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Y cmammi euceimneno pezynomamu 6uBYeHHA 6NAUGY NO3AKOPEHEB8UX NIONCUBTIEHb
Mikpooobpusamu  «Hanomixcey,  «Pocmok»,  «Peaxom»,  «Keanmymy»,  b6akmepianbHumu
npenapamamu  «Azomogimy, «DPimoyuoy, «biokomnaexc-bTY» ma «Opeanik-cmanoapmy Ha
ypoorcaunicms 2opoxy copmy Onjiom.

Ionvosi 0ocniodceHHs NPOBOOUNUCL 8 YMOBAX HABUANLHO-HAYKOBO-NPAKMUYHO20 YEHMPY
Muxonaigcokoco HayionanvHo2o acpaphozo yHieepcumemy 30HU Iliedennoco Cmeny Yxpainu.
Ipynm 00cniono2o noas — uopHo3em niedenHuti cepeoHbO-Cy2IUHUCMULL CIAOKOCOIOHYI08AMUL.

s ciebu copoxy euxopucmosysanu sepromyxosy cisaiky C3-3,6 ACTPA 3 nHopmoio eucigy
220 xe/ea (800 mucsay wmyk cxodcoz2o macinmsa na 1 eexmap). I nubuna 3a2opmanus HACIHHA
cmanosuia — 5-6 cm. Jnia  ciebu BUKOpucmosy8anu HACiHHA 00pobNiene  NPOMPYUHUKOM
Bimaeaxc200 @D (2,5-3n/m). Jocnioxceno pisui eéapianmu 3acmocysanHs npenapamis y ¢haszy
2INKY8aHHs, Oymouizayii ma cymicnoi obpobku xyaemypu. Ilpoananizoeano egexmusHicmo
npenapamie no3aKopeHe8o20 NIONCUBLEHHS HA YPOPMYBAHHS YPOHCAUHOCTT 20POX).

Maxkcumanvna ypoorcatinicms 20poxy @dopmyeanacb 3d GUKOPUCMAHHA NO3AKOPEHEB020
nioocusientss Mikpoooopueom Hanomixe y ¢hasi einkysamns ma Oymowuizayii cymicHO 3
bionpenapamom Opeanixk-6anranc i cmanosuna 2,74 m/ea. 3a euxopucmawnHs 6ionpenapamis Ha
goni mikpoooopusa Hanomixc Kpawum 6apiaHmom no Gopmy8aHHIO BpOICAUHOCII KYAbmypu
2opoxy (2,56 m/ea) eussunocs no3akopenese nioxcusieHHs y ¢asi einkyeanus + ¢gpasa Oymouizayii.
3a ¢gaxkmopom B natikpawum eapianmom 0yn0 niodcuenenus npenapamom Hawnomixc y ¢aszi
2inKyeanna ~+ ¢haza Oymowizayii, npu yvomy ypoowcaiiHicms cmanosuia 2,63 m/ea, a cepeo
bionpenapamie 3a nozaxkopenegoeo niodcuenentsa euasuscs Opeauik-Oanauc, axuil cgopmyseas
cepedHio ypoocaunicme Ha pieni 2,58 m/ea. Pospaxoeani Hamu NONIHOMIANbHI KOperayiuHo-
pezcpeciiini 3anNeHCHOCMI YPOACAUHOCMI 20POXY 610 3ACmOoCy8aHHs Mikpoooopusa Hanomixcy ma
bionpenapamie 3a pizHux ¢az 00poOKU POCIUH NOKAZANU, WO MIXC 3A3HAYEHUMU NPENnapamueHUMU
Gdopmamu, aki Oynu 63AMi HA OOCHNIONCEHHS MA BPONCAUHICMIO ICHYE Oyoce CUNbHUU 38'S30K.
Koegiyicum demepminayii (R°) xonusaemvca 6 mexcax 6id 0,651 do 0,940 npu sacmocysanni
Azomodgpimy, 6i0 0,658 0o 0,903 — Dimoyuoy, eio 0,687 oo 0,706 — Biokomnaexcy ma 6io 0,922

00 0,956 — Opeanix- 6anrancy 1 eapioioms 8 medxcax 6i0 0,651 0o 0,956, wo 3a wkanrow Yedooka
Xapaxkmepu3yemuv sk maxkuii CMmamucmuyHull 36 130K K CepeOHill ma CUNbHULL.

B pesynomami nposedenux namu 0ocniodcenvb, 8IOHOCHO 3aCmMOCY8anHs Oionpenapamis ma
MIKPOOOOPUS 0/ NO3AKOPEHEBO20 NIONCUBNIEHHA 8e2emYIOUUX POCIUH 20POXY 3d PI3HUX (a3 1io2o
PO3BUMKY, KPAWUMU BUAGUIUCS 8APIAHMU 3 3ACMOCYBAHHAM MIKpoO0obpue Peaxom ma Keanmym y
Qazi einkyeanuss ma 0akogoi cymiwi Mikpooodopue Peaxom ma Keamwmym 3 6ionpenapamamu
biokomnnexc-bBTY-p ma Opeanik-6ananc y ¢hazy oOymonizayii. Ilpu yvomy oani eapianmu
3abe3neuunu ypoicaunicms 20poxy Ha pisui 2,86-2,91 m/za.

Knrwouoei cnoea: 2opox, nosaxopeuesi nNiONCUBIEHHS, MIKPOOOOpusa, OakmepianbHi
npenapamu, yporcauHicmb.

Taon. 8. Jlim. 7.
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IlocTanoBka mnpoOaeMu. 3ale3nedeHHs BUPOOHUIITBA 3€pHA TOPOXY Mae
IPYHTYBAaTHUCA HAa BUKOPHCTAHHI B TEXHOJOTISX BUPOIIYBAHHS HOBITHIX JOCSTHEHb
HayKW 1 NMPaKTUKU. (715 HOpMaJIbHOTO PO3BUTKY POCIUHHU 1 OTPUMAaHHS SIKICHOTO
HACIHHS TOpOXy HEOoOXigHO 30ajaHCOBaHE JKUBJICHHS MakKpo- 1 MIKpOEJIEeMEHTaMHU.
Opmnak B pe3ynbTaTi 3MEHIICHHsS] 00CSTIB 3aCTOCYBaHHS MIHEPAJIbHHUX 1 OpraHIdYHUX
NO0OpUB 3HUKYETHCS BPOXKAWHICTH 1 SIKICTh OJIEpPKyBaHOI mpoaykiii. Tomy momryk
QTbTEPHATUBHUX JOJIATKOBHX JDKEpEN IOCTAa4aHHS POCIHH a30TOM Ta IHIIUMHU
€JIeMEHTaMHU KUBJICHHS OyJe aKTyalbHO MJI HAyKH 1 CUIbCBKOTOCIOJIapCHKOTO
BUPOOHHUIITBA.

AHaJi3 OCTaHHIX JociaimkeHb i myOJikamiid. ['opox € ojHIEIO 3 OCHOBHHUX
KyJbTyp, fKI MOXXHA BHpPOIIYBaTH 3a O10JOTi30BaHUMHU TexXHOMOTisIMH. OJHaAK
OTpMMATH BHUCOKI Ta CTaOUIbHI BpOKai 3a PaxXyHOK JMIIE MPUPOJHUX (HaKTOpIB
POJIFOUOCTI IPYHTY TOCUTh BaXKKO. Tomy mifdip HOBUX OLIbIl €()eKTUBHUX IMPHUIOMIB
aJanTUBHO-010JI0T130BAHUX TEXHOJOrIH OOpOoOITKY TIOCIBIB TOpPOXYy B yMOBax
MOTIPIICHHS €KOJIOT1YHOI CUTYyaIlii Ta 3MiH KJIIMaTy Ma€ HE TIJIbKH TEOPETHYHE, a i
NpaKTUYHE 3HAYEHHA. 3aUlsl Kpauoro BHUKOPUCTAHHA POCIMHAMHU KYJIbTYpHU
MaKpOEJIEMEHTIB 3 MiHEepaJbHUX A0OpUB Ta rpyHTy, niaBuiieHHs ix KK/, a Takox
3MEHIIEHHsI O00’€MiB iX 3aCTOCYBaHHsS 3a 30UIBIIEHHSAM OKYITHOCTI BPOXKA€EM,
HEoOX1JHE BUKOPUCTAHHS MIKPOEJIEMEHTIB Ta OaKTepiaJIbHUX MpernapaTiB sKi 3aisHi
B (hepMEHTATUBHUX MPOIECaX, MiJIBUIICHHI IMYHITETY KYJIbTYPH 1 € CTUMYJISATOPAMHU
ix pocty. Tox 3actocyBaHHA Ili€l Tpynu MpenapaTUBHUX (POpPM € HEBIJ EMHOIO
CKJIQJOBOIO MIJABUIIEHHS MNPOAYKTUBHOCTI Topoxy [l-2]. VHikaneHl QyHKUII
MiKpooprauizmiB 1o ¢ikcamii armochepHOro aszory HaOyBalOTh OCOOJIHBOTO
3HAYEHHS Yy 3B'SI3KYy 3 MOCHUJICHHSIM AHTPOIOICHHOTO BIUIMBY Ha arpo€KOCHUCTEMH 1
MOKJIMBICTIO BHUKOPHUCTaHHS OIOJIOTIYHMX MEXaHI3MIB >KUBJIEHHA pociauH. Lle
J03BOJIIE B MalOYTHHOMY MEPEHTH BijJ] Cy4aCHOTO «XIMIYHOI'0» 3eMJIEpOOCTBa 110
KOHCTPYIOBaHHsI ~ arpoOioleHO031B Ha O10JoriyHid  ocHOBL.  Mikpobiosoramu
PO3pO0JICHHI psij| ITpernapaTiB Ha OCHOBI acOI[IaTUBHUX TPYI OaKTepii, sKi (PiKCYIOTh
atMochepuuii azor [3-6]. Ilg pobGoTa mnpuCBIYEHA BUBYCHHIO BIUTUBY HOBHUX
010J10T1YHUX MpenapaTiB, aKTUBI30BAHUX MIKPOEJIEMEHTaMH, Ha TIPOAYKTUBHICTh POCIIUH
ropoxy 1 610JI0T14H1 BIACTUBOCTI IPYHTY.

Metoo fochaigKeHb — BHUBUCHHS BIUIMBY TI03aKOPEHEBHX  IMIPKUBIICHB
MIKpOIOOpHBaMH, CTHUMYJIITOPAMUA POCTY POCIMH 1 OlompenaparamMd Ha TMOKa3HUKH
YPOKaitHOCTI TOPOXY.

Marepiaiu i MeToau gocaigxenb. [101b0B1 JOCTIHKEHHS MPOBOIWIUCH B YMOBaX
HAaBYAJIbHO-HAYKOBO-NIPAKTUYHOTO LEHTPY MUKOIAiBCAKOTO HALlIOHAIBHOTO arpapHoro
yHiBepcuTery 30uM IliBnennoro Creny Vkpainu. [pyHT JOCIIAHOIO MOJS — YOPHO3EM
MIBACHHUIA CEepPEeIHbO-CYTIIMHUCTUN  CIa0KOCOJIOHLIIOBATHM, 3a TJMOOKOro  piBHS
3aJIITaHHs] IPYHTOBUX BOJ. OpHUIM rOPU30HT 3HaX0IuThCs B Mexkax 0-30 cm. HaliMeHia
BOJIOrOeMHICTh 0-70 cM 1m1apy 1pyHTY cTaHOBUTH — 22,0%, BOJIOTICTH B'sHeHHS — 9,7% Bin
MACH CyXOro IPYHTY, IIiIbHICTE — 1,40 r/cm’. B opHOMy wwiapi rpyHTy MicTHTBCS 2,9-3,2%
rymycy, 31-38 ta 332-525 mr/kr pyxomoro dochopy 1 oOMiHHOTO Kaiiro. Peakiis

15



ISSN 2707-5826 CL/IBCHKE I'OCIIO/[APCTBO Pocrunnuymeo, cywacnuii cman Ne2?2
TA JIICIBHUL]TBO ma nepcnexmugy po3eumKy 2021

IPYHTOBOTO PO3UMHY BEPXHIX TOPU30HTIB OJIM3bKA 10 HEUTpaiibHOI a0o cnado mykHa (pH
6,8-7,2), BHM3 110 TTPODLITIO 3POCTAE.

JUia ocnikeHb BUKOPHUCTOBYBAIM €JITY TOpOXy MociBHOro copry Omior, a
TaKoX OlompernapaTy Ta MiKpoA0OpHBAa BITUN3HSIHUX BUPOOHHUKIB.

[TonepeaHnKOM TOpOXy B MOJBOBHX Jociigax Oyina mmeHurs o3uma. GoHom ams
KyJbTypH OyJ10 BHECEHO MiHepasibHe 10OpuBO 103010 N;sPsKs. TlomboBi gocimkenHs
MIPOBOAMIIMCH 3T1THO METOJIMKU JOCHiIHOT ciipaBu 3a b. A. JlocnexoBum [7]. IIpoTsirom
BereTailii npoBoavIM (EHOJOTIYHI CHOCTEPEKEHHS 3a POCIMHAMU TOpoxXy Mo ¢azam
PO3BUTKY: CXOJIM, TUIKyBaHHs, OyTOHI3allis, UBITIHHS Ta J03piBaHHSA. [IOBTOpHICTH
JOCTIAY YOTUPbOXpa3zoBa. [(IJISTHKK pO3TaIlloByBaIl METOJAOM PEHIOMI30BaHUX OJIOKIB.
[IToma rmociBHOT AUISHKA 54 MZ, 061iK0BOI — 30 M.

Burtpatu po6odoro pozunny ckinaganu 300 /ra.

["opox BHpOIIyBaJI Ha IOJII 3 KOHCEPBYBAIBHOIO CHUCTEMOIO OOPOOITKY IPYHTY.
['mubuna GesmonurieBoro oOpoOITKy TIpyHTY craHoBuia 30 cm. [licns umsenmroBaHHS
IPYHTY TPOBOJIMBCS TIOBEPXHEBUH OOpOOITOK Ha TIMOMHY 8 CM 3 BHKOPHCTaHHS
JTUCKOBOI OopoHu. [ljii mepeanociBHOTO OOpOOITKY IPYHTY BUKOPHCTOBYBAIUCH
kynptuBatop KIICII-4 Ta komOiHoBanumii arperar PBK-3,6. [Inga ciBOu ropoxy
BUKOPHUCTOBYBaIN 3epHOTYKOBY ciBanky C3-3,6 ACTPA 3 mopmoro BuciBy 220 kr/ra
(800 Tucsu mTyK cX0kOoro HaciHHS Ha 1 rekrap). ['muOuHa 3aropTaHHs HACIHHS
cTaHoBWIIa — 5-6 cM. Jlist ciBOM BUKOPUCTOBYBAJIM HACIHHS 0OpOOJieHE MPOTPYHHUKOM
BitaBakc200 ®D (2,5-31/1).

JUis moKpallleHHs KOHTAaKTy HACIHHS 3 IPYHTOM MPOBOAMJIOCH MICISNOCIBHE
KOTKyBaHHS IPYHTY KiibuacTo-mmopoBumMHu kotkamu 3KKIII-6. 3axuct mociBiB ropoxy
BiJ Oyp’sIHIB BKJIFOYAB 0OMpHCKyBaHHs repoOiuaom baszarpan (3,0 n/ra).

EdekTuBHICTh 3acTOCYBaHHS O10JIOTIYHUX IMPENapariB Ta MIKPOJAOOPUB METOJIOM
MO03aKOPEHEBOTO TMIPKUBIICHHS TOPOXY JOCHIPKYBAJIMCh 3a HACTYITHUX BapiaHTIB
(Tabn.1, 2):

@akmop A (baza Mo3aKOPEHEBOTO MIHKUBJICHHS MOCIBIB Topoxy): I — daza
ruikyBaHHs; b — ¢aza Oyronizauii; I' + b — ¢aza rinkyBanns + gaza OyToH13arii

Bukiag ocHOBHOro marepiany. 3acTocyBaHHS SK OlompenapariB, Tak 1
MIKpOEJIEMEHTIB B TEXHOJIOTi BHPOILYBAaHHA TOPOXY 3IIACHIOIOTH BIUIMB Ha
NOKa3HUKHU YPOKAUHOCTI KyJabTypu. Tak y Tabnuii 3 HaBeAeH1 pe3yabTaTH BIJHOCHO
BIUIMBY Ha YPOKalHICTh KYJbTYpH MO3aKOPEHEBUX MIHKUBJIEHb Olonpenaparamu Ta
MikpogoOpuBom Hanowmikc. HaiiHmkuuii nokasHuk OyB  OTpUMaHUM  Ha
KOHTPOJIbHOMY BapiaHTi Ta cTaHOBUB 2,17 T/ra.

MakcumanbHa  ypOXaWHICTh TOpoXy ((opMmyBaliach 3a BHUKOPUCTaHHSA
M03aKOPEHEBOTO MiHKUBJICHHS MikpoaoopuBoM Hanomike y ¢asi TiaKkyBaHHS Ta
OyToHi3alii cymicHo 3 6ionpenapaTom Opranik-0anaHc 1 craHoBuia 2,74 1/ra.

3a BuKoOpucTaHHs OlompemapaTiB Ha ¢GoHI MikpomoOpuBa Hanomikc kpammmm
BapiaHTOM 10 (POPMYBaHHIO BPOKAMHOCTI KYJBTYpH Topoxy (2,56 T/ra) BUSBUIOCS
M03aKOpeHeBe MIPKUBIICHHS y (a3i ruikyBaHHS + ¢aza Oyronizamii. 3a ¢akropom B
HalKpaluM BaplaHTOM OyJio MPKUBIEHHS mpenaparoM HaHomike y  dasi
ruUIKyBaHHs + (pa3za OyToHI3awli, NpH LBOMY YpPOKailHICTh cTaHOBMJIA 2,63 T/ra,
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Tabnuys 1
@axkmop B (no3axkopeHeBe MiIHKUBICHHS MIKpOJOOpUBaAMU):

Kontposb Oo6mnpuckyBanus Bojgoro 300 i/ra;

I' — BHecenHs pobouoro po3zunny kapbaminy (10 xr/ra) i Hanomikey (2 n/ra)
y ¢a3y TriIKyBaHHS,
b — BHecenHsa pobGoyoro po3unHy kapoaminy (10 kr/ra) i Hanomikey (2 n/ra)

Hanowmike U
y dazy OyToHizarii;
I'+b — BHecenHst pobodoro pozunHy kapbaminy (10 kr/ra) i Hanomikcy (2
n/ra) y dasy rinkyBaHHA Ta y ¢a3y OyToHi3amii;
I' — BHeceHHs poboyoro pozunHy kapOaminy (10 kr/ra) i Poctok (3 n/ra) y
¢azy rinKyBaHHS,
B — BHeceHHs1 pobouoro po3unHy kapoOamimy (10 xr/ra) i Poctok (3 i/ra) y
Pocroxk L
dazy OyToHi3arii;
I'+b — BHeceHHs pobovoro po3unny kapbaminy (10 kr/ra) i Poctok (3 n/ra) y
da3zy rinkyBaHHs Ta 'y ¢a3y OyToHizaiii;
I’ — BHeceHHs pobodoro posumHy kapOamimy (10 kr/ra) i Peakom s
06060Bux (4 n/ra) + Peakom - Xematbop 3 momioaenom (1,2 n/ra) y ¢a3zy
TUJIKYBaHHS,
b — BHecenHs poOouoro po3umHy kapOaminy (10 xr/ra) i Peakom st
Peakom 6000Bux (4 n/ra) + Peakom-Xemarbop 3 momi6aenom (1,2 n/ra) y dazy
OyToHI3aIlii;

I'+tb — BHeceHHs poOodoro poszunmHy kapbOamimy (10 kr/ra) i Peakom mis
6060Bux (4 n/ra) + Peakom-Xenarbop 3 monionenom (1,2 n/ra) y dasy
TiJIKyBaHHS Ta y ¢daszy OyToHi3aIli;

I' — BHecenHs pobovoro pozunny kapoaminy (10 kr/ra) i Ksantym-60608i (1
n/ra) + Ksantym-bopAxtus (0,5 n/ra) + Keantym-®itodoc (1 n/ra) +
Ksantym-AminoMakc (0,5 n/ra) + Ksantym-AxBaCun (1 m/ra) y ¢asy
T1JIKyBaHHS,

b — BHeceHnHs poGouoro po3unHy kapoaminy (10 xr/ra) i KBantym-6000Bi
(2,5 n/ra) + Kaatym-bopAktuB (1 n/ra) + Keantym-XemarMomnioaen (0,3
n/ra) + Ksaatym-AminoMakc (0,5 n/ra) + KBantym-AkBaCun (2 n/ra) y
KBantym ¢dazy OyToHizarii;

I'+b — BHeceHHs1 pobovoro po3zunHy kapbaminy (10 kr/ra) i KBantym-6000Bi
(1 n/ra) + Kantym-bopAktus (0,5 n/ra) + Ksantym-®itodoc (1 n/ra) +
Keantym-AminoMakc (0,5 n/ra) + Ksantym-AxBaCun (1 m/ra) y ¢asy
TIIKyBaHHS 1 BHECEHHS poOouoro po3unmHy kapOaminy (10 kr/ra) Ta
KBantym-60608Bi (2,5 n/ra) + Ksantym-bopAktuB (1 n/ra) + KsanTym-
XenatMomni6aen (0,3 n/ra) + Kantym-AminoMaxkce (0,5 n/ra) + KBantym-
AxBaCwui (2 n/ra) y a3y OyToHizaiii.

IDicepeno: cpopmosarno na 0CHOBI BIACHUX OOCTIONCENHD.

Tabnuys 2
Daxmop C (103aKOpeHEeBE MiHKUBIICHHS OilompenapaTamm):

KonTposs Oo6npuckyBanHs Bojoro 300 s1/ra
I' — BHecenHs pobodoro poszuuny kapoamimy (10 xr/ra) i Azorodiry (0,4
n/ra) y $asy rikyBaHHS;
b — BHeceHHs po6odoro poszumHy kapoOamimy (10 kr/ra) i Azorodiry (0,4
n/ra) y $haszy OyToHizallii;
I'+b — BHeceHnHs pobouoro po3uuny kapbaminy (10 kr/ra) i Azorodiry (0,4
a/ra) y a3y riikyBaHHs Ta y ¢a3y OyToHi3auii;

AzoTodir
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npooosacerns maon. 2
I' — BHeceHnHs po6odoro pozunHy kapOaminy (10 kr/ra) 1 @itouumny (1 a/ra)
y a3y riKyBaHHS;
b — BHecenHst pob6oyoro pozunny kapOaminy (10 kr/ra) i diroruay (1 n/ra)
y ¢azy OyToHizai;
I'+b - BHeceHHs pobodoro poszuuny kapbaminy (10 kr/ra) 1 diroruay (1
n/ra) y $hasy riikyBaHHs Ta y a3y OyToHi3aIll;
I' — BHecenHs pobodoro poszuuHy kapb6amigy (10 kr/ra) i biokomruiekcy-
BTY-p st 6060Bux (0,551/ra) y a3y rikyBaHHS;
b — BHecenHs pobodoro pozuuHy kapOamimy (10 kr/ra) i biokomrmiekcy-
BTY-p nyist 6060Bux (0,551/ra) y daszy OyToHizarii;
I'+b — BHeceHHs pobodoro pozunHy kapb6aminy (10 kr/ra) i biokomruiekcy-
BTY-p nnsa 6060Bux (0,5 n/ra) y a3y rinkyBanss ta y ¢ha3y OyToHi3arii,
I' — BHeceHHsa pobOouoro po3unHy kapOamigy (10 kr/ra) i Opranik-6anaHc
11s1 6060BuX (0,5 n/ra) y dasy rinkyBaHHS;
b — BHecenHst pobodoro poszunHy kapoaminy (10 kr/ra) i Opranik-6anaHc
q1s1 6060Bux (0,5 n/ra) y dasy OyToHizarii;
I'+b — BHeceHHs po6ouoro po3unHy kapoamimy (10 kr/ra) i Opranik-6amanc
quist 6060Bux (0,5 n/ra) y a3y rinkyBaHHs Ta y a3y OyToHizallii;
IDicepeno: cpopmosano Ha 0CHOBI 81ACHUX OOCAIONHCEHD.

ditonuzg

Bioxommiekc

Opranik-0ananc

a cepeq OlompenapaTiB 3a MO3aKOPEHEBOTO MiKUBJICHHSI BUSBUBCS OpraHik-
OasaHc, KU cOpMyBaB CepeHIO ypOXKaANHHICTh Ha piBHI 2,58 1/Ta.

Po3paxoBaHi HamMu MOJIHOMIANbHI  KOPENSALIMHO-PErpeciiHl  3aJIeAKHOCTI
ypOXalHOCTI TOPOXY Bij 3acTocyBaHHs MikpoaoOpuBa Hanomikcy Ta Oionmpenaparis
3a pi3HUX (a3 0OpOOKH POCIUH TMOKA3adu, [0 MK 3a3HAYEHUMH IpernapaTUBHUMU
dbopmamu, ki OyJIM B3ATI Ha JOCIIPKEHHsS Ta BPOXKAWHICTIO ICHYE y»€ CUIIbHUM
3B's30K (Ta0. 4).

Koedimient nerepminamii (Rz) KoauBaeThesl B Mexax Big 0,651 mo 0,940 npu
3actocyBanHi A3zotodity, Big 0,658 mo 0,903 — ®ditomuay, Bix 0,687 mo 0,706 —
biokommiekcy Ta Bix 0,922 no 0,956 — Opranik-6anancy 1 Bapitor0Th B MeXax Bij
0,651 mo 0,956, mo 3a mkanorw Yeanoka XapakTepU3yeTbCs TaKWM CTATUCTUYHUM
3B'SI30K SIK CEPE/IHIN Ta CUILHUN.

ITpu 3acTocyBanHi MikpoaoOpuBa HaHoMmike Ta OakTepialbHOrO Mpenapary

Opranik-0ananc y a3y ruiKyBaHHS 1 OyTOHI3allli BCTAHOBJICHA CUJIbHA CTYIMIHb
CTaTUCTUYHUX 3B'A3KIB 3 YpOXKaHICTIO pociauH ropoxa. KoediuieHt nerepmiHawii
ctaHoBUTH (,956.

VY T1abmuii 5 HaBeAeH! pe3yJbTaTH BIUIMBY I03aKOPEHEBHMX IiJHKUBJICHb
OlonpenaparamMu Ta MikpoaoOpuBoM Poctok. HailOuielnl HU3bKA ypokaiiHICTh Oyiia
OTpUMaHa Ha KOHTPOJILHOMY BapiaHTi 1 ckiana 2,17 1/ra.

MaxkcumanbHUN MOKa3HUK YPOXKAHHOCTI TOpOXYy OyB OTpMMaHU 32 BUKOPUCTAHHS
M03aKOPEHEBOT'O MHKUBIICHHS MIKpo00prBoM PocTok y asi riikyBaHHs Ta OyToHI3alIli
cyMicHO 3 biokomrmiekcoM y ¢asi OyToHizalii 1 miABUIIYBaB JaHWN MOKAa3HUK 110 2,78
T/Ta.

3a BuKOpucTaHHs OiompemnapaTiB Ha ¢GoHi MikpomoOpuBa Poctok kpamum
BapIaHTOM 110 ()OPMYBaHHIO BPOKAIHOCTI KYJIBTYpHU ropoxy (2,56 T/ra) BUSBUIOCS
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Tabnuys 3
BnuinB no3zakopeHeBuX MiXKUBJIEHb OionpenapaTaMu Ta MiKpoxo0pruBoM
HanoMikc Ha IPOAYKTUBHICTH TOpPoxy copty Omior
(cepenne 3a 2016-2018 pp.), T/ra

®asza ®daza 00poOKH mpemapaTom
Paxtop C 00pobku* | KonTpomn Hanowmixc™ (Paxrop B) Cept.mHe mo | Cepense no
BapiaHTaM thaxTopy C
(dakrtop A) r B I+B
Kontposb KonTpons 2,17 2,29 2,26 2,49 2,30 2,30
r 2,28 2,44 2,42 2,55 2,42
AzoTtodit b 2,24 2,32 2,38 2,56 2,38 2,43
I'+b 2,38 2,51 2,48 2,63 2,50
r 2,37 2,46 2,41 2,62 2,47
ditorua b 2,30 2,42 2,37 2,56 2,41 2,47
Ir+b 2,45 2,55 2,49 2,67 2,54
r 2,41 2,49 2,44 2,65 2,50
Biokomiiekc b 2,35 2,41 2,37 2,54 2,42 2,50
I'+b 2,47 2,57 2,53 2,71 2,57
) r 2,44 2,61 2,52 2,67 2,56
Opraitik- b 2,37 253 | 261 | 270 2,55 2,58
OamaHc
Ir+b 2,50 2,65 2,61 2,74 2,63
r 2,38 2,50 2,44 2,62 2,49
Cepenne b 2,32 2,41 2,54 2,58 2,46 2,49
I'+b 2,45 2,57 2,39 2,69 2,52
Cepenne no @akropy B 2,38 2,49 2,46 2,63 2,49
HIP o5 haxTop A 0,07 -0,09
thaxTop B 0,11-0,17
thaxTop C 0,09 -0,11

* ' — ¢pasza einkysanns, b — ¢paza 6ymownizayii, I' + b — ¢pasza 2inkysanns + ¢aza 6ymonizayii
Iicepeno: cqpopmosano Ha 0CHOBI GLACHUX OOCTIONCEHD.

M03aKOPEHEBE MKUBIICHHS Y (pa3i OyToHizalli. 3a ¢akTopoM B HalikpamyMm BapiaHTOM
BUSIBUJIOCH MIJKUBIJICHHS MpenapaToM PocTok y ¢a3i rinkyBanHs + ¢aza OyToHi3arlii, mpu
IIbOMY YpO’KaiiHICTh cTaHOBWIIA 2,64 T/ra. 3a (hakropom C Haiikpanmm OlompenapaTrom
npy  TI03aKOPEHEBOMY TiKUBIIEHHI BuUsBUBCS Opranik-OanaHc, sikuii copMyBaB
CepelHI0 YypoXKaiHicTh Ha piBHI 2,59 T/ra. Po3paxoBaHi HamMu TOJIHOMIAIbHI
KOPEJSILIIMHO-PErpeciiiil  3aJIeKHOCTI  YPOXKAMHOCTI  TOpPOXY  BIJ  3aCTOCYBaHHS
MikponoOpuBa Poctok Ta 6iompemnapariB 3a pi3HUX (a3 0OPOOKH POCIHH MOKA3aJIH, 1110
MDK 3a3HAUCHMMH TpernapaTMBHUMH (opmamu, siki OyfIu B3STI HA JOCTIHKEHHS Ta
BPOXKaMHICTIO ICHYE Jy>Ke CUJIbHUM 3B'S130K (Ta0I1. 6).

Koedimient nerepminaiii (R2) KoJiuBaeThess B Mexax Big 0,839 no 0,886 mpu
3actocyBanHl Azortodiry, Big 0,742 mo 0,924 — ®ditouuny, Big 0,677 mo 0,996 —
biokommiekcy ta Big 0,792 no 0,800 — Opranik-6anancy 1 BapirOlOTh B MEXKax Bi
0,677 mo 0,996, mo 3a mkanorw Yennoka XapakTepU3yeTbCsl TaKWM CTATUCTUYHUN
3B'SI30K SIK CUJIBHUH Ta JIyKe CHIIbHUM.
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Tabnuys 4
IHoJsiHOMia/IbHI KOpeJIsiiiiHO-perpeciiiHi 3aJ1e5KHOCTI YPOKAiHOCTI rOPOXy Bij
3acTocyBaHHsi MikponoOpuBa Hanomikc Ta Oionpenaparis 3a pisaux ¢pa3 00podxun

(cepemne 3a 2016-2018 pp.)
Bionpenaparu ®aza 06poOkn PiBHsHHS KOpemALIHHO-perpeciini Koediuient
(Paxrop C) (Pakrop A) 3aJICXKHOCTI nerepminarii (R?)

r y=-0,077x2 + 0,414x + 2,022 0,767
Azorogir b y=-0,077x2 +0,438x + 1,847 0,651
I'+b y =-0,077x2 +0,434x + 1,912 0,940
r y =-0,075x2 + 0,403x + 2,02 0,731
®irormn b y =-0,067x2 + 0,374x + 1,967 0,658
r'+b y =-0,045x2 +0,279x + 2,205 0,903
r y =-0,072x2 + 0,387x + 2,072 0,704
Biokomriekc b y =-0,057x2 + 0,306x + 2,082 0,687
I'+b y=-0,062x2 +0,335x + 2,207 0,706
r y =-0,065x2 +0,337x + 2,22 0,932
Opranik-6anaHc b y =-0,082x2 + 0,457x + 1,982 0,922
r'+b y=-0,07x2 +0,392x + 2,17 0,956
r y =-0,072x2 + 0,390x + 2,056 0,834
Cepenne b y=-0,071x2 +0,394x + 1,97 0,739
I'+b y=-0,063x2 +0,355x + 2,151 0,840

* I'— ¢baza einkysanns, b — ghaza bymonizayii, I’ + B — ¢pasza einkyeanns + ¢gpaza Oymonizayii
Joicepeno: cgpopmosano Ha 0CHOBI 61ACHUX OOCTIONCEHD.

[lpu 3acrocyBanHi MikpogoOpuBa PocTok Ta OakTepiaJbHOTO Tpenapary
biokomruieke y ¢a3u TiIKyBaHHS BCTAHOBJIEHA CHJIbHA CTYIIHb CTATUCTUYHUX 3B'SI3KIB 3
ypoKaitHICTIO pociuH ropoxy. Koedimient aerepminanii craHoButh 0,996.

Y tabmumi 7 HaBeAeHI pe3yidbTaTH BIUIMBY I03aKOPEHEBUX IMIIKUBICHD
Oiompemnaparamu Ta MiKpooOprBoM Peakom.

HaiiOutbin Hu3bKa ypokaiiHICTh Oyia OTpUMaHa Ha KOHTPOJILHOMY BapiaHTi 1
cknana 2,17 1/ra. MakcuManbHUN MOKa3HUK YPOXKAWHOCTI ropoxy OyB OTpMMaHui 3a
BUKOPUCTaHHsSI TO3aKOPEHEBOTO TDKUBJICHHS MikpoaoopuBom Peakom y a3t
TUIKyBaHHS Ta OyTOHI3allli cyMmicHO 3 6ionpenaparom OpraHik-0anaHc y da3i OyToHizarii
1 MIBUIIYBaB JJaHWH MOKa3HUK 70 2,89 1/Ta.

3a BUKOpHUCTaHHsS OlompemnapaTiB Ha (oHi MikpomoOpuBa Peakom kpamum
BapiaHTOM 1O (POPMYBaHHIO BPOKAWMHOCTI KYJBTYpH Topoxy (2,59 T/ra) BUSBUIOCS
M03aKOpeHeBe MHKUBJICHHS y (pa3i OyToHi3aIli.

3a ¢daktopom B Halikpanmm BapiaHTOM BUSIBUJIOCH MIJKUBJIICHHS MperapaToM
Peakom y ¢azi OyToHnizarliii, pu 1iboOMy ypoxaiHicTh cTaHOBMIIA 2,50 T/Ta.

3a  ¢akropom C Hailkpamum OlompenapaToM HOpU  MO3aKOPEHEBOMY
niKkuBIeHH] BusiBuBcs Opranik-6anaHc, sskuii copMyBaB CEpPEIHIO YPOXKANHICT HA
piBHi 2,63 T/ra.

Po3paxoBaHi HamMu MOJIHOMIANbHI  KOPENSLIMHO-PErpeciiHl  3aJIeAKHOCTI
YPOKaHOCT1 TOPOXY BiJl 3aCTOCYBaHHs MikpoaoOpuBa Peakom Ta Oiomnpernaparis 3a
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Tabnuys 5
BnuinB no3zakopeHeBuX MiXKUBJIEHb OionpenapaTaMu Ta MiKpoxo0pruBoM
PocTOK HAa POAYKTUBHICTH TOPOXy copTy Omior
(cepenne 3a 2016-2018 pp.), T/ra

daza ®daza 00poOKH mpemapaTom C
daxkTop C 00pobku* | KoHTpOib Poctox* (®aktop B) CPEIHE 110 Cepenne 110
(daxrop A) T 5 I+ B BapiaHTaM thaxTopy C
Kontpoib Kontpomns 2,17 2,31 2,30 2,53 2,33 2,33
r 2,28 2,42 2,38 2,66 2,44
A3zoTodiT b 2,24 2,51 2,44 2,68 2,47 2,43
r+b 2,38 2,35 2,33 2,53 2,40
r 2,37 2,47 2,41 2,68 2,48
®ditoruyg b 2,30 2,58 2,65 2,71 2,56 2,50
I'+b 2,45 2,39 2,40 2,61 2,46
r 2,41 2,56 2,49 2,72 2,55
Biokomiiekc b 2,35 2,61 2,56 2,78 2,58 2,53
r+b 2,47 2,45 2,38 2,57 2,47
. r 2,44 2,63 2,59 2,70 2,59
Opranik- B 237 271 | 266 | 277 2,63 2,59
OanaHc
Ir+b 2,50 2,54 2,50 2,64 2,55
r 2,38 2,52 2,47 2,69 2,51
Cepenne b 2,32 2,60 2,58 2,74 2,56 2,51
r+b 2,45 2,43 2,40 2,59 2,47
Cepenne no @akropy B 2,38 2,47 2,44 2,64 2,48
HIP o5 haxTop A 0,08-0,11
¢daxrop B 0,12-0,16
thaxTop C 0,10-0,14

* I'— ¢paza einkyeanns, b — paza bymonizayii, I" + b — ¢paza einkyeanus + ¢paza Oymonizayii
Jicepeno: cqhopmosano Ha OCHOBI GIACHUX OOCTIOJICEHD.

pi3HUX (a3 oOpOOKM POCIWH IOKa3aau, M0 MIX 3a3HAUYCHHMH IpernapaTHBHUMU
dbopmamu, ki OyJIu B3ATI HA JOCIIDKEHHS Ta BPOXKAMHICTIO ICHYE Jy»€ CHUIbHUM
3B's130K (Tabm1. 8).

Koedimient nerepminamii (Rz) KOJIMBaeThes B Mexax Bix 0,647 no 0,884 mpwm
3actocyBanHi A3zotodity, Big 0,742 mo 0,868 — ®ditomuay, Bix 0,775 mo 0,790 —
biokommiekcy ta Big 0,781 mo 0,916 — Opranik-6ajiancy 1 BapitolOTh B MEXax Bij
0,647 no 0,916, mo 3a mkamorw Yennoka xapakTepU3yeETbCA TaKUM CTaTUCTUYHUI
3B'A30K SIK CUJIbHUW Ta Jy’KE€ CUIIbHUMN.

[Ipu 3actocyBanHi MikpomoOpuBa Peakom Ta OakTepiaabHOTO TIpemapaTry
Opranik-0ananc y ¢asi OyToHi3allii BCTaHOBJEHA CWJIbHA CTYIiHb CTAaTUCTUYHUX
3B'SI3KIB 3 YpOKaiHICTIO pociuH ropoxy. Koedimient nerepminanii cranoButs 0,916.

Y Tabmuui 9 HaBeneHi pe3yibTaTH BIUIMBY I[03aKOPEHEBHMX IHKUBIICHb
Olonpenaparamu Ta MikpoaooprBoM KBantym. HaliGimbin HU3bKa yposkaHICTh Oyiia
OTpUMaHa Ha KOHTPOJIBLHOMY BapiaHTi 1 ckiana 2,17 1/ra.

MakcuMalbHUN  TIOKAa3HUK  ypOXKaWHOCTI Tropoxy OyB OTpUMaHUN 3a
BUKOPHUCTAHHS MT03aKOPEHEBOTO MiHKUBICHHS MiKpooOpuBoM KBaHTyMm y dasi
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Tabnuys 6
IHoninomianbHI KOpeJsAUiiHO-perpeciiti 3a/1e;KH0CTI YPO:KailHOCTI rOpoXy Bij
3acTocyBaHHs MikpoaoOpuBa Pocrok Ta 0ionpenaparis 3a pisHUX (a3 00podKu
(cepenne 3a 2016-2018 pp.)

bionpenaparu ®daza 06poOku PiBHSIHHS KOpensLiHO-perpeciiiHi KoedimienT
(®dakrop C) (daktop A) 3aJIC)KHOCTI netepminarii (R%)

r y =0,022x2 - 0,005x + 2,172 0,886
A3zorodit b y =0,035x2 - 0,065x + 2,335 0,839
I+b y =0,022x2 - 0,027x + 2,262 0,861
r y =0,027x2 - 0,054x + 2,432 0,742
ditonmy b y =0,042x2 - 0,125x + 2,477 0,789
I'+b y =0,03x2 - 0,056x + 2,34 0,924
r y=-0,017x2 +0,172x + 2,297 0,996
Bioxommiekc b y =0,02x2 - 0,014x + 2,43 0,740
I+b y =0,022x2 - 0,053x + 2,402 0,677
r y=0,02x2 - 0,012x + 2,485 0,792
Opranik-6amanc b y=-0,02x2 + 0,174x + 2,305 0,800
I'+b y =-0,007x2 + 0,114x + 2,282 0,797
r y =-0,025x2 +0,201x + 2,345 0,780
Cepenne b y=0,019x2 - 0,007x + 2,386 0,787
I+b y =0,018x2 - 0,014x + 2,328 0,832

*K — konmpoas, I — ¢asza cinkysanns, b — ¢paza obymonizayii, I' + B — ¢paza cinkysanns + gaza
oymownizayii
Lboicepeno: cghopmosano Ha 0crosi 61aCHUX 00CHIONCEHD.

TiIKyBaHHST Ta OyToHI3alli cyMmicHO 3 OiompemnaparoM OpraHik-Oananc y dasi
OyToHi3alii 1 MOiABUINYBaB JaHuil mnokazHuk a0 2,91 T1/ra. 3a BUKOpPUCTAHHS
OiompemapaTtiB Ha (QoHi MikpoaoOpuBa KBaHTyM KpamuM BapiaHTOM TIO

dbopMyBaHHIO BPOXKAMHOCTI KyJIbTypu Topoxy (2,60 1/ra) BHUSIBUJIOCS
Tabnuys 7

BrnuimB nozakopeHeBuX IiKUBJICHb OionpenaparaMy Ta MiKpoxo0p1uBoM

PeakoM Ha NpOAYKTHBHICTH TOpoxy copty Omior
(cepenne 3a 2016-2018 pp.), T/ra

daza ®da3za 00poOKH MpemnapaTomM
®axrop C 00pobxu* | KoHTpoah Peaxom™* (®akrop B) Cepq:[He no | Cepenne o
(daxrop A) T 5 r+E BapiaHTaM thakropy C
Kontposb KonTpons 2,17 2,36 2,34 2,55 2,36 2,36
r 2,28 2,46 2,41 2,66 2,45
AzoTtodit b 2,24 2,54 2,47 2,70 2,49 2,46
I'+b 2,38 2,33 2,39 2,61 2,43
r 2,37 2,50 2,44 2,73 2,51
ditonusa b 2,30 2,61 2,53 2,80 2,56 2,52
r+b 2,45 2,40 2,37 2,68 2,48
r 2,41 2,60 2,54 2,77 2,58
Biokomiiekc b 2,35 2,66 2,59 2,86 2,62 2,57
I'+b 2,47 2,48 2,42 2,69 2,52
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. r 2,44 2,66 2,60 2,80 2,63
%‘;ﬁ{‘z' b 2,37 2,75 2,70 2,89 2,68 2,63
I'+b 2,50 2,53 2,54 2,73 2,58
r 2,38 2,56 2,50 2,74 2,54
Cepemne b 2,32 2,64 2,57 2,81 2,59 2,54
r+b 2,45 2,44 2,43 2,68 2,50
Cepemne mo ®akropy B 2,38 2,38 2,50 2,46 2,70
HIP, s pakrop A 0,07-0,12
¢daktop B 0,13-0,17
thakrop C 0,06 - 0,12

* I'— ¢pasza einxkyeanns, b — gaza oymounizayii, I' + B — ¢asza cinkyeanns + ¢paza 6ymonizayii
Joicepeno: cghopmosano Ha 0CHOBI 61ACHUX DOCTIONCEHD.

Mo3aKopeHeBe MiKUBICHHS y a3l OytoHizarii. 3a daktopom B Haiikpamumm
BapiaHTOM BUSBWJIOCH MIKMBIEHHS npenapatoM KBantym y (a3l rinkyBaHHA Ta
OyToHi3allii, NOpu I[OMY YpOXKaWHICTh CTaHOBWJA 2,73 T/ra, a BUKOPUCTAHHS
Oionpenapary Oprasik-0aJaHc TOpH [03aKOPEHEBOMY MIIXKUBICHHI (OpMyBaB
CepelHIO ypokailHICTb Ha piBHI 2,63 T/ra. Po3paxoBaHi HamMu TMOJiHOMIAJbHI
KOPEJAIIMHO-pErpeciiiHl  3aJIeKHOCTI  YPOXKAMHOCTI TOpPOXy BiJ 3aCTOCYyBaHHS
MikposioopuBa Peakom Ta GiompenapatiB 3a pi3HUX (a3 0OpoOKH pOCIUH TMOKa3aju,
10 MK 3a3HAYCHUMH TMpeapaTuBHUMH hopMaMu, K1 OyJIU B3AT1 Ha TOCIIIKEHHSI

Tabnuysa 8
IMosinoMianbHI KOpeJANiHHO-perpeciiiHi 3aJ1eKHOCTI YPOKaiiHOCTI TOPOXY Bi
3acTOCyBaHHs MikponoOpuBa PeakoMm Ta OionmpenapartiB 3a pi3HuX (pa3 00poOKku

(cepenne 3a 2016-2018 pp.)

Biompemaparu daza 00poOku PiBHAHHS KOpeTAIiitHO-perpeciiiHi Koedgimient
(dakrop C) (daktop A) 3aJIeKHOCTI nerepminanii (R?)

r y=0,01x2 - 0,002x + 2,37 0,647
Azotodir b y=0,017x2 + 0,021x + 2,267 0,811
Ir+b y=0,015x2 + 0,035x + 2,21 0,884
r y =0,04x2 - 0,098x + 2,455 0,800
ditorun b y=0,052x2 - 0,151x + 2,422 0,868
I+b y =0,027x2 - 0,040x + 2,492 0,742
r y=0,01x2 +0,052x + 2,375 0,782
Bioxominekc b y =0,035x2 - 0,079x + 2,42 0,790
Ir+b y=0,02x2 +0,01x + 2,47 0,775
r y =-0,005x2 + 0,127x + 2,345 0,781
Opranik-6anaHc b y =0,007x2 + 0,071x + 2,307 0,916
r+5b y=-0,015x2 +0,187x + 2,355 0,813
r y =0,015x2 + 0,025x + 2,360 0,791
Cepenne b y =0,031x2 - 0,047x + 2,351 0,889
Ir+b y=0,012x2 + 0,038x + 2,427 0,760

*K — koumponw, I" — ¢paza einkysanns, b — ¢aza dymonizayii, I' + b — ¢paza einkyseanns + ¢asza

bymoHnizayii

IDicepeno: chopmosano na 0CHOBI BACHUX OOCTIOMNCEHD.
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Tabnuys 9
BnuinB no3zakopeHeBuX MiXKUBJIEHb OionpenapaTaMu Ta MiKpoxo0pruBoM
KBanTy™m Ha mpoayKTHUBHiCTH ropoxy copty Omior
(cepenne 3a 2016-2018 pp.), T/ra

daza ®daza 00poOKH mpemapaTom
®axrop C 00pobxu* | KoHTpoih Kgantym* (Pakrop B) Cep;;[He no | Cepene o
(daxrop A) T 5 B BapiaHTaM thaxTopy C
Kontposb KonTpons 2,17 2,48 2,43 2,52 2,40 2,40
r 2,28 2,42 2,40 2,78 2,47
A3zorodit b 2,24 2,54 2,47 2,77 2,51 2,47
Ir+b 2,38 2,33 2,33 2,72 2,44
r 2,37 2,46 2,41 2,76 2,50
ditommza b 2,30 2,61 2,53 2,84 2,57 2,52
r+b 2,45 2,40 2,37 2,78 2,50
r 2,41 2,50 2,44 2,78 2,53
BiokoMIIeKc b 2,35 2,66 2,59 2,88 2,62 2.56
Ir+b 2,47 2,48 2,40 2,78 2,53
. r 2,44 2,66 2,60 2,82 2,63
Opranik- B 237 275 | 2,70 | 291 2,68 2,63
OanaHc
Ir+b 2,50 2,53 2,51 2,79 2,58
r 2,38 2,51 2,46 2,79 2,53
Cepenne b 2,32 2,64 2,57 2,85 2,59 2,55
r+b 2,45 2,44 2,40 2,77 2,51
Cepenne no @akropy B 2,38 2,52 2,47 2,73 2,52
HIP o5 haxTop A 0,11-0,16
(hakrop B 0,15-0,21
thaxTop C 0,09 -0,14

*['— ¢asza einkysanns, b — ¢paza oymounizayii, I' + B — ¢asza einkyeanns + ¢paza 6ymonizayii
Iicepeno: cqpopmosano Ha 0CHOBI BIACHUX OOCTIONCEHD.

Ta BpOXKAWHICTIO ICHY€ AYy’K€ CHIIbHUH 3B'130K (Tab1. 10).

Koedimient nerepminarii (Rz) KoJuBaeThesl B Mexax Big 0,835 mo 0,864 mpu
3actocyBanHi Azorodiry, Big 0,744 mo 0,839 — ditonuay, Bix 0,720 mo 0,839 —
biokommiekcy ta Big 0,723 no 0,815 — Opranik-6ajiancy 1 Bapitol0Th B MEXax Bij
0,720 no 0,905, wo 3a mkanow Yenroka XxapakKTepU3y€eTbCA TAKUA CTATUCTUYHUIN
3B'A30K K CHUJIbHUM.

[Ipu 3actocyBanHi MikpogoOpuBa KBaHTyM Ta OaKTepialbHOrO mpernapary
Opranik-6ananc y ¢asi OyToHi3allii BCTaHOBJEHA CHUJIbHA CTYIIHb CTAaTUCTUYHUX
3B'SI3KIB 3 ypOKalHICTIO pocinH ropoxy. Koegiuient nerepminaii cranoButs 0,905.

BucHOBKHM i mepcneKTHBM NOJAJBIIUX AOCTiIxKeHb. OTXe, B pe3ynbTari
NPOBEJCHUX HaMHU JOCIIPKeHb, BIJHOCHO 3aCTOCyBaHHs OlompemnapariB Ta
MIKPOJIOOPUB ISl TO3aKOPEHEBOTO T1JPKUBJICHHS! BETETYIOUUX POCIIMH TOPOXY 32
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Tabnuys 10
IHoninomianbHI KOpeJsAUiHHO-perpeciiti 3a1e;KH0CTI YPO:KailHOCTI rOpoOXYy Bij

3acToCyBaHHA MikpoaoOpuBa Peakom Ta 0ionpenaparis 3a pisHuX (a3 00poOku
(cepenne 3a 2016-2018 pp.)

bionpenaparu ®daza 06poOKkH PiBHSIHHA KOpeALiHO-perpeciiiHi KoedimienT
(®dakrop C) (daktop A) 3aJIe)KHOCTI nerepminarii (R?)
r y =0,012x2 + 0,056x + 2,237 0,835
A3zorodit b y =0,005x2 + 0,081x + 2,175 0,864
I+b y =0,03x2 - 0,034x + 2,41 0,839
r y=0,017x2 + 0,001x + 2,387 0,744
ditonmy b y =0,027x2 - 0,026x + 2,397 0,799
Ir+b y =0,03x2 - 0,038x + 2,335 0,819
r y =0,032x2 - 0,055x + 2,507 0,720
Bioxommiekc b y =0,03x2 - 0,046x + 2,455 0,774
I+b y =0,022x2 - 0,025x + 2,372 0,839
r y =0,022x2 + 0,000x + 2,482 0,723
Opranik-0ananc b y =0,005x2 + 0,081x + 2,385 0,905
Ir+b y =0,02x2 + 0,012x + 2,365 0,815
r y =-0,007x2 + 0,158x + 2,382 0,765
Cepenne b y=0,018x2 + 0,016x + 2,368 0,789
I+b y=10,019x2 +0,007x + 2,311 0,833
*K — xowmpons, I" — paza einkyeanns, b — ¢paza oymonizayii, I' + b — ¢pasza einkysanus + ¢hasa
oymonizayii

Iicepeno: cghopmosano Ha 0CHOBE 6IACHUX OOCTIONCEHD.
pi3HEX (a3 HOro pO3BUTKY, KpAIIMMHU BHUSBUIUCS BapiaHTH 3 3aCTOCYBaHHSM
MikpoaoOpuB Peakom Ta KBantyM y (a3l ruikyBaHHd Ta OakoBOi Cymili
MikpoaoOpuB Peakom Tta KBantym 3 Olonpemaparamu bioxkommuiekc-bTY-p Ta
Opranik-6amanc 'y ¢azy Oyrtonizarii. Ilpu 1mpomy naHi BapianTH 3a0e3MeUymIH
ypOXaiHICTh TOPOXY Ha piBHI 2,86-2,91 1/ra.
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AHHOTALTHUA
HCII0/Ib30BAHUE MHUKPOY/JOEPEHHH H FUOIIPEIIAPATOB ITPH
BbBIPAIIIUBAHHHU I'OPOXA B 30HE IOKHOI'O CTEIIH YKPAHHBI
B cmamve ompadscenvl pezynomamsl  uU3yueHus GIUAHUA BHEKOPHEBbIX NOOKOPMOK
Mukpoyoobpenusmu  «Hanomuxcy, «Pocmoky, «Peaxomy», «Keanmym», OaxmepuanbHbiMu
npenapamamu  «Azomogumy, «D@umoyudy, «buoxomniexc-bTY» u «Opeanuk-cmanoapmy Ha
ypoorcaiinocms 2opoxa copma Onnom. Ilonesvie ucciedo8anus nPo8OOUIUCH 8 YCI08UAX YUEOHO-
HayuHo-npakxmuyecko2o yewmpa Hukonaesckoco HayuoHanvbHo20 azpapHoz2o YHusepcumema 30HA
FOorcnou Cmenu Yxpaunwl. Ilousa onvimnozo noasi - YepHO3eM I0JHCHBIUL CPeOHe-CYIUHUCTBIX
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cnabocononyesamulii. s nocesa copoxa ucnonvsosanu 3epromykogyio cesnky C3-3,6 ACTPA c
Hopmot gvicesa 220 ke/ea (800000 wmyk ecxoxcux cemsn na 1 eexmap). I 1youna 3adenxku cemsin
cocmasuna — 5-6 cm. [lna nocesa ucnonv3oeanu cemena, oOpabomauHvle npompagumenel
Bumasaxc200 @@ (2,5-3 1/m). Hccredosanvl paziuunvle 8apuanmvl RPUMEHeHUs Npenapamos 8
Ga3zy eemenenus, OymoHuUzAUUU U COBMECMHOU o0bpabomku Kyremypsl. Illpoananrusuposana
aghexmusHocmeb npenapamos 6HeKOPHe8oU NOOKOPMKU HA POPMUPOBAHUE YPOICAUHOCIU 20POXA.

Maxcumanvnas yposxcatiHocms 20poxXa Gopmuposanacs 3a UCHONb308AHUSL GHEKOPHEBOL
NOOKOpMKU MUKpoyoobpenuem Hanomuxc 6 ¢haze eemenenus u OYMOHU3AUUU COBMECHHO C
ouonpenapamom Opeanuk-oanaunc u cocmasuna 2,74 m/za. Ilpu ucnonvzosanuu duonpenapamos
Ha ¢one mMuxkpoyoobpenus Hanomuxc nyywium eapuanmom no @Gopmupo8aruro yporcauHocmu
eopoxa (2,56 m/2a) oxazanace eHekopHesas NOOKOpMKa 6 ¢haze eemenenus + gasza 6ymonuzayuu.
Ilo ¢axmopy B naunyuwum eapuanmom Ovin — noonumxa npenapamom Hanomuxc 6 ¢hasze
eemanenus + ¢paza Oymonuzayuu, npu 3mMom ypodicanuHocmev cocmasuna 2,63 m/ea, a cpeou
buonpenapamos no eHeKopHesol nooKopmKu okazaicsi Opeanux-6aiaunc, KOmopwiil chopmuposa
CpeoHIoIo ypodicaliHocmy Ha ypoene 2,58 m/za.

Paccyumanvr  namu  noaunomuanvHvle  KOPPENIYUOHHO-PESPECCUOHHbIE  3A8UCUMOCTIU
VPOdUCAUHOCMU  20pOXA OM NPUMEHeHUs. MUKpoyoobpenus Hanomuxc u oOuonpenapamos npu
PAa3uyHbIX  azax o0Opabomku pacmeHull NOKA3AAU, YMO MeHCOY VKA3AHHbIMU dopmamu
npenapamos, Komopbvle ObLIU 83AMbl HA UCCLEe008AHUE U YPOICAUHOCMBIO CYWEeCmEyem OYeHb
cunvhas ceazv. Kosdguyuenm demepmunayuu (R°) kore6remes 6 npedenax om 0,651 do 0,940 npu
npumernenuu Asomoghum, om 0,658 oo 0,903 — ¢pumonyuoos, om 0,687 oo 0,706 —buoxomniexca
om 0,922 0o 0,956 — Opeanux-6ananca u eéapvupyrom 6 npedenax om 0,651 oo 0,956, umo no
wrane Yedooka xapaxmepuzyemcsi makou CMamucmudyeckou 3as8UCUMOCMbIO KAK CpeoOHss U
cunvHas. B pe3ynbmame npoGeOeHHbIX HAMU UCCIe008AHUL, OMHOCUMENbHO NPUMEHEeHUs
buonpenapamog u MuKpoyooOperuti 0/ GHEKOPHEBOU NOOKOPMKU Be2emUupyrowux pacmeHuil
20poxa npu pasiuyHulX has e2o pazeumus, JYYUUMU OKA3ANUCL 6APUAHMbI C NPUMEHEHUEeM
Muxpoyoobpenuti Peakom u Keawmym 6 ¢haze eemenenus u 6axkosoiu cmecu MUKpoyooopeHuil
Peaxom u Keamwmym c¢ 6uonpenapamamu bBuoxomniexc-bBTY-p u opeanux-6ananc 6 ¢hasy
oymonuzayuu. Ilpu smom oanuvle sapuanmovl 0becneyuny yporCaiHocms 20poxa Ha yposHe 2,86-
2,91 m/ea.

Kniouesvie cnosa: 2opox, eHexopHegvle NOOKOPMKU, MUKPOYOOOpeHus, OakmepuaibHbvle
npenapamul, ypo*CAUHOCMb.

Taoa. 10. JTum. 7.

ANNOTATION
USE OF MICRO FERTILIZERS AND PREPARATIONS IN GROWING

PEAS IN THE SOUTHERN STEPPE ZONE OF UKRAINE

The article highlights the results of studying the impact of foliar fertilization with
microfertilizers  “Nanomix”, “Rostock”, “Reacom”, “Kvantum”, bacterial preparations
“Azotofit”, “Phytocid”, “Biocomplex-BTU” and “Organic- balance"”on the yield of peas Oplot.

The field research was conducted under the conditions of the educational-scientific and
practical center of Mykolaiv National Agrarian University of the Southern Steppe Zone of Ukraine.
The soil of the experimental field is the southern blacksoil of medium-loamy weakly saline.

For pea sowing, grainy sowing was used C3-3,6 ASTRA with a sowing rate of 220 kg/ha
(800000 pieces of germinating seeds per I hectare). The depth of seed seeding was — 5-6 cm. Seeds
treated with Vitavax200 FF disinfectant (2.5-3 1 / t) were used for sowing.

Different variants of applying preparations in the phase of branching, budding and joint
processing of plants have been researched. The efficiency of foliar fertilization preparations on the
formation of pea yield has been analysed.

27



ISSN 2707-5826 CL/IBCHKE I'OCIIO/[APCTBO Pocnunnuymeo, cyuacnuii cman Ne22
TA JIICIBHUL]TBO ma nepcnexmugy po3eumKy 2021

The maximum yield of peas was formed using foliar fertilization with microfertilizer Nanomix
in the phase of branching and budding in conjunction with the biological product Organic-balance
and was 2.74 t / ha. With the use of biologicals on the background of microfertilizer Nanomix, the
best option for the formation of crop yields of peas (2.56 t / ha) was foliar feeding in the branching
phase + budding phase. By factor B, the best option was fertilization with Nanomix in the
branching phase + budding phase, with a yield of 2.63 t / ha, and among the biological products
for foliar feeding was Organic Balance, which formed an average yield of 2.58 t / ha. Our
calculated polynomial correlation-regression dependences of pea yield on the use of Nnomix
microfertilizer and biological preparations at different phases of plant treatment have showed that
there is a very strong relationship between these formulations, which have been taken for the
research and the yield. The coefficient of determination (R2) ranges from 0.651 to 0.940 with the
use of Azotofit, from 0.658 to 0.903 - Phytocid, from 0.687 to 0.706 - Biocomplex and from 0.922
to 0.956 - Organic balance varies from 0.651 to 0.956, which is on a scale Cheddock characterized
by such a statistical relationship as medium and strong.

As a result of our research on the use of preparations and microfertilizers for foliar feeding of
vegetative pea plants in different phases of its growth, the best options were using microfertilizers
Reacom and Kvantum in the branching phase and the tank mixture of microfertilizers Reacom and
Kvantum with Biocomplex-BTU and Organic balance in the budding phase. These options provided
a pea yield of 2.86-2.91 t / ha.

Key words: peas, foliar fertilization, microfertilizers, bacterial preparations, yield.
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