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Y emammi nasedeno pezynomamu 0ocniodicenv 6nau8y pe2yiamopie pocmy na Gopmyeans
nIowWi IUCMOB0i NOBEPXHI, YPOJICAUHICMb MA AKICMb HACIHHA COMAUMNUKY 3d PI3HUX HOPM MiHe-
PanbHo20 dcusienHs. [Jocniodcennss npogoounucs npomseom 2021-2023 pp. ¢ na 6aszi cin-
cbKk020cnodapcvkozo nionpuememea Cymcokoi obnacmi, sike 3HAXOOUMbCSL 8 NIGHIYHO-CXIOHIL
yacmuni Jlicocmeny Ykpainu. I pynmu 00cnionoeo nois — 4opHosem oniozonenutl ciabooezpa-
008aHULl CEPeOHbOCY2IUHKOBUN 3 niosUnjeHUM emicmom opeariku — 3,85%. V deoxgpaxmopromy
HONLOGOMY 00CNIOI BUBYANU GNIUE PEYNIAMOPI6 pOCMY MA MIHEPANbLHO20 JICUBNIEHHS HA picm,
PO36UMOK, YPOJICAUHICMY [ AKICMb HACIHHS COHAUHUKY. Po3miujents OLISIHOK NOCTIO08He.

Buxopucmanns pecynamopy pocmy cnpusno 3pocmanHio niowi aucmogoi nosepxui. 3a ene-
cenns Ny Py, nnowa nucmosoi noeepxui 6yna MaxcumanbHo HAOIUICEHOIO 00 ONMUMATLHUX PO3-
wmipie i cmanosuna 30,9-31,8 muc. m°/2a 3anexncro 6i0 003u 6HeceHHs pe2yasimopa pocmy.

Hocnioscenna uasuiu NOMIpHY eQekmueHicms 8UCOKUX 003 MIHEPATbHUX 000pU8 HA Ypo-
Jrcannicmov consunuKy. Bukopucmanms pezyisamopie pocmy y no€OHaHHi 3 6HeCeHHAM MiHepalb-
Hux 006pus 6 003i Ny Py, 3abesneuuno 36invutenna ypooicaiinocmi na 0,09 m/ea y nopienanmui
3 grecenHam Ny P .. Haiibinvuty epooicatinicmo ompumarno na eapianmi Ny Py ma snecenns peey-
asimopy pocmy 6 003i 1 i/2a ma — 3,49 m/2a, wo 6invue na 0,15 m/2a y nopisusanni 3 eapianmom
6e3 sHecenns 000pus. Jloeedeno, o KOMOIHOBAHE BHECEHHS MIHEPANIbHUX Q0OPUE 3 Pe2yNiamo-
PaMy pOCmy CRpuse OMpUManuio Oinbuioi npubagKu 6poICaI0, HidiC 610 OKPeMO20 iX 6HeceHHs.

3a suxopucmanusa HAHUICUOT 003U pe2yIAmopy poCmy OMilHICIb HACIHHA HA POHI GHeCeHHs
N,,P,s 6yna suworo na 0,6%, a npu eénecenni NgPy,— na 1,1% wisxc na xonmponi. 3a enecenns
peayasimopy pocmy 6 003i 1,0 1/2a npupicm cmanosums 0,9 ma 1,4% e6ionogiono. Lle ceiouumy
npo Higenoyy 0il0 pe2yismopie pocmy Ha 6UCOKL 003U 006pUs.

Knrwowuosi cnosa: consiumnux, pecyiamop pocmy pociut, MiHepaibhi 000pusa, niowa aucnmo-
601 noeepxHi, ypooicatinicmo.

Hlupak Z.1., Shapoval V.M. The influence of growth regulators on the formation of
sunflower yield in the conditions of the northeastern part of the forest steppe of Ukraine

The article presents the results of research on the influence of growth regulators on the
formation of the leaf surface area, yield and quality of sunflower seeds under different rates of
mineral nutrition. The research was conducted during 2021-2023 on the basis of an agricultural
enterprise of Sumy region, which is located in the northeastern part of the Forest Steppe of
Ukraine. The soil of the experimental field is gilded black soil, slightly degraded, medium loam
with a high content of organic matter — 3,85%. In a two-factor field experiment, the influence
of growth regulators and mineral nutrition on the growth, development, yield and quality of
sunflower seeds was studied. The placement of plots is consistent.

The use of a growth regulator contributed to the growth of the leaf surface area. When
applying N,,Py,. the leaf surtace area was as close as possible to the optimal size and was 30,9
31,8 thousand m2/ha, depending on the dose of the growth regulator.

The studies have shown moderate effectiveness of high doses of mineral fertilizers on
sunflower productivity. The use of growth regulators in combination with the introduction of
mineral fertilizers in the dose of NgoPgq ensured an increase in productivity by 0,09 t/ha compared
to the introduction of Ny P,. The highest yield was obtained on the NgP,, option and the
application of a growth regulator at a dose of 1 I/ha and — 3,49 t/ha, which is 0,15 t/ha more
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than the option without fertilizer application. It has been proven that the combined application of
mineral fertilizers with growth regulators contributes to obtaining a greater yield increase than
from their separate application.

When using the lowest dose of the growth regulator, the oiliness of the seeds against the
background of application of N,P,, was hlgher by 0,6%, and when application of NP, was
higher by 1,1% than in the control. When appgllng a growth regulator at a dose of 1, Oﬁl/ha the
increase is 0,9 and 1,4%, respectively. This indicates the leveling effect of growth regulators on
high doses of fertilizers.

Key words: sunflower, plant growth regulator, mineral fertilizers, leaf surface area,
productivity.
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IMocTanoBka npoﬁ.neMu. EdexTuBHICTh BUPOOHUIITBA OJIHHIX KyJIbTYp B VYkpaini
OCTaHHIMHU ,ZleCHTI/IpFIlI}IMI/I TIPU3BEIa J0 MOSIBU IPOOIIeM, TIOB SI3aHUX 13 TePCHACHYCH-
HSIM CIBO3MIH COHSINHUKOM. Ha ChOTOIHI BHPOIIYBAHHS COHSIIHUKY Ta IiABHICHHS
fioro e(eKTUBHOCTI MOXIIUBE 32 PAaXyHOK MiHiMi3alii Ta 3aCTOCYBaHHS pecypco3oe-
pirarounx TEXHOJIOTIH BHPOIIYBaHHs, OCHOBOIO SIKUX € pallioHaJIbHE BUKOPUCTAHHS
JIOOPHB Ta PETYJIATOPIB POCTY POCIHH.

IcHye 1iTa HU3Ka (BaKTOPIB, AKI BIUIMBAIOTH HA MIPOSB CTPECOBUX PEAKIil Y pOCITHH-
HOMY OpTaHi3MiB IIPOTSTOM Nepiofy Bereramii. 3a XxapakTepoM BIUIMBY iX MOKHA MOJi-
JUTH Ha O10JIOTIYHI (CTIPHYMHEHI BILTMBOM INKITHHKIB, 30yAHHKAMH XBOPOO, KOHKY-
PEHII€I0 MK pocirHaMK), Gi3udHi (AediuT abo HaUTUIIOK BOJIOTH, HECIIPUATIIMBAN
TEMIEPaTypHUI PEIKUM, OCBITIEHICTh Ta paliocaKTUBHOE BUIIPOMIHIOBaHHA) Ta XIMiUH1
(KceHOO010THKH, Ta3H, COIi).

ITocrae moTpeda y 3acTocyBaHHI 6araTo()yHKIIOHATBHUX NPENApaTiB,IKi MicTUIN O
CYMIIII OPTaHIYHUX, TYMIHOBHX Ta (DYJIEBHX KUCIIOT, & TAKOK MIKPOCIIEMEHTIBH Y XeJlaT-
Hill popmi. B pesynbrati 1ie MpU3BOAUTH 0 aKTHUBAIlil POCTOBUX MPOIECIB Y POCIHHU
Ta MO/I0JIaHHI CTPECOBUX CUTyaliid. Takum YuHOM, JJIs1 OTPUMYBaHHS CTaOUILHO BHCO-
KHX Ta SKICHUX BPOXKaiB COHSIIHWKY HEOOXITHO ITiJIBUIINYBaTH CTIHKICTh POCIHH JIO
HECTIPUATIMBUX YMOB HaBKOJIHUIIHHOT'O CEPEOBUIIIA.

AHaJi3 ocTaHHiX gochaigxedHb i myOjikauiii. [Ipo Mo3WTHBHY Hil0 pPErymsToO-
PiB POCTY POCIHH 3a PI3HHX CHOCOOIB 3aCTOCYBaHHS TOBOPATH 0OaraTbOX BUCHUX:
H. Baiipak, B. I'amaronoBa, JI. Xomenko, O. Jlomapanpkuii, B. Tporenko, B. fAnenko
ta immi [1, 2, 3].

Tak, BueHi BBAXAIOTh, 110 IIO3UTUBHUI BIUIUB PETYIISATOPIB POCTY POCIMH nprpoa-
HOT'O ITOXOJPKEHHS Ha POCTOBI MPOLECH POCIMH Ta 3POCTAHHSA ix BpO)KaI/IHOCTl OB’ s~
3aHUH 3 THUM, IO BOHU CTHUMYJIIOIOTh IHTCHCHBHICTD XKHUTTEIISUTBHOCTI KIIITHH POCIIHH,
MPUCKOPIOIOTh Y HUX OioXiMiuHi mpouecu. B pe3ymbraTi HBOTo MOKPAIIy€eThCS HKHB-
JICHHsI POCITUH, TpolecH (OTOCHHTE3y Ta JUXaHHS. Perysistopu pocTy MiIBUILYIOTH
CTIMKICTh POCIIHH 10 HECTIPUSTINBUX BIUIUBIB (DaKTOPiB 30BHIIITHBOTO CEPEIOBHUINA, IO
B KIHIIEBOMY Pe3yIbTaTI CTHMYIIOE PO3KPHUTTS Ta peai3allifo TeHSTHIHOTO TOTCHITIATY
pocnuH [4, 5].

Hocnimxenns, nposeneni y 2017-2018 pp. Ha 4opHO3eMax THIIOBUX MAJIOTYMYCHHX
Ba)KKO CYTJIMHKOBHX BCTAHOBIICHO, HA ITPY BUKOPHCTAHHI perymsaTopy pocty TpenroneH
BinOyBaeThCs 30UTBIIEHHS BUCOTH pocnuHu Ha 0,1-2,5 cM. Binmbin icToTHHI BIDIMB Ha
BHCOTY POCIMH MaB PErylsTop pocTy Pamoctnm, 3a 00poOKH SKOTO BHCOTH POCINH
COHSIITHUKY 301nbIyBanacs Ha 4,1 cm nuie 3a HopMHu BHECEHHS 25 Mi1/Ta. 30UTbIICHHS
MacH | pocnuHH BiIMI4€HOO Ha BapiaHTI HOPMH BHECEHHsIs 75 mu/ra [6].

JloBeieHO MO3UTHBHUI BIUIMB PETYIATOPIB POCTY POCTHH Ha (hOPMYBaHHS JIUCTKO-
BOTO amapary, 6iocuHTe3 X10podiIiB Ta IHTEHCUBHICTH ITpoIieciB poTocuuTesy [7, 8].

SIK CTBepMKYIOTh 3aKOpA0HHI BueHi [9] aBokpaTHa 06p0OKa POCITHH COHSIIHUKY T10
BETreTYIOUHX POCIHHAX TMO3UTHBHO BILTUBAE HA (OPMYBaHHS CTPYKTYPHUX €JICMEHTIB
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YpOXKAK0 Ta MiJABHINYE BPOXKAWHOCTI HACiHHS coHAmHUKY Ha 0,23 T/ra y MOpiBHSIHHI
3 BapiaHTOM KOHTPOJIIO.

OcTaHHIMHA pOKaMH Ha BCiil TepuTopii YKpaiHHW CIOCTEpIraloThCs CYTTEBI 3MiHU
kiiMaty [10]. HecripusiTiuBi morogHi yMOBH (HEIMOCTATHS KUTBKICTh BOJIOTH, BHUCOKI
TeMIlepaTypy TOBITPS, 3aMOPO3KH) HEraTHBHO BIUIMBAIOTh HA YPOXKAHHICTD COHSIII-
HHUKY, OCOOJIUBO B MiBHIYHO-CXiAHIN dacTuHi Jlicocreny Ykpainu. Pocnuuu Binuy-
BalOTh TaKOXX CTPEC B TMECTHIMIHOTO HABAHTAXKECHHS, (DITOTOKCHYHICTH 1 MIOpa3y
11 TIPU3BOAMTH JIO 3HMKECHHS BpOXKaWHOCTI. L{e TOBOPUTH Mpo HEOOXIiTHICTh ajgarnTa-
il TEXHOJIOTii BUPOINYBAaHHS MiA peasii CbOrOAEHHS 3 BUKOPUCTAHHSIM PETyJsITOpiB
POCTY POCIIHMH.

IMocranoBka 3aBaannsi. Merta qOCHiKeHb MOJSTala y JeTaTEHOMY BUBUYCHHI Ta
aHayi31 0coOIMBOCTEH BUKOPHCTaHHS PETYJIATOPY POCTY B MOCIBaX COHSIIHUKY 32 Pi3-
HHUX HOPM MiHEPATBbHOTO KUBJICHHS.

3aBIaHHs JOCHIDKEHD:

— 0OrpyHTYBaTH OCOOJIMBOCTI HAPOCTAHHS IUIOII JIHCTOBOI TIOBEPXHI 3AJICXKHO BiJT
PETYISATOPY POCTY Ta JOOPUB;

— BU3HAUUTH 3aKOHOMIPHOCTI BIUIUBY PEryJISTOPY POCTY Ta AOOPHUB Ha ypoxKaii-
HICTb 1 AKICTh TPOYKIIIL.

OO6’€KTOM MOCTIIKEHHS € MPOIECH PO3BUTKY POCIUH, (POpPMYBaHHS KUIBKICHHX
1 SIKICHUX MOKA3HHUKIB Ta yPOXKAWHOCTI COHSIIHUKY 3aJICKHO Bil BHECCHHS PETYIISITOPiB
POCTy 3a Pi3HUX HOPM MIHEPATHHOTO JKUBJICHHS.

IIpenMet mociipKEHHS: 103a PETYIIATOPY POCTY POCIHH 3a Pi3HUX HOPM MiHEPasb-
HHUX JOOpUB Ha ITACTUYHICTh, CTA0UIBHICTE IPOSIBY BPOJKAO Ta SKOCTI MPOAYKIIi.

Hocnimxenns nposoaunucs npotarom 2021-2023 pp. B Ha 6a3i ciibChKOrOCIOAAP-
cpKkoro mianpueMctsa CyMChKOT 00J1aCTi, K€ 3HAXOAUTHCS B MIBHIYHO-CX1THIN YacTHHI
Jlicoctreny Yxpainu. [ pyHTH DOCTITHOTO OIS — YOPHO3EM OMII30JICHUN ciaboaerpa-
JIOBaHUW CepeHbOCYTIIMHKOBHUM 3 MiJBUIIEHUM BMIiCTOM opraHiku — 3,85%. Peakiis
I'PYHTOBOTO PO3UMHY O/lM3bKa 10 HelTpaabHOI — 5,65.

CxeMoto A0CITiTy epeadayeHo JOCTITUTH Jit0 1 B3aEMOJIII0 1BOX (haKTOPIB:

®daxTop A — pi3Hi PoHU MiHEPATLHOTO YKUBJIEHHS, JOOpHUBA BHOCHIIU i/ OCHOBHHIA
006po0iTok 1pyHTy: Al — 6€3 106puB; A2 — N, P,.; A3 — NP,

®daxTop B — HopMU BHECEHHS perylsaTopy pocTy pociuH Llepon, n/ra:

B1 — xonTposs (6e3 BHecenns), B2 — Hopma 0,5; B3 — vopma 0,75; B4 — Hopma 1,0.

[ompoBi mocmian 3aKmagammcs i TPOBOIAIINCS BiJITIOBITHO IO METOJHK ITOJIHOBUX
JOCITiKEHb. PO3M1LLIGHH5[ JinsHOK mociinoBHe. [IoBTOpHICTS TOCIiAY YOTHPHPa30Ba.
OGuixosa mioma 25 M> B 10CiimKeHHsIX BHKOPHCTOBYBAJIM PAaHHBOCTUTIIMI Ti0pua
consmHUKy Apmarenos IMI-ribpua iHONMEBOTO THITY.

BukJjag oCHOBHOro Martepiajay AocCTizkeHHA. Y (OpMyBaHHI BPOXKarO0 COHSII-
HUKa, K 1 1HIIIX CiJ‘ILCLKOFOC]‘[O)IapCLKI/IX KyJBTYP, BaXXJIMBY POJIb BiIrparoTh 3€JICHi

OpraHy poCIIMH, 30KpeMa JIUCTS, SKi OepyTh aKTHBHY POJIb Y nporueci poTocunTesy.

KisIbKiCHO JIMCTS COHSAIIHMKA (OPMYIOTHCS Bil CXOMIB JO MOYATKY Q)opMyBaHHﬂ
KOIIUKY, TOOTO B cepequbpomy mpoTsiroM 30—40 ni6. 3a meit mepion Ha KOXKHIH POCIIHHI
(dopmyeTbCs B CepeHbOMY 18-20 mucriB. dns COHSIIHUKA XapaKTEPHUM € (bopMy-
BaHHSI TOTY)XHOI acuMminsmiitnoi nosepxui — 50-80 Tuc. M ?/ra, ane Takuii ii po3Mip
TPUBA€E MPOTATOM KOPOTKOTO Yacy 4Yepe3 IIBHIKE BiIMHPAHHS JHCTKIB HIXHBOTO
apycy.

JocmimkeHHs TToKa3ay, Mo Ha (GOpMyBaHHS IUIONII JIUCTOBOI OBEPXHI MTO3UTHB-
HUH BIUIMB MaJlk 1 PETYJSITOPH POCTy 1 MiHepaibHi no0puBa (Tabdn. 1). 3okpema, Ha
BapiaHTi 06e3 BHECEHHs NOOPHB Ta PETYIATOPY POCTY IJIONIA JIMCTOBOI MOBEPXHI 3a
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Mixda3Huii mepion craHoBmiIa 33,2 THC.M ’/ra, 3a BHECCHH MiHEpaJLHUX JOOPHB B 1031
30" 45 IIQMA JIUCTOBOT OBepXHi 3pocTtana Ha 1,45 Tre.m ?/ra, a 3a BHECCHHS N, %—Ha
2,6 Tie.m?/ra.

BUKOPHCTaHHS PETyIIATOPY POCTY CHPHSIO 3pOCTAHHIO ILIOILI JTUCTOBOI MOBEPXHI.
Tak, BHECEHHS PeryisTopy pocTy Ha BaplaHTl 0e3 BHeCeHHs J0OpUB MpU3BENO 110
3pOCTaHHS TUIOI JINCTOBOT MOBEPXHI Y TOPIBHAHHI J0 KOHTPOJItO Ha 1,2-2,3 THC.M ’/ra
3aJIeXKHO B1Jl 03U BHECEHHS Ipenapary.

3a Baecenus N P90 TUIOIIIA JINCTOBOT TTOBEPXHi 6yna MaKCUMAJILHO HAOJIMKEHOIO 10
ONTUMANBHUX PO3MipiB i craHoBmia 30,9-31,8 tuc.m ?/ra 3a1eXHO Bill 103H BHECCHHSI
perynsropa pocTy.

DOTOCHHTETUYHUI NMOTEHIiaN MOCIBY 3pic HE JIHIIE 33 PaXyHOK 301IbIICHHS IO
JICTOBOI IOBEPXHI, a i 32 paxyHOK NPOJIOHTallii TpuBanocTi MixkdasHoro nepiony. Taxk,
Ha BapiaHTi KOHTPOMIO TPUBAIICTh MK MOYATKOM (POPMYBaHHS KOIIUKY i IBITIHHIM
cTaHOBMIIA y cepeqHboMy 35 110, Ha BapianTi BHeceHHs N, P, — 38-39 ni6, Ha BapiaHTi
NgoPgo — 4041 100y.

Tabmunsa 1
OcHOBHI NOKa3HUKH (POTOCUHTETUYHOI AiSIJILHOCTI POCJIMH COHSIIHUKA,
cepeani 3a 2022-2023 pp.

Iloma anucToBOi MOBEPXHi, Tpusa- doTocun-
DoH /lo3a Becenus THC. MY/ra JicTh TeTHYHHUI
JKHBJICHHS L S N pe—— KiHelb nepioay, | morenuia,
pocry, J/ra nepiony | mepiony cepeHe 1i6 THe. MYra 1i6

KOHTPOJTh 21,1 33,2 27,2 34 923

Bes x0Gpus 0,5 22,2 34,5 28,4 35 992

0,75 22,7 35,2 29,0 35 1013

1,0 23,1 35,8 29,5 35 1031

KOHTPOJIb 22,7 34,5 28,6 37 1058

0,5 23,8 35,7 29,8 38 1130

NoP.s 0,75 24,3 36,3 30,3 38 1151

1,0 249 36,8 30,9 39 1203

KOHTPOJIb 24,1 35,4 29,8 39 1160

0,5 25,3 36,5 30,9 40 1236

NeoPeo 0,75 25,8 36,9 31,35 40 1254

1,0 26,3 37,3 31,8 41 1304

TpuBasicTs nepiofgy Mixk MOYaTKOM (OPMYyBaHHS KOIIWKA 1 IBITIHHAM BapiaHTi 6e3
BHECECHHS JOOpHB Ta BUKOPUCTAHHS peryisaTopa cTaHoBmia 34 mobu, a Ha BapiaHTI
BHeceHHsa NP, Ta BHeceHHs perynaTopy pocty B g03i 1,0 n/ra — 41 no6a, To6T0 Ha
7 110 nosire. 3a yMOB 301IbIIEHHS JIUIIE TUIOMI TUCTOBOT MOBEPXHI (DOTOCHHTETHUHHIA
noteHIian ctanoBuB 6m 1081,2 tuc.m/ra ni6, a He 1304. ToOTo 32 paxyHOK IMOJIOB-
XKeHHS MK(]a3HOTO Mepioy 3a paxyHOK BUKOPUCTaHHS PETYISTOPY pocTy (OTOCHHTE-
THYHA IPOAYKTUBHICTH 3pocTae Ha 20,6%.

Kpim Toro B X0i IpoBEACHHS MOCTIHKEHb OYJI0 BCTAHOBJIEHO, 1[0 HA KOHTPOJb-
HOMY BapiaHTi 6e3 BHECEHHS JJOOPHUB Ta PEryJIATOPIB POCTY Ha MOYATOK BEPECHS POC-
JIMHU COHSIIHHUKY 30BCIM HE MAaJH 3€JE€HUX JINCTKIB, TOAL SK 32 BUKOPHCTAHHS pery-
JSTOPIB POCTY MPUITHUHEHHS (POTOCHMHTETUYHOI MisTbHOCTI BiOyBaeThest Ha 9—11 miod
mi3HiIIe.
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Takum ynHOM, 32 PaXyHOK BUKOPUCTAHHS PETYISATOPY POCTY CIIOCTEpIra€Thes TeH-
JISHITISI IO CTIOBUTLHEHHS TEMITIB MPUITMHEHHS (POTOCHHTETHYHOT MisIILHOCTI 3a paxy-
HOK IPOJIOHT AT Mik(a3Horo mepiony.

Slkmo mpoaHaltizyBaTH paHillle OIMMCcaHi pe3yJIbTaTH TOCIiKEeHb, TO MOYKHA CTBEp-
JOKYBATH, 110 1 JOOpHBA 1 PEryIsITOPU POCTY 1ICTOTHO BIUIMBAIU HA PICT Ta PO3BUTOK
POCIIMH COHSIIHUKY. Bce 11e BIUTMHYIIO Ha yPOXKaWHICTh COHSIIIHUKY (Ta0I. 2).

JocmimkeHns mokas3ai, o B CEPeIHBOMY 32 POKHU MIPOBEICHHS JOCTIKEHb BHE-
cenns N, P, cipusno orpumanHio npubdasku Bposkato Ha 0,11 1/ra. Becenns niguie-
HOT 103U T0OpHB 3a0e3rmeumio 3pocTanHs BpoxainocTi e Ha 0,05 1/ra. Lle roBopuTh
0 IOMipHY €()EKTUBHICTh BUCOKHUX 103 MiHEpaIbHUX 100pUB. BukopucTtanHs peryms-
TOPIB POCTY y NIO€IHAHHI 3 BHECEHHAM MiHepaibHUX 100puB B 1031 N P, 3a6e3neunso
36inbeHHs ypoxkaiiHocti Ha 0,09 T/ra y nopiBusanHi 3 BHeceHHsM N, P,.. HaiiGinbury
BpOXaiiHICTh OTpuMaHO Ha BapiaHTi Ny P, Ta BHECEHHS perysTopy pocTy B 1o3i 1 1/ra
ta— 3,49 1/ra, mo o6inbuie Ha 0,15 T/ra y mopiBHsIHHI 3 BapiaHTOM 0€3 BHECCHHS JJOOPHB.

Pesynpraté Hammx IOCHIIKEHb MiATBEPIKYIOTh CHHEPIeTHYHUH e(eKT BUKOpHU-
CTaHHS PEryJIATOPIB POCTY Y NMOEAHAHHI 3 MiHepaJbHUMHU noOpuBamu. Tak, y cepen-
HBOMY 32 POKH MPOBENEHHS IOCTIKEHb, IPUPICT BPOXKAIO 32 PaXyHOK BHECCHHS
HaliMeHIol 03U perynsaTopy pocty ctanoBuB 0,08 T/ra, a 3a paXyHOK BHECCHHS
NgoPgo— 0,16 1/ra. TobT0 B cymi 0OuBa (akTopy CripusIM 301IbIIEHHIO BPOkKaHHOCTI
Ha 0,24 1/ra, Tomi sIK paxyHOK HoegHaHHs NP, Ta peryiaropy pocTy yposkaiHiCTb
3pocna Ha 0,26 T/ra y mopiBHAHHI 3 KOHTposieM. OTxe, KOMOIHOBaHE BHECEHHS MiHe-
paJbHUX JOOPUB 3 PETYIATOPaMH POCTY CIIPHSAE OTPUMAaHHIO OLIBINOI MPUOaBKH BpPO-
JKaro, HK BiJl OKPEMOTO iX BHECEHHS.

Tabmuis 2
Ypo:xaiiHicTh COHSIIIHUKA 32J1€2KHO Bifl (paKkTOpiB, 110 BUBYAIHUCS, T/Ta
Jlo3a BHeceHHs YpoxaiinicTs, /T2
Pon upens ‘;‘:)FCYTJ;”JTI‘;H 2022 pik 2023 pik cepest
KOHTPOJIb 3,31 3,09 3,20
Bes no6pus 0,5 3,42 3,18 3,30
0,75 3,44 3,21 3,33
1,0 3,46 3,22 3,34
KOHTPOJIb 3,45 3,17 3,31
0,5 3,49 3,25 3,37
NaoPes 0,75 3,50 3,26 3,38
1,0 3,51 3,28 3,40
KOHTPOJIb 3,49 3,23 3,36
N_P 0,5 3,55 3,36 3,46
60" 90 0,75 2,57 3,38 3,48
1,0 3,58 3,40 3,49
A 0,18 0,11
HIP, B 0,10 0,07
AB 0,17 0,15

Kpim ¢akTopiB, siki BUBYAIKCS, HA YPOXKAHHICTh COHSIIHUKY BILTHBAIH ITOTOIHI
YMOBH POKIB IPOBEACHHS TOCTIKEHb. Tak, HalOLIbITy YpOsKalHICTh OyII0 OTPUMAHO
3a CIIPHUATIMBUX ITOTOJHUX YMOB, SIKi CKJIavcs Ha riepiof Bereraiii 2022 poky, a came
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TeMIIepaTypu HOBITPsI, sika Oyia OIU3bKOIO 10 CepeAHIX 0araTopiuHUX JaHUX Ta JOCTAT-
HBOI KUIBKOCTI BOJIOTH B KpUTHYHI (a3u pocty pociuH. Bee 1ie cripusisio popMyBaHHIO
OLITBII TOTYXKHOT IUCTOBOT OBEPXHI Ta MO3UTHBHO BILIMHYIIO Ha (hOPMYBAaHHS YpOXKaii-
HOCTI COHSIIHHKY.

BaxmuBuM 3aBIaHHSM POCIMHHHIITBA € OTPUMAHHS HE JIUIIE BHCOKHX BpOXKAiB
CLITBCBKOTOCTIONIAPCHKUX KYJIBTYp, & i 3 BACOKUMH MMOKa3HUKaMH SKOCTi. J{s coHsim-
HUKa BaXXIIMBUM TIOKa3HHKOM SKOCTi € BMICT Y HhOMY OJIiil. B mocimikeHHAX HaC ITiKa-
BUJIM HE CKIJIbKM a0COJIIOTHE 3HAYEHHS I[bOTO MOKA3HUKY SKOCTi, CKUIBKH HOTO 3MiHU
TiJT BIUIMBOM PETYJSATOPIB POCTY POCIUH Ta JOOPHB.

HocmimxeHHs: BUABUIIM, IO MiHEpallbHi 100pHBa HETraTUBHO BIUIMBAIOTH HA BMICT
oJTii y HaCiHHI COHAITHUKY (Tabm. 3).

Tabmuns 3
Bwmicr 0J1ii y HACIHHS COHSIIIHMKY, 3aJI€2KHO Bil ()aKTOPiB, 110 BUBYAJIHCS

Jo3a BHeceHHs y o .
DoH KUBJIEHHS peryJasiTopy Bwmicr oaii, % POKAHHICTE, 30ip ouii, T/ra
pocry, Ji/ra T/ra
KOHTPOJIb 49,5 3,20 1,58
Bes 106puB 0,5 50,0 3,30 1,65
0,75 50,1 3,33 1,66
1,0 50,3 3,34 1,68
KOHTPOJIb 48,6 3,31 1,61
0,5 49,2 3,37 1,65
NsoPas 0,75 49,4 3,38 1,67
1,0 49,5 3,40 1,68
KOHTPOJIb 47,5 3,36 1,59
0,5 48,6 3,46 1,68
NeoPoo 0,75 48,8 3,48 1,69
1,0 48,9 3,49 1,71

Tak, na Bapianti 6e3 BHCCCHHs 100PHB Ta PEryJISTOPIB POCTY BMICT OJIii CTAaHOBUB
49,5%, BHecenHs N, P, NpuBeIIo 10 3MeHIIeHHs BMicTy ohii Ha 0,9%, a BHECeHHs Mij-
BUIIEHOI 1031 10OpuB — Ha 2,0%.

3a BUKOPHUCTAHHS HAHMKYOI TO3H PETyIATOPY POCTY OJNiiHICTH HACiHHS Ha (hOHI
sHeceHHs N, P, Oyna Bumioro Ha 0,6%, a npu Brecenni Ny Py, —Ha 1,1% Hix Ha KOHTpOIL.
3a BHECEHHSI PETYISTOPY pocty B no3i 1,0 n/ra l'[pPIplCT cranoButh 0,9 Ta 1,4% Bigno-
BigHO. e cBimunTh mpo HlBeJHOquy IO PEryISITOPIiB POCTY HA BUCOKI JO3U JJOOPHB.

306ip oJ1ii Ha BapiaHTi KOHTPOJIIO CTAHOBUTH 1,58 T/ra. BHEecCeHHs perynsaTopy pocTy
B 71031 0,5 11/ra 36inb1rye 36ip oii 1o 1,65 T/ra, a 3a BHEceHHs perynstopy B 1031 1,0 n/ra—
10 1,68 t/ra. 3a BHEceHHS TOOpUB O3 perynaropa pocTy 30ip ctanoButh 1,59-1,61 1/ra.
BHeceHHs peryiaropy pocTy cipusie 3poctanHio Buxony oxii Ha 0,04-0,1 T/ra.

TakuM YMHOM, PETyISTOPH POCTY CIpPHUSAIOTH 3POCTAHHIO BMICTY Oii y HaciHHI
COHSIIHUKY, HiBEJIIOIOYHM HETATUBHUH BIUTUB BUCOKHX J03 MiHEPAIBHUX TOOPUB.

BucnoBku i mpono3umii. [IpoBeeHi ekcriepuMeHTaNbHI JOCITIIKESHHS TO3BOJIIIIH
BCTAHOBHTH, IIO JJIsI OTPUMAHHS CTaOLIPHO BHCOKHX BpPOXKAiB COHSIIHUKY B YMOBaX
niBHIYHO-cxinHOT yacTunu Jlicocteny Yipainu (3,30-3,45 1/ra) Ta nomgonaHHst HU3bKOT
e(heKTUBHOCTI BUCOKHX 103 MiHEpAJIbHUX JOOPHUB JOIIIEHO BUKOPUCTOBYBATH PETYIIS-

Top pocty Llepon y ¢pazy BBCH 30-33 B Hopmi 0,5-1,0 ii/ra.
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