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Due to climate change, it is necessity to take into account the stressors affecting plant growth and
development to ensure a high yield of winter wheat grain. The realization of the genetic potential of winter
wheat productivity in critical periods can be achieved by improving the cultivation technology features used
for this grain crop.

The purpose of our research is to study the effect of seed treatment with the plant growth stimulator
Vympel K and the spraying the plants with the growth stimulator Vempel-2 combined with microfertilizers
Orakul on winter wheat productivity in Ukrainian Western Polessia.

It is established that while cultivating winter wheat Astarta on typical slightly humic black soil typical, it
is effective to supplement the technology with growth stimulants Vempel-K and Vympel-2 in combination with
liquid microfertilizer Oracul colofermin LLC "Dolyna-Tsentr". It makes possible to increase the resistance to
adverse environmental factors, reduce plant death during the growing season and has a positive effect on the
formation of the main indicators of winter wheat crop structure.

The investigation proves that treating seeds with growth stimulator Vympel-K (0,5 kg/t) and spraying
crops with growth stimulator Vympel-2 (0,5 I/ha) at the 29" and 39" stages of organogenesis ensures obtaining
the grain yield at the level of 7,03 t/ha, which is 7.7 % more compared to the control.

The highest productivity of winter wheat Astarta (7.48 t/ha) is provided by the use of growth stimulants
Vympel-K (0.5 kg/t) to treat seed and Vympel-2 (0.5 I/ha) to spray with Orakul microfertilizer at the 29" and
39" stages of organogenesis. The grain yield proved to increase by 14.5 % compared to the control.

The prospects for further research should focus on the studying the effects of integrated using Orakul
microfertilizer and growth stimulant Pennant on the quality of winter wheat grain.

Key words: plant growth stimulator, winter wheat, micronutrient fertilizer, seed dressing, foliar nutrition,
grain yield.
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YV 36’a3ky i3 sminamu knimamy, Ons 3a0e3nedeHus GUCOKOI YPOICAHOCMI 3epHa NUleHUYi 03UMoi, cio
8PAX08YBAMU YUHHUKU GNIUGY CMPECOBUX (DAKMOpIié Ha npoyecu pocmy i po3eumky pociud. Peanizayiio
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2EHEeMUYHO20 ROMEHYIATY NPOOYKMUBHOCIE COPMIE NULEHUYT 03UMOT 8 KPUMUYHI Nepioou MONCHA 00Ciemu 3a
PAXYHOK YOOCKOHANEHHS eeMEHMI8 MEXHON02I] BUPOULYBAHHS YIEL 3ePHOBOT KYIbMYPU.

Memoto nawux 0ocniodicens 610 8UBYUMU BNAUE 0OPOOIEHHS HACIHH CIMUMYIAMOPOM POCHY POCIUH
Bumnen K ma obnpuckysanus pocaun cmumyasmopom pocmy Bumnen-2 cymicno 3 mikpoooodpugsamu Opaxyn
Ha NPOOYKMUGHICMb nuieHuyi 03umoi 8 ymosax 3axionoeo Iloniccs Yrpainu.

Bcmanoeneno, wo 3a supowysanns nuwienuyi ozumoi copmy Acmapma Ha 4OpHO3eMi MUNOBOMY
cn1abozymMyco8aHoMy e@exmusHUM € 3ACMOCYBAHHS Y MEXHON02Ii GUPOWYBAHHS CIUMYISAIMOPI6 pPOCmy
Bumnen-K i Bumnen-2 cymicno 3 piokumu mikpoooopueamu Opaxyn koropepmur TOB "/lonuna-Llenmp”. Le
0a€e MONCIUBICTND NIOBUUWUMU CIITIKICMb 00 HECRPUSAMAUBUX YUHHUKIG O0BKLIIA, 3MEHUUMU 3a2ubenb POCIUH
Npoms2oM Gecemayii ma no3umueHoO 6NAUBAE HA (OPMYBAHHS OCHOGHUX NOKA3HUKIE CIPYKIMYPU 8POAICAIO
nueHuyi 03UMoi.

Hocniooceno, wo 0bpobaenns nacinus cmumynssmopom pocmy Bumnen-K (0,5 ke/m) ma obnpuckysanms
nocisie cmumynsmopom pocmy Bumnen-2 (0,5 n/za) na 29 i 39 emanax opeanozenesy sabesneuye ompumanHs
ypoorcatinocmi 3epua Ha pieni 7,03 m/ea, wo na 7,7% Oinvuie NOPIiGHAHO 3 KOHMPOAEM.

Haiisuwgy npooyxmusnicme nuwenuys ozuma copmy Acmapma (7,48 m/ea) 3abe3neyye uKopucmanmsi
cmumynsmopie pocmy Bumnen-K (0,5 ke/m) ons obpobaenns nacinns ma Bumnen-2 (0,5 n/ea) ons
KOMNAEKCHO20 0OnpucKysanHs 3 mikpoooopusamu Opaxyn na 29 i 39 emanax opeanozenesy. Ypooicatinicmo
3epHa niosuwgyemvca Ha 14,5 % nopisuano 3 konmposnem.

Ilepcnexmugu nooanviiux OO0CHIOJCEHb Ci0 30Ccepeoumu HA BUBYEHHI GNAUBY KOMNIEKCHO20
3acmocysanns mMikpooobpuea Opakyn i cmumyassmopy pocmy pociuH Bumnen wa sakicmv 3epHa nuleHuyi
03UMOI.

Kniouosi cnosa. cmumynamopu pocmy pociuH, MiKpooobpusa, oOpobieHHs HACIHHS, NiONCUBTEHHS,
NUeHUYs 03UMA, YPOIHCAUHICMb 3ePHA.

Beryn Ilig perymaropamMu pocTy i PO3BHUTKY POCIHH
pO3YMIIOTh CHHTCTHYHI W TIPUPOAHI OpraHidyHI
XIMIYHI PpEYOBHHH, SKAM BJacTHBA OloJOTiYHA
aKTHBHICTh HaBITb y HEBEIMKUX  KUIBKOCTSIX
BHKJIMKATH 3MIHH y (i3i000riYHNX 1 O10XIMIYHHX
mporiecax pOCITHH (Ponomarenko, 2014).
CTUMYJATOPH POCTY POCIHH 3aCTOCOBYIOTH JUIS
o0poOneHHss  HaciHHA  mepexm  ciBOOO  Ta
OONpHCKYBaHHA TIOCIBIB y TepioA  Bereraii
(Hrytsaienko et al,, 2008). Ilo3uTuBHY mifo
PEryISATOpIB POCTY POCIHH Ha MINCHUIIO O3UMY Y
MOJTFOBHX YMOBAX 32 Pi3HHUX CIOCOOIB 3aCTOCYBaHHS
BHCBITJIEHO y Tpalsx Oarathox BueHux (Popova,
2015; Solodushko, 2016; Sokolovska-Serhiienko et
al., 2015). 3actocyBaHHs MiHEpaJbHUX TOOPUB Ta
PICTPEryIounX  pPEYOBHH y  TEXHOIOTIsX

Cepen 3epHOBHX KYJIBTYp B YKpaiHi mepiie
MicIle 3a IUIOMIAMH TIOCIBY TpPaIWIIHHO 3aiiMae
MIIeHUI O3WMa, BUPOOHUIITBO BHCOKOSKICHOTO
3epHa SKOI BiAirpae BaKIIMBY pOJIb y BHPIIICHHI
MIPOIOBOJILYOI Ta KOPMOBOi mpoOieM. Baximmum
3aBHaHHSM arpapHOro CEeKTOpy € CcraluibHe
HapoIIyBaHHS  OOCSTIB  BHpPOOHWIITBA  3€pHA
HE3aJIGKHO B HECHPHUATINBAX METCOPOIOTITHIX
yMOB (TIOCYXH, CYXOBii, BUCOKI TEMIIEpaTypH TOIIIO).
3a cydacHHMX YMOB TOCHOJApIOBaHHS OJHUM i3
MIEePIIOYEPTOBUX HaTpsMiB PO3BHUTKY
CLTBCHKOTOCTIOAAPCHKOTO BHPOOHHUIITBA €
3aCTOCYBaHHsS HOBITHIX TEXHOJOTIH BHPOIYBaHHS
MIIEHUIl 03UMOI, M0 TAf0Th 3MOTY IIiJBHIIYBAaTH
BpOXaiiHiCTh 1 CTIHKICTB pociuH bi (o)
HECTIPUSITIIMBUX YMHHKKIB moBkiuta (Tkachuk et al., BHPOILyBaHH 3CPHOBHX KyIbTyp crpuse

2017; Petrychenko & Korniichuk, 2018; Polovyi et ~CTTMMIallii SKMBICHHA pPOCIHH = BIPOZIOBX  ycici
al 2b18) ' ' sereraii (Hamaiunova et al., 2019).

CTUMYJISITOPH ~ POCTY  POCIHH  TIOCHITIOIOTH
IHTEHCHUBHICTh TPOTiKaHHS OOMIHHMX 1 POCTOBHX
poIieciB y  pOCIUHaXx, BHACIIZIOK  YOro
T ABUIILYE€THCS MPONYKTUBHICTH
CLTECHKOTOCTIONAPCHKUX KYJIBTYP Ta MOKPAILYEThCS
akicte mponykuii  (Hrytsaienko et al, 2008;
Ponomarenko, 2014).

OpHUM i3 TIUIAXIB BUPIMIEHHS IIHOTO 3aBAaHHS €
BHUKOPUCTAHHS B Cy4acHUX TEXHOJIOTIAX
BUPOIIYBAHHS  CUIBCHKOTOCIIOJIAPCHKUX  KYJBTYP
0lOJNIOriYHO  AKTMBHUX  PEYOBMH, SIKi  3/aTHI
PETyJIFOBATH POCTORI MPOLIECH POCIIHH Ta 3aXHINAIOThH
ix Bim abiormuHux Ta Oiotmunux crpeciB (Morhun,
2002; Makoveichuk et al., 2018).
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Ha  nmgymxy  C. Il IToHomapeHko, BILIMB
CTUMYJIITOPIB ~ POCTY  POCIWH 010J10Ti4HOTO
MOXO/KEHHSI Ha  MiABHIICHHS MPOXYKTHBHOCTI

CUTBCHKOTOCTIONAPCHKUX KYJABTYD OB’ SI3aHUM 3 THM,
10 BOHHU MOCUJTIOIOTh IHTEHCUBHICTb
KUTTEASUILHOCTI  KIIITHH ~ POCIIMH, TOKPAIyHTh
MPOHUKHICTb MDKKITITHHHHX MeMOpaH Ta
MPUCKOPIOIOTH Y  HHUX  OloXiMiyHI  TpolecH
(Ponomarenko, 2014).

CTUMYISATOPH  pOCTYy  POCIHMH  BUSBISIIOTH
MO3UTUBHUI BIUIMB HAa HAKONWYEHHS POCIMHHOI
OioMacu Ta 30iMbIIEHHS BUHOCY  OIOreHHHX
CNIEMEHTIB 3 TIPyHTYy 3a pPaxyHOK CTUMYISIiT
30aTHOCTI ~ pPOCIMH  3acCBOIOBaTH  Makpo- 1
Mmikpoenementu (Tarariko & Lychuk, 2014).

3a pe3ynbTaTaMu JOCIiPKEHb BCTAHOBJIEHO, 110
00poOKa POCITUH TIIEHHUII 03UMOi CTUMYJSATOPOM
pocty EHepren Ta XelaToBaHUM MIKPOZOOPHBOM
ABaTap BIUIMBA€E HA aKTUBHICTh (POTOCHHTETUYHOI'O
amapary,  CHpHUsi€  IIJBUINEHHIO  aKTHBHOCTI
AHTHOKCUJIAHTHUX (bepMeHTiB XJIOPOTLIIaCTiB
YIPOJIOBXK Tepiony HanmuBaHHs 3epHa (Sokolovska-
Serhiienko et al., 2015).

3acTocyBaHHSI TYMIHOBHX CTUMYJISATOPIB POCTY
POCITHH CIIpHsE HE JIHIIC 30UTHIIECHHIO MOKAa3HUKIB
€Heprii MpopoCTaHHs, J1abopaTOPHOI Ta IOIHOBOI
CXOXKOCTi, a ¥ iHTeHcH(iKaIlii MpOLECiB POCTy Ta
possutky pociud (Marenych & Yurchenko, 2017).

JocmimpkeHo, 10 TOETHAHHS IEPEAOCiBHOL
00poOkm Bummenom, biomanom Ta PamoctnMom 3
JBOKpATHOIO OOpOOKOI0 HUMH Y Tepiof Bererarii
MIIBUIIYE YPOXKaiHICTh MIIeHuIi o3uMoi Ha 0,29—
0,36 1/ra mopiBHsHO 3 KoHTpoIeM (Popova, 2015)

CymicHe  3actocyBaHHA  repOimmmiB  3i
CTUMYJISITOPaMHU pocty 3MEHIIIy€E fioro
(bITOTOKCHYHICTD TIO BIIHOIIEHHIO IO POCIHH
mmrennni  osumoi  (Leontiuk, 2015). Kpim Toro,
BCTaHOBJIEHO, IO 3a CYMICHOTO 3aCTOCYBaHHS
cymimmi repoimumy Jlintyp 70 WG i ctumymnstopy
pocty pocnuH Emictim C TpOSBISIOTBCS 3MiHH
CTPYKTYPH eITiIepMicy JUCTKIB MIIEHUIII IPOi, a came
30LTBITY€ETHCS TUIOIIA KIIITHH Ta KUTBKICTH MPOIMXIB
Ha | mM® nmcrkoBoi mosepxHi (Hrytsaienko &
Zabolotna, 2012).

3a gpanumu 3. M. I'punaeHKO BHECEHHSA
repOoimuIy CyMICHO 31 CTUMYJISTOPOM  POCTY
MO3UTUBHO BIUIMBa€ Ha Mepedir  OCHOBHHUX
(hi310JIOTIYHUX TIPOIIECIB y POCIMHAX IIIEHUIII SPOi:
30KpeMa, 30UTBIIYEThCS BMICT XJIOPO( LTy B JIHCTKAX
1 CyXuX  pEYOBMH,  MiABHUIIYETHCS  YHUCTa
NPOAYKTHBHICT  (porocunTedy (Hrytsaienko &

Zabolotna, 2012).

JlocmipKeHHSIMI ~ TOBEACHO  JOIUIBHICTH 1
0C3MeUHICTh NIMPOKOT'0 3aCTOCYBAHHS HOBUX JIOOPHUB
Ta PETYJISATOPIB POCTY POCIHH ITiJl YaC BUPOITYBaHHS
nmenui (Vasylenko, 2017).

Ha OCHOBI y3arajJbHeHHS MiICYMKiB
0araTopiuHMX  JIOCHIDKEHh  MOXHAa  3pOOUTH
BUCHOBOK, III0 CTUMYJISITOPU POCTY POCIUH HE JIHIIE
HiIBULIYIOTH YPOXKaHHICTh Ta MOKPAILIyIOTh SKICTh
3¢pHa, a W MIiACUIIOIOTh CTIMKICTh POCIUH J0
HECTIPUATIIMBUX YMHHUKIB CEpPEIOBUINA, 30KpeMa
BUCOKMX 1 HU3BKUX TeMIIepaTyp, HecTadi BOJIOTH,
(hITOTOKCUYHOT J1ii IECTULIUIIB TOIIIO.

Pa3om 3 TuUM, NMUTaHHS BIUIMBY CTUMYJISITOPIB
POCTY POCIIMH CYMICHO 3 KOMILIEKCHUMH JIOOpUBaMH
Ha OpPMYyBaHHS MPOIYKTUBHOCTI MIIEHHUIII 03UMOT Y
pi3HUX IPYHTOBO-KJIIMaTHYHHIX yMOBax
3aJUINAIOTECS HEAOCTATHBO JOCHIPKEHUMH. Tomy
METOI0 HalUuX JOCHIIKEHb OYyJ0 BHUBYCHHS
e(eKTUBHOCTI OOpOOJIEHHST HACIHHS Ta IOCIBIB
MIIEHUII 03MMOI  CTHUMYJISATOpPAMHU  POCTY
CYMICHO 13 103aKOPEHEBUM IiJPKUBJICHHIM
KOMIIICKCHUM IToO0puBOM Opaxkyn Ha
0COOJMBOCTI POCTY 1 PO3BHTKY POCIHH Ta iX
MPONYKTHBHICTH B yMmoBax 3axigHoro Ilomiccs
VYkpainu.

Marepianu Ta MeToan

Hocmimkenns npopoauin mpotsarom 2016-2018
Pp. B yMOBaX JOCIITHOTO OIS [HCTUTYTY CUTECHKOTO
rocriogapcrea 3aximnoro ITomices HAAH. Ipynt
JMOCITITHOT ~ OUITHKA  —  YOPHO3EM  THITOBHH
c1aboryMycoBaHHN JIETKOCYTJIMHKOBHH.
ATpoxiMiYHa XapaKTepPUCTHKA OPHOTO MIapy IPYHTY:
BMIcCT Tymycy (3a Tropinum i KoHOHOBOIO) cTaHOBUB
— 2,08 %, a3zory, mo Jerko rimpomizyerbes (3a
Kopadingom) - 8,82 mr/100 r rpyHTY, pyXOMEX
cnonyk ¢ochopy P.0s (3a UupukoBum) — 19,34
Mmr/100 r rpyraTy, pyxomux cnoiyk kaiiro KoO (3a
UupukoBum) — 12,66 mr/100 r rpyHTY, TigpOTiTHIHA
KHACJIOTHICTh — 2,45 cMonb/kr T 1pyHTY, pHkel — 5,65.

Cxema TOJBOBOTO JOCIHITY BKIIOYAE HACTYITHI
BapiaHTH:

1. KonTpomnb (00po0OIIeHHS BOIOK);

2. O6pob6nenns HaciHHsa Bummen K, 0,5 kr/t;
OoONpHUCKYBaHHS TOCIBIB Ha 29 erami opraHoreHesy
Bummen-2, 0,5 n/ra; oOnpuckyBaHHS TOCiBiB Ha 39
erari opranorenesy Bummnen-2, 0,5 mn/ra;

3. O6pobnennst Hacimas Bummen K, 0,5 xr/T;
NO3aKOpEeHeBe  II/DKUBIGHHS Ha 29  erami
opranorene3y Opakyn koinopepmut pocdopy, 1,5 i
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+ Opakyn konodepmun Oopy, 1,0 m + Bummen-2,
0,5 n/ra; mo3akopeHeBe MiMKUBJICHHS Ha 39 erami
opranorene3y Opaxkyin konodepMmuH Kaiito, 2,0 1 +
Opakyn xonopepmun Oopy, 1,0 n + Bummen-2,
0,5 n/ra.

[NonepennukoM y ciBo3MiHI OyB pilak O3UMHIA.
[noma mociBHOi AingHKE — 82 M2 MOBTOPHICTH
Tpupa3oBa. ArpOTexXHika BUPONIYBaHHS IIICHUII
03UMO1 copTy AcTapTa 3arajJbHONPUIHATA IJIs1 30HU
[omices. CiBOy mpooamnu 2—-4 sxoBTHA. Hopma
BUCIBY — 5,0 MJTH CXO)KMX HACIHUH Ha IeKTap.

Cucrema 3aXuMCTy POCIMH Ha JIOCTIIHHUX
JUISHKAX BKJIIOYaJia HACTYITHE:

1) mpoTpyloBaHHSI HAcCiHHS TIepel IMOCIBOM
npenapatom [Huryp Ilepdopm, T.k.c., 50 M/T;

2) oOpuckyBaHHS y (a3i KyIIiHHS CYMIIIIIIIO
repoinmaie Pumakc [Tmroc 750, BIT, 25 r/ra + I[lyma
cynep, EB, 1 n/ra;

3) Tpu 00pobku ¢yHrinuaamu: 1-ma — Taddin
320, KC, 0,5 n/ra; 2-ra — Taddin 320, KC, 0,5 n/ra;
3-ts1 — Konocans Ipo, ME, 0,4 n/ra;

4) oOmpuckyBaHHs iHcekTHiuaoM CyrepKia
440, KE, 0,7 n/ra;

5) 06poOka MmociBiB peTapAaHTOM XJIOPMEKBAT-
XJIOpHJ, B.p.K., 2,0 1/ra.

[Ipenapatu T30B "[lonuna-LlenTp" BHOCHIH Y
0akoBUX cyMimax 3 mecTuruaamu. llo3akopeHese
MHKUBJICHHS TIOCIBIB TIIEHUIN 03UMO1 JTOOpHUBaMH
OpakyJl CyMIiCHO 13 CTUMYJISITOPAMH POCTY POCTHH 1
MeCTUIIIaMA TIpoBomu Ha 29 Ta 39 eramax
opraHoreHesy 3a mkainoto BBCH.

[Iporsirom BereTamiifHOTO MEPiOAY MPOBOIMIN
perymspHi (heHONOTIYHI CIIOCTEPEKEHHS 32 POCTOM
1 pPO3BUTKOM POCJHH TIIEHUII O3WMOI 3 HACTYITHUM
BU3HAYCHHSIM JaT HacTaHHS (a3 Ta TPUBAJIOCTI
OCHOBHHX TI€PIO/iB OpraHOTeHe3y.

I'ycToTy Ta KyIIUCTICTh POCIUH BU3HAYAIH HA
CHeliaJbHO 3aKpilIeHNX NPOOHUX MalJaHInKax
po3mipom 1/6 M? (2 psiaxu 1o 28 cM) y TPHOX MICIISIX
[0 JiaroHam JAUITHOK Y JABOX HECYMDKHHX
MOBTOpEHHsX. PocnuHM 1 cTebna migpaxoByBanmd y
(ha3y MOBHUX CXOJIIB, Iepel IPUITMHEHHSIM BeTeTaiii
BOCEHH, ITICJIS BIJHOBJIEHHS Bererarii HaBecHI Ta
repes] 30upaHHsIM YPOXKaro.

Ilepen 30upanHsM ypoxato y (asy BOCKOBOT
CTHIJIOCTI ~ 3€pHAa  BH3HAYAIM  NPOAYKTUBHY
KYIIUCTICTh POCIMH MIIeHUI o3uMoi. Bindip mpob
MPOBOIMIIM Ha JUIsHKax ruromero 0,25 M2 Ha JBOX
HECYMDKHUX TOBTOPEHHSAX. 3 IHX JK€ 3pas3KiB
BimOupanu cepemH0 Mpody is 1abopaTOPHOTO
aHami3y  CHOMOBOTO  3pasKky. Y mpobax
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MiIpaxoByBaJy BCi POCIMHH, cTeOIIa 1 OKpeMo cTebna
3 MPOYKTUBHKUM KosocoM. Ha 25 pocinHax Ko)KHOTO
BapiaHTy BHMIpSUIM BHCOTY POCJIHH, JOBXKHHY
KOJIOCa, KIMBKICTh KOJNIOCKiB y  Komoci. [Ilicis
OOMOJIOTY POCJIMH 3€pPHO 3BaXKyBaJH 1 BH3HAYAJIU
Macy 3epHa 3 konoca i macy 1000 3epeH.

OO0Onik  ypokar0 3¢pHAa TIICHHUI[I  O3MMOIi
MPOBOJIMIIM TOAUTSIHOYHO IIIIXOM 30MpaHHS Ta
3BakyBaHHS  3epHa.  CraTHCTHYHY  OOpOOKY

OTPUMAHUX CKCIICPUMCHTAJIBbHUX OaHUX ITPOBOAUIIN
METOJIOM JIUCIIEPCIHHOTO aHalli3y 3a JOMOMOTO0
MIPUKJIATHIX KOMIT IOTEPHUX MPOTPaM.

PesyabTaTtn AociixkeHb Ta 00roBOpeHHs

ATpOMETeoposIoriuHi YMOBU OCIHHBOTO TIEPIOAY
Bererallii 3a POKU MPOBEACHHS JOCIIKEHb OyiH
pI3HUMH, IO, TMEBHUM YHHOM, ITO3HAYWIOCS Ha
PO3BUTKY POCIHH IIIEHHUII 03UMOT Ta HAKOIHYEHHI
HUMH BYIJIEBOJIB. Tak, Mepioj| MirOTOBKU IPYHTY
i mmeHnIro o3umMy 2016 poky xapaKTepu3yBaBCs
JKAPKOK0 TIOCYILIHBOIO TOTOJI0K0. Y CEpITHI BHIIAIIO
35,0, y BepecHi — 3,3 MM omamaiB 3a MiCAYHOI
KJIIMaTUYHOI HOPMHU, BiAMoBinHO, 63 Ta 48 mm. [Ipn
OMY, CEpenHbO000Ba TeMIlepaTypa IIOBITpS B
cepIrHi TIEPEBHUIIHIIA cepenHboOaraTopiuHui
nokasHuk Ha 2,6°C, y BepecHi — Ha 2,2°C. BHacinok
BOrO 3aracd NPOJYKTHBHOI BOJOTM Ha KiHEb
nepmioi mexamu BepecHs mapy 0-20 cMm ckmamu —
0,65-3,59 MM, y MmeTpoBoMy 1mapi — 19,0-59,14 mm,

0 YHEMOXJIMBIIOBAJIO MPOBEAEHHSA  SKICHOTO
00pObITKY TPYHTY. Curyaris 3
BOJIOT03a0€3MEUeHHAM  TOKpAIlWIacs JIMIme Yy

TIePIIiN eKasi >KOBTHS, KOJX 3a 3 mHi Bumano 84,8
MM omaniB (223% wmicsunoi HOpMu). B minomy 3a
Micstp onaziB Bunano 116,3 mm (306% Hopmu).

OpHak  TeMmepaTypHUI  pPEKUM  KOBTHS
BIPI3HSBCS 3HIDKEHHSIM TEMIIepaTypd TIOBITpS,
0COOJIMBO y APYTii Iekasi, KoM cepeaHboI000BUI
ii moka3uuk (4,2 °C) OyB HmxuUM 32 HopMy Ha 3,7 °C.
B oMy 3a Micsiip BiH cknaB 5,8 °C 3a KIiMaTHIHOT
Hopmu 7,7 °C. 3 30 KOBTHsS crocTepiraBcs
CTaOLIRHUN Tepexif] CepeaHbOI000BOT TEMIIEpaTypH
noBitpss ueped maoc 5°C, TOOTO TMPUIIMHEHHS
aKTHUBHOI BereTalii pocianH 03UMHUX KyJIbTYyp, B T. 4.
IIIIEHUITI O3UMOT.

YmoBu oceHi 2017 poky xapakTepu3yBajaucs
NOMIpHUM TEMIIEPATyPHUM PEXUMOM Ta HaIMIpPHOIO
KiTbKicTIO omafiB. Tak, y BepecHi cepeqHbo1000Ba
Temneparypa noBitps ckinana 14,3 °C, xoBtHI — 8,5
°C, muctonaai — 8,5 °C 3a KIIMAaTUYHOI HOPMH,
Bigmosinno, 13,1 °C, 8,5 °C ta 2,2 °C. Ilepur
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3amopo3ku (1o Minyc 0,7°C) cocrepiramucs B HiUHI
TOAWHU Ha TO4YaTKy >kOoBTHS. CtalinbHuil mepexin
cepenHbo000B0i TeMIepaTypH yepes mitoc 5 °C, mo
BKa3ye Ha MPUITMHEHHS aKTHBHOI BereTalii 03MMHuX
KyJIBTYp, 3aikcoBano 11 nmcromnasa, ToOTO Ha PiBHI
CepeHbOOAraTOPiuHMUX JaT. 3a OCIHHIM Tmepion
BHITAJIO OMAaJiB y BepecHi 98,5 MM, IO CTAaHOBUTH
205 % Big KIIMaTHYHOI HOPMH, Y KOBTHI — 74,1 MM
(195 % Bix Hopmu), a y nmuctomami — 46,9 mm (130 %

BiJl HOPMH).
[IpoanastizyBaBIiy MOTO{HI YMOBH, IO CKJIAIUCS
32 POKM  TPOBEACHHA  JOCHIDKEHb,  MOXKHA

CTBEPJDKYBATH, 1110 B MLJIOMY BOHH OyJH KPUTHYHUMH
JUTsL OTPHMAHHS JIPY>KHUX 1 BUPIBHSHUX CXO/IIB.
[TpoBenenummu (heHoNMoriYuHUMHU
CIIOCTEPEKECHHSAMU Y TepioJ] Bereramii IIIeHHMII
03UMOi He OyJi0 BUSBIICHO PI3HUIN Y MPOXOIHKEHHI
(a3 pO3BUTKY POCIIMH, KPIM JOCTUTaHHS, 3aJISKHO
Bl BapiaHTy jochimy. BcranoBieHo, mo Ha
BapiaHTax, Jie 3aCTOCOBYBAIH MIKPOJIOOpUBA JIHIHKH

Opaxkys, JIOCTUTAHHS pociuH MIPOXOUIIO
MOBLIBHIIIE, HDK Ha ABOX iHIMX. [IoBHA CTHIIICTBH
HacTana Ha 2—3 AHi Mi3HilIe MOPiBHIHO 3 KOHTPOJIEM.

Crnig BiMITHTH, IO B YMOBaX BEreTaIliiiHOrO
nepioay, IO TPUBaB Yy CEPEAHBOMY 3a JBa POKHU
Jocimkens 258260 mHiB, MOCIBY MIIEHUL 03UMO]T
Oynmu y 3anoBuibHOMY craHi. Y 2017 pomi uepes
nocyxy, a y 2018 poui, HaBmaky, 3a paxyHOK
BUIAJAHHS HAaJMIPHOI KUIBKOCTI OIajiB CiBOYy
NPOBEIH Yy KiHII ONTHMAaJbHUX CTPOKIB, a caMme y
TIEPIIii TeKasi JKOBTHSI.

AHajii3 OTpUMaHUX JaHUX CBIAYUTH, 10 B
CEPEHbOMY 3a POKH JIOCIIPKEHb KIIBKICTh POCIHH
MIICHUI[I 03UMOI y TMepioJ] TIOBHUX CXOJiB
KOpesoBaja 3 KUIbKICTIO BUCISTHOrO HACiHHS (Taod.
1). Tak, 3a Hopmu BHUCiBY 5,0 MJIH mT./Ta TycToTa
POCIIHH B cepeHboMY cTaHoBHna 400—415 mr./m%
[Ticnst  BimHOBJIEHHS Bereraiii HaBeCHI TyCTOTa
POCIIMH IIIICHUIII O03MMOI 3MeHImMjacs Ha 12-24
1t. /M.

Tabnuys 1. I'ycToTa cTE0J10CTO0 MOCIBIB MIIEHUITI 03MMOT 3a/1€KHO
Bi/l 3aCTOCYBaHHSI CTUMYJISITOPIB PocTy, cepeane 3a 2017-2018 pp.

T'yerora pociun, mr./m?

Bapiant
cxoau

micJisi BiTHOBJIEHHS BereTairii nepea 30MpPaHHAM

aocJinxy

2017 2018 | cepemne

2017 2018 cepenne | 2017 2018 | cepeane

KonTpons (00pobiaeHHs

380
BOJIOIO)

420 400

359 393 376 335 357 346

Bumnen K, 0,5 kr/t* +
Bumnen-2, 0,5 n/ra** +
Bumnen-2, 0,5 n/ra***

398 432 415

389 416 403 364 392 378

Bumnen K, 0,5 kr/t*

Opaxyn konodepmun pochopy,
1,5 n + Opaxkyn konodepmun
oopy, 1,0 1+

Bumnen-2, 0,5 n/ra**

Opaxyn kosoepMuH Kajiito,
2,0 1 + Opaxkyn konodepMun
oopy, 1,0 1+

Bumnen-2, 0,5 n/ra***

396 428 412

385 409 397 368 397 383

[Ipumitka: * oOpoOiieHHs HaciHHS, ** oOnpucKyBaHHS Ha 29-0My eTalli OpraHoreHesy; *** mozakopeHnese

MiPKUBIIEHHS Ha 39-0My eTarni opraHoreHesy.

[lepen 30upaHHAM BpOXKaIO IyCTOTa CTEOIOCTOI0
POCIHH TIIEHUII 03UMOi cTaHoBmIa 346383 /M2,
o Ha 29-54 mT./M® MeHIIe TIOPIiBHSHO i3 TYCTOTOIO
y ¢a3y cxomiB. 3aCTOCYBaHHS CTUMYJISITOPY POCTY
Bummen mis oOpoOneHHS HAciHHA Ta TIOCIBIB
MIIEHUIl O03WMOI1 crpusi€ 30UTBIIEHHIO TYCTOTH
cTe610CcTO0 pociuH Ha 15 mr./mM%y a3y cxoxiB, Ha
27 mur./M? micis BiJHOBIEHHS BereTarii Ta Ha 32
mT./M? TiepesT 30MPaHHAM BPOKAIO.

OOpobnenHs  HAaciHHS  Imepel  IIOCIBOM
crumynsTopoM pocty Bumnen K ta mosakopenese
ITI/DKUBIICHHS] POCIMH TMIIEHUI 03UMOI JOOpUBOM

Opakyn cymicHo 3 Bwummen-2  3abesmeuye
30LIBIIEHHS KUTBKOCTI pociuH y ¢asy cxoxiB Ha 12
H_IT./MZ, IicJIst BiIHOBJIEHHS BereTarii Ha 21 mr./m? Ta
Tiepes 36MpaHHAM BpOXKaro Ha 37 mT./M.
PesynpraTu mpoBeaeHUX AOCTIIKEHb CBiITYaTh,
o HaWKpamli MOKa3HUKHA TMOJBOBOI CXOXKOCTI
OTPUMAaHO Ha BapiaHTax, Ji¢ BUKOPHUCTOBYBAJIU
00pOoOKYy HaciHHS CTUMYNSATOpOoM pocty Bummen K
(Tabmn. 2). Cxoau 3'sBmimics B cepeqaboMy Ha 13-14
JIeHb Ticis ciBOW. IX BHIIOBHEHICTH CTAHOBMJIA 76—
796 % y 2017 p ta 84,0-86,6% y 2018 p.
BwxuBaHHS CUTBCBKOTOCHOAAPCHKUX ~ KYIBTYp Y
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MociBaxX MPOTSATOM BEreTallii 3HaYHO 3aJISKUTH BiJl
YMOB, CTBOPEHUX B arpoueHo3i. Ha 30epexeHicTh
POCIMH TOMITHHHA BIUIMB Ma€ 3aCTOCYBaHHS
CTUMYJISITOPIB POCTY POCIUH 1 MIKpOIOOpHB.
Bukopucranns mpenaparie TOB  "Jlonuna-
LeHTp" MO3MTHBHO BIUIMBAJIO Ha MiABUIICHHS
3arajbHOI JKMTTE3JATHOCTI Ta BIIKMBAHHS POCIHH
BIIPOJIOBK BErETAILIMHOTO MEePioay MIIESHHUII 03MMOI.
VY niepion 30MpaHHsI MIICHUIN 03UMOI Ha KOHTPOJI X
30epirocs 88,2% y 2017 p. ta 90,8% y 2018 p.
PizHuns 30epexeHOCTi pOCIWH y mepioa 30upaHHs
BpOXKAl0  3€pHA  TOSCHIOEThCS  HEraTHBHUMU
MOTOJIHUMH YMOBAaMH Yy TIEpioJ] BereTalii BIPOIOBK

2017 p. VY BapianTi, e, kpiM 0OpoOIEHHST HACIHHS
MPOBOANIIH M03aKOpEHEBE 00npUCKyBaHHS
Bummnenom-2 (0,5 ni/ra) na 29-omy Ta 39-omy eranax
OpPraHOTeHE3y BIJKMBAaHHSA POCIMH 30LIBIIUIOCS,
BignoBigHO, Ha 3,3—3,4 %. Haiiuily BUXKHBaHICTh
pocaua (92,9-97,1 %) 3abe3meunsio 0OpOOIICHHS
HaciHHs Bummenom-K cymicHO 3 T03aKOpeHEBHM
Mi/PKUBJICHHSIM TOCIBIB MikpogoOopuBamMu Opakyi
kosodepmut Gocdopy, Opakyi konohepMuH 00py y
(dazy kyminHa Ta Opakya KoJohepMHH Kaliro,
Opakysn konopepMuH Oopy y ¢a3y mparopieBoro
JIMCTKA KYJIBTYypH cyMicHO i3 Bummienom-2 (0,5 ni/ra).

Tabauys 2. Bnjaus o0po6JieHHs1 HACIHHSA Ta MOCIBIB M03aKOPEHEBOT0 MiTKIUBJIEHHS
Ha 3UMOCTiliKicTh meHunui o3uMoi, cepeate 3a 2017-2018 pp.

. . IMoanoBa cxoxkicTh, %
BapianT gocainy

Bu:kuBaHHS pocJinH 3a

IMepe3umiBis, % .
P ? Bereramniio, %

2017 | 2018 | cepemne

2017 2018 | cepemne | 2017 | 2018 | cepemne

Kontpons

(06pobIIEHHST BOIOIO) 76,0 84,0

80,0

94,2 93,1 93,7 86,6 | 82,4 84,5

Bummnen K, 0,5 kr/t* +
Bumnen-2, 0,5 n/ra** +
Bumnen-2, 0,5 n/ra***

79,6 | 86,4 83,0

97,7 96,2 97,0 90,7 | 89,8 90,3

Bummnen K, 0,5 xr/t*
Opaxyi KonogpepMuH
dochopy, 1,5 1+
Opaxyi KonopepMuH
6opy, 1,0 n+
Bumrnen-2, 0,5 m/ra**
Opaxyi KonopepMuH
Kaumiro, 2,0 1 +
Opaxyi KonogpepMuH
6opy, 1,0 1 + Bumnen-2,
0,5 n/ra***

79,2 | 856 82,4

97,1 95,4 96,3 92,4 | 91,9 92,2

[Ipumitka: * 0OpoOneHHs HaciHHS, ** oOmpucKyBaHHS Ha 29-0My eTalli OpraHoreHesy; *** mozakopeHene

MiPKUBIIEHHS Ha 39-0My eTarni opraHoreHesy.

Amnaji3 30epekeHO0CTI POCIHH IIIEHUI 03UMOL
CBIAYUTB, IO KUTBKICTh THX, IO 3aTHHYIIN y TIPOIIeci
Bereraiii B CEpPeNHhOMY 3a POKH JIOCITiIKEHb,
craHoBuTh 7,8-15,5 %.

Crig BigMITHTH, IO 3aCTOCYBaHHS IpemapaTiB
TOB "Jlomuua-lleHTp" MaioTh iCTOTHWH BIUTUB Ha
(hopMyBaHHSI CTPYKTYpH BpPOXKAIO TIIEHHII O3WMOL
(Tabm. 3).

Tak, KUIBKICTP TPOXYKTHBHUX CTEOEN y IHX
BapiaHTaxX B CEPeIHHOMY 3a JBa POKH JOCITIIKEHBb
3pocia Ha 10,2-13,4 %. Cnoctepiraerbcsi TSHIESHITIS
JI0 3pOCTaHHS TaKWX MOKAa3HUKIB, SIK BUCOTA POCIUH
(ma 1,8-2,9 cm) i noBxknHa Komoca (Ha 1,15—1,2 cm).
CyMmicHe BUKOPUCTaHHS CTHMYJATOPIB pOCTY 3
MIKpOI0OpHBaMU CYTTEBO BILUIMBAJIO HAa O3EPHEHICTH
KoJIOca 1 Macy 3epHa 3 Hboro. 30KpemMa, y BapiaHTaXx,
ne 3acrocoByBanin Bumnen-K ta Bumnen-2 oxpemo
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abo B KOMIUIEKCI 3 MIKpOAOOpHBaMHU JIHIHKH
Opaxyd1, KUTBKICTB 3epeH y KOJI0C1 30UThITyBajacs Ha
2,7-3,3 mir., a Maca 3epHa 3 koiocy — Ha 0,09-0,18 r
MTOPIBHSIHO JI0 KOHTPOJTIO.

OOpoOeHHsT HACiHHS CTHMYIATOPOM POCTY
pocima Bummnen-K, i mosakopeHeBe MiHKUBIEHHS
mocieiB  Ha  29-oMy  erami  OpraHOreHe3y
MikpogoOpruBoM Opakyn konodepMmuH Qocdopy,
Opakyn xomodepmuH Oopy Ta Ha 39-omy erari
opranorenesy Opakyn xomoepMuH Kaiiro, Opaxyi
KomopepMuH Oopy cymicHO 3 Bummen-2 3a
o0pobnenHs HaciHHa Bumnenmom K 3abe3neuye
NOKpAIIaHHS TOKa3HUKIB CTPYKTypH BpOXar. A
caMe, KilbKiCTh HpOAYKTHBHHX cTeben 3 1 M2
30utpmIyeThes Ha 55,5 wr. (13 %), BucoTa pocnuH —
Ha 2,9 cM (4 %), KITBKICTh 3€peH B KoJoci — Ha 3,3
it (7,1%) Ta maca 3epra 3 konocy — Ha 0,18 T (8%).
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Tabnuys 3. CTpyKTypa BPOsKalo0 NMIEHUII 03MMO] 3aJIe3KHO Bin 00po0Kky HaciHHS
Ta M03aKOPEHEeBOro MiKuBJIeHH, cepeane 2017-2018 pp.

KinbkicTb KinbkicTh Maca
. Bucora | doBxuHa
Bapiant NPOAYKTHB- 3epeH B 3epHa 3
Aocimy HHX cTedel, POCIHEL, | - KoJloca, KoJ10Ci, KoJ1oca,
wr./m o™ ™ IIT. r

KonTposs (06po0s1eHHS BOIOIO) 413,0 72,1 8,85 46,2 2,25
Bumnen K, 0,5 kr/t* +
Bumnen-2, 0,5 n/ra** + 455,0 73,9 10,00 48,9 2,34
Bumnen-2, 0,5 n/ra***
Bumnen K, 0,5 kr/t* +
Opakyn konopepmur Gocdopy, 1,5 1+
Opaxkyin konopepmun 6opy, 1,0 1+
Bummnen-2, 0,5 n/ra** 468,5 75,0 10,05 495 2,43
Opakyin konopepmuH Kaito, 2,0 1 +
Opaxyn konodepmun 6opy, 1,0 o +
Bummnen-2, 0,5 n/ra***

[pumiTka: * 00pobeHHs HaciHHS, ** oONpUCKyBaHHS Ha 29-0My eTarli opraHoreHesy; *** mozakopenese
Mi/PKUBIICHHS Ha 39-0My eTalli OpraHoreHesy.

3a pe3ynbraTaMu JOCIiPKEHb BCTAHOBJIEHO, 110
3aCTOCYBaHHS CTUMYJATOpiB pocty Bummen K i ¢opMyBaHHS  TIpOXYKTHBHOCTI
Bummen-2 ta pimkux MikpomoOpuB miHidku Opakya — 03umoi mineHuii (Tadim. 4).

Tabnuys 4. YpoxkaitHicTh 3epHa NMIIEHUII 03MMO] 3aJIe3KHO Bil 00p00JIeHHs HACIHHS
Ta M03aKOPEHEeBOT0 MiIKUBJIeHHA, cepeaHe 3a 2017-2018 pp.

Yy PpOKH JOCHIIDKEHh CYTTEBO BIUIMBAJIO Ha

arpodiToIeHo3y

BapianT YpoxaiiHicTh, T/Ta + 10 KOHTPOJII0

aocaigy 2017 p. 2018 p. CepeaHE T/Ta %
KonTponb (00po0iieHHs BO/IO0) 6,72 6,33 6,53 -
Bumnen K, 0,5 kr/t* +
Bumnen-2, 0,5 n/ra** + 7,14 6,91 7,03 0,5 1,7
Bummen-2, 0,5 pw/ra***
Bumrnen K, 0,5 kr/t*
Opaxyn konodpepmun pocdopy, 1,5 1+ Opakyn
konodepmun 6opy, 1,0 1+
Bumrnen-2, 0,5 w/ra** 7,62 7,34 7,48 0,95 14,5
Opaxyn konodepMuH Kaiito, 2,0 1 +
Opaxyn konogpepmun 6opy, 1,0 1+
Bummen-2, 0,5 pw/ra***

HIPgs 0,22 0,18

[Ipumitka: * 0OpoOneHHs HaciHHS, ** oOnpucKyBaHHS Ha 29-0My eTarli opraHoreHesy; *** mozakopeHene
Mi/PKUBIIEHHS Ha 39-0My eTarni opraHoreHesy.

3a cdopMOBaHMX B pe3ynbTaTi B3ae€MOii
arpoMeTeopOoNIOTiYHUX Ta arpoTEXHIYHUX YMHHUKIB
CTPYKTYPHHX €JEMEHTIB BpOXKal0 YpOXKaiHICTh
3epHa MIIEHUI[I 03UMOi Ha JOCTINHUX IUITHKaX y
CEpeHhOMY 3a POKH JOCHTIJKEHb CTaHOBWIa 6,53—
7,48 t/ra. OOpoOJIEHHS HACiHHS CTUMYJISATOPOM
pocty Bumnen-K (0,5 xr/r) Ta naBopasose
obnpuckyBaHHs mociBiB Bummenom-2 (0,5 n/ra) y

a3y KymeHHS Ta MparopleBOro JIMCTa 3a
o0pobnenHs Hacinasg Bummnenom K 3abesneunio B
CepeHhOMY 3a JIBa POKH JIOCHI/UKEHb CYTTEBE
migpumeHHs Ha 0,5 T1/ra  ypokaliHOCTI 3epHa
IIIIEHUI 03UMOI.

[limxuBnenns y a3y KyniiHas MiKpogoOpHUBOM
Opakyn xonodepmun dochopy (1,5 n/ra), Opakyn
konodepmun 6opy (1,0 n/ra) Ta mo mpamnopiieBoMy

83



ISSN: 2663-2144

HAYKOBI FOPU30HTH o SCIENTIFIC HORIZONS, 2019, Mo 11 (84)

muctky Opakyn komodepmuH Kamito (2,0 n/ra),
Opakyn xonodpepmun Oopy (1,0 n/ra) cymicHo i3
CTUMYJISITOpOoM pocTy Bumnen-2 3a oOpobieHHs
HacinHa Bummnenom K 3a0esmeunio 30uIbIIeHHS
ypokariHocti Ha 0,95 T/ra MOpPIBHSHO 3 KOHTPOJIEM.

BucHoBku

1. 3a BHUpOIIYBaHHS MIICHUIII 03UMOI B yMOBax
3axigHoro [lomiccss Ha YOpHO3EMi THIIOBOMY
CJ1a0OryMyCOBaHOMY €(EKTUBHUM € 3aCTOCYBaHHS B
CHUCTEMI JIOTJISIIY 3a MOCIBaMH CTHUMYJISTOPIB POCTY
pociua  Bummen-K 1 Bumnen-2 Tta  pinkux
MikpomoOpuB niHiiku Opaxyn konopepmun TOB
"lonuna-L{eHTp", 110 CIIpHsIE MiABUIIICHHIO IT0JILOBOT
CXOXKOCTI, 30€pEKEHOCT1 POCIIMH MPOTATOM BereTartii
Ta MO3UTHBHO BIUIMBAE Ha (pOpMYBaHHS MMOKa3HHKIB
CTPYKTYPH BpPOXKaro.

2. OOpoOiyieHHS HACIHHSI CTHMYJSITOPOM POCTY
pocima Bummen-K (0,5 kr/t) Ta oOmpucKyBaHHS
MOCIBIB CTUMYIISITOPOM pocTy Bumrien-2 (0,5 51/ra) Ha
29 1 49-oMy eramax OpraHoOreHe3y CIIpUsE
JOCTOBIpHOMY TiBHIIIEHHIO Ha 7,7 % yposkalHOCTI
3epHa MOPIBHIHO 3 KOHTPOJIEM.

3. IlimKuBJCHHS POCIIMH IIIICHHUI[I O3UMOI Ha
29 erami opraHoreHesy MikpogoopuBamu Opakyi
konodepmun ¢ochopy, Opakyn koaohepMuH O0opy
Ta Ha 39-omy eram opraHoreHesy Opakyin
konodepMuH Kaiiro, Opakyin KkoiopepMuH Oopy
CYMICHO 13 CTUMYJISITOPOM POCTY pociuH Bummen-2
3a 00poOsienHs HaciHHsS Bummenom K mimBumrye ma
13,4 % mIinpHICTH MPOAYKTUBHOTO CTEOIECTOI0, Ha
7,1 % — xinbKicTh 3epeH y konoci, Ha 8,0 % — macy
3epHa 3 KOJIOCY TIOPIBHSHO 3 KOHTpolleM. 3a
KOMILIEKCHOT O 3aCTOCYBaHHS MikpomoOpuBa Opaxyn
1 CTUMYISITOPY POCTY pociuH Bummen-2 orpumano
HaWBUIIy YpOXKaiHICTh 3e€pHA MIIEHUT 03uMoi (7,48
1T/ra), mo ©Ha 64 % Oiplme TOPIBHAHO 3
3aCTOCYBaHHSAM CTHMYIATOPY POCTY OKpPEMO Ta Ha
14,5 % Ginbiue nopiBHIHO 3 KOHTPOJIEM.
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