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HIJ>)KNUBJIEHDb HA azpapHuil yHigepcum
BIOEHEPTETUYHY 10. B. CTOPOXYK, oupexmop
NPOAYKTUBHICTD npeocmasnuymea TOB

KYKYPY/I31 HA 3EPHO «€BPOBEKTOP»

Kyxypyosza nanesxcums 0o Kyiemyp 3 6UCOKUM NOMEHYIANOM YPOICAUHOCMI T 3a1eH UMb 6i0
aoanmosanux 00 YMO8 pe2ioHy mexHono2iu. J{na hopmysanHs 6ucoko2o 8podicaio Kylbmypa
nompebye 36anancosanoco icusieHua. Oouum i3 HauOilbw epexmusHux 3acobieé 6niugy Ha
8podicalinicme 1 AKICmMb 3€pHA  KYKYPYO3U € 6HeceHHs MinepanvHux o0oopus. Illozaxopenesi
niOJHCUBNEHHS NOCIBI8  KYKYPYO3U MOXNCYMb Oymu  eqheKmusHuM acpomexHiuHum 3ax000M
cmumyaayii QizionociuHux npoyecie npu 6NaU6i pecyisimopie pocmy Had po36UMOK KYKYPYO3u Hd
NnoYamKosUxX — emanax, 3aOe3neyeHHs  pPOCIUH  MIKpOeIeMEeHMAaMy  NpomsaeoM  eecemayii.
Jlocniooicenuamu 6cmanoeneHo, wo HapoCMaHHs JUCMKOBOI NOBEPXHI pOoCIuH 2ibpudie KyKypyosu
icmomHo 30i16bUly8aN0Ca 3 POCMOM | PO3BUMKOM POCIUH | MAKCUMANbHUX BEIUYUH 00CA2ANAd 00
Gaszu ysiminHa 3 NOOANLUUUM HE3HAYHUM 3MEHULeHHAM NIOwi TUCMKO8020 anapamy y HACMYnHi
nepioou gecemayii. Hatloinowi nokazHuxu niowi mucmxo8oi nogepxui 0yau 6iomiveni Ha OLIAHKAX
0e BHOCUNUCH NO3aKOpeHeso y a3y 3-5 1Ucmoukie KyKypyosu cmumyiamop pocmy Pezonnanm ma
MikpoOoobpuso Xenamuwn Luuk. Tax, niowa aucmrko8oi NOGEPXHI CepeOHbOPAHHLO2O0 2iOpudy
xkykypyosu JIKC 3795 cmanosuna 0,429 M /ma POCIUHY, WO Diblde HIdHC HA KOHMPOIbHUX OLIHKAX
na 0,026 m*/na pocauny. Bionogiono niowa 1ucmkogoi nogepxti cepeonvocmuenozo 2iopudy JJKC-
3511 oyna na pieni 0,467 M /ma pocauny, wo oinvue 3a Konmpoavhi Oinanku Ha 0,035 M ma
pocauny. OOHUM 3i WIAXI8 NIOBUWEHHA epeKMUBHOCI eHepPeOSUKOPUCMAHHA NPU BUPOOHUYMEI
NpoOYKYii POCIUHHUYMBA € ONMUMI3AYIS MEXHONOIUHUX NPULOMI8 ma 30iIbUEHHS BUX00Y
npooykyii 3 oounuyi niowi. Enepeemuunuii ananis, akuii € KOHYEHMPOBAHUM BUPANHCEHHAM 3AKOHY
30epedicents ma nepemeopents enepeii, 00360JA€ 3p0OUMU NOPIBHAHHS eHepP2OBUMPAm ma 6Micmy
(HaoxoOoicenns) euepeii 6 odepocanomy epodcai. Bumpamu emnepeii Ha eupowyysants 2iopudy
KyKypyo3u 3511 na 3epHo Ha KOHMPOAbHUX OLIAHKAX (Oe3 0O0poOKu npenapamamu) 3pocmani 00
58,75 I, 3a eHecenns mikpoOdobpus i pezyasmopie pocmy oo 70,52 — 7531 I
Enepeemuunuii koegiyienm natiguwum 6ys Ha OiNAHKAX O€ 8HOCUNUCH CIMUMYIAMOP POCMY POCTIUH
Pezonnanm ma mikpooobpuso Xenamun L{unx — 1,94.

Knrwuoei cnoea: azpoyenosu, mexHonozis, HACiHHA, KYKYPY03d, CMUMYIAMOPU POCHY,
MIKPOOOOPUBA, YPOICAUIHICTD.

Taon. 2. Jlim. 15.

IMocranoBka mpobiemu. Cepen 3epHOBUX KYJIbTYp KYKypy/A3a HarOUIbIn
BUCOKOIIPOJIYKTUBHA, SIKY BUPOLIYIOTh JIJIsl IPOJAOBOIBYOT0, KOPMOBOTO 1 TEXHIYHOTO
BUKOPUCTAaHHA. 3€pHO KYKYpyJ3d CTaJO OCHOBHOKO TOBApHOK  OJUHULEIO
€KCIIOPTHOTO CErMEeHTa 3€pHOBOTO PUHKY Ykpainu. Kykypynaza — KyibTypa, LIO
JOMIHY€E Yy 3araJbHOMY CBITOBOMY 3€pHOBOMY BHpOOHMITBI. Ha 3aranpHiii miomri B
162 muH. ra BUpoOsserbecst Onu3bko 850 MIIH. TOHH KYKYpYI3W IpU CEpeIHii
BpOkaitHOCTI 5,2 T/ra. BupoOHMIITBO 3€pHa 1€l KyJIbTypH B CBITI 32 OCTaHHIN NIepioA
3pocio A0 BkazaHux pekopaHux 850 muH. T, 39,0-46,2% ii 30upaethesa y CIIA,
BHUCOKI BaJioB1 300pu Takoxx y Kutai ta bpazunii [13].
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B Vkpaini kykypynza zaiimae 4,5-5,0 MiH. ra, 10 CTaHOBHUTH Maike YBEPTh
yCIiX 3€pHOBHUX KYJIbTYp. Y 3B 53Ky 3 PO3MIMPEHHIM MOCIBHUX TUION] i KYKYPY/I3010
VYkpaiHa crana BaXJIMBUM €KCIIOPTEPOM 3€pHA KYKYpY/3H, IONUT HA SIKE HEBIUHHO
3poctae. lle BHMarae mepeoliHKH BCIX €JIEMEHTIB TEXHOJIOTl BHUPOILYBaHHSA
KyKypyA3U, 3 TUM 100 CyTT€BO 30UIBIIMTH OOCSITH BHUPOOHMIITBA 3€pHA B HAIIIN
JIepIKaBi.

Ha ctBopenHs 1 TOHHM 3epHa 1 BiANOBIIHOI KIJIBKOCTI JINCTKOCTEOIOBOI Macu
KyKypy/l3a CIIOKHUBA€E 13 IPYHTY Ta J0OpuB B cepenHboMy 24-30 kr azory, 10-12 kr
docdhopy Ta 25-30 kr kamnito. Tomy 115 oJiepKaHHS ypoKaro 3epHa Ha piBHi 7,0-7,5
T/Ta 3 TPYHTY BOHAa BUHOCHUTH B cepeHbomy 168-225 xr azory, 70-90 xr dochopy Ta
omm3pko 175-225 xr kamito. Taky KUIBKICTh TMOXMBHHUX PEYOBHH B JOCTYITHIHN
pociuHaM (Gopmi, HaBITh Y pa3l BUCOKOTO PIBHS POAIOYOCTI, IPYHT 3a0€3MEYUTH HE
Moxe [7].

Y 3B’I3Ky 3 BHCOKOK  BapTICTIO  MiHEpPaJIbHUX  JOOpHB  Iepen
CUTBCHKOTOCTIOAPCHKUMU BUPOOHHKAMHU TIOCTA€ 3aBIaHHS MiHIMI3yBaTH BTpaTH Ta
NOoOUTHCA pallOHATBHOTO BUKOPUCTAHHS MOKUBHUX €J1eMeHTIB. OCTaHHIM 4acoM BCe
OUIBIIOTO 3HAYCHHS HA0YBa€ 3aCTOCYBAHHS B MOCIBAaX KYKYpYyA3U Ha 3€PHO

MIKPOEJIEMEHTHUX XEJIATHUX MPENapatiB sl pEryJJroBaHHS POCTOBUX IMPOLIECIB
1 TOCWIEHHSI CTIMKOCTI POCIMH JI0 HECHPUSATIUBUX TIAPOTEPMIYHUX YMOB,
I1JBULIEHHS PIBHS BPOXKAMHOCTI Ta SKOCTI 3€pHA.

3acToCcyBaHHS MIKPOJOOpPUB Ta CTUMYJISATOPIB POCTY Yy POCIMHHMUITBI €
HEB1JI’€MHOIO CKJIAJ0OBOIO CyYaCHUX arpoOTEXHOJIOTiM, OCKUIBKA BOHU € BaXKJIMBUMHU
KOMIIOHEHTaMU B CHCTeMi 30aJIaHCOBAHOI'O UBJEHHS pociauH. [laHi mpemnapartu
BIIIrpalOTh 3HA4YHY pOJb B akTuBizamii (epmeHTiB 1 (oTocuHTE3y, MpoIecax
JUXaHHS, BYTJIEBOJHEBOTO 1 HYKJIETHOBOIO OOMIHY, JO3BOJISIIOTH 3HAYHO MiABUIIUTH
CTIUKICTh POCIMH JO HECHPHUATIMBUX TMOTOJHUX YMOB, XBOpOO 1 MIKIJIHUKIB
CUTBCHKOTOCTIONAPCHKUX KYJIBTYD, IMIIBUIIYIOTh BpOXKail Ta SKICTh MPOIyKIIii [8].

B Tenepimuix yMoBax 3HA4YHOI AaKTyaJlbHOCTI HaOyBa€ 3ampoBaHKCHHS
€KOJIOTIYHO O€3MEeYHUX TEXHOJOT1 BUPOIILYBaHHS 3€pHOBUX KyiubTyp. Cepen
CKJIQJIOBUX TEXHOJIOIIYHOI'O PErJIaMEHTY BHPOILYBaHHSA KYKypyA3UW Ha 3€pHO 3a
€KOJIOTIYHO O€3MEYHOI0 TEXHOJIOTIED BaXJMBE 3HAYCHHS Ma€ 3aCTOCYBaHHS
010JI0T1YHUX MpenapaTiB s cTabuIi3alii (i310JI0rYHOI0 CTaHy POCIMH KYKYpPYA3U B
eKCTpeMaJIbHUX YMOBaxX HaBKOJMUIIHBOTO CEPEOBUINA, IMIJIBUILEHHS iX CTIHKOCTI 10
Ypa)KE€HHS MaTOr€HHUMH OpraHi3MaMu Ta 30UTbLIEHHS iX 3€pHOBOI MPOAYKTHUBHOCTI.

Bce Oinbmioro 3HavyeHHs HaOyBae€ €HEpPreTHYHa IIHHICTh BHPOOHUIITBA
pOCIMHHOT  CUPOBMHM  Ta  mOpoaykmii il mepepoOku.  Bigomo, 110
CUIBCHKOTOCTIOAPCHhKA MPOAYKIli POCIUHHOTO MOXO/KEHHS € CYKYITHUM JKEepPEeIoM
eHeprii, oJep)kaHoi 3a paxyHOK mporiecy (oTocuHTe3y 1 BUTpaT eHeprii Ha ii
BUpOOHUIITBO. EheKT mepeTBOpEeHHsSI OCTAaHHBOTO BUAY €HEPTii B €HEPrito MPOIYyKITi
TBAPUHHUIITBA € KPUTEPIEM OI[IHKM eHepros0epiratoyoro Oamancy. Eneprermyna
e(eKTHUBHICTh BUPOOHMIITBA 3€pHA — OJHA 13 HAHOUIBIII EKOHOMHHUX, OCKUIBKHU TIPOIIEC
HOro BUpOILYBaHHs, 30epiraHHs Ta MepepoOKH MEHII €HEPro€EMHUN B MOPIBHSHHI,
HAIPUKJIa, 13 BUPOOHUIITBOM M’ sica. Ha oTpuManHs | KkaJl KyKypya3ssHOTO 3epHa
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BuTpavyaerbest Oing 0,2-0,3 kkanm eHeprii, a uis BUPOOHUIITBA IyKPOBOTO OYpsKYy —
0,8 xkai, a m’sica sumoBuanan — 10-15 xkanm [15].

TakuM dYMHOM, THUTAHHS BWUBYEHHS ONTHMI3aIlli >KUBICHHS POCIUH TIPH
BIIPOBA/X)KEHH1 Y BUPOOHUIITBO HOBHUX TiOpU/IB KYKYpPYA3U PI3HUX 3a BereTauliHUM
NepioJoM 3 METOI0 MiJBUILEHHS 1X YPOXKaWHOCTI Ta SIKOCT1 3€pHA € IIe HEAOCTATHBO
BUBUYEHUM 1 IOTPeOye NOJATBIINX JOCIIIKEHb.

AHAaJI3 OCTAHHIX JOCTII)KeHb i myOJrikamiii.

OcraHHIMU pOoKaMH B YKpaiHi 3HA4YHO 30UIBIIYIOTHCS 00 €MU BUPOOHMIITBA
3epHa KYKypyA3u. 30UIbIICHHS JOCITae€ThCA 32 PAXYHOK OCBOEHHSI HOBUX T€XHOJIOT1i
BUPOILYBaHHS I[I€i KYyJbTYpH, BIPOBAHKEHHS BHUCOKONPOAYKTUBHUX T1OpHIIB,
aJanTOBaHUX JI0 PI3HUX MOTOAHO-KIIMATHYHUX YMOB PO3MIIICHHS KyKYpy/3H,
BUKOPHCTaHHS BUCOKOSKICHOTO IMOCIBHOTO Marepiaiy [9, 10].

Kykypyza3a HajlexuTh 10 KyJbTYp 3 BHCOKHM IOTEHIIAJIOM IMPOJyKTUBHOCTI,
peatizais sIKoi 3aJIeKUTh BiJ yAOOpEHHA Ta TiOpHIiB, aAANTOBAHUX IO YMOB PErioHy
BUPOLIYBAaHHS Ta 3MIH KJIIMaTy 1 3J1aTHUX (POpMyBaTH BUCOKY ypoxaitHicTh. baraTto
roCIoAapcTB oAepkytoTh 9—10 T / ra i OlnbIne, B TOMI YUCIi 1 B HOBUX paiioHAX
kykypyn3o-cisuHs (Ilomices VYkpainu). YV nedaxux oOnactsax VYKpaiHu Bpokai
CTaHOBHUTH 5,5-6,0 T/ra [12].

OcHOBH1 010JI0T14HI OCOOJIMBOCTI KYKYPYI3H BH3HAYalOThCS I1JIBUILIEHUMHU
BUMOTraMH JI0 YMOB >KMBJICHHS, TEIJIOBOTO PEXHUMY IPYHTY 1 TOBITPS Ha Hac
IIPOPOCTAaHHsSI HACIHHSA 1 B Tepioa BiJ CXOJIB J0 IBITIHHA. PociwHu Kpartie
PO3BUBAIOTHCS TMPU ONTUMAIBLHOMY OCBITJICHHI 1 TMOCTIMHIA HAsSBHOCTI B TPYHTI
JIOCTaTHBOI KUIBKOCT1 MOKUBHUX PEUOBHUH.

OpHuM 13 BHU3HAYAIBHUX KPUTEPIIB OJEpPKaHHS BHCOKHX BpOXKaiB 3epHa
KYKypyZI3u TpH JOTPUMaHHI 1 YITKOMY Ta CBO€YaCHOMY BUKOHAHHI PETIaMEHTY
arpoTexHoJorii, € 100ip TIOpHUIIB KYyKYypYyJ3U PI3HHX TPYI CTHUTIIOCTI 3 BHUCOKHUM
NOTEHILIAJIOM BpOXXKAHOCTI Ta MIJABUIICHOI aJAaNTHBHICTIO JI0 HECHPHUSATIMBUX
abiotnyHux (HaKTOPiB MEBHOI 30HM BUPOIIYBaHHS. BupolryBaHHS pailoHOBaHHX
riOpyuaiB MPU3BOAUTH 10 MAKCHUMaJIbHOI peani3alli iX I€HEeTUYHOro MOTEHLIATY
IPOIYKTUBHOCTI.

Jns dopmyBaHHS BHCOKOIO BpOXarkw KyJbTypa HoTpeOye 30a1aHCOBAHOIO
#uBJIeHHSA. OgHUM 13 HAOUTbII e(EeKTUBHUX 3ac00iB BIUIMBY Ha BPOXKAWHICTDH 1
SKICTh 3€pHa KYKYpyJ3u € BHeceHHs J00puB. He3Bakaiouum Ha CIOKUBAHHS
poCIMHAMHU KYKYpPYJI3U He3Ha4yHOi KibkocTi MikpoenemeHTiB (Fe, Mn, Zn, Cu, B,
Mo, Co, Ni Ta iH.), BOHU BIJITparOTh TaKy ) BaXJIHMBY POJIb B OJCp>KaHHI BUCOKHUX
BpokaiB, sk 1 makpoesnaeMenTu (N, P, K). Ilpu nuboMmy nedginut 0y1b-IKOTO €IEMEHTY
KUBJICHHST MOXX€ OyTH OOMExyrouuM (HaKTOpOM y MIABUIICHHI MPOJTYKTHBHOCTI
POCINH KYKYPY/I3H.

[To3akopeHeBi TiHKUBICHHS TOCIBIB KYKYypYJ3U MOXYTh OyTH €(EeKTHBHHM
arpOTEXHIYHUM 3aXO0JIOM 3a0€3MEYEHHS POCIMH MIKPOEJIEMEHTAMH MPOTATrOM
Bererauii. B mocynmumBuX BOHM OCOOMHMBO €(QEKTHUBHI, OCKUIBKH 30UIBIIYETHCS
JOCTYMHICTh TOXXUBHUX PEUOBHUH 1 CTUMYJIOETHCS iX 3aCBOEHHS POCIMHAMU 3
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rpyHty. [Ipu ITMCTKOBOMY JKMBJICHHI Makpo- 1 MIKPOEJIEMEHTH JIETKO MOTPAIISIOThH
70 POCIIMHHOTO OpraHi3My, A00pe 3acBOIOIOTHCS HHUM, IIBHJIKO BKJIIOYAIOTHCS B
CUHTE3 OPTaHIYHMX PEYOBHH Yy JHMCTKOBUX IIACTHHKAX a00 HAAXOIATh 10 1HIIUX
OpraHiB POCIMHHU 1 3JIy4alOThCS 10 MPOIIECIB META00II3MY .

BizncoTok 3aCBOEHHS €IEMEHTIB KHUBJICHHSA 3 JOOPUB Yepe3 JIUCTKOBY MOBEPXHIO
€ 3HAYHO BUIIUM, IMOPIBHSHO 13 iX 3aCBOEHHSAM 3 JIOOPUB, 1110 BHECEHI B IPYHT, aje
00CsTH 3aCBOECHHS Yepe3 JIMCTKU oOMexeH1 [14].

VY nocnimxennsx Ilanamapuyka B. /[., mo3akopeHeBe MiIKUBIEHHS KYKYpya3U
3a0€3Meunsio 3pOCTaHHsl BMICTY XJiopodury y jaucTkax Ha 5-36 %, MOpiBHSIHO 13
KoHTpoJsieM (0e3 mipkuBieHb). HaliBuie 3HaueHHs BMICTY XJIOPO(1Ty BI3HAYECHO Y
2011 p., skt BUSBUBCS CIIPUSTIMBUM JJI1 PO3BUTKY POCIUH KYKYpPYA3U, HAMEHIIIE
— B 2012 p., skuil xapakTepu3yBaBCSd 3HAYHUM MOCYUUIMBUM IEPIOAOM B MEPioj
POCTY 1 PO3BUTKY POCTUH KyKypym3u [11].

BaxxnuBe 3HaueHHs MaTh OOp, 3ali30 Ta MapraHelb aje KIFYOBHIA
MIKpPOEJIEMEHT I POCIHUH KyKypyA3u HUMHK. OCOOJMBO BaXKIMBO HE JOIMYCTUTU
nposiBy AeIiUTy MIKpOEIEMEHTIB Ha paHHIX eTamax pOCTy 1 PO3BUTKY POCIHH
KyKypyA3u. 3 pO3BUTKOM 6 — 8 TUCTKA KYKypy/a3a BXOAUTH Y (ha3y MIBUIKOTO POCTY,
IPOJIOBXKY€ETHCS (OPMYBAaHHSI YOJOBIYMX Ta JKIHOYMX CYIBITH POCIWHU 1 BOHH
noTpeOyOTh NOCUJIEHOTO 3a0€3MEeUYEHHs €IEMEHTAMU KUBJEHHS. SIK MpaBuio y Lel
yac MpOSIBISETHCSA CTpecoBa Al repOINUAIB 1 POCIMHM MOYMHAIOTH BIJACTaBaTU Y
pocti. [Ins BuUBeIEHHS KyKypyA3H 3 CTaHy CTpeCy pPEKOMEHIYEMO MPOBOJIUTH
M03aKOPEHEBI MiHKUBJICHHS CIICIaIbHUMU JOOPUBAMH 3 BMICTOM JIETKOJOCTYITHUX
aMIHOKHUCJIOT, piToropMoHiB Ta ¢ocdopy y hopmi pocdiTib.

Pe3epBoM miABHUINIEHHS BPOXXKAMHOCTI Ta TMOJIMIIEHHS $SKOCTI 3€pHA TIpH
BUPOIIYBaHHI KYKYpPY/A3H1 32 IHTEHCUBHOIO TEXHOJIOTIEIO € PETYJISITOPU POCTY POCIHH.
Humu 00po6nsiroTs HaciHHS Tiepen ciBOOI0, ab0 OOMPHUCKYIOTH MOCIBU IiJl Yac
Beretarii pociauH. OOpoOOKy HACIHHS PpETyJIATOpaMu pOCTYy TOEIHYIOTH 3
IPOTPYEHHSIM, 00p0oOKOI0 MikpoeneMeHTaMu. EQEeKTUBHICTD PErymsiTOpiB POCTY TpH
JOTOCIBHIA 00poOIli HaciHHS 1 OOMpPUCKYyBaHHI TOCIBIB Mai)ke OIHAKOBA.
BcranoBneHo, 1o peryiasTopu pocTy MPHUCKOPIOIOTH PICT 1 PO3BUTOK POCIUH,
3pOCTae iX CTIMKICTh 10 BUCOKHX TEMIIEpaTyp Ta MOCYLUIMBOI moroau (4, 5].

Crumynsiiss i310J0T1UHUX MPOIECIB MPHU BIUIUBI PETYJSATOPIB POCTY POCIUH
OpOSBIISIETHCS, SIK MPAaBWIIO, MNpPU HECTadyl B HUX BIANOBILAHUX (PITOrOPMOHIB,
HUIAXOM 30a71aHCOBAaHOCTI TOPMOHAJILHOTO CTaTycy opranizmy. Mdizionoriyauii epexr
B1Jl BUKOPHUCTAHHS CTUMYJIATOPIB MOJISATA€ B MOKPAIIECHH] ITPOIIECIB KUTTEMISIIBHOCTI,
a caMe Yy KpalioMy T[OIVIMHAHHI T[OXWUBHUX pEYOBUH, IIOCUJICHHI MPOIECIB
dboToCHMHTE3Y, IO CHPHSE MIABUIICHHIO BPOXKAWHOCTI Ta J1a€ MOKJIUBICTh POCIIHHI
MaKCHUMaJIbHO BUKOPHUCTATH CBIN MOTEHITIA.

3acToCcyBaHHS PETYJSITOPIB POCTY € OAHUM 3 HOBUX 1 MEPCIIEKTUBHUX HAIPSMIB
y ClIbChbKOMY rocrnoiapcTBi. OcobIMBe BeIMKe 3HAYEHHSI BUKOPUCTAHHS PETYJIISTOPIB
pOCTYy Mae Ha TOCIBaX CaMO3aMWICHUX JIHIA KyKypyI3H, sSKi BHACIIZOK Mopdo-
010JIOTTYHUX OCOOJMBOCTEN BIAPIZHAIOTHCS HU3BKOIO EHEPri€r0 MPOPOCTaHHA,
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CIa0KUM CTapTOBUM POCTOM, UYTJIMBICTIO JO TONIKO/KCHb IIKIJIHUKAMHU Ta
diToiHbeKITIAMY.

3/1aTHICTh YUHHUTH OIIP EKCTPEMAIBHUM YMOBAaM € OCHOBOIO 1CHYBAaHHS POCIIUH.
Peanizanis MmexaHi3MiB, 10 J€XaThb B OCHOBI aIanTallii pOCIHH JO CTPECOBUX YMOB,
BUMAarae BEJIMKUX €HEPreTUYHUX BUTPAT 1 CYMPOBOKYETHCS OAHOYACHO 3HIKEHHSIM
€HEpPreTUYHOro 3a0e3MeyeHHs] MNPOLECIB MPOAYKTHUBHOCTI. ToMy BHKOPHUCTAaHHS
€HJOTEHHUX PEryJsITOPIB POCTy, Y CHEKTpl (i310JI0TTYHOI M1l SKUX BUSBISETHCA
YITKO BUPAKEHUM aHTUCTpecOBUM eQeKT, Juisl MiABUIIEHHS CTIMKOCTI 1
IPOAYKTUBHOCTI KYyJIBTYPHHUX POCIMH OCHOBHHMX BHMOT, IO BHCYBAIOTHCS JIO TaKHX
3aco01B 3aXUCTy, HaJIe)KaTh HU3bKI HOPMH BTPATH, IIBUJIKA YTUJII3AIlis B TPUPOTHUX
yMOBaX, HE3/IaTHICTh aKyMYJIIOBaTHUCS Y IPYHTI 1 XapUOBUX MPOTYKTaX.

3a pesyibTaTaMu NEPEBIPKU y JE€CATKAX YCTAHOBAaX Ta COTHSAX MPOBITHUX 1
0a30BUX TOCHOJAPCTB, JaHl TpemapaTd COPUSIOTH MIJABUIICHHIO BpPOXAaiB
CUTBCHKOTOCTIONAPCHKUX KyNbTyp Ha 14-21% mnpu BuTparax Ha ix npujgOaHHs i
3aCTOCYBaHHS Y JICCSITKU Ta COTHI pa3iB MEHIINX BiJ BAPTOCTI IPUPOCTIB yPOXKAiB Bij
HUX. Y 0ararbox rocroJapcTBax MPUPOCTU BPOXKAiB 3€pHA Bl KpallUX BITUU3HIHUX
0610CTUMYJIATOPIB HAa TIOCIBaX O3UMOI MIIEHMII CTAHOBIATH MO 5-7 1/Ta, KyKypya3H —
7-10, 3emenoi macu kykypya3u — 50-100 /ra [10].

Perynstopu pocTy 31aTHI COpPSMOBAaHO BIUIMBATH Ta PETYJIOBATH Ba)KJIMBI
OpOLECH POCTY Ta PO3BUTKY POCIUH, MIJBUINYBAaTH €(EKTUBHICTh peai3auii
NOTEHLIITHOT MPOAYKTUBHOCTI COPTIB Ta TiOpuMiB, 3akiaaeHoi y crpykrypi JIHK
KJIACHYHUM CEJIeKI[IMHUM HUITXOM a0 3a METOoJlaMHM T'€HHOI iHxeHepii. JleTtanbHe
BUBUCHHS XapakTepy MOii PEeryjisTopiB pPOCTy Ha POCIWHU BIAKPUBAE iX HOBI
BJIACTUBOCTI. 3aCTOCYBaHHSI PETYJATOPIB POCTY MOCIa0II0€ HEraTUBHUN BILUIUB
JTOBKULIS, CHOPUSIE TIABUIICHHIO MPOAYKTUBHOCTI POCIWH 1 MOJIIMIICHHIO SKOCTI
IPOTYKITIi.

B yMoBax HUHINIHBOI €KOHOMIYHOI KPU3U B arpompOMHUCIOBOMY KOMILIEKCI
gyepe3 pi3Ke CKOPOUYEHHSI BHECEHHS OpraHIYHUX JOOPUB Ta JOPOXKHEUY MIHEpPATbHUX
3aCTOCYBaHHA TyMIHOBHX, OakTepiaJbHUX, (PITOTOPMOHAIBHUX  IPENaparis,
MIKPOEJIEMEHTIB Y TEXHOJOIIAX BHUPOLIYBaHHS CUILCHKOIOCIOAAPCHKUX KYJIBTYP
HaOyBae nefam OLIbIoro momupeHHs [1].

BusnauenHss eHepreTuyHoi eQEeKTUBHOCTI BHPOOHHUITBA € OO0’ €KTUBHUM
IHIUKATOPOM CTymHeHs €(EeKTHUBHOCTI MISUIBHOCTI SIK arpapHOro MiJNpUEMCTBA B
HiIOMy, TaK 1  EHEPreTMYHOl  JIOUUIBHOCTI  TEXHOJOrii  BHPOOHHUIITBA
CUIBCBKOTOCTIONAPCHKUX ~ KYJIbTyp Ta 1ii enemeHTiB. EHepreTudna oIlliHkKa
CLITbCHKOTOCIIOIAPCHKOT0 BUPOOHUIITBA, HA BIIMIHY BiJl BapTICHOI, Ja€ MOXJIMBICTh
BU3HAYATU PE3YJIbTATUBHICTh 3IMCHEHUX BHUTpPAT HE3aJNEKHO Bl KOJIMBAHHSA
KOH IOHKTYPH PUHKY Ta 1HsIi [3].

TakuM YMHOM, TUIBKH 3aBASKH 30aJJaHCOBAHOMY 3aCTOCYBaHHIO J0OpHWB, IO
MICTATh MIKPOGJIEMEHTH Ta CY4YaCHUX CTUMYJSITOPIB POCTYy MOXKHA OTPUMATH
MakCUMaJIbHUM  ypoKall 3€pHa KyKypyJA3H HAJIEKHOI SKOCTI, IO TI'€HETUYHO
3aKJIaIeHUI Yy HAClHHI KYJIbTYpH.
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Mera pocaimkennb. Ilonsirac 'y HaykoBoMy OOIPYHTYBaHHI  BIUIMBY
3aCTOCYBaHHS MIKPOJIOOPUB Ta PETYJIATOPIB POCTY HA MPOIYKTUBHICTh KYKYPY/I3U Ha
3epHO TiOpUAIB PI3HUX TPYH CTUTIIOCTI.

Marepian Ta MeToaMKa J0CJHiIKeHb. J[OCHIKEHHS NPOBOJWIKCH Yy Cell
Crpmwxkaska [II1 A® “BarbkiBumna» Binauipkoro paiiony. [pyHT cipuii jicoBuii
CEpEeIHbOCYTJIMHKOBHUI. 3a JaHUMHU arpoXiMi4HOro OOCTEXEHHS BMICT TYMYyCy B
OpHOMY Mapi HU3bKkUM — 3,2%. BMICT siekroriaposizoBaHoro azoty (3a Kopadingom)
Huzbkuit — 7,0-8,0; pyxomoro ¢ochopy (3a UYipikoBum) Bucokuii —16,0-19,4;
oOMiHHOrO Kanito (3a YupikoBuMm) miasuienuit — 9,5 mr/100r rpyury. ['iaponituuna
KHCJIOTHICTh BHCOKa 1 cTaHoBUTh 4,32 wmr-ekB./100r 1pyHTy. 3a OOMIHHOIO
kucinotHicTio pHeon 5,1-5,5 — rpyHT cepeanbo-KuCIuid. IpyHT JOCIiIHOT AiIHKH Ta
HOoro arpoxiMiyHi TMOKAa3HUKU € TUIOBUMM JMJiA JAHOI 30HU 1 NPUAATHUNA IS
BUPOLIYBAaHHS KYKYypY/JI3U Ha 3€pHO.

JlocmpKeHHsT TPOBOAMIINCH METOJOM 3aKJIaJIaHHS IIOJIbOBUX JIOCTIIIB 3a
meToaukamu [6]. TlociB mpoBOAMIN MIUPOKOPSIIHUM CIIOCOOOM, 3 MiKpsiaasaM 70 cwm,
Ha 3alJIaHOBaHy TyCcTOTy crebnocroro 70 twc. mT./ra. Hopma BuciBy HaciHHS: 25
kr/ra. [lonepenauk — cos. ['epOinuan BHOcwIM B (Dasy 3-4 JTUCTOUKIB KYKYpYI3H.
JlocaimKkeHHIMU Tiepe0adanoch BUBYUTH €(PEKTUBHICTh BIUIMBY I103aKOPEHEBOTO
BHECEHHS CTUMYJATOPIB POCTY Ta MIKpPOAOOPUB HAa MHPOAYKTUBHICTh KYKYpPYI3H.
Posmimiennst aiunsitHok cuctematuune. Po3mip oGmikoBoi gutsiHku — 30 M2 O6ikK
YPOXKANHHOCTI — METOIOM CYILIIBHOTO 30MpaHHS.

Bukiana ocHOBHOro mMarepiaay apociaigkenb. Kykypynsza — oaHa 3
HaWaBHIIIUX 3eMJIEPOOCHKUX KYJIbTYp. Lle - BUCOKONPOyKTUBHA 3]1aKOBa KYJIbTypa
YHIBEPCAIBHOTO MPU3HAYCHHS, SIKY BUPOLILYIOTh JJI MPOJAOBOIBYOI0, KOPMOBOTO Ta
TEXHIYHOIO BUKOPHUCTAHHS. 32 YMOB JOTPHUMAaHHSI MPaBHIIbHOI arpoOTEXHIKM BOHA
3/1aTHA JJaBaTW CTall 1 BUCOKI BpoKai 3eeHoi Macu Ta 3epHa. KpiM Toro, B ocTaHHi
POKH IIMPOKOTO PO3MOBCIOKEHHSI HabyBae 0i0eTaHOoI, sSIKUii BUPOOJSIOTH 13 3epHa
i€l KyapbTypu. Tomy 301IbIICHHS BUPOOHHUIITBA 3€pHA KYKYpyA3d 3 METOIO
[0IaJIbIIOT IEPEPOOKU MOro Ha O10€TaHON € MEPCIEKTUBHUM HAIPSIMKOM JisUIBHOCTI
CLIBCHKOTOCTIOAAPCHKHUX MIANPUEMCTB. 301IbIIEHHS BaJIOBUX 300PiB 3epHA MOXKIINBE
32 BUCOKOT'O PIBHSI arpOTEXHIKH Ta 3a PaxyHOK PO3LIMPEHHS MOCIBHUX IUIOLI, SIKE B
CBOIO Uepry, BUMarae BUpOOHUIITBA J10JJaATKOBOI KIJTBKOCTI BUCOKOSIKICHOTO HACIHHSL.

JI71s1 HOpMaIbHOTO PO3BUTKY POCIMH HEOOX1/IH1 HE TIIBKH a30T, hocdop 1 kamii,
ajne 1 Mikpo- Ta me3zoenemenTu: 3amizo (Fe), miap (Cu), monibaen (Mo), mapraneinb
(Mn), nusk (Zn), 60p (B), cipka (S) Ta iHmIi, 1110 6€pyTh y4acTh y BCiX (Pi310J0TTHHUX
mporecax PO3BUTKY POCIWH, MiABUILYIOTh €(PEKTHBHICTh OaraTthoX (PepMeHTIB y
POCIMHHOMY OpraHi3Mi Ta MOKPallyOTh 3aCBOEHHS POCIIMHAMHU €JIEMEHTIB JKUBJICHHS
13 TpyHTYy. bBijgbplIicTh MIKpOEIEMEHTIB € AaKTUBHUMU KaTajli3aTopamu, 10
IPUCKOPIOIOTH 010XIMIYHI peakilii Ta BIUIMBAIOTh HA 1X cHpsiMoBaHiCTh. Came ToMy
MIKPOEJIEMEHTH HEMOXJIMBO 3aMIHUTH HISKMMH 1HIIMMH PEYOBHHAMHM 1 iX HecTauda
MO>K€ HETaTUBHO BIUIMHYTH Ha PICT Ta PO3BUTOK POCIIHH.

MIKpOEeneMEHTH € CKIIaJJOBOK) YAaCTUHOIO IPYHTY, IOBITPS Ta POCIHH 1 BCHOTO
HABKOJIMIIHBOIO CEpEeOBHUIIA 10€pyTh YYacThy BCIX XIMIYHUX Ta (D1310JIOTTYHHUX
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mpoliecax iX po3BUTKY Ta OopMyBaHHS ypokaro. Tak, 0op 3abe3nedye CTIUKICTh 10
XBOpoO Ta 301LIbIIyE ypokail 1 Horo skicth. Ilokpainye cuHTE3 Ta IepeMilleHHS
BYTJICBO/IIB, BiJIIrpa€ BAXXJIIMBY pPOJIb y MPOIEcax MOIUTY KIITHH Ta CHHTE31 OlJKa.
bop mocumioe picT NWIKOBUX TpPyOOUOK Ta MPOPOCTAHHS MHUIKY, 30UTHIIYIOUH
KIJTBKICTh KBITOK 1 mtoaiB. Miab Gepe yuacTh y OTOCHHTE31 Ta YTBOPEHHI €H3UMIB,
BXOJIUTh 10 CKJIaay OuIKiB Ta (hepMeHTIB. [locuitoe 3acBOEHHS a30Ty Ta 3a0e3neuye
BUCOKHUH yposkail. Mapranenb, 6epe ydacTb y mporecax (HOTOCHHTE3Yy, YTBOPECHHS
xjiopodiny Ta cuHTe31 OLIKa, 30UIbLIYE IYKPUCTICTh IJIOJAIB Ta OBOYIB, HPHUCKOPIOE
PO3BUTOK POCIHH 1 iX MmI0A0HOIIEHH. MoniOeH Oepe yyacTh y CUHTE31 BITaMiHIB 1
xjopoduy Ta y ByTrJeBoJHEeBOMY 0OMiHI pedoBuH. Crpuse OionoriuHii ikcarii
a30Ty Ta 30UIBIIECHHIO BMICTy Oinka B mpoaykii. [luak aktuBye aito ¢epMEHTIB,
Oepe ydacTth y (POTOCHHTE31, Y MEPETBOPECHHI KpoxXMmaito Ta a3oTy. Ilig BmimBom
IIUHKY 30UTBIITY€EThCS 3aralbHUI BMICT BYTJIEBO/IIB, KPOXMAJIO Ta OITKOBUX PEYOBHH.
3aiizo Gepe y4acTh B yTBOPEHHI XJI0podity 1 OUIKIB.

be3 MikpoereMeHTIiB MPUHIUIIOBO HEMOXJIMBE TOBHOI[IHHE 3aCBOEHHS
OCHOBHHX J00puB (a30Ty, docdopy i kamito) pocnnaamu. Hectaua MikpoeIeMeHTIB
nopyurye OOMIH pedoBHMH Ta Xif (i310J0TIYHUX TPOIECIB y POCIUHI.
MikpoeneMeHTH CIPHUSIOTh CHHTE3Y B POCIHMHAX MOBHOTO CIEKTpa (PEpMEHTIB, SKi
JAl0Th 3MOTY IHTEHCHBHIIIE BUKOPUCTOBYBATH €HEPIil0 , BOJIY Ta MIKPOEJIEMEHTH.
Tinbkn  3aBAsikM  30a7aHCOBAaHOMY  3aCTOCYBaHHIO  JOOpUB, IO  MICTATH
MIKpOEJIEMEHTH, MOKHAa OTPUMAaTH MaKCUMAJIbHUM YpOKail HaJlekKHOi SIKOCTI , IO
FEHETUYHO 3aKJaJeHUM Yy HaCiHHI ClIbChKOTOCIOJAPChKUX KyabTyp. Hecrtaua
MIKPOEJIEMEHTIB y JOCTYIHIN (popMi Y ITPYHTI IPU3BOJUTH /10 3HMKCHHS IIBUIKOCTI
nepebiry mpoleciB, 10 BiAMOBIIAIOTH 32 PO3BUTOK POCIMH. B KiHIIEBOMY pe3yJbTari
e TMpPU3BOAUTH IO BTpaT ypoxkarw, HOro KIACHOCTI Ta HE3aJ0BUIBHUX
OpraHOJIENITUYHUX BIACTUBOCTEH.

Huni crnoctepiraerbcsi HOBa TEHJICHINS Yy 3aCTOCYBaHHI PETYISATOPIB POCTY
POCIIMH, OCKUTbKM CHUHTETHYHI (Di310JI0TIYHO aKTUBHI PETYJATOPH POCTY pa3oM i3
KOPUCHOIO JII€I0 MOXYTh MaTH MOOIYHMI HEraTWBHUI BIUIMB Ha POCIHMHH. Tomy
PEKOMEH/IOBAaHO BHUKOPUCTOBYBATH EKOJOTIYHO OE3MEUHI PErysisaTOpu HMPHUPOIHOTO
dboTocunTE3y.

Y 2020-2021 pokax Oyi0 MPOBEACHO AOCHIJ IO BUBYEHHIO €()EKTUBHOCTI
CTUMYJIATOPIB POCTY Ta MIKpOJOOpPUB Ha MOCIBaX KYKYypYI3H Ha 3€pHO. Y Xoji
JNOCIIKEHb aHali3yBald OlOMETpPUYHI MOKa3HUKU: BHUCOTY POCIHWH, IUIOULY
JUCTKOBOT MOBEPXHI, €JIEMEHTH CTPYKTYpPH BpPOXKal0: O3EPHEHICTh KayaHa 1 macy
1000 3epen, siki HaMOLIbIIE KOPEIIOIOThL 3 ypoKaiHicTIO. [lorogHi yMOBH B miepion
KYKYPY/I3U COPUSUIA aKTUBHOMY MPUPOCTY POCIMH Maitke 10 (a3u IBITIHHS, MiCIs
3aBEPIICHHS SIKOi IHTEHCHMBHI POCTOBI MPOIIECH CYTTEBO YIIOBUIBHIOIOTHCA, 1 SK
NpaBWwiIo, Maixke NpUNUHSIIOThCA. Haibinpmow  Bucororo  (213-226  cm)
XapakTepu3yBaBca TriOpua  Kykypyasu 3511, 3aBasku  COpUATIMBUM —YMOBaM
BOJIOr03a0€3IeYeHHSs, BiI3HAYAIUCS POCIUHU KYKYpya3u y (a3l BUKUJAHHS BOJIOTI.
3arajgpHa TEHACHIIIS 100 POCTOBOI peakiii KyKypyA3U Ha BUJU IIpeNapariB MOJsArae
B TOMY, II0 KOXKHHMI €JIEMEHT CHCTEMHU >KHMBIIEHHS POCIIHH CTBOPIOE IHTETPOBaHI
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YMOBH JIJIs1 TPUCKOPEHHS JIIHITHOTO MPUPOCTY POCIIUH.

Haii6inpin mieBuM (akTOpOM PEryioBaHHS BHUCOTH POCIMH BUSBHBCS PEXHUM
KUBJICHHS MIKpPOAOOPUBOM Ta CTUMYJISITOPOM POCTY POCIIMH, SIKI BHOCUJIUCH Y (ha3y
3-5 UCTOYKIB KyKYpYy/A3H, TaK B pe3yJIbTaTi MO3aKOPEHEBOTO BHECEHHS CTUMYJIATOPA
pocty Peromiant B HopMi BuTpatu 50 mu/ra Ta mikponobpusa Xenatun Lunk 2 n/ra
BHUCOTa pociuH Kykypymsu riopuay JAKC 3795 (DAO 250) B cepennbomy 3a JBa
poku Oyia B Mexax 210 cM, o OuIblIe HIXK Ha KOHTPOJbHUX AUIsHKax Ha 10 cm.
Bucota pocnun riopuay kykypymsu JHIKC 3511 (DAO 330) npu mo3zakopeHEBOMY
I1/PKUBJICHH] JaHUX MpenapariB cTaHoBUiIa 226 cM, 1110 OUIbIIE HI’K HA KOHTPOJIbHUX
niTsHKax Ha 13 cm.

@®opMyBaHHS  BHCOKOTO  BpOXal  CUIBCHKOIOCHOJAPCHKUX  POCIUH €
pe3ynbTaToM (OTOCHHTE3Y, Yy MPOIEeCi SKOro 3 MPOCTUX PEUYOBUH YTBOPIOIOTHCS
Oarati eHepri€ro CKJIAJHI 1 PI3HOMAHITHI 32 XIMIYHUM CKJIaJJOM OpPTaHIYHI CIIOJIYKH.
Sk BiZIOMO, IHTCHCHUBHICTh HAKOIHWYCHHS OPTaHIYHOI PEYOBHMHU 3aJICKUTHh BIJI
BEJIMYMHM JIMCTKOBOI TMOBEPXHi, sIKa BU3HAYAETHCS OIOMETPUYHUMH TapaMeTpaMu
POCJIMH 1 3HAYHOKO MIPOIO 3AJIEKUTH BIJl PEXKUMY iX JKHUBIIEHHS, @ TAKOK TPUBAIICTIO
AKTUBHOI JISTbHOCT1 JIUCTS. [10TYKHICTh aCUMUISIIIIKHOTO anapary 1 TpUBaJIICTh HOTo
po0oTH € BupimanbHUM (AKTOPOM MPOTYKTUBHOCTI (POTOCHHTE3Y, SIKHUH 3yMOBIIOE
KUIBKICHI Ta SIKICHI MTOKa3HUKHU BPOXKAIO.

HeomHnopazoBuMu MOCTIPKEHHAMHU BYEHHUX OYJI0 BCTAaHOBJIEHO, IO BEIWYMHA
ACUMUTSALIAHOT TOBEPXHI 1 MPOJYKTUBHICTh ii (POTOCHMHTETUYHOI POOOTH 3pOCTaAE Y
OUTBINI MI3HBOCTUTIIUX T1OPUIIB.

JlocniKeHHSIMA BCTAHOBJIEHO, 0 HAPOCTAHHS JIMCTKOBOI MOBEPXHI POCIHH
riOpuaiB KyKypya3u ICTOTHO 301JbIIYyBajgoCs 3 POCTOM 1 PO3BUTKOM POCIHH 1
MaKCUMaJIbHUX BEJIMYMH Jocsirajga 10 (a3d UBITIHHS 3 MOJAIBIIMM HE3HAYHUM
3MEHIIICHHSIM TUIOIII JTUCTKOBOTO anapaTy y HAacTYIHI Mepio/id BereTallii. 3a3HaueHa
3QJIEKHICTh YITKO TMPOCTEKYETHCS TMPU OOMPUCKYBAHHI POCIUH PO3UMHAMHU
KOMITJIEKCHUX MIKpOJOOPHUB Ta PETYJIATOPIB POCTY.

[Inoma nMCTKOBOI MOBEPXHi, Ma€ OCOOMMBE 3HAYCHHA i (OpMyBaHHS
BpoXkato, amxe 95% Macu pPOCIMH KyKypyI3u € pe3yJbTaTOM HaKOMHUYEHHS
BYTJIEBO/IIB 3a paxyHOK mporiecy ¢orocuntesy (Tabdm. 1).

MiHiManpHa IUIOLIA JUCTKOBOI TOBEPXHI OJAHIET pociuHM y (a3l IBITIHHA
BOJIOTEH Oyjia y BapiaHTi 0€3 BHECEHHsI NMO3aKOPEHEBUX MIJKUBJIEHb CTUMYJIATOPOM
POCTY POCIHH Ta MIKpOAOOPHUB Yy cepelHbOpaHHbOro riopuny kykypyaszu AKC 3795
— 0,403 m°/na pocauny. IIpy 3acTOCYBaHHI CTHMYISTOpAa POCTy Perommant B Hopmi
Butpatd 50 mi/ra JaHuld TOKa3HUK B CEPEeIHbOMY 3a JIBa POKHU JIOCHIIKEHb
36imbimBes Ha 0,011 M?/Ha POCIMHY B MODIBHSHHI 3 KOHTPOJIBHHMH IiISHKAMH.
Haii6isp11i moka3HUKHU IUIOII JUCTKOBOI MOBEPXHI OyJIu BiAMIYEHI Ha JIJISHKAX e
BHOCHWJIUChH I03aKOpeHEeBO Yy (azy 3-5 JHMCTOUKIB KYyKYypyA3U CTUMYJATOP POCTY
Peromiant Ta mikpomoOpuBo XemaruH [lunak. Tak, moma JHMCTKOBOI MOBEPXHI
CcepenHbOPaHHBOrO ridpuay Kykypymsu JKC 3795 cramosuia 0,429 M°/Ha pociuny,
mo OiTbIe Hik HA KOHTPONBHHX JAisHKax Ha 0,026 M*/Ha pociuny. Bigmosixmo
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Tabnuys 1
BruiuB no3akopeHeBHX MiIXKUBJIEHb CTUMYJIATOPIB POCTY Ta MiKpOoa0OpHUB
HA IUI0IY JIMCTKOBOI MOBEPXHi KYKYPYI3H

[1noma 1MCTKOBOI MOBEPXHI,
. . 2 +/- o
Bapiantu nociimy M°/Ha POCIIMHY COHTHOMIO
2020 p. | 2021 p. ‘ CEpeIHE P
JIKC 3795 (DAO 250)
Kourpoxs 0,400 0,405 0,403 :

( 6e3 miPKUBIICHHS)

Peromnaur, 50 mir/ra 0,409 0,418 0,414 +0,011
Xenatun Lnnk, 2 n/ra 0,414 0,420 0,417 +0,014
Peromnant, 50 mi/ra +
Xemaruu [lunk, 2 1/ra 0,422 0,436 0,429 + 0,026

JKC 3511 (®AO 330)
Kourpoxs 0,421 0,443 0,432 :

( 6e3 miPKUBIICHHS )

Peromnant, 50 mn/ra 0,438 0,456 0,447 + 0,015
XenaruH LuHk, 2 1/ra 0,443 0,460 0,452 + 0,020
Peromwraxt, 50 wi/ra + 0,457 0,476 0,467 +0,035
Xenarus l{unak, 2 n/ra

Locepeno: cgpopmosano asmopamu Ha OCHOBI 8IACHUX OOCTIOHCEHD

IUIOIIA JIMCTKOBOI MOBepXHi cepennbocTurioro riopuny JKC-3511 Oyma nHa piBHi
0,467 M°/Ha pociuHy, MO Gimblue 33 KOHTPOIbHI AiTsHKE Ha 0,035 M*/Ha POCITHHY.
OTxe, CyMiCHE BHECEHHS CTUMYJISITOPIB POCTY Ha MiKpoaoOpuB y ¢aszy 3-5
JUCTOYKIB KYKYPYA3U CIHPHUSIO 30UIBIIEHHIO IUIOHII JHUCTA. 3a pe3yJibTaTaMu
MPOBEJCHUX JIOCTIHPKEHb BUSABJICHO CyTTEBE 30UIBIIECHHS IO JTUCTKOBOT MOBEPXHI
0 Trpynax CTUIJIOCTI TIOPUAIB KYKYpYA3U 3a OOpOOKH peryasropaMu pocTy Ta
MIKPOJIOOpHBaMH, MTOPIBHSIHO 3 BapiaHTamu 0e3 iX 3acrocyBaHHs. [lo3uTuBHA ais Ha
POCIIMHU PICT CTUMYJIIOIOUMX PEYOBHH Ta MIKPOEJIEMEHTIB 3yMOBJIEHA THUM, III0 BOHU
OpUIMalOTh y4acTh B OKHCIIOBAJIBHO-BITHOBIIOBAJILHUX IIPOIIECaX BYTJIEBOIIB
HAaBKOJIMIITHBOTO  cepenoBuima. [l BIUIMBOM  MIKpPOCJIEMEHTIB B  JIMCTKax
30UTBIIYEThCS  CKJIaA  XJOpodidy, TOKpalryeTbcs (HOTOCHMHTE3, IiIBUILYETHCS
acUMUTIO0Ya A1l pociavHU. Di1310J0T14HUNA €(EeKT BiJi BUKOPUCTAHHS PETYJSITOPIB
POCTY Ta MIKpPOJIOOpPWB TOJISITA€ B MOKPAIEHHI MPOIECIB KUTTEMISIIBHOCTI, a came y
KpalioMy MOTJIMHAHHI MOKMBHUX PEYOBMH, MOCHIIEHHI MpoieciB (pOoToCHHTE3y, L0
COpHsi€ TMIJIBUILIEHHIO BpPOXAWHOCTI Ta Ja€ MOXJIIMBICTb POCIHMHI MAaKCHUMAaJlbHO
BUKOPHUCTATH CBIN MOTEHIIA.

B cywacHmX yMoBax BEICHHS CiIbCHKOTOCHOJAPCHKOTO0 BUPOOHUIITBA, JI€
3a/I0IOMOTOK0 PHUHKOBUX BaXXeJB IMOCTIMHO 3MIHIOIOTBCA LIHU Ha PecypcH,
€KOHOMIYHAa OILlIHKAa NPOMOHOBAaHUX BapiaHTIB TEXHOJOTl HE 3aBXKIU MOXKE
00’€KTUBHO BI1J00pa3uTH €(GEKTUBHICTh TEXHOJIOT1i BHPOIIYBAaHHS TOMY BEJIHUKE
3HAUEHHS B ypaxyBaHHI BCIX €HEpro3aTpar Mae BpaXyBaHHs BMICTY BaJOBOi Ta
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OOMIHHOi eHeprii, MOPIBHSHHA MPHUXOJY EHEeprii, aKymyJhbOBaHOI B ypoxai, i3
CYKYITHOIO €HEepri€io, BUTPAYCHOIO Ha BUPOITLYBaHHS 1 30MpaHHs BPOKAIO.

OmHuM 31 NUISXIB MiJBHUINEHHS €(PEKTUBHOCTI EHEPTOBUKOPHCTAHHA IMPH
BUPOOHUIITBI IPOAYKLIi POCIMHHUIITBA € ONTHUMI3alllsd TEXHOJOITYHUX NMPUHOMIB Ta
30UIbLIEHHSI BUXOJy MPOAYKILII 3 oguHUUl ruioml. EHepreTnyHuil aHamis, AKud €
KOHIICHTPOBAaHUM BUPAKEHHSM 3aKOHY 30€peKCHHS Ta TEPEeTBOPEHHS EHEepTii,
J03BOJISIE 3pOOMTH MOPIBHSIHHS €HEPrOBUTPAT Ta BMICTY (HAJIXOJKEHHsS) €HEeprii B
OZIEP)KAHOMY BpOXKal.

Po3paxyHOK eHEproBUTpaT 3a BCIMa CKJIAJOBUMH TEXHOJOTIYHOTO IHKITY
BUPOIIYBaHHS TIOPUIIB KYKYypyJ3uW IIOKa3aB, M0 HAHOUIBII EHEPrOEMHHMHU €
EHEepPreTUYHl BHUTPATH Ha TPOBEJCHHS BEreTaIllMHUX MOJIMBIB, O0OpOOITKY IPYHTY,
3aCTOCYBaHHS MIHEpAJbHUX JTOOpPUB, BHUTpPAT Ha MAJMBHO-MACTUJIbHI MaTtepiaju,
HaBaHTA)KEHHS Ha MAIIMHO-TPAKTOPHUN MapK — TPAKTOPH, CUIbCHKOI'OCIOAAPCHKI
MAaIINHU, aBTOMOO1T1, BiJpaxyBaHHs HA aMOPTU3AIII0, TOTOYHUN PEMOHT TOIIIO.

B yMOBax iHTeHCcHdiKarii CUIBCHEKOTO rocrojapcraa VIS
IOJIBOEHHS BPOKaWHOCTI CUIbCHKOTNOCHOJAPChKUX KYJbTYP, Y TOMY YHUCHI 1 3€pHa
Kykypya3u 4-10-kpatHe 30UIbLICHHS CyMapHHX €HEpreTHYHux BuUTpar. llpu
BUPOLIYBAaHHI KYKypyJ3W Ha BEJIMYHHY BUTPAT €HEprii 3HAYHWI BIJIUB YHUHATH
riopuaHuii ckiaa, qudepeHianis CTPoKiB CiBOM, ONTUMANIbHE PO3MIILIEHHS KYJIbTYP
B CHCTEMl CIBO3MIH 3aJieKHO BIJl NPUPOJHO-KIIMATUYHUX Ta TOCHOAAPCHKO-
eKOHOMIYHUX YMOB. CKOPOYEHHIO BUTpAT CHPHUAIOTh BpaxyBaHHS BIUIMBY BCiX
TEXHOJIOTIYHUX UYWHHUKIB, a TaK0X 3aCTOCYBaHHS pPECypCOOIIaJHUX TEXHOJIOTIH
BUpOIIYyBaHHA. ToMy B 3B'I3Ky 3 IIMMHU TIOJIO)KCHHSIMHU HalBa)JIMBiIIa 3ajayda
CUIBCHKOTOCTIONAPCHKOT HAyKM B 00JIacTI BHPOOHMIITBA 3€pHA KYKYpYyI3U €
00'€eKTMBHA OIlIHKA BUTpaT C€HEprii NP BUKOHAHHI OKPEMHX TEXHOJIOTTUYHUX
orepartiu.

CyTHICTh €HEPreTUYHOTO aHalli3y 3acHOBaHA HA TOMY, IO Hi HATypalibHi, Hi
BapTICHI TOKA3HUKU EKOHOMIYHOI e(EeKTHUBHOCTI BHPOIIYBAaHHA KYyKYypyI3W Ha
3epHO HE JA0Th MOBHOTO YSBJICHHA MPO JOMYCTUMHM (HOPMaTUBHUMN) 1 (PaKTUUHUIA
pIBEHb 3arajbHUX €HEPrOBUTPAT Ha MOBHHUI OOCIT MEXaHI30BaHUX pOOIT Ta 3arpar
JTHOACHKOI mpami. ToMy METOK €HEpreTMYHOi OLIHKU JIOCHII)KYBaHUX EJIEMEHTIB
TEXHOJIOT1i BUPOIIYBaHHS € BU3HAYEHHS OKYIHOCTI BUTPAT CYKYMHOI €HEprii, 110
HaKOTMYEHA BpPOXKAEM, a TaKOXX BHUSBJICHHS PIBHS EHEPrOEMHOCTI OTPUMAaHOi
OpOYyKUIi. Y1 BUAM TPYJOBUX 1 TEXHOJOTTYHUX BUTPAT MPHU LbOMY BU3HAYAIOTHCS B
EHEePreTUYHUX OJUHUIISAX (EKBIBaJIGHTaX), IO BIJOOpPaXarOTh KUIBKICTh HE
BIJIHOBJIFOBAHOI €HEPrii, 0 BU3HAYAETHCS KIJOKaJIOpisiMU abo KOyIsIiMH. 3a
JOTIOMOT'OI0 IIbOTO TMOKa3HHWKAa TMOPIBHIOIOTHCS  TEXHOJIOTIT Yy POCIMHHHULTBI i
3emsiepoOcTBi. Kpim TOro, eHepreTuuHuil aHaji3 3a0e3nedyye OUIbII MOBHY OIHKY
OKpPEMHX €JIEMEHTIB TEXHOJOT1i BUPOIIYBAaHHS, OCKUIBKH HE 3aJIEKUTh BiJl CE30HHOI
JMHAMIKH I[1H Ha €eHeproHocii, J0OpuBa Ta BapTICTh KIHIIEBOI MPOAYKIIii.

OCHOBHMM  MpPHUHIMIIOM  BU3HAYEHHS  E€KOHOMIYHOI Ta  E€HEpreTHMYHOI
epeKTUBHOCTI OyAb-KHMX TEXHOJIOTIYHUX 3aXOMiB € TOpPIBHAHHA BapTICHUX
MOKAa3HUKIB 3 OTPUMAHUMHU Pe3yJIbTaTaMH.
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Sk moxasanu Hamr po3paxyHKH €HEPreTHYHOi €(heKTHUBHOCTI, 32 BBEICHHS JI0O
TEXHOJIOT1 BHUPOILYBaHHS KYKYpPYJI3M TakuX €JIEMEHTIB SK 3aCTOCYBAaHHS
MIKpOJIOOpUB Ta CTUMYJIATOPIB POCTY.

[Ipu criBCTaBiEHHI 3araJiIbHONPUNHATUX Ta B3STUX HA JOCIIJKEHHS €JIEMEHTIB
TEXHOJOT1l BenuyuHa NpuOYTKYy (30MTKY) BHM3HAUAETHCS 3a PaxXyHOK pI3HHMII
BapTICHUX MMOKA3HUKIB BUTPAT Ha iX MPOBEACHHS Ta PIBHS BPOXKANHHOCTI.

[Tpn 3acTrocyBaHHI MIKpOAOOPHUB 1 PEryJsITOPIB POCTY BHUTpPATH EHEPrii Ha
BUPOOHUIITBO LI€iI KyJIbTYypU 3pocTanu He i1cToTHO 10 58,75 I'/Ix (0e3 oOpobku
npenaparamu) 10 70,52 — 75,31 I'JIx 3a BHECEHHSI MIKpOAOOPHB 1 PETryIsITOPIB POCTY
(Tabm. 2).

Tabnuys 2
Bioeneprernyna edeKTHBHICTH TEXHOJIOTII BUPOIYBAaHHA ri0Opuay
KYKYpyA3u 3511 3a/1e:kH0 BiJ peryJjasiTopiB pocry i Mikpoao0pus,
(cepenne 3a 2020-2021 pp.)

Burtpatu [Ipuxin enepriil Ilpupict bioenepre-
Bapiantu Ypoxaii- eHeprii, 3 ypOXKaeMm eHeprii, TUYHHHA
JTOCITIPKEHb HICTB, T/Ta I'Ix/ra, I'Ix/ra I'JIx/ra KoeirieHT
Eo EB E Ke
Korrpore. 8,16 58,75 161,41 102,66 175
be3 mipKuBICHHS
Peromnanr, 50Mmi/ra 8,60 70,52 128,40 57,88 1,82
Kenatud Lut, 8,70 66,99 129,89 62,9 1,94
2 n/ra
Peromnanr,
S0 wmi/ra + 9,78 75,31 146,02 70,71 1,94
Xenatud [{uHK,
2 n/ra

IDicepeno: cghopmosano aemopamu Ha OCHOBI 81ACHUX OOCTIOHCEHD

Busnauenusi enepreTuyHoi €eKTUBHOCTI BUKOPUCTAHHS TAaKOTO MPUHOMY, SIK
o0poOka TMOCIBIB KYKypyJ3W CY4YaCHMUMHU TNpernaparaMy, MoKa3ajao, IO BUTPATH
eHeprii Ha MPOBEICHHS 3a3HAYEHOTO 3ax0/y 30UIBIIYIOTHCS HEICTOTHO, a MPHUXIiA
eHeprii 3 yposkaeM 3pocTae CyTTeBO: y cepeanbomy 128,40-146,02 I'JIx/ra, a Ha
KOHTPOJBHUX [IJSHKAX JaHuid ToKa3HWK OyB Ha piBHi 161,41 T’ Ix/ra.
Enepretnunuii koediieHT HaMBUIIKUM OyB Ha AIISHKAX /€ BHOCHJIMCH CTUMYJIATOP
pocty pocnuH Peromnant Ta mikpogoopuBo Xenatun [{uak — 1,94,

BuCHOBKHM i epcneKTUBU MOAAJIBIINX A0CTIZKEHb.

Haii6inbi i€eBUM (akTOpOM pErystoBaHHS BUCOTH POCIUH BUSBHUBCS PEXHUM
KUBJICHHSI MIKPOAOOPUBOM Ta CTUMYJISITOPOM POCTY POCIIUH, SIKI BHOCUJIUCH Y (ha3y
3-5 NUCTOYKIB KYKYPY/I3H, TaK B PE3YJIbTATI NO3aKOPEHEBOIO BHECEHHS CTUMYJISITOPA
pocty Peromiant B Hopmi Butpatu 50 mui/ra Ta MikpoaoopuBa Xemnatun [unk 2 ni/ra
BHUCOTa pociauH KyKypyms3u riopuay JIKC 3795 (®AO 250) B cepennpomy 3a JBa
poku Oyna B Mexax 210 cM, 1110 OIbIlIe Hi’XK Ha KOHTPOJIbHUX JIUIAHKAx Ha 10 cMm.
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[Tnoma nucTrkoBOi MoBepxHI cepeanbocturioro riopuay JAKC-3511 Oyna Ha piBHI
0,467 M°/Ha POCIHMHY, 10 GiIbIIE 32 KOHTPOIbHI AUTIHKH Ha 0,035 M°/Ha pOCIHHY.

HaiiBuma yposkaiiHicTe riOpuiiB KyKypyasu Oyna 3adikcoBana y 2018 porri
JKC 3795 - 9,53 1/ra, AKC 3511 — 10,27 1/ra Ha ainsHkax ae y ¢aszy 3-5 aucToukis
KyKypyA3d TPOBOAMJIOCH I[O3aKOPEHEBE IMiJUKUBJICHHA CTUMYJIATOPOM POCTY
Peromnant ta MikpogoopuBoM XenatuH L{uHK.

[Tpn 3acTrocyBaHHI MIKpOAOOPHUB 1 PEryJsITOPIB POCTY BHUTpPATH EHEPrii Ha
BUPOOHUIITBO LI€iI KyJIbTYypU 3pocTanu He i1cToTHO 10 58,75 I'/Ix (0e3 oOpobku
npenaparamu) 1o 70,52 — 75,31 I'JI)x 3a BHECEHHsSI MIKPOJAOOPHUB 1 PEryJsITOPiB
pocty. Enepretmuynuii koedimieHT HaWBUIIMM OYyB Ha MUISHKAX 1€ BHOCHJIUCH
CTUMYJISITOP pOCTy pociuH Peromnant ta MikpoaoopuBo Xenatun Hunk — 1,94,
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ANNOTATION
INFLUENCE OF EXTRA-ROOT NUTRITION ON BIOENERGETIC

PRODUCTIVITY OF CORN GRAIN
Maize is a crop with a high yield potential and depends on technologies adapted to the
conditions of the region. To form a high yield, the crop needs a balanced diet. One of the most
effective means of influencing the yield and quality of corn grain is the application of mineral
fertilizers. Foliar fertilization of corn crops can be an effective agronomic measure to stimulate
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physiological processes under the influence of growth regulators on the development of corn in the
initial stages, providing plants with trace elements during the growing season. Studies have shown
that the growth of the leaf surface of plants of maize hybrids increased significantly with the growth
and development of plants and reached maximum values before the flowering phase, followed by a
slight decrease in the area of the leaf apparatus in subsequent growing seasons. The highest
indicators of leaf surface area were observed in the areas where growth stimulant Regoplant and
microfertilizer Chelatin Zinc were applied foliarly in the phase of 3-5 leaves of corn.

Thus, the leaf area of the middle-early hybrid of maize DKS 3795 was 0,429 m%/plant, which
is more than in the control plots by 0,026 m?/plant. Accordingly, the leaf area of the medium-ripe
hybrid DKS-3511 was at the level of 0,467 m?/per plant, which is greater than the control plots by
0,035 m?/per plant. One of the ways to increase the efficiency of energy use in the production of
crop products is to optimize technological methods and increase the yield per unit area. Energy
analysis, which is a concentrated expression of the law of conservation and conversion of energy,
allows you to compare energy consumption and energy content (receipt) in the harvest.

Energy costs for growing maize hybrid 3511 for grain in control areas (without treatment
with drugs) increased to 58,75 GJ, with the introduction of microfertilizers and growth regulators
to 70,52 — 75,31 GJ. The energy coefficient was highest in the areas where plant growth stimulant
Regoplant and microfertilizer Chelatin Zinc were applied — 1,94.

Key words: agrocenoses, technology, seeds, corn, growth stimulants, microfertilizers, yield.
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