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HeBMmepxunbka B. A. «BriuB MiHepanbHUX JOOPUB Ta CTUMYJISITOPIB POCTY

Ha MPOAYKTUBHICTb TOPOXY MOCIBHOTO»

KBamiikarmiitna po6ota Ha 3700yTTsS OCBITHBROTO CTYIEHS Maricrpa 3a
cnemianbHocTi 201  «ArpoHomisi» -Iloichbkuii  HaIlOHAJIBHUN  YHIBEPCHUTET,
Kurtomup, 2023.

Ksamnigixkariitna poGota migrororineHa 3 ypaxyBaHHsAM «llomoxkeHbp mpo
kBaidikamiitai podoTu y [lomichbkoMy HalllOHAILHOMY YHIBEPCUTETI».

PoGora xommtorepHoro Habopy 3aradbHUM o00csroM 36 CTOPIHOK,
UTIOCTpOBaHA pHUCYHKa, po3MimieHo 11 Tabnuib, CHHUCOK PEKOMEHIO0BAHOI
JiTEpaTypu Haluye — 23 jpKeperna.

BucHoBkM Ta pekoMeHjalli BHUPOOHMUILITBY MIATOTOBJIEHI Ha OCHOBI
IIPOBEICHUX HAYKOBUX JIOCHIIKEHb Ta BUPOOHUYUX BUIIPOOYBaHb.

[lepmnii po3All MPUCBAYEHUM OISy JITEPAaTypHUX JIKEPEN 3a TEMOKO
KBapikamiitHoi poOoTH.

B npyromy po3mainai 03Hau€HO MICIl€ MPOBEACHHS BUPOOHUYUX JTOCTIIKEHb.
OxapakTtepizoBaHi mnoroani ymoBu 3a 2021-2022 pp. HaBenmeni meTonuku 3
arpoXiMi4HOI XapakTEPUCTUKU TIPYHTY, O10MOp(]OJIOriyHOI XAPaKTEPUCTUKH
cTe0J10CcTO0, (HOPMYBaHHS T'YCTOTH 1 BUCOTH POCJIMH, YTBOPEHHS IUJIOJIB 1 HACIHHS
B ITOaX, X Maca 3ajJie)HO BiJl 03 MIHEPAIbHUX JTOOPUB Ta CTUMYJISATOpPA POCTY
[TnanTaller copty [ 'perop.

A3zordikcyroya 3AaTHICTh Ta CUMOIOTHMYHA €QEKTHUBHICTH (POPMYBaHHS
010JI0TIYHOTO a30TY MOBITPAI.

JloBezieHo, 1110 yTBOpeHHs 0yIb0040K nounHaeThes y mikpoctaaii BBCH 60-
69 1 ocHOBHa iXx maca CTaHOBUTH Ot S50 mT. HA POCIMHY, KUIBKICTh 1 Maca
OynpO0oukoBHX OakTepiit y Mikpoctasii BBCH (70-79) mounHae ynoBiIsHIOBATHUCS.
HaiiGinp1ia maca 61070r19HO (hiIKCOBAHOTO a30Ty MoBITps (64,5 Kr/ra) popMyeThCs
Ha BaplaHTl BHECEHHS MiHepalbHUX N0OpWB 3a HopMH BHeceHHsT N30P30K45 3
HACTYITHUM TI03aKOPEHEBUM MIKUBJICHHSIM POCIUH CTUMYJISATOPOM pOCTY
[TnonTaller, o oOyMOBIIIOE OTpUMaHHS YpOXKaitHOCTI 3epHa 4,2 T/ra 3a BUCOKOI1
€KOHOMIYHO1 €()EKTUBHOCTI.

KirouoBi crnoBa: MiHepanbHi A00puBa, ctumyistop pocrty [lmanraller,
Oy1b00UYKOB1 OaKTepii, ypOxKanuHICTh, SIKICTb.



Annotation

Nevmerzhytska V. A. "Influence of mineral fertilizers and growth stimulants
on the productivity of peas"

Qualification work for a master's degree in the specialty 201 "Agronomy" -
Polissya National University, Zhytomyr, 2023.

The qualification work was prepared taking into account the "Regulations on
qualification works at Polissya National University".

The work of computer typing with a total volume of 36 pages, illustrated
figure, 11 tables are placed, the list of recommended literature includes - 27 sources.

Conclusions and recommendations for production are prepared on the basis
of scientific research and production tests.

The first section 1s devoted to a review of literature sources on the topic of
qualifying work.

The second section identifies the location of production research. The weather
conditions for 2021-2022 are characterized. Techniques on agrochemical
characteristics of soil, biomorphological characteristics of stems, formation of plant
density and height, formation of fruits and seeds in fruits, their weight depending on
doses of mineral fertilizers and growth stimulator PlantaPeg variety Checkback are
given.

Nitrogen fixing ability and symbiotic efficiency of biological nitrogen
formation in air.

It is proved that the formation of nodules begins in the microstage VVSN 60-
69 and their bulk is about 50 pcs. per plant, the number and mass of nodule bacteria
in the microstage BBSN (70-79) begins to slow down. The largest mass of
biologically fixed air nitrogen (64.5 kg / ha) is formed on the variant of mineral
fertilizer application according to N30P30K45 application rates, followed by foliar
fertilization of plants with PlantaPeg growth stimulator, which results in grain yield
of 4.2 t/ ha with high economic efficiency.

Key words: mineral fertilizers, growth stimulator PlontaPeg, nodule bacteria,

yield, quality.
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BCTYII

I'opox mociBaMi (Pizum sativum) - 1liHHa BUCOKOOUITKOBa 6000Ba KyJIbTypa,
sKa Ma€ BEJIMKHUI MOMUT Ha BHYTPIIIHbOMY Ta CBITOBOMY puHKaX. OCOOIUBICTIO
KYJBTYpH € O10XIMIYHUN CKJIaJ 3€pHA Ta SKICTh MPUPOJHOTO KOMIUIEKCY BiTaMiHIB
Ta IHITUX 010JIOTTYHO AKTUBHUX CITONYK.

3HauHUN BIUIMB HA YPOXKAMHICTB 1 SKICTh 3€pHA TOPOXY MOCIBHOTO MAarOTh
MIPUPOJIHI Ta aHTPOIIOTEHH1 (paKTOpH 30HU BUpOITyBaHHsI. MiHepalibH1 J0OpHUBa Ta
010JI0T1YHI IIpenapaTy BILUIMBAIOTh HA PO3BUTOK CIMOIOTMYHOTO MOTEHLIANY, KN
3a0e3rnedye pOCIUHUA TOPOXY TMOCIBHOTO OIl0JIOTIYHUM a30TOM Ta MiJABHUIILYE
IPOJYKTUBHICTh 3€pHa B cepelHboMy Ha 15-25 %.

BaxxnuBe arporexHiuHe 3HAYEHHsI NIPU BUPOIILYBaHHI TOPOXY MOCIBHOIO TE,
mo BIH € J00pUM  TONEPEAHUKOM  JUJIi  BUPOILIYBaHHS  OUIBIIOCTI
CUIBCBKOTOCTIOAAPChKUX KyNbTyp. KOpOoTKMI BereramiiiHuii nepiog Ta MpPUPOIHS
dikcarrist aTMoc(hepHOTO a30Ty pOOUTH TOPOX MOCIBHUM KPAITUM MOTIEPETHUKOM TT1]1
03UMI1 3€pHOBI KYJbTYpH.

Y A0CKOHANEHHS TEXHOJIOT1] BUPOIIYBaHHS TOPOXY MOCIBHOTO € aKTyaJbHOIO
HAyKOBOIO TMPOOJIEMOI0, BUPIMIEHHS SKOI JacTh MOMJIUBICTH MiJBUIIUTA HOTO
MPOJYKTUBHICTh Ta €PEKTUBHICTh BUPOILLYBAaHHS.

Meta jaochaixKeHb TOJsTalla Yy BHUBYEHHI OCOOJMBOCTEH (POpMYBaHHS
YPOXKAWHOCT1 Ta TEXHOJOTIYHUX IMOKA3HUKIB SIKOCTI TOPOXY MOCIBHOTO 3aJIEKHO BiJl
HOPMHU a30THHUX JOOPUB Ta mpernapaTiB 010J0TTYHOTO MOXO0KCHHS.

O0’€eKT 10CTiIKEHHSI - TPOLIECH POCTY 1 PO3BUTKY POCIIMH FOPOXY IMOCIBHOTO
3aJIEXKHO Bl HOPM a30THUX JOOPUB Ta CTUMYJIATOPIB POCTY.

IIpenmer pocailzkeHHss — CIMOIOTMYHMN TOTEHLIaN, NPOJYKTUBHICTD
€JIEMEHTIB TEXHOJIOTii BHPOIIYBaHHS, HOPMH a30Ty Ta CTUMYJSITOP pOCTY
ITmanraller.

Ilyoaikanii  astopa:  1.Jlinopa B.I., HeBmepxuubka B.A.
IIpoayKTUBHICTH COI 3aJI€KHO BiJl €JIeMEHTIiB TEXHOJIOTii BHPOUIYBAHHS B

KOPOTKOPOTAliiHiii ciBo3MiHI. 30IpHUK HAYKOBO-NPAKTUYHOI KOH(pepeHIis
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cryaeHTiB. Exosioriuna 0e3nmexka ta 30aj1aHcOBaHe NMPUPOJAOKOPUCTYBAHHS B
arponpomMmucjioBanoMmy BUpOOHMUTBI ( 11 :xoBTHs 2022p.) M. Kurommp,
2022.C4-7.

2. Jlinopa.B.I'., HeBmepsxkuipka B.A. Oco0GIMBOCTI €IeMEHTIB TEXHOJIOT1]
BHUPOIIYBaHHS TOpoXy MociBHOTO. 30. Hayk.-mipakT. kordepeHiii cTyaeHTIB.
Exonoriyna 6e3neka ta 30ajJaHcoBaHEe NPUPOIOKOPUCTYBAHHS B
arponpomucioBomy BupoOHHUNTBI ( 11 sxoBTHS 2022p.) M.
AKuromup,2022.C.23-27.

3. HeBmepxkunpka B.A., Mapuyk T.1. mpodecop imxopa B.I'.
CumOioTnyHa a3zoTdikcallis 3epHo0000BUX KyJabTyp. MaTepianu HayK.-
npak.koH®.cTyaeHTiB (M. XKutomup, 27 BepecHs 2021 p.) . Kuromup: [lomicbkuit

HalioHanbHuH yHiBepcuret. 2021. C. 15-18.



Po3ain 1
AHAXITHYHUIH OTJISA JIiTEpPaTypu

ITociBHI1 mIOIIi TOPOXY B CBITI 3aliMarOTh OM3bKO 7 MJIH ra. Ha 3emHi# Ky
cepes 3epHO0000BUX KYJIBTYp BIH MOCIAA€E T'ATE MICIIE MICHs COi, KBacoJIi, apaxicy
1 HyTy. Jl711 €BpOMenchKUX KpaiH TOpOX € OCHOBHOIO 3€pHOO000BOIO KYIbTYPOIO,
sIKa BUPOITYETHCS HA XapyoBi Ta KOPMOBI 1I1J11 HA IUIOII OJIM3bKO 3 MJIH.Ta.

3a pesympratamu 2020 poxy cepemHs BpOKaWHICTh TOPOXYy MO YKpaiHi
CTaHOBUTH 2,16 T/ra. [IpoananizyBaBLIM JaH1 HOKa3HUKH 10 KOKHIA 00J1aCTI MOYKHA
BIIMITUTH, IO JifepaMu cTaiu rocnojgapctBa Yepwirisevkoi (3,4 T/ra) Ta
XmenbHuUlbkoi (3,3 1/ra) obmacteil. Jlo BUIIMX MOKa3HUKIB BPOXKAWHOCTI JTaHOI
KyJIbTYypu TakoX yBimum - [lonraBmmua (3,2 1/ra), Binnmuumna (3,0 1/ra) Ta
Cymmuna (2,9 1/ra) [1].

Hammim 3aBnanHsM nepeadavanocss BABUUTU PEAKILiI0 TOpoxy copty I'perop
Ha Pi3H1 03U a30THUX JIOOPUB Ta PETYISITOPIB POCTY, COIPSIMOBAHUX HA OJCPIKAHHS
€KOJIOTTYHO Oe3MeYHOT MPOAYKILIi.

BiaTBopeHHs pot0YOCTi IPYHTIB € OJJHUM 3 OCHOBHUX UMHHHUKIB BHCOKOI
MPOJTYKTUBHOCTI POCIMHHUIITBA 1 TOJOBHUX BaKENIB ITABUIIECHHS BPOXKaWHOCTI
PI3HUX KYyJBTYp 1 IPOJYKTUBHOCTI arpoeKOCUCTEM Yy 1HuioMy [2]. BiarBopeHHs
POJIFOUOCTI TPYHTIB 332 paXyHOK BUKOPUCTAHHS CHPOBUHH OPTaHIYHOTO MOXOKEHHS
€ OCHOBOI OpraHiYHOIO POCIAMHHUUTBA 1 B LUIOMY MNPOAYKTHBHOCTI
arpoeKOCHUCTEMH.

AMepUKaHChKI BYEHI BBaXKalOTh, IO JTOOpHUBA 3a0€3MEUYIOThH ITiIBUIIICHHS
BpoxkaiB Ha 41 %, nmectunuan Ha 20 %, ciBo3MiHa Ta OOpOOITOK IPYHTY B
cepenuboMy Ha 11-18 %, kmimatuuni dakropu 10 15 %, riopunne HaciHHs - 8 %.
VYuyeni HimeyunHu BiTHOCSITH MOJOBUHY PUPOCTY BPOKAKO 32 PaXyHOK JTOOpHUB, a
@panmii - HaBiTh 50-70 %. Hesz0amaHcoBaHe BHECEHHS MiHEpaJbHUX J100OpUB
MIPUBEJIO A0 AeTpajarlii IpyHTIB iX 301IHCHHS Ha €JIEMEHTH JKUBJICHHSI, TI1JIBUIIICHHS
KHCJIOTHOCTI, TOTIPIIEHHS T'yMYCOBOI'O CTaHY 1 MOXHUBHOTO pexumy. BeaeHHs
palioHaIbHOTO BUPOOHMIITBA HA MiABUIIEHHS KOHKYPEHTHOCIIPOMOXKHOT TPOTYKITIi

1 BITHOBIIEHHS POAIOYOCTI TIPYHTIB, OCHOBHHMM MUISX PO3BHUTKY CLIBCHKOTO



rocrogapctsa [3].

J7is OTpUMaHHSI BUCOKHUX MOKa3HUKIB BPOXKAIHOCTI CIIILCHKOTOCTIOAAPCHKIX
KyJbTYp MOTPIOHO 3a0€3MEeUUTH 1X €JIEeMEHTaAMH MIHEpPAJIbHOTO JKUBIIECHHS, Cepel
SKUX OCHOBHUM € JIOCTYITHHUI a30T. A30T - OJIUH 3 OCHOBHUX O10T€HHUX €JIEMEHTIB.
Henocrarast 3a0e3medeHicTh a30TOM - OJIMH 3 OCHOBHUX YMHHUKIB, KU 1HTIOy€
MPOIIECH POCTY 1 PO3BUTKY POCIHH. SIK CTBEp/KYIOTH BioMi BueHi [4],
napagoKCaNbHICTD II€1 CUTYAIlll MOJIATAaE B TOMY, 110, CTPAKIAIOYH BiJ a30THOTO
ne(iuuTy, pOCIMHA HaCUY€Hl a30TOM, HasBHOMY B HaBKOJUIIHbOMY CEPEIOBHIL,
Tak sK aTMocdepa ckianaerbes Ha 78 % 13 MOJEKYJISIPHOTO a30Ty, a OpraHiuHi
PEYOBHHHM MICTATH Oararo 3B’s13aHOro a3oTy. IIpoTe BiH HeAOCTyHUM [171s1 0araThox
pOCIMH, Ha BIAMIHHO BIJ 3epHO0000BUX. CuMO0103 O0000BHUX pOCIUH 3
Oy 1b00YKOBUMH OAKTEPISIMU - OJ[HA 13 HAHOUIBII €PEKTUBHUX CUCTEM O10JI0T1UHOT
a3zoTQikcalli, 1Ka Mae BaXJIMBE €KOJIOTIYHE Ta NMPAKTUYHE 3HA4YCHHsS. Y 0000BO-
pu300iaIbHOMY CUMO01031 J0CATAE€ThCS MOEAHAHHS JBOX IJI0OAIBHUX O10XIMIYHHX
npoleciB - a30Tdikcanli Ta GOTOCUHTE3Y, 3aBISIKH YOMY HOPMAaNi3yeThCsl a30THO-
BYIJIEBOJHUN OanmaHc pociauHHOro opranizmy[5]. [lo3utuBHA poib TOpPOXY
MOCIBHOTO TIOB’Si3aHa 3 JKUTTEAISUTBHICTIO OyIbO0UYKOBUX OakTepiil. L5 -yHikanbpHa
3JIaTHICTh J1I03BOJIsIE 36pHOO0OOBUM KYJIBTYypaM 3aCBOIOBATHU 3a BereTailito 10 390 kr
a30Ty TIOBITPS, IO ©€KBiBajJeHTHO 1,2 T amiauyHoi cemTpu [6], sKui
BUKOPHUCTOBYETHCS JIJISl )KUBJICHHS] POCIIMHAMHU TOPOXY 1 3aJIMIIAEThCA B IPyHTI 60-
90 kr.

[HTEeHCMBHUN PO3BUTOK (PiTOMAacu TOpPOXy 1 BHCOKa moTrpeda B a30Ti s
BCTAHOBJICHHSI €(DEKTUBHOTO CHMO103y B MOEAHAHHI 3 HEPO3BUHEHOIO KOPEHEBOIO
CUCTEMOIO OOYMOBIIIOIOTH @30THE T'OJIOyBaHHSI POCIUH rOPOXy B MOYATKOBI (a3u
HOTO PO3BUTKY, 0OCOOJIMBO Ha O1THUX IPYHTaX.

EdexkTuBHICTD BUKOPUCTAHHS a30THUX JOOPHUB, B MOCIBaX TOPOXY B MEBHIN
MIpi 3aJIEKUTH BiJl CTPOKIB 1 CIOCc001B iX BHeceHHs. [loOpuBa, siki 3aCTOCOBYBAIU B
NEPEANOCIBHY KYJIbTUBAIIO, CIPUSIIOTH MIABUIIEHHIO BpOXKaHHOCTI ropoxy Ha 0,3
T/ra. Ilpupict BpoXarw ropoxy MOSICHIOETHCS THM, 110 a30THI goOpuBa Ha (PoHI

dbochopHo-KanitHUX 3a0e3meuyroTh GopMyBaHHS 000IB 1 3epeH B HUX, a TAKOXK
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MIJBUIIYIOTH iX Macy. Ha yopHo3emax nerpagoBanux JlicocTenoBoi 300U YKpaiHu
BHECEHHS a30THUX 100puB B no3ax N40-60 crnpusie MiIBUIICHHIO YPOXKaHHOCTI
ropoxy 3,58 1/ra.

Pa3om 3 TUM, peKOMEHI0BaH1 Pi3HUMHU aBTOPAMH 03U MIHEPAIBLHOIO a30Ty
BapitoroTh Bix 15-30 mo 70-165 kr/ra [7].

Jlo moyaTky akTHUBHOI a30TdiKkcallii poOCIUHU NOTPEOYIOTh BHECEHHS 30Ty 3a
HEJOCTaTHhOI KIUIBKOCTI HOTrO B IPYHTI, HEOOXITHO JOJAaTKOBO BHECTH IIEH
MakpoenemeHT B 1031 20-30 kr/ra. Ha rpyHTax 3 HU3BKOIO POIIOYICTIO, 3 BMICTOM
rymycy MeHiie 2 %, peKOMEHIY€EThCS BHOCUTH a30Ty — 60 Kr/ra.

A30THI1 100pUBa 1J1 pOCIMH TOPOXY B3araji Kpalie He BHOCUTH, TaK SIK BOHU
IPUCKOPIOIOTh POCTOBI IPOLECH, CIPUSAIOTH YTBOPEHHIO 3aHAATO BEJIUKOI
ACUMUISAIIAHOT TTOBEPXHI, MOJIOBXKYIOTh TPUBAIICTh BEreTarlii, o MpU3BOJAUTH B
KIHIIEBOMY pe€3YJIbTaTl 0 BUJISTAHHS MOCIBIB 1 3pOCTA€ BPA3IMBICTH XBOPOOAMU Ta
MIKITHAKaMH. Psij iHIIMX BYEHUX JTOBOASTH HETaTUBHUM BIUIMB Ha a30T(IKCYIOUY
3MaTHICTh OynbOOukoBHX Oaktepiid. IIpoTe, 1HIII HAayKOBII PEKOMEHAYIOThH
3aCTOCOBYBATH TaK 3BaH1 CTAPTOBI 103U MiHEpaIbHOTO a30Ty 110 20-40 kr/ra, siKui
HEOOXITHUN Ha TMOYATKOBUX e€Tamax poCTy 1 PO3BUTKY Ta JO TMOYATKY
¢dbyHKU10HYBaHHA 0000BO-pH3001aIbHOTO anapary [8].

[TonboB1 JOCTITKEHHS, K1 MPOBOAUIUCSA B [HCTUTYTI KOPMIB 1 CIIIBCHKOTO
rocriogapctBa Iloninss HAAH 3a BHeceHHs MOBHOTO MIiHEPabHOTO J0OpUBa B
Hopmi N30P40K 60 3abe3neuye BpoxkaiHIiCTh 3epHa ropoxy 4,02 1/ra, 1m0 O11bI11e Ha
0,82 1/ra mopiBHSIHO 3 NUITHKaMU 0e3 10OpHUB (KOHTPOIIB) [9].

[3 30ibIICHHSIM 103 a30Ty MPUTHIYYETHCS HITPOreHa3Ha AaKTUBHICTh Ta
3MEHIIIYETHCS KITBKICTh OyJIb00YOK, TAKOTO TBEP/KECHHS MPUTPpUMYIOThCS JI.M.
['onuap, B.C. [Mununenko[10], Tomy BHOCUTH a30THI JOOpHBA TIPH BUPOIIYBaHHI
rOpOXy HE PEeKOMEHIYETHCS.

[Ipore, nmuiire 3acTocyBaHHs a30THUX, (OCHOPHUX 1 KATIHHUX TOOPUB JJOCHUTH
4acTo He 3a0e3leuye OYiKyBaHOrO pe3yJjbTaTy 0e3 3aCTOCYBaHHS PEryJsTOpPiB
pocTy.

OctanHiM yacoM mpoOiieMa MiABUILEHHS MPOAYKTUBHOCTI POCIMHHUIITBA
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BIpIIIYETHCS 3aCTOCYBAHHIM PETYJISATOPIB pOoCcTy pociuH [11].

Huni Bunailimeno 1 BuBuYeHO Maibke 6000 BumiB pi3HHX (Hi3HOJOTIYHO
aKTUBHUX CIIOJYK: MIKpOOHOTO, POCIIMHHOTO, XIMIYHOTO, ajie Tpoxu Oubiie 3a 100
3 HUX HaWIUIM PaKTUYHE 3aCTOCYBAHHS B IIPAKTHIIL.

OO6csiru  BUpPOOHHMIITBA 1 TPOAAXK PETyIATOPIB POCTY MEPEBEPLIYIOTH
BUPOOHHUIITBO YCIX 1HIIMX TMpernapariB, sKi 3aCTOCOBYIOTh B CUIBCBKOMY
TOCIIOIAPCTBI 1 TPOJIOBKYIOTh 3pOCTATH.

3acToCyBaHHS PICTPETYJISITOPIB POCTY HA MOCIBAX 3€PHOBUX, 36pHOO0OOBUX,
KOPMOBUX TPaB CIIPUsI€ MIABUIIICHHIO aKTUBHOCTI CUMO10TUYHOT a30Tdikcarii [23].

Perynaropu pocTy pociuH BIUIMBAalOTh Ha (POpMyBaHHS 1 (DyHKIIIOHYBaHHS
CUMOIOTMYHUX CHUCTEeM OO00OBUX KYyJIbTyp 1 CHPUAIOTh MIABUIICHHS 1X
MPOJYKTUBHOCTI.  3B’SI3yBaHHS  MOJICKYJSIPHOTO @30Ty CHUMOIOTHYHUMH 1
I'PYHTOBUMH A1a30TPO(PHUMHU MIKPOOPraHI3MaMU - €IMHUN €KOJIOT1YHO Oe3MeuHui
1 TIOPIBHSHO JEHICBUM MIIAX 3a0€3MeYeHHS] POCIUH €JIEeMEHTaMU >KUBJICHHS.
[HHOBalIfHUM ~ HampsAMOM  Cy4YaCHOi  arpapHoi  Hayku €  po3poOka
arpoOTEXHOJIOTIYHUX TpUHOMIB 1HTeHcu(ikalii OilosoriuHoi  ¢ikcamii  a3oTy
0000BUMHU KYJIBTypaMH, IO CHPHSIE MIABUIICHHIO YPOXKaWHOCTI Ta €KOJorizarlii
3emuiepoOcTBa [21].

Hocmimxennss [HcTuTyTy Mikpobionorii 1 Bipycosorii HAAH VYkpainu
3aCBIAYMIIM, L0 TpPU CYMICHOMY BHUKOPUCTaHHI HOBHUX pPEryJsTOpPIB POCTY 3
MIHEpAJIBHUMHU JTOOpUBaMHU MOKJIMBO 3MeHITyBaTu BuTpatu Big 20 mgo 30 % 6e3
3HIKEHHS 3aXUCHOTO €(PeKTy, 1110 3abe3neuye 3HauHy eKOHOMII0 3ac001B Ha OCHOBI
(b1310JI0TIYHO AKTUBHMX PEYOBMH CTBOPEHI IMpenapaTv: Ha OCHOBI T'yMIHOBHUX
kucnot Ta ix conert (['ymiding, I'ymin, 'ymicon, I'ymicrap), nirHocynbdaHaris 1
JirHocynb(poHoBUX KUcIOT (JIirHorymar), momietunenriikomto (Bummen, Jopcait,
Mapc, Ilnantaller, TIEI'-400, IIEI-1500) [100]. Bucokow ¢i310JI0TT4HOIO
AKTUBHICTIO XapaKTEPHU3YIOThCA TMpenapaTd Ha OCHOBI (PYJTbBOBUX KHCIIOT
(dynbeiTan, dynbBike, Arpidyn).

HanzBuuaiino Benuka rpyna KOMOIHOBAHUX PETYJISITOPIB POCTY, SIKI MICTSTh

KoMIuiekc pi3Hux pedoBuH — [IEI' + rymaru, rymiHOBI peYOBHMHHM + MIKpPO- 1
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MaKpoeJIeMEHTH, aMIHOKHUCIOTH + MIKpPO- 1 MAaKpPOCJIEMEHTH, BITaMIHM +
aMIHOKHCIIOTH + Tmoinicaxapuau + rymiHoBi kucinotu (Bisa), ¢itoropmonu +

I'YMIHOBI 1 pyIbBOKHCIOTH + BiTaminu (Bepmictum) [12].
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Pozaia 11
YMOBH Ta MeTOAUKA MPOBEAEHHS J0CiIKEHD

BupoOuuui nochimkerns npoBoawin Ha mignpuemctsi CTOB «Teripchke»
JKuromupcrkoro paitony, JKutomupcbkoi o01acTi..

IpynroBuii mokpus Ilomiccs VYKpaiHu XapakTepU3YEThCS IEPEBAKHO
nepHoBO-MA30MUCTUMU  (68%), TEMHO-CIpUMH, SICHO-CIpUMH 1  CIpUMH
OITi130JICHUMHU TPYHTAMHU.

JIabopaTopH1 aHaNi3u TPYHTY IPOBOIMIMN HA MIAMPUEMCTBI <« KUTOMUPCHKUI
oOnacHUM Jep>KaBHUIM TEXHOJOTIYHUHN IEHTP OXOPOHH POJIOYICTI TPYHTIB 1 IKOCTI
OpOAYyKUID» 3a TakuMuU MeTonukamu: pH BogHOi 1 conboOBOI cycneHsii Ta
TIAPOTITHYHY KUCIOTHICTH 3a MeToaoMm KammeHa-I'iIbKOBHIl; BMICT TyMycCy 3a
TiopenuMm, aszor 3a Kopabingom; pyxomi crnoiayku Qocdopy 1 Kamio 3a
MOAM(PIKOBAaHUM  METOAOM  YupukoBa. ATpOXiMIYHI BJIACTHUBOCTI TPYHTY
B1JI0Opa)KEHO B TaOJHIII.

PesynbTaTn  JOCHIKEHB CBiAYaTh, 110 TPYHT JOCHIIHUX JIISTHOK

MPEICTABICHUM IEPHOBO-ITII30JUCTUM CYTIIMHKOBUM CKJIaioM (Tabmuis 1).

Tabmums 1
ArpoxiMiyHa XapaKTepUCTHUKA TPYHTY
[Toka3uuku . CryneHis
S | &
®) E o~
Buict rymycy MT/KT 1,4 cepeHin
MacoBa yacTka JerkorigpoaizoBanoro a3ory (N) | Mr/kr 9,7 HU3BKUN
Macosa yacTtka pyxomoro ¢ocdopy (P205) MT/KT 167 BHUCOKHUU
Macosa gactka pyxomoro karito (K20) MT/KT 102 1 IBUIIIEHU T
MacoBa yactka pyxomoi cipku (SO4) MT/KT 4.4 M1IBUIIICHU T
MacoBa yacTtka pyxomux cronyk miai (Cu) mr/kr | 0,002 | mgyxe HU3BKUN
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MIPOJIOBXKEHHS Ta0uIIl 1

MacoBa yactka pyxomux crnonyk (Fe) MT/KT 1,16 | myxe HU3BKUI
MacoBa JyacTka pyXOMHX CIOJYK IUHKY (Zn) MT/KT 0,07 | nmyxe HU3BKUI
MacoBa yacTka pyXxoMHx croiyk mapranio(Mn) | mr/kr | 4,93 HU3BKUN

pH rpyaty (KCL) on.pH | 5.8 cnabo Kucaui

BwMmict rymycy y BepXHbOMY TOpu30HTI ckiaaae 1,9 %, 3 rmubunoio iforo
BMICT 3MeHInyeTbes. [1lo 10 3a0e3neueHHs eneMeHTaMu >KUBIICHHS, SIKI JOCTYITHI
JUIsS 3ACBOEHHS POCIIMHAMU, TPYHT MA€ HACTYIIHI IOKa3HUKH, Ty KHOT1APOJI130BAHUM
a30TOM - Jy>K€ HU3bKe 3a0e3neueHHs, pyxomumu hopmamu pocdopy - cepenHe,
OOMIHHHUMHM KaJi€eM - MiABUILEHE 3a0e3MeueHHs. Peakilis IpyHTOBOTO CepeIOBHIIIA -
cnabo kucna. Tak, pH BoiHe B BEpXHbOMY IIapi CTAaHOBUTH 5,8, a rigpoJioriyHa
KUCIOTHICTH -0,75 mr-ekB./100 rpyHTYy. €EMHICTh IOTTIMHAHHS Ha piBHI 20-25 Mr-
ekB./100 rpyHTy.

[TonbOBUMH JOCIIJKEHHSMH NEepe10ayeHO BUBUEHHSI OCOOIMBOCTI POCTY 1
PO3BUTKY TOPOXY MTOCIBHOTO 3aJI€KHO BiJl yIOOPEHHS MiHEpaJIbHUMU 100pUBaMH Ta
perynsitopaMu pocty B ymoBax Ilomicest Ykpainu . [lonboBuii 1ociiz 3akaageHo B
KOPOTKOPOTAI[IHINA CIBO3MIHI Y BUPOOHMUYMX yMOBaxX 1 MPOBOAMBCS BIPOIOBK

2021-2022 pp. Ha mIomIi 5 reKTapis.

Tabnus 2
CxeMa BUpOOHHYOTO JOCIITY
Copt JloOpuBa CTumynsTop pocTy
A P30K45 - K be3
> N15P30K45 CTUMYJISITOP
N30P30K45 pocTy
Sai N45P30K45
P30K45 Crumynstop
A N15P30K45 pocTy
N30P30K45 [TnanTaller
= N45P30K45

Crnoci6 ciBOM 3BHYAMHUN PSAKOBUN 3 IMIMPUHOK MUKPSIb 15 cMm, raubuHa

3aroptanHs 4-5 cM. Hopma BuciBy 1,2 MIIbIOHM CX0KHX HAaCIHUH Ha 1 rektap
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Hamumu npocnikeHHssMUA niepeAdaydanocss BUBYUTH BIUIMB 7103 a30THUX
no0puB Ta ctumynsitopa pocty [Tnanraller Ha mPoTyKTUBHICTH CEpEeIHLOPAHHBOTO
copty ropoxy I'perop. [lo3u MiHepanbHUX JOOPUB BHOCWIM y Takux (QopMmax:
amiayna cenitpa (N-34,4%), amodoc (P205 - 52 %) ta cynedat kamito (K2SO4 -
59,8 %).

®docdopHi 1 KamiiHi J00pHMBa BHOCWUJIM I OCHOBHUN OOpOOITOK TPYHTY,
a30THI HaBECHI MiJ MepeAnociBHUNA 00poOiTok. OONpUCKYyBaHHS MOCIBIB TOPOXY
nociBHoro copty I'perop npoBoauiu y mikpoctaaisix BBCH 55-65 (mosisa nepmmx
KBITKOBUX OpYHBbOK - TIOBHE IIBITIHHA), aji€ KBITKM 1€ HE PO3KPUIIUCH.
bioperynstop pocry Ilnantaller (miroua pedoBuHa mnogierusnenriikoiab (ITEIN) —
400-800 r/miTp ByJIb(POKUCIOTH Ta COJI TyMIHOBUX KHCIOT 4 1/miTp,
BUKOPHCTOBYBAJIM 32 PEKOMEHAIIIT 3assBHUKA Ta HOPMH BUTpAT - 25 1/Ta.

HagecHi, 3a mepiioi MOXJIMBOCTI BUXOJY arperariB y IoJje, TPOBOIUIH
3aKpUTTS. BOJIOTH Y JIBa CJiJIM 3yOOBUMH OOpOHAMHM Ta BUPIBHIOBaHHS TPYHTY
nuieigamu. Ilepen ciBOOIO TPOBOAMIAM PHUXJEHHA NOJA KyJIbTHBATOPAMH Ha
rbuny 7-8 cM 3 ogHOYacHUM OOpoHyBaHHAM. CHCcTeMy yaoOpeHHs 3aCTOCYBaIN
BIJITTOBITHO JI0 CXEMH JIOCII/IIB.

3 METOIO MOJIMILIEHHS a30THOTO KUBJIEHHS 33 paxyHOK (hiKcalii 010J10T4HOro
a30Ty TOBITPS, HACIHHS Tmepea ciBOO 00poOisamu OynbOOYKaMu OakKTepisiMu,
THOKYJISILIIFO TTPOBOAMIIM pU30TOP(iHOM.

Bigpa3y micns ciBOU 1ojie KOTKYBaHHS KUIbYACTO-IIMOPOBUMHU KOTKAMH 3
OJTHOYaCHUM OOpoHyBaHHsM. Uepe3 5-6 AHIB, SKIIO Ha IMOCIBaX YTBOPIOETHCS
IPYHTOBA KipKa 1 3'SBJISIIOTbCS HUTKOMOAIOHI MPOPOCTKI Oyp'sHIB 3aCTOCOBYBAIIU
OOpOHYBaHHS POTAIIHHUMU OOPOHAMH.

JIist 3MEHIIeHHS JIBOJOJIbHUX Ta 3JIaKOBUX OYp'SsHIB BHOCHUJIU TepOIIHa
Cromn 300, k.c. (4,5 niTpiB Ha TeKTap) MiJ AUCKOBE OOpOHYBaHHs. JIJisl 3HUIIICHHS
3JIaKOBHUX OaraTopiyHUX Oyp'siHIB moJie ropoxy 00pobssun repoinumom [lanTtepa 2
n/ra.

Jlns 3axucty Bia OyJbOOYKOBMX JOBIOHOCHUKIB Ha TOYATKy 3aceeHHS

IIKITHUAKIB, & TIPU 30UTHIIICHHS iX YUCICHHOCTI 10 15-30 KyKiB HA OAWH KBaJAPAaTHUN
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METp 3aCTOCOBYBAIU CyLIbHE 00npuckyBaHHs npenaparom dacrak 10 % (0,1-0,2
a/ra).

Perynsarop pocty [Tnanraller (ITEI') — 400 BHocunu y mikpoctazgisix BBCH -
55-65 (mosiBa mepIImx KBITKOBUX OPYHBOK).

B nmocmimxenHsx mnependavanocs BUBYEHHS €(PEKTUBHOCTI 3aCTOCYBAaHHS
PI3HUX J103 MIHEpaJIbHUX T00pUB, Y TakuxX GopMax - amiayHa cemitpa (N — 34,4 %,
amodoc (P,Os - 52 %) ta cynbdin kamito (K2SO4 - 59, 8 %).

[lin ocHOBHUII 0OOpOOITOK TPYHTY BOCEHM BHOCWIM (HochOpHI 1 KalliiiHi
n00puBa, a30THI - HABECHI 1] IEPEINOCIBHUIM 0OpOOITOK TPYHTY.

OOnpuckyBaTH MOCIBU TOpoXy peryistopoM pocty pociauH [lnmanrtaller y
Mmikpoctafgisix BBCH 55-65 (mosiBa nepiimx KBUTKOBUX OpYHBOK, ajie KBITH 1€ €
3aKpUTHUMH - MOBHE LBITIHHSA, 50 % KBITIB BiAKpUTI). Perynstop pocty pociun
[TnanTaller (miroua pedyoBuHa nomietwieHrikons (ITEIN) 400, ¢ynpBokuCIOTH Ta
COJIl TYMIHOBHUX KHCJOT 4 T/ BUKOPUCTOBYBAJIM 3 PEKOMEHIOBAHOIO 3asBHHUKOM
HOPMOIO BUTPATH 25 TpaM Ha reKTap.

@DeHOJIOT1UHI CIOCTEePEKEHHSI Ta O010METpPUYHI JOCTIHKEHHS MPOBOJUIHU 3
ypaxyBaHHAM ycix BuMor aociigHoi cpasu b.O. locniexoB. [1oab0B1 1oCiimKeHHS

CYNPOBOJKYBAJIMCS TAKUMH BUMIPAMH Ta aHATI3aMHU:

OOJIIK TYCTOTH CTOSIHHS POCIWH BU3Hauyajdu y a3y MOBHEX CXOMIIB 1
nepes 30MpaHHSM ypoXKal0 Ha BUJUICHMX MalJaHYyMKaxX y BCIX BapiaHTax Ta
MOBTOPEHHS JIOCTIAY 3rigHO «MeTOAuKH JAEep>KaBHOTO COPTOBUIIPOOYBaHHS
ClIbChKOTOCTIONAPChKUX KynbTyp [18] Ta «Metoauka HayKOBUX JOCTIIKCHb B
arponoMii» [13]. Bigmiuamu Makpo Ta MIKpOCTaii CIIOCTEpIralouu 3a IpoiecaMu
pocTy 1 PO3BUTKY pOCIMH 3a mKaiolo 3amokca (Zadoks scale). 3a manumwm
HiApaxyHKIB y ¢a3i NOBHUX CXO/1B BU3HAYAIIU MOJBOBY CXOXKICTh HACIHHS, a MEpel
30MpaHHSM - BUKUBAHICTh POCIIHH;

- BHUCOTY POCIWH BU3HAYAIH ITUISIXOM 3aMipy Ha 3aKPITJICHUX KUJTOUKaMHU
25 pocnuHax 3a HACTaHHS KOXHOI MIKPOCTa/iii TOpOXy MOCIBHOTO;

- dbopMyBaHHS CUMOIOTMYHOTO amapary, KUIbKICTh 1 Macy OyJIbOOYOK,

3arajbHOTO Ta AKTUBHOTO CUMOIOTUYHHUX MOTEHITIANIB, MPOBOAUIIN 32 METOIUKOIO
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I'. C. ITocunanosa [14].

M;+M,
3CII = xT

ne: 3CII - 3aranpHMii CMMOIOTHYHME IOTEHIaN, THC. Kr¥mio/ra; My, M, -
3arajibHa cepeliHs Maca Oynbp00YOoK 3a mepion yacy, kr/ra; T - mepiog MiX JBOMa
CYCiAHIMU CTPOKaMH BH3HAYEHH, 10,
M;+M,

ACII = xT
2

ne: ACII - akTuBHHM CUMOIOTUYHHI ITOTCHINA], THC. Kr*mio/ra; Mi, M2 -
3arajbHa Cepe/IHsl Maca akTUBHUX OyJIb0O0YOK 3a 1epioj yacy, kr/ra; T - nmepiog Mix
JIBOMA CYCIJIHIMU CTPOKaMH BU3HAYECHHS, 110,

- KUIBKICTB 010J10T19HO (D1KCOBAHOTO a30TY MOBITPsI BU3HAYAIH METOI0M
pO3paxyHKy O010J0TiYHO (DIKCOBAHOTO a30Ty 3a AaKTUBHUM CHMOIOTHUYHUM
noteHmianoM (ACII) ta nuromoro aktuBHicTIO cumOio3y (ITAC). Ilutomy
aKTHBHICTh cuM0103y (1 r a3oty Ha 1 Kr cupux OyJIb0040K 3a 100Yy) pO3paxOBYIOThH
3a GOopMYJIOIO:

Ni-N;
ACII;-ACII,

ITAC=

ne IIAC — mumrtoma akTuBHICTH cum0biody, © N/kr 3a no0y; Nj, N -
MaKCHMaJbHe BUKOPUCTAHHS a30Ty pOCIMHAMH O0OOBHUX KYJIbTYpP Y BIANOBIAHHUX
BapiaHTax JOCIITy 3a OKpeMi mepioau abo 3a Bererailito pociuH, kr/ra; ACII; 1
ACII, — 1e 3Ha4eHHS! AKTUBHOTO CUMOIOTHYHOTO MOTEHIIaTy Y BapiaHTax 0e3 1 3
3aCTOCYBaHHSAM 1HOKYJISIIT HACIHHS, KT'* THIB/Ta;

- CTPYKTYPHHI aHalli3 €JeMEHTIB NPOAYKTUBHOCTI Ta PO3PaXyHOK
010JIOTIYHOT ~ ypOKaliHOCTI  mpoBoAWAM 32  «METOAUKOW  JIep)KABHOTO
COPTOBUIIPOOYBAHHS CLIbCHKOTOCIIOAAPCHKUX KYIbTYp» [15];

- YPOKaHICTh 3epHA BU3HAYAIM HAa OOJIIKOBIN YaCTHHI TOCTITY

MCTOJOM CYHiHBHOFO 36I/IpaHH$I Ta 3BAXXYBAHHAM 3CpHA 3 IoAaJIbIIINM
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BHU3HAYEHHSIM BOJIOTOCTI Ta 3aCMI4€HOCTI;

- TEXHOJIOT1YHI MMOKAa3HUKH SIKOCTI COT BMICT Oinka 3a MeToauku X.M.
[Tounnok [16], a BMicT xupy Ha anapati Cokcrnera;

- 1151 Bu3HaueHHs1 macu 1000 HaciHMH Bij MapTii 3epHA FOpOXYy BPYUHY
BiOupanu aBa 3pa3ka 500 HACIHUH 1 KOXKHY 3 HUX 3BaXKyBaJIU 3 TOYHICTIO O OJIHI€T
COTOI rpama,;

- CeKOHOMIYHY €(eKTUBHICTh TEXHOJOTIH BUPOIIYyBaHHS 3epHO0000BUX
KyJbTYp PO3paxoByBaju 3a METOAMYHUMHU BKa3ziBKaMu «TeXHOJOriuHa OIIHKa
3€pHOBUX, KPYI'SHUX 1 3€pHOO000 KyJIbTYp» Ta TEXHOJIOTIYHUMH KapTaMu

BUPOIIYBAaHHS IOCHII)KYBaHO1 KyJIbTYPH;
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Po3mia 111
Pe3ysabTaTtu noc/ixKkeHb
3.1. ®opMyBaHHSI I'YCTOTH CTE0J1ECTOIO

[ToapoBa CXOXKICTh 3aJI€KHUTh BIJl MOCIBHUX SKOCTEH HACIHHSA, JTJaOOpaTOpHOL
CXOXOCTi, YACTOTH HACIHHS, MEPEANOCIBHOI MIATOTOBKH HACIHHS, a010TUYHUX Ta
anTpornoreHHux (akropis [17].

Ha rycToTy CTOSIHHA pOCIMH TOPOXY IIOCIBHOTO BIUIMBAIOTH IIOIIA
YKUBJIEHHS, CIOCIO CIBOM, HOPMHM BHCIBY TOpOXY IOCIBHOTO, MOJIbOBA CXOXKICTb,
30epeKeHHs POCIIMH 10 30UpaHHs.

Binomo, 1o Bci 3¢pHOO000B1 KYJIBTYypU IPOPOCTAIOTH 1 NOTJIMHAIOTH BOAY B
mexax 130-140 % BigHOCHO iX MacHu Ta ONTHUMANbHIN TeMIiepaTypl IpyHTY. Ale
2021 pik XxapaKkTepU3y€eThCsl HEIOCTATHIM 3allacoM MPOYKTUBHOI BOJIOTH HaBECHI,
110 1 IPHU3BEJIO 10 3MEHIIEHHS MOJBbOBOT CX0KOCTI MOPIBHAHO 3 2022 pokoM. Tak, y
mikpoctaaii BBCH 09 kinpKicTh CX0KOT0 HaCIHHSA 3a TeMIEpaTrypH Mnositps 12,6-
12,7 ° C Ta 3anaciB IpOAyKTUBHOI BOJOTH y MOBEPXHEBOMY IIapi TPYHTY A0 20 MM
MOJIbOBA CXOXKICTh OyJia B Mexkax 91,9 - 93,3 %.

3a nanumu B.B.JIuxouBopa, B.®. [letpuuenka [18] 3a pi3HUX CTPOKIB ciBOU
KUTBKICTh BOJIOTH Y TIOBEPXHEBOMY IIAPi IPYHTY 3MEHIIYEThCS, 11 HEIOCTATHBO IS
MPOPOCTAHHS HACIHHA, CXOJM 3 SBIIAIOTHCS HE PIBHOMIpHI 1 He npyxkHi. Cxomau
3’ABJSIOTHCS 3a Temmepatypu noBitps + 13,4...+13,9 °C, 3amacu Bojoru y
noBepxHeBoMmy mapi rpynry (0-10 cm) cranoBwiu 19,5 MM, MO HE CHPUSIO
MPOPOCTAHHIO JIPY)KHUX TOBHOIIIHHUX CXOJiB. TemmepaTypHuil Tpaji€HT Ha
MOYaTKy BECHSIHMX POOIT Pi3KO 3pOCTAaB, MOCYILJIUBI BITPY 3HEBOIIOBAJIM IPYHT, IO
MPUBOAWIIO JO 3MEHIICHHS TOJIbOBOI CXOXKOCTi. Y copry ['purop Ha BapiaHTI
BHeceHHs1 100puB y 1031 P30K45 momboBa cxoxicts craHoBmia 93,3 %. I3
30UIBIIEHHSIM HOpPM BHeceHHs a3oTy 15,30 45 kr/ra monpoBa CXOXKICTh
30ibIIyBanaca y cepeannbomy Ha 1,5-4,0% a rycrota pociauH TOpOXY, Y
makpoctaaisix BBCH 09-13 ta BBCH-97-99 3menmyBanacs.

JloBeneHo, 0 HA TYCTOTY CTEOJIECTOI0 TOPOXY BIUIMBAIOTH CTUMYJISITOPH

pocTy Ta 1HII a010THYH1 (PaKTOPH.
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Tabmuus 3
[TonpoBa CXOXKICTh TOPOXY COPTY MOCIBHOTO 3aJIKHO Bl MiHEpaIbHUX JOOPHUB Ta

perynaropy pocty (cepense 3a 2021-2022 pp.)

JlobpuBa Perynstop [TonroBa I'ycrota BwxuBaHiCTb,
pocTy CXOXICTh, | C€TE0JIEeCTOlO, %
% ./ M
P30Kas be3 06pobxu 91,3 114,3 | 100,0 87,5
IImanTaller - - 101,7 88.9
Ni5P30K4s be3 06poOku 92,8 115,2 | 101,2 87,8
IInanTaller - - 103,3 89,6
N3oP30Kss be3 06pobxu 93,6 115,6 | 102,3 88,4
[InanTaller - - 105,7 91,4

3a pesynbTaTamMu JAOCHIIKEHb, BOPOAoBXK 2021-2022 pokiB 3a BHECEHHS
MiHepaiabHuX 100puB y 1031 NisP30Kys y mikpoctanii BBCH 09 6yno 3adikcoBano
115,2 . pocnud Ha M%. Bigmiuena TenieHmis 301IbIIEHHS TYCTOTH CTEGIOCTOIO
ropoXy Ha KBaJpaTHOMY METpi y 111 pa3i pocTy 1 pO3BUTKY, 301IIbIIIEHHS 103U a30TY
N3 - N 45 mopiBHSIHO 3 BapiaHTOM P30K4s mpuBOoAUTE 10 yIIIIBHEHHS CTEOJIECTOO.

HaiiBuia moiaroBa CX0XICTh Ta BWXKMBAHHS COpTy ropoxy I'perop Oyna 3a
HOopMHu BHeceHHS N3oP30K4s 1 TOpIBHSHO 3 KOHTPOJIBHUM BapiaHTOM BOHA 3pocTalia
Ha 1,0-1,8-3,5 %.

I'ycroTa cTebnocToro mepea 30MpaHHSM TOpOXy 3a BHECEHHSI MiHEPabHUX
100pHB KosMBanacs B Mexxax 87,5-91,9 mr./m?, 06po0IeHHs OCIBY CTUMYJISTOPOM
pocty Ilmanmraller BoHa 30inbmryBamaca Bigmosigo Ha 1,4-3,0 mr./M?, mo i
BILJTMBAJIO HA BPOXKANHICTh TOPOXY COPTY.

Jlunamika TUIONII KWBJICHHS, HOPM BHCIBY, TYCTOTH CTE€OJIOCTOIO

B3a€MOIIOB'sI3aH1 3 BUCOTOIO POCIIMH Ta X MPOIYKTUBHICTIO (puc. 1).
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T - 3araJibHa BUCOTa POCIIHH, CM
EEm - BUCOTA NPIKpiIUIeHHA HIKHLOrO 600a y MiKpOCTaziisx 3aneixHO Bijl MiHEpaIbHHX
JOOpUB Ta CTUMYIIATOpPA POCTY

Puc. 1. Mopdoioriuti MOKa3HUKH POCTY 1 PO3BUTKY TOPOXY IMOCIBHOTO B

Mmikpoctaaisix BBCH 70-77. ( puc.)

3a pesynbTaTamMu JBOPIYHUX JOCHIPKEHb BCTAaHOBJIICHO III0 BHECEHHS
MIHEpaJIbHUX JOOPHB 1, 0COOIMBO 301IBIICHHS O a30THUX A0OpHUB 3 NisP30Kus 10
N3P30K4s cripusiyio mBUIKOCTI POCTY TOPOXY, SIKUN TOCATAE€ MAKCUMAJIBHOI BUCOTH
y makpockiaaii BBCH 77. V ¢a3y nanuBanHst 6001B picT POCIHH YHOBUTHHIOETHCS
y 3B 53Ky 3 (hOpMyBaHHSIM T'€HEPATUBHUX OPTaHiB TOPOXY.

Sxmo 3arampHa BUCOTa POCIMH Ha KOHTpoJsibHOMY BapiaHTi (P3oKus)
cTaHoBUTH 50 CM, TO BHECEHHS a30Ty y 11031 N;5-N3 3a06e3neuye mpupicT poCivH y
BHUCOTY BIIMOBIAHO 2-3-4 CcM.

OO6pobnennst pociuH ctumynaropom pocty Ilmantaller 400 cnopusie
JIOAATKOBOMY TIPUPOCTY POCIHMH Y BUCOTY Ha (hOHI BHECEHHs (ochOopHOKATIMHUX

Ta a30THUX 10OpUB y m03aX Nis-Nas P3oKss kr/ra Ha 1-6-10 cm.
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AKTUBHUH PICT POCIUH y BUCOTY BiZOYBa€eThbCAd 3a paxyHOK BIUIMBY Ha
¢b1310J0T14HI MPOLIECH, MIABUINYETHCS CTIMKICTh 10 HECTPUSTIUBHX (HAaKTOPIB
(BUCOKI 1 HM3bKI TemmepaTypu). Ilpu oOmpuckyBaHH1 pociauH (Pi310J0TTUHUMU
peYOBUHAMU, IPEeNapaTy MIBUIKO MPOHUKAIOTH B TKAHWHU JTUCTKA. DynbhokucnoTu
COJIETYMIHOBI KHCIIOTH Ta PO3YMHHI ()OPMHU MIKPOEIEMEHTIB, aMiHOKHCIOTH Ta
MOJTICaXapuau MiJCUIIOI0Th KOPEHEYTBOPEHHS, CTUMYIIIOIOTh PO3BUTOK JMCTOBOI
MOBEPXHi Ta (POTOCUHTE3Y POCIIHH.

3 METOI0 CKOPOUYEHHS BTPAT ypOXKalo 3e€pHa ropoxy Npu 30MpaHHsl HEOOX1AHO
100 HUXKHIN 010 3HAXOUTHCA Ha BUCOTI HE MeHIe 12 cM. Y copTy ropoxy ['perop
BHCOTa PO3MIIICHHS HIXKHBOTO 000a KoyMBasiacs B Mexax 26-30 cM.

3.2. A30T(}iKcyr04a 31aTHICTh TOPOXY 3aJI€2KHO BiJl MiHepaJIbHUX J00PHUB i
peryJsiTopa pocry

AKTyanpHICTh OpPMYBaHHA CUMO103y MK KOPEHEBOI CHCTEMOIO TOPOXY 1
Oy1b00YKOBHX OakTepisiMU 1€ CKIaAHHN OaraToQakTOpHHI MPOIEC, BiJ SIKOTO
3aJIEKUTh PO3BUTOK (pikcariii 01070TrYHOTO a30Ty MOBITPS 1 HAKOMUYEHHS 30Ty SIK
JUIS1 "KUBJICHHSI POCJIMH, TakK 1 30epiraHHs HWOro B TPYHTY.

J1ist akTUBHOCTI a30T(hIKCYIOUNX OakTepii HacaMIiepes] HEOOX1THO CTBOPUTH
JIOCTaTHBOTO 3BOJIOKEHHS KOPEHEBOTO Iapy TPYHTY, OCOOIMBO Ha TMOYATKY
Bererarii (50-60 % Bij TOBHOI BOJIOTH) 1 ONTUMaJIbHI YMOBH aepaitlii TpyHTY, TOMY
110 OyJbOOYKHU B CyXOMY I'PYHTI HE YTBOPIOEThCS [19].

OpnuM 13 yrpaBiiHHS (AKTOPIB POCTY 1 PO3BUTKY a30T(PIKCYIOUIX OAKTEPiit
HAa KOPEHEBIM CHCTEM1 SBISETHCI MaKpO Ta MIKPOCIEMEHTH, OCOOJIHMBO
dbochopHoxkaniitai goopusa [20].

CumObiotnunuit  mporec  azordikcaiii  OPUTHIYYETHCS ~ BHECEHHSAM
MIHEpaAJILHOTO a30Ty 1 YTBOpPEHHS Oynb00o4oK He yTBOproerbes [12]. Biomoriuno
(biKcoBaHUI a30T 3aCBOIOETHCS POCIMHAMHU rOpoxXy Ta 4acTuHa Horo (20-40 %)
3aIUIIAETHCS B TPYHTI[21].

3a pe3yabTaTaMy HAlIUMX JBOPIYHMX JOCIIIKEHb AOBEIEHO, IO MpenapaTu
010JIOTT1YHOTO TTOXO/IXKEHHSI Ha ()OH1 MiHEPAIbHUX JTOOPUB MO3UTUBHO BIUIMBAIU Ha

PO3BUTOK OOUKOBUX OaKTepii.
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Bigomo, mo He Bci OynbOOUYKOBI OakTepii SBISIIOTHCS a30T(IKCYIHOUUMH,
aKTUBHI Ti, IIO0 MAlOTh pOXeBe 3abapBieHHA. SKimo OynbO0YKH TEMHO-CIPOTO
KOJIbOPY, a00 1HIIOTO 3a0apBJCHHS BOHM HE NMPUHUMAIOTh Y4acTi y a3oTdikcarrii
TaOIUIL.

Tabmums 4
dopmyBaHHA OyIH00UOK 3aJI€KHO B1J] €JIEMEHTIB TEXHOJIOT11 BUPOIIyBaHHS,

mT./pocnuny (cepenne 3a 2021-2022 pp.)

VY nobpenns Perymarop ®da3u po3BUTKY (3a mkaiow) BBCH
pocty 60-69 70-79
3arajbHl | aKTUBHI | 3arajbHi | aKTUBHI

P30K4s 0e3 00poOKu 48.8 20,8 11,0 4.0
IInanTa Iler 50,2 21,8 11,6 49

Ni5P30K4s 0e3 00poOKH 47,9 20,3 10,4 3,7
[TnanTa Iler 49,8 21,8 12,2 5,1

N30P30Kys 6e3 00poOKu 47,1 19,9 10,1 3,3
IInanTa Iler 49,5 21,7 13,1 5.5

NysP30K4s 6e3 00poOKHu 46,4 19,1 9,2 2.9
IInanTa Iler 48,5 20,8 11,9 4,0

3aranpHa KUTBKICTh OyJIb00YOK Ha KOHTPOJILHOMY BapiaHTI Y MaKpOCTadisuX
60-69 cranoBuia 48,611T./M B TOMY 4MCIIi akTUBHUX — 42,8 %, y MakpocTaaii 70-79
(mo3piBaHHs TUIOAIB 1 HaciHHS) cTraHoBwia BiamoBigHo 11,0-4,0 mT. Ha omHY
pociuHy. OOpOOJEHHS POCTUH TOpOXy CcTuUMyinstopoMm pocty I[lmantaller
CTUMYJIIO€ PO3BUTOK OyJIbOOYKOBUX OaKTEpIid, IK 3arajJbHUX TaK 1 aKTUBHUX Ha 1,6-
1,0 mt. Ha pocnuH, mepes 30upaHHsIM ypoxKaro ix Oymno o6inbme Ha 0,6-0,9 mT. Ha
pocnuHy. Ha BapianTi BHeCeHHS a30Ty 15 kr/ra Bmpoaosx mikpoctanii 60-69 1 70-
79 3aranibHa 1 akTUBHA KUIBKICTh 3MeHIIMIach Ha 0,5 MITyK Ha pOCIUHY 1 B Eepiof
nocturanns Ha 0,6-0,33 mTyku Ha pociuHy. 301TBIICHHS BHECEHHS 7103 a30Ty 0

45 Kr/ra HEraTUBHO BIUIUBAJIO HAa (popMyBaHHS OyJIbOOYKOBUX OaKTEPii.
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Bzarani Ha BapianTi 00poOJIeHHsS TOCIBY cTUMYJIITopoM pocty IlnanTtaller

BiIMIYaJli aKTUBHE YTBOPEHHS SIK 3araJIbHUX, TaK 1 aKTUBHUX (opM OyIH00UKOBUX

OaKTepii.

Takum 4YMHOM HaWBHINI TMOKa3HUKU (opMyBaHHS OylnbOO4YOK Oysio Ha

BapianTi BHeceHHs N30P30K45, a 3a BHeceHHS MiHEpaTbHUX IOOpUB y 1031

N45P30K45 sk 3aranpHO1 Tak 1 aKTUBHOI KIJIBKOCT1 OYJIO0OYOK 3MEHIITYBaIOCH.

Busnauenns edextuBHOCTI  0000BO-pH300iabHOTO  CUMO1I03y, Macu

3arajbHUX Ta aKTUBHUX OyJIbOOYOK Ha KOPEHEBIM CUCTEMHU HABEJAEHO y Tabul 5.

Tabmuus 5

3aranbHa Maca O0yJIb00UOK TOPOXY 3aJIEKHO BIJ €JIEMEHTIB TEXHOJIOTT]

BUpoIyBaHHs (cepeane 3a 2021-2022 pp.)

Y nobpenns da3u pocty 1 po3BUTKY (3a mkanow) BBCH
60-69 70-79
o no0puBa, | y n00puBa, | o
S + e S + e
53 =5 88 = X
S g 25| 8¢ 25
S S S S
> = a > SERY
\© 3 \© S
P30K4s — K 2,36 - - 3,82 - -
P;0Kys+ITnmanraller 2,96 - 0,60 | 5,05 - 1,23
Ni5P30Kus 2,21 -0,15 - 3,76 -0,06 -
Ni5P30K4s+ ITimanraller 3,20 - 1,11 | 5,15 - 1,39
N3oP30Kys 2,09 -0,25 - 3,71 -0,11 -
N3()P3()K45+ [Inanraller 3,45 - 1,36 5,21 - 1,50
NysP30Kys 1,60 -0,76 - 3,56 -0,66 -
NysP30Kys+ ITnanTaller 2,83 - 1,23 | 4,23 - 0,67

3a nepioj1 BereTailii, BiJ MAaKpOCTaIii LBITIHHS 10 YTBOpeHHs 000i1B, 3a 10-12

JHIB 3arajbHa Maca yTBOpPEHHs OynbO04ok 30unblryeTbes Ha 1,46 T Ha (QoHI
BHECEHHsI (PocPopoKaTiiHuX T0OPUB, JOIATKOBE IMO3AKOPEHEBE IMIKUBIICHHS CO1

ctumysiitopoMm pocty Ilmanraller 3a meil ke mepioJ pocTy 1 PO3BUTKY CIpHSE
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30UIbIIeHHI0O Macu OynpOouok Ha 2,09 r. HaiiBumi pes3yiabTaTd OTpUMaHO Ha
BapiaHTI BHECEHHS MiHepanbHuX n00puB 3a HOpMu N30P30K45 i 06pobieHHs
ctumynsTopoMm pocty Ilmantaller y mikpoctamii uBiTiHHA -3,45 T Ta y cranito
yTBOpeHHsI 000iB 5,21 r. 301IbIIIEHHS] HOPMHU BHECEHHS a30TYy /10 45 KI' IPUTHIYYE
PO3BUTOK OyiIbOOUYKOBMX OakTepiii BIPOJOBXK BEreTAlllfHOTO TMepioay B
cepenubomy Ha 0,76-0,6 T.

B pesynbratu oOnpHCKyBaHHS POCIUH FOPOXY YIPOJOBK MikpocTaaii 67-69
ctumynstopom pocty [lnantaller maca 6ynp004yok Ha 10 pocnuHax 301IbITY€THCS
Ha (oHl BHeceHHs MiHepaidbHuX a00puB N30P30K45 na 1,36r, a Ha erami
yTBOpeHHs 000iB (¢paza 70-79) 1,50 r

3a paxyHOK BIITBOpPEHHS OyIb00YKOBHUX OaKTepii 1 iX cuMO10THYHOT (pikcarii
a30Ty TMOBITPs, BOHM 37aTHI 3a0e3medyBaTH >KUBJICHHS Topoxy Ha 60-80 % Bin
notpedbu pociauHu. Hamu 3'sicoBaHO, IO PETYISATOP POCTY POCIHUH 301IBIIYE MACy
akTUBHUX Oynb0ouok y MikpocTtaisx BBCH 60-70 B cepenubromy Ha 66,2-67,7 %.
Ha panHix cTazisix pocTy 1 po3BUTKY ropoxa copTy I'perop popmyBasnacs 3araapHa
Maca Oynp004dok 245,5 - 407,9 kr/ra, BIANOBITHO 30UIBIIYETHCS 1 Maca aKTUBHHUX
Oyn00490K 1 KouBaeThes B Mexkax 170,8-202,6 kr/ra.

Y wikpoctagisix BBCH 61-70, maca Oynp004OK 3 JIETTEMOIJI00IHOM
3CHIIlyBajacsl 13 30UIbIICHHSM BHECEHHS HOPM a30Ty. 3a oOpoOJieHHS POCIIHH
ctumyiiitopoM pocty [lnanrtaller maca 6ynp0odok 30inblnyBanacs Ha 88,8-112,0
KUJIOrpaMiB Ha rektap. ¥ copTy I'perop Ha BapiaHTi BHECEHHS JOOPHUB 3a HOPMHU
N45P30K45 6e3 perynsitopa pocTy Maca akTUBHUX Oyiah004OK cTaHoBWiIa 97,2-

346,8 - 78,4 kr/ra, mo Ha 11,3-11,2 xr MeHIIe MOPIBHIHO 3 BHECEHHSIM N3oP30Kys.
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Tabomurs 6
®opmyBaHHS aKTUBHHUX OYJIH00YOK 3aJI€KHO BiJ MiHEpATbHUX JOOPHB Ta

peryisaropa pocTy ropoxy MmociBHOro, Kr/ra (cepeane 3a 2021-2022 pp.)

MisnepainbHi 1o6puBa | Perymsarop ®a3u po3BUTKY 3a mkanoro BBCH
pocTy 51-59 61-70 71-79

P3oKys - 135,6 382,4 118,8
IInanTaller 202,6 509,6 153,2

Ni5P30K4s - 121,8 369,2 102,8
[LmanTaller 190,9 518.,4 168.8

N3oP30Kys - 108.,5 358.0 89,6
[InanTaller 170,8 525,2 192.,4

NysP30Kys - 97,2 346,8 78,4
[InanTaller 174,1 397,2 145,2

[TpoBeneHHs MO3aKOPEHEBOTO OOMPUCKYBAHHS POCIUH CTUMYJISITOPOM POCTY
[TnanTaller na doni BHeceHHs 100puB P30Kus y dhazy pocty mikpocranii: 51-59; 61-
70; 70-79 BinOyBa€eTbCs 3pOCTaHHS aKTUBHHUX OYJIH00YKOBUX OaKTEpiil BIATIOBITHO
Ha 67-126,2 - 34,8 kr/ra. 30uibieHHs HOpMH BHeceHHs a3oTy (N45P30K45)
MPUBOAUTH JI0 JESKOr0 3MEHIIeHHS (opMyBaHHs OynbOoukoBux Oaktepii (13,8-
15,0-16,0 xr/ra). Ilpu 301abmIeHH] HOpM a30Ty a0 N30 kutorpaMiB Ha reKTap
dbopMyBaHHSI Macu aKTUBHUN Oyiab00YOK 3MeHIIyeTbesa Ha 94,1-151-63,6 kr/ra 3a
MmikpocTafii 51-59; 60-70 ta 71-75. Tloganbine 301/IbIIEHHS HOPMHA BHECEHHS a30TY
N45 0e3 3actocyBaHHsI cTUMYyJsiTopa pocTy Ilnmantaller HeraTMBHO BIJIMBAaE Ha
dbopMyBaHHS OyTbO0UKOBUX OaKTepii, KUTBKICTD iX 3MeHIyeTbes Ha 105,44-162.8-
74,8 xr/ra.

[IpoBeneHHsT TT03aKOPEHEBOTO MiKUBIECHHS TOPOXY CTUMYJISTOPOM POCTY
[TnanTaller cnipuse hopmyBaHHsI OyTLOOUKOBHX OaKTepili HA KOPEHEBIN CHCTEMU
ropoxy, aje MOCTYMAEThCS 3a MACOI0 OYILOOUOK BapiaHTaM BHECEHHS MiHEpaIbHHUX

no6puB y nozax N15P30K45 ta N30P30K45 na 28,5-112,4-8,0 kr/ra.
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3.3. CumbioTnyHa eQeKTUBHICTH (POPpMYyBaAHHA 0i0JIOTTYHOTO a30TYy NMOBITPS,
kr/ra (cepeane 3a 2021-2022 pp.)

HeilimoBipHO Bennke 3Ha4YeHHS 0000BHX KYJIBTYp, iX 0coOiMBa 010J0TiYHA
0cOONUBICTh (iKcalliss a30Ty TOBITPS, SKUH HAKONMUUYETHCA B TPYHTI 1
BUKOPHCTOBYIOTBCSI POCIMHAMH JJIsi KUBJCHHS 1 30UIbIIyE ITiABUILEHHS
BPOKAWHOCTI TIOJILOBUX KYJBTYp y CIBO3MIHI Ta CIpHUS€ BIJHOBJICHHIO 1
30epeKEHHIO POJIIOYOCTI TPYHTY [22].

JloBezieHo, 110 3a COPUATIMBUX YMOB a30T¢iKcallii 3epHOB1 0000B1 KyJIbTYpH
CIIPOMOKH1 HAKOMU4yBaTH a30T NoBITps B Mexkax 100-300 kr. B.®. Ilerpuuenko,
B.B. JluxouBop [23] nmoBenu, 10 3aCBOEHUN a30T BUKOPUCTOBYETHCS Ha
dbopmyBaHHs OiojoriuHoi Macu, ane 25-40 % Horo 3anMimaeTbcss B TPYHTI 3
MOoOIYHOI0 MPOAYKIIE crpusie (GOpPMYyBaHHIO TYMYCYy, HAaKOINHYEHHIO a30Ty Ta
MOKpAIIeHHs (13MKO-XIMIYHUX BJIACTUBOCTEH T'PYHTY Ta CKOPOYEHHS BUTpAT Ha
BUPOOHUIITBO MIHEPATIBLHOTO a30TYy.

BusHaueHHsT  KUIBKOCTI  OlOJIOTIYHO  (PIKCOBAHOTO @30Ty  MOBITPS
Oynp00uKOBUMH OakTepisiMu TpoBo MM 3a MeToiukH [locumanosa I'.C. [14].

[Tutoma aktuBHiCTh cuM0103y (ITAC) - 1e KUIBKICTh a30Ty MOBITPS, IO
(bIKCY€eThCA OAHUM KIJIOTPAMOM CHUPUX OYJIHOOUOK.

Tabmuus 7
bionoriuyno ¢ikcoBaHMii a30T MOBITPS 3aJICKHO B MIHEPATLHUX JTOOPUB Ta
ctumynaropy pocry Ilnanraller, kr/ra (cepenne 3a 2021-2022 pp.)

Ne | YaoGpenns Crumynsitop Poku o = o
n/n pocty 2021 | 2022 | && |8
O & e 4
QN =
O Q
O3 =
1 |P30K45 -k be3 06poOku 36,1 40,1 38,1 -
2 | P30K45 ITnanraller 47,7 51,0 49,4 11,3
3 | N15P30K45 be3 06poOku 37,1 42,6 39,8 1,7
4 | N15P30K45 [Tnanraller 54,5 58,6 44,7 6,6
5 | N30P30K45 be3 06poOkH 38,1 44,9 41,5 3,4
6 | N30P30K45 [TnanTtaller 62,3 66,7 64,5 26,4
7 | N45P30K45 be3 06poOku 36,8 40,6 38,7 0,6
8 | N45P30K45 ITnanTaller 51,8 57,3 52,7 14,6
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VY cepennboMy 3a ABa poku Ha (oHI BHECEeHHs (ochopo-KamiHuX 100puB
KUTBKICTB (JIKCOBAHOTO a30Ty MOBITPs cTaHOBUTH 31,1 Kr/ra, 1m0 exBiBajseHTHO 1,12
IIEHTHEpaM aMiadyHoOi CEeJITPH 3a HOPMHU BHECECHHS MiHEpaJbHUX TOOpHUB y 1031
N15P30K45 6iomoriunoro ¢pikCoBaHOTO a30Ty MOBITPs 30UIbIIy€eThes Ha 1, 7 Kr/ra,
a 3a BHECEHHsI MiHepaibHOTo a30Ty 30 Kr/ra 61010T14HO ()IKCOBAHOTO a30Ty MOBITPS
cranoButs 41,5 kr, a6o 3,4 kr/ra Ouiplue, Iomanblie 301JIbIIECHHS 03U
MIHEpaJILHOTO 30Ty Maike HE BIUTMBAJIO Ha YyTBOPEHHS OylbOOUYKOBUX OaKTepii,
0 1 OTPUMYBAJIO HAJIXOJKEHHS O10JOrIYHOrO a30Ty MOBITPS, TOOTO BHECEHHS
MIHEpaJIBHOTO a30Ty BUCTYNANO K 1HCI01aTOp OYIH00UKOBUX OaKTEpii.

[IpoTe 00poO6IEHHST TOCIBIB TOPOXy COpPTYy ['perop CTUMYJISITOPOM POCTY
[TnanTaller Ha ¢GoHI BHECEHHS MiHEpaJIbHUX JOOPHUB CIpHUsiIa PO3BUTKY
Oynp00uKkOBHX OakTepiii 1 ¢ikcarlii 610JI0T1YHOrO a3oty MmoBiTps Ha 11,3-26,4 Kr.
OnTuManbHUMU ~ BapiaHTamMu BusBuwiocs BHeceHHs P30K45+ Ilmanraller
O1os0r19yHO (PiKCOBaHMI a30T MOBITPsI cTaHOBUB 49,4 Kr/ra 1 HalOUIbIIIE KUIBKICTh
Oy1b00uKOBHX OaKTepiid, a BiATAK 1 (iKcalis a30Ty B MOBITPs - 64,5 KT OTpUMaHO
3a BHECEHHA MiHepalibHUX 00puB y 1031 N30P30K45+mno03akopeHeBe miKUBICHHS
ropoxy crumyisitopoM pocty Ilmanraller, mae MOXIMBICTH OTpUMATH YpOKand
3epHa ropoxy B Mexax 5-6 T/ra 1 CKOPOTHB BUTPATH HAa BHECEHHS MIHEPAJTbHHX

dbopm azorty y BUrisial amiaunoi cenitpu Ha 2400 rpH.
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3.4. IlIpoaykTuBHiCTH TOpoxy copty I'perop 3a/ie;kHo Bia MiHepaabLHHUX

n00puB Ta crumyJsitopa pocry Ilnanraller

[IpOAYKTUBHICTh TOPOXY CKJIAMAETHCA 13 (PI310JIOTTYHUX TPHUHIIUIIIB, SKi

BKJIIOUYAOTh MikpocTaii nBiTiHHA (60-70), yrBopeHHs 6001B (78-79) Ta 103piBaHHA

IUTOAIB 1 HACIHHSA. BpoxkaiiHICTh ropoXy 3a1eKUTh BiJl KUTBKOCTI 06001B Ha pOCIHHI,

HaciHHA B 600ax, Macu 1000 mtyk HaciHHA (Tabauis §).

Tabaunga 8

PicT 1 pO3BUTOK reHEpaTUBHUX €JIEMEHTIB TOPOXY COPTY 3aJICKHO BijJ TOOPUB Ta

PETYIATOPY POCTY
MinepanbHi nobpuBa | Perynstop ®a3u po3BUTKY 3a mkanoro BBCH
pocty KBITKH 000u
65-69 71-77 81-89
P30Kys - 12,2 5,8 4,3
IInanTaller 12,3 6,0 4,5
Ni5P30Kys - 12,3 6,0 4,8
IInanTaller 12,4 6,1 4.9
N3oP30K4s - 12,5 6,2 5,0
IInanTaller 12,7 6,4 5,2
NusP30Kys - 12,2 5,9 4,8
IInanTaller 12,5 6,1 5,0

Buxonsuu 3 gaHux Tabiauili BUIAHO, IO KIJIBKICTh KBITOK Ha POCIHHI 3a

MikpocTafii 65-69 konmuBaeThes B Mexkax 12,1 1-12,7 mryk Ha pocnuHi. k1o Ha

BaplaHTl 3aCTOCYBaHHs juiie ¢GochopHO KamiHUX A00puB yTBOpMiaca 12,1 mir.

KBITOK, @ BHECEHHS a30Ty N5 KI/Ta KIJTbKICTh iX 3011bmIyeThes Ha 0,2, 1 30UThIIIEHHS

no3u a3oTy g0 30 kr/ra 3abe3medye y cepenHboMy 12,5 mITyK Ha pPOCIHHY.

30UIbIIEHHS. HOPMU BHECEHHS a30Ty HE CHpHUsie yTBOPEHHS KBITOK. OOpoOeHHs

MOCIBIB TOPOXY cTUMyJIsiTopoM pocty [InanTaller cripusie TocTaTHLOMY YTBOPEHHIO

KBITOK 1 32 BHECEHHS MiHEpaabHUX T0OpUB y 11031 N3oP30K4s, ix yTBOproerses 12,7

mMTYyK Ha pociauHy. 3a BHeceHHs N3oP30Ki4s 1 oOmpucKyBaHHS POCIMH TOpPOXY
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ctumysTopoM pocty IlnanTtaller. Taka x guHamika 36epiranacs i 3a popMyBaHHs
0006iB Ha pocnuHax. be3 BHeCeHHs a30THUX AOOPHUB 1 OOMPHUCKYBAHHS POCIHH
Maibxke Ha 0,9 1mT. MeHIIe MOPIBHSHO 3 BHECEHHSIM MiHEpaJbHUX JOOPHUB 32 HOPMU
N30P30K45 i o6npuckyBaHHS POCIHH CTUMYJISTOPOM POCTY.

3a mikpocrtanii cragii 71-73, B 3eJ1€Hy CTUIICTh KUIBKICTh IIJIOJOHOCHHUX
006iB 3meHmyioTh Ha 0,4 mT. Ha pocnuny. HaitOinpimma KigbKicTh 000iB, sKi
3aJIMIIAI0THCS 10 30MPAaHHS HA Bap1aHTIB BHECEHHS MIHEpAJIbHUX TOOPUB 32 HOPMU
N30P30K45 1 06pobaenns crumynsitopoM pocty [Lnanraller cranoButs 5, 2 mit. Ha
pOCIIUHY.

BpaxoByroun macy 1000 mTyk HAciHMH, sIKa 3aJIKUTh BiJl 03 BHECEHHS
MiHEpaJTbHUX TOOPHUB (B OCHOBHOMY a30TY) Ta CTUMYJIATOPA POCTY Y COPTY TOPOXY
YexOex wmaca HaciHHA B Mexax 261,1-2 2649 r. 3a HOpMH BHECCHHS
dbochrokamiitnux moopuB P3)K4s maca 1000 mT. HaciHHS cTtaHOBUTH 261,1 T.
[IpoBeneHHsT MO3aKOPEHEBOIO MiKUBIIEHHS CcTUMYyJssTopoM pocty I[lnantaller,
maca 1000 mT. HaciHHS B cepeHbOMY 301TBITY€EThCA Ha 2,6 T.

Buecennst azoty B mo3zax Njs, Njp Ta Nys, 6€3 3acTOCyBaHHS pEryisiTopa
pocty Maca 3pocna Ha 1,4-2,7 r. MakcumanbsHa maca 1000 HacCiHUH y TOPOXY COPTY
UekOek 3a BHeceHHs 103 100puB N3oP30Kys+Ilnanaller cranoBumna 264,9 r.

YpoxaitHicTh TOpoxy copTy I'perop  3ajie)kHO BiJ YyJIOOpEeHHS Ta
CTUMYJIAITOPY POCTY MOKa3aHi B Ta0IMI 9.

Tabmuus 9

VYpoxkaliHicTh TopoXy copTy I'perop 3aexHo BiJl yI0OpEHHS Ta CTUMYJISITOPY

pocrty, T/ra
MinepanbHi Perynsitop Poku Q-
= S | 5¢
no0puBa pocty 2021 2022 T Q 8 g E
28§ |E&F
o O = &
SRS
P30K4s - 2,62 2,93 2,77 -
ITnanTaller 3,01 3,38 3,19 0,42
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IPOAOBKEHHS Ta0IuI 9

Ni5P30Kys - 3,16 3,64 3,43 0,63
IInanTaller 3,69 4,19 3,90 0,75
N30P30K4s - 3,45 3,86 3,60 0,83
IInanTaller 4,07 4,48 4,20 1,01
NasP30K4s - 2,87 3,43 3,15 0,38
[InanTaller 3,19 3,89 3,40 0,35

B cepennbomy 3a ABa pOKHM MNPUBEACHHUX JOCIIIKEHb BPOXKaWHICTh 3€pHA
KojuBanacsi B Mexax 2,77-3,40mt/ra. Ilpupict Bpoxaro BiJ TOBHOI 03U
MiHEepaJIbHUX 100puB cTtaHoBUB (0,66-0,83 T/ra 1 HaBUIIMI ypoxkall OTPUMAHO 3a
BHeceHHsT N30P30K45 kr/ra — 3,6 1/ra. Ilo3akopeHeBe MIIKUBICHHS TOpPOXY
3abe3rneunyio mpupict ypoxkaro 3epHa 0,42-1,0 1/ra. Komruiekce 3acTocyBaHHS
MiHepaidbHUX J00puB y HopMi N30P30K45+ctumyndarop pocty  ans
M03aKOPEHEBOTO M/HKUBJICHHS 3a0€3MeUniio ypoxKaiHICTh 3epHa ropoxy — 4,2 1/ra.

BreceHHst O11bITMX HOPM a30THUX JOOPHUB HE 3a0e3Meduye MpUpicT BPoXKaro,
TOMY, 10 BiI0YBa€ThCS HETATUBHUI BIUIMB MIHEPAIBHOIO a30Ty HA CUMOIOTHYHUI

MOTEHITIaN 1 MPUTHIYYE PO3BUTOK OyIH00YKOBHUX OaKTEpiil.
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3.5. TexHOJIOTiYHI MOKA3HUKH SKOCTi 3ePHA TOPOXY
Binomo, 1m0 y 3epHi ropoxy BMIcCT Oika y 2-2,5 pa3u Oibllie HXK y 36pHOBHX
x1161B niepmnoi rpynu [21].
3a pe3ynbTaTaMy HallIUX MONEPEIHIX TOCIII)KEHb BCTAHOBJIEHO, 1110 Y TOPOXY
copty I'perop BmicT Oiika KonmBaeThes B Mexax 21,2-25,5 % (tabmurs 10).
Taomurg 10
BwmicT cuporo 6inka i )kupy 3a71eXHO BiJl MiHEpaIbHUX TOOPHUB 1 PETYIISATOPY POCTY

[InanTaller, % (cepenne 3a 2021-2022 pp.)

MinepanbHi no6puBa | Perymnstop BwmicT,%
pocty cuporo OLIKa CUPOTO XUPY
P30Kys - 24,75 1,85
[InanTaller 2495 1,95
NisP30K4s - 25,05 2,01
IInanTaller 25,60 2,10
N30P30Kss - 25,80 2,18
IInanTaller 26,40 2,37
NusP30Kys - 25,15 2,13
IInanTaller 25,05 2,24

Buecenns 1o6puB N3oP30Kas 6€3 00p0o0iTKy poCiInHM TOPOXY CTUMYIIATOPOM
pPOCTY BMICT CUPOIO MPOTEIHY CTAaHOBUTH 25,8 %, 1110 BUIIlE 3a KOHTPOJIb Ha 1,05 %,
a mopiBHAHO 3 BHeceHHSAM Nis Ha 0,75 %, 301bI1eHHS 1031 a30Ty A0 Nas Ha (oH1
dbocdopo kamitHUX T0OPUB BMICT MPOTEIHY 3MEHIIYEThCsl. Halikpar pe3yiabTaTu
HaMM OTPUMAaHO 3a BHECEHHs MiHepanbHUX N30P30K4s 3 HACTYynmHUM o3akopeHeBUM
M1HKUBICHHSIM TOPOXY cTUMYJsiTopoM pocty [lmanraller — 26,4 %.

BwmicT cuporo mporteiny B nocmial koiuBaBcs B Mexax 1,85 — 2,37 %.
Buecennss wmiHepanmbHux m00puB  N3oP30Ks4s 1 mpoBeneHHS m03aKOpPEHEBOTO
HiKUBIIEHHST cTuMynaTopoM pocty Ilnanrtaller y mikpoctanii yrBopeHHst 600iB
(mikpoctanist 71-79) 3a0e3nedye MakCUManbHUNA BMICT cuporo xupy 2, 37 %, 1o
Ham 0,52 % Bume mopiBHSHO 3 KoHTpojeMm 1 Ha 0,36 % BiIHOCHO BHECEHHS

MiHepaJIbHUX 100pUB N;sP30Kys.
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BneceHnnst 103 MmiHepaiabHOTO a30Ty 10 Nis BUKOHYBAJIO POJib 1HTIOITOpA,
TOOTO HETaTHUBHO BIUIMBAJIO HA 3arajibHy 1 aKTUBHY CUMOIOTHYHICTH (iKkcallli a30Ty
MOBITPSA 1 B KIHIIEBOMY PE3yJIbTaTH Ha BMICT CHUPOTO MPOTEIHY.

3.6. ExoHoMIYHA e(peKTMBHICTHL BUPOLLYBAHHS TOPOXY MOCIBHOI'O 32J1€5KHO Bi/l
yaoopeHHs i crumyasaTopa pocry Ilnanraller

B po3paxyHkax eKOHOMIYHOi €(EKTUBHOCTI BHUPOLIYBaHHS TOPOXY
BpaxyBaJIl ypOKaiHICTh 3epHa, BapTICTh yporKaro 3a iHamMu Ha KiHeub 2020 poky,
3aTpaTH Ha BUPOIIYBAaHHSA, OIUIATYy Mpaili, PEMOHT, aMOPTH3AI[il0 Ta 3arajibHO
HaKJIaJH1 BUTpATU. B CTpyKTYypi COOIBapTOCTI BUCOKY YACTKY 3aiiMalOTh BUTPATH Ha
HaclHHeBHMI Martepian Ourst 23 %, BapticTh A00puB 011 20 %, amopTH3auia Ta
BUTPATH HA PEMOHT Ta Hemepen0adeHi MOTOYHOI 3aTpaTH, IpsIMi 3aTpaT, BapTICTh
3ac001B 3aXUCTy POCIMH BiJl MIKIJJIMBUX OPTaHI3MiB Ta 3aCTOCYBaHHSI PETYJISTOPY
pOCTY, TOIIO.

Ta6mmms 11
ExoHnomiuHa e(peKTUBHICTH BUPOIIYBAHHS FOPOXY 3aJI€KHO BiJ

MiHEpaTbHUX JOOPUB Ta cTUMyJsATopa pocty [InanTaller
(32 2021-2022 pp.)

Mié{epaani Perynsarop £ S B g o\"l

= 4

noOpuBa pocty ! % s £ ; 2

T H o s S . =

0:)( .9 m = = a\ 4 0

= a = 3 T | 9 =

s = 2 g g &l & 3]

o g .8 = 2 3 \Q

< 5 m £ S x

o (=Y =

ey < 2] o F)

>~ as = =¥
P30Kss - 2,77 49860 | 31200 18660 374
[Tnanrtaller 3,19 57420 | 33620 | 23800 70,1
Ni5P30K4s - 3,43 61740 | 34790 | 26950 77,5
[TnanTaller 3,94 70920 | 37270 | 33650 90,1
N30P30Ky4s - 3,36 60480 | 35100 | 25380 72,3
[Tnanrtaller 4,20 75600 | 39630 | 35960 90,7
NasP30Kas - 3,15 56700 | 33780 | 22920 67,8
[Tnanrtaller 3,51 63180 | 34500 | 28680 83,1

Yuctuit npubyTOK BUPOIIYBaHHS FOPOXY B HAILIMX AOCTIIaX HAIIMX TOCIIgaX
KoJuBaeTbcss B  Mexkax 5950-15800 rpu/ra. OOpoOITOK TOCIBIB TOpPOXY

CTUMYJISITOPOM poOCTy Ha (HOHI BHECEHHS MiIHEpaJIbHUX J00pUB 3a0e3neuye
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3pocTaHHs yucToro nmpuoyTky Ha 2750-13100 rpH./ra. YpokailHICTh COPTY TOPOXY
YexOek 3a BHECEHHS MiHEepaIbHUX H00pHB B 1031 N3oP30K45 y cepenaromy 3a nBa
pOKM cTaHOBUTH 4,2 T/ra, a unctuil mpudyTok craHoBuTh 15800 rpH/ra 3a piBHEM

penTabenbHOCTI — 58,4 %.
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BucHoBku

1. BcranoBieHO 1m0 BHECEHHS MiHEpATbHUX JOOpUB y HOpMi P30Ky4s Topoxy
copty I'perop 3a mikpoctanii BBCH 60-69 dopmyrorscst 48,6 mTyk Ha
pOCIHHY, 3 HUX akTUBHUX 42,8 %.

2. TlpoBenmeHHS TO3aKOPEHEBOTO  MMIDKUBICHHS PETYJISITOPOM  POCTY
[TnanTtaller KiabKicTh iX 30UIbIIYETHCA HA 1,2-4,2 MITYK HA POCIIUHY.

3. 3'scoBano, 110 Maca Oynbp004OK 301blIyeThes 10 MikpocTanii BBCH, B
noaanemomy y mikpoctaaii BBCH 70-79) ix maca 3MeHIIy€eThCs.

4. Haiibinbina maca 0yip00490K popMy€eThCsl Ha BapiaHTaX BHECEHHS I00pUB
N30P30K4s mpu 3acTocyBanHi perynsropa pocty [lnanrtaller.

5. Buecenns N3oP30Kys 1 00poOneHHS HACIHHSA CHMYJSITOPOM POCTY
KUIBKICTh 010JIOTTYHOTO a30Ty 30UIBIIYETHCS Maike Y/BiUl 1 CTAHOBUTH
52,8 kr/ra.

6. HaiibGineimna maca 1000 3epen y copty ropoxy I'perop cranoButs 266,4 1,
YpOKaHICTh KoJiuBanacs B Mexax 4,15-4,32 1/ra.

7. Bwmict cuporo npoTeiny 301blryeThes B cepennboMy Ha 0,7 % Ha piaHTIB
BHECEHHS MiHepalibHUX J00puB y 1031 N3oP30K4s y moemnanni 13
CTUMYJISITOPOM POCTY.

8. 3aBHeceHHs MiHepanbHUX JOOPUB B 71031 N3oP30Kys , ypoxkaiiHicTh ropoxy
cTaHOBUTH 3,94-4, T1/ra, 1 3a0e3neuye OTPUMAHHA YHUCTOrO MNPUOYTKY

33650-35160 rpu/ra 3a piBHem peHrtabenbHocTi  90,1-90,7 %.

Pexomenaanii BUpOOHULITBY
B pesynbrari TpOBENECHHS BUPOOHMYWX JOCHIDKEHb PEKOMEHIYETHCS
BHeCeHHs J00puB 3a HOpMHU N3oP30R4s 1 TpoBeIeHHS M03aKOPEHEBOTO M1 IKUBICHHS

perynsitopoM pocty Ilnanraller, mo cripusie orpuManHs ypoxaiiHocti 4,2 1/ra.
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