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AHOTAIIA

Koswaxosea T. C. Bnamp O0iocTUMYJISATOPIB Ta MIKpoOeJeMEeHTIB Ha
NPOAYKTUBHICTH COPTIB ropoxy 3a pisHux rycror mociBy. — Ksamidikamiiina
HayKOBa Ipalls Ha paBax PYKOIHUCY.

VY nucepramiifHii poOOTI MPENCTABICHO TEOPETUYHE OOIPYHTYBAaHHSA Ta
pe3ynbTaTH EKCIIePUMEHTaIbHUX MIOCTIIPKeHb 3 BHBUEHHS OKPEMHX €JIEMEHTIB
TEXHOJIOT1i, SIKI BIUIMBAIOTh HA aJamnTaliifHl MpOLEcH MPOJYKTHUBHOCTI TOpOXY IMijl
BIUIMBOM MIHJIMBUX HPHUPOAHO-KIIMATHYHUX YMOB. Jlis MiHIMi3alli HEraTUBHOI'O
BIUIMBY MPUPOJHUX YMHHUKIB BUKOPUCTOBYBAJIHCA 010100pHBa Ta MIKPOEIEMEHTH,
IO MICTSTHh O10JIOTIYHO aKTHWBHI PEYOBHHH, 3aBASIKM YOMY pO3POOJICHO BaplaTHUBHI
METOJI BIUTUBY Ha PICT 1 PO3BUTOK POCIUH FOPOXY.

3a0e3reueHHs HACCICHHS €KOJOrIYHO YHMCTHMH, OaraTMMU Ha OILJ0OK
NPOAYKTAaMHU JIETUYHOTO CIPSMYBAaHHS € BaXJIUBOIO MPOOJIEMOIO, sika TOTpedye
HAraJlbHOro BUpIlIeHHS. BUpOOHUITBO TOpoXy, SKAWA BIJ3HAYAETHCS BUCOKOIO
MOKMBHOIO LIHHICTIO, B YKpaiHi CTPIMKO 3pOCTaE, 10 POOUTH po3pOOKY TEXHOIOT1N
JUTS IoTO pallioHaIbHOTO BUPOIYBaHHS HAA3BUYANHO aKTyaidbHOI. OIHIEIO 3 TaKUX
TEXHOJIOTI € pecypco30epiraroui METOJW, IO IMependadyaroTh BUKOPUCTAHHS
MIHIMAJIbHUX 103 CAHTETUYHUX JOOPUB 1 CTUMYJIALIIO a30T(HIKCYIOUMX OyIb00UKOBHX
OakTepiil 3a JOMOMOror0 OlompenapatiB Ta MikpogoOpuB. Taki miIXoAu € He TUIbKU
€KOHOMIYHO BHT1JIHUMH, aJI¢ ¥ €KOJOr1YHO OC3IEeYHNMH, OCKIILKH BOHH MiHIMI3YIOTh
HEraTHUBHUY BIUIMB HA JOBKIJUIS.

HaykoBa HOBU3HA OJiep>KaHUX PE3yJIbTATIB MOJSTAIa Y BUSHAYCHHI HANOUIBII
aJlalTOBAaHKUX COPTIB TOPOXY JUIsl BUPOIIYBaHHS B HE3polTyBaHMX ymoBax [liBaeHHOT 0
Creny, a Takox y BUOOpi1 epeKkTHMBHUX OlompenapaTiB JJis IIABHUIICHHS IXHBOI
IPOAYKTUBHOCTI.

Meroro Hamux JOCHIKeHb OyJIO0 BCTaHOBJIEHHSI OCOOJIMBOCTEM pocTy U
PO3BUTKY PI3HUX COPTIB rOpoxXy MiJ BIUIMBOM OlompenapatiB bio-rens ta Xenagit
HOPIBHSHO 3 KOMITO3HUIIIEI0 MiKpOeneMeHTiB (0op + MoJi0ieH) Ta KoHTpoJieM (00poOKa
TIOCIBY BOJIOIO), & TAKOX BIUTUBY BKAa3aHUX IMPEMAapaTiB Ha MPOYKTHBHICTh KYJIbTYPH.

JlocnimKeHHs TPOBOAMIIN 32 CXEMOIO TPU(AKTOPHOTO MOTBLOBOTO JOCTIY.



Coprtu ropoxy (dpakrop A): Omior, Moayc, CBiT.

['ycrora mociBy (daktop B) — mnpu BuBYeHHI e(EKTUBHOCTI COPTIB
BUKOPUCTOBYBaM TpH ryctoTu nocisy: 0,9; 1,2; 1,5 mnu/ra. [liana3oH rycToT NociBy
OyB oOpaHuii 3 aHATI3y PEKOMEH IaIlili BUPOOHUKIB 1 JITEpaTypHHUX JKEPE.

O6pobOka mociBy (daktop C): OloJmoriyHMMU  MpenapaTamMu  Ta
MIKpOeJIeMeHTaMU. Y JOCIiJIl BUBYAJIM YOTUPH BapiaHTH OOpPOOKM TIOCIBY —
KOHTPOJIbHUH BapiaHT (00poOKa MOCiBy BOJI0K0), KOMITO3UIlisl 60py Ta Motibneny, bio-
renb, Xenagir.

[TonboB1 AOCHIIM 3 BUBYEHHSI MPOJYKTUBHOCTI COPTIB TOPOXY 3aKJIaJaJIMCS
njopiuHo Ha gocaigHomy noii JIBH3 XJIAY, HuHI — HAYKOBO-IOCITHOT BUPOOHUYOT
TMBHUIIT  XEPCOHCHKOTO  JEP)KaBHOTO — arpapHO-€KOHOMIYHOTO  YHIBEPCHUTETY
Brpoaosxk 2019-2021 pokiB BIAMOBIIHO JO 3arajbHOBU3HAHOI METOIUKH 3a
BCTAHOBJIEHOIO CXEMOIO B HOTUPUPA30BOMY MOBTOpeHHI. OOpoOKy MpoBoaMIN Yy da3zu
BYCOYTBOPEHHS Ta OyTOHI3allii.

IToBTOpHICTE MOCHiAY — doTHpupas3oBa. IlociBHa mIoma MiIgHKM — 72 M2,
o6ikoBa — 50 M%. Y¢i crocTepekeHHs NPOBOIWIN HA BCIX BapiaHTax JOCITIAY y IBOX
HECYMDKHHMX ITOBTOPEHHAX. TEXHOJOris BHUPOIIYBAaHHS TOpPOXy B jociial Oyia
TUIOBOIO 1 30HU [liBgernoro Cremy.

3a pe3yibpTaTaMu JOCHTIKEHb BCTAHOBJICHO, 110 (iIOreHeTUYHUI (hakTop MaB
HallMEHIIIMI BIUIMB HAa TPHUBAJICTh BEreTAIItHOTO Tmepioay copTiB ropoxy Orwior,
Monyc ta CBiT, OCKUIbKH BC1 BOHH HAJIEKATh 10 CEPEAHBOCTUTIION TPYIIH 3 TPUBAIIICTIO
Bereranii 70-80 QHIB 3a OJHAKOBMX yYMOB BHUPOIIYBaHHS. 3HAYHO OUIbIIE Ha IIeH
MOKA3HMK BIUIMBAJIA TYCTOTA CTOSHHS POCJIHH: 31 3MEHIIIEHHSIM TyCTOTH 3 1,5 MiH/Ta
no 0,9 mun/ra BeretamiiHuil mepioja MOJIOBXKYBaBCA, 1110, WUMOBIPHO, MOSCHIOETHCS
30UTbLIEHHSM IUJIOIII >KUBJICHHSI KOXHOI POCIMHHM 1, BIJMOBIIHO, MOKPAIIEHHAM IX
3a0€3MeYeHOCTI TTO)KUBHUMHU PEUOBMHAMHU Ta BoJIororo. KpiMm Toro, Oiompenaparu Ta
MIKpOEJIEMEHTH TaKOXX Malud 3HauyHuid BIUMB. Tak, bio-rens momoBKyBaB
BereTalliiHui nepioa Ha 7-8 Ai06 MOPIBHAHO 3 KOHTPOJIEM Ha BCIX BapiaHTax OCIHITY.
O6pobka 1M mnpenapatom y (a3l BycOyTBOpeHHs 1 OyToHi3allli 30uTblTyBaia

TPUBAJIICTh BEreTaIiiiHoro nepioay Ha 7-8 ni6, Xemnadit mo1oBxxyBaB ioro Ha 5-6 110,



a CyMIIll MIKpOEJIIEMEHTIB — Ha 4-6 1i0, 10 CBIAYUTH MPO iX BUCOKY (Pi310OTIUHY
AKTUBHICTH Ta €PEKTUBHICTH. Y1epie st ymoB [liBnerroro Ctermy BCTaHOBIICHO, 1110
3actocyBaHHs OlompemapatiB  Xemadit Ta bio-reas s oOpoOku  TOCIBY
JOCJIIJDKYBaHUX COPTIB TOpoxy y (a3u BycOyTBOpEHHs Ta OyTOHi3aIli — 3amopyka
HiABUIICHHS X MPOJAYKTHBHOCTI 1 HE IMIOCTYMAIOTHCS 200 MEPEBUIIYTh 3a TO3UTUBHUM
BIUTMBOM CYMIIl MIKPOEJIEMEHTIB Ta MalOTh OpraHi4HE MOXO/KEeHHA. BcTraHoBieHo,
mo o0poOka mociBy OlompemaparaMyd Ta MIKPOEJIEMEHTaMU TIPU3BOAWIA 10
30UTbLIEHHS SIKICHUX MMOKA3HUKIB Y BIICOTKOBOMY BIJHOILIEHHI OUTBLION MIpOIO, HIXK
y KUIbKICHMX. 3acTOCYBaHHS KOMIIO3ULII MikpoeileMeHTiB (0op + Moii0aeH)
dbopMyBao mpupicT y cepennboMy Ha piBHI 29-38%, Xenadit — Ha 39-54% Ta bio-
renb — Ha 53-62%. Opepskani AaHl 1IOAO BIUIMBY JOCTIKYBAaHUX (PaKTOpiB Ha
KUTbKICHUM MOKa3HUK a30TO(DIKCIOUMX OakTepid CBiIYaTh, IO KUIBKICTh OyJIb00UOK
azoTo0akTepy Ha KopeHsx 10 pociuH ropoxy B JIOCHIJKYBAaHUX COPTIB 3ajiexalia
HacamIepe]l BiJ] TMOTOJHUX YMOB POKY TMPOBEIAEHHS JOCHIIIB, TIOB’SI3aHUX B
OCHOBHOMY 31 3BOJIOKEHHSIM IPYHTY, TOMY, 1110 TIPH 3HWKEHHI Bojioru 110 55-60% Bin
HB kinpKicTh KOJOHIHM OaKTepiii Ha KOPEHSIX 3HAYHO 3MEHIIIYETHCS, X PICT 1 PO3BUTOK
CHOBUIBHIOETHCSL.

JlocmiKyBaHi COPTH BITHOCATHCS 0 OE3MUCTKOBUX «BYCATHUX» (OPM, B SIKHX
BEpPXHIM SIpyC 3aMiCTh JIMCTKIB YTBOPIOE Byca, IO OepyTh AKTHBHY Yy4YacTh Y
¢dorocunresi, 3adesneuyroun 40-47% Big 3aranpHoi acuminsanii. B pesymbrarti
EKCIIEPUMEHTIB  BCTAHOBJICHO, IO JIBOpa3oBa 00poOKa TMOCIBY  CYMIIIIIIO
MIKpOEJIEMEHTIB MiBUIIyBaja Bpokaih Hacinui Ha 0,19-0,49 t1/ra (7,1-17,3%).
Bukopucranns perymsatopa pocty Xenadit 30UIbIIYyBaNIO  BpPOXaWHICTh Ha
0,17-0,52 Tt/ra (8,1-20,3%). Haiibinpin BupakeHHH e(eKT cmocTepiraBcs mpu
3actocyBaHH1 0i0100puBa bio-rens, 1o 3a6e3neuyBaB npupict ypoxaro Ha 0,44-0,70
t/ra (18,3-26,3%). MakcumanibHe 301IbIIeHHs BpoxakHocTi — 0,70 1/ra (26,3%) —
Oyno orpumano y copty Csit npu rycroti 1,2 min/ra, copty Ominor — 0,64 T/ra
(21,3%) tipu rycrorti 0,9 man/ra, a copty Moayc — 0,57 1/ra (22,3%) nipu rycroTi 1,2
MJIH/Ta. 3a MIACYMKaMu JOCHIIKEHb, HAaWBUIIl TMOKA3HUKHA BPOXKAMHOCTI OYJI0
nocsirHyto 'y copry Omnor, sikuii npu  oOpoOii npenapatrom bio-rens 1aB
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3,64 1/ra mpu rycroti 0,9 mne/Ta, a copt CaiT — 3,50 T/ra npu rycroti 1,2 mua/ra. Copt
Monyc nokazaB MaKCUMaJIbHY BpOKakHicTh 3,12 T/ra mpu rycroti 1,2 muiH/ra.

OOpobka MmikpoenmeMeHTaMu Ta OlompemnapaTamMu  30UIblIyBajga Macy
1000 3epuuH Ha 6-17% MOPIBHAHO 3 KOHTPOJIEM.

BrecenHs 1ux mpenapartiB TaKoK CHPUSIO 30UIBIICHHIO KUTBKOCTI KBITOK Ha
pocnuHi: bio-renp migBUIYBaB iX KUIbKICTh y copTy Omnot Ha 20,3%, y copry Moayc
—Ha 21,0%, a B copty CBIT — Ha 22,4%. KinbkicTs 6001B, 1110 yTBOPIOBAIIUCS, 3aJI€3Kaa
BiJl cOpTy. Y KOHTPOJIBHHUX BapiaHTax (00poOka mociBy Bojor0) coptu Omuror i CBit
dbopmyBanu 4,3-5,1 6061B Ha POCIMHY, 1 1€ MOKa3HHUK 301JIbIITYBABCS 31 3SMEHIIICHHSIM
I'yCTOTH TOoCiBY. bio-Tenp 3abe3reuyBaB MpUPICT KUTBKOCTI HACIHUH HA POCIHHY: Y
copty Omior — Ha 6,0 mT., y copty Moayc — Ha 4,0 mrt., y copty CBiT — Ha 4,5 miT.
Takox, bio-rens mMaB HalOUIBIIMKM BIUIMB Ha BHXIJ 3€pHa 3 000IB MOPIBHSHO 3
HeoOpoOJIEeHUMH BapiaHTaMH, HE3aJIeXHO BiJl COPTY.

[Ilomo Ou1KOBOI MpoayKTUBHOCTI, coptu Ormuor 1 CBIT moka3zaju HaWBHIII
pesyabtat. Copt Ormor 3abe3neunB ymMoBHMI Buxia Ouika 0,80 T/ra mpu TycToTi
0,9 muta/ra ipu 06poOItl 6ionorigauM g00puBoM bio-renb, a copt CaiT — 0,81 T/ra pu
rycroti 1,2 mia/ra 10,80 1/ra mpu 0,9 muta/Ta 3a Ti€l )k 00poOKu. [HIT1 BapiaHTH 1aBaiu
yMOoBHMH Buxig Oinka B Mexax 0,46-0,76 T/ra, mpu upOMy Kpallll BapiaHTH
HIepEBHIIyBaJId KOHTPOJIb (00poOKa mociBy Bojor0) Ha 12-13%.

KinbkicTs yTBOpeHUX 000IB TaKOX 3HAYHOIO MIPOO 3ajexania Bim copry. Y
KOHTpOJIbHUX BapiaHTtax coptu Omior 1 Ceit popmyBanu 4,3-5,1 600iB Ha pociuHy, a
copT Moayc maB 3,9 606iB 3a ryctoru nociBy 1,5 mun/ra ta 4,3 6001 3a TYCTOTH
nociBy 0,9 min/ra, mo 0yno Ha 16% MeHIle, HIXK y 1HIIUX COPTIB.

3actocyBanHs bio-remto crpusiio 30UIBIIEHHIO KUIBKOCTI 3€pHHH Ha OJHY
pocinHy, 3a0e3neunBiy npupict Ha 6,0, 4,0 Ta 4,5 mT. BIIMOBIIHO MO COPTax 3T1IHO
CXEMHU JIOCIITY.

bionoriune nobpuBo bio-renb MaB HaMOUIBbIIMIT BIUIMB Ha BUXIJ 3€pHa B
TOPiBHAHHI 3 HEOOPOOIEHNMH BapiaHTaMu. Moro 3acTOCYBaHHS MiJBHILYBAJIO el
MoKa3HUK 10 82-83%, 110 nepeBuiyBaio KOHTpoJbHI 3HaueHHs (79-80%) Ha 5,1%.

BiamiHHOCTEM MK TOCTIKYBAHUMHU COPTaMH HE BUSIBIICHO.



3acTocyBaHHS MIKPOEIEMEHTIB 1 010100puB 301IbIIyE PEHTAOCIBHICTh YCIX
JOCIIPKYBaHUX COPTIB TOPOXY, a HAWBUINHMM II€H TOKa3HHUK € 32 00pOOKH TOCIBY
npemnapaTtom bio-rems.

Ha exoHOMi4HI TOKa3HUKY MPY BUPOITYBaHHI TOPOXY BIUTMBAIH TEBHOIO MIpOIO
BC1 JIOCHTIKYBaH1 ()aKTOpH — COPT, TYCTOTA MOCIBY, OlompenapaTu Ta MiKpOEJIEMEHTH.
Kpamum BUSBUBCS CopT Omuor, KU 3a I'YCTOTH MOCIBY
0,9 mnn/ra Ta nBopas3oBid 00poOIi O6iomobpuBoM bio-rens naBaB NpuOYTOK
21900 rpu/ra, 3abe3neuyroun peHTadenbHicTh Ha piBHI 100,6%. [lemo mocrymascs
fiomy copt Cait i3 mpubyrrkom 19049 rpu/ra Ta pentabenbHicTIO 89,2% 3a THX XKe
yMmoB BupotiyBaHHs. Copt Mojyc MaB 111 moka3HUkH Ha piBHI 15119 rpa/ra ta 67,7%
3a TycToTu mociBy 1,2 miH/ra, 110 BKa3ye Ha HWOro ciabKy aJanTUBHICTH 10 YMOB
[TiBnennoro Cremy.

HaiiGinpiie eneprii 3 yposkaeM HakonuuyBaB copT OIJioT 3a TyCcTOTH
0,9 mute/ra Ta 06po61i ociBy bio-rens — Ha piBHI 64,39 'JI/ra 3a poKu TOCTIIKEHbD,
IpU 1IbOMY €HEPreTUYHUM KoediIlleHT mocsaraB 3HadueHHS 2,64. ['apHi eHepreThyHi
noka3Huku Oynu B copty CBIT, skui HakonuuyBaB 61,92 I'Jx/ra euneprii 3
koedirienTom 2,32. Copt Moayc MOMITHO MOCTYHaBCsl BKa3aHUM COpPTaM 3a LIUMHU
MOKa3HUKaAMU.

[IpoBeneHi NOCHIIKEHHA BKa3ylOTh Ha Te€, IO JABOPA30BE 3aCTOCYBAHHS
Olonpenapary bio-renb cnpuse mokpaueHHIO (HITOCAHITAPHOrO CTaHy MOCIBY TOPOXY,
3HIDKYE <«IIeCTULMIHUNA THUCK» Ha JOBKUUIA Ta JO3BOJISIE€ TIEBHOIO MipOIO
«010JI0T13yBaTH» TEXHOJIOTII0 BUPOITyBaHHs TOpoxy B 30Hi1 [liBnennoro Cremy.

Kpim Toro, nBopazoBa oOpoOka MOCIBYy IMM IpenaparoM J03BOJISE 3HAYHO
MIABUIIUTH YPOXKAaWHICTh JIOCHIKYBAHUX COPTIB TOPOXY, MOKPAIIUTH TMOKA3ZHUKHU
SAKOCT1 MOro 3epHa Ta 3a0€3MeUnT EKOHOMIYHE BUKOPUCTAHHS BOJIOTH.

Kuro4uoBi cjioBa: coptu ropoxy, 6ioiorizailis BUpOITyBaHHs, I'yCTOTa MOCIBY,
MIKpoeneMeHTH, Olonpenapatd, bio-rens, Xenadit, ¢enomoris, Oiomerpis,

YPOXaWHICTh, CTPYKTYpPA, IKICTh, EKOHOMIKA, CHEPr€TUUHUM MOTEHITia.



ABSTRACT

Kovshakova T. S. The impact of bio-stimulators and microelements on the
productivity of pea varieties with different plant densities. — A qualifying paper
submitted as a manuscript.

The thesis presents the theoretical substantiation and results of experimental
research into technologies affecting the adaptation processes of pea productivity under
the influence of changing natural-climatic conditions. To minimize the negative effect
of natural factors, bio-fertilizers and microelements containing biologically active
substances were used. Do to this, various methods for affecting the growth and
development of pea plants were proposed.

Providing people with environmentally friendly dietary products, rich in protein,
IS an important problem that needs to be solved urgently. The production of peas
characterized by high nutritional value is growing rapidly in Ukraine that makes the
development of technologies for efficient cultivation highly important. One of such
technologies is resource-saving methods involving the use of minimal doses of
synthetic fertilizers and stimulation of nitrogen-fixing rhizobium bacteria by means of
bio-preparations and micro-fertilizers. Such approaches are not only cost-effective but
also environmentally friendly since they minimize the negative impact on the
environment.

The scientific novelty of the obtained results consists in identifying the most
adapted pea varieties for growing under non-irrigated conditions of the South of
Ukraine, and also in selecting effective bio-stimulators for increasing their
productivity.

The purpose of our research was to identify the peculiarities of the growth and
development of different pea varieties under the influence of the bio-stimulators Bio-
gel and Khelafit in comparison with the microelements of boron and molybdenum, and
the control (crop treatment with water), and also the impact of these preparations on
the crop productivity.

The research was conducted according to the scheme of a three-factor field

experiment.



Pea varieties (factor A): three pea varieties — Oplot, Modus, and Svit.

Plant density (factor B) — when examining the variety efficiency, three plant
densities were used: 0,9; 1,2; 1,5 mIn/ha. The range of the plant densities was selected
on the basis of the analysis of the producers’ recommendations and literature sources.

Crop treatment (factor C): with bio-fertilizers. Four variants of the crop
treatment — water (control), Mo+B, Bio-gel, and Khelafit were studied in the
experiment.

Field experiments aimed at studying the productivity of pea varieties were
conducted annually in the research field of the SHEI KSAU, at present — on the
research production plot of Kherson State Agrarian and Economic University in 2019-
2021 according to the generally accepted methodology and the established scheme in
four replications. Crops were treated at the stages of tendril formation and budding.
The experiment was repeated four times. The crop area of the plot was
72 m?, the accounting area was 50 m?. All the observations were conducted with all the
experiment variants in two non-contiguous replications. The technology for pea
production in the research was generally accepted for the zone of the
Southern Steppe.

The research allowed for establishing that the phylogenetic factor had the least
effect on the length of the growing season in the researched varieties Oplot, Modus,
and Svit since all these varieties belong to the middle maturity group with the length
of the growing season of 70-80 days under the same growing conditions. Plant density
had a more considerable impact on this indicator: the length of the growing season
increased as the plant density decreased from 1.5 min/ha to 0.9 min/ha which is
obviously related to an increase in the nutrition area of individual plants and, therefore,
to the improvement of their mineral nutrition and moisture supply. Bio- fertilizers and
microelements also had a considerable impact. The preparation Bio-gel increased the
length of the growing season by 7-8 days in comparison with the control in all the
variants of the experiment. Treatment with Bio-gel at the stages of tendril formation
and budding increased the length of the growing season by 7-8 days, the preparation

Khelafit increased it by 5-6 days, and the mixture of boron and molybdenum — by 4-6
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days, which testifies to their high physiological effect and efficiency. For the first time
for the conditions of the South of Ukraine, it was established that application of boron,
molybdenum, and the bio-fertilizers Khelafit and Bio-gel for crop treatment at the
stages of tendril formation and budding ensures an increase in the productivity of the
researched pea varieties. It was found that crop treatment with bio-fertilizers and
microelements led to a larger increase in qualitative indicators than in quantitative
indicators in terms of percentage. Application of microelements resulted in an average
increase by 29-38%, Khelafit — by 39-54% and Bio-gel — by 53-62%. The obtained data
on the impact of the researched factors on the quantitative indicator of nitrogen-fixing
bacteria indicate that the number of rhizobia of nitrogen-fixing bacteria on the roots of
10 pea plants in the researched varieties mainly depended on the weather conditions of
the year of conducting the experiment, which were largely related to soil moisture,
since the number of bacterial colonies on the roots considerably fell, their growth and
development slowed down when the moisture decreased to 55-60% of the lowest
moisture content.

The examined varieties belong to the so-called leafless «tendril» type, which is
characterized by the formation of tendrils in the upper tier instead of leaves which
actively participate in photosynthesis ensuring 40-47% of the total assimilation.
According to the research findings, it was established that double treatment of pea
crops with the mixture of boron and molybdenum increased the seed productivity by
0.19-0.49 t/ha (7.1-17.3%). Application of Khelafit raised the productivity by 0.17-0.52
t/ha (8.1-20.3%). The most significant effect was observed in the application of Bio-
gel, which ensured an increase in the grain yield by 0.44-0.70 t/ha (18.3-26.3%). The
maximum increase in the yield — 0.70 t/ha (26.3%) — was obtained in the variety Svit
with the plant density of 1.2 min/ha, in the variety Oplot — 0.64 t/ha (21.3%) with the
plant density of 0.9 min/ha, and in the variety Modus — 0.57 t/ha (22.3%) with the plant
density of 1.2 min/ha. Over the years of research, the highest indicators of productivity
were observed in the variety Oplot which amounted to 3.64 t/ha under crop treatment
with the preparation Bio-gel with the plant density of 0.9 min/ha, and in the variety



Svit — 3.50 t/ha with the plant density of 1.2 min/ha. The variety Modus showed the
maximum average productivity of 3.12 t/ha with the plant density of 1.2 min/ha.

Crop treatment with micro-elements and bio-stimulators raised the weight of
1000 grains seeds by 6-17% in comparison with the control. Application of these
preparations also contributed to an increase in the number of flowers per plant:
Bio-gel increased their number by 20.3% in the variety Oplot, by 21.0% in the variety
Modus, and by 22.4% in the variety Svit. The number of beans mainly depended on
the variety. In the control variants (crop treatment with water), the varieties Oplot and
Svit formed 4.3-5.1 beans per plant and this indicator rose when the plant density
decreased. The preparation Bio-gel ensured an increase in the number of seeds per
plant: in the variety Oplot — by 6.0 pcs, in the variety Modus — by 4.0 pcs, and in the
variety Svit — by 4.5 pcs. The preparation Bio-gel also had the greatest effect on the
grain yield in comparison with untreated variants regardless of the variety.

In terms of protein productivity, the varieties Oplot and Svit showed the highest
results. The variety Oplot generated the protein content of 0.80 t/ha with the plant
density of 0.9 min/ha and the crop treatment with the preparation Bio-gel and the
variety Svit — 0.81 t/ha with the plant density of 1.2 min/ha under the same crop
treatment. Other variants had protein content at the level of 0.46-0.76 t/ha, and the best
variants surpassed the control (crop treatment with water) by 12-13%.

The number of beans also mainly depended on the variety. In the control there
were more beans in the varieties Oplot and Svit — 4.3-5.1 pcs per plant, and the variety
Modus had 4.3 beans per plant with the plant density of 1.5 min/ha and 4.3 with the
plant density of 0.9 min/ha, i.e. by 16% less than in the other varieties.

Application of the preparation Bio-gel contributed to an increase in the number
of seeds per plant at the level of 6.0, 4.0, and 4.5 pcs respectively according to the
research scheme.

The preparation Bio-gel had the greatest effect on the grain yield in comparison
with untreated variants. When it was applied, this indicator rose to 82-83% exceeding
the control values (79-80%) by 5.1%. No difference was identified by the researched

varieties. Application of microelements and bio-fertilizers increases profitability of all
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the researched pea varieties, and this indicator is the highest one when the crops are
treated with the preparation Bio-gel.

All the researched factors — varieties, plant density, and bio-fertilizers — affected
economic indicators to a certain extent. The variety Oplot appeared to be the best one:
it showed the profit of 21900 UAH/ha and the profitability of 100.6% with the plant
density of 0.9 min/ha and double crop treatment with the Bio-gel. The variety Svit was
slightly inferior to it with the profit of 19049 UAH/ha and the profitability of 89.2%
under the same growing conditions. The variety Modus had these indicators at the level
of 15119 UAH/ha and 67.7% with the plant density of 1.2 min/ha, which indicates its
poor adaptability to the conditions of the South of Ukraine.

The variety Oplot accumulated the largest amount of energy in the yield with the
plant density of 0.9 min/ha and crop treatment with the preparation Bio-gel — at the
level of 64.39 GJ/ha over the years of research with the energy coefficient amounting
to 2.64. Good energy indicators were observed in the variety Svit which accumulated
the energy of 61.92 GJ/ha with the coefficient of 2.32. The variety Modus was
significantly inferior to the above varieties by these indicators.

Our research testifies that double application of the Bio-gel contributes to the
improvement of the phytosanitary condition of pea crops, reduces «pesticide pressure»
on the environment, and allows for «biologization» of the technology for pea
production in the South of Ukraine to a certain extent.

Moreover, double crop treatment with this preparation allows for increasing the
productivity of the researched pea varieties significantly, improving the indicators of
its grain quality, and ensuring economical use of moisture.

Keywords: pea varieties, biologization of cultivation, plant density,
microelements, bio-fertilizers, Bio-gel, Khelafit, phenology, biometrics, productivity,

structure, quality, economy, energy potential.
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BCTYII

3arocTpeHHsl CBITOBOI MPOJOBOJIBYOI Kpu3U Ta (OPMYBaHHS HETATUBHUX
MPOTHO3IB IOJ0 MOJAJBINOI JAWHAMIKKA 30UIBIICHHS IIIH Ha arpapHoOMy pPHUHKY
aKTyaJli3yIOTh MMMTaHHS 3a0€3MeYCHHS MPOIOBOILYOI O€3MeKH He JUIIe I Y KpaiHu,
ane W g Outeimocti kpain cBiTy. s Vkpainm npobiema 3abe3reueHHs
POJIOBOJILYOT O€3Meku Mae OcoOJIMBE 3HAUYCHHS, IO TOB’S3aHO HacamIiepesn 13
Cy4acHHM CTaHOM PO3BUTKY BITUM3HSHOTO arpOMPOMHCIOBOTO KoMIIekcy. CHTyaIlio
HOTIPIIY€E MEPIOUYHE «PYUHE» BTPYUaHHS JEp>KaBU y (PYHKLIOHYBAHHS arpapHOro
CEKTOpY Ta HEee(EKTUBHICTh BIPOBAIKEHUX pPePOpPM y CUILCBKOMY TOCIOAAPCTBI.
Boanowac crnpusTauBi MpUPOIHO-KIIMATHYHI YMOBHU JJIsi BUPOIIYBaHHSA OUIBIIOCTI
CUTHCHKOTOCTIONAPCHKUX KYJIBTYp Ta MOTYXHUHW JIOJCHKHA TOTEHIal TO3BOJISIOThH
VYkpaiHi He nuiie 3a0€3MeYnuTH BIACHY MPOJOBOILYY O€3MeKy, a i CTaTH aKTUBHUM
rpaBIieM Ha CBITOBOMY IPOJIOBOJIBUOMY pUHKY [7, 19, 152].

3epHOO000BI KyJbTYpH 3a BCIO ICTOPIIO JIFOACTBA IMOCITAIN YUIbHE MICLE B
arpapHOMY CEKTOp1 BUPOOHHUIITBA, aJie OCTAaHIM YaCOM BOHM CTaJId 3aliMaTH MEHIII
IJIOMII Ta 3a0e3MeuyBaTh HEAOCTATHIO KUIBKICTh MPOMYKIT JJIsl MOTpeO HAaCEICHHS.
[Torut Ha Taki KyJIbTYypH, SIK TOPOX, KOpMOBI 000M ¥ 1HIII (I MPOJOBOJIBUUX 1
KOPMOBHX I[1JIE€i), HE MOBHICTIO 3aJI0BOJIbHSETHCS 32 PaXyHOK BJIACHOTO BUPOOHUIITBA
B Oaratbox KpaiHax cBity [87].

BaxxnuBe 3HaueHHS HUHI Mae 3a0€3MEUYCHHS] HACEIEHHS €KOJOTIYHO YUCTUMHU
NPOAYKTAaMU Xap4yBaHHS JIETHYHOI CIIPSIMOBAHOCTI, OaraTUMH Ha MPOTEiH. 3HAYHA
pOJIb 'y BHpIIIEHHI 1€ MPOOJIEMH MOXE HaJIeKaTHu TOpoXy, BUPOOHHUIITBO SKOT'O B
VYkpaini Mae TeHaeHI0 10 3poctaHHs [7, 87]. Tomy BuHMKIIA OTpeda PO3POOUTH
€IEMEHTH pecypco30epirarouoi TEXHOJIOTIi Horo BUPOOHMIITBA 13 3aCTOCYBaHHSIM
HEBUCOKHUX J03 JOOpUB CHHTETHMYHOIO TMOXOKEHHS MIISAXOM CTUMYJISIIL i
a30T(ikcyrounx OyIb00YKOBUX OaKkTepil, 1110 € CUMOIOHTaMU TOPOXY, 3 JIOMOMOT OO
OakTeplaJIbHUX, OPraHIYHUX 1 MIKPOJOOpHUB, SIKI 3HAYHO JELIEBINI 3a MiHEpaJbHI
noOpuBa, MaJlo BUTpPaTHI MpPU BHECEHHI, HE IIKOJATH JOBKULIIO Ta 3aBISKU

MIKpO/103aM € a0COTIOTHO Oe3neyHuMH Jytst Jironeit [7, 133, 134].
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KpiMm 30imbIieHHST BpOXAWHOCTI, TaKi arpo3axoad CIHPHUSIOTH ITiBUIIECHHIO
POJIIOYOCTI TPYHTY 3aBASKH HAKOIMMMYEHHIO OUTBINOI KUTBKOCTI B HHOMY O1070TTYHO
YUCTOrO0 a30Ty Micis 30MpaHHsS TOPOXY, MOPIBHSHO 3 HASBHUMU TEXHOJOTISIMH,
JI03BOJIAIOTH TMOJIOBXKUTH TEPMIH HACTAHHS MOBHOI CTUIJIOCTI HACIHHSA, IO B YMOBaXx
[TiBnennoro Creny € ayXe BaXIJIMBOIO ¥ akTyajabHOIO mpooOsemoro [7, 48, 87].
OcrtanHIM YacoM Temi mojonaHHsA AedInUTy OLIKa POCIMHHOTO IOXOKEHHS
NPUAUISIOTE 3Ha4Hy yBary [7, 152, 153].

Oco0nuBuUM akieHT poOJsATh HA 3MEHIIEHHI TEXHOT€HHOTO HaBAaHTAKCHHS HA
HABKOJIMIITHE CEPEOBHIIIE ITiJ] Yac BUPOIIYBAaHHS CUTBCHKOIOCMOIAPCHKUX POCIHH Ta
Ha IIHUPOKE BIPOBAKEHHSA pecypco30epiralounx TEXHOJOT 31 3MEHIICHHSIM
3aCTOCYBaHHS TIpemapariB Ta AOOpPWB XiMIYHOTO ToOXOmkeHHs [/, 152]. Huni B
HAyKOBIA JIiTepaTypl BCE 4YacTIe 3yCTPIYAIOThCS IMyOJiKallii, MPUCBIYCHI
3aCTOCYBaHHIO OlompernapariB HOBOT'O TMOKOJIHHS Ta MIKPOEJIIEMEHTIB B arpOTEXHIIll
PI3HUX KYJIbTYp. AJie OUTBIIICTh TOCTIIKEHD 1 MyOJIiKaIiil MPUCBIYEHI BUPOIIYBAHHIO
0000BUX KYyJbTYp, 30KpEMa ropoxXy, B 30HaX YKpaiHU 3 JIOCTaTHIM 3BOJIOKEHHSM.
PoGora mnpucBsiueHa BUBYEHHIO BIUIMBY OlOompenapariB 1 MIKPOEJIEMEHTIB Ha
OPOAYKTUBHICTh COPTIB TOPOXY B «30HI PU3MKOBOTO 3e€MJIEPOOCTBa» — B yMOBax
[TiBnennoro Cremy [7].

AKTyanbHicTh TemHu. HuHI B ychbOMYy CBITI, 30KpeMa B YKpaiHi, TOCTPO CTOITh
npoOysieMa BUPOOHUIITBA OUIKAa POCIUHHOTO TMOXO/pKeHHS. OmHuUM 31 HUIAXiB i
BUPIIICHHS € 30UIbIIICHHS BUPOOHUIITBA BUCOKOOUIKOBUX KYJIbTYp POJMHH 000OBUX
(Fabaceae), no sixoi Haje)XaTh YMHA, COYEBUII, apaxic, cosi, ropox Ta iHmri. OcobiuBe
Mmicie Juisi HezpoinyBaHux 3eMenb [liBgHeHHoro Cremy B IbOMY IMEpENiKy 3aiimMae
ropox mociBauii (Pisum sativum L.), 1o 3maTHHE, Ha BiAMIHY BiJ COI, sSIKa MOXKE
3a0e31euyBaT BpoXal y «30H1 PU3UKOBAHOTO 3eMJIepOOCTBA» TUIBKU MPH 3POIIIEHI,
dopmysatu 10 2,0-3,6 1/ra 3epHa [7, 48, 49].

CBoro yacy ropox O0yB TOJ0BHOIO 3€pHOO000BOIO KYJIbTYpPOI Ha YKPaiHCHKUX
3eMJISIX, 1 HelapMa HOro Ha3uBalld «apem noiiB». OCTaHHIM 4acoM Yepe3 3pOCTaHHS

NOMUTY Ha 3€pHO TOPOXYy Ha CBITOBOMY PHHKY, 3a JaHUMH Jlep:kaBHOI cCiryxOu
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CTAaTUCTUKU Y KpaiHu, MOCIBHI 1m0l ropoxy 30umbmumucs Big 131 tuc/ra B 2022 pori
1o 211 tuc/ra y 2024 pori, a 30ip HaciHHs ropoxy HaOM3uBCs 0 1 miH/Ta [257].

Ha xanb, npu 11,0My BpOXKaMHICTh TOPOXY 3aUIIAEThCS Ha piBHI 1,9-2,3 T/ra,
TOMY PIBEHb pEHTa0eNbHOCTI cTaHOBUTH Juiie 10-14%, mo Bumarae po3poOku Ta
BIIPOBA/DKCHHSI Y BHPOOHUIITBO €JIEMEHTIB arpoTeXHOjorii, ski 0 3ade3medmin
30UThIIIEHHST BpOXKaWHOCTI ropoxy B ymoBax IliBgennoro Creny mo 3,3-3,6 T/ra. ¥V
JOCTIHKEHHSIX TParHeMoO JOCSTTH IIbOT0 32 PaXyHOK ONTHUMI3AIlil I'yCTOTH TMOCIBY 1
3aCTOCYBaHHIO OlompenapariB Ta MiKpoeneMeHTiB. byno o0GpaHo copTu Topoxy,
3aHeceH1 10 «PeecTpy copTiB YKpaiHu» B OCTaHHI JECATUPIYYS Ta PEKOMEHJIOBaHHI
JUTsI BUpOIITyBaHHS B ymMoBax Cremy YKpaiHu, a IXHE HACIHHSA HE € JACQIIIUTHUM IS
BUpOOHUKIB Hamoi 30HU. Coptu Omiot, Monyc Tta CBIT — BITUYM3HSAHOI CEJEKIII],
agantoBaHi 10 ymoB IliBnenHoro Creny, HajiexaTb A0 IPYNH CEPEIHbOCTUIIINX, 13
BereramiiauM mnepiogom 70-72 maui [70, 71].

VYci BOHM HalIeKaTh O TaK 3BAHOTO 0€3 JMCTKOBOTO «BYCATOr0» THUIY, IS
SKOTO XapaKTEpHE YTBOPEHHS Y BEPXHBOMY SIPYCI 3aMICTh JIMCTKIB iXHBOT BUJIO3MIHU
— BYCIB, Yy AKHX TaKOX MPOXOAuTh akTHBHHM (ortocuHte3 — 40-47% Bim 3aranbHOI
acuminamii [7, 9, 10].

Kpim BupimieHHs: OUTKOBOI MpOoOIeMH, BUPOIIYBAHHS FOPOXY MOJIMIIYE SKICHI
NOKa3HUKU TPYHTY, SIKl 3a OCTAaHHI JECATUPIYYA MAarTh CTPIMKY TEHIEHLIIO 0
MOTIPIICHHS BHACIIIOK HEOTPUMAHHS CIBO3MIH Ta CTPIMKOT'O 3MEHIIIEHHSI BHECEHHS
Opra”HiyHuX JOOpHB uYepe3 iX KaTacTpo(diuHy HecTayy, BHUKJIMKAHY 3HAYHUM
3HIDKEHHSIM TIOTOJIIB’Sl TBAPUHHUIITBA SIK Y TPOMAJCHKOMY, TaK 1 B IMPUBATHOMY
CEKTOp1 Ha MiBJHI YKpaiHu.

JloBenieHHs IO TOCIBIB TOpoxXy i iHMmHX 0000BUX KynabTyp no 15-20% y
CTPYKTYp1 He3poluryBaHux ciBo3MiH IliBgeHHoro Cremy Q03BOJIMTH 3MEHIIUTH a0o
NPUITMHUTH TIPOIECH Jerpajariii TPYHTIB NUISXOM 30UTBIICHHS KUTBKOCTI B HHX
ryMmycy Ta 010JI0T19YHOT0 a30Ty 3aBJSKH 3IaTHOCTI BKa3aHUX KYJIbTYp /10 a30Tdikcarii,
a, SK B1JOMO, MiCJIs 30MpaHHs 30KpeMa ropoxy B I'pyHTI 3anumaerbest 10 30-60 kr/ra
JIETKOAOCTYIMHOrO asory [7, 12, 14, 48, 87, 132, 133, 134]. BupimieHHIO OKpeMHUX

ACIEKTIB I[i€]1 aKTyaJIbHOI TPOOIeMH 1 Oy MPUCBSYEHI HAIl JOCIIKEHHS.
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CTOCOBHO TYCTOTH TMOCIBY, TO SIK OpPUTIHATOPU COPTIB, TaK 1 JOCIITHUKH
3aJIEKHO BiJl 30H Ta YMOB BUPOIIyBaHHS MPONOHYIOThH Pi3HY rycToTy ciBOM — Bix 0,8
mie/ra 1o 1,2 min/ra — 1,8 min/ra [7, 20, 25, 48, 128, 130, 133, 134, 153].

3B's130K po00TH 3 HAYKOBMMH NIPOrpaMaMHu, IVIAHAMHU, TEMaMH.

Pobora Oyna npoBeneHa B Mexax BUKOHaHHS Jlep»aBHOI HayKOBO-TE€XHIYHOI
nporpaMu «3epHoBi KyJabTypu», [linnporpama 1.02. 3 iHimiaTuBHOI TeMu: «Po3poduTtu
HAyKOB1 OCHOBH €(DEKTMBHOI'O 3aCTOCYBaHHs OlompernapaTiB Ta MIKPOEJIEMEHTIB MpU
BUPOILYBaHHI PI3HUX COPTIB ropoxy B ymoBax I[liBnHs Ykpainw», peectpauiiHui
nepkaBanii Homep 0118U007201. PoGora BWKOHAaHA BIAMOBIAHO J0 CHCTEMH
cTaHjapTiB 3 iH(opmaliii, 610J110TeYHOT Ta BUIABHUYOI cripaBu [212].

Mera i 3aBaaHHs JOcJiIKeHHs1. MeTow AO0CHIKeHb OyJIO BCTaHOBJIECHHS
0COOJIMBOCTEH POCTY M PO3BUTKY PI3HHX COPTIB TOPOXY Iij BILIMBOM OlomperapaTiB
bio-renp Ta Xenadit mopiBHIHO 3 KOMITO3HIIEIO MIKpOeJIeMeHTiB (0op + MoIi0/1eH) Ta
KOHTposieM (00poOKa IMOCIBY BOAOI0), a TAKOX BIUIMBY BKa3aHUX MperapaTiB Ha
OPOAYKTHUBHICTh KylbTYpH B yMoBax [liBnenHoro Creny YkpaiHu.

JJ1st TOCSATHEHHS TIOCTABJICHOT METH OyJIM BUKOHAHI TaKl HAYKOBI 3aBJaHHS:

* aHaii3 JOCTYNHOI HAyKoBOi 1H(OpMAaIlii MO0 MEPCIEeKTUB BUPOLIYBaHHS
COPTIB TOPOXY 3a aJIaITUBHUMH TEXHOJIOT1SIMU B YKpaiHi Ta 32 KOPJOHOM;

* BCTAHOBJICHHS BIANOBIIHOCTI BOJHO-TEIUIOBUX 1 TPYHTOBUX YMOB TEPHUTOPIi
NPOBEACHHS JOCIIHKEHHS 010JI0TTYHUM BUMOTaM POCIIHH TOPOXY;

* JIOCTIJKEHHSI OCOOJIMBOCTI POCTY W PO3BUTKY POCIWH TOPOXY BIPOIOBK
BereTallii mij KOMIJIEKCHUM BIUTMBOM (DaKTOPIB, IO BUBYAIHUCS,

* aHAJI3 XapaKTepy YTBOPEHHS HAA3E€MHOI i KOpEeHEBOi 610Macu POCIUH, POCTY
Ta PO3BUTKY I'€HEPATUBHUX OpPraHiB KyJIbTYpH Ta 1X CHIBBIJHOIICHHS 32 OKPEMHMHU
eTaraMu OHTOT'€HE3y rOpoxy;

* BU3HAYEHHSA KOMIUIEKCHOTO BIUIMBY MIKPOEJIEMEHTIB Ta 1HAMBIIYaJIbHOTO
BIUTMBY Ol0MpenapariB Ha €IEMEHTH CTPYKTYPH BpPOKar0, 3epHOBOI MPOAYKTUBHOCTI,
SIKICHUX 1 TOCIIOJIAPCHhKO-I[IHHUX MOKA3HUKIB 3€pHA FOPOXY;

* aHaji3 MPOJYKTUBHOCTI Ta XapaKTEPUCTUKH E€KOHOMIYHHMX MOKA3HMKIB, IO
BUKOPHUCTOBYIOTBCS JJIsI OL[IHKHM BapTOCTI 3€pHa ropoxy coptis Omnor, Moayc, CBirt

3aJIeKHO B1J IOCHIKYBAaHUX (PaKTOPIB;
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* CKOHOMIYHA, €HEpreTMYHa  OIliHKa  e(QEeKTHUBHOCTI  3aCTOCYBaHHS
MIKpOEJIEMEHTIB Ta OlompernapaTiB IpH iX BUKOPUCTAHHI B TEXHOJIOT1i BUPOIYBAaHHS
TOpOXY.

O0’eKT MOCHITKEHHA — IPOLIECU POCTY Ta PO3BUTKY T'OPOXY B HEMOJMBHHUX
yMoOBax MiBAHs YKpaiHu.

Ipeamer pocaigxenHsi. CyKynHICTh HAyKOBUX IOJIOKEHb KOMIIOHEHTIB
aJanTUBHOI TEXHOJIOT1i BUPOUTLYyBaHHs cOpTiB ropoxy Omiot, Moayc ta CBiT 3a pi3HUX
FyCTOT TOCIBY 1 OOpOOKM KOMIO3HUIIE€I MikpoeideMeHTiB (O0op + MomibaeH) W
Oiompenaparamu bio-rens Ta Xenadir.

Metoam aociiKeHb. Y X0/l JOCHTIIKEHb 3aCTOCOBYBAJIM 3arajlbHONPHUIHSITI
HAYKOBI Ta CHeliadbHI METOIH:

* MOJHOBUIM — JIJIi CIOCTEPEKEHHS Ta BHUBUCHHS PEAKIli MOCIBY TOpPOXy Ha
BUKOPHUCTAHHS MIKpOJ0OpUB 1 Ol0mpenapaTiB i1 yac iX BUPOIIYBaHHS,

* J1a0OpaToOpHi METOJIM BHUKOPHUCTOBYBAJM [IJIi BHU3HAYEHHS SIKOCTI 3€pHAa,
CTPYKTYPH BPOXKar0, a30T(HIKCYIOUOro MOTEHINaIy COPTIB Ta aHaJIi3y IPYHTOBUX YMOB
TOILIO;

* PO3PaxXyHKOBUI — NP PO3PAXyHKY MOKA3HHUKIB EKOHOMIYHOI Ta €HEPTETHYHO1
e(EeKTUBHOCTI €JIEMEHTIB TEXHOJIOT1i BUPOILYBaHHS KYJbTYPH 32 BaplaHTaMU JOCIITY
Ta MOJAIBIIIHN TX OIIHIII;

* CTATUCTUYHUA — TPOBEIACHHS IHUCIEPCIHHOTO aHai3y Ta CTaTUCTUYHOTO
00p0o0ITKY BpOXKaHUX JAaHUX 1 pe3yJIbTaTIB CYMyTHIX CIIOCTEPEIKEHb.

HaykoBa HOBH3HA 0OJIep:KaHUX Pe3yJabTATIB.

Ynepwe nns ymos IliBgennoro Creny Ykpainu:

- 6CMaHos61eHo TiepeBary 610JI0riYHOro npenapary bio-reis Ta peryasaropa pocty
Xemadit Haj ICHYIOYMMH XIMIYHUMH MiKpoeJieMeHTaMu (KoMITo3ulliss Oopy Ta
MOJIIO/IEHY) mpu OOpoOIll TOCIBY TOpOXy, SKI 3a MEBHUX YMOB MOXYTh MAaTH
CTUMYJIFOIOUYUH BIUIUB,;

- YOOCKOHAIeHo KJIIOYOBI €IEMEHTH aJalTUBHUX TEXHOJIOT1M BUPOIIYBAaHHS TOPOXY
JUIS OTPUMAaHHSI BUCOKHUX 1 CTaO1IbHUX BPOXKAIB;

- npogedeHO arpoeKOJIOTIYHY OIIHKY COPTIB TOPOXY CTOCOBHO iX BIJIMOBIIHOCTI

ab10TMYHUM Ta O10TUYHHUM YMOBaM arporeHosy;
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- HAOYIU NOOANLULO20 PO36UMK)Y PEKOMEHAALIT I0JJ0 €KOHOMIYHOI Ta €HEePreTUYHOT
e(eKTUBHOCTI BUPOIIYBaHHS COPTIB TOPOXY I OUTBII TMOBHOTO BHUKOPUCTAHHS
MPUPOJTHOTO W TEXHOJIOTTYHOTO MTOTEHITAIB.

I[IpakTnyHe 3HAYEHHS O/eP:KAHMX pe3yJbTaTiB. Pe3ynpTaTu M0CIHiIKEHB
YIPOBAJKEHO Yy BUPOOHUITBO il O1070T13a1lil TEXHOJIOTr1i BUPOULYBaHHS FOPOXY B
MiBJICHHUX 00JacTAX YKpaiHu.

Y ®I' «POKCOJIAHA» binosepcskoro paitony XepcoHChbKOi oOjacTi Oyinu
BIIPOBA/I’KE€H1 Y BUPOOHULITBO ONTUMAaJIbHI BapilaHTu gocainy: y 2021 pori — Ha miiomi
50 ra, y 2023 pori — Ha muronmi 90 ra ta y 2024 pori — Ha ot 75 ra, 3 cepeHbOI0
BpOKalHICTIO 3,5 T/ra, M0 MNIATBEPAMIO BHCOKY €(QEKTHUBHICTh 3aCTOCYBaHHS
JOCIIKyBaHMX HAMU COPTIB Ta Olompenaparis.

B ymoBax ®OII «Denopuyk» cemmma I[Ipuozepne, KopabenbHoro paiiony,
XepcoHchKO1 00yacTi OyB BHpoBa/keHWMH Ha 1wiomli 20 ra BUPOOHUYOTO TOCIBY
ropoxy y 2021 pori copty Omior 3 BpoxkaitHicTio 3,4 T/ra, 3 BaJOBUM 300poM 72 T Ta
piBHEM peHTalenbHOCTI BUpOOHMITBA 98%. P0o3po0neHi HamMu OKpemi eIeMEHTH
TEXHOJIOTii BHUPOIIYBaHHS TOpPOXYy Ha 3€pPHO IUIAHYETBCS 1 B  MOJAIBIIOMY
3aCTOCOBYBaTM y BHUPOOHUYINA [ISJIBHOCTI TOCIOAApCTBAa B CTPYKTYpl MOCIBY
TOBApPHOTO 3epHA 3epHOO0O0OBUX KYJBTYD.

V¥ rocnomapctei IIIT «Arpodipma «ABanrapn», cena Cagose, biaropon
HuicTpoBebkoro paitony Oaechkoi o6macti y 2021 porri Ha BUpoOHUYHX TII0MAX 0yI10
nocistHo 30 ra ropoxy coptry Omior, skuii 3a0e3rneyuB BpoXKaHICTh 3,6 T/ra, 3
BajioBuM 300pom 108 T Ta peHTabenbHICTIO BUpoOHUIITBA Ha piBHI 112%. [Tokpameny
HAMU TEXHOJIOTII0 BHUPOIIYBAaHHS TOPOXY Ha 3€pHO IUIAHYETbCS W Hajaaui
BIIPOBA/KYBAaTU Y BUPOOHUYI MIPOIIECH TOCMOAAPCTBA B CTPYKTYPi MOCIBY TOBAPHOTO
3epHa 3epHOO000BUX KYJIBTYD.

OcoOucTuii BHeCOK 3100yBadya. ABTOPKOIO OOIPYHTOBaHO TiMOTE3y Ta
pO3p00JIEHO TMporpaMmy JOCHTIKCHHS, MPOAHATI30BaHO U Yy3arajJlbHEHO HAYKOBY
iH(pOpMaIlil0 BIANOBIAHO [0 TeMU pPOOOTH, BHUKOHAHO IMOJILOBI W Ja0OpaTOpHI
€KCIIEpUMEHTH, TIPOBEJEHO CYIYTHI OOJIIKU Ta CIOCTEpEKEeHHA. Pe3ynapTaTtu pociiny

CHUCTEMAaTHU30BaHO, CTATUCTUYHO 00po0IeHo, chopMynpoBaHO BUCHOBKH. [IpoBeneHo

25



anpoOarfito 1 BOPOBAKEHHS PO3POOJEHUX EIEMEHTIB TEXHOJIOTIT Yy BUPOOHUYHX
yMOBax.

Anpobaiiss pe3yabTariB JAUCEPTALIMHOIO JoCJil:KeHHs. Pe3ynbraTu
nycepTaliiHoi poootu Oynu anpoboBani B niepiofn 3 2019 no 2024 pp. Ha HAYKOBUX 1
HayKOBO-TpakTUUHUX 3axonax: Il BceykpaiHchbka HayKoBO-TIpakTUYHA KOH(DEpeHIis
«YTpaBiiHHA Ta palioHAIbHE BUKOPUCTAHHS 3eMEJIbHUX PECYPCiB B HOBOCTBOPEHUX
TEPUTOPIATBHUX IpoMajax: NpobdaeMu Ta HUISIXU iX BUpimeHHs» (05-06 6epesns 2019
poky, XepcoH); MiKHapoiHa HayKOBO-IIpaKTUYHA KOH(epeHiis «[HHOBaMiiTHI
TEXHOJIOT1I Ta akKTyalbHl THWTAaHHS MICIAA30UpaIbHOI JOPOOKH IMJI0JJOOBOYEBOI
OPOAYKIIL K BayKJIb MIJBUILEHHS €KOHOMIYHOI eeKTuBHOCTI» (14-15 Oepesns 2019
poky, XepcoH); Bceykpainchka HayKOBO-TIpaKTHYHA KOH(PEPEHLIIs MOJIOAUX BUCHHUX 3
Haronu JlHs Hayku «CyyacHa Hayka: CTaH Ta NEPCHEKTUBU PO3BUTKY» (23 TpaBHS
2019 poky, Xepcon); Bceykpaincbka HAyKOBO-IIPAKTHYHA IHTEPHET-KOH(EPEHIIis, SKa
Oyna npucBsueHa 145-piudro Bi 3acHyBaHHS Kadeapu OOTaHIKK Ta 3aXHUCTY POCIUH
(24 TpaBus 2019 p., XepcoH); MbKHapojgHa CTYACHTChKAa HAyKOBO-TPAKTHYHA
koH(pepeHIis «CydacHl MAXOAU 10 MICAS30MpaIbHUX TEXHOJOTIA Ta MAapKETHUHTY
IUTOTI00BOYEBOT MpoayKIlii» (28-29 tpaBusa 2019 poky, Menitonons); MidkHapoaHa
HAyKOBO-TIpaKTHUYHA KOH(pepeHUis «BmiMB KIIMaTUYHUX 3MIH Ta HPOCTOPOBUIMA
PO3BUTOK TEPUTOPiM 3emili: HaCHiAKU Ta HUIAXW BupimeHHs» (13-14 yepBus 2019
poky, Xepcon); III Bceykpaincbka HaykoBO-nipakTUyHa KoHpepeHuis «IIpobnemu ta
MPAKTUYHI MUTAHHS 11010 BUKOHAHHSA POOIT 13 3emiieycTporo» (17 sxoBTHs 2019 poky,
XepcoH); MixkHapogHa HayKoBO-TIpakTHuHa Online-xoHdepeHItiss MoIOAUX ydeHUX
«HaykoBo mpakTH4H1 OCHOBU (POPMYBAHHS 1HHOBAI[IMHUX arpoOTEXHOJOTIM — HOBITHI
migxonu wmonoaux BueHux» (19 TtpaBus 2020 poky, XepcoH); MikHapoaHa
HAyKOBO-TIpaKTUYHA KOH(pepeHliss «BminMB KIIMaTHYHUX 3MIH Ta TPOCTOPOBUMN
PO3BUTOK TEpUTOPi 3emili: HACHIAKKM Ta NUIAXu BupimeHHs» (11-12 dgepBHs
2020 poky, Xepcon); Il Bceykpainchbka HAyKOBO-MIPAKTUYHA KOH(PEPEHIIISI MOJIOUX
YYEHHUX 3 Haroaum MDKHAapOJHOTrO [HA Haykd Ta JIHA mnpamiBHUKA CLIBCHKOrO
rocriofgapctBa «CyyacHa HayKa: CTaH Ta IEPCHEKTUBU PO3BUTKY Yy CUIBCBKOMY
rocnogapctBi» (10 mucromama 2020 poky, Xepcon); V BceykpaiHcbka HayKOBO-

NpakTUYHa KOoH(pepeHIlis «YTMpaBlIiHHA Ta pallioHaJbHE BUKOPHUCTAHHS 3€MEbHHUX
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pECypCiB B HOBOCTBOPEHUX TEPUTOPIATLHUX TpoMajiax: MpoOjeMu Ta MUISXH iX
upimeras» (04-05 Oepesns 2021poky, Xepcon); III Bceykpainchka HayKoBO-
NpakTUYHA KOH(GEPEHI[isI MOJIOANX BUeHUX 3 Haroau J{Hs Hayku «CydyacHa HayKa: CTaH
Ta TepcreKTUBU po3BUTKY» (19 TpaBusa 2021 poky, Xepcon); IV MixnapoaHa
HAyKOBO-TIpaKTHYHA KoH(pepeHIis «BIIMB KIIMaTHYHUX 3MiH Ta MPOCTOPOBUMA
PO3BUTOK TepUTOpid 3emiii: HacHiAKKM Ta nuiaxu BupimeHHs» (10-11 dgepBHs
2021 poky, Xepcon); IV Bceykpaincbka HayKOBO-TIpaKTHUHA KOH(EPEHITIST MOJIOIUX
y4eHuX 3 Harojau JlHs mpaliBHUKa CUILCHKOrO rocrogapctBa «CydacHa Hayka: CTaH
Ta  NepcrnekTuBd  po3BUTKY» (17  mmcromama 2021  poky, XepcoH);
V Bceykpaincbka HAyKOBO-TIPAKTUYHA KOH(EPEHI[iss MOJIOIUX BUEHUX 3 Haroau JlHs
Hayku «CydacHa Hayka: CTaH Ta MEpCHEKTHBH PO3BUTKY» (19 TpaBHA
2022 poky, XepcoH); MixHapogHa HAayKOBO-TIPAKTUYHA KOH(MEPEHIsT MOJIOAUX
yueHux 3 Haronu JlHsS Hayku B Ykpaini «HaykoBi OCHOBM peanizaiiii MpPUHIUIIB
KJIIMaTUYHO OPIEHTOBAHOTO CUIBLCHKOT'O TOCHOAapcTBa B arpocdepl YKpaiHuy,
(17 TpaBus 2024 poky, Opneca); MixHapoaHa HAYKOBO-TIPAKTHUYHA KOH(DEpeHIis
«Cy4acHi BEKTOpU PO3BUTKY arpapHoi Hayku», npucBsyeHa 150-piyyio cTBOpeHHs
XepCOHCHKOTO JIeP’KaBHOT'O arpapHO-eKOHOMIYHOro yHiBepcutery (17-18 BepecHs
2024 poky, XepcoH).

Iyoaikauii. 3a pe3ynbraraMy  BUKOHAaHHA  JHUCEpPTalliHOI  poOOTH
ormy0bnikoBaHO 23 HayKoBi mpaili, 30kpema 1 HaykoBa MoHOrpadis, S myoOmikamii y
¢daxoBHX KypHanax 1 30IpHUKAX HAYKOBUX Mpaib YKpainu Ta 17 Te3 aomoBineil Ha
HayKoBHX KOoH(epeHmisx. Bianmosigno g0 m.8 Ilocranou KMY Ne 44 Bim 12 ciuns
2022 poky, BpaxoBaHO KUIbKICTh 23 myOJjiKkailii, y SKHMX BHCBITJICHO PE3YJIbTAaTH
JTUCepTaIliiHOl pOOOTH.

Crpykrypa i o6csar aucepraumii. OCHOBHUI 3MICT pOOOTH BHUKJIAJIEHO Ha
171 cropiHkax KOMIT'IOTEPHOI'O TEKCTY, IO CKJIAAAEThCS 31 BCTYMY, 5-TH PO3JLIIB,
BHUCHOBKIB, peKoMeHaalliil BupoOHUUTBY. PoboTa Mictuth 35 Tabnuup, 33 pUCYHKH.

Crncox BUKOpHUCTaHUX JKepen Haniuye 260 HalitMeHyBaHb.
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PO3JILI 1
AHAJII3 CYYACHOT'O CTAHY TA NEPCIIEKTUBHY BUPOIIYBAHHS
KYJbTYPH F'OPOXY ¥V CBITOBOMY ATPOBUPOBHMIITBI

1.1. PerpocnekTHBa Ta Cy4YaCHHIl CTAH BUPOLLYBAHHS FOPOXY

Pisum sativum L. — Taky Ha3By aaB ropoxoBi mnociBHomy Kapn JliHHel y
XVIII ct., ane, 3a TBepkennsm 3inuenka A. 1., Kanencekoi C. M., JIuxousopa B. B.
Ta 0ararbOX IHIIMX aBTOPIB, TOPOX SIK CLIBCHKOTOCIOAAPChKA KYJIbTypa BIIOMHUMA
JIOJISIM TIPOTSITOM OCTAaHHIX 5-6 THCSYOJITH 1 OyB OJHIEID 3 OCHOBHHX CKJIQJIOBHX
ixHporo partiony [42, 49, 200, 201, 202]. Sk ctBepmxye Cincbka M. O. Ta iHIII1 aBTOPH,
ropoX MOoYaiu BBOJIUTHU B KyJIbTypy B Mexupiuui, Meconoramii Ta [H/1i 3a10Br0 /10
Haioi epu [49, 152, 156, 252].

Ha Tepuropii cydacHoi Ykpainu ropox OyB BiioMuUil ik 3epHOO000Ba OBOUEBa
KynbTypa 1me 3 Xl cT., a okpeMi aBTOpU Ha3WBAIOTh HABITH OUTHIN paHHIO AaTy — V-
VIl ct. Haii6inb1ioro po3noBcrokeHHs ropox Ha0yB B Ykpaini 3 XVII-XVIII ct. [49,
152, 200, 202].

VY meit nepiona, 3aBASKM HAPOJHIM CeNeKIlii, BiIOYBCS OCTAaTOUYHHM PO3MOALT
dbopM ropoxy Ha 3€pHOBi, OBOYEBI Ta KOPMOB1 COPTH, SIKi PI3HATHCS MK COOOIO 3a
BUMOTAaMH 10 OKPEMUX €JIEMEHTIB arpOTEXHIKH: CIIOCO0Y C1BOU, TYCTOTH MOCIBY, (DOHY
MIHEepaJIbHOTO HUBJICHHS, 3pOITyBalIbHOT HOpMH Ta iH. [29, 49, 152, 156, 201].

3rigHo 3 gocuimkeHHsMu O. 1. 3iHueHKa Ta 1HIIMX HAYKOBIIB, 36PHO TOPOXY
MiCTUTh Bix 16 1o 34% Oinka, no 54% ByrneBomuis, 1,6% xupy Ta moHas 3% 30IbHUX
eIeMeHTiB. bBilok Tropoxy, 0coOJMBO OBOYEBHX COPTIB, Ma€ 30alaHCOBAHMIA
aMIHOKHUCJIOTHHH CKJaj 1 3acBOO€Thcs Ha 50% kparie, HiK OUIOK mimeHuIll. Bil
MicTuTh 4,6% nizuny, 11,5% aprininy ta 1,2% tpunrtodany, To/i K OLJIOK MIIEHUIT
MicTuTh Jmie 2,3% nizunay Ta 3,6% aprininy [189, 201, 202].

['opox aKTUBHO BUKOPHUCTOBYETHCS Y XapUOBid MPOMHUCIOBOCTI 3aB/ASIKA CBOIM

CMAaKOBHM SIKOCTSIM 1 BUCOKI1H TTOKUBHIN IIHHOCTI [49, 64, 203].
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Morone, 3eneHe, Hemo3pijie HACIHHS TOPOXY, BIJIOME SIK 3€JICHHUN TOPOIIOK, a
TaKOX He3puri 000M OBOYEBHX COPTIB MalOTh BAXKIWBE IMPOMHCIOBE 3HAYCHHS,
30KpeMa Jiuis KoHcepBHOi ramy3i [11, 14, 49]. 3enene HaciHHS OBOYEBHX COPTIB TOPOXY
OaraTe Ha BiTaMIHM: BiTaMiH A (KU CIIpUsi€e pOCTy Ta HOpMai3ye 3ip), Bitaminu Bl
1 B2 (ski miaTpumMyroTh PO3BUTOK OpraHizmy), a Takox BiTaMiH C (110 perysroe
€HEepProoOMIH 1 3HUXKYE pIBEHb XOJIECTEpHHY B KpoBi) [11, 14, 49].

Kup y 3epHi ropoxy NpeaCcTaBIECHUN Y HEBETUKHUX KUIBKOCTSIX — MPUOIU3HO 2-
3%, 1 ued moka3HUK ciabo BapitoeTbcss MK copraMd. OCHOBHA YacTHHA KHPY
CKOHIIEHTpOBaHa B 3apojaKy 3epHuHu [49, 201]. butok ropoxy Mae MOBHOI[IHHHI
aMIHOKUCJIOTHUH CKJIaJl 1 3aCBOIOEThCs HAa 60% Kpatie, HiXK OUIOK MileHHIll. Y Horo
cknai € 4,66% nizuny, 11,4% aprininy ta 1,17% tpuntodany, mo 3Ha4HO IEPEBUIILYE
PIBEHb IIUX AMIHOKHUCJIOT y OUIKY MIIEHWINl, KUK MICTUTh juiie 2,32% i3uHy Ta
3,56% aprininy. lle poOuTh ropox He IHUIIE I[IHHUM Xap4OBHUM NPOAYKTOM 3
BIJIMIHHUMHM CMaKOBHUMHU XapaKTEPUCTUKAMH, ajie ¥ BAXIJIMBUM IS JIETHYHOTO Ta
JIKYBaJbHOTO XapuyyBaHHS, 30KpeMa 3aBIsSKH HOro 37aTHOCTI BUBOAMTH COJl 3
opraHizmy. EHepreTudHa 1iHHICTh rOpoxy cTaHOBUTH 491 kkan Ha 100 1, y Toil yac sk
nmeHuts Mae 457 kkan. Y 1 xr ropoxy mictutbest 0,117 Kr 3acBOIOBaHOTO MPOTEiHY,
15,2 r misuHy Ta 3,2 T MeTioHiHy [49, 152, 153, 172, 201].

Cepen HaliOUIbIIMX BHUPOOHMKIB ropoxy Jmigupye Kanama, sika mopiyHo
BUpOOIIsie moHay 3 muiH ToHH. Ha apyromy wmicti — ®panis 3 obcsirom 0iau3pko 1,5
MJTH TOHH. Takox Benuki oOcsru BupoOistorh Kutait (1,2 miu TorH) Ta IHmis (800
tuc. ToHH). Jlo cBiTOBUX JminepiB Hanexarb Himewunna (400 Tuc. TOHH) Ta
Benuko6puranis (200 tuc. ToHH). BuUpoOHIY1 00CATH MOXKYTh 3MIHIOBATUCS B1JI POKY
10 poky. OcHoBHUMH ekcriopTepamu ropoxy € Kanana, ®pannis, Ascrpanis ta CIIA
[184, 208, 252].

BpaxoByroun Te, 110 BHYTPIIIHE CHOXXUBAaHHS ¥ BUKOPHUCTAHHS TOpPOXY B
VYkpaini ve nepesuiirye 200 Tuc. ToHH, moHaa 500 THUC. TOHH 3epHO0000BUX MOXKE OyTH
excrioproBano [87, 208, 252].

Haitbinpmii mociBH1 1miomii Topoxy 3ocepemxeni B Jlicocreny (55% Bifg
3arajibHOI Twioinl mnociBy), Creny (25%) 1 na Ilomicci (20%). Onnak 3a ocTaHHii

JECATUPIYHMUNA TIePi0JT TTOKA3HUKHU 3araJibHOI TUTOINII TOCIBY IiJl TOPOXOM B YKpaiHi
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3HAYHO 3HU3WIIUCS, KOMMBAOYHCh B 191 Trcsui rekrapis (y 2013 porti) 1o 405 tucsg
rektapiB (y 2017 poi), o mopiBHsiHHO 3 1148,2 rekrapamu (y 1992 porii) cTaHOBHUTH
CYTT€BY pi3HHITNIO [252, 257]. 3a pe3ynbraramu 30upanus Bpoxaio 2020 poxy, cepents
BpPOKalHICTh TOpOXY B YKpaiHi ctaHoBWIA 2,16 TOHHU Ha rektap. [Ipu peranbHOMY
aHaji3l [MX TIOKa3HUKIB B 00JAcTAX BUAUISIOTBCS JIJIEPU: TOCIOJapCTBa
UepHiriBcbkoi 00J1acTi JOCATIIM BpokaHOCTI B 3,4 T/ra, a XMeIbHUIIBKOT 00JacTi —
3,3 1/ra. BCOKi MOKa3HUKH BPOXKANWHOCTI TaKOXK crocTepiraiothes B IlonTaBcbkii
(3,2 1/ra), Binaunekii (3,0 1/ra) Ta Cymcekin (2,9 1/ra) obnactsax [22, 252, 257].
Haiinmwkua BpokaiiHicTh TOpoxy Oyma 3adikcoBaHa B YepHiBerpKidd, I[BaHO-
@paHkiBCbK1M Ta PiBHEHCBHKIN 00JacTsAX, € MOKa3HUKH Oynu MeHmmMH 3a 1,0 T/ra
[252, 257].

VY 2017 porti peHTa0enbHICTh BUPOIIYBAaHHS TOPOXY B YKpaiHi CTaHOBUJIA JIUIIIE
10%, nopiBHsiHO 3 80% pokoM pawniie. 3 2016 poky BITYN3HAHI BUPOOHUKH IIOPIYHO
30UTBLITYBaNIM 00CSITU BUPpOOHUITBA — 573 Trc. ToHH Ta 1097,8 THc. ToHH y 2017 pori.
[TociBHi mmomii mijg ropoxoM y 2017 porti cranoBuiau 405 tuc. ra, a B 2018 pori —
431,7 tuc. ra [257].

XapakTepHOI 0COOJMBICTIO OLIKA TOPOXY € T€, 110 BiH JIETKO PO3UMHSIIETHCS Y
BOJl, B pO3UMHAX HEUTpaJIbHUX COJEM Ta y clladKUX pO34MHAax JyriB. Yum Jerie
PO3UYMHSIETHCS OLJIOK, TUM BiH € JOCTYIHIIINM OpraHi3My JroauHu i TBapuH [18, 31,
44, 49, 84].

CBITOBI TUIONII TMOCIBY TOPOXY OXOILTIOIOTH 6,9 MIIH ra, a 3arajJibHUi 00CsT
BUPOOHHUIITBA 3€pHA CTAaHOBHUTH 13,2 MIJIIH TOHH TIPU CEpPEHIA BPOKAWMHOCTI
1,91 1/ra. B €Bporii Topox € MpoBiHO 3epHOO0000BOIO KYIbTYpOIO [251, 252, 257].

Horo 3epro MicTuts 20-35% 6inka, KpoXManb, IyKpH, KHpH, BiTaminu (A, B,
B2, B6, C, PP, K, E), kapoTtun Ta MiHepajdbHI PEYOBHMHHU, TaKl K Kajid, KaJbIIii,
Mapraselp, 3ajii3o i1 pocdop. ['opox KopucHHMIA AJg 300pOB’ S, 30KpeMa JJisl CEPIIEBO-
CYJIMHHOI CUCTEMH, 1 JoIOMarae BUBOJAUTH coiii 3 opraHizmy. ¥ 100 r 3epHa ropoxy
MicTuTbea 491 kkan (mopiBHSHO 3 457 KKan y NMIIEHUI(l), a BMICT OUIKa MPUOINU3HO
TaKUil caMuid, sk y cupomy m'sicl. Y 1 Kr 3epHa micTuthes 1,17 KOpMOBUX OJIMHULIb,

180-240 r 3acBoroBaHOTr0 MPOTEiHY, 15,2 r mi3uny, 3,2 T METiIOHIHY, 2,3 T MUCTEIHY Ta
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1,6 T Tpuntodany. 3ereHe HACIHHS TOPOXY Ta HEMO3pLiai 000U OBOYEBUX COPTIB, SIKi
BUKOPHCTOBYIOTHCS JIJIl KOHCEPBYBaHHS, MicTATh 110 25-30% mykpy [49, 200, 202].
Hwxye mnpuBeaeni pgani [epkaBHoi CiyxOW CTaTUCTUKA  YKpaiHU

(depxxxomcTaTy) CTOCOBHO AMHAMIKM BUPOOHMIITBA rOpOXy B YKpaiHi 3a octanHi 10
pokiB (Tabum. 1.1.).

3a pganumm Ta6n. 1.1. BupoOHMHITBO Topoxy B VYkpaini y 2015-2024 pp.
BapiloBAJI0 MO POKaxX, IO TOB’S3aHO B OCHOBHOMY 13 MOTOAHUMH yMOBaMH (SIKi
BIUIMBAJIM HAa YpPOXKaWHICTh 3€pHA), Ta 3MIHOI IMOCIBHUX IUIONI. Pi3Ke 3MEHIIEHHS
nociBHuX 1miom y 2022-2023 pokax moB’si3aHe 3 OOHOBUMH MisIMH Ha TEPUTOPIi
VYkpainu, ane He3Ba)xalo4yu Ha 1€ MociBHa 1wioma B 2024 poiri 301IbIIKIach Maibke 110
PIBHS JOBOEHHMX IOKa3HUKIB [257].

Tabnuys 1.1

JAuHaMika BUpOOHMITBA ropoxy B Ykpaini y 2015-2024 pp. (3a xanumMu
Jep:xxkkoMcTaTty YKpainm)

Pix [TociBHa muroma, Tuc.ra | BamgoBuii 36ip, THC.T | YpoXKalHICTB, I/Ta
2015 156 359 23,4
2016 170 378 22,4
2017 239 1100 31,9
2018 435 800 18,4
2019 253 572 22,6
2020 251 583 23,2
2021 238 548 23,0
2022 125 270 21,6
2023 139 368 26,5
2024 208 458 22,0

['opox — 1me ogHa 3 HAWAABHIMIMX KYyJIbTYp, ICTOPiS SKOi Oepe MOYaToK y
ITMOWHAX CTOJITH SIK B MIPSAMOMY, Tak 1 B rmepeHocHoMy 3HadeHHi. B Innii Ta Kurai
HOoro BBaXKalu CHUMBOJIOM JOCTaTKy, a B YKpaiHi ¥ CbOroJlHI MOXHa 3YCTPITH
JaUKopocii Buay 1iei pociaunum. [49, 189, 202].

['opox 31e01IpIIOr0 BHUPOIIYIOTH arpapli MIBAEHHUX 1 CXIAHUX oOjacTei
VYkpainu. [loHag nogoBuHY MOCIBY TOPOXY MPOTSITOM OCTaHHIX KIIbKOX POKIB OYJ10
3ocepemkeno B Oxechkiit (y 2011 pori — 68,4 tuc. ra), Xapkicekiii (32,6 Tuc. ra),

3amopizekiii (25,7 tmc. ra), MuxonaiBebkiit (19,4 Tuc. ra) ta KipoBorpaacekii
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(18,2 Tuc. ra) obnactsax. Bapro 3ayBakuTu, IO IUIOIII BHPOIILYBaHHS TOPOXY B
VYkpaini BiTHOCHO HeBenuKi [252, 257].

['opox € n1oOpuM MonepeaHUKOM JUIsl 03UMOI MIISHHII], MOKPALlyIOUn SKICTh
IPYHTY, 30aradyro4u #oro a30Tom 0Oionoridaoro moxomkenus [174, 175, 177]. Iicns
30MpaHHS TOPOXY PUTBHUKHA MalOTh 3MOTY MPOTATOM 2-3 MICSIIB MpaIfoBaTH Haj
MOJIEM, 3HIDKYIOUM 3a0yp’SHEHICTh, MiJBUIYIOYH PIBEHb BOJIOro3abe3redeHHs Ta
pomrodocTi rpyuTy [49, 200, 201, 202, 203].

BupoiyBanHs ropoxy gk nmapo3aiiMarouoi KyJbTYpH B CIBO3MIiHI — BaXKIMBUH
daktop 30uUTBIICHHS XJT100pypaxHUX pecypciB 3epHa [49, 189, 211]. 306inpmieHHs
IUIONI T1J] TOPOX Yy CIBO3MIHAX JO3BOJII€E 3MEHIIUTH 3arajibHy COOIBapTICTh
POCIMHHHIIBKOT MPOAYKIIiI, MOKpaUTH (HITOCAHITAPHUI CTaH MOJIB 1 MiJBUIIUTH
e eKTUBHICTh BUKOpHUCTaHHS opHUX 3emenb [200, 203].

[lin BmimBOoM 0000BHX cuaepariB y 4-7 pasiB 30UIbIIYETHCS KUIBKICTh
Oynp00uKOBHX OaKTepiid, 3HAYHO MIABUIIYETHCA (epMEHTATUBHA AKTUBHICTH IPYHTY,
MOKPAITyIOThCs HOro (¢iTocaHiTapHi Ta BOAHO-(I3UYHI BIACTHBOCTI, CTBOPIOIOTHCS
YMOBH JIJIsl IHTEHCUBHOT'O PO3BUTKY MIKPOOPTaHi3MiB 1 MIKpo(dayHH, sika BU3HAYa€
pontouicTs noJist. [lo3uTuBHa 1ig cuaepaty TpuBae npotsiroM 3-4 pokis [43, 46, 49, 53,
64, 158, 161].

["opox 3aiiMae IpOBiIHY MO3ULIIIO CEPENl XapUOBHX 1 KOPMOBHX KYJIbTYP 3aBJIAKU
CBOill BUCOKI/ MOXUBHIN I[IHHOCTI. BMicT yMOBHOr0 O171Ka B 10T0 3€pHI1 BapitOe€ThCs B
mexax 20,0-28,6%, a y cBixkiit maci — Big 2,6 10 10,0%. Y kKoXHOMY LIEHTHEp1 3epHa
Mmictuthes 112,2-116,4 kr xopmoBux oauHuile ta 20,5-24,0 Kr mpoTeiny, Tomi K y
conomi — 14,0-17,0 xr kopmoBux oauHuIlk 1 2,8-10,0 kr npoteiny. TBapuHu oxoue
CIOKHUBATh TOPOX y OyAb-SIKOMY BUTJIAI — 3€JIE€HOI0 MAacoOl0, CIHOM, CIHaXeM,
COJIOMOI0, 3€pHOM a00 3epHOBUMH BiJXOJIaMH, 110 ICTOTHO MOJIMIITY€E OLIKOBUM CKIak
KopMiB [252, 258].

["'opox mIMpoKO BUKOPUCTOBYETHCS AJIS BUTOTOBJICHHS 36pHO(YPaXKy, 3€JI€HOTO
KOpMY, CHJIOCY, CiHaXxy, TpaB’sitHoro ooporrHa [152, 153]. bopomrHo i3 3epHa Topoxy
BUKOPHUCTOBYIOTh SIK BXKIMBHUI KOHIICHTPOBAHMA KOPM. 3a TMOXXKHUBHICTIO TOPOX
nepeBakae BCl OBOYEBI KYNbTYpU. Y OUIKY ropoxy MicTUThCs 59-79% 1 Ouiblie

BOJIOPO3YMHHKX PeuoBUH [256].



['opox — onHa 13 HaWJABHIMIMX CUIBCHKOIOCHOJAPCHKUX KYJIbTYp. Y4YeHi
3HAXOJWJIM MOro HACiHHA B IMOKJIAJaX KaM SHOrO W 3ajJi3HMX BIKIB Ha TEPUTOPIIX
[eitmapii, Icmanii, ABctpii, ITamii. Came NOXOKEHHS TOPOXY SIK BUAY MOB’A3YIOTh
13 cepea3eMHOMOPCHKOIO TEPHUTOPIEID, a Takoxk 3 [lepeauroro Asieto go Tibery [152,
233]. KpynHoHacCiHHUNA TOPOX MOXOAUTH 31 cxigHuX Kpain CepenzemHomop’s. [Ipore
3 JIaBHIX JiaBeH (3a 4-5 THC. POKIB JIO H. €.) HOro BUPOIIYBaJd Ha 3€MJIIX Cy4acHOI
VYkpainu, 110 J0BEACHO apXeoaoriyHuMU 3Haxiakamu [ 153, 233]. CiioBo «ropox» (Jar.
— pisum) o3Ha4ae «TEPTHI», KOJIKMCHh HOro Tepiu, 00 oTpuMaru OopomHo. ['opox,
0e3CyMHIBHO, BIZIrpaB Ba)JIMBY POJIb y XapuyBaHHI MepIIUX XJ100po0iB. Y 3axigHii
A3l BUSIBIEHO y BEJIMKHX KUIBKOCTSX 3aJUIIKM TOpPOXY pa3oM 13 SUYMEHEM 1
MIIEHUIICI0-0THO3epHIHKO10. [IpumyckaroTs, 1m0 ui mioau oymnu 310pani 3a 7000-5000
pPOKiB 70 H.e. B apxeomoriyHMX poO3KOMKax HACIHHSA TOpoXy Oyno 3HaWIeHO B
mi3HbOMY KaM’stHoMY Bl (moHa 20 Tuc. pokiB Tomy) B ['pertii, Xopsarii, [lIBeitmapii,
3axiguid Himeuuwnni; B OpoH3oBoMmy Billl — B Oynisisix [IBetinapii, @panmii, Icnanii,
ABcTpii; y 3amizHoMy Billi — B Iramii, Himeuuuni. Pociauny 3ragyroThs y mparsx
CTapoaBHIX 1CTOPUKIB 1 MyOinucTiB. € nepekas, mo npi3Buiie Lunepon noxoauTsb
BiJl JATHHCHKOT'O CIIOBA IIUIIEPOY» — TOPOX, OCKLIBKU B OJTHOTO 3 TIPEKIB 3HAMEHUTOT'O
opaTopa Ha Hoci OyJia poArMKa, cXoka Ha ropommuny [153, 201, 233].

AKTyaJIbHI METOAM BHUPOIIYBaHHS 000OBHX KyJIbTYp MalTh Oa3yBaTHUCS Ha
e eKTUBHOMY KOHTPOJII TIPOIIECIB, 1110 CIIPUSAIOTH MiABUIIICHHIO BPOKANHOCTI Ta IKOCTI
3€pHA, 3 MaKCHUMAaJIbHOIO peari3alliero 010JI0riYHOro noTeHIiany pocuus [29, 43, 49,
74,93, 106, 122, 156, 192].

Jliist 3a0e3nedeHHsT ONTUMAIbHUX YMOB POCTY 1 PO3BUTKY TOpPOXY HEOOXITHO
3aCTOCOBYBATH I1HTEHCHBHI TEXHOJIOTII, fIKi BKJIIOYAIOTh 30aJJaHCOBAHE >KUBJICHHS
POCJIMH, IHTETPOBAaHUM 3aXUCT BiJ] IITKITHUKIB, XBOPOO 1 OYp'siHIB, a TAKOXK CBOEYACHE
BUKOHAHHS arpOTEXHIYHUX 3aXOAiB. BuUKoOpHCTaHHS BCIX TOCTYNHHUX PE3EPBIB IS
BJIOCKOHAJICHHSI TEXHOJIOT1H BUPOIIYBaHHS € KpUTUYHO BaxkiauBum [35,72,73,97, 111,
230, 232, 241, 243].

HocnimkeHHss 0araTbOX BUYEHHMX [OKAa3ylOTh, M0 CYYacHI TEXHOJOTIi
BUPOIIYBAHHS TOPOXY CHPSMOBaHI Ha MaKCHMajbHE BUKOPHUCTAHHS MOTCHITIATY

KyJIbTypu. JlOCSATTH IIbOTO HEMOXKJIMBO 0€3 ypaxyBaHHsS JOKAJIbHUX KIIMAaTHYHHUX
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YMOB, 3aCTOCYBaHHS MiIHEpaJIbHUX TOOpPWB, HOBUX COPTIB, IHOKYJISIIi HACIHHSA Ta
KOMIUIEKCHUX 3aXOJ[IB 3aXHUCTy pOCIWH. BomHOYac 1i acmeKkTH MoTpeOyIoTh
MOJIaJIBIIIOTO JOCIIKEHHSI Yepe3 3MiHHI YMOBH BUPOITYBaHHS 1 3pOCTaHHS KIJIbKOCTI
HOBHX 3ac001B 3axucTy Ta 100puB [49, 200, 202, 239].

3axyUCT POCIMH Yy NpOLECl iX PO3BUTKY B IIKIAHUKIB 1 XBOPOO, a TaKOX
O6opoTr0a 3 Oyp'stHaMU € BOXKJIMBUMHU €JIEMEHTaAMU Cy4acHUX TEXHOJOri# [2, 4, 5, 7,
17, 19, 24, 29, 38]. KiatouoBuM ¢HakToOpoM MiABUIIEHHS BPOXKANHOCTI TOPOXY €

BUKOPHUCTAHHS CyJacHUX JOOPHB i HOBITHIX 3ac00iB 3axucTy pociuH [23, 49, 64, 78,

86, 89, 104, 114, 128, 129, 138, 143, 156, 258].

1.2  Bbioaoriuni ocob6auBocTi ropoxy ta 3miHa mopd¢oTHmy COpPTIiB B

ICTOpMYHOMY acCneKTi

['opox — HeBHOariIMBa 0 TEIUIa KyJlbTypa, MPOTe B Mepios popMyBaHHS 3epHa
floMy HeoOXimHa TemmepaTypa onmmusbko 25 °C [49, 54].

Y mnocynumBux ymoBax IliBgenHoro Ctemy BpoXKail TOpOXy CYTTEBO
3HMJKYETBCS: CIIOCTEPITa€eThCs MaliHHS KBITOK, 3MEHIIEHHS KUTbKOCTI 3epHa B 000ax
Ta MacH THCs4l 3epHUH. Ha nymMKy psny aBTOpiB HalOLIbHIIIE BUPOILYBATH TOPOX
Ha 3pOIIYBAaHUX TEPUTOPISAX, MIATPUMYIOUM BOJOTICTH I'PyHTY Ha piBHI 70% Bix
HOPMAaJIBHOTO 3BOOXKEHHS [49, 252]. Hm1i HayKOBIlI JOTPUMYIOThCS MOAIOHOT JYMKH
[152, 201, 202]. OpHak HagMipHa BOJIOTICTH TaKOX HEraTHMBHO BIUIMBAaE Ha
NPOJYKTUBHICTh: CTIOCTEPITAETHCS aKTUBHUM PICT BETETATUBHOI MacH, 1110 MOTpedye
BEJIMKUX BUTpAT MOXXWBHUX PEUOBUH, BHACIIOK YOTr0 3HIXKYETHCS BpPOXKail 3epHA.
[Ipu nboMy pocauHH OljIbIlle CXHIbHI 10 3aXBOpIoBaHb [49, 152, 202].

['opox NpoXoauTh YOTUPU OCHOBHI (Da3u pO3BUTKY: MPOPOCTAHHS HACIHHS,
MosiBa CXOJ1B, OyTOHI3aIllsd Ta IBITIHHA, a TaKOX JOoCcTUraHHA. OHTOT€HE3 POCIIHH
cknagaetbest 3 XII eramiB, siki rpymyroThes Ha Tpu nepiomm:l-it (I-II eramm) —
dbopMyBaHHS Ta pICT BEreTaTUBHUX OpraHiB, KOPEHIB, cTeOia, JUCTKIB, 2-i

(I1-VIII eranun) — 3akaagaHHs 1 piCT FreHEPATUBHUX OPraHiB, BKIIOYAIOYH CYI[BITTS Ta
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kBiTKH; 3-11 (IX-XII eranu) — hopMyBaHHS Ta TOCTUTAHHS PENPOIYKTUBHUX OpPTaHiB,
30kpema 000iB 1 Hacinus [49, 152, 201, 202].

O. L. 3iH4eHKo Ta MOro KoJeru He peKOMEH 1yI0Th BUCIBATH TOPOX MICHS THIITUX
0000BUX KYJIBTYpP, OCKIJIBKM BOHU MalOTh CIUIBHUX IIKIIHUKIB. KpiM Toro, ropox He
BapTO IMOBEPTaTH Ha IMOMNEPEJHE MICLEe B CIBO3MIHI dYacTilleé HDK pa3 Ha
4-5 pokiB, a0W YHUKHYTU TaK 3BaHOI TOPOXOBTOMH, IIO BEJAE /10 YPAKEHHS POCIHH
KOPCHEBUMHU THWISAMH, (Py3apio3oM, a TakoX J0 TONIKO/KCHHS HEMAaTO/IaMH,
TUTOZI0’KEepKaMH 1 OyIIb00YKOBUMHU JOBroHOCHKamu [49, 200, 202].

[opox — oaHa 3 KymbTyp, IO BHCiBaeThes Haifpamime. MHoro cisGa
PO3MOYUHAETHCA 3 MOMEHTY JOCSATHEHHS (DI3UYHOI CTUTJIOCTI IPYHTY, Bipa3y Micis
fioro o6poOku. 3aTpumMka ciBOM Ha 5-10 AHIB MOXKE MPU3BECTH 10 3HHXKEHHS BPOXKAIO
B 3axinHomy Jlicocteny Ha 4-7 1/ra, y cxitHOMY — Ha 4-9, a B IEeHTpaJIbHOMY — Ha
5-8 w/ra. Y IliBnennomy Creny 1i BTpatu MOXKyTh OyTH 111e Oinbimumu [49, 153, 205,
211].

Cnin 3ayBaxkutH, mo y IliBnenHomy Creny HecTtaya BOJIOTM B I'PYHTI 4acTo
NPOSIBISIETHCS Ty’Ke TOCTpo. OCHOBHUM JIKEPENIOM IPYHTOBOI BOJIOTH € aTMoc(hepHi
omaau, SKl TYT BUIMAJNAIOTh y HEAOCTATHIM KUIbKOCTI (01m3bko 345 MM Ha piK) i
HEPIBHOMIPHO PO3IOAIIICH] BIIPOJOBXK BEreTAIlIHHOTO mepiomxy. TomMy arpoHOMidHi
3aX0AM B WIM 30HI MalOTh OyTH CHPSMOBaHI HAa MAaKCHMaJbHE HAKOIHWYEHHS 1
palioHajibHe BUKOPUCTaHHS BOJIOTH B IpyHTI [33, 37, 49, 92, 100].

B Jlep>xaBHOMY peecTpi COpTIiB pociauH YkpaiHu 3apeectpoBano 10 copTi
ropoxy, 1o 0ynu ctBopeHi B [actutyTi pocnuauuirea iMeHi B. . FOp’esa. 1li coptu
BIJIMOBIZJAIOTh CYYaCHUM BHMOraM I1HTEHCUBHOI'O arpoBUPOOHUIITBA Ta MalOTh
noTeHI1an BpokaitHocTi 0 6,0 T/ra. BoHU BiIpI3HAIOTBCS BHCOKOIO CTIMKICTIO 0
BUJIATAHHSI 1 OOCHUINIAHHS HACIHHS, a TaKOX MAXOMATh [Jisi Oe3MoCcepeHbOro
KoMOaiiHyBaHHs. KpiM Toro, mi copTH Kpaule aJanToBaHl [0 pErioHAJIbHUX
KJIIMATUYHUX YMOB, HIK 3aKOPJOHHI aHAJIOrd, 1 3ailMaioTh Bce OUIbINI IUIOUII B
VYkpaini. BupouryBaHHsi 1aHUX COPTIB crpusie OUIbII €(PEKTUBHOMY BUKOPUCTAHHIO

MaTepiaIbHO-TEXHIYHUX PECYPCIB 1 3MEHIICHHIO BTPAT 3aBAsSKHA OgHO(Da3zHOMY 300Dy,
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1110, B CBOIO YEPTY, I IBUIIYE SAKICTh SIK TOBAPHOI, TaK 1 HACIHHEBOI MpOoAYKITii [36, 120,
121].

Copt I'msHC BUPI3ZHAETHCS BHCOKOIO E€KOJOTIYHOK INIACTHYHICTIO. Y COpPTIB
Oraman Ta MerneHnat Hik4da maca 1000 HacinuH, mo go3Boise Ha 10-15% ckoporutu
3arpatu HaciHHg Ha mociB. Copt I'eii3ep BiJpI3HAETHCS OUIBIIO BEr€TaTUBHOIO
Macoro 1 HOro MOXKJIMBO BUKOPUCTOBYBATH Ha 3€JIEHY Macy B YHCTOMY BHIJIsiAL, a00 B
CYMICHUX MOCIBax 3 IHIIMMHU KyJdbTypamu. BHUCOKI TOBapHI Ta CMakoBi SIKOCTI Mae
HaciHHs copTiB LlapeBud ta ['nsiHc. Pi3HULS B TPUBANIOCTI BEreTaLITHOTO MEP101y MIX
copramu [apeBud i OmioT y 6-8 qHIB H03BOJISIE TIPH X BUKOPUCTAHHI 3HIBETIOBATH
MOJKJIMBI TTOTOJ/THI HeTapa3au Ta MOA0BKUTH ONTHMAaJIbHI cTpoku 30upanns [20, 25, 36,
197].

Peaizariis moTEeHIIIHHIX MOKIMBOCTEH HOBUX COPTIB TOPOXY € PEaIbHOIO JIUIIIE
32 paxyHOK JOTPUMAaHHS €JIE€MEHTApHUX YMOB TEXHOJOTIT BUPOIIYBAaHHA KYJIbTypU
[29, 124, 156, 214]. TlopyiieHHsT TEXHOJIOTiI BUPOIIYBaHHS Ha OJHOMY 3 CTaIliB
OHTOT€HE3y HE MOKHAa KOMIIEHCYBAaTH B HACTYIHHUX, 00 3amoOirTd 3HUKEHHIO
POAYKTUBHOCTI pociiH. OCcO0JIMBO BAKITMBUM €IIEMEHTOM TEXHOJIOT1i BUPOIIYBAHHS
rOpoXy € MiAIrOTOBKa IpyHTY. [loBeaeHo, 1o 30UIblyBaTH HOPMY BUCIBY MoHaxa 1,2
MJIH. IIT./Ta HEMae ceHcy. s MpHCKOPEHOro PO3MHOXKEHHSA AEPIUUTHUX COPTIB
rOpOXY BUKOPHCTOBYIOTh HOpMH BHUCIBY 0,7-0,8 MJIH IIT. CX0KHMX HaciHuH Ha 1 ra [36,
49, 89, 111, 156, 201].

3riiHO 3 JaHuMH, HaBedeHUMH besyrimoro O.M. ta ii koyseramu, ceiekIiliiHa
pobora 3 ropoxoM B IHcTUTyTI pocnuuumnTBa iMeHi B.S. IOp’ea HAAH TpuBae
noHag 60 pokiB. Bix 1944 poky ocHOBHa yBara Oyiia crnpsiMOBaHa Ha pPO3pPOOKY
BHCOKOBPOXKaHMX COPTIB, 5Kl aJlallTOBaH1 O yMOB cXigHO1 Ykpainu. Byke B Toli yac
NpuUIIsAIacs yBara 3a0€3TMEUEeHHIO TMPUIATHOCTI COPTIB TOPOXY JUISL MPSMOTO
KOMOaiiHyBaHHS, IPU 1IbOMY aKLIEHTYBaJIH Ha BiAOOp1 mramOoBux (Gopm. CboroaHi
1[I0 3a]la4y BUPIIIYIOTH IIIXOM CTBOPEHHSI HAIIBKAPIUKOBUX a00 CEPEHbOPOCITUX
COPTIB, SIK1 MatOTh CTe0JI0 BUCOTOIO 50-90 cM, a TaK0X PO3pOOKOIO COPTIB 31 CTIMKICTIO
710 OCUTIaHHS HACIHHS Ta O€3JIMCTOYKOBICTIO a00 BycaTUM THIIOM JincTKa. Hampukian,

y 1994 pomi 6yB cTBOpenuii copT XapkiBchbkuit etanionnuit (UD0101458), skuii mo
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CHOTOJIHI 3aJUIIAETHCA HE3MIHHUM JIJEPOM 3a CTIWKICTIO J0 BWISTAHHS 1
NPHUIATHICTIO 70 TpsiMoro KomOaiHyBaHHs, a A0 2011 poky BHKOHYBaB poOJib
HAI[IOHAJIBHOT'O CTAaHAApPTYy. Y Cl HOBI COPTH TOPOXY MepeaaroThes 10 HarionanbsHOro
HEHTPY TeHEeTHUYHUX pecypciB pociuH Ykpainu (HII'PPY), ne mpoBoauthes ix
peTebHEe BUBYCHHSI OS] 3 IHITMMH KOJCKIiiHHUMU 3pa3kamu [135]. 3a cBigueHHsIM
besyrnoi O. M. MeToro iX poOoTH 0YJ10 3aTydeHHS HOBUX KOMEPIIMHUX COPTIB TOPOXY
no HarionanpHo1 Koyiekiii YKpaiHW, W0 JOMOMOXE PO3LMIUPUTA TE€HETUYHUHN
Marepiaj, 30araTUTH KOJIEKI[IF0 COpTaMU 3 BHUCOKOIO CTIHMKICTIO JO0 BUJISTAHHS,
OCHUIIaHHS, @ TAKOK BUCOKOIO BPOXKANUHICTIO 1 aIaNTUBHICTIO 10 YMOB CX17HO1 Y KpaiHu.
[Iporsirom 2002-2010 poxie no HII'PPY Oyno nepemano 20 copTiB TOpoxy,
CTBOPEHHX XapKiBChKUMU cenekiionepamu: y 2002 pori — Xapsyc 1 (UD0101937),
Monayc (UD0101938), Kamepton (UD0101939), bnarogaruauit (UD0101940); y 2003
poui — Edextnuii (UD0102018); y 2004 pomui — ie3 (UD0102093); y 2005 porti —
Mxean (UD0102103), I'msuc (UD0102104), Hapeuu (UD0102105), 3opsiHuii
(UD0102106), Monomnit (UD0102107); y 2006 poui — Hesiz (UD0102196), Acker
(UD0102197), UBJI 5 (UD0102198), Yexbex (UD0102199), Eckiz (UD0102200); y
2008 porui — Otaman (UD0102349), Omnor (UD0102351); y 2010 pori — Marunat
(UD0102446), Yekpurincekuit (UD0102447). OquHaansaTh i3 IUX COPTIB BHECEHI 10
Jlep>kaBHOTO pEECTPy COPTIB POCIHUH, SIKI MOXKYTh OyTH PO3MOBCIOJIKEHI B YKpaiHi
[36].

Anle He B OCTaHHIO Yepry Ha 3aBajli BIIHOBJICHHIO TUIOI] ITiJ] TOPOXOM CTOITh
HU3bKA TEXHOJOTIUHICTh COPTIB, IO 3HAXOASATHCA Yy BHUPOOHUIITBI, HacaMIiepesn
— IXHSI CXWJIBHICTh JI0 BUJISITAHHS, @ TAKOXX HEIPYXKHICTh JIO3pIBaHHS 3€pHA TOPOXY,
BTpaTH npu 30upanHi Bpoxato. [lounnatoun 3 90-x pokiB 20-ro cTomiTTS, B YKpaiHi
Jefall CTpIMKINIE MOMIMUPIOITBCS COPTU TOPOXY 3 ByCaTUM THUIIOM JIMCTKIB SIK
HAWTIePCIIEKTUBHIIII B aCTIEKT1 CTIMKOCTI 10 BUJIATaHHs. Po3ranykeHi ByCUKH B TaKHX
COPTIB 3yMOBJIIOIOTH JOCUTH MiI[HE 34YEIUICHHS POCIMH MK coOoro. CenekiiiiiHa
IPAKTUKA CBITYUTH, IO CTIMKICTh TAKUX COPTIB JI0 BWISATaHHSA HEMOXXJIUBA 0€3 03HAKH
YKOPOYEHHSI MIKBY3JIIB. AJie cama JIMIIE HasBHICTh O3HAK BYCATOr'0 THILY JUCTKa U
YKOPOYEHHSI MDKBY3JI1B 11I€ HE TapaHTYE POCIMHAM I'OPOXY CTIMKOCTI 10 BUJISITAHHS.

Boanouac ¢ 3a3HaUnTH, 110 BIIHOCHY CTIAKICTH 1O BUJISITAHHS MAIOTh 1 JIESKl COPTH
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31 3BUYafHAM THIIOM JIUCTKIB, aji€¢ 3 YKOPOUECHUMHU MIKBY3IISIMH, TaKi, HATPUKIIAI, 5K
Aponic, JlronmuHenbKuid KopoTKkocTeOa0BHi, IHTeHcuBHUM 92 [226, 256].

BuBYeHHS TEHETUKU TOpPOXY Ma€ JaBHIO ICTOPII0 U TMOB’sA3aHE 3 IMEHEM
T. Haiita. Ane dyHmameHTaabHi POOOTH 3 TEHETUKH TOPOXY OyJIM BUKOHAHI Y€CHKHUM
BueHUM [ . MenzaeneM. ['opox € BeTbMHU 3pydHUM JIsI TEHETUYHUX JOCTIIKEHb, TOMY
0 BiH CYBOpUM CaMO3amuiioBad 13 JIOCUTh KOHTPACTHUMHU MOPQOJIOTIYHUMHU
O3HaKaMHM, Ma€ BCbOro ciM map XxpomocoM (2n = 14), a 3HAYUTH
— cim rpyn 3uemieHHs [253, 256]. Cenekiis ropoxy MpoHILIa KiUTbKa BaXKIHBHX
eTamiB, METOI SKUX OYJIO CTBOPEHHS COPTIB 3 CTaOUIbHO BHCOKMMH BPOXKasMH.
[Iporsirom wnporo 4acy BimOynucss 3MIHM y TalbITyCl pOCIHMH, a TakKoX Yy IX
Mop¢osoriyHuX 1 OIONOrIYHHUX XapaKTepPUCTUKaX. 3 MIABUIICHHAM MOTEHIINHOT
POAYKTUBHOCTI 30UIbIIyBanacs W peanbHa BPOXKaHICTH Topoxy. Hampukmanm, y
coptax 60-70-x poKiB MUHYJIOT'O CTOJITTS YPOXKAMHICTh HE TIepeBuIIyBaa 3 T/ra, Toi
sk y 80-90-x pokax moTeHIliifHa BpOKalHICTh gocsraia nmonana 4 1/ra. JlopxxuHa crebia
y CTapuX COPTIB MepeBulyBaia 1,5 Merpa, To/l SIK Y CydaCHUX BOHA HE mepeBuinye 1
Mmerpa [256].

CyyacHi CceJeKI[IOHEpH PO3pOOMIM HOBI COPTH TOpPOXY, IO BIAMOBIIAIOThH
BUpOOHMYMM cTaHfaptaMm. LI copTu BiAPIZHAIOTHCA CTIMKICTIO A0 TMOJIATaHHA,
OCUNIAHHA HACiHHSA Ta € TMPUIATHUMHU IS Oe3MocepeIHboro KoMOalWHyBaHHS.
«["'opoxoBa peBooLisA», AKa MpoIUia B HU3L1 KpaiH €Bpomneiicbkoro Coro3y 3a
octanHi 30 pokiB, Oyna MOB’s3aHa 31 CTBOPEHHSM COPTIB JETEPMIHAHTHOTO THITY
pocTy, 6€3TMCTOUKOBHX Ta CTIMKUX /10 BUCHUIIaHHS 3epHa. [lepcrieKTUBHUM HaNpsiMOM
CEJIEKIIi TOPOXY € CTBOPEHHS MOP(OTHUIIIB «XaMETIEOH» 13 IPYCHOIO reTepodiniero, 1o
3a0e3redyye BUCOKHI MPOayKIiHHUI Tporiec [256].

3apa3 y BUpOOHUITBO BIPOBAKYIOTH COPTU TOPOXY BycaToro mopdorumny. ¥
TaKUX POCIHH MPWIMCTHUKU 30€pEKEHHI K y 3BUYAMHUX JUCTOYKOBUX (hopm, a
JUCTOYKH BUJO3MIHEHI B CUJILHO PO3BMHEHI ByCa, SIKI MIITHO NMOEHYIOTh CTE01a MK
co0or0, 3a0e3meuyroud MIABUINEHY CTIMKICTh II€HO3y [0 TossiraHHs. Taka
MOp(doJIOoTidyHA MPUCTOCOBAHICTh POCJIHMH JO3BOJWJIA IMepealTyBaTU TOpPOX B

HEBWISATAIOYY TEXHOJOrIYHY KyJbTYpy 1 3HAa4yHO MIJBHUINMJIA EKOHOMIYHICTh
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BUPOIIYBAaHHS 3€pPHA 3aBJISIKM MEPEX0Ty Ha 0MHO(MAa3HUH CITOC1O 30UpaHHs 1 3HKEHHIO
BTpAT IpH ii npoBeaeHHi [15, 256].

Pix ropoxy — Pisum Tourn. — npeictaBieHui TUKAMU i KyJIbTYPHUMU BUIaMHU.
3 nutaHp Kinacudikaiii KyJIbTypHUX BUIIB HEMAE €IMHOT TYMKH aHl1 B OOTaHIKIB, aHi B
pOCIMHHUKIB [256].

Ha ocHOBI1 gaHuX PO CXpEIyBaHHS PI3HUX JAUKUX 1 KYJIbTYPHUX (OPM rOpoxy
Ta crneud@iuHocTi OTKOBUX (pakiliii, cydacHa cHUCTEeMaTHUKa CXWISETbCA 10
CTBEp/DKEHHsI TyMKH iCHYBaHHs ABOX BHIIB ropoxy — P. fulvum (ropox yepsono-
xoBTHi) 1 P. sativum 3 migBumamu: sativum — MOCIBHHH, asiaticum — a3iaTChKUH,
transcaucasicum — 3akaBKa3bKHi, abyssinicum — a0iCCHHCBHKHUH, elatius — BHCOKHH,
syriacum — cupilicekuii [32, 256].

KynbrypHuii BHI TOpOXy MOXOMuTh Bif mukoro Pisum fulvum L., sxwit mae
TOHKE, pO3rajyeHe 0111 OCHOBH, Yinke cTe010, IpiOHe TeMHO3a0apBiIeHEe HACIHHA Ta
mig3emMHl 6o0u. bararoBikoBa HapogHa CeENEKIlsS IepeTBopuia Ied BUI Ha
CBITJIOHACIHHEBY (POpMY 3 MIIHIMIKM CTEOJIOM, SIKE MOXKE JIOCATAaTH JABOX METPIB Y
noBxuHy [256].

['opox KynbTypHHII OCIBHUM 1 MOJIOBUM, SIKUW 111€ HA3UBAIOTh «IEJIOILIKAY,
HaAJIEXKUTh J0 caMOoCTiitHUX BUIIB. [lepeBakHa OUIBIIICTh COPTIB TOPOXY HATEKHUTH 10
BUJY KYJIBTYPHOTO (TOpOX IMOCIBHMIT), @ MEHILIA YaCTUHA — 70 N0JIbOBOro. Coptu 000X
OiABUIIB BUKOPUCTOBYIOTH SIK ISl 3€PHOBOr0O, TaK 1 KOPMOBOIO Ta OBOYEBOIO
HanpsMiB BUKOpUcTaHHs [15, 256].

Kpim tpagumiitaux ¢opm, norenep y rerodonmi poxy Pisum sativum L.
BUSBIICHO HHM3KY HETPAJUIIMHUX 3a apXITEKTOHIKOK JIMCTa MOP(OTHIIIB:
aKallieBUIHMM, 0araropazoBO HEMAPHOINEPHUCTI, XaMEJICOH, PO3CIUCHOIUCTOYKOBHIA,
no/BiitHO HenapHonepuctui. [lInpokoro po3noBCcroOAKEeHHS B CLILCHKOTOCIIOAAPChKIN
NPAKTUI[l BOHU IMOKMA IO HE OTPUMAIM, 3a BHUHATKOM TreTepouibHOI (popMu
«XaMEJIEOH», pEe3yJIbTaTOM CENEKLIMHOI pOOOTH SKOi CTall0 CTBOPEHHS COPTY
Cnaprak, 10 THepeBepllye pallOHOBAaHWUU CTaHAAPT 3a CTIMKICTIO JO BUJISTAHHS,

3epHOBOIO MPOIYKTUBHICTIO, @ TAKOX 3a BMICTOM Oinka [15, 256].

39



Yrponosx octanHix 10-15 pokiB, 3aBIsSKH 3yCWIISIM CEJIEKIIIOHEPIB, radiTyc
POCIIMH Cy4YacCHUX COPTIB TOpOXYy 3HAYHO 3MIHMBCS, IO CHPUSIIO MiJIBUILEHHIO iX
TEXHOJIOT1YHOCTI, 30LIBIIEHHIO HACIHHEBOI MPOAYKTUBHOCTI Ta BIJHOBJICHHIO
BUPOOHUYHUKAMU TOpoxOocCissHHs [15, 256]. CTBOpeHHS OUIbIII TEXHOJIOTTYHUX COPTIB
ropoxy 3 OOMEXKEHHM POCTOM cTe0Jia i KOMITAKTHUM PO3TallyBaHHSIM 0001B Ha HOTO
BEPXIBII, SIKI IEPEBAKAIOTH HAJl THIIMMHU 3a APYKHICTIO J03pPIBaHHS Ta CTIHKICTIO 0
BWJISATAHHS, CYTTEBO 3MIHIOE YSIBY PO KYIbTYpY Topoxy [125, 207].

['0710BHUM HEAOJIKOM TOpOXY, KM MHEPEelIKOPKa€ MOro BUPOLIYBAHHIO, €
010710TIYHO 3yMOBIICHE BWJISTAHHS POCJHWH, IO 3HAYHO YCKJIAIHIOE 30ip BpOXKaro 1
IPU3BOJIUTH JO ICTOTHUX BTpaT. JlOCHIKEHHS JEMOHCTPYIOTh, IO BHACIIIOK
BUJIATAHHSI 1 3aTIHEHHSI JINCTKIB aCUMUIAIIMHA IUIOIIA Y PI3HUX COPTIB 3MEHIIYETHCS
Ha 4-49%, a npoayKTUBHICTH hoTocuHTe3y nagae Ha 20-33%, 110 Beae 10 3MEHIITCHHS
BpOXKaitHOCT1 3epHa Ha 7-8 1/ra. OgHUM 13 MOXJIMBHUX pIllIeHb 1Ii€1 MpoOJieMu €
BUBEICHHS 0€3JTMCTOYKOBUX COPTIB, K1 MAIOTh MiITHE 3YEIUJICHHS M1’K POCIMHAMH, 1110
niaBuInye ix crivkicts [130, 207].

CepiloO3HUM JOCSTHEHHSIM CEJNEKILIOHEPIB CTajJ0 BUBEIEHHSA COPTIB TrOpOXYy 3
BYCaTHUM THUIIOM JIUCTKA, 110 3ar00irae BUISITAHHIO MTOCIBY U J]a€ MOXKIJIMBICTh 30UpaTH
ypokail mpssMuM KoMOaitHyBaHHSM [256].

[lepeTBOpeHHS TUCTOYKIB Y BYCHKHU HE JIMIIE BUPIIIMIO HA MOPPOIOTIYHOMY
PiBHI TIPOOJIEMY CTIMKOCTI arpolleHO3y /10 BUJISTAHHS, aJie ¥ CyTTEBO BIUIMHYJIO Ha
dbi3iooriyHuN cTaH pociauHu. JlociimKeHHs Mmoka3aiy, M0 BycaTli TeHOTHUITA 3aTHI
YCHIIITHO peajli3yBaTH CBi O10JOTTYHUM MOTEHINAT 1 TIePEeBEPITYIOTh JIUCTOYKOBI B
yMOBaX, CIIPUATIMBUX 32 T1APOTEpMIUHUM pexkumMoM. [IpoTe cnenudiyHuii KOMILIEKC
MOKa3HUKIB BOJHOTO OOMIHY POOUTH iX OLIBII YyTJIUBUMU J0 IPYHTOBOI Ta MOBITPSHOT
nocyxu. JIMCTOK 3BUYAMHOrO THIy TaKOX BIAPI3HAETbCS BiJ BYCAaTOro OUIBII
€(EeKTUBHOIO CHCTEMOIO 3aXHUCTY BiJl OKUCHUX TOMIKOKEHb, II[0 MAa€ TIO3UTUBHY IiI0
JUTS cTadluTizamii mpoayKIiiHOro Mmpolecy B yMoBax crpecy [45, 53, 88, 210, 216].

KopoTkocTe610B1 COPTH TOPOXY JEMOHCTPYIOTh BUIY CTIMKICTh 10 BUJSTAHHS
B TIOPIBHSIHHI 31 3BUYaHUMH. Y HU3BKOPOCIHMX COPTIB 13 MIITHUM CTE€OJIOM POCIUHU

MOYMHAIOTh BWJIATATH JIMIIE I 4Yac MBITIHHS, TOJI SK BHCOKOPOCHi 13 JIOBTUMH
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cTebiaMu BTpavyaroTh BEPTUKAJIbHE IMOJI0KEHHS 111e 10 IovaTKy O0yroHizaltii (y ¢asi 8-
10 nucTKiB). Y KOPOTKOCTEOI0BUX COPTIB HacTKa 0001B y cyXiit 61omaci pociuH y dasi
BOCKOBOi1 cTuriocTi 3epHa craHoBuTh 40-50%, tomi sk crebmno 3aiimae 30-40%.
HaromicTe y noBrocre0enpHux copTiB OUlblIa YacTHHA O10Macu mpunaaae Ha cre0so
(50-60%), a Menma — Ha 606u (12-20%) [256].

['opox Moke MaTH JBa TUOU POCTY: JeTepMiHAHTHUN (oOMeXeHuil) Ta
1HACTEepMIHAHTHUIN (HeoOMexxeHui). JleTepMiHaHTHUI THIT POCTY XapaKTePU3YETHCSA
dbopMyBaHHSAM Te€HEPATUBHHUX OpraHIB JIMIIEC y BEPXHIA 4YacTHHI cTebjia, /e TOYKa
pOCTYy 3aKiHYye€ThCS T'e€HEepaTUBHOW OpyHbkoro. Ha BigMiHy Bi 1bOTO,
1HAETEepMIHAHTHI 3pa3KH MPOJIOBKYIOTh POCTH, HaBITh KOJIU 000U BXKE 3'BISIOTHCS HA
HUXKHIX By3JIax.

[IpunucTku Topoxy, K IpaBuiIo, OUIBIII 3a 3BUYalHI TUCTOYKH 1 MOKYTh MaTH
pi3Hi ¢opMu: 3BUYAIHY, PYIAMMEHTapHY Ta «Kpoyiadui Byxa». BockoBuil HamiT Ha
JUCTKAX BUKOHYE 3aXUCHY (YHKIIIIO MPOTH KOMax Ta TPUOKOBUX 3aXBOPIOBAaHb, TOJI
AK MyTaHTH O€3 BOCKOBOTO IMOKPHUTTS MalOTh cMaparjaoBo-3eieHuid koiip. [loBHa
BIJICYTHICTh BOCKOBOT'O HaJIbOTY TOB'sI3aHa 3 PEIIECHBHOIO MyTaliero bl abo wel [127,
207, 256, 258].

KopeneBa cucrema ropoxy € CTPHKHEBOIO, 3[aTHOIO TJTMOOKO MPOHUKATH B
I'PYHT Ha rIUOUHY MoHaa 1,5 M 1 Mae BeIUKY KUIBKICTh OIYHMX KOPEHIB Ta APIOHUX
KOPIHIIIB, SIKI PO3TalllOBaHI B BepXHbOMY Iapi IpyHTY. CTeOJ0 ropoxy OKpyIIIE,
BKPUTO BOCKOBHMM HaJIbOTOM, BCEpPEAUHI MOPOXKHUCTE, MOXKE OyTH MHpPOCTUM abo
MTaMOOBUM, 3 MIXKBY3JIIMU PI3HOI JIOBXXKMHU — BiJl KOPOTKUX 10 JOBrux. JloB:kuHa
ctebna konuBaeThes Bix 20 g0 300 cM 3aexHO BiA COPTY Ta YMOB BUPOIIYBaHHS.
Crebmn0 HU3bKe (KapymkoBe) — Huxk4e S0 cM, HamiBkapiukoBe — 51-80 cm, cepenne —
81-150 cm, Bucoke — 151-300 cm. Micue, Ae dYepeumiok JuCTa Ta MNPUIUCTKU
MPUKPIIUTIOIOTHCS 0 CTe0J1a, HA3UBAETHCS BY3JI0M, a BIIPI30K cT€0JIa MK By3JlaMU —
MDKBY375M. KIUTBKICTh HENMPOAYKTHUBHUX BY3JIB (0 By3Jia 3 NEPIIOID KBITKOK M
0000M) € BIJTHOCHO CTIMKOIO COPTOBOIO O3HAKOIO, KA XapaKTEPU3y€e€ CKOPOCTUIIIICTD.
CxopocTurii copTu MarTh 7-11 HENMPOAYKTUBHUX BY3IIB, cepeaHbocTUrm — 12-15,

nisHpocturm — 16-21 [189, 201, 256, 258].
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CynBiTTs TOpoXy Ma€ BUTIISI KUTHIN, a Y IITaMOOBUX (OPM — HECIIPaBKHBOT
napacoiabku. KBITKM ma3yiiHi, CHIATH 1O JBI, PiAIIe MO TP HA JOBTOMY KBITKOHOCI.
Bonu mMaroTh MeTenMKOBY OYZI0BY Ta CKIIAAIOTHCS 3 M'SITH METIOCTOK: Mapyca, TBOX
KpWJI 1 JIBOX 3POIIECHUX TMENIOCTOK, SAKi (POPMYIOTh YOBHHK. 3a0apBJICHHS BIHOYKA
MO3Ke OyTH OUTMM, PO’KEBUM PI3HHMX BIATIHKIB, KAPMa3UHOBUM, YEPBOHO-ITYPITYPOBUM
a0o OpynaHo-dioaerosum [60, 189].

OcobnuBuii iHTEpEC 10 POpM TOpPOXY 3 JIUCTSIM BYCATOr0 TUITY BUKJIUKAHUN X
3naTHICTIO (QopMyBatu cTeOJOCTIM, sKUl He monsrae abo ciabo mnojsrae, 3
NOJINIICHUMHU TapamMeTpaMu OCBITJIEHHS, aepalii ¥ 3araapHOro (iTOCaHITAPHOIO
ctany. lle Hagae iM 3HayH1 epeBaru HaJ TPAJAULUINHUMHU JIUCTOYKOBUMH (OpPMaMU B
peaiizallii TeHeTUYHOrO TOTEHINAy MPOAYKTUBHOCTI B arpoleHO3ax Ta IiABUIIYE
edeKkTuBHICTh 00poOKH. BuBeneHHS COpPTIB 3 BycaTUM THIIOM JIHCTKAa YacTKOBO
BUPIIIMIIO TIPOOJIEeMYy CTIMKOCTI /O BWJISTaHHS. YHIKalbHAa (QopMa Topoxy 3
reTepoMop(PHOI0  CTPYKTYpOIO  JINCTKA  «XaMeleOH»  JIEMOHCTPYE  BHIIY
NPOAYKTUBHICTh O10MAacH MOPIBHIHO 3 pAfOHOBAHUMHU COPTaMU JIUCTOUYKOBOI'O THUITY.
st crabumizaiii BpoKaHOCTI OyJl0 CTBOPEHO JAETepMIHAHTHI (opMHU. 3aBISKH
00OMEXEHOMY pPOCTy cTebia 1 KOMIAKTHOMY pO3TalllyBaHHIO O00IB Taki COpTU
NEepEeBEPIIYIOTh 3BUYAiTHI 32 IIBUAKICTIO OOPOOKH, TEPMIHAMHU JO3PIBAHHSA, CTIUKICTIO
0 BWISTAHHS 1 MEPEpPOCTAHHS, a TAKOXX MAalOTh BEJIMKI 3€pHUHU 1 CTaOUIbHY
BpoxkaitHicTh. Ille oM KpoKOM y OIK MOMINIIEHHS TEXHOIOTTYHOCTI 1 MiABUILCHHS
BPOKaHOCTI COPTIB TOPOXY CTajo CTBOPEHHS (HOPMHU 3 CYIBITTAM, IO HAraaye
CYHBITTS JIIOMUHY, 1 10 OTpUMalia Ha3BY <JIIOMMMHOIN». 3aBASKH 3aJYYCHHIO ITHX
MOpP(OTHUIIIB Yy CENeKI[IHHUN MpoIeC OTPUMAHO HHM3KY IHTEHCHUBHHUX COPTIB, IO
HOEAHYIOTh €(PEKTUBHY MOPGOIOriuyHy CTPYKTYPY 3 BHCOKOIO BposkaiiHicTio [189,
201, 207, 258].

['opox € KyapTypoOr BIJHOCHO HEBUMOIJMBOIO 10 Teruia. HaciHHA moumHae
npopocTtatu 3a Temmeparypu 1-2 °C, ajie B IOTLOBUX YMOBAX MPOPOCTAHHS HACIHHS
CUJIBHO 3aTPUMYETHCS 1 MOJIOJII POCTMHU CXUJIbHI JO BPaXKE€HHSI XBOPOOAMH, TAKUMU
SK KOpEHEBl THWI. TOMy ONTUMalIbHOIO JJI MPOPOCTAHHS HACIHHS Ta OTPUMAHHS

IpyXHUX cxoliB Oyne temmeparypa 4-5 °C. Cxonu ropoxy 3/aTHI BUTPUMYBATH
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3HIDKEHHS Temrepatypu 10 -6 °C, 1mo poOuTh pOCIMHY MPAKTHYHO HEBPA3TUBUMU 10
BECHSHHX TMEpEenajiB TeMIEpaTyp 1 Ja€ MOXJIMBICTb BUPOIIYBAaHHS B MIBHIYHUX
perioHax Hamoi kpaiHu. OnTumanbHa TeMmIeparypa i PO3BHTKY BEreTaTHBHUX
OpraHiB TOPOXYy KOIMHMBAETHCSA B Mexkax 12-16 °C, Toxl Sk s reHepaTHBHUX OpTraHiB
el mokasHuk crtaHoBUTh 16-20 °C. Temmeparypu, mo mnepeumyootrs 20 °C,
HEraTUBHO BIUTMBAIOTh Ha 00csT 1 sIKicTh ypoxarto [153, 156, 200, 202].

['opox BuMarae 3Ha4HOi KUTBKOCTI Boyiorn. [lnsi HaOyxaHHsS HaciHHS Ta
akTuBi3amii poctoBux mporeciB moTpiono 100-120% Boau Bim ixXHBOI MacH.
Koedimient BogocnioxkxuBands ctaHoBuTh Bij 400 1o 1200 M* Boau Ha TOHHY 3€pHAa.
Bosoricte mnosiTpst moBuHHa Oytu Ha piBHI 70-80% m5is HOPMajIbHOTO POCTY 1
PO3BUTKY pociiuH. HaKpUTHYHILIMM 1ep100M, KOJIM BIIUYBAETHCS HECTaya BOJIOTH,
€ eTam 3aKjaJaHHs TeHEpaTUBHUX OpraHiB, OCOOJIMBO B TeEpioj UBITIHHSI Ta
dbopmyBaHHs 0001B; 11€ MOXKE MPU3BECTH JI0 YIIOBUILHEHHS POCTY, OIaIaHHs KBITOK Ta
(opMyBaHHs JIpiOHOIO 3epHa. Y MOCYIUIMBI POKU BEr€TaLIMHUI ep10] TOPOXY MOXKE
ckopouyBaTucs B 1,5 pa3u, a TepMiH LBITIHHA 3MeHIIyeTbcs Ha 7-10 110, mo
HEraTHBHO MO3HAYAEThCS HA BpoxkanHOCTI. [IpoTe pocinmHa 31aTHa pO3BUBATH MIIHY
KOPEHEBY CHUCTEMY, SIKa IPOHUKAE B TPYHT Ha rauOWHY 10 1 MeTpa, mo J03BOJISIE i
BUKOPUCTOBYBATH BOJIOTY 3 HIDKHIX IIapiB y KpuTudHi MoMenTH [153, 156, 200, 202].

HadicTifKimmmu 10 MOCYyXU € paHHBOCTUTJII COPTH, SIKI BCTHUTAalOTh CPOPMYyBaTH
BpO>Kaid, BUKOPUCTOBYIOYH 3UMOBI 3aracu Bosioru. [Ipote BHcoOka BOJIOTICTH IiJ Yac
IBITIHHA Ta (OpPMYBaHHS IUIOAIB MOXKE NPHU3BECTH O HAJIMIPHOTO PO3BUTKY
BEreTaTUBHOI MacH, 110 BeJe J0 B3a€MO3ATIHEHHS POCIUH Ta YTBOPEHHS APiOHOTO
3epHa. 3a CTIMKICTIO JI0 MOCYXHU ropoX IMepeBaxae HaJl 600aMu, BUKOIO Ta JIFOITUHOM,
ajie MOCTYMA€EThCS COI, COYEBUIll, HYTY Ta YMHI. X04Ya TOPOX HE € MOCYXOCTIMKOIO
KYJIbTYPOIO, HOTO MOKJIMBO BHPOITYBaTH B BITHOCHO TOCYIUIMBUX PEriOHAX, MPOTE
BiH TIOT@HO PO3BUBAETHCS MPU HETITMOOKOMY 3aJIsiTaHH] TpyHTOBUX BoJ [153, 156, 200,
202].

["'opox € CBITIIONIOOHOI0 POCIMHOIO 1 BITHOCUTHCS A0 KYJIbTYP, 110 MOTPEOYIOThH
TpuBajoro aHs. HemoctaTHe OCBITICHHS 3HAYHO MPUTHIYYE HOrO0 PO3BUTOK: cTEOIA

BUTATYIOTHCA, BUIIATAOTh, KOPCHCBA CHUCTCMaA PO3BUBACTHCA cna6me, SMCHIIYETHCS
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KUTBKICTh 3aB’s13€#l Ta, SIK HACHIJIOK, BpOXKalWHICTh. DoTOnepioudHa PEakIlisi TOpoXy
TICHO TIOB'S3aHa 31 CHEKTPAJIBHUM CKJIQJIOM CBiTJIa. B ymoBax joBroro mHs
NepeBaKarOTh JIOBTOXBUJILOBI TMPOMEHI, SIKI CIPHUSIOTh MPUCKOPEHOMY PO3BUTKY
POCJIMHHM Ta MiABHUINYIOTH 11 BpoxaitHicTs [153, 156, 200, 202].

["opox € KyapTypolo, 0 BIJJA€ NepeBary poatounuM rpyntram. HaiiBuiii Bpoxai
OTPUMYIOTh Ha YOPHO3EMaX, CIpUX JIICOBUX Ta OKYJBTYPEHUX JIEPHOBO-IIII30JIUCTUX
IPYHTax, SIKI MICTATh CYIJIMHOK. Peakilisi IpyHTOBOro pO34YMHY IOBHHHAa OYyTHU
Heiirpansuoo (pH 6,8-7,4). [pyHT Mae MiCTMTH JOCTATHIO KiJIbKIiCTh IyMyCy, BaIlHa,
docdopy, Kamito, KalbIlifo, a TAKOXK MIKPOEIEMEHTIB MOIOIeHy Ta 60py. Y BaXKKHX,
NIUIBHUX 1 KHUCJIHMX TPYHTaX KOpPEHEBAa CHUCTEMa PO3MIIIYEThCS HETJIMOOKO, IO
NPUTHIYYE  JKUTTEMSUIBHICTE  OynpOoukoBuX — Oakrepid. Taki TIpyHTH €
HECTPUSATIIMBUMU JJI BUPOIIYBAHHS TOpOXy. BHiyroBaHi 4OpHO3eMH 3 HU3BKUM
BMICTOM TyMyCy Ta IMIJIBUIIEHOI KHCIOTHICTIO TaKOX HE MIAXOAATH IS M€l
KyJabTypu. Hairipmamu 1 TOpoxy € OINiJI30JIeHI YOPHO3EMHU Ta Cipi MiJ30JUCTI
IPYHTH 3 KHCJIOIO PEaKI€l, IO 3aBa)Ka€ PO3BUTKY a30T(IKCYOUMX OaKTepii.
CornoH1IoBaTI IPYHTH, SIKI HAOYOHSIBIIOTH Y BOJIOTOMY CTaH1, TAKOX MaJIONPHUIATHI IJIs
BUPOIIYBaHHS ropoxy [63, 153, 172, 200, 201, 234].

OcranHiM yacoMm TpobiieMa BUPOITyBaHHS TOpoXy Oyrna TOB’si3aHa 3 WOTO
30UpaHHsAM, SKE CYMPOBOKYBAIOCS BEIIMKUMHU BHUTpAaTaMH 4acy Ta €HEprii, mpu
bomy BTpatu csiranu 80%. OmHak, 3’SIBUIHCS HOBI COPTH TOPOXY, K1 MPHUIATHI IS
npsiMOro KoMOaliHyBaHHS 3 BHKOPHUCTAHHAM 3BHYATHUX KOMOAWHOBUX >KaTOK 13
MiHIMaTBbHUMH BTpaTamMu. Lli copTu, Bigomi SK OpsMOCTOsiYl ab0 IMOJIOBHHYACTO-
0€371CTI, MalOTh OCOOJMBICTh y BUIUISAI TpaHC(OPMOBAHMX BEPXHIX JUCTKIB, SKi
NepeTBOPUIINCS Ha HeclpaBxkH1 Byca. L{i Byca 3a0e3neuyroTh 10AaTKOBE 3UEIICHHS
MK pOCIMHAMH Ha BEpXHbOMY spyci. [IpoTe pociMHM 3 TaKUMU O3HAKaMHU
NOTPEOYIOTh HAJIEKHOTO JOTJSAY, 30KpeMa OCOOJMBUX BHUMOT O TIIOCIBHOTO
MaTepiany. Jluie BUKOPUCTaHHS OPUTIHAJIBHOIO HACIHHS BHCOKOi pEenpoayKIii

JI03BOJISIE JIOCSITTH 3aIpOrpaMOBAHOTO YPOXKal0, TependadueHoro CeleKIlioOHepaMu

[206, 207, 209, 256].
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Ha croroaninmHiii eHb ICHYIOTH PailOHOBaHI COPTH FOPOXY, 5K BapIFOIOTHCS SIK
3a TOCIIOIAPCHKUM MPU3HAYCHHSM, TakK 1 32 010JIOTTYHUMH XapaKTepucTukamu. Bonn
MNOJIUISIOTHCS  HA TPYNU 3aJIEKHO BiJ TPHUBAJIOCTI BEreTAllIHHOTO MEPioay:
panHbocturai  (65-75 guiB), cepennpocturii (76-100 gHIB), TI3HBOCTHIII
(101-120 muiB i 6inbme) [152, 201].

["'opox HaNEXUTh 10 BOJIOTOJIOOHUX POCIUH, 1 HOr0 BUMOTH JI0 BOJIOTH BUCOKI.
Ie 3aBsiKM MOTY>XH1 KOPEHEB1# cUCTEMI, SIKa JO3BOJISIE POCIMHI BU00YBATH BOJIOTY
3 IMIMOOKUX IIapiB IpyHTY. Taka 0COOJIMBICTh JOIOMArae ropoxy Jermiie nepeHoCuTH
KOPOTKOUYACHI TIOCYXU MOPIBHSAHO 3 OaratbMa sipuMu KynbTypamu. Jns popmyBanHs
OJIMHUIIl CyX0i 010Macu TOpOX BHKOPUCTOBYE mpuOian3Ho 650-700 oguHUIL BOAM.
Kputnunuii nepion 3BOJOKEHHS TOpoxy Hactrae 3a 10 nHiB g0 modatky Qaszu
OyToHi3alii 1 3aKIHYY€ThCS B Yac MOBHOTO IBITIHHS. [ '0pox HalKpale mpopocTae Ha
CEpeIHbO3B’SI3aHUX YOPHO3EMHUX IPYHTaX, ajie He BUTpUMYE 3acoiieHHs. OOcsr Boau,
HEOOX1THUM 1Ji1 oTpuMaHHs 1 Kr cyxoi Oiomacu, BapitoeTbes Bif 235 mo 1658 kr
3aJIe)KHO BiJl COPTY Ta yMOB BupoinyBanus [153,172, 201].

["'opox pOIOBKY€E POCTH IO 3aBEPIICHHS IBITIHHSA. SIKIIIO YMOBH KMBJICHHS Ta
3BOJIOKCHHSI € CIPHUSATIMBAMH, TO IBITIHHA TOpOXY TpPHUBA€E JOBIIE, CTEOJI0
MiAHIMAETHCS BHIIE, & TEPMIHU J03PIBAHHS 3aTPUMYIOThCS. Haii0iabIn eeKTuBHO Ha
picT cTebna BIUIMBAIOTH OMAJH, 110 BUMAAAIOTHh Y MEPIIy MOJOBUHY BETETAI[IITHOTO
nepiogy (CXoau — UBITIHHS), KyId BXOJIUTh BEIMKAa YAaCTHHA KPUTUYHOTO TIO
BIJHOIIICHHIO 10 Bojoru nepioxay [49, 172].

Ha crorossi cenekiiionepu NpairolTh HaJl CTBOPEHHSM HOBUX COPTIB TOPOXY 3
MEHIIMMH PO3MIpaMH JIUCTKIB, SIKI HE MJIATal0Th BWISATAHHIO 1 MIAXOIATH IS
npsMoro komOaitHyBaHHs. Lli coOpTH MOAUIAIOTHCS Ha TpU KaTeropii: a) BUKOJHUCTI, 3
HEBEJIMKMMU TPWIKNCTKAMU Ta JHUCTOYKamMu; ©O) HamiBOE3JIUCTI, 3 HOPMaJbHUMH
OPWIMCTKAMU 1 BYyCUKAMHU 3aMICTh JINCTOUYKIB; B) MOBHICTIO O€3JIMCTI, 10 MAIOTh JIMILIE
BYCUKHU 0€3 MpUIUCTKIB 1 1ucToukiB. CoptH, Taki ik Opennatop, [nrencuBuuit 92, ta
XapkiBChbKHI 29, peKOMEHJI0BaH1 JJIsi BUPOILLYBAaHHSA NPU MIHIMAJIbHUX BHECEHHSX
T00OpUB Ta JOTPUMaHHI paHHIX TEpPMiHIB CiBOW. JJIsi 1HTEHCHBHOTO BUPOIIYBaHHS

HaliKpaIie miaXoasTh COpTH, Taki sk boratup uecwkuii, Panopt, Cmapara, Tonas,
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TpyxeHuK, sKi MO3UTUBHO pearyrTh Ha BUCOKUI arpodoH. CopTH, IO IEMOHCTPYIOTh
CTIHMKICTB 10 OCHITAHHS, BKIFOYAIOTh JIIOJMHEIBKHIA KOPOTKOCTEOI0BUH, Y IaIiBCHKUI
HaniBkapiuk, Jloro, Hopa, Kpacunorpaacekuii 8. Copram ['panar, [lenbra, Haniitamii,
ta CBITSA3b PUTAMaHHA ITiIBUIIICHA CTIHKICTh 0 OCHOBHUX XBOpoO [36].

OCHOBHI HampPSIMKH CEJEKI[ii TOPOXY CIPSMOBaHI Ha CTBOPCHHSI JIUCTKOBUX Ta
0€37TMCTOYKOBHX (BYyCaTHUX) COPTIB 3 HEBEIUKUMHU a00 CepeaHIMHU, TIPOTE€ TOBCTUMH
JIUCTKOBUMU TUTACTUHKAMHU, BEJIMKUMH MPUIUCTKAMHU, BUCOTOIO pociuH Big 60 10 90
CM Ta JIHINHOO MIITBHICTIO cTeba Ounbie 18 mr/cm, 3 10-13 By3namu y BereTaTUBHIM
YaCTHHI POCIIM Ta TpbOMa-’AThMa — y TeHepaTtuBHid. llepeBary maroTe coptu 3
¢izionoriuHo 0OMeKeHUM a00 TeHETUYHO JAETEPMIHAHTHUM THUIIOM PO3BUTKY [36].

ApPXITEKTOHIKA CYYaCHMX COpPTIB TOPOXY 3a3Hajla CYTTEBUX 3MIH 3aBJSKH
BIIPOB/)KEHHIO MYTAaHTHUX T€HIB, TaKux gK KopoTkocTebisicth (le), Bycatuii tun
muctka (af), nerepminanTHuil Tun pocty (det) Ta 03HAKK CTIMKOCTI JO OCUMAHHS
HacinHs (def). BogHouac, mopsii 13 MO3UTUBHUMM aCIEKTaMM, ICHYIOTh 1 HEraTUBHI
HACJIITKA BBEJCHHS ITUX PEIECUBHUX T'€HIB y TEHOTHII cydacHHX copTiB [178], cepen
AKMX MOYKHAQ BHJIUTUTH 3HWKEHY €KOJIOTIYHY CTIMKICTH JJISl COPTIB, 11O MalOTh I'€H
6e3nmuctoukoBocTi [45, 136]. CtBopeHHs coptiB 3 TeHOM def BUKIMKaHEe 3HAYHUMU
BTpaTaMu Iij yac 300py ypokaro JUCTKOBUX (OpPM, OCOOIMBO B YMOBAX PO3ALUTEHOTO
30upaHHs, e BTpAaTU MOXKYTh csiraT Outbiie 50% 3a BiciM qHIB. Po3mupenuii nepion
IBITIHHS Ta HEOJHOYACHE JJOCTUTAaHHS MPU HAMIPHOMY 3BOJIOKEHHI MOKHA YCYHYTH
HIIAXOM 3ajydeHHs aerepMiHanTHux ¢opm (det, deh) y cemekuiitnuit nmpomec [31,
131].

Jloci copToBuUll ckiaj ropoxXy B arpoBUPOOHMIITBI MEPEBAXKHO CKiIadaBcs 31
CEPEIHbO- Ta BUCOKOPOCIMX POCIUH JIUCTOYKOBOT'O THUITY, SIKi B JTOIIOBI POKH MOTJIA
epepocTaTH, 0 MPU3BOAWIO 0 BUJISITAHHS Ta PO3BUTKY XBOPOO, 1 AK HACIIIOK —
3HIDKEHHS SIKOCT1 Ta BpokaiiHOCTi. HoBi copTu BycaToro Mop(oioriyHoro THiry, 3a
CIPUATIMBUX YMOB, 3/[aTHI AaBaTh YpOXKalHICTh MoHa 6 T/ra [21].

CydacHi 0€3JIMCTOYKOBI COPTU TaKOX JIEMOHCTPYIOTh BHUIILY MPOIYKTHUBHICTD
MOPIBHSHO 3 JUCTKOBUMH (popmamu. [loTeHirian BpokaifHOCTI HOBUX COPTIB MOXKE

6YTI/I MaKCHUMaJIbHO peaﬂiSOBaHHﬁ 34 YMOBH 34CTOCYBAHHA KOMIIJICKCHUX TEXHOJIOT1H
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iaTeHcudikarii. OCHOBHUM HAMPSMKOM JIJIsi PO3IIUPEHHS IUIOMN[ MOCIBY TOPOXY €
BUPOIIYBAHHS BHCOKOIPOAYKTHUBHUX COPTIB BYCATOrO0 THITY, SIKI MarOTh BHCOKY
MOTEHIIIMHY TPOYKTUBHICTD, CTIHKICTh JO XBOPOO 1 BUJISITAHHS, & TAKOX M1IXOIATh
U1 TPSAMOTo KOMOaMHyBaHHS, IO TMIIKPECIoe HEOOXITHICTh YIOCKOHAJICHHS
TEXHOJIOT1# BUpoOIyBaHHs 0000BUX KyibTyp [21, 164, 173].

Coptu ropoxy, crBopeHi B [nctutyTi pocnuuauiTBa iM. B.S. FOp’eBa, Taki sik
HeBiz (2007), Lapeuu (2008), I'manc (2008), Oraman (2011), Ommor (2011),
Meuenar (2014), I'eiizep (2015), Kopset (2016), MOBHICTIO BIJAMOBIIal0Th BUMOTaM
Cy4acHOT'0 IHTEHCHUBHOTO BHPOOHHMIITBA. BOHM MaroTh MOTEHINaN ypoKaiiHOCTI 10 6
T/Ta, XapaKTepU3yIThCS CTIMKICTIO JO BUJISITAHHS Ta OCUIIAHHS HACIHHS, 4 TAKOX €
OUThII aJanTOBAaHUMU 10 30HAIBHUX KIIMATMYHUX YMOB IMOPIBHSHO 3 1HO3EMHHUMHU
copramu [36].

BinzHaueni coptu ykpaiHChKOI cenekirii, Taki ik Mernenat, [{apesuy, Marnar ta
OtamaH, BiIpI3HSIOTHCS 32 KOMIUIEKCOM arpOHOMIYHUX XapaKTEPHUCTHK 1 CTIHKICTIO 0
xBopo0O. [IpaBunpHuit BHOIp copTy, gk cTBepakye B.D. Kamincbkuil, Moxe
HiIBUIIUMTH BpoxaiHicTh 3epHa Ha 0,3-0,5 1/ra [107, 108, 109].

3rigHo 3 ganumu [HctutyTy pocnunaunTsa iM. B.A. FOp’eBa, B nepioa 2007-
2014 pokiB HaiOUIBIlYy BpoOXKaitHICTh moka3zaB copT Kopser — 2,47 T1/ra, 3a HuUM
chmiayoTh [nsac — 2,46 1/ra Ta Marnat — 2,45 1/ra. Y IliBHiunomy Cremy, B
cepenaboMy 3a 6 pokiB (2011-2016), HaliBHIII TOKA3HUKHN YpOKANHOCTI 3adikCOBaHi
y coptiB LlapeBuy — 3,71 t1/ra, ['msauan — 3,25 1/ra ta CeiT — 3,38 1/ra [44].

VY miBHiuyHIN yactuHi Jlicoctemy 6e3muctoukoBi coptu amup 2 (3,67 1/ra) Ta
Monyc (3,08 T/ra) NOpOAEMOHCTPYBAIM BHINLY YpPOXKAMHICTH TOPIBHSHO 3
nucToukoBuMH popmamu [140].

Cepen ycix COpTIB TOpOXYy celekiii [HCTUTYTy pOCIMHHHUIITBA 1M.
B.4. KOp’eBa HaitOUIbII aTanTUBHUMH 1 CTAOUTHHUMHU 32 BPOXKAMHICTIO BUSBHIMCS
Hegi3, [{apeBuu, Omiot, OTaman Ta XapKiBCbKUM €TaTOHHUH, K1 TOKa3aIl CEPEIHIO
ypoxaiinicts 2,30-2,79 1/ra. ¥V mnepiog 2011-2016 pokiB HalOiibiia BpOKaMHICTh

3epHa (2,54-2,83 1/ra) Oyna y coptiB YUepHiriBcbkuid, [{apeBuu, Otaman ta OrmioT

[141].
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B okpemux mocimiKeHHX BIUTMB COPTY HA YPOXKAWHICTH BUSBUBCSI HE3HAYHUM.
Hanpuknan, 3a ganumu O. C. UuHumka, ypoxalHICTh y copTy UekOek cTaHOBuMIIA
4,11 1/ra, a y Oramana — 4,10 1/ra. Jlocmimkenus 1. M. [lixypa [72] mokasanu, 1o
ypoxaiHicTh copTy Enerant BapitoBana Big 3,56 1o 4,32 1/ra, a y Jlamup 2 Oyna nemio
BUIOI0 — 3,59-4,49 1/ra. Y [liBnennomy Creny yposxaitHicTh coptiB Omior 1 [lapeBuy
Oyna Ha piBHi 2,0-2,9 1/ra [48]. dochimkeHHs Ha 4OpHO3eMI BaXKKOCYTJIMHKOBOMY
MOKa3aJiy, 1110 yposkaiHicTh copTiB UekOek Ta OTaMaH Oyiia MPaKTUYHO OJHAKOBOIO —

4,02 ta 4,04 t/ra BignosiaHo [143].

1.3 HlinbHicTh arpoumeHo3y ropoxy Tta MiHepaJjibHe KUBJIEHHS SIK 3aci0

ajganrauii 10 yMOB BUPOILIYBAHHS

Cepen HayKOBIIIB, IO JOCIIKYIOTh CIIOCOOM C1IBOM Ta T'YCTOTY CTOSTHHS POCIIHUH
ropoxy JJisi OTPUMaHHS 3€pHa Ta 3€JI€HOr0 TOpOUIKY, ICHYE PI3HOMAHITTS TYMOK.
baraTto 3 HMX BBa)karOTh 3a AOIUIBHIINIE 3aCTOCOBYBATH 3BHUAWHUN PSIKOBUI METO
CIBOM 3 MEBHUM MDKPSAIASAM, IO BUKOHYETHCS 3a JOMOMOI'OIO 3€PHOBHUX CIBAJIOK,
takux sk C3-3,6 ta C3I1-3,6. Lleit cnocid, npu panHiil ciBOi, 3amobirae 3a0MBaHHIO
COIITHUKIB BOJIOTUM TPYHTOM 1 3a0e3reuye OUTbII PIBHOMIPHUW PO3IMOALT HACIHHS
TIOPIBHSIHO 3 BY3bKOPSIKOBOIO ciBOOKO [49, 152, 153, 156, 162, 172, 189, 199].

JIJIsi IPUCKOPEHOTO PO3MHOKEHHSI HOBHX BHUCOKOTPOJYKTUBHUX COPTIB JIESAKI
JOCIITHUKHA PEKOMEHAYIOTh BUCIBATU TOPOX 13 MIKpsaasiM 30 cM, HaBITh 3MEHIITYIOYH
HOPMY BHCIBY Ta 30UIBIIYIOYM KOE(DIIIEHT PO3MHOXKEHHS TOpPOXY, NPH IHOMY
KUIbKICTh HAClHHS, SIK€ BUCIBalOTh, ckianae 400-450 tuc. wmr./ra [42, 49]. Hopma
BUCIBY TOPOXY 3aJI€KHUTh Bl IPYHTOBO-KJIIMATHYHUX YMOB. 32 YMOBU BHECEHHS 1]l
NOCIBM TOPOXY MIKpO- 1 MakpogoOpuB, OOpOOITKY HACIHHS HITPariHoM, paHHbOI'O
CTPOKY CiBOM, BBEICHHS HOBHX COPTiB, ONTUMAILHUMU HOpMaMH BUCIBY B JlicocTemy
1 y HaitOubI 3B’ s13HUX TpyHTax [lomices € 1,4-1,5 mutH Hac./ra, Ha MEHII 3B’ SI3HUX BiJI
1,0 mo 1,1 muH Hac./ra [34, 51, 66].

HwxH1 MeXi HOpM BHUCIBY € O1TbIIT €DEKTUBHUMH JIJIs1 KPYITHOHACIHHEBUX COPTIB

ropoxy, BEpXHI — JUIsl CEPEIHBO- 1 IPIOHOHACIHHEBUX COPTIB [49].
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JIJist oTpMaHHSI MaKCUMaTBHOTO BpoXKato B paiionax IliBHiuHoro Cremy ropox
BUCIBaIOTh 13 po3paxyHKy 1-1,5 mun/ra cxoxux HaciHMH, y paiionax IliBmeHHOrO
Creny — 0,8-0,9 mun/ra [49, 166].

JocnipkyBanu Bapiantu 3 rycrotam Big 0,5 mo 1,2 muiH Ha 1 ra sK y
HE3POIITYBaHUX, TaK 1 3pOIIYBaHUX YMOBaX. bylo BCTaHOBIIEHO, 1110 TYCTOTa Ha PiBHI
500-700 Tuc. pocnuH Ha 1 ra Ha nepioj 30MpaHHS BPOXKAK € IUIKOM JOCTaTHHOIO.
30UTBITICHHS TYCTOTH TTPU3BOIWIIO JO 3MCHIIIEHHS BPOJKal0, 3HIKCHHS MOTO SKICHHX
NOKA3HMKIB, HEPIBHOMIPHOCTI HACTaHHS TEXHIYHOI CTHUIJIOCTI 3€JIEHOr0 TOPOLIKY
sipycaMH POCJIHUH 1 A0 3HauyHuX BTpat (10 20%) npu 30upaHHi, BHACIIIOK PAHHHOTO
HOJISITAHHS TOHKOCTEOJIOBUX POCIIHH, 1110 3aryIieHi Outbme Hixk 1 mutH mT./ra [49].

B iHO3eMHHX KpaiHaX peKOMEHJOBaHa ONTUMaJIbHA I'yCTOTa MOCIBY OBOYEBOIO
ropoxy ckiaznae Big 0,8 1o 1,2 MiTbiioHa CX0KUX HACIHUH Ha TekTap. [Ipu Takiit Hopmi
CIBOM POCIIMHU BUSIBJIIIOTH BUCOKY CTIHKICTh 70 Buysranus [49, 189].

B niBeHHHX perioHax IHTEHCHBHA 30HAJIbHA TEXHOJIOT1Sl BUPOIIYBAaHHS TOPOXY
BIJI3HAYAETHCA AY)KE paHHIMU Te€pMiHaMH CIBOM B JIIOTHEB1 BIKHA, KOJIH TeMIIepaTypa
rpyHTy Bapiroe Bij 0 10 +3 °C. 3acTocyBaHHS I[bOI'0 METOJY JI03BOJISIE 3HU3UTH TIPSIMI
BUTpPATU HAa BUPOOHUIITBO Ha 8,6%, a maTepiasibH1 BUTpaTu — Ha 15,6%, npu npomy
BPOXKaWHICTh TOPOXY MOXE 3pOCTH Ha 7-9 nieHTHepiB 3 rekTapa [49].

3aTpuMKa 31 CIBOOIO MOXE TMPU3BECTH 10 3HIKEHHS BPOXKAWHOCTI Ha
40-50 % 1 OubIIIe, IO TAKOK HETaTHBHO BIUIMBAE Ha SKICTh 3epHa [49].

['mubuHa 3aropTaHHs HACIHHS TOPOXY BApPIFOETHCS 3aJEKHO BiJ] MEXAHIYHOTO
CKJIaJly TPYHTY, €HEprii MpopoCcTaHHs HACIHHSA, a TAKOXK CTPOKIB 1 CItoco0iB ¢iBOu. Ha
BAXXKHUX TIPYHTAX, SAKI MAalOTh CXWIBHICTh JIO 3allJIMBAHHS, HACIHHS 3aropTaroTh Ha
rMOWHY 4 ¢M, TOJI SIK HA CEPEIHIX 1 JETKUX IPyHTaxX — Ha 5-8 c¢M, a Ha CyMIIaHUX —
10 10 cm [49].

['opox 3maTtHuii 100pe BUKOPUCTOBYBATH BaXKKOPO3UYMHHI (POPMU MIHEPATBHUX
PEYOBHMH, L0 3HAXOAATHCSA B IPYHTI. Takok BIH CHpHUS€ 3HUKEHHIO KUCIOTHOCTI
rpyHry [49, 67, 238].

Hopmu BHCIBYy HAcClHHA TOpPOXY BCTAHOBIIIOIOTHCS 3aJIEKHO Bl PErioHy, e
3M1MCHIOETHCS BUPOLIYBaHHS, OCOOJIMBOCTEH COPTY Ta XapaKTEPUCTUK HACIHHS.

BinmoBinmHo 1m0 pexomeHpariii, 3oHanbHI HOpMU BuUCIBY misa [liBmennoro Cremy
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kommBatoThes Big 0,9 mo 1,0 MipiioHa CX0KMX HACIHUH Ha TekTap, y JlicocTemy — Bix
1,0 mo 1,2 minpiioHa Ha rektap, a B [lomicei — Big 1,1 g0 1,4 minbsiiona Ha rektap. s
HU3BKOPOCJIMX Ta OE3JIMCTOYKOBUX COPTIB HOPMY BHUCIBY MijBuINYyOTh Ha 0,1-0,2
MUIbHOHA HAaCIHUH Ha TEKTap, TOJ1 SIK JUIsl BUCOKOPOCIUX COPTIB BOHA 3MEHIIYETHCS
npuOJIU3HO HA TY K KUIbKICTh. KpynHOHACIHHI COPTH 3a3BUYail BUCIBAIOTH Pijlle, HIXK
NpiOHOHACIHHI. Y BHUMAJAKYy BY3bKOPSIHOI CIBOM abO MOCIBY HAaCIHHA B CyXUU I'PYHT
PEKOMEHJIYEThCS 30UTBIITMTH HOpMY BHUCIBY Ha 10-15% [256].

dopMyBaHHS BUCOKUX BPOKATB MOTHLOBUX KYJIBTYP 3aJIEKHUTh BiJl HAJAXOKCHHSI
MOKMBHUX PEUYOBMH JO POCIMH Ta iX BUKOPHCTAHHS pa3oM 13 MPOIyKTaMU
dorocuHTey 1 cumOioTMUHOIO a3zoTdikcariero. (OCHOBOIO TEXHOJIOTIH, IO
3a0e3MeuyloTh BHCOKI BpOXKai, € BIOCKOHAJIEHA CHUCTEMa YAOOpPEHHS TOpOXY.
MinepasnibHe KHUBJICHHS TOpOXY Ma€ CBOi OCOOJMBOCTI, OOYMOBIIEHI HOro
OlOJIOTITYHUMHU  BJIACTHBOCTSIMHM,  30KpE€Ma,  HEIOCTaTHhOI  pEaKIli€el0  Ha
iHTeHcu(piKaiiHi pakTopu, 30KpeMa, Ha MIABUIIECHI HOPMU MIHEpPATbHUX TOOPUB.

[Tonpu BeNMWKYy KiNBKICTh TEOPETHUYHUX Ta CKCIEPUMEHTAIBHHUX JOCIITKCHb,
NUTaHHS yIOOpEHHS TOpOXYy 3aJIMIIAEThCs ChipHUM. KoXKeH MiHepaldbHUN eJIeMEHT
KUBJICHHS Ma€ CBO€ cHeUM(pIYHE 3HAYEHHS, 1 IX HecTaya MOXKE CIPUYMHHUTH
MOpYIICHHS] OOMiIHY PEYOBHWH, TaJIbMYBaHHS (Di310JIOTIYHHUX MPOIIECIB, MOTIPIICHHS
pPOCTY 1 PO3BUTKY POCIHH, 3HM)KEHHS BPOXKAWHOCTI Ta AKOCTI mpoaykiii. Tomy
BXJIMBO JIOCIIJIUTA BIUTUB OCHOBHMX MAaKpO- 1 MIKpPOEIEMEHTIB Ha (opMyBaHHS
BPOKaHOCT1 TOPOXY.

['opox Mae KOpPOTKHMI BererauiiHuil nepioj Ta ciabo pO3BUHEHY KOPEHEBY
CUCTEMY, 110 MPU3BOAUTH 10 MOr0 BUCOKUX BUMOT 0 UBJICHHs. s oTpumanus 1
IIEHTHEpa 3€pHa 1 BIAMOBIIHOT KIJILKOCT1 COJIOMU POCIMHU CIIOKUBAIOTH Bij 4,5 110 6,0
kr asory, 1,7-2,0 kr dochopy, 3,8-4,0 kr kamiro, 2,5-3,0 Kr Kajblito,
0,8-1,3 xr MarHiro Ta Cipku, a TAKOX MIKpOCJIEMEHTH, 30KpeMa MoJtioaeH i 6op [59, 99,
154, 189, 234, 238].

o6 nocsirtu BpoxkaiHOCTI 3epHa Ha piBHI 4,0 T/ra, ropox BOUpae 3 IpyHTy 240-
260 xr a3oty, 48-50 kr dhocdopy Ta 6muzpko 80 kxr kaiito [38, 67]. [Ipu BuponryBanHi

Ha POJIFOYMX I'pyHTax 3 BMicToM moHaj 150 mr/kr goctynmHux Gopm dpocdopy 1 kamiro
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ropoX MOJKE€ J1aBaTH BHCOKI Bpokai 0€3 J0JaTKOBOTrO BHECeHHs noOpuB. OmgHak Ha
O11HMX TpyHTax 3 HU3bKKUM BMicToM (MeHie 100 mr/kr) dochopy Ta ka0 BHECEHHS
n00puB € HeoOXimuuMm [58, 99].

Bapro 3a3HaunMTH, 1m0 TpH 3aCTOCYBaHHI MIHEPAJIbHOTO a30Ty POCIUHU
NOYMHAIOTh BUKOPUCTOBYBAaTH MOro, i B TaKOMy BHUIIQIKy HE YTBOPIOIOTHCS
Oynb00YKU. A30THI CHOJYKM MarOTh HETaTUBHUN BIUTMB Ha 0000BO-pH300iaibHUI
cuM0103 Ha BCIX eramax, mounHaroud 3 ¢opmyBaHHA puzochepu 1 OyabLO00UOK 10
akTUBHOI a3zoTdikcallii. BizoMo, mo MiHepaibHUIl a30T € 1HTi0iTOpoM a3zoTgikcarii
[142, 156, 234].

[Ipu 3acrocyBaHHI BHCOKHX HOPM a30THHX JOOpHUB TalbMYy€ETHCS PO3BHUTOK
OynbO0UKOBHX OaKTepiil, 3HMKYETHCS 1X aKTUBHICTH y a30T(ikcallii, BHACIIIOK YOTO
POCJIMHY ITOYHHAIOTH JKUBUTHUCS a30TOM, BHECCHHM 3 toOpuBamu [47, 142, 156].

Hocnipkenns, mnpoBeneHi Ha jgochigHomy tnom  I[lonmraBcekoi JICI'JIC
im. M.I. BaBuiioa B nepiog 2011-2013 pokiB, mokaszaiu, 10 HaWOUIbII CIIPUATINBI
YMOBHU JJI1 PO3BUTKY a30T(HIKCYIOUOTro cUMO103y 3a0e3IeuyoThCsl MpU KOMOIHAIT
nepeAnoCiBHOI IHOKYIIAII HACIHHS 3 BHECEHHSIM MiHEpaIbHUX 100puB y HOpMi P7oKs).
BHeceHHsI MiHEpajIbHOrO a30Ty HETaTMBHO BIUIMBAE€ HA CUMOIOTMYHHMM 3B’SI30K MIX
pociMHaMH Topoxy Ta OympOoukoBuMm Oaktepissmu [51, 52]. Tomy pexomenpaariii
II0JI0 3aCTOCYBAaHHS K MiJBUIIEHUX, TaK 1 3HIKEHUX (CTApTOBHUX) HOPM a30THHUX
JOOPHB 3aJTAIIAIOTELCS cynepewnBumu [151, 155].

Buxopucranus ¢ochopHuX TOOpUB CIpUsie PO3BUTKY KOPEHEBOI CUCTEMHU Ta
aKTUBHOCTI OynhOOYKOBUX OakTepid, IO 3MEHIIyE€ HETaTUBHHUMA BIUTMB a30Ty Ha
nporiec hopmyBaHHs 0yb0040K. Bynb00UYKM 3/1aTHI TEPETBOPIOBATH BAXKKOPO3UMHHI
dbochopHl CHOAYKH B JOCTYIHI JUIi POCIUH (OpMH, OTKE, CHMOI03 MiXK
Oynb00YKOBUMU OaKTEPISIMH Ta TOPOXOM MIJBUIIYE MOCTAYaHHS HE JIUIIE a30Ty, a
dochopy. Hecraua dhochopy B IpyHTI MOXKE IPU3BOIUTH JIO TOPYIICHHS (POPMYBaHHS
PENpPOAYKTUBHUX OPraHiB i 3aTPUMKH JOCTUTaHHS 3epHa [67, 68, 101, 154, 190].

docdop TakoK MiABUILYE CTIHKICTh POCIHH 0 MOCYXH, HU3bKUX TEMIEPATYD 1
3axBoproBanb [90], a 3a HemoctatHhOro 3a0e3meueHHS (OCHOPOM 3SHUKYETHCS
edeKTUBHICTh 3aCBOEHHS a30Ty 1 HaBmaku [51, 77]. Kamitai qoOpuBa miaBUIIYIOTh

MOCYXOCTIMKICTh, TOJIMIIYIOTh OOMIH 1 TepeMIIieHHsT BYTJEBOAIB, a TaKOX
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CTUMYJIIOIOTh 1HIII Ba)JIMB1 KJIITUHHI QYHKII1. BOHM TakoX HOpMali3ylOoTh a30THE 1
dbochopHe KUBICHHS POCIHUH TOpOoXy. JlOCHIKEHHS CBig4aTh, IO KaJlilHE
rOJIOIyBaHHA MOXKE 3HIDKYBAaTH BMICT OUIKIB y 3epHi. [Ipu 3acTocyBaHHI KaiHMX
no6puB Ha (oHi a30Ty Ta dhochopy B HOpMi Keo BpokaliHICTh MmiaBHUITYy€eThCs Ha 0,23-
0,67 1/ra [67].

3rigno 3 ganumu O. A. 31001Ha, Kl HO3UTHBHO BIIMBAE HA O1JIKOBUM BMICT
y 3epHi. [Ipu BupoliyBaHHI ropoxy HE PEKOMEHAYEThCS BUKOPUCTOBYBATH KajilHi
n00puBa, 1O MICTATh XJIOp. MarHii € CKJIaJJOBOIO YaCTUHOIO XJI0PO(iny, MO3UTHBHO
BIUTUBAE HA JKUTTEIISIILHICTE OyTHL00UKOBUX OakTepidl 1 Bifirpae poib y OaraThox
nporecax oOMiny pewoBuH [94, 96, 99, 215].

Ha rpynTax 3 Hu3pKUM BMicTOM MarHito (Mentie 20-50 MI/Kr) peKOMEHIYEThCS
BHOCHUTH MarHieBi 1o0puBa B HopMi 30-40 kr/ra MgO [153, 242, 243]. locmiKeHAS
BUEHHUX ITOKAa3ajIy, 1110 MiIBUIIEHHS pIBHSA 0OMiHHOTO MarHito B rpyHTi 3 [ 10 11 piBHS
(Bim 46-50 no 138-147 Mr Ha Kr IpyHTY) NPU3BOJIUTH J10 30LIBIICHHS BPOXKAMHOCTI
ropoxy 3 29,2 no 39,8 1/ra B KOHTPOJbHOMY BapiaHTi 0e3 noOpuB. Y BapiaHTax 3
JUCTKOBUM TMIDKUBJICHHSAM Cyab(aroM Mar”ilo HaWBHIA BpoOXKaWHICTH Oyia
orpumana Ha II piBHi 3a0e3nedyeHocTi 0OMiHHUM MarHiem. HaitOuibina BpoxkalHICTb,
mo cradHoBmwia 50,7 1y/ra, cmoctepiramacss mpu BHeCeHHI N3oPgoKizo+Sss+MQs s.
Bnecenns 36 kr/ra cipku MpU3BOAWIO J0 MPUPOCTY BpOXKAUHOCTI 3epHa Ha 4,6 11/ra
npu | piBui 1 Ha 3,0 wra mpu Il piBHI 0OMIHHOrO MarHil0 B IpyHTi. JIMcTKOBe
MiDKUBJICHHS CcynbdaToM MarHiro B mo3ax 1,0 1 1,5 kr/ra 3a0esmeuyBano 3Ha4yHi
npubaBku BposkaitHOCTi: Ha I piBHI — 6,1-6,6 1/ra, Ha I — 4,1-5,1 m/ra. BaxnuBo
3a3HAYMUTH, 1110 CYTTEBOI pi3HUIl MK go3amu Mg 1,0 Ta 1,5 kr/ra He cioctepiraiocs
[215, 217].

3epHO0000B] KYJIBTYPH, BKIIOYAIOUH TOPOX, MAIOTh CEPEIHI BUMOTH JI0 CIPKH
[21, 23, 119]. IIporsrom Bereramii ropox crnoxuBae 20-40 Kr/ra [bOTO
MikpoenemeHTa. Cipka € KIIOYOBUM KOMIIOHEHTOM Oijika, 1 0€3 J0CTaTHbOro ii
3a0e31e4eHHs BUCOKOE(DEKTUBHA JIisl a30TY Ha BPOKANHICTh HEMOKIIMBA. 32 CTYIIEHEM
3aCBOEHHS POCIMHAMU CIpKa 3aiiMae 4eTBEPTE MICIIEe MICIs a30Ty, Kaiito Ta pocdopy.

Haitbinbiie cipku pocivHM 3acBOwOIOTH 10 (a3u uBiTiHHA. [ocmimxenns HHI]
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«Iacturyt 3emnepodcTBa HA AH» nokasanm, 1o BHECEHHsI a30THUX JOOPHUB Ha eTamax
OpraHoreHe3y 3adesreuye npupict BpoxkaitHocti Ha 0,54-1,10 1/ra [67, 117, 118].

Icaye Ge3niu pexomeHaIi Mo/10 HOPM BHECEHHSI MiHEpaJbHUX JOOPHUB MPHU
BHUPOIIYBaHHI TOPOXY. PI3HOMaHITHICTh IIUX HOPM IOSCHIOETHCSI PI3HUMH I'PYHTOBO-
KIIMaTUYHUMHA ~ YMOBaMH, COPTOBUMH  OCOOJMBOCTAMH Ta  TEXHOJOTISIMH
BuponiyBanHsa. Y IliBaiunomy Creny mis AOCSITHEHHS BpoKaiHoOcTi 2,2 T/ra
PEKOMEHIYEThCS BHOCUTH MOMIipHI HOpMHE J00puB: N3oP30Kso [146].

VY niBoOepexHomy JlicocTeny, Ha TUIIOBUX MaJlOTYMYCHUX Ba)KKOCYTJIMHKOBUX
YOpPHO3€Max, ONTUMAIbHO BHOCUTH J100puBa y nponopuisix N3oPsKas, nonoBHoun
HIJOKUBIICHHS. pociuH Yy ¢a3l ruikyBaHHa Ha piBHI Nis. lle mo3Bosisie miBUIIUTH
BpOXxaiHicTh 10 3,67 1/ra [86], 3rimHo 3 mociimkeHHsMu Maptuaioka O. M. [156,
157]. Jnst mocsTHEHHsS BpoXKalHOCTI 3epHa B Mexax 3,0-3,5 1/ra B 3aXigHOMY
JlicocTeny BiH pekoMeH1ye BoceHr BHOCUTH P40Kgo Ta Ny mepen cisooro [157].

Hocninauku M. 1. baxmar 1 K. C. He6a0a, npairoroun B 3axigHomMy JlicocTeny,
pansiTh 3aCTOCOBYBAaTH MiHepaibHI J00puBa B HOpMI N3oP30Kss mpu BupomryBanH1
ropoxy [34]. HaiiBuia BpoxaifHiCTh COPTIB TOPOXY O€3JIMCTOYKOBOrO MOP(HOTHUITY,
takux sk Hamup 2 (3,67 t1/ra) Ta Moayc (3,08 T1/ra), a TakoX JHUCTOYKOBOTO
mopdotuny Enerant (3,46 t1/ra) 1 Citsizb (3,27 T/ra) Aocsraerbcsi 3a YMOB
3aCTOCYBaHHS MOBHOI J03M MiHepanbHHUX 100puB N3oPssKeo [139, 140].

Hani pocmimxensb JlBoperpkoi C. I1 ta Kawmincekoro B. @. [66, 116, 117]
MOKA3YIOTh, 10 HAUCTIPUSATIMBIII YMOBH JUIsI BUCOKOI BPOXKAWMHOCTI COPTIB TOPOXY
Binenp (3,5-3,6 t1/ra), I'otiBchkmii (3,6-3,7 T1/ra) ta Kamenor (3,5-3,6 T1/ra)
3a06e3rneuyroThbes mpu BHeceHH1 N45P60Keo 200 N3oPeoKeo 3 101aTKOBUM TT1IKUBIICHHAM
Nis Ha VII erami opraHorene3y. BHeceHHs MiHepalbHUX TOOpWUB MPHU3BOAUTH 10
30uIbIIeHHS BpoxaiHocTi Ha 0,27-1,09 T/ra, a nepeAnociBHe 1HOKYIIOBAaHHS HACIHHS
nonae 0,11-0,41 t/ra. Bukopuctanus cTuMyssiTopa pocty «PocTok» Jae mpupict y
Mexax 0,03-0,20 1/ra.

[H111 1aH1 BKa3yOTh, 1110 MaKCHUMallbHA BPOKAMHICTh 3€pHA TOPOXY NOCITAETHCS
npu BHeceHHI NsoP7oKs, mo cranoButs 2,71 1/ra [205, 218]. OnrtumamsHEUMH
YMOBaMH I BPO’KAaWHOCTI Ha PiBHI 3,5 T/Ta € BUPOIIYBAaHHS TOPOXY 3 JOOpUBAMH HE

oimbie NgoPsoKso B moetHaHHI 3 pu3oryminom [227, 228].
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Taxi x HOpMH IOOpUB pEKOMEHIOBAaHO sl copTiB Binawuanun i1 CBITA3b
JUISL TOCATHEHHS BposkaHocTi 3,55 1/ra. H. B. Tenekano [220, 221] 3a3nauae, 110
onTtuMalibHa HopMa 1o0puB cTaHOBUTH NasPsoKeo. ¥ mochimkennsx T. M. PsGokoHb
[205, 206] Bka3yeThCs Ha MOIUIBHICTH JIEHIO BHIIUX HOPM a30THUX 1 ¢ochopHHX
n00puB NasPgoKgo 3 momatkoBum mijmkuBieHHAM Nis. [Ipupict ypoxalHOCTI mipu
3actocyBanHi N2oP70Ks, mopiBHsIHO 3 BapianTom 0e3 1o0puB ckias 0,46 1/ra [50, 51].

[Munmunenxo B. C. [191, 192] pexoMeHnye ajisi TOCATHEHHSI BPOXKaMHOCTI Ha
piBa1 4,0-4,5 T/ra B mpaBoOepexHoMy JlicocTeny BHUKOPUCTOBYBATH CHUCTEMY
ynoOpeHHs, siKa BKIJIIO4a€e OCHOBHE BHeCeHHS N3oPeoKeo 1 KiibKa mMiIKUBIEHB
npoTsaroM Beretarlii 3 NigP1 y dasu 12-13, 51-59 ta 60-69. Buecenns docdopHux i
KaJIIAHUX TOOpUB MiABUIINYe BpokaitHicTh Ha 0,1-0,3 T/ra 3a5ex)Ho BiJ COPTY, TOAI 5K
MIPHUPICT BiJl TOBHOTO MiHEpabHOTO M00puBa ctaHoBUTH 0,5 T/Ta (24%). HaiiGimbmmii
HpUpIcT ypoxaro 3adikcoBano st copTiB ®apaon i Cnaprak [55].

Jlist onepkaHHsS yposkaHOCTI 3epHa Ha piBHI 4,54-4,89 T/ra mpoOnoOHYIOTh
CUCTeMY YAOOpeHHs 3 mnepeBaxkaHHSAM a30Ty — Nego-o0P20-30K3045 [56, 72]. V
nocnipkeHHsx B. B. Bonkorona ta M. A. XKypOu HaiiBuia BpoxkaitHicTs ropoxy (3,35
Ta 3,62 1/ra) dopmyBaiacs 3a BHeceHHs NooPgoKgo [46].

3rimno 3 ganumu ['pumiyka I1. 1. [61], icHye pO30DLKHICTE AYMOK cepen
HAYKOBI[IB 1 BUPOOHMKIB IIOJ0 BU3HAYEHHS ONTUMAJIbHOI HOPMHU BHCIBY TOPOXY
MOCiBHOT0. barato mocmipkeHb, sSKi MalOTh JaBHE ITOXOJKCHHS, IPOBOJMIKCS B
PI3HHUX pErioHax, a KOMIUIEKCHUX POOIT, SIKi BUBYAJIU BIUIMB HOPM BHCIBY, METOJIIB
CiBOM Ta MOroJIHMX YMOB Ha ypo)kaill 3epHa ropoxy, (pakTUyHO He icHye. BakiuBo
BCTAHOBUTH ONTHUMAaJIbHY HOPMY BHCIBY JJII COPTIB TOPOXY B KOHKPETHUX I'PYHTOBO-
KIiMaTHYHUX ymoBax [113, 122, 189, 190, 201, 202].

Hopma BuCiBY MOBHHHa 3a0e3leyyBaTH ONTHUMAIbHY TYCTOTY POCJIHWH, sKa
PO3PAaxXOBYETHCS HA OCHOBI 1HAWBINYaJbHOI IUIOLII XUBJEHHSA. [ ropoxy mei
noka3Huk ctaHoBUTh 100-130 cm? [62]. Hopma BUCIBY BCTaHOBIIOETHCS, BPAXOBYHOUH
010710r1YH1  0COOIMBOCTI COpPTy 1 cnenu@iKy IpyHTOBO-KIIMAaTHYHOI 30HHU. BoHa

BapitoeTbes Bia 0,8 1o 1,4 MuTbiioHA CXOKUX HACIHUH HA TEKTap 3aJICKHO BiJ PETIOHY

[113, 122, 189, 201, 202].

54



VY mocynuiMBuX ymMoOBaxX PeKOMEHAYEThCS] BUCIBATH MEHITY KUTBKICTh HACIHHS,
TONI K y 30HAX 3 JIOCTaTHIM 3BOJIOKEHHSIM — Ounbine [123, 225]. Jlns mocsrHeHHS
BHCOKOI BPOXKaWHOCTI TOPOXY BaXKIIMBO 3a0€3MEYUTH ONTUMAIIbHY KUTBKICTh POCIIHH
Ha OJMHUIIIO IJTOIII MIITXOM BCTAaHOBJICHHS BIJITOBITHOT HOpMH BUCiBY [113, 122, 189,
201, 202]. Hu3zbka HOpMa BHUCIBY, HaBITh MPU MIABUIIECHIN MPOJYKTUBHOCTI OKPEMHX
POCJIMH, TIPU3BOJIUTH JI0 3MEHIICHHS BPOXKal0 3 OJMHUII IUIONI, OCKUIBKU 3P1KEH1
NOCIBM HE B 3M031 MOBHICTIO BUKOPUCTOBYBATH HAsIBHI 3allacH MOKMBHUX PEYOBHH 1
BOJIOTH. 3pI1JIXKEH1 MOCIBU MEHII MPOAYKTHBHI i O1JIbIlI€ CXUJIbHI 10 3a0yp’ stHeHHs [91,
113, 201, 202, 219].

Hopma BuHCIBY HaciHHS € KIIFOUOBOK B TEXHOJIOTI] BHPOILYBAHHS TOpOXY,
OCKITbKHM BOHa JomoMarae (popmyBaTu CTEOJIOCTIH, SIKUW 3a0e3reuye MaKCHMAJIbHY
NPOAYKTUBHICTh pociuH. L[i HOpMH 3amexaTh BIJ] PETIOHY BUPOIIYBaHHS,
0COOJIMBOCTEH COpPTY Ta TOCIBHUX XapakTEpPUCTHK HAciHHSA. OnThMalibHa HOpMa
BUCIBY JIJI COPTIB O€3ITMCTOUYKOBOTO TUITY CTAHOBUTH 1,2-1,4 MifTbiiOHA CXOKUX 3€pEH
Ha TekTap. IcHyloTh pekoMeHpamii 1moAo 30uIblieHHs HOpMHU BuciBy Ha 10% mnpu
paHHIX cTpokax ciBou [218].

Ha ocnogi ananizy II. I. I'pumyka [57, 62] MokHa cuCTeMaTU3yBaTH HOPMU
BUCIBY TOpOXYy: JJig JOBrocTeOJIOBUX  YKICHUX COPTIB  PEKOMEHAYEThCS
0,8-0,9 wminpifoHa HAaCIHMH Ha TeKTap, AJS COPTIB JHUCTOYKOBOTO MOPGHOTHIY —
1,0-1,2 minpitona, a I KOPOTKOCTEOJIOBHX 3EpHOBHX COpTiB — 1,5 MinpiioHa Ha
rektap. Jlms Bucokopocimoro BycaTtoro MOpGOTHUIY ONTUMAIbHOI € HOpMa
0,8-0,9 minbpitona/ra, a 11 COPTIB HAMIBIUCTOYKOBOTO 1 TPAJAUIIIMHOTO JTUCTOYKOBOTO
mopdotuny — 1,0-1,2 minmbiioHa/ra. 3rilHO 3 JaHUMH HIMEIBKHX CEJICKIINHUX
CTaHIIlM, ONTHUMaJIbHOIO HOpPMOI BHUCIBY mia Himeuuunu € 0,7-0,8 minpiiona Ha
reKTap, a y BUIAJKYy 3aTpuMku 3 ciBOoro — g0 0,80-0,85 minmbitoHa/ra. B ymoBax
[Tonwmi BuciBarTh 0,8-1,0 MinbiioHa HACIHUH Ha rekTap [244].

V¥ Yexii pekomengoBano BuciBatu Big 0,9 1o 1,1 miapiioHa HACIHUH Ha reKTap
[247, 248]. B Ykpaini x 3a3Ha4ar0Th BHIi HOpMHU — Big 1,0 10 1,2 MijbiioHa HACIHUH
Ha rTekrtap [40, 41]. JocaimkeHHs, IO OXOIUIOIOTH HOpMu BHCIBY 0,6 MiH/Ta,
0,8 mun/ra Ta 1,0 Man/ra, mpogemMoHcTpyBaiy, o B CkBUpchkoMy paioni KuiBcekoi

obmacti coptu Magonna, CanamManka Ta ACTpPOHABT IOKa3ylOThb MaKCHMAaJbHY
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BpOXKalHiCTh mpu HOpmi BuUCiBy 1,0 mmn/ra. 3umwkenHs Hopmu no 0,8 muH/ra
IPU3BOJINTh 1O BTpaTH BpokaiHOCTI Ha 1,9-5,6 m/ra [41]. IHmn mociimKeHHS
HiATBEP/KYIOTh, IO ONTHUMalibHa HopMma i coprTiB CamamaHka, ACTpOHaBT,
Manonna ta ['perop Takox ctanoButh 1,0 mn/ra [38].

3rigHo 3 panumu [HCTUTYTy pociuHHMITBa iM. B.S. FOp'eBa, mijgBuiyBatu
HOpMY BHCIBY Bumie 1,2 wmun/ra HepomnuibHO [121]. BceranoBieno, mo ms
PAHHBOCTUTIIUX OUTOKBITKOBUX COPTIB FOPOXY ONTUMAIbHI HOPMH BUCIBY CKJIQJAIOTh
1,2-1,4 MIH CXOXMX HAaCIHMH Ha TEKTap, TOAl SIK JJii YEePBOHOKBITKOBHUX COPTIB 1
nemomku — 1,0-1,2 ma [62]. B ymoBax [liBnennoro Creny Haikpaiii pe3yibTaT Jist
COpTIB O€3MCTOYKOBOro Mopdorumy 3abe3nedye Hopma BuciBy 1,1 munH/ra mpu
JIOCTaTHbOMY 3BOJIOKEHHI. 3a HEIOCTAaTHhOI MPOJYKTHUBHOI BOJOTH ONTHUMAIbHY
BPOXKaKHICTh POPMYIOTH IociBu 3 HOpMmoro 0,8 mun/ra [48, 199].

Ha nymxy H. B. Tenekano [218], mist coptiB Otaman i ['perop HopMa BHUCIBY
noBHWHHA cTaHOBUTH 1,1-1,3 mua/ra. JlocaimkeHHs BKa3yrOTh, 110 ONITUMaJIbHA HOpMa
JUISL COPTIB TOPOXY 0€3IMCTOUKOBOTO THMY ckianae 1,2-1,4 mnn/ra [48, 100, 217, 219].
Jlns ropoxy Bycatoro B ymoBax IliBHiunoro Cremny 3 go0pMBaMu ONTHUMAJILHOIO €
HopMa 1,4 mua/Ta [52, 54, 55, 94, 94, 146]. Y nocnimxennasx JI. B. Kopomns [138, 139]
ONTHMallbHa HOpMa Mg copTiB YmoOneneub ta FOmiid cranoButh 1,5 MiH/ra.
301nbieHHss HopMu BUCIBY 3 1,0 10 1,5 muiH/Ta Ha 3BUYaiitHOMY YOpHO3eMI 3a0e31euye
npupicT ypoxaitHocTi y Bcix coprax Ha 0,13-0,40 t/ra [50, 137, 148]. Ognak, ue
NPU3BOAUTH JO 3MCHIICHHS 1HIWBINYyaJIbHOI MPOAYKTHMBHOCTI POCIHH, IO
KOMIICHCYETHCS 3a paxyHOK OUIbIIOI rycToTH mociBy [148, 149].

IcHyroTh pexomenaaiii Mmoo 301IblIeHHS HOpMU BUCiBYy 110 1,6 mun/ra [137,
186]. 3a mamumu O. B. Inpenka [93], mns copty XapKiBChKHIl €TaJlOHHUM Y
[Tieniynomy Creny ontumanbHOK € HOpMma 1,4 muH/ra; 30utbmenHs g0 1,6 a6o 1,8
MJIH/Ta TPU3BOJUTH JO 3HIKEHHS BpPOXKAMHOCTI dYepe3 HecTadyy BOJIOTU Ta
caMo3aTiHeHHs. BiAmoBiIHO 10 MPOBEAEHUX JOCTIIKEHb, TTOCIBU TOPOXY BYCATOI0
MOp(]OJIOriYHOro THUIy HaleEeKTHUBHIIIE BHUKOPUCTOBYIOTH BOJIOTY HpH CIBOI 3
HOpMoOIO 1,8 MITH cX0kuX HaciHuH/Ta [92, 93].

Hesixi qocmigauku [91, 189, 219] nporoHy 0Tk 301BIITyBaTH HOPMY BHCIBY JIS

3aryImieHHs MociBy siK 3aci0 0oporbOu 3 Oyp’sHamu. OjHAK, Ha HaIl TOTJIAM, 1€
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MOJKJTUBO JIMIIIE B paMKax O10JIOTIYHOTO pOCHMHHHUITBA. OnTUMaIbHAa HOPMA BUCIBY
HACIHHS TOPOXY BYCaToro MopoJIOriYHOr0 TUIY COPTy XapKiBCHbKUW €TAJIOHHUH B
ymoBax IliBaiunoro Crerny 3 MiHepambHuMHU Jgo0puBaMu NisP1sKis Ta N3gP30Kso
(2011-2014 pp.) cranoBuna 1,4 mun Hacinun/Ta [54, 55].

VY IliBaiuHoMy CTeny Halie(eKTUBHIIIOW BUSIBWIIACS CiBOA TOPOXY 3 HOPMOIO
1,4 MutH HaciHUH/TA JIJ1s1 COPTY XapKIBChKUM THTApHUH, 1110 3a0e31euniia BpoXKalHICTh
2,28 T/ra, a NpU BHUKOPUCTAHHI CYMIIIl HACIHHSA JHUCTOYKOBOIO (XapKiBChKHMA
SIHTapHUI) 1 0€31UCTOYKOBOr0 (XapKIBChKUM €TalIOHHU) COpTiB y nponopiii 75:25%
BpOXKalHICTh cTaHoBWia 2,21-2,24 Tt/ra. Taki MOCIiBM TMOBHICTIO MiIXOIWIN IS
npsitMmoro komOaiiHyBaHHs [54, 55, 65]. 3aBIaHHsA HACIHHULBKUX MOCIBIB MOJISATAE HE
JWIIe B OTPUMaHHI BHCOKOI BPOKaWHOCTI, ajie il y BUPOOHHUIITBI SIKICHOTO HACIHHA,
3IaTHOTO 3a0€3MEYUTH OJTHOPIIHI Ta APYKHI CXO/IM, TOMY HOpMa BHUCIBY HE IMOBUHHA
nepesuiryBatu 1,0 mun/ra [199]. Tlpore B HaykoBiil jiTeparypi € JaHi 3 pI3HHX
IPYHTOBO-KIIMaTHYHUX yMOB (YkpaiHa, Irtamis), mo He NOKa3ylOTh 1CTOTHHUX
BIIMIHHOCTEH y BPOXKaMHOCTI Ta MOCIBHIA SKOCTI NP BUKOPUCTAHHI HOPM BHUCIBY
0,6 mmH, 0,9 mutH Ta 1,2 mutH Haciaua/Ta [210, 211].

[Ipu upomy, xou 3a HaHMk40i HOpMH (0,6 MIIH) BpOXalHICTH Oyla AEIIo
MEHIIO0, 11€ KOMIIEHCYBAJIOCS BUILUM KOE(PILIEHTOM PO3MHOKEHHS. 3 IIbOTO OTJISAY
JTITEpaTypPHUX JKEPEST BUTUIUBAE BUCHOBOK, 110 BU3HAYEHHS ONTUMAIbHOI KITbKICHOT
HOPMH BHUCIBY TOPOXY MOTpeOye MOJANBIIOTO JOCTIIKEHHS 3 ypaXyBaHHAM COPTOBHUX
XapaKTEPUCTUK, MOPGOTUITY POCIIUH, PET1I0HY BUPOITYBAaHHS TOIIO [62].

3rimno 3 pochimkenasmu O. 1. 3inyenka ta iHmmx aBTopiB [49, 202], mis
yTBOpEHHA | IIeHTHepa 3€pHAa TOpOXYy 3 IPYHTY BUTPAYAETHhCS TaKa KUIbKICTb
MOKMBHUX PEUOBHH: a30Ty — 4,5 KT, KaJiito — 2-3 KT, KaJbIlito — 2,5-3 kr, MarHito — 0,8-
1,3 kr, a TaKOK MIKpOeIeMEHTH: MOJIi0IeH, Oop Ta i [49, 202].

[TopiBHIOIOUH 1€ TOKA3HUK 110 TOPOXY 3 IHIIUMU KYJIbTypaMu, 6auuMo, 10 3a

BUHECEHHSAM €JIEMEHTIB KUBJIEHHS 3 IPYHTY rOpoxX 3aiiMa€e OJHE 3 MEpPIIUX MICLb

(1ab. 1.2). [49, 202].
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Tabnuys 1.2
BuHeceHHsI OCHOBHHX €JI€MEHTIB KMBJIEHHSA 3 IPYHTY /11 yTBOpeHHs 1 11

3epHa, Kr (3a O. L. 3inuenkom, 2011 p.)

KynbTypa BuHeceHHS eneMeHTIB, KT |
430ty (ochopy KaJIlio

I'opox 6,6 1.8 20
O3uMa mnieHuIst 53 15 75
Kykypynza 3,0 1,0 26
Cos 6,1 1’5 4’5
COHSIIHUK 5,7 29 22
Pumuna 7.4 18 61

Bucoke BUHECEHHS MOXHBHUX PEUOBUH 3 IPYHTY MOSICHIOETHCS HAacamIiepen
BHCOKUM BMICTOM OUIKIB, BYTIJIEBOMIB 1 JKUPIB y KIHIIEBOMY BpoOXkai Topoxy. 3a
MOKAa3HUKOM BHWHECEHHS a30Ty TOpOX OBOYEBHMM CTOITH MOPSAJ 13 TaKUMHU
CHEPrOEMHUMH KYJIbTYypaMHu, SIK COsI, COHSIIHUK 1 purrHa [49, 202].

Jis TopoxXy, SK 1 JUIS 1HIIMX CUIBCHKOT'OCIIOAAPCHKUX KYJIBTYP, BETHKE
3HAYEHHS Ma€ CIIBBIIHOIIEHHS OCHOBHUX €JIEMEHTIB KUBJICHHS B IPYHTI. 3a JaHUMHU
BIP, Ha 3B’4A3HMX TIpyHTax BIAHOWIEHHSA a30Ty, (ochopy M Kajgllo NOBUHHO
BignmoBigaTu 1:1:1,5, a na menmn 38’ s3uux — 1:1,5:2 [49, 200, 202].

Binomo, o rpynTu IliBnennoro Cteny MaroTh BUCOKY 3a0€3M1€UEHICTD KAJTIEM,
TOMY aKTyaJlbHUM € BUBUYCHHS 703 BHECEHHS a30THO-(hochopHUX 10OpuB. Y 3B 53Ky 3
TUM, III0 TOPOX XUBE B CUMO1031 3 a30T(PIKCYIOUMMU OYyIhOOUYKOBUMHU OAKTEPIsIMHU,
MUTaHHS 11010 BHECEHHS a30THHUX JOOPHUB € MOJEMIYHHUM 1 BUKJIUKA€E 6araTo mpoTupiv
[48, 49].

Jlesiki aBTOpH CTBEP/KYIOTh, 110 TOPOX MOTPEOy€e 00MEkKEHOT KIUTBKOCTI a30TY B
nepioJ; MOYaTKOBUX €TaliB OHTOT€HE3y, a B HAcTynHi (a3u norpeda B a3o0Ti
MIOMTOBHIOETHCS 32 PaxyHOK (ikcarlii iioro 0yap0oukoBuMu Oakrtepismu [49, 163, 165].

VYci naHil BITHOCHO a30THOTO KUBJIEHHS TOPOXY, SKI € B HAYKOBIW JITEpaTypi,
MOKHA y3arajJbHUTH B TaKi TPYyNH: POCIMHAM TOpPOXY MiHEpaJbHUI a30T He
noTpiOHUH; HEOOX1HI HEBUCOKI J03HM a30TY; MiJ TOpOX HEOOX1THO BHOCUTH CEpeIHI
703U MiHEpaJbHUX a30THHUX N0OpuWB. JIJIsi OTpUMaHHS BHCOKHX ypO>KaiB HEOOXiTHE
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HOBHE 3a0e31edeHHs ropoxy azorom [49, 151, 170]. Ane, OUTbIIiCTh aBTOPIB TOXOAATh

BUCHOBKY, 110 301IbIIIEHHS 03 a30THUX JOOPHB HE IMIJBUIIYE BPOKAINHOCTI TOPOXY.

1.4 OcHoBHi npuHUMIM Ta 3axoAu OloJiorizamii  arpoTexXHOJIOriI

BHPOLLYBAHHS OPOXY HA MiBAHI YKpaiHHu.

3 MeTor TIiABUINCHHS BPOXXAHHOCTI TOPOXY IIOCIBHOTO MOro HaCIHHS
00po0JIsItoTh 60pOM — 2,7 KI/T, HITPAriHoM 1 MOJII0A€HOBO-KUCIUM aMOHIeM (25 T Ha
reKTapHy HOpMY HaciHHs). [HOKyYJISIIisl HACIHHA PU30TOP(IHO MIIBUIILYE BPOKANHICTD
Ha 2,0-4,2 1/ra i mokpariye ioro sikictb. Bmict Oika 3poctae Ha 2-5% [1, 12, 26].

OTpuMaHHS BHUCOKHMX 1 CTIMKHX YpOXaiB Tropoxy B OUIBIIOCTI BHUMAIKIB
BU3HAYAETHCSI BHOOPOM momnepenHuKkiB. OCHOBHI BUMOTH JI0 HUX 3BOJSATHCS JIO TOTO,
o0 ToJie 3aauInaiocs BUIBHUM BiJ Oyp’sHIB, 3 JOCTaTHIM 3alacoM BOJIOTH 1
NOKMBHUX PEUYOBMH y TpyHTI. B ymoBax IliBmenHoro Cremy KpaluMmu
NomnepeIHUKaMH € O3UMa MIIEHUIIS W 1HII1 3€pHOB1 KOJIOCOBI, @ TAKOXK KYKypyA3a i
iHIi npocamnHi KyaeTypu [152, 153, 156].

[3oTonmHMM MeTOomOM OylIO BCTAaHOBJIEHO, LIO TOPOX BOJOJIE BHUCOKOKO
a30T(IKCYI0UOI0 3[aTHICTIO: BiH ¢ikcye 3 moBiTpsa 10 80% BCHOro HAKOMUYEHOTO B
pocnuHi a30Ty. A3zordikcarlis BimOyBaeThCsS HAWAKTHUBHINIE TP CITIBBITHOIICHHI
Kaiito 70 hocdopy sk 2,5:1 1 mpu HEBUCOKIN KOHIIEHTpaIlii a30Ty B rpyHTi [167, 180,
181].

[TixBuIieH1 71031 a30Ty NPUITHHSIOTH a30T(IKCAIliI0 HABITH MPHU ONITUMATIBLHOMY
criBBigHOIIEHHI Kamiio Ta pocdopy [49, 180, 181].

HanxomkeHHs a30Ty 3 JOOPHUB Y POCIUHU FOPOXY 30UIBIIYETHCS MPOMOPIIHHO
BHECEHHUM J[03aM MiHEPaJILHOTO 30Ty, aJie 11e He MPUBOAMTH JI0 ITiIBUIIEHHS BPOXKa0,
HE3aJICKHO BiJI CTPOKIB 1X BHeceHHs [49, 234, 240, 245].

VY HaykoBiM JiTepaTypl, NPHUCBSYEHIA BUBUEHHIO B3a€MO3B’A3KY TOPOXY 3
Oyab0OYKOBHUMM OaKTEpisIMU, HasBHI PI3HI TINOTE3M Ta Teopli, SAKI MOACHIOKOTH
NpUrHiYeHHs cuMOioTnyHOi (ikcamii asorom. Haifuacrime BBaXaroTh, MO TpU

HAJTUITKOBOMY HAJIXOJ[KEHH1 B POCIIMHH TOPOXY MIHEPAIBHOTO a30TY, BYTJIIEBO/IH, SIKi
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YTBOPIOIOTHCS B JIUCTKAX BHACHIJIOK (POTOCHHTE3Y, BUTPAUYAIOTHCSI B OCHOBHOMY Ha
CHUHTE3 OUIKIB. Y 1bOMY BHUIAAKy OynbOOYKOBI OakTepii OTPUMYIOTh HEIOCTATHIO
KIJIBKICTB IIYKPIB, [0 ¥ 3aTpuMye ix po3suTok [49, 167, 180, 188, 250].

€ mnpunyieHHs, [0 PEryaorduM (aKTOpOM Y BHUKOPUCTaHHI 0000BUMH
pOCIMHAMH CUMOIOTHYHOTO a30TY, € 3MIHH B X ByIJIeBOJHOMY 0OMiHi. [Tpu 3HauHOMY
HAJXO/DKEHHI B POCIMHY MIHEPAJIBHOIO a30Ty KUIBKICTh BUIBHHMX IIYKpIB
3MEHILYETHCS, [0 MPU3BOJIUTH 0 TOJOAYBAaHHS a30T(IKCYIOUMX OaKTepid, aje mpu
NOPYIIEHH] I[bOTr0 AUCOANAHCY aKTHUBHICTh OYIbOOUYKOBHX OaKTepidl MIACUIIOETHCS
[180, 242, 246].

barateMa pociizaMu HayKOBO-AOCHIJHUX YCTAHOB 1 MPAKTHUKOI MEPEIOBUX
TOBapOBUPOOHHKIB BCTAHOBJIEHA €(PEKTUBHICTh BHECEHHS Mia Tropox abo ioro
MOTIEPETHUK HE TUTHKH (HOChHOPHUX, KATIMHKX 1 a30THUX JOOPUB, a i Y HU3Ill BUMAIKIB
1 opraHiyHuX a00puB. 3a3HAYEHO, IO MPHU iX NMPABUILHOMY BUKOPUCTaHHI BOHU HE
NPUTHIYYIOTh, 4, HABMAKHU, CTUMYJTIOIOTH (PiKcallito a30Ty OyIb004YKOBUMH OaKTepisiMu
[189, 247].

OpauM 13 TpUHAOMIB TOKpAIlEHHS >KUBICHHS TOPOXY € 3acTOCYBaHHS
OakTepiaJibHUX JOOPUB — FOPOXOBOTO HITpariny (pu3oTopdiny), 34aTHOrO MiACUIUTH
MiKkpoOionoriuHi mponecu ¢ikcarii azoty [49]. o pedi, HiTpariH € epeKTHBHUM JIUIIIC
B TOMY BUIAJKY, KOJM OakTepii mpenapary akKTUBHILII 32 Ti, [0 MICTATbCA B IPYHTI.
3acTocyBaHHs CIUIFHO 3 HITPAriHOM MiKpoeneMeHTiB (0opy i MomiOeHy) MiACHITIOE
dikcamiro a3oty Oynp00YKOBUMH OakTepisMH y BCiX copTiB ropoxy [49, 249]. Ha
qopHO3eMHUX IpyHTax CTemy Moi0AeH 3’ €IHYEThCS 3 IyTaMU ¥ KaTIOHAMHU JIYKHOTO
XapaKkTepy, NEPETBOPIOIOYHCH Y CIIOIYKH, HEPO3YMHHI y BOJII 1 HEIOCTYIIHI POCIIMHAM
[160, 182].

bop € HeoOXiAHUM e1eMEHTOM MIHEPaIbHOI'0 )KUBJICHHS POCIUH. Y Cl TKAHUHU
POCIIMH MICTITH 00p. [0 TOro %k, 3aJIeKHO BiJ BUY POCIHH 1 IPYHTOBO-KJIIMaTUYHUX
YMOB, KUJTbKICTh HOTO B POCITMHAX KOJMBAETHCA B JOCUTH IMIMPOKUX MexXax. SIKIIO B
Cyxii 6iomMaci 3epHOBUX KYJIbTYp MICTUThCS jwuiie 1-3 mr 6opy Ha 1 Kr abCONOTHO
CyXxo0i 010MacH pOCJIMH, TO B JINCTKAX COHAIIHUKY — 50-60 Mr, a B 6000BUX KyJIbTYypax

— 30-60 mr Ha 1 kr abcomroTHO cyxoi Oiomacu [49, 98, 160, 182].
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Hacammepen mist 60py TICHO TOB's3aHa 3 OKHCIIOBAIHHO-BITHOBIIOBATHLHUMU
IpoIlecaMy B OPTaHi3Mi, 3 BYTJIEBOAHUM, OUTKOBHM 1 HyKJIeiHOBUMH oOMiHamu. [iHHi
JOCTI/KEHHS B IbOMY HampsiMi MpoBeieH] npariiBaukamu boraniunoro incturyty AH
im. B. JI. Komaposa [49, 98, 160, 182]. 3naxons4uch y TKaHHHAX POCIIHH, OOp MOXKE
CTBOPIOBATH KOMIUIEKCHI CITOJYKH 3 OPTaHIYHUMH OKCHKHCIOTaMH, BYTJIEBOJaMH Ta
OaraToaToMHMMU criupTaMu. Bitamiau — pubodiaBin 1 ackopOiHOBa KMCJI0Ta — TAKOXK
BCTYNAlOTh Yy CHOMYKH 3 OopoM. Hwuszkow pociifiB BcTaHOBIEHa i OOpy Ha
aKTUBHICTh (EpPMEHTIB: KaTajasu, Jeriapa3, iHBepTasu Toulo. Hampuxnan, Oop
301IBIIIY€E T1APOTITUYHY aKTUBHICTH ()EPMEHTIB 1HBEPTA3U Ta CIPHUSE MEPECYBAHHIO
IYKpPIB 3 JIUCTKIB J10 KOPEHIB OYypsKYy I[yKpOBOro. BiH MOCHIIIOE TPUTOK LYKPIB A0
TOYOK POCTY pOCIWH, KOpEHIB, KBITOK 1 IUIOAIB. Bigomo, mo OGOpHO-IYKPOBi
KOMIUIEKCH MEePEMINTYIOThCA TKAaHWHAMU MIBUIIE, HIK I[yKPOB1 B YMCTOMY BHUIJISIII
[26, 27, 49, 98, 160, 182].

Hecraya Gopy B KMBIIEHHI POCJIHMH 3aTPUMYE CHUHTE3 OUIKIB 1 HYKJICTHOBUX
KUCNOT. bop BIUIMBae TakoX Ha OCMOTHYHI MPOIECH Ta TiApaTaliio KOJIOi/IiB.
BceranoBneHo MO3UTUBHY 1110 OOPY Ha MOCYXOCTIMKICTb 1 COJIECTIMKICTh POCIUH. 3a
HecTaul OOpy B JIMCTKaX 3MEHIIYEThCS BMICT BITaMIHIB: aCKOpPOIHOBOI KHCIIOTH,
Tiaminy Ta puboduasiny [26, 27, 49, 98, 160, 192].

bop Bimirpae BaxJIMBY poiib y MpoOIlecax 3arulifHEHHS POCIUH: BiH MOCHIIOE
OPOPOCTAHHS MHJIKY, PICT MWJIKOBUX TPYOOK 1 € HEOoOXIAHUMH Mg (popMyBaHHS
KUTTETISIIBHOCTI MIIIKY. PO3BUTOK 3aB’s13e¢i 1 HaciHHSA 3a HecTadl OOpy BiJICTAa€E Bif
HOPMAJIBHOTO, a MIPOIIECH JOCTUTAHHS HACIHHS MOPYIIYIOThCS, TOMY OOp MO3UTHUBHO
BILJTUBA€ HA HACIHHEBY MPOJYKTUBHICTH OaratboxX CUIbCHKOTOCIOAAPCHKUX KYIBTYp U
YTBOPEHHS ILIO/IB 1 AT Y IIOM0BUX 1 ATIAHUX pociuH [26, 27, 46, 47, 49, 160].

["'opox MO3UTHUBHO pearye Ha BHECEHHsI OOpHUX 100puB. bop Bimirpae BaxinBy
pOJIb y CHHTE31 BYIJIEBOJIB, LIO0 € HEOOXIJHUM JUIsi BCTAHOBJICHHS HOPMAJbHOTO
cuM0103y MDK Oyiab0O0YKOBMMM OakTepiiMu ¥ pocinuHoro. Kpamii pesynbratu
3abe3rneuye OOp y MO€JHAHHI 3 MOJIIOJEHOM, OCKUIBKM OCTaHHIM HEOOXITHUM MJis
OloxiMIYHKX mporieciB dikcallii MojeKyIspHoro asory [26, 27, 49, 160, 180, 182].

CrpusTiuBi pe3yiapTaTH OTpPUMaHI MpPHU MOE€JHAHHI TEPEANOCiBHOI 00poOKu

HaciHHs O0poM i3 mpoTpyitHukamu [26, 27, 49, 160, 180, 182].
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MonibnenoBi no0puBa OTPUMYIOTh BCe OLbllle BHU3HAHHSA Y BHPOIIYBaHHI
06000BHX, OBOYEBUX Ta IHMIMX KyJabTyp. Lle oOymoBieHO TuMm, 1m0 MOmiOaeH Mae
3HAYHWI BIUIMB HA a30THHUI OOMIH Y POCIIMHAX, & TAKOXK HA NISUIbHICTH a30T()IKCYIOUnX
OakTepiii, BoJgopocTet 1 rpubiB. Bin rpae BaxiuBy poiib y dikcallii MOJEeKyJISpHOro
a30Ty OyJb00YKOBUMU OaKTepisiMu B cuM01031 3 0000BUMU pociiiHamu. Kpim Toro,
MOJIIOIGH € HEeOoOXITHUM KOMIOHEHTOM (epMEHTIB, sKi BIAMNOBIAAIOTH 3a
NEPETBOPEHHS HITPATIB y aMiaK y pOCIMHHUX TKAHWHAX; LIel aM1aK BUKOPUCTOBYEThHCS
B TOJAJBIIOMY JJii CHHTE3y aMIHOKHUCIOT 1 OUIKIB. 3aBAsIKM CBOiM 3JaTHOCTI
3MIHIOBATH BAJICHTHICTh, MOJIOAEH TaKoX Oepe y4yacTb B OKHUCIIOBAJIbHO-
BIJIHOBIIIOBAJILHUX TIpollecax 1 € KJIIOYOBOIO JIAHKOK Yy Tepefayl eJIeMEHTIB Bij
OKHUCITIOBAJILHOTO CyOCTpaTy (JIoHATOpa €IEKTPOHIB 200 BOIHIO) 10 BiTHOBIIOBAIBHOT
PEUOBMHMU (aKIlemaTopa eleKTpoHiB abo BoaHI0) [26, 27, 49, 160, 180, 182].

Ponp MoniOneny momsirae HacamIiepen y TOMY, IO BiH IMIJICHIIIOE€ aKTUBHICTD
dnaBonpoTeinHUX (hepMEHTIB, TIOB’sI3aHUX 3 a30THUMH OOMiHamu, 1 6epe y4yacThb y
dbepMeHTAaTUBHINM aKTUBI3aIlll MOJEKYISIPHOTO BOAHIO, IKMM TaK YM 1HAKIIE 3aITHUI
y BIIHOBJICHHI a30Ty [26, 27, 49, 160, 180, 182].

Bynr60uku 6000BUX POCIHWH, IO BIJMOBIAAIOTH 3a (PiKCAIII0 MOJEKYJISIPHOTO
a30Ty, MICTATh BULLY KOHLIEHTPAI[II0 MOJIIOJEHY NOPIBHSIHO 3 IHIIUMU TKAHUHAMU ITUX
KynbTyp. Tak, 3a JaHUMM JESKUX aBTOPIB, Yy 3€leHii Oilomaci 000OBHX pOCIHH
Mmictuthes Big 1,9 1o 9,1 Mr moni6aeny Ha 1 kr, Toai K y OynbOOUKaxX KOHIOUIMHU 1
mronuHy — 11-17 mr Ha 1 kr cupoi 6iomacu [49, 160, 173, 180, 182].

I'opox myxe noOpe pearye Ha 3aCTOCyBaHHS MoJi0JIeHOBUX 100puB. MoibieH
MIJBUIIYE BpOXKal 3€JI€HOI Macu M 3epHa TOpoxy, 30UIbIIye B HhOMY BMICT OLIKIB.
3B’s3yBaHHsA aTMOC(EpHOro a3ory Oyab00YKOBMMH OakTepisMu B CHUMOI031 3
pociuHaMu miABUILYeThCsA. OOpoOseHud MOIOJEHOM TOpOX 3alUIA€ B TIPYHTI
OlIbIlIe KOPEHEBHX 3AJIMILKIB 1 3B’S13aHOT0O a30TY, IO MIABUILYE POAOYICTh IPYHTIB 1
BPOXKaHICTh HACTYITHUX 33 TOPOXOM KyibTyp [26, 27, 49,160, 180, 182].

MosniOieH NO3UTUBHO BIUIMBA€E HA YTBOPEHHS OYJIb0OYOK Ha KOPIHLSAX TOPOXY,
a cami Oynb0OYKM TpU ILOMY HaOyBalOTh POXKEBOro Kombopy. Lle moke Oytu

MOB’SI3aHO 3 YTBOPEHHSAM Yy HHUX TeMmorio0iny. OOpoOiieHl pOCIWHUA MEHIIE
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CTPaXXIAr0Th BiJl IPHOKOBUX 3aXBOPIOBaHb. Y porkaid 301IbIIYETHCS Maiike BIBidi [26,
27, 49, 160, 173, 180, 182].

[IpoGaema 61070TTYHOTO 30Ty BUHHKIIA 3 PO3BUTKOM KYJIBTYPH 3€MJIEPOOCTBA.
31aBHa 3 MPAKTUYHOI arpoOHOMIYHOI MISJIBHOCTI Jitojed Oyino BimoMo, 1m0 0000Bi
POCIMHYU MABUILYIOTH pojitouicTh IpyHTY. Lle B III-1 cromiTTsx n0 HalIOi epu aHTUYHI
mucauteni, Taki sk Teodpact, Karon, Bappown, I[1niniit Ta Bepriniii, BucioBItoBaiu
CBOI JyMKH Ha ITt0 Temy [49].

[lepiie HayKOBE MOSICHEHHS BJIACTUBOCTI 0OOOBUX POCIMH HAKOMUYYBATH a30T
HAJIEXKUTh (QpaHiy3bkoMy arpoximiky [I. Byccenro, sikuii BctanoBuB (1838), mio
JIIOLIEpHA Ta KOHIOIIMHA 30arauyroTh IPYHT a30TOM, a 3€pHOBI1 — 3011HI0I0Th. {1 hakTn
BiH ITOB’513aB 31 3IaTHICTIO 000OBUX pociuH (HIKCyBaTH a30T 3 OBITps. Ane byccenro
IOMUJIKOBO BBaXkaB, 0 (hikcarrist BinOyBaeTbes B TUcTKax [49, 224].

3HaYHUW JIOCBiJl, HAKOMUYEHHM y HaIl Yac, CBIAYUTH MPO BAXKIUBY POJIb
0000BUX POCIHUH Yy POAIOYOCTI TIPYHTIB. PsAn MOCHINHMKIB BKa3ylOTh, IO IICIHS
BBEJICHHA B €Bpomi CiBO3MIH 3 MOCIBOM OO0OBUX KYJIBTYp CEpeIHS BPOXKAWHICTH
3epHOBHX MimBHIIMIack 3 7 no 17 m/ra. Ha pomrodimmx rpyHTax mpu AOTPUMaHHI
arpoTEeXHIYHUX BUMOT YPOXKAHHICTh MiABUIIYEThCS 11e Oubie [29, 49, 224].

JlaH1 majgeoHTOJIOr1i CB11YaTh, 110 B JABHUHY OYJIb004YKOB1 OakTepii Oyau jaurie
B JI€AKUX BHJIB OOOOBHUX POCIMH. Y Cy4YaCHUX POCIMH POAUHU OOOOBHX BOHHU
3HaiiieH1 B Oubmiocti BuUAIB. llepenyciM crogum HalexaTb POAWHH, SIKI
BUKOPUCTOBYIOTHCS B CUTHCHKOMY TOCTIOAapcTBi [29, 49, 224].

[Ticns  dopmyBanHs Oynp00uku OO00OBI POCIWHU MOXYTh 3aCBOIOBATH
aTMOC(epHHMI a30T, ajieé BOHU MOXYTh >KMBUTUCH 1 3B’SI3aHMMH (OpMaMH a30Ty
— COJISIMU aMOHIIO i @30THUX KUCIIOT. JIuIie oHa pocinHa — KOMHOYHUK — aCUMIITIOE
JUIIE MOJICKYJSIPHUM a30T, TOMy 0e€3 Oyiab004oK y MpUpOAl I POCIMHA HE
TpamsieTbes [49, 60, 224, 234].

Pociuna, B cBOlO uepry, 3a0esneuye OakTepii NPOAYyKTaMU BYTJIEBOAHOIO
0OMIHY Ta MIHEPAJIBHUMHU COJIIMH, SIK1 HEOOX1H1 JIJIS1 X pocTy 1 po3BUTKY [49, 60, 224,
234].

Y 1866 pomi Bimommii 6oraHik 1 rpyHTro3HaBens M. C. BopoHiH BHUSBUB y

Oynp00UYKax Ha KOPEHSIX 000OBHUX POCIUH MIKPOCKOIIYHI OpraHi3MH i 3alpOIIOHYBaB
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171ef0 TIpo Te, MmO OyIhOOYKH MarOTh 3B'S30K 3 aKTHUBHICTIO OakTepidl, a MOCHIICHE
JIUICHHSI KJIITUH KOPEHEBO1 TKAHWHM € PEaKIi€l0 POCIUHU HAa IPOHUKHEHHS OakTepii
[49, 60, 224, 234].

VY 80-x pokax XIX cromitts rommaHackkuii BYeHuid I'. beliepuHK BUIIIUB
OakTtepii 3 Oyab00YOK TOpoOXy, TOYaB iX JOCTIIKYBATH Ta MEPEBIPSITH iX 37aTHICTh
3apakaTd pociuHM 1 ¢opmyBaTu OynbOouku. lle sBuUIE B HaAIl 4Yac aKTUBHO
BUKOPUCTOBYEThCSI B arpoHomii. Ha  cnemiamizoBaHux  MiKpOOIOJOTTYHHUX
HiANPUEMCTBAX BUIAUISIOTH IITaMU OaKTepiid, XapaKTepHI sl KOHKPETHUX POCIIHH, 1
PO3MHOXYIOUM iX, BHPOOJSIIOTH MIKpOOioMOriyHi J00puBa, Taki fK pU30Arpix,
pu3oTopdiH, HITpariH Ta iHII, SKi 31aTHI 30UTBITYBaTH BpoKaiHicTh Ha 15-20% [49,
60, 224, 234].

Buenuit b. ®pank BBiB TepmiH "pu3o0iym" IS TO3HAYECHHS POIAUHU
Oynp00uKOBHX OakTepiit (Bia rpeubKoro "pu3o" — KopiHb, "010" — KUTTS HA KOPEHSX),
SKUW BUKOPUCTOBYETHCS 1 ChOT'OJIHI. J{J1s1 MO3HaueHHs BUIIB OyIb00UKOBUX OaKTEpiit
3a3BUYAll JOMAOTh JIATUHCHKY HA3BY POCIHH, 3 SKUMH BOHH cHUMOi103yi0Th [49, 60,
224, 234].

IcHye nBa OCHOBHI crtocoOM 1IHTEHCH]IKallli HAKOMUYEHHs O10JI0rYHOr0 a30Ty:
PO3IIMPEHHS MOCIBHUX IO O00OBUX KYJIBTYpP 1 CTBOPEHHS YMOB JJII MaKCUMIi3allii
a30T(IKCYI04O0i aKTUBHOCTI cUMO10THYHUX OakTtepii [49, 60, 224, 234].

EdexktuBHICT, cMM0Oi03y BU3HAYAETHCS CTYMEHEM 3a0€3Med4eHOoCTi 0000BUX
POCIUH JOCTYMHUMH (OpMaMH MIHEPAIBHUX CIONYK a3oTy. JlociimkeHHs
MOKa3yloTh, IO B CEPENOBUINl 3 BHUCOKAM BMICTOM a30Ty MPOHUKHEHHS
a30T¢IKCYIOUHNX OaKTepid y KOPIHHS POCIWH yCKIaAHIOEThCS [49, 60, 224, 234].

BaxxnuBy poib y 3aCBO€HHI a30Ty 0000BMMHM pociiiHaMH Bigirpae ¢gocdopHe
xKuBJieHHs [49, 60, 224, 234]. 3a Hu3bkoro piBHsA docdopy B cepemoBuIlll, Xo4a
OakTepii 1 MPOHUKAIOTh Y KOPiHb, 0yJIb004YKH HE (PopMyroThCs. ToMy i1 4ac MOJIbOBHUX
JIOCJIIJIIB MU BHOCWJIM (POHOBY 7103y a30THO-hochopHUX 100puB Ha piBHI N3oPass, 1110
PEKOMEHAYIOTh JocaiaHuku [49, 60, 224, 234].

Cepen MIKpOEJIEMEHTIB OCOOIMBY yBary Ciia OpUAUIUTH OOpy Ta MOJIOAEHY.

IIpu HecTaul MONIONEHY CIOCTEPIraeTbcsi HEAOCTATHE YTBOPEHHS Oylb00YOK
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a30TQikCyrounx OakTepid, a TaKOXX MOPYILIYETHCS CHUHTE3 BUIBHUX aMIHOKHUCIOT 1
nerremornio0iny [49, 60, 224, 234].

Moui6ieH, pa3oM 3 IHIIUMU eJIeMeHTaMu 31 3MiHHOIO BasieHTHicTIO (Fe, Co, Cu),
Oepe ydacTh Yy TIEPEHECEHH1 C€JIEKTPOHIB IIiJI Yac OKHUCIIOBAJIbHO-BIIHOBHUX
dbepmeHTaTUBHUX peakiiiil [49, 60, 224, 234]. V pasi nediuuty 60py B Oynp00ukax He
GOpMyIOTbCSI  CYAMHHI MY4YKHd, W10 TNPU3BOAUTH IO TMOPYIIEHHS PO3BUTKY
OakTepianbHOi TKanuuu [49, 60, 224, 234].

A30T MiHepaJlbHHX J00pUB € 1Hr10ITOpoM a3oTdikcaiii. ¥ pa3i BHECEHHS
BUCOKHX HOPM a30THHUX JIOOpUB PO3BUTOK OYyIHOOYKOBUX OaKTEpiil TallbMyeTbCH,
3HIKYETBCS 1X a30T(IKCYI04Ya aKTHBHICTb, TOMY POCIMHU TOPOXY MEPEXOIsATh Ha
KUBJICHHS a30TOM, SIKHII BHECEHUH 13 MiHepaJlbHUMU go0puBamu [49, 60, 224, 234].

JIJisi migBUINEHHS TPOIYKTUBHOCTI TOPOXY OCTaHHIM 4YacoM 3aCTOCOBYIOTh
pa3zoM 13 MIKpOeJIeMEeHTaMH PI3HOMAaHITHI CTUMYJISITOPH POCTY SIK XIMIYHOTO, TaK 1
PUPOJTHOTO MOXOHKEHHS, @ TAKOX MpenaparH 31 mramiB OyIb004koBUX OakTepii. 3a
nannmu CaBpanuyka B. B. ta Iiienka B. A. [bronerens IC3 HAAH, 2015, Ne 6, C. 119
— 125], nepenrnociBHa 00poOka HACIHHS PU30TYMIHOM a00 T'yMaTMiKpPOEIEMEHTHHM
npenapatoM ['K-A cnpusna 3pocranHio BpoxalHOCTI KynbTypu Ha 11,3-13,3%. B
nociipkeHHsx KonecnikoBa M. O. (2013) Oyno BCTaHOBIIEHO, IO MO3aKOPEHEBE
3acTocyBaHHs TOKo(depony B konmeHTpaiii 0,1 /1 npu3BoauTh 10 30UIBIICHHS
KUTbKOCTI 0001B Ha pocanHaX, yncia 3epHuH y 6001 Ta Macu 1000 HaciHuH, 1110, B CBOIO
4epry, MiJBUIY€E 010710TTYHY ypoxaiHicTh Ha 20%.

3acTocyBaHHS KOMIUIEKCHUX MIKPOEJIEMEHTHUX TpernapaTiB y MO€THAHHI 3
pi3HMMH (hOHAMU MIHEPATILHOTO KUBIICHHS JI03BOJIUIIO 30LTBIIIUTH BPOXKAMHICTh 3€pHA
Ha 0,10-0,56 1/ra. Haitb11p111 eheKTUBHOIO BUSBUIIACH TIEPEANIOCIiBHA 00pOOKA HACIHHSI
npenapatamu Jledenc C pa3om i3 xemaroM MOdIOAEHY, a TaKOX OOMPHUCKYBaHHS
nociBy y a3l OyToHI3alii CyMIIIIo XelaTy MojioaeHy 3 kapOamigom abo
AHTHCTPECOM, XeJIaToM MoJTi0icHy Ta kapOaminom [CaBpanuyk B. B. Ta Immenko B. A.,
2015 bronerens IC3 HAAH, 2015, Ne 6, C. 119 — 125].

OcTaHHIM YacoM B arpOBHPOOHMIITBI IIMPOKOTO BIPOBAKEHHS HAOYBaIOTh
npenapatu O0lOT€HHOTO TMOXOPKEHHS, fAKI TMOKPAIIyIOTh METa0OdiuHI MpOIecH B

pOCIMHAX TOPOXY, MO3UTUBHO BIUIMBAIOTH HA HOTO PICT, PO3BUTOK 1 MPOAYKTUBHICTD
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IUIAXOM CTUMYJISLIT (PEepMEHTATHUBHOI CHCTEMH pOCIHH, IO PEryII0€ OKHUCHO-
BITHOBHI TPOIIECH Ta CTHMYJIIOE€ PO3BUTOK CHMOIOHTY TOpPOXY — a30TO(IKCYIOUHX
OakTepiil, MOKpaIIyOun a30THE KUBJICHHS POCIIMHU Ta 30aradyro4u IpyHT 010710T14HO
YUCTHUM a30TOM, III0 € OJTHUM 13 acIeKTiB Oiojori3arii BupoounuiTsa [6, 9, 10, 13].

barato aBTOpiB HHMHI MNpalOOTh HajA BHUPIIIEHHSAM 1€l npodiemu. Taxk,
Imenko B. A. mporoHye BHKOPHCTOBYBAaTH PHU3OTYMIH 1 TOJIMIKCOOAKTEpHUH Y
noegHaHHI 3 MikponoopuBoM [95]. Kanutka B. B. mpornonye 3acTocoByBaTd pi3Hi
olonpenaparu [103] ta aktuBHI mramu pu3odiit [102]. Jlemimko C. M. mpornonye
BUKOPUCTOBYBaTH Olompenapatd CyMICHO 31 cTuUMyjdsitopamu pocty [147].
Yunuuk O. C. BKa3ye Ha NO3UTUBHUI BIUIUB OlompenapaTiB Ha OKa3HUKU CTPYKTYpPH
BpOXKaro TOpOXY Ta TPUBANICTH Mepioay Beretarii [229, 230].

Jlo Takux mpenapariB TAKOK HAIEKATh BUTOTOBJIEHI 3 IPUPOTHUX KOMIIOHEHTIB
bio-rens Ta XenadiT, SKi B OCTAHHE AECATHUPIYYA MOYAIH MIUPOKO 3aCTOCOBYBATHUCH
IpY BUPOIIYBAaHHI 3€PHOBUX, ONIMHUX Ta IHIIUX KyIbTyp [76]. BoHu He MICTATH
IIKIJIJTMBUX JIJIS JOBKULIS PEYOBHUH 1 MAIOTh CTUMYITIOIOUHI e(PEeKT, piCTperymo0nit
BILIMB, 1X 3aCTOCOBYIOTh Y Majiux go3ax (1-2 si/ra) [76].

Ha pocmimnomy moni XepCOHCHKOTO JEpKaBHOTO arpapHO-eKOHOMIYHOTO
yHiBepcutery mporsarom 2014-2018 pokiB BWBYaNIM BIUIMB IUX OiompemnapariB Ha
OPOAYKTUBHICTh MUIEHULI O3UMOI, pIIaKy O3UMOro0, COHSILIHUKY, mnpoca. OTpuMaHi
MO3UTUBHI PE3yJbTAaTH JOCTIIKEHb JO3BOJIMIM HAM BHOpaTH Il Tpemapatd s
BU3HAYECHHS iX €(EKTUBHOCTI TPH BHUPOIIYBaHHI TOPOXY IOCIBHOI'O, YOMY 1

IMPUCBAYCHA IS Hallla p060Ta.

BucHoBku 10 po3ainy 1

1. ["opox, sIK LIHHA Ta CTPATETIYHO BaXKJIMBA KYJAbTYpa sl Y KpaiHu, IONpU
KOJIMBAHHS MOCIBHUX IUIOILI, 30€epirae 3Ha4yHUN MOTEHIlaN y Xap4yoBiid, KOPMOBIH Ta
arpoTexXHIuHIN cpepax, 0cCOOIMBO 3aBASKU 31aTHOCTI 30arauyBaTH IPYHT a30TOM.

2. OHTOr€eHe3 TOpOXY BKIIIOYAE CKIIAHY MOCTIIOBHICTH (pa3 Ta eTariB po3BUTKY,
0 € BXJIMBUM IpHU IUIAHYBaHHI CIBO3MIHHM, TEPMiHIB CiBOM Ta 3aCTOCYBaHHS

arpoOTEXHIYHUX 3aXO0JliB. 3 METOI 30€peKEeHHS POAIOYOCTI IPYHTY Ta 3amoOiraHHs
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diToca"iTapaM TpoOIeMaM, KyibTypa MOTpeOye AOTPUMAHHS MPABWI CIBO3MIHH,
30KpeMa YHUKHEHHSI TTOBTOPHOTO BUPOIIYBaHHS HA OJHOMY IOJI1 MEHII SIK uepe3 4-5
POKIB.

3. Peamizariisi eKCOPTHOrO 1 €KOHOMIYHOTO IOTEHIlaly BUPOOHMIITBA
rOpoXy BUMarae BIIPOBAKCHHS aallTOBAaHUX JO PEriOHATbHUX KIIMAaTUYHUX YMOB
e(EeKTUBHUX arpoTEXHOJIOTH, BKJIIOYAIOYM ONTHUMAJIbHUI BUOIp COpPTIB — 30KpeMma,
BUCOKONPOJAYKTUBHHUX, CTIMKMX Ta NPHUJATHUX [0 MEXaHI30BaHOrO 30MpaHHs
(0€3IMCTOUYKOBUX, BYCAaTHX, I€TEPMIHAHTHUX ).

4.  KmouoBUMHM  €JI€MEHTaMU YCIHIIIHOTO BHUPOIIYBaHHS TOpPOXY €
PETYIIOBaHHS TYCTOTH TOCIBY, IO BapilOETHCS 3aJIeKHO BiJl COPTY Ta IPYHTOBO-
KJIIMAaTUYHOI 30HU (3 BHIIMMH HOpMaMH JUIsi OE3JMCTOYKOBHX COPTIB, OCOOJHBO B
ymoBax [liBqHenHoro Cremy mpu JOCTaTHHOMY 3BOJIOKEHHI), Ta 30aJaHCOBaHE
MiHEpaJIbHE KUBJICHHS.

5. OcobnmBoi  yBarm mnoTpedye ONTUMI3allsl a30THOTO  YKUBJIICHHS,
BPaxOBYIOUM 3JIaTHICTh TOPOXY JO CHUMOIOTHYHOI a3oTdikcaiii, sgKa MOXKe
OPUTHIYYBaTUCS  HAJIMIPHUM BHECEHHSM MiHEpaJibHOro a3ory. HartomicTs,
3aCTOCYBaHHS IHOKYJISIHTIB Ta KOMIIO3UL1T MIKpO€JIeMEHTIB (00py + MOJIOeH) CripHsie
i IBHINCHHIO e(PEKTUBHOCTI a30Tdikcarii.

6.  IlepcneKTMBHMM HampsIMKOM [UIS CTajlorT0 BUPOOHMIITBA TOPOXY,
ocobymBo B ymoBax IliBgaernoro Crery, € 0i0yori3aliis arpoTeXHOJOT 1, 1110 BKII0YAE
BUKOPHUCTaHHS OlompemnapariB Ta 0araTOUIbOBUX CTHUMYJSTOPIB 3aXUCHUX PEaKIlii
JUISL TIOKpAIeHHs MeTa0oJ1i3My POCIHH, CTUMYJIAIIT a30T(IKCYr040i aKTUBHOCTI Ta

HiABUIIEHHS 3arajbHOI MPOAYKTUBHOCTI KYJIBTYPH.
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PO3JILI 2
YMOBHU TA METOJIMKA MTPOBEJAEHHS TOCJITKEHD

2.1. KiniMmaTH4Hi Ta MeTeOpOJIOriYHi YMOBH NMPOBeICHHS N0CTi/’KEeHb

JlocniJPKeHHsT TTPOBOAWIM Ha JociigHoMmy moji XepcoHcbkoro JIAEY, ske
po3MillleHe B Tak 3BaHI «30HI PHU3UKOBAHOTrO 3emiiepoOcTBay». ['eorpadiumni
KOOpJIMHATH TIOJISI € TaKi: MoJie 3HaxonuThbes Ha Teputopii KopabenbHOro paiiony
MicTa XepcoHa Ha Bijacrani 8 kM Ha I[liBgeHHuit 3axing Bijg 00JACHOTO ILIEHTDPY.
Knimarnuni ymoBu IliBnaerHoro Cremy YkpaiHnu, 3 XapaKTepHOI HECTAOLIbHICTIO
OMaJiiB 1 BUCOKMM pPIBHEM COHSYHOI pamiaiii, GopMylOTh CTENnoBi cybOopealnbHi
(cemuapuani) manamadTu. Micie po3ramryBaHHS JOCTITHOTO TOJIS MaJd HACTYIIHI
KoopauHaTH - 46.686501, 32.481552.

Y crenoBii 30HI BUAUISIOTH TPU PErioHM: MiBACHHUA (XepcoHChKa,
MuxkonaiBcbka o6sacti Ta yactuHa OecbKoi, crenoBa yactuHa Kpumy), neHTpaibHuit
([duimponerpoBcbka, 3anopi3bka, miBaeHb KipoBorpaacekoi Ta JloHenbkoi o0nacTeil)
1 miBHiIuHMH (iBHIY KipoBorpancekoi, Jlorenpkoi obmacteit 1 JIyranceka o61acts). Y
IIUX PErioHax CHOCTepIiraloThes CBOI KiiMaTHuHI ocodmmBocTi [39, 49, 63, 254, 255].

Ha 61inpmmiit wactuni Cremy 3a pik Bunanae Bix 300 qo 450 MM omanis, 30KkpemMa
B CximHO€EBpoMechKii yacTuHi 10 450 MM. BumapoByBaHICTh y MiBAEHHIN IMi/I30H1
moke nmocsirati 800-1000 MM, koedirieHT 3BoOKeHHs 3HUWXKYeThest Bing 0,8-0,6 y
niBHIYHIN mia3oHi, 10 0,5-0,3 — y miBnenHiid. Piuna cymapha pamiaris csrae Tyt 100-
120 xxan/cm?, a pagiauiiiauii 6ananc — g0 40-50 kxan/cm? (y [lpuaopromop’i — 10 55
kkan/cm?) [39, 49, 63, 254, 255].

OcoOmnuBictio mijg3onu [liBnennoro Creny € HEpIBHOMIPHUAN PO3MOJILI OIAIiB
npotsiroM poky. Ha 3axoni Crery BOHU pO3MOAUISIOTHCS BIAHOCHO PIBHOMIPHO, TOI1
SIK Ha CXOJ[l BJIITKY 1 B3UMKY iX KUIBKICTh CYTTEBO 3HIKYEThCs. JIIsl 11i€l TepuTopii
XapaKTepHUM 3JIMBOBUM XapakTep omajiB — 3a 700y MOXKE BUIACTH 3HAYHA KUIbKICTh
Bosorn (mo 200 MM omaniB). Bingblla yacTHMHA oOmajaiB MOTpAIIse 0 YKpaiHH 3

Atnantuku. CTBOpPEHHsSI KacKaJlB BOJOCXOBHUII CHPHUSAJIO 3MIHI MIKPOKJIIMATY B
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npubOepexxHuX 30HaX YopHOTo i A30BCBKOTO MOpPIB, @ TaKOX IMOSBI OpH30BOi
UPKYJIAIIT B JriTHIN niepiox [39, 49, 63, 254, 255].

BriTky mig yac crieku OUTBIINICTh OTa 1B BUITIAPOBYETHCS, 3AJIUIIIAIOYN HA CTIK HE
oinbine 5-10%. OCHOBHHUM JKEPEIOM CTOKY € Talll BOAM IICIS CHITY, 110 CKIaaloTh
noHax 65% pIYHOrO CTOKY 1 MPHUIIAJA0Th Ha BECHSHY MOBIHb (TpaBEHb-YEPBEHB).
Jlesiki MicIIeBl pIYKM MOXKYTh TEpecuxaTH B JIITHIM MepioJl, TOAl SK BECHSHA MOBIHb
NPOTIKA€ THTEHCUBHO, CIPUSIOYM €po3iiHUM mporecaM. MiHepanizalis BOJ PIYOK
ctaHoBUTH 300-500 mr/n 1 Oublile, a IOHHUH CTIK € BITHOCHO HeBeaukuM (10-20 1/km?
Ha pik) [39, 49, 63, 254, 255].

VY OUIBIIOCTI CUTBCHKOTOCTIOIAPCHKHUX KYJIBTYP aKTUBI3ALIS POCTY MOYMHAETHCS
IICHsl CTIMKOrO MIABHUINCHHS CEPeIHbOI000BOI TeMmepaTypu NoBiTps Buile 5-7 °C
[69, 75, 105, 110, 112, 115]. V IliBneunomy Crery 1ie BigOyBaeThCs B TPETIH AcKai
Oepe3Hs, TOAl sIK Ha pemTi TepuTopii Ykpainum — B mepinii aexkasnl kBiTHA. [lepiof
BereTallii 3aBepIIyeThCs 3a3BUYAll y TPETid JeKaal »KOBTHS, a B MIBJICHHO-3aX1THUX
palioHax — Ha MOYaTKy JUCTONaaa. TpHUBaNiCTh BEreTaliitHOro nepiogy B MIBHIYHO-
cxignomy Creny ckianae 190-200 auiB, a B miBaeHHIN yacTrHI — 10 220-240 nHiB [39,
49, 63, 254, 255].

Piunuii UK 3MiH BITHOCHOI BOJIOTOCTI MOBITPSI MAa€ 3BOPOTHY 3QJICIKHICTH BiJ
temreparypu. HallOuibI111 MOKa3HUKKA BOJIOTOCTI CIIOCTEPITalOThCSA y 3UMOBI MICSILIl —
rpyadi Ta ciuni. Y [liBHiunHoMy Cremy 1€ MOKa3HUK CTaHOBUTH 55-63%, ane B Mipy
HaOMMKEHHSL 10 y30epexoks BiH 3poctae 10 65-75%. Komu Bomorict CTaHOBUTH
Hwk4de 30%, a BITEp MOCUIIOETHCA, CUIBCHKOIOCTOAAPCHKI KYJIbTYpH MOYMHAIOTH
3a3HAaBATH TEIJIOBOTO CTPECYy, IO HA3MBAETHhCS CyxoBieM. HaliOuiblle Takux HIB
PEECTPYIOTH y MIBACHHHX perionax cyxoro Creny — npubiusHo 50 auiB Ha pik [39, 49,
63, 254, 255].

VY Cremny Maiike HIOPOKY CHOCTEPIraroThesl Mepioan 0e3 JAOIIIB TPUBAIICTIO
20-30 guiB. Ha miBHivHOMY 3aX071 0€3/101I0B1 IEP10AN TPAIJISIOTHCS pa3 HA JBA POKU
1 TpuBatoTh 25-30 nHiB, a B mpumopchkux perioHax IliBmennoro Cremy — 1o
40-45 nuiB. Pa3 Ha 4OTHpH POKHM TPHUBAIICTh OE3JOMIOBHX IEPIOJIB 3POCTAE JIO

50-60 nuiB, ocob6nuBo B [Ipuuopromop’i. Pa3 Ha necaTh pokiB Taki MEpioar MOXYTh
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TpuBatH Bix 36 10 75 mHIB 3anexHO Bix periony [39, 49, 63, 254, 255].

Bucoka Temmeparypa ¥ HHU3bKa BIZHOCHAa BOJIOTICTH TOBITPS, IO
CYIPOBOJDKYIOTh TpHBaje O€30MmIiB’s, MiACHIIOTh, HOro IMKIJIMBUK BILIMB Ha
POCIMHU ¥ CTBOPIOIOTH YMOBH [IJIi BUHMKHEHHS aTMOC(HEpPHHX MOCYX 1 CYXOBIIB.
TpuBasia cneka 1 HHM3bKAa BOJIOTICTh TOBITPS TOCHJIIOIOTH HETATUBHUMA BILIUB
BIJICYTHOCTI OMaJiiB Ha POCIWHHU, CTBOPIOIOYM YMOBHU [JIi BHHUKHEHHS TOCYX 1
CyxOBIiB. Uepe3 HEpIBHOMIPHUN PO3MOAUT OMAaJiB MOCYXH MaioTh (parMeHTapHUN
XapakTep: ciadKi OXOIUTIOIOThH JIMILE OKPEMI pailOHH, a CHJIbHI — OUIBIII TEPUTOPII.
JlociKeHHs TOKa3yIoTh, 110 MOJOBHUHA BECHIHUX MOCYX Ma€ JIOKAIbHHUM XapakTep,
oxorutrorouu Jumie 10% mutonrl, To/1 Ik MaciITabH1 MOCYXH, 110 BpaxkaroTh moHax 50%
TEPUTOPIi, TPAIUIAIOTHCA PIAKO — TaKi KaracTpodiuHi mocyxu crocrepiranucs y 1934,
1946, 1968, 1996, 2007 Ta 2012 pokax [39, 49, 63, 254, 255].

JIiTHI MOCYyXM BMHUKAIOTh YaCTIIIE 3a BECHSHI Ta OCIHHI, 1 MaiiKe MOPOKY
NpUNaAaloTh HA TIepioj Bererarlii pociauH. HaliBuima WMOBIPHICTB JIITHIX MOCYX — JI0
80-90% — Bim3HaveHa y MIBACHHUX IPUMOPCHKHX palioHax XEpCOHIIMHU Ta B
okonuisix Apmsiaebka y Kpumy [39, 49, 63, 254, 255].

OcCiHHI MOCYXM BMHHMKAIOTH PIiJIIE, OJHAK IX HMOBIPHICTh Y MPUMOPCHKUX
paiioHax 3aJIMIIaeThes 3HaYHOK — 0yn3bko 40-50% [39, 49, 63, 254, 255].

VY X010/1Hy OPY POKY BITpH 37€01IHIIIOT0 MatOTh CX1IHUHN Ta MIBHIYHO-CX1THUH
HAOpsIMOK Ha MiBJHI, 1 MIBJACHHUM, NEPEXOAsYn B MIBACHHO-3aX1IHUI, Ha MIBHOYL. Y
TEIUTY TIOPY TMepPEBaXKal0Th MIBHIYHO-3aX1]HI BITPH, aje Ha MIBJIHI 4acTO (PIKCYIOThCS
CXI1JIHI Ta MiBIEHHO-CX1aHi cyxoBii [39, 49, 63, 254, 255].

Haii6ip1ra KiTbKICTh THIB 13 CYXOBISIMU PEECTPYETHCS B LIEHTPAJIbHIN YaCTUHI
CTENoBOi 30HM Ta Ha cTenoBux TtepuTopiasx Kpumy. 3a Termauit ce3oH TyT
CIIOCTEepIraeThes MmoHas 15 mHIB 13 CyXoBisiMH, a B paiioHax Ackanii-HoBoi Ta HuxHix
Ciporo3 — no 20 aniB. Ha kpailHbOMy CXOJ1 CTEHOBOI 30HU BUJUISETHCS III€ OFHA
0071aCTh, 1€ KIIBKICTh TaKuX AHIB jgocarae 20-24. Y 3axiHuX Ta MBHIYHO-3aX1JJHUX
perioHax Cremny iXHS KUIBKICTh CYTTEBO 3MEHIIYETHCA 1 CYXOBIl BIIOYBarOThCA HE
mopoky. HallyacTimie 1i siBUILa TPArIAIOThCSA y TPaBHI Ta cepnHi. Y JUIHI cepeHs
KUIBKICTbh CYXOBI1iB 3HMKY€ETbCS 710 3-5 NIHIB, @ B OKpeM1 pOKU Moke csiratu 12-17 nHiB.

Oco6nuBo HEOE3TEUH1 TPaBHEB Ta JIMTTHEB1 CYXOBIi, SIK1 CIIPUYHHSIOTH TOIITKO[KEHHS
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3epHa Ta 3HIKYIOTh BpoxkaiHicTh [39, 49, 63, 254, 255].

3a yMOB TMOCYXH Ta 30LIBIIIEHHS IMIBHIKOCTI BITPY, KOJH 3 MOBEPXHI 3eMIIi
IiIAMAIOTBCS THJI Ta IMICOK, YTBOPIOIOTHCS MWJIOBI Oypi, IO 3aBJAaOTh 3HAYHHUX
30MTKIB CLILCBKOMY TrocrogapcTBy. Lli sBHIIA crocTepiraroThbes 37Ae01IBIIOTO 3
Oepe3Hs Mo BepeceHb 1 3a octanHl 50 pokiB BinOyBanucs 14 paszis. [HO/I B MIBACHHUX
Ta MIBJICHHO-CX1AHUX paiioHax CTerny MuiioBi 0ypi MOXKYTh TPAIUISATUCS HABITh B3UMKY
— 32 YMOB HU3BKOI TeMIIEpaTypH, CIAOKOTO 3BOJIOKEHHS IPYHTIB 1 TOHKOTO CHI>XKHOTO
nokpuBy [39, 49, 63, 254, 255].

BecHsHl muioBl Oypl CIOCTEpIraroThCs Ha BCIA TEPUTOPIi MIBAEHHUX Ta
NIBJEHHO-CXITHUX pEriOHIB YKpaiHW, 30KpeMa B XEpCOHCHKIM, 3amopi3bKii,
Jlonenpkiit, MuKonaiBCchbKiil 001acTsaX, y CTeNnoBUX 4yacTHHAaX Kpumy Ta OuibLIoCTi
pationiB Oneckkoi obmacti. [1{opiuHO BOHM BUHHMKAIOTh y X PEriOHAX, 8 MAKCUMYM
iXHBOI aKTMBHOCTI Hpunaaae Ha jito [39, 49, 63, 254, 255].

B wmeii wac nwiioBi Oypl crocTepiraloTbcsi B XEPCOHCHKIHM, 3amopi3bKii,
MuxkomnaiBcbkiid, JIHIMPONETPOBCHKIM 0O0JACTAX, a TaKOX Yy IIBJACHHUX paloHax
Onecobkoi, [TonTaBchkoi, XapKiBChKOi 00jlacTe Ta OKpeMHX dacTuHax JloHernbkoi
obnacti Ta Kpumy. ¥V cepennpomy niTHi Oypi TpuBaroTh 1-6 AHIB, a iX 3arajabHa
KUIBKICTh 3a ce30H csrae 20-30 guiB. JliTHI Oypi 3a3BMYail OXOIUTIOIOTH MEHIII
TEpUTOPIi, HK BECHsHI, 1 01M3bK0 40% 3 HUX MarOTh JIOKaIbHUH xapaktep [39, 49, 63,
254, 255].

B arporexHosnoriyHux po3poOKax CiiJ BpaxoBYBaTH KIIMATHYHI 3MiHH,
30KpeMa TeHJICHIT 10 MOTeIUIiHHA. BueHi 3a3Ha4aroTh, 110 KJIIMAaTHIHI KOJIMBAHHS —
1€ TIOCTIMHMIA MPOIIEC, HA SIKUM BIUTMBAIOTH Pi3HI (JaKTOPH: KOCMIUHI (3MiHA COHSIYHOT
aKTUBHOCTI), aCTPOHOMIYHI, reojioriuni Ta antponorenui [39, 49, 63, 254, 255].

JlocnimpKeHHsl BKa3yloTh Ha Te, 10 rjo0ajibHe MOTEIUIIHHS BKE Ma€ CyTTEBUM
BIUIMB Ha arpocdepy: 30LIbITYEThCS KUTBKICTh TEIUTUX 3UM, KOJHUBAETHCS KUIBKICTh
omajaiB, a cepeAHbOpIYHA TeMiepaTypa 3poctae. 3a mporrozamu, a0 2030 poky
TPUBAIICTh TEIUIOTO CE€30HY 30UTbIIMThCA Ha 16-23 gHI, a cyma eQpeKTUBHHUX
temnepatyp Ha 437-481 °C [39, 49, 63, 254, 255].

VY XXI cTomiTTi MOJIETIOBaHHS KIIMAaTUYHHUX 3MIH JEMOHCTPYE, 10 301IbIICHHS

BUKH/IIB TAPHUKOBUX Ta31B y aTMocdepy MiBUIUTh KMOBIPHICTh TPUBAIUX TIOCYX 13
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HEJOCTAaTHHOIO KUTHKICTIO OMAJIiB 1 MiJIBUIICHHAM TEMIIEpaTyp Ha MOBEPXHI Mia Yac
BereTalitHoro nepiony. BomHowac, y JESKWX perioHaxX CBITY CHOCTEPIraTUMEThCS
3pOCTaHHS KUIBKOCTI JHIB 13 CWJIBHUMH omagamu. [liIBUINEHHS KOHIIEHTpaIii
BYTJIGKHUCIIOTO Ta3zy B arMocdepl MOXKe CHpHITH 30UIBIICHHIO O10J0T14HOL
OpOAYKTUBHOCTI pociuH. IIpu moremninHi rinobanbHoi Temmepatypu Ha 1 °C 30Ha
MaKCUMAaJbHOI MPOAYKTUBHOCTI POCIMHHUX €KOCHCTEM Yy TIBHIYHINA MIBKYJ1 MOXE
smictutrcs Ha 200-300 kv Ha miBHiY [39, 49, 63, 254, 255].

[Iporpecyrode MOTEIUTIHHS TMPU3BEE 0 3POCTAHHS TEIUIOBOTO 3a0e3TCUCHHS
CUTHCHKOTOCTIONAPCHKUX KYIBTYpP, @ TaKOXK TOCWUJIUTH IHTCHCHUBHICTH 1 TPHBATICTH
XKapKOro rnepiony poky. Lle cnpuauHuTh 301IbIIIEHHS BUITAPOBYBAHHS MPUOJIU3HO HA
10%, Toxi sk rigpoTepMiuHuii KoedirieHT 3HU3UTHCA Ha 0,09-0,14%. KinbkicTh onasis
y XOJIOTHUM TIepi0/] 3pocTe (Hanmpukiaz, y cidai Ha 10-15 Mmm), ane BAITKY 3Q/IHITATHCS
Maike He3MIHHOIO. 3a MPOTHO3aMU HAaWOUIbII HAMIWHUX KIIMAaTUYHUX MOJENEH, Y
cepenHix muporax [TiBHIYHOI MIBKYMI B JITHIN Mepion BiAOyBaTUMETHCS TOBCIOHE
BUCYLIyBaHHS TPYHTIB: HETAaTUBHI aHOMaJjii BOJIOTOCTI MOYHYThCS HaBECHI M
TPUBATHMYTh 10 KiHIIA Temoro ce3ony [39, 49, 63, 254, 255].

JlocnigHe monie, Ha SIKOMY MPOBOAMIN AOCTIAN, PO3TAIIOBAHE B MiBJACHHOMY
paiioni XepCcOHChKOi 00JIacTi, 10 XapaKTEPU3YETHCA MOCYIUIMBUM KIIMATOM 13
MOMIPHOIO CIIEKOI0 1 HE3HAYHOIO KIJIBKICTIO OMa/liB, MPOTE 3HAYHUM BUITAPOBYBAHHSIM
[39, 49, 63, 254, 255].

[TiBgennuii Ctemn BUPI3HAETHCA HEAOCTATHLOIO KIJTLKICTIO aTMOC(EPHUX OIa/IiB,
HU3bKOIO BOJIOTICTIO MOBITPSl, YACTUMHU CYXOBISIMH, TEIUIMMHU OCIHHIO W 3UMOIO, a
TaKOX TpUBaIUM O€3MOpO3HMM IMepiogoM. Omnaau, SK MNpaBUIO, HEPIBHOMIPHO
PO3IOAUIAIOTECSA K 3a YacoM, TaK 1 3a IHTCHCHBHICTIO MPOTATOM BEreTamiiiHOTO
ce30Hy. 3a OaraTOpPIYHUMU CIOCTEPEKEHHSIMU B M. XEpCOHI, 0€3MOpPO3HUN TEpiof
TpuBae 180-190 aHiB, a cyma aktTuBHUX Temmepatyp Buiie 10 °C cranoButs 3400-3500
°C. CepennbopiuHa Temmeparypa mnopitpsa konuBaeTses Mixk 9,7 1 11,7 °C, Toni sk y
HAMTEIIIIOMY MicsIli, JumHi, BoHa csrae 21,3-23,0 °C [39, 49, 63, 254, 255].

3uma B IliBmennomy Cremy KopoTka W MaylocHikHa. CepeaHboMicsuHa

Temreparypa ciuHs craHoBUTh MiHyC 3,2 ‘C (y XepcoHi), a rmuOuHa IpoMep3aHHs
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rpyHTy nocsirae 30-40 cM. Bigiuru TparistoTbesi JOCUTh YacTo, & CHITOBHUM MOKPUB €
Hecriiikum [39, 49, 63, 254, 255].

BecHa xopoTka, IpoXoyioHa Ta OCYIIINBA. Y Oepe3Hi BUMalae B CEPETHLOMY
28 MM omajiB, a KBiTeHb 1 TpaBeHb € Termimumu. CepeaHsi Temiieparypa KBITHS
craHoBuTh +9,3 °C, a TpaBHs — +16,2 °C, xoua B JAesdKi JTHI MOXKE IOCSITaTH
MaKCUMYMIB, sIK-0T +29 °C y uepBHi a60 +34 °C y nunHi. BecHsiHi 3aMOp03Ku 3a3BU4ail
NPUIUHSIOTHCS B APYTiil AeKaJli KBITHS, ajie iIHKOJIM TPaIuBIoThes U mizHime [39, 49,
63, 254, 255].

TpaBenb — HAWOUTBINI JOIMIOBHM MicSIb BeCHH 3 37 MM omafiB. Y Iiedl 4ac
MOYMHAIOTH CIIOCTEpIraTucs ¥ cyxoBii. Y XepcoHi CyXOBii TpPUBAaIOTh OJIM3BKO
7 AHIB IIOMICSIA POTIAroM KBiTH: 1 TpaBHs [39, 49, 63, 254, 255].

Jlito B IliBnennomy Cremy Terie, cepeaHs TemMreparypa JUMHS CTAHOBUTH 23
°C, npote y crekoTH1 aH1 Moxke migHiMatucs a0 39 °C 1 6unbmie. Taki TemnepaTtypu
NPUTHIYYIOTh PICT POCIMH HABITh 32 YMOBHU JIOCTaTHBHOI Bosiorocti. CyXoBii € 4acTuM
SIBUIIIEM 1 MOXYTh TPUBATH Oe3mepepBHO 4-7 THIB, HETATUBHO BILTUBAIOYH HA MPOIECH
IBITIHHS 1 3allWICHHS 0araThoX CLILCHKOTOCTIONApChKUX KynbTyp [39, 49, 63, 254,
255].

Ha nitHiit ce3on npunangae 34-40% piyHOT KUIBKOCTI OMNaJiB, MPOTE BOHU
BUIAJAI0Th IEPEBAKHO Y BUTJISAI 371MB a00 Ipajly, 4yepes 110 He BCTUTAIOTh IPOHUKATH
y I'pyHT. Bucoki TeMiiepaTypu i CUJIbHI BITPH 301UIbIIYIOTh BUIIAPOBYBAaHHS BOJIOTH Ta
TpaHcripariito pocius [39, 49, 63, 254, 255].

Xin mereoposoriuaux mokaszHukiB y 2019-2021 pokax (Ha mOCHIAHOMY MOJI
XJAAEY) xapaktepusyeThcsi JaHUMU sIK1 npuBesieHi gani. 3uma 2018-2019 poky Oyna
JIeN0 TEIUTIIIO 3a cepeHl OaraTopiuHi JlaHi, ajie MOMIUYE€HO YacTi Pi3Ki KOJWBaHHS
TEMIIepaTypyu 3 HETPUBAIUM MOHWXKEHHsSIM 11 mo — 12-14 °C Ta Bimmuramu 3
temrieparyporo o +3-5 °C, a B cepeauni mortoro — go +9-10 °C. Cepemns
TemIeparypa 3a 3uMoBul nepiox Oyina Ha piHi +0,9-1,2 °C (3a paxyHOK aHOMaJIbHOTO
terioro TpyaHs 2018 poky), a 3 26 JI0TOro Moyanocss 3HAYHE 3POCTaHHS
temneparypu. Onaau BHUNANaid y BUIVISLAL JOLIY Ta CHITY, y TPyAHI BOHHM Oynu
3HauHUMHU (75 MM), iX cyMma 3a ce30H ckiiaana ouist 132 Mm.
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Becma 2019  poky  xapakTepu3yBajacsi  HEPIBHOMIPDHOCTIO  XOXY
METEOPOJIOTTYHNX €JIEMEHTIB: Pi3Ke MIJBUIICHHS TEMIEPATypu Ha MOYATKY Oepe3Hs
YepryBajiocs 13 3aMOpO3KaMH B CEpeIrHi Ta KiHII Oepe3Hs, 3 MOJaIbIINM CTPIMKUM
noterutiHHaaM. Pucynok 2.1. imoctpye xia temmnepatypu 3a MicsigimMu B 2019 porti 3a
JaHUMM Halommwxkuoi g0 gociaigHoro mnojss XJAEY wmereoctanuii (aepoapom

YopHobaiBka) M. XepCoHy.
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Puc. 2.1. Temneparypa 3a micsmsamu B M. XepcoH 3a 2019 pik

Cepenns Temneparypa 0epes3ns Oyna +8,2 °C, a B KBITHI BOHA MiABUIINAJIACH JI0
cepennboro 3HaueHHs +1,11 °C, xou ii konuBaHHa Oynu B Mexkax Bij +6 °C y nepriii
nekani 1o +15 ° C y Tperiit nexai.

TpaBenbp OyB MOMIpPHO TEIUIMM 1 JIMIIE B TPETid JeKaji 1000Ba TeMmIepaTypa
masuniack 10 20-23° C, mo crnpusiao CTpIMKOMY PO3BHTKY POCIMH TOpPOXY B
JOCHIIL.

VY depBHI TeMIiepaTypa MOBITPsI TOCTYIMOBO 301IBITYBAIACs B MEPIIii TeKal 10
23-24 °C, ajne BHACIIJOK I'PO30BUX JIONIIB, 110 BUMAIHM MPOTATOM APYroi AeKamu, ii
nokasHuKW 3Hm3MWmcs 10 19-20 °C, a B Tperiil nekani 3HOBY HaOyaW 3HA4YEHBb 10
25 °C, mo crpusuio MPUCKOPEHHIO TOCTUTaHHS TOPOXY, KU MU TOYain 30upatu B

KiHII1 YepPBHS — HA IOYATKY JIUITHS 1 TOMY aHaji3 MOTOHUX JaHHX 3a JINTICHb 1 HACTYTHI
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MicsIri B poOOTi HE MPUBOANMO. 3a BECHSIHI MICSIIl BUTIATIO OIS 85 MM onajiB y ApyTiid
MOJIOBUHI TEPEBAKHO Yy BHIJISAI 37TUB 1 PO3MOAUISUTMCS IUIOMICIO  JTOCHUTH
HEPIBHOMIPHO: PI3HUIISI Ha KUIOMETPOBIM BiJICTaH1 Jocsrana 6-8 MM 1 HaBIThH OLIbIIIE.
3aBIsKU TaHUM HaloOmmk4uoi 1o pociigHoro nois XJIAEY mereocraniiii (aepoapom
YopHobaiBka) M. XepCOHY BpaxOBYBAJIM KUIbKICTh OIMAaJIiB 3a POKHU JOCIHIKeHb. Ha

PUCYHKY 2.2 IPOUTIOCTPOBAHO HIOMICAYHY iX KUIbKICTH y 2019 pori.
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m CivyeHb H lotnit I bepeseHb KBiTeHb B TpaBeHb W YepBeHb

W /luneHb W CepneHb M BepeceHb W }KoBTeHb W /luctonag, M [pyaeHb

Puc. 2.2. KiapkicTh omnajiiB 3a MicsIsIMU Ha JoCIiaHii aisHii B 2019 porri, cyma

3a pik — 334 mm

AHaJti3 pucyHKy 2.2 CBIIUUTb, 1110 32 3UMY, BECHY U MEpioJ] BErerallii ropoxy 3
omajamMu Hafaiwmmio Oinsg 217 mm omaxi, mo go3Bomwiao B 2019 pori oxepkatu
BHUCOKHUH ypoxail ropoxy Ha J0CTiIax.

Jlst mopiBHSHHS KUTbKOCTI omafdiB B 2019 pormi 3a mepioa Bereraiii ropoxy 3

cepeaHiMu O0araTOpiuyHUMHU OKa3HUKAMUA MU HABOJIMMO PUCYHOK 2.3.
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Ksirenp TpaBenb UepseHb

B Cepenni 6araTopivHi MOKa3HUKH B daktryHo B 2019 porri

Puc. 2.3. IlopiBHsIbHA KiJIBKICTh OMAa/iB 3a mepiof Bereraiii ropoxy B 2019 poi

Mu 6aunmo, 1110 B KBITHI KUJIBKICTh omajaiB maixe BABIul (40 MM mpotu 21)
MepeBHIyBajia OaratopiyHi JaHi, M0 CHOPHUSIO IHTEHCUBHOMY pPOCTY TOpOXY W
(dbopMyBaHHIO TIOTY>KHOI HaJ3€MHOI MacH JI0 IBITIHHA. Y TpaBHI — YepBHI KUIbKICTh
ornajaiB Oyla MEHIIOK 3a iX OaraTopiuHe 3HAY€HHs, ajie, 3aBISKH HAKONUYEHIN y
IPYHTI BOJIO31 B 3WMOBO-BECHSHUU TEpiof], 1€ HE3HAYHOIO MIPOI0 BIUIMHYJIO Ha
POAYKTUBHICTH TOPOXY.

3uma 2019-2020 poky Oyna, K 1 moOnepeaHs, 3a TEMIEPATypHUM PEKUMOM
ouem Termmoro (Ha +1,1 °C) 3a cepenni OaraTopiuHi AaHi, ajie mporpasajia il 3a
omasamu Bchoro 98 mm. Takox uepryBamucs pi3Hi moxonomaHHs o -13 °C 3
BigmuramMu o +3,5 °C, 1o mojeKyi HeraTUBHO MO3HAYMIIOCS Ha 3UMIBJI1 O3UMHUX
KYJbTYD.

Ha pucynky 2.4. 300pakeHO miepedir TemIiepaTypHUX JaHUX IOBITPS 3a
MicsIsaMU. SIK BUAHO 3 pUCYHKa 2.4., 3MMOBa TemIepaTrypa Oysa JIemo HIKUYO0k, HIXK
3a MOMNEpeNHI piK, a BECHAHI CEPEIHBOMICAYHI TEMIEpATypu Maylo PI3HWIUCS 3
takumu 3a 2019 pik. Y npyriii nekamai groToro 0ymno pizke moxonomanss (g0 -6,3 °C),
SIK€ TIOBTOPWJIOCS B CEPEIMHI TPETHOT IEKa/ I, YTBOPHBIIIHA CHITOBU TTOKPUB BUCOTOIO

10 18-20 cmM, sikuit yepe3 3-5 AHIB MOCTYIIOBO PO3TaHYB.

76



Temmneparypa, ‘C
30
25

25,7
229 24,5
20,9
20
15,2 16,5
15
10
8,6
10 6,2
13
—
I

Micsi

o o,

-5 -2,1 -1,6

B Ciuens W JlroTuit Bepesens " Ksitenr M Tpasens M YepBeHb

B Jlunens MW Cepnenb M Bepecens M2 Kosrenn M Jlucronan ®I'pyneHs

Puc. 2.4. Temnepatypa 3a micsisamu B M. Xepcos 3a 2020 pik

VY Gepesni remneparypa niasunmiacs 10 +10 °C, ane B cepeuHi Ipyroi n1ekanu
sHmkyBanacs 10 -1-3 °C. Ha mouaTky KBITHS CTaOUIBHO TMouYaja HApOCTATH
TEeMIIepaTrypa. B OKpeMi JHI BOHa Iijiimanacs m0 mo3Hauok +14-15 °C. He3nauni
noxosioganHs (mo +5,5 °C) Oynu B apyriit nekai KBITHS, a KiHEIb MicAls OyB JTyKe
teruM — 10 +18-20 °C, 110 3yMOBUIIO IPYKHUN PICT POCIUH rOpoxy Ha gociial. Ak
CBITUUTH PUCYHOK 2.4, B TpaBHI cepeHbOMICAYHA Temrneparypa Oyna Ha 0,2 °C, a B
yepeBHi Ha 1,5 °C Bumoro, HDK y 2019 poi, 110 HEraTMBHO BIUIMHYJIO Ha
OPOAYKTUBHICTh TOPOXY, TOMY IO MiJBUILEHHS TEMIEpaTypd B YEpBHI MiJ dYac
IHTEHCUBHOTO ()OpMYBaHHS HACIHHS COPUUMHWIO MOCYXY, IO CYHPOBOJKYBajacs
cyxoBisiMu (8 OHIB 3a MicAllb), IO BKa3aHO Ha PHUCYHKY, KU UTIOCTpYy€e cepeHi
OaraTopiuHi JaHi 32 CyXOBIsIMH.

PucyHok 2.5 cBimuuTh, 110 3a Mepioj] Bereraiii ropoxy (KBITECHb-YEPBEHbB)
BOJIOTICTh MOBITPS 3HaXOAUThCS B Mexax 48-57%, 1 3a ueil yac y ceperHboOMy
22 g1 3 Bosorictio 30% 1 HWKYe, IO HETaTHBHO II03HAYA€THCA HA BCIX

CUICHKOTOCTIOAAPCHKUX KYJIbTYpaXx.

77



100
80
60
40
20

Bomoricts, %

77
57 61

48 49 46 43 47

KBITE€Hb TPaBEHb YECPBEHb JINTICHb CEpPEHb BEPECEHb JKOBTCHb Jmacromnazg

B 7 yycyo aHIB 3 BoyoricTro NOBITPst 30% 1 Hrkue M 8 yucio JHIB 3 BosoricTio moBiTps 30% i Hik4e

9 yycyo aHIB 3 BosoricTo NOBITPs 30% 1 Hrkue ™ 0 yuco AHIB 3 BosoricTio moBiTps 30% i Hibk4e

Puc. 2.5. baratopiuHi cepeIHbOMICSYHI IMOKa3HUKH BOJIOIOCTI TOBITps 3a

BEreTaIlliHUN TIepiol 3a JaHUMH arpoKJIIMaTUYHOrO JOBITHHKA B XEpPCOHCBHKIH

o0Jacri

[Ipo kiIBKICTH OmajiB 3a MicarsaMu Ha gociigaomy moiai XJAAEY B 2020 pori

CBIYUTH PUCYHOK 2.6.
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Puc. 2.6. KiapkicTh omnajiB 3a MicsIsiMu Ha JociaHii aisHii B 2020 porri, cyma

3a pik — 248 MM

Sx BugHO 3 pUCYHKY 2.6., KUIBKICTh OMNaiB 3a 3UMOBUU TMEpioA

2019-2020 pokiB Oyna Ha piBHI 98 MM mipoTu 132 MM momepeHHOTO POKY, 1110 3HAYHO

SMCHIIMWJIO 3aIlaCu BOJIOTHM B MCTPOBOMY mapl I'PYHTY, SIK1I Ha MOMEHT 3aKJIaJJKH

nochiny B 2019 pomi O6ynu B mexax 143 mMm, a B 2020 poumi — mumie
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106 MM, 1110, SIK IOKA3aJId PE3yJIbTAaTH JIOCIIIB, 3HAYHO 3HU3WIN YPOKAHHICTh TOPOXY
B MTOPIBHSHHI 3 TIONIEPETHIM POKOM.

3a nepioj Bererartii ropoxy B 2020 porti Bunaiio 6is1s 59 M goity, mo Ha 33 MM
MEHIIIe, HiK y monepeaasomy (puc. 2.7.).

['padix cBiguMTH, 11O 32 MicsLl BereTalii ropoxy cyma onaaiB y 2020 poui Oyna
B KO’)kHOMY 3 HUX Ha 30-50% MeH1I010 3a cepeHi OaraTopiuHi JaHi, 1 TOMy B TPYHTI

NOCTIMHO BIJ4YBaBCS A€(ILUT BOJOTH, SIKWM HETaTUBHO BIUIMBAB Ha PICT 1 PO3BUTOK

ropoxy.
Omnaau, Mm
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Kgitenp TpaBenb YepBeHb

CepenHi 6aratopiuHi MoKa3HUKH daktuyno B 2020 poiri

Puc. 2.7. IlopiBHsIbHA KiJIBKICTh OMAaIiB 3a mepiof Bereraiii ropoxy B 2020 porii

3uma B 2020-2021 pokax Oyna Teruiimioro 3a nonepeaHto Ha +1,3 °C 3 noBrumu
(1o 10 mHiB) BigjuraMu Ta pi3kum (IpoTAroM 3-5 IHIB) MOXO0JNOJaHHIM 10 -16-18 °C,
110 HETaTUBHO BILTMBAJIO HA 03UMi KyJIBTYpH. CHIrOBOTO IMOKPUBY MTPAKTUIHO HE OYJI10,
JIMIIIE B APYTii JIeKaal CIYHs BIH TPUMABCS TIPOTATOM S-7 THIB 13 MOTYXKHICTIO O1nis 8-
10 cM. Omagn BUTIAAa)IHA TIEPEBAXKHO Y BUTJISL IONTY Ta MOKPOTO CHITY.

Xin TeMIepaTypHOTO PEXHMY 300pakeHO Ha pUCYHKY 2.8. SIK CBiIUUTH
puc. 2.8, TeMrepaTypHUi PEXHUM BECHSHHMX 1 JIITHIX MICSIIB 3HaXOAUBCS Ha PiBHI
2019 poky 3 He3HAYHUMHU BIAXWJICHHAMU. Y KIHII JIFOTOTO Ta B APYTiH AeKasl Oepe3Hs
cepenHboA000Ba TeMIleparypa MpOTSATOM 3-4 MHIB csraja HETaTMBHUX 3HAYCHb,
3HIDKYIOUHUCH 0 -2...-4 °C. Taki aHOMaJIbHO TETUTi 3UMH, Ha TyMKY 0araTh0X aBTOpIB,
CHPUSIIOTH 30€PEXKEHHIO 3UMYIOUUX CTa/II PO3BUTKY OararboX MIKiIHUKIB (Y BUMAJKY

3 TOpoxoM — Hacammepen Opyxycy) Ta 30yaHuKiB XBopoO pocinun ((dhy3apiosy,
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acKOXITO3Y), SIKI B IepioJ Bereramii KyJbTyp YHACIiJIOK MacOBOIO PO3MHOKEHHS

BPaXKaIOTh iX, 3HIKYIOUH YPOXKANHICTb.
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Puc. 2.8. Temneparypa 3a micsausamu B M. Xepcon 3a 2021 pik

3a ganumu puc. 2.9., 3a 3umy 2020-2021 poxkiB Bumano 6ins 100 MM omamiB
(cepenniit mokasHuk Mk 2019 ta 2020 pokamu), B Oepe3Hi BUMNAIO 11e 35 MM, 1110 Ha
MOMEHT 3aKJIaJIKH JOCIITy TO3BOJHMIIO CTBOPUTH 3alac BOJIOTH B IPyHTI Ha piBHI 120
MM, SKUil OyB ONM3BKMM JO CcepeAHix OaraTopiyHMX TMOKa3HHKiB. Puc. 2.9.

XapaKTepHu3ye KUTbKICTh onaaiB 3a Mmicsismu B 2021 pori.
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Puc. 2.9. KinpkicTh omaiB 3a MicstsaMu Ha gocaiaHii aisaIi B 2021 porri, cyma
3a pik — 370 Mmm
3a mepion Bererarlii ropoxy Bumnaao omamiB B Mmexxkax 108 mm (puc. 2.10.). Lle

OyB HaWBMIIMN TTOKA3HUK 3a POKHU aociimkenb. Jani puc. 2.10. Bka3yroTh Ha Te, 110
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HaO1IbIIe omaiB (66 MM) BUTIAIO HA IMTOYATKY YEPBHS, TOOTO B TIEPi0]] IHTEHCUBHOTO
dbopMyBaHHS 3€pHAa TOpPOXY, IO TMO3UTUBHO BIUIMHYJIO HAa TIOKAa3HUKH WOTO

ypOKaitHOCTI 3a BapiaHTaMu JOCTiAY.

Omnaau, Mm
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Kgirens TpaBenb YepBeHb

CepenHi 6araTopidHi IIOKa3HUKH ®daxrryno B 2021 pomi

Puc. 2.10. INopiBHsITbHA KUTBKICTH OTAIB 32 Mepiof] BereTallii ropoxy B 2021 porri

3amac Bosoru mepen mociBom B mapi rpyHty 0-100 cm OyB y Mexax:
2019 p. — 126 MM, 2020 p. — 72 mm, 2021 p. — 134 mm.

AHaii3 HaBEACHHMX BHUIIE [aHUX CBIIYUTH, IO B CEPEAHHOMY 3a DPOKH
JOCHI)KEHb, HE3BAYKAlOUM HA HE3HAYHI BIAXWJIEHHS, TEMIEPATYpHUH PpPEXKUM 1
BOJIOT03a0€3MEUCHHS 3arajoM CIPHUSUIH OJIEPKaHHIO BHUCOKMX JUIS HAIIoOl 30HU

yYpOKaiB ropoxy.

2.2. XapaKTepUCTHKA IPYHTY AOCTIIHUX JiJISTHOK

Ha 3HauHiii 4yacTWMHI MIBAEHHUX TEPUTOPIA YKpaiHM NEPEeBAXKAIOTh TEMHO-
KaITAaHOBI I'PYHTHU. Y NPUPOJHUX YMOBAX TYT 3pOCTAIOTh HU3bKOPOCII TPABH, TaK1 5K
KOBHJIa, TUITYAK 1 TOHKOHIT, SIKi 3a3BHYail BIIMHPAIOTh IO cepeauHu Jjita. [Ipomnecu
PO3KJIay OpTraHIgYHOI MAacH MPOXOASITH B aepOOHUX YyMOBAX, TOMY BMICT TYMYCY B ITUX
IPYHTaxX 3alulIacThes HeBenukuM [49, 63, 196, 222, 254, 255].

TemHO-KalITaHOBI IPYHTH BUPI3HSIIOTHCS BY3bKUM I'yMYCOBUM TOPU30OHTOM (25-
30 cMm), HeBUCOKHUM piBHEM rymycy (1,7-1,9%) Ta c1abko po3BUHEHOIO TPYAKYBATOIO
CTPYKTYpOI0. Y IOCHIIKYBaHUX 3pa3Kax BMICT TYMYCYy CTaHOBUB Yy cepeaubomy 2,00-

2,20%. IIpodinb uX rpyHTIB YITKO MOAUISAETHCS HA KIJIbKA T€HETUYHUX TOPU30HTIB, a
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peaxinisi Ha COJITHY KHCJIOTY CIOCTEPITaeThCcsl Ha MHOUHI 52-56 cM, 10 TTOCTYIIOBO
MIEPEXOANTH y AP TPYHTOYTBOPIOIOUO1 mopoau. Ha rmubuni monax 90 cM ropu3oHTOM
C € maneBuil KamTaHOBO-TJIMHUCTUH Jiec. KOpeHeBMICHUI 1Iap TEMHO-KaIITaHOBUX
IPYHTIB PIBHOMIPHO MICTHTh (I3UYHY TJIMHY, ii YacTka y METPOBOMY Imapi
KouBaeThes Big 45,4% 10 51,9%, 1110 poOUTH IPYHT BaKKUM 33 MEXAHIYHUM CKJIAJIOM.
3HIDKEHHSI BMICTY OpraHidHOi PEYOBMHHM Y TJIHOMIMX MIapax IPYHTY CHpHSIE
3MEHIIICHHIO 3arajlbHOT IOPUCTOCTI Ta piBHSA rirpockomiynocTi [16, 39, 49, 63, 196,
254, 255] (tabn. 2.1).

3a manumu tadmuni 2.1., B opaomy mapi rpyHTy (0-30 cM) BMICT HOXHBHHX
PCUOBHH HEJIOCTATHIN JIJIS TOCSITHEHHS BUCOKHMX BpOXaiB KOPMOBHX KyJIbTyp [49, 63].
OCHOBHI arpoxiMiuHi MOKa3HUKHA OPHOTO IIapy TPYHTIB TEMHO-KAIITAHOBOI'O THITY
Taki: BMICT JIETKOTipoii3ytouoro azory — 2,8-4,3 wmr, nirparie — 0,28-1,36 wr,
noriauHeHoro aMmoHito — 0,38-0,42 mr, pyxomux dopm dochopy (3a Mauurianm) — 3,6-
4,0 mr, oominHoro kamito — 25,4-29,2 mr/100 r rpyuty [49, 63]. Bmict enemenTiB
’KUBJICHHS B TPYHTI JTOCIIPKYBaHUX OUISTHOK OyB Ha piBHI N — 2,2 mr/100 1, P — 3,8

mr/100 r, K — 26 mr/100 r.

Tabnuys 2.1.
Di3UKO0-MeXaHIYHi MOKAZHUKHU IPYHTY JOCJIIIHOL ALUISHKHU
i 0
Cyma fpakuuii 8% z10 [impHicTs | IinpHICTH :
['opuzoHT, CyXOro IpyHTY . [Topucricrs,
CKJIaJICHHSI, | TBepoi (a3u 0
M Lmwa 0,01 MM r/em® IDYHTY, T/CM° L
50,0l MM | PYHTY,

0-20 49,7 50,3 1,22 2,58 54,4
2040 51,9 48,1 1,26 2,60 50,7
40-60 51,2 48,8 1,29 2,64 48,7
60-80 45,5 54,5 1,32 2,68 47,4
80-100 47,4 52,5 1,33 2,67 46,6

Cepenniit BMicT 60py ctanoBuB 10-30 mr/kr rpyHty, noctymuoro — 0,3-0,5
Mmr/kr, a monioaeny 0,5-2,0 mr/kr, noctymHoro — meHmie 0,1 MI/kr, 1o Bka3zye Ha

nedIUT IUX MIKPOEJIEMEHTIB B JIOCTYITHOMY CTaHi.
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ITix nocimix BHOCHIN 100prBa HOPMOIO N4gPso. I1[00 qOCSTTH BUCOKHX BpPOXKAIB,
IPYHT TOTPIOHO 30aradyBaTH MepeayciM a30ToM 1 4acTKoBO ¢ocdopom y ¢opmax,
JAOCTYIHUX 151 pociuH [49, 63].

€MHICTh KaTIOHHOTO OOMIHY B TEMHO-KalITaHOBUX TIPYHTaX CTaHOBHTH
22,3-24,6 mr-exB. Ha 100 r rpynty. BmicT Hatpito — 0,9-1,1 mr-exs. Ha 100 1 rpyHTY.
[pyHTOBMIT PO3UMH HEHTpanbHUI abo ciabkomyxHuit, i3 pH 7,0-7,2 Ha rimOuni

50 em i o0 7,5-7,8 na rimbuni 100 cm [39, 49, 63, 254, 255].

2.3. MeToauka npoBeeHHsI MOJbOBUX J0CTiiB

Jlocmiyu 3 BUBYEHHS MPOIYKTUBHOCTI COPTIB TOPOXY MPOBOJIMIH BIIPOJOBXK
2019-2021 pokiB 3a CXeMOIO:
dakTop A — COpTH TOPOXY (CEPEAHBOI IPYIU CTUTIIOCTI):
1. Omnor
2. Cait
3. Monyc
®axrtop B — rycrora nociBy:
1. 0,9 muH. wT./ra (HOpMa BuciBY — 1,05 MITH. IT. HACIHUH Ha | Ta)
2. 1,2 mnn. it./ra (HopMa BuciBy — 1,39 MuH. miT. HaciHuH Ha | ra)
3. 1,5 muH. mit./ra (HopMma BuciBy — 1,75 MJTH. mIT. HACIHUH Ha 1 ra)
®daxkrop C — 06pobka mociBy BOJ010, OiompenaparaMu Ta MIKpOEIeMEHTaMH B
¢da3u BycOyTBOpEHHs Ta OyTOHI3aIi1:
1. Koutposns (06pobka mociy Bojoro mo 200 ji/ra)
2. bio-rens (1,5 1 npenapaty Ha 200 j1/ra BoaM)
3. Xemadit (1,5 n mpenapaty Ha 200 j1/ra Boiu)
4, Kommno3umis mikpoenementiB (B + Mo) (45 r 6opHoi kuciotu + 45 1
MOJ110/1IeHOBOKHUCIIOro amoH1t0 Ha 200 j1/ra Boan)
[TonepegnukoM ropoxy B Jociil Oysia MIIEHUIIs] 03UMMa Ha 3€pHO.
[IpoBeneHHsT TOJLOBOrO JOCHIY BKJIIOYANIO (EHOJOriyHI Ta OlOMETpUYHI
OCHOBHI Ta CYMYTHI CIOCTEPEXEHHs, (HITOCAaHITAPHUI MOHITOPUHT, BHUMIPIOBAHHS

OCBITJICHOCTI Ta 3a0yp’THEHOCTI MOCIBY 3a Bapiantamu nociiay [79, 80, 81, 82, 83].
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Bynu Bu3HaueH1 1aTH HACTAHHS Ta MPOXOKCHHSI OCHOBHUX (peHo(]a3 po3BUTKY
POCIIMH, TaKuUX SIK CXOJAH, BYCOYTBOPEHHs, OyTOHI3aIlis, IBITIHHS, HAJWB HACiHHS,
BOCKOBA CTHUTJIICTh 1 IOBHA CTUTJIICTh 3€pPHA.

[TonpoB1 jociigu Ta J1abopaTOpHI JOCTIIKEHHS TPOBOAWMIIMA 3TITHO 3
METOIMKaMH TIPOBEICHHS IMOJIHOBUX JIOCII/IIB Ta METOAUYHIUMH PEKOMCHIAIIISIMH JIJIsI
poOOTH B HEMOJIMBHUX yMOBax [79].

Hocnign Oynmu TPOBENEHI METOAOM PO3MICIUICHUX [IISHOK 3 YaCTKOBOIO
PEHIOMI3AIlI€I0, BIATIOBIIHO IO METOJIUKH TOJHLOBUX EKCIIEPUMEHTIB, 10 BHBYAIOTh
arpoOTEXHOJIOTIYHI MPUWOMHU BUPOIIYBaHHS CUIBCHKOTOCIOAAPCHKUX KyIbTyp. [lpu
IUTAaHYBaHHI Ta BWKOHAHHI JOCTIDKCHHS BUKOPUCTOBYBAJIM 3arajibHONPUUAHATI
METOAMYHI BKa3iBkH, mocionuku ta JJCTY 1SO 10012:2005 (puc. 2.11) [79, 80, 81,
82, 83].

Puc. 2.11. 3aranpHuii BUTJs1 qociiay Ha moii, 2019 pik
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Hocnig O6yB NmpoBeAeHW 3 YOTUPUKPATHOK MOBTOpHICTIO. [lociBHa miomia
JUISHKY — 72 M2, 061ikoBa — 50 M.

¥Yci ciocTepekeHHs MPOBOJIMIIN Ha BCIX BapiaHTaxX JIOCTITY Y IBOX HECYMDKHUX
MOBTOPEHHSIX.

Bonoricts rpynTy BuzHauanu 3rijiHo 3 JICTY 4362:2004 nist BiACTEKEHHS 3M1H
BMICTY BOJIOTU Ta Bojorosade3neueHocti pociuH [80], 1i BU3HAYAIU TEPMOCTATHO-
BaroBUM METOJIOM, a CyMapHE BOJOCIIOKMBAHHS TOPOXY IPOTITOM BETeTaIliifHOTO
nepioay po3paxoByBaId 3a METOJIOM BOJTHOT'O OajlaHCy (3a CIPOMIEHOI0 (POPMYII0L0):

B =0 + (Wh — WKk), (2.1.)

ne B — cymapHe BOIOCIOXMBaHHS 32 Iepio, M>/Ta;

O — armocdepHi onaau 3a nepiox, M%/ra ;

Wh — 3anac Bonoru B mapi rpyary 0-100 cM Ha moyaTok nepiony, M>/ra;
WK — 3anac Bonoru mapi rpynty 0-100 cM Hanpukinni nepiogy, M%/ra.
KoepiwieHT BOJOCTIOKHUBAHHS TOPOXY PO3PaXOBYBAIHU 32 (POPMYIIOKO:

KB =B/, (2.2)

ne KB — koe(iLlieHT BOIOCIIOKMBAHHS, M/T;
B — cymapHe BojiocIO>KMBaHHSI 3a Mepi0;] BereTaiiii, m/ra;
VY — ypoxalHiCcTh, T/Ta.

['ycroTy cTOsSTHHS pOCIMH BU3HauYanu Oe3mocepeqHhO Ha IUISHKAX y Tepiof
CXOMIB 1 mepes 30uMpaHHSIM BPOXKAIO, IUISAXOM IMIIPAXyHKY POCIHUH Yy DPSAKax IO
laroHanl JUISHKH.

JliHIHMI NpUpICT BU3HAYAIM HA 3aBYACHO 3aKPIIJICHUX POCIHWHAX Yy JBOX

HECYMDKHHUX MOBTOPEHHSX (puc. 2.12.).
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Puc. 2.12. BumiproBaHHs J1HIMHOTO IPUPOCTY POCIHMH TOPOXY 3a BaplaHTaMHu

nocininy, 2019 pix

[Tro11y TMCTKOBOT MOBEPXHI BU3HAYAIN METOIOM «BUCIYOKY, BAKOPUCTOBYIOUU

(hopmymy:

S=—", (2.3

N 2.
e S — miIoIa JUCTKIB, M%,

a — 3arajbHa Maca CUpUX JIMCTKIB, T;

b — maca cupux BHUCIYOK, T;

C — ILIOMIA BUCIYOK, M2,
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[1nom1y TUCTKIB TOCIIPKYBAHUX COPTIB FOPOXY, SIKI HAJIEKATh JI0 «BYCATOTO»
TUITY BU3HAYAIHN 32 METOANKOIO, po3pobieHoro Hemsenbchkum B. A. [169]. CyTb miei
METOJIUKH TIOJISITAE B PO3AUTEHOMY BU3HAYEHHI IO JUCTOBUX IIACTUHOK METOI0M
BHUCIYOK, Ta IUIOIII BYCIB, SIKI 32 MAcOI CTAHOBIATH 10 45-47% Bim Macu JTUCTOBUX
TUIACTMHOK 1 HACTYITHOI CyMHM ITUX 3Ha4eHsb [171].

Henzenschkuit B. A. 3anponoHyBaB BU3HAayaTH IUIONLY BYCIB IOETAIHO:
cnoyatky 3 1 pocnunu BiapizaoTs 10 ByciB, TOBKUHOIO 5 CM, 3aMIPIOIOTh iX 3arajibHy
HMIMPUHY 3 JOMOMOT OO JIIHIMKHY i BU3HAYAIOTh JIIaMeTp Ta cepeaHto Bary 1 Byca. [lotim
3a gopmynoro okpyxkHocti D x 3,14, (me D — miamerp omHOTO ByCa) BH3HAUYAIOTH
IEpUMETpP OJHOTO Byca 1 IIJITXOM MHOXKEHHS Ha TOBXKHUHY (5 CM) BU3HAYAIOTh TLJIOTLY
Byca (mwrtiaapa) [169, 171].

Jlauni, 3Haroum 1oy Ta Bary 1 Byca, BU3Ha4a€EMO Bary BCiX BYyCiB 1 pociauHH i
HUIIXOM TOAUTY pe3yJibTaTy Ha Bary 1 Byca (3 BiJOMOIO IUIOIIEI0 ) BU3HAYAEMO TIIONTY
BCIX BYCIB 3 1 pOCJIHMHH 1, IEPEMHOXKYIOUH ii HA TYCTOTY MOCIBY, OTPUMYEMO MMOKa3HUK
UIoNIi BYCiB 3 1 ra, CyMylouu SKu# 13 MOKa3HUKOM IUIOIII JTUCTKOBUX IJIACTUHOK 3 1
ra, OTpUMYEMO 3arajibHy IJION[y aCUMUISAIIAHOT MOBEepXHi HAa | ra Ta BH3HAYAEMO
1HIeKC acUMUIALIHHOT moBepxHi [169, 171].

Onucanuii MeTON € MAyXKe OBrOTEPMIHOBMM, IO BIUIMBAE HA TOYHICTH
BU3HAYEHHS TUIOLII aCUMUISILIAHOI MOBEPXH1, OCKUIBKH 32 Yac BU3HAYEHHS B1A10paHi
3pa3Kd 3HAYHO 3MEHIIYIOTh Bary BHACIHIJOK BTpayaHHS BOJIOTH, IO HPUBOAE [0
HIBEIIFOBaHHS TOKa3HUKIB MK JIOCTI[PKyBaHUMM BapiaHTaMH, 1 TOMY METOJ
Henzenbcbkoro B. A., Ha Hally 1yMKY, MOXHa 3aCTOCOBYBATH ITPH HEBEJIUKOMY 00Cs31
JOCTIPKYBaHMX 3pa3KiB, 1 B IbOMY BHMAJKy BIH € TOYHHUA Ta JOCTOBIPHHII.
Onuparoyuch Ha 11€, MU BU3HAYAJIM TaKOXK 1 3aTaJIbHY Macy aCUMUIAIIITHOrO anapary
POCIIMH (CYMYIOYHM Macy JIMCTKOBHMX IUIACTMHOK 1 BYCIB), fIKa SKICHO, a, Ha JYMKY
JeSIKUX aBTOPIB, 1 OUIBII CYTTEBO XapaKTepU3ye (BHACIIIOK PI3HOI TOBIIMHM JIUCTKIB,
a, OT’Ke, 1 BMICTY B HIM aCUMUISILIIHHOI MapeHXIMU) MOTeHI1albHy (POTOCUHTETUYHY
CIPOMOXKHICTh POCIIMH TOPOXY BYCaTOrO THUILY.

Yucty npoayKTUBHICTh (DOTOCUHTE3Y BU3Hayainu 3a gopmyinoro Kinna, Becra,

bpurca:
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2(81 B Bz)
(J1, +JI,)x T °

Dy, = (2.4.)

ne @. o p. — YMCTA TIPOAYKTUBHICTE (POTOCHHTESY, I/M?;

B ;1B ;- cyxa maca pociuH 3 1M? mociBy Ha IOYaTKy # y KiHIII 00IiKOBOIO
IPOMIKKY 4acy, I/M?;

JI; i JI; — moma nmceTkiB Ha 1M2, Ha MOYATKy M y KiHIi 0OJIKOBOrO IIPOMIXKKY

gacy, M2,

T — gncno 116 Mixk 3aMipamH.

Po3paxyHok (OTOCMHTETHUHOrO MOTEHIIATY BU3HAYAIH 32 (HOPMYIIOIO:

(-Hl + -Hz)nl + (-Hz + Hs)nz + '“(anl + -Hn )nn
2

DIl =

(25

e ®I1 — GOTOCUHTETHYHUIA TOTEHIIal, M%/Ta 3a 100Y;
Ji, JIp, JI3 .. JI;, — mjoma JgucTKiB Ha 1 ra mociBy y BIJINOBIJHI CTPOKHU
BU3HAUYCHHS, M2/Ta;

Ny Ny .... Ny — KUIBKICTH A0 MK IBOMA BiAIIOBIIHUMH BU3HAYCHHSIMH.

3aranbHy OpOAyKTHBHICTE (poTocuuTesy (/M2 3a 100y) BU3HAYAIIHM 32 PI3HHUIEIO
B KIJTbKOCT1 HAKOMIMYEHOI CyX0i HaJA3eMHOI O10MacH B KiHIIl JOCTIKYBAHOTO MEPI0Ty
(moyaToK LBITIHHS) Ta HA MOYATKy BycOyTBOpeHHs. OiepKaHuid pe3yabTaT po3aUIsuiu
Ha KUIbKICTBH 110 nociimkyBaHoro nepioay (20 mio).

Macy KOpeHEBOi CUCTEMHU TOpOXY BHU3HAYaJIM LUISIXOM BiIOOpY IPYHTOBUX
MOHOMITIB 60x40x10 cM 13 mOoJaIbIIMM BIAMUBAaHHAM KOPIHHS Ha CUTaXx 13 IIaMETPOM
otBopiB 0,25 mm. IIOBTOpHICTE BU3HAUEHHS ABOPa30Ba. Po3komyBaHHs IPOBOJMIMN HA
rmouny 0-60 cM. AHaNOTTYHIM CTIOCOOOM MPOBOAMIIN BiOip 3pa3KiB 3a BapiaHTaAMHU
JOCIITY Y ABOPA30Biil MOBTOPHOCTI ISl BU3HAYEHHS KITBKOCTI Ta MacH OyIb0aIiok
azordikcyrounx OakTepiit [79].

VY ¢azi BC Ha mociaigaux OIISHKAX BiAOMpaAIM MOACIBHI CHOIMM JUIS aHATI3y

CTPYKTYypH Bpoxaro [79].
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30upaHHsT BpOXKar0 Ta HOro OOJIK MPOBOAWIN y (ha3i MOBHOI CTUTIIOCTI 3epHA
METOJIOM 3Ba)KyBaHHS, BUKOPUCTOBYIOUM KOMOaitH «Sampo-130».

Jlani BpokaiiHOCTI OyJv MPUBEIEHI 10 CTaHAApTHOI Bosorocti HaciHHS 14%.
PesynbraTu Oynu 00Opo0IieHi qucnepciiiHiuM aHaitizom 3a gornomoroto [TIEOM [223].

Po3paxyHOK €KOHOMIYHOI €(EeKTHBHOCTI BHPOINYBAaHHSI TOPOXY Ha 3EPHO
3I1MCHIOBABCS 3a BIJAMOBIIHOK METOJWKO, 3TiAHO 13 3arajJbHUMH BUPOOHHUUYUMU
HOpMaMH i 3 OOJIIKOM YCIX BUTpAT, MPSIMUX 1 HAKJIAJHUX BUAATKIB 32 HAIBHUMH Ha
01.01.2024 p. posuinkamu [85].

Eneprernuny epexkTUBHICTh BH3HAUaM 32 METOJUKOI0 €HEPreTHUYHOI OI[IHKHU

TEXHOJIOT'11 BUPOIIYBaHHS POCIIHH (32 MenBenoBcbkum) [79].

2.4. XapakTepUCTHKA JOCJTIIKYBAaHUX COPTIB ropoxy, OionmpenapartiB Ta

KOMIIO3HUIIiI MiKpOeJieMeHTiB

VY mocnimKeHHIX BUKOPHUCTOBYBalKcCsA copTH ropoxy: Omiot, CBiT Ta Moxayc,
aKi BHeceHl 10 Jlep’KaBHOTO peecTpy COPTIB YKpaiHM Ta PEKOMEHIOBaHI s
BUPOIIYBaHHA B yMOBax Ykpainu [70, 71].

OmIoT — HaIiBKapJIUKOBUH COPT TOPOXY, IO HANEKHUTH 10 OE3JIMCTOUYKOBOTO
tuny. Moro opurinaropom € IHCTHTYT pocnuHEMITBA iMeHi B. 5. FOp’esa HAAH, a
no JlepaBHOro peecTpy cOpTiB pocivuH Ykpainu BiH motpanuB y 2008 porii.
Bereramiiinuii  nepiog  ckiamgae  79-85  ngHIB, COPT  JAEMOHCTPYE  BHCOKY
nocyxocTiiikicte. CTe610 3BHuaiiHe, BUCOTa POCIUH Bapitoe Big 55 mo 75 cm. KBiTku
0111, po3TaIoBaHi 1Mo /1Bl Ha KBITKOHD)KKaX. boOU MaroTh JIyIMIMIBHUAM THII, CEPETHHOTO
PO3Mipy 3 TYIIOIO BEPXIBKOIO, 3 KUIBKICTIO HACIHHS BiJ 5 10 7'y 6061 [70, 71].

Hacinns copry Ominor Mae 6J1110-pOKeBUN KOJIIp, OKPYIIIO-3/1aBieHy GopMy 1
rnaaky nosepxHio. Maca 1000 HaciHuH konuBaeTbest Mixk 260 1 280 1, BmicT Oinika —
20-22%. CepenHsi BpOKaMHICTh IIOTO COPTY jaocsarae 45 1/ra, ToAl sIKk MakCUMalibHa
3apeecTpoBaHa BPOXKANWHICTh CTaHOBUTH 5,49 1/ra. COpPT TaKOXX Ma€ BUCOKY CTIMKICTh
70 BWIATAHHS, IO JO03BOJISIE TPOBOAUTH mpsme komOaiinyBanns [/0, 71].
PexomennoBana Hopma BuciBy 1,0-1,3 MiH/Ta CXOXHMX HACIHUH 3aJICKHO Bl 30HU
BUPOIIYBaHS.
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CBiT — copT, 3asBieHuil CeleKiiitHO-TeHETUYHUM 1HCTUTYTOM Y KpaiHChKO1
akaneMii arpapaux Hayk Ta Cenekiiiinoro craniieto ['opaa Ctpena. Bin 6yB BHeceHnmi
1o [lep>xaBHOTO peecTpy copTiB pociauH Ykpaiau B 2006 poili Ta OTpUMaHUI METOIOM
IHIMBiIyaIbHOIO 1000pY 3 riopuaHoi KomOiHarii [70, 71].

Hacinuga uporo copry mae chepuuny ¢dopmy Ta KOBTHH Koiip. Pociunu
HU3BKOpOCH, 0e3 aHToImiaHoBOro 3abapmieHHs Ta (aciamii. Ctebi0 cepeaHboi
JOBXKMHU MA€ BEJIUKY KUIbKICTh BY3JIIB. JIMCTKH MOMIpHO-3€J1€H1, BTOPUHHI JTUCTOUYKH
BiACYTHI. [IpunucTku 1o06pe po3BUHEHI, CEPEAHBOT0 PO3MIPY, 3 BOCKOBUM HAJIbOTOM.
L[BiTiHHS BiAOYBa€THCS Mi3HO, HA OJHOMY BY3J11 MOKe OyTH 710 IBOX OLTHX KBITOK. b1
MOMIPHO-3€JIEHOTO0 KOJIbOPY, JTOBTUM, BY3bKHH, 3 3arOCTPEHOIO0 BEPXiBKOIO, MICTHUTH
Bim 6 1o 7 HacinuH (MakcumyM 8). Maca 1000 nacinuH Bapitoe mixk 230 1 245 1, a
BHCOTa MPUKPITUIEHHS HIDKHBOro 000y — 35-50 cm. Lleit copT € cepeaHbOCTUTIIHM,
IHTEHCUBHOI'O THITYy, 1 TIIXOAUTH JUIsi MEeXaHi3oBaHOro 30upanns. Hopma BuciBy
cranoBuTh 1,1-1,4 MitH/ra cxoxux HacinuH [70, 71].

ATpOTeXHIUHI 3aX0AM BIAMOBIIAIOTH 3arajbHONPUUHATUM HOPMAaM JUIsl JaHOI
30HHM. CMaKOBI SIKOCT1 Ta PO3BAPIOBAHICTh HACIHHS JI00p1, BMICT OlJIKa CTAaHOBUTH 23,2-
24,1%. CopT BUCOKOBpOXAHUMN: 32 TaHUMHU AEPKABHUX COPTOJOCIIIHUX CTaHIIIM,
CepeHs BPOXKAWHICTh 32 POKM BUNPOOYyBaHb jaocsaria 3,58 T/ra, a MakcMMalbHA —
5,8 1/ra. PekoMeHayeThes a1t BupolyBanHs B 30HaX [Tomices ta Creny [70, 71]

Monyc — copT, peKOMEHJOBaHUH JIJIs1 BAPOIIYBAHHS B YCIX KIIIMATHYHUX 30HAX,
INPU3HAYCHUH SIK IS TPOJOBOJIBYMX, TaK 1 JUIsi KOpMOBHUX mieH. Ile iHTeHCHUBHMIA
COPT, KM MiIXOAUTH [UIs PAMOro KoMOaiitHyBaHHs. Foro opurinatopoM € IncTuTyT
pocnuuHunTBa iM. B. 5. FOp’eBa HAAH. Mojayc — HamiBkapJIMKOBUHM COpT, BUCOTA
pociuH Bapiroe Big 75 m1o 100 cm. KBiTku Ou1i, Ha KBITKOHIKKAX X MOXKe OyTH Bif 2
10 3. bi6 ipsiMuid, JTyIUILHOTO TUITY, 3 TYTIOK BEPXIBKOIO, MICTUTh Bif 4 /10 5 HACIHUH
(maxkcumywm 7). Haciaas copty Mojayc Mae okpyrity hopmy, poxKEBHIM KOMIp 1 YOpHUMA
HaciHHeBUW pyOuuk. CopT BiA3HAYA€THCS CTIHMKICTIO A0 BuiAraHHs (8 OaiiB) Ta
ocunaHHs (8 6aniB). Bin neMoHcTpye CTIMKICTh 10 dy3apiosy (7 6aniB), centopiosy (7
6aniB), ackoxitozy (7 OamiB), aHTpakHo3y 0000Bux (7 OaimiB), ipxi (7 OaiiB),
OopornrarcToi pocu (7 OamiB) 1 pU30KTOHIO3HOI THWII KopeHiB (7 Gamie) [70, 71].

Hopwma BuciBy cranoButs 1,1-1,4 MitH/Ta CX0KUX HACIHHH.
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Jliis aBopa3oBoi 00poOKU MOCiBY TOPOXyY y (ha3u ByCOyTBOPEHHs Ta OyTOHI3alii
BUKOPUCTOBYBAJIM BITUHM3HSHI Mpenapatu bio-rens Ta Xemadit kom6i mo3oro 1,5 n/ra,
PEKOMEHIOBAaHOI BUPOOHHUKAMH, 1 KOMIIO3UIIIEI0 MIKpOeJieMeHTiB (60p + MomibaeH),
3 MacoBOIO YacTKOIO 45 T OOpHOI KUCIOTU Ta 45 T MOJIOAEHOBOKUCIOTO aMOHIIO B
po3paxyHKy Ha | ra mociBy 3a JOIOMOTOIO €JIEKTPUIHOIO0 PAHIIEBOI'0 ONMPHUCKYBaya,
SIKUH 3T1IHO 3 TEXHIYHOIO XapaKTEPUCTUKOIO 3a0e31euy€e MOCTIMHUN THCK B CUCTEMI 1
piBHOMIpHY 00pOOKY MOCIBY IpenaparaMu (moaatok M.5).

OcHoBHa niroya peduoBrHa 610/100puBa bio-renb: a30T, aMIHOKUCIIOTH, TPEOHIH,
okcup hocdopy, OKCHIT KalTis, MapraHellb, IIMHK, MOJIIOICH, MijIb, IIMHK, KOOABT.

Konnenrpariss 1iro4oi pedoBHHH: aMIiHOKHCIOTH (TJIIIWH, JI3HWH, JICHIMH,
TPEOHIH) — 3arajbHui BMicT He HIbk4e 0,7%; opraHiuHi MakpoeideMeHTH (Ha CyXy
pedoBuny, %): N — 2,5; P,Os — 0,30; K20 — 0,05; opraHiuHi MiKpoelIeMeHTH (MI/KT):
Mn - 10,6-16,0; Zn - 0,77-1,20; Mo — 0,20-0,30; Cu — 0,45-0,70; B — 0,45-0,70; Co —
0,53-0,80; canpodiTHi MiKpOOpraHi3MU HHA OCHOBI MPUPOAHOI OPraHIYHOT CUPOBHHH.

[IpenapatuBHa Qopma: po3umH. OpraHiuHe AOOPUBO 13 CTUMYIIOIOYUM
eeKkToM, sIKe 37aTHE MABHIIUTH BpoxaitHocTh Ha 8-30% [259]. PexomenmoBaHa
JIBOKpaTHa 00poOka mociBy B (a3su Bereramii Ta OyToHI3alii HOPMOIO
1,0-2,0 n/ra.

OcHoBHa Jir04Ya peyoBUHA Ipernapary 3 0103axucHuM edexrom Xenadit koMOi:
MIKPOEJIEMEHTH, 10HM O10r€HHHMX METalliB, KUCJI0Ta aMiHHA BUIbHA, TYMaTH, >KHPHI
KHUCJIOTH, €(pipu >XKUPHUX KHUCJIOT, MOJICaXapuiu, CTEPOITHITIIOKO3U/IU, BITaMiHH,
KHCIIOTa  3-1HIOJIJIONTOBA,  €mOpacCHHOMNI, 3€aTWH, KHCIIOTa  ajJbliHOBA,
riIpoKcuKOpruYHEeBa Kuciota [260].

KonnenTpartist 1ir040i pe4OBUHHU:

- MikpoerneMeHTH: MeHIe 20 /1, ioHu OioreHHuX MertamB, (Zn++, Cu++,
Mn++, Mg++, Ca++, Fe+++, Na+, K+) menme 1 r/71, KOMITJIEKC BIIbHUX aMIHOKHCIIOT
menie 20 1/, rymatu MeHie 40 /7, xxupHi kuciiotyd Menie 20 1/11, edipu KUPHUX
KUCIIOT MeHIe 1 r/7, moxicaxapuau MeHIie 5 /i1, cTepoiaHi rioko3uau mexie 0,1

r/n, Bitamiau (B1, B2, E, D, H, PP) menmie 0,1 /1,
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- ¢iroropmonun:  3-iHgoninykcycHa — kuciora  menme 0,1 r/m,
emiopaccunonig — mermre 0,05 1/, 3eariH, anbriHOBa KUCIOTA, T1APOKCUKOPUIHEBA
KHCIIOTA.

[IpenapatuBHa popma: pozuun. OONpUCKYBaHHS MOCIBY npenapaTroMm Xenadit
KOMO1 TPU3BOJIUTH J10 301IBIIIEHHS BPOXKaHOCTI 3epHOBUX KosocoBux Ha 0,3-0,4 1/ra,
a COHsAIHUKY Ta pinaky — Ha 0,2-0,3 1/ra i 6inbme [260]. PekoMmengoBana 1Bopa3oBa
00poOka mociBy B ¢azu Bereraiii Ta 0yronizaiii Hopmoro 1,0-2,0 i/ra.

bop € He3aMIHHUM €1eMEHTOM MIHEPAJIbHOTO XKUBJIEHHS POCIIHH, OCKUIBKU BCl
iX TKaHUHU MICTATH 00p. BMicT OOpy Bapitoe 3ai1exHO BiJl BUAY POCIUH 1 IPYHTOBO-
KJIIMaTUYHUX ymoB. Hampukiaza, y cyxiii Macl 3epHOBUX KYJbTyp OOp MICTUTHCS B
KiTbKOCTI 1-3 Mr Ha 1 KT, TOAl AK Y TUCTAX cOHSMHUKY — 50-60 mr, a B 6060BUX — 30-
60 mr Ha 1 kr cyxoi 6iomacu [49, 98].

HenocratHsa KibKICTh OOPY 3aTpUMy€E CUHTE3 OUIKIB 1 HYKJIETHOBUX KHCJIOT, &
TaKOXX BIIUBA€ HA OCMOTHUYHI IPOIIECH Ta Ti/paTalliio KoJjoiniB. bymno qoBeaeHo, 1o
OOp MO3UTHBHO BIIMBAE HA CTIMKICTh POCIIMH JI0 TTIOCYXH Ta COJI.

[Ipu pedimuri OOpy cHOCTEpIraeTbcsi 3HUKEHHS BMICTY  BITaMiHIB
(ackopOiHOBOT KMCIIOTH, TiaMiHy, pubodiaBiny) B muctkax [49, 98].

['opox MO3UTHBHO pearye Ha 3acCTOCYBaHHS OOpHHMX JOOPHUB, OCKUIBKH OOp
BOKJIMBUI JUIsl CUHTE3Y BYTJIEBOJIB, 110 € HEOOXITHUM IS HOPMAJIBHOTO CUMO103y
MK OyJIb00YKOBUMH OaKTepisiMU Ta pocMHO. Halikpanil pe3yapTaTu 10CsATratoThes
3a YMOBHU KOMOIHOBaHOTO BHECEHHSI OOpY 3 MONIOIEHOM, OCKUIBKH MOJIIOEH TaKOX
HEOOXI1THUH TS TIporieciB ¢ikcarrii MoJiekyisipHOro a3zoty [49, 98].

MoniGneHoBl n100pHBa BCe WIMPIIE BUKOPUCTOBYIOTHCS TPH BHUPOIIYBaHHI
0000BHX, OBOUEBHUX Ta IHIIUX KYJIbTYp. L{e 3yMOBIEHO CyTTEBUM BILTUBOM MOIOACHY
Ha a30THUN OOMIH POCJIMH, a30TPIKCYIOUUX OAKTEpii, a TAKOXK MEIKHUX BOJIOPOCTEH 1
rpubiB. MomibaeH Biirpae KIHOYOBY pojib Yy ¢ikcaiii MOJEKYyJISpHOro a3oTy
Oynb00ouYKOBUMHU OakTepisiMu B cHUMO0i031 3 0000BMMH pocinHamMu. BiH Takox €
AKTUBHOIO CKJIQJOBOIO YaCTHMHOIO (DEPMEHTIB, 110 OEpyTh y4acTb y BiJIHOBJIEHHI
HITpPaTiB [0 amiaKy, SKUH Yy TOJANbIIOMY BHUKOPUCTOBYETHCA ISl CHUHTE3Y
aAMIHOKHCTOT 1 OUIKiB. MomiOaeH 3MIHIOE CBOK BaJIEHTHICTh, O€pydHM ydacTb B

OKHMCHO-BITHOBHHX PEaKIIifX, 1 BAKOHYE BaXKJIUBY POJIb Y IEPEHECEHH] €JIEKTPOHIB Bij
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cyOCTparty, 1110 OKUCIIOETHCA (JIOHATOP EIEKTPOHIB) A0 PEUOBUHH, KA BITHOBIIOETHCS
(akmenaTop enekTpoHiB) [27, 49, 180].

['opox AeMOHCTpyE MO3UTHUBHY PEAKI[il0 Ha BUKOPUCTAHHS MOJIOIEHOBUX
NOOpUB, IO CIpHUsi€ MIABUIIECHHIO BPOXKAMHOCTI 3€JI€HOI MacH Ta 3€pHa ropoxy, a
TaKOX 30UIBIIEHHIO B HbOMY BMICTY MpOTEiHy. 3B’sI3yBaHHA aTMOC(EpPHOro a3zoTy
Oynb00YKOBUMH OakTepisiMU B CUMO1031 3 pOCIWHAMHM MiJIBUINY€EThCSA. OOpobIeHnit
MOJTIOICHOM TOPOX 3aJIMIIAE B IPYHTI1 O1JIbIIIE KOPEHEBUX 3JIMIIKIB 1 3B’ 13aHOT'O a30TY,

110 TO3UTUBHO BIUIMBAE HA POIIOYICTh I'PYHTIB 1 BpOXKANHICTh HACTYIHUX 32 TOPOXOM

KkynbTyp [49, 174, 177, 180].

2.5. ArpoTrexHika npoBeieHHs J0CTiLy

VY nmocnikeHHI BUKOPHCTOBYBAJlacs arpoTexHiKa, fKa € MPUUHATOI0 s
BUPOIIYBAaHHS TOPOXY Ha 3€pHO B CTENOBIM 30HI YKpaiHM 3 J0JaBaHHSAM
nocaimkyBanux dakropis [49, 180, 199, 201, 202].

Sk mormepeHUK BUKOPUCTOBYBAIACs O3MMa IIICHHUIIS, BUPOIYBaHA Ha 3€PHO.
[Ticns 300py Bpokaro MONEpeAHUKA MPOBOJIMIM JIYHIEHHS CTEpHI 3a JOMNOMOIOI0
muckoBux Oopin BJIH-2,4 y naBox HampsiMkax, 3 TepepBaMu MiK 00poOkaMu
tpuBaiictio 10-12 muiB. Jlami BHOcWU a30THO-PocdhopHi q00pHBa BIAMOBIAHO A0
excrepuMeHTanbHOoi cxemu (NaoPso). [ToTiM mpoBoaunu opanky miayrom [TJIH-5-35 3
O0opoHor0 Ha TMHOMHY 24-26 cM. BoceHu, micns BUNagaHHS JOIIIB, 3MIMCHIOBAIOCS
BUPIBHIOBaHHA Toyis 3a nonomororo KymabrtuBatopa KIIC-4 na rmmbuny 8-10 cwm.
Hagecni npoBoamiu panHe 60pOHYBaHHS, KOJIH IPYHT JOCATAB ONTUMAJILHOTO CTaHYy.
[lepeanociBHa KysiabTUBaIis (TTMOMHOIO 6-8 CM) BUKOHYBajacsi B JieHb nociy. CiBba
COPTIB rOpoXYy, 10 JOCIIKYBaJIUCH, 3A1CHIOBanacs ciBayikorw C3-3,6, 3 BHECEHHAM
P10, micist 94oro mpoBOAWIIM KOTKYBaHHS KiJIbY4acCTO-IIITOPOBUMH KOTKaMu (J10J1aTOK
M.9).

BrponoBxk BereraimiitHoOro nepiogay ropoxy mpoBojuiiacsa oOpoOKa MOCIBY st
O00poTbOM 31 WIKIJHUKAMH, TAKUMHU SIK TONEnuus 1 Opyxyc, 3a JOMOMOTrOI0
obompuckyBaua OII-2000, 3actocoBytoun mnpemapat Jlenmc y wHopmi 0,3 n/ra 3

BUTpPATOI0 pobovoi pigman 200 n/ra [183].
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Jlist koHTponto 3a Oyp’sHaMH BUKOPHUCTOBYBAJIM SK JIOCXOJOBE, TaK 1
MICISICXO/I0BE OOpPOHYBaHHS CepelHIMH OOpOHaMHM, SIKe, 3a3BUYail, HE TapaHTYE
MOBHOTI'0 3HMIIICHHS Oyp’sIHIB, TOMY MPU BUCOTI pociivH 12-15 cM npoBouiu oOpoodKy
nociBy repOinuaom basarpan (pekoMenaoBana HopMa — 31/ra) [259, 260].

O6poOky mociBy Oionpenapatamu bio-renr Ta XemadgiT npoBOAWIH 3
JOTIOMOT'OK0 PAHIIEBOrO €JIEKTPUYHOr0 OMNPHUCKYBaya, KM Ma€ MOCTIMHUN THCK 1
3a0e3nedye pIBHOMIPHUI PO3MMI PO3YMHY 3a BapiaHTamu gociigy. OOdik ypoxkaro
OpoBOAWIM KoMOaliHOM «Sampo-130» mpu MOBHIA CTUIJIOCTI HACIHHA TOPOXY 3

BosoricTio 14% 3riguo 3 JICTY 4524:2006.

BucHoBkuM 10 po3ainy 2
1. JocnimkeHHs: IpoAyKTUBHOCTI copTiB ropoxy (Ominot, Cit, Moayc) 3a pi3HUX
I'YCTOT IOCIBY Ta IMO3aKOpeHEBUX 00poOok Oiompemapatamu (bio-rens, Xemadir) i
KOMITO3UIIIEF0 MiKpoerneMeHTIiB (0op Ta Moo ieH ) mpoBowucs mpotsirom 2019-2021
poKiB Ha jgochigHomMy moji XepcoHcbkoro JIAEY, posramoBanomy B 30H1
pusukoBaHoro 3emsepoocTsa [liBaennoro Crery, e nepeBakatoTh TEMHO-KAIITaHOBI
I'PYHTHU 3 HEAOCTATHIM MPUPOJHUM BMICTOM MOKMBHHUX PEUOBHH Ta MIKPOEJIEMEHTIB
(3okpema Oopy Ta MOJiOAEHY).
2. ATpOTEXHOJIOrisl BUPOIIYBaHHS BKJIIOYaia CTaHAAPTHI JJI1 PErioHy NpUHOMH
MiATOTOBKU TPYHTY MICJIsI O3UMO1 MIIIEHUI[, BHECEHHS] OCHOBHUX Ta MEPEIIOCIBHUX
n00puB, CiBOY 3 PI3HOIO I'YCTOTORO, 3aXHCT BIJ IIIKITHUKIB Ta OYyp'sHIB.
3. Mereoposioriudi yMOBU B POKHM JOCIHIKCHb Majid TEBHI BIIMIHHOCTI 3a
3BOJIOKCHHSIM, MPOTE 3arajioM OyluW B MeXax, L0 JIO3BOJWIM OTPUMATH BpoxKai
ropoxy, NPUJATHI JJ aHaI3y BIUIUBY JOCTIKYBAaHUX (PAKTOPIB HA MPOTYKTUBHICTD
KYJbTYpU B KOHTEKCT1 3MIHU KJIIIMATUYHUX Ta IpyHTOBUX yMOB IliBnennoro Crey.
4, 3acTocoBaHa KOMIUIEKCHA METO/IMKA MOJIbOBUX JIOCIIIKEHb 103BOJIMIA OL[IHUTH
arpOHOMIYHY €(EKTHUBHICTh PI3HUX COPTOBHUX OCOOJMBOCTEH, T'YCTOTH MOCIBY Ta
3aCTOCYBaHHsI OlompemnapaTiB 1 MIKPOEIEMEHTIB JJIsl ONTHUMI3alii BHUPOILYBAaHHS

ropoxy 3a 3MIiHH KJIIMaTy Ta I'pyHTIB TUNIOBUX AJis 30HU [liBgennoro Cremy.
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PO3/ILI 3
BILIUB BIOIPEITAPATIB TA KOMITO3UIIi MIKPOEJIEMEHTIB
HA PICT I PO3BUTOK COPTIB I'OPOXY 3A PI3HOI 'YCTOTH
ATPOIIEHO3Y

3.1 BB pociigxkyBanux ¢GpakTopiB Ha picT Ta po3BMTOK BereTaTHBHHUX

OpPraHiB COPTiB ropoxy

JocmikeHHst  QakTopiB  BIUIMBY  QHTPONOICHHOTO  TOXO/DKCHHS — Ha
MPOJYKTUBHICTh TOPOXY JO3BOJISIOTH MiA10paTi HAUOLIBII a1aTOBAaH1 10 YMOB «30HU
PU3UKOBAHOTO 3eMJIEPOOCTBAY» TPYIH COPTIB — IJIACTHYHUX 1 BUCOKOMPOAYKTUBHUX, 3
HACIHHSM BHUCOKOi SKOCTI. Takoi ® IyMKH AOTPUMYIOTHCS 0Oarato JTOCIHIiTHUKIB:
3okpema ABpamenko C. B. [15], IManamapuyk B. 1. [179], Angpymko M. O.,
JIuxousop B. B. [24], Bacunenko A. O. [44], 'amatonoBa B. B., Anmamiosa B. C. [48,
49], dinyp 1. M. [73], Ciukap B. 1. [208, 211], XyxunaeB I. 1. [225] Ta iami. Ha qymky
Cyxosoi I'. 1., TpuBamicte okpemux (eHodas po3BUTKY POCIHMH 1 BEreTamiiHOro
nepioy B3araji € OJHUM 13 OCHOBHUX KpPUTEPIiB MPOTHO3Y YPOxKaUHOCTI ropoxy [216].

Ha tpuBanicte Mixk(a3zHux mnepioaiB ropoxy BILUIUBAIOTH MiHEpaJIbHI JOOPHUBA,
IHOKYJIALSL HACIHHS, OIOJIOTIYHI MpenapaTtH, PeryisiTopu poCTy, MIKPOEIEMEHTH,
IJIOIA KUBJICHHS, NOroaHi ¢aktopu, npo mo 3a3HadaioTh Koctina T. I1. [141],
Anapymko M. O. [20, 21, 22, 23, 24, 25], I'amatronoBa B. B. [48], KyiikoB O. I,
Jlaryrenko K. B. [87], ITnothikoB B. B. [195], Uunuuk O. C. [230], Bka3yrouu Ha
psIMY 3aJIEKHICTh BETETAI[IHHOTO TIEePioly W YPOKAWHOCTI TOPOXY: YUM TPUBATIIIHIA
BEreTallliHUN Mepioj, TUM BHILA MPOAYKTUBHICTh POCIUH, OCKUIBKH 1€ MPU3BOJIUTH
710 MOOBKEHHSI 4aCy aKTUBHOI aCUMUISALII].

JlaH1 ipo TepMiH HacTaHHs OCHOBHUX (eHOo(da3 HaBeneH1 B qogaTkax A ta b.

Amnamiz tabmumi 3.1. (mogatox H.1.) mo3Bosisie KOHCTaTyBaTH, 110 TPUBATICTh
nepioay BiJ CIBOM JI0 CXOMAIB y CEpPEAHbOMY 3a POKH JOCHIIKEHb Oyla B MeXax
10-12 116 1 Hacammepe; HE3HAYHOIO MIPOIO 3aJIeXkKalia Bijl COPTY: B COPTY Moayc cxoau

3 siBistaucs Ha 10 100y micis ciBou, B Omora — Ha 11 100y, a y CBita — Ha 12 100y.
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I[le Mu mMOB’S3yeEMO 3 TEHETUYHUMHU Ta (Di310JIOTTYHIUMH OCOOJMBOCTIMHU
KOKHOTO 13 COPTIB: BIAHOIIEHHS MPOPOCTKIB JO TEMIIEPATypH TPYHTY, IIBHUIAKOCTI
MOTJIMHAHHS BOAM HACIHHSM, OCOOJIMBOCTSMH POCTOBHX IIPOIECIB HA TMOYATKY
OHTOT'€HE3Y, IIBUKICTIO T1IPOITI3y KPOXMaI0 B HACIHHI MMiJT Ti€r0 PepMEeHTy amiiasu
TOIIIO.

Astopu Aunapymko M. O. [23], Ineenko O. B. [93] Bka3yloTh, IO B iXHIX
nociinax cxoau 3’sBisuincsa Ha 7-10-14-20 noOy, mo 3anexkano Bi TeMIeparypu i
HE3HAYHOIO MIPOIO BiJl COPTY.

[Tepioa «cxonu—ByCOYTBOpPEHHs» (Tally>)KeHHsI cTeOsa) MaB TpuBaiicth 11-13
116 1 OyB He3HauHO noBuui y copty Omor (13 a16) mpotu 11 116 y copty CBiT, a
copt Moxayc 3aiiMaB TIPOMiIXKHE TOJOKEHHS 3 TepMiHOM 12 mi6. 3HauyHO OijibIe
3aliexana Bl JIOCHKYBaHUX (DaKTOpiB TPUBANICTh MDK(a3HOro mnepiony
«BYCOYTBOpPEHHS—OYTOHI3aIlIs1», HA Ky BIUIMBAJIM BXKE BCl JOCHIKYBaH1 (akTopH,
sKa 3a BapiaHTaMM 3MiHIOBaJIacs B Mexkax 24-35 mi0.

BrmnuB  copry Ha MDKGa3HHM mepioJy «BYCOYTBOPEHHS—OYTOHI3aIlis»
crocTepiraBcs HacaMIepe/1 Ha pi3HUX T'YCTOTax MOCIBY 11X 00poOkax. Y KOHTPOIBHUX
BapianTax (00poOKa IOCIBY BOOI0) P MaKCUMalIbHOMY 3aryiieHHi (1,5 Mian/ra) nei
noka3Huk OyB y copty Omior Ha piBH1 25 110, y Moayca — 24 ni0, 1 B copty CBitT — 28
110, a mpu MiHiMansHOMY (0,9 MitH/Ta) BiamoBiaHO 301bIyBaBes 10 31, 30, Ta 34 i,
TOOTO p13HULA cKiagana 3-4 1o0u. [HII1 aBTOPH TaKOXK BKA3YIOTh Ha TaKy 3aJI€KHICTh
[8, 48, 148].

O6poOka mociBy MiKpoeleMeHTaMU W OiompernapaTaMi 3HAYHO BILIMBaIAa Ha
el Mikdasnuii nepion. O6pobka mociBy 60pom 1 MomibIeHOM 301IbIIyBajia MOro
TPUBAJIICTh B CEPEIHHOMY Ha 3 100M, 10 30iraerbCs 3 JaHUMU JOCHTIIKCHB
Anmamiosoi B. C. i 'amaronoBoi B. B. [49] ta inmmx aBropis [68, 93, 98]. Xenadit
TaKOX IIPH BIJMOBITHOMY 3aCTOCYBaHHI1 301IbIITYBAB TPUBATICTh M1K(a3HOTO IEePioay
«BYCOYTBOPEHHSI—OYTOHI3aIlIs1» Y KpallluX BapiaHTax Ha 3 100u, a bio-renb HalOubIIe
BIUIMBAaB Ha €M MOKa3HUK, 30UIblyiound Horo Ha 4-5 ni0, 1o, ik OyAe BKa3aHO B

HACTYITHUX PO3]Liax, MiJBUILYBAJO ypoXKail 3epHAaropoxy Ha X BapiaHTax.
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VY nocnigax HaWMEHIITUM 3a TPUBATICTIO OyB Mi(ha3HUM nepiof] «OyTOHI3aIisA—
IBITIHHS» 1 3aJI©KHO BiJ JOCHIDKyBaHMX (akTopiB TpuBaB 6-10 110, a mig mi€ro
MIKpOEJIEMEHTIB Ta OiompenapariB 30UIblIyBaBcsS B cepeaHboMy Ha 2-3 nobu. Ha
TaKUi K€ TepMiH 30UIbLIyBaBCS LEHd MOKAa3HUK HA MiHIMalbHIA TyCTOTI MOCIBY
MOPIBHIHO 3 MAaKCUMAJILHOIO.

[Ipn npocnipkeHHl MDK(A3HOrO Mepiofy «IBITIHHSA—MOJOYHA CTHUIJICTh
HACIHHS» PI3HMI MIDK BapiaHTamMu Jociigy Oyna He3HauHow (1-2 mobu) mpu
3arajapHii Horo TpuBanocti 15-17 1106, ToMy 3aKOHOMIPHOCTI BIUIMBY AOCIIKYBAaHUX
(dbakTOpiB MU HE BCTAaHOBIIOBAJIH.

TpuBamictb MDK(pa3HOro mepiogy «MOJOYHA CTUIIICTh—IIOBHA CTHUIJICTh
HACIHHS» B JIOCHIA1 KoJuBayacs B iHTepBaii 12-15 ni0 1 He3HAYHOIO MipOFO 3ajieKasa
BiJl COPTY, 1HOJI1 BiJ] TYCTOTH, a 00po0OKa mociBy npemnapaTrom bio-rens 30unblTyBana i
B cepeHboMy Ha 2 106u. CyMyro4Hu TPUBAIICTh MIXK(a3HUX TMEPiOiB, MU BU3HAYATU

TepMiH (i10reHe3y ropoxy (BererauiiHuil nepioa) 3a BapiaHTaMu AOCTITY.

Tabnuys 3.1.
BnuinB OionpenapatiB Ta MiKpoeJleMeHTIB HA TPUBAJICTh MizK(a3HUX mepioaiB y

COpTiB ropoxy, 1id (cepeane 3a 2019-2021 pp.)

®axkrtop C CiB6a | Cxomu | byroni3 | LIgitinnas | Bereramiit | [Tmroc —
Bapiantu — . amisi — | — MoBHA HUU MIHYC J10
00pOOKH MOCIBY | cxoau | OyTOHI3 | IBITIHH | CTUTJIICT mepioa, | KOHTPOIIIO
ars P b 110
1 2 3 4 5 6 7

®dakTop A — copt Omior
dakTop B — rycrora mociBy — 1,5 min/ra

Bopma-koHTpoib 11 38 5 30 73 0
B + Mo 11 41 7 29 77 +4
bio-renp 11 42 8 31 81 +8
Xemnadir 11 30 7 29 76 +3
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IIpooosorcenns mabauyi 3.1.

rycrora nocisy — 1,2 min/ra
Bona-koHTpob 11 39 4 29 75 0
B + Mo 11 42 7 30 79 +4
bio-renn 11 43 8 32 83 +8
Xenadit 11 41 9 30 80 +5
rycrora nociBy — 0,9 min/ra
Bona-koHTpOIH 11 40 7 30 77 0
B + Mo 11 43 7 32 82 +5
bio-renb 11 45 I 32 84 +7
Xenadit 11 44 7 30 81 +4
Copt Monyc
rycrora nocipy — 1,5 mun/ra
Bona-koHTpOsb 10 36 7 28 71 0
B + Mo 10 38 9 30 77 +6
bio-rens 10 39 9 30 78 +7
Xemadir 10 39 8 30 77 +6
ryctora nociBy — 1,2 min/ra
Bona-koHTpoib 10 37 8 28 73 0
B + Mo 10 39 10 30 79 +6
bio-rens 10 41 10 31 80 +7
Xemadir 10 40 9 30 79 +6
rycrora nocipy — 0,9 min/ra
Bopga-koHTpOb 10 39 9 27 75 0
B + Mo 10 41 10 29 80 +5
bio-renp 10 43 10 30 83 +8
Xenadit 10 42 9 29 80 +5
Copt CsiT
rycrora nocisy — 1,5 mun/ra
Bona-koHTpOIIH 12 39 6 28 73 0
B + Mo 12 42 6 31 79 +6
bio-renb 12 42 7 31 80 +7
Xenadit 12 41 7 29 77 +4
rycrora nocisy — 1,2 min/ra
Bona-koHTpOIIH 12 40 6 29 75 0
B + Mo 12 44 6 32 82 +7
bio-renb 12 44 7 32 83 +8
Xenadit 12 44 7 30 79 +4
rycrora nocipy — 0,9 min/ra
Bona-koHTpob 12 42 6 30 78 0
B + Mo 12 45 7 32 84 +6
bio-renb 12 46 7 33 86 +8
Xenadit 12 45 7 32 84 +6
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JlaHi, 110 cBi9aTh PO BIUTUB Oi0MpenapariB, a TAKOK CyMIIIl MIKPOESIEMEHTIB
Ha TPUBAIICTh MDK(}A3HUX 1 BETETAlIMHOTO TEPIONiB Yy PI3HUX COPTaX TOPOXY,
npezcTasicHi B Tadaui 3.2. [8, 131].

3rimHo 3 Tabimnero 3.2, HaWMEHIIMK BIUIMB Ha TPUBAIICTh BEreTallliHOTO
nepioay B aociipkyBaHux coptiB Omior, Moayc ta CBiT MaB reHeTUYHUM (akTop.
VYei i copTH BIIHOCATBCS 10 CEPEIHbOI TPy CTUTJIOCTI, Jie BereTaliiHui mepios
ctaHoBuTh /0-80 110 3a ogHaKOBUX YMOB BUpollyBanHa. Hanpukinan, npu rycroti 1,2
MJIH POCJIMH Ha TeKTap BereTaliiHui Mepioj 3a POKU JAOCTIIKEHb Y CEPEIHbOMY Y
KOHTPOJIBHOMY BapiaHTi jisg copty Omnor craHoBuB 75 110, mina copty Monpyc —
73 nobw, a B copty Csit — 75 ni6 [131].

3HayHO OUTBIIa TPUBATICTh BETETAIIMHOTO TMEPIONY JOcsTaniacs T'yCTOTOIO
CTOSTHHSI POCIIMH: 31 3MEHIIEHHM T'ycToTH 3 1,5 mma/ra 10 0,9 MH/ra 1iel mokasHuK
30UTBIITYBaBCS, 1110 TIOB’sI3aHO 31 30LIBIIICHHSM TUIOIII KUBIIEHHS. OKPEMUX POCIIMH, Ta,
BIJIMOB1THO, KPAIIIMMH YMOBaMH JIJIs MiHEPAJIbHOT'O JKMBJICHHS M BOJ103a0€3I1CUeHHS.

VY KOHTpOJBHUX BapiaHTaX JOCHIAYy TPUBAIICTh BEreTaliMHOrO Mepioay
30uIbITyBasiacs: st copty Ormutor 3 73 116 3a rycrotu 1,5 mun/ra 10 77 116 3a rycToTH
0,9 mnn/ra, omxe, Ha 4 100U, s copty Moayc — Ha 4 nobu Ta s copty CBIT — Ha
5 mi6. I'yctora mociBy TakKoXX 3HAYHO BIUIMBaja Ha iX 3a0yp’sSHEHICTb: IpuU
BUPOILYBaHHI 3a O0e3repOilMAHOI0 TEXHOJIOTIE€, y J0ciiax 3a0yp’sIHEHICTh
cranoBmwia 70 2% (1 Gan 3a 3araJbHOTPUIHSITOO IIKAJIOK) 3a TycToTH 1,5 MitH/Ta, 1
10 2,5% (2 6amm) pu 0,9 mitH/ra.

biompenapatu Ta MIKpOETEeMEHTH Mall HAaW3HAYHININN BIUTMB HA TPUBAJICTh
MiK(pa3HUX 1 BEreTamifHoro MepiojiB, HE3aJeXHO BiJI COPTY 1 T'YCTOTH TIOCIBY.
Buxopucranns bio-remo y ¢asi dopmyBaHHS ByciB 1 OyTOHI3aIlli MOI0BKYBaJIO
BereraniiHuii mepiogq Ha 7-8 710, Xenmadity — Ha 5-6 110, a KOMIO3MIIT
MIKPOEJIEMEHTIB — Ha 4-6 1110, 1110 CBIIYUTH PO IXHIO BUCOKY (P1310JI0TTYHY aKTUBHICTh
1 e()eKTHUBHICTb.

OTxe, pe3yabTaTu MOKa3yIOTh, 1110 3aCTOCYBaHHA 010100p1Ba 103BOJISIE CYTTEBO
30UTBLIMTH BEreTaliiHui nepioj, 1m0, B CBOK YEpry, MOKE MPU3BECTH O 3HAYHOI'O

HiABUIIEHHS MPOAYKTHUBHOCTI ropoxy coptiB Ominot, Moayc 1 CBIT, 10 € BaXJIMBUM
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KPOKOM y BHpIIIEHHI MHUTAaHHS 3a0e3medeHHs] OLTKOM POCIMHHOTO TMOXO/KCHHS B

ymoBax [liBgennoro Cremy.

Tabnuys 3.2.
Brnuiue OionpenapariB Ta MiKpoe/J1eMeHTIB Ha TPUBAJICTH BereTauiliHOro

nepioay copriB ropoxy, aioé (cepeane 3a 2019-2021 pp.)

daxrop B — ®axtop C —
r'yCcTOTa MOCIBY BapiaHTU 00POOKH MOCIBY
Boma-koutpons | B+Mo | Biorem | Xenadirt
®axrtop A — copt Omior
1,5 mnn/ra 73 75 81 76
1,2 mua/Tra 75 79 83 80
0,9 mun/ra 77 82 84 81
copT Moayc
1,5 mnn/ra 71 77 78 77
1,2 mnn/ra 73 79 80 79
0,9 mua/ra 75 80 83 80
copt Cait
1,5 man/ra 73 79 80 77
1,2 man/ra 75 82 83 79
0,9 man/ra 78 84 86 84

Binomo, 110 1715 monepeaHboi J1IarHOCTUKUA POCTY M PO3BUTKY POCIIHH, a TAKOXK
OPOTHO3YBaHHS IXHBOI MPOJYKTHUBHOCTI MPOBOMAATH CIIOCTEPENKEHHSI 32 OCHOBHUMU
MOKa3HUKAMHU, K1 MalOTh PI3HOTUIAHOBHM BIUTUB HA YPOXKAWHICTH KYJABTYp. Y TOPOXY
TaKUMHU TMOKa3HUKaMU €. BUCOTa POCIIUH, KUIBKICTh JINCTKIB, X Bara Ta IUIOIIA, Bara
Ha/13eMHOI 0l0MacH Ha MEBHUX €Tanax PO3BUTKY, Bara KOPEHEBOI CUCTEMH, a TaKOX
KUIBKICTh 1 Bara Oynb0O4YOK a3oT¢ikcyrounx OakTepid Ta iHIIL. 3a3BUyai, Il
napaMeTpH, sIKi BUMIPIOIOTbCA Il Yac BEr€TaTUBHOIO POCTY, ICTOTHO BIUIMBAIOTh HA
PICT 1 pO3BUTOK I€HEPATUBHUX OpPraHiB rOpPoXy. 3riJHO 13 TUIOBOIO METOAMKOIO [79]
BCl OIOMETpPHYHI BUMIPIOBAHHS MPOBOAWIMCS 3a BaplaHTaMH JOCIIY Yy JBOX
HECYMIKHMX MOBTOpPEHHSX Ha 10 monepenHbo BUOpPAHUX POCIMHAX Ta OOUHMCIIIOBAIH
CepellHl MOKA3HUKM ISl KOXKHOI POCIMHK a0 Juisl JECATH, 3aJIeKHO BIJI BUMOT

JIOCJTIJIKEHHS.
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Ha picT 1 po3BUTOK pOCIMH TOPOXY BIUIMBAIOTH YMCIEHHI (DaKTOPH, TaKi SK
TCHETHYHI OCOOJIMBOCTI  COpPTYy, IUIONIA OKWUBJICHHS, OCBITJICHICTH, aeparlis,
3a0€3MEUYEeHHS BOJIOTOI0 Ta MOXUBHUMHU PEUYOBHHAMH, a TAKOX BIUTMB MITYYHUX YH
IPUPOTHUX CTUMYJIATOPIB. HaltO1nbIl BUSHAYAIBHUMU € (DAKTOPH, K1 3HAXOAATHCS B
nedimuti. g [liBgennoro Creny 11e, HacamIiepes, BoJiora Ta MOXKHWBHI PEUOBUHU
IPYHTY.

Jesiki 3 pakTopiB MOXKYTh JISTU CUHEPTIYHO (TACUITIOI0YHM OJIUH OJIHOTO), TO/1
K 1HIIl MOXYTh OyTHM aHTaroHiCTamMH (MPUTHIYYIOUM B3aeMoAito). Tomy omgHuM 3
OCHOBHMX 3aBJaHb arpoOHOMIB € CTBOPEHHS YMOB, IO 3BOASATH 10 MIHIMYyMY
aHTaroHicTHyHUi BB (aktopis [79, 90].

Cepen OlOMETPHMYHUX TOKAa3HMKIB BHUCOTAa POCIUH 3aliMa€e KIIOUOBE MICIIE,
OCKIUJIbKM BOHA BIUIMBA€ Ha YMOBH OCBITJICHHS TIOCIBY, 1[0, B CBOIO YEPry, CYTTEBO
MO3HAYAETHCA HA TPOAYKTHBHOCTI (POTOCHMHTE3Y, aepallli pociuH, Ta3000MiHI Ta
TpaHCIHipallii, a TAKOX Ha 31aTHOCTI KOHKYpyBartu 3 Oyp’siHamu [49, 132, 202].

Byno BcTaHoBNIE€HO, 110 JIIHIMHUI NPUPICT Y TOPOXY B OCHOBHOMY 3aBEPIIYETHCS
i yac uBitiHHg pocaun [201, 202]. Jlani, M0 UTIOCTPYIOTh BIUIUB JOCHIIKYBaHUX
(dakropiB, npeactaniexi B Tabnuui 3.3 (qogarok H.1).

Amnaniz noka3HukiB 3 Tabmumi 3.3 (momatok H.1) cBimuuTh, 1m0 3a pOKHU
JOCIIJKEHb BHUCOTA POCIMH B YyCiX COPTIB Oyina OJU3bKOIO [0 3HAYEHb,
3a/ICKJIAPOBAHUX YCTAaHOBAMHU-OPHUTIHATOPAMHU, 30KpeMa [JIsi HHU3BKOPOCIUX Ta
HAIIBKAPIMKOBUX COPTIB B Mekax 65-70 cMm. Y KOHTpOJBHUX BapiaHTaX BHUCOTA
POCJIMH HE3HAYHO 3MIHIOBAIACS 3aJICKHO BiJl IOTOMHUX YMOB POKY.

[Io cTocyeThCcs BILUIMBY T'YCTOTH TOCIBY Ha BHUCOTY POCIHWH, CIOCTEpIraiach
TEHCHIS 10 il HE3HAYHOTO 3HIKEHHS 13 3MEHILIEHHSAM T'YCTOTH, 110 MIATBEPIKYE AaHi
HIUX JochaigHukiB [7, 132]. Hanpukian, y KOHTpOJbHUX BapiaHTax y copTy OrmioT
3a TycToTH mociBy 1,5 mun/ra Bucora pocinuH Oyna B Mexax 60 cMm, 3a rycToTH
1,2 mnn/ra — 58 cm, a 3a 0,9 min/ra — 57 cM, TOOTO pi3HuUIL Oylia Ha piBHI 3 cM, abo
5,2%, 1m0, Ha HaIly AYMKY, OyJ0 HE3HaYHUM. Taka 3aJIexHICTh Oyia 1 B copTiB Monyc
Ta CBIT.

BuxopucTaHHsi MIKpOEJIEMEHTIB B yCiX BaplaHTax JOCHiAY (71 pi3HUX COPTIB

rOpOXy Ta I'yCTOT MOCIBY) CIIPUSLIIO CEPENHBOMY JIIHIHHOMY MPUPOCTY POCIHH Bif 5,0%
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710 9,6% B TTOPIBHSHHI 3 KOHTPOJIBHUM BapiaHTOM, IO TTO3UTHBHO BILTUBAJIO HA PICT 1

PO3BUTOK TOPOXY.

Xenadit, KUl 32 JaHUMU aBTOPCHKOTO MPaKC-IUCTa paHillie He 3aCTOCOBYBAJIN

TU1s1 0OPOOKH MOCIBY TOPOXY, TaBaB OLIBII JIIEBUH MPUPICT, IKUH 3a PI3HUX 1HITUX YMOB

BUPOIILYBaHHS BapitoBaB y Mexax 8,6-13,5%, 110 Bka3zye Ha HOro 3HaYHY CTUMYITIOIOUY

JIIF0 CTOCOBHO TOPOXY.

HaiiGinpiie BIIMBaB Ha BHUCOTY POCIMH Topoxy Oiompenapar bio-renb: ii

BEJIMYMHA TMOPIBHSHO 3 KOHTpojeM (0O0poOKa MOCiBy BOMOI0) MPU JIBOPA3OBOMY

3actocyBaHHi (y (a3u BycoyTBOpeHHsI Ta OyToHi3arii) 30imbpnryBanacs Ha 7-9 cm (11,7-

18,7%) y BCiX JOCHIJ)KYBaHMX COPTIB 1 HE3HAYHOKO MIpOIO, SIK 1 B KOHTPOJIbHUX

BapiaHTax, Maja TEHJICHIIIO JO HEBEIMKOTO 3HWKCHHS 31 3MCHIICHHSIM TyCTOTH

nociBy. L{i a1 cBig9aTh mpo BUCOKY (Pi310JI0TTUHY aKTUBHICTH IIHOTO MIPEMapary.

Tabnuys 3.3.

Bucora pociun ropoxy y ¢a3y uBiTIHHS 32J1€2KHO Bijl 10CJTIIKyBaHUX (PaKTOpiB

(cepenne 3a 2019-2021 pp.), cm

@axktop B — rycrora Paxrop C -
MOCIBY BapiaHTH OOPOOKH TMOCIBY
Bona-koHTpOiB B + Mo bio-renp Xenadit
®aktop A — copt Omior
1,5 mnna/ra 60 63 67 64
1,2 mnn/ra 58 61 67 64
0,9 muta/ra 57 61 66 62
copt Monyc
1,5 man/ra 58 61 65 63
1,2 maH/ra 52 57 61 59
0,9 man/ra 48 56 57 56
copt Cait
1,5 mun/ra 62 66 71 67
1,2 muH/Tra 59 62 67 64
0,9 man/ra 57 61 65 62
HIPos, cm: A —0,82; B-0,82; C -0,94; AB -1,41; AC -1,63; BC —-1,63; ABC-2,83.

IctoTHUM mOKa3HUKOM OioMeTpii,

BiJl SIKOTO 3aJICKUTh MPOAYKTHBHICTH

(GOTOCHHTE3Y rOpOXy Ta HOT0 ypOXKalHICTh, € KITBKICTD JIMCTKIB Ha pociauHi. Ha Hboro

BIUTUBAIOTH SIK COPT, TaK 1 ()aKTOpU HABKOJMIIIHHOTO CEPEIOBUINA — BOJIOTICTh TPYHTY,
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3a0€3MeUeHICTh MMOKUBHUMHU PEYOBHHAMU, TUIOIIA JKMBIICHHS Ta iHII. BiH iCTOTHO
BITMBAE HA MPOIEC Ta3000MiHy Ta TpaHcmipaii [8, 49].

BrumuB GiompenapariB i MIKpOCJIEMEHTIB Ha KUIBKICTh JIUCTKIB Y COPTIB TOPOXY
3a pI3HUX T'YCTOT MOCIBY HaBeneHui y Tadnui 3.4.(monarox H.2). [aHi, mpencrasieHi
B Tabmuii 3.4 (momarox H.2), cBimuaTe mpo Te, 10 3a POKHU JOCIIIKEHb KUIbKICTh
JUCTKIB Y (pa3y LBITIHHSA TOPOXY Y KOHTPOJIBHUX BapiaHTaX 3MiHIOBAJIACS HE3HAYHOIO
MIPOIO 1 3ajieXxajia Bijl MOTOJHUX YMOB, II0 TAKOXK CTOCY€ThCs copTiB. 1[0 cTocyeThest
IYCTOTH TOCIBY, TO y KOHTPOJIbHMX BapiaHTax KUIbKICTh JIMCTKIB MPU MIHIMAJIbHIN
rycrori Oyna Ha 4-6% MEHILOI0, HIXK IIPU MaKCUMaJlbHII. Y BUIIJKax 3aCTOCYBaHHS
OlonpenapariB Ta MikponoOopus (pakrop C) 1 pizHUI 30UTbITYBaacs 10 9-12% 1
HaBiTh Oumbiie. [Ipu BUKOpHCTaHHI KOMMO3UIlT MiKpoeaeMeHTIiB (60p + MomibeH)
IPHUPICT CTAHOBUB B cepenHboMy 4-6 muctkiB Ha pocinuny (10,0-14,2%). O6pobxa
nociey XemadgiToM MmiJBHIYyBajga el mokazHuUK 10 5-8 nuctkiB (12-16%), a
3acTocyBaHHsl mipernapaty bio-renp 3a0e3rnedyBano HaOuUIbIy mMpubaBky — 7-10

JUCTKIB, 1[0 CTAaHOBUTH 18-23% BiIHOCHO KOHTPOITO (00poOKa MOCIBY BOOIO).

Tabnuys 3.4.
BB pociigkyBaHux GakTopiB HA KUIBKICTh JIMCTKIB HA OJHIH pOCJaMHI

ropoxy y ¢a3y usitinns (cepeane 3a 2019-2021 pp.), mr.

®akTop B — ®axkrtop C —
rycToTa MOCiBY BapiaHTU 00pOOKH MOCIBY
Bona-koHTpoin B + Mo bio-renb Xenadit
®dakTop A — copt Ormior
1,5 miH/Ta 33 37 41 37
1,2 miH/Ta 35 40 44 40
0,9 miH/Ta 37 43 46 44
copt Monayc
1,5 mun/ra 30 33 37 36
1,2 mun/ra 32 36 38 37
0,9 miH/Ta 30 34 37 35
copt CBit
1,5 mnn/ra 34 38 41 39
1,2 miH/Ta 35 39 42 40
0,9 mn/ra 34 37 41 39
HIPgs, mir.: A —0,80; B-0,80; C-0,92; AB—1,38;, AC —1,60; BC — 1,60; ABC — 2,77.
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[{i pe3ymbTaTél CBim4yaTh MPO CYTTEBUH BIUIMB IUX YWUHHUKIB HA PO3MIp
ACUMUTSIIIAHOTO armapary, BKIFOYal09H HOTo TUIONTY Ta Macy.

3a TaHUMM 1HIIUX JTOCTITHUKIB [22, 25, 48, 86, 93, 198, 204], y ropoxy BycaToro
TUITY IHTCHCUBHHI (DOTOCHHTE3 BiAOYBA€ThCS SIK y JIMCTKAxX, TaK 1 y Bycax, fKi € ix
MeTaMop(o3010; Ha CHpaBXKHI JHUCTKK Tpumnagae a0 55%, a Ha Byca — 45% Bix
3araJibHOI TUIONII Ta Macu acUMUISIINHHOI moBepxHi. CydacHi 3armaTeHTOBaHI METOIU
BU3HAYEHHS TUIOLII «BYCIBY» € TPYAOMICTKUMH, CKJIAIHUMU U He Ayxe TouHnumHu [171].

CnymHow € ayMka, IO JUisi BU3HAY€HHS (OTOCHHTETUYHOTO MOTEHIaNy
rOpOXy «BYCaTHX» COPTIB JIOLUIbHIIIE BUKOPUCTOBYBAaTH MOKa3HUK CyMapHOi MacH
acuMmuIsLIdHOrO anapary. OTpuMaHi AaHl 3a [UM IDapaMeTpoM 3a POKH JOCIIIKEHb
HaBeJeHl B Tabmmmi 3.5 (mogarok H.3).

VY KOHTPONBHHUX BapiaHTaX Maca aCUMUISIIIHHOrO amapaty B copTiB OmioT Ta
CeiT Oyna maibke OJHAKOBOIO, XO4a NPHU 3MEHIIEHUX TyCcTOTax MociBy copT CBirt
nepesepuryBaB Omiot Ha 4-7% 3a macorw. Copt Moayc nocTynaBcs UM cOpTaM Ha
11,3-18,1% 3a omHAKOBUX I'yCTOT. X0ua Maca JUCTKIB OHIET POCIMHU Y KOHTPOJIbHUX
BapiaHTax 30uIbIIyBasiaca Ha 8-15% mnpu 3HMKEHHI T'yCTOTH, Maca aCUMUIALIIIHOIO

arnapary Ha OJIMHUIIIO TUIONIi Oyia 3Ha4HO OUIBIIOK0 HA 3arylieHux nocisax [7, 8, 9].

Tabnuys 3.5.
Maca acuMiISINiHHOT0 anapaTy B CyXid pe4OBHHI COPTIB rOPOXYy 3aJIe5KHO
BiZ1 00po0KM MociBy OlonpenaparamMu Ta MiKpoeJeMeHTaAMM,

r/ pocauny (cepenne 3a 2019-2021 pp.)

®Paxkrtop B — ®Paxkrtop C —
I'yCcTOTa MOCIBY BaplaHTU 00pOOKHU MOCIBY
Bona-kotpons | B+Mo | Bio-rems | Xenagir
®dakTop A — copt Omior
1,5 mua/ra 6,2 6,6 1,7 6,9
1,2 muia/ra 6,5 6,7 8,0 7,4
0,9 mnn/ra 6,7 7,2 8,2 7,8
copt Monyc
1,5 muta/ra 5,2 5,7 6,1 5,7
1,2 muia/ra 5,9 6,6 7,2 6,9
0,9 mun/ra 6,0 6,6 7,3 6,9
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IIpooosocenns mabauyi 3.5

copt CBit
1,5 miH/Ta 6,5 7,1 8,0 1,7
1,2 miH/Ta 7,3 1,7 8,8 8,3
0,9 mu/ra 7,1 7,3 8,8 8,1
HIPos, 1: A-0,13; B-0,13; C-0,15; AB -0,22; AC-0,25; BC - 0,25; ABC - 0,44.

OG6poOka TOCIBY CYMINIIIIO MIKPOEJIEMEHTIB CHpusiia 30UTIICHHIO MacH
aCUMUTALIIMHOTO amapary B cepeagHboMy Ha 5,2%, OO0pobOka mpemaparom Xenadit
MpU3BOAWIO 70 miaBuIIeHHS Macu Ha 13,1%, Tomi sk HaWOuIbIMA edeKT
criocTepiraBcst Ipyu BUKOpHUCTaHHI bio-remo, sikuii 3011bL1yBaB Macy Ha 22,3%, mio
CBITYUTH PO ¥oro nepesary [7, 8].

JlaHi 110710 3aJIEKHOCTI TUTONTI aCUMIJISAIIIMHOT TOBEPXHI TOPOXY 3a BapiaHTaMHU
nociiny B cepennboMy 3a 2019-2021 poku HaBeneni Ha puc. 3.1., 3.2., 3.3. Puc. 3.1.
CBITUUTH, 10 B copTy OIJIOT y KOHTPOJIbHOMY BapiaHTi (00poOKa MOCIBY BOOIO)
HaWOUIbIIa TUTOIA AacHMUIIIiHOT moBepxHi Oyma 3a rycrotu 0,9 mun/ra —
25,7 tc. M%/ra, Toi s 3a TycToTH 1,5 Mn/ra — nume 23,2 Tuc. M%/ra. MakcuMyM 1ieit
nokasHuk y copTy OmoT gocsaras nmpu o0poOiii mociBy npenapatom bio-rems — 31,3
THC. M?/ra 3a TaKoi k€ T'yCTOTH IOCIBY, i IEPEBULIYBaB KOHTPOIb Ha 5,6 THC. M%/Ta,
abo Ha 21,8%, 1m0 CBIAYMTH MPO BUCOKHI (POTOCHHTETUYHHI MOTEHIlial BapiaHTa

nocminy. bausskumu 3a 3HaueHHsM € nani [Tununenka B. C. i3 cmiBaBTopamu [193,

194].

[Tnoma mucts, Tuc. M2 Ha 1 ra

% 2098 °L3
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Bopa-koHTpOIH Mo+B Bio-renp Xenmadir

B 1,5 mun/Ta = 1,2 mutH/Ta = (,9mH/Ta
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Puc. 3.1. BB gocmikyBanux (pakTopiB Ha IUIOILY aCUMUISIIIHOT MOBEPXHI1
ropoxy y a3y usitiaas copty Omort (cepenue 3a 2019-2021 pokwn)

[TopiBHIOIOUM BapiaHTU JOCIITY 3 KOHTPOJIHHUM BapiaHTOM Ha puc. 3.1. MoxHa
MOMITUTHA 30UIBIICHHS TUIONI JIMCTKIB 1O BCIX JOCHIKYBaHHX (pakTopax, M0
CBIIYMTH MPO JUHAMIKY 301IBIIIEHHS TAaHHOTO TTOKAa3HUKA B JOCII/I].

Ha puc. 3.2. BigoOpakeHa 3MiHa JOCIIKYBAHOTO IMOKa3HUKA 3aJIEKHO BiJl YMOB
BUPOIIYBaHHS B cOpTY Moayc. MiHiMaabHUM BiH OyB y KOHTposibHOMY BapianTi (20,0
THC. M?/ra) 3a TyctoTu 1,5 Mia/ra — 20,0 Tc. M?/ra, a HaiiGinbmuM (24,2 Tuc. M?/ra)
BiH OyB mpum 00pobmi mociBy mpenaparom bio-rens 3a rycrotm 1,2 mua/ra i

IIEPEBUILYBAB KOHTPOJb Ha 4,2 THC. M?/ra, o cTaHOBUTH 21%.

ITnoma nucts, Tuc. M2 Ha 1 ra
30

25 230 234 242 231 235
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Bona- konTpons Mo+B Bio-renn Xenagit
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1,5 muH/Ta ¥ 1,2 muH/ra 20,9 muH/ra

Puc. 3.2. BB gocnipkyBaHuX (akTopiB Ha IJIONTY aCUMIISALIMHOL MTOBEPXHI

ropoxy y ¢asy usitiaas copty Moayc (cepenne 3a 2019-2021 pp.)

JlocmipKeHHST 1HIIUX aBTOPIB, MPOBEACHHUX MPOTATOM OCTaHHIX POKIB 13
COpTaMHU «BYCATOrO» THUITy CBI4aTh, L0 IUIONIA ACUMUISALIMHOI MOBEPXHI TOPOXY
MO>K€ 3HAYHO BapIIOBATH 3aJI€KHO BiJl FTEHOTHUITY (COPTY) Ta YMOB BUpOIIYBaHHs. Tak,
3a cBimueHHsAM AHapymka M. O. ta JluxouBopa B. B. [22, 25] neii moka3HUK B 30HI
JlicocTeny Ykpainu 3minroBasest Bin 30,2 tuc. M*/ra no 46,5 tuc. M?/ra, a B okpemi
POKH HaBITh OUIbILIE 1 HacCaMIlepesa 3a OJAHAKOBMX YMOB BHPOIIYBaHHS 3ajeaB Bij

copty ropoxy. Jlocmimkenns Pynenka B. A. ta [llep6akosa B. fI. [256], npoBeaeHi Ha
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miBnHI Oneckkoi 0051acTi, KOHCTATYIOTh 3MIHY CEpPEAHBOI IUIONIl ACUMUISAIIHHOL
noBepxHi copry CBIiT y KOHTponbHOMY BapianTi Ha piBHi 19 Tmc. M?/ra, ska
3MiHIOBaJIacs 3a POKM Jockimkens Bix 17,3 o 21,1 tuc. m?/ra.

3 puc. 3.3. 3p03yMuIo, 10 MIHIMYMY JOCIIKYBaHUN MOKa3HUK y copTy CBIT
CsraB y KOHTPOJbHOMY BapiaHTi (0OpoOKa IOCIBY BOJOIO) 3a T'YCTOTH IOCIBY
1,5 man/ra — 22,6 THC. M?/ra, a MAKCUMYMY — 32 0OpOOKH COpTY npenaparoM bio-renb
3 TYCTOTOIO TociBy 1,2 MiIH/Ta i MaB cepe/iHe 3HaYeHHs Ha piBHi 30,4 THc. M%/Ta.

Heob6xigno 3a3nHaumtu, mo B 2020 poii MOKa3HUK IUIOLII aCUMUIALINHOT
moBepxHi OyB Ha 14-16% wHwkunM, HIX y 2021 pomi, O MOSCHIOETHCS

HCCIIPUATIIMBUMHU ITOCYIIIIMBMMH YMOBAMH TOI'O POKY.

[Tnoma mucts, Tuc. M2 Ha 1 ra
35
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Bona - xonTpONBL Mo+B Bio-rens Xenagit
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Puc. 3.3. BruiB gocnimpkyBaHux (GakTopiB Ha IUIONTY AaCUMUTISALIMHOL MTOBEPXHI

ropoxy y ¢asy usitinas copty Cait (cepeane 3a 2019-2021 pp.)

BaromuMm mnoka3zHukoM, 110 BigoOpa)kae yMOBH POCTY Ta PO3BUTKY POCIHH
TrOpOXy, € HAaKONMHWYEHHS HaJA3eMHOI OloMacu mijJ yac BereraiiiiHoro mnepiogy. Y
OUIBIIOCTI BUNAAKIB LEW TMOKA3HUK CIYrye 1HIUKATOPOM MaNWOyTHHOI 3€pHOBOI
npoaykruBHOCTI [7, 8, 10, 65, 126, 139].

AHai3 IUHAMIKH 3a TICBHUH MTEPi0J] OHTOTEHE3Y € OCHOBOIO /IS OIIHKU TaKUX
BaXJIMBUX (DI310JIOTIUHUX TOKa3HMKIB, SK €(EeKTHBHICTb (OTOCHHTE3Y, pIBEHb

acuMUIALIi Ta 000BH MPHUPICT Cyxoi pedoBunH [ 185].
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Y gpocnigax, BIAMOBIAHO A0 METOAMYHUX BHUMOI, MH BH3Hadalu Oiomacy
Ha/13€MHOI YaCTUHU POCIIUH y CUPOMY Ta CyXOMY CTaHi miJ 4ac ¢a3 ByCOyTBOPEHHS Ta
OytoHizarii, 3 iHTepBasoMm y 20 ni0. Buxonsuu 3 oTpumMaHux naHux, B Tadmwuimi 3.6.
po3paxyBasid JOOOBUM MPHUPICT CyXOi PEUOBMHM HA OJWHHUIIIO TUIONIl JIJIS PI3HUX
BapiaHTIB €KCIIEPUMEHTY, LI0 BigoOpaxkae 3arajibHy MNPOAYKTHUBHICTh acUMUIALII. 3
BUMIPIOBaHb BHUJHO, 1[0 HaWOUIbIIy OloMacy HaJ3eMHOI YACTUHH Y KOHTPOJIBHUX
BapiaHTax y (a3t BycoyTBopeHHs (opmyBaB copT CBIT, SIKUH TNEPEBUILYBAaB COPT
Omnot Ha 3-6%, Toxi sik copT Moayc nmokazaB HalHUKY1 3HAUeHHS. OCKUIBKH TIepIIIi
BUMIPIOBAaHHS ~ TMPOBOAWIWCA 70 OOpoOKM  mociBy  Oiompemaparamu  Ta
MIKpOEJIEMEHTAaMH, MK BaplaHTaMHu He OyJIO CYTTEBUX BIIMIHHOCTEH, KpIM THX, L0
BUHUKAJIH Yepe3 Pi3Hi MOro/IHI YMOBU MPOTATOM POKIB TOCIIIKEHb (BOJIOTICTh IPYHTY,
Temiieparypa) [7, 8, 9].

[Hmn pesynsraru, orpumani B a3y OyToHI3allll, MOKa3aJid 3Ha4H1 KOJUBAHHS
Bard HaJ3eMHOI 010MacH 3aJISKHO BiJI poKy. HaliMeHIII CIPUSATIMBHAM JIJIs1 3BOJIOYKEHHSI
rpyHTy O0yB 2020 pik, KOJM BOJOTICTH cTaHOBMWIIA Juile 55-60% Bil MakCcUMaiabHOI
BOJIOTOEMKOCTI IPYHTY [7, 8, 9].

HaiiGinb1ioro B cupoMy cTaHi Haa3zeMHa 0iomaca Oymna B 2019 poui 1 gocsrana,
Hampukiaa, y copry OIIOT y KOHTPOJIBHOMY BapiaHTi 3a rycrotd 1,5 miH/ra
— 1760 r/m?, 3a rycroru 1,2 man/ra — 1680 1, Ta 3a rycroru 0,9 mmn/ra — 1560 r.
AHasnoriyHa 3akOHOMIPHICTh CIIOCTEpIrajacs 1 B IHIIMX JOCHIKYBaHUX copTax. ¥
CepeaHbOMY 3a 3 POKHM JIOCIHIKEHb 11 MOKa3HUKH B MEPEepaxyHKy Ha CyXy PEUOBUHY
BignosigHo Oymu 259, 253 ta 230 r/m?[7, 8, 9].

Ha ocHOBiI 1ux naHux MU OOYMCIWIM JOOOBUM TPHUPICT CYXOi PEYOBUHH 3
1 M? mi yac akTUBHOT'O POCTY TOPOXY 3a BCiMa BapiaHTaMHU €KCIIEPUMEHTY. Y TaOuIll
3.6. mpeacTaBieHo, 10 T000BHUI MPHUPICT CYX0i PEUOBUHHM 3ajiexkaB Bija copty [7, 8, 9].

Haii611b111 npoayKTUBHUM 32 KOHTPOJIBHUMU BapiaHTaMH BUSIBUBCS copT O1uioT
— 9,0 r/m? 3a 100y 3a rycroru 1,5 mun/ra, 8,8 r/m?3a 100y — 3a ryctoru 1,2 Min/ra, Ta
8,3 r/m? 3a 100y — 3a ryctoru 0,9 Min/ra, y copry CBIT 11i MOKa3HUKHK Oyiu BiAMOBiTHO
— 8,8, 8,0 Ta 7,7 r/m? 3a 100y, a 11 copry Monyc — 7,3, 7,1, 6,8 r/m? 3a 106y [7, 8, 9].

Cepen OiompemapaTiB 1 MIKPOCIEMEHTIB HAWOLIBINE CHOPUSB T0OOBOMY

NpHUPOCTy cyxoi Oiomacu bio-renp, sikuii 36inbmryBaB npupict Ha 13,3, 12,9 ta 11,5
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r/M?, 3aJIeXXHO Bix ryctot nociBy. s copry CBit 1 mokasHuku ctaHoBwin 11,8,

10,7, 10,4 r/mM?, a nns copry Monyce — 10,3, 9,4 Ta 9,1 r/m? 3a 100y [7, 8, 9].

Tabnuys 3.6.
Brnuius OionpenapariB i MikpoeJeMeHTIB Ha 1000BHil PUPICT HAA3EMHOI
OiomMacu B cyxiil pe4OBHHi 3 OAMHHUIII IVIOILI MOCIBY (3arajibHa NPOAYKTUBHICTH

dorocunresy), (cepeane 3a 2019-2021 pp.) r/m?

®daxrop C Cyxa 6iomaca, T/m> [TpupicT cyxux Jo6oBuii mpupict
BapiaHTH da3za daza peuoBHH, T/M? CYyXHUX PEUOBHH,
00pOOKH MOCIBY BYCOYTBOPEHHSI OyToHizamuii 3a 20 ni6 /™2
3a 100y
1 2 3 4 S
daxTtop A — copt Omor
dakrop B — rycrora mocisy — 1,5 min/ra
Bona - KoHTpoIB 34 259 225 9,0
B + Mo 34 350 316 12,6
bio-renpb 34 366 332 13,3
Xenadit 34 314 280 11,2
rycrora mocisy — 1,2 min/ra
Bopa - koHTpOIIb 32 253 221 8,8
B + Mo 31 337 306 12,2
Bio-rens 32 355 323 12,9
Xenagit 32 347 315 12,6
rycrota nocisy — 0,9 mun/ra
Bona - KoHTpoIB 29 237 208 8,3
B + Mo 29 317 288 11,5
bio-renp 29 339 310 12,4
Xenadit 29 338 309 12,4
®dakTop A — copT Moayc
dakTop B — rycrora nociBy — 1,5 min/ra
Bona - koHTpoIb 32 214 182 7,3
B + Mo 31 282 251 10,0
Bio-rens 32 290 258 10,3
Xenagit 31 283 252 10,1
rycrorta nocisy — 1,2 mun/ra
Bona - koHTpONIH 30 207 177 7,1
B + Mo 30 257 227 91
Bio-rens 30 264 234 9,4
Xenadit 30 259 229 9,2
rycrora nocisy — 0,9 min/ra
Bona - koHTposb 26 197 171 6,8
B + Mo 25 241 216 8,6
Bio-renp 25 253 228 9,1
Xenagit 25 247 222 8,9
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IIpooosocenns madauyi 3.6

1 2 3 4 5
daxkrop A — copt CBiT
dakrop B — rycrora nociBy — 1,5 min/ra
Bona - koHTpOIB 35 256 221 8,8
B + Mo 34 302 268 10,7
Bio-rens 34 328 294 11,8
Xenagit 34 315 281 11,2
rycrora nocisy — 1,2 mun/ra
Bona - koHTpONB 30 230 200 8,0
B + Mo 29 278 249 10,0
Bio-rens 30 297 267 10,7
Xenagit 30 288 258 10,3
rycrota nociy — 0,9 min/ra
Bona - koHTpOIIh 28 225 197 79
B + Mo 27 263 236 9,4
Bio-rens 28 291 263 10,5
Xenadit 27 279 252 10,1

Perynsitop pocty Xenadit 1 MIKpOENEMEHTH 3a0e€3MeUuian MNPUPICT CyXol
pedyoBUHU Ha 3-6% MEHIIWM, aje 3Ha4HO BMILMWA, HK Y KOHTPOJIBHMX BaplaHTax.
Hageneni gani cBiiuath Mpo MNOTEHIIaN AOCIIKYBAHUX Ipenaparis [7, 8, 9].

JIyist TOpoXy Ta 1HIIMX JBOAOIBHUX POCIWH XapaKTepHa CTPKHEBA KOPEHEBA
cuctema, sika gopmye cum0io3 13 a30T(IKCYHOUUMHU OaKTepisiMU, MO0 YTBOPIOIOTH
KopeHeBl Oynp0ouku [9, 60]. Cuna KOpeHEBOI CHCTEMH BH3HAYa€ OOCATH BOAU Ta
MIHEpaIbHUX COJIEH, K1 POCITUHU MOXYTh IMOIJIMHATH, 1110, Y CBOIO Yepry, BIUTUBAE HA
iX MOCYXOCTIMKICTh. Y OUIBIIOCTI pOCIUH 0l0Maca KOPEHEBOI CUCTEMHU CTaHOBUTH 18-
27% Bin 6ioMacu HaJA3€MHOI YaCTHHU. 3aJIeKHICTh CyX0i 610Macu KOPEHIB TOPOXY 3
1 M2 Big nocmimkyBanux (akTopis HaBeneHa B Tabmuui 3.7. [7, 8, 9].

Amnani3 tabmumi 3.7. (nomarok H.4.) Bkasye, 1110 cyxa 0ioMaca KOPEHIB 3HAYHO
3ajiexana BlJ TMOTOAHUX YMOB pOKY. Y KOHTPOJBHUX BaplaHTax BOHa Oyja B
2019 pomi Ha piBHi 60-66 r/m?, B 2020 poni — 51-57 r/m?, Ta 58-62 r/M*> B
2021 pori. Coptu Omot Ta CBIT IpOAEMOHCTPYBAIN HANBUII TTOKA3HUKH, TOM1 SIK
copt Moayc maB Ha 12-15% menrry macy [7, 8, 9].

OO6pobka OiompenapaTaMyd 1 MIKPOEJIEMEHTAMU CYTTEBO BIUIMHYJIA HA CyXY
O6lomMacy KOpEHIB IOpoxXy IOCIIDKYBaHUX COPTIB. 3a AaHUMM TaOmuii 3.7., Tpu

00poO11l ToCIBY TOpoxy y (a3 ByCOyTBOpPEHHs Ta OyTOHi3allli cymimimio 6opy (45
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r/ra) y BUTIIAII OOpHOI KHCIOTH Ta MOJiOAeHy (45 r/ra) y BUTIIAII MOTIOIEHOBO-
KHCJIOr0 aMOHI110, TOCIIPKYBaHUN MOKa3HHUK MEPEBUIIYBAaB KOHTPOJb Y BCIX COPTIB 1

3a BCiX I'ycToT nociBy Ha 7-12 r/m?, a6o Ha 14-20%.

Tabnuysa 3.7.
Cyxa 6iomaca KopeHiB pi3HHX COPTIiB ropoxy 3a BapianTaMu J0CJIixy, r/m?

(cepemne 3a 2019-2021 pp.)

®akTop B —rycrora ®axtop C —
MOCIBY BapiaHTH 00pOOKHU MOCIBY
Bopa-koHTpoiib B + Mo bio-remns Xemagir
®akrtop A — copt Omuior

1,5 mua/ra 60 71 78 76

1,2 man/ra 59 69 75 72

0,9 mue/Ta 54 62 67 64

copt Monyc

1,5 mue/Ta 52 59 65 62

1,2 muH/Ta 50 57 63 59

0,9 muia/Tra 49 56 60 56

copt Cait

1,5 mua/ra 61 73 78 74

1,2 man/Ta 58 70 74 73

0,9 man/ra 55 64 68 64
HIPgs, r/M*: A —1,16; B-1,16; C—1,34; AB - 2,00; AC - 2,31; BC-2,31; ABC - 4,01

3acTocyBaHHs npenapaty XenadiT 301IbI1yBaB el MOKAa3HUK y CEPEIHbOMY 10
9-15 r/mM%, T0OTO — mO 18-26%. Bio-rens 3a0e3medyBaB HaWOIMBIIMI IIPUPICT,
30ibIIyIoun OioMacy kopeHiB Ha 13-18 r/m?, mo cranoBmio 24-30% [7, 8, 9]. Lle
CBITYUTH TIPO BUCOKY O10JI0TIYHY aKTUBHICTh BUKOPHCTOBYBAHHX ITPEMapaTiB.

Ak Oynmo BkazaHO paHillle, OCHOBHUM Ba)KeJeM, KM JOTIOMAara€e 301IbIINTH
IPOJYKTUBHICTh 000OOBUX KYJIBTYp, € BIUIMB Ha PICT 1 PO3BUTOK OYIHOOUYKOBUX
OakTepiil y HampsiMi 30UTbIICHHS IHTEHCUBHOCTI a3oTdikcarii [7, 8, 9].

[Ipo 3matHICTE 6000BHX KYNBTYp 301IBIITYBATH MOTEHINAT POIIOYOCTI TPYHTY

BKa3yBaJIM W€ HaTypajlicTh aHTHuyHux u4aciB — [lminiid, Teodpact («OaTbro»
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6oraniku), Bappon Ta ixmmi, 1 mume B 19 cromitri [. Byccenro Bkasas, cnimparoduch
Ha JIOCHI/IM, Ha MOKIIUBICTH (ikcarlii 6000BUMHU a30Ty moBiTps [49].

Hami Oyno Biakputo, 1o ¢ikcaiiss a30Ty BIAOYBae€TbCs a30T(HIKCYIOUUMU
OakTepisiMHu, 110 )KUBYTh y CHMO1031 3 pOCIIMHAMU Ha iX KOPEHSIX y BUTJISA 11 OYIL004OK,
o 3abe3mneuye norpedu pociauH B a3oTi Ha 70-80% Ta HaKOMUYEHHS B TPYHTI MICs
ropoxy 110 60-70 kr/ra 6iosoriaHoro a3ory. PocnyHa sik CMHMOI1OHT mlocTadae 6aKkTepism
OpOAYKTH (OTOCUHTE3Yy Ta MIHEpalbHI PEUYOBHMHU TPYHTY, 3a0€3Meuyloyd iXHIO
KUTTETISIBHICTD [49].

Y ropoxy Ta I1HmHMX OO0OOBHX PpOCIWH, 3aBASKH HAsSBHOCTI MIrMEHTY
JIErTeMOorao0iHy (CHOpIAHEHUM 10 TeMoriodiny) Oyiapb00uYKHM MaroTh 3Jerka
4yepBOHYBate 3a0apBieHHs [49].

InTencuBHa a3ordikcarist B ropoxy i€ 10 ¢ha3u MOJIOYHOI CTUTIIOCTI, MiCIIs 40T O
Oynp00ukH nerpanayroTh 1 BiaMupatoTh [49]. Kiabkicth Oynp004ok a30Tdikcyrounx
Oakrtepiii Ha KopeHsx 10 pociMH TOpPOXy B JIOCHIDKYBAaHUX COPTIB 3aliexalia
HacamImepen BiJl YMOB POKY IPOBEIEHHS AOCTIIIB, MOB’S3aHUX B OCHOBHOMY 31
3BOJIOXKEHHSIM IPYHTY, TOMY 110 TIpY 3HWKEHH1 BoJjioru 110 55-60% Bix HB kinbkicTh
KOJIOHIA OakTepii Ha KOPEHSX 3HAYHO 3MEHIIYEThCS, iX PICT 1 PO3BHUTOK
3arajabMOBY€ThCA [9].

Taxk, y nocynumBomy 2020 poli y KOHTPOJIBHUX BaplaHTax B YCIX COPTIB LEeH
noka3HUK OyB MeHmuid Ha 18-23 mr. Ha 10 pocnuH, nopiBHsHO 3 2019 Ta
2021 pokamu, KOJIM BOJIOTH B IPYHT1 Oyio BrocTanb — Ha piBHi 70-75 HB [9].

KinbkicTs 6yap0090K Ha KOPEHSX y copTy Momyc 3a poKH JOCHiKEeHb Oyia Ha
6-9 . 3 10 pocaun, a6o Ha 10-18% MeHII0I0 32 OTHAKOBUX YMOB BUPOITYBaHHS, HIXK
y copTiB Omnot Ta CBIT, y SIKMX 1I€¥ MOKa3HUK OyB Mailke Ha ogHOMY piBHI (puc.3.4,

puc. 3.5, puc. 3.6) [9].
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KinpkicTh Oyap0040K, IIT.
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Puc. 3.4. BmmuB pocnimxyBaHux akToOpiB Ha KUIbKICTh Oynb00uOK

azoTdikcyrounx Oakrepiit Ha kopeHsx 10 pocauH Topoxy copTy OmioT (cepemHe 3a
2019-2021 pp.)
HaiiGinpmie  BmiiMBanma Ha  KUIBKICTH  Oynp004OK  0oOpoOka  ropoxy

OlompenaparamMu Ta MiKpoeneMeHTaMu. MikpoeneMeHTH 3a0e3neuyBajud MpHUpICT

MOPIBHSHO 3 KOHTPOJIEM B cepeiHboMy Ha 24-27% [9].

KinbkicTh Oynb0040K, IIT.
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Puc. 3.5. BmmuB gocnimxyBanux ¢akTopiB Ha KUIbKICTh Oynb004OK
azoTdikcyrounx Oaktepiit Ha KopeHsx 10 pocnun ropoxy copty Moayc (cepenne 3a

2019-2021 pp.)
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Xenadit 30umbIIYBaB iX KUIbKICTh Ha 33-37%, a bio-rens — na 42-44%, mo
3HAYHO TOKPAIyBaJI0 A30THE YKUBIIEHHS POCIHMH TOPOXY i IMO3UTHBHO BIUIMBAJIO HA
HOT0 POAYKTUBHICTH [9].

KinbkicTh Oy10040K, IIIT.
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Puc. 3.6. BmmuB pocnimxyBaHux (akToOpiB Ha KUIBKICTh OyIb00uOK

azoTdikcyrounx Oaktepiii Ha kopeHsx 10 pociauH ropoxy copty CBIT (cepenHe 3a

2019-2021 pp.)

SKiCHUM TTOKa3HUKOM PO3BUTKY a30T(]IKCYIOYOro anapary ropoxy € cyxa Maca
O0y1p0040K Ha HOr0o KOpEH1 3aJeKHO BiJl COPTY, T'YCTOTH IMOCIBY Ta OOPOOKH MOCIBY
O10JIOTTYHUMHU TIpernapaTamMu, PEryJIsITOpOM POCTY 1 MIKpOEJIEeMEHTaMu, Mpo IO

iTroCTpyoTh pucyHnku 3.7., 3.8., 3.9,

Maca 6ynp0040K, T.

1,20 103 109

1,00 083 084 0,95 0,96 087 0,93 1,00
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Bopa - koHTpOIBH Mo+B Bio-renp Xenagit
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Puc. 3.7. BmmuB nocmimkyBaHuX ¢GakTopiB Ha Cyxy wmacy Oyib00490K
azordikcyrounx Oaktepiii Ha 10 pocimHax ropoxy coptry Omnor (cepemHe 3a

2019-2021 pokn)
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Maca O6yap0040K, T.
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Puc. 3.8. BmmuB pmocmimkyBaHux ¢akTopiB Ha Cyxy wmacy Oyi1b0040K
azordikcyrounx Oaktepiit Ha 10 pocnuHax ropoxy copty Moayc (cepenne 3a 2019-

2021 pokn)
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Puc. 3.9. BmmuB pmocmimkyBaHux ¢akTopiB Ha Cyxy wmacy Oyib0040K
azotdikcyrounx Oaktepii Ha 10 pocamHax ropoxy copty CBit (cepenne

3a 2019-2021 pokn)

Amnamiz tabmumi 3.8. (momatox H.5.) Bkasye, mo maca OynpOodok Ha 10
pociaMHax, SIK 1 iX KUIbKICTb, 30UIblIyBajacsi y KOHTPOJBHHUX Ta JOCHIIKYBaHUX
BapiaHTax 31 3MEHIIEHHSM T'yCTOTH TOCIBY Yy BCIX COPTIB y cepeanbomy Ha 17-19%,
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IO TIOB’si3aHE 31 30UIBIICHHSIM ILIONII JKUBJICHHS OKPEMOi POCIHMHH. SIK 1 KUTBKICTh

O0ynp004ok Ha 10 pocamHax, Tak i ix Maca MeHIIIO OyJia B cOpTy MoyC OpIBHSIHO 3

IHIIMMU, TI0, Ha HAIly JIYMKY, € HACIiAKOM HOTO MEHIIOI aJanTOBaHOCTI JO

nocynuinBux ymoB [liBnennoro Cteny Ta reHETUUHUMH O0COOTUBOCTSIMU [9].

BruinB 006poOku 1ociBy OiompernaparaMud Ta MIKpOEIEMEHTaMH Ha SKICHI

MOKAa3HUKU BUSBHMBCS III€ CYTTEBIIIUM Yy BIJICOTKOBOMY CITIBBIJIHOIIIEHHI, HIK Ha

KUIbKICHI. BUKOpHCTaHHS MIKpOEIEMEHTIB IIPU3BENIO J0 MPUPOCTY B CEPEeAHHLOMY Ha

29-38%, Xenadit 3a0e3neunB npupict Ha 39-54%, a Bio-rens — Ha 53-62% [9].

BruiuB gociikyBaHux GpakTopiB HA CyXy Macy 0yJb0040K a30TRiKCyH0YHX

OakTepiii Ha kopeHsix 10 pocsimH ropoxy (cepexne 3a 2019-2021 pp.), r

Tabnuys 3.8.

daxkrop B — Paxkrtop C —
T'yCcTOTa MOCIBY BapiaHTH 00pOOKHU TOCIBY
Bona-kontpons | B+ Mo | bio-renb Xenadit
®Paxkrtop A — copt Omior
1,5 mun/ra 0,60 0,83 0,96 0,87
1,2 miH/Ta 0,64 0,84 1,03 0,93
0,9 mnn/ra 0,72 0,95 1,10 1,00
copt Monayc
1,5 mun/ra 0,47 0,68 0,79 0,73
1,2 mun/ra 0,52 0,72 0,85 0,79
0,9 min/ra 0,55 0,75 0,89 0,85
copt CBIT
1,5 mnn/ra 0,64 0,84 0,93 0,88
1,2 mnn/ra 0,69 0,85 0,99 0,92
0,9 mnn/ra 0,68 0,88 0,99 0,92
HIPgs, r: A—0,03; B-0,03; C-0,04; AB-0,07; AC-0,09; BC-0,09; ABC-0,11

Pe3ynbTaTu, npeacTaBiieHi B IbOMY PO3/IUI1, TIATBEPAXKYIOTh, 1110 3aCTOCYBAaHHS

MIKpOEJIEeMEHTIB Ta OilompenapariB mij 9ac (a3 «BycOyTBOPEHHs» Ta OyTOHi3alii €

BAXJIMBUM (DAKTOPOM JUIsl MIABUIIEHHS NPOAYKTUBHOCTI JOCHIKYBAaHUX COpPTIB

ropoxy [7, 8, 9].
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3.2 BiuiuB pocaizkyBaHux (pakTopiB HA PICT Ta PO3BUTOK IeHEPATHBHMX

OpraHiB COPTiB ropoxy

VYHacHiIOK HEraTMBHOTO BIUIMBY NPUPOAHUX (PaKTOpIiB (3aMOPO3KH, Opak
BOJIOTH B TPYHTI, CYXOBii, TOIII0), X04a TOPOX € CAaMO3alMJIBHOIO KYJIBTYPOIO, HE B YCiX
HUX YTBOPIOIOTHCS IUIO[M Ta HACIHHS, B1IOYBAa€ThCA YAaCTKOBE OMAJaHHS KBITOK 1
HaBITh YTBOPEHUX 3 HUX ILI0AIB (abopraris) [60, 189, 202].

3a maHuMu OaraThbOX aBTOPIB, HAJAMIPHHUM PICT BEre€TaTUBHOI MAacu TOPOXY
(BHACHIOK HAJJIMIIKY BOJOTM Ta a30Ty B IPYHTI) MOXE MPU3BECTH [0
«PO3CMOKTYBaHHsI» Bxke c(popmoBaHOro B 000ax HaciHHA y a3y Horo HaauBy W
BiJITIKAHHIO TIO’)KUBHUX PEYOBUH 13 HHUX JO CTEOJa, M0 BIACTUBE JJIS JESKUX 1HITUX
POCIIMH pOJMHN O000OBHX 1 Belle 10 3MEHIIICHHS HAcCiHHS B 0001 HA MOMEHT IOBHOI
HOro CTHUIIIOCTI MOPIBHSHO 3 ToyaTkoM GopmyBanHs [156, 201].

Tomy B mocmii MU BUPIIIMIM BUSIBUTH BIUIUB JOCHIKYBaHUX (DaKTOpiB HA IIi
HETaTUBHI MPOIECH 3 METOI0 iX 3amodOiranHs. (s 1mporo 3a BapiaHTaMu JOCTITY
MPOBOAWIIA OOJIIK KBITOK, YTBOPEHUX 13 HUX IUIOJIB, HasSBHOCTI B HUX HACIHHEBUX
3a4aTKiB Ha paHHIX eTanax ix (OpMyBaHHs, a TAKOX KUIBKOCTI IUIOZIB Ha POCIIMHI Ta
KIJIBKOCTI HACIHUH Y HUX Y (a3y moBHOI cruriiocti [10, 133, 134].

VY Tabmumi 3.9. HaBeneH1 AaHi, M0 CBIAYATh MPO KiBKICTh MOBHOI[IHHUX KBITOK
Ha OAHIM POCIHHI TOPOXY 3aJIEXKHO Bl COpPTY, T'yCTOTH TOCIBY 1 iX 0OpoOKH
MikpoeneMeHTamu Ta Oionpenapartamu [10, 133, 134].

Jani tabmuii 3.9. cBiguaTh, MO CepeIHsS KUIbKICTh MOBHOIIIHHHMX KBITOK Ha
POCIWHI y JOCTIPKYBaHUX COpTax KonuBanacs Bif 5,3 no 7,4 mT. y KOHTPOJIBHUX
BapiaHTax, 1 0yjia 00EpHEHO MPOIOPIIIHHOIO I'YyCTOT1 TpaBocTow. Hanpukian, y copty
Ormot nipu ryctoti 1,5 MiH/ra 3adikcoBaHo 5,4 KBITKH, B TOH 4ac SIK MPH T'yCTOTI
1,2 mutH/Ta iXHS KUIBKICTB 3pocia 110 6,0, a mpu 0,9 muti/ra — 1o 6,2, 1110 cnocrepiraiocs
i1 y IHIIKX JOCIIpKyBaHUX coprax. Jleski Haykosii, Taki sk Konnparenko M. 1. [137],
Angpymko M. O. Tta Jluxousop B. B. [20, 23], TakoX 3a3Hau4ar0Th, M0 KUIbKICTh
KBITOK MO’€ BapitoBaTucs Bia 4 10 12 Ha pociauH1 3a71€XKHO BiJl YMOB BUPOIIYBaHHS.
Amnanoriuai BucHoBku poOsisath JIBopenbka C. I1. 3 xomeramm [68], Himyp I. M. ta

3axapuyk B. B. [72, 74] ta inmii.
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BB Ha KUTBKICTH KBITOK Ha OJHIM POCIHHI 3HAYHOIO MIPOIO 3YMOBJICHHUI
BUKOPHUCTAHHSIM MIKPOEJIEMEHTIB 1 Oiompernmaparis.

OOpobka MOCiBYy MIKpOEIEMEHTaMU MPU ONTUMAIBHUX TYCTOTax CIpHUsiIa
3pOCTaHHIO ITLOTO TOKa3HMKa 3 6,0 mT. y kKoHTpoai a0 6,8 mrT. (+13,3%) y coprty
Omot, 3 5,7 no 6,7 wit. Ha pocauHi (+17,5) y copty Moayc 1 B copty CBiT — 3 5,8 10
6,8 wr. (+18,4%). 3HauHO BUIIMMU OyJIM PE3yJIbTATH MPU BUKOPHUCTAHHI Mpenapary
Xenadit, Ae IpUPICT CTAaHOBUB: y copTy OmmnoT — 16,6%, y copty Moayc — 18,6% 1y
copty Cait — 19,0% [10, 133, 134].

Haiibinpmmii mo3uTUBHUN e(eKT BHSBICHO TMpPH JIBOPa3oBiii  0OpoOii
npenapaTtoM bio-Tenp, mo 3a0e3meunB MPUPICT KUTBKOCTI KBITOK Ha POCIIHHI: y COPTY
Omnor — 20,3%, y copty Moayc — 21,0% 1 B copty CBit — 22,4%, 110 CBITYUTH MPO

fioro BHCOKY 0i0JIOT1UHY aKTHBHICTH 1 cTuMyitorounii edekr [10, 133, 134].

Tabnuys 3.9.
B Oionpenaparis i MIKpoeJIeMEeHTIB Ha KJIBKICTh KBIiTOK HA O/IHI POCJIMHI
B COPTIB ropoxy 3a pi3HMX I'yCTOT IOCIBY, IT.

(cepenne 3a 2019-2021 pp.)

®axrtop B — rycrora Paxrop C —
MOCIBY BapiaHTU 00pOOKH MOCIBY
Bona-koHTpoib B+ Mo | bio-rems Xenadit
®aktop A — copt Omior
1,5 mnn/Ta 5,4 6,1 6,5 6,1
1,2 mutH/Ta 6,0 6,8 1,2 7,0
0,9 mun/ra 6,2 6,7 7,2 6,9
copt Monayc
1,5 muta/Ta 5,3 6,1 6,5 5,9
1,2 mutH/Ta 5,7 6,7 6,9 6,6
0,9 muta/Tra 5,9 7,1 7,4 7,0
copt Cait
1,5 mna/Ta 5,4 6,3 6,6 6,3
1,2 man/ra 5,8 6,8 7,1 6,9
0,9 man/ra 6,1 6,8 6,8 6,9
HIPos, mir.: A-0,10; B-0,10; C-0,11; AB-0,17; AC —0,20; BC —0,20; ABC —0,34.
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OTxe, BUKOPUCTAHHSI MIKPOCIIEMEHTIB, a TaKOX OlompernapaTiB st 00poOKu
BEreTyI04oro MocCiBy IOpOXy MOXE CYTT€BO MIABUIIMTU O10JIOTTYHUN MOTEHLIAN 1
npoayKTHBHICTH Topoxy [10, 133, 134].

BamuBuM TTOKa3HUKOM PO3BUTKY I'€HEPAaTUBHUX OpPTraHiB Ha paHHIX CTaIisX
IJIOJIOHOIIEHHS € KOoedilieHT ado BiJCOTOK 3aIlIiTHEHHs, 110 BiJoOpa)kae, CKUIbKU
I0/IiB yTBOproeThcss 3 100 kBITOK Ha pociauHi micas 1BiTiHHA [60]. s i#ioro
BCTAHOBJIEHHSI MU TIPOBOJMIIM OOJIIK TJIO/IB, YTBOPEHUX MICHS LBITIHHS — HA MOYATKY
(a3 HAJIMBY HACIHHA B IBOX HECYMDXHUX MOBTOPEHHSX, a CEPEH1 JaH1 3a 3 POKH 32
BapiaHTaMu Jociiay HaBeaeHi B Tadsmi 3.10.[10, 133, 134].

Amnanizytoun Tabmumo  3.10. (momatok 3.4.), BUSABIEHO, MO KUIBKICTh
chopmoBaHux 000iB 3/1€0LIBIIOTO 3aiexana Bil COPTy. Y KOHTPOJIbHHUX BapiaHTax
(0OpoOKa mociBy BOJI0r0) HaiOiIbIIe 000iB criocTepiraiocs y copTiB Omior i CBiT, e
iX KUIBKICTh cTaHOBWIA BiJ 4,3 10 5,1 mT. HA pOCIWHI, 3 TCHCHIIEK 10 3POCTaHHS
IIPY 3MEHIIIEHHI TYCTOTH MOCIBY. Y copTy Mojyc 1ieii moka3Huk OyB MeHIIuM: 3,9 miT.
npu ryctoti 1,5 muin/ra ta 4,3 wt. npu rycroti 0,9 mis/ra, mo Ha 16% HuxYe, HIXK Yy
3rajianux pasinie coprax [10, 133, 134].

Tabauys 3.10.
KinbkicTs 000iB, yTBOpeHHX MicJiA UBITIHHA HA OJHIH POCJMHI B COPTIB rOpoOXy
3aJ1eKHO Bil 00po0KM MociBy OionmpenaparaMu Ta MiKpoeJIeMeHTAMU 32 POKH

AocJiIKeHb (cepenHe 3a 2019-2021 pp.), mr.

®aktop B — ®axkrtop C —
I'yCTOTa MOCIBY BapiaHTH 00pOOKHU MOCIBY
Bona-koutpors | B+Mo | Bio-rems | Xenagit
®axTtop A — copt Omor
1,5 mun/ra 45 51 55 5,3
1,2 min/ra 4.8 5,8 6,1 5,9
0,9 muH/Ta 51 5,7 6,1 5,8
copt Moayc
1,5 man/ra 3,9 4.4 4.9 4.6
1,2 man/ra 4.3 4.8 52 49
0,9 man/ra 4.3 5,2 5,7 5,3
copt Cait
1,5 min/ra 4.3 5,2 6,5 5,3
1,2 mu/ra 5,0 5,8 6,3 6,0
0,9 man/ra 51 59 6,3 5,9
HIPgs, mr.: A—0,12; B—-0,12; C-0,14; AB-0,20; AC -0,23; BC-0,23; ABC-0,41.
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B ymoBax Jlicocteny (Auapymko M. O., Jluxousop B. B.) kinbkicts 600iB Ha
OJIHIN pociuHi OyJIa 3aJIe’KHO Bix copTy, B Mexax 4,3-4,7 mir. [20, 23].

B iHImIUX IOCHIAHUKIB IIeH MOKa3HUK TaKOX 3ajeXaB BiJ T€HOTUITY TOPOXY 1
3MIHIOBaBCSl y KOHTPOJIBHUX BaplaHTax Bif 2,8 mrt. [225, 256] no 8,0 mt. [220], mo
Iy’K€ 3alleKalo BiJl 30HM BHUPOILYBAaHHA: y MIBHIYHUX perioHax Ykpainu (3a
JIOCTaTHBOT'O 3BOJIOXKEHHSI) BIH 3aBXKJM BUILUM, HIXK Yy TiBIeHHUX [217, 220, 222, 256]
3 MEHIITUM BOJIOT03a0€3TeUCHHSIM.

Tabauus 3.11. imocTpye BIIMB OiompenapaTiB 1 MIKPOEIEMEHTIB Ha BIJICOTOK
(koediIieHT) 3aIUTiTHEHHS COPTIB TOPOXY 3a pi3HuX rycrot nocisy [10, 133, 134].

Hait6inpmr 3HauHMi BIUIMB HA KOE(IIIEHT 3aruTiIHEHHS MaB COpT. SIK mokasye
TaOIuIsd, HAWBUI 3HA4YCHHS crioctepiraymcs y coptiB Omior ta CBiT, JiI€ BOHH
nocsranu 80-83% y KOHTpOJbHUX BapiaHTax 1 Maibke HE 3ajeXalld Bil T'YCTOTH
nociBy. Y copty Moayc 1ieit mokazHuk 0yB HUKIUM — 72-76%, 1m0 Ha 10-11% menmre.
Ile noB's13aHO 31 cnabKoK afanTalli€lo IbOro COPTY A0 MOCYIUIMBUX YMOB MiBIHS
VYKpaiHu, 0pu SKUX CYXOBIi MOXYTh MNPU3BOAUTH [0 CTepuii3alii MNHIKY 1
yCKIJIaHIOBAaTH Tipoliec 3ammianenns [10, 133, 134].

Ha nocaimkyBaHuii NOKa3HUK TAKOX MEBHOKO MIPOKO BIUIMBAIN MIKPOEJIEMEHTH
Ta OlonpenapaTy, Kl MiABUILYBaIK KOS(IIIEHT 3aIIIIHEHHS Y BCiX copTax Ha 2-7%
HOPIBHSHO 3 KOHTpoJieM. 30KpeMa, 3acTocyBaHHs bio-remto 301nbiryBaio ioro Ha 4-

7%, a Xenadir — na 3-6%. [10, 133, 134].

Tabnuus 3.11.
B Olonpenaparis i MIKpOeJIeMEeHTIB Ha BiICOTOK 3allJIiIHEHHS COPTIB

ropoxy 3a pi3HHMX r'yCcToT nociBy, % (cepeane 3a 2019-2021 pp.)

®akTop B —rycrora ®axkrtop C —
MOCIBY BapiaHTU 0OPOOKH MOCIBY
Bopa-kouTpons | B+Mo | bio-rens Xenmadit
1 2 3 4 5
®aktop A — copt Omior
1,5 man/ra 83 84 85 87
1,2 mia/Ta 80 84 85 84
0,9 man/ra 82 85 85 83
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IIpooosocenns mabauyi 3.11

1 | 2 3 | 4 | 5
copt Moxayc
1,5 miH/Ta 76 77 78 78
1,2 mma/Ta 72 75 75 74
0,9 miH/ra 73 78 80 76
copt Cait
1,5 miia/ra 80 83 85 86
1,2 miH/Ta 82 85 89 87
0,9 min/ra 83 86 90 87

BrnmuB mocnimxyBaHux (pakTopiB Ha KUIBKICTh HACIHHEBUX 3a4aTKiB y 000ax Ha
noyatky ¢a3u HaJIMBY HACiHHS BimoOpaxkae Tabmuis 3.12. KuTbKiCTh HACIHHEBUX
3a4aTKiB YTBOPEHUX ITICTS 3aIUTiTHEHHS, B OCHOBHOMY 3ajieXalia BiJl COpTYy. Y COPTIB
Omnor 1 CBiT 1ed TMOKa3HUK Yy KOHTPOJIBHMX  BapiaHTaX  CTaHOBUB
3,6-4,2 mr. 1 30uIbIIyBaIacs 31 3MEHIICHHSIM T'yCTOTH 1ociBy. st copty Moayc O0yB

HokunM — 3,1-3,5 m., mo Ha 14-17% Menie.

Tabauys 3.12.

BrummB pociipkyBaHux GakTopiB HA KUIBKICTh HACIHHEBHMX 32YATKIB B OTHOMY

0001 B copTiB ropoxy micjas UBiTiHHA, WIT. (cepeaHe 3a 2019-2021 pp.)

®dakTop B — ®axkrtop C —
I'yCTOTa MOCIBY BapiaHTU 00pOOKH MOCIBY
Bopa-koHTpoIb B+Mo | Biorems | Xenadir
®aktop A — copt Omior
1,5 mun/ra 3,6 4,0 4.4 4.3
1,2 man/ra 3,9 4,2 45 4.4
0,9 man/ra 472 45 48 45
copt Monyc
1,5 mun/ra 3,1 3,3 3,6 3,5
1,2 mutn/ra 3,3 3,6 3,9 3,7
0,9 mun/ra 3,5 3,8 4,2 4,0
copt CBit
1,5 mia/ra 3,6 3,8 4.2 4.1
1,2 muH/Tra 3,8 4.0 4.5 4.1
0,9 mun/ra 4,0 4,3 4.7 4.4
HIPgs, mr: A —0,07; B-0,07; C-0,08; AB-0,12; AC -0,14; BC - 0,14; ABC - 0,24.
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MikpoeneMeHTH TaKoK CYTTEBO BIUIMBAJIN Ha MOKA3HUK KIJIbKOCTI HACIHHEBHX
3a4aTKiB YTBOPEHUX IMICTS 3aIlTiAHEHHS, 3a0e3meuyroun piBeHb 4,0-4,5 mT. y cOpTiB
Ommot 1 CaiT, mo B cepenaboMy Ha 11% mepeBuiyBaio KOHTpOIb. Y copty Moayc
BiH ckiaaaB 3,3-3,6 mr., mo Ha 12% Oinbiie mopiBHIHO 3 00poOKkor Bomorw. Cepen
OlompenapariB HaWKpailll pe3yabTaTH MNPOAEeMOHCTpYBaB bio-renb, ae KUIBKICTh
HACiHHEBUX 3a4arkiB y copTiB Omot 1 CBiT 3poctana no 4,4-4,8 wr., mo Ha 15%
OutbIre, TOMI K Xenadit 3a0e3neuyBaB npupict Ha 1-2% menmmmii [10, 133, 134].

OTxe, AOCHAKYBaHI TNpenapaTd Ha IOYAaTKOBOMY eTami (OpMYyBaHHS
reHEepaTUBHUX OpPraHiB BUSBISIN MOMITHUN CTUMYIIOIOUUHN €peKT, aHATOTTIHUHN ii
HIIUX CTUMYJISATOPIB, BUKOPUCTAHUX Y JIOCIIDKEHHSIX 1HIINX aBTOpiB [22, 23, 25].

Jlanmi migpaxoBaHO KUIbKICTh 000IB Ha ONHIA POCIMHI B KIHI[I OHTOTEHE3Y
ropoxy — y ¢a3y noBHoi cturiocti 3epHa (puc. 3.10, gogatox M.12).

PesynpTaTu 11poro 06siky HaBeneHi B Tadbnumi 3.13. [Ipu nmopiBHSHHI KUTBKOCT1
0001B y a3y MOBHOI CTUTJIOCTI HACIHHA 3 IX KUIBKICTIO, IO chopmyBayacs micis
IBITIHHS TOPOXYy, OyJ0 MOMIYEHO 3MEHIIEHHS IIhOTO MMOKa3HMKa y BCIX BapiaHTax
nociiny Ha 16-33%. Lle 3MeHmieHHs: Oys0 MoOB'sI3aHEe 3 COPTOM Ta OOPOOKOIO MOCIBY
MIKpOeJIeMEHTaMu ¥ OlompenaparaMu, TOJ1 SIK TYCTOTa TPaBOCTOIO Maja MEHIIHM
BIUIMB Ha BKa3aHi pesynbraTh [10, 133, 134].

AHanoriyHe SBULIE OINKUCAHE TAKOX IHIIMMH aBTOpaMH, sIKI BKa3ylOTh Ha
3MEHIIEHHS KUIbKOCTI 000iB 1 pocnuHM ropoxy Hpu MOBHIM cTuriocti Ha 20-27%
TIOPIBHSHO 3 TIOYaTKOM (pa3u HaIuBYy HacCiHHSA [25].

VY nocnigax cepenHs KUIbKICTh 0001B HA POCIMHI TOPOXY NP MOBHIN CTUTIIOCTI
3a TpU POKH BapiroBaia Bia 3,2 1o 4,3 mT. y KOHTPOJIBHUX BaplaHTax, MPU IbOMY
croctepiranacsi 3B0pOTHA KOPEJALis 3 TYCTOTOI0 MOCIBY, IO TaKOX BiJA3HAYAJIOCS B
IHIITUX BaplaHTax.

[I{o cTocyeThes COPTIB, TO HAMOLIBINA KUTBKICTh 0001B Y KOHTPOJIi OyJia y COPTIB
Omnor 1 CeiT — Big 3,4 1o 4,3 wr., B TOM yac K y copTy Mojayc 1eil nmoka3HuK
ctanoBuB juie 3,2-3,9 m. [10, 133, 134].

O06pobka MiKkpoeneMeHTaMu 3a0e31evuyBalia MpUpicT y Mexax 6-12% nopiBHAHO

3 00poOKoto mociBy Bozoro [10, 133, 134].
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HaiiGinpmmii KOHTpacT 13 KOHTPOJIEM TPOAEMOHCTPYBAB mpemnapar bio-rens,
sakuii 3a0e3neuyBaB mpupicT Bix 9 mo 18%, Tomi sk XemadiT cnpusB TPHUPICTY

KijbKoCTi 000iB Ha piBHI 6-13% [10, 133, 134].

Tabnuus 3.13.
Brnuius Oionpenaparis i MiKpoeJieMeHTIB Ha KUIBKICTL 000iB Ha 1 pociuHi y

(pa3y MOBHOI CTUIJIOCTI HACIHHSI B COPTIiB rOPOXY 32 Pi3HHUX I'yCTOT MOCIBY, IIT.

(cepenne 3a 2019-2021 pp.)

dakTop B — ®akrtop C —
I'yCTOTa MOCIBY BapiaHTU 00pOOKH MOCIBY
Bona-kontpons | B+ Mo bio-renb Xenadit
®axTtop A — copt Omior
1,5 muia/ra 3,4 3,5 3,8 3,6
1,2 mun/ra 3,8 4,2 4.4 4.2
0,9 mun/ra 4.3 4.6 49 4.8
copt Monayc
1,5 miH/Ta 3,2 3,4 3,7 3,3
1,2 miH/Ta 3,8 4,1 4,2 4,1
0,9 mun/ra 3,9 4,3 4,5 4,4
copt Cair
1,5 mun/ra 3,0 3,1 3,3 3,2
1,2 mua/ra 3,4 3,8 4.0 3,9
0,9 mn/ra 3,9 4.3 4.4 4.3
HIPgs, mit.: A-0,11; B-0,11; C-0,12; AB-0,18; AC - 0,21; BC-0,21; ABC - 0,37.

[Ilo crocyeTbcs KUIbKOCTI HAaciHMH B 1 0001 mpHu HAacTaHHI MOBHOI CTHUIJIOCTI
Hacinus (puc. 3.10., TaGmurs 3.14.), To BOHa TaKOX JEMOHCTpPYBaJIa TCHCHIIIIO 10
3MEHIIICHHSI Ha 3arylieHnx nociax. BoHa 3anexana Bi COpTy Ta 3HAYHOIO MIPOIO BiJl
00poOKHM TOCIBY MIKpoeleMeHTaMH 1 OiompemnaparaMu. Y KOHTPOJIBHUX BapiaHTax
KUIBKICTh HAcIHMH KonuBajacs Big 2,3 mo 3,0 mr. BukopucraHHsS KOMIO3HWINi
MiKkpoeaeMeHTIB (0op + MOTiOIeH) 103BOJISIO0 30LIBIINTH IIeH moKa3HUK Ha 7-13% 1o
3,3 mT. Ay BCIX BapiaHTIB TYCTOTH y JOCHIKYBaHUX copTax. HaiiBummii cepenHiii
MakcuMyM (3,6 mT.) gocarHytuid y coptiB Omior 1 CBIT mpu nonBiiiHIA 00poOii
NOCiBy Topoxy mpemnaparoMm bio-renb (+20-24% mnopiBHSHO 3 KOHTPOJIEM), Y COPTY

Mopyc MakcumaibHa KUIbKICTh CTAaHOBWIIA 3,2 IIT.
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Puc. 3.10. MacmrabHe opiBHAHHS KIJIBKOCT1 0001B, YTBOPEHUX IMICIISI IIBITIHHS

ropoxy, 2019 pik

Tabnuus 3.14.

KinbkicTs HacinuH B 1 000i HA nmepiog MOBHOI CTUTJIOCTI HACIHHS 32JI€KHO Bijl

00poOKku mociBy OionpenaparaMu Ta MiKpoeJIeMeHTAMU 32 POKH J10CJIi/I’KeHb

(cepenne 3a 2019-2021 pp.), mT.

®dakrTop B —rycrora

Paxkrtop C —

MOCIBY BapiaHTU 00pOOKHU MOCIBY
Bona-kontpons | B+ Mo | bio-rens Xenadit
1 2 3 4 5
®daktop A — copt Omior
1,5 mua/Ta 2,4 2,6 3,2 2,8
1,2 man/ra 2,7 2,9 3,0 2,9
0,9 mun/ra 2.9 3,3 3,6 3,4
copt Monyc
1,5 mnn/ra 2,3 2,6 2,8 2,6
1,2 man/ra 2,5 2,7 3,0 2,8
0,9 man/ra 2,6 2,9 3,2 2,9
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IIpooosocenns mabauyi 3.14.

1 | 2 3 | 4 | 5
copt CBir
1,5 mnn/ra 2,5 2,8 2,9 2,8
1,2 man/ra 2,8 3,0 3,2 3,1
0,9 mua/Tra 3,0 3,2 3,6 3,3
HIPgs, mT.: A —-0,07; B-0,07; C-0,09; AB -0,13; AC - 0,15; BC - 0,15; ABC - 0,26.

Sk cBimuaTh AaH1 1HIIUX JOCTITHUKIB, KUIBKICTh TTOBHOI[IHHOTO 3€pHA TOPOXY
Ha 1 010 3MiHIOETBCS B yMOBax Ykpainu Bix 2,0-2,9 mr. go 6,9 wmr. [10, 133, 134].
[Munmunenko B. C. [192] 31 cniBaBTOpaMy HaBOJATH 3HAYEHHS IHOT'O MTOKa3HUKA JIS
copty llapeBuu Ha piBHi 2,57-5,08 mrT., a 1s copry Jlesisz — 3,0-6,8 mT. 3aneXHO Bijg
yMoB BupoiryBanHsa. AHuapymko M. O., Jluxousop B. B. 3anexHo Bim copty Ta
MiHEpaJIbHOTO XUBJICHHS OTpUMYyBaiu 4,7-6,0 mr. 3epauH B 1 6001 [23, 25].

BaxxiuBUM MOKa3HUKOM, SIKAW MPSIMO BIJIMBA€ HA MPOAYKTHBHICTH TOPOXY, €
KUIBKICTh 3€pEH OoJiepKaHuX 3 OjHiel pociauHu. JlaHi, HaBeIEHI I1HIIUMH
JOCJIITHUKaMH, BapiroioTh y Mexkax 30,1 mt. 3a manumu [inypa I. M., B iioro gocimimax
KUIBKICTh 3€peH 3 OJIHI€l pociuHU Oyna Ha piBHI 19,9-20,0 mT. y Kpamux BapiaHTax
[72, 74], a Yunuuk O. C. HaBOAUTH JaHi 3a copTaMu ropoxy: B copty Llapesuy 15,4-
16,2 mt., a B copry Otaman — o 24,1 wr. [229, 231].

lanryp B. B. 1 €pemenko JI. C. BcTaHOBWIIHM, 11O Tij AI€I0 MOBHOTO AOOpUBaA
3HAYCHHS IHOT'0 MOKa3HMKa 3poctano 3 11,7 mr. go 14,5 mr. [51]. [Ipo HaiBummii
piBeHb, ofepkaHuil y BiacHuX nociigax (50,1 mr.), cioinmae Auapymko M. O. [20,
23].

VY nocnifax KUTbKICTh 3€peH 3 1 pOCIIMHU TOpOXy MU PO3PAXOBYBAJIH SIK JOOYTOK
BiJl IEPEMHOXEHHS MMOKa3HMUKIB K1JIbKOCT1 0001B (Ta6:. 3.13) 1 KIIbKOCTI HACIHUH Ha
oauH 010 y ¢a3y moBHOI cturiiocTi (tabia. 3.14), a gani 3Benu B Taduuio 3.15. [10,
133, 134].

Hani Tabnui 3.15 cBiguaTh mpo Te, 10 I'yCTOTa MOCIBY ICTOTHO BIUIMBajia Ha
KUTBKICTh 3€pHa 3 OJHi€T pOCIMHU. Y KOHTPOJBHUX BapiaHtax (0OpoOka IMOCiBy
BOJIOI0) Ta B IHIIMX BapiaHTaxX LIeW MOKAa3HUK 3pOCTaB MPHU 3MEHUIEHHI T'yCTOTH 3

1,5 mun/ra o 0,9 mun/ra. Ha xoHTpomi pisHuMus cTtaHoBmia 3,4 3€pHUHU y COPTY
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Omot (41%), aHanoriuHi pe3ysbTaT croctepiranucs i y copty CBit, TOA1 SIK y COPTY

Monyc el noka3zuuk gocsras 3,0 sepaunan (40%) [10, 133, 134].

Tabnuus 3.15.

KinbkicTh 3eped Ha 1 pocjiMHi TOpoXy 3a/1€KHO BiJi yYMOB BMPOLIYBAaHHS, IUT.

(cepenne 3a 2019-2021 pp.)

®axrop B — ®axtop C —
r'yCTOTa MOCIBY BapiaHTH 00pOOKH MOCIBY
Bona-koutponsk | B+Mo | Biorems | Xemadir
®axrtop A — copt Omior
1,5 muna/Tra 8,2 9,1 14,4 13,0
1,2 mun/ra 10,3 12,2 15,2 13,2
0,9 min/ra 11,6 14,8 17,6 16,3
copt Moayc
1,5 mu/ra 7,4 8,8 10,4 8,6
1,2 muH/Ta 9,5 11,1 12,6 11,5
0,9 man/ra 10,4 12,5 14,4 12,8
copt Cait
1,5 mua/ra 7,9 8,9 9,6 9,0
1,2 mue/ra 9,9 11,4 12,8 12,1
0,9 man/ra 11,3 13,8 15,8 14,2
HIPgs n1st 60618, miT. — npuBeAeHa B Tabaumi 3.13
HIPgs st 3epen B 1 600081, T. — npuBe/eHa B Tabsui 3.14

Ak mokazanu pe3ylbTaTh AOCHIKEHHS, KUIbKICTh 3€pEeH 3 OAHIET POCIUHU

TaKOX CYTT€BO 3ajie)Kasla BiJl BAKOPUCTAHHs MIKpOEJIEMEHTIB Ta Oiompenapartis [10,

133, 134]. Tak, npu ontumanbH1i ryctoti nociy (0,9 mun/ra) ais copty OmioT BoHa

cranoBwna 14,8 wr., qis copry Cit — 13,8 wr. 1 nus Monycy — 10,4 ., o

MIEPEBUIITYBAJIO KOHTPOJIb BiAMOBiAHO Ha 3,2, 2,5 Ta 2,1 mr. HaiGinpmmii mpupict

3abe3neuyBaB bio-renp, skuii dopmyBaB nmomatkosi 4,7, 2,9 Ta 2,4 3epHUHH IS

BKa3aHUX COPTIB, 3 3araJiIbHUM MpUpocToM Ha piBHI 6,0, 4,0 Ta 4,5 3epHUH HA OJHY

pPOCIUHY.

TakuM YMHOM, 3aCTOCYBaHHS JIOCHIKYBAaHUX TMpENapaTiB MOXKE CYTTEBO

HiABUIIUTH BPOXKAMHICTB 3€pHA TOPOXY, CTUMYJIIOIOUH 1 PEr'YJIIOI0UH PICT T4 PO3BUTOK

POCJIMH NIJISIXOM BIUTMBY Ha iX ¢pepmeHTaTuBHY cuctemy [10, 133, 134].
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3.3. ®iTocaHiTAPHUI CTaH arpoleHo3y Ta BOAOCIOKMBAHHS TOPOXY

3riIHO 3 METOJMKOI0 TPOBEICHHS JOCTIAIB OyJI0 BUBYEHO BIUIUB IPEMNapariB
bio-rens Ta Xenadit Ha ¢iTOCaHITApHUM CTaH MOCIBY Topoxy. Tak, B pe3yiabTari
JOCHIIPKEHb MH BCTAHOBHJIH, 110 3aCTOCYBaHHs repOinuay basarpan Ha movatky ¢a3u
BYCOYTBOPEHHS NMpHU BUCOTI pociivH 12-14 cMm npusBeno 10 3HuiieHHs 92% Oyp'sHiB
(mupuini 617101 Ta MOHUKIIOI, T000U TaTapChKOi, YOPHOIIUPA, HETPEOU 3BUYANHOT Ta
IHIIMX) MO BCIX BapiaHTax gociiny depe3 10-12 aniB micis oOpoOKHU MOCIBY rOpOXY,
ajie Ha IMOYaTKy MOBHOI CTHUIJVIOCTI HAaClHHS TOPOXY Y KOHTPOJBHUX BapiaHTax (He
00pobnenux npenaparoM bio-rens) npu rycroti 0,9 miuH/ra 3a0yp'stHEHICTh MOCIBY
Oyna Ha piBHI 2 OaniB 3a I'SITHOANBHOIO IIKAJIOK, B TOW 4Yac SK Ha OOpOOJICHHX
npemapatoM bio-renb AUISHKAX KUTBKICTh KOHKYPEHTOCTIPOMOXKHHMX Oyp'sHiB Oyia
HIk4e 1 Oama, 1[I0 CHPUSJIO TIPOBEIECHHIO 30UpaHHS ypoXKarw MPSMUM
KOMOaiiHyBaHHSIM MPaKTUYHO 0€3 BTpaT.

AHaJ3yIOYU CUTYaIliF0 MU MIPUUAIILIN 10 BUCHOBKY, 110 3a3Ha4YeHUH eekT OyB
JOCATHYTUH 3aBISKA 3HAYHOMY TPUCKOPEHHIO POCTY Ta PO3BUTKY TOpOXYy Ha
JIBOPa30BO 00pOOJIEHUX AUISTHKAX mpenapaTtom bio-rems, 110 103BOIMIO cPopMyBaTH
NOTY>KHY HaJ3eMHY Olomacy, sika MpUrHidyBajia ocjiabjaeHi repOinuaoM Oyp'sHu, 110
3AJIMIIWIKCH TICHS 3aCTOCYBaHHA repoiuuay. [IpoBeaeHi BUMIpIOBaHHS OCBITJIEHOCTI
MIOCIBY IO SIpycax 3 JOMOMOroro trokcomerpa K0-116 mokazanu, 1o mpu OCBITIACHOCTI
HaJl BEpXHIM sipycoM 37 THC.JTIOKC, OCBITJICHICTh B cepeiHbOoMY sipyci (Ha 35-40 cM Bifg
MOBEPXHI TPYHTY) Ha HeoOpoOJeHuX mociBax Oyna B Mexkax 20-22 THC.IIOKC, a B
HIOKHBOMY sipycl (Ha TOBepXHiI TrpyHTy) 12-14 Tuc.mOKC, B TOM Yac SIK TpH
3acTOCyBaHHI TIpemnapaTty bio-Tenb OCBITIIFOBAHICTh CEpeAHBOTO ApyCy Oyia Ha piBHI
16-18 Tuc.mmoxc, 1o 3ade3nedyBano ONTUMaIbHUNA (POTOCUHTES, & B HIXKHBOMY JIUIIIE
4-6 THC.TIOKC, 1O OYy7I0 OJU3BKUM JI0 TIOPOTOBOi OCBITIIFOBAHOCTI (POTOCHHTE3Y
NPUTHIYEHUX TepOiluaoM Oyp'sHIB 1 BEJO /10 aHOMAJIbHUX SIBHUII B iX POCTI Ta
PO3BUTKY, Ta CIPUSAIIO KOHKYPEHTOCIIPOMOXHOCT1 TOPOXYy B 00poThO1 3 Oyp'ssHamu 3a
(dakTopu KUTTEHISIBHOCTI (CBITIO, BOAy, AoOpuBa Ta iHmi). Ha pucynky 3.11
3adikcoBaHO HeoOpoOneHui mpemapaToM bio-renb BapiaHT MOCIBYy ropoxy, a Ha

pucyHKY 3.12 — 00pobneHuii.
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Pucynok 3.11 [TociB ropoxy y KOHTpOIbHOMY BapiaHTi (00poOKa OCiBYy BOAOIO)

Mu Gaunmo, 110 KiIbKICTh Oyp'saHiB Oyna B Mexax 1-2 Oana. Pucynok 3.12.

CBITYUTH, 1110 KITbKICTh KOHKYPEHTOCITPOMOXKHUX Oyp'sHIB Oysia MiHIMAJIBHOIO.

Pucynok 3.12 IlociB ropoxy npu o6po06iii npenaparoMm bio-renb
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Kpim Toro, Oymu mpoBezneHi ¢iTocaHiTapHi OOCTEKEHHS MOCIBY TOPOXY Ha
npenMeT iX BPaKeHHs XBOpoOaMM, HAWHEOE3MEUHIIOK 3 SKUX B HAIIM 30HI €
ackoxito3 (30yauuk rpub Ascochyta pisi Libert.) [176, 213, 235, 236]. Ha
HeoOpoOIeHuX mpenapaToM bio-renp AUIsSHKaX MU CIIOCTEpIraau BpakeHHs 0001B Ha
piBHI 1 Oany 3a m’ATHOAIBHOIO IIKAJIOK, a HAa OOpPOOJEHMX JIBIYl — 3HAXOJUIIU
OJIMHUYHI BUITAJIKH aCKOXITO3Y.

Bopa, sik BciM B1IOMO, € OJTHUM 13 OCHOBHHUX €KOJIOTTYHUX (PAKTOPIB BiJl SIKOTO
3aJICKHUTh PICT, PO3BUTOK POCIHH Ta iX MPOIYKTUBHICTD [237].

V¥ nocymuuBux ymoBax IliBnennoro Creny Ykpainu BupilliajgbHe 3HaYEHHS 15
dbopMyBaHHS BpOXkaro K 010MacH, Tak 1 OCHOBHOI MPOJYKIIil Ma€ HAsIBHICTh BOJIOTH.
[Ipy ibOMY KPUTHYHUM € HE JIUIIE CyMapHUil 00CAT OmaiB, a i iX Ce30HHUNA o3IO,
0co0MBO TPOTATOM (a3 Bereranii CUTLCHKOTOCTIONAPCHKUX KynabTyp. IimbHICTH
MOCIBIB TAKOXX CYTTEBO BIUTMBAE HAa €()eKTUBHICTh BUKOPUCTAHHS K aTMOC(HEpHOI, TakK
1 TPYHTOBOT BOJIOTH, a BIJITAK — 1 HA 3araJIbHU BOJHUN OanaHc arpoekocucteMu. Jlis
aHai3y BOJIHOIO PEXHMY BHU3HAYalM TMOJBOBY BOJIOTICTh I'PYHTY Ha IOYATKy Ta
HAIIPUKIHIII BEreTaliifHOro Mepioly ropoxy, IO JO3BOJIMIIO OOYHUCIUTU KUIBKICTh
IPOAYKTUBHOI BOJIOTH B IpPYHTOBOMY poduii. Ha OCHOBI IMX TaHUX MU PO3paxyBasu
OJIMH 13 KIJIFOUOBUX MOKA3HHKIB BOJHOIO PEXUMY — KOE(ILIEHT BOAOCIOKUBAHHS.
JlocTatHiii 3amac BOJIOTM B METPOBOMY IIapi I'PYHTY 3a0e31euye ropoxy ONTUMAaJIbHI
YMOBH ISl IOTJTMHAHHS BOJIOTH Yepe3 KOPEHEBY CUCTEMY, IO CTIPUSE IHTCHCHBHOMY
POCTY, PO3BUTKY BEre€TaTHBHOI MAacH, a TAKOK YTBOPEHHIO 37J0POBOTO JIUCTS 1 IJIOTIB.

VY rtabmumi 3.16 mpuBOAMMO JaHHI IO KUIBKOCTI OMNAJiB 3a PIK Ta IEPiof
BEreTallii ropoxy 1 3amnacy akTUBHOI TPYHTOBOT BOJIOTH TIEPE]] TOCIBOM B IIApi TPYHTY
0-100 cm, MM.

Ak cBiquuTh Tabmuis 3.16 y 2019 porii Bchoro 3a pik Bunaio 334 MM onajis, B
TOMY YHMCJI1 3a TIep10] Bererarlii ropoxy — 92 Mm, nepearnociBHUM 3amac BOJOTH B Iapi
rpyHTy 0-100 cM ctaHoBUB 126 MM. VY Haitbuib nocyuuinomy 2020 potii BCOro 3a
pik Bumasio 248 MM omajiB, B TOMY YHCJIi 3a Tepion BereTaiii ropoxy — 59 mwm, 1o
ICTOTHO BIUTMHYJIO Ha 1OT0 TPOIYKTUBHICT, TIPH ITbOMY MEPEAOCIBHUN 3a11ac BOJIOTH

ckiagas 72 mm. 2021 pik xapakTepu3yBaBcs HAWOUTHIIIMM BOJ03a0€3MEUEHHSIM: 3a PiK
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Bumnango 370 mm, a 3a mepion Bereramii — 108 MM, a mepeANOCiBHUIN 3amac BOJIOTH

rpysry B mapi 0-100 cm 6yB Ha piBHI 134 MMm.

Tabnuys 3.16

KinbkicTs onagiB Ta 3amac aKTUHBHOI TPYHTOBOI BOJIOTH 0 POKAX JAOCTiIKEeHHS

nepea mocisom B mapi rpynry 0-100 cm, mm

Pix Bcporo kiibKicThb KinekicTs onamais 3a 3amac aKkTUBHOIL

OIaJliB 3a pPiK, MM | [epioJ Bereralii, MM TPYHTOBOI BOJIOTH

mepes MmociBoM B Iapi
rpyaty 0-100 cm

2019 334 92 126
2020 248 59 72
2021 370 108 134
Cepenne 317 86 107

3a poKu JOCHIIKEHHS MU BUBYAJIM BIUTMB MIKPOEJIEMEHTIB Ta OiompernapaTiB Ha
CyMapHE€ BOJOCIIOKMBAHHS COPTIB T'OPOXY Ta KOE(ILIEHT BOJOCIOXKHBAHHS, SIKUN
BKa3ye Ha KUIbKICTh BOJIM, BUTPAYEHOI JJI BUpoIyBaHHd | T npoaykuii. Huxye (puc.
3.13., 3.14. Ta 3.15.) Mu npuBoAMMO Tpadiku, IO UIFOCTPYIOTh Ii MOKAa3HUKU Y
ONTUMAJIBHUX BapiaHTax jJociiay s coptiB Omior, Moayc ta Ceit [176].

I3 rpadika (puc. 3.13.) BUOHO, 0 OOCSITH CyMapHOrO0 BOJOCHOKHUBAHHS Y
KOHTPOJIBHOMY BapiaHTi (00po0Ka MOCiBY BOJIOI0) Ta JOCIITHUX BapiaHTax ICTOTHO HE
pi3HWIMCA (KOMMBaHHA B Mexkax +3-5%), TpoTe TOKa3HUKU KOe]iIlieHTa
BOJIOCTIOKMBAHHSI MM TOMITHI BIZIMIHHOCTI MDK IuMHU Bapiantamu. [Ipu oOpoOii
nociBy npenaparoMm bio-rens koedillicHT BomocnokuBaHHg OyB B Mexkax 302 M3/t i
MEHIIMH Hi y KOHTpoJi (06pobka nociBy Bogorw) Ha 73 M3/1 (19,4%), mo mnos's3ane
13 3HAYHUM 30UIBIICHHSAM YPOXKaHHOCTI TOPOXY Y IIbOMY BapiaHTi y 3B'I3KY 3 KPaIllolo

HOro ajianraui€ero 10 yMOB BUPOIIYBaHHS B OCYHIUIMBOMY KJIIMATI.
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Pucynok 3.13. CymapHe BOJOCTIOKMBaHHS Ta Horo koedimieHT y copty Omiot
3a ONTUMAJIbHOI TycToTH TmociBy 0,9 MiH/rTa Tpu ABOPa30Bid 0OpOOIl TMOCIBY

npenapatoM bio-rens (cepeane 3a 2019-2021 pokn)

Ax imoctpye rpadik (puc. 3.14.) y copty Momyc o00cCsATH CcymMapHOTO
BOJIOCTIOKUBAHHS Y KOHTPOJILHOMY BapiaHTi (00poOKa MmOCiBy BOJOI0) Ta JOCIITHUX
BaplaHTax pi3HWIUCS B Mexax +£3-5%, mpore mnokazHMKM ~KoedirieHTa
BOJIOCTIOKMBAHHSI MM TOMITHI BIJIMIHHOCTI MDK IuMHU Bapiantamu. [Ipu o0poOii

. . . . 3 .
MOCiBy rnpenaparoM bio-Tenb koedilieHT BOAOCIIOKUBAHHS CTAHOBUB 364 M°/T 1 OyB

MEHIIHH Hix y KoHTponi (06pobka nociBy Bomoro) Ha 78 M%/t (18%).
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Kontpons (BOJJB) Bio-rens Xemnagir
OJIOCIIO>KUBAaHHS, M3/ra B KoedirieHT BOJOCIIOKUBAHHS, M3/T

Pucynok 3.14. CymapHe BOIOCTIO)KMBAHHS Ta HOro KoedilieHT y copTy Momyc
3a ONTUMANbHOI TYyCTOTH TociBy 1,2 MiH/Ta mpu [BOpa3oBiii 0OpoOIll MOCIBY

npenapatrom bio-rens (cepenne 3a 2019-2021 pokn)
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OO6csiru cymapHOTo BOAOCIIOXKHMBAHHS y BapiaHTi gociiny st copTy CBit 3a

ONTUMAJBHOI I'YCTOTH MOCiBY 1,2 MutH/Ta HajaHi B puc. 3.15.

1400
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Konrpons (Bona Mo+B Bio-renb Xena(blT
OJIOCHO)KI/IBaHHH m3/ra B KoeillieHT BOJOCIOKHBAHHS, M3/T

Pucynok 3.15. CymapHe BogoCcnio>kuBaHHs Ta Horo koediiieHT y copty CBIT 3a
ONTUMAJILHOI T'YCTOTH MOCIBY 1,2 MJTH/Ta npu ABOPa30Bii 00poOIli MOCIBY IpenapaTom

bio-rens (cepemne 3a 2019-2021 pokn)

Sx Bkazye rpadik 3.15, mo cymapHe BOAOCIOXXHBAHHS Y KOHTPOJIHHOMY
BapiaHTi (00poOKa MOCIBY BOJIOIO) Ta JOCHTIIHUX BapiaHTax Oylin Maii’ke Ha OJHOMY
piBHI, KOedilli€HT BOJOCIIOKHUBAHHS MaB 3HAYHY PI3HUIIO MK IIUMU BapianTtamu. [Ipu
00po011i mociBy npemnapatoM bio-renb koedimieHT BOAOCTIOKUBAaHHS OyB B Mekax 325
M3/T 1 MeHIIMH HDK y KOHTpodi (06poOka mociBy Bomoro) Ha 86 m/T (21%), mio
MOB's3aHE 13 30UTBIICHHSIM YPOXKalHOCT1 TOPOXY Y IIbOMY BapiaHTI y 3B'SI3KY 3 KPaIo0
HOro ajjanTaii€ro 10 YMOB BUPOIIYBaHHS B MOCYIUIMBOMY KJIiMaTi.

[Ipo momiOHy TEHACHII0 BKa3ylOTh 1 IHIII aBTOPH, SKI JOCHIIKYBAIH
BOJOCOKHMBaHHA Tropoxy B yMmoBax IliBgenHoro Creny VYkpaiHu. SIK CBIIYUTH
Pynenko B. A. [256] cymapHe BomocmokuBaHHs st copTy CBIT nmocsraio B
cepenqabomy 978 m3/ra. Ilpm mpoMmy Koe(iLliEHT BOJOCIOKMBaHHSA OyB Ha piBHI
414 m3/r.

CxopoueHHs koe(imieHTa BOJOCIIOXUBAHHSA Ma€ HHU3KY CYTTEBUX IiepeBar.
Hacammnepen, BoHo 3a0e3neuye OUIbII paliioHAIbHE BUKOPUCTAHHS BOJIHUX PECYPCIB,

110 € KPUTHUYHO BXKIMBUM Y PErioHax 3 AepiIMTOM BOJIOTH. 3HIKEHHS TOTPEOH B BOJII
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npu 30epeKeHHI MPOMYKTHBHOCTI [O3BOJISIE 3MEHIIMTH BUTPATH HA 3POIICHHSA,
BOJIHOUYAC 3a0e3Ieuyloun NoTpeOr POCIHUH TOpPOXY y BOJOro3ade3neueHHi NpoTsIromMm
OCHOBHHX (ha3 pO3BUTKY.

Kpim Toro, 3uHmkeHHsI KoedillieHTa BOJOCIOXXUBAHHS IIIJBHUINYE E€KOJOTIUHY
aIaNTUBHICTh KYJAbTYPH: TOPOX CTA€ OLIBII BUTPUBATIUM JO0 THMYACOBHX MOCYIUIUBHX
yMOB, €()EeKTUBHIIIE BUKOPUCTOBYE BOJIOTY 3 IPYHTY, 110 CIPHUSE CTA0LILHOMY POCTY
HaBITh 32 OOMEXEHOr0 BOJIOro3ade3neueHHs.

[Ile onaHi€l0 Ba)XJIMBOK NEPEBArold €  MIJBUILEHHS €(EeKTUBHOCTI
BOJIOKOPUCTYBAaHHs, IO JO3BOJSE JOCATTH CTaJoro 3eMiiepoOCTBa 3 MEHIIUM
HABaHTAXEHHSM Ha BOJIOTOCIIOAAPCHKI cucTeMHU. Lle 0co0IMBO BaXIIMBO 1Sl PET10HIB,
Je 3pOILICHHS € OOMeXeHMM abo OpOroBapTiCHMM. 3MEHIIECHHSA Koe]ilieHTa
BOJOCTIOKMBAHHS, TAKUM YHHOM, HE JIUIIE 3HKYE 3aJICKHICTD B/l 30BHIIIHIX JKEpPET
BOJM, a ¥ CIpUsS€ MiJBUIIECHHIO BPOXKAMHOCTI TOPOXY, 3a0e3meuyroun CcTaOuIbHI
pE3yNbTaTH HABITh Y HECTIPUSATIMBUX YMOBAX.

3MeHIeHHs KoedillieHTa BOJIOCIIOKMBAHHS TOBUHHO CTATH OJJHUM 13 KITFOUOBUX
OpIEHTHPIB JIJI CYy4aCHOT0 arpOBUPOOHMIITBA, OCOOJIMBO B YMOBAX KJIIMAaTUYHUX 3MiH,
AK1 JIeJai 4acTillle CypOBOIKYIOThCS aHOMAIbHUMU TeplogaMu nocyx. Lle 3aBaanns
Ma€ BUPINIYBATUCh HE JIMIIE HUISIXOM CEJIEeKIlll MOCYXOCTIMKUX COpTIB, a W 4depes
BIIPOBA/KCHHS €(EKTHBHUX arpoOTEXHIYHUX MPUHOMIB, TaKMX SK MYJIbUYYyBaHHS,
ONTUMI3AaIlisl TYCTOTH TMOCIBIB 1 BHUKOPHCTAHHS Cy4YaCHUX TEXHOJOTIH 0OpoOITKY
IPYHTY Ta O10JIOTTYHHX TpenapariB. Takuit KOMIUIEKCHUN T1IX11 JO3BOJISIE 3MEHIITUTH
BOJIHE HABAHTAKEHHS HA arpOEKOCHCTEMU 0e3 HIKOJIU JJIsl BPOXKAMHOCTI, a B ACIKHX
BUITQJIKaX — HAaBITH 3 11 3pOCTaHHIO.

[TopiBuroroun rpadiku 3.13 3.14 Ta 3.15 My BCTAaHOBWJIH, 1110 HA KOHTPOJIBHUX
BapiaHTax (00poOKa BOJI0I0) CYMapHE BOAOCTOKHUBAHHA y copTiB OmioT 1 Moyc Oyio
npuoOJIM3HO HA OJHOMY piBHI 1 cTaHOBWIO 1125-1126 mM® Ha rekTap, B TOM 4ac, K y
copty CBIT 11ei moka3HuK 30u1bIIyBaBcs 10 1161 m? Ha rexrap. Lle Bka3ye Ha Te, 110
y LIbOI'O COPTY OCMOTHYHUI MOTEHI[1a]1 KOPEHEBOI CUCTEMH € OUIBII MOTYKHUM.

OT1xe, cTOCOBHO Koe(illieHTa BOJOCTIOKMBAHHS HA KOHTPOJIbHUX BaplaHTax, TO
HallHWK4YKUM BiH OyB y copTy OmioT — Ha piBHI 375 M? Ha rekrap, y copty CBIT BiH

30ubITyBaBcs 10 411 M3 Ha rekrap, a y copry Moayc — no 442 m* Ha rektap. Lle Bkasye
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Ha Te, 1110 HaWOUIbIII EKOHOMHO BUTPAYa€ MOTIUHYTY BOJIOTY copT OMIIOT K HAMOLIbII

aganToBaHuii 10 mocynuinBux ymoB IliBnennoro Cremy Ykpainu.

BucHoBku 10 po3ainy 3

1. ATpOTEXHOJIOTIYHI MNPUWOMH, 30KpEMa pEryJllOBaHHA TYCTOTH TIOCIBY
(0,9-1,5 mun/ra) Ta mo3akopeneBa o0poOka Oionpemnapatamu (bio-renas, Xenadit) ta
KOMITO3HI[IE€I0 MIKpoeneMeHTiB (6op + MojiOjeH), ICTOTHO BIUIMBadd Ha PICT 1
PO3BUTOK copTiB ropoxy (Omnot, Mogayc, CBiT), NOJIOBXKYIOUYH BEreTaliiHUN Iepioj
10 8 ni0, 30UTBIIYIOYM BUCOTY pociuH 10 15-20 cM y ¢a3y UBITIHHA Ta KUIBKICTb
JUCTKIB Ha 5-7 IITYK, MPUYOMY F€HETUYHI OCOOJIMBOCTI COPTIB MaJl MEHIINI BILIUB
Ha 3arajpbHy TpPHUBAJIICTh Bererauii. Y KOHTPOJBHUX BapiaHTax B copTy Ormior
HANOUIBITY IUTOITY aCUMUIAIIIHOT TOBepXHi (25,7 Truc. M?/ra) 3adikCOBaHO 3a TYCTOTH
0,9 mnn/ra, a mMakcumanbHe 3HaueHHs (31,3 Tuc. m?ra) oTpumaHo npu oOpoOI
npenapatrom bio-rens 3a rycrotu 0,9 mun/ra, mo Ha 21,8% Oinbine 3a KOHTPOJIb.
OO6poOka KOMIO3UIIi€r0 MiKpoeneMeHTiB (6op + MomiOAeH) MiaBUINYBada Olomacy
aCUMUTAIIIRHOTO anaparty B cepeauboMy Ha 5,2%, Xenadirom — Ha 13,1%, bio-renem
—Ha 22,3%, 1110 BKa3zye Ha HOT0 HAWBUIY €PEKTUBHICTD.

2. Haliumuii 1000BMI MpuUpICT HAA3eMHOI OloMacu B Cyxid pEYOBUHI Y
KOHTPOJIbHOMY BapiaHTi (00poOka Bojoro) chopmyBaB copt Omior — 9,0 r/m* 3a
rycrotd 1,5 mia/ra. bio-rens HalO1abIe 301TBINB el MOKa3HUK: s copTy OmioT
— 1o 13,3 r/m?, nisa copry Ceit — no 11,8 /M2, a m1s copty Moayc — mo 10,3 r/m? 3a
T'yCTOTH IOCIBY 1,5 MiIH/Ta y BCiX BUIIAJKaX.

3. Cyxa 0iomaca KOpeHiB y KOHTPOJIbBHOMY BapiaHTi pi3HUIIACS 3aJI€KHO BiJl POKY:
y 2019 porti — 60-66 r/m?, 2020 — 51-57 r/m? Ta 'y 2021 porti — 58-62 r/m?), 3 mepeBaror
coptiB Omtot Ta Ceit (Ha 12-15% Buie, Hix y copty Monyc). O6po6ka KOMIO3UIIIEIO
MIKpOeJIeMeHTIB 301IbIyBaia Macy kopeHiB Ha 14-20% (7-12 r/m?), Xenadit — Ha 18-
26% (9-15 r/m?), a Bio-renp 3a0e3neunB HanOUTBIIUN TpupicT — Ha 24-30% (13-18
r/m?). Maca Ta KUIbKICTh Oynb004OK a3oT¢ikcyrounx Oakrepid Ha 10 pociauHax
3pOCTaJId 31 3MEHIIEHHSIM I'yCTOTHU MOCIBY B cepeHboMy Ha 17-19% y Bcix copTiB, pu
boMy copT Moayc MaB MeHII nmokazHuku. OOpoOka MikpoeneMeHTaMH 301bIIIa

Macy Oynb0ouok Ha 29-38%, Xenaditom — Ha 39-54%, a bio-renem — Ha 53-62%.
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4. KinbKicTh KBITOK Ha POCIMHY Y KOHTPOJIBHUX BapiaHTaxX KojuBajiacs Bif 5,3 1o
7,4 1IT., 3MEHIITYIOYHChH 31 30UTBIIIEHHSIM TYCTOTH MociBy. OOpoOKa MikpoereMeHTaMu
30uTbIMIIa Tiek mokasHuk Ha 13,3-18,4%, Xemaditom — Ha 16,6-19,0%, a bio-rens
3a0e3neunB HaOubmui npupict — Ha 20,3-22,4%. YV KOHTpPOJBHHUX BapiaHTaxX
KUIBKICTh 0001B, YTBOPEHUX IMICJISI I[BITIHHS HA OJIHIM POCIIMHI 3ajIeXaia BiJl COPTY Ta
I'YCTOTH IMOCIBY, 3a0e3neuyrouu 4,3-5,1 mt. y coptiB Omiot 1 CBIT (3 TEHACHIIIEIO 0
3pOCTaHHs MPU MeHMid ryctoti) Ta 3,9-4,3 mr. y copry Moayc (Ha 16% menie).
HaiiBuimuii koedilieHT 3aIUTIAHEHHS Y KOHTPOJIBHUX BapiaHTax Mainu coptu Omior i
CaiT (80-83%), He3aneXHO BIJ T'YCTOTH IOCIBY. Y copTy Moayc Leid MOKa3HUK
ctaHOBUB 72-76%, mo Ha 10-11% nHwkue. MikpoenemeHTH Ta Oionpenaparu
miABUILYBaNIu Koe(ilieHT 3ammigHeHHs Ha 2-5%, 3okpema bio-rens — Ha 4-7%, a
Xenadit — Ha 3-6%.

5. KinbKicTh HACIHHEBUX 3a4aTKIB 3aJIeKalia BiJl COPTY: Y KOHTPOJIBHUX BapiaHTax
Omor 1 Ceir mamu 3,6-4,2 mr., a Monyc — 3,1-3,5 mr. (Ha 14-17% wmeHme).
MikpoeneMeHTH 30UTbIIIIN 1IeH moka3HuK y copTiB Ominot 1 Ceit a0 4,0-4,5 wrT., a B
copty Monayc — 1o 3,3-3,6 . bio-rens 3a6e3neunB HalOLIbIIMN nipupict Ao 4,4-4,8
mT. y coptiB Omnor 1 CBiT, a Xenadit —4,1-4,5 mt. Cepeaus KUbKicTh 0001B Ha O/IHIH
pociuHi y Ga3y MOBHOI CTUTIIOCTI 3epHa Y KOHTPOJIBHUX BapiaHTax cTaHoBuia 3,2-4,3
IIT., 3MEHIIYIOYUCH 31 30UIBIIEHHSAM T'YCTOTH MociBy. Haiibinbiie 60618 Maiau copTu
Omnor 1 Csit (3,4-4,3 mit.), a Haiimenme — copt Moxnyc (3,2-3,9 mr.). O6poOka
MIKpOeleMeHTaMH 301UTbIITyBaja KijIbKicTh 0001B Ha 6-12%, Xemaditom — Ha 6-13%, a
bio-renp 3abesneuyBaB HaOuUTbIUK mpupict — Ha 9-18%. KinbkicTh HAciHUH B
oJlHOMY 0001 Ha 1epioj] MOBHOI CTUTIIOCTI 3epHA y KOHTPOJIBHUX BapiaHTaX CTAHOBHIIA
2,3-3,0 mT., 3anexxaun Big copTy. OOpoOka KOMMO3UINEID MiKpoeiaeMeHTiB (6op +
MoJiOaeH) 30uTblimia 1ed mnokazHuk Ha 7-13% (mo 3,3 mT. y cepenHboMy).
Haiibinpiia KiapKicTh 3epHUH criocTepiranacs y coptiB OmioT 1 CBiT 3a 00poOku bio-
resiem (110 3,6 wT., +20-24% 10 KOHTPOJII0), TOI1 K Y COPTY MolyC MaKCUMyM CATaB
3,2 1T,

6. Ha MomeHT 30MpaHHs, y KOHTPOJbHUX BapiaHTax (0e3 o0pobku bio-renem) 3a
rycrotu nociBy 0,9 mun/ra 3a0yp'anenicte Oyna 2 6anu, a 3actocyBaHHsA bio-remro

3MEHIIyBaJo ii 70 MeHIe 1 6ana, 1o cupusio 0e3nepentKogHOMY 30UPaHHIO YPOKak0
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npsiMuM  kKomOaiiHyBaHHSIM. OOpoOka mocCiBy copTiB ropoxy bio-rexem 3HuM3MIA
ypaxxeHHs 000iB XBOpPOOOIO acCKOXITO3, IO CBIAYUTH TPO 3aXUCHY IO IHOTO
npenapary. Ha koedimieHT BOAOCIOXKHUBAHHS TOPOXY HaWOUIbINE BIUIMBAB
Olonpenapar bio-renp, skuii 3a0e3nedyBaB Koe(DIIIEHT BOAOCTIOKHMBAHHS Y COPTY
Omnor Ha piBHi 302 M? Ha ToHHY, y copTy CBIT 325 M* Ha TOHY Ta y copty Moayc 364
M? Ha TOHHY 3€pHa. Y mpernapara Xenadit 111 TOKa3HUKU OyJIM HAa TAaKOMY PIBHI: JJIS
copty Omtot — 315 m> Ha ToHHY, )11 copTy CBIT — 352 M? Ha TOHHY 1 77151 copTa Mojyc
— 363 m* Ha ToHHY 3epHa. OOpOOKa MOCIBY KOMIIO3UIIIEI0 MIKPOEJIEMEHTIB OOpy Ta
MoJiOIeHy cripusiia GopMyBaHHIO KOe(iIi€HTa BOJOCTIOKHUBAHH: y copTy OmioT Ha
piBHI 327 M* Ha TOHY, y copTy CBiT — 347 M? Ha TOHHY Ta y copTy Moayc — 376 m> Ha

TOHHY 3€pHa.
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PO3/ILT 4
BIIVINB BIOMPEITAPATIB TA KOMITO3UIIi MIKPOEJIEMEHTIB
HA MIPOAYKTHUBHICTD, YPOKAWHICTD TA SIKICHI TOKA3HUKHA
3EPHA COPTIB IT'OPOXY 3A PI3HOI I'YCTOTH ATPOLIEHO3Y

4.1. IIpoayKTHUBHICTH COPTIB rOPOXY NPH 3aCTOCYBAHHI MiKpOeJeMeHTIiB Ta

Oionpenaparis 32 pi3HHX I'YCTOT NOCIBY

B ymoax IliBnenHoro Cremy, B 30HI Tak 3BAaHOIO «PU3HKOBAHOI'O
3emJ1Iepo0CTBa», OCHOBHUM €KOJOTIYHUM (PaKTOPOM, IO BU3HAYAE MPOJYKTUBHICTH
CLUTBCHKOTOCIIOAAPCHKHX KYJIBTYP Y HE3POIIYyBaHUX YMOBaX, € Boja [10].

Bin cryneHs 3BONOXEHHS TPYHTY, BOJIOTOCTI TIOBITPS B TeEpioj Bereraiii
ropoxy, 3amacy NpOAYKTHUBHOI BOJIOTM B OPHOMY IIIapi HA MOMEHT CiBOM B MpsiMii
3aJIOKHOCTI 3HAXOUTHCS YPOKaHICTh ioro HaciHus [10].

I3 manux po3nainy 2 qucepTartii BioMo, 110 3a MEepioJ] Bererarlii ropoxy KUIbKICTh
OMaJiiB 3a pOKaMM 3HA4yHO BapiooBaia. HailObubmn  mocynuiuBuM — OyB
2020 pik, OI0 3HAYHO 3HU3WIO MPOAYKTHUBHICTH TOpoOXy, mopiBHsHO 3 2019 Ta
2021 pokamu.

3a cBiAYEHHAM OaraThOX aBTOPIB 1 HAIIMMM MOMEPEAHIMHU CIOCTEPEKEHHIMH,
MiKkpoeneMeHTH 6op 1 MomibaeH Ta OGiompenapatu bio-rens 1 XemadiT mokpamyoTh
PICT Ta PO3BHTOK POCIIHMH TOPOXY, ITIBHIYIOYN Horo mpoayKTuBHICTH [7, 8, 9, 150,
182, 185, 188, 189].

JlaHi, 110 XapakTepu3yrTh 3aJEKHICTh BPOXKAIO TOPOXY BiJl OOPOOKH TMOCIBY
MIKpoOeJIeMeHTaMH Ta OilonmpenapaTaMu, HaBeeHl B Tabmnui 4.1.

[ToxgiitHa 00poOKa MOCIBY rOpOXy CYMIMIIIIO O0PY Ta MOJIOAEHY MpU3BeEa 10
30iIbIIeHHsT Bpokaro HaciHHsg B Mexax 0,19-0,49 t/ra (7,1-17,3%). HaiiBumuii
NOKa3HMUK crocrepirascsi y ropoxy copty Csit npu rycroti 1,2 mun/ra (0,49 t/ra-
17,3%). V copty Moayc MakcumanbHui npupict Bpoxato ctaHoBuB 0,44 1/ra, abo
16,9% mpu rycTori 1,2 Man/Ta, a B copty Omior — 0,31 1/ra, TodTo 10,3 % 3a 3arycrotn

nociBy 0,9 mute/ra [10].
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i mani MATBEPIKYIOTh BUCOKY €(DEKTUBHICTh MIKPOCIEMEHTIB, 1 3 OTJIsIy Ha
iX JIOCTYIHICTH Ta BITHOCHO HU3BKY BapTICTh T'€KTAPHOI HOPMH, BOHHU 3aCIIYyTOBYIOTh
Ha yBary arpoBupoOHUKIB. Perynsarop pocty Xenadit y mociigax mociaB cepeHio
MO3UIII0 cepen OlompenapaTopiB, 3a0e3Meuyrdd MPUPICT BPOXKAIO 3epHA TOPOXY Y
JOCIKyBaHUX copTax B Mexax 0,17-0,52 t/ra (8,1-20,3%) [10].

Haii6inpmmii mpupict crioctepirases y copty Moayc (0,52 1/ra abo 20,3%) nipu
rycrorti 1,2 man/ra, y copty CeiT — 0,45 1/ra (18,9%) 3a rycrotu 1,5 miin/ra, a 'y copty
Omnor — 0,44 1/ra (14,7%). Minimansuuii npupict (0,17 1/ra ado 8,1%) OyB y copty
Monayc npu rycroti 1,5 mun/ra. Lle cBiquuTh NMpo MEPCIEKTUBHICTh BUKOPUCTAHHS
npenapaty XenadiT npu BUPOIIYBaHHI 3epHa ropoxy B ymonax IliBnennoro Cremny.
Haiibinpmmii BB Ha MIABHMINEHHS NPOAYKTUBHOCTI TOpPOXy MaB bio-renb.
BukopuctanHs 1poro mpemapary s TMOJBIMHHOI OOpOOKM BEreTyr4ux IMOCIBY
3a0e3neumio JoJaTKoBUK BHUXiq 3epHa B Mexax 0,44-0,70 t/ra (18,3-26,3%).
Makcumanbauii fogatkoBuii yposxkaii (0,70 t/ra abo 26,3%) Oysno OTpUMaHO y COPTY
Csit npu ryctoti 0,9 mnn/ra, y copry Omior — 0,64 1/ra (21,3%) 3a rycroru 0,9

MIIH/Ta, a 'y copty Moayc — 0,57 1/ra (22,3%) [7, 8, 9, 10].

Tabnuys 4.1.
Ypo:kaiiHicTh 3epHa ropoxy 3a pi3uux rycrot nociBy y 2019-2021 pokax (1/ra)
®axtop C PesynbraTu goCHiKEHb 32 pOKaMU, T/Ta [TpubaBka BiTHOCHO
Bapiantu 00po0ku KOHTPOJIIO
0CiBY 2019 p. | 2020 p. | 2021p. | Cepenne 1/ra %
1 2 3 4 5 6 7

®PaxTtop A — copt Omnor
®akrtop B — rycrora nociBy — 1,5 mnn/ra

Bona-koHTpOois 3,26 2,21 2,86 2,78 0 0
B + Mo 3,46 2,42 3,02 2,97 0,19 7,1
Bio-renb 3,91 2,70 3,58 3,39 0,61 22
Xenadit 3,48 2,47 3,15 3,03 0,25 9,0

rycroTa nocisy — 1,2 mis/ra

Boma-koHTpoIh 3,37 2,25 3,05 2,89 0 0
B + Mo 3,67 2,57 3,31 3,18 0,29 10,0
bio-renp 3,96 2,72 3,58 3,42 0,53 18,3
Xenadit 3,64 2,55 3,36 3,18 0,26 10,0
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1Ipooosorcenns madbauyi 4. 1.

1 2 | 3 | 4 | 5 | 6 | 7
rycrora nocisy — 1,2 mis/ra
Bona-koHTpOsb 3,37 2,25 3,05 2,89 0 0
B + Mo 3,67 2,57 3,31 3,18 0,29 10,0
bio-renp 3,96 2,72 3,58 3,42 0,53 18,3
Xemadit 3,64 2,55 3,36 3,18 0,26 10,0
rycrota nocisy — 0,9 mus/ra
Boma-koHTpoh 3,50 2,36 3,14 3,00 0 0
B + Mo 3,84 2,70 3,39 3,31 0,31 10,3
bio-renp 4,17 2,87 3,87 3,64 0,64 21,3
Xemadit 3,94 2,75 3,64 3,44 0,44 14,7
copt Monyc
ryctoTa nocisy — 1,5 min/ra
Bona-xonTpoin 2,40 1,77 2,17 2,11 0 0
B + Mo 2,72 1,88 2,43 2,34 0,23 10,9
bio-rens 2,88 2,08 2,72 2,56 0,45 21,3
Xenagit 2,64 1,80 2,39 2,28 0,17 8,1
rycrota nocisy — 1,2 min/ra
Bona-koHTpOib 2,92 2,08 2,66 2,55 0 0
B + Mo 3,44 2,41 3,10 2,98 0,44 16,9
bio-renp 3,55 2,52 3,30 3,12 0,57 22,3
Xenmadirt 3,52 2,47 3,21 3,07 0,52 20,3
rycrota nocisy — 0,9 min/ra
Bona-koHTpoib 2,78 1,91 2,49 2,39 0 0
B + Mo 3,02 2,15 2,70 2,62 0,23 9,6
Bio-renp 3,29 2,28 2,96 2,83 0,44 18,4
Xenagit 3,04 2,13 2,75 2,64 0,25 10,5
copt CBiT
rycroTa nocisy — 1,5 mis/ra
Bona-koHTpOIIH 2,82 2,09 2,23 2,38 0 0
B + Mo 3,11 2,26 2,76 2,71 0,33 13,9
bio-renp 3,36 2,53 3,05 2,98 0,60 25,2
Xenagir 3,24 2,34 2,93 2,83 0,45 18,9
rycroTa nocisy — 1,2 min/ra
Bona-koHTpob 3,36 2,22 2,90 2,82 0 0
B + Mo 3,88 2,61 3,45 3,31 0,49 17,3
bio-renp 4,06 2,73 3,71 3,50 0,68 241
Xenadgir 3,91 2,55 3,28 3,25 0,43 15,2
ryctoTa nocisy — 0,9 min/ra
Bopga-koHTpoIh 3,13 2,24 2,60 2,66 0 0
B + Mo 3,52 2,43 3,12 3,02 0,36 13,5
bio-resp 3,88 2,72 3,49 3,36 0,70 26,3
Xenadgir 3,61 2,52 3,26 3,13 0,47 17,7
HIPos, T/ra: A 0,05 0,05 0,05 0,05
B 0,06 0,05 0,05 0,05
C 0,06 0,05 0,06 0,06
AB 0,09 0,09 0,09 0,09
AC 0,10 0,08 0,10 0,10
BC 0,10 0,09 0,10 0,10
ABC 0,18 0,16 0,18 0,18
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[IpoTsirom pOKiB MOCHTIDKEHHS HAWOUTBIINN CepeaHiil piBeHb YPOXKaWHOCTI
cnoctepiraBcsa y copty Omior i cknanas 3,64 1/ra npu rycroti 0,9 muH/ra, y copty
Csit — 3,50 1/ra 3a rycrotu 1,2 mun/ra, Toai sk copT Moayc A0CAT MaKCUMaJIbHOTO
CepeaHpOro ypokaro B 3,12 1/ra 3a yMOB 3aCTOCYBaHHS IIbOTO TIpeTapaTy MpH T'yCTOTi

1,2 mnn/ra (Tabmn. 4.2).

Tabnuys 4.2.
Ypo:xkaiiHicTh 3epHa COPTIB rOpoOXy 3a Pi3HUX I'yCTOT MOCIBY

(cepenne 3a 2019-2021 pp.), T/Ta

®akTop B — ®aktop C —
I'yCcTOTa MOCIBY BapiaHTH OOPOOKH MOCIBY
Boma-kontpos | B+Mo | Biorens | Xenadit
®dakTop A — copt Omior
1,5 mun/ra 2,18 2,97 3,39 3,03
1,2 mue/ra 2,89 3,18 3,42 3,18
0,9 mun/ra 3,00 3,31 3,64 3,44
copt Monyc
1,5 mna/ra 2,11 2,34 2,56 2,28
1,2 mun/ra 2,55 2,98 3,12 3,07
0,9 mutH/ra 2,39 2,62 2,83 2,64
copt Cair
1,5 maH/Ta 2,38 2,71 2,98 2,83
1,2 man/Ta 2,82 3,31 3,50 3,25
0,9 mun/ra 2,66 3,02 3,36 3,13

HIPgs, 1/ra: A —0,05; B-0,05; C - 0,06; AB-0,09; AC-0,10; BC - 0,10; ABC - 0,18.

i moKa3HUKH CBiAYaTh MPO BHCOKY €(PEKTHBHICTh BUKOPUCTAHHS Tperapary
s 00poOKm mociBy ropoxy [7, 8, 9, 10].

JIJIsi TO/IaIbIIOr0 BUBYCHHS BIUTUBY JOCIHIKYBaHUX (DaKTOPiB Ha CTPYKTYPY
BpOXKAl0 TOPOXY MU MPOBEIU 00JIIK Macu 0001B 13 HACIHHSIM 1 OKPEMO Baru HaCiHHS Ta
cTynok 606iB 3 1 M? mociBy 3a BapianTamu gocaigy [10, 133, 134].

Jani Tabmuri 4.3. (mogatok H.7) cBiguaTh o BIUIKMB JTOCIIKYBaHHX (DaKTOPiB
Ha Macy HaciHHs ropoxy 3 1 m? miomi nociBy (Gionoridnmii yposxkaii 3epHa) y ¢asy
MOBHOI CTUTJIOCTI. Y KOHTPOJIBHUX BapiaHTax JOCiAy BOHA Oyna HaiimeHmiow (219-
291 1/Mm?), 3anexkana HacaMIepes Bi copTy i 30UIbIIyBaIacs 3i 3MEHIIEHHSIM I'YCTOTH

nociBy: y copry Omror 3a rycrotu 1,5 min/ra — 288 r/m?, 3a rycrotu 0,9 min/ra —
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312 r/m?, B copty Cair — 255 Ta 289 r/M%, a B Moxyca — Bianosigno 219 ta 244 r/m2,
Taky  3ajeXHICTh MIATBEPAXKYIOThH npati AHapymko M. O., Jluxousopa B. B. [20,
23], baxmat M. 1., He6a6u K. C. [34], 'amaronoBoi B. B., Ty3 M. C. [48, 49] Ta iammi
[10, 133, 134].

Tabnuysa 4.3.
Maca nacinns 3 1 M? copTiB ropoxy 3ajie;KHo Bix 06podKH nociBy

Oionpenaparamu Ta MmikpoejiemeHTamMu (cepeaHe 3a 2019-2021 pp.), r

®dakTop B — ®axkrtop C —
I'yCcTOTa MOCIBY BapiaHTU 00pOOKH MOCIBY
Bona-xkoHTpOnb B + Mo bio-renn Xenadit
®aktop A — copt Omior
1,5 mnn/ra 288 325 380 331
1,2 maH/Ta 304 347 364 354
0,9 mnn/ra 312 359 412 384
copt Monayc
1,5 mnn/ra 219 263 291 255
1,2 maH/Ta 267 324 351 335
0,9 man/ra 244 295 318 304
copt CBit
1,5 mnn/ra 255 375 324 315
1,2 mn/ra 291 361 389 361
0,9 mue/ra 289 333 371 352
HIPgs, r: A—0,08; B—0,08; C—-0,09; AB —-0,14; AC - 0,16; BC — 0,16; ABC —0,28.

YinbHe MiCIie B peUTUHTY 010JI0TTYHOT BPO’KAMHOCTI IMOCIIaB COPT: 13 HABEJEHUX
JTaHUX BUIHO, 110 Mosyc noctymnaecs Omnoty Ta CBiTy B cepenubomy Ha 11,1-14,5 %
y KOHTpOJIbHMX BapianTax [10, 133, 134].

O6poOka mociBy MiKpoeIeMeHTaMHu U JOCIIPKYBaHUMH TIpenapaTaMy Ha BCiX
BaplaHTaxX MiJBUIIYBada ii. MIKpOeIeMEeHTH AaBajid MPHUPICT LOr0 MOKa3HHKA B
cepennboMy Ha 25-60 r/m? (13-21%) y BCix COpTIB Ta 3a BCiX TyCTOT 1ociBy, Xemadit
— Ha 43-72 r/M? (15-21%, a Bio-rens — 54-100 r/m? (20-31%) [10, 133, 134].

VY tabnmi 4.4. (monarok H.8) HaBeneHi cepeHi 3a POKH JIOCIIIKEHb AaHi 100

3aJIS)KHOCTI MacH CTYyJIOK 0001B 13 HacCiHH:M 1 Buxij 3epHa 3 Hei [10, 133, 134].
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AHani3yiouu noka3Huky Tadbmaumi 4.4., MU BCTaHOBHJIH, IO 3MiHA MacH CTYJIOK
0001B TijJ BIUIMBOM JOCHIDKYBaHHX (DaKTOPIB IMOBHICTIO KOpEIIOBAJA 3 TaKUMHU
3MiHaMU B HaCiHHI, ajie Oyna y (i3uyHOMY BHpaX€HH1 3HAYHO MEHIIOK0 1 CKJajaa
3QJIOKHO Bia BapiaHTiB nmocmigy 17-21% Bimg 3aranbHOi Macu 0001B 13 HACIHHSM.
3aNIeKHICTh TAKOro K MOPSJIKY B CBOiX myOmikamisix HaBoasaTh ['onuap JI. M.,

[Mununenko B. C. 31 cmiBaBropamu [10, 56, 133, 134, 192].

Tabnuys 4.4.
Buxin 3epHa Ta cTyJI0K 600iB i3 3araabHoi Macu 606iB /M2 copTiB ropoxy

3aJ1eKHO Bil 00po0KM MociBy OionmpenaparaMu Ta MiKpoeJleMeHTAMHU (CepeIHe

3a 2019-2021 pp.)

®dakTop B — ®axkrtop C —
rycTOTa MOCIBY BapiaHTU 00pOOKH MOCIBY
Bona-koHTpOib B + Mo bio-renb Xenadit
®daktop A — copt OmioT
1,5 mnn/ra 288/71 325/73 380/81 331/74
1,2 min/Ta 304/74 347/79 364/81 354/79
0,9 mun/ra 312/76 359/80 412/84 384/83
copt Monyc
1,5 mnn/ra 219/56 263/60 291/64 255/58
1,2 mun/Ta 267/65 32473 351/77 335/75
0,9 mn/ra 244/61 295/67 318/70 304/69
copt CBit
1,5 mnn/ra 255/64 375/69 324/73 315/71
1,2 mnn/ra 291/72 361/80 389/83 361/81
0,9 mn/Ta 289/72 333/74 371777 352/78

YucenbHUK — Maca 3epHa, 3HAMEHHUK — Maca CTyJIOK 6001B

Ha Buxim 3epHa HaWOLIBIIMK BIUIMB BHUSBHB bio-Tenbh MOPIBHSHO 3
HeoOpoOseHuMu BapianTamu. [Ipu HOro BUKOpPUCTaHHI 1€ MOKAa3HUK CTAaHOBUB
82-83% nopiBHsHO 3 79-80% y KOHTpOIBHUX BapiaHTax (00poOKa MOCiBY BOJIOKO), IO
€ Ha 5,1% Bume. BogHouac pi3HMII MDK JOCIIJDKYBAaHUMU COpPTaMH HeE

cnocrepiraiocs [10, 133, 134].
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OTxe, 3acCTOCYBaHHS TOJBIMHMX OOpOOOK TIOCIBY MIKpPOEIEMEHTaMH Ta
OlompenaparamMu JaBajy BaroOMUi MPUPICT YPOXKAIO 3€pHA TOPOXY 3a BCIX YMOB HOTO

BupoinyBanns [10, 133, 134].

4.2. BnauB paociaigxkyBaHux (akTopiB Ha SKIiCHI NMOKAa3HHMKM 3epHa

ropoxy

OCHOBHUM KpHUTEpPIEM OLIHKM €()EKTUBHOCTI BHUPOILYBAaHHS 3epHOO000BUX
KYJBTYp 1 HacaMIiepe] Topoxy € Buxij Oinka 3 ogwHuUIi nociBHOI turomt [30]. s
BU3HAYEHHS [[HOTO MOKA3HMWKA MPOBEJCHO PO3PaXyHKH 3a BCiMa BapiaHTaMu JOCIITy
3 ypaxyBaHHSIM CEpEIHBOT YPOKAWHOCTI 3€pHA 32 POKH JOCITIHKeHb. BigcoTok Oinka
B HACiHHI TOpPOXYy MU NpHUNMaNIM 3a JaHWUMH YCTaHOB-OPHUTIHATOPIB MJIsI KOXXHOTO
JOCIIKYBAaHOTO COPTY. 3T1IHO 3 HUMHU CEPEIHIN BMICT O11Ka B 3€pHI CTAHOBUTH: IS
copty Omutor —22,0%, Moayc —21,8% 1 Cit — 23,2%. OnepskaHi pe3yJIbTaTu 3BEJICHO
B Tabmuio 4.5. [7, 8, 9, 10].

3a paHumu Tabnauui 4.5. HaWBUIIMN YMOBHUM BHX1J OUIKa JEMOHCTpPYBajlu
coptu Omot, sikuit ctaHoBuB 0,80 T/ra 3a ryctotu mociBy 0,9 mun/ra 3 06poOKoro
npenapaTtom bio-rens, Ta CBiT, sikuii n1as 0,81 1/ra 3a rycrotu 1,2 mun/ra 1 0,80 1/ra 3a
Takoi X 00poOku 3a rycroru 0,9 muH/ra. IHm BapiaHTH AOCHIAY J1aBald YMOBHHIA

Buxix Oinka Ha piBHi 0,46-0,76 T/ra.

Tabnauys 4.5.

YMoBHUIT BUXiJ OlVIKA 3 HACIHHS IOPOXY 3aJI€KHO BiJ JOCTIIKYBaHUX GaKTOpiB

(cepenne 3a 2019-2021 pp.), T/ra

daxkrop B — ®Paxkrop C —
T'yCTOTa TOCIBY BapiaHTu 00pOOKH MOCIBY
Boga-koHTpONH B + Mo bio-renp | Xemadit
1 2 3 4 5
®dakTop A — copt Ormior
1,5 mun/ra 0,61 0,65 0,75 0,67
1,2 miH/Ta 0,64 0,70 0,75 0,70
0,9 mun/ra 0,66 0,73 0,80 0,76
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IIpooosowcenns mabauyi 4.5.

1 2 3 4 5
copt Moayc
1,5 mun/ra 0,46 0,51 0,56 0,50
1,2 mn/Ta 0,56 0,65 0,68 0,67
0,9 mun/Ta 0,52 0,57 0,62 0,58
copt Cair
1,5 miH/ra 0,65 0,63 0,69 0,66
1,2 mia/Ta 0,65 0,76 0,81 0,75
0,9 miH/Ta 0,62 0,69 0,80 0,73

OTxe, BKa3aHl Kpalll BapiaHTH 3a YMOBHHUM BHUXOJOM O1JKa MEpPEBHINYBaIU
KOHTPOJIb B cepeanbpomy Ha 12-13% [7, 8, 9, 10].

BaxxnuBuM moKa3HUKOM SIKOCTI BHUpOIeHOro HaciHHa € mMaca 1000 HaciHWH
(tabmuus 4.6.) (momatox H.9) [10].

[elt moka3HUK MPSMO BIUIMBAE HA YPOXKAMHICTH 3€pHA, BIJ HHOI'O B OLIBIIOCTI
BUMAJIKIB 3aJIEKUTh BHXIJ 3€pHA, HASIBHICTh JOCTaTHHOI KUIBKOCTI 3amacHUX
MOKUBHUX PEUOBHH, 3a0€3MEUYCHICTh CXOMIB KYJIbTYpH €JIEMCHTAMH >KMBJICHHS Ha
NOYaTKOBHUX eTanax ii oHtorenesy [145, 180, 182].

Ha nymky 6araTth0X JOCTITHUKIB, 11€H TOKa3HUK OyB HAWBArOMIIIMM YHHHHKOM
POAYKTUBHOCTI TOPOXY, Tak, 3a nannmu Auapymko M. O. ta Jluxousopa B. B. [20,
22, 23, 25], npsma KopensiiiiHa 3anexHicTh MK Macoro 1000 HaciHMH Ta
ypoxaitHicTIO € pgyxke BHcokow (u=0,91-0,94), me TakoX MIATBEPIKEHO B
nociipkeHHsx ['amaronoBoi B. B. [48, 49] it Anmarmoroi B. C. [49] ta iHmmx aBTOpiB.
Bona moke 3MiHIOBaTUCS B IIMpoKoMy niama3oHi. ['mpka A. JI. 31 cmiBaBTOpamu
CBIAUMTH PO iHTEepBai 3 185 r o 260 r [52, 54], lienko B. A. [97, 98] Bka3ye, 110 B
3anopi3bkiid obsacti (6m3pKoi 10 Hac) maca 1000 HaciHMH y cOpTiB XapKiBChHKOIO
celleKUeHTpy Oyna B Mexax 225-245 1 3anexHo Bl (OHY KUBIEHHS DPOCIHUH, a
Tenexano H. B. [220, 221] HaBoauTh AaHi 3a copTaMu Topoxy Ykpainu: coptu OTaman
— 1941, Yayc — 208 r, [lapeBuu — 260 1, a B copTy UekOek — 269 1, 1110 NiATBEPAKYIOTh
nani 'mpku A. JI. [52, 54]. Takox, y cBoix myOumikaiisx aani mpo macy 1000 3epen

HaBoAsATh AHApyiko M. O. ta Jluxousop B. B. [20, 22, 23, 25]. V pi3HuX copTiB B
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yMOBax Jicocremny BoHa Oyna Ha piBHi 230-270 r i Oublie; JiiepoM y HUX OyB cOpT
Manonna, sikuii 3a rycrotu 0,9 MiiH/Ta MaB 1€ TOKa3HUK Ha piBHI 291 T, a mpu 1,4
MITH/Ta — juie 255 T.

Sk BBaxkae OUIBIIICTH aBTOPiB, Maca 1000 HACIHUH rOpPOXY 3aJIKHO BiJl COPTY,
YMOB Ta arpoTEXHIKH BUPOIIYBAHHS 3MIHIOETHCS B IMIMPOKOMY MEKOBOMY JIiama3oHi
Big 165 mo 291 r [153, 156, 189, ]. Sk ceiguuts Tenekano H B. [220, 221], uei
MOKa3HUK Y COPTIB XapKIBCHKOI'O CEJIEKIIMHOrO IIEHTPY OyB TakuM: y copty OmioT —
Ha piBHi 225-258 1, y copty CBit — 215-263 1, y copty LlapeBuu — 258-260 r, y copTy
VYiyc — 208-231 r i XapkiBcekuid ssHTapuuii — 206-237 1 [221]. ¥V 3acynuimBuX yMOBax
[TiBnennoro Creny maca 1000 3epeH Moxe 3HMKyBatucs 10 142-165 r [256], a npu
3poieHHi 30uTbmyBatucs 10 260-285 r [48, 49].

Annpymiko M. O. 1 Jluxousop B. B. Bka3yroTh, 1110 11e¥ TOKa3HHUK 30UTITYETHCS
31 3MEHIIIEHHSAM T'yCTOTH MOCIBY [25], 1110 crocTepiranoch 1 B HAIIUX JOCIIKCHHSIX.

Takoxx Amngpymko M. O. 3a3Hadae, 1O ICHYE 3BOPOTHA KOpEJAIiifHA
3aJIeKHICTh MK HOPMOIO BHUCIBY Ta €lIeMEHTaMH MPOIYKTUBHOCTI POCIHH TOPOXY:
Koe(IlieHT KOpenslli MK T'YCTOTOIO MOCIBY 1 KUIBKICTIO 000iB, a TaKOX 3€peH 3
POCJIMHHM JIOPIBHIOE BiamoBiaHo ¥ = -0,92 Ta u = -0,98 [20, 25].

Mix macoro 1000 3eper i Macorw 3epeH 3 1 pocnwHHM Iieli KoedillieHT
nopisuioBas u=-0,99 [20, 25].

VY Tabnuui 4.6. [10] HaBeneHi pe3yabTaTh JOCHTIKEHb, IO LTFOCTPYIOTH BILIHB
MiKpoeneMeHTIB Ta OiompenapariB Ha macy 1000 3epen ropoxy. lleit mokasHuk
3anexaB Hacammepen Bif copty: maca 1000 nacinun y copty Monyc Oyna Ha 8-11%
MeHI1010, HIX Yy coptiB Omior Tta CBit 1 ckianana 180-203 r, Toai AK y Ha3BaHUX
copTiB Oyna B Mexax 205-223 r. Maca 1000 HaciHUH 301IbITyBaIacs 31 3MEHIIICHHIM
T'YCTOTH TIOCIBY, IO MOSICHIOETHCS, HA HAIIY IYMKY, 30UIBIIEHHSIM Y IbOMY BHUTIQJKY
TUTOINI JKUBJICHHS KOXKHOI OKpeMOi POCIWHH, BHACTIOK YOTO IMOKpamryBajacs ix
OCBITJICHICTb, BOJ[03a0€3I€UEHHsI Ta MiHEpalbHE >XUBJIEHHA. Hampuknazn, y copTy
OmtoT y KOHTpOJIBbHOMY BapiaHTi (00poOKa MmociBy BOJIOK0) 3a TycTOoTH 1,5 MiTH/Ta Maca
1000 naciamH csrana 205 T, 3a rycrotu 1,2 mia/ra ctanoBmna 211 1, a 3a rycroru 0,9
miH/Ta — 223 1. Taka 3anexHIcTh Oyna XapakTEpHOIO 1 NI IHIIMX JOCIIKYyBaHHX

coptiB Ta Oionpemnaparis [10].



OO6pobka moCiBy MiKpoeleMeHTaMu Ta OlompenapaTaMu MPU3BOAMWIA IO
30uTkmeHHst Mmacu 1000 HaCiHUH TOPOXY Ha BCIX BapiaHTax, 3a0€3Meuyr0yu 3pOCTaHHS
IIbOT'0 TIOKa3HKUKA Ha 6-17% mopiBHsHO 3 KOHTposieM [10].

MikpoenemeHTn 30UIbITyBasd Horo Ha 6-11%, walOubmuii edext OyB
OTPUMaHUM 3a rycToTd 1,5 MiIH/Ta B yCiX COPTIB i cTaHOBUB 1 copTy OmioT 23 T
(11%), nnst copty CBiT — 22 1 (11%) 1 nnst copty Moaye — 17 r (9%). [1pu 3meHienH1
T'yCTOTHU TIOCIBY €(DEeKT BiJl 3aCTOCYBaHHS MIKPOEJIEMEHTIB JIEII0 3HUKYBaBCs. bubIil
CYyTTEBO Ha 30UIBIIEHHS Macu 3€pHa BIUIMBAB PETYJATOp pPocTy Xenadir, sSKHi
3yMOBJIOBaB NpudaBky a0 12% [10].

HaiiOinbiie BJIMBaB Ha TMOKPAIEHHS SKOCTI 3€pHAa TOpPOXY Ipemnapar
Bio-renp, 3acTocyBanHs sikoro 301nb1TyBasio Macy 1000 3epuun Ha 10-17 % mopiBHSIHO
3 kouTposiem [10].

MaxkcumanbHy prOaBKy 1ajio 3aCTOCYBaHHS I[LOT0 IpenapaTty B copty Mojyc
3arycroru 1,5 muta/ra— 31 1 (17 %), y coptiB Omiot ta CBiT — BianosigHo 27 r (13%)

ta 30 r (15%) Takox pu HaKOLIBIIIOMY 3aryiieHHi mociBy ropoxy [10].

Tabnuys 4.6.
BnummB mikpoesiemeHTiB i OionpenapariB Ha macy 1000 3epen copTiB ropoxy

(cepenne 3a 2019-2021 pp.), r

®dakTop B — ®aktop C —
rycToTa MOCIBY BapiaHTU 00pOOKHU MOCIBY
Bona-koHTpoin B + Mo bio-renb Xenadit
®Paxkrop A — copt Ormior
1,5 mun/ra 205 228 232 225
1,2 mnn/ra 211 231 237 232
0,9 man/ra 223 237 243 236
copt Monyc
1,5 maa/Ta 180 197 211 202
1,2 mun/ra 193 209 221 214
0,9 mun/ra 203 218 224 219
copt CBit
1,5 mnH/ra 200 222 230 225
1,2 mmH/Ta 212 226 236 228
0,9 mun/ra 218 232 239 233
HIPos, r: A—1,45; B-1,68 C—1,45; AB-2,91; AC-2,52; BC-2,9; ABC — 5,03
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OTxe, 3aJIeXKHO BiJ CUTYyalli, [0 CKJaJach Y BUPOOHUYHHKIB, 3aCTOCYBaHHS
MIKpOeIeMeHTIB Oopy W wmomnibaeHy Ta OiompenapariB bio-rens 1 Xemadit 3a
BUIIIEBKA3aHUX YMOB JacTh MMO3UTUBHUI ekoHOMiuHM# edext [10].

OCHOBHUM KpHUTEPIEM MPU BUPOIIYBAHHI TOPOXY Ha HACIHHS € HOTO CXOXICTh,
sika BU3HA4a€e Horo BUCOKY skicTh [10, 168].

VY rtabmumi 4.7. (momatoxk Jl) HaBeneHI pe3yJdbTaTH JOCTIKEHb BIUIMBY
JOCITIDKYBaHUX (haKTOPIB HA CX0XKICTh KOHIUIIIHOTO HACiHHS B copTiB ropoxy [10].

HeoOxiaHICTh BH3HAYEHHSI CXOXOCTI HACIHHS MpHU TPOBEICHHI JOCHIIIB
NnoB’si3aHa 3 THUM, 110, 3a CBIJYEHHSM JIESIKMX aBTOPIB 1 HAIIUMHU BJIACHUMU
CIIOCTEPEKEHHSAMH, 3aCTOCYBAHHS JEIKUX CTUMYJISATOPIB, OCOOIMBO TUX, Kl MICTSTh
ribepeniH 1 SHTapHy KHUCJIOTY, BHACHIOK BHUHUKHEHHS SBHINA aIlOMIKCICY Ta
napTeHoKapiii Moxe npu3BecTH a0 ii 3HwkeHHs [10, 49]. Anamiz Tabmumi 4.7,
CBIIYNTH, MO0 CXOXICTh KOHJUIIMHOTO HACIHHS TOpOXy HE 3ajekala Bij
BUKOPUCTAHHSI MIKPOEJIEMEHTIB Ta JOCIIKYBaHUX OlompenapariB 1 3ajiuiiaiacs B

Mexax nepioro kinacy JJCTVY [10].

Tabnuysa 4.7.
BruiuB OionpenapariB i MikpoeJleMeHTIB HA CXO0KICTh HACIHHS COPTIB ropoxy 3a

pPi3HOI rycroTu nociBy, % (cepeane 3a 2019-2021 pp.)

®dakTop B — ®axkrtop C —
r'ycTOTa MOCIBY BapiaHTU 00pPOOKH MOCIBY
Bona-koHTpoib B +Mo | bio-rens Xenadit
®Paktop A — copt Omior
1,5 maa/Ta 95 96 96 96
1,2 muH/ra 96 96 97 97
0,9 man/ra 95 96 96 96
copt Monyc
1,5 mnn/ra 95 96 96 96
1,2 maH/Ta 96 96 97 97
0,9 man/ra 96 96 96 96
copt CBit
1,5 maH/Ta 95 96 96 96
1,2 maH/Ta 96 97 97 97
0,9 mun/ra 95 96 96 97
HIPos, %: A — 0,44, B-0,44, C-0,51, AB-0,77, AC- 0,89, BC —0,89; ABC —1,55
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Takum ynHOM, TBOpa3oBa 0OpOOKA BETETYIOYMX COPTIB TOPOXY KOMITO3HIIIEO
MikpoeneMeHTIiB (6op + MomibneH), a Takox Oiompenaparamu Xemadit i bio-renb
3HAYHO MIJIBHIIYE iX ypoxaiHicTh (Ha 7-26%) 1 macy 1000 3epen (Ha 6-17%), 6e3

BIUIMBY Ha TOCIBHY sIKiCTh 3epHa [10].

BucHoBku 10 po3ainy 4

1. 3acTocyBaHHsA  3a3HAYEHUX  arpoOTEXHOJIOTIYHUX  MNPUMOMIB,  OCOOJUBO
Olompenapary bio-renp, MO3UTHUBHO NO3HAYWIOCA HA MPOAYKTUBHOCTI TOpPOXY,
30UThIITYFOUH BpoXKakHicTh 3epHa Ha 0,19-0,70 1/ra (Ha 7,1-26,3%) Ta Macy 3epna 3 1
M? Ha 25-100 r (Ha 13-31%), 10 € 0COOIUBO Ba)KJIMBUM B YMOBAaX HECTAOLILHOIO
3BosioxkeHHs [liBgennoro Creny Ykpainu.

2. [Topsim 31 30UIBIIEHHSM YPOXKAWHOCTI, 3aCTOCYBaHHS MIKPOEIEMEHTIB Ta
OlompenapariB CHPUSIO TOKPANIEHHIO SIKICHUX TTOKAa3HUKIB 3€pHA, M1IBUIYIOYH
yMOBHHU# Buxij Oinka 70 0,12-0,15 1/ra (Ha 12-13%) Ta macy 1000 3epen Ha 6-31 r (Ha
6-17%), mpu IbOMY CXOXKICTh HACIHHS 3ajUIIaiacsd BUCOKOIO, B Mexkax 95-97%, mio

BiznoBigae nepumomy kinacy JACTY.
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PO3/ILI 5
OLIHKA EKOHOMIYHOI EOEKTUBHOCTI, EHEPTETUYHOI'O
MOTEHLIIAJY TA EKOJIOT'TYHOI OB PYHTOBAHOCTI
TEXHOJIOT'Ti1 TOCJII)KYBAHUX COPTIB TOPOXY 3A PI3HUX
T'YCTOT MOCIBY TA OBPOBKH IPEMTAPATAMU

5.1. ExonomiuHa eeKTMBHICTh BUPOILILYBAHHS COPTiB rOpPOXY.

[Ipu BHpOIIYBaHHI CLIBCHKOIOCHOJAPCHKUX KYJIBTYpP, 30KpeEMa TOpOXY,
KIJIFOUOBMMU MOKa3HUKAMH €KOHOMIYHOI €()EKTUBHOCTI € YUCTUN MPUOYTOK Ta PIBEHb
peHrabenbHOCTI BHpoOHMuTBa [85, 144]. 3a maHMMH HAyKOBIIIB, CKOHOMIYHA
€(EeKTUBHICTh BUPOUIYBaHHS TOPOXY 3HAYHOIO MIPOIO 3aJEKHUTh Bl IPYHTOBO-
KJIIMaTHYHUX YMOB Ta arpoOTEXHOJOTiH, M0 BHUKOPUCTOBYIOTHCS, a ONTHUMi3allis
OKPEMHUX EJIEMEHTIB arpoTeXHIYHOI0 KOMIUIEKCY JI03BOJISE€ TOBHICTIO pealli3yBaTu
TeHeTHYHMIA ToTeHIian coptiB [159]. B mocmimkeHHSX eKOHOMiuHa e(peKTHBHICTh
BH3HAYAJIACh 3T1THO 3 3arajJbHONPUUHATOI0 METOJUKOI0. 3a I0MTOMOTOI0 PO3POOIICHOT
TEXHOJIOTIYHOI KapTH MU OIIHIOBAJIM BUTpPaTH HAa KOHTPOJIBHUX Ta JOCIITHUX
BapiaHTax Ha | ra mociBy (nogatok E). IIpu po3paxyHky BapTOCTi MpoAyKIlii 3 1 ra Mu
BpaxoBYBajiM, 10 IiHA | TOHHM TOBapHOro 3epHa ropoxy cranom Ha 01.01.2024
craHoBmia 01u3bko 12000 rpH.

JIns BW3HAUEHHS BUTpAT TPU BHUPOIIYyBaHHI ropoxy Ha | ra mociBy Mu
BUKOPUCTOBYBAJIM I[IHM Ha TNOCIBHUM Marepiaj, MNaJMBHO-MAcCTWJIbHI Martepiaiu,
3apo0ITHY IUIaTy Ta 1HINI BUTpATH, IO Oyau akTyaldbHI B YKpaiHi CTaHOM Ha
01.01.2024 poxy. Ilicns mporo Hamm Oyau poO3paxoOBaHi 3aralibHi BHTpPATH Ta iX
CTPYKTYpa IJisi BCIX TOCIIKYBaHUX COPTIB, a TaKOX JJIi KOHTPOJIHHUX BapiaHTIB
(06pobKa MmociBy BOJIOIO).

3 Tabnuill yposkaitHOCT1 4.2. MU BUOpAJK J1aHi PO BaJIOBUI 301p 3€pHA 3 OJJHOTO
reKTapy MmociBy ropoxy 1o BapiaHTax gociiay (tadm. 5.1).

Jani Tabnuii 5.1 cBiguaTh, 10 BaJIOBUM 301p 3€pHA TOPOXY 3 OJHOTO TEKTapy
o Jociiay KoinuBaBcs B Mexax 2,11-3,64 t1/ra. Sk Oyno 3a3HadeHo B po3auii 4.1,

HaliMeHIIUM BiH OyB y copTy Moayc, a y coptiB Ominor ta CBIT OyB OJIU3BKUM 32
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3HauYCHHAM. B ycix copTiB BamoBuii 30ip 3epHa MO BapiaHTax 3 0OPOOKOIO
MIKpOeJIeMEeHTaMH Ta OlompenapaTaMu EepPeBUIIlyBaB KOHTPOJbHI BapiaHTH (00poOKa
MIOCIBY BOJIOI0) B cepeHboMy Ha 12-22%. Haitbunbimuii cepeHiii MOKa3HUK BaJOBOTO
300py 3epHa TOpPOXy 3 OJHOrO rekrapy O0yB y copty Omiotr npu rycroti 0,9 mMiH/Ta
(3,64 1/ra) Ta copry Cair (3,5 1/ra) mpu rycrori 1,2 MmiH/ra 32 yMOB 00pOOKH TOCIBY

npenapaTtom bio-rens.

Tabnuysa 5.1.
Banosuii 30ip 3epHa copTiB ropoxy (T/ra) 3ajie:KH0 Bi JOCTIIKYBaHUX

(daxropis (cepeane 3a 2019-2021 pp.)

dakTop B — ®axkrtop C —
I'yCTOTa MOCIBY BapiaHTH OOPOOKH IMOCIBY
Bona-koHTpOnn B+ Mo | bio-remns Xenadit
®aktop A — copt Omior
1,5 mun/ra 2,78 2,97 3,39 3,03
1,2 miH/Ta 2,89 3,18 3,42 3,18
0,9 miH/Ta 3,00 3,31 3,64 3,44
copt Monyc
1,5 mun/Tra 2,11 2,34 2,56 2,28
1,2 miH/Ta 2,55 2,98 3,12 3,07
0,9 miH/Ta 2,39 2,62 2,83 2,64
copt CBit
1,5 mua/Ta 2,38 2,71 2,98 2,83
1,2 miH/Ta 2,82 3,31 3,50 3,25
0,9 mnn/ra 2,66 3,02 3,36 3,13

3 oAy Ha 3HaYeHHs Tadsumul 5.1., 3 ypaxyBaHHSAM BHIL€3a3HAYEHOT LIIHU HA 1
TOHHY TOPOXY MM BHUPaxOBYBaJld BapTICThb OTPUMAHOI MPOAYKIIi 3a BapiaHTaMH
JOCTIy 1 3BeNH iX y Tabyminto 5.2. AHani3 Tabmaui 5.2. BKasye, 1o BapTiCTh 3epHa 3 1
ra IMociBy CYTTEBO PI3HHWJIACS 3a BapiaHTaMH JOCIIY: Y KOHTPOJIBHHX BapiaHTax
(oOpobka moOCiBy BOmOK) BOHAa Oyiga HAWMEHINOK 1  KOJMBajgacs  BiX
33,3 tuc. rpa/ra 1o 36,0 Tuc. rpu/ra ansa copry Omior; Bix 25,3 no 30,6 Tuc. rpu/ra
st copty Monyc Ta ans copty Cit — Big 28,5 g0 33,8 Tuc. rpa/ra.

3acTocyBaHHs MIKpPOEJIEMEHTIB 1 OlompenapariB 3HAYHO 30UIbLIYBajIu Iei
noka3Huk. HalBummm BiH OyB y copry Omior 3a rycrotu 0,9 mun/ra —
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43,6 Tuc. rpa/ra, y copty Monyc —3arycrotu 1,2 mun/ra — 37,4 Tuc. rpa/ra Ta B COpTY
CsiT — 42,0 Tuc. rpu/ra 3a rycrotu 1,2 muiH/ra 3a 00poOKH MmociBy npemapatom bio-
refib. 3acTOCYBaHHS MIKpOEIeMEeHTIB Ta XemadiTy naBanio 3HadyeHHs Ha 12-14%

MEHIIIe, HIXK TTpu 00poOI1 MociBy npemnapatoM bio-rens.

Tabnuys 5.2
BnumB pociimpkyBanux ¢gakTopiB Ha BapTicTh 3epHa COPTiB ropoxy 3 1ra nociBy

(rpn.), (cepenne 3a 2019-2021 pp.)

®akTop B — ®axkrtop C —
rycTOTa MOCIBY BapiaHTH 0OpPOOKH MOCIBY
Bona-koutpons | B+Mo | Biorems | Xenadir
®aktop A — copt Omior
1,5 mun/ra 33360 35640 40680 36360
1,2 mun/ra 34680 38160 41040 38160
0,9 muH/ra 36000 39720 43680 41280
copt Moayc
1,5 mnn/ra 25320 28580 30720 27360
1,2 mun/ra 30600 35760 37440 36840
0,9 maH/ra 28680 31440 33900 31680
copt Cait

1,5 mun/ra 28560 32520 35760 33960
1,2 mun/ra 33840 39720 42000 39010
0,9 maH/ra 31920 36240 40320 37560

Butpatu xomTiB Ha 1 ra (opeHaa 3eMelbHUX MAiB, OIJlaTa Mpaili, BapTICTh
[IMM, HaciHHs, AOOpHUB, OTPYTOXIMIKATIB, TPAHCIOPTY, aMOPTHU3aIlii, MOTOYHOTO
PEMOHTY, BOAM Ta IHIIUX MPSMHUX BUTpaT, (PIKCOBaHMM MOAATOK) IIPU BUPOIITYBaHHI
COPTIB TOPOXY IO BapiaHTax JMOCIIAY (CepeaHe 3a POKU JOCTIIHKEHBb) MPUBEICHI B
Tabmuil 5.3.

I3 Tabmuui 5.3. BUAHO, IO BUTPATH KOWITIB Ha | ra BapiloBaJii B MexkKax
19,4-24,2 Tuc. TpH/Ta, O OB’ A3aHO 3 TOAATKOBUMH BUTPATAMH Ha MOCIBHE HACIHHS
Ha 3arymieHux Bapiantax (1,5 MiH/ra), BUTpaTamMu Ha 30MpaHHS Ta TEPEBE3CHHS
J0JTATKOBOT'0 BPOXKAI0 Ta HOro JOPOOKHM 3a KpalluMu BapiaHTaMH, BCl iHIIT 00’ €MH
BUTpaT 3a BCciMa BapiaHTamu Jociigy Oynu ToToxkHi. AHapymko O. M. [25, 149]
BKa3ye, 1o npu nposenaeHHi gocniais y 2017-2019 pokax cyma BUTpaT y LiHAX TUX
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POKIB KoJIMBaiacs B Mexax 12,3-18,7 trc. rpH/ra, 1m0 HaOMMKAETHCS 10 HAITUX JTAHUX

y uinax 2024 poky.

Tabnuys 5.3.
ButpaTu npu BUPOLIYBaHHI COPTIB ropoxy 3aJIe:KHO Bi JOCTIAKYBAHUX

dakropis (rpu/ra) (cepeane 3a 2019-2021 pp.)

@axkrtop B — rycrora ®Paxkrop C —
MOCIBY BapiaHTHu 00pOOKH MOCIBY
Bona-koutpons | B+Mo | Bio-rems | Xemadir
®axrtop A — copt Omior
1,5 mnn/ra 22905 23371 24172 23702
1,2 mmn/Ta 21684 22316 22818 22548
0,9 muin/ra 20463 21128 21780 21576
copt Monyc
1,5 mnnH/ra 21793 22325 22795 22458
1,2 muiH/Ta 21120 21984 22321 22365
0,9 muin/ra 19451 19983 20436 20248
copt Cait
1,5 mnn/ra 22241 22940 23492 23371
1,2 mmH/Ta 21568 22532 22931 21061
0,9 miH/Ta 19899 20647 21315 21061

Y nochimax HaWBUIIMMM BUTpaTh Oyiau y copry OImior 3a TyCTOTH
1,5 mun/ra mpu 3actocyBaHHI npenapary bio-rens — 24172 rpe/ra Ta mpemnapary
Xenadit — 23702 rpH/ra, B TOH yac, sk mpu 00poOiii mociBy Bomoto — 22905 rpu/ra.
Haiimenmni Butpatu — 19451 rpu/ra Oynu y copty Mojayc y KOHTPOJIBHOMY BapiaHTi
(o6pobka mociBy Bomoro). Lli maHi BKa3yrOTh, IO BUPOIIYBAHHS TOPOXY € OLIBII
3aTpaTHUM, HIXK BUPOIIYBaHHS sTAMEHI0 a00 mpoca 3a MoAI0HUMH TEXHOJIOTISIMHU.

[IpubyTok Bix peanizaimii TPOAYKLII € OCHOBHOIO CKJIQJOBOIO 3arajbHOrO
npuOyTKy. BiH 00UHCITIOETBCS SIK PI3HUL MK 00CSITOM peali3oBaHol TpoayKuli (0e3
BpaxyBaHHs TMOJATKy Ha JOJaHy BapTICTh 1 aKUM3HOTrO 300py) Ta ii MOBHOIO
cobiBapricTio. HeoOxinHO 3a3HaunTH, 10 30MTKOBHX BaplaHTIB Yy JIOCIHIiAlI HE OyIo.
JlaH1 10710 BIUTMBY JOCHIIKYBaHHX (PAKTOpPiB HAa MPUOYTOK 3a BapiaHTAMHU JTOCIITY

HaBeleHl B Tadaui 5.4.
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Hani tabmumi 5.4. cBig4aTh, 10 TpUOYTOK PI3HUBCA 3a BapiaHTamu 1 OyB y
mexxax 3527-21900 rpra/ra. Y KOHTpoOJdbHUX BapiaHTax (0OpoOKka IOCIBY BOIOFO)
HalOLTBIIMM BiH OyB y copty Omior — 15537 rpu/ra 3a rycrotu nociBy 0,9 mun/ra, y
copty CBiT — 12272 rpH/ra 3a rycToTH niociBy 1,2 miin/ra, a B copty Moayc 3a Takoi
& TycToTH — Ha piBH1 9480 rpu/ra.

Haiibinpioro 3Ha4eHHs MpUOYTOK JOCITaB y BCIX COPTIB Mpu 00poOIll MOCIBY
npenapaTom bio-renb, ajie 3a pi3HUX I'ycTOT NMociBy: y copTy Omnor —21900 rpu/ra 3a
rycrotu 0,9 mun/ra, a B coptiB Mogyc — 15119 rpu/ra ta Csit — 19049 rpu/ra 3a
rycrotu 1,2 mun/ra.

Tabnuys 5.4.
BruuB gociigkyBanux ¢gakTopiB Ha npulyTOK (IPH/ra) 3a COPTaMH rOPOXY

(cepenne 3a 2019-2021 pp.)

dakTop B — ®aktop C —
TyCTOTa TOCIBY BapiaHTH 00POOKH MOCIBY
Boga-xkontpons | B+ Mo | bio-renb Xenadit
@Paktop A — copt Omnor
1,5 min/ra 10455 12269 16508 12658
1,2 mn/ra 12996 15844 18221 15612
0,9 mnn/ra 15537 18592 21900 19704
copt Monyc
1,5 mnn/ra 3527 5754 7925 4901
1,2 muiH/Ta 9480 13776 15119 14477
0,9 mnn/ra 9229 11457 13524 11432
copt Cait
1,5 mun/ra 6318 9580 12268 10589
1,2 miH/Ta 12272 17188 19049 16336
0,9 muin/ra 12021 15593 19004 16498

[IpuOyTOK MpU BUKOPUCTAHHI MIKPOEIEMEHTIB Ta peryisTopa pocty Xenagit
3HaXOJMBCS MPUOJIMU3HO HA OAHOMY PIBHI ¥ mocTymnaBcsi Oionpenapary bio-rens 3a
BapiaHTamMu Aociay Ha 6-14%.

BaxxuBUM €KOHOMIYHUM TOKa3HUKOM € cOO0iBapTIiCTh | TOHHU BHUPOIIEHOI
NPOAYKINi, sIKa € YaCTKOI BiJ MOAUTY BCIX 3aTpaT B TPOIIOBOMY E€KBIBaJEHTI Ha

MOKA3HMK BaJOBOTO BpOXkaro 3 1 ra mocisy.
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JlaHi co0iBapTOCTI 3epHA COPTIB rOpOXy 3a BapiaHTaMHU JOCIITy HAaBEACHI B
tabmmmi 5.5. Tak, HaiiBuIIa coOiBapTICTh 3epHa Oyna y KOHTPOJBHHUX BapiaHTaxX
(0Opobka mMOCIBY BOAOK) Yy BCIX IOCIHIIKYBAaHHX COPTIB, IO IOSCHIOETHCS
HalMEHIIIO YpOXKalHICTIO HA HUX, 1 KonuBajach y Mexax 7480-10230 rpu/T.

HatiMeHmoro BoHa OyJjia Ha ONTHMAJILHUX 3a TYCTOTOIO ITOCIBY BapiaHTax IMpHU
ix 00poO11 mpenapaTomM bio-Tenb, 0 B po3pi3i COPTIB BUTIISAAE TAKUM YUHOM: Y
copry Omnor — 5980 rpu/tr 3a rycrotu mociBy 0,9 mun/ra, y copty Moayc

— 7150 rpu/t, Ta B copty CBit — 6340 rpH/T 3a rycToTH NMOCIBY 1,2 MiH/TA.

Tabnuys 5.5.

CoobiBapTricTh 1 TOHHM 3epHa COPTIB ropoxy (rpH) 3aJIe:KHO BiJl yMOB

BupouryBans (cepeane 3a 2019-2021 pp.)

dakTop B — daktop C —
I'yCTOTa MOCIBY BapiaHTU 0OPOOKHU MOCIBY
Bona-koutpons | B+ Mo | Bio-rems | Xenadir
@aktop A — copt Omior
1,5 mun/ra 8240 7870 7130 7820
1,2 maH/ra 7500 7020 6670 7090
0,9 mnH/ra 6820 6380 5980 6270
copt Monyc
1,5 mnn/ra 10330 9540 8900 9850
1,2 maH/ra 8280 7380 7150 7280
0,9 manH/ra 8140 7630 7220 7670
copt Cait
1,5 mun/ra 9340 8460 7880 8260
1,2 mnn/ra 7650 6810 6560 6970
0,9 mnn/ra 7480 6840 6340 6730

3acTocyBaHHS KOMITO3HIlli MIKpOEJIEMEHTIB 1 penapaTy XenadiT TakoK 3HaYHO
(Ha 9-15%) 3MeHIyBago coO1BApPTICTh 3€pHA TOPOXY MOPIBHAHO 3 KOHTPOJIEM.

OCHOBHUM  €KOHOMIYHMM TOKa3HHKOM, II[0 BH3HAYa€ TOCIOAAPCHKY
JOUIIBHICTh 3aCTOCYBAHHs Ti€i UM I1HIIOI TE€XHOJOrIl BHPOILYBaHHS KyJIbTypH, € ii
pEHTA0ENbHICTh Ta il PIBEHb, SIKUH BU3HAYAETHCS K YaCTKa BiJ AUICHHA NMPUOYTKY Ha

BUTPATHU, BUPAKEHY Y BIICOTKaX.
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Jani, MmO UIIOCTPYIOTh PIBEHb PEHTA0ENBHOCTI JOCHIKYBAaHMX BapiaHTIB
ropoxy, HaBejeHi Ha puc. 5.1, 5.2, 5.3,

Ax BugHO 3 puc. 5.1., peHTa0eNbHICTh Y KOHTPOJIBHUX BapiaHTax y copTy Omiot
Oyna Ha piBHI Bif 45,6% (rycrota 1,2 min/ra) 1o 75,9% (0,9 miia/ra) 1 Masna TeHISHII O
70 30UIBIIEHHS 31 3MEHIIEHHSM TYCTOTH TOCIBY. 3aCTOCYBaHHSI MIKPOEJIEMEHTIB 1
OlompenapariB MPU3BEJIO 10 MIABUIIEHHS PiBHS PEHTA0EIbHOCTI 32 BCiMa BaplaHTaMu
JIOCJIITy TIOPIBHSHO 3 KOHTPOJbHUMU (00poOKa mociBy Bojow0). HaifBuiow B copty
Omnor Oyna peHTabenbHICTh MPU JBOPa30Biii 00poO1l ropoxy npenapatom bio-renb
i3 rycroroto mociBy 0,9 mmn/ra — 100,6%, 1m0 € TOCHTh BUCOKHM ITOKa3HUKOM 1
3HaXOMUTHCS Ha PIBHI JaHUX, HABEACHUX I TOPOXY aBTOpPaMH HJsl PI3HUX

KJIIMaTUYHUX 30H Y KpaiHu.

PenrabenpHicTh, %

120
100,6

83 91,3
79,9
71 68,3 69,2
’ I II 53’4 I

Bona - KoHTpOIb Mo +B Bio-renpb Xemnadir

100

80

60

40

20

®1,5muu/ra ®1,2mua/ra ®0,9 muH/Ta

Puc. 5.1. BrmuB pocnimxyBaHux (akTOpiB Ha PEHTAOENBHICTh TOPOXY COPTY

Omnot, (cepenue 3a 2019-2021 pp.)

Pucynok 5.2 BimoOpakae MOKa3HUKH PIBHS peHTa0enbHOCTI copTy Moayc 3a
BapianTamu jgociigy. HaliHux4doro BoHa Oyna y KOHTPOJBHOMY BapiaHTi Ha
3arymenux nocisax (1,5 mun/ra) — 16,2%, a naitBumioro — 67,7% npu o6po0111 TOCIBY

npenapatom bio-rens 13 ryctororo nocisy 1,2 mun/ra.
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PenTabensHicTh, %
80

70 67,7 66,2 64.7

60

50 '474

40

30 21,8
20 16,2

w II I l

0

Bona - xonTponb Mo+B Bio-rens Xenagit

B 1,5wn/ra ®1,2 mia/ra 0,9 muH/Ta

Puc. 5.2. BmuB nocnimkyBanux ¢akTopiB Ha peHTA0EIBHICTh TOPOXY COPTY

Monyc, (cepenne 3a 2019-2021 pp.)

BrnuB nocnimpkyBaHux (akTOpiB Ha PEHTAOENbHICTh BUPOIIYBAHHS TOPOXY
copty Cgit imoctpye puc. 5.3. O4eBHIHO, M0 HAWMEHITY PEHTAO0EIBHICTh MaJH
KOHTPOJIbHI BapiaHTH, K 1 B 1HIIUX COPTIB BOHA 30LIbIIyBajacs 31 3MEHIICHHSIM
rycTOTH TociBy 13 1,5 mun/ra mo 1,2 ta 0,9 Min/ra, 1m0, Ha HaNly TyMKY, OB’ SI3aHO 31

SMCHIICHHAM BHUTPAT Ha KOIITOBHC HACIHHSA Ta l'IiI[BI/IIIIeHHH ypomaﬁHOCTi IIpu

PenTtabennHicTh, %

100
90

3aCTOCYBaHHI SIK MIKPOEJIEMEHTIB, TaK 1 Oiompenaparis.
80
70

89,2
83 78,3
72,1

60 52,2
50 455
40
30
20
10

0

Bopna - konTpons Mo+B Bio-rensb Xenagit

76,3 755

B 1,5mma/ra ®1,2 mua/ra 80,9 mia/Ta

Puc. 5.3. BonuB ngociimkyBanux QakTopiB Ha peHTAOENbHICTh TOPOXY COPTY
CgirT, (cepemne 3a 2019-2021 pp.)

156



HaiiBumioro pentabenbHicTh y copTy CBiT Oyna Ha rycrorax 1,2 mun/ra (83,0%)
ta 0,9 mua/ra (89,2%) 3a 00poOKM mociBy mpemnaparoM bio-renb. 3acTocyBaHHS
MIKpOEJIEMEHTIB JaBaji0 Ha IMX TyCTOTax pPEHTA0ENbHICTHh BIAMOBIAHO 76,3% Ta

75,5%, a npenapary Xenadit — n10 78,3%.

5.2 EHepreru4yHa e(QeKTHBHICTb 3aCTOCYBaHHf OionmpemapartiB i

MiKpOeJIeMeHTIB IPU BHPOLLYBAaHHI TOPOXY

Bigomo, 1m0 BHACHIIOK aCUMUISIII COHSYHOI €HEprii miJ Yac MpoIecy
(doToCHHTE3y POCIMHM 3[aTHI HAaKOMUUyBaTH eHeprito COHII y BUTJIAI OpraHiuHOl
pedoBrHH. YacTKOBO 1151 €HEpris iifie Ha 3aJ0BOJICHHS BJIACHUX MOTPeO, a YACTKOBO
BIJIKJIAJIAETHCSA B PI3HOMY BHUIJISAI B 3amac (cteOen, HACIHHS, KOPEHIB TOINO), IO
BUKOPHCTOBYETHCS JIOACTBOM Ha pi3Hi miai [28, 144, 159].

[Ipu po3paxyHKy eHepreTuyHoi e(EeKTUBHOCTI B JOCHIIDKCHHSIX MU
KopucTyBaliuca Meroaukoro Mensenoscskoro O. K. pexomeHgoBaHOO s
Bukopucranns Jlimoporo B. I'. 3i cniBaBTopamu [79]. BBaxkaroTh, SIKIIO JOCIIIKyBaHa
TEXHOJIOTisl BEJIE JI0 BiJl’€MHOT0 OajaHCy €Heprii, BOHA € HEpalliOHAIBHOIO, & B HAIIIUX
Jociiax 3a BCIMa BapiaHTaMM JOCHIAY 1Ied OKa3HUK OYB MO3UTUBHUM.

EHeproeMHICTh ypo’karo TOpOXy 3a BapiaHTaMH JOCIITy MH pO3pPaxOBYBaJH,
OpHUiiMaroyy, 1110 BMICT CYXHUX PEYOBUH y 3€pHI TOpoXYy € Ha piBHI 87% mnpu BOJIOrocTi
3epHa 14%, a eHepris, 1Mo MICTUTHCA B 1 KT Cyx01 peuOBHHU 3€pHA TOPOXY, JOPIBHIOE
20535,5 KIIx (4912,8 Kxan) [144].

VY Tabnui 5.6. HaBeeH1 1aHil 010 MPUXOY €HEPTii 3 YPOKAEM COPTIB TOPOXY
(B I'/I>x/ra) B cepeTHbOMY 3a POKH JIOCII/IKEHb 3a BapiaHTaMu gociiay. [lani Tabmuii
CBIJYaTh, 0 HAMBUIIOI €HEPrOEMHICTh BpoXkaro Oyina B copTy OIIOT 3a TYCTOTH
nociBy 0,9 miH/ra npu iX ABOKpaTHIM oOpoOii mpemapatoMm bio-renb 1 cTaHOBUIIA
64,39 I'Ix/ra.

Y coptry Moayc mNOKa3HUK EHEPrOEMHOCTI CSTaB MaKCUMyMy 3a TYCTOTH

1,2 man/ra (55,19 I'Jlxx/ra) npu 06podui nociBy npenaparom bio-rens, y copty CBit
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3a aHAJIOTTYHUX YMOB BHPOIIYBAaHHS MpUXiJ eHeprii ckiagaB 61,92 I'J[x/ra, mo Ha
2,47 I'1x/ra Menme, HiX y copTy OruioT
Tabauys 5.6.
B pociigkyBaHux GakTopiB HA MPHUXiJ eHEPril 3 yPoKa€EM COPTIB ropoxy

("' Xx/ra) (cepenne 3a 2019-2021 pp.)

®Pakrtop B — Paxkrtop C —
r'yCTOTa MOCIBY BapiaHTu 00pOOKH MOCIBY
Bona-koutpons | B+Mo | Biorems | Xemagir
®aktop A — copt Omior
1,5 mmn/ra 49,18 52,54 59,97 53,60
1,2 mun/ra 51,12 56,25 60,50 56,25
0,9 man/ra 53,07 58,55 64,39 60,85
copt Monayc
1,5 mnn/ra 37,33 41,40 45,29 40,33
1,2 man/ra 4511 52,72 55,19 54,31
0,9 mn/Ta 42,28 46,35 50,06 46,70
copt Cait
1,5 man/ra 42,10 47,94 52,72 50,06
1,2 mmnH/ra 49,89 58,55 61,92 57,49
0,9 mmH/Ta 47,06 53,42 59,44 55,37

Jlai Mu 3a TEXHOJIOTTYHOIO KapTOIO JIOCHITY MMPOBOAMIM OIIHKY BUTpAT €HEPTii
3a BapiaHTamu gociiay (noaatok JK), a pe3yabTaTy 3BeH B TAOJIHINO 5.7. AHAII3YI0UH
TabauIro 5.7., MU TOMITHIIM ii MaliKe MOBHY KOPEJAIII0 3 aHAJIOTIYHOI TaOJIMIICIO
po3airy 5.1, sika CBIAYMTH PO rPOLIOBI BUTPATH 32 BapiaHTaMu JOCTIY.

HaiiGinpmni 3aTparu eHeprii Oynu Ha 3arynieHUX IOCiBax, 110 MOB’A3aHO 3
JOIATKOBUMM E€HEpProBUTpaTaMyW Ha HACiHHS, SIKE€ € JI0BOJi eHepromictke. Ha
BapiaHTax, /¢ OTpUMaHa HAWBHUIA BPOXKAWHICTb, JUIsI KOKHOTO COPTY IIeH MOKa3HUK
MaB Takl HACTYIHI 3Ha4eHHs. Tak, 3a 00poOku mociBy npenaparoM bio-reis: y copTy
Omnor 3a rycrotu nociBy 0,9 mmn/ra — 24,44 T'[lx/ra, y coptiB Moayc 1 Csit 3a

rycrotu 1,2 mutH/Ta — BignoBigHo 25,94 ta 26,64 ra.
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Tabnuys 5.7.

BruiuB gociikyBaHux (paKTOpPiB HA BUTPATH €HEPril Npy BUPOIYBAHHI COPTIB

ropoxy (I'I:x/ra) (cepenne 3a 2019-2021 pp.)

®dakTop B — ®daktop C —
TyCTOTa TOCIBY BapiaHTH 0OpPOOKH MOCIBY
Bona-koutpons | B+Mo | Bio-rems | Xenadir
@Paktop A — copt Omor
1,5 mun/ra 21,77 28,13 28,91 28,24
1,2 mnn/ra 25,51 26,05 26,50 26,00
0,9 mnn/ra 23,25 23,83 24,44 24,07
copt Moayc
1,5 mia/Ta 26,54 26,97 27,37 26,86
1,2 mnn/ra 24,88 25,68 25,94 25,85
0,9 mnn/ra 22,12 22,55 22,94 22,59
copt Cair
1,5 mun/ra 27,04 27,65 28,15 27,87
1,2 miH/Ta 25,38 26,29 26,64 26,18
0,9 mnn/ra 22,62 23,29 23,92 23,49

3a pI3HULEI0 EHEPrOEMHOCTI W 3aTpaT €Heprii 3a BaplaHTaMu JOCIIIy MU

BU3HAYAJIM IPUPICT eHeprii 3 ypoxkaeM (Tadumns 5.8). [lani Tabnwmii 5.8. cBigyarh, 1Mo

HANOUIBIINKA IPUPICT eHeprii 3a0e3neuyBaB copT Omiot — Bix 29,82 '/l Ha KOHTpoI

(06pobka mociBy Bomor) 1m0 39,96 I'/Ix mpu 3acTtocyBaHHI mpemnapary bio-renb 3a

rycrotu nociBy 0,9 mau/ra. ¥ coptiB Mojayc 1 CBIT 32 ONTHMaJIbHOI TYCTOTH TOCIBY

(1,2 mutH/Ta) MakcUMaNbHE 3HaYEHHS MPUPOCTY €HEPTii 13 3aCTOCYBAHHAM Ipenapary

bio-rens Oyno Bianosigno 29,25 ta 35,27 I'[Ix/ra.

Tabnuys 5.8.

Bruus pociigkyBaHux GakTopiB HA NPHUPICT eHeprii NPU BUPOLLYBAaHHI COPTIiB

ropoxy (I'I:x/ra) (cepenne 3a 2019-2021 pp.)

®dakTop B —
I'yCTOTa MOCIBY

®axkrtop C —

BapiaHTH 0OPOOKH TOCIBY

Bona-koutpons | B+Mo | Bio-rems | Xenagit
®daktop A — copt Omior
1,5 man/ra 21,40 24,41 31,06 25,36
1,2 man/ra 25,61 30,20 34,01 30,10
0,9 min/ra 29,82 34,73 39,96 36,79
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IIpooosoicenns mabauyi 3.8.

1 2 I | 5
copt Monyc
1,5 mun/ra 10,79 14,43 17,91 13,48
1,2 muH/Ta 20,23 27,03 29,25 28,46
0,9 mu/ra 20,16 23,80 27,12 24,11
copt CBit
1,5 muiH/ra 15,07 20,29 24,57 22,19
1,2 mun/ra 24,50 32,26 35,27 31,31
0,9 min/ra 24,44 30,13 35,52 31,88

BaxxuBo0 XapakTEpUCTHKOK JOCTIHPKYBAHMX TEXHOJOT1 BHPOIILYBAHHS

rOpOXY € EHeProeEMHICTh 1 TOHHM MPOAYKIli, TOOTO KIJIBKICTh €HEprii 3aTpauyeHoi Ha

OJIMHMITIO 11 BUPOIIYBaHHS, Ky BUCBITIIFOE TaOIuUIIs 5.9.

VY BCiX JIOCHIJIKYBAaHUX COPTIB €HEPrOEMHICTh OJHIE] TOHHHM 3€pHA TOpOXY

3HIJKYBAJacs 31 3MEHIIEHHSIM T'yCTOTH MOCIBY Ta 30UIbIIEHHSIM HOro BPOXKAWHOCTI.

HaiiGinpmoro BoHa Oyia y KOHTPOJBHMX BapiaHTax (0OpoOKa IOCiBYy BOJOIO) i

nocsirana 3HadeHHs B copty Omnot — 10,0 I'Jlx/T, y copty Moayc — 12,6 I'/Ix/T Ta B
copty Cait — 11,4 T'JIx/T.

Haiinmxde 3HadeHHS 11eH MOKAa3HWK MaB HA KpalluX BapiaHTax JOCTIAY: Y

copty Omnor — 6,7, y copty Moxayc — 8,1 1 B copty Csit — 7,1 I'J[/T 32 yMOB 00p0OKH

NOCIBY npemnapaToM bio-reis 3a ONTUMaIbHUX T'YCTOT TOCIBY.

Tabnuys 5.9.

BnummB nocaigkyBanux (pakTopiB HA eHEPro€EMHICTh MPOAYKUIl COPTIB ropoxy

(' Ax/T) (cepenne 3a 2019-2021 pp.)

®daktop B — ®daxkrtop C —
I'yCcTOTa MOCIBY BapiaHTH OOpPOOKH TMOCIBY
Bona-koHTponb B + Mo bio-rens Xenadit
1 2 3 4 5
®aktop A — copt Omior

1,5 mun/ra 10,0 9,5 8,5 9,3
1,2 muiH/Ta 8,8 8,2 1,7 8,0
0,9 mmn/ra 17,7 1,2 6,7 7,0
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IIpooosowcenns mabauyi 5.9.

1 | 2 3 | 4 | 5
copt Moxayc
1,5 mis/Ta 12,6 11,5 10,7 11,8
1,2 miH/Ta 9,8 8,6 8,3 8,4
0,9 mie/Ta 9,3 8,6 8,1 8,6
copt CBIT
1,5 mun/ra 11,4 10,2 9,4 9.8
1,2 miH/Ta 9,0 7,9 7,6 8,1
0,9 mie/Ta 8,5 7,7 7,1 7,5

OCHOBHUM KpHUTEPI€EM OLIIHKH €HEPreTHYHOI epeKTUBHOCTI BapiaHTIB IOCIITY €
EHepreTUYHu KOoe(ILie€HT, KU BKa3y€ Ha BIIHOIICHHS OAEPXKAaHOI 3 BpPOKAEM
eHeprii 70 ii 3aTpar Ha 1 ra. L{eit moka3HuK 3ajexaB BiJl YMOB BHPOIIYBaHHS TOPOXY
i y nociial konuBaBes B Mexkax 1,41-1,98 y KOHTpoJIbHUX BapiaHTax, M0 BIAMOBIAAE
Horo cepelHbOMY 3HAUYEHHIO MPHU BUPOIIYBAHHI FOPOXY B T'OCMOAAPCTBAX Y KpaiHM.
Moro uncenpHi 3Ha4eHHs HaBEACHI Ha puc. 5.4, 5.5, 5.6.

3 puc. 5.4. BUAHO, 10 B copTy OIUIOT €HEPreTUUHUN KOe(DIIIEHT 3MIHIOBABCS
Bin 1,77 Ha KOHTpoONi 3a 3arymeHomy TmociBi a0 2,64 y BapiaHTi 3 TyCTOTOIO

0,9 mH/Ta 1 00po0IIi rOopoxy mpenapaToM bio-rens. 3a 1iel TycTOTH TTociBy 00poOKa
npenaparoM Xenadit ¢popmyBaia KoehillieHT eHepreTHIHOI e(PEeKTUBHOCTI Ha PIBHI

2,53, a mpu 3acTOCYBaHHI MIKpOEIEMEHTIB — Ha piBHI 2,46.

Koedimient
3
2,46 264 2,53
2,5 , 2,28 216 207 2,28 512
1,77 1,87 1,9
15
1
05
0
Bona - koHTpONIB Mo+B Bio-renb Xemnagir

B 1,5wma/ra ®1,2 mua/ra 80,9 mua/Ta

Puc. 5.4. BmnuB gociimkyBaHux (PakTopiB Ha EHEPreTUYHHM KOe)ilieHT

ropoxy copty Omior, (cepenne 3a 2019-2021 pp.)
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AHani3 puc. 5.5. BKa3zye, 1m0 Koe(]ilieHT eHepreTuYHOi e(PEeKTUBHOCTI COPTY
Monyc y KOHTpOJRHOMY BapiaHTI Ha 3arymieHoMy MociBi gopiBHIOBaB 1,41 i OyB
HalMEHIUM cepea BapiaHTiB jociiny. HaiOuibine 3HavueHHs koedimienta (2,18)
3abe3neuyBana 00poOka mociBy mnpemnapatoMm bio-rens 3a rycrotu 1,2 miuH/ra, a
3aCTOCYBaHHsI MIKpOEJIEMEHTIB 1 mpemnapary XenadiT 3MEHIIYBaJIO IeH MOKa3HHUK Y

cepenHboMy Ha 5-9%.

Koediuient
25
2,18
2,05 2,06 213 21 207
2 181 1,91
1,54 1,65
) 15

15 1,41

1
05

0

Bopna - xonTpons Mo+B Bio-rens Xenagit

B 1,5mua/ra ®1,2 mua/ra ®0,9vuiH/Ta

Puc. 5.5. BmnuB pociimkyBaHux (akTopiB Ha EHEPreTUYHHM KOe)ilieHT

ropoxy copty Moayec, (cepenne 3a 2019-2021 pp.)

Ax BugHO 3 puC. 5.6., y copTy CBIT eHepreTuyHud KOe(PIIiEHT 3aliexaB,
aHaJoOri4yHo K 1 B copTiB Omior 1 Monyc, Bii TYCTOTH MOCIBY Ta 0OpOOKHU IMOCIBY
KOMIIO3HIIIE€0 MiKpoeneMeHTIB (0op + MomifeH) il 010JIOTIYHUMHM TIpernapaTaMu Ta
3MEHIITyBaBcs B Mexax 1,56-2,49.

Haiibinbmie 3Hauenns (2,49) BiH MaB 3a rycToTu mnociBy 1,2 miH/ra 3a
3aCcTOCYBaHHI mpemnapary bio-renb, a cyMmiml MIKpOEIEMEHTIB Ta PEryjsiTop POCTy

Xenadit 1eMOHCTPYBaH JCII0 HUKYI MOKa3HUKH, 3HAXOISMYHUCh Ha piBHI 2,20-2,23.
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Koedimient

2,5 2,23 2,29 2,32

2,49 2.36
2,2
: I I i I 1‘8 I I

Bopna - xonTpONIBL Mo+B Bio-rens Xenagirt

1

[S)

[y

o

B |,5wmm/ra ®1,2 vun/ra 0,9 mun/ra

Puc. 5.6. BrmuB nocnipkyBaHux (DakTOpiB Ha EHEPreTHUHUNA KOE(IIIEHT

ropoxy copty Cait (cepenne 3a 2019-2021 pp.)

5.3 BmiuB jgociailzkyBaHuX (akTopiB Ha arpoexkoJioriuHi acmekTH

BHPOIIYBAHHS COPTIB ropoxy.

B monepennix po3auiax aucepTailii Oyja0 JOCTaTHHO CKa3aHO MPO TOPOX, 5K
CUTBCBKOTOCTIONAPCHKY KYIBTYpPY, MOTO TIEpEeBaru mepen IHIIUMHU KyJIbTypamu, Ta
HEJOJIIKH 3 00TaHIKO-(131070T1YHOT TOUKH 30py. TOMY, 3yTHHUMOCH Ha TUX MUTAHHSIX
arpoeKOoJIOTIYHOrO MJIaHy Ha sIKi HaIlle JOCIIIKSHHS YMHUIIO MeBHUH BIUTUB [3].

B poznini 3 Oyno J0CiiKEHO Ta MPOaHalli30BaHO BIUIMB MIKPOEJIEMEHTIB Ta
OlompenapariB Ha mpouec (opMyBaHHS a30T(IKCYIOUOro amapary COPTIB TOPOXY,
BiJI3HAYEHO X MO3UTUBHUH BIUIUB. SIK cBimuath mpai npodecopa ['amaronosoi B. B
ta Anmamosoi B. C. i iHmux aBtopiB [48, 49] mo aHamoriuHiii TeMaTHIIi, MiCIIs
30UpaHHs TOPOXY B IPYHTI HAKOMUYYEThCS 10 45-48 Kr O10J0T1YHOrO a30Ty, SAKUU
MOTIM 3aCBOIOETHCS CIIIYIOUHUMH KyJIbTypaMH ciBOo3MiHH. Taka KUIBKICTH a30Ty
MicTuThes B 1,4 11 aMiagHOi CeiTpH, SKa K BIJOMO MAa€ CHHTETHYHE TTOXO/KCHHS 1
CIpaBJIsIE TIEBHUM THUCK Ha €KOJIOTII0 MOBKULISA. BioloriuHmii a30T KpiM BChOTO Ma€ 1
CKOHOMIYHE 3HAYCHHSI, EKOHOMJISTUH J10 2,5 THC. TpH/Ta [24, 187].

B ocranHili yac TOCTPO MOCTajg0 MHUTAHHS 3MEHIIEHHS AHTPOIIOTEHHOTO

HABAaHTAXXEHHS HA JOBKOJIUIIHIO MPUPOAY B 3B'SI3KY 13 iHTeHcudikaiieo B 80-90-T1i
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POKHU CITLCHKOTOCTIONIAPCHKOTO BUPOOHUIITBA, OCOOJMBO B arpoHOMIi, /¢ 3 METOI0
3aXHUCTYy POCIWH BiJl PI3HUX HETATUBHUX YWHHUKIB 3aCTOCOBYBAIHMCH Pi3HI HOBI
CUHTETHYHI MpenapaTv 4acTo He 30BCIM JIOCIIHKEHI B €KOJIOTIYHOMY T1aHi. B 3B's13Ky
3 MOSBOKO BHACIIJOK MPHPOIHOTO J000pY pac XBOpOoO, IIKITHUKIB, Ta Oyp'sHIB
CTIMKMX J0 BHKOPHUCTOBYBAaHUX IIpeMapaTiB, TOCMOJAPHUKU pearyBald ILITXOM
30UTBILIEHHS J103 MpernapaTiB, HAAJIUIIKY SIKUX aKyMYJTIOBAJIMCh B PUPOTHUX 1IEHO32X,
oTpyrorou ix [175].

Ha xanbp, Ha TenepillHbOMY €Taml pPO3BUTKY CUIbCHKOTIOCIOAAPCHKOrO
BUPOOHHIITBA B YKpaiHi Maike HEMOXKJIMBO TIOBHICTIO B HIMPOKUX 00CSATax OOIUTUCH
0e3 3acCTOCyBaHHA MECTUIMAIB pI3HOrO IUIAaHy — repOiuuaiB, (yHTILHIIB,
1HCEKTUIU/IIB, TOIIO, TOMY Ha3pijia HEOOXITHICTh IIYKATH LUISIXU O 3MEHIICHHS 103
X TMpenapariB i3 30epiranHsM ixXHboi edeKTUBHOCTI. OHUM 13 NUISIXIB BUPIMICHHS
i€l mpoOsemMu € 610J0r13a1lisl arpOHOMIYHOT cepH AISUTBHOCTI NIJITXOM BUBYEHHS Ta
BIIPOBA/KEHHSI 010JI0T1YHO aKTUBHHX MpEnapariB MPUPOTHOTO MOXOMKEHHS, IO HE
YUHATH IKOAM JTOBKULIIO, Ta MOCWIIOIOYH 110 MECTULIUY, CHPUYUHSIOTH, KPIM TOTO,
cTuMyJTrorounii ehekt Ha KyIbTypy [24, 143, 203].

Jlo Takux mpenapariB BIJHOCUTHCS 3aCTOCOBAaHMM B JOCHIAaX OpraHIYHUMN
Olompenapar 13 ctumynounM edektoMm bio-renb [259]. ABTOp po3poOKH 1IHOTO
npenapaty Hupexrtop HBII «Incturyt « TEKMAILY», akanemik iHxKeHEpHO1 akageMii
Vkpainn k.1.H. Ocunenko Cepriii bopucoBuu, mpuBOAWUTH B CBOIX IMyOJIKAIisIX
pe3yIbTAaTH MEPEBIPKA WOro B BUPOOHMYMX YMOBax XEpPCOHCHKOI, MHKOIAiBCHKOI,
Onecwkoi Ta 3amopizbkoi obnactedl. Bin cTBepKye, 110 1HTEHCUBHE 3aCTOCYBaHHS
Cy4yaCHUX arpapHux TEXHOJIOT1 MPOTATOM OCTAHHIX JECATWIITh MPHU3BEIO [0
Jerpajanii IpyHTOBOTO IOKPUBY, 30KpeMa — JO TOCTYMOBOI BTPAaTH YHIKaJIbHOT
IPUPOJHOI POAKOYOCTI YKPATHCHKUX YOpHO3eMiB. Taka CUTyallisi CTBOPIOE CEepHO3HI
€KOJIOT1YHI Ta arpoOHOMIYHI1 BHUKJIMKH, 11O 3YMOBJIIOIOTH HEOOXIIHICTH PO3POOKH 1
BIIPOBA/PKEHHSI €(QEKTUBHUX 3aXOJiB 3 BIJHOBJIECHHS Ta 30€pEeKEHHS POAIOYOCTI
IPYHTIB, @ TaKoX 3a0e3MeYeHHs CTAaOUIBHOCTI BPOXAWHOCTI B yMOBaxX 3MIHHOIO
KIiMaTy Ta BHCOKOTO TEXHOTEHHOTO0 HaBaHTa)XeHHA. He3Bakarouum Ha MIMPOKUN
ACOPTUMEHT BITUM3HSHHUX Ta IMIOPTHUX arpoXiMIYHUX MpenapariB, NPUCYTHIX Ha

pPUHKY, OUTBIIICTH 13 HUX OPIEHTOBAHA BUKIIOYHO Ha 30UTBIICHHS MPOMXYKTHBHOCTI
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CUIbCBKOTOCTIOAAPCHKUX KYJIBTYP 1 HE BpPaxoBy€ TaKUX KPUTUYHHX AaCIEKTiB, SK
aganTariss 70 aOlOTMYHMX CTpeciB (MMOCYXHW, MIATOIUICHHS, 3aMOPO3KH) Ta
JIOBrOCTPOKOBHI BIUTMB Ha I'PYHTOBY eKocucteMy. OKpiM TOTO, HECYMICHICTD JIEIKUX
npenapariB y 6aKOBUX CyMIIIax 4acToO YCKJIQJHIOE BUOIP €()EKTUBHOI Ta €eKOHOMIYHO

Bionoriune no6puBo bio-renb moeaHye y CBOEMy CKJaji paHille HECYMICHI 3a
MPUPOJIOI0 KOMITOHEHTH: IHOKYJISIHTH (KUTTE3/IaTHI IITAMU CUMOIOTHYHUX OaKTepiit),
OPUPOAHOTO TMOXOKEHHS (PYHTILMJ, OPraHiuHI T'yMIHOBI PEYOBMHHM Ta KOMILJIEKC
NOXKMBHUX €JIeMEHTIB. Taka yHIKaJbHa KOMOIHAUlA JI03BOJWJIA OTPUMATH
O0araroyHKUIOHAIbHUN OI10JOTIYHUN NPOAYKT, 3JATHUM 3a0€3MEYUTH IIHPOKUI
CIEKTpP arpOHOMIYHO LIHHUX €(EKTiB, Cepel SIKUX:

- MIABUIIIEHHS €HEPTii MPOPOCTAHHS Ta CXOXKOCT1 HACTHHS;

- aKkTHUBaIlisl OyJb00YKOYTBOPEHHS Ta MPOIECIB 01070r1yHOT a30Tdikcarii

3aBASKU 1T 1HOKYJISIHTIB;

eheKTUBHUN  0103aXUCT POCIMH Big 30yJHUKIB TPUOKOBUX 1
OakTepiaTbHUX 3aXBOPIOBAHbD;

- CUHEpreTUYHEe NOCWICHHS [li TpagullifHUX NECTHLMIIB 3a PaxyHOK
010JIOTIYHOr0 KOMITOHEHTA;

- MOKpPaIIECHHS SIKICHUX 1 KUTbKICHUX MTOKAa3HUKIB YPOXKalo;

- MiIBUIIEHHSI CTIMKOCTI KYJABTYp O BIUIUBY O1OTHYHHX, a0lOTUYHHUX 1
AHTPOITOTCHHHUX CTPECOBUX YNHHUKIB;

- MOJIIIIIEHHS CTPYKTYPHO-arpOHOMIYHUX BJIACTHUBOCTEH TIPYHTY Ta
aKTHUBI3aI[is MPOIIECiB MiHepaTi3alii MiCISDKHUBHUX 3aTuiiKiB [259].

Ha BinmmiHy Bij OUIBIIOCTI XIMIYHO CHHTE30BAaHUX I'YMaTIB HATPIIO UM KaJIito, K1
MalTh O00MexeHy e(EeKTHUBHICTh Yy BOJax 3 MIiABUIIEHOI >XOPCTKICTIO (uepes
OCa/DKeHHS y TIpucyTHOCTI 10H1B Ca?*, Fe** ToIo), opraniyHi rymaTy, 1o BXOISATh J10
ckiany bio-rens, 30epiratoTh CBOIO O10JOTIUHY AaKTHUBHICTH HE3aJIEKHO BiJ SKOCTI
BOJIU JJIA MPHUTOTYBaHHA PoOOUYOro po3unHy. lle m0o3BoMNsiE YHUKHYTH BTOPHHHOTO
3aCOJIEHHS TPYHTIB 1 3amoOIrTH Jerpajanii CTPYKTypH UYOPHO3EMIB, IIO € BKpai
BaXIJIMBUM I 30€pEKEHHS TOBIOTPUBAIIOT MPOIYKTUBHOCTI CLITLCHKOTOCIIOIAPCHKUX

yrigb. TakuM 4MHOM, 3aCTOCOBYIOUU bio-TeNb BIIKPHUBAIOTHCS HOBI MOMJIMBOCTI JJIS
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IHTErPOBAHOTO  YIPABIIHHS  MPOAYKTHUBHICTIO  arpoIeHO3iB,  €KoJoTri3aiii
3emuiepoOcTBa. biompenapar 3a0e3rnedye CTIHKHI PO3BUTOK arpapHOro CEKTOpYy B

yMOBaX IJI00AIBbHUX KIIMAaTHYHUX 3MiH Ta peCypCcHUX oOMexeHb [259].

BucHoBku 10 po3ainy 5

1. 3actocyBaHHs KOMIO3HUINI MIKpoedeMeHTiB (6op + wMomiOaeH) Ta
oionpenapatiB (bio-renb, Xenadir) 30i1blIyBano BajgoBuid 30ip 3epHa ropoxy Ha 12-
22% (mo 3,64 1/ra), NiABUILYIOYM BapTICTh NPOAYKIil 10 43,6 Tuc. rpu/ra (pu UiHI
12000 rpu/t). IIpu BuTpartax Ha BupouryBaHHs 1 ra B Mexax 19,4-24,2 tuc. rpu/ra,
3aCTOCYBaHHs OloIpenapaTiB Ta MIKPOEIEMEHTIB 3a0€3MeYmio 3pOCTaHHs MPUOYTKY
10 21,9 tuc. rpa/ra (Ha 6-14% BuIIe KOHTPOIIIO), 3HWKYIOUH COOIBapTICTh 1 TOHHU
3epHa Ha 9-15% (mo 5980 rpH/T). PiBeHH peHTAOEIBLHOCTI BHPOOHHIITBA TOPOXY
3poctaB a0 100,6% (y copty Omnot npu 06po611i npenaparom bio-renb

2. MakcumaabHUN MPUXIJ €HEprii 3 ypokaeM gocsraB 3HadeHHs 64,39 I'JIx/ra
(y copty Omuior npu 3acTocyBaHHI Mpenapary bio-resis), 1110 3Ha4HO MEPEBUIILYBAIO
MOKAa3HUKK KOHTPOJIBHUX BapiaHTiB (00poOka mociBy Bomow) (mo 53,07 I'Jlx/ra).
3arpatu eHeprii Ha MPOBEAEHHS NOCTIA)KYBaHUX arpOTEXHIYHUX 3aXO01B BapilOBAJIU B
mexax 22,12-28,91 I'JIx/ra, 3a51exH0 BiJl TYCTOTH IIOCIBY Ta BAPTOCTi 3aCTOCOBYBaHUX
npenapariB 1 TEXHOJIOTTYHUX omnepariii. Haioiibmmil mpupicT eHeprii 3 ypoxkaem 0yino
3ahikCOBaHO TIPH 3aCTOCYBaHHI OiocTuMyisitopa bio-renb, mo mocsras 39,96 I'JIx/ra
y copty OIUIOT, MIJKPECIIOIYM BUCOKY EHEPreTHYHY BiiJady LbOro Mpernapary.
3actocyBanHs ~ OlompemapariB  Ta  MIKPOEJIEMEHTIB  CHOPUSUIO  3MEHIIIEHHIO
€HEeProeEMHOCTI OAMHUIN BupoOieHoi mpoaykmii go 6,7 ['Ix/t (y copry Omior).
Eneprernunuii koedimieHt 3poctas 10 2,64 (y copty OmuioT npu o6po0OI1i npenapaTom
Bio-renp) 3a rycroru mociBy 0,9 mun/ra. IIpu 1ibOMy HOJIMIITYBAIUCh €KOJIOTIUHI

YMOBH BUPOLIYBaHHS TOPOXY.
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BUCHOBKH

1. B xoxi mpoBemeHuX OCHITKEHb OYJIO BCTAHOBJICHO, IIO HAa TPHUBAJICTh
MDK(}a3HUX Ta BereTaliiHoro nepioAiB ropoxy JOCHKyBaH1 (DaKTOpH BILIUBAIIU I10-
pi3HOMY, a OT (G1IOreHeTUYHU (aKTop NMPAKTUYHO HE BIUIMBAB Ha Il MOKa3HUKH. 31
3MEHIIIEHHSAM TYCTOTH TIOCIBY TOpOXYy 30UIbIIMIACS TPUBAIICTh MDK(MA3HUX 1
BereramitHoro mepioaiB. JloBejaeHo, IO 3acTOCyBaHHs Tmpemnapary bio-renb
TIOJTOBXKYBAJIO BEreTaIliiHui Tiepion Ha 6-8 mi0 MopiBHSAHO 3 KOHTpoJeM (00poOka
TIOCIBY BOJIOIO) y BCiX BapiaHTax Aociigy. Bukopucranus GiomnpemapaTiB J03BOIHIO
301IBIIUTH BUCOTY YCixX copTiB ropoxy Omior, Moxyc i Csit Ha 13,5-18,7%.

2. [Tig BrBoM OiompenapatiB Xenadit Ta bio-renb KibKiCTh JUCTKIB HA POCIIHHI
3poctasia Ha 14-23%, a ix cyxa maca 360umbmunacs Ha 13,1-22%. MakcumanbHe
3HAaYeHHs IUIOIII acuMinsuiiinoi mosepxHi (31,3 tuc. mM?) 3abe3medyBana 00pobKa
nociBy npemnaparom bio-rens 3a ryctoru nociBy 0,9 min/ra, mo Ha 21,8% OiibIie 3a
KOHTPOJIb. MIKpOEIEMEHTH ITiIBUIIYBaIH piBEHb 010MacH aCUMUIAIIMHOrO anaparTy B
cepenbomy Ha 5,2%, Xenadit — Ha 13,1% 1 bio-rens — 22,3%. {oGoBuii npupict
HaJA3eMHOI OioMacu B cyXiil pedoBuHi y copty Ominor 6yB 9,0 r/m? 3a rycrotu 1,5
MJIH/Ta Yy KOHTpOJbHUX BapiaHTax (00poOka Bomoro). OO6pobka bio-renem
miBUIIYBaJIa 11e¥ nmokas3Huk 110 13,3 r/m? qiis copty Omor, 11,8 r/m? — muist copty CBiT
1 10,3 r/mM? — qyist copty Monyc. 2

3. Y KOHTpONBHHX BapiaHTax cyxa Oiomaca KOpEHIB pi3HMJAci MO pokKax, i
3ayiexaina Bij BosorozadesnedeHocti rpyuty: y 2019 pomi — 60-66 r/m?, 2020 — 51-57
r/m? ta 'y 2021 poui — 58-62 r/m?), 3 nepeBaroto coptiB Omior Ta Csit (Ha 12-15%
BUIIE, HIX Yy copTy Mojayc). OO6poOka KOMITO3UIIIEID MIKPOETIEMEHTIB 30UIbIITyBasia
macy kopeHiB Ha 14-20% (7-12 r/m?), Xenadit — Ha 18-26% (9-15 r/m?), a Bio-renp
3a0e3neuynB HaWOUTbmui mpupict — Ha 24-30% (13-18 r/mM?). Maca Ta KiJIBKICTh
Oynb0ouok azordikcyrounx Oakrepii Ha 10 pociuHaxX 3pocTalid 31 3MEHIICHHSIM
I'yCTOTH MOCIBY B cepeHboMy Ha 17-19% y BCix copTiB, pu LiboMy copT Moayc MaB
MeHII1 noka3Huku. OO0pobKka MiKpoereMeHTaMu 30UIbIIIa Macy 0yap004ok Ha 29-

38%, Xenaditom — Ha 39-54%, a bio-renem — Ha 53-62%.
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4, VY KOHTpONBHUX BapiaHTax Ha OJHIA pociuHi (opmyBasiocs Bix 5,3 mo 7,4
KBITOK, MPUYOMY 31 30UIBLIEHHSAM TyCTOTH MOCIBY iX KUIBKICTh 3MEHIIYBaJlacCh.
O6pobOKa MociBiB MIKPOEIEMEHTAMHU CIPUYMHUIIA TABUIIECHHS I[HOTO MOKAa3HUKA Ha
13,3-18,4%, 3actocyBanns mpenapary Xemnadit — Ha 16,6-19,0%, a HalizHauHilIe
3pocTaHHs 3a0e3neunB bio-rens — Ha 20,3-22,4%. ®opmyBanHs 6001B MiCs UBITIHHS
OyJiI0 3yMOBJICHE SIK COPTOBUMH OCOOJMBOCTSIMH, TaK 1 HIIJIBHICTIO TTOCIBY: Y COPTIB
Omot 1 Ceit yrBOproBanocs 4,3-5,1 600iB Ha pociuHy, a y copTy Moayc — nuiie 3,9-
4,3, mo Ha 16% wMeHme. Y KoHTpoibHUX BapiaHtax coptd Omaor 1 CBir
neMOHCTpyBainu KoedimieHT 3amtiaaenns — 80-83%, He3ame)HO BiJ] TYCTOTH, TOJI K
y Mopayca nel moka3HUK cTaHOBUB 72-76%, ToO6TO OyB Ha 10-11% HmKuuM.
BukopuctanHs MiKpOeJIeMEeHTIB CIIPHSIIO 3pPOCTaHHIO KOe(IIlieHTa 3arIiJHeHHS Ha 2-
5%, a bio-rens mokpanus e nokasHuk Ha 4-7% 1 Xemadit — Ha 3-6%.

5. dopMyBaHHS HACIHHEBUX 3a4aTKiB, 0001B 1 3€PEH TICHO 3aJI€3KaJI0 BiJl COPTOBUX
0COOJIMBOCTEM 1 TEXHOJNIOTTYHUX (DAKTOPIB BUPOIIYyBaHHSA. Y KOHTPOJBHUX BapiaHTax
coptu Omiot 1 CBIT Majid BUIIY KUIBKICTh HACIHHEBHUX 3a4aTKiB — 3,6-4,2 1IT., TOM1 SIK
copT Mojyc xapakTepu3yBaBcs HUKYUM piBHeM — 3,1-3,5 mwit., 1o Ha 14-17% menure.
OO6poOka MikpoeleMeHTaMu CHpHUsiia MiJIBUIIEHHIO 1IbOro Moka3zHuka a0 4,0-4,5 mir.
y coptiB Ominot 1 CiT Ta g0 3,3-3,6 mwr. y copry Moayc. Haitbinpmuii npupict
3abe3rneunB bio-renp, mij BIUIMBOM SIKOTO KUIBKICTh 3a4aTkiB 3pocia 1o 4,4-4,8 mr.,
Toal sik XenadiT MiABUIYBaB 1Iei moka3Huk 10 4,1-4,5 mir.

6. VY (a3i moBHOI CTUTIIOCTI 3€pHA CepeHii piBeHb GopMyBaHHs 000iB Ha OAHY
pOCIIMHY CTaHOBUB 3,2-4,3 mT., 3 TEHJACHIEIO IO 3MEHIICHHS IIPU BHIMIN T'YCTOTI
nociBy. HaiiBumii 3naueHHst cnocrepiranucs y coprtie Omior 1 Csit (3,4-4,3 mir.),
HaltHWk4l — y copTy Moayc (3,2-3,9 mit.). 3acTocyBaHHS MIKPOEJIEMEHTIB CIIPHUSIIO
3pOCTaHHIO KUIbKOCT1 0001B Ha 6-12%, Bukopuctanus Xenadity — Ha 6-13%, Toxi sk
bio-rens BUsBUBCS HalleeKTUBHIMIMM — MiABHIIEHHS cTaHoBWIO 9-18%. KinbkicTh
HaclHMH y 0001 Ha erami TMOBHOI CTHUIJIOCTI TaKOX 3ajieKaja BiJl TEHOTHUIY: Y
KOHTPOJIBHUX BapiaHTax BoHa Oyna 2,3-3,0 mrt. KommiekcHa oOpoOka OGopom i
MOJIIOICHOM TifBUIIlyBajia 1eil moka3Huk 10 3,3 mr. (+7-13%). MakcumanbHi

3HaueHHA crocrepiranucs y coptiB Omiot 1 CBIT micis 3acTocyBaHHs bio-remto — 1o
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3,6 . Ha 010, 0 Ha 20-24% mepeBUITyBAJIO KOHTPOJIh. Y copTy Mojyc HaWBHIIIHMA
piBeHb focsraB 3,2 mIT.

1. VY koHTpoibHUX BapiaHTax (00poOka BomO0) 3a ryctotu mociBy 0,9 mun/ra
piBeHb 3a0yp ’SHEHOCT1 CTAaHOBUB 2 0aju, TO1 SIK BUKOPUCTaHHS bio-resto 3HIKyBaJIo
fioro g0 meHm sk | Oama, MO 3HAYHO TOJETUIYBAIO MpoIeC 30UpaHHS BPOXKAIO
npsiMuM KoMmOaliHyBaHHAM. KpiM Toro, mpenapar HpOsSBUB 3aXHMCHI BIACTHUBOCTI,
3MEHILYIOUHU CTYMiHb ypaxeHHs1 6001B aCKOXITO30M.

8. KoediwieHT BOAOCIOKMBAaHHS HA KOHTPOJIBHUX BaplaHTax OyB Ha PIBHI: y COPTY
Omnot — 375 m*/1, y copty CBit — 411 M*1 1y coptry Moayc — 442 m*/1. 3a 00poOku
nociBy bio-renem y copty Omutor BiH ctanoBuB 302 M*/1, y copty CBIT — 325 M¥/1, 2y
coptry Monyc — 364 w™m*1. Xemadit 3abe3nedyBaB 3HAYCHHS KOe(DIIIEHTY
BOJIOCTIOKHMBAHHS Ha piBHI: 315 M*/T mist copry Omot, 352 m*/1 — st copty CBIT 1
363 M*1 mna copty Moayc. 3acTocyBaHHSI KOMIUIEKCY MIKpoeneMeHTiB (0op +
MoJi0/ieH) 3a0e3neuyBano KoedilieHT BOJOCIOKUBAHHS Ha piBHI 327 M*/T y copry
Omor, 347 M3/t —y copty Cait ta 376 M*/T — y copty Monyc.

Q. [TonBifina 00poOka IMOCIBY TOpOXY CYMINIIIIO MiKpoeneMeHTiB (bop +
MOJIIO/IEH) crhpusiia MIIBUINEHHIO BpokaiiHocTi KynabTypu Ha 0,19-0,49 T1/ra, mo
BiAnoBinanio npupocty Bix 7,1% no 17,3%. 3acrocyBanns XenadiTy CHPHUSIO
3poctanHio BpoxaitHocTi Ha 0,17-0,52 T1/ra (8,1-20,3%). HaiiBummii moka3HUK
OPOAYKTUBHOCTI TOPOXY OTPMMaHO 3a BHKOPHCTaHHsA mpenapaty bio-reap —
nomaTKoBUM ypokaii OyB Ha piBHi 0,44-0,70 1/ra (18,3-26,3%). MakcumaiabHy
KUIBKICTh JogaTkoBoro Bpoxaro — 0,70 t/ra (26,3%) orpumano B copty CBiT 3a
rycrotu nociBy 0,9 mun/ra. [ns copty Ominor 1eit nokasHuk ctaHoBuB 0,64 T/ra
(21,3%) 3a Takoi x rycrotd, a ;i copty Moayc — 0,57 1/ra (22,3%). Haiibinbia
BpPOKalHICTh OTPUMAaHA y BapiaHTax 13 3aCTOCYBaHHAM Ipenapary bio-renb y coprty
Omiot — 3,64 1/ra 3a rycrotu nociBy 0,9 mun/ra ta B copty CBiT — 3,50 T/ra 3a rycTOTH
1,2 mun/ra. MakcuMalibHa BpoXkalHiCTh copTy Moayc ctanoBuia 3,12 1/ra 3a rycToTn
1,2 man/ra y BapianTax 3 bio-renem.

10. Ilpupict ypokato Ha Kpamlux BapiaHTax BimOyBaBCs 3a paxyHOK 30UIbIICHHS
macu 1000 3epen Ha 18-22 % Ta kimbKOCTI 3epeH B ogHoMy 0001 Ha 11-14% mopiBHSIHO

3 KoHTpoJieM (00poOka BOIOIO). 3aCTOCYBaHHS MIKpPOEIEMEHTIB Ta OiompernapariB
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CIPHSUIO TIOKPAIICHHIO SIKICHUX TOKA3HWKIB 3€pHA, MiJBUINYIOYHM YMOBHHU BUXiJ
oinka wa 0,12-0,15 1/ra (Ha 12-13%) Ta macy 1000 3epHuH Ha 6-31 T, IpU HBOMY
CXOXICTh HACiHHS OyJia BUCOKOIO, B Mekax 95-97%, 110 BIAMOBIA€E MEPIIOMY KJIacy
JACTY.

11. HaiiGumpmmii exoHoMiuHMM edekT 3adikcoBaHo y copra Ormior, sSKuil 3a
ryctotu nocipy 0,9 MiH/ra Ta 1Bopa3oBii 00poOiii npenapaTtom bio-rens 3a06e3neuns
orpuManHg npuOytky 21900 rpu/ra U piBas penrabensHocTi 100,6%. 3a
BUpollyBaHHA copTy CBit npuOyrtok craHoBuB 19049 rpu/ra, peHTaOeNbHICTh —
89,2%. HaiiMeHIMMHN MOKa3HUKAMH €KOHOMIYHOI €()EKTUBHOCTI XapaKTEepHU3yBaBCs
copt Moayc — maB npubytok 15119 rpu/ra, penrabensHicth — 67,7% 3a TyCcTOTH
nociBy 1,2 min/ra, mo BKa3zye Ha ioro ciabky aganTHUBHICTH A0 ymMoB [liBaeHHOTO
Creny.

12. HaiiGinpme eHeprii B yposkai HakomuuyBaB copT OImioT 3a TyCTOTH
0,9 mua/ra Ta 00pOOKHK TOCiBY mnpenaparoM bio-rens — 64,39 T'Jlx/ra, npu oMy

eHepreTUYHUN Koe]illieHT cTaHOBUB 2,64.
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PEKOMEHJIALIII BUPOBHULITBY

3 MeTor0 301IbIIIEHH BUPOOHUIITBA TOPOXY B MOCYIUIMBUX yMoBax [liBneHHOrO
Creny 3 piBHEM ypokaiiHOCT1 Moro 3epHa 3,5-3,6 T/ra Ta 4acTKOBOIO 010J10T13aIlI€l0
arpoTeXHOJIOTT i€l KyIbTypH MPOMOHYEMO:

1. BuciBatu ropox copty Omior (sSkuil € HalOUIbII aAANTOBAHUM JIO YMOB
[Misnennoro Cremy) 3 ¢GopMmyBaHHsIM TrycToTH mociBy 0,9 muH/Ta Ta iX 00poOKOIO
Oionpenaparom bio-rens 3 HopMoro 1,5 51/ra B ABa CTPOKHU: MepILy 0OpOOKY MPOBECTH
y (pa3y «BycOyTBOpEHHsI», APYTY — Y a3y «OyTOHI3aLisI».

2. 3a BifACyTHOCTI OionoriuHoro mpemnapary bio-renb, fK ajabTepHATHBY
PEKOMEH]TYEMO 3aCTOCOBYBATH PETYIATOp pocTy Xenadir, sikuil 3a eeKTUBHICTIO HE
MOCTYMAETHCS KOMITO3UIIIT MiKpoeneMeHTiB (00p + MOJiO/IeH), 1 € €KOJIOTTYHO YHCTUM
POAYKTOM, Ta 3a0e3Meuye ypoxKailHICTh 3epHa rOopoxXy 3a BKa3aHUX T'YCTOT IOCIBY 1

HOpMH BUTpaAT npenapary 1,5 n/ra y copry Omior Ha piBHi 3,44 T/ra.
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HomaToxk A

3arajnbHa cxemMa po3MillleHHSI BapiaHTIB y X0cCJixi

Xemagir

Bio-rejan

B+Mo

Boaa -
KOHTPOJIb

—132 Mm—

copt Omior I'ycrora mociBy: 1 — 1,5 mJn. mt./ra
copt Moayc 2 - 1,2 muH. mIT./Ta
- coprt CBiT 3 - 0,9 muIH. mT./ra

CxeMa I0CJTiHOI JIIAHKH

10 m

7,2 M
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Honatok b.1

Tepmin HacTaHHs ¢a3 PO3BUTKY COPTIB rOPOXYy 3aJ1€KHO BiJ JOCiIKYBAHUX

¢akropis B 2019 poui
®Daxtop C IMocie | Cxomun Byco byroniza | Llpirinas | Mosouna | IloBHa | Berera
BapiaaTn YTBOPCHHS st CTHTJICTh | CTUTIIC | IiHHWUI
00poOKu MociBy Th nepioz,
ITHIB.
daxtop A — copt Omtor
daktop B — rycrora mociBy — 1,5 mun/ra
Bopa-koHTpOIB 6.04 17.04 30.04 25.05 30.05 16.06 29.06 73
B + Mo 6.04 17.04 30.04 28.05 4.06 18.06 1.07 76
Bio-renn 6.04 17.04 30.04 29.05 6.06 19.06 3.07 78
Xenadir 6.04 17.04 30.04 27.05 5.06 18.06 2.07 77
rycrora — 1,2 miH/ra
Bopa-koHTpOIB 6.04 17.04 30.04 26.05 2.06 18.06 1.07 76
B + Mo 6.04 17.04 30.04 29.05 5.06 20.06 3.07 78
bio-renp 6.04 17.04 30.04 30.05 7.06 21.06 4.07 79
Xenmadir 6.04 17.04 30.04 28.05 6.06 20.06 3.07 78
rycrota — 0,9 mua/ra
Bopa-koHTpOIH 6.04 17.04 30.04 27.05 3.06 20.06 3.07 78
B + Mo 6.04 17.04 30.04 30.05 5.06 22.06 5.07 80
bio-renp 6.04 17.04 30.04 2.06 8.06 24.06 6.07 81
Xenadir 6.04 17.04 30.04 1.06 7.06 23.06 5.07 80
Copt Monyc
rycrora — 1,5 min/ra
Bopa-koHTpOIH 6.04 16.04 28.04 22.05 29.05 15.06 27.06 72
B + Mo 6.04 16.04 28.04 24.05 2.06 17.06 30.06 75
bio-resp 6.04 16.04 28.04 25.05 4.06 18.06 1.07 77
Xenadir 6.04 16.04 28.04 25.05 3.06 17.06 30.06 75
rycrota — 1,2 mua/ra
Bopa-koHTpOIB 6.04 16.04 28.04 23.05 1.06 16.06 28.06 73
B + Mo 6.04 16.04 28.04 25.05 5.06 18.06 1.07 76
bio-resp 6.04 16.04 28.04 27.05 6.06 19.06 3.07 78
Xenadir 6.04 16.04 28.04 26.05 5.06 18.06 2.07 75
rycrorta — 0,9 muH/Ta
Bona-xoHTposb 6.04 16.04 28.04 25.05 3.06 18.06 30.06 75
B+ Mo 6.04 16.04 28.04 27.05 6.06 20.06 3.07 78
bio-rens 6.04 16.04 28.04 29.05 7.06 22.06 4.07 79
Xenagir 6.04 16.04 28.04 28.05 6.06 21.06 3.07 78
Coprt CaiT
rycrora — 1,5 muH/Ta
Bona-xoHTposb 6.04 18.04 29.04 27.05 2.06 16.06 30.06 74
B+ Mo 6.04 18.04 29.04 30.05 4.06 18.06 3.07 77
bio-rens 6.04 18.04 29.04 30.05 6.06 19.6 4.07 78
Xenagirt 6.04 18.04 29.04 29.05 5.06 19.06 3.07 77
rycrora — 1,2 muH/Ta
Bojia-KoHTpOIIb 6.04 18.04 29.04 28.05 3.06 17.06. 1.07 75
B+ Mo 6.04 18.04 29.04 2.06 6.06 19.06 3.07 77
bio-rens 6.04 18.04 29.04 2.06 7.06 21.06 5.07 79
Xenagirt 6.04 18.04 29.04 30.05 7.06 20.06 4.07 78
rycrora — 0,9 mun/ra
Bona-koHTpoIsb 6.04 18.04 29.04 30.05 3.06 18.07 3.07 77
B+ Mo 6.04 18.04 29.04 3.06 7.06 20.06 4.07 78
bio-rens 6.04 18.04 29.04 4.06 8.06 23.06 5.07 79
Xenagirt 6.04 18.04 29.04 3.06 8.06 22.06 4.07 78
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Jonatok Bb.2

Tepmin HacTaHHs ¢a3 PO3BUTKY COPTIB rOPOXYy 3aJ1€KHO BiJ JOCiIKYBAHUX

¢akropis B 2020 poui
®daxrop C ITocis | Cxomu Byco Byroniza | Lgitinas | Momouna | IloBua | Bererari
Bapiaatu 00poOxu YTBOPCHHS st CTHTJICTh | CTHUTIIIC 170504078
MOCIBY Thb nepiof,
THIB.
®Daxtop A — copt Omrot
dakrop B — rycrora mocisy — 1,5 muia/ra

Bona-koHTposb 02.04 | 12.04 28.04 19.05 25.05 10.06 25.06 74
B + Mo 02.04 | 12.04 28.04 22.05 29.05 12.06 26.06 75
bio-rens 02.04 | 12.04 28.04 24.05 01.06 14.06 28.06 77
Xenagirt 02.04 | 12.04 28.04 21.05 29.05 13.06 27.06 76

rycrora — 1,2 muH/Ta
Bona-koHTposb 02.04 | 12.04 28.04 21.05 27.05 11.06 26.06 75
B + Mo 02.04 | 12.04 28.04 24.05 01.06 14.06 26.06 75
bio-rens 02.04 | 12.04 28.04 26.05 03.06 17.06 28.06 77
Xenagirt 02.04 | 12.04 28.04 24.05 01.06 15.06 27.06 76

rycrota — 0,9 mum/ra
Bona-koHTposb 02.04 | 12.04 28.04 23.05 28.05 12.06 27.06 76
B + Mo 02.04 | 12.04 28.04 24.05 02.06 14.06 27.06 76
bio-rens 02.04 | 12.04 28.04 27.05 04.06 17.06 30.06 79
Xenagir 02.04 | 12.04 28.04 26.05 02.06 16.06 28.06 77

Copt Moayc

rycrora — 1,5 muH/Ta
Bona-koHTpoIib 02.04 | 15.04 29.04 17.05 24.05 10.06 24.06 71
B + Mo 02.04 | 15.04 29.04 20.05 27.05 13.06 25.06 72
bio-rens 02.04 | 15.04 29.04 22.05 29.05 14.06 27.06 74
Xenagirt 02.04 | 15.04 29.04 20.05 28.05 13.06 25.06 72

rycrota — 1,2 mur/ra
Bona-KoHTpoIb 02.04 | 15.04 29.04 19.05 25.05 12.06 25.06 72
B + Mo 02.04 | 15.04 29.04 21.05 28.05 15.06 27.06 74
bio-rens 02.04 | 15.04 29.04 24.05 01.06 16.06 28.06 75
Xenagirt 02.04 | 15.04 29.04 22.05 29.05 14.06 26.06 73

rycrora — 0,9 miH/ra
Bona-koHTposb 02.04 | 15.04 29.04 20.05 26.05 12.06 26.06 73
B + Mo 02.04 | 15.04 29.04 22.05 29.05 14.06 27.06 74
bio-rens 02.04 | 15.04 29.04 24.05 02.06 16.06 29.06 76
Xenagir 02.04 | 15.04 29.04 22.05 30.05 15.06 27.06 74

Copr Csit

rycrora — 1,5 muH/Ta
Bona-koHTposb 02.04 | 13.04 25.04 20.05 03.06 15.06 27.06 75
B + Mo 02.04 | 13.04 25.04 22.05 06.06 16.06 29.06 77
bio-rens 02.04 | 13.04 25.04 24.05 04.06 17.06 01.07 79
Xenagir 02.04 | 13.04 25.04 22.05 03.06 16.06 30.06 78

ryctora — 1,2 muH/Ta
Bona-koHTposb 02.04 | 13.04 25.04 21.05 04.06 16.06 28.06 76
B + Mo 02.04 | 13.04 25.04 23.05 05.06 17.06 29.06 77
bio-rens 02.04 | 13.04 25.04 26.05 06.06 18.06 02.07 80
Xenagir 02.04 | 13.04 25.04 22.05 04.06 17.06 30.06 78

ryctora — 0,9 muH/Ta
Bona-koHTposb 02.04 | 13.04 25.04 22.05 05.06 16.06 30.06 78
B + Mo 02.04 | 13.04 25.04 24.05 06.06 17.06 02.07 80
bio-rens 02.04 | 13.04 25.04 25.05 07.06 18.06 03.07 81
Xenagirt 02.04 | 13.04 25.04 24.05 06.06 17.06 02.07 80
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Jonatok B.3

Tepmin HacTaHHs ¢a3 PO3BUTKY COPTIB rOPOXYy 3aJ1€KHO BiJ JOCiIKYBAHUX

¢akropis B 2021 poui

®daxrop C ITocis | Cxomu Byco Byroniza | Lgitinas | Momouna | IloBua | Bererari
Bapiaatu 00poOxu YTBOPCHHS st CTHUTJICTh | CTHUTIIIC 170504078
MOCIBY Thb nepiof,
JHIB.
daxtop A — copt Omtot
dakTop B — rycrora nocisy — 1,5 mura/ra
Bona-KoHTpoIib 04.04 | 13.04 29.04 23.05 28.05 11.06 23.06 71
B + Mo 04.04 | 13.04 29.04 25.05 01.06 13.06 26.06 74
bio-rens 04.04 | 13.04 29.04 27.05 03.06 17.06 28.06 76
Xenagirt 04.04 | 13.04 29.04 26.05 02.06 15.06 27.06 75
ryctora — 1,2 muiH/Ta
Bona-KoHTpoIib 04.04 | 13.04 29.04 25.05 01.06 13.06 27.06 74
B + Mo 04.04 | 13.04 29.04 27.05 03.06 15.06 30.06 75
bio-renp 04.04 | 13.04 29.04 29.05 06.06 17.06 29.06 76
Xenagirt 04.04 | 13.04 29.04 27.05 03.06 16.06 30.06 75
rycrora — 0,9 mua/ra
Bona-koHTpoIb 04.04 | 13.04 29.04 26.05 03.06 16.06 28.06 76
B + Mo 04.04 | 13.04 29.04 29.05 05.06 17.06 29.06 77
bio-rens 04.04 | 13.04 29.04 01.06 08.06 19.06 30.06 78
Xenagirt 04.04 | 13.04 29.04 30.05 04.06 16.06 28.06 76
Copt Moayc
ryctora — 1,5 muiH/Ta
Bopa-koHTpOIB 04.04 | 16.04 30.04 21.05 26.05 10.06 25.06 70
B + Mo 04.04 | 16.04 30.04 23.05 29.05 13.06 28.06 73
Bio-rems 04.04 | 16.04 30.04 25.05 02.06 15.06 29.06 74
Xenapir 04.04 | 16.04 30.04 23.05 01.06 14.06 28.06 73
rycrota — 1,2 mun/ra
Bopa-koHTpOIH 04.04 | 16.04 30.04 22.05 28.05 12.06 26.06 71
B + Mo 04.04 | 16.04 30.04 23.05 29.05 13.06 27.06 72
Bio-remn 04.04 | 16.04 30.04 26.05 04.06 16.06 28.06 73
Xenapir 04.04 | 16.04 30.04 25.05 02.06 15.06 27.06 72
rycrorta — 0,9 muiH/Ta
Bona-KoHTpoIib 04.04 | 16.04 30.04 24.05 30.05 13.06 25.06 70
B + Mo 04.04 | 16.04 30.04 26.05 02.06 14.06 27.06 72
bio-rens 04.04 | 16.04 30.04 28.05 05.06 17.06 29.06 74
Xenagir 04.04 | 16.04 30.04 27.05 03.06 15.06 28.06 73
Copr Cait
ryctora — 1,5 muH/Ta
Bona-KoHTpoIib 04.04 | 15.04 30.04 25.05 30.05 14.06 27.06 73
B + Mo 04.04 | 15.04 30.04 27.05 02.06 16.06 30.06 76
bio-rens 04.04 | 15.04 30.04 29.05 05.06 19.06 02.07 78
Xenagirt 04.04 | 15.04 30.04 28.05 04.06 17.06 01.07 77
ryctorta — 1,2 muiH/Ta
Bona-koHTpoIb 04.04 | 15.04 30.04 26.05 02.06 15.06 30.06 76
B + Mo 04.04 | 15.04 30.04 28.05 04.06 18.06 01.07 78
bio-rens 04.04 | 15.04 30.04 30.05 07.06 20.06 03.07 80
Xenagirt 04.04 | 15.04 30.04 28.05 05.06 19.06 02.07 79
ryctora — 0,9 muH/Ta
Bona-koHTpoIb 04.04 | 15.04 30.04 28.05 04.06 17.06 01.07 78
B + Mo 04.04 | 15.04 30.04 30.05 06.06 18.06 02.07 79
Bio-rems 04.04 | 15.04 30.04 02.06 09.06 22.06 04.07 81
Xenapir 04.04 | 15.04 30.04 01.06 07.06 21.06 03.07 80
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Jopatok B.1

JAuHamika Barm HaJI3eMHOI 0ioMacH COPTIB ropoxy 3aJ1e;kHo Bia ¢a3 po3BUTKY

Ta a0caikyBanux pakropis B 2019 poui

®axrop C Bara HagzemHoi 6iomacu B a3y Bara nanzemnoi 6iomacu B ¢dazy
BapianTu BycoyTBOpeHHs /29.04/, T/m? 6yronizamii /20.05/, r/m?
00poOku nociBy | IToBTOpeHHS [ToBTOpeHHSs
1 2 1 2
Cepenne | BomoricTh Cepenne | BomoricTh
1 2 3 4 5 6 7 8 9
®Pakrop A — copt Omnor
daktop B — rycrora nociBy — 1,5 min/ra
Boga-koutpons | 202 | 228 215 85 1779 | 1742 1760 71
B + Mo 200 | 224 212 85 2427 | 2390 2408 71
bio-renp 227 | 213 220 85 2431 | 2462 2446 71
Xemadir 203 | 225 213 85 2382 | 2398 2390 71
rycrota — 1,2 MiH/Ta
Bona-kontposis | 194 | 216 205 86 1668 | 1702 1680 70
B + Mo 219 | 195 207 86 2344 | 2280 2312 70
bio-renp 216 | 190 203 86 2322 | 2362 2342 70
Xemadir 193 | 218 206 86 2344 | 2302 2324 70
ryctota — 0,9 mun/ra
Boga-konTpons | 189 172 180 85 1594 | 1426 1560 70
B + Mo 176 | 206 191 85 2137 | 2228 2183 70
Bio-renp 179 | 189 184 85 2345 | 2275 2310 70
Xemnadir 172 | 202 187 85 2268 | 2320 2294 70
Copt Moayc
rycrota — 1,5 min/ra
Bopma-kouTtpons | 188 218 203 85 1458 | 1502 1480 73
B + Mo 210 | 224 207 85 2095 | 2025 2060 73
bio-renp 225 | 201 213 86 2096 | 2064 2080 73
Xenadit 190 | 224 207 85 2009 | 2051 2030 73
rycrota — 1,2 muin/ra
Bona-kontpons | 178 | 202 190 85 1429 | 1488 1458 75
B + Mo 197 | 177 187 85 1723 | 1473 1748 75
bio-renp 206 | 176 191 85 1791 | 1738 1764 75
Xemadir 169 | 199 184 85 1757 | 1715 1736 75
rycrora — 0,9 miH/ra
Bopa-xkontpons | 185 | 161 173 86 1450 | 1431 1440 72
B + Mo 166 | 194 180 86 1607 | 1666 1636 72
bio-renp 154 | 198 176 86 1705 | 1725 1715 72
Xenadit 184 | 160 172 86 1643 | 1683 1668 72
Copt Cait
rycrora — 1,5 min/ra
Bona-kontposs | 234 | 202 218 85 1781 | 1810 1795 74
B + Mo 192 | 240 216 85 2221 | 2229 2225 74
bio-renp 202 | 242 222 85 2322 | 2266 2294 74
Xemadir 225 | 201 213 85 2192 | 2240 2216 74
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IIpooosoicenns dooamky B. 1

1 2 3 4 | 5 6 | 7 | 8 | 9
rycrora — 1,2 MiH/ra
Bopma-kouTtpons | 183 223 203 86 1702 | 1734 1718 76
B + Mo 218 | 177 197 86 2212 | 2058 2185 76
Bio-reas 224 | 188 206 86 2186 | 2230 2208 76
Xenadit 180 | 210 195 86 2190 | 2150 2170 76
rycrota — 0,9 mun/ra
Bona-xkonTpons | 176 | 196 186 86 1628 | 1568 1598 75
B + Mo 209 | 179 194 86 1888 | 2034 1916 75
Bio-rens 198 | 181 189 86 2037 | 2094 2065 75
Xenadir 168 | 198 183 86 2030 | 1966 1998 75
HIPos, r/m*: A 10,8 31,78
B 12,5 36,70
C 10,8 31,78
AB 21,6 63,56
AC 18,7 55,05
BC 21,6 63,56
ABC 37,5 110,09
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Jonatok B.2

JAuHamika Barm HaJI3eMHOI 0ioMacH COPTIB ropoxy 3aJ1e;kHo Bia ¢a3 po3BUTKY

Ta gocjigkyBanux ¢gakropis B 2020 poui

®axrop C Bara HagzemHoi 6iomacu B a3y Bara nanzemnoi 6iomacu B ¢dazy
BapianTu BycoyTBOpeHHs /29.04/, T/m? 6yronizamii /20.05/, r/m?
00poOku nociBy | IToBTOpeHHS [ToBTOpeHHSs
1 2 1 2
Cepenne | BomoricTh Cepenne | BomoricTh
1 2 3 4 5 6 7 8 9
®daktop A — copt Omnor
®daxkrtop B — rycrora nociBy — 1,5 min/ra
Bona-konTpoas | 245 230 237 87 1387 | 1340 1384 69
B + Mo 230 | 254 242 87 1781 | 1819 1801 69
bio-renp 254 | 227 240 87 1839 | 1790 1814 69
Xemadir 240 | 230 235 87 1735 | 1764 1749 69
rycrora — 1,2 miH/ra
Bona-konTpons | 207 235 221 87 1377 | 1310 1344 67
B + Mo 229 | 203 216 87 1766 | 1735 1750 67
bio-rens 208 | 240 224 87 1744 | 1790 1767 67
Xemadir 221 | 215 218 87 1746 | 1715 1730 67
rycrora — 0,9 miH/ra
Bopma-kouTpons | 218 198 208 87 245 1281 1263 67
B + Mo 191 | 219 205 87 1619 | 1602 1610 67
bio-renp 181 | 221 201 87 1646 | 1705 1675 67
Xenadir 223 | 199 211 87 1624 | 1657 1640 67
Copt Moayc
rycrora — 1,5 min/ra
Bopma-konTpons | 213 236 224 85 1236 | 1206 1221 70
B + Mo 197 | 226 212 85 1473 | 1500 1486 70
bio-rens 228 | 206 217 85 1509 | 1485 1497 70
Xenadir 197 | 220 208 85 1478 | 1452 1465 70
rycrota — 1,2 mun/ra
Boga-kontpons | 219 202 210 85 1152 | 1170 1161 71
B + Mo 207 | 225 216 85 1405 | 1388 1396 71
bio-rens 225 | 205 215 85 1419 | 1409 1414 71
Xemadir 215 | 232 223 85 1413 | 1390 1402 71
rycrora — 0,9 miH/ra
Boga-koutpons | 185 | 197 191 85 1074 | 1101 1087 72
B + Mo 184 | 176 180 85 1292 | 1280 1286 72
bio-renn 185 | 170 177 85 1318 | 1329 1324 72
Xemadir 186 | 203 194 85 1297 | 1316 1306 72
Copr Cair
rycrora — 1,5 min/ra
Boga-kouTpons | 249 235 242 86 1408 | 1382 1395 71
B + Mo 217 | 235 226 86 1608 | 1600 1604 71
bio-renn 214 | 220 217 86 1677 | 1707 1692 71
Xemadir 244 | 218 231 86 1649 | 1661 1655 71
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IIpooosoicenns dooamky B.2

1 2 3 4 | 5 | e | 7 | 8 | 9
rycrora — 1,2 Min/ra
Bopa-kouTtpons | 207 230 218 86 1330 1318 1324 72
B + Mo 210 | 218 214 86 1556 | 1590 1573 72
bio-rens 226 | 196 211 86 1614 | 1614 1624 72
Xemadir 216 | 232 224 86 1580 | 1580 1591 72
rycrora — 0,9 mun/ra
Bona-xontpons | 215 | 203 209 86 1274 | 1302 1288 73
B + Mo 208 | 194 201 86 1527 | 1507 1517 73
bio-rens 199 | 215 207 86 1602 | 1588 1595 73
Xemadir 218 | 210 214 86 1532 | 1560 1546 73
HIPgs, r/m?: A 8,70 72,66
B 10,05 83,90
C 8,70 72,66
AB 17,41 145,31
AC 15,08 125,84
BC 17,41 145,31
ABC 30,15 251,69
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Jonatok B.3

JAuHamika Barm HaJI3eMHOI 0ioMacH COPTIB ropoxy 3aJ1e;kHo Bia ¢a3 po3BUTKY

Ta AocjigkyBanux ¢gakropis B 2021 poui

®axrop C Bara HagzemHoi 6iomacu B a3y Bara nanzemnoi 6iomacu B ¢dazy
BapianTu BycoyTBOpeHHs /29.04/, T/m? 6yronizamii /20.05/, r/m?
00po0ku nociBy | IToBTOpeHHs [ToBTOpEeHHS
1 2 1 2
Cepenne | BomoricTh Cepenne | BomoricTh
1 2 3 4 5 6 7 8 9
®dakrop A — copt Omor
@axtop B — rycrora nociBy — 1,5 min/ra
Boga-kontpoms | 230 220 225 83 1555 | 1465 1510 73
B + Mo 223 241 232 83 1956 | 1984 1970 73
bio-rens 224 237 230 83 2253 | 2157 2205 73
Xenadir 242 212 227 83 2177 | 2103 2140 73
rycrota — 1,2 mun/ra
Bona-xontpons | 201 219 210 83 1410 | 1490 1450 73
B + Mo 198 216 207 83 1915 | 1865 1890 73
Bio-renp 220 204 212 83 2130 | 2200 2165 73
Xenagit 222 206 214 83 2043 | 2097 2070 73
rycrora — 0,9 miH/ra
Bona-xontpons | 189 172 180 83 1594 | 1426 1560 73
B + Mo 176 206 191 83 2137 | 2228 2183 73
bio-renp 179 189 184 83 2345 | 2275 2310 73
Xenadir 172 202 187 83 2268 | 2320 2294 73
Copt Monyc
rycrora — 1,5 min/ra
Bona-xonTpons | 199 215 207 85 1290 | 1330 1310 75
B + Mo 217 203 210 85 1772 | 1708 1740 75
bio-rens 214 192 203 86 1885 | 1835 1860 75
Xemagir 205 223 214 85 1775 | 1835 1805 75
rycrota — 1,2 mun/ra
Bona-xontpons | 209 187 198 85 1293 | 1227 1260 75
B + Mo 182 202 192 85 1686 | 1654 1670 75
bio-renp 181 207 194 85 1753 | 1807 1780 75
Xenagit 195 179 187 85 1677 | 1743 1710 75
rycrora — 0,9 miH/ra
Bona-kontpons | 176 194 185 85 1143 | 1197 1170 75
B + Mo 184 176 180 85 1580 | 1630 1605 75
bio-renp 175 191 183 85 1735 | 1685 1710 75
Xenadit 189 173 181 85 1684 | 1636 1660 75
Coprt Cair
rycrota — 1,5 miH/ra
Bona-xkonTposns | 248 216 232 86 1597 | 1643 1620 74
B + Mo 224 255 241 86 1819 | 1861 1840 74
Bio-renp 227 249 238 86 2184 | 2136 2160 74
Xemadir 262 226 244 86 2008 | 2052 2030 74
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IIpooosoicenns dodamky B.3

1 2 3 4 | s | 6 | 7 | 8 | 9
rycrota — 1,2 min/ra
Bona-koHTpoib 207 229 218 86 1588 | 1532 1560 74
B + Mo 208 219 213 86 1776 | 1834 1805 74
bio-renn 233 209 221 86 2140 | 2088 2114 74
Xenadit 214 232 223 86 1990 | 2024 2007 74
rycrota — 0,9 miH/Ta
Bona-koHTpoIH 213 201 207 86 1501 | 1531 1516 74
B + Mo 188 218 203 86 1792 | 1754 1773 74
bio-renn 225 203 214 86 2110 | 2072 2091 74
Xenadit 197 221 209 86 1968 | 1996 1982 74
HIPos, r/mM?%: A 8,84 26,38
B 10,21 30,46
C 8,84 26,38
AB 17,68 52,75
AC 15,32 45,68
BC 17,68 52,75
ABC 30,63 91,37
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Honatok I'.1

KinbkicTs 0yJabp0a4ok a30TPikcyounx 0aKkTepiii HA KOPEHAX COPTIB ropoxy

3aJ1e5KHO BiJl BIUIMBY J0CJiKyBaHux ¢gakropis B 2019 poui

®daxrtop C Kinbkicts Oynp0adok Ha kopeHsax 10 pociauH, T
Bapiantu 06po6xu mociBy [To moBTOpEHHX
1 2
Cepenne
1 2 3 4
®aktop A — copt Omior
daktop B — rycrora nocipy — 1,5 miin/ra
Bopa-koHTposb 58 68 63
B + Mo 88 76 82
bio-renb 91 107 99
Xenadit 91 97 94
rycroTa rnocisy — 1,2 miiH/ra
Bona-koHTpOIIH 69 61 65
B + Mo 88 80 84
bio-renb 99 107 103
Xenadit 93 103 98
rycrora nocisy — 0,9 miin/ra
Bona-konTpoin 64 12 68
B + Mo 79 89 84
bio-renn 109 101 105
Xemnadirt 105 91 98
copt Monayc
rycrora nocisy — 1,5 miin/ra
Bopa-koHTposb 50 62 56
B + Mo 85 80 82
bio-renn 82 74 78
Xenadit 77 81 79
rycrora nocisy — 1,2 mun/ra
Bona-koHTpOin 56 64 60
B + Mo 82 75 /8
bio-renb 91 81 86
Xemadirt 79 87 83
rycrota nocipy — 0,9 mun/ra
Bona-koHTpOiB 61 66 63
B + Mo 84 76 80
bio-renb 83 93 88
Xenadirt 79 89 84
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IIpooosowcenns oooamxky 1.1

1 | 2 | 3 | 4
copt Cair
rycrora nocisy — 1,5 min/ra
Bopga-koHTpOIb 74 62 68
B + Mo 80 90 85
bio-renb 105 113 109
Xenadit 105 97 102
rycrora nocisy — 1,2 mun/ra
Bona-koHTpOIH 88 76 72
B + Mo 93 86 89
bio-renp 109 121 115
Xemadir 104 108 106
rycrota nocipy — 0,9 mun/ra
Bopa-koHTpOJb 75 70 12
B + Mo 92 104 98
bio-renb 121 107 114
Xemadir 111 107 109
HIPgs, mit.: A 3,94
B 3,94
C 4,55
AB 7,88
AC 7,88
BC 7,93
ABC 13,64

210



Honpatok I'.2
KinbkicTs 0yabp0a4ok a30TPikcyounx 0aKkTepiii HA KOPEHAX COPTIB ropoxy

3aJ1e5KHO BiJl BIUIMBY J0CJiKyBaHux ¢gakropis B 2020 poui

®daxkrop C Kinbkicts Oynp06adok Ha kKopeHsx 10 pociauH, mT
Bapiantu 00po0Oku mociBy ITo moBTOpEHHIX
1 2
Cepenne
1 2 3 4
®aktop A — copt Omior
daxkrtop B — rycrora nocipy — 1,5 miiH/ra
Bona-koHTpob 53 47 50
B + Mo 57 60 58
bio-renb 61 66 63
Xenadit 58 62 60
rycrora nocipy — 1,2 miiH/ra
Bopna-koHTpoib 43 47 45
B + Mo 53 50 51
bio-renb 63 57 60
Xenadit 52 55 54
rycrora nocisy — 0,9 mun/ra
Bona-koHTpoin 46 40 43
B + Mo 57 51 54
bio-renb 64 58 61
Xenadit 53 57 55
copt Monyc
rycrora rnocipy — 1,5 miin/ra
Bona-koHTpob 37 41 39
B + Mo 46 42 44
bio-renb 49 51 50
Xenadit 45 49 47
rycrora nocisy — 1,2 miin/ra
Bopna-koHTpoib 46 40 43
B + Mo 49 53 51
bio-renb 56 56 56
Xenadit 53 51 52
rycrora nocisy — 0,9 mun/ra
Bona-koHTpoib 47 49 47
B + Mo 57 51 54
bio-renb 62 58 60
Xemadir 57 55 56




IIpooosorcenns oooamky 1.2

1 | 2 | 3 | 4
copt Cair
rycrora nocisy — 1,5 min/ra
Bopga-koHTpOib 55 52 53
B + Mo 59 64 62
bio-renb 69 65 67
Xenadirt 68 63 65
rycrora nocisy — 1,2 Min/ra
Bona-xoaTpons 54 56 55
B + Mo 67 61 64
bio-renn 66 70 68
Xenadit 63 65 64
rycrota nocipy — 0,9 mus/ra
Bopga-koHTpOb 53 59 56
B + Mo 67 62 64
bio-renb 67 71 69
Xenadit 63 69 66
HIPgs, miT.: A 1,84
B 2,13
C 1,84
AB 3,69
AC 3,19
BC 3,69
ABC 6,38
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Honpatok I'.3

KinbkicTh 0yjb0a40K a30TQIKCYIOUMX 0aKTepill HA KOPEHAX COPTIB rOPOXy

3aJIeKHO BiJl BIUIMBY AOCTiAKYyBaHuX ¢akropis B 2021 poui

Paxrtop C KinbkicTe Oynp0adok Ha kopeHsix 10 pociaus, mT
Bapiantu 06pobxu ITo moBTOpEHHSX
TIOCIBY 1 2
Cepenne
1 2 3 4
@Paktop A — copt Omior
daxkrop B — rycrora nociBy — 1,5 min/ra
Bona-koHTpOIH 55 61 58
Mo + Bo 79 73 76
bio-renb 87 81 84
Xemadir 78 82 80
rycrora nocisy — 1,2 mun/ra
Bona-koHTpoIh 62 60 61
B + Mo 84 78 80
bio-renb 88 94 91
Xemadirt 86 84 85
rycrora nocisy — 0,9 miin/ra
Bona-koHTpOIH 67 63 65
B + Mo 78 82 80
bio-renp 96 92 94
Xemnadirt 87 88 88
copt Monyc
rycrora nocisy — 1,5 miin/ra
Bona-koHTpob 46 52 49
B + Mo 69 67 68
bio-renb 73 79 76
Xemadirt 72 70 71
rycrora nocisy — 1,2 mun/ra
Bona-koHTpOIIH 56 50 53
B + Mo 68 72 70
bio-renb 81 77 79
Xenadit 74 72 73
rycrota nocipy — 0,9 mun/ra
Bona-koHTposb 56 60 58
B + Mo 73 75 74
bio-renb 80 84 82
Xenadit 77 75 76
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IIpooosocenns oooamxy I'.3

1 2 | 3 | 4
copt Cair
rycrora nocisy — 1,5 min/ra
Bopga-koHTpob 59 63 61
B + Mo 80 76 78
bio-renb 93 97 95
Xenadit 96 90 93
rycrora nocisy — 1,2 Min/ra
Bona-xoaTpons 65 63 64
B + Mo 78 82 80
bio-renp 104 100 102
Xenadit 95 97 96
rycrota nocisy — 0,9 mus/ra
Bona-xoaTpons 66 70 68
B + Mo 82 80 81
bio-renn 97 101 99
Xenadit 91 93 92
HIPgs, miT.: A 1,73
B 1,99
C 1,73
AB 3,46
AC 2,99
BC 3,46
ABC 5,98
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Honatok JI.1
BruiuB OionpenapariB Ta MiKpoeJieMeHTIB Ha CXO0KiCTh HACIHHSI COPTIB ropoxy

3a pi3HoI rycrotu nocisy B 2019 poui

®daxkrop C — CxoxicTh HaCIHHS, %0
BapiaHTH 00pPOOKH ITo moBTOpEHHAX
TIOCIBY 1 2
Cepenne
1 2 3 4
@aktop A — copt Omior
®daxkrtop B — rycrora nociBy 1,5 min/ra
Bona-koHTpoIb 96 95 95
B + Mo 96 96 96
bio-renb 96 95 96
Xenadit 96 96 96
rycTora rnocipy — 1,2 miis/ra
Bona-koHTpOIH 96 96 96
B + Mo 97 96 96
bio-renb 97 97 97
Xenadirt 96 98 97
rycrota nocisy — 0,9 min/ra
Bona-koHTpOIH 95 96 95
B + Mo 96 97 96
bio-renb 96 96 96
Xemadirt 97 95 96
copt Monayc
rycrora nocisy — 1,5 miin/ra
Bopa-koHTposb 95 95 95
B + Mo 95 96 96
bio-renb 96 96 96
Xemadirt 96 95 96
rycrora nocisy — 1,2 mis/ra
Bona-koHTposb 95 96 96
B + Mo 96 96 96
bio-renb 97 96 97
Xenadit 97 97 97
rycrota nocipy — 0,9 min/ra
Bona-koHTposb 96 96 96
B + Mo 95 97 96
bio-renp 96 96 96
Xemadirt 96 97 96
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IIpooosacenus oooamxy /1.1

1 2 | 3 | 4
copt Cait
rycrora nocisy — 1,5 min/ra
Bopma-koHTpob 95 95 95
B + Mo 96 95 96
bio-renb 96 96 96
Xenadit 96 96 96
rycrota nocisy — 1,2 mun/ra
Bopma-koHTpob 96 96 96
B + Mo 96 97 97
bio-renn 97 97 97
Xenadit 96 97 97
rycrota nocisy — 0,9 mun/ra
Bopma-koHTpob 95 96 95
B + Mo 96 96 96
bio-renn 96 96 96
Xenadit 97 97 97
HIPgs, mit.: A 0,35
B 0,41
C 0,35
AB 0,71
AC 0,61
BC 0,71
ABC 1,23
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Honartoxk 1.2
BruiuB OionpenapariB Ta MiKpoeJieMeHTIB Ha CXO0KiCTh HACIHHSI COPTIB ropoxy

3a pi3Hoi rycrotu nocisy B 2020 p.

®axrop C — Cx0XICTh HaCiHHs, %
BapiaHTH 00pOOKH ITo moBTOpEHHSIX Cepenne
MOCIBY 1 2
1 2 3 4
®Paktop A — copt Omior
®daxrop B — rycrora nociBy — 1,5 min/ra
Boma-KoHTpoIb 96 95 95
B + Mo 96 96 96
bio-renb 96 96 96
Xenadir 97 96 96
rycroTa nocisy — 1,2 mun/ra
Bona-koHTpoin 96 96 96
B + Mo 95 97 96
bio-rens 97 95 96
Xenadir 96 96 96
rycrota nocipy — 0,9 mun/ra
Bopma-koHTpob 97 95 96
B + Mo 97 97 97
bio-renp 97 97 97
Xemadir 96 96 96
copt Monyc
rycrora nocisy — 1,5 miin/ra
Bona-koHTpoib 95 95 95
B + Mo 95 96 95
bio-rens 97 96 96
Xenadir 96 96 96
rycroTa nocisy — 1,2 mun/ra
Bona-koHTpoab 97 95 96
B + Mo 97 96 96
bio-renb 96 96 96
Xemadir 95 96 95
rycrota nocisy — 0,9 mun/ra
Bopga-koHTpONb 96 96 96
B + Mo 96 95 95
bio-renn 97 95 96
Xenadit 95 97 96
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IIpooosocenns oooamxy /1.2

1 2 | 3 | 4
copt Cait
rycrora nocisy — 1,5 min/ra
Bopma-koHTpoib 95 97 96
B + Mo 96 96 96
bio-renb 97 95 96
Xemadir 96 96 96
rycroTa nocisy — 1,2 mun/ra
Bopma-koHTpoib 96 96 96
B + Mo 96 95 95
bior-enn 97 96 96
Xenadit 95 95 95
rycrota nocisy — 0,9 mun/ra
Bopma-koHTpob 95 95 95
B + Mo 95 96 95
bio-renn 96 96 96
Xenadit 96 96 96
HIPgs, %: A 0,44
B 0,51
C 0,44
AB 0,89
AC 0,77
BC 0,89
ABC 1,54
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Honartoxk /1.3
BruiuB OionpenapariB Ta MiKpoeJieMeHTIB Ha CXO0KiCTh HACIHHSI COPTIB ropoxy

3a pi3HoI rycrotu nociBy B 2021 poui

®axrop C — Cx0XICTh HAaciHHs, %
BapiaHTH 0OPOOKH ITo nmoBTOpEHHSX Cepenne
MOCIBY 1 2
1 2 3 4
®Paktop A — copt Omior
®daxkrop B — rycrora nociBy — 1,5 min/ra
Bopna-koHTpois 95 97 96
B + Mo 97 97 97
bio-renp 97 95 96
Xemadir 96 96 96
rycrora nocipy — 1,2 mun/ra
Bona-koHTpoib 96 95 95
B + Mo 95 97 96
bio-rens 96 96 96
Xenadit 97 97 97
rycrora nocipy — 0,9 mun/ra
Boga-koHTpOonb 95 95 95
B + Mo 97 95 96
bio-renp 95 97 96
Xenadir 96 96 96
copt Monyc
rycrora nocisy — 1,5 mun/ra
Bona-koHTpois 96 96 96
B + Mo 96 95 95
bio-renp 97 95 96
Xenadir 97 97 97
rycrora nocisy — 1,2 mun/ra
Bopga-koHTponb 95 95 95
B + Mo 95 95 95
bio-renp 95 97 96
Xenadit 97 95 96
rycrora nocisy — 0,9 mun/ra
Bopga-koHTpONb 96 96 96
B + Mo 96 95 95
bio-renp 97 95 96
Xenadit 95 97 96
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IIpooosocenns dooamxy /1.3

1 | 2 | 3 4
copt Cait
rycrora nocisy — 1,5 min/ra
Bopma-koHTpoib 96 96 96
B + Mo 97 97 97
bio-renb 95 97 96
Xenadit 97 97 97
rycroTa nocisy — 1,2 mun/ra
Bopma-koHTpob 96 96 96
B + Mo 97 95 96
bio-renn 97 97 97
Xenadit 96 96 96
rycrota nocisy — 0,9 mun/ra
Bopma-koHTpob 95 97 96
B + Mo 97 95 96
bio-renn 97 96 96
Xenadit 95 95 95
HIPgs, %: A 0,54
B 0,62
C 0,54
AB 1,08
AC 0,94
BC 1,08
ABC 1,87
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Honatok E.1

Brutus pociizkyBanux GakTopiB HA eKOHOMIYHI MOKA3HUKYU NPH BUPOILYBAHHI

ropoxy copry Omiort (pakrop A) (cepenne 3a 2019-2021pp.)

®aktop C — [Toka3zuuku
i%plsgzﬁ Ypoxa BasioBuit Co0iBapTi Bceboro Bapricth Tou6vToK Pentabenn
H(I:ciBy HHICTB, 36ip, T ctb | T, 3arpar, MPOAYKIIIi, rppH /r:ZT > HICTB, %
T/Ta ’ I'PH rpH/Ta rpH/Ta
daktop B — rycrora nocipy — 1,5 miin/ra
Bopna- 2,18 2,78 8239 22904,8 33360,0 | 10455,2 45,6
KOHTPOJIb
B + Mo 2,97 2,97 7869 23370,9 35640,0 | 12269,1 52,5
bio-rens | 3,39 3,39 7130 24172,1 40680,0 | 16507,9 68,3
Xenagit | 3,03 3,03 7823 23702,4 | 36360,0 | 12657,6 | 53,4
ycToTa nociBy — 1,2 mun/ra
Bopna- 2,89 2,89 7503 21683,9 34680,0 | 12996,1 59,9
KOHTPOJIb
B + Mo 3,18 3,18 7018 223159 | 38160,0 | 15844,1 | 71,0
bio-renr | 3,42 3,42 6672 22818,5 41040,0 | 18221,5 79,9
Xenagpit | 3,18 3,18 7091 225479 38160,0 | 15612,1 69,2
ycroTa nociry — 0,9 mun/ra
Bopna- 3,00 3,00 6821 20463,0 36000,0 | 15537,0 75,9
KOHTPOJIb
B + Mo 3,31 3,31 6383 21128,2 39720,0 | 18591,8 88,0
bio-rens | 3,64 3,64 5984 21780,1 43680,0 | 21899,9 | 100,6
Xemadir | 3,44 3,44 6272 21575,8 41280,0 | 19704,2 91,3
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Honatok E.2

Brutus pociizkyBannx GakTopiB Ha eKOHOMIYHI MOKA3HUKY NMPH BUPOIILYBaHHI

ropoxy copry Moayc (paxktop A) (cepeane 3a 2019-2021pp.)

Paxkrop C — [ToxazHukn
BapianTu -
0611))061{1/1 }’ponca Banosuit | CobiBapTict Beroro BapTlCT.L.’. [IpnOyTOK, P'eHTa(ZenL
Hocisy HHICTB, 36ip.T | b 1T, rpH 3aTpaT, | MPOIYKIIi, Fpr/ra HiCTb, %
T/Ta IpH/Ta rpH/Ta
daktop B — rycrora nocipy — 1,5 miin/ra
Bona- 2,11 2,11 10329 | 21793,2 | 25320,0 3526,8 16,2
KOHTPOJIb
B + Mo 2,34 2,34 9541 22325,6 | 28080,0 5754,4 25,8
bio-rens | 2,56 2,56 8904 22795,0 | 30720,0 7925,0 34,8
Xenadit | 2,28 2,28 9850 22458,1 | 27360,0 4901,0 21,8
rycrora nocisy — 1,2 min/ra
Bona- 2,55 2,55 8282 21119,8 | 30600,0 9480,2 44,9
KOHTPOJIb
B + Mo 2,98 2,98 7377 21984,1 | 35760,0 | 13775,9 62,7
bio-rems | 3,12 3,12 7154 22320,7 | 37440,0 | 15119,3 67,7
Xenmadit | 3,07 3,07 7285 22365,4 | 36840,0 | 14476,6 64,7
rycrora nocipy — 0,9 miin/ra
Bona- 2,39 2,39 8138 19451,0 | 28680,0 9229,0 47,4
KOHTPOJIb
B + Mo 2,62 2,62 7627 19983,4 | 31440,0 | 11456,6 57,3
bio-rens | 2,83 2,83 7221 20436,2 | 33900,0 | 13523,8 66,2
Xenadit | 2,64 2,64 7670 20248,5 | 31680,0 | 11431,5 56,5
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Honatok E.3

Brutus pociizkyBannx GakTopiB Ha eKOHOMIYHI MOKA3HUKY NMPH BUPOIILYBaHHI

ropoxy copry Cait (paxkTop A) (cepeane 3a 2019-2021pp.)

®aktop C — [loxa3zHuku
lggp?é{;;l VYpoxa Baiouit CoGiBapti | Bceboro Bapricth MpuGvrox PenTtabenbHi
ng cimy WHICTD, 36ip, T cTh IT, 3aTpar, MPOTYKIIii, F;pH}//ra | cT1b, %
T/Ta ’ I'PH rpH/Ta rpH/Ta
daktop B — rycrora nocipy — 1,5 miiH/ra
Bopna- 2,38 2,38 9345 | 22241,2 | 28560,0 6318,8 28,4
KOHTPOJIb
B + Mo 2,71 2,71 8465 |22939,5| 32520,0 9580,5 41,8
bio-rens | 2,98 2,98 7883 [23491,9| 35760,0 |12268,1 52,2
Xenadit | 2,83 2,83 8258 |23370,6 | 33960,0 |10589,4| 45,3
rycrora nocisy — 1,2 min/ra
Bopa- 2,82 2,82 7648 | 21567,8 | 33840,0 |12272,2 56,9
KOHTPOJIb
B + Mo 3,31 3,31 6807 225316 | 397200 |17188,4| 76,3
bio-rens | 3,50 3,50 6557 | 22931,2| 42000,0 |19048,8| 83,0
Xenagpit | 3,25 3,25 6974 | 22664,0| 39000,0 |16336,0 72,1
rycrora nocipy — 0,9 min/ra
Bopna- 2,66 2,66 7481 |19898,9| 31920,0 |12021,1 60,4
KOHTPOJIb
B + Mo 3,02 3,02 6837 |20647,0| 36240,0 |15593,0 75,5
bio-rens | 3,36 3,36 6344 |21315,5| 40320,0 |19004,0 89,2
Xenadit | 3,13 3,13 6729 |21061,5| 37560,0 |16498,5 78,3
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Jopatok 7K.1

Brutus gociizkyBanux GakTopiB HA eHEePreTUYHI MOKA3HUKM NPH

BHpOULyBaHHI ropoxy copty Omiort (paxrop A) (cepeane 3a 2019-2021pp.)

®akrop C — [Toka3Huku
Bapiantu .| Burpatu | Ilpupict | Koedirie
00poOKH Ypoxaii HpI/IXII[ eHe}Fri'i, egegrﬁ' P(Ii’)l“ :
noCiBy HiCTD, EHEPTI1L, T THe Ha ra, EneproeMHiCTB,
T/Ta H}fal\fgf M/Ix Ha THC. [T/
I ra M/JTx
®axkrtop B — rycrora nociBy — 1,5 min/ra
Bona- 2,78 49,18 21,77 21,40 1,77 1,00
KOHTPOJIb
B + Mo 2,97 52,54 28,13 24,41 1,87 0,95
bio-renp 3,39 59,97 28,91 31,06 2,07 0,85
Xenadit 3,03 53,60 28,24 25,36 1,90 0,93
rycrora nocisy — 1,2 min/ra
Bopna- 2,89 51,12 25,51 25,61 2,00 0,88
KOHTPOJIb
B + Mo 3,18 | 56,25 26,05 30,20 2,16 0,82
bio-renp 3,42 60,50 26,50 34,01 2,28 0,77
Xemadir 3,18 56,25 26,00 30,10 2,12 0,80
rycrota nocipy — 0,9 min/ra
Bona- 3,00 53,07 23,25 29,82 2,28 0,77
KOHTPOJIb
B + Mo 3,31 58,55 23,83 34,73 2,46 0,72
bio-renp 3,64 64,39 24,44 39,96 2,64 0,67
Xenadit 3,44 60,85 24,07 36,79 2,53 0,70
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Jopatok 7K.2

Brutus gociizkyBanux GakTopiB HA eHEePreTUYHI MOKA3HUKM NPH

BHpOLLYyBaHHI ropoxy copty Moayc (¢paxrop A) (cepeane 3a 2019-2021pp.)

®aktop C — [Toka3Huku
Bapiantu - s
it | o | Tomia | B | Tpi [ Ko ]
mociBy HiCTE CHEprii,T | eHeprii, a1 EneproeMHi
> | me.MIIx | Tuc MJIx ’ cTh, I'JIx/T
T/Ta THC.
Halra |(nHalra Ml
daxtop B — rycrora nocisy — 1,5 man/ra
Bona- 2,11 37,33 26,54 10,79 1,41 1,26
KOHTPOJIb
B + Mo 2,34 41,40 26,97 14,43 1,54 1,15
bio-renp 2,56 45,29 21,37 17,91 1,65 1,07
Xemadir 2,28 40,33 26,86 13,48 1,50 1,18
r'ycToTa 1nocipy — 1,2 mMiiH/ra
Bona- 2,55 45,11 24,88 20,23 1,81 0,98
KOHTPOJIb
B + Mo 2,98 52,72 25,68 27,03 2,05 0,86
bio-renp 3,12 55,19 25,94 29,25 2,13 0,83
Xenadit 3,07 54,31 25,85 28,46 2,10 0,84
rycrora nocisy — 0,9 mun/ra
Bona- 2,39 42,28 22,12 20,16 1,91 0,93
KOHTPOJIb
B + Mo 2,62 46,35 22,55 23,80 2,06 0,86
bio-renp 2,83 50,06 22,94 27,12 2,18 0,81
Xenadit 2,64 46,70 22,59 24,11 2,07 0,86
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Jopatok K.3

Brutus gociizkyBanux GakTopiB HA eHEePreTUYHI MOKA3HUKM NPH

BUPOIYBaHHI ropoxy coprty Cait (paktop A) (cepenne 3a 2019-2021pp.)

®aktop C [Toka3zHuku
Bapiantu - - e
06?)061(14 v Hpnxi.zx Burpari HpI/Ip..l.CT Koedirie .
_ pOX | eHeprii,. eHeprii Ha HT HEProEMH
nocisy aiinict | THc.MJJ cHepri, ra, TUC. iCTh,
b, T/Ta | X Hal e Ml M]Ix [ JTx/T
ra Ha | ra
@axkrtop B — rycrora nociBy — 1,5 min/ra
Bona- 2,38 42,10 27,04 15,07 1,56 1,14
KOHTPOJTh
B + Mo 2,71 47,94 27,65 20,29 1,73 1,02
bio-renb 2,98 52,72 28,15 24,57 1,87 0,94
Xenadit 2,83 50,06 217,87 22,19 1,80 0,98
rycroTa nocisy — 1,2 mun/ra
Boga- 2,82 49,89 25,38 24,50 1,97 0,90
KOHTPOJIb
B + Mo 3,31 | 58,55 26,29 32,26 2,23 0,79
bio-renp 3,50 61,92 26,64 35,27 2,32 0,76
Xenadit 3,25 57,49 26,18 31,31 2,20 0,81
rycrota nocipy — 0,9 mun/ra
Bona- 2,66 47,06 22,62 24,44 2,08 0,85
KOHTPOJTh
B + Mo 3,02 53,42 23,29 30,13 2,29 0,77
bio-renb 3,36 59,44 23,92 35,52 2,49 0,71
Xenadit 3,13 55,37 23,49 31,88 2,36 0,75
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Honatok 3.1

KinbkicTs yTBOpeHux 000iB Ha OHIM POCIUHI 32JI€2KHO BiJ JOCIIIKYBAHUX

(¢akropis y copriB ropoxy B 2019 poui

3araabHa, Cy 26,67 71 - - -
IloBTOpEHB, Cp 0,02 1 - - -
®axkrop A, Ca 6,37 2 3,19 61,29 3,27
®dakrop B, Cs 12,19 3 4,06 78,15 2,87
®axkrop C, Cc 4,92 2 2,46 47,32 3,27
B3anmonis AB, Cas 0,40 6 0,07 1,28 2,37
Bsanmonis AC, Cac 0,10 4 0,02 0,46 2,64
Bzaumonisa BC, Csc 0,07 6 0,01 0,21 2,37
B3anmonis ABC, Casc 0,78 12 0,07 1,26 2,04
3aaumox 1,82 35 0,05 - -
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IIpooosacenns dooamky 3.1

HaiimenyBaHHs1 ITaiioBa IMoxuoxa IMoxubka Hajimenbmasi
(paxTopis y4yacthb Ja0caixy cepeHboil CyT. pi3HULSA
% Sx Sd HCP
A 25,67 0,05 0,07 0,13
B 49,10 0,05 0,08 0,13
C 19,82 0,05 0,07 0,15
AB 1,61 0,09 0,13 0,23
AC 0,38 0,08 0,11 0,27
BC 0,26 0,09 0,13 0,27
ABC 3,16 0,16 0,23 0,46
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Joparok 3.2

KinbkicTs yTBOpeHux 000iB Ha OHii POCIUHI 32JI€2KHO Bl JOCIIKYBAHUX

(¢akropiB y copriB ropoxy B 2020 poui

3araabHa, Cy 31,02 71 - - -
IloBTOpEHB, Cp 0,11 1 - - -
®axkrop A, Ca 4,53 2 2,27 15,45 3,27
®dakrop B, Cs 12,98 3 4,33 29,51 2,87
®axkrop C, Cc 3,74 2 1,87 12,77 3,27
Bsanmogis AB, Cap 1,01 6 0,17 1,15 2,37
Bzaumogis AC, Cac 1,00 4 0,25 1,70 2,64
Bzaumonisa BC, Csc 0,80 6 0,13 0,91 2,37
B3anmonis ABC, Casc 1,71 12 0,14 0,97 2,04
3aaumox 5,13 35 0,15 - -
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IIpooosoicenns dooamky 3.2

HaiimenyBaHHs1 ITaiioBa IMoxuoxa IMoxubka Hajimenbmasi
(paxTopis y4yacthb Ja0caixy cepeHboil CyT. pi3HULSA
% Sx Sd HCP
A 17,58 0,08 0,11 0,22
B 50,36 0,09 0,13 0,22
C 14,52 0,08 0,11 0,26
AB 3,93 0,16 0,22 0,39
AC 3,87 0,14 0,19 0,45
BC 3,10 0,16 0,22 0,45
ABC 6,65 0,27 0,38 0,78
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Joparok 3.3

KinbkicTs yTBOpeHux 000iB Ha OHii POCIUHI 32JI€2KHO Bl JOCIIKYBAHUX

(daxTopiB y copTiB ropoxy B 2021 poui

3araabHa, Cy 43,08 71 - - -
IloBTOpEHB, Cp 0,07 1 - - -
®axkrop A, Ca 12,80 2 6,40 146,21 3,27
®dakrop B, Cs 15,90 3 5,30 121,11 2,87
®axkrop C, Cc 9,69 2 4,84 110,71 3,27
Bsanmogis AB, Cap 0,23 6 0,04 0,89 2,37
Bzaumogis AC, Cac 2,08 4 0,52 11,88 2,64
Bzaumonisa BC, Csc 0,42 6 0,07 1,60 2,37
B3anmonis ABC, Casc 0,35 12 0,03 0,68 2,04
3aaumox 1,53 35 0,04 - -
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IIpooosowcenns oooamky 3.3

HaiimenyBaHHs1 ITaiioBa IMoxuoxa IMoxubka Hajimenbmasi
(paxTopis y4yacthb Ja0caixy cepeHboil CyT. pi3HULSA
% Sx Sd HCP
A 30,85 0,04 0,06 0,12
B 38,34 0,05 0,07 0,12
C 23,36 0,04 0,06 0,14
AB 0,57 0,09 0,12 0,21
AC 5,01 0,07 0,10 0,25
BC 1,02 0,09 0,12 0,25
ABC 0,85 0,15 0,21 0,42
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Honatok 3.4
KinbkicTs 000iB, yTBOpeHMX MicJIsl UBITIHHS HA OHil POCJMHI B COPTIB rOpoxy

3aJ1e5KHO Bil 00po0KHU nmociBy OionpenaparamMu Ta MiKpoeJeMeHTAMU, IIT.

(cepenne 3a 2019-2021pp.)

@axrtop C Pe3ynpTaTi AOCHIAXKEHD 32 POKAMMU: BincoTtok
BapianTtu IIT. 3aIuIJHEHHS
00poOku mociBy | 2019 p. | 2020 p. | 2021p. | Cepenne | mit. %
1 2 3 4 5 6 7
®dakTop A — copt Omior
daktop B — rycrora nocipy — 1,5 miiH/ra
Bopa-koHTpOJb 4,6 4,3 4,6 45 0 0
B + Mo 54 4,9 5,0 5,1 0,6 13
bio-renb 57 51 5,6 55 1,0 22
Xemadir 5,6 4,8 55 5,3 0,8 18
rycToTa rnocipy — 1,2 miiH/ra
Bona-koHTpOIH 5,0 4.6 4.8 4.8 0 0
B + Mo 6,9 55 6,1 5,8 1,0 21
Bbio-renn 6,2 5,7 6,4 6,1 1,3 27
Xemadir 6,1 5,6 6,0 5,9 1,1 23
rycrora nocisy — 0,9 miin/ra
Bona-koHTpOin 5,3 4.8 5,2 51 0 0
B + Mo 5,8 5,7 5,5 5,7 0,6 12
bio-renp 6,2 5,8 6,4 6,1 1,0 19,6
Xemadirt 6,0 5,6 59 5,8 0,7 14
copt Monayc
rycrora nocisy — 1,5 miin/ra
Bopa-koHTposb 4,1 3,7 3,8 3.9 0 0
B + Mo 4,5 4,1 4,7 4.4 0,5 13
Bio-renn 5,0 45 5,2 49 1,0 26
Xenadit 4,9 4,3 4,6 4,6 0,7 18
rycrora nocisy — 1,2 mun/ra
Bona-koHTpOin 4.8 4.0 4.1 4.3 0 0
B + Mo 4,9 4,3 5,3 4,8 0,5 12
Bio-renn 5,6 4,9 51 5,2 0,9 21
Xenadit 5,2 4,5 5,0 4,9 0,6 14
rycrora nocisy — 0,9 min/ra
Bona-xoaTpomns 4,3 4,1 4,3 4,3 0 0
B + Mo 5,2 50 5,3 5,2 0,9 15
bio-renb 6,0 5,3 5,9 5,7 1,4 27
Xenadit 5,4 51 5,5 5,3 1,0 20

233



IIpooosocenns oooamxy 3.4

copt CBIT
rycroTa nocisy — 1,5 mun/ra
Boma-koHTpOIH 4.4 4,1 4.4 4,3 0 0
B + Mo 5,3 4,8 55 5,2 0,9 2,0
bio-renb 5,6 5,2 5,6 6,5 1,2 28
Xemadirt 54 5,0 5,4 5,3 1,0 22
rycrora nocisy — 1,2 mun/ra
Bopga-koHTpOJb 5,2 4,7 5,2 5,0 0 0
B + Mo 5,8 5,2 6,5 5,8 0,8 16
bio-renb 6,3 5,6 7,1 6,3 1,3 26
Xenadit 6,0 54 6,5 6,0 1,0 20
rycrora nocipy — 0,9 miin/ra
Bopa-koHTpOJb 5,0 4,7 5,7 51 0 0
B + Mo 5,8 5,5 6,5 59 0,8 16
Bio-renp 6,0 5,8 7,0 6,3 1,2 24
Xenadit 57 54 6,4 5,9 0,8 16
HIPgs, mt.: A 0,12
B 0,12
C 0,14
AB 0,20
AC 0,23
BC 0,23
ABC 0,41
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Honatok K.1
BruiuB OionpenapariB Ta MiKpoeJileMeHTIB HA IPOAYKTUBHICTH COPTIB roOpoxy 3a

pi3Hux rycror nociBy B 2019 poui

®aktop C YpokaiHICTh 10 MOBTOPEHHSX, T/Ta Cepenne,
Bapiantu .o6p061<1/1 I i I V; T/Ta
MOCIBY
1 2 3 4 S) 6
®Paktop A — copt Omior
®daxkrop B — rycrora nociBy — 1,5 mun/ra
Bona-koHTpOoib 3,13 3,15 3,26 3,20 3,26
B + Mo 3,52 3,41 3,33 3,58 3,46
bio-renp 3,78 3,92 4,08 3,84 3,91
Xenadit 3,53 3,43 3,35 3,61 3,48
rycrora nocisy — 1,2 mun/ra
Bona-koHTpoin 3,39 3,34 3,29 3,46 3,37
B + Mo 3,69 3,56 3,81 3,64 3,67
bio-renp 3,98 3,92 3,85 4,11 3,96
Xenadir 3,62 3,70 3,73 3,51 3,64
rycrota nocipy — 0,9 mun/ra
Bona-koHTpOib 3,46 3,48 3,42 3,73 3,50
B + Mo 3,97 3,95 3,76 3,69 3,84
bio-renp 4,07 4,23 4,29 4,09 4,17
Xenadit 4,08 4,01 4,15 3,93 3,95
Copt — Monayc
rycrora nocisy — 1,5 mun/ra
Bona-koHTpOoib 1,81 2,06 2,18 1,95 2,00
B + Mo 2,70 2,73 2,61 2,84 2,12
bio-renp 2,85 2,91 3,02 2,74 2,88
Xenadir 2,74 2,77 2,55 2,49 2,64
rycrora nocisy — 1,2 mun/ra
Bona-koHTpoib 2,86 2,90 2,78 3,04 2,92
B + Mo 3,32 3,47 3,35 3,60 3,44
bio-renp 3,45 3,64 3,50 3,61 3,55
Xenadirt 3,53 3,50 3,66 3,41 3,52
rycrora nocisy — 0,9 mun/ra
Bopa-koHuTponb 2,89 2,67 2,73 2,86 2,78
B + Mo 3,03 3,10 3,06 2,89 3,02
biorenn 3,31 3,20 3,36 3,09 3,24
Xenadir 3,05 3,02 2,95 3,16 3,04
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IIpooosocennsn oooamky K. 1

1 2 | 3 | 4 | 5 | 6
daxrop A — copt CBIT
rycrora nocisy — 1,5 min/ra
Bopna-xoHTpOns 2,93 2,83 2,91 2,75 2,82
B + Mo 3,24 3,04 3,22 2,95 3,11
bio-renp 3,31 3,39 3,28 3,47 3,36
Xenadit 3,28 3,20 3,31 3,16 3,24
rycrota nocisy — 1,2 mun/ra
Bona-xoaTpons 3,27 3,46 3,41 3,30 3,36
B + Mo 3,73 3,75 4,03 3,99 3,88
bio-renp 4,12 4,00 4,15 3,97 4,06
Xemadir 3,89 3,92 3,83 4,00 3,91
rycrota nocisy — 0,9 mun/ra
Bona-koHTpOoib 2,98 3,20 3,18 3,14 3,13
B + Mo 3,45 3,55 3,42 3,66 3,52
bio-rens 3,96 3,83 3,79 3,94 3,88
Xenadit 3,58 3,60 2,74 3,52 3,61
HIPgs, T/Ta: A 0,05
B 0,05
C 0,06
AB 0,09
AC 0,10
BC 0,10
ABC 0,18
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Honatok K.2
BruiuB OionpenapariB Ta MiKpoeJieMeHTIB Ha MPOAYKTUBHICTH COPTIB ropoxy 3a

pi3Hux rycrot nociBy B 2020 poui

®axtop C VYpoxaifHICTb 110 MOBTOPEHHSX, T/Ta Cepenne, T/ra
Bapiantu .o6p061<1/1 I i I V;
HOCIBY
1 2 3 4 5 6
®Paktop A — copt Omior
®daxrop B — rycrora nociBy — 1,5 mun/ra
Bopna-koHTpoib 1,97 2,03 1,89 1,75 1,91
B + Mo 2,36 2,45 2,31 2,56 2,42
bio-renp 2,71 2,74 2,64 2,82 2,70
Xemadir 2,54 2,44 2,55 2,35 2,47
rycrora nocipy — 1,2 min/ra
Bona-koHTpoib 2,12 2,01 1,96 2,11 2,05
B + Mo 2,64 2,53 2,65 2,46 2,97
bio-renp 2,71 2,65 2,83 2,70 2,12
Xenadir 2,54 2,47 2,51 2,67 2,55
rycrora nocipy — 0,9 mun/ra
Bona-koHTpoib 1,97 2,05 2,09 1,93 2,01
B + Mo 2,59 2,12 2,83 2,65 2,70
bio-renp 2,90 2,12 2,18 2,96 2,87
Xenadir 2,93 2,90 2,77 2,80 2,75
Copt — Monayc
rycrora nocisy — 1,5 mun/ra
Bopna-koHTpoin 1,36 1,47 1,34 1,51 1,42
B + Mo 1,92 1,85 1,95 1,80 1,88
bio-renp 2,09 2,06 1,99 2,19 2,08
Xemadir 1,79 1,81 1,73 1,85 1,80
rycrora nocisy — 1,2 min/ra
Bonpa-koHTpOonb 1,72 1,86 1,96 1,73 1,82
B + Mo 2,30 2,46 2,53 2,35 2,41
bio-renp 2,50 2,53 2,75 2,68 2,52
Xenadir 2,49 2,43 2,38 2,59 2,47
rycrora nocipy — 0,9 mun/ra
Bopa-xkoHTponb 1,49 1,44 1,40 1,55 1,47
B + Mo 2,17 2,12 2,27 2,04 2,15
bio-rens 2,15 2,41 2,37 2,19 2,28
Xenadir 2,08 2,05 2,26 2,15 2,13
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IIpooosacenns oooamky K.2

1 2 | 3 | 4 | 5 | 6
daxrop A — copt CBIT
rycrora nocisy — 1,5 min/ra
Bona-kontpomin 1,72 1,83 1,94 1,75 1,81
B + Mo 2,11 2,21 2,37 2,15 2,26
bio-renb 2,23 2,25 2,43 2,41 2,53
Xenadit 2,28 2,35 2,43 2,30 2,34
rycrora nocisy — 1,2 min/ra
Bona-koHTpoib 1,90 1,84 1,78 1,96 1,87
B + Mo 2,62 2,72 2,63 2,48 2,61
bio-renp 2,76 2,75 2,61 2,78 2,73
Xenadit 2,43 2,60 2,67 2,50 2,55
rycrota nocisy — 0,9 mun/ra
Bona-koHTpOoib 1,86 1,82 1,93 1,75 1,84
B + Mo 2,46 240 2,55 2,31 2,43
bio-renp 2,68 2,70 2,66 2,84 2,12
Xenadit 2,45 2,64 2,43 2,57 2,52
HIPgs, T/Ta; A 0,08
B 0,08
C 0,09
AB 0,13
AC 0,16
BC 0,16
ABC 0,27
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Hopatok K.3

BruiuB OionpenapariB Ta MiKpoeJileMeHTIB HA IPOAYKTUBHICTH COPTIB roOpoxy 3a

pi3Hux rycrot nociBy B 2021 poui

®axtop C VYpoxaiiHiCTb 110 MOBTOPEHHSX, T/Ta Cepenne, 1/ra
Bapiantu .o6p061<1/1 I i I V;
HOCIBY
1 2 3 4 5 6
®Paktop A — copt Omior
®daxrop B — rycrora nociBy — 1,5 mun/ra
Bona-koHTpoin 2,92 2,88 2,91 2,73 2,86
B + Mo 2,95 3,07 2,88 3,18 3,02
bio-renp 3,62 3,53 3,72 3,45 3,58
Xemadir 3,17 3,11 3,05 3,27 3,15
rycrora nocipy — 1,2 min/ra
Bona-koHTpoib 3,18 3,20 2,89 2,93 3,05
B + Mo 3,30 3,35 3,17 3,42 3,31
bio-renp 3,77 3,56 3,72 3,51 3,58
Xenadir 3,37 3,33 3,48 3,26 3,36
rycrora nocipy — 0,9 mun/ra
Bona-koHTpoib 3,07 3,19 3,05 3,28 3,14
B + Mo 3,50 3,51 3,23 3,32 3,39
bio-renp 3,95 3,84 3,71 3,98 3,87
Xenadir 3,57 3,66 3,80 3,53 3,64
Copt — Monayc
rycrora nocisy — 1,5 mun/ra
Bopna-koHTpoin 2,12 2,22 2,05 2,29 2,17
B + Mo 2,38 2,32 2,48 2,54 2,43
bio-renp 2,71 2,715 2,83 2,59 2,12
Xemadir 2,21 2,52 2,36 2,47 2,39
rycrora nocisy — 1,2 min/ra
Bonpa-koHTpOonb 2,72 2,86 2,57 2,49 2,66
B + Mo 3,13 3,12 2,98 3,17 3,10
bio-renp 3,30 3,32 3,20 3,36 3,30
Xenadir 3,16 3,24 3,36 3,08 3,21
rycrora nocipy — 0,9 mun/ra
Bona-koHTpoib 2,36 2,56 2,46 2,58 2,49
B + Mo 2,67 2,72 2,58 2,83 2,70
bio-rens 2,91 2,94 3,16 2,80 2,96
Xenadir 2,75 2,78 2,63 2,80 2,75
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IIpooosocenns oooamxy K.3

1 2 | 3 4 | 5 | 6
daxrop A — copt CBIT
rycrora nocisy — 1,5 min/ra
Boja-koHTposb 2,18 2,27 2,36 2,11 2,23
B + Mo 2,79 2,77 2,61 2,88 2,76
bio-rein 3,07 3,02 2,91 3,20 3,05
Xenadit 2,79 2,97 3,16 2,80 2,93
rycroTa nocisy — 1,2 mun/ra
Bona-xonTpomns 2,75 2,93 2,84 3,08 2,90
B + Mo 3,46 3,47 3,56 3,31 3,45
bio-renb 3,67 3,73 3,84 3,60 3,71
Xemadir 3,34 3,24 3,13 3,41 3,28
rycrota nocisy — 0,9 mun/ra
Bona-xoaTpons 2,70 2,66 2,81 2,55 2,68
B + Mo 3,06 3,16 3,01 3,25 3,12
bio-renb 3,53 3,44 3,37 3,62 3,49
Xemadir 3,32 3,23 3,14 3,35 3,26
HIPgs, T/Tra: A 0,05
B 0,05
C 0,06
AB 0,08
AC 0,09
BC 0,09
ABC 0,16
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Homarkm JI.1-3.

BrnpoBagkeHHs y BUPOOHUIITBO

GEPMEPCHKE TOCHOJAPCTBO

«POKCOIAAHA»
75014, Xepeoncnra ofaacty, bisowepeskni paiion.c Muponodiska, Bya.,
ByaiseannnkisS
N5 79 PHO 2

JOBUIKA PO BUPOBHUYE BIPOBAJUKEHNHA
PEINALTATIR HAYROBOTO 0caLuseHm

Jlanoso N0NAKOI0 RCBIAMYEMO, U0 PESYARTETH NaYKOHMX A0CHIARCHL
acnipamin kadoagn sesacpoderna Kosmakosoi T, C. 3 Temum «Brane
GlocTuMyARTOPID T MiKPOCICMENTIN Ha HpPoLy KTHBRICTE COPIIB TOPOXY 10
plamnx rycror nocigys, wo fopsysam ancepraniiiny poGory 1@ by Tin
HaYROBOIO CTynens aostopa (piaocodii w coediammicno 201 #ArpoHoMIne,
ppoflsn  nepoanvy  Depepipky B ymosax @1 «POKCOJIAHAR (¢
Mupomobiska, Blacacpessoro paiony Xepeoncueof ofacTi) | XapaxiepisyioTses
Avcrariis pinses exonostivaoi ehextimnocti,

[Taousa mepoliieionn Nogixy rapoxy & arponostiumx cesonax 2021 7a 20231
pp, cxauana ianosine: s 2021 poul ~ 43 m copry Ouior 3 wposaiinicno 3,3
v/ra, 3 Banopum 3opost 158 1 1a pinses paradensnocyi 107 %, a s 2023 powi -
90 1o, 3 BPORAFNICTIO TORAPHOTD SePHa TOPOXY, oTpissanol 30 Giovor 130BAHOT
rexiosordl auposysanm kysnrypn ~ 34 vira, sasonnh WIp POCHHRILLROT
cupomitin cKkaum 306 1 13 pisas penTabonocti srpoGHmTIR 102 %.

Pospotiaey Konmaxonoo T. C. somaakny Giosorisosaiy TEXO o
SHPOLIYBANNA TOPOXY HA HACHIAZ MIANYCTRCK | B DOALIMIIOMY SACTOCORYRITI ¥
mepobii alsasnocti OF «POKCONAHA» & crpystypl HOCinia 45 T0mpHOI0
| ETTRARNTNICT MR

241



KO

TPOJL;

epraiiiy

CrrLnmg

242



HomaTtoxk M.1-12

Jonarok M.1. IIBiTiHHS TOPOXY Ha JOCHIIHUX JIJITHKAX

JHlomarok M.2. Po6ounii mporiec o)OpMIICHHS TOCITITY
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HNonarox M.4. Bin0ip 3pa3kiB /i1l BU3BHAYEHHS Baru HaJ3€MHOI MAaCH TOPOXY

244



Honatok M.5. [IpuroryBanss po6o4oro po3unHy Ta 00poOKa 1mociBy ropoxy
AOCIIKYBaHUMH TIperapaTaMu
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Honatok M.6. Bin6ip Ta TpaHCHOPTYBaHHS MOJICIIBHUX CHOIIB TOPOXY /10

nabopaTopli Juisl NPOBEAEHHS aHaI3y 3 BUBYEHHS CTPYKTYpH Bpoxato, 2020 pik

Honatok M.7. Ilporniec 30upanHst Ta MapKyBaHHS 3pa3KiB HACIHHS TOPOXY 3a
BapianTamu gociuiay, 2020 pik
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Honarox M.8. KoncynbTarlisi 3 KepiBHUKOM pOOOTH [I. C.-T.H., IpodecopoM
AsepueBuM O. B. npu npoBeeHHI 1a00paTOPHUX JTOCTIIKEHD 13 3alTy4eHHAM

CTYJI€HTIB-TUTUIOMHHUKIB, 2019 pik

Honatoxk M.9. KoperyBanHs HOpMH BHCIBY TOPOXY 3a BapiaHTaMU JOCHTITY

247



SN S A
Honarox M.10. Po3Butok O0yinb004KOBUX OaKTEPi y KOHTPOJILHOMY BapiaHTi

(o6poOka mociBy BOJI010)

Honarox M.11. PozButok Oynp004KoBUX OakTepiit mpu 00poOili MOCiBY TOPOXY

Olonpemnaparom bio-renb
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TIOJTLOBMIA IOCITIT HA TEMY:
«Buaue GiocTumysTopiB Ta MiKpoeJeMeHTiB /
HA NPOAYKTHBHICTH COPTIB rOPOXY 3a PisHHX

ryCTOT HOCiBY»
Hayxoguii kepienux:
AOKRTOP CLIbCHKONOCHOAAPCEKUX HAYK,
npodecop i Asepues O.B.
ACNIPAKT TPETHLOro PoKY

Honatok M.12. KinbkicTh HaciHHEBUX 3a4aTKiB y 0001 ropoxy copty OmioT 3a

ryctotu 0,9 muiH/ra Ta 00po61i mociBy npenaparoM bio-rens, 2021 pik
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JlonaTox H.1.

Bucora pociun ropoxy y ¢a3y uBiTiHHS 3aJ1€2KHO Bijl 10CTIIKyBaHUX PaKTOpiB

(cepenne 3a 2019-2021pp.), cMm
®aktop C Pe3ynbTaTi 70CHIIKEHD 32 POKaMMU: [IpubaBka
Bapiantu 00poOku BHCOTA POCJIMH, CM. BiJTHOCHO
MOCIBY KOHTPOJIIO
2019 p. 2020 p. | 2021p. | Cepenne | cm %
1 2 3 4 5 6 7
Paktop A — copt Omior
®daxrop B — rycrora nociBy — 1,5 mun/ra
Bona-koHTpOoin 58 61 60 60 0 0
B + Mo 61 64 63 63 3 5,0
Bio-renn 66 69 67 67 7 11,7
Xemadir 62 66 64 64 4 6,7
rycrora nocipy — 1,2 mis/ra
Bona-koHTpoin 56 60 57 58 0 0
B + Mo 62 62 60 61 3 5,2
Bio-rean 67 67 66 67 9 15,5
Xenadit 64 64 63 64 6 10,3
rycrora nocipy — 0,9 min/ra
Boga-koHTpOb 55 58 57 o7 0 0
B + Mo 62 60 61 61 4 7,0
bio-renp 66 65 68 66 9 15,8
Xenadit 60 63 63 62 3) 8,8
copt Monyc
rycrora nocisy — 1,5 mun/ra
Bona-koHTpoin 59 56 59 58 0 0
B + Mo 61 60 62 61 3 5,2
Bio-renn 67 64 65 65 7 12,1
Xenadit 64 62 64 63 3) 8,6
rycrora nocisy — 1,2 mis/ra
Bona-koHTpOib 50 53 53 52 0 0
B + Mo 57 57 57 57 5 9,6
bio-renp 61 60 63 61 9 17,3
Xenadirt 58 58 61 59 / 13,5
rycrora nocisy — 0,9 min/ra
Bona-koHTpoib 44 50 50 48 0 0
B + Mo 57 56 55 56 8 16,6
Bio-rean 56 58 56 57 9 18,7
Xenadit 59 55 55 56 8 16,6
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IIpooosorcenns 0ooamky H.1

1 2 | 3 | 4 | 5 | 6 | 7
copt Cair
rycrora nocisy — 1,5 man/ra
Bona-koHTpONH 61 63 62 62 0 0
B + Mo 66 67 66 66 4 9,4
bio-renp 69 72 71 71 9 14,5
Xenagit 66 69 67 67 5 8,1
rycrora nocisy — 1,2 Min/ra
Bona-koHTpOns 57 61 59 59 0 0
B + Mo 60 65 62 62 3 51
bio-renp 63 70 68 67 8 13,6
Xemadir 60 67 65 64 5 8,5
rycrota nocipy — 0,9 mus/ra
Bona-koHTpONhH 55 60 56 57 0 0
B + Mo 58 64 60 61 4 7,0
bio-renp 61 68 66 65 8 14,0
Xemadir 59 65 63 62 5 8,8
HIPgs, cMm: A 1,30 1,48 1,86
B 1,30 1,48 1,86
C 1,50 1,71 2,15
AB 2,25 2,56 3,23
AC 2,60 2,95 3,73
BC 2,60 2,95 3,73
ABC 4,51 5,12 6,45
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JlonaTox H.2.
Brutus gociikyBanux GakTopiB Ha KUIBKICTh JIMCTKIB HA OHIN POCJanHI

ropoxy y ¢a3y usitinnus (cepeane 3a 2019-2021pp.), mr.

®aktop C Pe3ynbTaTi 70CHIIKEHD 32 POKAMMU. [TpubaBka
Bapiantu 006po0Oxu KUTBKICTB JIUCTKIB, MIT. BiJIHOCHO
MOCIBY KOHTPOJTIO
2019 p. | 2020 p. | 2021p. | Cepenne | mr. %
1 2 3 4 5 6 7
®aktop A — copt Omior
daktop B — rycrora nociBy — 1,5 mnn/ra
Bopga-koHTpOIb 34 31 33 33 0 0
B + Mo 39 35 36 37 4 12,1
bio-rens 42 40 42 41 8 24,2
Xenadirt 37 36 38 37 4 12,1
rycrora nocisy — 1,2 min/ra
Bopga-koHTpOIb 37 34 35 35 0 0
B + Mo 44 37 40 40 5 14,2
bio-renb 46 42 43 44 9 25,7
Xenadirt 43 39 37 40 9) 14,2
rycrora nocipy — 0,9 min/ra
Bopga-koHTpOIb 38 38 36 37 0 0
B + Mo 46 40 43 43 6 16,2
bio-renp 48 44 45 46 9 24,3
Xenadit 45 42 44 44 7 18,9
copt Moxayc
rycrora nocisy — 1,5 min/ra
Bopga-koHTpOIb 32 28 30 30 0 0
B + Mo 37 34 36 33 3 10,0
bio-renb 38 36 38 37 7 23,3
Xenadirt 37 34 36 36 6 20,0
rycroTa nocisy — 1,2 mus/ra
Bopga-koHTpOIIb 34 31 30 32 0 0
B + Mo 38 35 34 36 8 12,5
bio-renb 41 38 36 38 10 18,8
Xenadit 39 36 35 37 9 15,6
rycrota nocisy — 0,9 mun/ra
Bona-koHTpOIH 32 31 28 30 0 0
B + Mo 34 37 32 34 4 13,3
bio-renb 36 40 35 37 7 23,3
Xenadirt 35 38 32 35 5 16,7
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IIpooosoicenns 0ooamky H.2

1 2 | 3 | 4 | 5 |6]| 7
copt Cair
rycrora nocisy — 1,5 min/ra
Bopa-koHTponb 34 32 35 34 0 0
B + Mo 38 36 39 38 4 11,8
bio-renm 40 40 42 41 7 20,5
Xenadir 39 38 40 39 5 14,7
rycroTa nocisy — 1,2 mun/ra
Bopga-koHTpOIIb 34 34 36 35 0 0
B + Mo 40 38 39 39 4 11,4
bio-renp 43 41 41 42 7 20,0
Xemadir 40 39 40 40 5 14,2
rycrota nociBy — 0,9 mun/ra
Boma-koHTpOIH 32 36 34 34 0 0
B + Mo 37 38 37 37 3 8,8
bio-renp 41 43 40 41 7 20,5
Xemadir 38 40 38 39 5 14,7
HIPgs, mir.: A | 1,52 1,36 1,74
B| 1,52 1,36 1,74
C| 1,76 1,57 2,01
AB| 2,64 2,36 3,02
AC| 3,05 2,73 3,49
BC| 3,05 2,73 3,49
ABC| 5,28 4,72 6,04
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JlonaTox H.3.
Maca acumisIsiniiiHOTO anapary B CyXiii pe4OBHHi COPTIB rOpoxXy 3aJ1esKHO BiJ

00poOKM mociBy OionpenaparaMu Ta MikpoeJieMeHTaMHu, I/l pociauny (cepeaHe

3a 2019-2021pp.)

@axkrtop C Pesynbpratu qocnipkeHb 3a poKaMu: [IpubaBka
Bapiantu 06pobku Maca BYCIB 1 JUCTKIB 3 | pociuHuU, T BiJIHOCHO
HOCIBY KOHTPOITIO
2019 p. | 2020 p. | 2021p. | Cepenne r %
1 2 3 4 5 6 7
®aktop A — copt Omior
daxrtop B — rycrora nociBy — 1,5 mun/ra
Bona-koHTpONH 6,5 5,6 6,5 6,2 0 0
B + Mo 7,1 59 6,7 6,6 0,4 6,4
bio-renp 8,1 6,9 8,0 7,7 1,1 23,6
Xenadit 7,4 6,4 7,0 6,9 0,7 11,8
rycrora nocisy — 1,2 min/ra
Bona-koHTpONH 6,6 6,0 6,8 6,5 0 0
B + Mo 6,7 6,2 7,2 6,7 0,2 3,1
bio-renp 8,0 7,5 8,4 8,0 1,5 23,0
Xenadit 8,0 6,8 7,4 7,4 0,9 13,8
rycrora nocisy — 0,9 min/ra
Bona-xoaTpons 7,0 6,5 6,7 6,7 0 0
B + Mo 7,7 6,9 6,9 7,2 0,5 7,0
Bio-renn 8,6 8,0 8,1 8,2 1,5 22,4
Xemadir 8,3 7,6 7,5 7,8 1,1 16,4
copt Moayc
rycrora nocisy — 1,5 min/ra
Bona-koHTpONh 55 5,0 51 5,2 0 0
B + Mo 6,1 5,2 5,7 5,7 0,5 9,6
bio-renp 6,3 6,0 6,1 6,1 0,9 17,3
Xenadit 6,0 55 5,6 5,7 0,5 9,6
rycrora nocisy — 1,2 min/ra
Bona-xoHTpONh 6,6 5,3 5,9 5,9 0 0
B + Mo 7,6 5,6 6,6 6,6 0,7 11,8
bio-renp 8,0 6,4 7,3 7,2 1,3 25,9
Xemadir 7,9 5,9 6,9 6,9 1,0 16,9
rycrota nocisy — 0,9 mun/ra
Bona-xoaTpons 6,2 5,7 6,1 6,0 0 0
B + Mo 7,1 6,0 6,7 6,6 0,6 11,0
bio-renp 7,6 6,9 7,2 7,3 1,3 21,7
Xemadir 7,5 6,3 7,0 6,9 0,9 15,5
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IIpooosocenns oooamky H.3

1 2 | 3 4 | 5 | 6 | 7
copt Cair
rycrora nocisy — 1,5 min/ra
Boga-koHTpOIH 6,5 6,3 6,8 6,5 0 0
B + Mo 7,8 6,6 7,3 7,1 0,6 9,7
bio-renp 8,0 7,8 8,2 8,0 1,5 | 23,0
Xenagit 7,8 7,3 7,9 7,7 1,2 18,4
rycrora nocisy — 1,2 Min/ra
Bona-koHTpOnm 7,8 6,7 7,2 7,3 0 0
B + Mo 8,4 7,1 7,7 7,7 0,4 5,5
bio-renp 9,4 8,3 8,7 8,8 1,5 | 20,5
Xemadir 9,0 7,8 8,2 8,3 1,0 | 13,7
rycrota nocipy — 0,9 mun/ra
Bona-koHTpOns 7,6 6,8 7,2 7,1 0 0
B + Mo 7,9 7,0 7,4 7,3 0,2 2,8
bio-renp 91 8,4 8,9 8,8 1,7 | 23,9
Xemadirt 8,5 7,8 8,2 8,1 1,0 | 14,0
HIPgs, 1:A | 0,14 0,14 0,15
B| 0,14 0,14 0,15
C| 0,16 0,16 0,17
AB| 0,24 0,24 0,25
AC| 0,28 0,28 0,29
BC| 0,28 0,28 0,29
ABC| 0,49 0,48 0,51
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JlonaTox H.4.
Cyxa maca KopeHiB Pi3HHX COPTIB rOPOXy 3a BapiaHTaMu J0Caiay (cepeaHe 3a

2019-2021pp.), r/m?

®aktop C PesynbraTu A0CIIIKEHb 32 POKAMH. [IpubaBka
Bapiantu 06pobxu Cyxa Maca KOpeHiB, T 3 1 M? BITHOCHO
MOCIBY KOHTPOJTIO
2019 p. | 2020 p. | 2021p | Cepenne | T/ra %
1 2 3 4 5 6 7
®axktop A — copt Omior
®axrop B — rycrora nociBy — 1,5 min/ra
Bopa-koHTpoib 66 55 60 60 0 0
B + Mo 79 62 74 71 11 18
bio-rens 87 69 79 78 18 30
Xenadit 86 66 75 76 16 26
rycrora rnocipy — 1,2 mMiiH/ra
Boga-koHTponb 68 52 58 59 0 0
B + Mo 79 59 68 69 10 17
bio-renb 85 65 75 75 16 27
Xemadir 80 62 74 72 13 22
rycrota nocisy — 0,9 min/ra
Bona-koHTpOoin 58 49 55 54 0 0
B + Mo 66 55 66 62 8 15
bio-renb 72 60 70 67 13 24
Xemadir 70 58 64 64 10 18
copT Moayc
rycrora nocipy — 1,5 miin/ra
Bona-koHTpOonib 58 46 53 52 0 0
B + Mo 65 50 62 59 7 13
bio-renb 72 56 68 65 13 25
Xenadit 70 52 64 62 10 19
rycrora nociy — 1,2 miin/ra
Bona-koHTpoin 54 45 51 50 0 0
B + Mo 62 52 58 57 7 14
bio-renp 68 57 64 63 13 26
Xemadir 65 53 60 59 9 18
rycrota nocisy — 0,9 min/ra
Bona-koHTpoin 53 45 48 49 0 0
B + Mo 60 50 55 56 7 14
bio-renb 66 54 61 60 11 22
Xemadir 61 51 57 56 7 14
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IIpooosowcenns oooamky H.4

1 2 3 | 4 | 5 | 6 | 7
copt Cair
rycrora nocisy — 1,5 min/ra
Bopma-koHTpob 66 57 62 61 0 0
B + Mo 81 63 76 73 12 20
bio-renp 85 72 77 78 17 28
Xenagit 82 68 73 74 13 21
rycroTa nocisy — 1,2 mun/ra
Bopma-koHTpob 63 54 59 58 0 0
B + Mo 77 60 73 70 12 21
bio-renp 81 68 75 74 16 27
Xemadir 79 65 72 73 15 26
rycrota nocisy — 0,9 mun/ra
Bona-xoHTpOns 59 49 57 55 0 0
B + Mo 71 51 70 64 9 16
bio-renp 75 58 73 68 13 24
Xemadir 70 53 70 64 9 16
HIPgs, r3 1 Mm% A | 2,44 1,67 2,46
B| 244 1,67 2,46
C| 2,82 1,93 2,84
AB| 4,23 2,89 4,26
AC| 4,88 3,34 4,92
BC | 4,88 3,34 4,92
ABC| 8,46 5,79 8,52
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JlonaTox H.5.
BruiuB gpociimkyBanux GakTopiB Ha cyxy Macy 0y/ab0040K a30T(IKCY040r0

anapary Ha KOpeHsiX ropoxy (cepease 3a 2019-2021pp.)

®aktop C PesynbTaTu A0CIIIKEHb 32 POKaMHU [IpubaBka
BapianTtu 06poOku | cyxa maca Oynb0ouok 3 10 pocius, T BIJTHOCHO
MOCIBY KOHTPOJTIO
2019p | 2020p | 2021p CepeeI‘H Yo%
1 2 3 4 5 6 7
@aktop A — copt Omior
daxrop B — rycrora nociBy — 1,5 mun/ra
Bona-koHTpONH 0,67 0,49 0,64 0,6 0 0
B + Mo 0,92 0,68 0,88 0,83 0,23 38
bio-renb 1,09 0,81 0,98 0,96 0,36 60
Xenadit 0,96 0,73 0,93 0,87 0,27 45
rycrora nocisy — 1,2 muin/ra
Bona-koHTpOons 0,72 0,54 0,67 0,64 0 0
B + Mo 0,90 0,71 0,90 0,84 | 0,20 31
bio-renb 1,19 0,86 1,05 1,03 0,39 61
Xenadit 1,12 0,77 0,91 0,93 0,29 45
rycrota nocisy — 0,9 mun/ra
Bona-koHTpOnm 0,81 0,62 0,74 0,72 0 0
B + Mo 1,11 0,77 0,98 0,95 0,23 32
bio-renb 1,24 0,94 1,12 1,10 0,38 53
Xenadit 1,18 0,85 0,97 1,00 0,28 39
copt Monyc
rycrora nocisy — 1,5 mun/ra
Bona-xoHTpOns 0,51 0,44 0,48 0,47 0 0
B + Mo 0,73 0,59 0,72 0,68 0,21 45
bio-renb 0,86 0,71 0,81 0,79 0,32 68
Xenadit 0,82 0,64 0,73 0,73 0,26 55
rycrora nocisy —1,2 mis/ra
Bona-koHTpOIH 0,55 0,48 0,53 0,52 0 0
B + Mo 0,78 0,64 0,76 0,72 0,20 38
bio-renb 0,91 0,79 0,85 0,85 0,33 63
Xenadit 0,90 0,72 0,76 0,79 0,27 52
rycrota nocipy — 0,9 miin/ra
Bona-koHTpOIb 0,59 0,52 0,56 0,55 0 0
B + Mo 0,84 0,64 0,78 0,75 | 0,20 36
bio-renp 0,96 0,82 0,90 0,89 | 0,34 62
Xemadir 0,99 0,76 0,80 0,85 | 0,30 54
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IIpooosorcenns dooamky H.5

1 2 | 3 | 4 | 5 | 6 | 7
copt Cair
rycrora nocisy — 1,5 min/ra
Bona-koHTpONH 0,73 0,52 0,67 0,64 0 0
B + Mo 0,91 0,70 0,90 0,84 | 0,20 31
bio-renp 1,07 0,77 0,96 0,93 | 0,29 45
Xemadir 0,98 0,74 0,93 0,88 | 0,24 37
rycroTa nocisy — 1,2 mus/ra
Boga-koHTpONH 0,77 0,58 0,73 0,69 0 0
B + Mo 0,94 0,72 0,89 0,85 | 0,16 23
bio-renb 1,12 0,81 1,03 0,99 | 0,30 43
Xemadir 1,06 0,79 0,92 0,92 | 0,23 33
rycrota nocisy — 0,9 mun/ra
Bona-koHTpOIH 0,74 0,60 0,77 0,68 0 0
B + Mo 0,96 0,75 0,94 0,88 | 0,20 29
bio-renb 1,02 0,84 1,11 0,99 | 0,24 35
Xemadir 0,99 0,81 0,96 0,92 | 0,24 35
HIPys, T:A | 0,04 0,02 0,02
B| 0,04 0,02 0,02
C| 0,05 0,03 0,03
AB| 0,07 0,03 0,04
AC| 0,09 0,04 0,05
BC| 0,09 0,04 0,05
ABC| 0,15 0,06 0,09
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JonaToxk H.6
KinbkicTs 3epen B 1 60001 HA nepioJ MOBHOI CTUIJIOCTI HACIHHSI TOPOXY 32JI€KHO

Bi 00po0Ku mociBy dionpenaparamm Ta MikpoesjemenTamu (cepeane 3a 2019-

2021pp.)
@axkrtop C Pesynbpratu qocnipkeHb 3a poKaMu: [IpubaBka
Bapiantu 06pobku KUTBKICTB 3epeH B 1 6001, miT. BiJIHOCHO
HOCIBY KOHTPOITIO
2019 p. | 2020 p. | 2021p. | Cepenne | T/ra %
1 2 3 4 5 6 7
®aktop A — copt Omior
daxrtop B — rycrora nociBy — 1,5 mun/ra
Bona-koHTpoin 2,7 2,2 2,5 2,4 0 0
B + Mo 2,9 2,4 2,6 2,6 0,2 8
bio-renp 3,2 2,6 3,9 3,2 0,6 25
Xenadit 3,0 2,4 2,9 2,8 0,4 17
rycrora nocisy — 1,2 min/ra
Bona-koHTpoib 2,9 2,4 2,8 2,7 0 0
B + Mo 3,1 2,5 3,0 2,9 0,2 7
bio-renp 3,3 2,8 3,1 3,0 0,3 11
Xenadit 3,2 2,6 3,0 2,9 0,2 7
rycrora nocisy — 0,9 min/ra
Bona-xoaTpons 3,2 2,5 2,9 2,9 0 0
B + Mo 3,7 2,7 3,4 3,3 0,6 12
bio-renp 3,9 3,1 3,7 3,6 0,9 33
Xemadir 3,8 2,8 3,5 3,4 0,7 26
copt Moayc
rycrora nocisy — 1,5 min/ra
Bona-koHTpONh 2,3 2,0 2,7 2,3 0 0
B + Mo 2,6 2,2 2,9 2,6 0,3 13
bio-renp 2,9 2,4 3,2 2,8 0,5 22
Xenadit 2,1 2,2 3,0 2,6 0,3 13
rycrora nocisy — 1,2 min/ra
Bona-xoHTpONh 2,7 2,1 2,6 2,5 0 0
B + Mo 3,1 2,2 2,9 2,7 0,2 8
bio-renp 3,2 2,5 3,2 3,0 0,5 20
Xemadir 3,1 2,3 2,9 2,8 0,3 12
rycrota nocisy — 0,9 mun/ra
Bona-xoaTpons 2,9 2,3 2,7 2,6 0 0
B + Mo 3,3 2,5 3,0 29 0,3 11
bio-renp 3,5 2,7 3,3 3,2 0,6 22
Xemadir 3,3 2,5 3,0 2,9 0,3 12
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IIpooosoicenns 0ooamky H.6

1 2 | 3 | 4 | 5 | 6 | 7
copt Cair
rycrora nocisy — 1,5 min/ra
Bona-xoHTpOns 2,8 2,3 2,5 2,5 0 0
B + Mo 3,1 2,5 2,7 2,8 0,3 12
bio-renp 3,2 2,7 2,9 2,9 0,4 16
Xemadir 3,1 2,6 2,8 2,8 0,3 12
rycrora nocisy — 1,2 mun/ra
Bona-xoHTpOns 3,1 2,4 2,7 2,8 0 0
B + Mo 3,4 2,6 2,9 ,30 0,2 7
Bio-renn 3,6 2,9 3,3 3,2 0,4 14
Xemadir 3,5 2,7 3,1 3,1 0,3 11
rycrota nocipy — 0,9 mun/ra
Bona-koHTpOns 3,4 2,6 3,0 3,0 0 0
B + Mo 3,7 2,7 3,3 3,2 0,2 7
bio-renp 3,9 3,2 3,6 3,6 0,6 20
Xemadir 3,8 2,8 3,4 3,3 0,3 10
HIPgs, mt.: A | 0,08 0,08 0,10
B| 0,08 0,08 0,10
Cc| 0,10 0,10 0,12
AB| 0,14 0,15 0,18
AC| 0,17 0,17 0,20
BC| 0,17 0,17 0,20
ABC| 0,29 0,29 0,35
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JlonaTox H.7.
Maca 3epHa 3 1 M? copTiB ropoxy 3aJIe;KHO Bix 00po0Ku mociBy Oionpenaparamu

Ta MikpoesiemeHTamu (cepeane 3a 2019-2021pp.), r

®aktop C PesynbTaTi q0CIKEHD 32 POKAMU: [TpubaBka
Bapiantu 06pobxu Maca 3epHa, T 3 1m? BiJTHOCHO
MOCIBY KOHTPOJTIO
2019 p. | 2020 p. | 2021p. | Cepenste | r/m? %
1 2 3 4 5 6 7
®aktop A — copt Omior
daxrtop B — rycrora nociBy — 1,5 mua/ra
Bopma-koHTpOb 307 248 309 288 0 0
B + Mo 375 273 328 325 37 13
bio-renp 450 319 371 380 92 32
Xenadit 383 286 325 331 43 15
rycrora nocisy — 1,2 min/ra
Bopma-koHTpOb 322 270 321 304 0 0
B + Mo 405 287 349 347 43 14
bio-renb 442 323 376 364 60 20
Xenadit 412 297 352 354 50 16
rycrora nocipy — 0,9 min/ra
Bopma-koHTpOb 324 274 338 312 0 0
B + Mo 420 295 362 359 47 15
bio-renp 482 346 409 412 100 32
Xenadit 453 318 380 384 72 23
copt Moxayc
rycrora nocisy — 1,5 min/ra
Bopma-koHTpob 225 193 239 219 0 0
B + Mo 302 219 269 263 44 20
bio-renb 318 254 302 291 72 33
Xenadit 295 209 261 255 36 16
rycrota nocisy — 1,2 mus/ra
Bona-koHTpOns 293 226 282 267 0 0
B + Mo 375 270 327 324 57 21
bio-renb 405 298 349 351 84 31
Xenadit 389 277 340 335 68 25
rycrota nocisy — 0,9 mun/ra
Bona-xkoHTpOab 237 220 275 244 0 0
B + Mo 335 258 293 295 51 21
bio-renb 368 271 315 318 54 22
Xenadit 350 262 300 304 50 20
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IIpooosowcenns oooamky H. 1

1 2 | 3 | 4 | 5 | 6 | 7
copt Cair
rycrora nocisy — 1,5 min/ra
Bona-koHTpONH 285 232 248 255 0 0
B + Mo 345 255 296 275 25 10
bio-renp 371 278 325 324 69 27
Xemadir 366 263 314 315 60 23
rycroTa nocisy — 1,2 mus/ra
Boga-koHTpONH 311 249 312 291 0 0
B + Mo 419 297 367 361 60 20
bio-renb 443 331 394 389 98 30
Xemadir 426 308 350 361 70 24
rycrota nocipy — 0,9 mun/ra
Bona-koHTpOIH 302 261 304 289 0 0
B + Mo 390 286 324 333 44 15
bio-renb 420 329 369 371 82 28
Xemadir 407 301 348 352 63 22
HIPgs, r/M% A | 11,97 8,19 5,59
B| 11,97 8,19 5,59
C| 13,82 9,46 6,46
AB| 20,73 14,19 9,69
AC| 23,94 16,39 11,19
BC| 23,94 16,39 11,19
ABC | 41,46 28,38 19,38
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JlonaTox H.8.
Buxin 3epHa i3 3araabnoi Macu 600iB 3 1M2 copTiB ropoxy 3aje;kHo Bix 00po0Ku

NnociBy OionpenaparamMm Ta MiKpoeJieMeHTAMH

(cepenne 3a 2019-2021pp.)

®aktop C Buxin 3epna
Bapiantu 06poOku nociy | 2019p | 2020p | 2021p Cepenne
1 2 3 4 5
®aktop A — copt Omior
daxtop B — rycrora nociBy — 1,5 min/ra

Bona-koHTpOIH 76 61 77 71
B + Mo 82 62 72 73
bio-renb 95 70 78 81
Xenadit 83 67 73 74

rycrora nocipy — 1,2 muin/ra
Bona-koHTpOib 79 66 79 74
B + Mo 89 70 77 79
bio-renb 93 72 79 81
Xenadit 88 70 78 79

rycrora nocisy — 0,9 mun/ra
Bopga-koHTpOIH 78 68 83 76
B + Mo 90 70 80 80
bio-renb 97 72 85 84
Xenadit 95 72 82 83

copt Monyc

rycrora nociy — 1,5 muin/ra
Bopga-koHTpOIIb 59 49 60 56
B + Mo 71 50 61 60
bio-renb 72 55 65 64
Xenadit 68 48 59 58

rycrora nocisy — 1,2 muin/ra
Bona-koHTpoIb 72 56 68 65
B + Mo 87 60 73 73
bio-renp 90 64 76 77
Xenadit 89 61 75 75

rycrora nocipy — 0,9 miin/ra
Bona-koHTpoIb 58 95 69 61
B + Mo 76 57 70 67
bio-renp 83 58 68 70
Xenadit 79 58 71 69
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IIpoooeoicenns 0ooamky H.8

1 2 | 3 | 4 | 5
copt Cair
rycrora nocisy — 1,5 min/ra
Bopma-koHTpOIb 72 58 63 64
B + Mo 77 59 71 69
bio-renb 79 60 70 73
Xenadit 80 63 72 71
rycrora nocisy — 1,2 Min/ra
Bona-koHTpOiIb 78 62 77 12
B + Mo 92 66 83 80
bio-renp 93 72 86 83
Xenadit 94 70 80 81
rycrota nocipy — 0,9 mun/ra
Bonma-koHTpOb 75 65 76 72
B + Mo 84 66 73 74
bio-renp 86 69 /8 77
Xenadit 87 70 79 /8
HIPgs, r /1m%: A | 4,92 4,51 1,20
B| 4,92 4,51 1,20
C| 569 5,20 1,38
AB| 8,53 7,81 2,07
AC| 9,85 9,01 2,39
BC| 9,85 9,01 2,39
ABC| 17,06 15,61 | 4,15
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HonaToxk H.9.

(cepenne 3a 2019-2021pp.), r

BruiuB MikpoesieMeHTiB i OionmpenapariB Ha macy 1000 3epen copTiB ropoxy

®aktop C Pe3ynbTaTu A0CIIKEHb 32 POKaMH, [IpubaBka
Bapiantu 00po0Oku maca 1000 3epen, r BiJTHOCHO
MOCIBY KOHTPOJIIO
2019p | 2020p | 2021p | Cepemne | T/ra | o
1 2 3 4 5 6 7
®dakTop A — copt Ormor
®daxrop B — rycrora nociBy — 1,5 min/ra
Bona-koHTpoin 212 196 207 205 0 0
B + Mo 234 221 229 228 23 11
bio-renb 240 225 233 232 27 13
Xenadit 232 216 227 225 20 10
rycroTa nocipy — 1,2 mun/ra
Bona-koHTpOib 220 201 213 211 0 0
B + Mo 239 224 232 231 20 9
bio-renb 246 228 239 237 26 12
Xenadit 241 219 236 232 21 10
rycrora nocipy — 0,9 miin/ra
Bona-koHTpOoin 237 211 221 223 0 0
B + Mo 250 227 234 237 14 6
bio-renp 258 230 242 243 20 9
Xenadit 252 225 231 236 13 6
copt Moxayc
rycrora nocisy — 1,5 min/ra
Bopga-koHTpOb 187 171 182 180 0 0
B + Mo 205 187 200 197 17 9
bio-renp 218 201 215 211 31 17
Xemadir 208 195 201 202 22 12
rycrora nocipy — 1,2 miiH/ra
Bopa-koHTpOJb 198 180 202 193 0 0
B + Mo 217 195 214 209 16 8
bio-renn 230 210 225 221 28 14
Xenadit 223 201 217 214 21 11
rycrora nocisy — 0,9 min/ra
Bopma-koHTpOIb 210 192 208 203 0 0
B + Mo 228 206 221 218 15 7
bio-renb 232 215 226 224 21 10
Xemadir 230 209 220 219 16 8
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IIpooosoicenns 0ooamky H.9

1 2 | 3 | 4 | 5 |6/ 7
copt Cair
rycrora nocisy — 1,5 min/ra
Bopa-koHTponb 209 192 198 200 0 0
B + Mo 230 212 225 222 22 11
bio-renp 235 221 233 230 30 15
Xenadit 232 214 229 225 25 12
rycroTa nocipy — 1,2 mus/ra
Bona-koHTpOIH 227 202 207 212 0 0
B + Mo 233 216 230 226 14 7
bio-renp 241 228 239 236 24 11
Xemadir 236 218 232 228 16 8
rycrota nocipy — 0,9 mun/ra
Boma-koHTpOIH 223 206 214 218 0 0
B + Mo 240 221 236 232 14 7
bio-renp 248 231 240 239 21 10
Xemadirt 243 220 235 233 15 7
HIPps, T: A | 2,34 3,32 3,50
B 2,34 3,32 3,50
C| 2,71 3,84 4,04
AB| 4,06 5,76 6,06
AC| 4,69 6,65 7,00
BC| 4,69 6,65 7,00
ABC| 8,12 11,52 12,12
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