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AHOTAILUS

Iawaxk M. O. Mopdo0ionoriyHi Ta TOCHOJAPChKI O3HAKK MPOCTUX T1OpUIIB
KyKypyI3u 1 iX BIUIMB Ha MPOAYKTHBHICTh 3a PI3HUX €JIEMEHTIB TEXHOJIOTIi B
3axigHomy Jlicoctenmy VYkpainu. — Kaamidikamiiina HaykoBa mpaims Ha IpaBax
PYKOIIUCY.

Huceprariss Ha 3700yTTs HAyKOBOrO CTyIeHs JokTopa (imocodii 3a
crenianbHicTiO: 201 Arponomist (20 ArpapHi HayKu Ta TMPOJOBOJILCTBO). — [HCTHTYT
cuibchkoro rocmoaapctBa Kapnarcekoro periony HAAH VYkpainu, OOpomune,

2023.

VY nmucepramiiiHii poOOTI HaBEIEHO TEOPETUYHE OOIPYHTYBAaHHS U HOBE
BUPILIEHHS! AaKTyaJlbHOIO HAYKOBOI'O 3aBIaHHSA 3 OIIHKM W 1000py TriOpuiB
KYKYpYyZ3U PI3HHX TIpyINl CTUIJIOCTI JUIsl 30HM 3axigHoro Jlicoctenmy Ykpainu Ta
po3po0KH e(hEeKTUBHUX arpo3axojiiB iX BUPOIILYyBaHHA aJisi (OpMyBaHHS CTAOLIBLHO
BHCOKOI BPOKalHOCTI 3€pHa.

CrpykTrypa aucepraiii 3yMOBJICHA JIOTIKOK JIOCTIDKCHHS, TOCTaBJICHUMH
3aBJAHHSMHU 1 CKJIQJAa€ThCsl 31 BCTYIy, IIECTH PO3/LIIB, BUCHOBKIB JIO PO3JALITIB,
BUCHOBKIB [0  JUCEpTallii, peKOMEeHJalii Uil  CUIbCHKOTIOCHOIapChKOTO
BUPOOHMUIITBA, CIIMCKY BUKOPUCTAHUX JHKEPET 1 TOJAaTKIB.

BHCBITICHO aKTyalbHICTh TEMH, BAXJIMBICTH BHUPOIIYBaHHS KYKypyA3d B
I'PYHTOBO-KJIIMAaTHYHUX YMOBax 30HM 3axigHoro Jlicocremy Ykpainu. Bkazano Ha
BUEHUX SIKI MPAIIOIOTh HaJ CTBOPEHHSM HOBHX KOHKYPEHTOCHPOMOXXHHX TiOpHIIB
KYKypyA3d Ta YAOCKOHAJICHHSM TEXHOJIOTIi BHUPOIIYBaHHA JaHOI KYyJIbTYPH.
Bino6pakeHo 3B's130k poOOTH 3 BIAMOBIAHUMHU TEMAaTUYHUMU MIpOTrpamMamMu, TUTAaHAMH,
3aBAaHHAMU [HCTUTYTY cuibCcbkoro rocmnonapctBa Kapmnarcekoro periony HAAH.
CdopmoBaHO METY JOCIIPKEHb, OCHOBHI 3aBAaHHS, METOAM JJIs iX peanmizaiii Ta
BiJOOpa)K€HO HAYKOBY HOBHU3HY OJE€p)KaHMX pe3yJsbTaTiB. BuszHaueHo ocoOucTHii
BHECOK 3700yBaya, HaBelEHO MyOJiKallii Ta BIPOBOJKEHHS KpalluX BapiaHTIB Y

rOCIOAapCTBaxX PETiOHY 32 TEMOIO JUCEPTAIlItHOT poOOTH.



Hagpeneno ¢dinorenernyni, Mop@oJioriydi Ta 610JI0T14HI 0COOIMBOCTI KYJIbTYPH.
OOTpyHTOBaHO TIJBUILEHHS YypOXKAWHOCTI 3€pHA JaHOI KYJbTYpH 3aJIeKHO BIJ
3aCTOCYBaHHS COPTOBUX PECYPCIB Ta €JIEMEHTIB TEXHOJIOTTII.

[IpoananizoBaHO I'PYHTOBO-KJIIMaTU4YHI yMOBH 3axigHoro Jlicoctemy, 30kpema
OCOONIMBOCTI TIOTOJAHMX YMOB pOKIB TPOBEACHHS JOCTIKCHb, BHU3HAYCHO
rigporepmiuanii  koedimient (I'TK), momano ¢i3uko-XiMiyHy Ta arpoxXiMiyHy
XapaKTEePUCTUKY TIPYHTY JAOCTIAHUX JUISTHOK. OmucaHO cXeMy JOCHIIKEHb,
METOJUKUA Ta METOJIH.

VY poznin 3 «Pict 1 pO3BUTOK POCIUH KYKYPYI3U 3aJIEKHO BiJ TOTOJHUX
YUHHUKIB» BU3HAYEHO, 110 TEeMIepaTypa MOBITPs Mepiody ciBOa-cxoau (mepiia —
TpeTss Jnekanu TpaBHs) 3a 2019-2021 pp. nepeBaxana ceperHbOOAraTopivHi
nokasuuk Ha 0,2-1,2 °C, a xinpKicTh omamiB — Ha 2,3-14,8 MM, 10 BIJIMBAJIO Ha
MOJIbOBY CXOXICTh HACiHHS TIOpUAIB KYKypyA3u. 3a TMepioJ BereTaiii pOCIHH
KyKypyZ3u CyMa akTHBHMX TemIiepaTyp BapitoBasia Big 2311 °C — y 2021 p. no
2448,5 —y 2019 p. 3a cepennbobararopiunoi 2372,2 °C. KinpKiCTh OMajiiB CTAHOBHJIA
414,8 mMm (2020 p.) — 432,9 mm (2021 p.). 3anexHO BiJ MOTOJHUX YMOB Ta IpyNu
CTUTJIOCTI TPUBAJIICTh BETETAIlIMHOTO Tiepioay TiopuaiB Oyna B Mexax 125-127 nib.
3anexxHo BiJ O10JIOTIYHUX OCOOJMBOCTEH, riOpuau 3a0e3nedyBajiu pi3HY IUIONLY
JIMCTKOBOI MOBepXHi B a3y upiTiHHA — GopMyBaHHs 3epHa (36,6-48,2 Tuc.M?/ra) Ta
uncTy npoxykTuBHicTh potocunresy (10,5-14,4 r/m?) 3a no6y. HaiiBummii BigcoTok
ypaxkeHHs XxBopoOamu crnoctepirani B 2021 p. ['pynoBy CTIHKICTh A0 OCHOBHHUX
XBOpOO KYKypyA3d 3 PaHHBOCTUIIMX TiOpumiB 3abesneuyBaB JH Meotuna, 3
cepenabopanHix — Opxkwuir 237 MB. Ha cipux JicCOBUX TOBEPXHEBO OIJICEHHX
IpyHTax, 3a (oHy MiHepanabHOTO XUBJICHHS Ni20P90Kgo yposkaitHICTh 3e€1eHO01 Macu
riopunis panasocturioi rpynu (DAO 100-199) sapiroBana Big 57,3 mo 61,1 T/ra,
cepennbopaniboi (PAO 200-299) — 60,3-64,1 1/ra. YpoxkaiHicTh 3epHa Oyna
3a0e3MedyeHa MPOIYKTUBHICTIO TiOpuay eQeKTUBHO BHUKOPHUCTOBYBAaTHM HasiBHI
IPYHTOBO-KJIIMAaTUYHI PECYypCH MOCIIKYBaHOI 30HH. Y PaHHBOCTUTIIUX TiOpUIIB
JAHUW TOCHOJApPChKO I[IHHUM MOKa3HUK chopmyBaBca Ha piBHi 7,07-7,49 T/ra, B

cepenHbopaHHix — 7,22—7,62 1/ra. HalGunpm npogyktuBHUMU Oynu riopumm: JIH



Meotuna — 7,68 1/ra (pc) Ta Opxuus 237 MB — 7,67 1/ra (cp). 3a pokamu po3mMax
MIHJIUBOCTI B riOpuaiB pannbocturioi rpynu (PAO 100-199) 6yB na piBHi 0,32—
0,52 T/ra, cepemapopanuboi (PAO 200-299) — 0,22-0,35 1/ra.

Y po3gimi 4 «OcobnuBocTi (GOpMyBaHHS TPOAYKTUBHOCTI KYKYpyHI3u 3a
3aCTOCYBaHHA  MIKpoJOoOpUB»  OOIPYHTOBAaHO  €(EKTUBHICTb  3aCTOCYBaHHS
MIKpOIOOpMB B  TEXHOJIOTil BHPOIIYBaHHS KyKypyA3u. BcraHoBieHo, 110
nepenociBHa 00poOka HaciHHS MIKpoaoOpuBaMu: Opakyi HaciHHs (1,0 11/T), Bagarpo
€ATA wmikc 5 (0,2 xr/t) Ta 6pekcin Kombi (0,5 kr/T) cnpusie maBUIICHHIO TOJIbOBOT
cxoxocti Ha 2,9-3,7 %, macu 1000 3epen — Ha 2841 r, 3a0e3neuye JTOCTOBIPHUM
npupict ypoxainocti 0,21-0,43 T/ra. 3a MO€gHAHHS OCHOBHOTO MIHEPAIBHOTO
YKUBJICHHST pOCIH B HOpMi N150PgoKgg 3 moeTanmHuM BHECEHHSIM a30Ty Ta J0JaTKOBUM
M03aKOPEHEBUM M1PKUBJICHHSIM POCIUH MIKPOJOOPUBOM OpaKyJl MYJbTUKOMILIEKC B
Hopmi 1,5 m/ra B ¢azy BBCH 16-18 ta BBCH 59 peamizamisi T€HETUYHOTO
MOTEHITIANy cepeaHbopanHbporo Tiopuay Opxkuist 237 MB Oyna naiiBumow — 8,63—
8,72 T/ra. 3a BHeceHHsa MikpoaoOpuBa B pazu BBCH 16-18 ta BBCH 59 maca 1000
3epeH 3pocTana Ha 55-59 1, cymMapHMil BUXIJ KpPYIHOI 1 cepeaHboi ¢pakiiiii 3epHa
crtanoBuB 91,5-92,1 %, npibuoi 3menmryBascs Ha 30,6 %.

VYV posaimi 5 «llpoayKTHBHICTH TIOpUAIB KYKYpYA3W 3aJ€XKHO BIJ PIBHS
MIHEpPAJIbHOTO >KMBJICHHS POCJIHH» HaBEACHO EKCIEPEeMEHTAJIbHI JlaHl BIUIMBY
MIHEpaJIbHUX JIOOpUB Ha 3MiHY CTPYKTYPHUX TIOKa3HHMKIB POCIMH Ta KadaHa,
KYKYpYJ3H, 301IbIIIEHHS BEreTaliiHOro mepioay KyJbTypu. BcTaHoBieHo, 1m0 3a
HOpMH BHeceHHS T00puB Ni20PooKgo yposkaitHicTh 3emeHoi Macu Oyiia B Mexax 49,7—
53,8 T/ra, 3a Bumoro a3otHoro kuBieHHs (N15oPooKgg) — 57,3-62,7 T/ra. I[lopiBHsHO 3
KOHTpoJieM (06e3 m100puB) mpHpicT ypokaiHOcTi 3epHa ckiangaB 0,81-0,84 t/ra 3a
HOopMH BHeceHHS Ni2PgoKgy 1 2,19-2,20 1/ra — 3a NisoPgooKgo. Kpammuii piBeHb
MIHEpaJIbHOTO KUBJEHHS chpusiB opMyBanHio BHIoOi mMacu 1000 3epeH Ha 8,8—
11,51 (Ni2oPgoKgo) 1 ma 11,9-12,1 1 (NisoPooKeo). Ha BapianTax BHeceHHs
MiHEpaJIbHUX JOOpWB BOJIOTICTh 3epHa B (Pa3y MOBHOI CTUIJIOCTI TEpeBa)kana
KoHTposib (0e3 moOpuB) Ha 3,0-4,4 % (Ni2PgoKgeo) 1 5,1-52 % (Ni50PgoKao).

XiMIYHHAM CKJIaJ] 3€pHA 3ajieKaB Bij TPYIU CTUTIIOCTI T1IOpUAY, HOPM BHUCIBY HACIHHS



Ta BHECEHUX MiHEpalbHUX N00puB. Y riOpuaiB panHpocturioi rpynu (PAO 100-
199) 3 Hopmoto BuciBy HaciHHS 80 THC. CXOX. HAc./ra BMICT MPOTEiHY 3POCTaB Bij
10,26 na xouTpomi g0 11,18 % — 3a HOpmu Ni50P9oKeo, y cepenapopannix (PAO
200-299) (mopma BuUCIBY HaciHHS — /5 THC. cxox. Hac./ra) 3 10,36 mo 11,45 %. 3a
BMICTOM >KHPY (Ha aOCOJIOTHO CyXy PEUOBMHY), KIITKOBUHH, 3071, BEP 3HIKeHHs
ckianand, Bignosiguao 0,38-0,46 %, 0,16-0,13, 0,10-0,08, 0,41-0,42 %.

VY poznim 6 «ExoHOMIYHA OIlIHKA arpOTEXHOJIOTIYHUX MPUHOMIB BUPOIIYBaHHS
KyKypyA3u» HAaBEICHO PO3PaXyHKH €KOHOMIYHOI €)eKTUBHOCTI BHPOIIYBaHHS 3epHa
KYKYpY/ZI34, 3aJIe’KHO BIJ 3JaTHOCTI TiOpUAY IMO3UTHBHO pearyBaTd Ha IPYHTOBO-
KJIIMAaTU4YHI YMOBH JOCIIJI)KYBaHOI 30HU, PIBEHb PEHTAOCNBHOCTI 3aJI€KHO BiJl
3aCTOCYBaHHS MIKpPOJOOpPHUB y NEPEANOCiBHIM 0OpoOIli HACIHHS Ta MO3aKOPEHEBOMY
M1JHKUBJICHHIO POCIHMH. 3pOCTaHHSI a0COIOTHO YHCTOTO JO0XOMy 3 1 ra Ta 3HMKEHHS
coOiBapTocTi 1 T 3epHa Mmija BIJIMBOM PI3HUX HOPM BHECEHHS MIHEpaJIbHUX HAOOPHB.
[logano  pe3yapTaTH  BHPOOHHMYOI  MEPEBIPKM B CUIBCHKOTOCHOJAPCHKUX
MIPUEMCTBAX PETIOHY.

Knwuosi cnosa: xyxkypyosa, ciopuo, ®AO, nopma euciey, HAcCiHHA, Gasu
PO36UMKY, yoobpenns, MiKpoOdobpusa, nozaKopeHege NIONCUBNEHHS,
NPOOYKMUBHICMb, — NIOWA  JTUCMKOBOI  NOBEPXHI,  Yucma  NpOOYKMUGHICHb
gdomocunmesy, 3epHO, YpPOdUCAUHICMb, AKICMb 3epHa, Koegiyienm Kopensayii,

peHmabenbHicms, eKOHOMIYHA epheKmusHiCmb.

ANNOTATION

Pashchak M. O. Morphobiological and economic characteristics of simple maize
hybrids and their influence on productivity under different elements of technology in
the Western Forest-Steppe of Ukraine. - Qualifying scientific work on the rights of
the manuscript.

Dissertation for obtaining the scientific degree of Doctor of Philosophy in the

specialty: 201 Agronomy (20 Agricultural sciences and food). — Institute of



Agriculture of the Carpathian Region of the National Academy of Sciences of
Ukraine, Obroshyne, 2023.

The dissertation presents a theoretical justification and a new solution to the
current scientific problem of evaluation and selection of maize hybrids of different
ripeness groups for the Western Forest-Steppe zone of Ukraine and development of
effective agricultural measures for their cultivation to form consistently high grain
yields.

The structure of the dissertation is determined by the logic of the research, the
tasks set and consists of an introduction, six chapters, section conclusions,
dissertation conclusions, recommendations for agricultural production, a list of
sources used and addendum.

The relevance of the topic is highlighted as well as the importance of growing
maize in the soil and climatic conditions of the Western Forest-Steppe zone of
Ukraine. The scientists working on creation of new competitive hybrids of maize and
improvement of technology of cultivation of this crop are pointed out. The
connection of work with the corresponding thematic programs, plans, tasks of the
Institute of Agriculture of the Carpathian region of NAAS is reflected.

Research goals, main tasks, methods for their implementation are formed and
the scientific novelty of the results obtained is reflected. The personal contribution of
the applicant, publications and implementation of the best options in the farms of the
region on the topic of the dissertation work are determined.

The phylogenetic, morphological and biological features of the culture are
given. The increase in the grain yield of this crop, depending on the use of varietal
resources and technology elements, is substantiated.

The soil-climatic conditions of the Western Forest-Steppe are analyzed, in
particular, the features of the weather conditions of the years of research, the
hydrothermal coefficient (HTC) is determined, and the physicochemical and
agrochemical characteristics of the soil of the research plots are given. The scheme of

studies, techniques and methods are described.



In section 3 «Growth and development of corn plants depending on weather
factors» it is determined that the air temperature of the sowing-germination period
(first — third decade of May) for 2019-2021 exceeded the long-term average by 0.2—
1.2 °C and the amount of precipitation — by 2.3-14.8 mm, which affected the field
germination of maize hybrid seeds. During the growing season of maize plants, the
sum of active temperatures varied from 2311 °C in 2021 to 2448.5 °C in 2019 with a
long-term average of 2372.2 °C. The amount of precipitation was 414.8 mm (2020) —
432.9 mm (2021). Depending on weather conditions and maturity group, the duration
of the growing season of hybrids was in the range of 125-127 days. Depending on
biological features, hybrids provided different leaf surface area in the phase of
flowering — grain formation (36.6-48.2 thousand m?ha) and net photosynthesis
productivity (10.5-14.4 g/m?) per day. The highest percentage of diseases was
observed in 2021. Group resistance to the main diseases of maize of early-maturing
hybrids was provided by DN Meotyda, of middle-early maturing hybrids — Orzhytsia
237 MV. On gray forestal surface-gleyed soils, on the background of mineral
nutrition Ni20PsoKeo, the yield of green mass of hybrids of early-maturing group
(FAO 100-199) varied from 57.3 to 61.1 t/ha, middle-early (FAO 200-299) — 60.3—
64.1 t/ha). Grain yield was ensured by the abiliity of the hybrid to make efficient use
of the available soil and climatic resources of the study area. In early-ripening
hybrids this economically valuable indicator was formed at the level of 7.07-
7.49 t/ha, in medium-early ripening hybrids — 7.22-7.62 t/ha.The most productive
hybrids were: DN Meotuda — 7.68 t/ha (early-ripening) and Orzhytsia 237 MV —
7.67 t/ha (mid-early). In terms of years, the range of variability in hybrids of the early
ripening group (FAO 100-199) was at the level of 0.32-0.52 t/ha, of the medium
early (FAO 200-299) — 0.22-0.35 t/ha.

Section 4 «Features of the formation of maize productivity when using
microfertilizers» substantiates the effectiveness of the use of microfertilizers in the
technology of maize growing. It is established that pre-sowing treatment of seeds
with microfertilizers: seed oracle (1.0 I/t), valagro EDTA mix 5 (0.2 kg/t) and brexil
Combi (0.5 kg/t) contributes to an increase in field germination by 2.9-3.7 %, weight



of 1000 grains — by 28-41 g, provides a significant increase in yield of 0.21-
0.43 t/ha. The combination of the main mineral nutrition of plants at the rate of
N1s0PgoKgo With the gradual introduction of nitrogen and additional foliar feeding of
plants with microfertilizer oracle multicomplex at the rate of 1.5 I/ha in the phase of
BBCH 16-18 and BBCH 59, implementation of the genetic potential of the mid-early
hybrid Orzhytsia 237 MV was the highest — 8.63-8.72 t/ha. When microfertilizer was
introduced into phases BBCH 16-18 and BBCH 59, the mass of 1000 grains
increased by 55-59 g, the total yield of coarse and medium grain fractions was 91.5—
92.1 %, and the fine grain fraction decreased by 30.6 %.

Section 5 «Productivity of maize hybrids depending on the level of mineral
nutrition of plants» presents experimental data on the effect of mineral fertilizers on
changes in the structural parameters of plants and corn cobs, and an increase in the
growing season of the crop. It was established that by the application rates of
fertilizers N120Po0Kgo, the yield of green mass was in the range of 49.7-53,8 t/ha, with
higher nitrogen nutrition (N1s0PooKoo) — 57.3-62,7 t/ha. Compared to the control
(without fertilizers), the increase in grain yield was 0.81-0.84 t/ha at application rates
of Ni20PgoKgo and 2.19-2.20 t/ha — at N1soPg9oKgo. The best level of mineral nutrition
contributed to the formation of the highest mass of 1000 grains at 8.8-11.5 g
(N120P90Kgo) and 11.9-12.1 g (NisoPgoKgo). In the variants of applying mineral
fertilizers, the moisture content of grain in the phase of full ripeness prevailed the
control (without fertilizers) by 3.0-4.4 % (N120PgoKgo) and 5.1-5.2 % (N150Pg0Kgp).
The chemical composition of the grain depended on the ripeness group of the hybrid,
seeding rates and applied mineral fertilizers. In hybrids of the early ripening group
(FAO 100-199) with a seeding rate of 80 thousand viable seeds/ha, the protein
content increased from 10.26 % in the control to 11.18 % at the norm (N150PgoKgp), In
medium-early (FAO 200-299) (seeding rate — 75 thousand viable seeds/ha) from
10.36 up to 11.45 %. According to the content of fat (per absolutely dry matter),
fiber, ash, and nitrogen-free extractive substances NFES, the reduction was,
respectively 0.38-0.46 %, 0.16-0.13, 0.10-0.08, 0.41-0.42 %.



Section 6 «Economic assessment of agrotechnological methods of growing
maize» provides calculations of the economic efficiency of growing maize grain,
depending on the ability of the hybrid to respond positively to the soil and climatic
conditions of the studied area. The level of profitability depending on the use of
micronutrient fertilizers in pre-sowing seed treatment and foliar application of plants
is also shown. The growth of absolutely net income per 1 ha and the reduction in the
cost of 1 ton of grain under the influence of different rates of application of mineral
fertilizers. The results of the production check in the agricultural enterprises of the
region are presented.

Keywords: corn, hybrid, FAO, sowing rate, seeds, development phases,
fertilizer, microfertilizers, foliar feeding, productivity, leaf surface area, net
photosynthetic productivity, grain, productivity, grain quality, correlation coefficient,

profitability, economic efficiency.

CIIMCOK ONNYBJIKOBAHUX MPAIlb 3A TEMOIO JJUCEPTAILLII
CTaTTi B HAYyKOBUX BHIAHHSAX, BKJIIOYEHHUX 10 Nepetiiky (paxoBux BUIaAHb
Ykpainu:

1. Bionoriu"i BUMOTrHY TiOpUAIB KYKYpYy/3H 10 YMOB BUPOIIYBaHHS B 3aX1AHOMY
Jlicocreny / O. II. Bomomyxk, 1. C. Bomomyk, B. B. I'muBa, M. O. Ilamak.
Ilepeocipne ma cipcoke zemnepoocmeo i meapunnuymeso. 2019. Bum. 65. C. 22—36.
DOI: https://www.doi.org/10.32636/01308521.2019-(65)-3 (nranysanmns, nposedenns
00CNiOJICeHb, aHaNi3 1 Y3A2aNbHEeHHs. pe3yabmamis, HANUCAHHSA cmammi, Yacmka
yuacmi — 85 %),

2. IlpogyKTUBHICTh TIOpUAIB KYKYpYA3U 3aJE€XKHO BiJ PI3HMX HOPM BHECEHHS
MiHepanbHuX 100puB y 3axigHomy Jlicoctemy VYkpainm / O. II. Bomomyk,
O. ®. Cracis, . C. Bononiyk, B. B. I'nusa, M. O. Ilamak. [lepedzipne ma 2ipcvke
3emnepoocmeo i  meapunnuymeo. 2020. Bun. 68 (I). C. 51-65. DOI:
10.32636/01308521.2020-(68)-1-4 (nranysanms, nposedenHs O00CHIONCEHb, AHAN3 |

V3a2anbHeHHsl pe3yibmamie, Hanucanus cmammi, yacmka yuyacmi — 85 %).
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3. Bruue nepeanociBHoOi 00poOKU HACiHHS MIKpOoA0OpHBaMu Ha MPOTYKTUBHICTh
riopuaiB Kykypyasu B ymoBax 3axigHoro Jlicoctenmy VYkpainu / O. II. Bomnomyk,
O. @. Cracis, B. B. I'musa, M. O. Ilamak. /lepeocipne ma 2ipcoke 3emuepobcmeo i
meapunnuymeo. 2021. Bun. 69 (I). C. 44-61. DOI: 10.32636/01308521.2021-(69)-3
(nnanysanns, nposedennss 0ocnioxcenvb, auaniz i Y3aealbHeHHS Pe3yabmamis,
Hanucannsi cmammi, yacmka yuacmi — 85 %).

4, SlkicTh 3epHa T1OpUJIIB KYKYPYA3U PI3HUX TPy CTUIVIOCTI 3aJ€KHO BIJ HOPM
BHeceHHs1 MiHepanbHux no0puB / B. B. I'muBa, A. f. T'agzano, I'. C. T'epemiko,
O. M. Cnywak, M. O. IHamak. [Ilepedcipne ma c2ipcoke 3emaepobcmeo i
meapunnuymeo. 2022. Bum. 71 (1). C. 66—79. DOI: 10.32636/01308521.2022-(71)-1-
4 (nnanyeanus, npoeedeHHs OOCHIONCEHb, AHANI3 I Y3A2ANbHEHHsS pe3Vibmamis,
Hanucanus cmammi, yacmka yyacmi — 85 %).

5. ExkoHOMIYHa e(EeKTUBHICTb BUPOOHMITBA 3€pHAa KYKypyA3UW 3a pI3HUX
arpoTexHIYHUX 3axo/iB BupolryBaHHs / . C. Bomomyk, O. I1. Bomomnyk, B. B. I'nuga,
M. O. IMamaxk. 3epnosi «kynemypu. 2022. T. 6. Ne 1. C. 148-159.
https://doi.org/10.31867/2523-4544/0218 (nranysanmns, nposedenms O00CaiONCEHD,
AHani3 [ y3a2anbHeHHs pe3yibmamis, Hanucanus cmammi, yacmka yuacmi — 85 %).

Crarrs B 3apyOizkHOMY (paX0OBOMY BHM/IAHHI:

6. [ToroaHi yMOBHM SIK YMHHUK BIUIMBY Ha PICT i PO3BUTOK POCIIMH KYKYpPYA3U B
3axigHomy Jlicocreny Ykpaiam / O. II. Bomomyk, I. C. Bomomyk, B. B. I'musa,
M. O. ITamax. Sciences of Europe (Praha, Czech Republic). 2021. Vol. 2, No 71.
P.3-7. DOI: 10.24412/3162-2364-2021-71-2-3-7  (nranysamns, npogeoeHHs.
00CNiOJICeHb, aHali3 1 Y3A2albHEeHHs. pe3yabmamis, HANUCAHHSA cmammi, Yacmka
yuacmi — 85 %).

CrarTs BKJIIOYEHA /10 HAYKOBUX NEPiOANYHUX BUAAHHSIX, AKi iHIEKCYHThHCH B
HAyKoOMeTpHU4YHHX 6a3ax Scopus Ta/a6o Web of Science:

7. Efficiency of Microfertilizer Oracle Multicomplex in Corn Cultivation
Technology / M. Pashchak, O. Voloshchuk, I. Voloshchuk, V. Hlyva. Scientific
Horizons. 2021. Vol. 24, no. 12. P. 25-31. DOI: 10.48077/scihor.24(12).2021.25-31
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(nranysanns, npoeedenHns O00CHIOJNCEHb, aHANI3 [ Y3A2ANbHEHHs. Pe3yIbmamie,
Hanucannsi cmammi, yacmka yuacmi — 90 %).
HayxkoBgi npaui, siki 3acBifuyoTh anpodauniro MatepiajiB qucepramii:

8. I'musa B. B., ITamak M. O. BucoTa pocinuH KyKypyA3u 3aJI€KHO BiJ piBHS
YKUBJICHHSI POCIIMH Ta HOPM BHUCIBY HACIHHA. AKMYyanvHi npodiemu Aeponpomuciogozo
supoonuymea  Yxpainu : Marepianim  BceykpaiHChKOi  HayKOBO-TIPaKTHYHOT
koH(pepenuii Monogux BueHux (c. OOpommue, 14 mucron. 2019 p.). JIbBiB-
Oopommue, 2019. C. 19-20 (naamysamns, nposedennsi 0o0cnioxcenwvb, auanis i
Y3a2anbHenHs pe3yibmamis, Hanucanus mes, wacmka yuacmi — 80 %).

9. MMamaxk M. O. IlonboBa CXOXICTh HACIHHS KYKypyA3W I BIUIUBOM
3aCTOCYBaHHS MIKpPOILOOPUB. AkmyanbHi npobaemu Aeponpomucioso2o upooHuymaea
Vipainu : marepianum BceykpaiHCbkoi HayKOBO-TIPaKTUYHOI KOH(EPEHINT MOJOAUX
BueHuX (c. O6pommune, 12 muctomn. 2020 p.). JIbBiB-O06pommune, 2020. C. 53-54.

10. I'musa B. B., Bonomykx M. IO., [Tamak M. O. SIkicTb 3epHa KyKypYI3H
3aJIe’KHO BiJ] PIBHS >KUBJICHHSI pOCJIMH B yMoBax llepenkapnarts. Cenexyia 3epHogux
ma 3epHoO0006UX KYIbMYpP 6 YMO8AX 3MIH KIIMAmy. HaAnpsamu i npiopumemu
HaykoBa KoHbepeHiiss (M. Opeca, 5 TpaBus 2021 p.). Opeca, 2021. C. 83-84
(ranyeanHs, nposedenHs OO0CHIONCeHb, AaHANI3 [ V3A2ANbHEHHs pe3)ibmamis,
Hanucannsi mes, wacmka yyacmi — 90 %).

11. Mamaxk M. O., Bomomyk O. II. ®oTOCHHTETUYHUI MOTEHIIiaN TiOpHIIB
KyKypym3u B yMmoBax 3axigHoro Jlicocremy VYkpainu. Axmyanvni npobremu
Aeponpomucnogozo  eupobnuymea  Yrpainu: Cmanuiti  po36umox  CilbCbKO20
2ocnodapcmea 6 ymoeax 3min Kiimamy : matepiaam X BceykpaiHChbKOi HayKOBO-
NpakTUYHOi KoH(epeHli Mojoaux BuyeHux (c. OOpomune, 11 mucrom. 2021 p.).
JIpBiB-O6pormne, 2021. C. 52-54 (nranysanns, nposedenns 00CnioxnceHv, ananis i
Y3aeanvHenHs pe3yibmamie, Hanucanus mes, wacmka yuacmi — 90 %).

12. BupoOHULTBO KyKypyA3uW Ha 3epHO B YkpaiHi Ta JIbBIBCbKiM o0Onacti
/ 1O. B. Bopo6iiosa, 1. C. Bosormyk, B. B. I'musa, M. O. Ilamaxk. Haykosi uumansi
00 85-piuus 6i0 Ousa Hapooddicenns B auecnasa I pucoposuua Muxaiinoea — eud0amnoco

8YEH020 Yy 2any3i celeKyii ma HACIHHUYMBA CilbCbKO20CNOOAPCHLKUX KYIbMYp
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HaykoBa iHTepHeT-KoHpepeHiis (cmT. Yabanu, 5 xoTHsa 2021 p.). Yabanu, 2021.
C.187-190 (mamyeamms, nposedennss OOCHONCEeHb, aHANI3 1  Y3A2ANbHEHHs
pes3yromamis, nanucanus mes, uacmka yuacmi — 90 %).

13. Mamaxk M. A., Bomomyk A. I1., I'nuBa B. B. Peakius ruOpunoB KyKypy3bl
Ha ycCJIOBHs BhIpammBaHusi B 3amamHoit Jlecoctermm Ykpawnbl. Topical issues of
modern science, society and education : proceedings of IV International Scientific and
Practical Conference. SPC “Sci-conf.com.ua” (1-3 November 2021). Kharkov,
Ukraine. 2021. Pp. 70-72 (miamysamnus, npogedennss 00CaiodNceHb, anauis i
V3a2albHeHHsl pe3yibmamie, Hanucanus mes, wacmka yyacmi — 85 %).

Pexomenpamii:

14. TexHosoriss BUpPOLIYBaHHS TiOpUAIB KYKypyA3d B yMOBax 3axiJHOIO
Jlicocteny (Metoanuni pexkomenaaiii) / Bomomyxk 1. C., Bonomyxk O. I1., ['nuBa B. B.,
Bopoo6iiora 0. B., Ciiyuak O. M., I'epemiko I'. C., [Tamaxk M. O. O6pomune : [b. B.],
2022. 28 c. (y3azanvHenHs pe3yibmamis, HANUCAHHA PeKOMEHOAYill, YacmKa yuacmi —

70 %).
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BCTYII

P03BUTOK 3€pHOBOrO CEKTOPY B arpapHoOMy BHUPOOHHUIITBI 3a OCTaHHI POKH
BKa3ye Ha Te, HI0 KYyKypyJA3a CTa€ CTPATEriuyHO BaXJIHMBOIO KyJIbTYpOIO IS
dbopMyBaHHS 3epHOBOTO OanaHCy KpaiHH Ta ii eKCIIOPTHOTO MOTEHITIAITY.

3a MOMIMPEHICTIO, YHIBEPCAIBHICTIO BUKOPUCTAHHS ¢  E€HEPreTUYHOIO
MO’KUBHICTIO BOHA 3a0e3medye MiaBUIeHHS e(EeKTUBHOCTI 36pHOBOTO TOCIIOAAPCTBA,
3pOCTaHHS MPOYKTUBHOCTI TBAPUHHUIITBA Ta €KOHOMIYHOTO CTaHy IHMX ramy3ei. Y
BUPOOHMIITBI KYKYpYJI3U 3alllKaBJieHI Tally3l XapuoBoi, NepepoOHOi, METUYHOI,
MIKpOO10JIOT14HO1, MMBOBAPHOI Ta 1HIIMX BHJIIB MPOMUCIOBOCTI. BakiuBe 3HaUEHHS
KYKypYyA3H, SIK BUCOKOCHEPTreTUYHOI CUPOBUHH, B MaJIMBHO-CHEPIrETUUHOMY CEKTOPI
Jiep>KaBU JIJIsl TPOMUCIOBOTO BUPOOHUIITBA O10€TaHOJIy Ta 1HIIUX MaTepiaiB.

AKTyaJIbHICTL TeMM. 30UIbLICHHS IUJIONI TOCIBY KYyKYpyA3U CIIBOAagae 31
CBITOBUMHU TEHACHIIISIMA PO3BUTKY arpapHOr0 PHUHKY 1 HAI[lOHAJbHOI CTparerii
VYkpaiHuy, sIK arpapHoi JAepXaBu — CTaTH OJAHHUM 13 JIAEpiB 3 BUPOOHUIITBA 3€pHA Y
cBiTi. OqHuMHU 13 (aKTOPIB 3POCTAaHHSA BAJIOBHUX 300piB JaHOI KYJIBTYpPH € BAAJIUN
BUOIp ribpuIy, YacTKa BILUTUBY SKOTO MOke cTaHOBUTH S50 %, edeKTUBHI arpo3axoau
BupoiryBaHHs — 30 % 1 ontumainbHi moroani ymosu — 20 %.

CopToBi pecypcH NaHOi KyJabTypu 30aradeHi BaroMMM HAayKOBUM JOPOOKOM
BiTuM3HAHUX BUeHUX: [[3to0enpkoro b. B., 3aiku C. I1., bopeiiko B.C., 303ymns O. JI.,
Kosybenko JI. B., JlaBpunenko 1O. O., Mopryna B. B, Xewmoiinu B. JI,
Mycitiko O. C., I1apig ®. M., Uyuwmis 1. I1. Ta iHmmx.

Knimar 3axignoro Jlicocteny, SKuii 3MiHUBCS B CTOPOHY IIJIBUILIEHHS aKTUBHUX
TEeMITepaTyp 1 3MEHIIIEHHS KIJTbKOCTI OMa/IIB B JIITHHO-OCIHHIN MEPI0/ € CIPUATINBUM
JUTS OfIepKaHHS BHUCOKOI BPOXKAHOCTI 3€pHA Ta 3elleHoi Macu KyKypynsu. OmgHak
3aJIe’KHO Bij O10JIOTTYHHMX OCOOJMBOCTEN peakiisi riOpuy Ha OAHI 1 T1 XK (aKTOpH €
pi3HOIO, 1[0 BUMAara€ BUIUICHHS 3 MOMDK HUX HAWOUIBII MPOMYyKTUBHHUX. Takuit
1001p 6a3yeThCcs Ha MPUHITUIIAX AIATUBHOCTI ¥ €KOJIOTIYHOI TJIaCTUYHOCTI T10puIy

MO3UTHUBHO pearyBaTH Ha MOTojHI (aKTOPU Ta 3alpONOHOBAHI €IEMEHTHU TEXHOJOTI]



18

BUPOIIYBaHHS. AKTYaJIbHUM JUJISl AOCTIPKYBAHOI 30HU € PO3MIMPEHHSI COPTUMEHTY
panapocTurX riopuaiB (PAO 100-199) Ta cepenubopannix (PAO 200-299), o
J03BOJISIE TOCTIOJIAPCTBAM OJICPKYBAaTH HEOOXIMHY KUIBKICTh SIK 3€pHOBOI, TaK 1
KOPMOBOI MPOAYKIIi, JOTPUMYBaTUCh OUIBII paHHIX CTPOKIB CIBOM Ta 30HMpaHHS,
30UTBIITYBaTH TYCTOTY POCIWMH Ha OJWHMII ITUIONI, OJHAK MPHU3BOAUTH A0 OLIBII
MOBUIBHOTO HAKONMHMYEHHS CyXOl pPEUOBMHHM, 1 SK HACIIOK 10 TMPUCKOPEHOT
BOJIOTOBIJ/Iaul Ha 3aBepIIAJbHUX €Tamax Jo3piBaHHS 3epHa. ToMy, BCTaHOBJICHHS
MIHJIMBOCTI MOP(}O-0107OTIYHUX O3HAK MiA BIUIMBOM MOTOJHUX (DaKTOpiB, TpyI
CTUTJIOCTI, BEreTaliifHOro mepiojy, BiJJauyei0 BOJOTU 3€PHOM Ta CTIHKICTIO 0
OCHOBHHX XBOPOO, € aKTyaJIbHUM MUTaHHSIM HAYKOBHUX JOCIIPKEHb JJI MPAKTUYHUX
pEKOMEHAII CIIIbChKOTOCTIOAAPCHbKOMY BUPOOHULITBY.

38’5130k po0OTM 3 HAYKOBHMHM [pOrpaMaMu, ILUIAHAMHM Ta TeMaMH.
JocnimkeHHsT BUKOHAHO BIJAMOBIAHO JI0 TEMAaTWUYHUX MpOTpaM, IUJIaHIB, 3aB/JaHb
IncTuTyTy cinbebkoro rocnoaapcrsa Kapmnarcekoro periony HAAH Bnpomoxk
2019-2021 pp., 3okpema: ITHJI «TexHonorii BUpOIIYBaHHS 3€PHOBUX KYJBTYD.
Cenekuiss  kykypymu 1 copro» (2019-2020 pp.), 3aBmanHs «DopmyBaHHs
MPOTYKTUBHOCTI HOBHUX TIOpUIIB KYKYPYI3H PI3HUX TPYI CTUTJIOCTI 3aJIKHO BiJ
€JIEMEHTIB TEXHOJIOrli BUpollyBaHHA B ymoBax Jlicocrenmy 3axigHoro» (Homep
nepkaBHoi  peectpamii  0119U100279); TIIHJ  «Arpo0iojioriydi  CHCTEMH
BUPOOHUIITBA 3¢pHA B YKpaiHi. Celekilis Ta HACIHHUIITBO KYKYpYyJ3d 1 COpro
(«Cucrema BupoOHHMITBa 3epHay) (2021-2023 pp.), 3aBmanHs «Peamizais
TEeHETUYHOTO TOTEHIIaTy TiOpHIiB KYKYypyI3d Y TIPYHTOBO-KIIMATUYHUX YMOBax
3axigHoro Jlicocreny Ykpainm» (Ne gepxkpeectpartii 0120U105642).

Meta i 3aBaaHHs JociaigxkeHb. Mera aucepraiiifHoi poOOTH ToJsirajia B
TCOPETUYHOMY  OOIPYHTYBaHHI, poO3poOIli, YJOCKOHAJICHHI MIAXOAIB  IIOAO
OIIIHIOBAHHS W 7000y T1OpUIIB KYKYpYyI3H PI3HUX TPYI CTUTIIOCTI, HOPM BHECECHHS
MIHEpAJIbHUX JOOPHUB, 3aCTOCYBaHHI MIKPOJOOpHUB y Pi3HI (ha3u PO3BUTKY POCIUH
st GOpMyBaHHS BHCOKOI BpOXKAMHOCTI 3€pHA Ta HAyKOBO-OOTPYHTOBAaHUX
peKOMeHJaIli 1X BIOPOBAIKEHHS Yy CUIbCHKOIOCTIONAPChKE BHUPOOHUIITBO 30HU

3axinHoro Jlicocreny YkpaiHu.
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JI71st HOCSATHEHHS! METH BUPIIITYBaJId HACTYIHI 3aB/IaHHS:

— BCTAQHOBUTH BIUIMB TNOToJHUX (AKTOPIB Ha peaji3aiilo TeHETUYHOTO
NOTEHIIaTy T1IOpUAIB KyKYpY/I3H PI3HUX TPYII CTUTIIOCTI;

— 0OrpyHTyBaTH €(eKTHUBHICTh 3aCTOCYBaHHS MIKPOJOOpHUB Yy MEpEANoCiBHIN
00poOI11i HACIHHS Ta BHECEHHI IO JINCTKAX;

— BH3HAUUTU piBeHb (OPMYBaHHS 3€PHOBOI 1 KOPMOBOI MPOTYyKTUBHOCTI
riOpHIiB 11/ BILIMBOM CUCTEMH >KUBJICHHS POCIIHH,

— BUSBHUTH KOPEJAIIAHI 3B’SI3KM MK €JEMEHTaMU CTPYKTYPH POCIHH Ta
BPOXKAMHICTIO;

— JlaTh €KOHOMIYHY OI[IHKY BHUPOIIYBaHHS 3€pHA TOpHIiB KYKYpPY/A3H 32 PI3HUX
€JIEMEHTIB TEXHOJIOTTII.

O6'exm Oocnioxcennsn. Ilpouiecu pocTy ¥ pO3BUTKY, (POPMYyBaHHS YpPOXKako
3epHa TIOpUAIB KYKYpyA3W PI3HUX TPyH CTUTJOCTI 3aJ€XKHO BiJ €JIEMEHTIB
TEXHOJIOT1i BUPOIILYBAHHS, 3B’ SI3KM MK a0l0TUMHHUMH YUHHUKAMH Ta (PEHOTHIIOBOIO
MPOYKTHUBHICTIO POCINH B yMoBax 3axiaHoro Jlicocrerry.

Ilpeomem oOocniosxcenns. I'iOpunn KyKypya3u, Tpyna CTUTIIOCTI, MEPEANOCiBHA
o0poOKka, T03aKOpPEHEBE MIKUBIICHHS, MIKpOJI0OOpHBa, MiHEepalbHI J00pHUBa,
TiAPOTEPMIUHI YMOBH, YPOKAMHICTh 3€JI€HOI MacH, 3epHa.

Metoau J0CTiIZKEHHSI: 3arajJilbHOHAYyKOBl: poOoua rimore3a — Jyisi BUOOPY
HaMpsSMiB HAYKOBHX JOCIIIKEHb, CTIOCTEPEIKEHHS, aHaIi3; T10pUau3ailis 3 HaCTYITHUM
1HIMBIIyaJIbHUM Ta MAacOBUM J1000pOM; MaTE€MaTHKO-CTAaTUCTHUYHI — KOPEJSIIINHUH,
BapialliiiHU, JUCTIEPCIMHMM, SKI 3AIMCHIOBAIM 33 BUKOPHUCTAHHSM KOMIT FOTEPHUX
nporpam «Microsoft Office Excel» ta «Statistica 6.0».

HaykoBa HOBH3HA oJiep:KaHMX pe3yJbTaTiB. Ymepine sl YMOB 3axiJTHOTO
Jlicocreny =~ YkpaiHM  HAayKoBO  OOIPYHTOBaHO  OlOJIOTIYHMI  TOTEHIIaAN
BHUCOKOIPOJYKTUBHUX TIOpUIIIB KYKYpYA3U 3 ypaxyBaHHSAM TPy CTUIJIOCTI Ta
YAOCKOHAJIEHO €JIEMEHTH TEXHOJIOT1i X BUPOIILYBaHHS:

— BCTAHOBJICHO BIUTUB TOTOJHUX (DAKTOpPIB HA TMOJHOBY CXOXKICTh HACIHHA,
TpUBAJICTh (ha3 Bererailii, IUIONIy JUCTKOBOI MOBEPXHI, YUCTYy MNPOAYKTHUBHICTbH

dboToCcHHTE3Y, CTIMKICTH JO XBOPOO Ta KOPMOBY i 3€pHOBY MPOJYKTUBHICTH T1OPHIIB!
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[TouaiBchkuit 190 MB, JIH Meotuna (PAO 100-199) ta IH Xoptuis, Opxurs 237
MB (®AO 200-299);

— BH3HAYCHO e(QEKTHUBHICTh 3acTOCyBaHHS MiKpogoOpuB (Opakyn HaciHHA,
bpekcin Kom6i, Bamarpo €ITA wmikc 5) y nepeanociBHid oOpoOii ta Opakyn
MYJIBTUKOMIUIEKC B MO3aKOPEHEBOMY IiKUBJICHHI POCIWH Ha (DOHI MIHEpaIbHOTO
KUBJICHHS;

— OOTpYHTOBAaHO PIBEHb TIPOSIBY  €JIEMEHTIB  MPOIAYKTUBHOCTI, IliHHI
rOCIOJapChKi O3HAKM Ta BHIUICHO CTa0LIbHI TIOpUAM 3a YPOXKAMHICTIO 3€pHa
3aJIEXKHO B1J HOPM BHECEHHS MIHEPAJIbHUX J100pUB,;

— BUSBJICHO KOPEJIAIIiHI 3B’ 13K MK YpOKalHHICTIO 3epHa KYKYPYA3U 1 CYMOIO
e(EKTUBHUX TEMIIepaTyp, MOKa3HUKAMH CTPYKTYPH KauaHa Ta 3eJIEHOI0 Macolo;

— JIaHO €KOHOMIYHY OIIIHKY BHUPOIIYBaHHS 3€pHa TIOpUIIB KYKYpPYA3U PI3HHUX
TPYIl CTUTJIOCTI i BIUIMBOM JIOCHII)KYBaHUX arpo3axo/IiB.

Yoockonaneno nioxoou wooo: OUIHIOBaHHS TIOpPUAIB 3a CTaOUIBHICTIO W
aJanTUBHICTIO KUIBKICHUX O3HaK Ta J00Ip 3a MIHHUMH T'OCHOJAPChKUMH
BJIACTHBOCTSIMHU.

Habynu nooanvuoco possumxy: TUTaHHS TTIOHOBJIGHHS CXEMHU J000py TiOpuUIiB
KyKypya3u mist 3axigHoro Jlicocremny YkpaiHu.

IIpakTuyHe 3HAYEHHS OTPUMAHHUX Ppe3yJbTaTiB TMOIITa€ B TOMY, IO
rOCIO/IapCTBaM  PI3HUX OpraHizaiiiHo-npaBoBux ¢opm 3axigHoro Jlicoctemy
Ykpainu 10 BIPOBAKEHHS B CITBCHKOTOCIOAPChKE BUPOOHHIITBO PEKOMEHIOBAHO
BHUCOKOIIPOJYKTUBHI TiOpUaM KyKypya3u pizHux rpyn crturiocti: JH Meotuaa
(PAO 100-199), Opxuns 237 MB (DPAO 200-299) 3a edekTUBHUX arpo3axo/iis:
HOPM BHECEHHS MiHEpaJIbHUX JOOpUB, MIKPOJOOpUB Yy MEPEeAnociBHiii 00poOi
HACIHHA Ta II03aKOPEHEBOMY I/DKUBIICHHI POCIWH, SIKI CHPUSIIOTH OTPUMAHHIO
cTabUIbHO BUCOKOI ypOKailHOCTI 3€pHa.

Jlis  rocTomapcTB PETiOHY 3ampolOHOBAaHO PEKOMEHallli 3 BUPOIIYBaHHS
BHUCOKHX BpPOXaiB KyKypya3u «TexHOJIOTis BUPOIIYyBaHHS TiOpUAIB KYKypya3u B

yMoBax 3axigHoro Jlicoctenyy, 2022 p.
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BropoBamkeHHs: po3poOJeHUX €JIEMEHTIB TEXHOJOT1i BHpPOUTyBaHHs T10puU/IiB
KYKYpylI3d TIPOBEICHO B MPUBATHOMY  arponpoOMHUCIOBOMY  IiJANPUEMCTBI
«ArpoiaBect», cMT. Ko3zoBa, TepHominbchbkoT0 p-HY, TepHOMIIBCHKOT 00I1., YKpaina,
47600 nHa miomi 50 ra, ekoHOMIYHUM eQeKT cTaHoBUB — 6,8 THC. TpH/Ta Ta
npuBatHoMy mignpueMcTsi «lIpuBatna Arpodipma Boponsubki Jlanny, c. Boponsku
3omouiBchkoro p-Hy JIbBiBChKOi 0011., Ykpaina, 80751, moma — 50 ra; 11,4 Tuc.
rpH/Ta.

Oco0ucTnii BHecOK 3100yBaya IOJISITa€ B MPOBEACHHI AHAIITHYHOTO OIJISTY,
po3po0Ili poboyoi TiNoTe3M, IIaHYBaHHI Ta MPOBEACHHI MOJBOBHUX 1 J1a0OpPaTOPHUX
JOCIIJIKEHb, aHaJI31 eKCIePUMEHTAIbHUX JIaHUX, (HOPMYITIOBaHHI OCHOBHHUX
M10JIOKEHb, BUCHOBKIB 1 MPOMO3HULIIHA BUPOOHUIITBY. YacTKa 0cOOMCTOI yyacTi 3100yBaya
B IMyOJTiKaIiAX 13 criBaBTopamu ctaHoBUTh 85-90 %.

Amnpobaunia pe3yiabrartiB aucepramii. OCHOBHI TOJIOKEHHS JIUCEPTAIliiHOI
poOOTH 3acilyXaHO Ta OOrOBOPEHO Ha 3aciJaHHSAX METOJMYHUX KOMICIH 1 BUEHUX paj
[ncturyTy cinscpkoro rocnoaapctsa Kapnarcekoro periony HAAH (c. O6pomune,
2019-2022 pp.); ompumiogHeHi Ta ampoOoBaHi Ha BceykpaiHChkiii HayKOBO-
MPaKTUYHIN KoH(pepeHIli  MOJIOAMX BUCHHUX: AKTyanbH1 npobiemMu
ArponpomucioBoro BupoOHuiTBa Ykpainu (c. O6pommune, 14 nmucromana 2019 p.;
12 mucronama 2020 p.; 11 mucronana 2021 p.).; HaykoBili koH(epeHiii: Cenekiis
3€pHOBHUX Ta 36pHOOO0OBUX KYJIBTYP B YMOBAX 3MiH KJIIMaTy: HAMPSIMH 1 MIPIOPUTETU
(M. Ogneca, 5 TpaBus 2021 p.); HayKoBIi 1HTepHET-KOH(pepeHuii: HaykoBi ynTaHHs 10
85-piuus Bix aHA Hapo pKeHHS B’sdecnaBa I'puropoBnua MuxaiiioBa — BHIATHOTO
BUCHOI'0 y Tajly3l CeJeKIlli Ta HACIHHMIITBA ClIbCHKOTOCIOAAPCHKUX KYJBTYP (CMT.
Yabanu, 5 sxoBTHs 2021 p.); Proceedings of IV International Scientific and Practical
Conference. SPC “Sci-conf.com.ua”: Topical issues of modern science, society and
education (Kharkov, Ukraine, November 1-3, 2021).

IMy6aikamii. OcHOBHI pe3ynbTaTH MIOCHIIKEHb 3a MaTepiajlaMHu JucepTariii
ormy0ikoBaHO B 14 HayKOBHIX Mparlsix, 30KpeMa: B HAyKOBUX BUIAHHSX, BKIIOYCHUX
710 Tiepeniky (paxoBUX BHIAaHb YKpaiHU — 5, B 3apyOiKHOMY (paxoBOMY BHaHHI — 1,

CTaTTS BKIIOYEHA 0 HAYKOBHX TMEPIOJAMYHUX BUIAHHAX, SKI 1HIEKCYIOThCS B
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HayKoMeTpuuHHMX Oazax Scopus Ta/abo Web of Science — 1, HaykoBi mparii, sKi
3aCBIIUYIOTH ampoOaIliio MaTepiajaiB quceprallii — 6, pekoMeH 1aiii BUpoOHUITBY — 1.

Crpyktrypa Ta o00cAr aucepramii. Marepianu agucepranii BUKIAJACHO Ha
184 ctopiHKax KOMIT' FOTEPHOTO HA0Opy, 3 HUX OCHOBHOTO TeKCTy — 136 CTOpIHKH.
Jucepraiiisi MICTUTh aHOTAIliIO, BCTYI, UIICTh PO3/UTIB, BUCHOBKH, PEKOMEHALi
BUPOOHUIITBY, CIIMCOK BUKOPUCTAHUX JDKEpeN HapaxoBye 278 mocumnanb, 3 HuX 40 —
natuHunero Ta 13 nmomatkiB. Martepian nojaHo B 44 TaOnMIMX Ta 1IIOCTPOBAHO

15 pucyHkamu.
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PO3LTI 1

CTAH IMPOBJIEM TA HEPCIIEKTUBH BUPOBHUIITBA KYJIbTYPU
KYKYPY/3H1 B YKPAIHI TA CBITI (ornsn HayKoBoi JTiTepaTypH)

3epHOBa raixy3b BU3HA4a€ OOCSTH, MPOIMO3UIIT Ta BapTICTh OCHOBHMX BH/IIB
IPOJOBOJIBCTBA JJIS1 HACENIEHHS KpaiHU, (OpPMY€E ICTOTHY YacTKy BAJIOTHUX JOXOIB
nepxasu [1, 2].

30UTbIIIEHHS BAJIOBUX 300piB 36PHOBUX 3YMOBJICHO 3pOCTaHHSIM yPOXKAWHOCTI Ta
3MIHOIO CTPYKTYpU MOCIBIB KOHKYPEHTOCIIPOMOKHHUX KYJIBTYp, SIKI KOPHUCTYIOTHCS
CTaOUTHbHUM TMOMUTOM Ha 30BHINIHBOMY PHUHKY. JlizepoM 3a TemmaMu 301IbIICHHS

00CsTiB BUPOOHMIITBA 3aJIMINAETHCS KyKypya3a [3, 4].

11 /Iunamika  CcBiTOBOrO  BHPOOHMITBA  KYKYpyA3Ww Ta i

HaApPOAHOTIoCIoAApCbKE 3HAYCHHA

3a pganumu MiHicTepcTBa ClUIbChKOTO TocmogapctBa Cnomyuenux lllraris
Awmepuku (MCI' CHIA) y mapkerunroBux pokax 2019/2020 (MP) BupoOHHUIITBO
3epHa KyKypy/A3Hu B CBITI JocsrHy0 piBHs 1,113 Mapa ToHH, 3a MOMUTY Ha 1€ 3€pHO
— 1,124 muapn tons, mo Ha 1,75 %, abo maibke Ha 20,03 MIH TOHH, MEHIIE 3a

nornepeHii mokasuuk (puc. 1.1) [5-7].

Junamika BUpOOHUIITBA, MJTH T

1200 1162,38

1127,62 1123,62 1112,85
1100 1078,62
900

2014/2015 2015/2016 2016/2017 2017/2018 2018/2019 2019/2020 2020/2021

B MapKEeTHHTOBUI PIK
Puc. 1.1 Jlunamika cBiTOBOro BUPOOHUITBA KYKYPY/A3H, MJIH T
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Cepen npoBiIHMX BUPOOHHMKIB KYKYpYJZ3U B CBITI YKpaiHa 3aliMae JOCTOWHE
Mmicie 3 pesyiabratoM 3,22 %, abo 35,89 MIH TOHH, OJHAK HAWUOUIHIIMMU

BupooHukamu € CIIA (31,08 %), Kuraii (23,43 %) ta bpaswmis (9,17 %) (puc. 1.2).

Bupobuuku, %

Pocig; 1,28
CIIIA; 31,08

IliBaenna
Adpuxka; 1,48 Truii; 16,51

Mexkcuxka; 2,25 \
Tngis: 2,57 §
VYkpaina,; 3,22 V

ApreHTuHa,
4,49
€C; 5,99

Kuraii; 23,43
bpazwmis; 9,17

Puc. 1.2 IlpoBinni BUpoOHUKHN KyKYypya3m y cBiti 'y 2019/2020 MP
Ixepeno: nani MCT CIIIA.

[lopiuHo 3pocTaroyi MOTPeOr HAa MPOAYKTU CHOXKUBAHHS KYKYPY/I3H BILTUHYIU
Ha aKTUBHICTb CBITOBOI TOPTiBJi, OOCST €KCIIOPTHO-IMIIOPTHHUX OMeEpalii sKoi y
2020-2021 pp. cranoBuB — 175,22 MaH T, B TOMy 4HcHIi 3 YKpainu — 32,5 MIH T

(tabm. 1.1).

Tabnuys 1.1
JuHamika cBiTOBOTro ekcnopty Kykypya3u 'y 2016/2021 MP, miiH TOHH

Ne

) Kpaina |2020/2021*| 2019/2020 | 2018/2019 | 2017/2018 | 2016/2017
n/m

1 2 3 4 5 6 7

1 |CIOA 58 47 49,21 63,67 55,62

2 | bpasunis 39 35 38,77 25,12 19,79

3 | Aprentuna 34 38,5 32,88 24,2 22,95

4 | Ykpaina 32,5 30,5 30,32 18,04 21,33

5 | Pocis 3,9 4,2 2,77 5,53 5,99




25

Ilpooosorc. maon. 1.1

1 2 3 4 5 6 7

6 | CepOis 2,92 2,8 2,84 0,82 2,41

7 1€C 2,7 4,8 3,63 1,75 2,19

8 | [Naparsaii 2,5 2,3 2,56 1,48 1,76
[TiBnenna

9 | Appuxka 5,3 2,5 1,18 2,36 1,82

10 | bipma 1,8 2,15 1,5 1,4 1,5

Jxepeno: nani MCI™ CIITA

Y wmapkerunropomy 2019/2020 pp. mepiie Miciie cepell CBITOBUX 3aiMaiiu
CIHIA (25,82 %), npyre — bpazunis (21,87), tpere — Aprentuna (18,98), yerBepTe —
Vxpaina (17,41 %), na xpainu €C npunamae 11,43 % (puc. 1.3). [IporHo3oBanmii
BanoBuit 30ip y 2020-2021 pp. cranoBuTtHME MoHas 1,162 Miapa TOHH, a €KCHOPT —

184,97 MIH TOHH.

Excnoprepu, %

1ami; 11,43
Pocis; 2,4
\ CIIIA; 25,82
Vkpaina; 17,41
ApreHTuHa;
bpazunis; 18,98
21,87

Puc.1.3 IpoBinHi cBiTOBI ekcnopTepn kykypyn3u 'y 2019/2020 MP
Jlxepeno: nani MCIT CILIA.

3a OCTaHHE JeCATUPIYYS CHOCTEpPITa€ThCS 3HAYHE PO3UIMPEHHS apeainy
BUPOIIyBaHHs KyKypya3u B Ykpaini [8-10]. CratuctuuHi nani HaBeneHi B Tadmn. 1.2
MiATBEPKYIOTh, 110 MOpiBHAHO 3 2010 p. (2642 THc. ta) y 2019 p. mmoma mnociBy

KYKYypy/ZI34 Ha 3¢pHO B YKpaini cranoBmia — 4948 tuc. ra, abo 3pocna 'y 1,87 pasm.
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Tabnuys 1.2
IL1ommi mociBy KyKypy/a3u Ha 3epHO no odsaactsx Ykpainu (2010, 2019 pp.), Tuc. ra
Pix
Ob6unactb

2010 2019
ABtoHomHa Pecry6ika Kpum 5 -
Binauinska 194 419
Bonunceka 11 31
JIHIIpomeTpoBChKa 229 314
JloHenpka - 60
XKuromupcrka 82 220
3akapnaTcbka - 51
3anopi3zbka 39 33
IBaHO-®paHKiBCHKA 33 46
KwuiBceka 187 333
KipoBorpasaceka 191 384
JIyranceka 56 61
JIbBiBCBHKA 29 55
MukosnaiBcbka 59 115
Onecbka 100 147
[TonraBchka 384 660
PiBHeHCHKA 17 86
Cymcbka 147 409
TepHominbcbka 78 100
XapKiBChKa 182 274
XepcoHChKa 23 44
XMeNbHUIIbKA 113 196
Yepkacbka 205 403
YepHiBerpka 63 57
YepHiriBchka 215 449
ITo Ykpaini 2642 4948
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VY o06nacTax 3axiTHOTO PErioHy IUIOoIIAa MOCiBYy 30uUIbIMiacs B 2 pasud 3
281 tuc. ra (2010 p.) mo 565 Tuc. ra (2019 p.), 30kpema: Bonuuceka 11,0 Tuc. ra
(2010 p.) > 31,0 tuc. ra (2019 p.); 3akapnarceka — 0 > 51; IBano-dpankiBcbka — 33 >
46; JIsBiBcbka — 29 >55; PiBHeHcbka — 17 > 86; Tepnominbchka — 78 > 100;

XMenpHUIBKA — 113 > 196 THC. Ta (puc. 1.4).

200 -
150 78 113 g6 100
100 33 29 5y 51 46%°
0
2010 p. 2019 p.
O BonuHCHKA B 3akaprarchbka O IBano-®pankiBchka O JIpBiBChKa
B PiBHEHCBKA O TepHoninbcbka B XMenpHUIbKA

Puc. 1.4 Ilnomi mociBy KyKypya3u Ha 3epHO 10 00/1aCTAX 3aXiIHOI0 PEerioHy

(2010/2019 pp.), THC. TA

AHan3yloud OTPUMaHy BpOXKAWUHICTh KYKYypyA3d Ha 3€pHO MO 00JaCTAX
VYkpainu 3a 2010-2018 pp. mu 6auumMo, 110 JaHWUW MOKA3HUK OyB HECTAOUIHHHM 1
BapiloBaB K 3a pokamMu Tak 1 oOmactamu (Tabn. 1.3). V 2010 p. HaiiHmKYMiA
noka3Huk 1,74 t1/ra 3adikcoBanuii B JIyrancekiit o6macTi, a HaliBunuii — 8,04 1/ra B
aBTOHOMHIH pecry6uini Kpum. Cepennst ypokailHICTh 3€pHA KYKYPYy/A3u MO YKpaiHi

cranoBwia 4,51 T1/ra.

Tabnuys 1.3
YpoxaiiHicTh KYKypy/34 Ha 3epHO 1o o0JacTax Ykpainu (2010-2018 pp.), t/ra
Pix
O6nacTh
2010 2013 2015 2017 2018
2 3 4 5 6
ABtonomHa Pecrry6iika Kpum 8,04 8,92 - - -
Binnumpka 6,50 8,07 4,93 7,18 9,90
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IIpooosoic. mabn. 1.3

1 2 3 4 5 6
BonuHcbka 6,08 7,11 6,28 7,83 10,43
JIHimponeTpoBCchka 3,04 4.08 3,76 3,21 4,30
JloHenbka 2,14 3,76 3,13 2,86 2,94
Kuromupcrka 6,23 7,85 4,86 7,28 9,10
3akapnaTcbKa 4,53 4,49 4,24 5,42 5,31
3amopi3zpka 3,11 3,28 3,45 3,19 3,46
IBano-®dpankiBChKa 477 6,64 5,73 6,56 7,56
Kuiscbka 5,41 7,45 6,19 6,02 9,72
KipoBorpaaceka 4,75 5,53 5,25 3,97 6,08
JIyranceka 1,74 3,29 2,65 2,22 3,46
JIbBIBCBHKA 521 6,42 6,15 6,77 8,92
MukoJaiBCcbKa 4,32 517 3,20 3,08 5,04
Opnecpka 4,10 4,75 2,83 3,33 4,97
[TonraBchka 4,38 6,89 7,30 5,04 8,22
PiBHEeHCBKA 4,88 8,15 7,48 6,76 8,49
CymMchka 3,49 7,59 7,66 1,47 8,90
TepHoMiTBCHKA 5,27 7,55 6,35 7,90 9,35
XapkiBcbka 2,60 5,03 541 3,45 5,63
XepcoHChKa 5,29 6,31 5,70 6,62 7,10
XMeIbHUIIbKA 5,95 7,26 6,02 7,99 10,1
UYepkacbka 5,72 7,84 7,11 5,49 9,24
UYepHiBenpka 5,23 6,08 477 519 6,10
YepHiriBcbka 3,97 6,38 6,90 7,53 9,40
ITo Vkpaini 4,51 6,41 571 551 7,84

VY 3B’43Ky 3 BOPOBAKEHHSM y BUPOOHMIITBO OUIbII MPOIYKTUBHUX T1OPHUIIB,
3MIHOIO TOTOAHUX YMOB, OOYMOBJICHHMX MiJBUIICHHAM TEMIIEPATYpHOIO PEXHUMY Ta

Nepexo0M Ha OUTBII IHTEHCHBHI TEXHOJIOT1T BUPOIITYBaHHS 3€pHOBA MPOIYKTUBHICTD
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KyKypya3u 3pocia. Y 2018 p. ypokaiiHicTh BapitoBaia Bijx 2,94 1/ra B JloHenbkii
obmacti g0 10,43 T1/ra — B BonmHChKil. BuCOKOI0 BpOXaHHICTIO KYKYpPYI3H
XapakTepu3yBadu 00JIACTI 3aXiTHOTO PETioHy, 30KpeMa: 3akapmarcbka — 5,31 T/ra;
IBano-®pankiBcbka — 7,56; PiBHeHchka — 8,49; JIbBiBCcbKka — 8,92; JKutomMupcbka —
9,10; Tepnominbebka — 9,35; Xmenbpauipka — 10,1 T/ra, 32 cepeTHHOTO MOKA3HUKA —

7,84 1/ra (puc. 1.5).

O BoauHCcbKa
15 (10,43
01 8,928,499’35 10,1 B )KutomupchKa
10 - 5.317,56 O 3akapnarcbka
O IBano-®dpanKiBCchKa
5 ¢ | B JIpBiBCHKA
O PiBHEHCBKA
0

B TepHOMiIbChKA

BpoxaitHicTs 3epHa, T/ra
O XMenbHUIIbKA

Puc. 1.5 YpoxkalHICTh KyKypy/A3H HA 3¢PHO 0 00JIaCTAX 3aXiJHOT0 periony

(2010-2018 pp.), 1/ra

30UTBIIMIIOCH 1 BUPOOHMIITBO 3€pHA KyKypya3u B Ykpaini 3 11953,0 tuc. T — y
2010 p. mo 35801,1 tuc. T —y 2018 p. Y 0obmacTsaX 3axiAHOTO PErioHy BaJIOBi 300pH
craHoBwiM: XMenbHuilbka — 2101,6 tuc. 1; XKuromupcorka — 1504,7; TepHoninbchka
— 1005,5; PiBaencebka — 475,9; JIsBiBchka — 358,2; IBano-®pankiBcrka — 327,3;
Bonunceka — 288,5; 3akapnarceka — 272,1 tuc. T (Tabdmn. 1.4).

VY cknani 3epHoBoro kinuHy Ykpainu B 2018 p. kykypynza 3aitmana 16,5 %, B
manomy Ilomicci 1i uactka cranoBuna 8-10 %, Jlicoctemy — 12-15 9%,
[Mepeaxapnarti — 5-12 %, 3akapnarti — 5-48 % [11-14].

XiIMIYHHUM CKJIAJ] CYyXOro 3epHa KYKYpyA3U CTAaHOBUTH: Olka — 9—12 %, xupy —
4-6 %, 0e3a30TUCTUX EKCTPAaKTUBHUX pedoBUH 65-70%. Sk  wiHHMIHA
KOHIICHTPOBAaHUN KOPM JUIS BCIX ClIbCHKOTOCIIOJAPCHKUX TBapWUH 1 NTHINl OJUH
Kitorpam Bianosigae 1,34 KOpMOBHX OJWHHUIL 1 MICTUTH 70 T TepeTpaBHOIO

nporeiny. 3i6pana 100 xr B a3y MOIOYHO-BOCKOBOI CTHIJIOCTI 3€Ji€HAa Maca
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100 kr cyxux creben — 37 KOpPMOBHUX

OJIMHUIIb Y AKHX MICTUTBCS 1,5 Kr mieperpaBHOro mporeiny [15-17].

Tabnuys 1.4
BupoOHMITBO KYKYPY/A3H Ha 3epHo o Ykpaini (2010-2018 pp.), Tuc. T
Pik
O6rnacTh

2010 2013 2015 2017 2018
ABtoHomHa Pecniybmika Kpum 40,4 87,6 - - -
Binauipka 1231,1 | 2785,7 | 1476,9 | 25545 | 37514
Bommuceka 62,0 174,8 119,8 161,1 288.,5
JlHinmponeTpoBchka 667,1 1315,5 1115,8 1029,5 1329,7
JloHe1bKa 163,4 358,3 203,6 210,3 178,5
’Kutomupcrka 499,1 1567,1 701,1 1088,1 1504,7
3akapnaTchbka 175,1 187,8 193,9 2743 272,1
3anopizpka 112,3 174,2 137,8 136,5 127,7
IBano-dpankiBChKa 143,3 348,6 221,3 291,9 327,3
KwuiBcbka 993,1 2172,4 | 1466,8 | 1597,1 | 2828,9
KipoBorpasaceka 863,2 2153,3 | 1702,8 | 1568,3 | 2268,7
Jlyrancbka 73,3 345,5 206,4 181,4 226,5
JIbBiBCBHKA 139,1 393,1 244,1 271,0 358,2
MukosaiBcbKa 226.,6 733,5 428.,4 378.,8 571,4
Onecbka 410,4 806,3 457,0 512,5 7177
[TontaBchka 1654,2 | 4081,3 | 3636,1 | 2897,7 | 4927,6
PiBHEHCBKA 76,5 514,7 365,9 410,1 475,9
CyMchbKka 476,6 2412,4 | 2336,7 | 2387,9 | 32734
TepHOMIbChKA 392,7 1206,4 752,9 861,1 1005,5
XapkiBcbka 406,2 1604,8 | 1427,9 950,9 1432,5
XepcoHChKa 115,4 375,8 200,2 298,1 293,0
XMebHULIbKA 660,4 1825,2 | 1120,6 | 1516,1 | 2101,6
UYepkacbka 1234,7 | 2662,7 | 2106,2 | 1916,1 | 3363,2
UepniBerpka 329,0 407,1 244 4 312,4 330,5
YepHiricoka 807,8 2255,5 | 2461,0 | 2863,1 | 3846,6
ITo Ykpaini 11953,0 | 30949,6 | 23327,6 | 24668,8 | 35801,1



https://uk.wikipedia.org/wiki/%D0%97%D0%BC%D1%96%D0%BD%D0%B0_%D0%BA%D0%BB%D1%96%D0%BC%D0%B0%D1%82%D1%83_%D1%82%D0%B0_%D1%81%D1%96%D0%BB%D1%8C%D1%81%D1%8C%D0%BA%D0%B5_%D0%B3%D0%BE%D1%81%D0%BF%D0%BE%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%BE#cite_note-1
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1.2 3aBnaHHs Ta TOCATHEHHS CY4YacHOI ceieKIlii KyKypya3u

301IbIICHHA BAJOBUX 300piB  KYKYpyA3d MOXJIHMBE 3a paxyHOK OLIbII
e¢(EeKTUBHOTO BUKOPUCTAHHS TEHETUYHHUX MOXKJIMBOCTEH HOBUX TIOpHUAIB, TOMY
NpaBWIBHUHN 1X 100Ip, /IS BIAMOBIAHUX IPYHTOBO-KIIMATUYHUX YMOB € Ba)KJIMBUM
YUHHUKOM B OTPHUMAaHHI BHCOKHX 1 CTaOUTbHUX ypoxkaiB. Jluiie 3a KOMILJIEKCHOTO
M1JIX0/y, TOYMHAIOYU B1J] 3a0€3MeYeHHS sIKICHUM BHCOKOIIPOIYKTUBHUM MaTepiajoM
JI0 PaIioHAJIBLHOTO PO3MIMICHHS KYKYPY/I3U y CIBO3MIHAX, 3aCTOCYBaHHI IHTCHCUBHUX
€KOJIOTIYHO Oe3MEeUHUX TEXHOJOTIH, sKi 0a3yIOThCSl HA ONTHUMI3allli YMOB KUBJICHHS
MOYKHA TOCATHYTH Oa)kaHoro pe3yibTary [18-20].

CporomHi B CBITOBOMY 3eMJIEpOOCTBI M B VYKpaiHi IepeBaxaroThb IOCIBU
riOpuaiB  KyKypylI3W, $KI 3a BpOKAWHICTIO 3€pHAa ¥ 3€JIEHOI Macu 3HA4YyHO
NEPEBUILYIOTh COPTH, IO TOB’S3aHE 3 SIBUIIEM TETEPO3UCY SIKUN TPOSBISETHCS Y
BUCOKIH KUTTE3ATHOCTI TIOPUIHUX POCIIMH TEPIIOTo MOKoIiHHS [21-23].

B yMoBax 3MIHHHUX METCOPOJIOTIYHMX YHHHHUKIB, Ha OIJHUX 3a MOXUBHUM
CKJIaZIOM I'PYHTaX TOCIOJAPCTBAM PEKOMEHJOBAHO BUPOUIYBATH CHEKTP TiOpHIIIB 3
pPI3HMM THUIIOM peakilii, B TOMY 4YHCJII IHTEHCUBHOTO THUITy — JUIsI OTPUMAHHS
MaKCHMaJbHUX YPOXaiB Ha BUCOKOMY arpoQoHi; CepeHbO MIACTUYHUX, 3 ITUPOKUM
aJanTUBHUM TMOTEHLIAJIOM — I OTPUMAHHS BIJHOCHO CTAOUIbHUX YpPO’KaiB Ha
MOJISIX 3 HECTAOLTEHUM arpo(OHOM 1 TUTACTUYHUX — JIJIs1 TAPAHTOBAHOTO BpOXKato [24—
26].

BrnacTtuBicTh BHCOKOQMANTUBHUX T'E€HOTHIIB TMOJSTa€ B 3JaTHOCTI [0
€KOHOMHOTO Ta €()EeKTHBHOTO BUKOPHUCTAHHS UYMHHUKIB cepefoBuina. OCKUIbKH B
yMOBax OJHOrO TOCIOJApCTBA TMOJS BIAPI3HAIOTHCS 32 POIIOYICTIO IPYHTIB,
NOTEepPETHUKaMH, BOJIOT03a0€3MEUEHICTIO, TOMY BHPOINYBaHi TiOpUAM TMOBHUHHI
BIJIPI3HATHCS 32 CKOPOCTUTIIICTIO, TUTIOM 3€pHA, TYCTOTOI CTOSIHHS, UyTJIMBICTIO JO
T0OpHB, CTIHKICTIO 10 ypasKeHHs 30y HuKaMu XBopoO Tomro [27-30].

HaBith y 30Hax, Je MOXHa BHUpOIIyBaTH TeHOTHUNH 3 BHCOKUM DAO,
PEKOMEHIyeThCsl 0OUpaTH il CIBOM TiOpUIU 3 PI3HUMHU CTPOKAaMHM JI03pIBAHHS, 1110

3MEHIIY€ PU3UKH HEA000pPY BaJIOBOTO BPOXKAK0, CIPUUYUHEHOTO JI1€10 HECTIPUSITIIMBUX
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MOTOJTHUX YWHHHKIB, Ja€ MOXJIMBICTh ONTHMI3yBaTH CTPOKU CiBOM Ta 30MpaHHA
KyJabTypu. s 30oHu Creny NpIOPUTETHUMHU € TPYNH CTUIJIOCTI: PaHHbOCTHUIIIA,
CepeIHbOPaHHS 1 CepeIHbOCTUIIIA, /I JlicocTey — paHHBOCTUIIIA 1 CEPEAHbOPAHHS,
s [Tomices — pannbocturia [31-35].

JloOip T1iOpuaiB KyKypya3u OOYMOBJICHHH CyMOIO OI1OJIOTIYHO aKTHBHUX
TeMIepaTtyp NOTPIOHMX s 3a0e3MedeHHs J03piBaHHA HaciHHA. BimmoBimHo [0
kiacudikali opranizaiii 3 MUTaHb MPOJOBOJIBCTBA Ta CLIILCHKOTO TOCIIOAAPCTBA MPH
OOH (Food and Agricultural Organization), a6o ckopoueHo FAO (DPAO) Bci
riopuau Kykypya3u Oyiau TOAUICHI Ha JIeB’ATh OCHOBHHX TPyH, a 3a OCHOBY
cuctematuku Oyiu B3a1i mudpu Big 100 1o 999. 3a nokaznukamu GAO po3pi3HsL0 6
rpyn cturnocti: 100-149 — nyxe paHHbOCTHTII T10pUaAM (HEOOXiTHA CyMa aKTUBHUX
temriepatyp — 2100 ° C, cyma edpextuBHux temrepatyp 850-900 °C, 12—-14 nuctkis,
Beretamiianid nepiox — 80-90 ni6); 150-199 — pannpocTHrII TiOpHUIU (HE0OXiTHA
cyma akTuBHUX Temneparyp — 2200 °C, cyma epexktuBHux temneparyp 900—-1000 °C,
y KyabTypu 12—14 nuctkiB, Beretamiinuii mepionm — 90-100 ni6); 200-299 —
cepelHbopaHH1 riopuan (HeoOXigHa cyma akTUBHUX Temmeparyp — 2400 °C, cyma
edextuBHux Temneparyp 1100 °C, y kynbrypu 14—16 nucTkiB, BereTariiiHui mnepion
— 100-115 nmi6); 300-399 — cepeanbocTUrii TiOpUAM (HEOOXigHA CymMa aKTUBHHUX
temnepatyp — 2600 °C, cyma edextuBHux temnepatyp 1150 °C, y kynbrypu 17—
18 nmucTkiB, Bereraniiaui nepiog — 115-120 116); 400499 — cepennpomnizHi ridpuau
(HeoOximHa cyMma akTuBHUX TemriiepaTyp — 2800 °C, cyma epeKTUBHUX TeMIepaTyp
1200 °C, y xynbtypu 19-20 nuctkiB, Beretamiiinuit nepioa — 120-130 x16); 500-599
— MI3HBOCTUTII Ti0puan (HeoOxigHa cyma akTuBHHX Temneparyp — 2900-3000 °C,
cyma edexktuBHux Ttemmnepatyp 1250-1300 °C, y kynbrypu 21-23 nuctka,
Bererariitauii mepiogq — 135-140 ni6); monax 600 — myke Mi3HBOCTUTIII TIOpUAM
(HeoOximHa cyma akTuBHMX Temmeparyp — Big 3000 °C, cyma edeKTUBHUX
temnepatyp Oounbme 1350 °C, y kyiabpTypu OinbIine Hixk 23 nuctka) [36-38].

Jlnst Ykpainm, CHiBBIIHOIIEHHS BiAHOCHOI 3puiocti g0 uuciaa DPAO Oyne
Burisigatu npuoauszno tak: ®AO 100 — 70 x16; GAO 150 — 75; ®AO 200 — 80;
®AO 250 — 85; ®AO 300 — 90; DAO 350 — 95; ®AO 400 — 100; PAO 450 — 105;
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DAO 500 — 110; DAO 550 — 115 ni6. Yum Huxue yncio DAO, TUM paHHBLOCTUTIIUMA
riOpu 1 TUM MIBUIIE BiH BiJIJIa€ BOJIOTY, IO OCOOJHUBO BaXKJIMBO IPHU BUPOITYyBaHHI
Ha 3€pHO. 3 IHIIOrO0 OOKY, T€HETHYHO 3aKJIaJeHUN MOTEHI[al MPOAYKTHBHOCTI Y
O1MBIN Mi3HIX TIOpUIIB 3aBXKIW BUIIUN, HDK Y PAaHHBOCTHUIJIMX, & TOMY T1OpUAM 3
BUCOKMM TokazHUKoM DPAQO Oinbiie yposkaiiHi. PekomeHmoBaHI CITiBBIIHOIICHHS
riOpuaiB  KyKypyA3d pI3HHX TPYyN CTUTIOCTI (PaHHBOCTHUIJI, CEpEeAHbOPAHHI,
CEepPEeAHBOCTHUTII, CEPEAHBOMI3HI) sl 30H BUpolnyBaHHs: [liBHiyauit Cren — 25 : 30 :
30 : 15; ITiBnennwmii Cren — 30 : 25 : 25 : 20; Jlicocten — 35 : 55 : 10; ITomiccsa — 70 :
30 [39, 40].

Bumorun BupoOHuiTBa 110 TiOpUAIB KYKYpyA3U BHU3HAYAIOTHCS IPYHTOBO-
KIIMaTHYHAMHA, W  arpOTEXHIYHMMH  yMOBaMH  BUPOIIYBaHHS, HAMPSIMOM
BUKOPHCTAHHS 1 3BOJSTHCS JI0 OCHOBHUX TPYIL: CTIMKICTh J0 HECHPUSITIUBUX YMOB
CEpe/IoBUINA; BHCOKA 1 CTaOUIbHA BpPOXKAWHICTH 33 POKAMH; BHCOKa €KOJIOT1YHA
IJIACTUYHICTh; TPUBAJIA 1 KOMIUIEKCHA CTIHKICTh JI0 XBOpOO 1 IIKIJIHUKIB;
NPUIATHICTH 10 IHTEHCHMBHOT TEXHOJIOTIT; BUCOKa SIKICTh poayKiii [41-47].

CporoaHi CeleKiiiiHl AOCIPKEHHsI COpsIMOBaHI Ha 1MeHTU(IKAII0 HANOUIBII
MEPCIEKTUBHUX TeTEPO3UCHUX MOJIEIeH T10pUIiB KyKypya3U, OTPUMaHUX 32 y4acTi
JIHIA PI3HUX FEHETUYHMX IUIa3M, sIKI O XapakTepU3yBaJIUCs BUCOKOIO BPOKaWHICTIO
Ta HU3BKOK 30MPAJIbHOIO BOJIOTICTIO 3€pHA MOPIBHAHO 3 TiOpUAaMHU-CTaHAAPTaMHU,
alanTOBAaHUMH JI0 YMOB BupoIiyBaHHs [48-52].

CyuacHi COpPTOBI peCypcH Ta BUCOKOSIKICHUI HACIHHEBUU MaTepiayl € OJTHUMHU 3
(bakTOpiB MiIBUILIEHHS BPOXKANHOCTI KyKYypyI3U. 32 YMOB PUHKOBOI €KOHOMIKH, KOJI
BHUCOKA BapTICTh €HEPTOPECYPCIB BIUIMBAE HA KIHIIEBUHN pe3yJIbTAaT TOCIOAAPIOBAHHS
iX He MOXKHa 3aMIHMTH I1HIIMMH, OCKUIBKM BIUJIMB Ha BIITBOPECHHS MpOLECY
3epHOBUPOOHUIITBA BaroMui. Jlure 30epexeHHs iX COPTOBUX SKOCTEH 1 BpOKATHUX
BJIACTUBOCTEH B MPOIIECI TOJAIBIION0 PO3MHOKECHHS J1a€ MOKJIUBICTH HAPOCTHTH
JIOCTaTHI 0OCSTW BUPOOHUIITBA HACIHHSA [JI BHYTPILIHIX MOTpeO Ta 30BHIIIHBOTO
punky [53-60].

3a pocmimkenasmu mnposefeHuMu (2018-2020 pp.) B yMoBax MiBICHHO-

3ax1THOT YaCTHUHHU Jlicocremy VYkpainu (bykoBUHCBHKa Jep>KaBHA
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CUIbCHKOTOCIIOAApChKa JOCIHIIHA CTaHLisl [HCTUTYTYy CLIBCBKOIO TOCIOJApCTBA
Kapnarcekoro periony HAAH) 3 54 ribpujnamMu KyKypyJ3W BITUM3HSHOI CEJIEKIIil
(FAO 199-399), pi3HNX HAyKOBO-IOCHITHUX YCTaHOB YKpaiHu OyJI0 BU3HAYCHO, IO
HaWOLIBII ypOoKaWHUMHM B YMOBaX bykoBuHU OyJu TiOpuiu cepeaHbOpPaHHBOI TPYIH
(9,06 T/ra), HaliMeHII MPUCTOCOBAHUMH 0 IUX YMOB — TiOpUIHM CEPETHBOCTHIION
rpymr (8,62 T/ra). Cepenm TiOpuIiB paHHBOCTHIVIOI TPYHH MaKCUMAIBHOO
YpOKaiHICTIO 3€PHA B CEPEIHLOMY 3a TPH poku BHUpisHsuich b Jlamga (9,64 1/ra),
JAH Cunesup, (9,43 1/ra), cepennvopanuboi — JIb Bapra (10,81 1/ra), JIb Xortun
(9,96 1/ra) Kinmancekmii 215 CB (9,61 1/ra). 3'icoBaHo, 1110 paHHBOCTHIIII TIOpUIN
JIH Cunesup 1 JIb Jlaga ta cepennbopanni — Kinmancekuii 215 CB, J1Ib Xortun, J1b
BapTa K0>KHOTO pOKY 1CTOTHO MEPEBHIIYBAINA CTAHAAPTH, 3BAXKAIOUH Ha 1€, B YMOBaX
niBJIeHHO-3axiaHo1 yactuHu Jlicocteny YkpaiHu Ha yBary 3aciyroByIOTb TiOpHAH
came IUX TPYIHU CTUTIOCTI. BayKIMBOIO 03HAKOIO HAJ SIKOIO MPAIIOIOTh CEIEKI[IOHepH
€ CTIMKICTh POCIMH KYKYPYA3U [0 BWJIATAHHS, W10 OCOOJMBO € I[IHHUM IS
BIIPOBAKCHHS T10pUAIB y 30H1 HAAMIpHOTO 3BoJIoKeHHS. 3aruniTHuil S. 1., Mukyssk
I. C., Jlinceka M. 1., Kapn T. {., Kozak I'. B. Bunumnu pobouy komekiito i3 20
caMO3aluJIeHUX JIHIA 3 BHCOKOIO MIIHICTIO KOPEHEBOi CHCTEMH, $KI MOXHa
BUKOPUCTOBYBAaTH JUIsl CUHTE3y HOBUX TIOpUIIB 3 BHCOKOIO CTIHKICTIO [0
MPUKOPEHEBOrO BUJISATAHHA. Y IMX KOMOIHAIIN eKCIepUMEHTAIbHUX T1OpHUAIB JIIHIi
XapaKTepU3yBaINUCs 1CTOTHO BHUIMMHU 3HAYEHHSIMHU CHJIM ONOPY KOPEHEBOi CHCTEMHU
BEePTHKAIBHOMY BHPHBAaHHIO, ICTOTHE TIEPEBHILNEHHS JOCTIKYBAaHOI O3HAKH,
MOPIBHSHO 13 CTaHAApPTaMH SKUX cTaHOBMIJIO Big 35,6 % mo 277,0 %, a y BHAUICHUX
Kpanux riopumiB — Big 7,3 % no 33,3 %. 3Ha4eHHS CUJIM OTIOPY KOPEHEBOI CUCTEMH
BEPTUKAJIbBHOMY BHUPUBAHHIO y  BUIUICHUX  EKCIIEPUMEHTAIbHUX Ti0puaax
konmBanucs Bix 372,0 no 462,0 xr, a y caMO3anuIeHUX JiHiH, SKi1 € y popMylax ux
riopunaiB, — Big 249,7 nmo 316,7 xr. CrBopeHi Ha Il OCHOBI TiOpuau OyIyTh
XapaKTEepPU3yBaTUCS IIJIBUILEHOIO CTIMKICTIO 0 Jy’K€ TMOUIMPEHOro Ha byKoBHHI
KapaHTHHHOTO IIKIIHUKA — 3aX1JIHOTO KYKypyI3ssHOro kopeHeBoro xyka (Diabrotica

virgifera virgifera Le Conte) [61].
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OTxe, CeNEKIIHI JOCHIKeHHST BYEHUX CIPSIMOBaHI Ha IMOKpaIIEHHS
MOPGOJIOTIYHUX O3HAK 1 MMJABUIIEHHS TOCMOJAPCHKUX 1 SKICHUX ITOKa3HUKIB
KYKYpPYyZI3U 3 METOI0 CTBOPCHHS BHICOKOBPOXAWHUX Ta aJaNTUBHUX KOMEPIIHHUX

riOpuiB, SIKi ChOTOIHI TOTPEOY€E BUPOOHHUIITBO.

1.3 Poab makpo- i MikpomoOpuB y ¢i3iosioriuHux mnpomecax pocty W

PO3BUTKY POCJIUH KYKYPYI3H

OnuH 13 HaWBKIUBIMUX (PAKTOPIB, 10 BIUIMBAE HA PICT 1 PO3BUTOK POCIWH
KYKYpylI3u — MiHEpaJibHEe KUBJEHHS pociuH. Pa3om 13 (oTocMHTE30M BOHO
CTAaHOBUTH €JMHUN TPOIleC OOMIHY PEYOBHMH MDK POCIMHOI 1 CEpPEIOBUIIECM.
BpaxoByroun CKJIaJHICTh IOTO TMPOILECY 1 YacTl BHIAJKH OJIEpKaHHS HAJITO
HU3BKOTO BpOXaro, WOTO CYTHICTh 3BOJUTHCA JIO CBOEYACHOTO W TIPABUIHLHOTO
3a0e3MMeYCHHS POCIIMH HEOOX1THUMU eIeMeHTaMu [62—66].

Kykypynza — ay»e BUMOIIMBA J0 POAOYOCTI IPYHTIB KyJbTypa. OnTrUMaibHa
peakilisi IpPyHTOBOTO PO3YMHY JUIs HEl € B Mexax pH 6—7, morano pocte Ha KUCIHUX
rpyHtax. Ha ¢opmyBanus 1 T 3epHa 3 BIAMOBIAHOIO KUIBKICTIO JINCTOCTEOIOBOT Macu
Pi3HI 32 CKOPOCTHUIJICTIO TIOpUIU KYyKYPYI3H CIOXXHBAIOTh 13 IPYHTY Ta JOOPHUB Y
cepenaboMy 20-25 xr azory, 10-14 — docdopy, 25-35 — kamito, 610 — marsiro i
KaubIlito, 3—4 kr — cipku; 11 r — 6opy, 14 — mimi, 110 — mapranito, 0,9 — monibeny,
85 — imuaky Ta 200 r — 3aimiza [67-72].

3aJie’)KHO BiJI TPYHTOBO-KJIIMATHYHOI 30HM BUPOIIYBAaHHSA KYKYypYI3U Ta THITY
IPYHTY PEKOMEHJOBaHI HOPMH BHECEHHS MIHEPAJIbHUX TOOPUB 3MIHIOIOTHCS: Y
Creny Ha 3BHYaWHUX Ta MiBAeHHMX dYopHo3emax — Nego goPeoKsoss: JlicocTeny Ha
MOTYXKHUX 1 omig3oieHux 4opHozemax — NgogoPso90Keo, cipux Ta TeMHO-CIpUX
micoBux rpyHTax — Ngo-120Ps0-90Kso-90; ¥ [lomicci Ha AEpHOBO-MIA30IUCTUX Ta CIpUX
JIICOBUX — N60_150P60_90K60_90 [73—76]

[Tix opanky BHOCATH 110 80 % docdopy Ta kamito 1 He Oinbie Hixk 20 % a30THUX
noOpUB, pEIITYy — HaBECHI B NEPEANOCIBHY KyJIbTHBAI0, BUKOPHUCTOBYIOUH B

OJIHAKOBHX KUTBKOCTSIX aMiauHy cemiTpy i kapoamiz [77—79].
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I3 301/1bIIIEHHSM 3€pHOBOI MPOAYKTUBHOCTI KYKYpY/J3H ciiBBigHOIICHHS N : P :
K 3pocrae. Skmnio 3a Bpoxkaitnocti 5,0 T/ra BoHo ctaHoButh 1,0 : 0,4 : 0,7, To 3a
8,0 1/ra 30umpmyerbes a0 1,0 : 0,34 : 1,2 [80].

Jo da3u 8 muctkie (BBCH 18) pocianHu KyKypya3u MOTJIMHAIOTH HE3HAUHY
YacTHHY MOTPIOHHX €JeMEHTIB >kuBiieHHS: 2 % — a3zotry, 1 — docdopy Ta 4 % —
Kaito. MakcuMarnbHa KIUTBKICTh MOKMBHHX PEUOBHMH Oyl 3aCBO€HA Yy TMEPioN BiA
BukuganHs Bojoti (BBCH 51) no tprox-uotupbox TuxHIB micias 1BitiHHsS (BBCH
70-71). A3oTHi 10OpuBa MICTATh pi3Hi (hOpMU a30Ty: HiTpaTHA, AMOHIHA Ta aMiJHa.
KopeneBa cuctema pociuH 374aTHa NOTJIMHATHU JIMILIE HITPATHY Ta aMOHIWHY (OpMH.
[Tpore amoHiiiHa (opma a30Ty Kpalle NOTIMHAETHCS POCIMHAMU Ha JIyKHHX
IpyHTaX, TOJ1 SIK HiTpaTHa (opma JIIMIIEe 3aCBOIOETHCI HA KUCITUX TPYHTaX, IO CIif
BpaxyBaTH npu BUOOP1 100puB. AMigHa hopma B3araji He MOTIUHAETHCS KOPEHEBOIO
CUCTEMOIO 1 MOTpeOye NMEPETBOPEHHS B I'PYHTI (HiTpU(ikawii) 10 HITpaTHOI (HOpMH,
abu cTaTH IOCTYITHOIO ISl POCIHIMH, IO J1a€ TIEBHUM 3amac 4acy — BiITE€pMiHyBaHHS
BUKOPHUCTAaHHA. TOoMy, BUKOPHCTAaHHS HITpaTHOi, a0 aMOHIHHOI (OpMH a30THHUX
n00pUB Ha MOYATKOBHMX €Tanax pO3BUTKY KYKYpYyA3U € HeIOUUIbHUM. EdexTuBHile
MOEIHAHHS HITPATHOTO, 200 amoHiitHOTro a30Ty 15-20 % 3 amigaum azorom 80—85 %
BiJI 3arayibHOi moTpeou [81].

JlocnikeHHsT BUEHMX BKa3ylOTh, 10 B MOXXKHUBHOMY OallaHCI KYKYpYI3H 3a
HECTayl OJIHOTO 3 €JIEMEHTIB YIMOBUIBHIOIOTHCA TEMIM POCTY W PO3BUTKY POCIHH,
dbopMyBaHHS JIMCTKIB, IBITIHHS BOJIOTI, 3alWJICHHS Ta 3HUXKYEThCA TEHEpaTHUBHA
3IaTHICTh. A30T 1 KaJiil POCIMHH CHOXKMBAIOTh MEPEBAXHO 10 (ha3u BUKUIAHHS
BOJIOTI, a ¢ochop aKTUBHIIIE 3aCBOIOETHCA i1 Yac MPOPOCTAHHS HACIHHS, B MEPIOJ
NIOYaTKOBOTO PO3BUTKY Ta ITiJ] YaC HAJMBAHHS 1 J03piBaHHs 3epHa [82—84].

[IpoBigHa PO y KUTTEBOMY ITUKJII KYKYPYA3U HAJIEKUTH a30TY, IKUH BXOJUTH
710 ckiaay OUIKiB, XJI0po(isly, BITAMIHIB 1 THIIMX BaKJIMBUX OpraHIYHUX pedoBHUH. Ha
BHCOKOMY a30THOMY DiBHI JKUBJICHHSI KyKypy/i3a Kpalle MpOsIBJIsiE CBOI MOTEHIINAHI
MOXKJIMBOCTI, a 3a HEJOCTAaTHHOTO — CIHOBUIBHIOETHCA PICT POCIUH, yYTBOPCHHS

XJIOpO( Ty, 3HUKYETCS IHTCHCUBHICTH POTOCHHTE3Y 1 OiTKoBOTO 00MiHy [85-88].
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[1in BrUIMBOM TPHUBAJIOr0 BHECEHHSI a30THUX JOOPUB MPOXOAUTH iX BIUIMB Ha
KHCJIOTHICTh IPYHTY Ta MIKpOO10JIOT1YHI MPOLIECH, IO CIpUsie 3a0€3MEUCHHIO IPYHTY
pyxomumu (opmMamMu aMOHIMHOTO a30Ty Ta docopy K Kamilo Ha MO BKa3ylOTh
nociimkents BueHuX bponnikooi JI. [89] ta Jlorinosoi 1. [90, 91].

Jl5is oTpUMaHHS BpOKaHOCTI 3e€pHA KyKypya3u 5,20-5,35 1/ra B ymoBax Cremy
Yxpainun Matkesuu B. T., Koposina M. O., Konomiens JI. B. Ta iH. pekomMeHayI0Th
HOpMY Nao— leo [92]

B ymoBax miBaHs VYkpainu, 3a ganumu KortenmpHukoBa JI., TOCTOBipHOMY
MIJBUIICHHIO BpokaitHOCTI Ha 19,5 % crhpusiio 301IbIICHHS 103U a30THUX JOOpUB
Bi7 Ni12o 10 Nigo [93].

Pan aBTOpIB MEpPEKOHYIOTh MPO €(PEKTUBHICTH JIBOPA30BOI0 MPUKOPEHEBOIO
MIJDKUBIICHHS a30TOM B HOPMI 1O Nys 32 SKOTO 3aJIe’KHO Bij T1OpUAY ypOXKaWHICTh
3epHa 3pocTaia Ha 34,0-35,3 % [94-96].

Kamiii BimuBae Ha OOMIH pEYOBHUH 1 pyX BYIJIEBOJIIB, O€pe ydyacTb B OLIKOBOMY
oOMiHI Ta WiABMILye CTiliKiCTb pPOCIMH g0 TIPUOKOBUX 3aXBOPIOBAaHb. MOro
CIOKUBAHHS POCIIMHAMM 3aKIHYY€EThCS B (pa3y MOJIOYHOI CTUTJIOCTI 3€pHA. 3a MOro
HECTayl CIOBILIBHIOETHCS PO3BUTOK KOPEHEBOI CHUCTEMH, IO 3HMXKYE CTIHKICTBH 0
BUJIsiTaHHA pociivH. CTe0l0 BKOPOUYETHCS, JTUCTKU CTAIOTh JKOBTO-3€JICHUMH TIO
Kpasix, MOTIM >KOBTIIOTh IMOBHICTIO, iX BEPXIBKM 1 Kpai 3aCHXar0Th, K BIJl OIIKY.
Pocnunau yTBOPIOOTH APiOHI KauaH! 3 HEITOBHICTIO BUITOBHEHUM 3epHOM [97-99].

Kamiii peryntoe BOAHMI peXUM , TMIJBUILLY€E MOCYXOCTIUKICTh Ta CTIHKICTH A0
xBopoO 1 mkigHukiB [100]. 3a Hecraui JaHOTO €JIEMEHTY B IPYHTI 3HHIKYETHCS
3aCBOIOBAHICTH a30Ty, Ta MikpoeneMmentiB: Cu, Mn, Zn [101]. HemocraTHiii BmicT
KaJIiF0 MEHIIIC BIIMBAE HA 3HIKCHHS BPOXKAMHOCTI Hixk nedinuT azoty [102].

®ochop HEOOXIMHMI KyKypyA3l MPOTITOM BCHOTO TIEpiogy Bererarii 1
HAJXO/DKEHHS MOr0 B POCITMHM HE MPHUIHHSETHCA 1O TMOBHOI CTUTIIOCTI 3€pHA.
Oco0nuBo roctpa norpeda B HbOMY BIAUYBAETHCA 3 TIEPILIUX €TAMIB POCTY 1 PO3BUTKY
pocnuH. [lig #OTO BIJIMBOM CKOPOYYETHCS TEPIOJ MOSIBU JIUCTKIB, TMPUCKOPIOETHCS
NPOHUKHEHHS KOPEHIB B HIKHI Iapu TPYHTY, II0 Ma€ BAKIMBE 3HAYCHHS TpHU

BUPOIIYBaHHI KYKYpyJI3M B pailloHaXx HEJOCTaTHhOTO 3BOJIOKEHHA. He wmeHm
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BXKJIMBUM TEPIOJIOM KOJIU POCIUHA NMOTpedye pocopy € YTBOPEHHS T'€HEPATUBHUX
opra”iB. 3a Hectaul (ocdopy picT POCIUH TOMITHO 3aTPUMYETHCA, JUCTKU
HaOyBalOTh (h10JETOBO-TIYPITYPHOTO 3a0apBICHHS, 3aTPUMYIOThCS (a3 IBITIHHS 1
J03p1BaHHSA, YTBOPEHI KauyaH! HEMPaBUIbHOT (POPMH 3 BUKPUBJICHUMU PSIaMH 3€PEH.
[ToTpibHO BpaxoByBaTH, HI0 HecTady Qocdopy Ha MOYaTKy BereTallii HE MO>KHA
KOMIICHCYBAaTH BHECEHHSM #oro B Outemn mi3HIA mepioa. Haamipae docdopue
JKUBJICHHS 3aTPUMY€ pOCTOBI IIPOILIECH, aJie TPUCKOPIOE PO3BUTOK POCIHH,
3HIDKYIOUM BpPOKal 3eJIeHOi MacH 1 3epHa. Y MOYATKOBHUM MEpioj POCTy 1 PO3BUTKY
KyKypyZA3a noTpedye TOCTaTHhOI 3a0€3MeUeHOCT] 3aCBOIOBAHUMHU PEYOBUHAMU, TOMY
10 NMPOPOCTKH MAlOTh CIa0Ky KOPEHEBY CHUCTEMY, TOMY BiJ HOTJIMHAaHHA (Qochopy
3aJIeKHTh picT kopeni [103-108].

[Torpeba B eneMeHTax MIHEPATBHOTO >KUBJIEHHS KYKYPYI3HU 3aJIEKUTh BIJ
TPUBAJIOCTI BEreTaIliiHOIO Mepioay Ta (a3u pocTy i po3BUTKY pociuH. Halbiabioro
BOHA € B MEpIOj IHTEHCUBHOTO POCTY KYyJbTYpPU — BiJ BUKWJAHHS BOJOTEU 0
NOYaTKy LBITIHHA. Y Led Nepiof POCIMHU KyKypyA3U CIIOXKHBAIOTh OJIM3bKO
MOJIOBUHU MOKUBHUX €JIEMEHTIB, a 10 (a3l MOJOYHOI CTUIJIOCTI 3epHa — A0 90 %
BiJ 3aranpHOTO BUHOCY [109].

OnTumanbHa 3a0€3MEYEHICTh KYKYpYI3UM Y KpPUTHUYHI (a3u MOXUBHUMU
PEYOBHHAMM € HAJIMHUM JDHKEPETIOM CTIMKOCTI POCIMH 10 XBOPOO Ta HECTIPUATINBUX
dakTopiB 30BHIIIHLOTO cepenoBuia. Ciin BpaxoByBaT, 10 B (a3y 3—5 JNHCTKIB
bopMyIOThCS TE€HEpaTUBHI OpPraHU — KUIBKICTh KauyaHiB Ha POCIHMHI Ta KUIBKICTb
psaiB 3epeH. B 1ieif mepion KyKypy/a3a pocTe Iy>ke MOBUIBHO, a i KOpeHeBa cucTeMa
c1a00pO3BUHEHA, TOMY JIJISi ONTUMAIBHOTO POCTY HEOOXiAHE 3a0e3MeUeHHS TaKUMU
eseMeHTamMu sk (ochop, HuHK, OOp Ta MaHraH B JAOCTaTHIM KuibkocTi. [lepion 7-8
JHUCTKIB KYKYpYJI3H XapaKTEepU3y€e€TbCsS IHTEHCUBHUM POCTOM, TOMY HIJKUBIICHHS B
el nepioj 30UIbIIY€e 03€pHEHICTh KayaHiB 1 MIABUIILYE SKICTh 3epHa. Takox 3poctae
notpeda B MiKpoeJIeMeHTaX, TaKuX sIK IIMHK, MapraHeib, 6op, miab [110].

[Ipu BuUpoOINTyBaHHI BUCOKMX 1 CTaOUIBHUX BPOXKAiB CLIBCHKOTOCIOMAPCHKUX
KkysibTyp mopsia 3 makpoenementamu (N, P, K, S, Mg, Ca) BaxiuBe 3Ha4YCHHS B

JKMBJICHHI POCIIMH BCTAHOBJICHC IIC AJIA YOTHUPHAAIATH, HaiO1IbIIIe 3HAYECHHS MAKOTh
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mricth enemeHTiB — Mo, B, Cu, Mn, Co, Zn B (ix BMICT y pociauHax 1 IpyHTaX JIOCUTh
maymii — 0,01-0,001 % nHa cyxy peuoBuny) [111-115].

Y 80-x pokax MHHYJOTO CTOPIYYs OCHOBHUM JDKEPEJIOM BiJHOBJICHHS
MIKpPOEJIEMEHTIB OyJIM OpraHiuHi J0OpHBa, BHECEHHS SKMX Ha JaHUN dYac IyxKe
CKOPOTHJIOCH Yepe3 3aHeraj] TBAPUHHHUIIbKOI rany3i. ToMy Ha ChOTOMHINIHIA JIEHb
TOCTPO CTOITh MpodiemMa ASPIUTY MIKPOECIEMEHTIB Yy IPYHTI 1 11 BUPIIIEHHS MOJIATAE
B 3aCTOCYBaHHI Mikpoaoopus [116, 117].

3apa3 pUHOK MIKpPOJOOpPHB CTPIMKO PO3BHUBAETHCS W 3a JaHUMU MIKHAPOIHUX
eKCIIEPTIB 3pOCTaHHs cTaHOBUTHME 5,5 % 1mopiuHO. 3aBASKH YUCICHHUM
BEreTalliiHUM 1 TOJIbOBUM JOCIHI/DKCHHSIM BJAOCS JOBECTH BAXKIUBICTH YCIX
MO>KJIMBUX €JIEMEHTIB JKUBJIEHHS 1 3apa3 BUKOPUCTAaHHA MIKpPOJOOPUB BXOJIUTH B
OCHOBHY CHCTeMy ya00peHHs KynsTyp [118, 119].

[pYHT € OCHOBHHM JUKEPEIOM MIKPOEJIEMEHTIB, a iX JOCTYIHICTE IS POCIHHM
BHU3HAYAETHCS HASIBHICTIO pyXxoMux gopM. g Monibneny, mial, KoOajabTy 1 LUHKY
BajioBuil BMICT cTaHoBUTH —10-15 %, mns Gopy — 24 %. Y rpyHTax YKpainu
cepeAHiil BMICT pyxoMoro 0opy kosmBaeTbes B mexax 0,1-2,0 mr/kr, Mmonioaeny —
0,03-0,60, muaky — 0,2-2,0, mapraniro — 25-190 mr/kr rpynty [120-122].

BcraHoBiieHO, 10 POCIAMHHM 3aCBOIOIOTH 3 TPYHTY JIMIIE HE3HAUYHY YAaCTUHY
MIKPOEJIEMEHTIB, Kl 3HAXOAATHCS B PYXOMIN JIEKOJOCTYMHIN (opmi, a HEpyXoMi
BaJIOBl 3aracud MIKPOCJIEMEHTIB MOXYTh OyTH JOCTYIHI IS POCIUH MiCIA
MPOXOJIPKEHHS CKJIAJHUX MIKpOOIOJIOTIYHUX MPOLECIB B IPYHTI 3 YYaCTHO TYMIHOBHUX
KHCIIOT Ta KOPEHEBUX BHUJIJICHb. TOMYy BaJOBUH BMICT MIKPOCJIEMEHTIB HE
BiZJ0Opaxkae peajbHOT KapTHHH 3a0€3MeUYCeHHS POCIUH MiKpoeaeMeHTamu [123].

[Ipu cniBBiZHOIIEHHI NOTPEO MIKPOEIEMEHTIB POCIMHAMHU 3 iX KUIBKICTIO B
IPYHTI, JOBEACHO, IO 3 HUX POCIMHH BUKOPUCTOBYIOTH MeHie 1 %, ciiag Takox
BpPaxOBYBaTH, 110 BHECEHHS MIKPOEJIEMEHTIB y IPYHT y BUIJISIAL iX COJied Majo
edeKTUBHE 1 BeA€ TUIbKM N0 3a0pyJHEHHS Ta 3MEHILIEHHS JOCTYMHOCTI I1HIIMX
eJIEMEHTIB JKuBJIeHHs [124, 125].

JlocnigHUKKY BKa3yloTh Ha OaraTorpaHHy pojib MIKPOEJIEMEHTIB B aKTHBi3allii

JISTTBHOCT1 0araThoX (hepMEHTIB, IMABUIIIEHHI €HEPTii CX0KOCT1 HACIHHS, 3MCHIIICHH1
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3aXBOPIOBAHOCTI POCIIMH OaKTepiaIbHUMU Ta TPUOKOBUMH XBOpOOaMHU, y MiABUIIECHHI
CTIMKOCTI POCJIMH J0 HECTaul BOJIOTM Ta HU3bKUX TemIreparyp. BoHn BIIMBalOTH Ha
CKJaa XJOopo(ily B JIMCTKAX, MOKPAILIYIOTh MPOXOPKEHHS MPOIecy (POTOCHHTE3Y,
301IBIIYIOTh aCUMUIALIMHY TOBepXHIO pociunu [126—-130].

3ayie’)kHO Bim 3a0€3MEYEHOCTI KYKYPYI3W Makpo- Ta MIKpPOeJIeMEHTaMU B
PO3BUTKY POCJIMH BH3HAYAIOTh JIBa BAXKJIMBI eTanu (KpUTHUHI (Pa3u) — TPhOX-I SITH
Ta CEMHU-BOCHMU JHCTKIB. Came 3a HUX B POCIHUH (DOPMYIOTHCS T€HEPATUBHI OpPraHu
K1 BIUTUBAIOTh Ha OPMYBaHHS BPOXKAMHOCTI, 30kpeMa (ochop Mae Ge3nocepeaHiil
BIUIMB HAa YTBOPEHHS KUIBKOCTI KadaHIB Ta 3€pe€H Ha pociuHl. Y 1ed mnepioa
KyKypya3a pocre cnabo, i KopeHeBa cuctema ci1abOpo3BUHyTa W HE MOXKE
NOTJIMHATA TOKMBHI ~ PEYOBMHM 3  BAXKKOJOCTYINHHUX  CIIONYK, TOMY IS
CTUMYJIIOBaHHSI POCTY KOPEHIB BaXXKJIMBO 3a0€3MEUUTH POCIUHHU KYKYpyA3H, OKpIM
croayk ¢ocdopy, me it mapranmem (Mn), muakoM (Zn) Ta 6opom (B) [131-133].

BueHNMHU JOBEEHO, IO 3epPHOBA KyKypy/A3a 4yTIMBa 1O MIKpOEJIEMEHTIB. Ix
3aCTOCYBaHHS B MEPEIOCIBHIMN 00poOIll HACIHHS Ta MO3aKOPEHEBOMY BHECEHHI €
e(pEeKTUBHUM  arpo3axofOM IIOTIOBHEHHs  OIOJIOTIYHHUX  TOTPeOd  KYJbTYpH.
MikpoeneMeHTH 3a0€3MeuyoTh MOXKHUBY 1 3aXHUCT CXOIB JIO 1 MICas iX MOSBU BiA
HECHPUSATIMBUX TOTOJIHUX YMHHMKIB, aKTUBI3YIOTh 1 MIATPUMYIOTh (POTOCUHTE3 1
a3zoT¢ikcaio, N1BUILYIOTh e(EeKTUBHICTb  MaKpoOJ0OpUB, CTBOPIOIOTh
AHTUCTPECOBUM €PEKT Bij 3aCTOCYBaHHS MECTUIUIIB, 30UTBITYIOTh KUIBKICTD 1 SIKICTh
ypokaro. OnTuMalibHe JKUBJICHHS IMiIBUINYE BposkakiHicTh Ha 15-20 % [134, 135].
Cepen 3epHOBHX KyJbTYp, KyKypyld3a Ma€ HaWBHUIIUNA BHUHOC Ta KOEQIIIEHT
3aCBOEHHSI MIKPOCIIEMEHTIB 13 TIPYyHTY. TpaauiiifHO 10 KYyJbTYpy BBa)kaloTh
«IHAMKATOPOM» BMICTY MiKpoeneMeHTiB B TIpyHTI. Kykypyaza dymimBa A0 ix
3aCTOCYyBaHHA, 0COOJMBO IUHKY (Zn), mapradito (Mn), miai (Cu) ta 6opy (B). 3a
HECTaul SIKUX TaJbMY€ETHCS PICT Ta PO3BUTOK POCIHH, 3HIKYETHCS MPOAYKTUBHICTD
KyJabTypu. Llunk (Zn) mnpuiimMae y4acTh y a30THOMY OOMiHI, CHOpPHSIE CHHTE3Y
aMIHOKUCIIOTH TpUNTO(haHy, IKa BUCTYTAE PETYIATOPOM POCTY pociuH. [[MHK Takox
BXOJIUTh 10 (EPMEHTHHX CHCTEM, SKI PETyIIOITh BYTJIEBOAHHMA, >KUPOBHMA,

dbochopumii 0OMiHU Ta 610CMHTE3 BiTaMiHIB. 3aCTOCYBaHHS BUCOKUX 7103 (hOChHOpHHX
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Ta KaJIMHKUX, BAalTHAKOBUX JOOpUB, HU3bKAa TeMIIEpaTypa IPyHTY, YUIUIbHEHHS Horo,
HU3BKUN BMICT OpPraHiuHOl pe4oBHHH, BUCOKUM BMICT (ocdopy (P), xansiito (Ca),
marHito (Mg) a6o mini (Cu) B HhOMY 3HIKY€E JTOCTYIHICTh UHKY ISl pociuH [136—
138].

[Tpo 36inbIIeHHS IO JUCTKOBOI MOBEPXHI Ta BUCOTHU POCIUH KYKYPY/I3H Mij
BIJTUBOM 3aCTOCYBaHHS MOHOIMHKY Ta MikpogoopuB HytpiBant I[lmroc, 110
3abe3reuyBajio  MiABUINEHHIO BpokaHocTi Ha 0,73-0,97 T/ra BKa3zylTh
nociipkeHHsaMu 3axapuenko E. A. [139].

Mapranens (Mn) nodinirye 3aCBOEHHSI CIIOIYK MIHEPAJILHOTO a30Ty, aKTHBI3Y€
IPOLECH IUXaHHs, POTOCUHTE3 Ta PICT KOpeHeBoi cucteMu. Ilimani rpyHTH (J1€TKOrO
rpaHyJIOMETPUYHOTO CKJIaly), BUCOKHI BMICT OPTaHIYHOI PEYOBUHU, BUCOKUN BMICT
3amiza (Fe), mini (Cu) 1 nuHKy (Zn) y IpyHTI 3HWXKYIOTh JOCTYIHICTh MapraHIlio JJis
pociuH. Minp (Cu) miBHILY€E CTIMKICTh POCIHMH JO HU3BKUX TEMIIEpaTyp MOBITPS,
0COOJIMBO Ha paHHIX (hazax, a TAKOXK MOCYXOCTIMKICTh Ta >KAPOCTIMKICTh POCIHH.
Minp TakoX peryJsitoe BYTJIEBOIHUAN Ta OLIKOBUN 0OMiHH. 3aCTOCYBAaHHSI BUCOKHUX J103
a30THUX, BalTHAKOBHUX JOOpUB Ta BUCOKHM BMICT a30Ty (N), pochopy (P) ta nunky
(Zn) B IpyHTI 3HWXKYE TOCTYMHICTH Miji st pociud [140].

bop (B) chpusie pocty MEpUCTEMHUX TKAaHMH BETETATUBHUX OpraHiB Ta
KOPEHEBOI CHCTEMHU POCIWH, IPOPOCTAHHIO MUJIKY B MUIKOBUX TPyOKax, ITiJIBUIIY€E
Horo ¢epTWIbHICTh, M0 TMOJINIIYE TPOLECH IUIOJOHOIMIEHHS Ta 30LIbIIy€
BpPOXKaHICTh KyKypya3u. [locymnmuBi ymMoBH, BUCOKHW BMICT a3zoTy (N), croyk
kasbiiro (Ca) 1 kanito (K) B rpyHTI 3HIXKYIOTH JOCTYIHICTh OOpy /i pociu [141,
142].

Haii0iiblll  €eKOHOMIYHUMHM, Cepejl CIOCOOIB 3aCTOCYBaHHS MIKPOJIOOPUB €
nepeanociBHa 00poOKa HACIHHS Ta MO3aKOPEHEBE IMKUBIICHHS BETETYIOUNX POCIIHH.
Bheceni y mnepenanociBHiii 00poOLi HACIHHA MIKpOJOOpMBa BIUIMBAIOTh Ha
dbopmyBaHHs 00pe PO3BUHEHOT KOPEHEBOI CUCTEMM 3/aTHOI CIIOKWMBATH €JIEMEHTH
KUBJICHHS Ta CTHUMYJIOBaTH picT. ToMy y el MepioJl BaXJIMBO 3a0€3MEUUTH
POCIMHU KYKYPYJ3H OKpiM crioiyk docdopy, me it mapraninem (Mn), muakom (Zn)

ta O6opoM (B). 3a ¢opMyBaHHS JHMCTKOBOTO amapary TEX HEOOXiJHE ONTUMAJIbHE
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3a0€3MeueHHs] [UMU  MikpoeneMeHTaMu. Y (dazax 6-8 JHCTKIB HIPOXOJUTh
IHTEHCUBUI PO3BUTOK BTOPUHHOI KOPEHEBOI CHCTEMHU POCIWH, [OYHHAIOThH
dbopMyBaTHCSI €IEMEHTH TEHEPAaTUBHUX OpraHiB (KadyaHW) Ta CIOCTEPIra€ThCs
IHTEHCUBHUM PICT JIMCTKOBOI TOBEPXHI, TOMYy 3pocTae morpedba B  Mmial (Cu),
mapranmi (Mn), 6opi (B) Tta nmmeKy (Zn). 3a Bech mepion BereTaiii pPOCITHHH
norimuHaoTh 10 800 r/ra mapranmio, 350 — munky, 70 — Gopy, 50—60 r/ra — mini
[143].

Sk mokazanM JOCHiKEHHs, HaiOiIbpIle yBary MPaKTUKIB MPUBEPTAIOThH
MIKpOJOOpHMBa Ha OCHOBI CHHTETUYHMX Ta MPUPOAHUX OPTaHIYHUX KHCIOT.
OTpuMyIOTh X [IUISIXOM CIOJIYYeHHS KaTIOHIB MeTaliB (MIKpOEJIEMEHTIB) 3
MOJIEKYJIaMU OPTaHIYHUX KUCIIOT (XEJIAaHTIB) 3 YTBOPEHHSIM CTIMKUX CIIOJIYK - XeJIaTiB
(3 rpeut. «cheley - kmimHs). 11 BUCOKOMIIIHI KOMIUIEKCHI CIOIYKH PO3YMHHI Y BO/II,
TIOBHICTIO 3aCBOIOIOTHCS POCIMHAMH, HeToKcHYHi [ 144-147].

Cryniab (BIACOTOK) 1 IMIBUAKICTH 3aCBOEHHSI €JIEMEHTIB >KUBJIEHHS 3 JOOpHUB
yepe3 JIMCTS € 3HAYHO BUIUMU MOPIBHIHO 13 IXHIM 3aCBOEHHSIM 3 MIKpPOJIOOpHUB, 1110
BHECeHi B IpyHT [148, 149].

Hocnigun BueHux [HCTUTYTY cuibcbkoro rocmogapctBa ctenoBoi 30HM HAAH
MPOBENICHI B YMOBAX MiBHIYHOI MiA30HU Creny YKpaiHM Ha YOPHO3€MI 3BUYANHOMY
MaJOTYMyCHOMY CEpPEIHBOCYTIIMHKOBOMY Ha JIECl TMOKa3aid, IO 3aCTOCYBAaHHS
MikpogoOpuBa «Peakom» y TmepeamnociBHIA 00poOIl CHOpUSIIO 3MEHIICHHIO
YPAKEHOCTI HAClHHS Ta MapoCTKIB KyKypym3u Ha 56—71 9%, 30upmmio #oro
npopoctadHs 3 93 10 97 %. O6pobka pocinuH KykKypyn3u B a3y 3—4 JIUCTKIB 1 B
(ha3y BUKHMIAHHS BOJIOTI 3011bInmIa 30ip Bpoxkaro Ha 0,8-1,0 1/ra [150].

Ha 4opHO3emMi THMOBOMY TIIOTY’)KHOMY CEPEIHBOI'YMYCHOMY IpPYHTI B
He3poiryBaHux ymoBax IliBHigyHoro Creny Ykpainu [HCTUTYTY pOCIMHHUIITBA IMEHI
B. 4. IOp'eBa HAAH Bucoky edektuBHicTh (5,8 T/ra) Oyno OTpUMaHO BiJ
3aCcTOCYBaHHA MiKpogoOpuBa HaHoMiKC-KyKypy/a3a 3a TBOKPATHOTO IMO3aKOPEHEBOTO
nipkuBiIeHHs (2 + 2 n/ra) y ¢asu cxoniB Ta 6—8 MUCTKIB Ha (OHI MiHEPATHHOTO

a30THOTO XHUBJICHHS KapOaminom y mo3i 10 kr/ra [151, 152].
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HocnimkeHnnss BiHHUIBKOT JepKaBHOI JOCHIHOI  CLIbCHKOTOCIOIAPCHKOT
CTaHIli CBIAYaTh TMpo NpupicT ypoxkainHocti (1,1-2,0 T1/ra) 3a JHCTKOBOrO
nigpxkuBieHHs 1oopuBoM bacdomiap 6—12—6 ta Comobop D B HOpMax: mepiiie — 3—
5 n/ra B a3i TphOX-I’ATH JUCTKIB, KOJIM YTBOPIOIOTHCS MEPII BY3JI0B1 KOPEHi, K1 €
OCHOBOIO KOPEHEBOI CUCTEeMH; JIpyTe — B (ha3i mecTu—BOChMU JHUCTKIB (3—5 1/ra), mpu
BIIMHUpPAaHHI MEPBUHHOI KOPEHEBOi CHCTEMHU Ta IMEPEXOJl Ha >KUBJICHHS €JIEMEHTIB
BTOPUHHOIO KOPEHEBOIO CHUCTeMO0. Y IIiii (a3l aKTUBHO HAapOCTa€ JIMCTKOBA
MOBEPXHS POCIVH KYKYpYyI3H, (OPMYIOThCS TE€HEPATHBHI OpraHu, MO0 CHPUYUHIOE
1HTeHCHBHE crioxkuBaHHs a30Ty (N), pocdopy (P), kamiro (K), maraito (Mg) Ta HUHKY
(Zn) [153].

[Ipo mipBumienHs Ha 0,95-1,05 T/ra ypo>KalHOCTI 3€pHA KYKYpyJ3W B 30HI
JlicocTemy mij BILTUBOM MMO3aKOPEHEBOIO 3aCTOCYBaHHS MikponoopuBa TM «AKTHUB-
XapBecT» BKazytoTh aocaimkerdss Cyxomyn I'. M., Anamenko /. M., Kpasens 1. C.
ta CyxanoBa C. B. [154].

[Tpupict ypoxaitHocti 0,41 T/ra 3epHa KyKypyA3ud OTPUMAIH JOCIITHUKH
Jlacno O. O., sanenko C. C. Bi M03aKOPEHEBOTO MKUBJICHHS MpenapaTtoM Mikpo-
Minepaic y ¢aszy 3-5 nuctki [155].

EdexkTuBHUM y TiOpuly paHHBOCTHUIJIOI TPYNH KyKypya3u Oyio JABOpa3oBe
KOMIIJIEKCHE 3aCTOCYBaHHS MiKpooOpuB: MoHouuHk + biomar + Bumnen B ¢azy 5—
7 ta 10-12 nucTkiB 3a SKOro MpuUpICT yposkaiHocTi ctaHoBuB 0,72-1,50 T/ra y
nociimkennsax [lomimyka M. 1. Ta [Tanamapuyk O. 1. [156].

JlaBpunenko 1O0. O., T'ox O. A., Mapuenko T. FO. Ta iHII IOCHIAHUKH
CTBEP/UKYIOTh IIPO PEe3yJbTAaTHUBHICTh 3aCTOCYBaHHS Yy TIEPEANOCIBHIN 00poOIIi
HACIHHA KyKypyaA3u MikpogoOpuBa «Cuzam-HaHo» Ta MiKUBICHHS POCIUH y a3y 7
muctkiB «I'peitHakTB C)» 3a SKOTO YPOKaWHICTh 3aJI€KHO B1Jl T1OpHUTY 10 KOHTPOIIIO
Oyuna Bumoro Ha 0,94—1,24 1/ra [157].

Hocmimxkenusimu XynasikoBa O. [. BCTaHOBJEHO BIUIUB PIAKOTO KOMIIJIEKCHOTO
nobpuBa «Oazuc» (50 n/ra) Ha 30UIBIICHHIO BMICTY OlKa B 3€pHI KYKYpYyI3H Ta

pHUpocTy ypoxkaitHocti 1,66-2,97 1/ra [158].
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Otxe, 1OpiuHE 30UIBIIIEHHS ACOPTUMEHTY MIKpOJOOpUB HAa PHUHKY BHUMAarae
HAyKOBOTO TIOSCHEHHS BUPOOHWYHWKAM 3E€PHOBOI TPOAYKII B JOLIIBHOCTI
3CTOCYBaHHS TOrO 4YM IHIIOTO TMpemnapaTry, iX BHECEHHS y pi3HI ¢a3u pPO3BUTKY

KYKYpY/I3H Ta IepeBar 3a €KOHOMIYHOIO €()eKTUBHICTIO.

1.4 Biuius mop¢doperyasaTopiB Ha (pOPMyBaHHS eJIeMEHTIB NPOAYKTUBHOCTI

POCJIHH

BucokoepexkTuBHUMH ¥ HallMEHII BUTpPaTHUMHU pPO3pOOKaMHU BITUHU3HSHOI
arpapHoi HayKd 3a OCTaHHI POKU € PETYJSATOPU POCTY POCIUH, MPUAOAHHS SKUX
OKYMaloThCAd IPUPOCTAMU YPOXKAiB y COTHI pasiB. IX 3acTOCOBYIOTb fK Y
MepeAnociBHIN 00poOIll HACIHHA, TaK 1 MO3aKOPEHEBOMY BHECEHHI. Y CBITI BUBUEHO
a0 noHana 4,5 TUCSY NPUPOJHUX 1 CUHTETUYHHUX PETYJIATOPIB POCTY, aje BOHU HE
3aMIHIOIOTh Jif0 MiHepanbHux no0puB [159-164]. Tomy momyk 1 mg00ip
BHUCOKOE(EKTUBHUX 1 KOHKYPEHTOCIIPOMOXXHUX CTUMYJIIOIOUUX IPENnapaTiB y pi3HUX
I'PYHTOBO-KIIMAaTUYHUX 30HAX 3ATHIIAETHCS aKTYaTIbHUM MUTAHHSIM.

JInst mACHIIEHHST pe3UCTEHTHOCTI KYKYpyA3U 0 abl0TUYHUX CTPECIB B yMOBaX
3aCOJICHHS, PEKOMEH IyIOTh BUKOPUCTOBYBATH JCIIEBI HETOKCUYHI PETYJISTOPH POCTY
Mertiyp (10'3M Tta 10'4M) sxi 30unbmyBanu macy 1000 HAaciHMH, OpHU LBOMY
3pocTalia 1HIUBIIyalbHA 3€pPHOBA MPOJYKTUBHICTh POCIHH KYKypya3u Ha 26 % Ta
HaTypa 3epHa [165, 166].

Perynstopu pocTy SBISIOTH €000 30aJaHCOBAHHN KOMILUIEKC O10JIOTTYHO
AKTUBHUX PEYOBHH, SIKI aKTUBI3YIOTh B POCIMHAX OCHOBHI KUTTEBI mporecu. [1ig ix
J€I0 TPUCKOPIOETHCS HAPOCTaHHS 3€JIEHOI Mach 1 KOPEHEBOi CHUCTEMH, a TOMY
AKTUBHIIIE BUKOPUCTOBYIOTHCSA >KMBWJIBHI PEYOBHHU TIPYHTY 1 JOOPHUB, 3pOCTAIOThH
3aXMCHI BJIACTUBOCTI POCIHUH (CTIAKICTH JO 3aXBOPIOBaHb, BUCOKHUX 1 HHM3bKUX
TeMmreparyp, 3acyxu). B pesynbrari, 3a HE3HaYHUX BUTparax 0e3 3MIiHU
TEXHOJOTIYHUX  TPOLECIB  PErylaTopd  pocTy  MHiABUIIYIOTH  YpOXKalHICTb
CUIbCHKOTOCTIOAAPCHKUX KYJBTYp Ta MOJIMUIYIOTh SKICTh BUPOLIEHOI MPOIYKINi

[167, 168].
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30a1aHCOBAaHUM KOMILJIEKCOM O10JIOT1YHO aKTUBHUX PEYOBHH, SIKI aKTHUBI3YIOTh
B POCIMHAaX OCHOBHI J>XUTTEBI MPOIECH € PEryJsTOpU poOCTy. SIKi aKTUBHIIIE
BUKOPHUCTOBYIOTBCS TOKMBHI PEUYOBMHU 3 TPYHTY 1 JOOpPHB TiA Mdi€l0  SIKUX
MPUCKOPIOETHCS. HAPOCTaHHSI 3€J€HOI Mach 1 KOpPEHEBOi CHUCTEMHU Ta 3aXHUCHI
BJIACTMBOCTI POCJIMH (CTIHKICTh JO0 3aXBOPIOBAHb, BUCOKUX 1 HU3BKUX TEMIIEPATYD,
3acyxu) [169].

[X BIUIMB MPOSBIAETLCA HA IPOLECH KUTTEAIAIBHOCTI IIIAXOM 30a71aHCOBAHOCTI
TOPMOHAJIBHOTO CTaTycy opranismy. Ha ¢i3ionorivHoMy piBHI POCIMH BOHHU
CHPUSAIOTh KpPAIlOMY >KUBJICHHIO, MIABUILYIOTh (DOTOCHHTE3, HAlOTh MOKIIMUBICThH
POCIIMHI MaKCUMaJIbHO BUKOPHUCTATH CBiM MOTEHINiad, 1m0 3a0e3nedye IiIBUIICHHS
BpokarHocti [170-173].

BrnuB peryistopiB pocTy Ha 3pOCTaHHs MPOTYKTUBHOCTI MOCIBIB MOB'SA3aHUMN 3
TUM, [0 BOHHU CIPUSAIOTH IEpeAadl TeHETUYHOI 1H(opMalli, TPUCKOPIOIOTh MOALT
KJIITHH, 30UIBIIYIOTh KUTTEAISUIBHICTD KIITUH POCIMHHHUX OPraHi3MiB, IIJIBUILYIOThH
MPOHUKHICTh MDKKJIITUHHUX MEMOpPaH Ta MPUCKOPIOIOTh B HUX O10XIMiUHI MPOIIECH.
[Tig iX BIVIMBOM MPOXOAWUTH TOCWJICHHS TMPOILECIB JKUBICHHS, IUXaHHA U
dboTocuHTE3y, MO MABHUINYE BUKopucTaHHsA no0puB Ha 20-30 %. 3aBasgku UM
npenaparaM MiABUULY€ETbCS CTIMKICTh MOCIBIB A0 HECHPUATIMBUX MOTOJHUX YMOB 1
0 YPAKEHHs iX IIKIAHUKaMU W XBopoOamu. st 3HATTS CTPECOBUX €(EKTIB
NECTULIMIIB, PETYJATOPU POCTY POCIUH HAOyBalOTh BEJMKOIO 3HAUEHHS B CyYaCHUX
texHosorisx No-Till ra Mini-Till [174-183].

bararuenko B. B. [184] B ymoBax IIpaBoOepexxHoro JlicocTemy pekoMeHaye
3aCTOCOBYBATH Ha KyKypy/31 Ipemapaty 010JIOTTYHOTO MOXOKeHHST — MikpobiodiT
ta Bepmubiorymart nuisxom o0po6ku HaciHus (1,0 11/T) Ta 0OnpuCKyBaHHS POCIUH B
dazy 7-8 muctkiB (1,5 51/ra) siKi JOMIOMAraroTh poCIWHAM TMOBHICTIO peali3yBaTH CBIN
TCeHETUYHUA TOTEHIlal 3a CIPUSTIMBUX YMOB 30HU BHPOIIYBaHHS 1 copmyBatu
MaKCUMaJbHy BPOXKAWHICTh HACiHHS KyKypyA3u. BoHM BIUIMBaIOTH Ha MiJBUIICHHS
eHeprii IpopocTaHHS Ta CX0KOCTi Hacimug riopumi: Pict CB (96,0, 98,0 %),

Pymmuuk CB (92,0, 96,0 %), Piuka C (96,0, 98,0 %), miniit YP 9 3C (92,0, 96,0 %),
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mo oOymoBmoBaio Ounbin  apyxHi (Ha 1-2 100M paHilie) CXOau, IIBHIKE
HApOCTaHHs 0ioMacH Ta OLIBIIY KOHKYPEHTOCIIPOMOXKHICThH pociuH [185].

Jusa crumynsmii  pocty @ po3BuTky 20 BHIIB KyJbTyp: 3€pHOBHX,
3epHO0000BUX, TEXHIYHHX, KOPMOBHX, OBOYEBUX, ST1THUX, KBITIB,
C. I1. IToHOMapeHKO peKOoMeHay€e peryasarop pocty Emictum C, mo BUPOOISETHCS
IUIIXOM KYJbTHUBYBAHHS MIKOPU3HUX TpHOIB 13 KOPEHEBOI CHUCTEMH LLTIOUINX
POCIIMH, SIKHA MICTUTh 30aJlaHCOBAaHUN KOMIUIEKC MPUPOJHUX POCTOBUX PEYOBHH —
(biTOropMOHIB, ayKCMHOBOI, IIMTOKIHIHOBOI Ta TiOepeiiHOBOI MPHUPOIHU, BYTJIEBOJIH,
aAMIHOKHCJIOTH, HACHUYCHI Ta HCHACHYCHI )KUPHI KKCIIOTH, MikpoesieMeHTH [186].

Hopomenko O. JI. cTBepaKYy€, 110 BITYU3HIHI O10CTUMYISTOPU POCTY POCIHH:
emictuM C, anb(da, rapr, arpoCTUMYJIiH, IPOTOH, TPUMaH, BITaJlH 32 CBOIMH TEXHIKO-
CKOJIOTIYHUMHU TMOKa3HUKAMHU T[EPEBUIYIOTh CBITOBI aHAJIOTHM Ta €(PEKTUBHO
30UTBIIYIOTh E€HEPril0 MNPOPOCTaHHS HACIHHSA TPEYKA 1 MIJBUILYIOTh TOJBOBY
cxoxicth Ha 11,5-12,5 % [187].

Bucoky epekTuBHICTh 010CTUMYJISTOPIB POCTY (arpOCTUMYIIIHY, TPEHTOJIEMY)
Ha MPOJTYKTUBHICTh COHAMHUKY gocuiauB A. B. Jlynauk [188].

Amnimmz JI. O cTBepmKye, 10 MijJ BIJTUBOM 3aCTOCYBAHHS PETYIISTOPIB POCTY
POCIIMH TIJABUILYEThCS O10J0TiYHA ¥ rocnojapchbka €(pEeKTUBHICTh POCIMHHUIITBA,
3HMJKYETBCS BMICT BaXKMX METaNIB 1 PaJIOHYKIIAIB y KIHIEBIA MPOIyKUIi,
IHTEHCU(DIKYEThCS PO3BUTOK a30T(hiKCyr0Unx i GochaTMobimizyrounx Gakrepii [189,
190].

Perynstopu pocTy pociuH BHUPI3HSIOTHCS 3HAUHOK AHTHUCTPECOBOIO JIIE€IO, IO
JIOBEJICHO YMCIICHHUMHM JIOCITIIaMH BITYU3HSAHUX 1 CBITOBUX HaykoBiiB [191-197].

3a pmanumu M. M. MakpyumHa, peryjiasTopd pocTy BKpaid HEOOXIiJTH1 st
PO3BHUTKY KOpeHEBOi cucteMu pociud [198, 199].

®dinonenko C. B., pekomeHaye OypsSKOCIIOUUM rOCIoAapCTBAM 30HU HECTIMKOTO
3BOJIOYKEHHSI 3aCTOCOBYBATH PETYJIATOP pocTy «Mapce-1» ABiul: nmepimuii pa3 —y dasi
YOTUPHOX TAp CIPABXKHIX JIUCTKIB, IPYTUN — Mepe]] SMUKAHHSIM JIUCTS Y MDKPSAIIIX

(HopMma st KokHOTro BHeceHHs — (0,8 ji/ra), mo crpusie 3pOCTaHHIO MPOyKTUBHOCTI
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KYJbTYpH, TOKpPAIIEHHIO TEXHOJOTIYHUX SKOCTEH KOPEHEIUIOAIB 1 301IbIICHHIO

Buxoay mykpy [200].

BucnoBku 10 po3uiay 1

[TimBUIICHHS BPOXKAMHOCTI KYKYpyJ3d TOBHUHHE BIJIOYBAaTUCS HE IUISIXOM
PO3IIMPEHHSI MOCIBHUX ILIOMNI, a 33 PAaXyHOK BIPOBAKEHHS OUIBII MPOTYKTHBHUX
riOpuUaiB PI3HUX TPYN CTUTJIOCTI BITYM3HSIHOI CEJEKIll # HayKOBOTO OOTPYHTYBaHHS
nporieciB  GOpMyBaHHS ypOXKaWHOCTI MiJ BIUIMBOM IIOTOJHMX (pakTOpiB I
YAOCKOHAJIEHUX AarpoTEXHOJOTI iX BHpPOIILYBAaHHS, SIKI BKJIIOYAIOTh HEBIJ €MHI
CJIEMEHTH: TepeArnociBHy OOpoOKYy HAaCiHHSA, HOPMU BHUCIBY HACiHHS Ta pIBEHb
MiHEpaJIbHOTO JKUBJICHHS.

VYaockoHalleHHS €()EeKTUBHHUX €JIEMEHTIB TEXHOJOrIi >KMBJIEHHS POCIHH, SKi
BKJIFOYAIOTh OCHOBHE 3aCTOCYBAaHHSI MakpoJ0OpHB Ta JOJATKOBE — MIKpoaoOpuB. B
ymoBax Kaprarcbkoro perioHy Ha CIpUX JICOBHMX MOBEPXHEBO OIJIEEHMX IPYyHTaxX
NOTPiIOHO HAJABATU TIEpPEeBary HOBUM TiOpUaM YHIBEPCATbHOTO MPU3HAYCHHS: K Ha
3€pHO, TaKk 1 Ha 3€JIEHY Macy, SKI MalwTh JIOCTATHIO €KOJIOTIYHY IJIACTUYHICTD,
IIBUIKI TEMITH TIOYATKOBOT'O POCTY POCIIHH, (DOPMYIOTh MTOTYKHY KOPEHEBY CHUCTEMY,
MIIIHE CTEOJI0 M XapaKTepHU3yIOThCA CTIMKICTIO JO BWJISITAHHS Ta JOOPOIO Bijjiayuero
BOJIOTU TIiJi Yac JO3PiBaHHS 3€pHA 3 MOTEHIIIHOIO BPOXKAMHICTIO 3epHa BiAg 9 10
12 1/ra, 3enenoi macu — 46-50 T/ra, BMiCTOM cyxuxX pe4doBuH — 32-34 %, Oinka —
9,8-10,2 %, kpoxmamo — 72-74,6 %, 3a0e3neuyloTh BHUCOKY pPEHTAOEIBHICTDH
BUpOOHMIITBA. BpaxoByroun O010reoXiMiuHy HECTady MOKMBHHX MIKPOEJIEMEHTIB Y
rpyHTax 3axigHoro Jlicocrermy, B TEXHOJOTIi BHUPOIIYBaHHS KYKYypYI3W MOTPIOHO
3aCTOCOBYBATH iX XeJIaTHI (hOPMHU SIK JJIs EPENOCIBHOTO 0OpOOICHHS HACIHHS, TaK 1
M103aKOPEHEBOTO BHECCHHS.

30uTbIIeHHsT  BaJOBUX 300piB  KYKYpYyJ3U 3alleKUTh BiJ  MiJBUIICHHS
MPOJYKTUBHOCTI T1OpHU/IIB B 1HTEHCUBHUX TEXHOJIOTISX BHUPOIIYBAaHHS, 3a PaxyHOK
30a71aHCOBAHOT CHCTEMH J>KMBIICHHS POCIWH SIKa BKJIIOYAE BHECEHHS MIHEPATHHHUX

no0puB 1 MIKpOAOOpPUB Yy pi3HI (a3u PO3BUTKY KyJIbTypH. JlOCHiTKEHb 3 IHOTO
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HANpSIMKy B Pi3HUX TPYHTOBO-KIIMATUYHHX 30HAX IMPOBEICHO JOCTaTHBO, OJIHAK
BOHHM TOTPEOYIOTh YTOYHEHBb B 3B’SI3KY 3 BIIPOBAKEHHSAM Yy CLIBCHKOTOCIIOAAPCHKE
BUPOOHUIITBA HOBUX TIOPHJIIB KYKYpPYI3U PI3HUX TPYH CTUTJIOCTI Ta HAsBHOCTI Ha
PUHKY (OpM MiHEpaIbHUX JOOPHUB 1 MIKPOJOOPHUB, PETYJISATOPIB POCTY, 110 BUMArae

HAYKOBHX OOTPYHTYBaHb.
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PO3/11 2

YMOBU, MATEPIAJI TA METOAUKA NPOBEJAEHHSA JOCJIII’KEHD

2.1 3aragbHa XapaKkTePUCTHKA TPYHTOBO-KJIIMATHYHUX YMOB 30HH

3axignoro Jlicocremy

3ona 3axigHoro Jlicoctemy VYkpaiHM XapaKTepU3YEThCA MOMIPHO-TEIIUM
KJIIMaTOM 3 JOCTAaTHBOIO KIJIBKICTIO OMNAaaiB Ha 3aXO4l, a Majol — Ha MmiBAHI. Y
CepeHhOMY 3a Ciue€Hb MIHYCOBI TemmepaTypu y Mexax 7-8 °C crmocTepiraroTbCs B
MiBJICHHIN YaCTHHI, a B HAMPSIMKY J0 3aX0Jly MOCTYIOBO MiABUIILYETHCS i CTAHOBUTD
—4-6°C. V qunHi cepeaHs TeMiepaTypa noBiTps crtaHoBuTh 18—19 °C, y cxigHiit
fioro yactuni — 19-20 °C. beamopo3nuii nepio Ha OB YacTHHI TEPUTOPIT 30HU
B cepeiHboMy cTaHoBUTH 160—170 ni6. OcTaHHI MOPO3M Ha BECHI 3aKYHUYIOTHCS B
nepuni Jaexanl KBiTHSA. Tepuropiss rpyHTOBO-KJIIMAaTUYHOI 30HHM BIIHOCUTBCA 10
HaJIMIpPHOTO 3BOJIOKCHHS. 3a pik Bumagae Oins 670-880 MM omaniB, 3 skux 72 %
npunaiae Ha gitHid nepiox [201, 202].

3araJibHOI OCOOJIMBICTIO JIOCTIKYBaHO1 30HU € PI3HOMAaHITHICTb. [Ipoxononne
JITO 1 TEIJIiia TMOPIBHSHO 3 IHIIMMM 30HaMH 3uMa. [loCTymoBMM 1 TpuUBamuM €
nepexiJi BiJ OAHIET MOpPU POKY N0 1HIIOI. BoJsioricTh MOBITpsSI Maibke HIKOJNIH HE
3HIDKYETBCS 10 KPUTHYHOI. Y TPYHTI YacTillle CIOCTEPIra€ThCsl HAJIUIIOK BOJIOTH,
aHDK i1 Hecraya. BigHOBIGHHS BereTalliiHOrO Mepiojay IPHUIIAJAa€ Ha CEPEIAUHY
Oepe3Hsl — MOYATOK KBITHA, & HA MOYATKy JIMCTONAAa —3aKIHUYEThCS. Y CepeaHbOMY
TPUBAJICTh BereTaniiHoro mnepiogay craHoButh 210 mi6. PiBHOMiIpHUM € mepexin
cepeaHb01000B0Oi  Temmeparypu  moBitps  uepes 10 °C  BecHow, 3a
cepeHb00AraTOPIYHUMM JTAaHUMH 1€ TpeTs JeKaja KBITHS, a BOCEHH 3HUKEHHS
npuMnajac Ha TEpIry JeKaay >KOBTHs. JlaHuil mepioj] 3 BUIIOK CEpeaHbOA000BOI

temnepatypu 3a 10 °C tpusae 6ins [203].
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Teputopiss 30oHM 3axigHoro JlicocTenmy HaleXUTh J0 TOMIPHO TEILIOI,
JIOCTaTHHO 3BOJIOKEHOI KIIIMATHUYHOI 30HHM, OCKUIBKM CYMH TEMIIepaTyp HOBITPS
noHaxa 10 °C Tyt csararots 2300-2600 °C, a I'TK 3a Toit camuit nepion qopiBHioe 1,5—
1,8. Tlepexia Big OJHOTO CE30HY POKY JO 1HIIOTO BIOYBA€THCS JTOCHUTH IMOBUIHHO.
Jlis XapakTepUCTUKHM MOYaTKy Ta KIHISA CE30HIB POKY YMOBHO NPUHHATO JaTh
NEepexo/ly CepeaHiX J000BHX TeMIepaTyp TMOBITPS 4Yepe3 IMEBHI MeEXl Ta AaTu
YTBOPEHHSI 1 pyiHYBaHHS CTaJIOr0 CHITOBOTO TTOKPHBY .

[ToyaTok BeCHM MOB’SA3Y€ThCA 3 MEPEXOJOM CEPEIHBOI TOOOBOI TeMIlepaTypu
noBiTps uepe3 0°, mo OyBae MEepeBaXKHO B MepImii aekaai Oepe3Hs. TpuBaiicTh
BeCHsIHOro nepioay 2,0-2,5 micsus. BiH XapakTepu3yeTbesi 3MEHILEHHS XMAapHOCTI
Ta IHTEHCUBHHUM 3pOCTaHHSIM Temneparypu. HailOuiblie noTerTiHas CIoCTepIraeTbes
IpoTAroM KBIiTHS 1 TpaBHA. [lil BIUIMBOM mMepeMillleHHsS TEIUIMX Mac MOBITPS 13
3aX0/Jy IIOYMHAETHCS I1HTEHCUBHE pPYWHYBAaHHS CTaJIOTO CHITOBOIO TIOKPUBY 1
ocTaro4yHe ioro TaHeHHs. [licig 3BUIBHEHHS TEPUTOPIl BIJ CHITOBOIO IOKPUBY
BIAMIYA€TbCA 3arajbHE IMIJIBULICHHS TeMmrepaTypu. Tak, cepenHs TeMmIieparypa

3% rox. B kBithi cramosuts 10-11 °C, y TtpaBmi Gmuseko 18 °C, a

noBiTps o 1
MakcumanbHa nocsirae 27-31 °C. B okpemi poku, HaBiTh HampHKIHI TPaBHA 1 Ha
MOYaTKy YEPBHs, CIIOCTEPITatOThCSA HIYHI MPUMOPO3KU B MOBITPi. Y BECHSHUM MepioA
30UTbIIY€ThCS KUIBKICTh OMNAAiB, SIKI HANPUKIHII BECHU HAOYBalOTh 3JIMBOBOIO
xapaktepy [204].

Hacranusa mita BiZOyBaeThbCsl 3 MEPEXOJOM CEPENHbOI JOOOBOI TEMIEpATypH
noBiTps uvepe3 15°C, mo Hactae B TpeTiit aekanl TpaBHs. Kinenp jiTa Hacrae 3
nepexoaoM cepeaHboi J000BOT Temmeparypu mnoBitps depe3 15 °C 1o HIDKYUX
temmneparyp. Cepeanss 1060Ba Temneparypa mnositps o 13% rox y yepsni — cepnni
nopiBHIO€e 20—22 °C, a MakCUMaJlbHa, IO MIPHUIIaJIa€ Ha JINMeHbB, csarae 35—36 °C. Jlito
Teruie, epeBaKHO JIOIIOBE, TpUBa€ B cepeauboMy 3,0—3,5 micsami. Haitbinbine onaain
NpUNAJa€ Ha YEPBEHb-JIUINEHb. [{01111 BUMaAat0Th NEPEBAXKHO 3JIMBOB1, TOMY PO3MOLI
iX o TepuTOpii HEPIBHOMIPHUMA. 3aTSHKHI JOII BIITKY OyBalOTh PiKO, YUCIO A0 3
omajgamMu B 4YepBHI — 16, y numHi 1 cepniHi — 15. YV miTHIN mepion Temriieparypa

3pocTa€ MoBiNbHiIIe, Hixk BecHOo [205].
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VY nmepuux 4uciiax >KOBTHS MOYMHAETHCS CIaJl CEPeIHbOT 1000BOI TeMIepaTypu
yepes 10 °C, mo XxapakTepuszye IMOYaTOK OCEHI 3 HIYHUMH MPUMOPO3KAMH,
NOCTYMOBUM 3HWKCHHSIM TemmepaTypu. MK KiHIIEM JliTa 1 TOYaTKOM OCEHl
CIIOCTEPITAEThCS TEIIUN TePeOCIHHIN Mepio, 1o TpuBae 20—25 AHIB 3 cepeIHhOIO
n000BoI0 Temneparyporo moBiTps moHas 10 °C, ane Hmxvoro 3a 15 °C. Kinens oceHi
BiJI3HAYA€ThCS 30UTBIICHHSIM XMapHOCTI, YaCTUMHU TyMaHaMH U 301IbIIIEHHSM OMa/liB,
K1 HaOyBalOTh 3aTsHKHOTO Xapaktepy. Bocenu aHiB 3 jomamu Ouiblie, HIXK BIITKY.
Hanpukinii >KOBTHS 1 Ha TMOYATKy JHUCTOMNaga BiOYBAa€TbCs 3BOPOTHIN Mepexif
cepeliHboi J000Bo1 Temmneparypu yepe3 5 °C Ta 3aKiHUY€ThCSl BEre€TalliHUM Meplo.
Ha ¢oHni 3araabHOro 3HMKEHHS TeMITepaTypy 4acTo OyBalOTh TUMUYACOBI MOTETUIIHHS,
K1 3yMOBJICHI MEPEMINIEHHSM TEIUIMX Mac MOBITPsS 3 MIBACHHO-CXIAHUX pPAOHIB
[206].

KiHenp oceHi 1 MOYaTOK 3MMH XapaKTEPU3YIOThCSA IEPEXOJ0M CEPEaHbOI
no06oBoi Temmneparypu udepe3 0 °C, mo OyBae HampHUKIHIN JIUCTOMana. Y el yac
CIIOCTEPIraeThCsl MEPEA3MMOBUN NEPIOA 3 HECTAIUM TEMIIEPATypPHUM PEXKHMOM,
YaCTUMHU 3MIHAMH [OTOJM, IO TPUBAE OJM3BKO MICAUSA. 3 MEPEXOAOM CEPEIHbOI
n000BO1 Temmeparypu moBiTps yepe3 —5 °C 1 yTBOPEHHSM CHITOBOTO TOKPHUBY
BCTAHOBJIIOETHCA 3UMOBHI pexkuM noroau. KiHenps 3uMu HacTae miciis pyHHYBaHHS
CTaJOr0 CHITOBOTO TMOKpUBY. TpuBamicTh 3uMu Oiu3bko 3,0-3,5 wmicsus. s
3MMOBOTO TEPIOAY XapaKTepHI YacTl BIJUIMTH, MOKJIIMBI MiJIBUILIEHHS TEeMIIEpaTypu
no 10-15 °C tenna. B okpemi poku OyBarOThb 1 XOJOAHI 3UMHM, KOJU aOCOJIFOTHI
MIHIMYMH TeMIEpaTypu MOBITPS MOXYyTh csaratu —35 °C. CepenHs Temrmeparypa
MOBITPS HaWxoJOAHIIIOro Micsus ciuds — 4, —5 °C. Y 3uMoBu# nepioja nepeBaxae
XMapHa ToroJia 3 4aCTUMHU, ajie HEBEJIUKUMU onajamu. HaliMeHIa KibKiCTh OIMaiB
OyBae B3UMKY, MicsiuHa cyma ix He nepepuirye 20—40 mwm [207].

¥V 30Hi1 JlicocTeny 3axiqHOro HalOUIbII MOMIMPEHUMH IPYHTAMU € TEMHO Cipi Ta
cipi omigzosiedi — 1359,5 tuc. ra, nepHoBo-miazoaucti — 1209,0 tuc. ra, ayyHi i

ayuHo-6onotHi — 199,0 Tmc. ra, Oypi micoBi — 1994 Tuc. ra, yopHozemu —

82,2 tuc. ra [208, 209].
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VY CcTpyKTypl IpyHTOBOIO MOKPHUBY JIaHOI I'PYHTOBO-KJIIMATUYHOI 30HH, Cipi Ta
TEMHO-CIp1 OMi/I30JIeH] IPYHTH 3aiiMaroTh oHaa 50 %, OCHOBHA IpyHTOYTBOPIOIOYA
iX mopoJa 1e aecoBuaHI CyrmuHKH. CBITIO-CIpi, Cipl OMiA30JEH] IPYHTH 1 IX 3MHTI Ta
rJIe€B1 PI3HOBUIHOCTI OXOIUTIOIOTH Moty 108,0 Ttuc. ra opaux 3emens. Lli rpyHTH
XapaKTEePU3yIOThCI HE TIMOOKMM TyMycoBHM Topu3zoHTOM (20-30 cm),
JETKOCYTJIMHUCTI, 3piJKa CyIillaHi, 3a MEXaHIYHUM CKJIaJOM Oe3CTPYKTYpHI,
posnuieHi, cnadorymycHi (10 2 %), kuchi. CTymiHb KUCIOTHOCTI y HUX pI3HUH, B
OinpIMX BUmnajkis cnabokucii (pH <5), rigponiTiyHa KUCIOTHICTh 5S—6 Mr-exs/100 T
IPYHTY, HEIOCTaTHbO 3a0€3MEUYEHI PYXOMHUMHU IMOKMBHUMH PEUOBUHAMH, OCOOIMBO
azorom [210].

3a SKICTIO TYMyCy SICHO-CIpl JICOBI IPYHTH HAaOMMKYIOTBCA 1O JI€PHOBO-
Mi30JIMCTUX TPYHTIB, aje BMICT TYMyCy B IXHbOMY CKJaJll 3aJIeKUTh BIJ
OKYJITYPEHOCTI, arpOTEXHIKH, CUCTEMH yIOOpPEHHs, CIBO3MIH, TPUBAJIOCTI OOPOOITKY.
3a0e3ne4eHICTh JIyKHOT1IPOII30BAHUM a30TOM HU3bKa, 1HKOJM cepenHs, ¢pochopom
— cepelHs 1 BUIIE cepeliHd, KalieM — cepeans. L1 rpyHTH cnabo Kuci B HU3MHHHUX
pailioHax 1 KHCIIl Y IeperipchbKux 1 ripcbkux. Jlyske Oi1HI Ha rymyc (B OpHOMY IIapi
rioro mume 0,8-1,0 %, a 3 mmbuHOoO 3MeHmyeTbes 10 0,25 %), CHUIBHO-KUCII
(pHcon. cranosuth 4,1-4,2, rigpomitmuHa kucnotHicth — 3,2—4,1 mr-exs/100 T
IPYHTYy), cyMa yBiOpanux ocHoB — 11,7-22.8 mr-exs/100 r IpyHTy, HaCHYEHICTb
ocHoBamH — 75-88 %. 3a gaHuMu aHai3iB B OPHOMY Iapi CBITIO-CIpUX 1 CIpUX
IpyHTiB BMicT a3oty ckmamae 0,05-0,10 %, 3aranpHa kimbkicts (ochopy — 0,07—
0,12 %. ¥V 3B’s3Ky 3 O€3CTPYKTYPHICTIO IIi TPYHTH MarOTh HECHPHUSTINBI BOIHO-
¢bi3uyH1 1 arpoTexHIYHI BIacTUBOCTI. Jyxke O1aH1 Ha BajgoBl opmu azoty, dochopy
il oHOYAacHO KajtieM n00pe 3abe3neueHi [211].

3a MpUPOTHOIO POIIOYICTIO SICHO-CIp1 JIICOBI IPYHTH MOIISIOTHCS HA TPU TPYIIH.
Jlo mepmioi Tpynu BiTHOCHUTHCS CIIa0OTYMYCOAKYMYJSITHBHUM MiATHII TOBEPXHEBO
OrJIeEHOro BHUAY, AkUM Mae 28-38 OamiB mpupomHoi poarodocti. [dpyry rpymy
IpEJCTaBIIsIE MOMIPHO CJIa00TyMyCOaKyMyJISITUBHUM miaTun 3 40—65 Oanamu. Tpets

rpyna siCHO-CIpUX I'PYHTIB XapaKTE€pPU3YEThCS MPUPOTHOIO POIIOYICTIO B Mexkax 70—

80 Ganis [212, 213].
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2.2 Oco0auBOCTI MOroJHUX YMOB Y POKH TNPOBEAECHHSI IOCTIIKE€Hb TAa

arpoxiMiyHa XapaKTepuCTUKA IPYHTY AOCTIAHUX TUISTHOK

HeBig’emHuii KOMIOHEHT OyIb-IKOi €KOCHUCTEMH, B TOMY YHCI W
arpoditonenosy (A®Ll) mnpeacTaBaAOT, a6ioTHMYHI (GaAKTOpH. IX 0COOIMBICTH
MOJIATa€ B TOMY, IO BOHW 1 HHWHI 3QJIMINAIOTHCS HEKEPOBAHWMH 3 OOKY JIFOIAMHH,
CAraloYM 1HKOJM PIBHS, KOTPUHM BUKIMKAE CTPEC y KYJbTYPHUX POCIIHUH.
3amo6irTy po3BUTKY MATOJOTIYHUX CTaHIB, $KI CYyHpPOBOKYIOTHCS 3MEHIICHHIM
BPO’KaMHOCTI MOYKHA 3a JOMOMOTOI0 BIJMOBIAHO TOOpAaHUX arpoOTEXHIYHUX 3acO0iB,
ayie Uil IbOro HEoOX1AHO 3HATH, SIKI caMe 3MIHM BiIOyBalOThCs y (Pi310J0TIHHOMY
CTaHl POCIIMH 33 THX YW 1HIIMX KJIIMaTUYHUX YMOB. HallBaKIMBIIUMU 13 HUX IS
POCTY 1 PO3BUTKY POCIIMH € TeMIIEpaTypa MOBITPs 1 BOJOTICTh (KUIBLKICTH OIA/IiB).

[ToronHi yMOBH B POKM JOCHIIKEHb Majau CBOI ocoOauBocTi. Bereramiinuii
nepion 2019 p. OyB He THUNOBUM 1 BIAPI3HABCSA BIJ CEPEIHbOOATATOPIYHHUX
noka3HuKkiB (puc. 2.1, noa. A.1-A.3).

[Tepexin TemmnepaTypu noBiTps uepes S5 °C B11OyBcs y nepuiii gekaal oepesHs, a

yepe3 10 °C — y ApyTiii KBITHSL.

Temmneparypa noBiTpsi, °C
21,2

20

15

10

Ksitenb  TpaBenp  YepBenp  Jlunmenr  Cepnenr Bepecenb

—e—(Cepenubobaratopiuni gani =*=2019 p. 2020 p. =*=2021p.

Puc. 2.1 CepennbomicsiuHa TeMnepaTypa noBiTps 3a nmepioa Bererauii

Kykypyaszu (2019-2021 pp.), °C
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Ctpoku CiBOM KyKypya3u OyJio 3MIIIEHO Ha Mepily Jekaay TpaBHs. Benuka
KUIBKICTh 3JIMBOBHX ONAJiB, sfKa BUIAJla B IIeW Mepioj craHoBwia 79,1 MM 3a
cepeaHbo0araTopiuHoro nokasHuka 30 mm, 1o ctaHoBuio 264 %. B migomy B TpaBHi
TeMIiepaTypHuii pexxum OyB B Mexax Hopmu 13,2°C (12,9 °C), cyma omnanis
craHoBmwia 149,6 mm (85 mm), a6o 176 %, mo BIIMHYJIO HA YIIUTGHCHHS TPYHTY.
[ToBHY MoOsIBY ¢XO/iB T10pHAiB KYKYpY/I31 BiIMITUIHN Ha 18 100y micis ciBOu.

Becna Oyna pannboto, niepexia uepes3 5 °C BiOyBcs B nepiiil aexazi oepesss, a
yepe3 10 °C — y tperiit kBiTHA. Temmeparypa TpaBHs | gexaau Oyia HIKYOIO Ha
2,1 °C 3 Bumiorw KuibKicTiO onaaiB Ha 53 %. Jpyra Ta TpeTs nekaau TpaBHS — BUIIA
temriepatypa (14,3 ta 15,9 °C) Ta HamMipHe 3BOJIOXKEHHS, BIAMOBIAHO Ha 164 Ta
74 % Oinplmie BUMAIO B TOPIBHAHHI 3 CEPEIHbOOAraTOPIYHMMH JaHUMHU. Buii
temmnepaTtypHi pexxumu Ha 4,9 1 0,8 °C, crocrepiraiyu B YepBHI 1 JIMIIHI 32 MEHIIOT
KUTBKOCTI omnafiB, BianoBiaHo 57 1 80 % 10 cepenHboOaraTopiuHUX MOKA3HUKIB, Y
CepIHI — 3 JIelIo OUIBIIOK KUIbKICTIO onaaiB (Ha 11,4 mm). Y BepecHi Temmneparypa
noBiTps Oyia Bumioro Ha 1,1 °C, a kiIbKicTh omaiiB ctaHoBuiia 87 %.

Hapocranna temneparypuoro pexumy uepes 10 °C Ta mocrartHs
BoJIoro3abesrneueHicte IpyHTy B 2020 p. oOyMOBWJIM TPOBEACHHS CiBOM TiOpUIIB
KyKypY/I3H B TIepIIIiii Aekai TpaBHs (puc. 2.2, muB. noa. A.1-A.3).

VY npyriii 1 TpeTiii Aekagax Temmeparypa mnosiTps Oyina Huwxkyor Ha 2,6 °C, a
KUTBKICTh omajiB ctaHoBuia 125 1 178 % mo cepeaHboOaraTopiuHUX IMOKa3HUKIB.
Bonoricte rpynTy B 1mapi 0-20 cm O0yna nocraraboro 37,7-40,3 MM, ofHaK nepenaj
HU3BKUX JeHHUX (10 5 °C) 1 HIYHUX TeMIiepaTyp MOBITPS OOYMOBUIIH TMOSIBY CXO/IIB

yepe3 2022 ni6 micnst ciBOu.
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Puc. 2.2 KinbkicTh onajiB 3a nepioa Bereramii kykypyasu (2019-2021 pp.), Mm

[Toroaui ymoBu I nekanu uyepBHs Oy B Mexkax HopMmu, a B II 1 Il ciocTepiranu
BUIIY Temmeparypy moBiTps Ha 3,4 1 2,8 °C 3a onTUMaNbHOI KITBKOCTI omamiB. Y
NEepIInA Mepioj] KyKypy/a3a pocTe MOBUIbHO, TOMY (a3u pO3BUTKY 3aTSITHYIHUCS: 3—
S nmuctkiB BigmiyeHa 1-2, a 6-8 ummctkiB — 22 uepBHA CepelHbOMICSYHA
TeMmreparypa moBiTps 3a juneHb craHoBuia 19,1 °C (3a Hopmu 17,5 °C), KIIBKICTb
onanaiB Oyna meHmow 71,9 MM (cepennbobararopiuna — 102 Mm), ToOTO 10 MOSIBU
BOJIOTI MiABUIIEHHS Temneparypu Bumie 25 °C He cnocrtepiranu. [IpomykTtuBHa
BOJIOTICTh IPYHTY B opHOMY m1api 0-20 cm cranoBuna — 37,8-41,3 mm, a B 2040 cm
—36,2-38,4 Mm.

VY nepioa Mik LBITIHHSIM 1 TOSIBOIO HUTOYOK KayaHa TeMmIepaTypa moBiTps Oyia
Ha piBHl 30 °C, a BOJOTICTh MOBITPS HEJOCTATHHOIO, IO 30UTHIIMIO YaCOBUU
MPOMIKOK MK IIBITIHHSM BOJIOTEH 1 KadaHiB A0 7 A0, 1€ MMOBIPHO CHPUYHHSIO
3HCBOJHCHHS W BTpPaTH JKUTTE3MATHOCTI THWIKY, BCHXaHHS HUTOK KadaHiB, a
BHACIIJIOK 00yMOBUJIO HE3HAYHY YEPE33EPHUITIO.

Big BukuaHHs BOJIOTI JO MOJIOYHOI CTUTJIOCTI 3epHA (KPUTHUUYHUM MEP10]] KOJIU

MIPOXOIMIIO IHTEHCUBHE HAKOMMWYEHHSI CyXHUX PEUOBHH) BMICT MPOAYKTHUBHOIT BOJIOTH
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B OPHOMY IIIapi IPyHTY 3HAXOJMUBCS B Mexax 19,8—27,2 MM 3aJie)XKHO BiJ HOTO THUITY,
MEXaHIYHOTO CKJIaly, PIBHS OKYJbTYPEHOCTI, 3aCTOCOBYBAHOI CUCTEMH YJOOPEHHS.

3 20 mo 26 cepmHs MPOAOBXKYyBaja yTPUMYyBaTHUCS Moroaa 0e3 iCTOTHUX OMaiB i
3 MiJIBUILIEHUM TeMIepaTypHUM pexkuMoM. CepeaHbo/1000B1 TeMIepaTypH MOBITPSA
3Haxoawimca B mexax 19,3-21,5 °C i1 nepeumryBaim Hopmy (16,8 °C — y II Ta
15,8 °C y Il nmekamax cepmnus) Ha 2,6-5,7 °C. MakcumanbHy W MiHIMaJIbHY
TeMIIepaTypH MOBITPs BII3HAYEHO B OJIHY 1 Ty caMy 7100y (22.08), 1 BOHU BIAMOBIIHO
nopiBHioBanu 28,8 ta 13,0 °C.

Omnanu Bumnany B KUIbKOCTI 3,0 MM, iX pedinut cnoctepiranu 3 I aexaam numHs
— 80 % Bix Hopmu, III nekana — 7; 1 nexana cepmusa — 16, Il nekana cepmas — 18 %,
mumie 31 cepnHa Bunmasio 26 MM, IIO Ha PIBHI CEPEIHbOOAraTOPIYHOIO MOKA3HUKA
24 mMm. Ha 01.09 kykypynza 3Haxoamnacs B 79 ¢asi (BBCH). 3anacu npoykTuBHO1
Bosioru B 0—100 cm mrapi rpyHTy Oyiu Ha piBHI 167—179 MM, 110 € 3aA0BUTBHAM IS
dbopmyBanHs  3epHa. Ha  pociamnHax — BiIMIYEHO  HE3HAYHE  YPaKEHHS
reJIbMIHTOCIIOPI030M JIUCTSI.

Kgitens 2021 p. OyB xonoaHui 3 HIKk4or0 Ha 1,2 °C TeMrepatyporo MoBITps Ta
KUIBKICTIO OIMaiB sika cTaHOBHIIA 78 % 110 cepeIHbOOaraTOpiYHMX MOKA3HUKIB (0.
A.3). Y mepiii gekai TpaBHs CIIOCTEPIrain HE3HAYHE 3POCTAHHS TEMIIEPATypPHOTO
pexumy (Ha 1,5 °C), a B ipyriii 1 TpeTii Ha PiBHI CEpeIHHOOAraTOPIYHUX, KIITBKICTh
OMaJliB MO JeKaaax Oyja MEHIIOolo, BIAMOBiAHO: 68 %, 64 1 64 %. 3a Takux yMOB
MPOJYKTUBHA BOJIOTICTh IPYHTY B NOCiBHOMY Imapi — 10 cM cranoBuia 34,2 M.
MeTeopoioriydi MOKa3HUKU YEepBHS 1 JIMMHS XapakTepusyBainu Buioro Ha 1,5 °C 1
1,6 °C rtemmeparyporo 1 KITBKICTIO OMaaiB B MeXaxX CepeaHbOOAraTopiuHux
MOKa3HUKIB. Y cepnHl TemmeparypHuil pexxum OyB BumuM Ha 1,2 °C, a KUIbKICTb
omaiB cranoBwia 10,5%. Xomogaum 1 BosioruM OyB BepECEHb.

3a poku nochimkens I'TK BapitoBaB Big 1,62 mo 1,71, mo € B Mexax HOpMH

(1,1-1,6) mpwmitastoi ans 3axigHoro Jlicocreny (puc. 2.3).
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Puc. 2.3 PiBensb 3Bos10:keHHs (2019-2021 pp.)
[Tpumitka. I'TK — piBens 3Bonoxenns: 0,5-0,7 — cnabke; 0,8—1,0 — cepenne nemocrathe; 1,1—

1,5 — ontuMansHe; > 1,6 — HaAJIUIIKOBE.

Hocnigm Oynio 3akiajieHo Ha CipoMy JIICOBOMY, ITOBEPXHEBO-OTJICEHOMY,
JIETKOCYTJIMHKOBOMY I'PYHTI 3 HEBHUCOKHUM (32 TIOpIHMM) BMICTOM I'yMyCy B OPHOMY
mapi (0-20 cm) —1,7-1,8 %. Bwmict ayxHorizposizoBaHoro a3oty (3a Kopudinmom)
OyB Hu3bKUM — 89,6 MI/KT IpyHTY. 3abe3nedenHs pyxomuMm Gochopom i 0OMiHHUM
kanmieM (3a KipcanoBuMm) — cepenne, BiamoBigHo 69,5 1 68,0 mr/kr rpynry. Cyma
yBiOpaHuX OCHOB cTaHOBWIa — 13,7 mr-exB Ha 100 T rpyHTY, a peaxiiisi IpyHTOBOTO
po3unHy Oyia cimabokucioro (pHcoir. — 5,4).

3a BMICTOM MIKPOEJIEMEHTIB CIpl JIICOBI TOBEPXHEBO OTJICEHI TPYHTH
xapaktepusyBaiu cepeaHiMm 3abesneueHusm B (0,67 mr/kr rpyHTy), HU3bKHUM — MQ

(21,99), Co (0,56), Cu (1,68) i Bucokum — Zn (0,59 Mr/kr rpyHTy).

2.3 Cxemu J0CJ1iIiB Ta METOAUKA MPOBEIEHHS H0CTiIKEHD

JlocnmikeHHsT 3a TEMOIO JTUCepTaIliiiHOi poOOTH BUKOHAHI BHpOJoBXk 2019—
2022 pp. Ha MOJNSAX CIBO3MIHM BIJAUTY HAaCIHHUUTBA Ta HACIHHE3HABCTBA [HCTUTYTY
cuibebkoro rocnogapersa Kapnarcekoro periony HAAH Ykpainu.

3aranpHa IIoma nociBHoi AitsHkn 60 M2, o6mikoBa 50 M2 IloBTOpHICTE —

TPUPA30Ba, PO3MIILIEHHS BapiaHTIB — CHCTEMAaTUYHE.
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ArpoTexHiKa BHUPOIIYBaHHS KyKYpy/A3d 3a BHUKIIOYEHHSM (akTopiB, sKi
MOCTAaBJICHI HAa BUBYEHHS — 3araJIbHONPHUHATA JUIsl KyJIbTYpd B JaHId 30HI.
[Tonepennuk, pinak o3umuii. Ctpok ciBOu — omrtuMmanbhmid (II mexamga TpaBHS).
Hopwma BuciBy Haciuug riopumiB — 80 THC. cxok. Hac./ra. (paHHBOCTHUIIII) 1 /5 THC.
CXOX. Hac./ra (cepenubopanHi). OyHTIIUIHUNA TPOTPYHHUK — aBinenHa (0,5 /T, 1.p.
— te0ykoHazo, 50 r/m + mpoxiopas, 250 r/a + kpe3okcum-metun, 50 1/m). ['epOinm
— anenro (0,5 n/ra, n.p. - 130k3aduroron, 225 1/n + TieHkap6azoH-metwi, 90 /1 +
rumpocyiabdamin 150 r/m). Incexkturua;: 3amm (1,2 a/ra, a.p. — xnopmipudoc, 500 r/n
+ nunepmerpu, S0 r/m).

Y pocmimi 1 BuUBYaNM PpICT 1 PO3BUTOK POCIUH TIOPUIIB KYKYypyHI3H:
[Towaicrkuii 190 MB, JIH Meotuna, JIH Xoptuis, Opxunsg 237 MB (opurinatop —
HepxaBHa ycranoBa [HctutyT 3epHOBUX KynsTyp HAAH, M. [[Hinpo) 3anexHO Bif
NOTOAHUX YMHHUKIB. TEXHOJOTisl BHpOIIyBaHHS — Oa3zoBa. DOH MiHEpalIbHOIO
kuBaeHHS N120PgoKogo,

BriuB MikpomoOpuB 3a mepeAmnociBHOI 0OpoOku HaciHHA: 1 — 6e3 oOpoOku
HaciHHS (KOHTpPOJIb); 2 — opakyn HaciHHs, 1,0 1/1; 3 — Opekcin Komb6i, 0,5 kr/T; 4 —
Banarpo €/ITA wmikc 5, 0,2 xr/1 (hakTop A) Ha IPOTYKTUBHICTH T1OPHUIIB KYKYPY/I3H:
[TouaiBcekuit 190 MB, JIH Meotuaa, JIH Xoptuis, Opxuus 237 MB (daxtop B) Ta
€(EeKTUBHICTh JIMCTKOBOTO 3aCTOCYBaHHS MIKpOAOOpPHBA OpaKyJ MYJbTUKOMILIEKC
(1,5 a/ra) y pi3ni ¢dasu po3sutky Kynstypu: BBCH 13-15 (3-5 nuctkis), BBCH 16—
18 (68 muctkiB), BBCH 59 (moBHa nosiBa BoyioTi) Ha (hOHI MiHEPAILHOTO YKUBJICHHS
N120P90Kgo BUBYaAIH B Mociii 2.

Y nmochigi 3 OOrpyHTOBYBaJIM pEakilif0 TIOpUIIB KYKYpyA3u pPI3HUX TPyl
cturaocTi (pakrop A) 3a HopMm BuciBY HaciHHs: 80 1 75 Tuc. cxox. Hac./ra (pakrop
B) Ha ynoOpennsi: 1 — 6e3 1o6puB (KoHTPOIb), 2 — N120PgoKog, 3— N15oPooKgo (hakTop
O).

JocnimkeHHsT TMPOBOAWIM 3a METOJUWKAMHU: TMOJIbOBA CXOXICTh HACIHHS,
30epeKeHHs] POCIMH 10 30uMpaHHs, (EHOJIOTIYHI CIOCTEPEKEHHS 3a POCIMHAMH —
Jle6inpy €. M., [HuxoB B. C., Ilamenko KO. M. MeToauka npoBeAeHHS MOJbOBUX

JOCHTIIIB 3 KYKYPYA300 : METOAWYHI pekoMmeHmarii [214]. dironaronoridyda oriiHKa
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pociuHn  — OOmik XBOpoO 1 WIKIJHUKIB CUIBCBKOTOCHOJAPCHKUX — KYJIBTYP
/ B. T1. Omemtora, 1. B. I'puropoBuy, B. C. Yaban Ta iH. [215]. BusHauenus o
JMCTKOBOI MOBEPXHI POCIMH Ta YUCTY MPOIYKTHUBHICTH (POTOCHHTE3Y KyKypyA3H —
[Terepcon H. B., Yepnomupnina T. O., Kypunsk €. K. Ilpaktukym 3 izionorii
POCJIHH : HaBYAIbHHN MOCIOHMK [216]. BuznaueHHs Mopdo-0i0I0TIYHAX TTOKA3HUKIB
— ®ypcora I'. K., ®ypcos JI. 1., Ceprees B. B. PocnunHuireo : mabopatopHo-
npaktndHi 3aHATTA. Y. 1. 3epuosi kymemypu : HaBuanpHuUW TmOCiOHMK [217].
YpoxaifHiCTh 3epHa KyKypyA3U BU3HAUYAIH 32 METOAMKOIO MPOBEIACHHS €KCIEPTU3U
COPTIB Ha MPUAATHICTH J0 momwupeHHs B Ykpaini, 2016 [218]. IlociBHi skocCTi
HaciHHA T10puniB Kykypyasu — srigao JCTY 2240-93; ACTY 4138-2002; ACTY
4525:2006 [219-221]. Exonomiuny omiHky — boiiko B. 1., JIe6ias €. M., Pubka B. C.
Exonomika BUpOOHUIITBA 3e€pHA (3 OCHOBAMHU OpraHi3allii 1 TeXHOJIOT1i BUPOOHUIITBA)
[222]. 3aranpHy cratEcTHYHY OOpPOOKY HaHHMX OCTIKEHb MPOBOIWIMA 3TiIHO
metouku JI. O. AtpamenToBoi [223].

[TapameTpu BapiroBaHHS, KOE(IIIEHTH KOpEIAlii, perpecii, TOCTOBIPHICTbH
pO3paxoBaHMX MOKa3HUKIB BU3Havyau 3a metoaukoro Jlityn I1. I1., Kupuuenko B. B.,
[Terpenkona B. I1., Konomanska B. T1., 2009 [224].

Cucremaruzanito, popMyBaHHs 0a3u JaHUX, MaTeMaTUYHE 00OpaxyBaHHA, HAOIp
Ta0NMIb 1 PHUCYHKIB, HANUCaHHSA TEKCTYy pOOOTH 3IIMCHIOBAIM HAa CY4YaCHOMY
MEPCOHATILHOMY KOMIT'IOTEpl 3a JIOMOMOTOI0 CIEMiaIbHUX MPUKIATHUX TPOrpaM:

Microsoft Word 2010 ta Microsoft Excel 2010.

2.4 XapaxkrepucTuka riopuaiB KyKypy/a3u Ta J0CJTiI)KyBaHUX NMpPenapaTis

llouaiscoxkuii 190 MB — npoctuii riopun panabocturioi rpynu (DAO 190)
IHCTUTYTY — JlepaBHa yCTaHOBa [HCTUTYT CLIbCHKOTO TOCHOAPCTBA CTEMOBOI 30HU
HAAH (M. IHITpIETPOBCHK), 36pHOBOTO HAINIPSIMKY BHKOpUCTaHHs. Y Peectpi copTis
POCIIMH NMpUAATHUX Uil momupeHHs B Ykpaini 3 2009 p. PekoMeHnioBaHui Uil 30H
BupoiyBanHs Jlicocreny, Creny. Pocnuuu xapaktepusyroThesi Bucorowo 190-200

CM, HE KymaThCsi. Y HHUX KauaH JOBXKUHOIO 18-20 cm mwiniHapudHOi (dopmH.
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KinbKicTh psiiiB 3epeH cTaHOBUTH 16—18 miT., a 3eped B psaay 36—38 mr. UepBoHOTO
KOJIbOpY CTpIKeHb. Buxin 3epHa ckinanae B cepenHboMy 80-85 %. Bucora
KkpirieHHs1 kadaHiB — 60—70 cm. 3epHiBka xkoBTa, 3yooBuaHa. Maca 1000 3epen —
270-280 r. Ilepem3bupansHa rycroTa pocaus s 3084 Jlicocremy 75-80 tuc. mt/ra.
CriiikicTh 10 BwisAraHHs 7 0aliB, XOJOJOCTIMKICTh — 7 , OCYXU — 7, ypa’KeHHS
OCHOBHHUMHM XBOpoOamMu — 7, TIOMIKO/DKEHHS IIKigHMKamu — [ %. 3abesneuye
MOTEHITIHY BpokaiHicTh 3epHa 11,0-12,5 1/ra. JloOpe pearye Ha OKpaIIaHHs YMOB
BUPOIIYBaHHs. XapaKTEPHU3y€EThCsl 1HTEHCUBHOIO BOJIOTOBIAYCI0 Ta HHU3BKOIO
nepea301panbHOI0 BOJIOTICTIO 3€pHA.

VYHiBepcanbHu, XonomocTidkuit ri0pua /J[H Meomuoa. € TpbOXTIHINHUM,
panabocTurauM 3 ®AO 190. 3anecenuit 1o Jlep:kaBHoro peectpy copti 3 2018 p.
Opurinarop — [HcTuTyT 3epHOBUX KynbTyp HAAH.

JJH MeoTtuaa 3epHOBOTO 1 CHUJIOCHOTO HampsIMKy BHUKOpHCTaHHS. Pocnuna
Bucotoro 240-250 cMm, He kymuThes. Kauanu kpimsitees Ha BucoTi 90-100 cwm.
KauaH KOHyCHO-UMIIHAPUYHOT (GOPMH TOBKUHOIO 22—24 cMm. Uucno psiiB 3epeH Ha
kauaHi 14-16, crtpwxkenp uepBoHuil. Buxim 3epua 78-80 %. 3epHO XOBTeE,
KPEMEHUCTO-3y00moAi0He OKpyTio-nipoaoBryBaroi ¢dopmu. Maca 1000 3epen 280—
290 r. XapakTepu3y€eTbcsl IHTEHCUBHOIO BOJIOTOBIIA4ei0 3€pHOM 1 I0Ope pearye Ha
MOKpAIIaHHS YMOB BHPOIIYBAaHHS, BUTPUMYE TPHUBAJIMK TEPECTiH POCIHUH ITiCIs
JO3p1BaHHS, CTIMKUN O BEreTaTMBHOTO BWISATAHHS 1 BpPaXXEHHS TOJOBHUMH
XBOpoOaMu Ta IIKIJHUKAMH. BiJpi3HSIEThCS  BHCOKOI  BUTPUBAIICTIO [0
PAaHHBOBECHSIHOTO  TOXOJIOAAHHS, CTIMKMKH 110 Tmocyxu Ta kapu. JloOpe
3apEKOMEH]IyBaB ceOe B EKOJIONIYHOMY BHIPOOYBaHHI SIK B MIBJEHHUX, Tak 1 B
MIBHIYHUX PEriOHaX KpaiHu. 3a POKM BUIPOOYBAHHS B CTEMOBIM 30HI BPOXKAWHICTH
3epHa Oyna Ha piBHI 6,5-7,0 T/ra, a B micocrenoi Ta B [lomicci 10,0-12,7 T/ra, npu
30upanbHiil Bosiorocti 3epHa 15,5-15,7 %. 3ona BupoiryBanns — Crern, Jlicocte,
[Tomices.

JIH Xopmuys — nipoctuii MmogudikoBanuii cepenubopanHiit riopug (DAO 240).
Opurinarop JlepkaBHa ycTaHOBa [HCTUTYT CIJIbCHKOT'O TOCIIOIAPCTBA CTETIOBOI 30HH.
Y JepxaBHomy peectpi 3 2016 p. 3epHOBOro HampsMKy BUKOPHUCTaHHS. 30Ha

BuponryBanus — Cren, Jlicocren, Ilomiccs. Bucokopocimit (230-240 cMm), He
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KyIIMCTUH 3 KpIIUIGHHAM HWXHbOro kauaHa Ha piBHl 100-110 cm. dopma
KAuaHa [WIHAPHYHA 3 4YepPBOHMM CTPMJKHEM. MOro mapaMeTpu CTaHOBJIATh:
nowkumHa — 21-23 cm, KimbKicTh psagiB —14-16 mT. 3epHO CBITIOKOBTO—
nomapanuee, 3yoomnonaione macoro 1000 3epen 260-270 r Ta BUXx0mOM 3epHa 83—
84 %. I'ibpun xapakTepu3yeTbCs BUCOKOIO CTIMKICTIO /0 BMJISITAHHS 1 BPa)KEHHSA
rOJJOBHUMH XBOpPOOaMM Ta IIKIJIHUKAMHU, OJHAK BUTPUBAIICTH 10 MEPECTOI0 «HA
KOpEH1» —HU3bKa, TOMY IS 3WMOBOTO 30WMpaHHs HE mpumatHuid. [i0pua myxe
IHTEHCUBHOI BOJIOTOBi//Iadi 3€pHOM 1 JOOpe pearye Ha TOKpallaHHS YMOB
BUPOIITYBaHHs. XOJOJOCTIMKHM, MOCYXOCTIMKICTh Ta >KapOCTIWKICTh cepefHs. Ha
3aBepIlaJbHUX €Tamax BereTarlii BHCOKI TeMIIepaTypu IMOBITPS € HEOE3MEUHUMH.
['ycroTa cTostHHsl pociiuH B 30H1 Cteny 55—60 tuc. mwt./ra, Jlicocreny — 80, ITomces
—90-100 Tuc. mr./ra. [ToTeHmiitna BpokanHicTs 3epHa 13,0—-13,5 1/ra.

Oparcuya 237 MB — npoctuii moaudikoBanuii cepeaubopanHiit riopua (PAO
230). 3anecenuit 1o [epkaBHOTO peectpy copTiB pociauH B Ykpaini 3 2010 p. I'iopun
XapaKTepU3y€EThCS TOEAHAHHIM BUCOKOI YPOXKAHHOCTI Ta MIBUAKOI BTPATH BOJIOTH 3a
30upanHs 3epHa. Pocnuna Bucokopocma — 250-260 cm, He KyUIUTHCS, CTiMKa 10
naMkocTi crebia. Kauan gopxkunoro — 20-21 cm, unciio psaiB 3epeH Ha KadaHi — 16—
18, 3epen B psnmy — 34-36, cTpuwkeHb 4YepBOHUN. ['yCTOTa CTOSHHA POCIWH B
Jlicocreny — 7580, ITomiccst — 80—85 tuc. mt./ra. [ToTeHiitHa BpoxkaifHiCTh 3epHa —
11,0-12,0 1/ra.

Opaxyn nacinns (Bupoouuk HBO «JlonuHa) — yHIKaNIbHE piike MiKpOJIOOPHBO
JU1si 0OpOOKHM HACIHHA, sIKe MICTUTh (hochop, 110 3HAXOAUTHCS y CKIAJl OpraHIgyHOi
MOJIEKYJIH , SIKa BUCTYIIA€ B POJIi X€JIaTOyTBOPIOBaYa Ta JIETKO 1 MIBUAKO MPOHHUKAE B
TkaHuHU. Kaniil y ckiaal 1o0puBa CTUMYIIIOE CXOKICTh HACIHHS 1 O KIIITHH.

Jlo ckmamy MikpogoOpuBa BXOASITh Kajlii, Cipka, MiJlb, MapraHellb Ta MOJIi0IeH
3aBJSIKU SIKUM POCJIMHU JI00PE 3aCBOIOIOTH IMIJIBUIIICHI 103U TOOPUB, MAlOTh KpaIlHii
PO3BUTOK KOPEHEBOT CUCTEMHU, 3UMOCTIHKICTb, Ta CTIMKICTh /10 BUJIATAHHSI.

bpexcin Kom6i — inHOBariitna po3pobka kommanii Walagro (Itamis), sika
MIPE/ICTABIIIE KOMILUIEKC MIKPOEJIEMEHTIB XEeJIaTU30BaHUX HOBHM BHUIOM CITOJYKH

LPCA- nirHiHnomkapOoKCUIOBOIO KHUCIOTO. Lle yHiBepcalibHe MiIKpOJAOOPUBO st
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KYKypyA3H, SIKAH BKIIOYAaE CiM BakiauBuX enemenrtiB: MgO (6,0 %), B (1,2), Cu
(0,8), Fe (0,6), Mo (1,0), Mn (0,7), Zn (5,0 %).

Banaepo €J]TA mixc 5 - KOMIUJIEKCHE MIBUIKOPO3YUHHE TOOPUBO, B KOXKHIM
MIKpOTpaHyJl SIKOTO MICTSIThCS BCl HEOOXiJTHI POCIMHAM MIKPOEIEMEHTH CEMHU
He3aMIHHUX JJIs1 (i310J10T1i POCIIHH, 30aTaHCOBAHUX Yy MPOIOPINAX, MOAIOHHX 0
NPUPOHOTO CHiBBiAHOIIEHHS Y TkanuHax: MgO (9,0 %), Fe (4,0), Mn (4,0), B (0,5),
Mo (0,1), Zn (1,5 %). Cxian mikpoaoOpuBa iieadbHUN IJIs IEPEAOCiBHOT 00pOoOKH
HACIHHS BCIX KYJBTYp 1 100pe MOEAHYETHCS 3 MPOTPYHHUKAMH.

Opakyn myabmuxomniekc — KOMIUIEKCHE YHIBEpCAJbHE MIKpPOJA0OpUBO,
BUPOOHUK MIKHAPOHE 00’ €THAHHS MIANPUEMCTB «JlOoHAY.

Hopwma 3actocyBanHs Ha KyKypya3i 1-2 n/ra 'y ¢a3y 3—5 1 7-8 nucTkiB. Y ckiaj
n00pUBa BXOJATH SIK OCHOBHI ejieMeHTH >kuBjieHHs1 (NPK) Tak 1 MikpoeleMeHTH y
xenatHi popmi: Mn, Co, Cu, Fe, Zn. EtinponoBa kuciora, K XelaTylOUuld areHT
YTBOPIOE BUCOKOCTIMKI Xelath 3 MeTanamMu. Po3kianaiouuTh  BOHA YTBOPIOE
JIETKO3aCBOIOBaH1 3 pocauHaMu 3’ €HaHHA. [OHU KajbLio K1 TIATPUMYE TOOPUBO B
PO3YMHEHOMY CTaHI 3MEHIIYIOTh YTBOPEHHS B KIITHHAX POCIUMH HEPOIUYMHHUX
CIIOJIyK KaJIbIIII0 3 OKCcaJlaTaMH 1 CIPHUs€ OUIBII TPUBATIOMY HOT0 BUKOPUCTAHHIO Ta
YaCTKOBO yCYBAlOTh MOTO HEJOJIK Mpu akTuBailii pepmentiB. OCTaHHI B CBOIO YEpry

PETYJIIOI0Th B KJIITUHAX MOTIK PyXY BOAM.

BucHoBkuM 10 po3ainy 2

AHani3 IpyHTOBO-KJIIMaTUYHUX YMOB 30HU 3axigHoro Jlicocreny MiATBEPAKYE

Ipo MIABULIEHHS TEMIEPATypPHOrO0 PEXHMY Ta JOCTAaTHIO KUIBKICTh OMaJiB 3a

OCTaHH1 POKH, IO BIAMOBiIa€ BUMOTaM KYJbTypU KYKYpyA3H 1 J03BOJISIE MPOBECTU

00’€KTUBHY, KOMIUICKCHY OIIHKY 3a MOp(]oJoro-0i0J0oriYyHUMH O3HAaKaMu Ta
rOCIOJIAPCHKO — MIHHUMH ITOKa3HUKAMH T10pH/IiB.

Husbka mnpupoaHs poMIOYICTh TPYHTIB JOCHIKYBAaHOI 30HW € OIHUM 13

(bakTopiB OTpUMaHHS HU3BKUX BpPOXKAiB KyKypya3u. IligBUIIEHHS MPOIYKTUBHOCTI

KyJbTYypHU MOXHaA JOCATHYTH 3a 30a7JaHCOBAHOI CHCTEMH >KUBJICHHS POCIINH
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(MiHepalbHUMHK JTOOpUBaMH, MIKpOJAOOpHBAaMHK) 3 BpaxyBaHHSAM peakiiii riopuay Ha
3aIpOIIOHOBAHI HOPMH 1 iX KOpETryBaHHs 10 Pi3HUX (pa3 po3BUTKY KyJIbTYPH.

[lpn mnmanyBaHHI aucepTaliiHOl POOOTH BHUKOPUCTAHI CydyacHI METOAU
HaykoBoi pobOotu. JlocmiHuii Matepiall BKJIFOYA€E BITYM3HSAHI T1Opuau, HOBI hopMHu
MiHEpaJIbHUX TO0OpWB, MIKpPOJOOpUB Ta MOp(OpEryasaTopiB, IO BIAMOBIAAE

Cy4aCHUM CBITOBHM TCHICHITISIM.
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PO3/11 3

PICT I PO3BUTOK POCJIMH KYKYPY /31
3AJIEKHO BIJ IOI'OJHUX YNHHUKIB

be3 nmocnimkeHb 3aKOHOMIPHOCTEH pOCTY W PO3BUTKY POCIUH KYKYpyA3U B
OokpeMi MiK(}a3HI MepioAM BereTalii 3a pi3HUX YMOB BHPOIIYBAaHHS, BHBYCHHS
BIUIMBY TPUPOAHUX Ta arpOTEXHIYHMX YMHHUKIB Ha (OPMYBaHHS TOCIOJAPCHKOI
I[IHHOT YaCTUHU BPOXKAI0 TMPAKTUYHO HEMOXJIMBO JOCATHYTH BHCOKOTO PIBHSA
BpOXkKANUHOCTI 1i€1 KyabTypu. Ciij MiAKPECTUTH, [0 KOKEH €Tall B OHTOI€HETUYHOMY
PO3BUTKY XapaKTepU3y€TbCsl BU3HAYCHUMH BHMOTaMU BHUPOIIYBaHHsA, sKI Tpeda
BpaxOBYBaTH NpH IUIaHYBaHHI TEXHOJIOTIYHOIO MPOLECY Ta WOro MpPaKTUYHOI
peanizailii 3 KOpPUTyBaHHSIM Ha IOTOYHI MOTOJHI Ta TOCHOAAPCHKO-CKOHOMIYHI
yMOBH. JJig OTpUMaHHS MaKCUMaJIbHUX ypOXaiB Ha BUCOKOMY arpooHi; cepeaHbo
IJIACTUYHUX, 3 IIMPOKUM aJalTUBHUM IMOTEHIIAIOM — JJIs BIJIHOCHO CTaOlIbHUX
ypoXaiB Ha TOJAX 3 HECTabUIbHUM arpooHOM 1 BHUCOKOCTAOUTBHUX — JIJISt
rapaHTOBAHOI'O BPOXal0 B yMOBaX 3MIHHMX METEOPOJIOTIYHMX YMHHUKIB Ha O1THHMX
32 MOKUBHUM CKJIQJIOM I'PyHTaX 0OyMOBJIIO€ BUPOIILYBAaTH B KOXKHOMY TOCIIOAApPCTBI
CHEKTp TIOpUIIB 3 PI3HUM THUIIOM peakilii Ha MIHJIUBICTH YMOB CepelnoBUIa. Y
BUPOIIYBaHHI KYKYpyJA3W TOTPIOHO YITKO BHU3HAUUTHUCS 3 MOTEHUIWHUMH
MO>KJIMBOCTSIMH 30HW BUPOIIYBaHHS Ta KOHKPETHOTO TOJISL JJIsi 3HIM)KCHHS BIUIUBY
cTpecoBux (akrtopiB. HeBmammii BuOip riOpuaiB Ta HEmpaBUIbHE BUKOPUCTAHHS €
OJIHIEI0 3 MPUYUH HU3BKUX BPOXKAiB, M0 OOYMOBIIOE MOIIYK MUISAXIB ONTHMI3AIi
YMOB BHPOIIYBAaHHS POCIUH PI3HUX OIOTHIIB, a TaKOX JOCIIPKCHHS aJIalTHBHUX
(GYHKIIIH 1 arpoleHOTHYHOI CTIHKOCTI HOBOCTBOPEHUX TiOpuaiB [225-227].

Came 3a 03HaKaMH aIalTOBAHOCTI IO YMOB KOHKPETHOI IPYHTOBO-KJIIMATHYHOT
30HU, BHCOKOi ¥ CTaOLIBHOI BPOKAMHOCTI Ta HU3BKOI Mepea30upaibHOI BOJIOTOCTI
3epHa MOTPIOHO MPOBOAUTH J00ip TiOpUAIB. 3 METOI MiJABUILECHHS E€KOHOMIYHOI

e(beKTI/IBHOCTi BHUPOIIYBAHHA 3C€pHA Ta 3HWKXCHHA BINUIMBY HCTATHBHUX LII/IHHI/IKiB,
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JOUITBHO JOTPUMYBATUCh OPIEHTOBHOTO CIIBBIAHOIIEHHS, 30Kpema: [Uii 30HH
Jlicocteny — 35 % panubocturioi rpynu, 50-55 % — cepennbopanuboi, 10 — 15 %
cepenHboMi3HbOI; ast 30HU [Tomicest — 100 % panHbOCcTHIIIO! TpyH [228—230].
KiimaTtuysi yMOBH 30H BHPOIIYBaHHS B YKpaiHi BiJ3HAYAIOTHCS HAI3BUYAIHOIO
PI3HOMAaHITHICTIO, KOXKHA 3 SIKMX MAa€ CBOI IPYHTOB1 0COOJIMBOCT1, YMOBH 3BOJIOKCHHS

Ta TeMmeparypHuii pexxum [231] (tadum. 3.1).

Tabnuus 3.1
KaiMmaTuuHi yMOBH 30H BUPOIYBAHHSI KYKYPYA3H
(cepennboOaraTopiuni xani 3a 1989-2008 pp.)
3 temnepatypoto Bumie 10 °C .
[ pyHTOBO- Piuna cyma
. TPHUBAJIICTh cyma .
KJIIMaTU4YHAa cyma OAP, OonasiB,
nepiomy, Temmeparyp,| I'TK
30Ha . M JTx/m? MM
116 °C
JlicocTen 161 1491 2660 1,2-1,6 547-632
[Tomices 157 1432 2595 1,4-1,9 609738

TemnepaTtypHuii (pakTop BHOCUTB ICTOTHI OOMEXEHHS B PICT 1 PO3BUTOK POCIIUH
KYKypyA34, OCKUIBKM 3a BHUpPOILYBaHHS Ha 3€pHO MOTpeda B TEIUIOBUX pecypcax
OOMEXKYEThCSI JJATOK CTIMKOTO TEPEXOy CEPEeIHbOJO00BUX TEMIIEpaTyp MOBITPS
yepe3 10 °C. 3a temnepatypu Hxkue 6,6 °C y poClIMH NPUNTUHAETHCS (POPMYBAHHS
HOBOTO JIMCTSI, a 3@ PI3KUX KOJMBAaHb JEHHUX 1 HIYHUX TEMIIEpaTyp TajibMYHOThCS
POCTOBI IIPOLIECH 1 MOAOBKYETHCS BEreTaliiHuil nepio. BecHaHI TPUMOPO3KH 10
MiHyc 2—3 °C MOXYTb MOBHICTIO MOMIKOAUTH cxoau. [Ipotsarom Bererariii, 10 yacy
MOSIBU TEHEPATUBHUX OpPTaHiB, MIJBUINEHHS MOKA3HUKIB N0 mo3Hauku 25 °C He
HIKOJAWTH POCTY 1 PO3BUTKY POCIWH, OJHAK MICIS LBITIHHS 1 MPHU MOSBI Ha KayaHaX
CTOBIYHKIB MPUHUMOYOK i1 BIUTUB € — HETaTUBHUM.

CyMa O010JI0OTIYHO AaKTHUBHUX TeMIepaTyp, HEOOXITHUX sl 3a0e3leyueHHs
JO3pIBaHHA  HACIHHSA OioTumiB 2100-2200 °C,

CKOPOCTHUTIIINX CTaHOBHUTH

cepeHbOCTUTIINX 1 mi3HboCcTUIHX — 24002700 °C (Tads. 3.2).
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CepeTHbOCTUTJI1 ¥ MI3HBOCTUTIII T1I0PUIU KYKYPY/I3U BIAPI3HAIOTHCA M1 COOO0I0
CYMOIO TeMmIlepaTyp, HEOOXiTHMX IJis HacTaHHS (a3l BUKUIAHHS BOJOTI, ajie
NOTPeOyIOTh MPAKTUIHO OJHAKOBOI JJIsI IPOXODKEHHS HACTYMHUX (Da3 10 HACTaHHS

010JIOT1YHOT CTUTJIOCTI 3€pHA.

Tabnuys 3.2
TenoBuii pexxum ridpuaiB KyKypya3u pi3HUX rpyll CTHIJIOCTI
Bererariiinnmii [Torpeba B cymi
Cyma . .
nepioz, 110 TeMIeparyp

I'pyna cturnocti | ®AO | Temneparypu

Bunie 10 °C 3a
suile 10 °C | Jlicocren | Ilomices .
BETeTAaIllIO
PannvocTurm 100-199| 900-1000 97-102 | 101-106 2100
Cepennropanni | 200-299 1100 107-116 | 109-119 2200
Cepennpocturii | 300-399 1150 120-125 | 123-126 2400
Cepennromizai | 400-499 1200 120-125 | 123-126 2500
[TizaBOCTHTITI 500-600| 1250-1300 | 120-125 | 123-126 2700

3.1 IMoaboBa cX0XkKiCTh HACIHHS KYKYPYA3H

Jlani HaBenmeHi Taba. 3.3 MIATBEPKYIOThH MPO HAPOCTAHHS TEMIEPATyPHOTO
peXUMy B MEpIIiiA JeKaal TpaBHS B JOCTIKYBaHI POKU, [0 OOYMOBUJIO 3MIIICHHS
CTPOKIB CIBOM 3 Ipyroi Ha MepIry.

VY 2021 p. cyma onaaiB B mepioja ciBOu Oyrna meHmow Ha 29,6 mMm, a B 2019 1
2020 pp. — 6inbmoro 64,6 1 40,3 MM 3a cepeHROOAraTOpivHOTO MOKa3HUKa 85,0 MM.

OnTuManbHUN TEMIIEPaTypHU PEXUM 3 JOCTAaTHIM BOJIOrO 3a0e3MeYeHHSIM
IPYHTY CHPHUSUIM TPOAYKTHBHIM Bosiorocti mociBHoro tmapy (0-20 cm), ska
BapitoBana Big 30,6 mm (2021 p.) mo 42,3 mm (2019 p.), mo 3a6e3neunsio moJLOBY

CXOXICTh HaciHHS T10puaiB Ha piBHI 94,9-98,1 %.
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Tabnuus 3.3
CepeaHiil NOKa3HUK MOJHOBOI CX0KOCTi HACIHHSA riOPHAIB 3aJ1€KHO Bij 3amaciB

NPOAYKTHBHOI BOJIOTH TPYHTY B nepioa ciBoa- cxoam kykypynsu (2019-2021 pp.)

Cepennbo-ekaaHa ) 'S A
. Cywma oma/is, = o =
TeMIlepaTypa IOBITPS, SH= 2 .
R MM C ol 8BS
C > & 3 S o=
Pix E( = o o =
JICKaM TPaBHS QS| g T
=5d B3
N B = .
I | 111 I | 111 g R 5
= =
o
2019 9,4 14,3 15,9 | 36,7 79,1 | 33,8 42.3 98,1
2020 10,6 10,8 11,1 | 325 | 37,6 | 55,2 39,6 97,4
2021 10,8 13,4 13,7 | 16,3 19,2 | 19,9 30,6 94,9
Cepenne 11,5 13,4 13,7 | 24,0 | 30,0 | 31,0 37,5 96,8
Bigxunenus| 0,6 0,2 1,2 0,6 11,9 2,3

3a poKU HAIIUX JTOCHIJKEHb CyMa aKTUBHUX TEMIIepaTyp BiJl C1BOU /10 30MpaHHS

riopuniB Kykypya3u Bapiroana Bix 2311,1 °C (2021 p.) no 2448,5 °C (2019 p.), mo

nepeBaxano OI0JOriyHI  BUMOTHM  paHHbOCTUTIIMX riopumiB (2100 °C) 1
cepennbopanHix (2200 °C) —na 211,1-348,5 °C ta 111,1-248,5°C (Tadn. 3.4).
Tabnuys 3.4

Cyma aktuBHUX Temnepartyp (%) Ta KIbKicTh onaaiB (MM) 3a nepioja Bereramii

riopuais (2019-2021 pp.)

bionoriuni BUuMorn .. :
) ) KinpkicTh omaais,MM
Cyma riopuais, °C
Pi AKTHBHUX + 10 BUMOI
a temneparyp,| DAO DOAO riopumy 3a
oC 100-199 | 200-299 | QTR | akrepucTH-
ko010 (450 Mm)
2019 24485 424.9 -25,1
2020 2357,1 2100 2200 414.8 -35,2
2021 2311,1 432,9 -17,1
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KinekicTs onazaiB cranoBuia 414,8 mm (2020 p.) — 432,9 mm (2021 p.), 1o Oyso

HIKYE Bl O10J0TT4HUX BUMOT — 450 MM.

3.2 TpuBajicth (pa3 po3BUTKY riopuain

Y 2020 p. nepenaj BUCOKUX JIEHHUX 1 HU3bKUX HIYHUX TEMIIEPATYp OOYMOBUIH
30UIBIICHHS TPUBAJIOCTI JJaHOTO mepioay 10 18 116. Mana kinbkicTh onagis y 2021 p.
(68 %) 3abe3nmeunia cxoau depes 13 mib.

VY cepenHbOMY 3a TpPH POKH JIOCTIKEHb Tepioa ciBOa-cxoau TpuBaB 15 110
(Tabm. 3.5).

Tabnuys 3.5
TpuBasicts pa3 po3BUTKY POCJIUH Ta J03PiBAHHS 3€PHA riOPUIIB KYKYPYA3H

(2019-2021 pp.), 16

®opmyBaHHSA Ta

Po3Butok pocnun JT03p1BaHHS
o)
3epHa 5
R
e =
= = = _ ~ ~ | 5
Z 8 > | €| 3| T 7€
= x>8 5 A E = g | & H
. 2o ebadas 5| 8| 8| £l 5
Tiopun DAO [T E o E Y E & 3 5| E| 28 H
SBxESIIYERE | 2| & o 2F
s 2 < ] &~ o0 ~ | B F
% oS S E % g % g 2| =] »| xm| &g
o — H = -
) m T Q o
% O = M 8 8 m
[TouaiBchkHit
190 MB

~

(KOHTPOJIB) 100-199 15 | 44 | 13 3) 17 | 13 | 11 | 125

JAH Meotuna [100-199 15 | 45 | 13 3) 7 17 | 13 | 11 | 125

JIH Xoptuua 200299 15 | 46 | 14 6 6 16 | 12 | 12 | 127

Opxuris 237
MB 200-299 15 | 47 14 6 6 16 | 12 | 12 | 127

Bigxunenus 0 2 1 1 1 1 1 2 4
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3a tpuBamictio pazu BBCH 10-19 (dopmyBaHHS JHUCTKOBOTO amapary)
PI3HHIIA MiX TPylaMU CTHUTJIOCTI PaHHBOCTHUTJIOI 1 CEpeIHBOPAHHBOIO CTAaHOBHJIA
1-2 noOwu.

VY ¢azax: BBCH 30-39 (Buxia B Tpy6ky), BBCH 51-59 (mosiBa cyuBiTh) Ta
BBCH 61-69 (uBitinHs) pi3uuilsg Oyna HesHaunorwo (1 go6a). TpuamgicTe MOJIOYHOT
CTUTJIOCTI B TiOpuaiB BapiroBajia B Mexkax 16—17 mi0, BockoBoi — 12—13, moBHOI —
11-12 noOmu.

3aranbHa KUIBKICTH 110 BiJ CXOMIB 1O UBITIHHA — 77/—82, GopMmyBaHHS Ta
no3piBanHs 3epHa — 41 (pc) 1 40 (cp), mepioa Bereralli paHHbOCTHUIJIIMX T1OpUIIB

ctaHoBuB 125 116, cepennpocturiux — 127 mi6.

3.3 Ilnoma JHMCTKOBOI MOBEPXHi POCJHH Ta YHMCTa NPOAYKTHBHICTH

(¢porocunre3sy riopuais

Jlo6pe  po3BuUHEHHII  (OTOCMHTETUYHHMI  amapaT pOCIMH  KyKypyaA3H,
ONTUMAJIbHUA 32 00’€MOM 1 JIMHAMIKOK (DYHKI[IOHYBAHHS, SKWUWA TpHUBAIM Yac
(MaKkcMMaNbHO) 3HAXOJMWTHCS B AKTMBHOMY CTaHI K Ha MOYaTKy, TaK 1 HAMPUKIHII
BEreTalliHOTO MEPIOAY € OJJHUM 13 UNHHUKIB OJIEp’KaHHS BUCOKUX 1 CTAIUX YPOXKAiB
KyKkypyasu [235, 236].

[Tnoma nmucTkoBoi MoBepxHi pociuH y a3y uBiTiHHA Kykypyn3u (BBCH 65)
dbopmyBasiaca B TICHIM B3aeMOJil O10JIOMYHUX OCOOJMBOCTEN TiOpuay, HOro rpymnu
CTHUIJIOCTI Ta MOTOAHUX YMOB, 1110 CKJIaJJaIUCs B POKH JOCIHIJKEHb

Ha ¢oni minepanbnoro »xuBieHHS NixoPgoKgy cepemHili mokazHUK IUIONI
JIMCTKOBOT MOBEPXHi KYKYpy/31 BapitoBas Bix 34,1 1o 40,1 tuc. m%/ra (Tadm. 3.6).

MakcumanbHI PO3BUTOK JIMCTKOBOI TIOBEPXHI B TIEPioJ I[BITIHHS 3a()iKCOBAHO
B 2019 p. 3a cyMu aKTUBHUX TEMIIEpATyp BUIIOI 32 CEpeAHLOOAraTOpiuH1 MOKA3HUKH

Ha 304 °C ta onamiB 9,7 mm — 34,6-41,6 Tc. M?/Ta.
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Tabnuus 3.6

ILi1o1ma JIUCTKOBOI MOBEPXHI KYKYPY/A3H 3aJ1€5KHO Bi/l TPYIIA CTUIJIOCTI riopuay B

azy BBCH 65 (nmoBHe usitinns) (2019-2021 pp.), Tuc. M%/ra
pasy ( ) pp

Pix + 110
['opun ®AO Cepenne
2019 | 2020 | 2021 KOHTPOJIIO

Howaipcermit - 190\ 104 199 | 346 | 337 | 340 | 341 :
MB (kKOoHTpOJIb)

JIH Meotuna 100-199 | 35,8 34,0 34,9 34,9 0,8

% 35,2 33,9 34,5

JIH XopTuis 200-299 | 40,8 38,8 39,6 39,7 5,6
Opxwuis 237 MB 200-299 | 41,6 40,9 41,5 41,3 7,2

x 41,2 40,2 40,6

min 34,6 33,7 34,0

max 41,6 40,9 41,5

R 7,0 7,2 7,5

C

®dakTop: BHJH;;J;EZ o, HIPo 05
A (r16pun) 92 1,42
B (rpymna crurnocri) 4 1,42
Bzaemonist AB 0 2,48
Iammi 4

[Ipumitka. ®on minepanbHOro sxuBieHHS — N120PgoKagp.

Y 2020 p., TOpIBHAHO 3 TOMEPETHIM POKOM, IIi METEOPOJIOTIYHI MOKa3HUKH

cknagamu: 178 °C 1 45,6 MM. 3a TakuX MOTOJHUX YMOB IIJIOIIA JUCTKOBOT MOBEPXHI

BapiroBana Bix 33,7 no 40,9 tuc. m*/ra, a B 2021 p. — Big 34,0 mo 41,5 tuc. m%/ra.

JloCTOBiIpHY PI3HMITIO 32 JAaHUM IMMOKA3HUKOM 3a()iKCOBAaHO MK TpylaMu CTHTIIOCTI

riopumiB.

Y ribpuaiB cepeaHbOPAHHBOI TPYNH TMOPIBHIHO 3 PAHHBOCTHUTIION JaHUMN

IOKa3HMK OyB OLIbIIMM Ha 5,6-7,2 Tuc. M?/ra. Po3Max MIiHIMBOCTI 3a pokamu OYyB B

Mexax noMmiku 7,0—7,5 tuc. m%/ra.
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Uucra mpoayKTUBHICTH (DOTOCHMHTE3Yy TIOpPUIIB KYKYpY/I3H, sika BigoOpaxkae
MPUPICT 3arajbHO1 610Macu POCIWH 3a MEBHUHN MPOMIKOK 4acy BIJIHOCHO MOKa3HUKA
cepeIHbOi IO JIMCTKIB 3a 1el camumii mepion, Oyna B Mexax: 10,5-12,6 r/m? 3a
106y — B 2019 p., 9.8-11,6 — y 2020 p. i 9,9-12,1 r/m® 3a 106y — B 2021 p.
(Tabm. 3.7). Po3zmax MiHIMBOCTI 3a MM MOKa3HUKOM BapitoBaB Bix 1,8 B 2020 p. mo
2,2 r/m?3a 106y — B 2021 p.

Tabnuys 3.7
Yucra NpoAyKTUBHICTH (OTOCHHTE3Y KYKYPY/I3H 32J1€KHO Bil TPyNH CTHIJIOCTI

riopuxy (20192021 pp.), r/m?3a 100y

Pix + 110
["6pun D®AO Cepenne
2019 | 2020 | 2021 KOHTPOJTIO

IToyaiBceknit 190 MB 100-199 | 10,5 9.8 9.9 10,1 i
(KOHTPOJIb)
JIH Meotunaa 100-199 | 109 | 9,8 | 10,2 10,3 0,2
x 10,7 | 9,8 | 10,1
JIH XopTtuus 200-299 | 124 | 11,1 | 115 11,7 1,6
Opxuus 237 MB 200-299 | 12,6 | 11,6 | 12,1 12,1 2,0
x 125 | 11,3 | 11,8
min 105 | 98 | 99
max 126 | 116 | 121
R 2,1 1,8 2,2
i
daxTop: BHE;J; o, HIPo 05
A (ribpun) 77 2,16
B (rpyna crurnocri) 3 2,16
Bzaemonis AB 0 4.48
[Hmmi 20

[Tpumitka. ®oH minepanbHOro xusaeHHst — N120PgoKop.

3.4 CriiikicTb riOpuaiB KyKypy/a3u 10 XBOpoO

Kykypyn3a BrnpoaoBx BereraimiitHoro nepioay (Bl MpOpOCTaHHS HACiHHS [0

MIOBHOT CTUTJIOCTI 3€pHA) 3HAXOIUTHCS IiJ] BILTMBOM (DITOMATOTCHHOT MIKpOQIIOpH —
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rpuOKiB, OakTepil, BipycCiB, MIKOILJIa3M, SIK1 € YaCTHHOIO arpoditoreHosy. OJHi 3 ux
30yTHUKIB XBOPOO ypakarOTh TUIBKH KYKYPYA3Y, 1HII MalOTh IITUPOKE KOJIO POCTUH-
rocrmojapiB 1 TMapa3uTyIOTh Ha KOJIOCOBUX, 3€pHOOOOOBUX Ta COHSIIHHKY,
HaKOMMYYIOYHCh Ha TOJISX HaBiTh 3a JIOTPUMaHHS CiBO3MiH. PiBeHb MOIMPEHOCTI 1
HIK1JIMBOCTI XBOPOO BU3HAUAIOTH 0arato YMHHUKIB, CEpe]l AKMX HAMBaKIUBIIIMMHU €
MOTOJIHI YMOBH $IKI MOXYTb COPHUATH, a00 MEPEIKOKATH MOIIMPEHHIO 1H(EKIIIi.

HebGesneky myis HaciHHS, sIK€ MPOPOCTAE 1 CXOIIB KYyKYpYI3U CTaHOBJISATH
msinesi rpudu: (Penicillium Link., Aspergillus Mich., Botrytis Mich., Mucor Mich.,
Alternaria Ness., Cladosporium Link., Trichothecium Link.) i ¢y3apii (Fusarium
Link.,), BoHU Iyke TMOIIMPEHI B MPHUPOJI 1 3/1aTHI KOJOHI3YBaTH OpraHH OaraThOx
KYyJbTYpHUX pOCHHH. Jly’ke HIKIIIMBI JUIsl KyKYpYyA3U Ca)XKOBI XBOpPOOM — JIETIOYa
(Sphacelotheca reiliana (Kuhn) G.P. Clinton) i myxupyacra (Ustilago zeae (Beckm.)
Unger). [Iupoxkwuii criekTp GiTONaTOreHiB MOKe ypaKyBaTH Ka4aHU BiJl MOJIOYHOI JI0
MIOBHOI CTHIJIOCTI 3epHa, 30Kkpema: (y3apio3 kauani (F. Moniliforme J. Sheld.) sk
BTOpPUHHA 1H(EKIlis] BHACIIIOK MOIIKOJKEHHSI KayaHIB CTEOJIOBUM KYKYpYA3SHUM
MeTenkoM, Hirpocropo3 (Nigrospora orizae (Berk. & Broome) Petch) i cipa rawib
(Rhizopus maydisBruderl). I{opoky XBOpoOU KyKypy[I3U CHPUUUHSIOTH 3HUKEHHIO
BpOXkaitHOCTI 3epHa Ha 25-30 % moripuryroun Horo sikicte [237, 238].
Ha mommupenns xBopoO BrumBana Bucoka Temmepatypa (20-25°C) ta BomoricTh
MOBITPS B TIEP10JT IBITIHHS, IO CIPUSIIO YPAKEHHIO TEHEPATUBHUX OpraHiB (KavyaHa,
B0J10Ti). OMiHIOBAIM POCIMHY 32 9-TH 0aIbHOIO MIKAJIOKO, 1€ ypaKeHICTh pociauH 0—
10 % BigmoBimae 9 6amam criikocTi, Big 10,1-15,0 % — criiiki (7 6amniB), 15,1-25,0 %
— cepennbocTiiiki (5 6aniB), 25,1-50,0 % — copuitHsTimgi (3 6anu), ypakeHHS TOHAT
50 % (1 6a) 1 BITHOCUTHCS 10 BUCOKOCTIPUITHSATINBHX.

3a MaHWM BU3HAYCHHSM MU BCTAaHOBWJIM, IO JOCTIHKYBaHl TiOpuau

KYKypyA3u Oynu cTiiiki g0 Jetiouoi caxkku (puc. 3.1, mox. b.1). BimcoTok ypakeHHs
pociiuH paHHbocTHUrioro riopuay IloudaiBcskuii 190 MB, sikuil B34TO 32 KOHTPOJIb
craHoBuB 12,1 %, mo Bignoigae 6any ctiiikocti 7. Huwk4uuii po3BUTOK XBOpoOH Ha

1,5 % cnocrepiranu B riopuny JIH Meotuna.
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XBopoOu KyKypya3u, %o

15
10
3)
0
[Touaicbkuit  JIH Meotuna JIH Xoptuus  Opxuus 237
190 MB MB
(KOHTpOJIB)

® Caxka netroua (Sphacelotheca reiliana (Kuhn) G.P. Clinton)
® Caxka myxupuara (Ustilago zeae (Beckm.) Unger)

Puc. 3.1 Po3BUTOK ca:KKH HA POCJAMHAX KYKYPY/A3H 32JI€2KHO Bil 0io10rivHuX

ocodsmBocTei riopuny B pasy BBCH 89 (2019-2021 pp.), %

OCKUIBKM KYKypyA3y BHCIBaJd B CIBO3MIHI 3 JOTPUMAHOIO POTAIIEIO
YepryBaHHs KyJbTYp, @ BUCISIHE HACIHHA XapaKTEPU3YBAJIM SK O10JIOTIYHO 370POBE,
TO PO3BUTOK IMyXHPYACTOI CaXXKH, y ¢a3i MOBHOI CTUTIIOCTI, OyB HE3HAYHUM 5,2—
5,7 %, 1O00OTO yCi1 TiOpuaM BigHEeceHO a0 rpynu cTikux (7 OamiB). JloctoBipHOi
PI3HUIN MK TpyIaMH CTUTIIOCTI HE 3a(hiKCOBAHO, PI3HUIIA OyJia B MEKax MOMHUJIKH.

Cepen p13HUX THUIIB CTE€OJIOBUX THUJIEH HAHOUIbII HeOe3neuHow € (py3apio3Ha,
AKa ypakye KOpPEeH1 Ta HUXKHI MIXKBY3JIs 1 BIUIMBA€ Ha BWISITAHHS POCIIMH, OCOOJIMBO
3a JIOCTaTHBHOTO BOJIOT03a0€3MEUEHHSI IPYHTIB JOCIIKYBaHOI IPyHTOBO-KJIIMATHYHOT
30HU. BH3Ha4arouMm pO3BUTOK XBOPOOWM BHUMIPIOBAIM JOBXKHHY 1 HIMPOTY 3pi3iB
KOKHOTO MDKBY3Jsl Ta YTBOPEHOI IUISIMHM, BIAMIYadM THUI MOIIUPEHHS —
MWTHAPUYHUNA YU BEPETCHOMOMIOHUI 3 TepepaxyHKOM 3a (GopMysor o00’emy
WIiHApa, ad0 ¢Girypu Ta IHTCHCHBHOCTI PO3BUTKY xBopoOu [239, 240]. Cepenniii
BIJICOTOK 1HTEHCHMBHOCTI XBOpPOOWM B HAmMX [aociigax BapioBaB Big 13,9 % B
pannubocturiioro riopuny IlowaiBcekuit 190 MB  (konTtpons) mo 14,7 % B
cepeaubopanaboro Opskunsg 237 MB (puc. 3.2, noa. b.2). 3a cryneHem ypaxxeHHs

TIJIOIINI KayaHa TiOpUAM BITHOCHIUCS JI0 CepeaHbOCTInknX — 24,4—29,1 %.
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dyzapip3na rHWIb (Fusarium moniliforme J. Sheld), %

30
25 28,0
20
15
10 14,7
5
0
[TouaiBcekuii  JJH Meotuna [IH Xoptuuss Opxunsg 237
190 MB MB
(KOHTPOJIB)
® CrebiioBa m Kauana

[Tpumitka. CtyniHp ypaxeHHs — cnadkuit (1o 25 %), cepenniit — 26-50 %, cuibHuil — BuIe

50 %.
Puc. 3.2 Po3Burok ¢py3apiosnoi ramii (Fusarium moniliforme J. Sheld) na

POCIMHAX KYKYPY/I3H 32JI€KHO BiJ OioJsioriynnx ocoduBocTei riopuay B ¢ga3zy

BBCH 89 (2019-2021 pp.), %

['pynoBy CTIHKICTh O OCHOBHHUX XBOPOO KYKYpPYA3U 3 PAHHBOCTUTIIUX TlOpU/IiB
3abe3neuyBaB — JIH Meotuaa (PAO 100-199), 3 cepennbopannix — Opxkuis 237
MB (®AO 200-299).

3.5 KopmoBa i 3epHoBa NpoayKTUBHIiCTH riOpuaiB

Opnum 13 QakTopiB, IO BIUIMBAE HAa BPOXKANHICT KYKYpyI3u € riopua. Y
[IbOMY HalpsSMKY BITUU3HSHUMH CEJICKI[IOHEpAaMHU JOCSATHYTO 3HAYHUX YCIIXiB,
OJIHaK TOJIIIICHHS iX TOCHOJAPCHKO-I[IHHUX O3HAK III€ HE TOBHICTIO BHUPIIIEHO.
Hacamnepen e crocyeThcsi afanTUBHOTO MOTEHLIANY KyJIbTypH. ['10puau HOBOTO
MOKOJIIHHS MMOBUHHI OYTH BUCOKOMPOIYKTUBHUMH, MEHIII YYTIUBUMHU A0 MPUHAOMIB
arpoTexHiKu, (pOpMyBaTH BUCOKY SIKICTb IPOAYKIIII 32 PI3HUX T'APOTEPMIYHUX YMOB.

VY Hammx Jgociiiax, 3aleXHO BiA TPYNU CTUIJIOCTI, TIOpUAM TPOSIBISLIU

HEOJHAKOBY pEaKIlil0 Ha TIAPOTEPMIUYHI YMOBH, IO BIUIMBAJIO HAa MaKCHUMAaJIbHE
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BUKOPUCTAHHS MOTEHIIINHOI MPOJYyKTUBHOCTI B YMOBAaX JOCHIIKYBaHOI I'PYHTOBO-
KJIiMaTHYHOI 30HH (Tadi. 3.8).
Tabnuys 3.8
YpoxalHICTh 3eJ1eH0I MaCH KYKYPY/A3H 3aJ1e5KHO BiJl TPYIIU CTHIJIOCTI ridpuay

Ta NOrOAHUX YMOB poky (2019-2021 pp.), T/ra

dAO
100-199 200299
Pik [TouaiBch-
kuii 190 JH cepese JH Opxuriis cepere
MB Meotuna Xoptuusa | 237 MB
(KOHTPOJIB)
2019 60,8 61,4 61,1 63,0 65,2 64,1
2020 55,9 58,7 57,3 62,0 63,4 62,7
2021 58,2 61,2 59,7 59,3 61,3 60,3
Cepenne 58,5 60,3 59,4 61,1 63,7 62,4
min 55,9 58,7 57,3 59,3 61,3 60,3
max 60,8 61,4 61,1 63,0 65,2 64,1
R 49 2,7 3,8 3,7 3,9 3,8
dakTop: Cina I;?HHBY’ HIPo,05
A (ri6pun) 41 11,08
B (poxu mocmimKkeHs) 19 11,08
Bzaemonis AB 14 22,32
Tamm 26

[Ipumitka. ®on minepanbHOro sxuBieHHS — N120PgoKogp.

Ha mepiog MoJI04HOT CTUTJIOCTI B yCi POKM TeMIIEpaTypHi pPeXKUMH OyiIu
BumuMu. Y 2019 p., riOpuau paHHBOCTHUTIIOL Tpynu chOpMYBaid BPOKAKWHICTDH
3enieHoi Macu 61,1 T/ra, cepeTHbOPaHHBOI BIAMOBIIHO — 64,1 T/Ta.

3a MeHIIO1 TPUBAJIOCTI BETeTaliMHOTO nepioay Kykypym3u (121 1i6) y 2020 p.
Ta HIKYOI CyMHU akTHUBHUX TemrepaTyp (2357,1 °C) 1 kinbkocTi onafaiB (414,8 mm)

KOpPMOBa MPOJAYKTUBHICTh CcTaHOBWJIA — 57,3 T/ra162,7 T/ra.
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Po3max wminnmmBocTi 3a pokamu ctaHoBuB 3,8 T/ra. HaiiBuily cepennto
BpPOKaHHICTh 3€JICHOI MacH 3 PaHHBOCTHUIJIOL Ipynu 3abe3neunB riopua JJH Meotuaa
— 60,3 1/ra, 3 cepenapopanHix — Opxwurt 237 MB — 63,7 1/ra.

[Toromni ymoBM Manu Oe3mocepedHid BIUIMB Ha (OpPMYBaHHS 3€PHOBOL
POAYKTUBHOCTI TiOpuaiB (Tabdm. 3.9).
Tabnuys 3.9
3epHOBA NPOAYKTUBHICTh KYKYPYA3H 32JI€KHO Bil TPYNM CTUIJIOCTI riOpuay ta

norogHux ymoB poky (2019-2021 pp.), T/ra

dAO
100-199 200299
Pik [ToyaiBch-
kuit 190 JAH cepee JIH Opxuns cepee
MB Meotuna Xoptuusa | 237 MB
(KOHTPOJIB)
2019 7,11 7,87 7,49 7,46 7,78 7,62
2020 6,59 7,55 7,07 6,88 7,56 7,22
2021 6,87 7,63 7,25 7,11 7,67 7,39
Cepenne 6,86 7,68 7,27 7,15 7,67 7,41
min 6,59 7,55 7,07 7,11 7,56 7,22
max 7,11 7,87 7,49 7,46 7,78 7,62
R 0,52 0,32 0,42 0,35 0,22 0,40
dakrop: Crna ‘;?HHBY’ HIPo,os
A (ribpum) 69 1,16
B (poku nocnigkeHs) 16 1,16
Bzaemonis AB 2 2,52
[Hmmi 13
[Ipumitka. ®on miHepanbHOro xupaeHHS — N120P90Kgo.
HaiiBumy BposkaitHicTh 3epHa oTpumanHo B 2019 p. — 7,49 1/ra ribpuam

PaHHBOCTHUTIIOI TpyMH 1 7,62 T/Ta — cepeNHbOPaHHbO1, a HaltHIKYY B 2020 p.,

BignosigHo 7,07 17,22 1/ra.
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3a cepelHbOI BPOXKAWHICTIO, OUIBII MPOAYKTUBHUMHU Oyiau riOpuau: 3
pannbocturioi rpynu — JIH Meotuna (7,68 1/ra), 3 cepeanbopanHboi — Opxuils 237
MB (7,67 1/Ta).

Po3max MIHIMBOCTI ypo>KaifHOCTI 3epHa 3a pokaMu B T1OpHUIIB PaHHbOCTUTIIOL
rpynu (PAO 100-199) 6y Ha pisHi 0,32-0,52 1/ra, cepeanbopannoi (PAO 200—
299) — 0,22-0,35 T/ra.

3a MaTeMaTUYHOI0 00pPOOKOI0 JaHUX BIUIMB T1OpUIy CTaHOBUB 69 %, MOTOAHUX
YMOB POKIB AocHikeHb — 16 %, ix B3aemois — 2 %, inmux dakropis — 13 %.

Kopesnsiiss Mk CyMOI0 aKTHBHUX TEMIIEpaTyp Ta YPOXKaMHICTIO 3epHa B ycCi
poku OyJia mpsima cuiibHa (Tabm. 3.10).

Tabnuys 3.10
Kopeasinist mizk cymoro akTuBHuX Temnepartyp (°C) Ta ypo:xaiiHicTIO 3epHa

(1/ra) riopuais kykypyasu (2019-2021 pp.)

VYpoxaliHicTh 3epHa riopuay, 1/ra
Cyma ®AO (100-199) ®AO (200-299)
AKTUBHHUX K 2
s
Pik - 5 5 &
Temmeparyp, | s & & = o
2EZ| or S r ) r =8|
°C 2 £ = = 5 =
é = = = S
2019 24485 7,11 | 0904 | 7,87 | 0945 | 7,46 | 0,714 | 7,78 | 0,867
2020 2357,1 6,59 | 0,738 | 7,55 | 0,897 | 6,88 | 0,996 | 7,56 | 0,866
2021 2311,1 6,87 | 0,655 | 7,63 | 0,987 | 7,11 | 0,793 | 7,67 | 0,945

[Tpumitka. Big 0 mo 0,33 — cmabka, 0,33 mo 0,66 — cepennst, 0,66 mo 1,00 — cunpHa, 1,00 —

NOBHA, 5K 71t psiMod (+), Tak 1 3BOpOTHOT (-) Kopesiii (r).

BucHoBku 10 po3ainy 3
1. Benmuka  kinbKicTh  (pepMepChKMX — TOCMOAApCTB  Ta  Majux
CUTHCHKOTOCTIONAPCHKUX MIAMPUEMCTB 30HHM 3aximHoro Jlicocremny 3a pi3HUX MPUYHH
HE 3MO31 3a0e3nedyBaTH BHUCOKY KYJbTYPY 3eMJIEPOOCTBa, 30KpeMa ONTUMAaIbHY

CUCTEMY VYIOOpPEHHS Ta CBO€YacCHE TPOBEJEHHS 3aXOMdIB 13 3aXUCTy POCIHH.
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BiTYM3HSIHOIO CEJIEKIIEI0 CTBOPEHO HHU3KYy HOBUX TIOPUIIB KYKYpyA3H, SKi
3anpoOIOHOBAHO BUPOOHMKAM, OJJHAK BOHU MalOTh Pi3HI MOp(]o-0100T1UHI O3HAKH 1
XapaKTEePUCTHKH, PEAKII0 Ha Mif0 CHOpUATIMBUX (yAOOPEHHS, 3aXHCT POCIHH,
00pOoOITOK IPYHTY TOIIO) Ta HETraTUBHUX (BHUCOKI TeMIEpaTypu 1 HU3bKa BOJIOTICTH
MOBITPSA, BIACYTHICTh ONAiB, HIKITHUKH, 30yAHUKH XBOp0O, Oyp’sHHM Ta IHIIUX
YUHHHKIB, II0 BUMAarae AUQEpeHIIHoBaHO iX J000pYy Uis JOCATHEHHS MPUPOCTY
BpPOKAWHOCTI Ta SKOCTI 3€pHA.

2. 3a pOKHM HalMX JAOCIIDKEHb TEeMIlepaTypa IMOBITPS Mepioay CiBOa—CXOIu
(mepia - TpeTs nexaau TpaBHs) 3a 2019-2021 pp. nepeBakana cepeaHbOOaraTopiuHi
nmokasuuku Ha 0,2-1,2 °C, a KUIBKICTH omagiB Ha 2,3—14,8 MM, 110 BIIMBAJIO Ha
MOJIbOBY CXOXICTh HACIHHA TOPUJIIB KYKYpPYA3H.

3. 3a mepiox Bereramii pOCIUMH KYKYpyJ3W CyMa AaKTUBHHUX TEMIIEpaTyp
BapitoBana Big 2311 °C y 2021 p. mo 2448,5 °C y 2019 p. 3a cepenapoOaraTopiqHoi
2372,2°C. KinbkicTb omafiB ctaHoBmuia 414,8 mm (2020 p.) —432,9 mm (2021 p.).

4. TpuBaiicTh MepioJy Bereraiii 3ajiexkanga BiJ MOTOJHUX YMOB Ta TPy
cTUriocTi Ti0puay 1 cranoBuia 125127 nib.

5. 3anexHo BiJ 010JI0TTYHUX 0COOIMBOCTEN Y (ha3y IBITIHHS IUIOIIA JIMCTKOBOL
noBepxHi BapitoBama Bing 34,1 mo 41,3 THC.M?/Ta, YUCTa NPOJYKTUBHICTD
¢orocuntesy —10,1-12,1 r/m? 3a 1006y.

6. HaiiBumuii BIICOTOK ypakeHHS XBopoOamu crocrepiranmu B 2021 p. 3a
BEJIMKOI KIJIBKOCTI ONaAiB BHOPOAOBX YEpPBHA—BEpECHs. ['pymoBy CTIMKICTH [0
OCHOBHHMX XBOpPOO KYKYypyI3U 3 paHHBOCTHIIUX TiOpumiB 3abe3neuyBaB — JIH
Meotuna (PAO 190), 3 cepenabopannix — Opxuiis 237 MB (®AO 230).

7. Ha cipux JicCOBUX MOBEPXHEBO OIVIEEHHX IPYHTax, 3a (JOHY MiHEpPaIbLHOIO
*KuBIEHHS N120PooKgo yposkaifHICTh 3€7eHO0i Macu TiOpHIB PaHHBOCTHUTIION TPYMH
(®AO 100-199) BapiroBana Big 57,3 1o 61,1 1/ra, cepeaubopanuboi (PAO 200-299)
—60,3-64,1 1/ra;

8. V panHbocTUTIMX TIOPUAIB KyKYPYI3H BPOKalHICTh c(hopMyBasiacsi Ha piBHI
7,07-7,49 1/ra, B cepennbopanHix — 7,22—7,62 t1/ra. Hailbunpim mpoayKTUBHUMHU

oymu riopuau: JIH Meotuna — 7,68 1/ra (pc) Ta Opxuis 237 MB — 7,67 1/ra (cp).
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3a pokamMu po3Max MIHJIUBOCTI B riOpuaiB panubocturioi rpynu (DAO 100—
199) o6yB na piBai 0,32-0,52 T1/ra, cepeanpbopanuboi (GAO 200-299) — 0,22—
0,35 1/ra.

3a orpuMaHuMH B po3aisi 3 1aHuMH ony0IiKOBaHI mpami:

1. Bionoriy"i BUMOTHY T1OpUIIB KYKYPY/I3HU 10 YMOB BUPOUILYBaHHS B 3aX1THOMY
Jlicoctemy / O. I1. Bonomyxk, I. C. Bomomyxk, B. B. I'musa, M. O. [lamak. Ilepedzipue
ma e2ipcoke 3emiepoocmeo i meapunnuymeo. 2019. Bum. 65. C. 22-36
https://doi.org/10.32636/01308521.2019-(65)-3.

2. IlorogHi yMOBH SIK YMHHHUK BIUIMBY Ha PICT 1 PO3BUTOK POCIHUH KYKYpPYA3U B
3axigHomy Jlicocreny Ykpainu / O. II. Bonomyk, I. C. Bonomyk, B. B. I'musa,
M. O. ITamak. Sciences of Europe (Praha, Czech Republic). 2021. Vol. 2, No 71. P. 3—
7. DOI: 10.24412/3162-2364-2021-71-2-3-7.

3. Tlamaxk M. O., Bomomyk O. II. ®oTOCHMHTETUYHUA MOTEHIAT TiOpHUIIB
KyKypya3u B yMoBax 3axigHoro Jlicocremy VYkpainu. Axmyanvni npobiemu
Aeponpomucnogoeo  eupoonuymea  Yrpainu: Cmanuii  po3sumox  CiLlbCbKO20
20cnooapcmea 6 ymoeax 3miH Kiimamy : maTepiann X BCEYKpaiHChKOi HayKOBO-
NpaKkTUYHOi KOoH(epeHuii Monoaux BuyeHuX (c. OO6powmmune, 11 mucrom. 2021 p.).
JIsBiB-O0pommne, 2021. C. 52-54.

4. BupoOHUIITBO KyKypyI3W Ha 3epHO B YKpaini Ta JIbBiBChKili 00acTi
/ 1O. B. Bopo6iiosa, 1. C. Bomomyk, B. B. I'mua, M. O. Ilamak. Haykosi uumanis 0o
85-pivus 6i0 OHsa Hapoocenus B’suecnasa I pucoposuua Muxaiinosa — eudammnozo
BUEHO20 Yy 2any3i celeKyii ma HACIHHUYMBA CilbCbKO2OCNOOAPCLKUX KYIbMYp
HayKoBa iHTepHeT-kKoHpepeH s (cmT. Yabanu, 5 xoBtHs 2021 p.). Yabanu, 2021.
C. 187-190.

5. [Namax M. A., Bonomyk A. I1., I'nuBa B. B. Peakuust rubpuioB KyKypy3sl Ha
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PO3/11 4

OCOBJIMBOCTI @OPMYBAHHA NIPOAYKTUBHOCTI KYKYPY/3U
B 3AJVIEZKHOCTI BII 3BACTOCYBAHHA MIKPOJIOBPUB

CydacHa cTpateriss pO3BUTKY arpoIpOMHUCIOBOIO KOMIUIEKCY YKpaiHU
XapaKTEPHU3YETHCS BUCOKOIO HAYKOEMHICTIO Y sIKii cTabimi3allisi BApOOHUIITBA 3epHA,
3a BJOCKOHAQJECHHS arpOTEXHOJIOTIYHOI'O MPOLECY BUPOILYBaHHS, 3aiiMae BaXJIMBE
3HaueHHs [241].

[HTEHCUBHI TEXHOJIOT1i BHPOIIYBaHHS 0a3ylOThCSA Ha IIMPOKOMY 3aCTOCYBAaHHI
MIHEpaJbHUX J0OpUB Ta NECTULH[IB, HEKOHTPOJIbOBAHE BHUKOPUCTAHHS SKHX €
€KOHOMIYHO HEBHUIPABJAAHMM ¥  €KOJIOTIYHO HeOe3neuHuM. ToMy momyk
aIbTEPHATUBHUX 3acOo01B BIUIMBY HA (D)OPMYBaHHS BPOXKAWHOCTI U SIKOCTI MPOAYKIII1
B OCTaHHI POKM HaOyBae Bce OUIbLIOL yBaru. llepcrneKTUBHMM y 1IbOMY HaIpsiMy
MO>KE€ CTaTh BIPOBAKCHHS B BUPOOHHULTBO MIKPOJAOOPHB, SIKI B HHM3BKHX J03aX
3/IaTHI MIABUIIYBATU TOTEHIIal O10JIOT1YHOI MPOJYKTUBHOCTI POCIMH Yy MeXax
HOPMH pEakIilii TeHOTHUITy, MOCUIIOBATH iX aJanTaliiiHy 3JaTHICTh JO0 CTPECOBHUX
YMHHMKIB HAaBKOJIMIIHBEOTO cepeaoBuia [242, 243].

VY 3B’s13Ky 13 AUHAMIYHUMH 3MIHAMHU €KOJIOTIYHUX 1 TEXHOJIOTIYHUX CHUTYyaIlli Ta
3 METOI 3MEHUIEHHS THUCKY CTPECOBHX (aKTOpIB CEpPEOBHINA Ha arpoLEHO3U
pPOCIMH, a TakKOoX 13 BEJIMKUMH MOXJIMBOCTSMU BUKOPHCTAHHS JOCATHEHb
BITUM3HSIHOI CEJNIEKI[ll, TOCTIMHO 3pocTae moTpeda B CUCTEMATUYHIN 3MiHi
BUPOIIYBAHUX T1OpUIIB y HAIPSIMKY iX OUIBIIOTO IPUCTOCYBAHHA 10 MICIIEBUX YMOB,
3a0e3mneueHHs BUIIOTO piBHA BpoxaiHocTi (10—15 1/ra) i cTabiibHOCTI 32 pOKaMH,
30epeKeHHs] MaTepialibHUX PEeCcypciB, 3MEHIIEHHS BUKOPUCTaHHS 3aC001B 3aXUCTY
pPOCIUH Ta IXHBOTO BIUIMBY Ha HABKOJUIIHE CEPENOBHUINE 1 IMiABHIIEHHS YacCTKH
BUKOPHUCTAHHA HPUPOJHUX JUKEpeNd, 30KpeMa MOTOAHMX (PaKTOpIB Ta MONKHUBHUX

peUOBHH IpyHTY [244, 245].
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[Toromni ymoBu 30HM 3axigHoro Jlicocremy 3a ocCTaHHI POKM 3MIHWJIMCS B
CTOpOHY mMoOTemiiHHA. Buma cyma e(exkTuBHMX Temmeparyp Ta JOCTAaTHE
BOJIOT03a0€3MeYeHHSI CIPUSIOTh BUPOILTYBAHHIO TiOPUIIB KYKYPY/I3H PaHHBOCTUTIION
(D®AO 100-199) 1 cepenubopannboi (PAO 200-299) rpym CTUTIOCTI, OTHAK HU3BKA
IPUPOJIHA POJIIOYICTh TPYHTY HE 3aBXKIU JO3BOJIAE OTPUMATH 3alpOrpaMOBaHUIA
Bpokail. BaxmuBuM € noTpuMaHHS €QEKTUBHHUX arpo3axo/iB B TEXHOJOTIl
BUPOIIYBaHHSI 3 SKMX Ha CUCTEMY JKUBJICHHS pOCIUH npumnanae 10 50 % [246-248].

OCHOBY TakMX TEXHOJIOT1H CKJIaJa€ ONTHUMI3allis PiBHS a30THOTO KUBJICHHS 3a
paxyHOK u(epeHLIHOrO0 BHECEHHS 110 €Talax opraHoreHe3y Ha ()OoHi JOCTaTHHOTO
3a0e3nedeHHs GochopoM 1 KallieM Y MOEIHAHH] 3 MIKPOJJOOpUBAMHU, CTUMYJIITOPAMHU
pocty. Oco0aMBOro 3HauYeHHs HAO0yBa€ 3aCTOCYBAHHS MIKpPOAOOPHUB y TUX BUIIAJKAX,
KOJIM TE€XHOJIOTisSI BUPOIIyBaHHS HE BIJIMOBIJA€ TEHETUYHUM MOKJIUBOCTSAM TiOpUIY
11010 3a0€3MEeUCHHS JJOCTaTHLOTO CTYIECHS HAIMHOCTI Ta 3aXUIEHOCTI T€HOTHUITY Bij
HECTIPUSITIIMBOTO BIUIUBY OIOTMUHMX Ta aOIOTMUYHMX YMHHUKIB CEpPEJAOBUINA, 110 HE
JO3BOJISIE  TIOBHICTIO ~ peaii3yBaTd TMOTEHIINHI MOXIIMBOCTI pociiuH. Pob
MIKpOZOOpPUB TMOJISITa€ B AaKTUBI3alli (PI310JIOTIYHUX MPOLECIB y POCIHHHI, SKa
MO3UTHUBHO TIPOSBISETHCS Ha 3a0€3Me4YeHHS] MaKCUMyMy O10JOTIYHOTO YpPOKaro
[249].

BMiCT MIKpO€JIEMEHTIB y pPOCIUHAX, iX BIUIMB HA PICT, PO3BUTOK, KIIbKICHY 1
SKICHY TPOAYKTUBHICTh KYJBTYP, BU3HAYAETHCS HASBHICTIO B IPYHTAaX, IO B CBOIO
yepry OOyMOBJEHO (akTopamMu TIPYHTOYTBOPEHHS 1 BHM3HAYalOTh MPOLECH
PO3YMHHOCTI ¥ OCaKEHHS PEYOBHH, MIrpallii, akymymsiii ¥ mnepepo3noauly B
rpyHTOBOMY mpodimi. Haibinbire 3HaueHHs MaroTh 1ricte — B, Mn, Cu, Zn, Co, Mo,
aki craHoBiATh 0,01-0,001% na cyxy pewoBuHy. OpaHak 13 IPYHTY POCIMHU
3aCBOIOIOTh HE3HAUHY iX KUIBKICTH 1 JIMIIE Ty $Ka 3HAXOIAThCS B PyXOMiid
JIETKOJIOCTYIHIHM (hOpMi, a HEJIOCTYITHI BaJIOB1 3aMlaCl MOXKYTh OYTH JIOCTYITHUMU JIUIIIE
MICNIE MPOXO/DKEHHS CKJIAJHUX MIKPOOIOJOriYHMX MPOLECIB 3 YYacTIO TyMIHOBUX
KUCJIOT Ta KOPEHEBUX BUAUICHb. TOMYy BaJOBUN BMICT MIKPOEJIEMEHTIB TIPYHTY HE
BiToOpakae peasibHOT KapTHUHU 3a0€3MeUeHOCT] POCIUH, a B (JOpMI HEOPTraHIYHUX COJIeH

BOHH JIOCTYIIHI B Jy’K€ MaJMX KUTBKOCTSX 1 MEPEBAKHO HA KUCIHUX TPYHTAX, JIMIIE
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MOJIIO/IEH, 3aCBOIOETHCS POCIMHAMHU Ha CJIad0 JIy’)KHUX IpYHTaX. AHail3 OCHOBHUX
JTOCITIKEHb 3 €(EeKTUBHOCTI 3aCTOCYBaHHS MIKPOJOOpHUB 1 MyOmiKamiii y SKuX
3all0YaTKOBAHO PO3B'I3aHHA JAaHOI MNPOOJeMH MIATBEPIKYIOTh MpPO JIOAATKOBE
orpuManHs 0u3pK0 20—30 % mpoaykiii 3emiepodcTra [250-252].

CporoaHi BUPOOHHUITBY IMPOIMOHYETHCS HU3KA MIKPOJOOPHB, SIKI CTUMYIIOIOThH
IPOPOCTaHHS HACIHHS, PETYJIOI0Th POCTOBI MPOIECH, MIJBUIIYIOTH CTIMKICTH A0
XBOPOO, 3HUXKYIOTH BTpPaTH BpPOXkaro, OJHAK €(PEKTHBHICTH iX Jii € pI3HOIO 1 IIe
BUMAarae HayKoOBOTO OOTPYHTYBaHHS Ta MPAKTHYHUX peKoMeHaalrii [253].

[Ipupoana pomrouicth IpyHTIB 3aximHoro Jlicocremy oriHeHa 38 Oamamu 3a
CepeaHbOro Mo YKpaiHi — 55, ToOTO HU3bKa, sKa 3abe3neuye 1,5-1,8 1/ra 3epHOBOI
npoaykiii. Tomy ontumizailisi €1€MEHTIB KUBJICHHSI POCIUH KYKYPY/I3H 3a PaxyHOK
OCHOBHOT'O 1 JIOJJATKOBOTO KUBJICHHS € HAJ3BUYAMHO aKTyaJIbHUM MHUTAHHIM SIKE

noTpedye BIAMOBIIHOIO OOIPYHTYBAaHHS 10 YMOB PETIOHY.

4.1 Cuia pocTty Ta M0JIbOBA CXO0XKIiCTh HACIHHA

Jlo BaxJIMBUX MOKA3HUKIB SKOCTI HACIHHS IO CBIIYUTH MPO CIPOMOXKHICThH
YTBOPIOBAaTH HOPMaJIbHI MPOPOCTKU, 3/1aTHI JIaBaTH TMOBHOI[IHHI CXOJH 1 PO3BUHYTI
pPOCIMHHM HANeXWTh cujia pocTy. JlaHWi TIOKa3HWK BH3HAYAETHCS JIBOMA
MOKa3HUKaMHU — KUIBKICTIO Ta MAacoOl0 TAriHINB, M0 3’ SBISIOTHCS 3a MEBHUN MEpioj
npopouryBaHHs (st KykKypya3u uepe3 10 ni0). Bara mnariHimiB 1 KOpIHIIB
nepepaxoByeThest Ha Oiosoriuny oaunMIo (100 mTyK), ocTaHHI 100pe KOPETIoTh 3
ypOKallHUMHU BJIACTUBOCTSIMU HACIHHS, 3aBSKA YOMY MOXJIMBO CIIPOIHO3YyBaTH HOro
NOTEHIIIIHY MNpOAYKTUBHICTh. CuJa pOCTYy Ma€e BHUCOKMM piBEHb KOpeslii 3
ITOJTHOBOIO CXOKICTIO 1 BPOXKAMHICTIO HACIHHS, 1110 JIa€ MOXKJIMBICTh BCTAHOBIIFOBATH
HOTo MOCIBHY MPUIATHICTh III€ A0 MOYaTKy ciBOW. JlesskuMHu aBTOpamH Cujia poCTy
PO3YMIETBCS K TEPMiH «IHTEHCUBHICTh TIOYaTKOBOTO POCTY» [254, 255].

[Toka3HUKM TIOCIBHHX SIKOCTEW HACiHHS KYKYypyI3u sIKI BIATNOBIJAIOThH
CTaHJapTy, HE 3aBXKJM MOXKYTh 3a0€311eUyBaTH BUCOKY IMOJbOBY CXOXICTh, OCKUIbKH

MOTAal0Yl B TPYHT IMIJNAal0Th BIUTMBY HETaTMBHHX (akTopiB. besmocepenHiii
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BIJIMB Ha MPOIIEC MPOPOCTaHHS HACIHHS MAlOTh: MPOJYKTHUBHA BOJIOTICTh IPYHTY ¢
TeMmIeparypa mnoBitps [256].

BaxxiuBuM apryMeHTOM MiJBHILIEHHS MAHOTO MOKa3HWKA € BHUKOPUCTAHHS
MIKpPOJIOOPUB ¥ CTUMYJISITOPIB POCTY, IiJI BIUIMBOM SIKUX MPOXOJUTH 1HTEHCHUBHE
MOTJIMHAHHS BOJIOTH Ta aKTUBAIlis (hepMeHTiB B 00poOJeHOMY HACiHHI, IO CIPHSIE
301IBIIIEHHIO TPOPOCTAHHIO KOPIHIIIB, TOBKHHH MMaPOCTKIB, MMiIBUIILYE MACy POCIUHH,
a B KIHIIEBOMY pe3yJbTaTi 3a0e3nedye BUCOKUM BiJICOTOK €HEeprii MpopOCTaHHs Ta
MOJILOBOI CXOKOCTI. JIOCSATHYTI yCHiXu B METOJIaX MEepPEeArnociBHOI 0OpOOKH HACIHHSA
CLIbCHKOTOCTIOAAPCHKUX KYJbTYp pi3HUMU CTUMYJISITOpAaMHU pocty,
MIKpOEJIEMEHTaMH 1€ HE OTPUMAaJM JOCTaTHbOTO MPAKTUYHOIO 3aCTOCYBAaHHS Ta
HIMPOKOIO MOUIUPEHHS P BUPOIIYBaHHI KyKypY/I3H1, TOMY Hallll TOCHTIIKEHHS OyJH
CIpsIMOBAH1 Ha I1i IPOOJIEMHI MUTaHHS.

Jani taba. 4.1 miaATBEpKYIOTh, 10 MEPEANOCcCiBHA 00poOKa HACIHHS T10pUIIB
KYKYpYyZ31 MIKpOAOOpUBaMH CYINpPOBOJKYyBajacs 30UIBIIEHHSM CHJIH POCTy (Ha
TPETIO J00Y) 3apOAKOBOrO KOPIHIL. SIKIIIO HA KOHTPOJI CepeHs JOBKUHA KOPIHISA Y
riopuaiB ctaHoBWIIA 5,65 MM, TO Ha BapiaHTax 3 BHECEHHSIM MIKPOEJIEMEHTIB 3pocTalia
Ha 1,50-2,60 mm. Taky >k 3aKOHOMIPHICTh CIIOCTEpITaJId M 3a BHUCOTOIO 3apOJKOBOI
Opynbku. HaiiOinbiuit edekT 00poOKku HaciHHS OyJio 3aiKCOBAHO Bij 3aCTOCYBAHHS
Mmikponoopusa bpekcin Komo0i (0,5 kr/T).

Tabnuys 4.1
Cuia pocTty 3apoIKOBOr0 KOpPiHISA Ta OPYHbKM TiOpUAiB KYKYPY/I3H 32JI€KHO

BiJl mepeanociBHoi 00poOKku HacinHsa MikpogoopuBamu (2019-2021 pp.), Mm

. T'i6pun Cepenne
[TepenmociBHa 0O0poOKa = = =
~ = =
HACIHHS % M = = o gfas g
2= | 8 S | E2 | w | g g
MIKpOZ00OpUBaMH 'E K = < I 4 g
g — T T O« o)
= g M >
1 2 3 4 5 6 7
bes oOpobku  HACIHHA | g g/0 4 | 55/41| 57/46 | 5,6/45 56544 -
(KOHTpOJIB)
Opaxyn Haciansg (1,0 /1) | 6,9/5,5 | 7,1/5,9| 7,5/6,3 | 7,3/6,0 (7,20/5,9/1,55/1,50
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IIpooosoic. mabn. 4.1

1 2 3 4 5 6 7
bpexkcin Kowmo6i (0,5 xr/t) | 7,6/6,5 |8,0/7,0 | 8,2/7,3 | 8,1/7,3 |7,98/7,0|2,33/2,60
Bamarpo €/ITA mixke S 1 2 5/6 1 |7 4/63 | 7.7/6.4 | 7.9/6,8 |7,50/6,4| 1,85/2,0
(0,2 xr/T)
dakrop: Crna HIPo 05 Crra HIPo 05

BILTUBY, % BILTUBY, %
A (MiKpo10OpHBO) 89 2,46 90 2,11
B (ri6pu) 4 2,46 5 2,11
Bsaemoniss AB 3 4,12 2 4,28
Irmm 4 3

[TpumiTKa: B YMCEIHHUKY — JIOBXKUHA KOPIHIIS, B 3HAMEHHUKY — OpYHBKH Ha 3—1100Y.

VY pe3ynbTaTi BULIOI CHJIM POCTY i BIUIMBOM JOCHIKYBAaHUX Ipenaparib

CIIOCTEpITaJIM  3POCTAHHS TIOKa3HUKA IIOJLOBOI CXOXKOCTI HACIHHS TiOpHIiB
KYKypyJ3u. Tak, 3a BHCOKOI IIOCIBHOi SIKOCTI BHCISSHOI'O HACiHHS TiOpHIIB, Y
CKJIQJIHUX TMOTOJHMX YMOBaxX JOCIIPKYBaHMX TMEpiOJIiB CI1BOA-CXOAU CEpeHIM
MOKa3HUK TMOJBOBOI CXOXKOCTI Ha KOHTpoJii (0e3 oOpoOKM HaciHHSI) CTaHOBUB —
92,9 % (tabx. 4.2, nox. B).
Tabnuys 4.2
IHoboBa CXO0KiCTh HACIHHSA MOPUIIB KYKYPYA3H 3aJ1€5KHO BiJl epeanociBHOI

00pooku mikpoaoopuBamu (2019-2021 pp.), %

[i6pun Cepenne
. . = ~
[lepeanociBHa 0OpoOKa HACIHHS % % E( ;& a + 110
: ) T an) aa) 0 -
MiKpoJ00pruBaMu 2 S| & § = % E S Yo KOHT
é — = > & pOJIIO
Be3 06po6ku Hacinus (kortpons) | 92,3 | 93,0 | 92,7 | 934 | 92,9 -
Opaxyn nacigas (1,0 1/1) 95,1 | 96,2 | 95,6 | 96,7 | 95,9 3,0
Bpexcin Kom6i (0,5 xr/T) 956 | 96,8 | 96,5 | 97,3 | 96,6 3,7
Banarpo €ITA mikc 5 (0.2 xr/t) | 948 | 959 | 96,0 | 96,5 | 958 2,9
daxrop: Cuna BruuBy, % HIPo0s
A (MIKpOJI0OPHBO) 66 0,57
B (ribpun) 11 0,57
Bzaemonis AB 1 1,14
[Hmmi 22
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Ha BapianTax 3acrocyBaHHS MIKpOJOOpHMB BOAa WIBM/IIIE HAIAXOIWIa 4Yepes
OOOJIOHKY HacCiHHsS 30UIbllIytoud Horo HaOyxaHHd. OJIHOYACHO MIKPOEJIEMEHTH
JOKaIi3yBaJlUCsl B 3apOJAKY 1 MEPBUHHUX KOPIHIAX UMM CTUMYJIOBAIHM TPOIIEC
MPOPOCTAHHS, 110 MiABUILYBAJIO MOJIOBY CXOXKICTh HACIHHS.

3a HIPg g5 (0,57) ehexTuBHICTH 3aCTOCYBaHHS MIKpOAOOPHUB OyJia IMmiITBEpHKCHA
3pOCTaHHSIM JAHOTO TOKa3HWKAa N0 KOHTpoiro Ha 2,9-3,7 %. Mix BapiaHTamu
Opakyn Haciaas (1,0 a/t) 1 Bpekcin Kom6i (0,5 Kr/T) 1OCTOBIpHOI pI3HHUIII HE
cnoctepiranu, BoHa Oyma B mexax momuwiku 0,3 % 1 moctoBipHoto 0,8 % Mix
Bbpekcin Kom6i (0,5 kr/t) 1 Banarpo €ITA mike 5 (0,2 kr/T).

3a mMaTeMaTU4YHOIO OOpOOKOI0 JaHMX CHJIa BIUIUBY MiKpoJ0OpuB ((aktop A)
cTaHoBWIA 66 %, MOCIBHUX SIKOCTEN BUCISTHOTO HaciHHA TOpuny (pakrop B) — 11, ix
B3aemoJiis — 1, iHmux gakropis — 22 %.

Hemo Huxya edekTuBHICTh MikpooOpuBa Banarpo €/ITA mikc 5 (0,2 xr/T)
Oyna oOyMoOBj€eHa HOro XiMIiYHUM CKJIagoM. IIpupocTu 10 KOHTpPOIIO CKiIajaiud B
cepeaHboMy — 2,1-2.9 cM, 110 NiATBEPKYE MPO Kpalluid piBEHb >KUBJICHHS POCIIUH.
Mix BapianTamu nepennociBHoi 00pooku HaciHHs 3a HIPgos = 0,57 6ynu gocToBipHi

BIIMIHHOCTI.

4.2 Mop¢osoriyHi NOKa3HUKHU POCIUH

Bucora pocivH € oJHI€I0 3 TOJIOBHMX MOPGOJOTIYHUX O3HaK, IO Hece
BIJIOMOCTI MPO TEMITA POCTY W PO3BUTKY POCIHH KYKYpPY/A3U B OHTOTE€HE31 1 BIUTHBAE
Ha Tpolec (QOpMyBaHHS BHCOKOi MPOAYKTHUBHOCTI KyJbTYpPH. 3a HEIO MOXKHA
XapaKTEepU3yBaTH PEAKI[1I0 POCIUH Ha 3MIHU YMOB BUpoITyBaHHs. CTe0s0 KyKypy/13U
XapaKTEPHU3YETHCS CUIIBHUM POCTOM 1 BUCOKOIO HIUTBHICTIO. Pa3oM 13 muMm KOXeH 3
MOKA3HUKIB 3HAXOAUTHCS IiJ CHIIbHAM BIUTMBOM YMOB 30BHIIIHEOTO CEPEIOBHIIA.

JlocnikeHHsl POBEACH] B MOJIBOBUX YMOBAX MIATBEPAMIIU, IO JIHIMHUN PICT
POCIIMH KYKYpYJI3H B TIE€pioJi BereTallli 3ajekaB Bl 30BHINIHIX YMOB CEpEIOBHIIA,
30KpeMa TEMIIEPATypHOTO PEXHUMY TIPYHTY, YMOB J>KWBICHHS, BOJHO-(I3HUHUX

BJIACTUBOCTEH, 010JI0TIYHUX 0COOIMBOCTEN T1IOpUIY Ta JOCIHIKYBAHUX arpo3axo/IiB.



86

BB mepeanociBHOi 0OpoOKH HACIHHS MIKPOJIOOpPUBAMH Ha BHUCOTY POCIWH

MPOCHIKOBYBAIM IMOYMHAIOYM 3 MOYaTKOBUX (a3 po3BuTKy. Y a3y MNOBHOI

CTUTJIOCTI BHCOTAa POCIHH KYKYpyI3W 3pocTaja IMOpIBHIHO 3 KOHTposiem (0e3

00poOKM HACiHHS MIKPOJOOpHBAMU) 3a yCiMa JOCIIIKYBaHUMM BapiaHTaMu (Tall.

4.3, nox. J1).

Tabnuys 4.3

Bucora pociuH riopuaiB KyKypyasu 3aj1e:KHO Bijl IepeanociBHOI 00po0Kku

HaciHHa MikponoopuBamu (2019-2021 pp.), cm

I'Opun .
I[lepeamnociBua Iouaisepkui JAH AH Opaxuns 237 s g
00poOKa HaCiHHA 150 MB Meotuna | Xopruis MB i g
MiKpOJI00pHBaMHu + 710 + 1o + 10 £p0 | 8|
CM |KOHT-| CM |KOHT-| CM |KOHT-| CM |KOHT- :(
poJiro poJIro poJIto poJIro
be3 06poOku
HaCIHHS
(KOHTPOJE) 241,8| - |2436| - [2426| - 2430 242.8 -
Opaxyn HaciHHS
(1,0 /1) 2436 1,8 [2455| 1,9 [2439| 1,3 2451 | 2,1 PR44)5 1,7
Bpexcin Kom6i
(0,5 kr/1) 2445 2,7 (246,4| 3,1 (2448| 2,2 2459 | 2,9 245,4| 2,6
Bamnarpo
€JTA Mmikc 5
(0,2 kr/T) 24401 2,2 2460 2,4 [2440| 1,4 |2456| 2,6 2449 2,1
Paxrop: BHHCHPE? % HIPo,05
A (Mikpo100pHBO) 38 0,36
B (ribpun) 32 0,36
Bzaemonist ¢paktopis AB 19 0,53
Tammi 11

3asie’kHo Bij 01070TTYHUX OCOOJIMBOCTEH TiOpHIy MPUPOCTH A0 KOHTPOKO Oyiu

PI3HUMHU 1 CKJIaJainu B cepeaHboMy — 1,7-2,6 cMm, ogHak 3arajbHa 3aKOHOMIPHICTb

3anuIIanacs HE3MIHHOK — €(QEeKTUBHICTh MIKpOJOOpUB Oylia TOCTOBIPHO PI3HOIO

(HIP 0,05 — 0,36)
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3a mMaTeMaTU4YHOIO OOpPOOKOI0 JaHHMX BIUIUB MIKPOJAOOPHB HA BHUCOTY POCIHH
cTaHOBUB 38 %, 0610JI0TTYHUX 0COOJIMBOCTEH TiOpuay — 32, iX B3aeMoii — 19, iHImx
dakropis — 11 %.

3ae)xHo BiJI MOTOJIHUX YMOB BereTalliifHUX IMEpiojIiB 1 BapiaHTIB 3aCTOCYBaHHS
MiKpOJ00pUB TOKa3HUKH MTPOAYKTUBHOCTI Ka4aHa Oynu pisHuMU (Tadi. 4.4).

Cepennst nmoBkMHA KavyaHa BapioBaima Bim 17,4 cm Ha koHTpomdi (0e3
nepenociBHOI 00poOKU HaciHHS MiKpogoOpuBamu) 10 21,5 cM 3a BHeceHHs bpekcin
Kom6i (0,5 kr/t). 3a 11p0TO X BapiaHTy KIIBKICTh PSAAKIB y KadaHi Oyna Ha 1,6
OUIBIIIOI0, @ KUTBKICTh 3€peH y psyky Ha 104 mr. 3a CpUsSTIMBUX MOTOJHUX YMOB
1BITIHHSA-popMyBaHHs HaciHHS 2019 pp. KUIBKICTh 3€peH B OJHOMY KadaHi Oyia
oinbmioro Ha 21-27 %, nopiBHsiHO 3 2020 p.

Tabnuys 4.4
CepenHi NOKa3HUKH CTPYKTYPH POCJIHH TiOpHAIB KYKYPYI3H 32JI€KHO BiJ

nepeanociBHoi 00podku HacinHs MikpogoopuBamu (2019-2021 pp.)

[TapameTpu kauana
ITepeanociBua — : —
_ JIOBXKHUHA KUIBKICTB PSAIIB KUIBKICTh 3€pEH
00poOKa HaciHHS
. £ 110 + 110 + 1o
MIKpOJ0OpHBaMHU cM KOHT- LT KOHT- LT KOHT-
POIIIO POITIO POJIO
bez 00poOku HaciHHS
(KOHTPOJIB) 17,4 - 18,3 - 577 -
Opakyn HACIHHSA
(1,0 /) 20,6 3,2 19,1 0,8 649 72
Bpexcin Kom6i
(0,5 xr/1) 21,5 4,1 19,9 1,6 681 104
Banarpo €/ITA
wmike 5 (0,2 kr/T) 20,9 3,3 19,2 0,9 655 78
daxkrop: Cuna HIPo 05 Cua HIPg 05 Cua HIPg 05
BILJIUBY, % BILJIUBY, % BILIUBY, %
A (mikpomoGpHBO) 96,9 0,14 81,3 2,09 80,3 10,67
B (ri6pun) 1,6 0,14 8,3 2,09 7,5 10,67
Bzaemonis daxropis AB 0,1 0,31 0,5 3,19 1,3 21,61

T 1,4 9,8 10,9



88

Mix TOBKHMHOIO KayaHa Ta KUIBKICTIO PSAIIB Y HBOMY KOpEJsIlisa Oyja mpsaMoro
cepeannoro 0,423 — 6e3 00poOKu HaCiHHS (KOHTPOJIb) Ta cuibHOIO — 0,715-0,866 3a
3acToCyBaHHS MIKpoaoOpuB (Tabn. 4.5). Takoro Oyna 3aleXHICTh 1 32 KUIBKICTIO
3epeH y KavaHi, BianosiaHo 0,583 1 0,808-0,995.

Tabnuys 4.5

Kopeasinisi Mizk J0B/KMHOI0 Ka4aHA TA KUIBKICTIO PAIB i 3¢peH B HbOMY

3aJ1€5KHO BiJl 32CTOCYBAHHS MiKPOJA0OPHUB y nepeAnociBHiii 00po0ui HACIHHS

(2019-2021 pp.)

[lepennociBaa JloBxxnnHa KinbkicTs y kauaHi
o0poOKa HaciHHs | KaydaHa, psIiB 3epeH
MIKpOJO0OpUBaMHU cM T r LT r
be3 06poOku
HACIHHS
(KOHTPOJIB) 17.4 13,3 0,423 577 0,583
Opakyn HaciHHS
(1,0 /1) 20,6 19,1 0,553 649 0,808
Bbpekcin Kom01
(0,5 kr/1) 21,5 19,9 0,866 681 0,995
Banarpo €ITA
mikc 5 (0,2 Kr/7) 20,9 19,2 0,715 655 0,961

[Tpumitka. Big 0 no 0,33 — cmabka, 0,33 mo 0,66 — cepenns, 0,66 no 1,00 — cunpHa, 1,00 —

MOBHa, 5K JJIst psiMoi (+), Tak i 3BOpoTHOT (-) Kopesii (r).

4.3 YpoxaiiHicTh 3epHa

KinbkicHy nit0  (akTopiB BIUIMBY MIATBEPIKYE OTPUMAHUN TMOKA3HUK
YpOXKaHOCTI 3€pHAa KyKypya3u. BHeceHHs B mepeAmnociBHiN 00poOIll HaCiHHSA
MIKPOZIOOPUB CIIPHUSIIO TOCTOBIPHOMY MPUPOCTY BpokaitHOCTI (Tabm. 4.6, nox. 2K).

Ha wxonTpomni (6e3 3actocyBaHHS MIKpPOJOOPUB) CepeqHs YpOKAMHICTh 3epHa
riopuaiB craHoBwia 7,98 1/ra. MikpogoOpuBa CHpHUSIN JOCTOBIPHOMY 3POCTaHHIO
npoayktuBHocTi Ti6puaiB Ha 0,21-0,43 1/ra (HIPg 05 = 0,08). HaiiGinbi ehekTHBHIM

Oyno 3actocyBanHs O6pekcin Kom6i B HopMi 0,5 KI/T 3a SIKOTO CepenHsl ypOKanHICTh




89

3epHa riopuaiB craHoBuia 8,41 1/ra, onnak 3a HIPggs = 0,11 T/ra cyTTeBOi pi3HUII 3

MIKPOJIOOPUBOM OpaKys HaciHHg B Hopmi 1,0 JI/T He crmocTepiraiyd 1 CyTTEBOIO Ha

0,22 t/ra 6yna pizauis 3 Banarpo €ATA mikc 5 (0,2 kr/T).

Tabnuys 4.6

3epHOBa NPOAYKTUBHICTH riOPUAIB KYKYPYA3H 32J1€/KHO Bi/l epeanociBHOI

00poOxu HacinHs MikpogoOpuBamu (2019-2021 pp.), T/ra

I'6pun
[TepeanociBHa ®AO 100-199 DAO 200-299 .
10
00poOka  [[TouaiBchKuii JIH JH Opaxu1s E
_ . O | KOHT-
HACIHHS MIKpo-| 190 MB Meotupa | Xopruus 237 MB 53
O | posto
n00puBaMu + 110 + 710 + 1o + 710
T/Ta |KOHT-| T/Ta |KOHT-| T/Ta |KOHT-| T/Ta |KOHT-
POJIIO POJIIO POJIIO POJIIO
be3 00poOku
HACIHHS
(KOHTPOJTB) 762 - |781| - |[815] - |835| - 7,98 -
Opakyn
HaCIHHS
(1,0 /1) 7,88 10,26 | 7,91 /0,10 | 8,64 | 0,49 | 8,80 | 0,45 | 8,30 | 0,32
Bbpekcin Kom01
(0,5 xr/t) 7,98 10,36 | 8,02 | 0,21 | 8,74 /0,59 | 8,93 | 0,58 | 8,41 | 0,43
Banarpo
€JITA Mmikc 5
0,2 xr/1) 7,75 1013|7,84 0,03 |8,49 | 034|867 032|819 | 0,21
daxTop: Cuna ;?HHBY’ HIPo 05
A (MiKkpom0OpHBO) 47 0,08
B (ri6pun) 35 0,08
Bzaemonis AB 8 0,11
Tammi 10

[Tpumitka. ®oH MiHEpaTbHOTO KUBIEHHS — N150P90Koo.

BrmiuB MikpogoOpuB Ha ypoOXaWHICTh 3€pHA KyKypya3u crtaHoBuB 47 %,

OilomoriyHUX ocoOnMBOCTeH T10puay — 35, X B3aemoisa — 8, iHmux daktopis — 10 %

(puc. 4.1).
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[a1mi akropu,
10%

A (Mikpo-
0OPUBO),
47 %
Bzaemonis AB,
8 %

B (ri6pun),
35 %

Puc 4.1 YacTka BiuiuBYy (paKkTOpiB HA YPOKAMHICTH 3€pHA riOPUIIB KyKYpPYA3HU

(2019-2021 pp.), %

4.4 Maca 1000 3epen

JloOpa 3a0e3neueHicTh pOCIUH KYKYypYA3U €JIeMEHTAMU >KUBJICHHS i/ BILUTUBOM
3aCTOCYBaHHS ONTUMAJbHOTO PIBHA MakpoAoOpuB y HOpMi Ni2PgooKgeo 1
MIKpOJOOpHB, TIOYMHAIOYM 3 TIEPIIMX €TalliB OpraHoreHe3y, 3abe3nevuyBayiu
¢bi13iom0riuHy MOTPeOy POCIUH B €JIEMEHTAX KUBJICHHS.

Pi3Huns B  ypokalHOCTI TIOpHIIB  KYKYpPYI3H, MDK JOCHIIKYBaHHUMHU
BapiaHTamu, Oyyia 00ymMoBIieHa cpopMoBaHOIO pizHOIO Macoro 1000 3epen (tabm. 4.7,
nona. 3).

Ha xontponi maca 1000 HaciHuH Oyna HaitHUXK40r0 — 261 T, 3a mepeanociBHOI
0OpoOKM HACiHHS MIKpOJAOOPUBOM Opakyid HaciHHS B Hopmi 1,0 /T 3poctana 10
289 r. TlopiBHsiHO 3 KOHTpoJsieM (06e3 00poOku HacinHs), 3a HIPgos = 3,81, mpupict
JTAHOTO TIOKa3HHWKa OyB gocTOoBipHUM 34 T 3a BuKopucTaHHs Banarpo €JITA mikc 5
(0,2 xr/1) 141 r— 6pekcin Komo6i (0,5 xr/1).

Ha noxka3uuk macu 1000 3epeH cuiia BIUIMBY MiKpoJ0OpuB cTaHOoBUIa — 64 %0,

riopuny — 28, B3aemonis 1ux dakrtopiB — 1, inmmux ¢axropis— 7 %.
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Tabnuys 4.7
Maca 1000 3epeH riopuaiB KyKypyas3u 3aj1e;KHO BiJl epeanociBHoi 00poOoku

HacinHs MikpoaxoopuBamu (2019-2021 pp.)

I'6pun
[TepenmociBHa
Houai = n
0GpOGKa 0YalBCHKUIU ITH MeotunalTH Xopraus Opxurs Y o
. . 190 MB 237TMB é KOHT-
HAaC1HHS MIKpO- + 10 + 10 + 10 + 710 8 porTio
n00puBaMu ' |xonr-| T |koHT-| T |KkOHT-| ! |KOHT-
pOIIIO poIIIO OO poIIIO
bes  00poOky
HACIHHS
(KOHTPOJIB) 234 - 242 - 249 - 253 - 261 -
Opakyn
HAClHHS
(1,0 /) 281 | 47 | 287 | 43 | 293 | 44 | 298 | 45 289 28
Bbpekcin Komo0i
(0,5 xr/7) 292 | 58 [ 298 | 56 | 302 | 53 | 312 | 59 302 41
Banarpo
€ITA wmikc 3
(0,2 xr/7) 287 | 53 [ 290 | 48 | 299 | 50 | 304 | 51 295 34
Cuna BmmuBy, % HIPos
®daxTop: A (MiKpogOOPHUBO) 64 3,81
B (ribpum) 28 3,81
Bzaemonis AB 1 7,62
Tam 7

[Tpumitka. ®oH MiHepaabHOTO KUBIEHHS — N150P9oKoo.

4.5 YpoxaiinicTb 3epHa Ta ioro QpaxkuiiiHuii CcKIaq 3aJ€KHO Bij

3aCTOCYBAHHS OPaKyJl MYJbTHKOMILIEKC M0 JIUCTKAX

JlocniKyroun piBeHb CHPSIMOBAHOTO PETyJIOBaHHS (D1310JIOTIUHUX IPOIIECIB B
POCIIMHHOMY OpraHi3Mi MijJ BIUIMBOM 3alpONOHOBAHOI CHCTEMHU >KUBJICHHS, fKa
BKJIIOYAJIa MIKpPOJOOPUBO Opakysd MYJBTHUKOMIUIEKC B HopMmi 1,5 7/ra Ta piBeHb
MiHepaiabHOro XUBJIEHHS N120P9oKgo 3 moeTanmHuM BHeceHHsIM a3oTy B ¢azu BBCH
13-15; BBCH 16-18; BBCH 59 mu BcTaHOBWJIM TOCTOBIPHI TPUPOCTU BPOKAWHOCTI
3epHa riopuay Opsxuit 237 MB (tada. 4.8).
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Tabnuys 4.8
YpoxaiiHicTh 3epHa riopuay kykypyasu Opaxuns 237 MB 3asexno Bix ¢pazu

M03aKOPEHEBOI0 3aCTOCYBAHHS MiKPOI0OpHBa 0PaKy.J MYJIbTHKOMILTEKC

(2019-2021 pp.), T/ra

Pix
Cepenne
dazu BHECEHHS 2019 2020 2021
2
MIKpoJ100puBa o o % ) =S % ) . %
= N o = SEST = H & ~ o &
& H E B H E = H E = H E
S S = z
Z Z S S
be3 mikponoOpuBa
(KOHTpOJIB) 7,66 - | 1,24 - 741 | - 7,44 -
BBCH 13-15
(3-5 nucTKiB) 849 | 0,83 [7,99 | 0,75 8,30 |0,89 | 8,26 0,82
BBCH 16-18
(6—8 mucTKiB) 9,02 | 1,36 1823 | 0,99 |8,63 |1,22 | 8,63 1,19
BBCH 59
(MOBHA OSIBA BOJIOTI) 9,06 | 1,40 1843 | 1,19 866 |125 | 8,72 1,28

Cuia
BILUTUBY, % HIPoos
daxtop: A ((pa3a BHeceHH
MiKpo100pHBa) 76,9 0,35
B (moromHi 17,2
YMOBH POKY) 0,35
Bzaemonis AB 1,2 0,41
Tam 4,7

ITpumitka. ®on MinepanabHOTo kuBIeHHSA — N150PgoKoo.

BcranoBiieHo, 1110 piBeHb BpoxkaitHocTi 3epHa ridopuay Opxuus 237 MB 3nauHo
BapilOBaB 3a pPOKaMH JOCHIKeHb. HaliBuilly BpoXKailHICTHh 3€pHa OTpUMaAIH B
CIpHUATIUBOMY 3a moroguuMu ymoBamu 2019 p., Ha xkoHTpomi (6€3 MikpomoOpuBa)
JIAHUM MOKa3HUK CTaHOBUB 7,66 1 3poctaB 10 9,06 T/ra 3a ¢a3u BHecenHs BBCH 59
(moBHa nosiBa BoJioTi). HaltHmxk4ua BposkaiiHicTh Oyia 3adikcoBana B 2020 p. — 7,24—
8,43 Tt/ra. CepenHiii MOKAa3HUK YPOXKAWHOCTI Ha KOHTpom (06e3 MikpoaoOpuB)
cknmagaB 7,44 1/ra, 3a BHecenHs B (pasy BBCH 13-15 (3-5 nucTku) a0CTOBIpHO
3poctaB Ha 0,82 1/ra (HIPg 05 = 0,35). Came B miii ¢a3i 3aBepinyBaiock GopMyBaHHS

BEreTaTUBHUX YacCTHUH cTe0Jia, Ha BEPXIBI[l MMAaroHa 3akJaJaiucs OCl BOJIOTI, a B
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nasyxax JIMCTKIB YTBOPIOBAJIWCH OI4HI amikajabHI MEpHCTeMH (MailOyTHI KadaHM).
Mikpoo6puBo 3abe3rneuyroud MNoTpedy IbOro Mepioay B AOCTYMHHX ¢dopmax
dbocdopy, a30Ty, IMHKY MO3UTUBHO BILTUBAJIO HA MPOAYKTHBHICTH POCITHH.

binbmii mpupocTH 10 KOHTPOJIIO OTPUMAHO 3a MO3aKOPEHEBOTO 3aCTOCYBAaHHS
opakya mynbTukomiuieke y pasy BBCH 16-18 (6-8 muctkiB) — 1,19 1/ra. Ils daza
criBmagae 3 JuQepeHIliamiero KBITOK BOJIOTI, (OpMyBaHHSM IHJIKOBUX 3E€PEH B
TUYMHKAX, KAyaHIB Ta 3€peH B PAAYy, TOMY 3a0€3ME€UEHHS ONTUMAJIbHUM pPIBHEM
MIHEpAJIbHOTO JKUBJICHHSIM Ta MikpoeireMentamu: S, Ca, Mg, Mn, Zn Oyno
HAJ3BUYAHO €()EKTUBHUM.

Ha 6inbin mi3Hine mo3akopeHeBe BHeCeHHs MikpojoOpuBa B (pazy BBCH 59
(moBHa MoOsABA BOJIOTI), KOJIM MTPOXOJAUB PICT THMMHKOBUX HUTOK y BOJIOTI, CTOBITYMKIB
3aB’si3ed kayaHa, (OPMYyBaHHS 3apOJIKOBUX MIMIKIB, BEJIMKWNA BIUIMB MaJM IMOTOJIHI
dbakTopy Ta BHECEHI MIKPOCIEMEHTH, SKI BIUIMBAIM Ha (POTOCHHTCTUYHY
npoaykTuBHICT, (Mg, Mn), BomocnoxuBaHHsa (Zn), ¢epTwipHicTh (B). Ilig ix
BIUIMBOM MPOXOJUJI0 €()EKTUBHO I[BITIHHS Ta 3aMWJICHHS KYKYypYJ3H, TOMY HPUPICT
ypoxaiiHocT1 3epHa ctaHoBuB — 1,27 T/ra. Hegoctosipuoto (0,09 1/ra) Oyna pizHUALA
3a ypOXKanHICTIO 3epHa riopuny Kykypya3u mix gazamu BBCH 16-18 1 BBCH 59.

Ha puc. 4.2 nogano 4yacTky BIUIMBY (aKTOPIB HA YPOXKAMHICTH 3€pHA KYKYPY/I3H

riopuny Opxuug 237 MB.
Uacra pmmny gaxropin
DaxTop B
dakTop A 7% Braemomia AB
77% 1%

SalimKoBe

5%

Puc 4.2 HacTtka BiiIMBY (paKTOPIB HA YPOXKAMHICTH 3ePHA KYKYPYA3H riopuay
Op:xuus 237 MB 3a1e5kHO0 BijJI 3aCTOCYyBaHHSI MIKPO100pHUBa OPaKy.JI

mMyJabTukoMILIeKe (2019-2021 pp.), %
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3a CTaTUCTUYHOIO OOPOOKOIO JTaHMX BIUIMB BHECEHOTO MIKpOAOOpHBa Yy BCl
da3u po3BUTKY pociuH cTaHOBUB /7 % (dbaktop A), MOroJHUX YMOB POKIB
nociimkeHs (dakrop B) — 17, ix B3aemonis (AB) — 1, inmmx dakropis — 5 %.

Hani puc. 4.3 mATBEpKYIOTh, 110 BiJl OTPUMAHOi 3arajbHOI YpO>KalHOCTI
3epHa Ha BapiaHTi 0€3 BHECEHHS MiKpoAoOpuBa (KOHTPOJIb) BiICOTOK CTaHOBUB 22,4
(7,44 1/ra) i BumumM OyB Ha 2,7 3a BHeceHHs B ¢asy BBCH 13-15 (3-5 nucTkiB) Ta
Ha 3,7 — y ¢dazy BBCH 16-18 (6-8 nuctkiB). Mix ¢azamu BBCH 16-18 (6—
8 muctkie) Ta BBCH 59 (moBHa mosiBa BoJIOTi) pi3HHIS Oysia HE JOCTOBIPHOIO —

0,3 %.

daza BHECEHHS MIKPOI00pHUBa

27 26.1 26,4
26 25,1
25
24
23 22,4
22
21
20
be3 mikpogoopusa  BBCH 13-15 BBCH 16-18 BBCH 59
(KOHTPOJTB) (3—5 nmucTkiB) (6-8 nmucTKIB) (ToBHA TMOsBA
BOJIOT1)

Puc. 4.3 Biiiu Mikpoao0puBa opaKkyJ/i MyJbTHUKOMILIEKC BHECEHOI0 B Pi3Hi
(¢a3u po3BUTKY POCJIMH HA YpPO:KaiiHiCTh 3epHa riopuay Op:xuus 237 MB
(2019-2021 pp.), %0

30anaHcoBaHUN  pIBEHb  JKUBICHHS  POCIMH  KyKypyA3d  Makpo- 1
MIKpoeJIeMeHTaMu cripusiB GOpMyBaHHIO 3€pHa 3 BHUCOKOr Macoro 1000 3epen
(Tabm. 4.9). JlaHnuii TOKa3HHUK € TCHETUYHO 0OYMOBJICHUH, OHAK MOKE 3MIHIOBATHUCS
M1]1 BIUIMBOM TOTOJHUX YMOB POKIB IOCTIIXEHb 1 (Da3 BHECEHHS MiKpOA0OpHUBa.

Maca 1000 3epen y 2019 p. Oyna B mexax 356 r (koHTpoib — 0e3

MikponoopuBa) — 421 1 3a BHeceHHs B ¢azy BBCH 59 (moBna mosiBa BOJOTI).
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[TopiBHSIHO 3 KOHTPOJILHUM BapilaHTOM JOCTOBIPHI MPUPOCTU CTaHOBWIU: 39—65 T

(2019 p.), 35-55 r (2020 p.) 1 41-58 1 (2021 p.) 3a HIPops = 2,97. Cepenniii

MOKa3HUK Macu BapitoBaB Bijx 346 no 405 T 3 pizHuIero Mixk Bapiantamu — 39-59 T,

Tabnuys 4.9

Maca 1000 3epen riopuay kykypyasu Op:xkuus 237 MB 3anexHo Big ¢pasu

3aCTOCYBaHHS MiKpPOJ100pHBa OPaKYJ MYJIbTHKOMILIEKC IO JUCTKAX

(2019-2021 pp.), r

Pik C
epeaHe
®da3u BHECCHHS 2019 2020 2021
MiKkpono6puBa + 10 + 110 + 110 + 110
r KOHT- r KOHT- r KOHT- I | KOHT-
POJIIO POJIIO POJIIO POJIIO
be3 mikponoOpuBa
(KOHTPOJIB) 356 - | 337 - 345 - | 346 _
BBCH 13-15
(3-5 nucTKiB) 395 39 372 35 386 41 384 39
BBCH 16-18
(6-8 nucTkiB) 419 63 384 47 399 54 401 55
BBCH 59 (noBHa
MOsiBa BOJIOTI) 421 65 392 55 403 58 405 59
daxkrop: Cuna o, HIPoo5
BIUIMUBY, ¥
A (MiKpo100OpHBO) 71,4 2,97
B (pix) 154 2,97
Bsaemonis AB 1,0 3,16
[ami 12,2

[Tpumitka. ®oH MiHEpaTbHOTO KUBIEHHS — N150P90Koo.

BrmnuB  mikponoOpuBa oOpakysl MYJbTUKOMIUIEKC B HOpPMI

1,5 n/ra npu

M03aKOPEHEBOMY 3aCTOCYBaHHS B Pi3HI (a3 PO3BUTKY POCIUH KYKYpYyA3HW TiOpUmLy

Opsxwung 237 MB na macy 1000 3epen cranoBuB 71,4 % (daktop A), MOrogHIX yMOB

poky — 15,4 (daktop B), ix B3aemomis — 1(paxrop AB), iHmux ¢dakropis — 12,2 %

(puc. 4.4).
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JacTka BIITIBY (hakTOPIB

®axropB  Braemoma AB
15% 1%
SaJIIIKOBE
12%

daxtop A
12%

Puc 4.4 Yactka BnimBy (pakropiB Ha macy 1000 3epen riopuay Op:xuuns 237 MB
KYKYPYA3H 3aJ1€5KHO BiJl 3aCTOCYBaHHSI MiKPOI0OpHBa 0pPaKyJ MYJbTHKOMILIEKC

o jgucrkax (2019-2021 pp.), %

[Ipu Bu3HaueHi Buxomy ¢pakiii 3epHa: kpynHoi (9-10 mm), cepennboi (7—
8 MMm), Ta ApiOHOI (5—6 MM) OyJ10 BCTAaHOBJICHO, 1110 HAa KOHTPOJIi, YCEPEIHEHI 3a POKH
JOCITIIKEHb TTOKAa3HUKK BUXOAY ApiOHOI (pakiii ctaHoBwM — 38,5 %, cepenHboi —
44,1, xpynHoi — 17,4 % (tabmn. 4.10).

[TozakopeHeBe BHECEHHS MIKpOJOOpHBa OpaKysl MYJIbTHKOMIUIEKC y (dazy
BBCH 13-15 (3-5 nucTKiB KyKypy/I31) BILTUBAJIO Ha MEPEPO3MOALT JaHUX (paKiiii
B CTOpOHy 30inbiieHHs KpymHOi (29,2 %) 1 cepemnboi (47,7 %) Ta 3MeHIIEHHS
npi6HOi (23,1%).

HaiiBumuii cymapuuil BuXiJ KpymHOi 1 cepennHboi (pakuiit 3epHa (92,1%) 1
HaliMeHIu# api6HOT (7,9 %) oTpuManu Bij BHeceHHs MikpogoOpuBa y ¢pazy BBCH
16-18 (6-8 nuctkiB), 3a BHeceHHs B (asy BBCH 59 (moBHa mosiBa BOJIOTI),

BigmoBigHo 91,5 18,5 %.
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Tabnuysa 4.10

MiKpoA00pHBa OpaKyJ MyJbTHKOMILUIEKC MO JucTkKax (2019-2021 pp.), %

Pix
Cepenne
2019 2020 2021
dazu P — — —
BHECCHHSI g| S| &| €| S| €| €| §| 2| g| 5| ¢

_ o| | 0o o F| ©o| o F¥| ©o| o F| ©

mikpomoopuBa | T | = | 4| Tl o] L] Tl o 4] T = 4
2 = 2| 2 =5 | ] 5| 5| | 5| =
s| E| E| =| BE| E| = 5 5| = E| OE
El 2| 5| E| 2|8 E| g & E| g %
2| 8| ®| 2| 8| & & 8| &| & 8 &
Z Z = =

bes

MiKpoaoOpHrBa

(KOHTPOIB) 18,1 | 36,6 45,3(17,1 42,5 |40,4 | 16,2 |45,4 |38,4 |17,4 |44,1|38.,5

BBCH 13-15

(3-5 mcTKiB) 31,5 48,2 [20,3 29,8 |44,7 (25,5 |26,3|50,1 (23,6 29,2 |47,7|23,1

BBCH 16-18

(6-8 nmcTKiB) 39,0 |56,1 | 4,9 |34,3 |55,5 10,2 |132,0(59,3 | 8,7 35,1 |57,0| 7,9

BBCH 59

(moBHa mosiBa

BOJIOTi) 36,8 |554 | 7,8 133,5(57,4 (9,1 |31,8/59,6 | 8,6 34,0 57,5| 8,5

[Tpumitka. I'i6pun — Opxuusg 237 MB, gon minepaabHOro xuBiaeHHs — N1soPgooKoo.

BucHoBku 10 po3ainy 4

1. Ha cipux mniCOBHX MOBEPXHEBO OTJICEHUX IPYHTAX 3 BAKKOJIOCTYITHHUMHU

dbopmMamMu €JIEMEHTIB JKUBJICHHS, €(EKTHBHOIO € TIEpeIoCcCiBHa 00poOKa HACIHHSA

XEJATHUMH (pOpMaMH MIKPOJIOOpUB.

2. 3acTocyBaHHs MikpoaoOpuB: opakys HaciHHs (1,0 51/T), Banarpo €ITA mikc

5 (0,2 kr/t) Ta 6pekcin Komo6i (0,5 Kr/T) cipusio miBUIIEHHIO MOJIBOBOI CX0OCTI

HaciHHs Ha 2,9-3,7 %, macu 1000 nacinuH — Ha 28-41 1, o 3abesnedyBayio

JOCTOBipHUIA mpupicT ypoxkaitHocti 0,21-0,43 T/ra. BusiBneHo Bij’eMHY KOPEJAIIIO

MIK BUCOTOIO CTE0J1a 1 CKOPOCTUTIIICTIO T10pUTy KYKYPY/I3H.
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3. 3a Hopmu MiHepasibHUX H00puB Ni20PgoKgg Ta 3acTocyBanHs MikpoaoOpuBa
opakyn mynbrukomiuieke (1,5 n/ra) B ¢pasy BBCH 16-18 ta BBCH 59 3epHoBa
NPOAYKTHBHICTh CE€peIHbOPaHHBOTO Tridpuny Opsxkuist 237 MB Oyna HaiiBUIIOO —
8,63-8,72 1/ra.

4. HaiiBumly BpOKalHICTh 3€pHa OTPUMAJIU B CHPHUSTIUBOMY 32 MOTOJHUMHU
ymoBamu 2019 p. — 7,66-9,06 1/ra, a Haiinmxuy B 2020 p. — 7,24-8,43 t/ra.
Cepenniii MOKa3HUK YPOKaHOCTI Ha KOHTpoui (0e3 MikpogoOpuB) ckiaaas 7,44 1
noctoBipHo OyB BulM Ha 0,82—1,28 1/ra 3a BHECEHHS MIKpOJA0OpHBA.

5. MikponobpuBo Opaxyn mynbTukomiuieke (1,5 n/ra) sHecene B ¢asu BBCH
16-18 Ta BBCH 59 3abe3neuyBasio 3poctanHs Macu 1000 3epen Ha 55-59 T,

CyMapHU BHUXIJl KPYIHOI 1 cepeaHboi Pppakuiii 3epHa — 91,5-92.1 %

Pe3yabTaTu goc/izkeHb po3aity 4 ony0/1iKOBaHO B HAYKOBHUX NPalsX:

1. Mamak M. O. IlonpoBa CXOXICTb HACIHHS KYKYpPY/A3U IIiJl BIUIMBOM
3aCTOCYBaHHA  MIKpOJOOpuB.  Axkmyanvui  npobaemu  A2ponpomuciogozo
supodonuymea  Ykpainu : wMarepianm BceykpaiHChbKOT  HayKOBO-TIPAKTHYHOI
koHpepeHuli Monoaux BueHux (c. O6pommne, 12 mucrom. 2020 p.). JIbBiB-
Oo6pommne, 2020. C. 53-54.

2. BmmB mepeamociBHOi  0OpoOKM  HAcCiHHA ~ MIKpoJOOpuBamMu  Ha
NPOAYKTUBHICTh TIOpUAIB KYKypya3u B ymoBax 3axigHoro Jlicocteny VYkpainu
/ O. I1. Boaomyk, O. ®@. Cracis, B. B. I'musa, [Tamax M. O. Ilepeozipne ma cipcoke
semaepoocmeo i meapunHuymeo. 2021. Bun. 69 (I). C.44-61. DOIL:
10.32636/01308521.2021-(69)-3.

3. Efficiency of Microfertilizer Oracle Multicomplex in Corn Cultivation
Technology / M. Pashchak, O. Voloshchuk, I. Voloshchuk, V. Hlyva. Scientific
Horizons. 2021. Vol. 24, no. 12. P. 25-31. DOI: 10.48077/scihor.24(12).2021.25-31.
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PO3/1J 5

HPOAYKTHUBHICTbD I'BPU/AIB KYKYPY/I3U
3AJIEKHO BIJ PIBHA MIHEPAJIBHOTI'O KUBJIEHHA POCJIMH

Crpateriss BUpOOHHMIITBA 3€pHa KYKYpyA3d B YKpaiHi MOXIMBA 3a PaxyHOK
YIOCKOHAJICHHSI TEXHOJIOT1M BHUPOIIYyBaHHS KyJIbTypu SKI JTO3BOJIATH IMIJBUIIUTU
BpoKalHICTh. [laHa mpoOiema BHpPINIYETbCS HE JIMILIE CEJIEKIINMHO-TeHETUYHUMHU
METOJIaMH, a i BHECEHHSM J1I00pUB Ta MECTULIN/IIB.

3a TBep/KCHHAMM OaratbOX aBTOPIB KyKypyld3a — JIy>K€ BHMOIJIMBA [0
NOKMBHUX PEUYOBUH KyJbTypa. Ha ¢hopMyBaHHS OfHIET TOHHU BpOXkaro 3€pHA pa3oM
13 3arajJbHOI0 MaCOI0 BereTaTuBHOI yacTUHU HeoOXimHo 25 kr N, 13 xr P,0s 1 22 kxr
K20 3 po3paxyHKy Ha JAil04y peUYOBHHY, TOOTO KYKypyA3a 1€ a3oTodin i kamedi,
BHUMOTJIUBICTB J10 ocdopy cepenns [257, 258].

Brnponosx BeretamiiHoro mepiojly €JIEMEHTH JKUBIEHHS 3aCBOIOIOTHCS
HEpIBHOMIPHO. 3a HECTayl OJIHOTO 3 HUX Yy TOKUBHOMY OallaHCi yHMOBUIHHIOIOTHCS
TEMIIU POCTY W PO3BUTKY pOCIUH, (OpPMYyBaHHS JUCTKIB, LBITIHHS BOJOTI,

3aIUTiTHEHHS Ta YTBOPEHHS 3epHa KyKypym3u [259].

5.1 IloanoBa CXO0XKICTH HACIHHSA

VY nonpoBUX yMOBaxX HACIHHSA 3 BUCOKOIO JIAOOPATOPHOIO CXOXKICTIO HE 3aBXKIU
Jla€ IpY>KH1 MOBHOIIHHI CXO/H, 3a3BHYai MOJIbOBA CXOXKICTh B YMOBaxX BUPOOHUIITBA
Ha 10-20 % Hmwkya, TOOTO TIEBHA YacCTHMHA CXO0XXKOro HACiHHSA BTpadaerbes. Lle
MIOB’SI3aHO 3 BIIMBOM HHU3KM a0IOTHYHUX Ta OIOTMYHUX YHWHHHUKIB, TaKHUX SK
TeMIlepaTypa i BOJIOTICTh I'PYHTY, YMOBH MOCIBY, CTPOKH 1 TJIMOMHA MOCIBY, PIBEHb
arpoOTEXHIKU, POMIOYICTh TPYHTY, MOTO Ypa)K€HHS IIKiTHUKAMH Ta 30yIHUKAMU

XBOPOO, BIUIMB Jii a0o micisiii repOinuais Toio [260, 261].
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3a poku Hamux nociimkenb y BBCH 00, makpocTaaii mpopocTaHHs HaCiHHS-

cxomu (00-09) KyKypya3u MpOayKTHBHA BOJIOTICTH IPYHTY Oyja JOCTaTHBOIO (3a

notpedu — 44,0 % Boan). et piBeHh HACHYCHOCTI HACIHHS BOJIOIO € AOCTATHIN JUIs

MOYaTKy aKTHBAllli MpPOIECiB MPOPOCTaHHS,

O1JIBIII

CIIOCTEPITAETHCS B TP 6 TO., Mi3HIIIE MPOXOIUTH MEHIIT aKTUBHO.

IHTCHCUBHE TOTJIMHAHHS

Ha xoHTpomi cepemHili MOKa3HUK IMOJIBOBOI CXOXXOCTI HACIHHS BapiloBaB Bif

92,5 % y riopuny JIH Xoptuis g0 93,6 % — IH Meotuna (tabu. 5.1).

Tabnuys 5.1

Bnuine MiHepaJbHHX J00PHB HA MOJILOBY cX0XKicTh HacinHsa (2019-2021 pp.),%

Hopwma BuciBy:

ITonroBa CX0XKICTH

HACIHHS
['iopun HACIHHS, )
MiHEpaJIbHUX TOOpPUB, + 1o
THE. CXOE- Kr/ra % KOHTPOJTIO
Hac./Ta AP P
MoyaiBchKuit KOHTPOJIb (0€3 100pHB) 93,0 -
190 MB 80 N120Pg0Kgo 94,2 1,2
N150P90Koeo 94,5 1,5
KOHTPOJIb (0€3 10OpHB) 93,6 -
JIH MeoTuna 80 N120PgoKgo 94,9 1,3
N150P90Koeo 94,3 1,7
KOHTPOJIb (06€3 100pUB) 92,5 -
JTH Xopruis 75 N120P90Koo 93,0 0,5
N150P90K g0 93,5 1,0
Opsxuus 237 KOHTPOJIb (6€3 100puB) 93,1 -
MB 75 N120Pg0Kgo 03,7 0,6
N150P90Kgo 94,3 1,2
daxTop: Bnncpfg;a o HIPg05
A (ribpun) 4,8 0,94
B (HopMa BHCiBY HaCiHHS) 0,6 0,87
C (MiHepasIbHE JKUBIIEHHS) 11,0 3,23
Bzaemois:
AB 2,2 0,43
AC 0,3 0,03
BC 0,4 0,13
ABC 0,7 0,07
Irmmi 79,9
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[lin BIIMBOM BHECEHHS MiHEpaIbHUX JOOPUB B HOPMI NioPooKgo AaHUMN
noka3Huk 3poctaB Ha 0,5-1,3, a 3a N150PgoKgo — Ha 1,0-1,5%. [locTOBipHa pi3HUIIA B
1,3 % Oyna oOymoBiIeHa pi3HOIO sKICTIO BHCissHOTO HaciHHA 3a HIPges = 0,94 %
(paxktop A). 3a HIP gos = 3,23 HemocTOBipHI pi3HUIl OyJIM 3a BHECEHHSIM

minepanbHux a00puB (pakrtop C) Tta HIPoes= 0,87 3a HOpMamu BUCIBY HACIHHSA

(daxtop B).

5.2 Bucora pocjinH

PesynbraTom eexkTrBHOI B3aeMO/Iii (Hi310JIOTTUHHUX MPOIECIB y PI3HUX OpraHax
pPOCIIMH, Ha $IKI BIUIMBAJIM 30BHIMIHI 1 BHYTpIUIHI (pakTOpu OYB pICT 1 PO3BUTOK
pocnuH. 3a ILI€I0 BaXIUBOK MOP(QOJOTIYHOI O3HAKOI MOXKHAa XapaKTepU3yBaTH
peakilito TiIOpUAIB KYKypyJ3u Ha  yMOBHU >kuBJeHHs. [lig BIUIMBOM BHECEHHS
MIHEpaJIbHUX JOOPHUB y PI3HUX HOpPMAax a30Ty 3MIHIOBajacsi BHCOTa pOCIUH (TalJl.
5.2).

Tabnuys 5.2

Bucora pocaun riopuaiB kykypyasu y ¢pazy BBCH 15-16 (5-6 smcTkiB)

3aJIeKHO Bi HOpM MiHepaabHux 100pus (2019-2021 pp.), cm

[IpupicT 10 KOHTPOJIIO
Bucora pocnuH, cm

Ti6pun N120P90Kao | Ni1soPgoKeo

KOHTPOIB | Nj20PgoKgo | N1soPooKeo | e | % | em | %

(6e3 1oOpuB)
1 2 3 4 5 6 7 8
Pannbocturm (PAO 100-199) (Hopma BuciBy HacinHs — 80 THC. CX0X. Hac./Ta)
[TouaiBcbkum

190 MB 43,2 45,6 46,6 24 | 52 | 34 | 7.3
JIH Meotuna 44,6 47,2 47,8 26 | 55 | 29 | 6.1
Cepenne 43,9 46,4 47,2 25 | 54 | 3,2 | 6,7

Cepennropansi (PAO 200-299) (Hopma BHUCIBY HaCiHHS — /5 THC. CXOX. HAaC./Ta)

JIH XopTtuus 44,5 47,6 49,2 31 | 65 | 47 | 9,6
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IIpooosoic. maba. 5.2

1 2 3 4 5 6 7 8
Opxunsg 237 MB 454 48,9 49,8 3,5 7,2 4.4 9,2
Cepenne 450 47,2 48,7 3,3 6,9 4.6 9,4

Cuna
dakTop: sy, % HIPo,05
A (ribpum) 8,0 0,77
B (HopMa BHCIBY HACIHHS) 50 1,26
C (MiHEpaNbHE KUBJICHHS) 23,1 1,88
Bsaemonis:
AB 18,5 1,39
AC 32,0 0,03
BC 12,2 0,07
ABC 0,1 0,96
Ixmmi 1,1

SKI110 HAa KOHTPOJII BUCOTA POCIIMH cTaHOBUJA 47,2 ¢cM y T1OpUIIB paHHBOCTHUIJIOL
rpynu 1 48,7 cM cepelHbOPAHHBOI, TO 32 HOPMHU BHECEHHS MiHEpaJbHUX I0OpUB
N120P90oKgo 3pocTana Ha 5,4—6,9 %, a 3a Bumoi — NisoPgoKgo, Bigmosigno Ha 6,7-9,4 %
(HIPg05 = 1,88 cm — dakrop C).

Mix Hopmamu BHCIBY HaciHHA (daktop B) piznuns Oymna mocroBipHoo 1,5 cm 3a
HalBUIIOTO piBHS XxuBIeHH: pociuH (HIPg s = 1,26).

Pe3ynbratn MareMaTnyHOi 0OOpOOKH BKa3yOTh Ha BIUIUB (paKTOPiB A — ridpusy
— 8 %, B (HopMmu BuciBy HaciuHs) — 5, C (MiHepanbHe xuBieHHs ) — 23,1, AB — 18,5,
AC-32,0,BC-12,2, ABC - 0,1, inmmx ¢axropis — 1,1 %.

V¥ dazy BBCH 89 (panns moBHa CTHUTIIICTh 3€pHA) T1IOpUIIB KYKYpY/I3H, BUCOTA
pocnuH nopiBHSHO 3 ¢azoro BBCH 15-16 3pocrana B cepennbomy 5,3-5,5 pas.

Ha xoHTpom paHuil moka3sHuk OyB HaWHWKYMM B Mexax 241,2-244.5 cwm.
Kpamuii piBeHb JKHUBIICHHS POCJIHH, 32 HOPMH BHECEHHS MiHEpPaJIbHHUX T0OpUB
N120PooKgo, 0OyMoBmtOBaB picT TiOpUIIB Y BHCOTY TOPIBHSHO 3 TONEpPEAHIM
BapianToMm Ha 1,4-1,8 %, a 3a HOpMH Ni50Po0Kgo — Ha 1,3-3,0 cm 1mpu HIPgos =

0,99 cm HaiOinbIna cuia BIUIMBY ctaHoBuia 25,6 % (daxrop C) (tabdi. 5.3).
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Tabnuus 5.3
Bucora pociun riopuaiB kykypyasu B ¢pazy BBCH 89 (panHst moBHaA CTUIIIICTD

3epHAa) 3aJIe5KHO Bil HOpM MiHepajbHuX 100puB (2019-2021 pp.), cm

[IpupicT 10 KOHTPOIIO

Bucora pocnuH, cm
N120Pg0Kao | Ni1soPgoKao

['6pun
KOHTPOJTb

(6e3 N120P9oKgo | N1soPgoKgo | cM % | cMm %
JI00pUB)
Pannbocturm (PAO 100-199) (nopma BuciBy HacinHs — 80 THC. CX0X. Hac./ra)

IlouaiBcekuit 190

MR 2436 | 2467 2486 | 31 | 1,3 |50 20
JIH Meotuna 2451 248,6 251,7 3,5 14 |66 | 2,6
Cepenne 244 4 2477 250,2 3,3 14 (58| 1,3
Cepennubopanni (DAO 200-299) (HopMa BUCIBY HACiHHS — /5 THUC. CXOK. HAC./Ta)
JIH XopTtuus 240,3 2445 247.4 4,2 1,7 (71| 29
Opxuis 237 MB | 2421 246,5 249,7 4.4 18 (7,6 | 3,0
Cepenne 2412 2455 248.,9 4.3 18 | 7,3 | 3,0
C
®axkTop: BHHHI/;J;T o HIPo,05
A (ri6pun) 10,7 0,22
B (Hopma BHCiBY HaciHHSA) 6,3 0,36
C (MiHepabHE )KUBJICHHS) 25,6 0,99
Bzaemonis:
AB 19,2 0,44
AC 25,2 0,01
BC 10,6 0,01
ABC 0,5 0,33
Tarm 19

5.3 ®eHout0riuHI a3y poO3BUTKY

@DeHOJIOTIUHI CTIOCTEPEKEHHS 32 POCIMHAMHU JIaI0Th MOMJIUBICTH BU3HAYUTH
OCHOBHI (pa3u pO3BUTKY 0€3 BiIOOpaKEHHS CKJIQJHHUX MpPoLEeciB Yy (opmyBaHHI
oprasiB. 3a HUMU MOXHa 01111 €(heKTUBHIIIIE 3aCTOCOBYBATH arpOTEXHIUHI 3aX0/IH 1

peryJioBaTH 3aKIaIKy €JIEMEHTIB MPOAYKTUBHOCTI — 30UIbIIYBATH TOBXKHUHY KayaHa,
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KUIBKICTh PSIIB 1 3¢peH B HbOMY. Temmnu pocTy ¥l pO3BUTKY POCIUH 3HAXOASTHCS B

npsIMif 3a7IeKHOCTI BiJl TEMIIEPATYPHOTO PEXUMY 1 BosiorozadesneueHHs. OcoOiamnBo

JaHa KyJIbTypa pearye Ha 30BHIIIHI (paKkTopH y Tepio1 ciBOa-CX0IH.

Cepenni 3a poku aatu HacTaHHS (a3 po3BUTKY TiOpHUAIB KyKYpYyA3U MOJAHO B

taoi. 5.4. Tak (aza ciBda — moBHi cxoau (BBCH 00-09) nHactynmia uepe3 14-15 ni6.

3anexHO BiJ O10JOTIYHHUX OCOOTMBOCTEH KyJIbTYPH, KA XapaKTePU3YETHCS

MTOBIJIEHUM POCTOM POCJIHMH Ha IIOYAaTKOBHUX CTallaX, TpI/IBaJ'IiCTI) HaCTaHH (1)331/1

BBCH 19 (9 1 6inbmie nucTkiB) BigmiueHo udepe3 68—71 mi0, MOBHY MOSIBY BOJIOTI
(BBCH 59) — 72-85 no6wu, pazy BBCH 69 (xinens 1Bitinusg) — 83—87 no6wu.

Tabnuys 5.4
JlaTi Ta TpUBAJIICTH (a3 PO3BUTKY POC/IMH rOPUIIB KYKYPYA3H 32J€5KHO Bij

HOPM BHeCEeHHs MiHepajbHuX 100pus (2019-2021 pp.)

JaTtu a3 po3BUTKY POCIUH

riopuy
. IR - (dasu cTuriocri ’E %
yzlo61§)eILH;1, < E % g\jé é.g 3 E’; . | @ % E‘f
B EHELHER L ELHEVEE S
mE|l @3 D E ~ |ni ms| M/
1 2 3 4 5 6 7 8 9 10
[TouaiBcekuii 190 MB
bez no6pus
(KOHTPOJI) 3.05 [18.05|12.07| 17.07 | 28.07 |21.08| 4.09 |27.09| 131
N120Pg0K0 3.05 [18.05|11.07| 15.07 | 26.07 |23.08| 5.09 [30.09| 134
N150P90Kgo 3.05 |17.05|11.07 | 15.07 | 26.07 |25.08| 7.09 | 2.10 | 137
JIH Meotuaa (PAO 190)
KonTpoib
(6¢3 n06pHE) 3.05 |17.05|12.07 | 17.07 | 29.07 |20.08| 3.09 |28.09 | 132
N120P90Kgo 3.05 |17.05|11.07 | 15.07 | 25.07 |22.08| 4.09 |30.09 | 137
N150P90Kgo 3.05 | 16.05|11.07 | 15.07 | 25.07 |24.08| 6.09 | 3.10 | 138
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IIpooosoic. mabn. 5.4

1 2 3 4 3) 6 7 8 9 10

JH Xopruist (PAO 240)

KonTpoib
(6e3 mo6pun) | 3.05 | 18.05 | 13.07 | 18.07 | 30.07 | 24.08 | 7.09 1.10 | 135

N120Pg0Kgo 3.05 | 17.05 [12.07|17.07|27.07| 21.08 | 8.08 | 3.10 | 139

N150Pg90Kg0 3.05 | 17.05 [12.07|17.07|27.07| 20.08 | 8.08 | 3.10 | 139

Opxuns 237MB

Kontpons
(63 106pUB) 3.05 | 18.05 | 13.07 | 19.07|30.07 | 23.08 | 6.08 2.10 | 135

N120Pg0Kgo 3.05 | 18.05 [12.07|18.07|27.07| 21.08 | 7.08 | 3.10 | 137

N150Pg0Kg0 3.05 | 17.05 | 12.07 |18.07|26.07 | 19.08 | 8.08 | 3.10 | 138

TpuBanicrs,
o

- 14-15 |68-71 |72-85 |83-87 |106-112|122-126|146-152

3aie’kHo BiJl rpynu cTUTIIOCTI Ha KoHTpoui ¢asy BBCH 79 (nocsrayTto Bumo- 1
coprocnernudiyauii po3mip 3epHa) 3adikcoBano 20—24 mumas, BockoBoi (BBCH 85)
—4-8, a noeHoi (BBCH 89) — 27.09 —03.10.

TpuBanicTs M03piBaHHS 3epHa Oyjia OOyMOBJIEHA MOTOAHUMHU (haKTOpamH 3a
POKHM JIOCHI/PKEHb 1 BHECEHHAM MIHEpaIbHUX JOOpUB, SIKI MOJOBXKYBaJIU JlaHUU
nepioz.

[TopiBHsiHO 3 KOHTposieM (0e3 nmoOpuB) BererauiiHuii mepion TiOpUAIB
KYKYpY/ZI31 PaHHbOCTHUIJIOI Ipynu 3a HOpMU BHECEHHS N150PgoKgg OyB moBmIMM Ha 6

110, a cepeAHbOpaHHIX Ha 4 100u.

5.4 Bucora KpilJieHHSI HI)KHbOT0 Ka4YaHa

3aJie’kHo BiJ T1OpUIy BUCOTA MPUKPIIIIEHHS HUKHBOTO PO3BUHYTOTO (3 3€pHOM)
KauaHa B PAaHHBOCTUTJIMX TIOpHIIB HA KOHTPOJLHOMY BapiaHTi (0e3 100puB)
3HaXoJujacs y cepelHboMy Ha piBH1 65,0 cM, B cepennbopanHix — 72,0 cm (HIPg o5 =

1,02 cm) (Tabm. 5.5).



106

Ha BapianTi 3 BHECEHHSM MiHEpAIbHUX JO0OpUB B HOpMI Ni20PgoKgg
CIIOCTEpPIraii JOCTOBIpPHE 30UIBIIICHHS BUCOTH KPITUICHHS HIKHBOTO KayaHa Ha 13—
16 cM mopiBHAHO 3 KOHTpoJieM (0e3 1oOpuB), a 3a BUIIOTO PIBHS JKUBJICHHSI POCITUH
N150PgoKgo — Ha 18—19 cMm 3a HIPg s = 2,04 cMm. HenmocToBipHOtO Oyiia pi3HHUILT MiX
HopMamu BuciBy HaciHHs (HIPg s = 4,00).

Haii6inpmmii BIMB Ha JaHWW MOKA3HUK Majia HOpMa BHECEHHS MiHEPabHUX
no6puB (daktop C) — 64 %, ribpug (A) —5 %, nopma BuciBy HaciHHs (C) — 6 1 ix
B3a€MOIII.

Tabnuys 5.5
Bucora KpinjieHHSI HI)KHBOI0 Ka4aHa y riOpuAiB KyYKYPYA3H 3aJ1€KHO BiJl HOPM

BHECEHHs MiHepabHuX 100pus (2019-2021 pp.), cMm

[IpupicT 10 KOHTPOIIO
N120P90Kgo N150P90Kg0o

Bucora kpinjieHHs kauaHa, cM

['0pun Bes

)106pI/IB N120P90K90 N150P90Kgo CM % CM %
(KOHTPOJIB)
Pannbocturm (PAO 100-199) (Hopma BuciBy HaciHHs — 80 THC. CX0X. Hac/Ta)

IlouaiBcekuit 190

MB 66 74 79 8 11 13 16
JTH Meotua 64 74 80 10 14 16 20
Cepenne 65 75 80 10 13 15 18
Cepennropanti (PAO 200-299) (Hopma BHCIBY HACIHHS — /5 THC. CXOX. Hac/Ta)
JIH XopTus 72 85 89 13 15 17 19
Opxurs 237 MB 71 86 87 15 17 16 18
Cepenne 72 86 88 14 16 17 19
dakrop: Cuna BruBy, % HIPg 05
B (HopMa BHCiBY HaCiHHS) 6 4,00
C (MiHepabHe KUBJICHHS) 64 2,04
B3aemonis:
AB 10 3,98
AC 9 0,11
BC 3 0,24
ABC 1 3,36
Tamm 2
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5.5 CTPYKTYpHi MOKA3HUKH KaYaHa

Kykypyaza mae MeHIT JMHAMIYHI MOXKJIMBOCTI IIJIBUIICHHS YPOXKalHOCTI,
OCKUJIbKM YHCJIO PsIIiB 3€peH B KauaHi iX KUIBKICTB B psAay € OOyMOBIICHI
TEHETUYHHMH CHCTEMaMH 1 MarTh YiTKI KUIBKICHI OOMEXEHHS HaBiTh 32 yMOB

MIOBHOTO 3aNlMJICHHS BCIX KBITOK y KayaHi Ta JOCATHCHHS MaKCUMaJIbHUX IS
riopuay KUTbKICHUX MTOKa3HUKIB.
3aieXHO BIJ JOCHTIDKYBaHUX arpo3axojiB JOBKHHA KadaHa 3MIHIOBajiacs

(tabu. 5.6).

VY ri0puaiB paHHBOCTUIIIOI TPynu BOHa BapitoBana Bifg 15,2 no 17,4 cm Ha
KoHTpoJI1 (6e3 106puB), ado B mexax 13,2 %.

Bumuii piBeHb MiHEpaJIbHOTO KUBJICHHS POCIUH CIPHUSB 30UTBIICHHIO JAHOTO
nokazuuka Ha 0,8-1,3 cM Ha BapiaHTI BHECEHHS MiHEpaJbHHX IOOPUB B HOPMI
N120P90K90 1 Ha 3,0—3,4 CM 34 HOpMH N150P90Kgo.

Taky 3aneXHICTh crioCTepiraiu i y TiIOpUAIB CEPEIHbOPAHHBOT TPYIIH.

Tabnuysn 5.6
CTpyKTYpHi NOKA3HUKH Ka4aHa riOpUAiB KyYKYPYA3H 3aJ1€KHO BiJl HOPpM

BHeCeHHsI MiHepaJbHuX 100puB (2019-2021 pp.)

JloBxuHa kayaHa, | KinbkicTb psaiB KinbkicTs 3epeH
CM B KadaHl, IIT B KadaHi, IIT
Ti6 n o~ o ‘x|
10pua i ] S v S 3 W S S
S5 ¥ | ¥ | EE ¥ | ¥ | EE ¥ | Y
o g 8 s | &% 2 s | 2%l 3 S
o) o) S
== e = I = (| e & %
e S 2 | = < 2 | = S 2
SEl zZz| Zz| =g z| z|=2g =Z Z
N N
1 2 3 4 5 6 7 8 9 10

Pannbocturi (PAO 100-199) (nopma BuciBy HacinHsg — 80 THC. CXO0XK. HAc/Ta)

i[/{(]);a'l'BCBKI/Iﬁ 190 15,2 | 16,5 | 18,6 | 16,8 | 18,0 | 19,1 | 527 | 539 | 558

JIH Meotunaa 174 | 18,2 | 20,4 | 17,0 | 18,4 | 20,3 | 544 | 556 | 569
Cepenne 16,3 | 17,4 | 195 | 17,4 | 18,2 | 20,2 | 536 | 548 | 564
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IIpooosoic. maba. 5.6

1 2 3 4 5 6 7 8 9 10
Cepennvopanni (PAO 200-299) (HopMa BHUCIBY HACIHHS — /9 THUC. CXOXK. Hac/ra)
JAH Xopruis 16,0 | 18,3 | 196 | 17,5 | 18,7 | 20,2 | 559 | 576 588
Opxwuis 237 MB 18,0 20,4 | 20,8 | 184 | 19,1 | 20,8 | 567 | 587 | 591
Cepenne 17,0 1194 | 20,2 | 18,0 | 18,9 | 20,5 | 563 | 582 | 590
Daxcrop: Cuna HIPo s Cuna BILUIUBY, HIPo.s Cuna HIPo s

BILTUBY, % % BILTUBY, %

A (riGpun) 15 1,10 12 2,98 17 2,42
B (HOopMa BHCiBY HACiHHS) 11 1,53 9 1,67 13 3,98
C (miHepasbHE KUBJIEHHS) 44 2,11 40 141 32 3,21
B3aemois:

AB 9 3,93 7 2,05 10 2,18
AC 8 1,00 5 1,41 9 0,36
BC 6 1,11 3 1,41 4 0,61
ABC 5 2,67 3 1,62 4 3,55
[Hmi 2 1 1

Ha naiiBuniomy (oHI MiHEPaJIBbHOTO >KUBJICHHSI POCIMH HAWMEHILY JTOBXKUHY
KayaHa 3aQikcyBaid B TiOpuay paHHbocturioi rpynu IlowaiBebkuit 190 MB
(18,6 cm), y cepennbopannboro — JIH Xoprui (19,6 cm).

[lin BIIMBOM MiHEPANBbHOTO SKMBJICHHS POCIHUH CHOCTEpIranv 301IbIICHHS
KUTBKOCTI pAMIIB y KayaHi. SKkiio Ha KoHTpoJi (6e3 100puB) X KUIBKICTh BapitoBaja
Bix 17,4 it no 18,0 mt, To HA BapiaHTi 3 HOPMOIO N120PgoKogo — Biz 18,2 m0 18,9 mt
a 3a N150PgoKgo— Big 20,2 1o 20,5 miT.

KinbkicTh HaciHMH B KayaHl OyJjia pPi3HOIO, HalMEHIa Ha KOHTpoJi (0e3
no6puB) — 536 (pc) i 563 wr (cp), Ha hoHi Ni2PgooKgp 3pocna 1o 548 1 582 i, a 3a
HOpMH N150PgoKgo— 10 564 1 590 .

5.6 YpoxaiiHicTh 3e/1eHO0I MacH i 3epHa riopuais

YpokaitHICTh € HaWOUIbII BaKJIWBUM ITOKa3HUKOM TOCIOAAPChKOI ITIHHOCTI

KyJbTYypH, IO TOEAHYE 1HAMBIAYadbHY NPOAYKTUBHICTh POCIHH, O101EHO3HUN
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dbakTop Ta YMOBH JOBKUUIS 1 JIWIIE 32 TAKUX YMOB MH MOXEMO OYIKyBaTH BUCOKOTO
MOKa3HUKA.

VY Hammx nocmigax Ha KOHTpoJi (6e3 moOpuB) cepenHs YpOKalHICTh 3€TIeHOT
MacH Ti0pHuaiB KyKypyA3u paHHbOCTHUIJIOI rpynu chopmyBaiacs Ha piai 40,3 T/ra,
cepeanbopaniboi — 43,0 1/ra (HIPg s = 1,41 1/ra) (Tadmn. 5.7).

Tabnuys 5.7
Ypo:xkaiiHicTh 3eJIeHOI MacH riOpuAiB KYKYpPYA3H 32J1€5KHO Bil HOPM BHECEHHS

MiHepaabHuX 100puB (2019-2021 pp.), T/ra

[IpupicT 10 KOHTPOIIO

N120P90Kgo N150P90Kg0

BpokaliHicTh 3e5eHoi

MacH, T/ra

I'6pun

0e3 100puB
(KOHTPOJIB)

N120Pg0Kgo

N150P20Koao

T/ra

%

T/ra

%

Panrpocturm (PAO 100-199) (Hopma BuciBy HacinHs — 80 THC. cX0K. Hac/Ta)

[TouaiBcekuii 190

MB 309 | 488 | 567 | 89 | 223 | 168 | 421
JIH Meotnza 406 | 505 | 578 | 99 | 244 | 172 | 424
Cepenme 403 | 497 | 573 | 94 | 234 | 170 | 423

Cepennnopanni (DAO 200-299) (Hopma BUCIBY HACIHHS — /9 THC

. CXOX. Hac/ra)

JIH Xoptuis 42,3 52,7 60,6 10,4 24,6 18,3 | 43,3
Opxuns 237 MB 43,7 54,9 64,8 12,2 25,6 21,1 | 48,3
Cepenne 43,0 53,8 62,7 11,3 25,1 19,7 458
dakrop: Cuna HIPo 05
BILIMBY, %o
A (ribpup) 21 1,41
B (HOpMma BHCIBY HaciHHs) 11 1,22
C (miHepasbHE )KUBICHHS) 45 2,92
Bzaemonis:
AB 6 3,92
AC 5 1,31
BC 5 1,60
ABC 4 2,52
3anuuikoBe 2
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3a HOpMH BHECEHHSI MiHEpaIbHUX T00pUB N120P9oKgo yporkaiinicTs Oynia Buia
MOPIBHSHO 3 KOHTPOJIeM, BianmoBiiHO Ha 9,4 1 10,8 1/ra, a6o Ha 23,3 1 25,1 % (HIPg s
=2,92 1/ra).

HaiiBuiry 3eneny macy 3abe3neunsia Hopma BHeCeHHsI N150PooKgo, BiIMOBIIHO:
57,3 1/ra — panabocturii Tiopuan (PAO 100-199, HopMma BuciBy HaciHHS — 80 THC.
CXOX. Hac/ra) 1 62,7 1/ra — cepenapopanti (PAO 200-299, HopMa BUCIBY HACIHHS —
75 Ttuc. cxox. Hac/ra). 3a HIP os=1,41 MK HOpMamu BHUCIBY pi3HHUI Oyla
JIOCTOBIPHOIO.

Cepennst ypoxkailHICTh 3epHa TIOpUIIB KYKYypYyJ3u Ha KOHTpousi (0e3 moOpuB)
BapitoBaia Big 4,89 T/ra B paHHHOCTUIJIOL IPYIU 3 HOpMOIO BuciBy HaciHHg 80 Tuc.
CXOX. Hac./ra g0 5,22 1/ra — cepeaubopanHs (75 Tuc. cxoxk. Hac./ra) 3a HIPggs =

0,16 t/ra (puc. 5.1, nox. K).

YposkaliHicTh 3epHa, T/Ta

[TouaiBcekuit  JIH Meotuna JIH Xoptuusg Opxuns 237
190 MB MB

® Konrpons (6e3 1o6pus) ™ N120P90K90 = N150P90K90

Puc. 5.1 YpoxaiinicTh 3epHa riopuaiB KyKypy/a3u 3aJI€KHO BiJil HOpM BHECEHHSI

MiHepaabHuX 100puB (2019-2021 pp.), T/Ta

3a Hopmu MiHepanbHuX 100puB N120PsoKeo mpomyKTUBHICTE TiOpUIIB 3pocTaa,
BianoBigHO Ha 17,3-20,0 %. HaiiOinpmn onTtuManbHuM OyB piBEHb MIHEPAIBHOTO
xuBlieHHs N1s50PgoKoo, 3a sikoro mpupict 10 konTposto (6e3 1obpu) ctaHoBuB 2,19—

2,20 1/ra (HIPg 05 = 0,39 1/ra).
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CratucTHYHO-MaTEMAaTUYHUM aHAIII3 MIATBEPJKYE, 110 BILIUB Tiopuay (dhaktop
A) Ha ypoaiiHicTh 3epHa ctaHoBuB 21,1 %, HOpM BucCiBYy HaciHHs (B) — 12,3,
MminepaiasHuX 100puB (C) — 38,4, B3aemomis dakxropie AB — 13,6, AC — 10,0, BC —
2,0, ABC — 2,1, itmmmx — 0,5 %.

Ha xonTpomni (0e3 moOpwB) KOpENAIiss MiX YPOKaWHOCTSMHU 3€JIEHOT MacH i
3epHa Oyna mpsmoro cinabkoro — 0,215-0,250 (tabm. 5.8). 3a BHeCeHHS MiHEpaIbHUX
no6puB y HopMi NixoPgooKgo BoHa Oyna mpsimoro cepeanboro — 0,535-0,657, a 3a
HOpMH N150PgoKgo — mpsimoro cuipHOMO (0,736-0,998).

Tabnuys 5.8
Kopeasimisi Mizk ypo:kalHICTIO 3eJIeHOI MACH TAa 3¢PHOM TiOpHUAIB KYKYPYA3HU

(cepemxne 3a 2019-2021 pp.)

YpoxxaitHICTh
®oH - = o B
yAOOpEHHS, lloTaincrkii JIH Meotna JH Xopruns pruLs 237
Kr/ra 1.p. 190 MB MB
T/Ta r T/Ta r T/Ta r T/Ta r

be3 nobpus | 399 0,215 40,6 0,231 42,3 0,221 43,7 0,250

(KOHTPOIB) | 4 77 4,98 5,18 5,26

NioPeoKse | 288 | 0535 | 202 | gp16 | 227 | ge25 | 242 | 657
5 62 581 6.15 6.35

NisoPooKeo | 227 | 0736 | 208 | og52 | 806 | gg79 | 648 | (oog
601 722 736 748

[Tpumitka. UncenbHUK — 3€JI€Ha Maca, 3HaMEHHHUK — 3€pHO.
Big 0 no 0,33 — cnabka, 0,33 mo 0,66 — cepenns, 0,66 no 1,00 — cunbHa, 1,00 — moBHa, K AJIs

npsmoi (+), Tak i 3BopoTHOT (-) KopeJsii (r).

5.7 Maca 1000 3epeH Ta BTpaTa BOJIOTH

Maca 1000 3epeH riOpuaiB KyKypya3u 3ajiexaina BiJ 010J0TYHUX 0COOIUBOCTEN
riOpuy pearyBaTtu Ha CUCTEMY JKUBJICHHS pocsiuH (Tadi. 5.9).
Ha xonTpomi (6e3 mobpuB) naHuii moka3HUK OyB HAWHMIKYIUM 1 CTaHOBHB 248 T

(pc) 1 301 r (cp) (HIPgos = 2,38). 3a BHeceHHS MiHEpAIbHUX JOOPUB Yy HOPMI
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N120P9oKgo 3pocTana na 21-32 r , a 3a Bumoro azotHoro NisoPgoKgo — Ha 32-37 1 3a
HIPo s = 1,39.
Tabnuys 5.9
Maca 1000 3epen riopuaiB KyKypy/a3u 3aJ1€KHO BiJl HOPM BHECEHHS

MiHepaabHuX 100puB (2019-2021 pp.), r

[Tpupict 10 KOHTPOIIIO

Y nobpenns

N120P90K90 N150P90K90
T'iopun 22 5 3
(SIS X 4
S E o o T ) r Y0
= e <) =)
) S et
O

Pannbocturm (PAO 100-199) (Hopma BuciBy HaciHHs — 80 THC. CXO0X. Hac/Ta)

[TouaiBcbkuit 190
248 269 274 21 8,5 26 10,5

MB

JIH Meotuna 255 278 289 23 9,0 34 13,3
Cepefne 252 274 282 22 8,8 32 11,2
Cepennubopanni (DAO 200-299) (HopMa BUCIBY HACiHHS — /5 THUC. CXO0XK. Hac/ra)
JIH XopTuus 301 333 339 32 10,6 38 12,6
Opxwuis 237 MB 312 345 348 36 11,5 36 115
Cepenne 307 339 344 34 11,1 37 12,1
daxrop: Cina HIPo 05

BILTUBY, %

A (ribpun) 14 2,38
B (HopMa BHCIBY HACIHHS) 11 2,90

C (MiHepabHE )KUBJICHHS) 53 1,39

Bzaemois:

AB 9 3,05

AC 7 0,92

BC 3 1,06

ABC 2 1,70

Ixmmi 1

3a HopmU BuUCIBY HaciHHs 3 HOpMoro 80 Tuc. cxox. Hac/ra maca 1000 HaciHuH
BapitoBana Big 252 r (0e3 AOOpUB — KOHTPOJb) 10 282 T 32 HOPMHU BHECEHHS

MiHepaTbHUX T0OPUB N150PgoKop .
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3MeHIIIeHHs] HOPMU BHCIBY HACIHHSI CEpeIHbOPAHHIX TIOPHUIIB 10 75 THUC. CXOXK.
Hac/ra 3a0e3reuyBajio JOCTOBIPHO BHII MOKa3HUKHU Ha 55—65 r (HIP ¢ 05 =2,90.

CkJlaqHUM 1HTETpaIbHUM TPOLECOM, KU 3aJIeKUTh Bl 0araTbOX YMHHUKIB:
(b131UK0-010XIMIYHHUX BJIACTUBOCTEH 3epHA, MOP(OJIOTIYHUX O3HAK KauyaHa KyKypyI3H
(TOBLIMHA CTPWIKHSA, JIHIWHI PO3MIPU 3€PHIBKM, KPYIHICTh 3€pHA, KIIBKICTH 1
3MIaTHICTH 10 PO3KPUTTS OOTOPTOK, TOHMKHEHHS KadaHa, KOHCUCTEHIIISI €HA0CTIepMY,
IOSIBM YOPHOI'O IIApy B OCHOBI 3CpHIBKH), OIOJOTIYHHUX 1 OHTOICHETHYHHX
BJIACTUBOCTEH TiOpUIy KyKypyI3W (TpUBAIICTh JIaTeHTHOI (a3, CTIHKICTH 10
MOCYXH) € BTpaTa BOJIOTOCTI 3€pPHOM IIiJ] Yac JI03PiBaHHS.

VY new’sitomy ertari (ctapinnsg) 97 ¢dasu, BOJOTICTh 3epHA B KauaHi Ha KOHTPOJI1
panapocTurnux riopuais (PAO 100-199, nopmoro BuciBy HaciHHS 80 THC. CXOX.
Hac/ra) cranoBuia 19,6 %, cepennbopanni (PAO 200-299, HopMoOIO BUCIBY HACIHHS
— 75 trc. cxox. Hac/ra) — 20,7 % (ta6u. 5.10).

Tabnuys 5.10
BousoricTs 3epHa B a3y NOBHOI CTUIJIOCTI riOPUIIB KYKYPY/IA3H 32J1€5KHO B

HOpPM BHeceHHs1 MiHepaiabHux 100pus (2019-2021 pp.), %

HIPg 05

Bounoricts 3epHa, % 22E§i:1§
['6pun
?Ifs}i(;iai]; N120P9oKgo | N1soPgoKao/N120P90Kago | N1soPaoKgo

Panrpocturm (PAO 100-199) (Hopma BuciBy HacinHs — 80 THC. cX0K. Hac/Ta)
[TouaiBchkuit 190 MB 19,8 23,0 25,0 3,2 5,2
JIH Meotuma 19,4 22,2 24,4 2,6 5,0
CepenHe 19,6 22,6 24,7 3,0 51

Cepennropanni (PAO 200-299) (Hopma BUCIBY HACIHHS — /5 THC. CXO0K. HAc/Ta)
JH Xoptuus 20,9 25,3 25,8 4,4 4,9
Opxwurs 237 MB 20,5 24,9 26,0 4.4 55
Cepenne 20,7 25,1 25,9 4,4 5,2

0,8 0,6 0,5
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Ha BapianTtax BHeceHHs MiHepallbHHX J00puB B HOpMI NizPgoKgy BizcoTOK
BOJIOTOCTI 3epHa OyB BUIIUM Ha 3,0—4,4 %, a 3a NisoPeoKeo — Ha 5,1-5,2 %. Y ribpuaiB
PaHHBOCTHTIION TPYIH TTOPIBHSIHO 3 CEPEAHLOPAHHBOIO TAHUH MOKa3HUK OYB HUKIAM

Ha 2,5 %.

5.8 Ximiunmuii ckjaja 3epHa

Po3BuBaroun BCi pecypcHi MOXKIMBOCTI IIOJ0 BHUPOIIYBaHHS KyKypyA3u Halia
Jiep’KaBa CTa€ OJIHUM 13 MPOBIJHUX IMOCTAYaJIbHUKIB 3€pHA Ha CBITOBOMY pPHHKY.
Axio B cTpykTypi nociBuux mionl y 2002 p kykypyaza 3aiimana 3,5%, to B 2018 p.—
32 %, BanoBui 30ip 35,8 MIIH T, cepeaHsi BpoxkailHicTh —7,84 T/ra. Ha po3mmpenHs
IO M1 IaHOIO KYJIBTYpPOIO BIUIMHYJIA €KOHOMIYHA €(EeKTUBHICTH 1i BUPOOHUIITBA,
sgKa 3poCTae 3 KOXHHM pokoM (3 6,3 1o 50,7 %), a 1e copusie IIBHIKOMY
eKOHOMIYHOMY 3pocTaHH!o raimy3i AIIK Ta ekoHOMIKH JieprkaBu 3aranom [262, 263].

3aJie’)KHO BiJI HAMpsIMy BHUKOPUCTAHHS 3€pHA 3YMOBIIOIOTHCS KpUTEpli HOro
OIIIHKM 3a TMOKa3HUKAMH SKOCTI, IO € OJHUM 13 HaMBaKJIMBIIINX €JIEMEHTIB HOTrO
MO’KUBHOI IIIHHOCTI, TO3BOJISIE BUBHAUUTHU MOTPEOY JIFOJAWHU 1 TBAPUH Y TUX YU THITUX
eJIeMEHTaX >KUBJICHHS. Y XapyoBHX IUISIX, HAHOUIbIIY yBary MNpPUIUISIOTH BMICTY
OlIKa BiJ SKOrO 3aJIEXKUTh I[lHA HAa TPOIYKIIIO 1 PEHTA0EIbHICTh BUPOOHHUIITBA
nianpueMcTBa [264, 265].

A. M. Brnamyk, O. C. Kommakopa, O. II. KoHamyk cTBEepIKyrOTh, 1O Ha
3pOIIYBAHMX 3€MJISIX CTEMOBOI 30HU MIBIHS Y KpaiHU BUCOKA SIKICTh 3€pHA KyKYpYI3U
dbopMyeThCs T BIUIMBOM T1OPUAHOTO CKIIATy, CTPOKIB CIBOM Ta T'YCTOTH CTOSHHS
pociauH. Cepen JOCHIIKYBaHUX aBTOpaMH TiOpHJIB HAWBUIII TOKAa3HUKH SIKOCTI
3epHa, 30KkpeMa BMICT Outka — 9,39 % 3adikcoBaHO B PaHHBOCTHTIOTO TiOpUIY
Tennpa, kpoxmanto — 71,16 % y cepeanpocturiioro Kaxoscekuit, a xupy — 3,94 %
cepeaAHbOpaHHbOTO CKaJI0BChKUM [266].

Hocnimkenns nposeaeHi BueHuMu: P. A. Boxerosoto ta 4. B. benoBuMm Takox

HIiATBEP/KYIOTh TaKy K 3aKOHOMIpHICTh [267, 268].
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B ymoBax koHIeHTpalii BUPOOHHUIITBA KYKYPYI3H CKJIAIalOThCsl ONTUMAJIbHI
YMOBH ISl PO3BUTKY TMEBHHUX TPYIl MIKITHUKIB, XBOPoO Ta Oyp’sHIB Kl HEraTUBHO
BIJTUBAIOTh HAa OTPUMAHHS 3€pHa J00poi sIKOCTi. BCTaHOBIIGHO 3alieKHICTh SKOCTI
3epHa KYKYpPyA3d BiJA BIUIMBY (Qpakiiii BHCISHOIO HACiHHA, TJIMOMHU HOTO
3aropTaHHs, CTPOKIB CiBOM, 3aryIieHHs MOCiBiB. BigoMo, mo XiMidHMA CKIlaj 3epHa
KYKypyA3d MOK€ 3HAYHO 3MIHIOBATHCS 3aJIeXKHO BiJl yMOB BHpPOIIyBaHHS. 3a
BHCOKHX TEMIIEpaTyp HaKOMUYEeHHs Oiiika O1bIn iHTeHcuBHe. [1i3HpOCTHIII hopMU B
MOCYIUIMBI POKH MalOTh B 3€pH1 OUIBIITY HOTO KUIBKICTh, HIK Y POKH 3 TOCTaTHBOIO
BoJIoro3a0e3nedeHictio [269-273].

Opnak, mepio4yeproa pojib y MIJBUIIEHHI SKOCTI 36pHA KYKYPY/A3U HAJICKUThH
caMe CeJIeKIlii, Ika CpsiMOBaHa Ha CTBOPEHHSI BUCOKOOLIKOBUX (16—20 %) dhopm. 3a
IIMPOKOTO0 BUKOPUCTAHHS B CENEKI[i MyTaHTHUX reHiB 02 1 f 12, mpoxoautsb
IPUTHIYEHHS CHHTE3Yy 3€iHy 3 OJHOYaCHUM MIJBUIIEHHSM KUIBKOCTI TJIFOTEIIHIB i
iHmMx  ¢Qpakmid  Outka, Oaratux Ha di3uH. CTBOpPEHHSI METOJIOM OEKKpOCy
BHUCOKOJII3MHOBUX JIHIN 3a y4acTio TreHiB 02 1 fl2 no3Bonuio oxepxkatu riOpuan i3
BMicToM Oinmka 14-16 % 1 piBHem ni3uHy B Oinky 4,5-5,0 % mpotm 2,0-2,5 % y
3BUYAHOI  Kykypym3u. Ilpore Taki TiOpuam He 3HAWUNUIM  IIMPOKOTO
PO3IOBCIOJIKEHHS Y BUPOOHUIITBI, OCKUIBKM TMOCTYNAJIWCS 3a BPOXKAWHICTIO
3BuyaiHuM riopugam Ha 10-15 %. IlpuumHa 1boro — OOPOUIHUCTA CTPYKTYpa
CHIOCTIEPMY JII3MHOBOI KYKYPY/I3H, 110 MO3HAaYa€eThesl Ha 3HMKeHHI Macu 1000 3epeH
1 Hatypu 3epHa. [lifBHILIEHAa BOJIOTICTH TAKOIO 3€pHa OOYMOBIIOBAJIa 3HUKEHHS
CTIMKOCTI /10 XBOPOO 1 301IbIICHHS CTYTECHS TpaBMyBaHHs 3epHa [274].

[HTEpec 1o BMICTY IPOTEiHY B 3€pHI KYKYpPYA3U MPAKTUYHO BiJICYTHIHM 1 HABIThH B
1H(popMaIiiiHOMy T0JII 115 Tpo0JiemMa He € MPIOPUTETHOIO MOPIBHIHO 3 MOKAa3HUKAMU
MOTEHITIATy BPOXANWHOCTI 3epHA 1 HOro BOJOrocTi 3a 30upanHs. OmHAK KITBKICTh
CUpPOr0 TPOTEiHYy B 3€pHI BIUIMBAE HaA SKICTh KOPMIB JUIsi TBapUHHMIITBA 1
XapaKTepu3ye MOKUBHY IIHHICTh KOPMIB.

[Ipn BU3HAYEHHI BMICTYy MPOTEIHY B 3€pHI KYKYpYI3H 3aJeKHO B HOPM
BHECEHHSI MIHEpaJIbHUX JOOPUB, MU BCTAHOBUJIM IO HA KOHTPOJI JAaHUM MOKA3HUK

cranoBuB 10,26-10,36 % (tab6ua. 5.11, nox. JI).
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Bnecennss minepanbHuX m00puB B HOpMI NixoPgoKgy crpusiio 301iibIIeHHIO
JTAHOT'O TIOKa3HWKa B paHHOCTUTIHMX T10puiB [TouaiBchkuit 190 MB nHa 0,56 %, JIH
Meotuga — 0,55 %, y cepeanwopannix, BianmosimHo JH Xoprtums — Ha 0,54 %,
Opxwuis 237 MB — Ha 0,64 % (HIPg 05 = 0,02 %).

3a BUIIOTO piBHSI MiHEPALHOTO *UBJEHHS pociuH (N150P9oKgo) BMICT IpOoTEiHy
B 3€pHI TOpuUIiB 10 KOHTpOJItO (0e3 100puB) 3pocTas, BiamnoBiaHo Ha 0,92 1 0,91 % —
y panabocturiux 1 1,01 1 1,08 % — y cepeanbopaHHiIX.

Tabnuysa 5.11
BmicT nporeiny B 3epHi riopuaiB KyKypyasH B (pa3sy OBHOI CTHIJIOCTI 32J1€KHO

Bi/l HOpM BHeceHHsI MiHepaJbHUX J00puB (cepeane 3a 2019-2021 pp.), %

BwmicT npoTeiny Ha aGCOJIIOTHO
0 + 10 KOHTPOIJIIO
CyXy pe4oBHUHY, %o

T'i6pun 0e3 100puB

N120P90Kgo | N150P90Kgo/N120P90Kg0 | N15oPa0Kgo
(KOHTpOJIB))

Panrpocturm (PAO 100-199) (Hopma BuciBy HacinHs — 80 THC. cX0K. Hac/Ta)

[TouaiBcekuii 190 MB 10,23 10,79 11,15 0,56 0,92
JIH Meotuna 10,29 10,84 11,20 0,55 0,91
Cepenne 10,26 10,82 11,18 0,56 0,92
Cepennnopanni (DAO 200-299) (Hopma BUCIBY HACIHHA — /5 THC. CXOX. HAc/Ta)
JH Xopruns 10,38 10,92 11,39 0,54 1,01
Opxuusg 237 MB 10,34 10,98 11,42 0,64 1,08
Cepenne 10,36 10,95 11,41 0,59 1,05
HIPo,05 0,05 0,03 0,02

Han3BuualiHO IIHHUM Xap4yOBUM T'PAIi€EHTOM JJIsS JIIOJAUHU € JIOPOTi POCIMHHI
KUPU: OJUBKOBE, KYKYPYI3SHE, COHSIIHMKOBE, EKCTPAKT, SKUX CKIAJacTbcs 3
TPUTIILEPUAIB KUPHUX KUCIOT y KOMOIHAIIT 3 CYMyTHIMA pEYOBUHAMU (BUIbHI KUPHI1
KHUCIIOTH, BICK, cTeponn, hochomimian 1 T.4.). Kykypynza BiTHOCUTBCS O KYJIBTYp 3

HU3BKHM BMICTOM KUpYy.
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3a mpoBEJEHWM BHU3HAYCHHSM BMICTY JKUPY B 3€pHI TIOpHUAIB KYKYpyJ3W Ha
KoHTpoJii (0e3 noOpuB) BiH BapitoBaB BiJ 4,36-4,41 % y riOpuaiB paHHBOCTHUIIION
rpynu (PAO 100-199 3 HOopMmoOIO BUCIBY HaciHHA — 80 TUC. cXOX. Hac/ra) Ao 4,43—
4,46 % — cepennbopanHix (PAO 200-299, Hopma BHCIBY HAaCIHHA — /5 THC. CXOX.

Hac/ra) (tabm. 5.12).

Tabnuys 5.12
BwmicT sxupy B 3epHi riopuaiB KyKypyasu B (pa3y MOBHOI CTHIJIOCTI 32J1€5KHO BiJ

HOPM BHeCEeHHs1 MiHepajabHuX 100puB (cepeane 3a 2019-2021 pp.), %

BwmicT xupy Ha a0CONIOTHO CyXy + 110
peuoBuHy, % KOHTPOJIIO

["6pun

06e3 noOpuB N120Pg0Kao | N150Pg0KaoN120Pg90Kgo | N1soPeoKgo
(KOHTPOJIb))

Pannbocturm (PAO 100-199) (Hopma BuciBy HaciHHs — 80 THC. CX0X. Hac/Ta)

[TouaiBcekuii 190 MB 4,36 4.17 4,02 -0,19 -0,34
JIH Meotnna 4,41 4,20 4,00 -0,21 -0,41
Cepenne 4,39 4,19 4,01 -0,20 -0,38
Cepennropanni (PAO 200-299) (Hopma BUCIBY HACIHHS — /5 THC. CXO0K. HACc/Ta)
JIH Xoptuis 4,46 4,27 3,98 -0,19 -0,48
Opxuns 237 MB 443 4,29 3,99 -0,14 -0,44
Cepenne 4.45 4,28 3,99 -0,17 -0,46
HIPo 05 0,3 0,2 0,2

[TopiBHSIHO 3 KOHTPOJEM AaHWM CepellHId MOKAa3HUK TIOpUJIIB PAHHBbOCTHUTIION
rpynu 0yB HUx4YUM Ha 0,20 % 3a HOpMU BHECEHHSI MiHEpabHUX J0OpUB N120P90Koo,
pi3uuLg Mix riopuaamu cranouia 0,02 %. Bumia Ha N3p HopMa BHECEHHSI a30THUX
n00pUB 3HMKYBaJIa BMICT Hpy 10 KoHTpoto Ha 0,38 %, 3 pi3HUIICIO MiXK T10pUIaMu
0,07 %. Taky » 3aKOHOMIPHICTh TIPOCTEKYBAJIH 1 B TIOPUJIIB CEPETHBOPAHHBOI TPYTIH,
32 HOPMH MiHepaIbHUX JO0OPUB N120PooKgo BMICT KHpy OyB HUKYUM 10 KOHTPOJIO Ha
0,14-0,19 1 na 0,44-0,48 %.

KrnitkoBuHa (y By3bKOMY 3HA4Y€HH1) — IETI0JI03a, HAUTIOMIMPEHIINNA B TIPUPOII

noicaxapu (TOMIBYTJICBOJT), IO CKJIAJIaA€ OCHOBHY YAaCTHHY OOOJIOHOK POCITHMHHUX
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iituH. [Ipu meperpaBiieHH] 1K1 cupa KIITKOBHHA JOMOMAarae po3MylIeHHI0 KOpMY 1
POOUTH HOTO OLIBII JOCTYITHUM TPABHUM COKaM.
3a BMICTOM KJIITKOBUHHU B 3€pHI T1OpUIIB PI3HUX TPYH CTUTIIOCTI Mij] BIUTUBOM
3aCTOCYBaHHS MiHEpaJIbHUX JOOPUB 1 HOPM BHCIBY HACIHHS JIOCTOBIPHOI PI3HMII HE
susBieHo (HIP = 0,07-0,11%) (ta6ux. 5.13).
Tabnuys 5.13
BwmicT kiaiTKOBHHY B (pa3y NOBHOI CTHIJIOCTI MOPUAIB KYKYPYA3H 3aJ1€5KHO Bif

HOPM BHeCEHHs1 MiHepaabHUX 100puB (cepeane 3a 2019-2021 pp.), %

BMiCT KJIITKOBUHH HA a0COJIFOTHO + 1o
. CyXy pedoBuHY, % KOHTPOJITO
I'opu
puA 6e3 1o0puB
N120P90Kgo | N150P90KagN120P90Kgo | N150PgoKgo
(KOHTpOJIB)

Pannbocturm (PAO 100-199) (Hopma BuciBy HaciHHs — 80 THC. CX0X. Hac/Ta)

[TouaiBcekuii 190

MB 2,16 2,11 2,01 -0,04 -0,15
JIH Meotuaa 2,18 2,09 2,00 -0,09 -0,18
Cepenne 2,17 2,10 2,01 -0,07 -0,16

Cepennnopanni (DAO 200-299) (Hopma BUCIBY HACIHHA — /5 THC. CXOX. HAc/Ta)

JH Xopruts 2,21 2,16 2,10 -0,05 -0,11
Opxwuis 237 MB 2,22 2,15 2,08 -0,07 -0,14
Cepenne 2,22 2,16 2,09 -0,06 -0,13
HIPg 05 0,07 0,09 0,11

300bHICT, (30712) B 3epHl 1 OOpOIIHI — BaXKIMBUN TOKA3HUK JIS

OOpOITHOMEIBHUX MIANPUEMCTB. 3a KUIBKICTIO 30JIM B MIIEHUIII MOXKHA BU3HAYUTU
KWW BUX11 OOopoliiHa Oyjie pu nepepooOiii.

HaiiGinpmmii BMICT 301M B 3€pHIBII 3HAXOAMTHCS B OOOJIOHKAaxX 1
aJIeipOHOBOMY II1api, HAMEHIIUM — B eHjaocnepMi. J[aHUN MOKa3HUK Yy 3€pPHOBUX
KyJbTYp BHM3Ha4yae copT OopoimiHa. Y KyKypyI3d BMICT 30i4 B (a3zy MHOBHOL

CTHUIJIOCTI 3epHa Ha aOCOJIOTHO CYXy PEYOBUHY Ha KOHTpousi ckianas 1,19-1,22 %1
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3meninyBascs Ha 0,05-0,06 % 3a HOpMU BHeceHHs MiHepalbHUX 100puB N120PgoKoo

ta Ha 0,08-0,10 % 3a N150PgoKgo (Tabi. 5.14).
Tabnuys 5.14

BmicT 3014 B (pa3y mOBHOI CTUIJIOCTI 3epHA TOPUIiB KYKYPYA3H 32JI€KHO Bij
HOPM BHeCEeHHs1 MiHepaabHUX 100puB (cepeane 3a 2019-2021 pp.), %

Bwmict 3011 Ha aOCOIIOTHO CyXY + 110

Ti6pu pedoBUHY 3epHa, % KOHTPOJIIO
6e3 100PHB |N 1,0PgoKgo| Ni1soPaoKagN120PaoKsao | NisoPeoKso
(KOHTPOJIB)

Pannbocturm (PAO 100-199) (Hopma BuciBy HaciHHs — 80 THC. CXO0X. Hac/Ta)
ITouaiscekuii 190 MB 1,21 1,17 1,12 -0,04 -0,09
JIH Meotnna 1,23 1,15 1,11 -0,08 -0,12
Cepenne 1,22 1,16 1,12 -0,06 -0,10

Cepennbvopansni (PAO 200-299) (HopMma BUCIBY HaCiHHS — /5 THC. CXO0. Hac/Ta)

JH Xopruts 1,19 1,14 1,10 -0,05 -0,09
Opxwis 237 MB 1,18 1,13 1,11 -0,05 -0,07
Cepenne 1,19 1,14 1,11 -0,05 -0,08
HIPo 05 0,02 0,03 0,02

Haii6inpmr ctanum 1 HE3MIHHUM 3allUIIABCS TOKAa3HUK BMICTY 0€3a30TOBHX
EKCTPAaKTUBHUX PEYOBHH, SKUHA B TEPEPaxyHKy Ha aOCOIIOTHO CyXy PEUOBHHY Ha
KoHTpoui BapitoBaB Big 81,81-81,96 % 1 3umxyBaBcs Ha 0,22-0,33 % 3a HOpMU
BHECCHHSI MiHEepallbHUX N0OpUB Ni20PooKgo Ta Ha 0,41-0,44% 3a HOpMH Ni50P90Kgp

(tabm. 5.15).

Tabnuys 5.15
BmicT 0€3230THCTHX eKCTPAKTHUBHUX PEYOBHMH B 3epPHI riOpuaiB KyKypya3u B
(ha3y nmoBHOI CTHIJIOCTI 3aJ1€5KHO BiJIl HOPM BHECEHHSI MiHEPaJbHUX 100pUB
(cepemxne 3a 2019-2021 pp.), %o

BEP Ha abcontoTHO CyXy pe4oBUHY, %| £ O KOHTPOIIIO
["6pun
6e3 106PHB | N1yoPgoKgo | NisoPsoKso| N120PeoKso | NisoPsoKso
(KOHTpOJIB)
1 2 3 4 5 6

Pannsocturm (DAO 100-199) (Hopma BuciBy HaciHHs — 80 THC. CX0X. Hac/Ta)
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IIpooosoic mabn.5.15

1 2 3 4 5 6
[Touaiscekuii 190 MB 82,04 81,74 81,54 -0,30 -0,50
JIH Meotuaa 81,88 81,73 81,55 -0,15 -0,33
Cepenne 81,96 81,74 81,55 -0,22 -0,41

Cepennropansi (PAO 200-299) (Hopma BUCIBY HaCiHHS — /5 THC. CXO0X. HAc/Ta)
JH Xoptuis 81,78 81,51 81,43 -0,27 -0,35
Opxwis 237 MB 81,83 81,45 81,32 -0,38 -0,51
Cepenne 81,81 81,48 81,38 -0,33 -0,43
HIPg 05 0,08 0,11 0,09

Kpoxmaib € kiHieBorw ¢hopMOI0 HAKOMMYEHHS BYTJIEBOJIIB Y 3€pHI 1 B OCHOBHIN
Horo ckianoBid. BmicT kpoxmanio B 3epHI KyKypyA3u 3ajiekaB BiJl Ol10JIOTTYHHX
0COOJIMBOCTEH TIOpUAY, HOPM BUCIBY HACIHHS 1 MiHEpaabHUX A00puB (Taodi. 5.16).

Tabnuys 5.16

BmicT KpoxMaJiio B 3epHi riOpuaiB KyKkypya3u B ¢a3y HOBHOI CTUIVIOCTI

3aJIe;KHO BiJl HOPM BHeCeHHsI MiHepaJbHUX J00puB (cepeane 3a 2019-2021 pp.),

%
Kpoxmanb Ha aOCOMIOTHO CyXY + 110
Ti6pun pedoBHHY, % KOHTPOJIIO
0€3 100PHB | N1, PooKisn | NisoPaoKaoN12oPaoKso | NasoPsoKso
(KOHTPOJIB)

Pannrpocturm (PAO 100-199) (Hopma BuciBy HacinHs — 80 THC. cX0K. Hac/Ta)
[TouaiBchkuit 190 MB | 74,59 73,69 73,12 -0,90 -1,47
JIH Meotuma 74,64 73,71 73,20 -0,93 -1,44
Cepenne 74,62 73,70 73,16 -0,92 -1,46

Cepennropanni (PAO 200-299) (Hopma BUCIBY HACIHHS — /5 THC. CXO0K. HAc/Ta)
JIH XopTuns 74,87 74,12 73,85 -0,75 -1,02
Opxur 237 MB 74,91 74,15 73,90 -0,76 -1,01
Cepenne 74,89 74,14 73,88 -0,76 -1,02

HIPg 05 0,16 0,21 0,25
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Skio Ha KOHTPOJII BMICT Kpoxmanio OyB y Mmexax 74,62 % (paHHBOCTHIJI
riopuan) — 74,89 % (cepeaHbopanHi), TO 32 BHECECHHSI MiHEPAJIbHUX JTOOPUB B HOPMI
N120P90Kgo 3HMKYBaBcst Ha 0,92 % (pannbocturii) — 0,76 % (cepeaHbopaHH1).

301IbIIEHHS HOPMH BHECEHHSI a30Ty CIPHSUIO 301IBIIEHHIO BMICTY MPOTEiHY B
3epHI Ta 3HWKEHHIO KPOXMAJIIO, MOPIBHSHO 3 KOHTPOJIEM Y PAaHHBbOCTHUIJIHMX T10OpUIIB

Ha 1,46 %, cepeanbopanHix — 1,02 %. Mix rpynamMu CTUIJIOCTI PI3HUIIS CTaHOBHIIA

0,43-0,45 %.

BucHoBku 10 po3aiay 5

Y nockoHaseHHS 1HTEHCUBHUX TEXHOJIOT1H BHUPOIILYBaHHS
CUTBCBKOTOCTIONAPCHKUX ~ KYJABTYp 1 PO3MMPEHHS IUION[ iX  BIPOBAKEHHS
3QJIUIIAETBCS  BAKJIMBAM  HAMPSIMKOM  HAyYKOBO-TEXHIYHOTO TIPOTPECy Tamysi
POCIIMHHUIITBA K HAa HAWOMMKYl POKU, TaK 1 HA OUIbII JajeKy nepcrnektuBy. [Ipu
IbOMY HAyKOBO-I0CJIIJIHA poOOTa MOBHHHA OyTH CIPsIMOBAaHA Ha PO3POOKY Mojeieit
HOBOTO TOKOJIHHS — €KOJIOTIYHO YHUCTUX, EHEPreTMYyHO- 1 EKOHOMIYHO-
OOTPpYHTOBaHMX  TEXHOJIOTIH BUPOIIYBaHHS  KYKypyI3d  3a  PaxyHOK
BHUCOKOIIPOJIYKTUBHUX TIOpHIIB CTIMKUX NPOTH MATOT€HIB Ta IX aJalTUBHUX
MOXXJIMBOCTE  MaKCHUMaJIbHO  pearyBaTH  MiJABUIICHHSIM  BPOXXKaWHOCTI  Ha
3ampOIOHOBAHI 1HHOBAIIIITHI €JIEMEHTH CUCTEMU YKUBJICHHS POCIIVH.

1. MinepanpHi A00puBa  BIUIMBadM Ha TMOKA3HUKU CTPYKTYPH POCIHH.
[TopiBHsiHO 3 KOHTpOJIEM (0e3 106puB) 3a pony xkuBneHHs N120P9oKgo BucoTa pociun
3poctana Ha: 5,4-6,9 %, 3a HOpMH NisoPgoKgo — 6,7-9,4 %, BucoTa KpiruieHHs
HIDKHBOI'O KadyaHa, B1AmoBigHo Ha 13—-161 18-19 %.

2. I3 migBUILIEHHSIM HOPM BHECEHHS a30THUX JI0OPUB TPUBATICTh BEreTaIlIiHOTO
nepioy KyKypyasu 30uiblryBanacs 2—4 100u B paHHbOCTUTIINX TiOpuiB 1 3—4 noou
— B CEpPETHbOPAHHIX.

3. Ilimx BmIMBOM ONTUMAJIBHOTO PiBHSA KUBJIEHHS pociuH Nis0PgoKop

3MIHIOBAJIMCS TTOKa3HUKH HpOI[yKTI/IBHOCTi KadaHa, 30Kp€Ma OOBXKHHaA 3pOocCTalla Ha
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1,1-5,7 %, xinbkicTh psiaiB y kadani — 13,9-16,0 %, kinbkicTb 3epeH B kadai — 0,3—
1,1 %.

4. 3a Hopmu BHeceHHS MOOpUB NiPooKgp yposkaiiHicTh 3eeH0i Macu Oyna B
mexax 49,7-53,8 1/ra, 3a Bumoro azotHoro xuBieHHS (N150PooKoo) — 57,3-62,7 1/ra.

5. IlopiBHAHO 3 KOHTpoOJeM (6e3 JOOPUB) MPUPICT YPOKANHOCTI 3€pHA CKIIAAAB
0,81-0,84 1/ra 3a HOpMU BHEeCeHHS N120PgoKogo 1 2,19-2,20 1/Tra — 32 N150P90Koo.

6. Kpamuii piBeHb MiHEPaTBLHOTO KHUBJICHHS POCIHH CIpHIB (OpPMYyBaHHIO
Bumioi Macu 1000 3eper Ha 8,8—11,5 1 (N120PooKgo) 1 11,9-12,1 1 (N150P90Ko0).

7. Ha BapiaHTax BHECEHHSI MIHEpAJILHUX JOOPHUB BOJIOTICTh 3€pHA B (pa3y MOBHOI
CTHIJIOCTI TepeBakana KOHTpoib (0e3 moopuB) Ha 3,0-4,4 % (Ni20PgoKgo) 1 5,1—
5,2 % (N150P90Koo).

8. XIMIUHUN CKJIaJl 3€pHA 3aJIe’KaB B TPYNU CTUTIIOCTI TOpULy, HOPM BHUCIBY
HACIHHA Ta BHECEHUX MIHEpaJIbHUX N00puB. Y ridopuaiB panHbocturioi rpynu (GAO
100-199) 3 HOopMmOtO BuCiBY HaciHHs 80 THC. CXOXK. Hac/Ta BMICT MPOTEIHY 3pOCTaB
Bix 10,26 % nHa xonTpom a0 11,18 % 3a Hopmu (NisoPooKgo), v cepennbopanHix
(D®AO 200-299) (Hopma BHCIBY HAaciHHS — /9 THC. CX0X. Hac/ra) 3 10,36 no 11,45 %.
3a BMICTOM HUpY (Ha aOCOJIOTHO CyXy pEYOBHHY), KIITKOBUHHU, 3071, BEP

3HWKEHH cKiianaiu, Bianosigno: 0,38-0,46 %:; 0,16-0,13; 0,10-0,08; 0,41-0,42 %.

3a nanumu po3ainy S ony0/1iKOBaHO HAYKOBI mpaii:

1. I'musa B. B., ITamak M. O. Bucorta pociuH KyKypyA3u 3aj€XHO BiJ PiBHA
JKUBJICHHSI POCJIMH Ta HOPM BHUCIBY HACIHHS. AKmyavHi npoodiemu Aeponpomuciosoco
supoonuymea  Ykpainu : wmatepianm  BceykpaiHChKOi  HAyKOBO-TIPAKTHUYHOT
KoH(pepenuii Monogux BueHux (c. OOpommue, 14 nucron. 2019 p.). JIbBiB-
Ob6pomune, 2019. C. 19-20.

2. IlpomyKTuBHICTH TIOpUAIB KYKYpPYA3W 3aJIEKHO BiJ PI3HMX HOPM BHECEHHS
MiHepaabHUX Ja00puB y 3axigHomy Jlicocremy VYkpainum / O. II. Bosmomyk,

I. C. Bonomyk, B. B. I'muBa, M. O. Ilamak. Ilepedeipne ma eipcoke 3emnepobcmeo i
meapunnuymeso. 2020. Bun. 68 (I). C. 51-65. DOI: 10.32636/01308521.2020-(68)-1-4.
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3. SkicTh 3epHA TIOPUAIB KYKYPY/JI3U PI3HUX I'PYI CTUTJIOCTI 3aJIEKHO BiJ HOPM
BHECEHHsI MiHepanbHuX 1n0o0puB / B. B. I'muBa, A. . I'amgzano, I'. C. I'epemiko,
O. M. Cnywak, M. O. Ilamak. [Ilepedecipne ma c2ipcbke 3emiepobcmeo i
meapunnuymeo. 2022. Bum. 71 (1). C. 66—79. DOI: 10.32636/01308521.2022-(71)-1-
4,

4. I'mua B. B., Bomomyk M. lO., [lamak M. O. SkicTh 3epHa KyKypya3u
3aJIe’KHO BiJ] PIBHS >KMBJICHHsSI pociiMH B yMoBax Ilepenxapnarts. Cenexyia 3epHogux
ma 3epHoO0008UX KYIbMYp 6 YMO6aX 3MIH KIIMAmy. HAnNpamMu I npiopumemu
HaykoBa koH(pepentia (M. Ogneca, 5 tpaBus 2021 p.). Oneca, 2021. C. §3-84.

5. TexHosoris BHUpOIIYBaHHS TIOpPHUIIB KYKypyA3d B yMoBaxX 3axiJTHOTO
Jlicocreny (Metoauuni pekomenpailii) / Bomomyk I. C., Bonomyk O. I1., I'nuBa B. B.,
Bopo6iiosa 0. B., Cnyuak O. M., I'epemiko I'. C., [Tamak M. O. O6pommuse : [b. B.],
2022. 28 c.
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PO3/1J 6

EKOHOMIYHA OIIIHKA AT'POTEXHOJIOI'TYHUX ITPUMOMIB
BUPOLIYBAHHA KYKYPY/I3U

6.1 ExoHoMIiYHA OLiHKA BUPOILYBAHHS TiOPpHAIB KYKYPYA3U Pi3HUX Ipyn

CTHUIJIOCTI

ExoHOMIYHa OLIHKa OTPUMAHUX pE3yJbTATIB JAOCHIIKEHb, sSKa BHU3HAYaE
HaNOUIBII ONTUMAJIBHI 3 BUPOOHUYO1 TOUKH 30pY BapilaHTH, € KIHUEBUM pPE3yJIbTaTOM
aHai3y  HAyKOBUX  JociikeHb. CHpsiMOBaHICTh  BUPOOHUIITBA  KOXKHOTO
rocrnojapcTBa Ha ONTHUMI3alll0 €KOHOMIYHOTO pe3yjbTaTy, /€ BajJOBUU MPUOYTOK
PO3IIIAIAETHCA SIK KIIFOUOBH €KOHOMIYHHMIA MOKa3HUWK B BU3HAYEHHI1 MPUOYTKOBOCTI
Ma€ BaXJIMBE CKOHOMIUHE 3HAYCHHS B YMOBAaX PHHKOBOI eKOHOMiku [275-278].
OgHuM 13 MOXJIMBUX NUIAXIB 3HWKEHHS EHEPrOEMHOCTI CY4YacHOI TEXHOJOTIT
BUPOIIYBaHHS KYKYpyJ3d Ha 3€pHO € OO0 €IHAHHS TEXHOJIOTIYHMX Olepaiii 3
BHECEHHs JOOpHUB Ta 1HIIMX 3ac001B XiMi3allli, a TaKOX ONTHUMI3allis 103 JT0OPUB 1
Ccroco0iB iX BHECEHHS, 3 BpaxyBaHHSIM MOTEHUIMHUX MOKIMBOCTEH TiOpUAIB
KYKYPYJ3H Pi3HUX OIOTHIIIB, IO JAa€ MOXJIUBICTH CKOPOTUTH KiNBKICTh MPOXOJIIB
arperaTiB 1o TMOJK0, 3MEHUIUTH BHUTpPAaTH JOOpHUB 1 MaJbHOIO, IMIIBUILIATH
MPOAYKTUBHICTh TMpalli, 10 B KIHIIEBOMY pE€3yJIbTaTi 3HIKYE E€HEPrOEMHICTh Ta
co01BapTICTh BUPOIICHOTO BPOXKAIO 3€pHA KYKYPY/I3H.

Bapto Big3HauMTH, WO 3pOCTAIOYMI JUCHAPUTET IiH HA KYKypym3y Ta
€HEPrOHOCIIB BIUIMBAIM HA PIBEHb PEHTAOEIHHOCTI, SKUH € TOJOBHUM IMOKa3HUKOM
€KOHOMIYHOI €()eKTUBHOCTI BUPOOHHUIITBA 3€pHA KYKYPYA3U, OCOOIUBO ISl CEPEIHIX
1 manux arpogopMmyBaHb Ta (EepMEpPChKUX TOCHOAAPCTB. 3a MPOBEACHUMHU
pO3paxyHKaMH OTPUMAaHOI BPOXKAWHOCTI 3epHa T1OpUIiB KYKypyA3u 1 O1p:KOBOI IIHA

Ha 3epHO (8,0 THC. TpH/T) HaAWBHUINY pPEHTAOEIBHICTh 3a0€3MEUUIN PAaHHBbOCTUTIINI
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riopun JJH Meotuna (147 %) 1 cepennbopanniit — Opxuusg 237 MB (173 %) (taba.
6.1).
Tabnuys 6.1
ExonoMiuHa e()eKTUBHICTH BUPOIIYBAHHSA 3€PHA KYKYPY/A3H 3AJ1€5KHO Bi/l

npoaykTuBHocTi riopuay (2019-2021 pp.)

o = = PenTabenpHICT
[iopu = :« = g S E S| T 5 & % < & + 1o
g& %'Q:’ E‘H“ %g;'egd % KOHT-
223 sE|gEFEBES
> 8-‘ 5) — = @)
» > poITIO
ITouaiBcrkuii 190 MB
(KOHTPOIIH) 6,86 | 54,90 | 24,85 | 30,05 | 3,62 121 -
JIH MeoTuna 768 | 6150 | 2485 | 36,65 | 3,24 147 26
JIH Xopruns 7,15 | 57,20 | 22,45 | 34,75 | 3,14 155 34
Opxwuis 237 MB 7,67 61,40 | 22,45 | 38,95 2,93 173 52

[Tpumitka: ®on xuBneHHs —N120P9oKoo, bipsxoBa mina 1 T kykypyasu — 8,0 THC. TpH/T y HiHaxX
2021p.

6.2 EdexkTuBHICTH MiKpPOI00pMB B TEXHOJIOTiI BHUPOILIYBAHHS TiOpUIiB

KYKYypya3un

3a mepennociBHOi oOpoOKM HaciHHA TiOpuaiB Kykypyasu: [louaiBcbkuit 190
MB, IH Meotuna, JIH Xoptuis, Opxuns 237 MB wmikpomgoOpuBaMu cepenHiii
MOKa3HUK BapPTOCTI peaji3oBaHOi MNpOAYyKUli BapiioBaB Biag 63,84 THuc. rpH — Ha
KOHTpOJI1 10 67,28 THC. TPH 3a BapiaHTy 3aCTOCYyBaHHS MiKpo100prBa O6pekcin Komobi
(0,5 kr/1) (Tabm. 6.2).

BianoBigHO 10 iHTEHCUBHOT TEXHOJIOTIT BUPOIITYBaHHS 3aTpaTtu Ha | ra csaraim
23,65 THC. TpH Ha KOHTpPOdi 1 3poctamu 10 23,94 THC. TpH/rTa Ha BapiaHTax
3aCTOCYBaHHSA MIKpOAOOpPUB. YMOBHO 4YHMCTHH mnpubyTtok OyB B Mexax 40,19-

43,34 tuc. TpH, a cobiBapTiCcTh poaykiii — 2,88—2,96 Tuc. rpH/T.
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Mikpo106puBa, MOPIBHSHO 3 KOHTpoJieM (0e3 0OpoOKHM HACiHHS) 3a0e3MeHIIIN
Bumy Ha 5,6-11,1 % penrabenbHICTE BUPOOHHUIITBA 3epHA. EQEeKTUBHICTH
MikpomoOpuBa 6pekcin Komo6i (0,5 kr/T) 3a pertradenpHicTIO Oyna Bumoo Ha 3,6 %
nopiBHSAHO 3 opakyn HaciHHsA (1,0 1/T) 1 Ha 5,59 % — 3 Bamarpo €TA wmikc 5
(0,2 xr/T).

Tabnuys 6.2
ExonoMiuHa e()eKTHUBHICTH 32CTOCYBAHHS MIKPOJIOOpPHB Y nepeanociBHii

00podui HaciHHs KyKypya3u (cepeaHe 3a riopuaamu i 2019-2021 pp.)

) PenTabenbHICTD
. ¥a| 8 ani < = A S
ITepenmnocisua 58| 28 2 g é s E|EE 2
e S~ H . . .
: T = O3 9O < = O o B oS 3
o0poOka Haciuus | 5 o | 2 & E| = B F S & § -Ei &,
| Q9 © & %
. *Z| 24 B 2| 2 |2 5 B 7 5
MikpofoOpuBamu | S mEE & E| 2 & 8|6 & g
> 0 g 8 £ S EEF S L o
S =T A a A
_H

be3 00poOku
HaCIHHS

(KoHTPOIE) 798 | 6384 | 2365 | 4019 | 2,96 | 1699 | -

Opaxyn HaciHHs
(1,0 /1) 8,30 66,40 | 23,94 42,46 2 88 177.4 75

Bbpexkcin Kom6i
(0,5 Kr/T) 841 | 67,28 | 2394 | 43,34 2,85 181,0 | 11,1

Banarpo €/ITA
wmike 5 (0,2 Kr/T) 8,19 | 65,52 | 23,78 | 41,74 2,90 175,5 5,6

IIpumirka. Ilina: opakyn HaciHHs — 292 rpu/n, Opekcin Kom6i —585 rpu/kr, Bamarpo

€JITA mikc 5 — 665 rpH/KT.

Mikpo106prBO OpaKysi MYJIbTUKOMIUIEKC BHECEHE MO3aKOPEHEBO Y pi3HiI (a3u
PO3BUTKY POCIHMH KyKypym3u riopumy Opsxwuis 237 MB BrumBano Ha 3pOCTaHHS
MOKa3HHUKIB €eKOHOMIUHOT e()eKTUBHOCTI BUPOOHHUIITBA 3¢pHa (Tabi. 6.3).

Ha xonTponi (0e3 BHECEeHHs MiIKpOJ10OpuBa) BapTICTh peasli3oBaHOi MPOIYKIIii
craHoBwia — 61,28 Tuc. rpH 1 3pocrama Ha 6,64 — 11,2 Tuc.rpH 3a BHECEHHS
MIKpOZOOpUB y pi3HI ¢a3u. 3a HOPMHU BHECEHHS MIKpOJoOpuBa Opaky

MYJIBTUKOMIUIEKC B HOpMmi 1,5 n/ra BapTicTh mpenapaty cranoBwia 330 rpu/ra. Ha
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KOHpPOJT1 3aTpaTH cCKiaaanu — 22,45 Tuc.rpu/ra, a 3a BHECEHHS MiKpoo0opuBa — 22,78
THUC.TpH/TA.

YMoBHO umcTHii npubyTok 3poctaB 3 38,83 THc.rpH/ra (KOHTpOib — O€3
MikponoOpuBa) g0 49,70 tuc.rpu/ra 3a BHecenHs B (pazy BBCH 59 (moBna mosiBa
BOJIOTI). 3a TaKMX BapiaHTIB cOOIBapTICTh TOHU 3€pHA 3HIDKYBanacs 3 2,93 TUC.TpH
1o 2,51 tuc.rpu. HaiiBumi nokasuuku pentadensHocti 217 % 1 218 % otpumanu
BiJl BHECEHHS OpaKyJ MyJibTHKoMIUIeke y ¢a3u: BBCH 16-18 (6-8 nuctkis) i BBCH
59 (mmoBHA IOsIBa BOJIOTI).

Tabnuys 6.3

ExonomivHa eQeKTHBHICTb 3aCTOCYBaHHA MiKPOI00pHBa OPaKy.JI

MYJbTHKOMILICKC y pi3i a3y po3BUTKY POCJUH ridOpuay Kykypyasu Op:kuus

237 MB (2019-2021 pp.)

< =
s . ) = PenTabenn-
2 | egl s (= L LElT

da3u BHECCHHS A A2 2] B £E & g HiCTb
el 228 & FEE EE

MiKpO10OpuBa =R %,8 l = oo S N ) 2

= R EE S E|l 2 &g 82| o 3
£ S a = S B = o 5 ) H &
=) ST = O X H g
2 ° 1”7 3 :

be3 mikpon00-

pHBa (KOHTPOJIB) 7,66 61,28 | 22,45 38,83 2,93 173 -

BBCH 13-15

(.5 monny | 849 | 6792 | 2278 | 4514 | 268 | 198 | 25

BBCH 16-18

(6-8 nucTKiB) 9,02 72,16 | 22,78 49,38 2,53 217 44

BBCH 59

(moBHa nosiBa

9,06 72,48 | 22,78 | 49,70 2,51 218 45

BOJIOTI)

Ipumirtka. L{ina opakyn mynsTukomiuiekc — 220 rps/m.

6.3 PiBeHb peHTa0eIBLHOCTI BUPOOHUIITBA 3epPHAa KYKYPYA3H 3aJIe:KHO Bil

HOPM BHECEHHSl MiHepaJbHUX 100puB

Sk cBigUaTh OTpUMaHi JlaHI €KOHOMIYHOI OIIHKK 3aCTOCYBaHHS MiHEpaIbHHX

n00pHUB Ha MOCiBax riOpUIiB KYKypy/I31 BapTICTh peani3oBaHOi MPOIYKI[iT HA KOHTPOJI
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(6e3 10OpHMB) Y paHHBOCTUTIUX TiOpHiB cTaHOBMIA 38,16-39,84 THC. IpH. (Tabdmd. 6.4).
Buiia BposkaiiHicTh T10pU/IIB cepeAHROPAHHBOT IPYIIH CIIPHUsiJIa 3pOCTaHHIO BapPTOCTI
peanizoBaHoi mpoxykmii qo 41,44 — 42,08 Ttuc. rpH. 3arpaTH Ha BHUPOILYBaHHS
panubocTuriux riopuais (PAO 100-199) 3 Hopmoro BuciBy HaciHHA — 80 THC. CXOK.
Hac/ra ckianamu 15,22 tuc. rpu/ra, a 3a HUKYOT HOPMU BUCIBY HACiHHS — /5 THC.
CXO0K. Hac/ra cepenabopanHix (PAO 200-299) — 13,87 trc. rpH/Ta. YMOBHO YUCTHIA
npuOyTOK 3a JaHOTO BapiaHty — 22,94—24,62 tuc. rpu/ra i 27,57-28,21 tuc. rpa/ra.
Coo6iBaprticts 1 T 3epna Bimmosiguo — 3,06-3,19 i 2,64-2,68 tHc. TpH, a piBEHb
penrabenbHocti 150,7-158,3 1 198,8-203,4 %.

Buma BpokalHICT, KyKypyJI3d 3a BHECEHHS MIHEpPAJIbHUX  JOOpHB
3a0e3mnedyBajia IiJIBUIICHHS BapTOCTI peaji30BaHOI MPOMAYKIIl, aje OJHOYACHO
3pOCTaJIK 3aTPATH 1 3HUKYBABCS YMOBHO YUCTHUM MPUOYTOK.

CobiBapticte 1 T 3epna 3poctana. ['iOpuau panabocturioi rpynu (PAO 100-
199) 3 Hopmoro BuciBy HaciHHi 80 THC. CXOX. Hac/ra 3a0e3Neymid HaWBHUIILY
peHTabenpHICTh BUpOOHUIITBA 3epHa (88,7-97,1 %) 3a HOpMH BHECEHHSI MiHEpaJIbHUX
100puB  Ni5oPgoKgo, a cepenubopanti (PAO 200-299, HopMma BUCIBY HACIHHS — /5
THC. CX0XK. Hac/Ta) 3a Ni2oPooKgo (119,2-126,3 %).
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Tabnuys 6.4
ExoHOMIYHA OLlIHKA BUPOIIYBAHHS ri0OpuIiB KYKYPY/A3H 32 Pi3HUX HOPM BHECEHHsI MiHepaJabHuX J0o0puB (2019-2021 pp.)
. BapTicTb YwmoBHO unctuii |  CoOiBapTiCTh .
VYpoxaiiHicTh . 3arpatu Ha | ra, PenTabenpHICTS,
peanizoBaHOro NpUOYTOK, IPOAYKI,
3epHa, T/Ta THC. TPH. %
3epHa, THUC. TPH. THC. TPH./T THC. TPH./T
Fopun | 22 5| 523 35| 5129 5| 5123 5| 8|23 5| 5|23 3| 3
&3] ¥X| X |85 ¥X| ¥ | a5 ¥X| X |a5 X| ¥ | a5 ¥X| X | a5 ¥X| ¥
o & S S Lg al S S Lg ol S S Lg o S S Lg e S S Lg Q) S S
NES] S| g S| S g S 5| rRE 5] S 28 5] S| rRg S| %
s Iz = = o
o 2 S S| o S S| o S S| o S S| o S S| 0o S 3
SE Z| Z2|18% zZz| Z2|8% Zz| zZz2|8&8 z| zZz|88 zZz|z|88 z| 2
Paunbocturm (PAO 100-199) (Hopma BuciBy HaciHHs — 80 THC. CXO0X. Hac/Ta)
[TouaiBChKHIA
190 MB
(xoHTponb) | 4,77 | 5,62 | 6,91 38,16 (44,96 |55,28(15,22|24,85|29,30(22,94|20,11|25,98| 3,19 | 4,42 | 3,76 |150,7|80,9 |88,7
JIH Meotuna| 4,98 | 5,81 | 7,22 |39,84 46,48 |57,76|15,22|24,85|29,30| 24,62 21,63 28,46 3,06 | 4,28 | 3,94 |158,3/87,0 |97,1
Cepennvopanni (PAO 200-299) (Hopma BUCIBY HaCiHHS — 75 THC. CXO. HAC/Ta)
JIH Xoptuusa| 5,18 | 6,15 | 7,36 |41,44| 49,20 58,8813,87|22,45|26,90|27,57|26,75|31,98| 2,68 | 3,65 | 4,35 |198,8|119,2|118,9
Opxuiis
237 MB 5,26 | 6,35| 7,48 |42,08| 50,8|59,8413,87(22,45|26,90|28,21|28,35(32,94| 2,64 | 3,54 | 4,40 |203,4/126,3|122,5
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6.4 Pe3yibTaTd BUPOOHUYOI NEePeBIPKH AOCTIIKYBAHUX arpo3axoaiB

Ha ocHOBI oTpuMaHUX eKCHepUMEHTaIbHHX AaHuX y 2022 pp. mpoBeaeHO
BUPOOHUYY TMEpPEeBIpKYy B MPUBATHOMY arpoNpOMHCIOBOMY  IiJIPHEMCTBI
«ArpoinBect», cMT. Ko3oBa, TepHOMIBCHKOTO p-HY, TepHONUIBCHKOT 00J1. HA MO
50 ra (mox. M.1).

Haiibinpmn  mommpeHrMy TpyHTaMH JAaHOTO TOCIOAapCTBA €  JIEPHOBO-
nigzonaucti. Ekomoro-arpoximMiuauii 6an rpyHTiB 25. BmicT rymycy — 2,8 %. Peakiiis
IpyHTOBOTO po3unHy — ciabokucia (5,6). Kucinothicts rigpomituuna — 11-12 mr-
exkB. Ha 100 r rpynty, pH (comboBe) — 5,5. CepenHbo3BakeHHIl BMICT (3a
Mauuriaum) docpopy — 78,0 wmr/kr rpyHty, Kamito — 89,0 MI/Kr IpyHTY,
JTY>KHOT11p0oITi30BaHoTo a30Ty (3a KopHpinmemom) — 84 Mr/Kr rpyHTY.

Pe3ynbrat BHpPOOHMYOI TEPEBIPKMA MIATBEPAWIM, IO BIPOBAIKEHHS B
CLIbCHKOTOCTIONAPCHKE BUPOOHUIITBO €KOJIOT1YHO-TIJIACTUYHUX,
BHUCOKOIIPOIYKTUBHUX Ti10puAaiB: panHbocturioi rpynu JIH Meotuna (PAO 100-
199, nopma BuciBy HacinHs — 80 THC. CX0X. Hac/Ta) Ta cepeIHbOPaHHBOT — OpKULIS
237 MB (®AO 200-299, 75 THC. cx0. Hac/ra) 3a TEXHOJIOTIi BUPOIILYBaHHS SKa
BKJIIOYAJIa 3aCTOCYBaHHs XeJaTHUX (opMm MikpoaoOpuB: Opekcin Kom6i B HOpwmi
0,5 xr/T y mepeanociBHid 00poOIl HACIHHS, Opakysl MyibTHKOMIUIEKC (1,5 n/ra) y
NI03aKOpPEHEeBOMY MmipkuBIIeHHI pocimH y ¢asu BBCH 16-18 (6-8 mnwmcrkiB), abo
BBCH 59 opakyn mynstukomiuieke (1,5 n/ra) Ha ¢hOoHI OCHOBHOTO MiHEPAJIBHOTO
)uBieHHST NisoPooKgg cripusiiio mpupocty BposkaiiHocTi 3epHa 1,1 T/ra go 6a3oBoi
texHosorii. ExoHomiunuit edext Bif peanmizaiii 3epHa riOpuaiB y miHax 2021 p.
CTaHOBUB — 6,8 THC. TpH/Ta.

CkinaoBuMu Ta OCOOJMBOCTSIMM HAyKOBOI po3poOku  «IIpoayKTHUBHICTB
riOpu/IiB KyKypy/A3u 3a pI3HUX €JIE€MEHTIB TEXHOJIOT1i BUPOLLYBaHHS B 30H1 3aXiHOTO
Jlicoctenmy VYxkpaiHu» BOPOBAa/KEHOT B MpUBATHOMY mianpueMcTBi «lIpuBaTHa
Arpodipma Boponsubki Jlanuy», c. Boponsiku, 3oy04iBchkHit p-H, JIbBiBCbKa 00J1. Ha
mwiomi 50 ra (mox. M.2) Oymu: TiOpuam KyKypym3u: paHHbocturioi rpymu JIH

Meotuma (PAO 100-199, mopma BuciBy HaciHHsi — 80 THc. cXOXk. Hac./ra) Ta
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cepenbopanHboi — Opxuig 237 MB (DAO 200-299, 75 tuc. cxox. Hac./ra); ¢poH
MiHepasibHOTO JKMBJICHHS — Ni50PgoKgo, MikpomoOpuBa: Opekcin Kom61 B HOpwmi
0,5 xr/T y mepeanociBHii 00poOIl HACIHHS, OpaKysl MylIbTukoMmIuiekc (1,5 n/ra) y
NI03aKOPCHEBOMY TiKUBJICHHI pociuH y (asu BBCH 16-18 (6-8 numctkiB) abo
BBCH 59. Ilpupict ypoxkaiitHOCTi 3epHa 10 0a30Boi TexHousorii ckmagas 1,8 T/ra,

exoHOMiuHUH edekT — 11,4 Tuc. rpa/ra.

BucHoBkmu 10 po3aity 6

1. OpepxaHi JaHl MIATBEPDKYIOTh, IO 3a BHUPOIIYBAHHS €KOJIOTIYHO-
IUTACTUYHUX T1OpUIIB KYKYpYyA3W, SIKI Y BIAMOBIIHIM I'PyHTOBO-KJIIMATHYHIM 30HI
3JIaTHI peani3yBaTu CBI1i TEHETUYHUI NOTEHIIa)l peHTa0eIbHICTh BUPOOHUIITBA 3€pHA
€ Bucokor (121-173 %).

2. llepenmociBHa oOpoOka HacCiHHS XelaTHUMHU ¢GopMaMu MIKPOJOOPUB:
opakyn Haciaas (1,0 /1), Opekcin Kom6i (0,5 kr/t) 1 B Tamarpo €TA wmikc 5
(0,2 xr/T) cnpusita 3poCTaHHIO piBHs peHTabenbHOCTI Ha 5,6-11,1 % 1m0 KOHTpOJTIO
(6e3 mepennociBHOT 00pOOKH HACIHHS MIKPOJOOPUBAMU).

3. 3a BHECEeHHs MiKpoJ00puBa opakyn MyibTHKOMIUIEKC (1,5 n/ra) y dasu:
BBCH 16-18 (6-8 mnwmctkiB) Ta BBCH 59 (moBHa mosiBa BOJIOTI) MOKa3HUK
peHTa0EIBHOCTI TIEPEBUIITyBaB KOHTPOJIb (0€3 03aKOPEHEBOTO MiKUBJICHHS ) Ha 25—
45 %.

4, 30idpIIEeHHS HOPMH BHECEHHsI MiHepanbHUX J00puB 110 NisoPgoKgg
nopiBHSIHO 3 Ni20PgooKgo 3a0e3meuyBanio Bullly peHTAOEIbHICTh BUPOOHUIITBA 3€pHA
KyKypya3u panabocturiux riopuais (PAO 100-199) 3 HopMmorO BHCIBY HACIHHS —
80 tuc. cxox. Hac/ra Ha 7,8-10,1 %, 1 3HMKeHHS B cepennbopanHix (PAO 200-299 3
HOPMOIO BUCIBY HaciHHs — 75 Tuc. cxox. Hac/ra) — Ha 0,3-3,8 %.

5. Pesynapratn BupoOHHMuOi mepeBipku mpoBeneHi B IIAIl «ArpoinBecT»,
TepHomninabcbkoro p-Hy, TepHominbchkoi 00, Ha mionll 50 ra ta I «IIpuBarHa
Arpodipma Bopownsibki Jlanm» 3omouiBcekoro p-Hy JIbBIBCbKOT 0071., mutomia — 50 ra
MIATBEPAWIA TPO €()EKTUBHICTh 3aCTOCYBaHHS KpallUX BaplaHTIB AUCEPTAIIMHOI
poOOTH B TEXHOJOTIi BUPOUIYBaHHS TIOpUIIB KYKYPYI3H, 3a SKUX EKOHOMIYHHIA

edekt 3 1 ra cranoBus 6,8 1 11,4 Tuc rpu/ra.
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3a 1aHuMMHu po3aiiy omy0J1iKOBAaHO HAYKOBY MPAIlI0:

ExoHomiuHa e(eKTHBHICTb BHpPOOHHMIITBA 3€pHAa KYKYypyI3uW 3a pI3HHX
arpotexHiuHux 3axojiB BuponryBaHHs / I. C. Bomomryk, O. II. Bonomyk, B. B.
I'muBa, M. O. Ilamaxk. 3eprosi xyaemypu. 2022. T. 6. Ne 1. C. 148-159.
https://doi.org/10.31867/2523-4544/0218.
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BUCHOBKH

Y nauceptamiiiHiii poOOTI HABEACHO TEOPETHYHE Yy3arajJbHEHHS 1 HOBE
BUPIIICHHS HAyKOBOT'O 3aBJaHHS MO0 OOIPYHTYBAaHHSA IMpoLeciB (POpMyBaHHS
IPOAYKTHUBHOCTI T1IOPUAIB KYKYPYA3U Pi3HUX TPYI CTUTIIOCTI MiJ BILTABOM MOTOTHUX
(dhakTopiB 1 yAOCKOHAJICHUX €JIEMEHTIB TEXHOJIOTIi X BUPOIITYBaHHS, K1 BKIIOYAIOTh:
MEePEANOCiBHY OOpOOKY HACiHHS MIKpOJOOpHMBaMH, TO3aKOPCHEBE iX BHECCHHS B
pizHi ¢a3u po3suTKy pociut (BBCH) Ta piBeHb MiHEpaIbHOIO KUBJICHHS POCIIHH.

1. Po3mmpeHHst apeany MNPOCTHX JIHIMHUX TIOpUAIB KYKYpYJ3W BITUM3HSHOI
cenekuli ans 3axigHoro Jlicocrermy MOXKIMBE 32 YMOB HaJaHHS IE€peBar HOBUM
ribpugaM yHiBepCaJIbHOTO MPU3HAYCHHS: SK HA 3€pHO, TaK 1 HA 3€JIEHy Macy, sKi
MalOTh JOCTATHIO €KOJIOTIYHY IUIACTHYHICTh, IIBUAKI TEMIHU IMOYATKOBOTO POCTY
pocivH, (GOPMYIOTh  TOTY>XKHY  KOPEHEBY CHUCTEMYy, MIIIHE CTeOio #
XapaKTEPU3yIOThCS CTIMKICTIO /0 BWJIATAHHS Ta JOOPOIO Bijjaueio BOJOTH IIiJT Yac
30MpaHHA 3epHa 3 MOTEHIIHOIO BpokaiHicTio 3epHa 9—-10 1/ra, 3eneHoi macu — 46—
50 1/ra, BMicTOM cyxux pedoBuH — 32—34 %, O6inka — 9,8-10,2 %, kpoxmainro — 72,0—
74,6 %.

2. 3a ocTaHHI pOoKH B 30HI 3aximHoro Jlicoctemy BigOymucs 3MiHH KIIMaTy sKi
0OyMOBHJIM 3pOCTaHHSI CyMU akTUBHUX Temrepatyp Bix 2311 °C (2021 p.) no 2448,5
°C (2019 p.) 3a cepemHpoOararopiuHoro mokasHmka — 2372,2 °C Ta IOCTaTHHOI
KitbKocTi onafaiB 414,8 mm (2020 p.) — 432,9 mm (2021 p.) Bopoaorxk Beretartii. Le
BIJINIOBIJIa€ BUMOTaM TiOpUAIB PAHHBOCTUTIIOL 1 CEPEAHBOPAHHBOI TPYM 1 JO3BOJISIE
00’€KTUBHO ¥ KOMIUIEKCHO OILIHUTH JOCIIIKYBaHl TIOpUAM 3a TOCIOAAPCHKO
IIHHUMHA ¥ MOP(]O-010JIOTTYHUMH O3HAKAMH Ta BU3HAYUTH HAWOUIBII €KOJIOT14HO-
TJTACTUYHI.

3. Ilig BIUIMBOM MOTOJHUX YMOB Ta TPYINU CTUIJIOCTI TIOpUIly TPUBAIICTH
BETETAIIHHOTO Tepioay BapioBajga B Mexax 125-127 pib, mioma JIHCTKOBOI
noBepxHi B (asy uBiTIHHA — (opmyBanHs 3epHa (34,1-41,3 Tuc.mM%/ra), uucra

npoxykTuBHicTh Gorocunresy (10,1-12,1 r/m?) 3a 100y.
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4. HaitBumuii BiJICOTOK ypaxkeHHs xBopoOamu croctepiranmu B 2021 p. 3a
BEJIMKOT KIJIBKOCTI OMajaiB BIPOJIOBXK YEpBHSA—BEepecHsI. ['pyrnoBy CTIHKICTH 10
OCHOBHHMX XBOpOO KYKypyA3uW 3 pPaHHBOCTHIIMX TiOpumiB 3abe3meunB — JIH
Meteotuna (PAO 190), 3 cepenabopannix — Opxkuirt 237 MB (DAO 230).

5. Po3max MIHIMBOCTI 32 BPOXKaHICTIO 3epHa B T1OpUAIB PAaHHHOCTHUTIIOl TPYIH
(®AO 100-199) — 6yB Ha pieni 0,32-0,52 1/ra, cepenupopanuboi (PAO 200-299) —
0,22-0,35 1/ra.

6. Ha cipux JicOBHX MOBEPXHEBO OTICEHUX IPYHTAX JOCIIKYBAaHOTO PETIOHY 3
HEJIOCTaTHIM BMICTOM €JIEMEHTIB KUBJCHHS, €(EeKTUBHOIO Oyja MepeanociBHa
o0poOKka HaciHHA XelaTHUMHU (hopmamMu MiKpoJoOpuB. 3acTOCYyBaHHS MIKPOJOOPHUB:
opakyn HaciHug (1,0 n/t), Bamarpo €TA wmikc 5 (0,2 xr/t) ta Opekcin Komb6i
(0,5 xr/T) cpusUIO MiJBUINEHHIO TMOJIBOBOI CXO0XOCTI HaciHHA Ha 2,9-3,7 %, macu
1000 nacinun — 2841 1, 3a6e3nedyoun AJOCTOBIpHUN MpUpICT ypoxaitHocTi 0,21—
0,43 T/ra.

7. 3a nmoeHaHHS MIHEPAIBHOTO KUBJICHHS pociauH NisoPgoKgo Ta BHECeHHs 1o
JHMCTKAaX MiKpogoOpuBa opakyi Mmynbtukomiuiekc (1,5 s/ra) B ¢pazy BBCH 16-18
MOTEHITIaT MPOAYKTUBHOCTI cepeaHbopanHboro riopumy Opxuis 237 MB cranoBuB
— 8,72 1/ra, Mmaca 1000 3epeH 3poctania Ha 59 r, cyMapHU BUXIJ KPYITHOI 1 CEpeIHbO1
bpakuiii — 92,1 %

8. PiBeHb MiHEpAJILHOTO JKUBJICHHS BIUIUBaB Ha 3MiIHY MOP(}OIOTIYHUX
MOKA3HUKIB POCIHUH Ta TPUBAIICTh BETETALIMHOTO MEpPioy KYKypyl3u sika Oyia
JOBIIOIO Ha 2—4 100M B paHHBOCTHUTIUX T10OpuaiB 1 Ha 3—4 100U — B cepeHbOPAHHIX.
[TopiBHsIHO 3 KOHTposieM (Oe3 moOpuB) 3a BapiaHTy BHeceHHs NisoPgoKgp moBkuna
kadaHa 3poctaia Ha 1,1-5,7 %, kinbkicTh psaAiB y kavani — 13,9-16,0 %, kiabKicTh
3epeH B kadani — 0,3-1,1%. 3a HOpMH BHeceHHsS MiHepadbHUX H0OpHB Ni20PgooKgg
ypOKaHICTh 3eyieHoi Macu craHoBuia 48,87-54,9 t1/ra, 3a BHUILIOTO a30THOTO
xuBiaeHHS (N1s0PooKoo) — 56,7—64,8 1/ra. [Ipupict yposkaiiHocTi 3epHa ckianas 0,81—
0,84 t/ra (N120Pg0Kgp) Ta 2,19-2,20 1/ra (N150P90Kgo).

9. Kpaumuii piBeHb MIHEPAIBHOIO >KUBJIEHHS POCIHH CHPUSB (HOPMYBAHHIO

sumioi macu 1000 3epen Ha 8,8—11,5 r (N120PooKgo) 1 11,9-12,1 r (N150Pg0Kgo), 01HAK
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BOJIOTICTh 3epHa B (ha3y moBHOI cTuriocti 30inbmyBanacs Ha 3,0-4,4 % (N120PgooKoo)
15,1-5,2 % (N150P90Kgp) mopiBHsIHO 3 KOHTposieM (0e3 100puB).

10. Kopensiis MK ypOKaWHICTIO 3€J€HOI Macu 1 3epHa 3a BHECCHHS
MiHepaJIbHUX H00puB Yy HOpMI N120PooKgo Oyra mpsimoro cepeannoro — 0,535-0,657, a
3a HopMHU N150P9oKgo — mpsimoro cubrOIO (0,736-0,998). Brimus ridpumy (paxtop A)
Ha YPOXKaWHICTh 3epHa KyKypya3u craHoBuB 21,1 %, HOpMm BuCiBY HaciHHA (B) —
12,3, minepansuux a06pus (C) — 38,4, B3aemonis ¢akropis AB — 13,6, AC — 10,0,
BC -2,0, ABC - 2,1, inmmx — 0,5 %.

11. V ri6puniB pannbocturiioi rpynu (DAO 100-199) 3 HOpMOIO BHUCIBY
HaciHHg 80 THC. CXOX. Hac/Ta BMICT npoTeiny 3pocTaB Big 10,26 % Ha KoHTpOIL 70
11,18 % 3a HopMu (N150P9oKao), ¥y cepemaropannix (PAO 200-299, HopMa BUCIBY
HaclHHA — /5 THc. cxoxk. Hac/ra) 3 10,36 mo 11,45 %. 3a BmicTom xupy (Ha
aOCOJIIOTHO CyXy PEYOBHUHY), KIITKOBUHHU, 3054, BEP 3HuXeHHsS ckiajgan,
Bignosiano: 0,38-0,46 %, 0,16-0,13, 0,10-0,08, 0,41-0,42 %.

12. 3anmexno Bix OI0JOTIYHUX OCOOJMBOCTEM TIO3UTUBHO pearyBaTh Ha
IPYHTOBO—KJIIMaTH4HI YMOBU BUPOLLYBaHHS P1BEHb peHTa0EIbHOCTI
pannsocturioro riopuay JH Meotuna cranoBuB 147 %, cepeaIHbOPAHHBOTO —
Opxunsg 237 MB — 173 %. HaiiBumii moka3HUKH €KOHOMIYHOI €(EeKTHBHOCTI
BUPOOHUIITBA 3€pHA OTPUMAJIM BiJ 3aCTOCYBaHHS MIKpoaoOpuB: Opekcin KomoOi
(0,5 xr/T) B mepeanociBHiit 00po6ii HaciHHA (181%) Ta opakyn MyJIbTUKOMILIEKC
(1,5 n/ra) y mo3akopeHeBOMY MikuBIeHHI pociuH y ¢asu: BBCH 16-18 (6-8
aucTKiB) — 217 %. 301bIIeHAS HOPMU BHECEHHS MiHepaiabHUX J0OpHB 10 NisoPgooKgg
nopiBHIHO 3 Nix0PgooKgo 3a0e3meuyBano Bullly peHTaOEIbHICTh BUPOOHUIITBA 3epHA
KyKypya3u panHbocTUriux riopuais (GAO 100-199) 3 HopMOIO BHCIBY HACIHHS —
80 tuc. cxox. Hac/ra Ha 7,8-10,1 %, 1 3HMKEeHHS B cepeaabopanHix (PAO 200-299 3

HOPMOIO BHUCIBY HaCIHHS — /5 THC. CX0X. Hac/ra) — Ha 0,3—-3,8 %.
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PEKOMEHJIAII
JJISI CUIBCBKOTI'OCIIOJAPCHKOI'O BUPOFHHUIITBA

3 MeTOo10 OfiepKaHHs BHCOKOI BPOXKAMHOCTI 3epHa Ta 3€J€HOI MacH KyKypy/3H,
rOCIOIapCTBaM PI3HMX OpraHi3alliiiHO—IpaBoBUX (OpPM BIACHOCTI 30HH 3aXiJHOTO
Jlicocteny, Ha CIpUX JIICOBUX ITOBEPXHEBO-OIJICEHUX IPYHTAX, BHUPOILYyBaTH
€KOJIOT1YHO-TIJIACTUYHI, BUCOKOIMPOAYKTUBHI TiOpuau panHbocTurioi rpymu JJH
Meotuna (PAO 190, Hopma BuciBy HacinHa — 80 THC. CcXOX. Hac/ra) Ta
cepenabopanHboi — Opskuirt 237 MB (DAO 230, 75 Tuc. cxox. Hac/Ta).

TexHosorig BUPOILYBaHHS MOBMHHA BKIIOUATH: ()OH MIHEPATBHOTO >KUBJICHHS
N150P90oKgo, mepenmociBny 06poOKy HaciHHS MikpooopuBoM Opekciia Kom061 B HOpMi
0,5 Kr/T Ta 3acTOCyBaHHS KOMIUIEKCHOTO MIKpOJ0OpHUBa — OpaKyJ MYJbTUKOMILIEKC

(1,5 n/ra) y pasy BBCH 16-18 (6—8 nucTkiB).
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Honmatok A.1

Temneparypa noBiTps i KinbKicTh onagiB y 2019 p. (I'apomemiopaTuBHUN TOCT

CIIOCTEPEKEHb [HCTUTYTY ClIbChKOTO rocnonapctBa Kapmarcekoro periony HAAH))

Micsanp e

=

TPaBEHb g O

o~ = = 9
m an) an < Q
D) Q O Bl s O
= ® @ A Bl | 5 A
IToxa3Huk e = S| Z| 2 8O
1| mjm| & 7| E| °| & =&
Q = O O

) @ B

A

=

Temmneparypa nositps, C 10,0 (9,4 |14,3/15,9| 13,2 | 21,2 | 18,3 {19,8|14,2|2640

CepennpobaraTopiuHi

nani,’C 7,4 (11,5/13,4(13,7| 12,9 | 16,3 | 17,5 16,9(13,1|2336
Bigxunenns,°C 26 (-21109(22(03 |49 |08 2911|304
KinepkicTh onajiB, MM 32,8 136,7/79,1/53,8/149,6| 53,1 | 81,2 |93,4|47,6/477,7
CepennpobaraTopiuHi

JaHi, MM 51 | 24130 |31| 8 | 93 | 102 | 82 | 55 |468,0
Bigxuimenus, MM -18,2112,7/49,1|22,8| 64,6 |-39,9|-20,8(11,4| 7,4 | 9,7

Binxunenns, % 64 |153(264|174| 176 | 57 | 80 |114| 87 |102,1




Honatok A.2

170

Temmneparypa noBiTps Ta KinbKicTh onaaiB y 2020 p. (['iapomemiopaTUBHUN TTOCT

CIIOCTEpPEKEHb [HCTUTYTY ClIbChbKOTO rocronapcra Kapmarcekoro periony HAAH))

Micsib A

5 8

. TPaBCHb o | ]

= % = v = @

[NokazHuk & w | B2 2| E| XA

= S| E|g|g|“a

I II | III % a g, % G‘E’

154 ] M ,p_d

>

Temneparypa nositps, °C | 8,9 | 10,6 | 10,8 |11,1| 10,8 |18,4/18,9/20,0|14,42357,1
CepennpobaraTopiuHi

nafi,°C 74 (115|13,4 13,7/ 12,9 |16,3|17,5/16,9|13,1| 2336

Binxumenns,°C 1510926 (26|21 (21(14(31(1,3| 21,1

KinpkicTh onajaiB, MM 76 |325|37,6|55,2|125,3|98,4|71,9|23,7/95,5/414,8
CepennpobaraTopiuHi

JaHi, MM 51 | 24 | 30 |31 | 85 |93 |102| 82 | 55 |468,0

Binxunenns, Mm -43,4| 85 | 7,6 |24,2| 40,3 |5,4 +30,1/58,340,5| 53,2

Binxuneunns, % 15 | 135 | 125 |178| 147 [106| 80 | 29 |174| 113
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Temmneparypa noBiTps Ta KinbKicTh onaaiB y 2021 p. (I'iapomemiopaTUBHUN TTOCT

CIIOCTEpPEKEHb [HCTUTYTY ClIbChbKOTO rocronapcra Kapmarcekoro periony HAAH))

Micsub A
TpaBEHb S @
2 P 2| 8 NEE:
[Toka3Huk s © 2 | 2|2 E|>a
= || E|8|8|°2
I II 111 9 2 £ % a:,
3 S| 3
>
Temmneparypa noBitps, °C 6,2 |10,8| 13,4 |13,7|13,0|17,8/19,1|15,7|9,8 |2311
CepennpobaraTopiuHi
nani,’C 7,4 11,5/ 13,4 |13,7|12,9 |16,3|17,5/16,9|13,1|2336
Binxuneunns,°C 12 (0,700 |00 |01 (15/161,23,3| 25
KinpkicTh onajaiB, MM 39,9 16,3/ 19,2 | 19,9 | 55,4 |197,3|94,2|86,2(99,81432,9
CepennpobaraTopiuHi
JaHl, MM 51 | 24| 30 | 31 | 85 |93 (102 82 | 55 1468,0
Bigxuimenus, MM 11,1,7,7110,1 /11,1 |29,6 |4,3|7,8|4,244,8/35,1
Bingxunenns, % 128 | 68 | 64,0 /64,0 65 |105| 92 |105{181| 93
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P03BUTOK Ca)kKM HAa POCTUHAX KYKYPYA3H 3aJI€KHO Bl 010JOTTYHIX OCOOIMBOCTEM

riopuny B ¢pazy BBCH 89 (2019-2021 pp.), %

Caxka
JIETIOYa Imyxupyara
TiGpus D®AO (Sphacelotheca (Ustilago
reiliana (Kuhn) zeae(Beckm.)
G.P. Clinton) Unger).

[TouaiBcbkuit 190 MB
(KOHTPOJTB) 150-199 12,1 - 5,6 -
JIH Meotuna 150-199 10,6 -1,5 5,2 -0,4
JH XopTtuus 200-299 9,5 -2.6 55 -0,1
Opxwuns 237 MB 200-299 8,8 -3,3 5,7 -0,2
HIPo0s 1,3 0,5
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PossuTok dy3zapiosznoi rami (Fusarium moniliforme J. Sheld) na pocnmrax

KYKYPY/I3H 3aJI€KHO BiJl 610JI0T1UHUX ocobiuBocTei riopuny B ¢pazy BBCH 89

(2019-2021 pp.), %

dy3apio3Ha THWIb

["6pun D®AO
ctebmoBa KayaHiB

[TouaiBchkmii 190
MB (kontponb) |100-199 13,9 - 26,3 -
JIH MeoTnma 100-199 12,8 -1,1 24,4 -1,9
JIH Xoptuis 200-299 14,5 0,6 29,1 2,8
Opsxuns 237 MB | 200-299 14,7 0,8 28,0 1,7
HIPg 05 0,5 1,6

[Tpumitka. CTyninb ypaxeHHs — cnadkuit (o 25 %), cepenniit 2650 %, cunbauii Bume 50 %.




Jonarok B
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[TormpoBa CXOXKiCTh HACIHHS TIOPHIIB KyKYpY/I31 3aJI€KHO BiJ] epennociBHOT 00poOku MikpogoopuBamu (2019-2021 p.), %

ITouaiBcekuii 190 MB JAH Meotuaa JH Xoptuus Opxuns 237 MB
(®AO 100-199) (PAO 100-199) (PAO 200-299) (PAO 200-299)
Bapiant gociuigy & & T T
2019202012021 | & [2019]2020(2021| & |2019|2020/2021| & [2019|2020({2021| &
be3 00poOku HaciHHSA
(KOHTPOJIB) 92,01915/934(92,3935/92,2|93,3/93,0/94,6 91,4 92,1 92,7 |94,4 92,8 93,0934
OpakyJ1 HaciHHS
(1,0 n/1) 94,6 1 94,8959 1951 (96,1 956|969 |96,2|96,3|94,9 956 (95,6 [98,8 | 954 |96,9 | 96,7
Bpekcin Kom01
(0,5 xr/T) 96,3 | 94,7958 | 956 (97,8 | 959 96,7 |96,8 97,3959 96,3 (96,5 | 98,1 96,8 |97,0|97,3
Banarpo €/ITA mikc
5 (0,2 kr/T) 96,6 | 94,2 1 93,6 | 94,8 | 97,2 |1 95,0 | 95,5959 |96,6 | 95,7 | 95,7 |196,0 | 97,4 95,9 | 96,2 | 96,5
Cuna BIuMBy HIPo,05
dakrop: A (MiKpo100pHBO) 66 0,57
B (ribpun) 11 0,57
B3aemonis ¢pakropis AB 1 1,14

3aIUIIKOBE

22
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Bucota pocnuH riOpuIiB KyKypyA3H 3aI€KHO Bl nepeanociBHOi 00poOku mikpogoopusamu (2019-2021 p.), %

ITouaiBcekuii 190 MB
(®AO 100-199)

JAH Meotuaa

(®AO 100-199)

JH Xoptuus

(®AO 200-299)

Opxuns 237 MB
(PAO 200-299)

Bapiant gociuigy & & T T
2019202012021 | & [2019]2020(2021| & |2019|2020/2021| & [2019|2020({2021| &
be3 00poOku HaciHHSA
(KOHTPOJIB) 253,3|227,41242,3|241,8|246,7|240,0|1244,1|243,6(244,6/239,8|243,4|242,6|1242,9|241,1|245,0|242,8
OpakyJ1 HaciHHS
(1,0 n/1) 256,7|229,5(244,6|243,6|246,6(243,2|246,7|245,5|253,0(247,7|256,0|243,9|244,1|244,4|246,8 44,5
Bpekcin Kom01
(0,5 xr/T) 24603|240,1|247,1|244,5\247,1|244,1|248,0|246,4|243,8|243,6|247,0/244,8|245,9|245,8|246,0245,4
Banarpo €/ITA mikc
5 (0,2 kr/T) 247,3|239,5(245,2|244,0|246,9(245,0|246,1|246,0(242,5|242,8|246,7|244,0|246,9|244,9(245,0244,9
Cuna BIuMBy HIPo,05
dakrop: A (MiKpo100pHBO) 38 0,36
B (ribpum) 32 0,36
Bzaemonis ¢akropis AB 19 0,53

3aIUIIKOBE

11
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Honatoxk XK

3epHOBa MPOIYKTUBHICTh TIOPUIIIB KYKYPYI3H 3aJI€XKHO BiJ epeanociBHoi o0poodku mikpogoopusamu (2019-2021 p.), %

ITouaiBcekuii 190 MB JAH Meotuaa JH Xoptuus Opxuns 237 MB
(®AO 100-199) (PAO 100-199) (PAO 200-299) (PAO 200-299)
Bapiant gociuigy & & T T
2019202012021 | & [2019]2020(2021| & |2019|2020/2021| & [2019|2020({2021| &
be3 00poOku HaciHHSA
(KOHTPOJIB) 785759742 |762|805|7,77|761781|832|8,01]8,12|8,15|8,39]|8,22 8,44 | 8,35
OpakyJ1 HaciHHS
(1,0 n/1) 809|794 |761|788|813|7907,70(7918,84|835]|8,73|8,64 8,78 |8,76 | 8,86 | 8,80
Bpekcin Kom01
(0,5 xr/T) 804|784 |7,79|798|824 793789902 881|8,5 |885]|8,74|8,96 | 8,84 | 8,99 | 8,93
Banarpo €/ITA mikc
5 (0,2 xr/1) 8,037,70|752|775800|772|780|784|8,63|8,40|8,44|8,49|8,72|8,59 |8,70 | 8,67
Cuna BIuMBy HIPo,05
dakrop: A (MiKpo100pHBO) 38 0,08
B (ribpum) 42 0,08
B3aemogis ¢paktopie AB 9 0,11

3aIUIIKOBE 11
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Jonarok 3

Maca 1000 3epen riOpuIiB KYKypyI3U 3aJ€KHO BiJ] epeAnociBHOT 00pooku MikpomodbpuBamu (2019-2021 p.), %

ITouaiBcekuii 190 MB JAH Meotuaa JH Xoptuus Opxuns 237 MB
(®AO 100-199) (PAO 100-199) (PAO 200-299) (PAO 200-299)
Bapiant gociuigy & & T T
2019202012021 | & [2019]2020(2021| & |2019|2020/2021| & [2019|2020({2021| &
be3 00poOku HaciHHSA
(KOHTPOJIB) 238 | 255 | 239 | 234 | 235 | 238 | 253 | 242 | 257 | 240 | 240 | 249 | 252 | 248 | 259 | 253
OpakyJ1 HaciHHS
(1,0 n/1) 277 | 276 | 290 | 281 | 288 | 279 | 294 | 287 | 307 | 282 | 282 | 293 | 301 | 289 | 304 | 298
Bpekcin Kom01
(0,5 xr/T) 297 | 284 | 295 | 292 | 305 | 288 | 301 | 298 | 300 | 296 | 296 | 302 | 317 | 303 | 316 | 312
Banarpo €/ITA mikc
5 (0,2 xr/1) 290 | 279 | 292 | 287 | 291 | 280 | 299 | 290 | 308 | 289 | 289 | 299 | 306 | 299 | 307 | 304
Cuna BIuMBy HIPo,05
®daxTop: A (MiKpogOOPHBO) 64 3,81
B (ribpum) 28 3,81
B3aemonis ¢pakropis AB 1 7,62

3aIUIIKOBE 7
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VYpoxaitHicTh 3epHa Ti0pHaiB KYKYPY/I31 3aJIe)KHO BiJ] HOPM BHECEHHS MiHEPAJIbHUX

n00puB Ta BuciBy HaciHHs (2019-2021 pp.), T/ra

VYpoxkaiiHiCcTh 3epHa,

[IpupicT 10 KOHTPOIIO

T/Ta N120Pg0Kogo N150Pg0Kgo
['6pun " E 8 S
25| £ | ¢
E9 o o T/ra % T/ra %
T < 3
(@) 8 — —
= S Z P
Pannbocturm (PAO 100-199) (Hopma BUCIBY HACIHHS — /5 THC. CXOX. Hac/Ta)
ITouaiBchkuit 190
MB 4,77 5,62 6,91 0,85 17,8 2,14 44,8
JIH MeoTuna 4,98 5,81 1,22 0,83 16,7 2,24 45,0
Cepenne 4,89 5,72 7,07 0,84 17,3 2,19 449
Cepennropansni (PAO 200-299) (Hopma BuciBy HacinHsg — 80 THC. CX0K. Hac/Ta)
JIH XopTuns 518 6,15 7,36 0,97 19,3 2,18 42,1
Opxwunsg 237 MB 5,26 6,35 7,48 1,09 20,7 2,22 42,2
Cepenne 5,22 6,25 7,42 0,81 20,0 2,20 42,2
Cuna HIPoos
BILTUBY, %
daxrop: A (Ti0pun) 21,1 0,16
B (mopma BHCiBY
HACIHHs) 12,3 0,66
C (miHepaJibHe
JKUBIICHHS) 38,4 0,39
Bzaemonis AB 13,6 0,62
Bzaemoniss AC 10,0 0,22
Bzaemonis BC 2,0 0,94
Bzaemonis ABC 2,1 0,45
3aMIITKOBE 0,5
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XiMiuHUH CKJIaJl 3epHa TOpUIIB KyKypyA3H B a3y MOBHOI CTUIJIOCTI 3aJIEKHO BiJl

HOpPM BHECEHHS MiHepaJabHUX A00puB Ta BUCIBY HaciHHA (2019-2020 pp.), %

Hopwma minepanbanx

no0puB

Ha aGcomnoTHO cyXy peuoBuHy, %

MPOTEIH

KUP

KJIITKOBUHA

30J1a

BEP

Pannapocturm (PAO 100-199) (Hopma BUCIBY HaciHHS — 75 THC. CXOX. Hac/Ta)

be3 1o0puB (KOHTPOJIB) 10,26 4,39 2,17 1,22 81,96
N120P90Ko 10,81 4,19 2,10 1,16 81,74
N150P90Ko 11,18 4,01 2,01 1,12 81,55
Cepennropanni (PAO 200-299) (Hopma BuciBy HaciHHs — 80 THC. CX0K. Hac/Ta)
be3 mo0puB (KOHTPOJIB) 10,36 4,45 2,22 1,19 81,78
N120Pg0K0 10,95 4,28 2,16 1,14 81,47
N150P90K0 11,45 3,99 2,09 1,11 81,36
HIPg 05 0,28 0,13 0,05 0,02 0,11



Honatox M. 1

3aTBepaKyIO:

JupekTop

PO BIPOBA’KEHHsI HAYKOBOI pO3pOo0KH

1. Hassa mWaykoBo-mocnmimmoi ycraHoBn — I[HCTHTYT — CLIBCBKOTO
rocnozapcrsa Kapnarcekoro periony HAAH.

2. Hassa pospobku — IlpomykTuBHicTh riGpumiB KyKypyA3d 3a pi3HHX
€JIEMEHTIB TEXHOJIOTii BUPOIIyBaHHs B 30Hi 3aximHoro Jlicocrermy YkpaiHy.

3. Opurinatop  po3po6k# — IHCTUTYT CiNIBCBKOTO  TOCHOZAPCTBA
Kapnarcekoro periony HAAH

4. Aptopu 3akiHgeHoi H/IP — ITamax M.O.

5. Micne mnpoBeneHHs HaykoBoi po3pobku — ITAIT «AT'POIHBECT»
Tepromninsceka 06:1., TepHOMINbCEKHIL p-H, cenuie Micbkoro Tumy Kozosa .
6. O6csr BnpoBamxeHHs—50 ra
7. CTpoxH BUKOPHCTaHHS HayKoBOi po3pobku —2022 p.
Cxuaniosi Ta 0c061MBOCTI pO3POOKH: TIOPUAN KyKypyA3H: PAHHBOCTUIIION Py X
JIH Meotuna (®AO 100-199, HopMa BHUCIBY HaciHHS — 75 THC. CXOX. Hac/ra) Ta
cepenpopanHpoi — Opxuus 237 MB (PAO 200-299, 80 Tuc. cxox. Hac/ra); pou
MinepansHOro xuBieHHsS — NisoPooKeo, Mikpomobpusa: 6pexcin Kom6i B HOpMi
0,5 kr/T y mepennociBHi#f 06poOLi HaCiHHS, OpaKys MynbTHKOMIIEKC (1,5 n/ra) y
103aKOpeHeBOMY MikuBIeHHi pociuH y a3 BBCH 16-18 (6-8 nuctkis) a6o BBCH
39.
OtpuMaHa cepeHs ypoxxaiHicTs 3epHa ribpunis 10,1 1/ra, 3a 6a30B0i TexnoNOrI]
9,0 1/ra T/ra. ExoHomiuHuii edext y uinax 2021 p cknanas-— 6,8 tuc.rpu/ra.

_ AcrmipaHT . O ITamaxk

180
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Jonatox M.2
«3aTBepaKyI0»
['onosa I1I1 “TTAD
B_QPOHHLU)KI JIAHU”
AKT

Npo BNPOBAJAKEHHS HAYKOBOI pO3poOKH

1. Ha3Ba HaykoBO-#OCHiIHOI yCTaHOBU — IHCTHTYT  CiJIbCBKOTO
rocnonapcta Kapnarcekoro periony HAAH.

2. Ha3Ba po3pobku — [IpoayKTHBHICTH TiOpUIIB KYyKYpYHI3H 3a pi3HHX
€JIeMEHTIB TEXHOJIOTI1 BUPOILLyBaHHs B 30H1 3axigHoro Jlicocteny YkpaiHu.

3. Opurinatop po3poOku — IHCTUTYT CUIBCBKOrO  TroCrnoAapcTBa
Kapnatcbkoro periony HAAH

4. ABtopu 3akiHueHoi H/IP — [Tamak M.O.

Miclie npoBeieHHs] HAYKOBO1 po3poOKHU — mpuBaTHe nignpuemMcTBo “IIpuBaTHa

Arpodipma Boponsiupki Jlanu”, c. Boponsiku, 3onouiBchkuii p-H., JIbBiBCbKa

0011 ,. Ykpaina, 80751.

3. OO6csr BnpoBamxeHHs—50 ra

6. CTpokH BUKOPUCTaHHS HayKOBOi po3pobku —2022 p.

CkJ1a0Bi Ta 0COOIMBOCTI PO3POOKH: TOPUIU KyKYpPYA3U: PaHHBOCTUIIION TPYTIH
JIH Meotuna (PAO 100-199, Hopma BHCiBY HaciHHS — 75 THC. CXOX. Hac/ra) Ta
cepennbopanHboi — Opxuus 237 MB (®AO 200-299, 80 tuc. cxox. Hac/ra); (oH
MmiHepanbHoro sxuBleHHS — NjsoP9ooKog, Mikponmobpupa: Opekcin Kom6i B HOpmi
0,5 kr/t y nepennociBHiii 00poOui HaciHHs, opakya MyiabTuKommiekc (1,5 n/ra) y
N03aKOpeHeBOMY MipKUBIeHHi pociuH y ¢pa3zu BBCH 16-18 (6—8 nuctkiB) abo BBCH
59.

OTtpumaHa cepe/iHsl ypokaiHicTb 3epHa riopuais 11,1 1/ra, 3a 6a30B0i TexHONOTIT
9,3 1/ra. EkoHOMi4HMii edekT cknaaas— 11,4 Tuc.rpu/ra.

AcrmipaHT M. O IMTamak
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CIIMCOK ONYBJIKOBAHMX ITPAIIb 3A TEMOIO JIJUCEPTAIIII
CraTTi B HAYKOBHUX BHAAHHAX, BKJIYEHHUX /10 Nepestiky (paxoBuX BUJIAHb
Ykpainu:

1. bionoriyHi BUMOTH T1OpHIIB KYKYpYA3U A0 YMOB BUPOIILYBaHHS B 3aXiTHOMY
Jlicoctemy / O. II. Bomomyk, I. C. Bomomyk, B. B. I'muBa, M. O. Ilamak.
Ilepeocipue ma zipcoke 3emaepoocmeo i meapunnuymeo. 2019. Bun. 65. C. 22-36.
DOI: https://www.doi.org/10.32636/01308521.2019-(65)-3 (nranysanmns, nposedenms
00CniOJCceHb, aHaniz 1 Y3a2albHEeHHs pe3ylbmamis, HANUCAHHSA Ccmammi, Yacmka
yuacmi — 85 %).

2. IlpoayKTUBHICTh TIOPUIIB KYyKYPYI3U 3aJ€KHO BiJ] PI3HUX HOPM BHECEHHS
MiHepaJibHUX A00puB y 3axigHomy Jlicoctenmy VYikpainu / O. II. Bonomyk,
O. @. Cracis, I. C. Bonomiyk, B. B. I'muBa, M. O. Ilamak. [lepedzipne ma 2ipcoke
3emaepoocmeo i meapunnuymeo. 2020. Bum. 68 (I). C. 51-65. DOI:
10.32636/01308521.2020-(68)-1-4 (naanysanmns, nposedenms 00Criodcenvb, aHAli3 i
Y3a2aibHenHsl pe3yibmamie, Hanucanus cmammi, wacmka yuacmi — 85 %),

3. BruiuB nepeanociBHOi 0OpOOKH HACiHHS MIKPOJOOpUBAMH Ha IIPOTYKTUBHICTb
ribpuaiB Kykypym3u B ymoBax 3aximHoro Jlicoctenmy VYkpaiam / O. Il. Bonomryk,
O. @. Cracis, B. B. I'nua, M. O. Ilamak. [lepeocipne ma cipcoke 3emiepobcmao i
meapunnuymeo. 2021. Bum. 69 (I). C. 44-61. DOI: 10.32636/01308521.2021-(69)-3
(nnamysanns, nposedennss 00CnioxHcenb, aHANI3 [ Y3A2QNbHEHHS Pe3yIbmamis,
Hanucannsi cmammi, yacmka yuacmi — 85 %).

4. SxicTh 3epHa riOpUaIB KyKypY/J3H PI3HUX TPYI CTUTIIOCTI 3aJI€KHO BiJ HOPM
BHeCEeHHsI MiHepaibHux no0puB / B. B. I'mua, A. f. I'amzano, I'. C. T'epemixo,
O. M. Cnyyak, M. O. IHamak. [lepeodcipne ma 2ipcoke 3emnepoocmeo i
meapunnuymeo. 2022. Bun. 71 (1). C. 66-79. DOI: 10.32636/01308521.2022-(71)-1-
4 (nnamyseanusi, npogedeHHs: OO0CHIONCEHb, AHANI3 I Y3ACAlbHEHHS pe3yabmamis,
Hanucanusi cmammi, yacmka y4acmi — 85 %).

5. ExoHoMiuHa e(eKTHUBHICTb BHUPOOHUIITBA 3€pHA KYKypyA3Wd 3a pI3HUX
arpoTexHIuyHuX 3axo/iB BupoiryBaHHs / . C. Bomomyk, O. I1. Bomomnyk, B. B. I'nuga,

M. O. IMamaxk. 3epnosi «kyremypu. 2022. T. 6. Ne 1. C. 148-159.
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https://doi.org/10.31867/2523-4544/0218 (nranysanmns, nposedenms O00CaiONCeHb,
aHani3 [ y3a2anbHenHs pe3yibmamis, Hanucanus cmammi, yacmka yuacmi — 85 %).
CrarTa B 3apy0OixkHOMYy (paXOBOMY BHIAHHI:

6. [TorogHi yMOBH SIK YMHHHUK BIUIMBY Ha PICT 1 PO3BUTOK POCIHMH KYKYpYA3U B
3aximnomy Jlicoctemy Ykpainu / O. II. Bomomyk, 1. C. Bomomyk, B. B. ['muga,
M. O. IIamax. Sciences of Europe (Praha, Czech Republic). 2021. Vol. 2, No 71.
P.3-7. DOI: 10.24412/3162-2364-2021-71-2-3-7  (nranyeanus, npoeeoenHs.
00CniOJCceHb, aHaniz 1 Y3a2albHEeHHs pe3ylbmamis, HANUCAHHSA Ccmammi, Yacmka
yuacmi — 85 %).

CrarTs BKJIIOYEHA 10 HAYKOBUX MEePiOANYHNX BUAAHHSIX, AKi iHIEKCYIThCH B
HayKoMeTpu4yHHX 6a3ax Scopus Ta/ad6o Web of Science

7. Efficiency of Microfertilizer Oracle Multicomplex in Corn Cultivation
Technology / M. Pashchak, O. Voloshchuk, 1. Voloshchuk, V. Hlyva. Scientific
Horizons. 2021. Vol. 24, no. 12. P. 25-31. DOI: 10.48077/scihor.24(12).2021.25-31
(nranysanmns, npoeedenms O00CHiONCEHb, AHANI3 [ Y3A2ANbHEHHS Pe3yibmamis,
nHanucannsi cmammi, yacmka yuacmi — 90 %).

HayxkoBi npaui, fiki 3acBifuy0Th anpodaiio MaTepiaJjiB JucepTaiii:

8. I'muea B. B., lamak M. O. Bucota pociuH KyKypya3u 3aj€KHO BiJ PiBHS
YKUBJICHHSI POCIIMH Ta HOPM BUCIBY HaCIHHA. AKmyanvHi npobaemu Aeponpomucio8o2o
supoonuymea  Ykpainu : wmatepianm  BceykpalHChKOi  HAyKOBO-NIPAKTHUYHOT
KoHpepeHili Momoaux BueHux (c. OOpommnue, 14 oucton. 2019 p.). JIbBiB-
Oopomune, 2019. C. 19-20 (naamysamms, npoeedenusi 00Cnioxcenvb, aHANi3 i
V3a2anbHeHHs pe3yibmamie, Hanucanns mes, yacmka yuyacmi — 80 %).

9. MMamaxk M. O. IlonboBa CXOXICTh HACIHHS KYKYpyA3W Il BIUIUBOM
3aCTOCYBaHHS MIKpOJOOpUB. Axmyanvhi npobiemu Aeponpomucio8o2o upobHuymea
Ykpainu : marepiann BceykpaiHChKOI HayKOBO-TIPAKTUYHOI KOH(EpeHIii MOJI0IuX
BueHux (c. O6pommune, 12 muctomn. 2020 p.). JIbBiB-O6pomune, 2020. C. 53-54.

10. I'muea B. B., Bonomykx M. IO., Ilamak M. O. SIkicTh 3epHa KyKypyI3H
3aJIKHO BiJ PIBHS KUBJICHHS pociiuH B yMoBax llepeakapmnarts. Cenexyisi 3epHogux

ma 3epHob606068uUx KYIbmyp 6 YyM08ax 3MIH KIimMamy: Hanpsamu i npiopumemu
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HaykoBa koH(epeHmis (M. Opneca, 5 TtpaBHsa 2021 p.). Opeca, 2021. C. 83-84
(TLianysanms, npoeedeHHs OO0CHIONHCeHb, AHANI3 | Y3A2albHEeHHs pe3VIbmamis,
Hanucannsi mes, yacmka yuyacmi — 90 %).

11. MMamaxk M. O., Bomnomyk O. II. ®OTOCHHTETUYHUM MOTEHIliaNl TiOpHUIIB
KyKypya3u B ymoBax 3axigHoro Jlicocremy VYkpainu. Axkmyanvhi npooremu
Aeponpomucnogozo  supoonuymea  Yrpainu: Cmanuti  po36umox  CilbCbKO20
2ocnodapcmea 6 ymosax 3min Kuimamy : matepiann X BceykpaiHChbKOi HayKOBO-
npakTHUHOT KOH(epeHuli Monoaux BuyeHHx (c. OOpommne, 11 mucrom. 2021 p.).
JIpBiB-O6pormmne, 2021. C. 52-54 (nranysanns, nposedenns 00CioxnceHb, anHauis i
y3a2anvbHenHs pe3yibmamis, Hanucanus mes, wacmka yuyacmi — 90 %).

12. BupoOHUIITBO KyKypyA3u Ha 3epHO B YKkpaiHi Ta JIpBiBCbKiil oOmacti
/ 1O. B. Bopo6iiosa, 1. C. Bonomyk, B. B. I'nusa, M. O. Ilamaxk. Haykosi uumansi
00 85-piuus 6i0 ousa Hapoodcenns B auecnasa I pucoposuua Muxaiinoea — eudamnoco
8YEHO20 Yy 2any3i celeKkyii ma HACIHHUYMBA CilbCbKO20CNOOAPCHLKUX KYIbMYp
HayKoBa iHTepHeT-kKoH(pepeH s (cmT. Yabanu, 5 xoBtHs 2021 p.). Yabanu, 2021.
C.187-190 (muianyeanns, nposedenusi OOCHIONCEHb, AHANI3 1  V3A2AbHEHHS.
pesyabmamis, hanucanns mes, yacmka yuacmi — 90 %).

13. Ilamak M. A., Bonomgyk A. I1., I'muBa B. B. Peakmus ruOpugoB KyKypy3sl
Ha yCJIOBUS BeIpammBaHus B 3amamHoit Jlecoctenmm Ykpawnbl. Topical issues of
modern science, society and education : proceedings of IV International Scientific and
Practical Conference. SPC “Sci-conf.com.ua” (1-3 November 2021). Kharkov,
Ukraine. 2021. Pp. 70-72 (mraunysamns, nposedenusi OO0CHONCeHb, aHANi3 |
V3a2abHeH sl pe3yibmamie, Hanucants mes, yacmka yuyacmi — 85 %).

Pexomenpamii:

14. TexHoisorisi BHUpPOILyBaHHS TIOpUIIB KYyKypyA3d B YMOBax 3axiJIHOTO
Jlicocreny (Metoauuni pekomenpaiii) / Bomomyk I. C., Bomomyk O. I1., I'nuBa B. B.,
Bopoo6iiora 1O. B., Ciiyuak O. M., I'epemiko I'. C., [Tamaxk M. O. O6pomune : [b. B.],
2022. 28 c. (y3azanvHenHs pe3yibmamis, HANUCAHH PeKOMEeHOAYil, YacmKka yyacmi —

70 %).



