPOBOAMIIHM PO3JILIBHO 0OpOOKY HACIHHS
W To03aKOpeHeBe MIIKUBJICHHS  3a
BHECEHHSI MiHEpaJbHUX JOOpUB Yy 11031
N3oP45K4s5 1 cTaHoBHB, B1IIOBIIHO 92,5—
94,6 %. Came TOMy BCTaHOBJICHO, IO
CHUCTEMHUM MIOXiA OO >KUBJIECHHS COI, a
camMe BHUpOIIyBaHHsS 1ii Ha (oHi
ONTUMAJIbHUX JI03 MIHEpAIbHUX 100pUB
N3oP4sKas Ta BUKOPHCTaHHSA
Oiompenapary Opranik-bamanc s
OOpOoOKM HaClHHA Yy KOMIUIEKC] 13
M03aKOPEHEBUM 1KUBIICHHSIM
CTBOPIOE HaWKpallll YMOBHU AJIA POCTY,
PO3BUTKY Ta 30€peKEHHA Yy IOCIBax
MaKCHMaJIbHOI KUIBKOCTI POCIMH Ha 4yac
MOBHOI CTHUIVIOCTI, LI0O € OCHOBOIO
OJIep’KaHHS BUCOKUX YpOKaiB 3€pHA.
Bucora pocnvHu, ii BHISTaHHS Ta
BUCOTA TPUKPIIUIEHHS] HWXKHIX 000IB €
OJHAMH 3 OCHOBHHX O3HaK Coi, SKi
BU3HAYAIOTh 1i MPHUIATHICTH 10 MOBHOTO
MEXaH130BaHOT'O BUPOIITYBaHHS BiJl TOCIBY
110 30upanHs1. BucoTa pociuH 3MiHIOEThCS
3aJIeKHO BiJl COPTY, POKY BHUPOIIYBaHHS,
IPYHTOBO-KJIIMAaTUIHUX YMOB Ta
arpoTEXHIYHUX MPUHOMIB, 10
3aCTOCOBYIOTHCA [3]. 32 paXyHOK BUCOTH
POCIIMH MOX€ 30UTbIIYBAaTUCh KUIBKICTH
(coptu 3
pocry  —
I O3HaKa

NPOIYKTUBHUX  BY3JIB

HE3aKIHYEHNM THIIOM
IHIETepMIHAHTHI), TPOTE

HeOaKaHa 3aTIHEHHA  HUXKHIX

SPYCIB,
HAOXO/DKEHHS COHSYHOI 1HCOJIAINI 10
pocinu [7].

qepes

BOJHOYAC SMCHIITYETBCA

Bucora crebma  pociuH - coi
BIIMIOBIZIHO JO PE3YJIBTATIB MPOBEACHUX

JOCII/PKEHb B 3HAYHIN Mipi 3aJiekana BiJl
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TPOTEPMIYHUX YMOB POKY, Ta YNHHHKIB,
SKI BUBYAIMCS Ta aHAII3yBaIMcs (1034
MiHEpaIbHUX  JOOpUB  Ta
00po0JIeHHs GioTpenapaTom).

cmocooun

[1in yac 3n1iCHEHHS CTIOCTEPEKEHD Y
JIOCJTIJIl BCTAHOBJICHO, IO B ITOYaTKOBUM
nepiof POCIMHU COi  PO3BHUBAIOTHCS
aocuth MOBUTBHO. CTebI0 CcOi movMHae
Taly3UTUCS] 13 PO3BUTKOM MEPLIOTO —
TPETHOrO CHPABXHBOTO JIUCTKA. I3 11bOTO
MOMEHTY  pO3INOYMHAETBCA  TPOIEC
MPOXOJIKEHHSI BETETaTUBHUX (a3 pocTy i
PO3BUTKY, CTEOJO PO3MOYMHAE AKTUBHO
pPOCTH aX [0 KBITYBaHHSA, MICIISI YOTO
PO3IOYMHAETBCA TeHEepaTUBHA CTafis, 3a
AKOI 3pOCTaHHS CTebjJa  MPAKTUYHO

SYIIUHACTBCA, 3aBCPUIYETHCA 1

(hopMyBaHHSI JTUCTKIB.

VY 3aranbHOMY 3a POKU MPOBEICHHS
nocmmkens (2019 — 2020  pp.)
HaANOLIBIINN TOKa3HUK BUCOTU POCIIMH COT
OyB cdopmoBanuii y (¢da3zy MOBHOI
crurijocti Ha piBHi 1122 cM Ha THX
BapiaHTax JOCHiAYy, JI€¢ 3aCTOCOBYBAJIU
MiHepasibHI J00puBa B 11031 N3gPssKas Ta
3MIACHIOBAIN 00pOOKY
6ionpenaparom Opranik-bamanc(1,5 1/1)
y  KOMIUIGKCI 13  3aCTOCYBaHHSAM

HACIHHSA

M03aKOPEHEBOI0 MIHKHUBICHHA Y (a3l
OyToHi3allli UM npenaparoM y Hopmi 2,0
J1/Ta, IO BIANOBIAHO, HA 24,4 cM OLIbIIE B
MOPIBHSIHHI 13 KOHTPOJBHUM BapiaHTOM
(0e3 BHECEHHS MIHEpAIbHUX JOOpUB 1
Opranik-bananc) (tabm. 2).

2. BiuiuB piBHsI yn1o0peHHsI Ta 00po0JieHHs1 OiompenapaTtoM Ha BHCOTY

POCJIMH coi, y cepeanbomy 3a 2019-2020 pp., cm

PiBenb O6pobneHHs ;lipeTlf/'I . IToyaTtok Kineup IToBHa
ynoOpeHHs OlompenapaTom Tpﬂiiigiﬂﬂ IBITIHHS [BITIHHS CTHUTJIICTh
1 11,7 30,3 67,6 87,8
6 5 2 13,6 32,1 69,2 89,7
©3 A0DPHB 3 11,7 35,4 71,6 91,9
4 13,5 36,1 73,5 93,5
1 13,0 34,7 77,9 98,7
PLK 2 14,7 37,3 80,3 101,0
oI 3 13,2 39,0 82,1 103,5
4 15,3 40,8 83,6 104,7
1 14,0 39,3 82,1 104,1
N PacK 2 16,1 42,3 85,5 106,2
SOTASTRMS 3 135 44,8 87,5 109,1
4 15,8 46,0 88,9 1122

Ilpumimka: 1. be3 o6pobnenns; 2. O0pobnenns Hacinus Opranik-bamanc; 3. [lozakopeHese
nipkuBieHHs Opranik-bananc; 4. O6po06iaeHHs HAaciHHS + Mo3aKopeHeBe MikuBIeHHS OpraHik-

bamnanc.

BuBueHHS 1OKa3HUKIB BHCOTH

cteba y pociauH coi B AMHAMILI POCTY i
PO3BUTKY CBIQYUTH MpPO Te, IO

BHUKOPHUCTAHHA YUHHUKIB
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iHTeHCU]IKaIli CIPHUSIIO BaroMoMy ix

3poctaHHio.  OTke,  3aCTOCYBAHHS
MiHEpaJbHUX JOOpUB Ta KOMILJIEKCHE

o0poOJIeHHsT OlompenapaToM IPHU3BEIO
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70 AaKTUBHINIOTO POCTY POCIHMH 1
3pOCTaHHS MOKa3HHKa BUCOTH cTebna 3
IOYaTKy BereTaii
[ToxpaiieHHs: MIHEPAJILHOTO >KUBJICHHS

POCIIUH.

POCJIMH COi 3aBISKH BHECEHHIO P45Kss
CIIpUsI€ 3pOCTaHHIO iX BUCOTH 98,7 cM,
mo Ha 10,9 cMm Ounble y TOpIBHAHHI 3

KOHTPOJIEM.

OO6pobieHHs HACIHHS Ta
M03aKOPEHEBE 1K BIICHHS
npenaparomM Opranik-bananc

MO3UTHUBHO BIUIMHYJIO Ha (HOpPMYBaHHS
MMOKa3HUKAa BUCOTH pociuH. Ha Tux
BaplaHTax JocCiiay, [ie
00poOKy
OlompemnapaToM TIOKa3HUK BHUCOTH B
pociuH coi O0yB Ha 1,9-2,3 cM OLIbIITUM
Ha Yac MOBHOI CTUTJIOCTI.

ITPOBOAVIIN

MepeNOCIiBHY HACIHHS

3a pe3yabTaTaMH MPOBEACHUX
JOCIIKEHB Ta 1X aHaJI3y BCTAHOBJICHO,
010 MakcumaiapHy BHcOTy 1122 cm
pociuHu coi GOpPMYIOTh 3a 3IMCHEHHS
nepeAnociBHoi ~ 0OpoOKM  HACIHHS
Oionpenapatom Opranik-bamanc (1,5
J/T) Yy KOMIUIEKCI 13 3aCTOCYBaHHSIM
MM03aKOPEHEBOT0 TI/HKUBJICHHS IIUM KE
npernapatom (2,0 n/ra) Ha  QoHi
BHECEHHS MiHEpaJbHUX JOOpUB Yy N1031
N3oPas5Kas.

CepenHbO000BUN JIHIMHUN TPUPICT

Hanounsmmi
Tako)k OyB  BiAMIYeHWH 3a 1€l
TEXHOJIOT11 BUPOIyBaHHS.

Bignosigao hi o) pe3yJbTaTiB
MIPOBEACHUX JIOCITIDKEHbh MaKCHMaJTbHa
YpOKalHICTh HACIHHA CO1 (hOPMYETHCS 32
MOKA3HMKA IUIOIII JIMCTKOBOI TOBEPXHI
mo craHoButh 40-50 trc m2/ra. PiBeHb
LIBOT'O I

ITOKa3HHUKa 3aJICKUTDH B11
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MOP(hOJIOTIHHUX Ta 010710TTYHUX

0COOJIMBOCTEM COPTIB, XapakTepy
PO3MOMLTY POCIHH IOCIBHOIO TUIOIICHO,
HOTOHKUX YMOB Bererarrii [13, 31].

SIKIIo TTola JIMCTOBOI MOBEPXHI
MEHIIIA, TO OTITUKO-010JI0T1YHA CTPYKTypa
nociBy He omnrtumizoBaHa U tomy DAP
BUKOPUCTOBYETBHCS HE  PAaLllOHAIBHO.
[Ipore ¥ Oulplma IUIOIIA JIMCTOBOT
MOBEPXHI € HeOaKAHOI, OCKUIBKH B
pe3yabTaTi  B3a€MO3ATIHEHHS  3HAYHA
YacTUHA JHCTKIB y HWXKHBOMY SIpYCl

o0Iajae, a pemnTa npairoe He ePeKTUBHO
[5, 17].

3a pe3yabTaTamMu  JIOCHIJIKEHBb
HAyKOBIIIB, Kparti MOKA3HUKH
(hOTOCHHTETUYHOT MIPOTyKTUBHOCTI

COPTIB COi PI3HUX TPyl CTUIJIOCTI B
yMOBax IMIBJACHHOI YaCTHMHU 3axiJHOTO
Jlicocreny Ykpainu BusBieHO Ha (HOHI
MiHepanbHUX A0OpUB y HOpMI N3oPasKas
[24]. [HTeHCHBHMIT BETeTATUBHUH PICT y
POCIIMH COi MOYMHAETHCS TMICIS TOSIBU
CXOJIB Ta MPUMOPAIAILHUX JIUCTKIB, a
MOPsIJT 13 ITUM B110YBA€THCS HAPOCTAHHS
TIJIOIIN JINCTKOBO1 TOBEPXHI.

3a pesynbTaTaMHu  3I1MCHEHUX
CTIOCTEPEKEHb BUSBIEHO, IO JO3H

MIHEpaJbHUX JOOpUB Ta CHOCOOHU
oOpoOnenHst Giompernapatom OpraHik-
bajjanc Manum cyTTeBHM BIUIMB Ha
dbopmyBaHHS TLJIOIII JIMCTKOBOL
noBepxHi. HaliHmKkunii MOKa3HUK IUIOITI
JIUCTKOBOI MOBEPXHI B CEPEIHBOMY 3a
POKU TIPOBEICHHS JOCIIKEeHb y (a3y
HanuBaHHs HaciHHA (2019 — 2020 pp.),
OyB 3adikcoBaHUN Ha KOHTPOJIHHOMY

Bapianrti 30,9 Trc.m?/ra. (Tabmn.3).
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3. luHaMika HApOCTAHHA IUIOIII JHCTKOBOI MOBEPXHi POCJIMH COPTIB COi

3aJ1€5KHO Bijl piBHS y100peHHsI Ta 00po0JieHHs OionpenapaToM, y cepelHbLOMY 32

2019-2020 pp., THC. M?/T2

- da3zu pocTy Ta PO3BUTKY POCIHH

= =

5 2

& oS

L§( £ & 3-i1 . 110YaTOK

S E - . II0YaTOK KiHEIlb HaJIUBaHHS . o

> e 2 | TpiiuacTuit . o . (b131010r14HOT
A & B IBITIHHA IBITIHHSA HACIHHS .
= 8 s JUCTOK CTHUIJIOCTI
g [t

-

- 1 6.6 17,6 28,8 30,9 16,7
9 2 2 8,5 19,0 30,7 33,0 17,8
© L§[ 3 6,4 19,9 31,6 34,4 20,0

4 9,0 21,4 32,7 355 21,2

. 1 9,9 23,8 35,3 37,8 22,8
v 2 12,1 25,7 37,4 40,2 24,2
N 3 9,5 26,9 38,6 41,0 25,5

4 12,0 28,8 40,2 42,4 27,3

N 1 11,6 27,0 37,1 39,4 23,6
2w 2 13,9 29,8 40,7 42,2 25,5
8 3 11,7 31,1 42,4 44,6 27,3
< 4 14,5 33,3 45,0 46,5 28,5

Ilpumimka: 1. be3 o0pobnenns; 2. O0pobnenns Hacinus Opranik-bamanc; 3. [lo3zakopeHese
nipkuBieHHs Opranik-bananc; 4. O6po0iaeHHs HaciHHS + Mo3aKopeHeBe MiKUBIEeHHS Oprasik-

bamnanc.

[TpunuaeHHS BErETaTUBHOTO
pPOCTY B TIEpPioJ MOYATKy TeHEepaTUBHOI
(dazu pocty, Koju popMyroThCsi 600U Ta
MMOYMHAE

HaJINBATHUCS HACI1HHA,

B1/10yBa€ETHCS MPU3BOUTH 10

3MCHIICHHA TEMITIB HapOCTaHHA

JTUCTKOBOI  moBepxHi. [logoBkeHHIO
npoiiecy GopMyBaHHS TUIOII JTUCTKOBOT
MOBEPXHI  CHPHUSJIM  JOCHIKYBaH1
€JIEMEHTH TE€XHOJIOT1i BUPOIIYBaHHSI CO1.
HaiiOpmmii IMOKa3HUK [LIOLITI
JUCTKOBOI TIOBEPXHI B CEPEIHHOMY 3a
POKHM TTOCHIKEHb chopMyBaBcs y (asi
HaJMBaHHSA HACIHHS Ha BCIX BaplaHTax
JOCITITY.

Bapto Bij3HauuTH 0COOJIMBO 110
MIHEpaJIbBHUX JIOOPUB Ha TIOKa3HUK

IJIOMIl  JIMCTKOBOiI ~ MOBEpXHi.  3a
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pe3yabTaTaM MPOBEACHUX JOCITIIKEHb

MpEACTAaBICHUX y TaOJNMIll MOXKHa

3pOOMTH BUCHOBOK, IO MIHEpaIbHI
n00puBa BUKOHYIOTbD, K
JUCTKO30epirarouy TaK 1 peryondy
poJib. 3aBASYYIOUM IHTCHCHBHIN i1 HE
JIUIIIE HA POCTOBI MPOIECH TOB’sA3aH1 3
JUCTKOBUM amapaTroM, ajie¢ 1 3 POCTOM
IHIIUX ~ YacCTUH  POCIMH, J00puBa
M1JBUILYIOTh 3arajbHy Bary pociIvHU 1 B
IIOMY TIPOSIBIISIETHCS PETYJIIOI0YA POJIh
MiHEpaJIbHUX TOOPUB.

yInoOpeHHs
dbochopHO-KaNIHHUMHA ~ MiHEPATHBHUMHU
I[03i P45K45 Ha
BIIIIOBITHUX BaplaHTax JOCHTIAY
CIPUSJIO 3POCTAHHIO TUIOMII JUCTKOBOI

noBepxHi Ha 19,0 — 224 % a6o 5,8 —

[IpoBenenHus

nobpuBamMu B
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6,9 Tuc. M%ra y mOpiBHSAHHI i3
KOHTPOJbHUM
BUKOPHUCTAHHS JIJIs1 YIOOPEHHS MTOBHOTO
MiHepalibHOro  Jm00puBa  N3oPssKss
TJI0IIIA JINCTKOBOI TTOBEPXHI 3pOCcTaia Ha
24,6 —27.7 % abo Ha 7,5 — 8,5 Tuc. M?/ra

1010 A0 KOHTPoJt0. OTOX, HA KOHTPOJI1

BapiaHTOM,

MOKA3HUK TUIONI JTUCTKOBOI MOBEPXHI y
(a31 HanuBy HaciHHs OyB Ha piBHI 30,9
THC. M?/ra, a 3a BHeceHHS PasKis Ta
N30P4sKss 11e#t mokasnuk 3aikcoBaHuid,
BiamosigHo, 37,8 1 39,4 Tuc. M%/ra.

He nume wmiHepanbHi A00puBa
MO3WTUBHO BIUTMBAJIM Ha HAPOCTaHHS

JUCTKOBOI  TOBEpPXHI,  TaKOX 1
MepearnociBHa o0poOka HACIHHS
penapaToM Opranik-bananc Ta

ITO3aKOPCHCBC HiIDKI/IBJIeHHH OUM IKC

npemnapaToM  Majd  CTUMYJIIOIOUMI
edext. Y a3y HalMBaHHS HACIHHSA Ha
BapiaHTax JOCIHiAy Jieé MPOBOIUIOCS
NepeAnociBHE 00poOneHHs
OlompenapaTom Opranik-bananc
MOKa3HUK TUIOMI JIMCTKOBOI TMOBEpPXHI
OyB OlmplIUM Yy TOPIBHSHHI 13
BapiaHTaMH oe3

Oiompenapary Ha 6,3 — 7,1 %.

3aCTOCYBaHHS

TJTOIII] JINCTKOBOT

mopepxHi Ha &85 — 132 %

301JIbIIEHHSA

CIIOCTEpIrasiocs TaKOXX Ha BapilaHTax
TOCTITy 13
M03aKOPEHEBOTO

3aCTOCYBAHHSIM

T HKUBJICHHS
6ionpenapatom Opranik-bananc y dasi
OyToHi3allii. Aje BapTo 3ayBaXUTH, 10
B pe3yJIbTaTi MPOBEACHHS JOCII1KEHb
BCTAaHOBIIGHO, IO  MEpeIINOoCiBHE
o0poOJsieHHsT HaciHHS Olompenaparom
Opranik-bananc y  kommiekci 13

IMO3aKOPCHCBHUM HiI[)KI/IBJ'IeHHﬂM oM
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ke mpernapatroMm y das3i OyToHizarrii
BHUSBUJIOCS MaKCUMAJIBbHO €(DEKTUBHUM
TEXHOJIOTIYHUM mpuiiomoMm. Ha mux
BapiaHTaxX JOCJIAY IMOKa3HHUK IO
JIUCTKOBO1

MOBEPXHI TEPEBUIYBaB

BapianTu 0e3 oO0poOneHHs Ha 12,2-
18,1 %. Bapto
HaNO1IbIIHI

3ayBaXUTH, IO
OpPUPICT  JIUCTKOBOT
nmoBepxHi OyB  3adikcoBaHUU  3a
BHECEHHS  MOBHOTO  MIHEPAJIBbHOIO
I[O6pPIBa N30P45K45.

BucHOBKM 1 mepcmekTHBH. 3a
pe3ynapTaTaM# MPOBEICHUX JAOCTIIKEHb
Ta iX aHajizy BCTAHOBJIEHO, IO
MaKCUMAaJIbHY BUCOTY 112,2 cm pocnuaun
coi  ¢QopMmyroTh 3a  3A1HCHEHHS
nepeanociBHoi  0OpoOKM  HACIHHS
oionpenapatom Opraunik-bananc (1,5
J/T) 'y KOMIUIEKCI 13 3aCTOCYBaHHSIM
M03aKOPEHEBOTO MiKUBJICHHS UM KE
npenapatom (2,0 n/ra) Ha  QoHi
BHECEHHSI MIHEpaJIbHUX JOOpPUB y A031
N3oPssKas.

CEpeHbO000BUN JIHIMHUN MPUPICT

Haioipmmii

Tako)k OyB BIAMIYGHMH 3a JaHOl
TexHoJoTii  BuWponryBaHHsi.  OTxe,
OJICp’KaHl  pe3yibTaTh  MPOBEACHUX

HaMH JIOCTIKEHb CBIAYaTh MPO T€, IO
111 GOPMYBaHHS MaKCUMAJIBHOI TLTOIIT
JINCTKOBOi moBepxHi — 46,5 Tuc. mM?/ra
HaWKpallll yMOBH CTBOPIOIOTHCS 32 YMOB
3a0€3MeUYeHHs] POCIUH MIHEPATHbHUMU
nobpuBamu y 11031 N3oPasKas 1 BogHOUAC
MOJIMIIEHHS TPOXOJKEHHA MPOLECIB
dboTocuHTE3y 3aBIAKH 00pOOI HACIHHS
nepes; ciBooro Oionpenaparom OpraHik-
bamanc (1,5 /1)
M03aKOPEHEBOTO TIHKUBJICHHS Yy (hasi

Ta TPOBEICHHS
OyToHizaiii UM >xe mpemapatom (2,0
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a/ra). BcraHoBieHo, IO CHCTEeMHUI
MAX1T 10 JKUBJIEGHHS COi, a came
BUPOITYBaHHA i1 Ha ()OHI ONTUMATBHUX
7103 MiHEpaJIbHUX J0O0pUB N3oP4s5Kas Ta
BUKOpHUCTaHHA Oiompemnapaty OpraHik-

bananc s oOpoOku HaciHHS Yy
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MIDKUBJICHHSIM ~ CTBOPIOE  HaWKpart
YMOBH JJIsi  POCTY,
30epeKEHHsT y I0CiBaX MaKCHMAaJIbHOT

poCIMH Ha 4YacC

pPO3BUTKY Ta

KUJIBKOCTI MOBHOT

CTUIJIOCTI, LII0 € OCHOBOIO OJEP>KaHHS
BUCOKMX YpOXKaiB 3€pHa.
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BJINSTHUE MAHEPAJIBHBIX YIOBPEHUI 1 BUOIIPEITAPATA HA
POCT Y PABBUTHE PACTEHUI COU
O. . lIpiranckas

Annomauusn. Ilo pezyromamam npoBeOeHHbIX UCCIe008AHUL U UX AHAIU3A
VCMAHOBIeHO, YMO MaAKCUManbHyio gvicomy 112,2 cm pacmernus cou popmupyrom npu
npeonocegnoli oopabomke cemsan ouonpenapamom Opeanux-bananc (1,5 n/m) 6
KOMMNJIeKce ¢ NpuMeHeHUueM 8HEeKOPHEeBOU NOOKOPMKU dmum dce npenapamom (2,0 1
/ea) Ha poue 6HeceHUs MuHeparvbHulX Y0oopenuti 8 003e N3oPaisKas. Haubonvuuii
CPeOHeCYmMOUHbIU TUHEUNbIN NPUPOCH MaKdice Obll OmmedeH N0 OaHHOU MeXHOI02UU
gvipawusanus. Mimak, nonyuenuvie pe3yiomamosl npo8EOeHHbIX HAMU UCCIe008aAHUL
CBUOEMEeNbCMBYIOM 0 MOM, UYMOo O (HOPMUPOBAHUSL MAKCUMATbHOU NaoUWaou
JUCMOBOU nosepxHocmu — 46,5 moic. M2/ea nydwue YCrosus co30aromcs npu
obecneueruu pacmerull MuHepaivHoiMu yY0ooperusimu 8 0oze NaoPisKas, u 6 mo owce
8peMsl YIYyHUeHUe NPOXONCOeHUsT NPoYeccos Gomocunmesa 3a cuem 00pabomxu
ceman neped nocesom buonpenapamom Opeanux-bananc (1,5 1/m) u npogeoenue
BHEKOPHEBOU NOOKOPMKU 6 (haze Oymonuzayuu smum dxce npenapamom (2,0 n/ea).
Yemanoeneno, umo cucmemmwiti H0OX00 K NUMAHUIO COU, A UMEHHO BbIPAWYUBAHUE ee
Ha one onmumanbHblx 003 Munepaivhvix yooopenuii N3gPasKas u ucnonvzosanue
ouonpenapama Opeanuk-bananc 05 00pabomku cemsiH 8 KOMNJIEKce C HeKOPHe8oU
HOOKOPMKOLUL, co30aem Haumyduiue ycio8us OJisl pocmad, pa3zeumusi U COXpPaHeHUus 8
noCesax MAaKCUMAibHO20 KOAUYeCmea pACmeHUll HA 68pems. HNOJHOU Chelocmu,
ABNAIOWELCS. OCHOBOU NOJIYYEHUS BLICOKUX YPOAHCAEB 3EPHA.

Kntroueswie cnosa: oopabomxa ceman, HeKOpHesas noOKopmKa, buonpenapamul,
3epH000008ble KYIbMYpPbl

THE INFLUENCE OF MINERAL FERTILIZERS AND BIOPREPARATION
ON GROWTH AND DEVELOPMENT OF SOYBEAN PLANTS
O. I. Tsyhanska

Abstract. According to the results of research and their analysis, it was found that
the maximum height of 112.2 c¢cm soybean plants are formed during pre-sowing
treatment of seeds with biological product Organic-Balance (1.5 1/ t) in combination
with foliar fertilization with the same drug (2.0 | / ha) against the background of
mineral fertilizers in the dose of N3oP4sK4s. The largest average daily linear gain was
also observed for this cultivation technology. Thus, the results of our research indicate
that for the formation of the maximum leaf surface area - 46.5 thousand m2 / ha, the
best conditions are created by providing plants with mineral fertilizers at a dose of
N3oP4s5Kys, and at the same time improving the processes of photosynthesis. due to seed
treatment before sowing with the biological product Organic-Balance (1.5 1/t) and
foliar fertilization in the budding phase with the same drug (2.0 |/ ha). It is established
that a systematic approach to soybean nutrition, namely its cultivation on the
background of optimal doses of mineral fertilizers N3oP4sK4s and the use of biological
product Organic-Balance for seed treatment in combination with foliar feeding creates
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the best conditions for growth, development and preservation of maximum plants full
ripeness, which is the basis for obtaining high grain yields.
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