MIHICTEPCTBO OCBITU I HAYKHU YKPAIHHA
BLJIOLEPKIBCHKHUI HAIIIOHAJIbHU ATPAPHUMN YHIBEPCUTET

KBanidikauiiina HaykoBa

npaLs Ha 1paBax pyKOMHUCy

3ACYXA Awupapiii AnaroutiiioBuy

YJIK633.15: 631.82:620.952:662.636
TUCEPTALIIS

OBIPYHTYBAHHS EJJEMEHTIB TEXHOJIOI'II BUPOIIIYBAHHSI
KYKYPY/I3U HA 3EPHO TA BUPOBHULITBA ITAJIUBHUX IIEJIET

201 ArpoHomis

20 ArpapHi HayKH Ta POJOBOJILCTBO
[TonaeTscs Ha 3100yTTSA HAYKOBOTO CTYINEHs AOKTOpa (diocodii

Jlucepranisi MICTUTh pe3yJbTaTH BIACHUX JOCHIKeHb. BHUKOpHUCTaHHS iJei,

pe3y.ﬂbT7lB i TeKCTlB 130000504 aBTopua MaroTh IMOCHUIIAHHA Ha BllIl'IOBlJIHC JOKEPEIIO

Anppiii 3ACYXA

Cepriit BAXHIU,
HaykoBuii KepiBHHK JIOKTOp CLIIBCHKOTOCIIOIAPChKUX HAYK,

npodecop

bina [lepksa 2025



AHOTANIA
3acyxa A. A. OOrpyHTYBaHHSl €JIeMEHTIB TEXHOJIOIilI BHPOLIYBAHHS
KYKYPYA3H Ha 3€pHO Ta BHPOOHUUTBA mnajauBHuUX mnejer. Kpauidikauiiina

HAYKOBa Npals Ha NMPaBax PyKoMNucy.

HNuceptanis Ha 3A00yTTS HAyKOBOTO CTyIEeHs JokTopa dimocodii 3a
cnemianbHicTiIO 201 — Arponomis (20 ArpapHi Hayku Ta HOpPOJOBOJICTBO). —
binonepkiBchbkuii HallIOHAIBHUM arpapHuii yHiBepcuteT, bina Lepksa, 2025.

VY auceprariiiiHiii poOOTI HaBEJJIEHO TEOPETUYHE y3aralbHEHHS Ta MPAKTUYHE
BUpINIEHHS HAyKOBOTO 3aBJaHHA IOJI0 TMPOLECIB POCTy, PpO3BUTKY Ta
3aKOHOMIpHOCTEHN (hOPMYBaHHS BPOKAWHOCTI 1 IKOCTI OCHOBHOT 1 TOOIYHOT MPOAYKITii
KYKYpYI3H4, €KOHOMIUHOI 1 EHEpPreTHYHOi e(EKTUBHOCTI E€JEMEHTIB TEXHOJIOT1i
BUpoIlyBaHHs B ymoBax IIpaBoOepexnoro Jlicocteny Ykpainu. OOrpyHTOBaHO
aKTyaJIbHICTh TE€MH JOCITIIKEHb, i1 3B 430K 13 HaAYKOBUMH MpOTrpaMaMi, IJIaHAMHU,
TEMaMH, HaBEJAEHO METY 1 3aBJaHHs, M0 OyJO0 MOCSATHYTO 3aBISKH BCTAHOBJIEHHIO
ocobnmBocTel POopMyBaHHS MPOAYKTUBHOCTI KYKYPY/I3U 3aJIEKHO BiJl 3aCTOCYBaHHS
MakKpo- 1 MIKpoJIOOpPHUB Ta JICCUKAHTIB 1 MOXKJIMBOCTI BUPOOHUIITBA IMAJIMBHUX TIEJIET 3
M0OIYHOT MPOAYKIIIT KYKYpyA3U. Y TOCKOHAJICHO €JIEMEHTH TeXHOJIOT1i BUPOIIYBaHHS
KYKYpYI3H4, SIK 36pHOBOI 1 €HEepreTuyHoi KynbTypu. HaOynu mogansiioro po3BUTKY
MUTAHHS MO0 OCOOJMBOCTEH POCTY 1 PO3BUTKY POCIWH KYKYpyA3u, (hopMyBaHHS
BPO’KaHOCTI Ta SKOCTI OCHOBHOi 1 MOOIYHOT MPOAYKIIT KyKYypyA3W 3aJeKHO Bif
BUKOPUCTAaHHS MAaKpo- 1 MIKpogoOpuB Ta necukaHTiB. [IpakThyHe 3HauYeHHS
OTPUMAHUX PE3yJbTATIB MOJSATAE y Po3poOIll HAYKOBO-TPAKTUYHUX PEKOMEHIAIlIN
BUPOOHHUIITBY IIOAO 30UTBIICHHS YPOXKAWHOCTI 3epHA KyKypYA3U Ta BUKOPUCTAHHS
Mo019HOT IPOAYKITIT JTsl BUPOOHUIITBA MATUBHUX TIEIIET.

BusiBieno, 1o JiHiiiHe 30UTBIIIEHHS] BUCOTH POCIHUH KYKYPYA3H BiIOYBAETHCA
no ¢asu BBCH 85, mpu 1mpoMy MakcHMaibHI 3HAY€HHS BHUCOTH POCIWH 1
MPUKPIIMJICHHST KayaHa OyJu Ha BapiaHTI 13 3aCTOCYBAaHHSIM MIHEPAJIbHUX J100PUB
NooP70K70 (. p. Ha 1 ra) Ta mo3akopeHEBUM IIiJKUBJICHHSIM MikpogoOpuBamu Ikap

biro Pytc (0,5 n/ra) + Ikap ®ocro (0,5 n/ra) + Ikap 3inTo(0,5 n/ra) — 225,9 cm191,3 cm.
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MakcuMarnbHi apaMeTpy IUIOLII JIMCTOBOI MOBEPXHI MOCIBIB KYKYpY/JI3u Oyinu
orpumani y ¢asy BBCH 65 npu 3acrocoByBaHi MiHepainbHuX 100puB NgoP70K7o Ta
M03aKOPEHEBOro MikuBJIeHHS y (a3l 3-4 nuctkiB [kap biro Pyre (0,5 n/ra), moBTOpHO
y (azi 4-5 muctkiB Ikap docto (0,5 /ra) 1y dasi 7-8 nmuctkiB Ikap 3inTo (0,5 n/ra) — 50,3
THC. M%/ra. 3aCTOCYBaHHS MiHEpAIbHUX NOOPUB 3a0e3MedyBajao 30UIbIIEHHS LI
JUCTKOBOI MOBEpXHI KyKypya3u Ha 4,3-15,8 %, (poTOCMHTETMYHOIrO MOTEHIIATy
nociBiB Ha 4,2—-12,6 % 1 uuctoi npoaykTuBHOCTI portocunte3y Ha 3,0-14,3 %, a
MmikpoaoopuB Ha 1,3-4,3 %; 1,1-3,8 %; 1,1-6,9 %, nopiBHSIHO 3 KOHTPOJIEM.

BcraHoBeHO, 1110 3aCTOCYBaHHS MiHEPAJTbHUX JOOPUB CIIPUSE 3MEHIICHHIO
BMICTY CyXOi pEYOBHHH B POCIIMHAX KYKYPYA3H 1 B OKpeMux opraHax. He BigMiueHo
BIUIMBY MIKpPOJIOOpPUB Ha BMICT CYXOi PEYOBMHHM Yy POCIAMHAX KyKypya3u Ta Ii
CTPYKTYPHHX €JIEMEHTaX (cTeb1ax, JIMCTKaX, OOTOPTKaX i CTPMIKHSAX KayaHa Ta 3EpHi).
Bwmict cyxoi peuoBunu craHoBuB y 3epHi 62,0-64,0 %, nmuctkax — 35,9-38,0 %,
o0ropTkax i1 CTprxHsAx kauyana — 32,1-35,4 %, crebmni — 25,0-28,0 %.

JloBeneHo, 10 B 3arajibHid CTPYKTYpl pOCiMHHU, Ha ctebio npunagae 40,4%,
3epHO — 36,5%, muctku — 14,6 %, 0OTOPTKH 1 CTpUkKeHb KauaHa — 4,8 % Ta BOJIOTh —
3,7 %. Haiikparii ymMoBH 1711 (hOpMYyBaHHS 3€pPHOBOI CTPYKTYPH BPOXKAKO KYKYPYA3U
Oynu Ha BapiaHTi 13 BHECEHHsAM mniepen ciBOor NooP70K7o Ta mo3akopeneBuM
nipkuBieHHsM [kap biro Pyrc (0,5 n/ra) + Ikap ®@octo (0,5 n/ra) + Ixap 3inTo (0,5
n/ra), mo 3a6e3Meunio MaKCUMallbH1 3HaUYeHHS JOBKUHU KadaHa (17,7 cm), miameTpa
kaudaHa (4,6 cM), KUTBKICTh 3epeH 3 kadaHa (489,3 mir.), macy 3epHa 3 kavana (141,2
r), macy 1000 3epen (287,2 r), macy pociauHu KyKypya3u (512,2 r), kauaHa 3 3epHOM
(169,1 1), ctebma (231,5 1), nuctkiB (89,5 r) Ta Bomori (22,1 1).

MakcumanbHa ypOXaWHICTh 3€pHAa Ta TMOOIYHOI MPOMYKIIi KyKypya3u
OoTpUMaHa Ha BapiaHTi 13 BUKOPUCTAaHHAM MiHepambHuX 100puB NgoP70K70 y
MOETHAHHI 13 TO3aKOpeHEeBUM TipkuBiIeHHsM [kap biro Pyrc (0,5 n/ra) + Ixkap docto
(0,5 n/ra) + Ixap 3into (0,5 n/ra) — 9,41 i 13,72 T/ra. 3acTocyBaHHS MiHEpaJTbHHX
T0OpUB JO3BOJIE TMIABUIIUTH ypokaiHicTh 3epHa Ha 11,3-18,8 %, mobGiurOi
npoaykiii Kykypym3u Ha 15,2-22,1 %, a mikpogoopuB Ha 3,5-6,5 % 1 5,8-9,8 %,

MOPIBHSHO 13 KOHTPOJIbHUMHU BaplaHTaMHU.
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He BusiBeHO pi3HUII MK PI3HUMH JECUKAHTAMM 32 BOJIOTICTIO 1 YPOXKAHICTIO
3epHa 1 MOOIYHOI MPOAYKUII KYKYypyA3u, a OUulblll CyTTEBUM OYB BIUIMB CTPOKIB
MIPOBEJICHHS JECUKAIlll MMOCIBIB. 3a MEPIIOro CTPOKY 3aCTOCYBAaHHS JE€CUKAHTIB (IIPU
BoJsiorocti 3epHa 40%) BiIMIY€HO 3MEHIIIEHHS BOJIOTOCTI 3€pHa 1 MOOIYHOT MPOAYKIIIi
Ha 8,9-9,0 1 12,1-12,3 %, npyroro (mpu Bosiorocti 3epHa 30 %) Ha 6,9 1 5,7-5,9 %,
TpeThoro (mpu Bojorocti 3epHa 20 %) na 3,1-3,3 1 1,7-1,9 %, mopiBHAHO 13
KOHTPOJIEM.

Haii6inbina ypoxalHICTh 3epHa KYKYpyJ3H OTpHMaHa 3a TPEThOTO CTPOKY
BUKOPUCTAHHS JecukaHTiB — 8,69-8,80 T/ra, a moOIYHOI MPOAYKINT 3a MEPIIOro —
17,41-18,47 1/ra. Ha ypoxaliHICTh 3epHa KyKypyA3d, B OUIbLIIA MIpl BIUIMBAJIH
CTpOKH jaecukarii mocisis (60,5 %) ta necukantu (22,4 %), a ypoxxaiHICTh MOOIYHOT
nponaykiii Ha 62,3 % 3anexana Bim TepmiHiB 11 mpoBeneHHs 1 Ha 20,3 % Bin
npernaparis.

3adikcoBaHoO, 110 3aCTOCYBaHHS MaKpO- Ta MIKPOJIOOPHB BILTMBAE HA XIMIUHUHN
CKJIaJ] 3€pHA, MPHU 1IbOMY BMICT KPOXMAJIO Ta )KUpy 3HUKYyeThes Ha 0,19-1,28 % Ta
0,08-0,46 %, a BMmicT Oinky 3poctae Ha 0,19-0,59 %, MOpIBHAHO 3 KOHTPOJIBHUM
BapiaHTOM. BimMideHO 301UIbIIIEHHS 30JIbHOCTI POCIMH KyKypym3u (0e3 3epHa) Ha
0,22-0,32 %, Bmicty Boguto — 0,12-0,27 %, azory — 0,09-0,16 %, cipku — 0,01 % Ta
3MeHIIeHHs BMicTy Byrelto Ha 0,19-0,46 %, a kucuio — 0,04—0,06 %, Ha BapianTax
13 BHECCHHSIM MiHEpaJIbHUX J00puB. He BimMideHO pi3HUIN 3a BMICTOM IEBHHUX
XIMIYHUX €JIEMEHTIB 3aJIe)KHO BiJl 7031 MIHEPAITBHUX JIOOPHB.

Po3paxyHkamMu MiATBEpIKEHO, MI0 3aCTOCYBaHHS MIHEPAIBHUX JTOOPHUB
JI03BOJIsI€ 30UTBIIUTH BUX1T MaMBHUX TieseT Ha 13,9-23,3 %, a mikpogobpus Ha 3,6—
11,2 %, mopiBHSHO 3 BapiaHTamu 0e3 ix BHUKOpHCTaHHS. HaiiBuii 3HaYCHHS
ypOXKaHOCTI MOOIYHOT MPOAYKIIT KYKYpY/I3H 3 IepepaxyHkoM Ha 14 % BojoricTh Ta
PO3PaxXyHKOBUN BHXiJ] MAJIMBHUX TEJET B JOCTIAI | OTpUMaHO MpU BUKOPUCTAHHI
MminepanbHuX 100puB NooP70K70 y moeqHaHHI 13 TO3aKOPEHEBUM MTiKUBICHHM [Kap
biro Pytc (0,5 n/ra) + Ikap ®@octo (0,5 n/ra) + Ikap 3into (0,5 n/ra) — 12,90 1 6,66

T/TA.
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Cnocrepiraquch CyTTEBI KOJMBaHHA YPOKaWHOCTI MOOIYHOI MPOAYKIIIi
KYKYpYJ3H1 Ta BUXOJIY NAJIMBHUX IEJET 3aJ€KHO BiJl CTPOKY MPOBEIECHHS JECUKallli
MOCIBIB Ta HE BIIMIYEHO JOCTOBIPHOI PI3HULI MIX JE€CHKaHTaMH. MakcuMaabHUN
BUXIJlT MOOIYHOT MPOJYKINT Ta TMAJUBHUX MEJET OTPUMAHO 3a TPEThOrO CTPOKY
3aCTOCYBaHHS JeCUKaHTIB (3a Bosiorocti 3epHa 20 %) — 8,03-8,73 14,73-5,15 1/ra.

3a naHuMU J1a0OPaTOPHUX aHaIlI31B EKCIIEPUMEHTAIbHUX 3pa3KiB BCTAHOBIIEHO,
IO TaJWBHI XapakTEePUCTUKH TAIMBHUX TeEJIeT 3 KYyKypyI3H BiIMOBIIAIOTH
HOPMAaTHBHHUM 3HAUYEHHSM 1 JIOMYCKAIOTHCS 10 BUKOPUCTAHHSI, SIK TBEPJOTO IMaanBa.
Hemo kpamii (i3uKo-MeXaHI4H1 1 €HEepreTUuyHl MOKa3HUKH MaroTh CTPUKHI KayaHa
KYKYPY/A3H, TIOPIBHSHO 3 IIJIOK0 POCIUHOKO (0€3 3epHa).

MakcumalibH1 MOKa3HUKK YMOBHO YHCTOTO MPHUOYTKY, PIBHS PEHTAOEIbHOCTI
Ta KoedillieHTa eHePreTUIHOT €(DEKTUBHOCTI ITPU BUPOIIYBAHHI KYKYpPYA3U Ha 3€PHO
Ta MPU BUPOOHUIITBI MAJUBHUX MEJET 3 MOOIYHOT MPOAYKINT KyKypyA3u B Aociial 1
OTPUMAHO Ha BapiaHTI 3 BHECEHHSAM MiHepanbHUX a00puB NgoP70K7o 10 ciBOM
KYKypyI3d 1 HACTYyIHOMY BHUKOPUCTaHHI IJisi TI03aKOPEHEBOTO IIIKUBIICHHS
MmikpoaoopuB Ikap biro Pyrc + Ikap ®octo + Ikap 3into — 43592,7 i 30647,4 rpH/Ta,
106,11328,9 % Ta 3,32 16,62. B nocmini 2 HaliBUII 3HAYCHHS IIUX MTOKA3HUKIB OyIn
3a TPEThOT'O CTPOKY MPOBEACHHS Jnecukarllii (mpu Bosorocti 3epHa 20%) — 39492,2—
39662,4 123450,6-23891,6 rpu/ra, 99,5-105,0 1 325,6-341,7 % ta 3,36-3,38 16,11—
6,22.

Knrowuosi cnoea: xykypyosa, 3epHo, nobiuHa npooykyis, mMiHepaivbHi 00opusa,
MIKpoO0obpusa, Oecukawmu, NO3aKOpeHese NIONCUBIEHHs, NATUGHI  nelemu,

ypooicatiHicms, egheKkmueHicms



ANNOTATION
Zasukha A. A. Substantiation of technology elements for the cultivation of
corn for grain and production of fuel pellets. Qualification scientific work in the

form of a manuscript.

Dissertation for the degree of Doctor of Philosophy in the specialty 201 —
Agronomy (20 Agricultural Sciences and Food) — Bila Tserkva National Agrarian
University, Bila Tserkva, 2025.

The dissertation presents a theoretical generalisation and a practical solution to
the scientific problem of the growth, development, and patterns of yield and quality
formation in both primary and secondary corn products, as well as the economic and
energy efficiency of cultivation technology elements under the conditions of the Right-
Bank Forest-Steppe of Ukraine. The relevance of the research topic, its connection
with scientific programmes, plans, and priorities is substantiated, and the aim and
objectives are outlined. These were achieved by determining the peculiarities of corn
productivity formation depending on the application of macro- and microfertilizer and
desiccants, as well as assessing the feasibility of producing fuel pellets from corn by-
products.

The study refined elements of the technology for cultivating corn as both a grain
and an energy crop. Further developments were made regarding the specificities of
corn plant growth and development, as well as the formation of yield and quality in
primary and secondary products under varying applications of macro- and
microfertilizer and desiccants.

The practical significance of the findings lies in the development of scientific
and practical recommendations aimed at increasing corn grain yield and optimising
the utilisation of by-products for fuel pellet production.

It was established that a linear increase in corn plant height continues until the
BBCH 85 growth stage, with the highest plant and ear attachment heights recorded in

the variant with the application of mineral fertilisers NgoP70K7o (a.i. per ha) combined
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with foliar application of the microfertilizer Ikar Bigo Roots (0.5 I/ha), Ikar Fosto (0.5
I/ha), and Ikar Zinto (0.5 I/ha), reaching 225.9 cm and 91.3 cm, respectively.

The best parameters for the leaf surface area of corn crops were recorded at the
BBCH 65 growth stage with the application of mineral fertilisers NgoP70K70 and foliar
spraying of Ikar Bigo Roots (0.5 I/ha) + Ikar Fosto (0.5 I/ha) + Ikar Zinto (0.5 I/ha),
reaching 50.3 thousand m#ha. The use of mineral fertilisers increased the leaf area of
corn by 4.3-15.8%, the photosynthetic potential of crops by 4.2-12.6%, and the net
photosynthetic productivity by 3.0-14.3%, while microfertilizer contributed increases
of 1.3-4.3%, 1.1-3.8%, and 1.1-6.9%, respectively, compared to the control.

It was established that the application of mineral fertilisers reduced the dry
matter content in corn plants and individual organs. However, microfertilizer had no
significant effect on the dry matter content of corn plants or its structural components
(stems, leaves, cob wrappers and cores, and grain). The dry matter content ranged from
62.0% to 64.0% in grain, 35.9% to 38.0% in leaves, 32.1% to 35.4% in cob wrappers
and cores, and 25.0% to 28.0% in stems.

The study confirmed that, within the overall plant structure, the stem accounted
for 40.4%, grain for 36.5%, leaves for 14.6%, cob wrappers and stalk for 4.8%, and
the panicle for 3.7%. The most favourable conditions for grain formation were
observed in the variant with the application of NgoP70K7o before sowing, followed by
foliar feeding with Ikar Bigo Roots (0.5 I/ha) + Ikar Fosto (0.5 I/ha) + Ikar Zinto (0.5
I/ha), which resulted in the highest values for cob length (17.7 cm), cob diameter (4.6
cm), number of kernels per cob (489.3), grain weight per cob (141.2 g), weight of
1,000 kernels (287.2 g), total plant weight (512.2 g), cob with grain (169.1 g), stem
(231.5 g), leaves (89.5 g), and panicle (22.1 g).

The highest grain and by-product yields of corn were obtained in the variant
with the application of mineral fertilisers NgoP70K7o in combination with foliar
spraying of Ikar Bigo Roots (0.5 I/ha) + Ikar Fosto (0.5 I/ha) + Ikar Zinto (0.5 I/ha),
reaching 9.41 t/ha and 13.72 t/ha, respectively. The use of mineral fertilisers increased

grain yield by 11.3-18.8% and by-product yield by 15.2—-22.1%, while microfertilizer
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contributed increases of 3.5-6.5% and 5.8-9.8%, respectively, compared to the control
variants.

No significant differences were found between the various desiccants in terms
of moisture content and yield of grain and by-products; however, the timing of
desiccation had a more pronounced effect. When desiccants were applied at the first
stage (40% grain moisture content), grain and by-product moisture content decreased
by 8.9-9.0% and 12.1-12.3%, respectively. At the second stage (30% grain moisture
content), reductions of 6.9% and 5.7-5.9% were observed, while at the third stage
(20% grain moisture content), the decreases were 3.1-3.3% and 1.7-1.9% compared
to the control.

The highest corn grain yield (8.69-8.80 t/ha) was recorded at the third stage of
desiccant application, while the highest by-product yield (17.41-18.47 t/ha) was
obtained at the first stage. Grain yield was primarily influenced by the timing of
desiccation (60.5%) and the type of desiccant used (22.4 %), whereas by-product yield
was affected by desiccation timing (62.3 %) and desiccants (20.3 %).

It was observed that the application of macro- and microfertilizer influenced the
chemical composition of the grain, leading to a reduction in starch and fat content by
0.19-1.28 % and 0.0-0.46 %, respectively, alongside an increase in protein content by
0.19-0.59 % compared to the control variant. Additionally, an increase in the ash
content of corn plants (excluding grain) by 0.22-0.32 %, hydrogen by 0.12-0.27 %,
nitrogen by 0.09-0.16 %, and sulphur by 0.01 % was recorded, while carbon content
decreased by 0.19-0.46 % and oxygen by 0.04-0.06 % in the variants with mineral
fertilisers. No significant differences in the content of specific chemical elements were
observed depending on the fertiliser dosage.

Calculations have confirmed that the application of mineral fertilisers can
increase fuel pellet yield by 13.9-23.3 %, while microfertilizer contribute to an
increase of 3.6-11.2 % compared to the variants without their use. The highest yields
of corn by-products, recalculated at 14% moisture content, and the corresponding
calculated pellet yield in Experiment 1 were obtained with the application of mineral

fertilisers NgoP70K70 in combination with foliar spraying of Ikar Bigo Roots (0.5 1/ha)
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+ lkar Fosto (0.5 I/ha) + lIkar Zinto (0.5 I/ha), reaching 12.90 t/ha and 6.66 t/ha,

respectively.

Significant fluctuations in the yield of corn by-products and fuel pellets were
observed depending on the timing of crop desiccation, while no substantial differences
were found between the desiccants used. The highest yields of by-products and pellets
were recorded at the third stage of desiccant application (at 20 % grain moisture),
amounting to 8.03-8.73 t/ha and 4.73-5.15 t/ha, respectively.

Laboratory analyses of experimental samples confirmed that the fuel
characteristics of corn pellets meet standard values and are suitable for use as solid
fuel. Corn cob cores demonstrated slightly superior physical, mechanical, and energy
properties compared to the whole plant (excluding grain).

The highest indicators of conditional net profit, profitability level, and energy
efficiency coefficient in corn cultivation for grain and pellet production from corn by-
products in Experiment 1 were obtained in the variant with the application of mineral
fertilisers NgoP70K7o before sowing, followed by foliar application of microfertilizer
Ikar Bigo Roots + Ikar Fosto + Ikar Zinto, achieving values of 43,592.7 and 30,647.4
UAH/ha, 106.1% and 328.9%, and efficiency coefficients of 3.32 and 6.62,
respectively. In Experiment 2, the highest values for these indicators were recorded at
the third stage of desiccation (at 20% grain moisture), reaching 39,492.2—-39,662.4 and
23,450.6-23,891.6 UAH/ha, 99.5-105.0% and 325.6-341.7%, with energy efficiency
coefficients of 3.36-3.38 and 6.11-6.22.

Keywords: corn, grain, by-products, mineral fertilisers, micronutrient

fertilisers, desiccants, foliar application, fuel pellets, yield, efficiency
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Ykpainu:
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3. 3acyxa A.A. BmiuB JgecukaHTiB Ha BOJIOTICTh, YPOKAMHICTH 3€pHa Ta
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4. 3acyxa A.A., Baxuiit C.II. Ocob6mmBocTi ¢dopMyBaHHS YpPOKAUHOCTI,
SKICHUX TIOKa3HUKIB 3epHa 1 MOOIYHOT MPOAYKIIT KYKYPY/I3U Ta PO3PAXyHKOBUM BHXi]l
NaJUBHUX TIEJET 3ajJeKHO B EJIEeMEHTIB TEXHOJOT1l BUPOINYBaHHS. AepapHi
innosayii. 2024. Ne 26. C. 41-52. DOI https://doi.org/10.32848/agrar.innov.2024.26.6
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Marepianu HayKoBUX KOHQepeHIliil, AKi 3acBiIUyI0Th anpodanio MmatepiaJiB
AMCepTAIlii:

5. 3acyxa A.A. ®opMyBaHHS TUIOIII INCTKOBOI TOBEPXHI POCTUH KYKYpPY/A3H 32
PI3HHX 103 MiHEpaJbHUX M00pWB. Marepianu MIKHAPOAHOI HAYKOBO-TIPAKTUYHOL
KoH(pepeHTIii «IlHHOBayitiHi ~ mexHoN02II 8 azpoHomii, 3emneycmpoi,
elekmpoenepeemuyl, JaicCOBOMy ma CcA0080-NAPKOGOMY 2ocnodapcmei», M. bina
Iepxsa, 21 xoBtHs 2021 p., BHAY, C. 8-9.

6. 3acyxa A.A., Kozak JIL.A., Kawan JL.M. BuxopuctanHs mno0i4HO1


https://doi.org/10.32848/agrar.innov.2023.22.8
https://doi.org/10.32782/2226-0099.2024.137.6
https://doi.org/10.32782/2226-0099.2024.137.6
https://doi.org/10.32782/naturaljournal.9.2024.24
https://doi.org/10.32848/agrar.innov.2024.26.6
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OpOAYKUIi KYKypyA3u JUisi BUPOOHUITBAa MaJMBHUX OpukeriB. Marepianu
MixxHapoaHOT HayKOBO—TIPaKTUUHO1 KOH(pepeHii «Cenexyia acpokyibmyp 8 ymosax
3MIH Kaimamy: Hanpavu ma npiopumemu», M. Opeca, 30 Bepecus 2022, IKOCI'
HAAH, C. 192-195. (asmopcmeo 45 %, ompumano excnepumeHmanvhi Oawi,
npo8eoeHo ananiz pe3yabmamis, HAanUCaHHs mes3)

7. 3acyxa A.A., Baxniit C.I1., Ko3ak JI. A. BruiuB perynaropiB pocty Ta
MIKpOJ00OPHB Ha MIIONLY JIUCTKOBOI MOBEPXHI POCIUH KYKYPYA3U. 30IpHUK MaTepiasiB
I[I MixHapoaHOi HayKOBO-NpakTU4YHOI KoHbepeHlii «Cenexyisi azpoxyibmyp 6
yMo8ax 3MiH Kiimamy. Hanpamu ma npiopumemu», M. Opeca, 24 6epe3ns 2023 p.,
IKOCT' HAAH, C. 246-248. (asmopcmeo 50 %, ompumano excnepumenmaivHi Oaui,
npo8e0eHO anani3 pe3yibmamis, HAanUCAHHs me3)

8. 3acyxa A.A., Kozak JI. A. I[licaspkHUBHI 3aMIIKH KYKYPYI3H SIK
mxepeno eneprii. Matepianu XI MikHapogHOi HayKOBO-NIPaKTUYHOT KOH(pepeHIii
MOJIOJIUX BUYCHUX 1 criemiamicTiB «Cenekyis, ceHemuka ma mexHoio2ii upouyy8anHs
CLIbCbKO20CNOOapchKux Kyiomyp», ¢. Llentpansue, 21 kBitas 2023 p., MIIT HAAH,
C. 50. (asmopcmeo 60 %, ompumaHo excnepumenmanvHi 0aHi, NPOBEOEHO AHANI3
pe3yibmamie, HanucanHs mes)

Q. 3acyxa A.A., Baxniit C.II., Kozak JI. A. Jlunamika npoxomxenns ¢a3
pPOCTY 1 PpO3BUTKY POCIHMH TiOpuaamMu KyKypya3d IIiJI BIUIMBOM Makpo- i
MIKPOKPOJOOPHUB Ta PEryJATOPIB POCTY POCIMH. Martepiaiu Mi>KHapOAHOT HAyKOBOT
koHpepenmii 3  Harogm  100-piyus  Big  AOHA  HAPOMHKCHHSA  JIOKTOpa
CUIBCHKOTOCIIOAPCHKUX  HaykK, mpodecopa, akamemika HAAH Banentuna
CepriitoBuua L{ukoBa «3eprosa eanyzv — npodiemu ma nepcnekmusy mexHoa02iuHo20
3abesneuenns», M. Jlainpo, 12—13 xostHs 2023 p., Y I3I' HAAH, C. 121-122.
(asmopcmeo 40 %, ompumano excnepumeHmanvHi OaHi, NPOBEOEHO AHAI3
pe3yibmamie, HanucaHHs mes)

10. 3acyxa A.A., Kozak JI.A. HakonmueHHs cyxoi pe4OBHHHU POCIMHAMU
KYKYpyA3d MiJ BIUIMBOM YAOOpPEHHS Ta PEryisaTopiB POCTy pociuH. Marepianu
MDKHApOJAHOT HAyKOBO-TIPAaKTUYHO1 KOHbepeHUli «/HHoGayitini mexHono2ii 8

azpoHoMii, 3emaeycmpoi, eneKkmpoenepzemuyi, JaicO80MY mMa cad080-NAPKOBOM)



12

eocnooapcmei», M. bima Ilepksa, 26 >xoBtHsa 2023 poky, BHAY, C.44-46.
(aemopcmeo  60%, ompumano eKCnepuMeHmanbHi OaHi, HNPOBEOeHO AaAHAali3
pe3yibmamie, HanucanHs mes)

11. Baxuii C.II., 3acyxa A.A., IlaBmiuenko K.B., Himenko C.C.
@dopMyBaHHSI BUCOTH POCIUH 1 NPUKPIIUIEHHS KayaHa y POCIMH KYKYpPYI3H Mij
BITUBOM Makpo- 1 Mikpoao6pus. 30ipHuk marepianiB VIII MixuapoaHoi HaykoBO-
NPAKTUYHOI 1HTepHET-KOH(pepeH1li «XiMisl, O10TEXHOJIOTsA, €KOJOT1sl Ta OCBITa», M.
[lonraBa, 15-16 tpaBus 2024 poky, IIHAY, C. 195-197. (asmopcmeo 30%,
OMPUMAHO eKCNepUMEeHMAbHI OaHi, NpPo6edeHO AHANI3 pe3yabmamie, HANUCAHHSL
mes)

12. 3acyxa A. A., Kauan JI. M., Himenko C. C. ExoHomiyHa oOIliHKa
BUPOOHUIITBA TMEJET 3 TOOIYHOT MPOAYKIli KYKYpYyI3H 3a PI3HUX BapiaHTIB JeCUKaIlil
nociBiB. Marepianun VI MixxHaponHoi HayKOBO-TIpakTUYHO1 KOoH(pepeHii «Ceimosi
POCIUHHI pecypcu. cman ma nepcnekmusu pozsumky», M. Kuis, 8 xoBtHsa 2024 p.,
YKpalHChKUIl 1HCTUTYT eKcrepTusu copTiB pociuH, C. 91-93. (asmopcmeo
40 %, ompumano excnepumMeHmMalbHi OAHI, NPOBEOEHO AHANI3 pe3yIbmamis,
HAnUCaxHs mes)

13. 3acyxa A.A., Baxniit C.I1., Kozak JI. A., I'opoxenpkuii O.C. fAxkicHi
MOKa3HUKH Ta €HEPreTUYHa IIHHICTh TOO19HOT TpoayKIIii KyKypya3u. Matepianu XIII
BceeykpaiHcbkoi HayKOBO-TIPAKTUYHOT KOH(EPEHINT MOJOAUX BUYCHUX «AKMYAlbHi
npobdemMu  acponpomMuciosozo 8Uupooruymea Ykpainu: cmpameeii cmitikocmi
CLIbCLKO2OCNOOAPCHKO20 CEKMOpY Nid Yac GiliHU ma y NiCIA80€HHUL nepiod», JIbBIB-
Oo6pommne, 19 mucronaga 2024 p., ICTKP HAAH,C.33-35. (asmopcmeo 30 %,
OMPUMAHO EeKCNepUMEHMANbHI OaHi, NPO8e0eHO AHANI3 pe3yabmamie, HANUCAHHSL

mes)
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BCTYII

Kykypyn3a (Zea mays L.) Bupomyerbest y cBiTi maibke Ha 100 muH. ra 3
BaJIOBUM BUPOOHUITBOM Ounbiie 1000 MiH. T. 3rilHO MPOTHO31B, B HAMOIMKY1 pOKU
CBITOBHI PUHOK TMepepoOKU KYKYypy13u 3epHa 3pocte Ha 25 % 1 g0 2026 p. nocsarue
piBast 1,19 mapa. 1 [146]. Jo 2028 p. O4iKyeThCsl 3pOCTaHHS CEPEIHBOI CBITOBOI
BpPOKaMHOCT1 KyKypya3u Ha 14 % Bix noka3zuukiB 20162018 pp., a 10 2050 p. nonut
Ha KyKypYA3y HOJIBOITECS B KpaiHaX, IO PO3BHUBAIOTHCS 1 BOHA CTaHE KYJBTYpPOIO 3
HaiBHIIOI ypoxaitHicTio B cBiti [190, 253]. Vkpaina y 2024 p. 3a mociBHUMH
wiomamu (3,938 muH. ra) Ta BajoBUMHU 300pamu 3epHa (27,2 MIIH. T) KYKypyA3u
3aiimaiia choMe Mictie y cBiti [140].

B  Vkpaini kykypyaza BXOIUTh JO TPIMKK HAWUOUIBII MOMIMPEHUX
CUTBCHKOTOCITOIAPCHKUX KYJIBTYP TIC/IS MIICHHMIII i COHSIITHUKY Ta 3 KOXKHUM POKOM ii
MOCIBHI TUIONII 30UIBIIYETHCA. AJie PO3MIMICHHS KyKYpyJI3d 3a MPUPOITHO-
€KOHOMIYHMMH 30HaMU YKpaiHM HE TMOBHOIO MIpol 3abesneuye epeKTUBHE
BUKOPUCTAHHS OIOKIIMATUYHOTO 1 €KOHOMIYHOTO IOTEHINaNy JJIsi HapOIIyBaHHS
BUpoOHUIITBa 3¢pHA. [1{o, BIAMOBIAHO, 3YMOBIIOE HEOOXITHICTH IOJATIBIIOTO
BIOCKOHAJICHHS PO3MIILIEHHS Ii€] KYJIbTYPH B OKpeMHUX perionax kpainu [211]. B Toii
e Jac, KyKypy/i3a Bce OLIbIIe BAKOPUCTOBYETHCS B SIKOCT1 BITHOBIIFOBAHOT CHPOBUHU
JUIS. BUPOOHHIITBA PI3HMX BHJIIB OlOTANKMB 1 € JOCHTh BAXKJIMBOI EHEPIEeTUIHOIO
KyabTypoto. [lo61uHa MpoayKIlis KyKypyI3u MOXe OyTH BUKOPUCTAHA, SIK CHPOBHHA
JUTsT BUPOOHUIITBA TBEPAOTO OiomanuBa, 010€TaHOIy IPYroro MOKOJIHHS Ta 6iorazy
[71, 90, 124, 148, 157, 214].

AKTyajJIbHicTb TemMH. BupolnyBaHHS KyKypyI3d Ha 3€pHO BiAIrpae
CTaOLTI3yI09y pOJb y 3¢pHOBUPOOHUITBI YKpaiHH, 1 B HECHPHUSATIUBI IS 1HIIUX
3epHOBHX KYJBTYp POKH, il BpOXalHICTH € mopiBHSIHO cTaditpHOMO [36, 89].
TexHomoris BUPONTYBaHHS KYKYPYI3U IMMOBHHHA BPaXOBYBAaTH I'PYHTOBO-KIIMAaTHYHI
0COOJIMBOCTI PETIOHY, 1110 JA03BOJISIE HAMOUIBIII TOBHO BUKOPUCTOBYBATH CIPUSATIIUBI

Ta MocinabaoBaTH ablOTUYHI CTPECOBI (PAKTOPU HABKOIMIIHBOTO cepenoBuina. Jlo
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BOXJIMBUX TIEpeBar KYKYPYA3U BITHOCHUTBCS TaKOXX MOKJIHUBICTH 1 TPHUBAJIOTO
30UpaHHs Ta BiZICYTHICTh BIJISITAHHS, HABITh 33 BACOKUX HOPM BHECEHUX 100puB [88].

JIJist TOCSATHEHHST BUCOKUX BPOYXKaiB 3€pHA KYKYPYA3W BKIMBE 3HAYCHHS Ma€
MOIIYK Ta BIOPOBA/DKEHHS Cy4YacHUX €(QEKTUBHMX €JEMEHTIB TEeXHOJIOT1i
BUpoIyBaHHsA. [lomanpiie MiABUIICHHS TMPOAYKTHBHOCTI MOXIJIHMBE 3a PaxXyHOK
KOMIUJIEKCY YMOB, JO SKHUX HaJEXKUTh BUKOPUCTaHHS TIOpUAIB KYKypyA3H,
3aCTOCYBaHHS MakKpo- Ta MIKpoA0OpHB Ta Aecukailis mocisis [50].

[TepepoOka BiAX0/iB BUPOOHUIITBA, K (YHKI[IOHAJIbHA O3HAKA ITIABUIIECHHS
edexTuBHOCTI BUpoOHMITBA B €C mociiae 0cobyimBe Miclie 3a o0csiraMmu AisUTbHOCTI 1
COIIIAJIbHO-CKOHOMIYHOMY 3HAUEHHIO B CHCTEMi CKOHOMIYHOTO PO3BUTKY. TaKuMm
YUHOM, BIAXOJM BHUPOOHHUIITBA HAOYBAIOTh CTaTyCy IMOOIYHOT TPOAYKIT 3
MOJKJIUBICTIO TIOJAJIBIIIOTO BHKOPHCTAHHS, a 1IX BTpaTa CIPHUSE 3HIKCHHIO
e(eKTUBHOCTI BUPOOHHUIITBA HA MIAMPUEMCTBI UM ramysi 3aranom [141]. Tlorenuian
no01YHOT MPOAYKIIIT KYKYPYI31 Ha 3€pHO B YKpaiHi 3arajoM CTaHOBUTH 4,18 MIIH. T
Ha pik abo 40 % Bix TeopeTuuHoOro mMoteHiiany BupoOHunTBa [19]. Ile Bkasye Ha
BEJIMKE 3HaYEHHS BIJIXO/IIB 1 3QJIMIIKIB 1aHO1 KYJIbTYPH, SIK aIbT€PHATUBHOTO MATHBA.
IIpoTe, 3acTocyBaHHS MOOIYHOT MPOAYKITIT KYKYPY/I3H K TBEPAOTO IMaJIMBa HE HAOYII0
IIMPOKOTO TOIIMPEHHS] HAa CHOTOMHINIHIA JeHb, ajpke il 30uMpaHHS IIOB’s3aHE 3
NEBHUMHU TPYAHOIIAMU TEXHOJOTIYHOTO TMPOIECY Ta HEMOMYJSPHICTIO arpapHuX
BuaiB Oiomacu sk manuBa [20]. B ocHOBHOMY, MOOIYHA OPOAYKIS KyKYypyA3d
3aIMIIAETHCS HA TIONI 1 3apoONII€ThCsl Yy TPYHT. TakoXk, 1HKOMH ISl TPOAYKITis
CHATIOETHCS HA TIOJISIX, IO CHPUYUHSE HETAaTUBHI HACTIAKUA I HaBKOJUITHBOTO
cepenosuma [289].

Y  nmocmimkenusx psagy BueHux [.Tocnomapenka, B. Ilamamapuyka,
A.Tamzano, I'. Kanernika, B. Kwupnuenka, I'. T'emeryxm, M. I'paGoBcrkoro,
I'. Tomyba, M. Poika, b. /[3to06emnpkoro, B. Uepuens, B. Kypumo, O. Illnmnuaxka,
b. ®enopuenka, A. J[loponina, IO. Ilamenka, M. baxmara, O. Kiumuyka,
C. Kyxapus, B. Kamincskoro, B. Moiicienko, O. Pubanku, K. [TaBriyenka Ta iHIIMX
MPOBEJCHO aHa3 TEXHOJOT1M BUPOIIYBaHHS KYKYpyA3u Ha 3€pHO Ta MOKJIUBOCTI

BUKOPHUCTaHHS MOOIYHOI MPOAYKIIi SIK ajJbTEPHATUBHOTO MaJIMBa, aje BIJICYTHIH



18

KOMIUJIEKCHUM MIJIX1 A0 BIUIMBY €JIE€MEHTIB TEXHOJIOT1T Ha ()OPMYBAHHS KUIbKICHUX 1
SKICHUX MMOKAa3HUKIB OCHOBHOI 1 MOO1YHOT MPOAYKIIII.

ToMy, HOCHIIKEHHSI 3 BUBYEHHS BIUIUBY MaKpO- 1 MIKpOJOOPHB Ta JIE€CUKAHTIB
Ha MPOAYKTUBHICTH OCHOBHOI 1 MOOIYHOI MHPOAYKUII KYKYpPYI3H 1 MO>KJIMBICTDH
BUPOOHHUIITBA IMAJTMBHKUX TIEJET € aKTyaJbHUMH Ta MEPCIICKTUBHUMH 3aBIaHHIMHU JIJIS
arpapHOTO Ta €HEPreTUYHOr0 CEKTOpYy YKpaiHM Ta MarTh HAYKOBE i MPAKTUYHE
3HAYCHHS.

3B’s130K POOOTH 3 HAYKOBHMH MPOrpaMaMu, MJIaHAMHU, TEMaMH, TPAHTAMU.
JlocnimpKeHHs 3a TEMOIO JucepTaliiiHol poOoTH BuKOHaH1 BripoaoBxk 2022-2024 pp. 1
€ CKJIQJ0BOK0 YAaCTMHOIO HAYKOBHX JOCHIIKEHb IHIIIATUBHUX HAYKOBUX TEMAaTHK
BbionepkiBChKOTO  HAIIOHAIBHOTO arpapHOro  yHIBEpCUTETY «Arpo0iojorivyHe
OOIpYHTYBaHHS  TEXHOJOTIH  BHUPOUIYBaHHS  CUIBCBKOTOCIONAPCHKUX  Ta
Ol0CHEepPreTUYHUX KYJIbTYP B YMOBaX 3MiH KIiMaTy» (HOMep JepaBHOI peecTparlii
0121U113588) Ta «ArpoTexHidYHe Ta €KOJIOTiYHE OOIPYHTYBaHHS €JIEMEHTIB
TEXHOJIOT1i BUPOITYBaHHS 3€PHOBHUX 1 36pHO0000BHX KyIbTYyp B JlicocTeny Ykpainm»
(HOMep neprxkaBHOI peectpartii 0122U202065).

Meta i 3aBaaHHsi AOCJHiIKeHb. MeTOI JOCHIKEHb OYyJI0 BCTaHOBJICHHS
ocobauBocTel popMyBaHHS MPOAYKTUBHOCTI KYKYPY/I3H Ta PO3PAXYHKOBOTO BHXOY
NaJUBHUX TIEJET 3 MOOIYHOT MPOMYKINI 3aJIEKHO BiJl 3aCTOCYBaHHS MakKpo- i
MIKpOJI0OpHB Ta JIeCUKaHTIB B yMoBax [IpaBobepexnoro Jlicoctemy Ykpainu.

JIiist mocsiTHEHHST METH OYJIM MOCTaBIIeH1 HACTYITHI 3aB/IaHHS :

- JIOCHIIUTH OCOOJIMBOCTI OIOMETPUYHHMX MOKA3HUKIB POCIHUH Ta 3aJEKHOCTI
(dbopMyBaHHS aCUMIIAIIIHOI MOBEPXHI POCITUH 1 (POTOCUHTETUYHOT MPOAYKTUBHOCTI
KYKYPY/I3¥ P BUKOPUCTAHHI MaKpO- 1 MIKpOJOOPUB,;

- BUSIBUTH BIUTMB MAaKpO- 1 MIKpPOJOOPHB Ha HAKOMMMYEHHS CyXOi PEYOBHUHU B
OKPEMHX OpraHax POCIWH KyKYpY/3H Ta Ha TTOKA3HUKHU CTPYKTYPH BPOKArO0 OCHOBHO1
1 TOOIYHOT MPOTYKITIT;

- BCTAaHOBUTU PIBEHb MPOAYKTUBHOCTI OCHOBHOI 1 MNOOIYHOI MPOIYKIIii
KYKYpPYA3H4 3aJ1€KHO B1J] 3a0€3[1€UCHOCTI €IEMEHTAMU KUBJICHHS,

- 3’siCyBaTU BIUIMB JI€CUKAHTIB HA BOJIOTICTh 1 YPOXKAMHICTH OCHOBHOI 1
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Mo014YHOT IPOAYKIIT KYKYpyA3H;

- MPOAHAJI3YBAaTH 3MIHY SIKICHUX MOKA3HUKIB 3€pHA 1 POCIUH KYKYPYI3H IIiJ
BIJTUBOM MakKpo- 1 MIKpoJ10OpuB;

- HAyKOBO OOIPYHTYBATH BIUIMB AOCIIIKYBaHUX (DaKTOPiB HA PO3PAXYHKOBUI
BUX1J TNaJIUBHUX IMEJET 3 MOOIYHOI MPOAYKLII KYyKypyA3W Ta MOXJIHMBOCTI iX
BUKOPHCTaHHS SIK TBEPOTO MaJNBa;

- TIPOBECTH €KOHOMIYHY Ta €HEPreTHUYHY OIIHKY €()eKTUBHOCTI 3aCTOCYBaHHS
MakKpo- 1 MIKpOJIOOpHB Ta JECUKAHTIB MPU BUPOLIYBaHHI KYKYPY/I3H SIK 3€pHOBOI Ta
€HePreTHYHOI KYJIbTYPH.

006’ckm 0ocnidxcenna — NMPOLECH POCTY Ta PO3BUTKY POCIUH, (POPMYyBaHHS
BPOKAMHOCTI Ta SIKOCT1 OCHOBHOI (3€pHA) 1 MOOIYHOT MPOIYKIIIT KYKYPY/3H 3aJI€KHO
BiJl 3aCTOCYBaHHsSI Makpo- 1 MikponoOopuB B ymoBax I[IpaBoGepexxnoro Jlicoctemy
VYkpaiHu.

Ilpeomem oocnidrcennsa — KyKypynasza, Makpo- Ta MIKpooOpuBa, JECUKAHTH,
YPOXKaWHICTh 1 SIKICHI MOKAa3HUKK OCHOBHOI 1 MOOIYHOI MPOAYKIlli, pO3paxyHKOBUM
BUX1J TMAaJUBHUX TMeJIeT, I1HACKC YpOXKallHOCTi, E€KOHOMIYHA Ta EHepreTuYHa
e()EeKTUBHICTb.

Memoou oocnidyicenna. Y Tpolieci BUKOHAHHS JUCEpTaIiiiHOT pPoOOTH
BUKOPHUCTOBYBAJIM 3araJlbHOHAYKOBI 1 CHeIiadbHl METOIH JTOCIKEHB  TIIOTe3a IS
BUOOPY HAIpPsIMY JOCHIKEHBb;, €KCIIEPUMEHT — JOCIIDKEHHS 00’ €KTY Ta IPOIIECiB;
aHaiorii — IMpW TPOBEJEHHI MOPIBHAHHSI MDK BapiaHTaMU; MOJHOBUN — BUBYCHHS
BIUIUBY IIOTOJIHMX YMOB Ta €JIEMEHTIB TEXHOJOTii Ha 00 €KT JOCIiIKCHB;
BUMIPIOBAIBHUM — IS BU3HAUEHHS 010METPUYHUX MMOKAa3HUKIB POCIMH Ta BOJOTOCTI
3epHa; JabopaTopHuil — 3MIACHEHHS O010XIMIYHMX aHATI3IB SKOCTI 3€pHA Ta POCIUH;
pPO3paxyHKOBOTO — JUJIi  BU3HA4YeHHS  IUIOMI  aCHUMUIALIAHOI  MOBEpXHI,

(1)OTOCI/IHTGTI/I‘-IHI/IX HOKa3HI/IKiB, BUXOOY IMaJINBHHUX IICICT, HOpiBH?IJ'IBHO'

PO3PaxyHKOBOIO — BH3HAYCHHS CKOHOMIYHOI Ta EHEpPreTHYHOI e(EKTUBHOCTI
€JIEMEHTIB TEXHOJIOT1l; METOJM MaTeMaTUYHOI CTaTUCTUKH — JUCTIEPCIHHUMH,
perpeciiHuii Ta KOpeNmsliMHUNA — JJIs BHU3HAYEHHS BIPOTIIHOCTI PI3HULL MIK

JOCIIIKYBAaHUMU (pakTopamu.
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HaykoBa HOBM3HA O/iepKaHUX PE3YNIbTATIB MOJSATa€ y BCTAHOBJICHHI BIUIUBY
MaKpo- 1 MIKpOAOOpUB Ta JCCUKAHTIB Ha MPOLECH POCTY, PO3BUTKY POCIHUH Ta
(opMyBaHHS ypOKalHOCTI 1 SIKOCTI OCHOBHOT 1 MOOIYHOT MPOAYKIIl KYKYpyA3u Ta
pPO3paxXyHKOBUM BHUXIJ NaJMBHUX IMeJeT 3 NOO0IYHOI MPOAYKLii B yMOBax
[IpaBoGepexHoro Jlicocteny Ykpainu.

Bnepwe B ymoBax IlpaBoOepexxnoro Jlicoctenmy VYkpaiHM HayKOBO
OOIPYHTOBAaHO MOXJIMBICTh OTPUMaHHS MNAJIUBHUX MeJEeT 13 MOOIYHOI MPOIYKIiT
KyKypyI3u. BuzHaueHO MOXKITUBICTH OTPUMYBATH BUCOKY MPOYKTHBHICTH OCHOBHOT
1 MOOIYHOI MPOAYKIII KYKYpyA3W 3 BUCOKMMHU IOKa3HHUKaMHU SIKOCTI y PpI3HI 3a
NOTOJIHUMH YMOBAaMHM POKH 3aJIEKHO B BUKOPUCTAHHA Makpo- 1 MIKpOJ0OpHB.
JloBe1IeHO CyTT€BE 3MEHIIICHHS BOJIOIOCTI 3€pHA 1 POCIMH KYKYpPYA3U MiJ] BILTUBOM
JIECUKaHTIB. P03paxoBaHO KOpPENALIMHO-pErpeciiii 3alex)HOCTI MPOIYKTUBHOCTI
OCHOBHOI 1 TOO1YHOT MPOAYKIIIT KYKYPYI3H 3 010METpUYHUMH, (POTOCUHTETUYHUMHU Ta
CHepreTUYHUMHU TOKa3HUKaMu. OOIPYHTOBAaHO €KOHOMIYHY 1 €HEpPreTHYHY
€(EeKTUBHICTh BUPOLIYBAHHA KYKYPYA3U IUId OTPUMAaHHS 3€pHa Ta BUPOOHUIITBA
HaJIMBHUX TIEJIET.

Yoockonaneno eneMeHTH TEXHOJIOT1l BUPOIITYBaHHS KYKYPY/I3U K 3€pHOBOI 1
EHEepPreTUYHOl KYyJbTYPH 3a PaxyHOK 3acCTOCYBaHHS Makpo- 1 MiKpogoOpuB Ta
JIECUKAHTIB.

Habynu nooanvwioeo pozsumky THTaHHS OO0 OCOOJIMBOCTEH pocTy 1
PO3BUTKY POCIHH KYKYpyI3H, (OpPMYBaHHS BpPOXKAMHOCTI Ta SKOCTI OCHOBHOI 1
Mo01YHOT MPOAYKITIT KYKYPY/I3H 3aJI€KHO BT MAKPO- 1 MIKpPOJIOOPUB Ta JIECUKAHTIB.

IIpakTH4He 3HAYeHHS] OTPUMAHHUX Ppe3yJabTaTIB IMOJIATaE Yy po3poOI
HAyKOBO-TIPAKTHYHUX PEKOMEH/IaIlii BUPOOHUIITBY MO0 30UTBIICHHS YPOKAHHOCTI
3epHa KyKypYy/JI3U Ta BUKOPUCTAHHS MOOIYHOT MPOAYKLIi /i BUPOOHUIITBA MATUBHUX
nener. 3a pe3ynbTaTaMd NPOBEIACHUX JOCHIKEHb YAOCKOHAJIEHO TEXHOJIOTIIO
BUPOLIYBaHHS KYKypyA3u, ULI0 TMepeadayae BHECEHHS MiHEpaJbHUX JT0OpHUB
NooP70K70 (1. p. Ha 1 ra) nepen ciBOO10, MO3aKOPEHEBE MIKUBICHHS MIKpOAOOpUBAMU
Ixap biro Pytc (0,5 n/ra) y da3zi 3-4 nuctkiB (BBCH 13-14) + Ixkap @ocro (0,5 n/ra) y dasi
4-5 mactkiB (BBCH 15-16) + Ixap 3inTo (0,5 n/ra) y ¢aszi 7-8 ymctkis (BBCH 17-18), oo
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3a0e3nedye BpOXKaHHICTh OCHOBHOI 1 M0oO14HOI mpoaykuii Ha piBH1 9,41 13,72 1/ra 1
BUXIJl MaduBHUX mener 6,66 1/ra. IlpoBeneHHst necukallii MOCIBIB MpenapaTaMu
Pernon Cymnep (3 n/ra), Paynnan Makc (3 n/ra) 1 bacra (2 n/ra) 3a 20 % Boiorocti
3€pHa JI03BOJISIE OTPUMATH 111 TOKa3HUKHU B Mexkax 8,69-8,80 1 12,34-12,72 ta 4,73—
5,15 1/ra.

YaockoHanmeHi €JeMEHTH TEXHOJIOrli BHUPOIIYBaHHS KYKypya3u OyJo
BIIPOBA/I’KEHO Y BUPOOHUIITBO B rocniojiapctBax KuiBcbkoi o0nacti Ha mutonii 330 ra.

OCHOBHI TMOJOXEHHS AUCEPTaliiHOI pOOOTH BUKOPUCTAHO B OCBITHHOMY
nporieci bUTOIEepKiBChKOrO HAIIOHAIBLHOTO arpapHOTO YHIBEPCUTETY JUIS CTYJICHTIB
cnemianbHocTi 201 «ArpoHOMIsi» y HaBYAIBHUX JUCHMIUTIHAX «IHHOBaIlIHI
TEXHOJIOT1i B POCIIMHHULTBI» 1 «bloeHepreTuuHi KyabTypu».

Ocobuctuii BHecok 3100yBaya. [lucepTariiiina po0OoTa € caMOCTIHHUM
JOCJIJDKEHHSIM  3700yBada. ABTOpPOM, TijJi KEPIBHUIITBOM HAyKOBOT'O KEpIBHHUKA,
po3po0JIeHO TMporpaMy 1 BHU3HAYEHO METY, 3aBIaHHS JOCIHIIKEHb BIATMOBITHO 0
icHyrounx Metoiuk. IIpoBeneHo aHai3 1 y3arajJbHEHHS BITUM3HSAHOI 1 3apyOiKHOI
HAYKOBOI JITepaTypu 3a TEeMOIO AucepTauiiHoi pobortu. IlpoBeneHo moiboBi Ta
nabopaTopHi EKCTIEPUMEHTH, MPOaHAII30BAHO 1 y3araJbHEeHO OTPUMaHI1 JaHl1, 31IMCHEHO
CTATUCTHUYHY iX 00pOOKY, MATOTOBIEHO MaTepiain KOH(EepeHIlii Ta cTaTTi y (haxoBUX
BUJaHHIX YKpaiHu. OOIpyHTOBaHO BHUCHOBKHM W pEKOMeEH[allli BHUPOOHHUIITBY Ta
PO3p00JIEHO HAYKOBO-TIPAKTUYHI PEKOMEH/IaITi1.

Amnpodauisi pesyabrartiB aucepraunii. OCHOBHI TMOJOXXEHHS 1 pe3yibTaTH
JOCIIHKeHb OyJI0 0OTOBOPEHO Ha 3aciJaHHAX KadeAapu TEXHOJIOTINH B POCIHHHUIITBI
Ta 3aXUCTy POCIHH bBiUTOIEpKiBCHKOTO HAIIOHAIBHOTO AarpapHoOro YHIBEPCHUTETY
(2022-2024 pp.); MiKHapOIHIN HAyKOBO-TIPAKTUYHIM KOH(epeHIii «IHHOBaIiiHI
TEXHOJIOTii B arpoHOMIi, 3eMJIEYCTpOi, €JIEeKTPOCHEPreTHIll, JICOBOMY Ta CaJ0BO-
nmapkoBomy rocmogapctBi», (M. bima Ilepksa, 21 xoBtHa 2021 p.); MDKHApOIHIN
HAyKOBO—TIPAaKTHUHI KOH(epeHIrii «CenexIlis arpoKyabTyp B yMOBaxX 3MiH KIIMaTy:
HarnpsMu Ta npioputetn», (M. Oxeca, 30 Bepecust 2022 p.); Il MixkHapoH1l HAYKOBO-
npakThu4Hii KoHpepeHii «Cenexiist arpoKyJabTyp B YMOBaX 3MiH KJIIMaTy: HalpsIMu

Ta npioputetn», (M. Oneca, 24 6epesns 2023 p.); MKHAPOJHIM HAyKOBO-TIPAKTUYHII
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KOH(epeHI[li MoIoAuX BUeHUX 1 cremnianicTiB «Cenekilis, reHeTUKa Ta TEeXHOJIOT1i
BUPOILYBaHHS CUIbCHKOTOCIONAPCHKUX KYJIbTYyp», (c. LlenTpanbue, 21 kBiTHs 2023
p.); MbKHapoAHIM HaykoBid KoH(pepeHuii 3 Haroau 100-piuus Bix JHS HAPOIKEHHS
JOKTOpa CUIbCHKOTOCIOAAPCHKUX Hayk, mpodecopa, akagemika HAAH Banentuna
CepriitoBuua [{ukoBa «3epHOBa rajy3b — Npo0JIeMHU Ta MEPCIEKTUBU TE€XHOIOTTYHOTO
3a0e3nedenHs», (M. [uimpo, 12—13 s>xoBTHs 2023 p.); MDKHapOJHIM HayKOBO-
NpakTU4HIM KoH(epeHlli «[HHOBAIIHI TEXHOJOrii B arpoHOMIi, 3eMJIEYyCTpOi,
CIICKTPOCHEPTeTHIl, JIICOBOMY Ta CaJ0BO-MAPKOBOMY TOCHOAapcTBi», (M. bina
Lepksa, 26 >xoBTHs 2023 p.); VIII MikHaponHiii HayKOBO-TIPAaKTHYHIA 1HTEPHET-
KoH(pepeHrii «Ximisi, 010TeXHOJIOT s, €KOJIOT1s Ta OCBiTay, (M. [TonTaBa, 15—16 TpaBHs
2024 p.); VI MixHaponHii HayKOBO-TIpaKTH4YHIM KOH(pepeHiii «CBITOBI POCIUHHI
pecypcu: CTaH Ta TMEpCHeKTHBU po3BUTKY», (M. KwuiB, 8 xoBtHa 2024 p.);
BCEYKPaTHChKIN HAyKOBO-TIPAKTHYHIM KOH(EPEHIT MOJOANX BUEHUX «AKTyallbH1
npoOJieMH  arporpoOMHUCIOBOTO BHUPOOHUIITBA YKpaiHU: CTpaTerii  CTIHKOCTI
CUTBCBKOTOCIIOAAPCHKOTO0 CEKTOPY i Yac BIMHM Ta y MICIASBOEHHHM mepion», (c.
O6pomune, 19 muctomana 2024 p.).

Iyoaikauii pe3yabTaTtiB gociimkenb. OCHOBHI pe3ylbTaTH AUCEpTallii
BUCBITIICHO Y 4 daxoBux myOmikamifax, 9 mpamgx ampoOaiiifHOro XapakTepy B
30ipHHKax MaTepiajiB HAyKOBO-TIPAKTHYHUX KOH(PEPEHITIH.

OO0csar i crpykrypa aucepramii. ucepraniro BukiageHo Ha 214 cropiHkax
KOMIT FOTEpHOT0 Habopy (3 HMX OCHOBHOTO TeKCTy — 154 cTopiHok). PoOoTa MiCTUTB
32 Ttabmumi, 29 pucyHkiB Ta 24 nonatkiB. CKiamaerbes 31 BCTyIy, 6 poO3miiiB,
BHCHOBKIB Ta peKOMeHAaIiii BUpOOHUIITBY. CITMCOK BUKOPUCTAHUX JKEPEN HATIUYE

295 HaiimeHyBaHHs, 3 sikuXx 120 mpencraBieHi JaTHHUIICIO.
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PO3JLT 1
BILINB TEXHOJIOTTYHUX ®AKTOPIB HA MPOJYKTUBHICTD
KYKYPYI3U

1.1. 3HavyeHHs1 KYKYPY/IA3U SIK NMPOA0BOJIbYO0I KYJbTYPH TAa NMEPCHEeKTUBH
BUKOPHMCTAHHA MO0iYHOI NpoAyKUiI B OioeHepreTHui

Kykypynza (Zea mays L.) € ogHi€l0 13 NPOBIIHUX CLIBCHKOTOCIOIAPCHKUX
KyJIbTYp Y cBiTi. [Topsi 3 MIICHUIICIO, PUCOM Ta IHIIUMH 3€pHOBUMHU KYJIBTYpPaMH, €
Ba)XJIMBOIO OCHOBOKO MPOIYKINi JJIsl JMiofell Ta TBapuHHHUITBA. [lo BChOMY CBITY
BPOXKAMHICTh 3epHA KYKYpY/A3H HEBIIMHHO 3POCTAE, M0 00YMOBJICHO 3aCTOCYBAaHHIM
BUCOKOTIPOJYKTUBHUX HOBUX TiOpUAIB Ta yJOCKOHAJICHHSAM TEXHOJOTIl i
supomryBants [290]. Takox nmiABUILEHHS BPOXKAWHOCTI 3epHa 3B’ s13aHE 31 3pOCTAHHAM
NOTEHIIay e(pEeKTUBHOCTI TIOpHIIB Ta iX aJanTUBHOCTI LIOAO PI3HUX (PaAKTOPIB,
0COOJIMBO MIHJIMBUX arpoeKoJIOriyHux i crpecoBux [92].

Kykypyn3a € o/iHi€l0 3 HAMMPOAYKTUBHIIIUX 3€PHOBUX KYJIBTYpP Y Cy4aCHOMY
CUTBCBKOMY T'OCIIOIAPCTBI 1 BUPOIIYETHCS Ha MPOJAOBOJIBY1, KOPMOBI Ta TEXHIYHI IILII.
B Vkpaini kykypya3a 3aBkau 1ocijiajga 4ilbHE MICIE B 36PHOBOMY Ta KOPMOBOMY
Oastanci. 3riHO 3 BITYU3HSHUM HAYKOBUM JIOCBIZIOM, KYKYpy/3a HE Ma€ co01 pIBHUX
cepell IHIIUX KYyJIbTyp 3a BpPOXAWHICTIO 3€pHA Ta 3€JIEHOI MacHh, KOPMOBOIO Ta
EHEePreTUYHOI IIHHICTIO 1 € HaWBAKIMBIIIOW KYJIBTYPOIO IS KOPMY XyA00H,
0CcOONMBO CBUHEH 1 MTHUIll. 30UIBIIEHHS 3arajdbHOr0 300py KyKypya3u Oyio i Oyze
MPIOPUTETOM ISl YKPAiHCHKOTO CLTbchbKOro rocmogapcersa [103, 166].

3aBAsSKM TIEpeOBid TEHETHI]l MOYKHA JOMOTITHCS BHCOKOI BPOXKAMHOCTI 3a
pPaxyHOK CeJIeKIII Ta TEXHOJOoriil BupolryBaHHs. OCHOBHUMHU (akTopamu, IO
CIPHSIIOTH ITIBUIICHHIO BPOYKAWHOCTI € BUKOPUCTAaHHS BHUCOKOSKICHOTO HACiHHS
BUCOKOBpPOXKaWHMX  TiOpwmiB, OUIbII  peTeNbHE  JAOTPUMAHHSA  TEXHOJOTIN
BUPOIIYBaHHA Ta MiaAOip MOP(OreHETUYHUX THIIB, aJAaNTOBAHUX 0 KOHKPETHHX
yYMOB rocroaapcTsa [29].

Kykypynza Bupi3HsiETbCSI HE TUIBKM BHUCOKOIO BpOXaWHICTIO, a U

PI3HOMaHITHICTIO cdep 3acTocyBaHHA. Y BChOMY CBITI Onu3bko 20 % 3epHa i€l
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KyJIbTYypU BUKOPHCTOBYEThCS Ha xapuoBi 1u1, 15-20 % — y npomucioBoMy cekTopi
JUIs. BUPOOHHUIITBA OJIli Ta MajiMBa, a pelita — Ha KopM Xyno0i [166]. ¥V €spomi
CTPYKTypa BUKOPUCTAHHS 3€pHa KyKypyA3u neio iHma: 20 % Ha mpo10BOILCTBO, 18
% Ha TexHiyHe BHUKOpHcTaHHsA 1 72 % Ha TBapuHHMUTBO [127]. Kykypymsa €
BaYXJINBHUM JIKEPEIIOM MTPOJIOBOIBCTBA 1 XapuyBaHHsI /I MUTBHOHIB JIO/IeH Y KpaiHax,
10 pO3BHMBAIOTHCA, B mepily depry B Adpuui ta JlaTuHChKiil AMepuil, K 3aci0
MOJIOJIAHHS TOJIOMY 1 MiABUIIEHHS MPo0BOIbY0i Oe3neku. Y IliBnenHit A3zii 46 %
3epHa KYKYpyA3U BUKOPUCTOBYETHCS B OUIBIIIOCTI BUMAAKIB JJIsl XapuyBaHHS O1THUX
ciMeH, sKIi He MOXYyTh cebe 3a0e3NMe4yuTH IHIIMMU OCHOBHUMH TNPOAYKTaMHU
XapuyBaHHS, TaKUMH SIK pUC 1 TIICHHIS. BOHa TakoX KOPUCTYETHCS BEIIMKUM
MOMKUTOM B SIKOCTI MPOAYKTY xapuyBaHHA B [liBHiunii 1 [TiBnennit Amepuii (44 %),
[Tiaiunin Adpuii (39 %), Auacekomy perioi (36 %) 1 IliBnerHo-CxigHiid A3ii
(29 %). Bucoka BpOXaiHICTh KYKypyI3H, IOPIBHSHO 3 IHIIUMH 3€PHOBHUMHU
KyJIbTypaMH, poOHTH i 0COOJIMBO IT1KaBOIO 1 PepMepiB y palioHax 13 HEAOCTATHLOIO
KUTBKICTIO 3€MJTI Ta BUCOKOIO IIUIBHICTIO HacelIeHHs [267].

3epHO KYKypyA3u BUKOPUCTOBYIOTH [JIsi BHUPOOHHIITBA OOpOIIHA, KPYIIH,
NajJuvoK 1 IUIacTiBiiB. BOHO Takok € CHPOBHHOK Il BHUPOOHHUIITBA CIHPTY,
KpoxManio 1 matoku [164]. Kykypyn3siHi 3apOJKH BHKOPHCTOBYIOTH, SIK JIKEpEJIO
JiKapchKoi OJii Ta PEKOMEHAYIOTh ISl 3aCTOCYBaHHS TallieHTaM 13 JiabeTtom,
OKUPIHHSAM, KapieCOM, 3aXBOPIOBAHHSIMH SICEH 1 i mpodigakTuku paxy [24, 101].

KyKkypyasa Bifirpae BaxIuBYy poib y TFofiBli Xyno6u. [i pocnunu, 3i6pani Ha
CTa/Iii MOJIOYHOTO BOCKY, KOJIM 3€PHO BXKE JI03pLI0, 100pe 3aCBOIOIOTHCS 1 CTAIOTh
KOPMOBHUM CHJIOCOM. | TOHHA 3epHa KyKypyA3u MicTuTh 1340 KOpMOBUX OJAMHHILH 1
ommspko 78-80 xr meperpaBHoro mpoTeiny; 100 kr cwimocy mictuth Onm3bko 40
KOPMOBHUX OJIMHUIIb; CUJIOC 31 CTEOEI, TUCTS Ta MOYATKU KauyaHiB MICTATH 21 KOpMOBY
OJIMHUIIIO. 3a KUIBKICTIO KOPMOBHX OJWHHUIIb, 310paHMX 3 TEKTapa, BOHA TPOXH
MOCTYMAETHCS OypsikaM IIyKpOBUM, SIKi TIEPEBEPIITYIOTh 3a ITUM MMOKa3HUKOM YC1 1HIIT
cuiocHl KynbTypu. KoHuentpatu y Burisial OopomrHa 1 BHCIBOK —Jo0Ope
MEePETPABIIOIOTHCS 1 3aCBOIOIOTHCS OpraHi3MOM TBapuHHU, MiIcTaTh 3200-900 mr

KapoTuHy (rpoBitaminy A) Ha 100 Kr 1 3HaYHO 3a0apBIIOIOTH SIEYH1 dKOBTKH, OCKLIBKH
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IpU TOAIBII NTULI OCOOJIMBO I[IHHUM € BUKOPUCTAHHS KPEMEHHCTOI KOBTO3EpPHOT
KyKypy3u [72].

[ToapiOueHi 3epHa KyKypya3u Jo0pe 3aCBOIOIOTHCS TBapUHAMU. BOHU MICTATH
9-12 % Oinka, 65—-7/0 % ByrieBoaiB, He MeHIe 4 % >XUpy, MIHEpaJbHI COJIl Ta
BiTaMiHH. ByriaeBoau MIiCTATh Majio KIITKOBUHU 1 MAIOTh BUCOKY MOKUBHY I[IHHICTb.
bnu3bKko MOMOBMHU 3arajibHOT KUTBKOCTI O1JIKa B 3€pHaX KyKYpYJI3U CTAHOBUTH 3€iH 1
omu3pko 30 % — rmotenin [113, 128].

VY nTaxiBHHIITBI KyKypy/a3a 3a0e3nedye OCHOBHY YacTHHY €Heprii B KopMax
st Opoitnepis. Ilpu boMy, B cepelHbOMY KOpM MICTUTh 60—65 % Kykypyn3u, 28—
30 % coeBoro mpory 1 2—-3 % ouii. 3arajibHe CMOXXHMBaHHS KYKYpPYI3H B CEMH
OCHOBHHUX KpaiHax A3ii 3pocio OuUIkIl HIXK yTpudi — 3 29 MubioHIB ToH y 1980 porti
1o 109 wminpitoniB ToH y 2000 porui. [lonut Ha KyKypya3y, ik KOpMOBY 0a3y st
TBApHUH Y CBITI 3pOCTa€ KOKHOTO poKy Ha 6 % [283].

[lin yac TexHIYHOI TEpPepoOKHM 3epHa KyKypyA3d 3 OJIHOTO ILIEHTHEpa
OTPUMYIOTH 57 KI' KpOXMalto, 59 Kr micoomKyBaya Jjisi KOHIUTEPChKUX BUPOOIB 1
HamnoiB, 37,3 n eranony, 20,4 kr OopomrHa 3 pocilWHHOTO Oinka 1 2,8 Kr omii.
OCHOBHUMU MPOIYKTaMH, OJICP)KYBAHUMH 13 3€pHA KYKYPYII3H, € KpOXMallb, CUPOTI 1
roKo3a. JIeKcTpo3y BUKOPHUCTOBYIOTh Y BHPOOHHUIITBI €TAHOJY 1 JOAAIOTH JI0
OCH3HHY, 11100 3pOOHTH MAIUBO OLIBII €KOJOTIYHUM 1 merieBiuM [82].

Haiimomupeninni pi3HOBUAM KYKYPY/3H, IO BUKOPHCTOBYETHCS Ha XapyoBi
IIJT1 — ITYKPOBa, PO3JIyCHA, KpOXMaIbHa, BOCKOIIO/1I0HA, a B YKpaiHi — 3y0omoi0Ha Ta
KpEMEHUCTA. 3 POCIUHU BHUPOOJSIOTH OOPOIIHO, KPYIy, IUIACTIBI, KOHCEPBHU
(comoaka KyKypyzA3a), KpOXMallb, €TUJIOBUM CHHUPT, MUBO, TIIOKO3Y, IyKOp, CUPOII,
Men, onito, Bitamin E, ackop6iHoBy kuciory. Crebma, nuCTS 1 KadaHU
BUKOPHCTOBYIOTh Ui BUPOOHMIITBA Marepy, JIHOJIEYMY, BICKO3M, AKTHBOBAHOTO
BYTULIS, IITYYHOTO KOpPKa 1 rmactmac [99].

[HnycTpianbHMA MONMUT HA KYKYpPYI3y, B MEpIIly dYepry, MOB’s3aHud 3 ii
3pOCTalO4YMM BHKOPUCTAHHSM y OlO€HEpreTulll. 30KpeMa, KyKypyA3a € OCHOBHOIO
CHPOBUHOIO [UIsi BHPOOHHWIITBA €TAHONY B paMKax MacmTabHOI mporpamMu 3

BUPOOHUIITBA KyKypyA3siHOro eranoiy B CILIA [267]. ¥V CIIA 6xau3bko 40 % ypoxato
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KykKypya3u (130 mMiH. TOH Ha piK) LIOPIYHO NEPEepoOIIETbCA A1 BUPOOHUIITBA
KyKypya3stHoro etaHony [126]. OcTtaHHI pMHKOBI TEHJEHLII CBIAYATh MPO TE, IO
ekcraHciss OloeraHony (BHCOKI I[IHM Ha HapTy Ta MOJITUKAa BHYTPIIIHBOT
€HEPreTUYHOi 0e3MeKn) HaBpsiA YU OCIA0HYTh MPOTArOM HAHOIMKYMX JECATUIITH 1
MOXXYThb HaBITh NOCHJIUTHUCA. bioau3ens, AKUN OTPUMYIOTH 13 KYKYpPYA3SHOI OJli,
Yyepe3 CXOXICTh BJIACTUBOCTEH CTAaHOBUTH CEPUO3HY aJbTEPHATHBY TPATULIAHOMY
AU3eIbHOMY MabHOMY [265].

bioenepris, sk BuA eHeprii, OTPUMAHOI 3 POCIMHHOI 0i10Macu € MpPUBaOIMBUM
BITHOBIIOBAHUM JDKEPEJIOM EHeprii uis TMOCTadyaHHS eHeprii ais oOmajieHHS,
TPAHCIOPTY Ta €JIIEKTPOCHEPTreTUKHU, OJHOYACHO CIPHUSIOYU EKOJOTTUHIN CTIMKOCTI
[186, 260]. Ille ona mepeBara Oiomacu moJjsirae B Tomy, 1o Koy CO2 BUBLIBHIETHCS
B pE3yJIbTaTI il BAKOPUCTAHHS, BOHA Ma€ Oi0TeHHE MOXOKEHHSI, 1[0 HE BPAXOBYETHCS
B OI[IHII BUKHUJIB MapHUKOBUX Tra3iB, OCKUIbKM BOHA BUBUIbHIE Ty caMy KUIbKICTh
COa,, sika ciouatky Oyna pikcoBaHa 3 aTMOC(HEpU MPOTATOM KUTTEBOTO ITUKITY POCITUH
[226]. OuikyeTbcsl, 110 Gi0€HEepreTHKa BilirpaBaTUME KIIFOUOBY POJIb Y TII00QTBHOMY
nepexoji 10 €KOHOMIKM 3 HYJIhOBUM pPIBHEM BHKHUIIB Byrieiro a0 2050 poxy:
nporHo3oBaHe nmocradanHs 6ioeneprii 1o 2050 poky gocsarue 313 EJlx, ado 37 % Bix
cBiTOBOrO TIONUTYy Ha eHeprio [206]. TexHonorii TepMOXIMIYHOTO Ta 010XIMIYHOTO
NEPETBOPEHHSI MOXXYTh TEPETBOPUTU OioMacy Ha MaJIMBO 3 BHCOKOKO JIOAAHOIO
BapTicTIO [236]. biomaca OXOIUTIOE MIMPOKUIN CHEKTP IMOHOBIIOBAHUX 010JOTTYHHUX
pecypciB, TaKMX SK POCIMHHI PEIITKH, AEPEBHUHA Ta BIIXOIH JTICOBOTO TOCIIOIAPCTRA,
TBEpAl MOOYTOBI BIAXOAM Ta IHII EHEPreTHUYHI1 KYyJIbTypH, $KI MOXYTh OyTH
BUKOPHCTaHI 111 BUpoOHUIITBa OionaymBa [181, 234].

CinbChbKe TOCHOIApPCTBO Ta XapyoBa MPOMUCIIOBICTH MIOPIYHO MPOAYKYIOTH
BEIIUKY KUIBKICTh BIIXOMIB, 5IKi HEOOXiTHO €(EeKTUBHO MEepepoOIaTH, MO0 3HUZUTH
iXHIO HETaTUBHY [iF0 Ha HaBKOJUINHE cepenoumie [157, 264]. Takox, mi
CUTBCHKOTOCITOTAPCHKI BIIXOMM MOXYTh OyTH BHKOPHUCTaHI, SIK JIEHIEBE HKEpPEsIo
Ol1Ka, BYTJEBOJIB 1 XapuyOBUX BOJIOKOH. 30KpeMa, MOOIYHI MPOAYKTH TMEepepoOKH
3epHOBHUX 0araTi BEJIMKOI KUIbKICTIO KOPUCHUX ISl JIIOJUHU MOXXUBHUX PEUOBHH 1

3HaXOJSTh IIMPOKE 3aCTOCYBaHHS B Xap4yoBid mnpomwucioBocTi. OnHAaK 3a3BUYaAl
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BB@)XAEThCA, 110 MOOIUHI MPOAYKTH CUIBCHKOIO TOCMOJAapCTBA HE MAIOTh BEIUKOI
minHocri [200].

[lin yac mpomucIOBOT MEpPepoOKH 3epHA KYKYPYI3H YTBOPIOETHCS Oe€3m1u
NOoOIYHUX MPOAYKTIB, 30KpeMa KyKypyA3sHE IYLINWHHA, K€ HACHYEHE OUIKOM,
BYIJICBOJIAMHU, OJIE€I0 Ta IHIIUMH MOXKUBHUMHU peuoBUHAMU. HakonmuueHHsS MOOTYHUX
MPOAYKTIB Y BEIUKHUX KUIBKOCTSX IiJ 4ac BUPOOHUYOro NpOLECY MPHU3BOIUTH HE
JWIIE 10 HABAaHTAKEHHS HAa HABKOJIUIIHE CEPEJIOBHINE, & W 10 BTPATH MOTCHIIIHO
LIHHUX XapyOBUX MaTepiaiB, Kl MOXkKHa 11e nepepooutu. JiicHo, MoO14H1 TPOIYKTH
nepepoOKr KYKypyA3u MOXYTh OyTH YacTKOBO BHKOPWCTAaHI IJIsi BUPOOHMIITBA
OPOAYKTIB XapuyBaHHSA, KOPMIB Ta 1HIIOI mpoaykuii. BropuHHa yTtumizamis nmx
NOOIYHUX TPOJAYKTIB MOXKE HE TUIBKA BUPIIIMTH MPOOJEMYy CHPUYMHEHOTO HUMH
3a0pyAHEHHS BiIXOAaMH, a i BUPOOJISITH TPOYKTH 3 BUCOKOIO JIOIaHOIO BapTICTIO Ta
MOKpaIyBaTh KOHOMIYHI TIepeBary Bijl BUPOIIYBaHHS KyKypya3u [229].

OcraHHIMH pOKaMH €HEpro30epekeHHs, CKOPOYEHHS BHUKHIIB 1 3aXHUCT
HABKOJIMIIIHHOTO CEPEJOBHINA CTATU HalCepHO3HIIMMU MpoOiIeMaMu, IO CTOAThH
nepesl MPOMUCIOBUM BUPOOHHUIITBOM 1 JIFOACTBOM. JlOCTIIKEHHS MOKa3ajiu, M0 BCl
MO0O19HI TPOTYKTH CUTBCHKOTO TOCIIOAAPCTBA MAIOTh MOTEHIIMHY KOPUCTH 1 IIIHHICTD
[220, 279]. Tomy edexTuBHa 00poOKa Ta rmepepodKa MUX MOOIYHUX MPOAYKTIB Mae
BesMKe 3HaveHHs [199].

[Ticns 30upaHHs KYKYpY/JI3H Ha 3¢pHO 3aJIUIIAKOTHCS MICIISIKHUBHI PEIITKH, 110
CKIIQJAIOThCS 3 PI3HUX YAaCTHH, TaKUX SIK cTeOna, JHUCTS, OOTOPTKH Ta CTPUXKHI
KadaHiB. IX 37€6iAbIIOro 3aIMIIAIOTh HA IPYHTI Ta MEXaHIiuHO MOoApPiOHI0TH. Ha
KOXXHY TOHHY Macu cTe0eN KyKypy/a3u B IPYHT moBepTaeThes 16-17 xr azory, 47 Kr
docdopy, 37 kr kanito Ta 4 Kr Marairo Ha rekrap [161]. Bogrowac 11i Bizxoau pigko
BUKOPUCTOBYIOTh y TBApWHHHIITBI a00 IJisi BHPOOHHMITBA TBepmoro manmusa [250].
OnHMM 13 MOXKITUBUX 3aCTOCYBaHb LIUX BIAXO/IB € iX €eHepreTUYHEe BUKOPUCTAHHS.

Pi3Hi wacTmHM MOOIYHMX MPOMYKTIB KYKYPYI3W MAarOTh BiAMiHHI (i3UKO-
XIMIYHI XapaKTepUCTHKH, alie, y 3arajJbHOMYy, II¢ JITHOIENoI03Ha Oiomaca [209].
JlirHouenton03a € HAWUMNONIMPEHINIUM TOHOBJIIOBAHUM pPECYpCOM Ha IUIAHETI Ta

JIEIIEBOI0 CUPOBUHOIO JIJIs1 BUPpOOHUIITBA eHeprii 3 61omacu [209]. Conoma 3epHOBUX
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KyJbTYp € Ba)XJIMBOI CKJIAJOBOIO JITHOLETIONO3M, SIKa OaraTa Ha IEJI0JIO3Y Ta
reminentonody. Cepen HUX MOOIYHA MOPOIYKIIS KYKYPYI3UM CTAaHOBUTH OJIU3BKO
3 x 10% 1, mo ckmamae 1/3 Bim 3araneHOi KimbKoCTi comomu y cBiti [263]. Tomy
nojabline 30UIbIIEHHS Koe(dIlieHTa BUKOPUCTAHHS MOOIYHOI MPOAYKIII KYKYpYyA3U
€KOJIOTTYHO YHCTUMHU METOJaMHU € KOPHCHUM MJIsi Pecypco30epeKeHHS Ta 3aXHUCTy
HaBKOJMMIIHBOrO cepenoBuina [185]. KoedimieHT BuXomay MOOIYHOT MPOIYKILIT
KYKypyJI3u Ha 3€pHO (CHIBBIIHOIIEHHS MK MOOIYHOIO MPOJYKLIEID Ta 3€pPHOM)
3aJIeXKUTh BiJ Oaratbox (pakTopiB, Hacammepe. BiJ TOpuay, aje B CEPEIHbOMY IS
KyKypya3u BiH ctaHoButh 1,37. Ilpu 30upaHHI KyKypyA3d Ha 3€pHO
3epHO30MpaIbBHUM KOMOalHOM (DOPMYIOTBCS POCIIMHHI PEIITKH: CTEpHs, cTedna i
JIUCTS, SK1 3aJIMIIAIOTHECS 3a JKaTKOI0, Ta OOrOpTKa 1 CTPUIKHI, SIK1 3aJIUIIAOTHCS 32
komOaitHoM [21]. BupaaneHHs pOCIMHHUX PEIITOK 3 TOJs TOBUHHO OyTH
30aJaHCOBaHUM 3 MIHIMI3allI€l0 BIUIMBY Ha AOBKULIA (€pO3is IPYHTY), NIATPUMAHHIM
pPIBHS OpraHiyHOi PEYOBUHM B IPYHTI Ta 30€peKEeHHSAM abo0 IMiJBHUIICHHIM
IPOAYKTUBHOCTI KyIbTyp [286].

[ToGiuyna mpoaykiis KyKypya3ud Ha 3€pHO Ma€ JOCUTh XOpOIi IaJIUBHI
BJIACTHUBOCTI, OJM3BKI 0 BIACTUBOCTEH JEPEBHOrO MajWBa, M0 3a0e3medye Kpalli
YMOBH JJIsl CIAJIFOBaHHS, MOPIBHSIHO 13 COJOMOIO 3€PHOBUX KOJIOCOBUX KYIBTYP.
3aBAsSKH 1IbOMY O10IMaJIMBO, BUTOTOBJIEHE 13 KYKYPYA3WHHS, MOXKE CITAJIFOBATHUCS B
KOTEJILHOMY 00JIaJIHaHHI, MpU3HAYECHOMY IS iepeBHOI 6iomacu [209]. Kpim Toro, B
ctebax Kykypya3u mictutbes MeHmie xiopy (0,13 %), HiK y CBUKIH («OKOBTIH»)
cosioMi 3epHOBUX KyIbTyp (0,75 %). Lle mo3uTuBHMI (PakTOp 111 BUKOPHCTAHHS
3aIUIIKIB KYKYPY/I3H SIK TaJINBa, OCKUIBKH CIOJIYKH XJIOPY CHPUYHUHSIOTH KOPO3if0
CTaJICBUX CJICMCHTIB B €HepreTHUHOMY 00J1aHaHHi [21].

Binxonu xyKypya3u € MiHHUM MOTSHI[IHHUM €HEPTreTUYHUM PECYPCOM, SIKUN
MOXHa BHKOPHUCTOBYBATH SIK y TEPMOXIMIYHHX, TaKk 1 B OIOXIMIYHHX TMpoliecax
MepeTBOPEHHS. 30UIBIIIEHHS IIUIBHOCTI 6i0MacH BIIXOMIB MIJSXOM ariOMeparrii i
TUCKOM (TIeJIeTyBaHHsI, OpUKETYBaHHsI) AO3BOJISI€ 3MEHIIUTU iX 00’ €M 1 MOKPAIIUTH

BJIACTUBOCT1 SIK TBepaoro nanuBa [287]. EHepreTuyHi BIIaCTMBOCTI, KOe(]ill€HTH
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BUKHM/IB 1 I[IJAKOBI 1HAEKCH 3aJMILKIB KYKYpyA3UW € BAXKIMBUMH Ul iXHBOTO
MOJJIMBOTO BUKOPHCTAHHS B CHEPreTHYHHX HUIAX [266].

JlocTipkeHHs npoBeieH i B MopaaHii cBigyaTh IIpo BHCOKHT BMICT JIETIOUNX
PEUYOBHH 1 KHUCHIO B JIMCTKax KyKypyI3u micis 30upanHs. Buxig rasy Tta
BHUIIA TETUIOTBOPHA 3/IaTHICTh 30UIbIITYBATIUCH 13 MiJIBUILICHHSM TEMIIEPATYPH, TO1 SIK
BMIiCT BOIHM 3MEHIIyBaBcs. JIMCTA KYKypyA3H BHpOIIeHOro B Mopaanil B Aeskux
aCTeKTaX BiPI3HSIIOCS Bifl IUCTS 3 IHIIMX Kpaid [178].

CTpwkHI KayaHa KYKYPY/I3H, 3AJIUITKA BHHOTPAIHOI JIO3U Ta COHSALIHUKY OYyJTH
Mi/11aH] eKCIIEPUMEHTaM MIpOoi3y 3 BUKOPUCTAHHSAM KITbKOX METO/IB ISl BUBUCHHS
TEPMIYHOI TMOBEAIHKM Ta XapAKTEPUCTHKU CHEPreTUYHOTO MOTEHIlialy. 3arajiom
pe3yabTaTh EKCIIEPUMEHTIB MMIATBEPAWIN TPUAATHICTh 3pa3KiB OloMacu Jis
BUpOOHUIITBa OionmanuBa [201].

PesynpraTu oTpumani B Icnianii BKa3yroTh Ha BAKIUBICTb 300py MIiCIS>)KHUBHUX
BIZIXO/IIB KYKYPY/I31, YHUKAIOUYM KOHTAKTY 3 TPYHTOM, OCKUIBKH 1€ 3HaYHO MOTIPIIYyE
TEPMIYHI BJIACTUBOCTI MaHOyTHHOTO mnaynmBa. Kpaini mNamuBHI XapaKTepUCTHKU
CIIOCTEPITaJIUCs TP MOETHAHHI CTPWKHIB 1 00TOPTOK KavyaHiB Ta cTeOe KyKypyI3u.
ITin gac mporecy cnairoBaHHS 3pa3KH, IO MICTHIIM cTebjia KYKypYI3H, IMOKa3alu
Kpalli IajJuBHI BJIACTUBOCTI, aje I TOJIMNIICHHS HE TMEePEeBaXUIO HETaTUBHUX
HACJIIAKIB, TIOB'I3aHUX 31 30UIBIICHHSM BMICTY 30JIM, OCOOJIMBO B pa3i MeIeTyBaHHS
[250].

OxpiM TiepeBar BUKOPUCTaHHS OloMacH SK JDKEpesa TalauBa, CIiJ TaKoXK
BpPaxOBYBAaTH TEXHIYHI MpoOJeMHU, TOB’sI3aHI 3 HEOPTraHIYHOIO YACTHHOIO TaJMBa 3
O0iomacu [254]. OcCHOBHI 30JIOYTBOPIOIOUI KOMIIOHEHTH JIETKO BHWIUISIOTBCS Ta
BCTYMAIOTh y PEAKIIIIO 3 IHITUMHU €JIEeMEHTaAMU 30JIH, YTBOPIOIOYH CTIOTYKH 3 HU3HKOIO
TEMIIEPATypPOIO TUIABJICHHS, IO TPU3BOAWTH M0 CHIKAHHS 307U, 3a0pyJHEHHS Ta
BHCOKOTeMITepaTypHOi kopo3sii [285]. 3pocratounii iHTepec 10 CHAIOBaHHS PI3HHX
TUIIIB OlOMacH TakKO BHMAara€ IOCHIDKEHHS IIMTAaHHA BUKHUAIB TOKCUYHHUX
KOMIIOHEHTIB, 1[0 € HEOOXIJHUM 3 TOYKH 30pYy OLIHKM BIUIMBY HAa HABKOJIUIIIHE
cepenoBuiie. Jloci iCHye 3HaYyHAa HEBU3HAYCHICTh B OI[IHI BIUIMBY BHUKHUJIIB

3a0pYIHIOIOYUX PEUYOBUH, IO CYIPOBOKYIOTH CHAIIOBAHHS OloMacH, Ha SKICTh
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MOBITPs B MicuieBoMy MaciuTadi [258]. Lle moB’s13aH0 He Jule 3 BIACYTHICTIO JaHUX
010 OOCATIB CHAJIIOBaHHS OiloMacu, a ¥ JaHUX MO Koe(IiLUi€eHTaM BHUKHUIB, IIO
XapaKTEepU3yIOTh (PaKTUYHE CradtoBaHHs OioMacu. TiIbKH KOMIUIEKCHE OI[IHIOBAHHS
napameTpiB, MOB’SI3aHUX 13 BUKOPUCTAHHAM PI3HUX BHUJIB 010Macu B €HEPreTHUHHUX
LJISAX, 1aCTh 3MOTY JIOCATTH MaKCHUMalIbHOT €HEPreTUYHOi €(peKTUBHOCTI 6loMacu 3a
MIHIMaJIBHUX 3YCUJIb, HEOOXIAHUX JIs 11 OTPUMAHHS, Ta 3HU3UTU HETaTUBHUN BILJIUB

Ha HaBKOJIUIIIHE cepeaoBuiie [266].

1.2. BukopucCTaHHA MaKpoO- i MiKpoejieMeHTIB y cHCTeMi yI00peHHS
KyKypyAsu

CydacHa CTpaTteris pPO3BUTKY arpolpOMMCIIOBOTO KOMIUICKCY YKpaiHu
XapaKTepU3Y€EThCS BHUCOKOIO HAYKOEMHICTIO, B SKiii BEJIWKE 3HAYCHHS Mae€
craburizaris BUPOOHUIITBA  3€pHA 3 OJIHOYACHUM yIOCKOHAJICHHSIM
arpoTEeXHOJIOTTYHOTO MPOIECY BUPOIIYBAaHHS CLIBCHKOTOCTIOAAPCHKUX KYJIbTYp [75,
154]. BaxxJIMBOIO METOIO CTAJIOTO CUTLCHKOTO TOCIOIAPCTBA € TapaHTYBaHHS BUCOKOT
BPOXKAMHOCTI, POAIOYOCTI IPYHTY Ta CTabiIbHOCTI Bposkato [17].

[HTEHCHBHI TEXHOJIOT1i BUPOITYBaHHS 0a3yIOThCSl Ha IIUPOKOMY BUKOPHCTaHHI
MiHEpaJIbHUX JOOPUB 1 MECTHUIUIIB, HEPETYILOBAHE 3aCTOCYBAHHS SIKUX €KOHOMIYHO
HEBUIIpaBAaHe 1 eKoJoriyHo Hebe3neuHne. ToMy, OCTaHHIMU poKaMu Jeaai Oiablina
yBara NpUIUISETHCS TONIYKY albTepHATUBHUX 3aC00iB BIUTMBY HAa BPOXKAWHICTH 1
AKICTh TPOAYKIii. [lepcneKTHBHUM y IIbOMY HAaNpsSMKY BHUAAETHCS BBEJACHHS Yy
BUPOOHHUIITBO POCIIMH MIKPOJOOPHB 1 PEryIATOPiB POCTY POCIHH, MO 30UTBITYIOThH
MOTEHINia)l 010JIOTTYHOI MPOJYKTUBHOCTI POCIWH Ta MIABUIIYIOTH iX aJaNnTHUBHY
3JIATHICTH JIO CTPECOBUX (PAKTOPIB HABKOJMIIHBEOTO cepenoBuima [29, 43].

[ToTenmian ypoxaitHOCTI Cy4acHHX TIOpUIIB KYKYPYI3H TOCHUTh BUCOKHH 1
cTaHOBUTh 16-18 T/ra y BUpPOOHMYMX yMOBaX 3a ONTUMAIBHOTO IOETHAHHS
MaKCHMaJIbHOI KITbKOCTI (hakTopiB >kuTTS pociuH [4, 16, 44]. 30anancoBaHe
3a0€3MeUYeHHs] POCIMH BOJIOTOI0, TOXXHBHUMH PEYOBHHAMHU Ta TEIIOM CIPHUSE

OTPUMAaHHIO TAKKX BUCOKUX ypoxais [123].
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[TomMix 1HIIMX 3€PHOBUX KYJbTYp, KyKypyA3a Mae HalOUIbIly BUHOC Ta
KOoe(DILIEHT 3aCBOEHHS MIKPOEJIEMEHTIB 13 IpyHTY. 11 popMyBaHHs | TOHU 3epHa Ta
BIJIMOBIHOT KUJIBKOCTI OPraHiB poCTy KYKypy/A3a BUHOCUTD 3 IpyHTY 1 ra, kr/ra : N —
20-30, P,0Os — 8-10, KO — 15-17 a takox 6arato marHito (Mg) — 6-10, cipku (S) —
4-5, maprasito (Mn) — 0,15, muaky (Zn) — 0,05-0,1, 6opy (B) — 0,01-0,02, monibaeny
(Mo) — 0,01, 3amiza (Fe) — 0,2, Ta iHIIUX MiKpOeIeMeHTIB. TpaauiiiHO 1Sl KyJIbTypa
PO3IIIAJIAEThCS K «IHIUKATOP» BMICTY MIKpoeleMeHTiB y IpyHTi. Kykypynaza
0COOJIMBO YYTJIMBA JI0 BUKOPUCTAHHS LUMHKY (Zn), Maprasiio (Mn), mizai (Cu) Ta 6opy
(B). Hediuut nux eneMeHTIB MPUTHIYY€E PICT 1 PO3BUTOK POCIMH Ta 3HHKYE
BpoXxaiHicTh [145].

Cepen 6e3i114i arpoTeXHIYHUX 3aco0iB, 110 BIUIMBAIOTh HA PICT, PO3BUTOK 1
ypOXKalHICTh TIOpUIIB KYKYPYH3HW, YUIbHE MICIE TMOcCijlae cuctema 3abe3nedyeHHs
POCJIMH MOKUBHUMHU peuoBUHaAMU [173, 246]. 31e0UTbIIOTO 11€ OB’ 3aHO 3 BITHOCHO
KOPOTKHM BETETAIIHUM IEeP10JI0M, YIIPOJOBXK SIKOro (popMyeThbest 6arato opraHis i
BiIOYBA€ThCS TOTJIMHAHHSA MOXUBHUX PEYOBHH pOCIMHAMU KyKypyasu [15]. 3a
BUPOILIYBAaHHS KYKYPYI3M Ha 3€pHO TOJOBHUM (DaKTOPOM € HE TUIbKU KUIBKICTh
MOKMBHUX PEUYOBWH, IO BHOCATHCS 3 TMEBHUM BHUAOM JOOPHUB, aje 1 iX B3a€MHE
criBBigHOIIEHH [295]. Makpo- Ta MIKpPOCIEMEHTH MOXYTh HaOyBaTH HOBUX
GyHKIIM, 10 BHU3HAYAOTHCA 1X (PI3MYHMMH, XIMIYHUMH Ta O10JOTTYHHMU
BJIACTHBOCTSIMU. TakuM YMHOM, BUBYCHHS MOXJIMBUX B3a€EMOINH MIXK OKPEMHMHU
€JIEeMEHTaMH BIIKPUBA€ MIUPOKI MOMKIUBOCTI JUIsl iX €(QEKTUBHOTO IOTJIMHAHHS
KOPEHEBOIO CHCTEMOIO a00 JIMCTKOBUM anapaToM Ta HACTYIHHUM TPaHCHOPTYBaHHIM
B POCJIMHHHUH opraHi3m [225].

Brecennst 10OpUB HE TUTHKHU MiJBUIYE TPOTYKTUBHICTh KYKYPYA3H, a 1 MOXKE
BiJ[irpaBaTH 3HAYHY POJIb Y JOCATHEHHI ITJICH CTAIOT0 CUTLCHKOTO Trocnonapctaa [151,
274]. He3Baxaroum Ha IIHPOKE BUKOPUCTAHHS MIHEpATbHUX JOOpWUB mpH
BUPOIIYBaHHI KyKypy/3H, HasiBHa 0OMekeHa iH(opmarllis 1mo/10 iIXHhOTO BILUIMBY Ha
CTaOUTBHICTh YPO’Kal0 Ta B3a€EMO3B 30K MDK POJIOYICTIO IPYHTY, KIIMATUYHUMU
dakTopamu Ta BpoxkaiHicTIO [241]. EdexTuBHICTh 3acTOCYBaHHS TOOPUB HAIpPSMY

3QJIKUTH B KIIMATHYHUX YMOB, POAIOYOCTI IPYHTY, OI0JOTTYHUX OCOOIMBOCTEH
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COpTiB 1 TiIOpUIiB, THUIy J00pUB, CIOCOOY BHECEHHS, HOPMU BHECEHHS Ta
CHIBBITHOIICHHS MOXUBHUX peuoBuH [143].

HaiiOinblle MOXXKMBHUX PEUYOBHH KYKypyna3a MoTpeOye mnepel BUKHUIAHHAM
BoyioTi 1 mix uac ¢GopmyBanHs kavaniB [102, 110, 213, 282]. MakcumainbHe
CTIOKUBAHHS a30Ty KYKypPYA3010 MOUYNHAETHCS 3 MOMEHTY TIOSIBH BOJIOTI 1 TPUBAE 10
MOJIOYHO-BOCKOBOT CTHIJIOCTI 3epHa [83].

B cyuacHux ymoBax, B YKpaiHi Ta 32 KOpJJOHOM IPOBEJIEHO O€3J]iY JOCIiIIB 3
ONTUMI3alii a30THOTO JKHWBICHHS POCIHH KyKypyA3u, ajle He po3polieHa
yHIBepCcaJibHa TEXHOJIOTIS, SIKY MOKHa Oyi0 O BUKOPHUCTOBYBAaTHU B yCiX I'PYHTOBO-
KJIIMaTUYHUX 30HaX. BpaxoByrouu 010JI0T14HI OCOOJMBOCTI KYKYPYA3U BaKJIMBHUM
OUTAaHHSAM € TOUIYK ONTUMalIbHUX (GOpM MIHEpaIbHUX J00puB, sKi Oynu O
JOCTYITHUMU IS POCIMH came B Takuih MomeHT [115]. A30T OuIbII 1HTEHCHUBHO
HAIXOUTh Yy POCIUHY KYKYpYA3H, MOYMHAIOUu 3 ¢a3u 6—8 mucTKiB. BaxmmBum
nepioioM JjIsl TIOTJIMHAHHS a30TYy POCIWHAMH KYKYpyI3H € (aza 1BiTIHHA (TIepion
BUKHJIAHHA BOJIOT1). Y 1€ mepiof] BUCOKI TEeMIIEpaTypu MOBITPSI MPUCKOPIOIOTH
mpoliiec MiHepasti3allii Ta BUBUIBHSAIOTH 13 TPYHTY PyXOMi CIOJIYKH a30Ty. KiIbKICTb,
mo 3amumuiacs, To0to 10-13 % a30Ty, BHUKOPUCTOBYETHCS POCIMHOIO IiJI 4ac
dopmyBanns 3epHa [88, 112].

Pocmuan kykypym3u moOpe poctyTh 3a 3actocyBanHs KAC (xapOamimHo-
amiauHol CyMiIi), IK OCHOBHOI'O JOOpHBa Tay Y ITIKHBJICHHI. Moro nomaroTh min
OpaHKy a0o Mmia KyJbTHUBAIlIO 13 po3paxyHKy 2 T/ra (60 kr/ra miro4oi pedyoBUHU) 3
000B’s13K0BOI0 3apoOKor0 B IpyHT. IIpomonroanuii a3ot 31 ckiaxy KAC crane
JOCTYITHUM I KYKYpPYJI3H Ha MOMEHT MOSIBH ii CXOJIB, a IMIBHAKUI — JO3BOJIUTH
YHUKHYTH MOXJIMBOT 1MOsiBU gaedinuty Hamami [78].

3a BUpOIIYBaHHS Ha 3pPOIICHHI KYKypyA3a 37e0UTbIIoro moTpedye BHECEHHS
a30THUX JOOpWB 4Yepe3 BUCOKY MIBUAKICTH BHHOCY a30Ty POCIWHAMH, BIITHOCHO
HU3BKUW BMICT OpPraHi4HOI PEYOBMHU B TIPYHTI, YACTKOBE BHUMHBAHHS PYXOMHUX
CIOJIYK a30Ty Ta JIEHITpU(IKAIl0 IPYHTY Micis MoJuBiB. Jlepiuut a3oTy B IpyHTI
CIOBUIBHIOE PO3BUTOK POCIMH 1 3HMXKYE IHTEHCHBHICTH OUIKOBOTO OOMIHY Ta

¢dorocunTesy [111].
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KinbKiCTh a30THUX TOOPUB, 110 BHOCATHCS MiJl KYKYPYA3Y, 3aJI€KUTh B1J PIBHS
3aMIaHOBaHOT BPOXKAWHOCTI Ta BUHOCY OCHOBHHX €JIEMEHTIB KHBJICHHS OJWHUIICIO
Bpokaro. Hanpukman, neski JOCHIIHUKH OLIHIOOTH KUIbKICTh BHECEHOTO
MIHEpaJIbHOTO a30Ty B N1i5 Ha TOHHY Ha pojarouux rpyHTax 1 Nogp Ha TOHHY Ha OUIbII
OiqHKMX TpyHTaX. 3a 3pOLICHHS 7033 aQ30THUX MIHEPAIbHUX TOOPUB 3HAYHO BHIIA [23,
155].

BopHouac, 3a 1aHUMU aMEpUKAHCHKUX BUCHHUX, KYKYpy/3a MOTJIMHAE BEIUKY
YacTHHY a30Ty, 0113bK0 67 % 3 IpyHTY, a He 3 100puB [217]. Ilicas koxkHOTO 300pYy
BpO’Kal0 BUCHI aHaNI3yBaJId 010Macy Ta 3epHO KYKYpPY/3U Ha BMICT a30TY, BITHOCSIYH
MIYEHHUI a30T SIK OTpUMaHUW 3 NOOpHUB, a HEMIYEHUH a30T — 3 IPYHTY. Y BCIX
JOCJIIJDKEHHSIX, SIK1 BKJIIOYaIu sK O1IHI, TaK 1 poAroul IPYHTHU B ImITati LimiHO¥MC,
Oinbllla YaCcTHHA a30Ty B KYKypy/a3i mig yac 300py Bposkaro Oyia HemideHoro [216,
218].

Bucokwuii piBeHb (pochopHOTo )KUBJICHHS Ma€ BUPIIAIIbHE 3HAUECHHS Ha paHHIX
CTaIisIX POCTY 1 pO3BUTKY KyKypya3u. HegoctatHe nmoctauanus Kynbtypu Gocdopom
y el Yac MpU3BOAUTH 0 HEJAOPO3BMHEHHS KadaHIB 1 3HM)KEHHS TOBAapHOCTI. Y
nogaybini (a3u pocty 1 po3BUTKY (pocop MOBUHEH HAIXOAWTH B KYJIBTYpy B
HAWOUIBII KPUTHYHHKN TIEPio] IHTEHCHMBHOTO POCTy, MoumHaroud 3 15-20 nHIB 10
IBITIHHS 1 3aBepIIyeThes michs 1iei gaszu. DochopHe KUBICHHS TaKOK HEOOXiTHE
POCIIMHAMHU HAIPUKIHII BereTarii — mouynHarouu Biag ¢a3u GhopMyBaHHS W HAIUBY
3epHa. OnTumanbHa 3a0€3MeUYeHICTh pociuH ¢ochopom crpusie (HOpMyBaHHIO
MOTYXHOT KOPEHEBOI CHUCTEMH Ta MIABHUIINYE MOCYXOCTIHKICTh POCIHH, IO IYXKe
BaXXJINBO 32 BHPOIYBaHHS KyJbTYpH B MOCYILIMBUX YMOBaX IMiBIHS YKpainu [59].
Hedimut dhochopHOTO KUBICHHS MOTAHO BILUTUBAE HA YMOBH (JOPMYBAaHHS KOPEHEBOT
CHUCTEMH, TMOPYIIyE PO3BUTOK PEMPOAYKTUBHUX OpraHiB 1 3HAYHO 3aTPUMYE
no3piBaHHs pociuH [139].

Takox TPOTATOM Maibke BChOI'O BEreTAllIMHOrO TEpioAy KYKYpyI3u
MPOSIBISIFOTHCS. BUCOKI MOTPEOU POCIUH y Kallii, OCOOJIMBO Bl MOYATKY CXOJIB 1 A0
BUKHJIAaHHS POCIMHAMH BOJIOTI [177]. V momabiiomMy, BKIFOYHO JI0 3aBEPIICHHS (a3u

UBITIHHS, BIH T€X MOTPIOHUN pocliMHAM y JOCTaTHIN KuibkocTi. Hectaua kamniro Ha
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MOYaTKy BEreTaliifHOro Mepioay 3aTpUMY€ pPICT 1 PO3BUTOK MOJIOJUX POCIUH
KYKYpYyI3H, a y OUIbII Mi3HI TEPMIHU — NPU3BOJAUTH 10 (OPMYyBaHHS BKOPOUEHHUX
MDKBY3J11B, HU3bKOPOCJIOCTI POCIUH, HEJOCTATHHOIO HAKOMHWYEHHS BEreTaTHUBHOI
Macu 1, 3arajoM, 3HM)KEHHS 3€pPHOBOI MPOIYKTUBHOCTI KyibTypu. OnTumanbHa
3a0€3IMeUeHICTh POCINH KYKYPY/I3U KallieM CIpusie OUIbII €(eKTUBHOMY 3aCBOEHHIO
pociauHaMu a30Ty 1 hochopy 3 BHECCHUX MiHEpaIbHKUX A00puB 1 IpyHTy [41, 107].

3a manumu pociimkens P. B. I'oBensko 1 T. B. AHrtan [28] Bu3HaYeHO, 110
3aCBOEHHS a30Ty POCIMHAMU 3HAYHOIO MIPOI0 BHU3HAYAETHCS TIIPOTEPMIYHUMU
ymoBaMHu poky. [Ipu nboMy crioctepiraiucst 3Ha4H1 BIAMIHHOCTI B PiBHI BpOXXaHHOCTI
3aJIe’KHO BiJl BUY a30THUX J10OPUB 1 KJIIIMAaTUYHUX YMOB. B HallcpUATIUBIILIOMY TSt
pocTy, pO3BUTKY Ta (opMyBaHHS YpOKaMHOCTI KyKypya3u BusiBuBcs 2020 p.
MakcuMalibHa yposkaiHicte riopuny EC Konkopn cranosuna 9,2 T1/ra mipu
3actocyBaHH1 1o0puB KAC 32 y nopmi 120 kr/ra a. p., 10 NEPEBUITUIO TOKA3HUK
ypOKaHOCT1 Ha KOHTpoJIi Ha 2,40 T/ra.

3actocyBaHHs MakpoaoOpuB B ymoBax Jlicoctenmy VYkpainu mae 3mory
3a0e3MeunTy OTPUMAHHS BUCOKUX MOKA3HUKIB yPOXKAMHOCTI 3€JIEHOT Ta CyX01 MacH y
a3y MOJIOYHO-BOCKOBOI CTUTJIOCTI 3e€pHa y T10puIiB KyKypya3u Ha piBH1 40,9—48,9 1
14,7-17,7 1/ra [123].

3a ganumu gociimkeHb L. S. Ayeni [182] BcTaHOBICHO, 1110 Y TOPIBHSHHI i3
KOHTpOJIEM, 3a BHeceHHs MiHepanbHuX q00puB (N15P1sKis), opraniunux mo0pus Ta
OopraHo-MiHepaJdbHUX AOOpPWB 3HAYHO 30UIBIIYBajJach BHUCOTA POCIUH KYKYpPYA3H,
TJIOMIA JIUCTKIB, iXHS KUTBKICTB 1 yPOXKaMHICTh 3€pHA Ta MOOIYHOT TPOTYKIII].

3a manumu Y.A. Mahmood Ta iH. [244], 3Ha4HE 30UTBIICHHS BpPOKAWHOCTI
3epHa KYKYPYJ3H CIIOCTEpIrajgocss IpPH CYMICHOMY 3aCTOCYBaHHI OpraHIYHHX,
MiHEpaJbHUX TOOPUB Ta MO3aKOPEHEBUM MIKUBICHHSIM T'YMIHOBOIO KHCJIOTOIO —
9,52 t1/ra, mo Bume Ha 341,7%, mopiBHAHO i3 KOHTposieM. lle mosICHIOETBCS
HAJXOJKCHHSIM TOKMBHUX DPEUOBHH JO POCIMH 1 B3AEMOJIEI0 MK J00OpHBaMu,
MIJBUIICHHSIM €(EeKTUBHOCTI O10JIOTIYHUX MPOIECIB y POCIMHAX Ta 30UIbLICHHSIM

BMICTY XJI0opo(iny.
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JIBOpiuHE NOCIIIKEHHs, MPOBeAeHE B €TUNTI MMOKa3allo, U0 30UIbIIEHHS 03U
BHECEHHA a30THUX n100puB 3 60 kr/ra no 120 kr/ra a.p. 3HAYHO NIABUIINIO
BpPOKalHICTh 3€pHa KyKypyA3u Ta BMicT mporeiny. EdexkT Bim mo3akopeHeBOro
BHECEHHS TYMIHOBOi KHCJIOTH TakoX OyB TO3MUTHMBHUM Yy BCIX BapiaHTax
excriepuMenTy [175].

BBakaerbcs, 1mo n00puBa BHUCOKOE(EKTHUBHI 32 TUX HOPM BHECEHHS, SIKI
HaWMOBHIIIE BIMOBIIAIOTh NOTpeOaM riOpuIiB KyKypyA3U pi3HUX O10JI0TYHUX THITIB.
Tomy min KyKypyn3y BUKOPUCTOBYIOThCS 100pHBa (Nog-120P40-60K40-60), SIK1 CIPUSIOTH
(GopMyBaHHIO MaKCHMAaJLHOTO BPOJKal0 3epHA. BUKOpHCTaHHS OUTBII BUCOKHUX /03
1006puB  (N100-120P50-60K50-60) 301UTBITUTE BUTpaTu eHeprii B 1,5-2 pa3u a Takox
3HIKYETBCS iX OKYMHICTh Maibke Ha 50%. 3acTtocyBaHHS MiHEpaJbHUX JOOPUB Y
KiTbKOCTI ToHAa T 90 Kr/Ta 1. p. Mg KyKypy/a3y HEMOXKIIMBE Ha POIIOYUX YOPHO3EMHUX
IpyHTax. BukopucraHHs MiHEpadpbHUX JOOpPHB IMiJ KyKypya3y B J03ax, sKi
nepeBuInyoTh 90 Kr/ra I.p. HA POAIOYMX YOPHO3EMHHX IPYHTaX MPHU3BOJIUTH 10
HETPOIYKTHBHOTO BUKOPHCTAHHS €JIEMEHTIB *kuBieHHs [33, 42].

3acTtocyBaHHs MOJIOBUHU JJO3U a30THUX JOOPUB Yy IPYHTOBE BHECEHHS Ta 1HIIOT
IIOJIOBUHU y TIO3aKOpEHEBE OOMPUCKYBAHHS IIJBHMINMIO BpPOXKAWHICTh 3€pHA
KyKypya3u Ha 43%, TOpIBHSIHO 13 pe3ysibTaTaMH, OTPUMAHUMH TPHU 3aCTOCYBAaHHI
NmOBHOT J103W a30THHX a00puB (100 kr/ra, m.p.) [227]. Tlo3akopeHeBe BHECEHHS
makponoopu (NPK) moke BUKOPUCTOBYBATHICS, K JOIOBHEHHS JO BHECEHHS
no6pus y rpyHT [240].

VY TlonTaBchkiii 001acTi HaWOIMBITY ypOKaWHICTH TiOpuaiB Kykypymsu JH
[TaTpior 1 JIH diecta Oyno omep’kaHO 3a YMOBM BHECEHHS MIHEpPAIbHUX JOOPHUB
103010 NasPsoKeo + mo3zakopeneBoro mimxuBieHHs KapOamimom (15 xr/ra) Ta
MmikpogoOpuBom HoBamon @omiap (1,0 kr/ra) y ¢a3zy 5-6 mmctkiB Ha ¢oHi
MOJIUIIEBOTO 00pOOITKY TpyHTY. IIpupicT yposkailHOCTI 3epHa TiOpUIIB BIIHOCHO
KOHTPOJIIO CTaHOBUB, BiamosigHo 1,06 1 1,20 1/ra abo 19,2 1 18,9% [97].

MakcuManbHui piBEHb ypOXKAWHOCTI 3epHA KYKYpYI3H B 3axinHoMy Jlicoctemny
3a0e3rneyye BHECEHHS IOBHOTO MiHepajdbHOro no0puBa y HOpMi NigoP120Ki20 3

MPOBEJCHHSAM I03aKOPEHEBOTO MiJKUBJICHHSI MIKpoaoOpuBamu, KapbaminoM 5% 1
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cyabdarom MarHio 5%. Y cepeHbOMY, 3a TPU POKH ypOXxKalHICTh cTaHoBuUia 13,24
T/ra, o Ha 1,05 T/ra nepeBUIINIO aHAJIOTTYHUI BapiaHT JOCIIY, aje 0e3 MPOBEICHHS
nipkuBieHHs [170].

3a pesyapratamu O.B. TpyOinosa [159], mig BIIIMBOM MiHEpadbHUX JTOOPUB
NssPssKas, siki BHOCHUIM MiJ Mepury KyJbTHBAIIO, MPUPICT BPOXKAMHOCTI 3epHa
ctaHoBuB 0,40 T/ra, NpakTUYHO TaKUM BiH OyB 3a BHECEHHs JOOPUB MpH CIBO1 03010
N3oP30K3o (ipupict 0,41 1/ra). Makcumanbuuii epekT ofep:kaHo Bia BHECCHHS NasPas
nig kynbtuBaiito 1 NisP1sKis mpu ciBO1, mpupicT yposKalHOCTI 3epHa CTaHOBUB
0,80 T/ra.

O. IBanimuH Ta iH. [228] BCTAaHOBWJIY, 1110 ONTUMAJIBHY YPOXKaMHICTh 32 POKHU
JOCIIJDKeHb, OTPUMAHO y CepeaHbOpaHHbOro riopuay kykypymsu KBC 2323 ta
cepeanrocturioro KBC 381: 11,1-11,2 Ta 10,5-10,7 T/ra Ha BapiaHTax 3 10300
mMakpono6puB 250 kr/ra Ta MikpomoOpuBa 3 Ji/ra, a Takok MakpogoOpusa 300 kr/ra
Ta Mikpoo0puBa 2 1 3 si/ra.

[IponykuiiiHuii  Tporec  KyKypyA3ud ONTUMIZYEThCS 32  TOE€JHAHOTO
BukopuctanHsi NooPeoKoo 1 dromuHOBOro cuaepary; npu LbOMY (GOPMYIOTHCS
CIIPHUATINBI TOKa3HUKH BMICTY CITOJIYK OIOT€HHHUX €JIEMEHTIB B OPHOMY 1 ITIIOPHOMY
mapax IPyHTY, 3pOCTa€ MIUIbHICTh MOCIBIB, YHCTAa MPOIYKTUBHICTH (POTOCHHTE3Y
[109].

OcraHHIMU POKaMHU BUKOPUCTAHHSI PETYJISATOPIB POCTY Ta MIKPOI0OpHB HaOYII0
JIOBOJII IIUPOKOTO TOIIUPEHHS B CUIBCHKOTOCTIONAPCHKOMY BUPOOHHUIITBI. BoHU
CTalOTh HEBII'€MHOIO YAaCTHHOI IHTCHCHUBHHUX TEXHOJIOTIH  POCIMHHMIITBA.
Perynstopu pocty 0COOJMBO BaXIWBI B THX BHUIIQJKaX, KOJIHW TEXHOJOTII
BUPOIIYBaHHS HE BIAMOBIIAIOTh TEHETUYHOMY IMOTEHIIATY COPTY, 3a0e3meuyrodu
JOCTaTHIO HQTIMHICTh 1 3aXHCT TCHOTHIIIB BiJ] HECHPHUATIUBOI Aii OIOTHYHUX Ta
abioTnunux (akrtopis cepenonuina [93, 162, 167].

CporojiHi BUPOOHUIITBY MPOTOHYETHCS HU3KA MIKPOJIOOPUB, SIKI CTUMYIIOIOThH
MPOPOCTaHHS HACIHHA, PETYIIOIOTh POCTOB1 MPOIECH, MIABHUINYIOTH CTIUKICTH 0
XBOPOO, 3MEHIIIYIOTh BTpaTH BPOXKalo, aje ePeKTUBHICTH iX Ali pi3HA 1 1Ie moTpedye

HAyKOBOT'O OOTPYHTYBaHHS Ta MPAKTHYHUX pekomenmaiii [41, 179].
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BukopuctanHs peryasaTopiB pocTy i J0OpUB MOKE IPHU3BECTHU 10 MIJBULLEHHS
MPOJYKTUBHOCTI Ta MOJIMNIIEHHS SKOCTI MPOJYKIIi, a TAKOXK 10 MOJIMIICHHS YMOB
CUTBCBKOTOCIIOAAPCHKOTO  BUPOOHMIITBA,  OCKUIBKM  CHUIBHE  BUKOPUCTaHHS
PEryJsTOpiB POCTY POCIUH 1 MIKPOJOOPUB MOTEHIIIHHO MOXKE 3HUZUTH CIIOKUBAHHS
¢ynurinuaie Ta iHcekTHHHAIB Ha 25-40 % [34, 122]. HeoOXimHICTh 3aCTOCYBaHHS
MIKpOJOOpPUB TPU BUPOLIYBAHHI CUIBCHKOTOCHOJIAPCHKUX KYJIBTYp, 3yMOBJIIEHA
KUTbKOMa MPUYMHAMM: BHUKOPUCTAHHS BHUCOKOBPOXKAWHUX TIOpHIIIB, 30UIBIICHHS
BPOXKAMHOCTI SKUX MOXE TIPU3BECTH JO 3HWKECHHS BMICTY MIKpPOCJIEMEHTIB Yy
OPOAYKTUBHIN Macl; MOKPAIICHHs SIKOCT1 3€pHa; MIABUILIEHHS CTIHKOCTI 0 XBOPOO Ta
HECHpUATIMBUX (PakTopiB; 30ajJaHCOBAHE IKUBJIEHHS POCIMH Ta 30aradyeHHs
POCIIMHHUIIBKOT PO yKIlii MikpoenemeHTamu [205].

[To3uTHBHA M MIKpOEIIEMEHTIB Ha POCIMHU 3yMOBIICHA III€ ¥ THM, [0 BOHH
NpUHMalOTh Y4acTh B OKHCIIOBAJbHO-BITHOBIIOBATBHHUX IPOIECAX BYTJICBOJIB
HaBKOJMIIHKOTO  cepepoBumia. [lig BIUIMBOM  MIKpOEIEMEHTIB B  JIMCTKax
30UTBIIYETHCA CKJIAJ XJIOpPOQiTy, TMOKpAMYEThCS (OTOCUHTE3, ITIABUIYETHCS
acuMiTroroua aist pocnuHu [249]. [lozakopeHeBe BHECEHHS Pi3HUX BHUIIB JOOPUB €
€KOHOMIYHO €()EKTHBHUM CIIOCOOOM IOMOBHEHHS NIe(IUTY MOKUBHUX PEYOBHH,
0COONMBO B  HECHpHUATIMBUX yMoBax [95]. OnrtumanbHe 3a0e3neyeHHs
MIKpOEJIEMEHTaMHU TPHUCKOPIOE PO3BUTOK POCIHMH 1 JO3pIBaHHS HACIHHSA, a TaKOX
HIiIBHIIYE ITOCYXO0- Ta XOJOIOCTIHKICTH [32].

[uuk (Zn) npuiiMae ydacTh y a30THOMY OOMiH1, CIIPUSIE€ CUHTE3Y aMIHOKUCIIOTH
TpuntoaHy, sKa BUCTYIAE PETYIATOPOM POCTY POCIHH. LIMHK TakoXX BXOAUTH 10
(dbepMEHTHUX CHUCTEM, SIKI PETyTIOI0Th BYTJEBOIHUM, KUPOBHUH, GpochopHuil 0OMiIHH
Ta OlOCMHTE3 BiTaMiHIB. 3aCTOCYBaHHsS BHUCOKUX 103 (ochopHuUX Ta KalilHHX,
BaITHAKOBUX TOOPWB, HU3bKA TeMIIepaTypa IPYHTY, YIIUTbHEHHS HOTO, HU3bKHI BMICT
Opra”iyHoi pedoBUHH, BUCOKHI BMICT docdopy (P), kamemiro (Ca), maruito (Mg) abo
Migi (Cu) B HbOMY 3HHKYE JIOCTYITHICTD IIMHKY JuTst pociiuH [91, 142].

Mapranens (Mn) nominirye 3acCBOEHHS CIIOIYK MIHEPAJIBHOTO a30TY, aKTUBI3Y€
npolecu AuxaHHs, (POTOCUHTE3 Ta PICT KopeHeBoi cucteMu. [limani rpyHTH (JIerkoro

IPaHyJIOMETPUYHOTO CKJIaAy), BACOKUIM BMICT OpraHiyHO1 pEYOBUHU, BUCOKHUI BMICT
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3amiza (Fe), miail (Cu) 1 uuHKY (Zn) y IpyHTI 3HHXKYIOTh JTOCTYIHICTh MapraHIto s
pociuH. Minpe (Cu) miiBHILYy€ CTIMKICTh POCIWH 0 HU3BKUX TEMIIEpaTyp MOBITPS,
0COOJIMBO Ha paHHIX (azax, a TAKOX MOCYXOCTIMKICTh Ta KapOCTIMKICTh POCIHH.
Migp TakoX perytoe ByrjieBOAHUNA Ta OUTKOBUI 0OMIHU. 3aCTOCYBaHHS BUCOKHX 1103
a30THUX, BaIHIKOBUX 100pUB Ta BUCOKHM BMICT a30Ty (N), pochopy (P) Ta uunky
(Zn) B IpyHTI 3HWKYE TOCTYIHICTh Mii st pociuH [136].

bop (B) cmpusie pocTy MepUCTEMHHX TKAaHWH BET€TAaTUBHUX OPraHiB Ta
KOPEHEBO1 CUCTEeMH POCIUH, MPOPOCTAHHIO MHUIIKY B MUJIKOBUX TPYOKaXx, MiABHUIIYE
foro (QepTUIBHICTh, MO TMOJIMIIYE TMPOLECH IUIOJAOHOIICHHS Ta 30UIbIIYE
BpOXKalHICTh KyKypya3u. IlocymnmuBi ymoBu, BuUcOKUM BMicT a3oTy (N), crmoiyk
kanbiito (Ca) i kanito (K) B IpyHTI 3HHKYIOTh TOCTYIHICTh O0pY Juist pociuH [173].

BuxopucranHs MIKpoAOOpPHB 1 CTUMYJSTOPIB POCTY Ha TOCIBax KyKypyI3u
TIO3UTHUBHO BIUTMBAE HA PICT 1 PO3BUTOK POCIIHH, IO CBOEIO YEPrOI0 MO3HAYAETHCS Ha
dbopmyBaHHI BpoOXallHOCTI. BHECeHHSM MIKPOJOOpPUB Ta PETYIATOPIB POCTY,
HE3JICX)KHO BIJ TPYNH CTUIJIOCTI TiOpwaa, MABUIIYIOTh YPOXKAMHICTh 3€pHA
kykypya3u Ha 0,38—1,26 1/ra. Halikpammuii eexT Bij 3aCTOCYBaHHS MIKPOJIOOPHB 1
PETYIATOPIB POCTY CIIOCTEPIraBCs y CEPEAHbO- Ta MI3HBOCTUIIMX TiOpuais [94].

B ymoBax Jlicocreny Ykpainu, oOpoOka HaCIHHS KYKYpYyJ3U MIKpOJ0OpUBaAMU
YaraVita Teprosyn NP+Zn (5 5/T) + oOnpucKyBaHHS pOCIUH KyKypym3u y ¢asi 3-5
naucTkiB YaraVita Maize Boost (4 i/ra) mae 3MOry OTpUMATH MTOKa3HUK YPOKAKHOCTI
3eeHoi Ta cyxoi macu Ha 1,2—-3,8 %, a mpu 00poO1ti Haciaus YaraTera Tenso Cocktail
(0,15 kr/tr) + oOmpuCKyBaHHI POCIHH KyKypym3u y ¢asi 3—5 muctkiB YaraVita
Kombiphos (3 n/ra) na 1,5-4,2 %, y nopiBHsHHI i3 BapiaHTamu 0e3 iX BHKOPUCTAHHS
[123].

BusznadyeHo, mo 3aiexHO Big TIOpUIY KYKypyA3W, 03U MaKpoIoOpuB i
BHECCHHS MIKPOJOOPHUB YpOXKANHICTh KyKypyA3u mimBumyeThcss Ha 1,4-24,0 %,
MOPIBHSAHO 13 BapianTamm 0Oe3 ix BukopuctaHHs [213]. 3actocyBanHS 100pHUB
MIJIBUIITYBAJIO BPOXKAMHICTh 3€JICHOT Ta CYX0i Macu KyKypya3u Ha 9,8-22,1 % ta 7,7—

19,2 %, y mopiBHSHHI 13 KOHTPOJIHHUMHU BapiaHTaMH. 3a BHECEHHsI MiHEpaTbHUX
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no06puB y no3ax N1goPgoKgo BpokaifHICTh 3€7I€HO01 Ta CyX0i Macu KyKypya3u Oyia Ha
18,8 T/ra ta 5,1 T/ra BUIIOIO, HXK HA KOHTpOJII [46].

B nmocaimkenni C. M. Kanencekoi i P. B. ToBenbko [76] Bu3HauecHO, 1110
MaKCUMAaJIbHUM TO3UTUBHUM €(deKT BiJl BUKOpuUcTaHHs noopusa ['ymunin Ctumyn y
HOpMi 3 Ji/ra 3a(iKCOBaHO HA BaplaHTI BUKOPUCTAHHS MIHKUBJICHHS Y (EHOJIOTTYHY
¢dazy 5—7 nuctkis (BBCH 15-17) Ta onHOpa3oBoro BHeceHHs. B cepennboMy, 3a Tpu
POKH JOCHIIKEHb, piBeHb ypoxkaiHocTl y riopuny EC Konkopa 3 naHoro BapiaHTy
ckinanas 8,87 T/ra, a y riopuay Actepoig — 8,56 T/ra BIANOBITHO, 3 CYTTEBUM
PUPOCTOM YPOXKANHOCTI MO BapiaHTaX €KCIIEPUMEHTY Ta BiTHOCHO KOHTPOJTIO.

[Tpu nHCTKOBOMY 3aCTOCYBaHHI KOMIUIEKCHUX MiHepalbHUX a100puB Plantonit
Frumentum 1 Plantonit Grain mpoayKTHUBHICTh KYKYypya3u 3poctania Ha 6,0 1 5,4%,
nopiBHsAHO i3 BHeceHHsM nuiie NgoPsoKeo. ITpu BHecenni NeoPsoKso + Plantonit Grain
PaAHHBOCTHUTJI1 T1IOpUAM 30UTBIITYBAIM BpOXKAaMHICTh 3epHA Ha 1,76 T/ra, cepeHbOpaHH1
Ha 2,11 t1/ra, cepemnpocturii Ha 1,96 T/ra. Ilpm npoMy HaWBHUIIMN NPUPICT
BPOKAMHOCTI CIIOCTEPITaBCs Y CepeHbOPAHHIX Ta CepeaHbOCTUTIIHNX ri0puaiB (1,48—
2,32 t/ra) [44].

Haii6inpiy edextuBHicTh B ymMoBax 3axigHoro Jlicocremy VYkpaiHu mano
HOpOBEACHHS IM03akopeHeBoro mimkuBieHHs y ¢asi BBCH 20 (10 muctkiB)
MIKpoJgoOpuBamMu, KapOamimoM Ta cyiabdatom MarHipo. HadiBummii  piBeHb
BpOKalHOCTI oTpuMain 3a yaoOpeHHs NigoPsoKiso Tpu mimkuBiaenHi y ¢aszi 10
JUCTKIB, 1m0 ctaHoBuTh 13,24 1/ra [170].

HaiiBuiy BpokaitHiCTh 3epHa KyKypy3u B ymoBax Jlicocreny Ykpainu Oyio
oJIep>KaHo 3a IBOPA30BOTO MikuBIeHHS MoHouuHK + biomar + Bumnen y ¢azy 5-
7 Tta 10-12 mwmctkiB -8§,18 T/ra y ribpuma parabocTUrioi Tpymu. [lpupict

BPOKaHOCTI, 3aJIEKHO BiJ] MO3aKOPEHEBUX MMI/HKUBIICHD Ta TPYNH CTUTIIOCTI TidOpua

cranoBuB 0,72-1,50 1/ra [134].
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1.3. 3HaveHHsA AecUKauii y TEeXHOJIOT I BUPOLIYBAHHS
CiJILCHKOroCnoAapchbKUX KyJbTYP

JlecukaHth  —  XIMIYHI ~ pPEYOBMHHM, IO  BUKOPHUCTOBYIOTHCS B
CUTBCBKOTOCIIOAAPCHKOMY BHUPOOHUIITBI I MPUCKOPEHHS MIATOTOBKH TOCIBIB 10
MEXaHI4HOro 30MpaHHs. [X BUKOPHCTaHHS J03BOJAE OOMEKHUTH IOMIUPEHHS XBOPOO
3HHM3UTH BUTPATH Ta ONITUMI3yBaTH CTPOKU 30MpaHHs Bpoxkaro. Jlecukarlisi He BIUTHBAE
Ha SKICTh HACIHHS ajie MOro CXOXICTh Ta OlOJIOTIYHMM MOTEHLIall ypoxKailHOCT1
KyJabTyp 30epiraetbes. [lecukarniss € BaXJIMBOKO ONEpaIi€el0 B TEXHOJIOTIT
BUPOIIYBAaHHS CITLCHKOTOCIIONAPCHKUX KYJIBTYp, SIKa J03BOJIIE OTPUMATH PaHHIN
ypokai, TpuBane 30epiraHHs Ta BHPOOHMIITBO 3€pHa BHCOKOi sKocTi. Yepes
HEOOXIJTHICTh eHepro30epeeHHs HEOoOXiTHO 3MEHIIUTH BHCOKI BHUTpAaTH Ha
micisi30upalibHe CYIIIHHA 3€pHA 3a JIOMOMOI'0OI0 BIIMOBIIHUX MEXaHI3MIB Ta MallHH.
30upaHHs 3¢pHAa 3 HU3BKMM BMICTOM BOJIOTHM Ma€ IOJABIHHY mepeBary: eKOHOMIIO
BUTpAT 1 MOKpaIeHHs skocti HaciHuas [230].

VY CTifikUX A0 BHCHXaHHS POCIWH BETETaTHUBHI OpraHW MOXXYTh BHUCHXAaTH
npuOau3HO 110 4—13%, ToAl K YyTIUB1 A0 BUCUXAHHS POCIWHU T'MHYTh, BMICT BOJHU
cranoButTh Menmie 20-50% [256]. TTocyxocTiiiki pOCIMHHM MarOTh Pi3HI MOKA3HUKH
amanTaiii 10 crpecy. 3ajekHO Bi CcTaHy (DOTOCHHTETHUYHOIO amapary, Il 4ac
3HEBOJHEHHS POCIMHHU MOKHA TOJUIUTA HAa TOMOMOTIAPWYHI Ta MOWKUIOT1APHYHI
Buau [262]. Ilim wac nerimpaTamii y TOMOHOTiApWYHI BHAKM 30epiral0Th CBIk
doTocuHTETHYHMI anapat i XJaopodinu y Gopmi, siKka JIETKO BIAHOBIIOETHCS, TOJI SIK
y TOWKUTOTIIPUYHUX BHJIIB BUCUXAaHHS MPU3BOAUTH 1O BTpPATH XJIOPOPLTY, KUK
MOBHHEH OYTH TIOBTOPHO CHHTE30BaHWU micis perigparanii [255]. Cridiki g0
BUCUXAaHHS POCIMHM MOKHA pO3JAUIMTH TaKOXX Ha OCHOBI BIAMIHHOCTEH Yy
MOJIEKYJISIpHOMY MeXaHi3M1. [IoBHICTIO CTIMKI 70 BHMCUXaHHS POCIMHU 3/1aTHI
MPOTUCTOSITH MIBUAKOMY BUCUXAHHIO Ta MAIOTh KOHCTUTYTHUBHY TOJEPAHTHICTH, TO1
SIK MOJIU(pIKOBAH1 BUIM, CTIMK1 0 BUCUXAaHHS, 3/IaTHI MEPEKUTH TTOBUILHE BUCUXAHHS
Ta BOJIOJITH 1HIYKOBAHOIO TOJEpaHTHICTIO [256]. MexaHi3Mu, 3anpONOHOBAHI JIJIs
MOSICHEHHS 3/IATHOCTI BET€TAaTUBHHUX POCIWH, CTIMKUX JI0 BUCUXAHHS, MEPEKUBATH

BHCHUXAHHs, BKIIOYAIOTh HAKOIIMYCHHA CaxXapO3H, HAKOIIMYCHHIA CTPCCOBUX 6iHKiB,


https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/desiccation
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/sucrose
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/heat-shock-protein
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NIABULIEHY 3AaTHICTh A0 3TOPTAHHS CTPYKTYP KJIITHHHOI CTIHKM Ta HAKONWYEHHS
MeMOpaHOCTAOLTI3YyIOUUX MOMI(EHONMIB 1 aHTUOKCUAAHTIB. OngHak OyAb-akuil 13
BUIII€3a3HAYCHUX MEXaHI3MIB MOXE HE MaTh TakKoro X eQeKTy Ha pOCIHHAaX,
YYTJIMBMX J0 BUCUXaHHS [277].

BucymyBaHHSl CIpUYMHSIOTH NpenapaTy Ta repOiuuan 3 pI3HUMH MeXaHi3MaMu
Iii Ha OCHOB1 JMKBaTy, riigocarty Ta rmodocuHary amonio [153, 169]. s
npukiany, JwukBat 1 [lapakBaT — HeCeNEeKTHBHI KOHTAKTHI TrepOIlMuau, 10
CIPUYMHSIOTh BUCYIIyBaHHS 1 Aedomiamiro [223]. [{i mpenapaTd JiIOTh HUISIXOM
NpurHideHHs (OTOCHHTE3y B pociuHaX. BOHM 3maTHI A0 aBTOOKHUCIICHHS
BiTHOBJIFOIOYM KHCEHb JIO0 CYNEPOKCHUIHUX paIUKaiB, sSKi MOXYTh NpPSIMO YU
OTIOCEPEIKOBAHO CIIPUYMHUTH 3aru0eib KIITHH 1 TOCUJIUTH BUCUXAHHSI 3€pHA 1 JINCTS
cuibebkorocnoaapcbkux Kynbtyp [207]. ETedon cripusie 3MEHIIIEHHIO pOCTY POCIIHUH,
IO 3aCTOCOBYE€ThCA sK nedomianT 1 gecukant. Ilig yac Bukopuctanus Etedony B
POCJIMHI BUIUISETHCS €THIICH, IO CHpHsSe 3arubeli pi3HUX BETeTaTHBHUX OPTraHiB,
TakKuX K JHUCTS, KBiTH 1 muiogu [188]. [lis rmidocary Ta riatodocrHATy aMOHIIO
MoJIsiTa€ B TOMY, II0 BOHHM BUKIWKAIOTHh 3aru0esib KIITHH, IO B IOJAIBIIOMY
CIPUYMHSE TOBUIbHE BUCUXAHHS POCIMH MPUPOAHUM HUIIXOM. BoHM 3a0e3meuyioTh
3HUIICHHS HE JIMIe HaJA3eMHOI MacH POCIHH, ajie ¥ KOPEHEBOI CHCTEMH, TOOTO iX
ocTaToyHa e(eKTUBHICTH SIK JIECUKAHTIB 3HauyHO Buia [138]. OmHaK BUKOPHCTaHHS
JIECUKAHTIB IITYYHO TMPHUCKOPIOE JO03piBaHHSA KYyJIbTYyp, L0 MOXE HEraTUBHO
MO3HAYMTHUCS Ha IXHIN yposkaiHocTi [116, 237].

Ha nymxy GaraThox MOCHiTHUKIB, BUKOpucTaHHs [midocary K HETOKCUYHOTO
repOIuay KU HE € TOKCHYHUM I HEeIUIbOBUX OPTaHi3MiB (HampHKIad, KOMax,
BoaHOi uiopm Ta Qaynu, mroaei), 1 Ak Ayxke ehEeKTHBHOTO 3aco0y OOpoThOH 3
Oyp’stHAaMUu € CyNepewIMBUM Yepe3 WOTO MIMPOKE BUKOPUCTAHHS ICHYE BCE OLIbIIE
JI0Ka3iB HOTO EKOTOKCHUKOJIOTIYHOTO BIUIMBY Ha OlOpPI3HOMAHITTS arpoOeKOCUCTEM
[197, 232, 280]. TouHe ¥ MOBHE YSIBICHHS MPO HASBHICTb, CTIMKICTH 1 MEPEMIIICHHS
3anuiiKiB [idocary B MHIKY Ta HEKTapi pi3HUX BUIIB POCIHH J10Ci BicyTHE [294].

BHecenHst necukaHTa Ha TMOCIBaX KyKYPYI3HW 3MEHIINYE HAKOMWYCHHS CYXOi

PEUYOBMHU B PI3HUX OpraHax, MpUYOMY HaWOLIbLIE y CEPEIHBOINI3HIX T1OpHUIIB.



42

HIBuaKICTh Aerigparaimii 3epeH Micas OONPUCKYBAaHHSA [E€CUKAHTAMHM TMO3UTHUBHO
KOpeJroBajia 31 IIBUJKICTIO 3HEBOJIHEHHA cTe0eN 1 IMCTKIB. be3 HeraTUBHOro BILIUBY
Ha BPOXKaWHICTh, OOMPUCKYBaHHS JECUKAHTaMHU 30UIBIIWIO 3arajibHy IIBUIKICTb
3HEBOJIHEHHSI POCJIMH, CKOPOYY€ Yac BiJ LBITIHHSA 10 (1310JO0T1YHOI CTUIJIIOCTI Ta
30UIbIIye dYac BiAg (PI310JIOTIYHOI CTUTIIOCTI A0 300py BpOXarw, LI0 CIPUSE
MOJAJbIIOMY 3HIDKEHHIO BOJIOTOCTI 3epHa mepen 30upanusm [292]. CreGio
KyKypyI3u 30epirae BeJIUKY KUIBKICTb BYTJIEBOAIB MijJ Yac BEreTaTUBHOI CTajii
PO3BUTKY pociuH. PemoOunizallisi ux pe3epBiB CHpHUA€ HAJIUBY 3€pHA KYKYpPYI3U.
[Ipuckopennst neriipartaiii 3epeH KyKypyIa3u Mif yac 30upaHHs 0e3 3HMKECHHS
BPOKaHOCTI Ma€ MOTEHUIWHY I[IHHICTh JUIsi BUPOOHUITBA TiOpUAHOTO HACIHHS
KyKypya3u [235].

B excnepumenTi, nposenenomy B YHiBepcuteTi Minnecotu (CILIA), rmidocar
3aCTOCOBYBaJIM Ha Kykypyasi B go3zax 0,4, 0,8, 1,3 1 1,7 kr/ra go ¢i3ionoriunoi
cruriocti (44—47 % Bonorocti 3epHa) i y ¢isionoriuniii crurmocti (35-39 %
BOJIOTOCT1 3epHa). Uepes Tpu THXKHI TiCIs BHECEHHS, BMICT BOJIOTH B 3€pHI rOpHU/IiB,
00poOaeHux 10 (Hi31010r14HOT CTUTIIOCTL, OyB Ha 2,3—6,9 % HIKUKUM, HIXK Yy T10pUIIB,
o0pobsiernx g0 iziomoriyHoi crurnocti. KomHa 3 o0pobOok rmidocaToM He
3MEHIIMIA BpOXKAWHICTE 3epHa Kykypym3u [176]. CBoewacHe 3acTOCyBaHHS
rimidocary, SK JecHKaHTa, 3HUXKYE BMICT BOJord B 3epHi Ha 22-35 %, He
CIIPUYHMHSIOYM BTPATH BPOKAMHOCTI Ta AKOCTI. [Ipn 11bOMy BiH HETaTHBHO BILJIMBAE Ha
dboTOCHHTE3, CIPUSIOYN TO3PIBAHHIO Ta CTAPIHHIO JIUCTKIB. Y TOH e 4yac, BiH TaKOXK
MOCHIIIOE  PEeMOOLTI3aIlil0 HECTPYKTYPHUX BYIUVIEBOJIB (PO3UMHHHX I[yKPiB 1
KPOXMAJTI0) 3 BETeTaTHBHKUX OPTaHiB 110 3epHa [293].

3actrocyBaHHs TmiocaTy mpu BOJOTOCTi 3epHA KyKypya3u 47 % mpu3BOANIO
710 3HAYHOTO 3HIKEHHS BOJIOTOCTI Ta Macu 3epHa mia 4ac 30upanss. Komu mociBu
KyKypya3u 00po0sisiiii ipu Bostorocti 3epHa Bif 30 mo 15 %, rmidgocar He BIuiMBaB Ha
BUJISITAHHS, BPOXKAMHICTh, BOJOTICTh a00 Macy 3epHa. 3acTOCyBaHHS riidocary He
BIUIMBAJIO HA CXOXICTh HACIHHS KyKypyI3u. Asie, 0OpoOKa MOCIBIB MpHU BOJOTOCTI
3epHa 35 % 1 BuIlle MPU3BOAMIA JO CYTTEBOTO 3HUKEHHS €HEprii MpOpOCTAHHS

HaciHHs [275].
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JocnipkeHHs MU  TIpoBeeHUMHU Y mpoBiHUIi XelnyHussH (Kwuraif) Oyno
JIOBEJICHO, 10 CyMilll eTe(oHY 1 TiA1a3ypoHy €(heKTUBHO 3HUKYE BMICT BOJIOTH B 3€pHI
KYKYpYJ3H Ta HOKpAaIly€e BPOKAaWHICTh 1 AKICTh 30MpaHHsA. TakoX L KOMOIHAIlis
mpenapaTriB - 3HAYHO MPUCKOPWIIM  CTapiHHSA  JIMCTS, 30UIBIIMJIM  IIBUJKICTH
3HEBOJIHEHHS & TAKOX 3MCHIITMIIN TPUBAIICTh HATUBY 3epHa [239].

Pesynbpratn mocmimkenas W. Cao Ta iH. [192] moka3anu, 110 3aCTOCYBaHHS
HNukBaty Ha ctaaii RS 3epnHa mpuckoproe perimparaiiro KyKypya3u. Bosoricts
3smenmyBanacs Ha 2,37 %, 2,01 % 1 2,44 %, 3aiexHO BiJl KOHIICHTpAIlli mpernapary.
[Ticns BHeceHHs J{MKBaTy ypoXKailHICTh 3epHa, CTPYKTYpa BPOXkKalo, BMICT KpOXMAJIIo,
Oika Ta KUPY B 3€PHI KYKYPYIA3H HE 3MIHMIIHCS.

B ymoBax bpazunii Oyno mpoBeAeHO OLIHKY €(EeKTHBHOCTI 3aCTOCYBaHHS
repOinmaiB [lapaksart 1 JIukBat, K JECUKAHTIB B MOCiBaX KyKypya3u 3a 14 1 7 nHIB 10
(131070T1YHOT CTUTJIOCTI 3€pHA KyKypyA3u Ta 7 nHIB micis. BcraHoBieHo, 110
JIECUKAHTU HE BIUIMBAJIM HA BUCOTY POCIHH, MPOAYKTUBHICTh Ta SKICTh 3€pHA, X04a
Bi3yanbHO croctepiranocsi, mo [lapaksat aie mBuame, HiKk [ukBaT, pyiiHyrouu
TKaHUHY JIUCTKIB pociauH. CTaTUCTUYHI BIAMIHHOCTI, BHSBJIEHI MK JBOMa
JIecuKaHTaMu Toka3anu, 1o JlukBatr OyB edekTuBHImmM, HDK I[lapaksar.
3acTocyBaHHs JAeCUKAHTIB 3a 14 116 10 (Pi310J0T1UHOT CTUTIIOCTI 3€pHA KYKYpYA3U
NPU3BEJIO 0 3HWKEHHS BpPOXKAIO 3€pHA Yepe3 3MEHIICHHS Macu CyXOi PEYOBHHH
3epHa. Bukopucranns [lapakBaTy Takox Mpu3BEiO 10 OTPUMAHHS 3€pHA 3 OLIBIIO0
3axBoptoBaHicTio Fusarium subglutinans i #oro 3actocyBanHs 3a 14 nmi6 nmo
(131070T19HOT CTUTIIOCTI 3€pHA CIPHUSIO HAUOUIBIIINA YPaKEHOCTI II€I0 TPUOKOBOIO
XBOpoOoto [242].

R. W. Gesch Ta in. [210] BcTaHOBWIIH, 1110 3aCTOCOBYBaHHS XJIOpATy HATPIO, K
JecukanTa Kykypyasu Ha pannii (D1), cepenniit (D2) 1 dizionoriuniit (D3) ¢azax
PO3BUTKY 3€pHa, IPUCKOPUIIO 301p ypoxkar KyKypya3u Ha 1-3 THKHI, OPIBHSHO 13
nisHKaMu 0e3 ix BukopucTaHHs. OO0poOkum y dazy D2 1 D3 we BmimHynmu Ha

BpPOXKAHICTh 3€pHA KYKYpPY/3H, ajie BOHA 3MeHIImIacs Ha 16 % 3a BUKOPUCTAHHS y

dazy D1.
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I'ep6inuan [apaxsar, ITapaksat + [iypon 1 ['moocuHaT aMOHII0 3HUKYBAIH
BOJIOTICTh JIMCTSI 1 BOJOTI COpro, ajie TUIbKU [JroocuHAT aMOHIIO 3HUKYBaB
BosioricTe creben. IlapakBat + JliypoH Mae Kpamuii BIJIUB Ha BTpaTy BOJIOTH
0loMacor0 pOCAMH 1 TOMY Ma€ OUIBIIMM TMOTEHIal JUIsi BUKOPUCTAHHS IS
nepea3oupanbHoi Aecukanii. OgHaKk 3acTOCYBaHHS TepOILMIIB CHOPHUSE MIBUIIITN
nedomianii, a ToMy 30MpaHHs BPOKAKO CH1J] TPOBOJUTU MPOTAroM 14 mHIB micis ix
3acrtocyBanHs [198].

3acToCcyBaHHs JECUKAHTIB 3a BOJIOrOCTl HaciHHs Bulie 30 % 3HaYHO 3MEHITy€
BPOXKaWHICTh COUEBUIII Ta 30UbIIYe 3anuiiky [midocary B 3i0panomy Bpoxai [291].

KonTponboBana o0poOka necHMKaHTaMHu MIIEHUIl MICIAS HAJUBY 3€pHA Ja€
3MOTY PEryJIIOBaTH CHIBBIJHOIICHHS MIXK CTapiHHSIM 1 peMOOUTI3alli€l0 Ta CIPUATH
dopmyBanHIO 3epHa [288].

Huxsar, [TapakBat Ta ETeon 3mMeHIIyBanu BMICT BOJIOTH B 3epH1 pucy Bix 0,5
10 6,4 %, cxoxicTs HaciHHA Ha 3,3 %, eHeprito npopoctanns Ha 13,3%. Jluksar y
1031 120 r/ra 3ymoBitoe epeKTUBHY ASCUKAIlIIO 3 MEHIITUM HEraTUBHUM BILUIMBOM Ha
Macy 3epHa Ta €HEepriro mpopocTaHHs HaciHHs [221].

[TonboBi BunpoOyBanns, mposeneHi B Oxinaxomi (CLIA) y 2017 Ta 2018 pokax,
MOKa3aJM, 1[0 BUKOPUCTAHHS JICCHKAHTIB CIPUSIIO OLIBII IIBHAKOMY Ta OUIBIIOMY
BUCHUXAHHIO POCIMHU COPTrO 3€pHOBOrO, MPUYOMY 3aCTOCYBaHHsS riidocaTy Ta
rimdocary+cadurydheHanun  Cpusiio HaWOUIBIIOMY 3HWIKEHHIO Bojorocti. Ha
BIIMIHY BiJl BOJIOTOCTi POCJIMH, BOJIOTICTh 3€pHA HE 3a3HaBajia MOCTIMHOTO BIUTUBY
necukaiii. 3arajgoMm Oyno BHSIBJICHO, IO SK TiidocaT, Tak 1 komOiHalisa riuidocary 3
cabnydenammiom 3a0e3MeUyrOTh Kpalie BUCHUXAHHS TMOPIBHAHO 3 OKPEMHUM
BUKOpHCTaHHAM cadurydeHanmry, kappeHTpa3oHy i xjopaty Hatpiro [184].

BuxoprcTtaHHS JECHMKaHTIB y TEXHOJIOTII BHPOIIYBAHHS TPEYKH TOJIMIIYE
30upaHHs BPOXKAIO 32 PaXyHOK CKOPOUYEHHS Yacy Ha 30MpaHHs Ta MiHiMi3allii BTpaT
BHUCOKOSIKICHOTO 3€pHa B yCIX JOCHIIDKyBaHUX COpTiB. Halie(eKTHUBHIIIOW 703010
necukanta Yparan @opte € 3,5 51/ra, BAKOPUCTAaHHS SIKO1 3a0e3neuye Ha 85 100y micis
MOBHUX CXOA1B 0JIHO(Da3HUI 301p HAMBUIIIOTO PIBHS BPOXKAWHOCTI — BiNnoBiAHO 1,41

1/ra (copt Manuuka); 1,67 (Aurtapis); 1,62 (€nena) 1 1,56 1/ra (copt KpynHozenena).



45

Taxi pe3ynbratu 3a0e3neuye W 3acTocyBaHHA AecukaHta Paynpman noszoro 4,0 n/ra

[138].

BucHoBku 10 po3ainy 1

AHaniz HayKOBUX JDKEped BITYM3HSHUX Ta 3apyOLKHMX JIOCHIJIHMKIB,
OB’ I3aHUX 3 MPOOJIEMOIO JOCTIIKEHb, TO3BOJIUIN 3pOOUTH BUCHOBOK MPO T€, IO Y
BUPOILIYBaHHI KYKYpYA3U OyJIO TOCATHYTO 3HAYHUX YCHIX1B 3aBJSKH BUKOPHUCTAHHIO
BUCOKONPOJAYKTUBHUX 1HHOBAIIMHUX TiOpuIiB, 1HTeHCHU(]IKalil TEXHOJOrii 1
BIIPOBA/PKEHHIO €()EKTUBHUX CUCTEM YIOOpEHHs, ajie JAesKi MUTAaHHS 3aJIUIIaI0ThCs
HEJ0CTaTHhO BMBYEHHMMH, 30KpEeMa BIUIMB MAKpO- 1 MIKPOJIOOpUB Ta JI€CUKAHTIB Ha
YPOKaMHICTB 1 IKICTh OCHOBHOI 1 TOO1YHOT MPOIYKIIIT Ii€T KyIbTypHu. Takox notpedye
TEOPETUYHOTO 1 MPAKTUYHOTO OOTPYHTYBAHHS MOXKJIMBICTH BUKOPUCTAHHS MOOIYHOT
OpOAYKIIi KYKypyA3u s BUpOOHUITBA mnanuBHuX neneT. lle migTBepmxye
aKTYaJbHICTh TEMHU JIHUCEPTAIITHOTO JOCIIKEHHS Ta HEOOXITHICTh IOMAIBIINX

JOCJTIJDKEHb 3 JJaHOT IPOOJIEMHU.



46

PO3/LI 2
YMOBHU TA METOJMKA IMPOBEJEHHS JOCJIUKEHD

2.1. rpyHTOBO-KJIiMaTI/I‘IHi YMOBHM 30HHU MPOBEJICHHA 10CTiIKeHb

JlocipKeHHsI 32 TEMOIO JucepTaliiHoi poootu npoBoawinck B 2022—-2024 pp.
B IICIT «Arpodipma «CsitaHok» binouepkiBcbkoro paiony KwuiBchkoi o6iacTi,
po3Mimenomy y 30H1 [IpaBobepexxnoro Jlicocteny Ykpainu.

Penbed KuiBchkoi 06sacTi MIOCKUM 1 3arajioM CXWISIEThCS 10 AoJuHU JIHIMpa.
[TiBHiuHa yacTuHa o0nacTi po3TamoBaHa Ha [lomicekiil HU30BHHI. CXiJHA YaCTUHA €
gacTuHOW [IpuaHinpoBchkoi HU30BHHHM. [liBIeHHAa Ta MiBICHHO-3aXigHa YaCTUHU
3Hax0AThCs Ha [IpuaHinpoBChKil BucounHi (0au3bko 273 M Haja piBHeM Mops) [56].
[I{o/10 TEOJOTIYHOTO BiJHOIICHHS, TO BULTONEPKIBCHKHMI pailoH pO3TAIlOBaHWNA Ha
KPUCTAJIIYHUX IIUTOBUX MOpoaax YKpaiHu. BiH posmimieHuid B MiBACHHO-3aX1AHIN
gactuHi KwuiBchkoi obmacti, B Mexax I[lpuaHinpoBcbkoi BucouynHHU. [loBepxHs
1aTonoAi0Ha, XBUIISICTA, TYCTO MepecideHa PIYKOBUMHU JOJMHAMHU Ta YUICIMHAMH.
Teputopiero paiiony mpoTikae piuka Pocs [131].

Kiimat binonepkiBchkoro paioHy € MOMipHO-KOHTHHEHTAJIbHHUM, TEIUTAM, 13
JIOCTAaTHIM 3BOJIOKCHHSM. 3MMa M’siKa, cepeHs Temreparypa cidsst —6 °C (tabdu. 2.1).
Tabnuysa 2.1

Kiaimarnuna xapakrepucruka BitonepkiBecbkoro paiiony [131]

Iloka3zuuk

Ciuenn
JlroTnit
bepesenb
KBiTeHb
TpaBeHb
UepBeHb
Jlunenp
CeprieHb
Bepecenb
’KoBTeHb
JIncromazn
I'pynens
Pix

AOconroTHUI

o 7,3 35,4 39,1
Makcumywm, °C

Cepenniit makcumym, °C | -3,0 | -1,0 (4,0 (13,0 20,0 23,0 24,0 24,0 21,0 12,0 4,0 |0,1 14,0

Cepenns Temneparypa, °C| 0,5 | 1,0 |4,1 10,2 14,9 18,9 19,8 20,1 14,1 11,3|7,4 |3,5 |6,9

Cepenniit MiHiMyM, °C -8,0 |-7,0 |-2,0 4,0 |9,0 13,0 14,0 13,0(9,0 (4,0 |-1,0 |-5,0|9,0

AOCONIOTHUI MIHIMYM,

°C -21,2 |-28,5 20,4 12,6



https://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D1%83%D1%81_%D0%A6%D0%B5%D0%BB%D1%8C%D1%81%D1%96%D1%8F
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3a nanumu binonepkiBCbKOi METEOCTaHIIl1, CepeIHs OaratopiuHa Temreparypa
noBiTpss ctaHoBUTh + 6,9 °C 3 komuBaHHsMH Big MiHiMaibHOI + 9,0 °C 1no
makcumanbHoi + 14,0 °C. Cepennst TpuBajicTh 0€3MOPO3HOrO (BEreTaliiHOrOo)
nepiony 160—170 nuiB. s perioHy BIAMIHHUM € pi3Ke KOJUBAaHHSA TeMIlepaTypu
MOBITPS. B3UMKY. MakcuMalibHa TJIMOMHA MIPOMEP3aHHs IPYHTY CHOCTEPIra€ThCs Ha
ribuHi 126 cm. Tlepexin Temneparypu yepe3 0 °C mouMHaeThCs y KiHII KOBTHS Ta
3aKIHYYIOTBCS HA MOYATKYy KBiTHA (mepima jaekama). Cyma akTUBHHUX TEMIIEpaTyp 3a
BereTalliiHui Tepio KOJUBAEThCs B Mexax Bim 2600 go 2680 °C. Jlito teme,
cepenHst Temrneparypa qunss Bif 18 mo 20 °C, a MakcuMalibHa JIeHHA TeMIlepaTypa
nocsirae + 35,4-39,1 °C (tab:a. 2.1). Cepeaubopiuna KiabKicTh onaaie 500-600 mm,
koediiieHT 3BoJ0xkeHHd 1,3. OcHoBHa KutbKicTh onaaiB (70 %) nmpunanae Ha Terun
nepioJ pOKy — KBITEHb-)KOBTEHb. B palioHi nepeBakatoTh BITPU 3aXIJHUX 1 MMIBJIEHHO-
3aXiJTHUX HaAIPSMKIB.

V¥ KuiBchkiit 001acTi 1101 CIIBCHKOTOCIIONAPCHKUX YTi/Ib CTAHOBUTH 1658,9
THC. Ta, 11e 58,9 % Bixg 3aransHOI w0l oOnacti. ITociBHI Mol oxommoTs 1353,7
ra, a6o 48,1 % Bix 3aranbHOI 11011 001aCT1, ClTbChKOrocroaapchbki yrigas — 81,4 %,
3 akux 81,6 % — puwsa, 8 % — macoBuma, 6,9 % — cinokic, 2,8 % — Gararopiudi
HacapkenHs ta 0,7 % — nepenoru [56]. 3 ornsny Ha Te, 1o rpyHTH KuiBchkoi obmacti
3arajioM cepejHi 3a BMICTOM PYXOMHUX MOKMBHUX PEUYOBHH, OTPUMATH BUCOKI BpoKai
TUIBKH 32 PaXyHOK IMPUPOHOT POIFOYOCTI HE € MOXKIUBUM. [IpOTYKTUBHICTE KYJIBTYP
3HIDKYETHCS, SIKIIO HE JOTPUMYBATHCS HAYKOBO OOIPYHTOBAaHUX PEKOMEHAIIIH 11010
BHECEHHs J00puB. He3zamoBiibHI arpoeKosIoridyHl yMOBH, XapaKTepHI ISl 3HAYHOI
YACTHHH CUTbCHKOTOCTIONAPChKUX YyTiab KHiBChKOi 0071aCTi, € HACIIIKOM HE JIUIIE
PI3KOTO 3HWKEHHS POAIOYOCTI TPYHTIB, a W HAJAMIPHOTO PO3BUTKY Ta 0OPOOITKY
CUTBCHKOTOCIIOTAPCHKUX KYJIBTYp, IO CBOECK YEProl0 HETATUBHO BIUIMBAE Ha
EKOJIOTTYHY CTIHKiCcTh TanamadTy [137].

[pyHT Ha OOCHIZHMX MOIISHKAX BiJHOCUTBCS 1O YOPHO3EMY TIIMOOKOTO
CEpPEHbOCYTIMHKOBOTO HA JIECOBUJHOMY CYTJMHKY. Lled BUJ IpyHTY TUNOBUN IS
JlicoctenoBoi yactuau KuiBcekoi oOiacti. Opuuii map 1pyaty (0-30 cm) mae

3epHUCTO-TUIIYBATY CTPYKTYpY, a MIJOPHUHN IIap — TFOPIXOBO-3€PHUCTY CTPYKTYPY.
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[liarpyHTOBI BOAM PO3MINIYIOThCSA Ha TIMOWHI 3—5 MeTpiB. MaTepuHCbKa Mopoja
CKJIaJIa€ThCs 3 KapOOHATHOTO Jiecy, po3TaioBaHoro Ha ruouni 180—-200 cm.
YopHO3eMH1 IPYHTH TOCMOJAPCTBA MAaIOTh BUCOKI MOKa3HUKHU POAIOYOCTI, 31
3HAYHUM BMICTOM BaJOBHX Ta pPyXOMHUX ()OpPM MOXKMBHHUX PEYOBHH. 3a JAHUMH
arpoximiuHoro oocrtexxenHss TOB «I'pano mmocy» y 2022 p. yopHO3eM TIUOOKUH
CEpEeIHbO CYIJIMHKOBUH Ha JOCIIJHUX AUISTHKAX XapaKTEePU3YETbCS HEUTPATbHOIO
PEaKIIIEI0 TPYHTOBOT'O PO3UMHY 3 CEPEIHIM BMICTOM TYMYCY, JIYKHOT1IPOJTI30BaHOTO
a30Ty, OOMIHHOT'O KaJlil0 Ta BUCOKMM BMICTOM PyXOMHX CIloiyk hochopy (tadm. 2.2).

Tabnuysa 2.2
ArpoxiMivyHi NOKa3HUKHU IPYHTY A0CJHiaHOI XiassHKH (0—30 cm)

Pyxomi crionyku, Mr/kr
Tymye, % A30T _ pyHTY (3a KipcaHoBuM)
(3a JETKOT1POTI3HUX pH con
Tropirmm) CIOJLYK, MI/KT . :
P (3a Kopudinmom) bocdopy KaJIIo
2,29 114,3 112,2 70,4 6,28

CyMa BBIOpaHUX OCHOB CTaHOBHTH 27,3 mr-eks/100 r IpyHTy, TiIpoJIiTUYHA
KUCIIOTHICTh — 1,2 Mr-exB/100 r. MinepanbpHa TBepa ¢asza rpyHTy CKIIamaeTbes 3 37
% ¢izuunoi rimHU Ta 63 % micKy. Y pPIBHOBAXHOMY CTaH1 HIUIBHICTH TPYHTY

KOJMBAEThCS B Mexax 1,15—1,26 r/cm®, a BojoricTh cTiiikoro B’ saeHHS — 10,5 %.

2.2. Iloroani yMoBH B pOKHM J0CJTiIKEHb

AHami3 TOTOAHMX YMOB BETeTAIlIHHOTO TEPioay KYyKypya3u (TpaBeHb-
BepeceHb) y 2022—2024 pp. mpoBOIWIN 3 BUKOPHUCTAHHIM JaHUX BacHIbKIBCHKOTO
Mereonocty (M. Bacuibkis).

Ha pucynkax 2.1 Ta 2.2 HaBeIEGHO KUIBKICTh OIAJIIB Ta CEPEIHBOMICIYHI
TEMIIEPATYPH TOBITPS MO MICAISIX B POKH JOCTIKEHb. Y 2022 poIli BereTariiHuii
nepioa KyKypyasu OyB BIAHOCHO CHPHUSITIMBUM. B TpaBHI TemmepaTypa MOBITps Ta
cyma omnajiiB OyiM Ha PIBHI CEpeHBO OaraTOpIYHUX IMOKA3HUKIB, aje OCHOBHA iX

yactuHa (85 %) Bunano y TpeTii aekami.
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Puc. 2.1. KiabkicTh onaais 3a nepioja Bereramii KyKypy/a3u, MM (3a JaHUMH
BacuibKiBChKOIro MeTeonocTy)
B uepBHi TemniepaTypa nositps nepesuinyBana Ha 1,9 °C cepennbo O6araTopiduHi

JaHi, a onajiB Bunaio Ha 46,1 Mm MeHIie Bix HopMu (65,3 MMm).
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VY nunHi cepeans no6osa Temmneparypa Oyna Ha 0,4 °C Buille HOpMH, a OMaaiB
Bunasio Ha 60,4 % wmeHme 3a cepeqHbOpiyHy HOpMY. CeprieHb 3a MOKa3HUKaAMU
TEeMIIepaTypH NEePEBUIIYBaB cepeiHboOaraTopiuni nani Ha 0,9 °C, a KUIbKICTh OMa/IiB
Oyna Buioro Ha 33,2 % 1 cranoBuia 75,1 MM. Y BepecHi BIIMIY€HO 3HAYHY KUIbKICTh
onaaiB (86,1 MM) Ta 3MEHIIEHHS CepeHbOMICAYHOI Temmeparypu g0 12,3 °C, mo
COPHSUIO MIJBUIIEHHIO BOJIOTOCTI 3€pHA Ta MOOIYHOT MPOAYKUII KYKypya3u 1
3aTpUMYyBaJIO 30MpPaHHS KYJIbTYPH.

[Ilomo ymoB BeretailiiiHoro nepioay Kykypyasu B 2023 poui, TO B TpaBHi
TeMIIepaTypa MoBiTps OyJia Ha PIBHI CEPeIHhO OAraTopiyHUX 3HAYEHBb, B TOM Yac, sIK
KUIbKICTh OmnajiB Oyya MeHiow Ha 51,5 % (21,7 mum). [TounHarouu 3 4epBHSI, a TAKOX
y JIMIIHI 1 cepIriHi (IKCyBaJIUCh MIJBUILIECHHS TeMIIepaTyp MoBiTps 1 BoHu Oynu Ha 0,1,
0,8 1 2,5 °C Bume OararopiuHux 3HadeHb. Onaau B JIITHI MICSI[l BUITaaId
HEpIBHOMIPHO: B 4YepBHI OyiaM B Mexax OararopiuHuxX 3Ha4YeHb, Yy JIUIHI
nepeBuiyBaiy Ha 13,6 MM HOpMYy, a y cepriHi AedinuT onaaiB ctaHOBUB 14,8 MMm. Y
BEpPECHI KUIBKICTH omaaiB Oyjia B Mexax HopMH 35,2 MM, a cepeaHboa000Ba
temnepatypa nositps (18,0 °C) nepepumryBana 6araropiudi 3uauenus Ha 3,9 °C, 1o
CIIPUYMHSIO CKOPOUCHHS TepioAy HaMuBY 3epHa. B mimomy 2023 p. OyB HaibOuIbII
CIPUSITIMBUM JUIsI POCTY, PO3BUTKY Ta ()OpPMYBaHHS MPOJYKTUBHOCTI POCIMHAMHU
KYKYPYI3H.

[Toromni ymMoBHM BereramiiiHoro mepiogy Kykypyasu 2024 p. MokHa
XapaKkTepu3yBaTH, SK HECHpusTIMBI. Tak, cepeaHss TeMmIeparypa TMOBITpsA
nepeBuInyBayia Ha 2,7 °C GaraTopiuHi 3Ha4CHHS, a onajiB Bumayio Ha 107,4 MM MeHIIe
Bix HOpMH. B TpaBHI KUTbKIiCTh omajiB ctaHoBmiIal 6,8 Mm, mo menme Ha 39,9 % Bin
HOPMH, a CepelHbOMICAYHa Temrepatypa moBiTps Oyma Ha 0,8 °C BumON Bin
OaratopiuHUX TOKa3HHUKIB. UepBeHb BiJ3HaUaBCs HAAMIPHOIO KUTBKICTIO omamiB 81,3
(ma 124,5 % Bume HOPMH) 1 BHCOKUM TEMIEPATypPHUM MOBITPIHUM PEXKUMOM
(+ 20,8 °C). B numHi, ceprHi i BepecHi BigMivaBes 3HaYHUE aedinuT onazais, Ha 39,0,
79,4 1 65,8 % meHIe 6araTopivyHUX JAHUX 1 TEMIIEpaTypy MOBiTps Bumli Ha 3,7, 1,7 1

5,4 °C, nopiBHsiHO 3 OaratopiyHUMHU AaHUMU. CyTTEBUU NePIIUT OMajiB MPOTITOM
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TPUBAJIOTO YaCy CIPUSB NOTIPIIEHHIO PEXUMY 3BOJIOKEHHS IPYHTY, B pE€3yJbTaTl HOTO
BPO’KaliHICTh OCHOBHOI 1 OOIYHOT MPOAYKIIT KYKYPY/I3H 3HU3HUIIACS.

INaporepmiunuit koedinienT (I'TK) BUKOpPUCTOBYETHCS Uisi OLIBII TOBHOT
XapaKTEPUCTUKHU NOTOAHO-KJIIMATHYHUX YMOB y nepioj BereTarii
cuibebkorocnoaapebkux Kynbtyp: ['BK <0,4 — nyxe cunbha nocyxa, ['TK Bin 0,4 no
0,5 — cunpnHa nocyxa, I'TK Bix 0,5 mo 0,6 — cepenusa nocyxa, I'TK Big 0,7 10 0,9 —
cnabka nmocyxa, [ 'TK Bix 1,0 o 1,5 — noctatuso Bostoruii, ' TK > 1,5 - nys HagmipHOi
BoJtorocTi [87].

VY tpaBui 2022 p., Ha nepioxa nosisu cxoxiB ' TK cranosus 0,8, a 'y 2023 12024

pp. — 0,5 10,3, o BU3HAYaE 111 IEP10AH, K MOCYIUINBI 1 IyKe mocynuusi (puc. 2.3).
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Puc. 2.3. T'inporepmiunuii koediumieHT 3a nepiox Bereramii KyKypya3u

Bucoki TemmepaTypu Ta 3HIDKEHHS KUIBKOCTI omamiB y uepBHI 2022 p.
3yMOBWJIM 3MEHIIICHHS MOKA3HUKIB TiApoTepmiuHoro koedimierta no 0,3. IToromni
ymoBH depBHs 2023 i 2024 pp. Oynu OUTbII CHPUSTIMBUME 1 JO3BOJHUIN OTPUMATH
noka3uuk ['TK na pisai 1,11 1,3.

Jlumens 2022 ta 2024 pp. 3a nokazaukom ['TK OyB cepenHbOMIOCYIIIINBUM, a y
2023 pori — goctaTHRO BosioruM. Y ceprHi 2022 p. 3a CHIBBITHOMICHHS OMAJiB 10
TEMIIEPATypHOTO PEKHUMY pPIBEHb 3BOJIOKEHHS BH3HAYaBCS, SK JOCTATHBO

3a0e3neyenuit Bosororo (1,2) y 2023 p. I'TK 6yB Ha piBH1 0,7, a y 2024 p.
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crioctepiranacs cuiabpHa nocyxa — 0,2. Bepecenn 2022 p. OyB nepe3BosioxkeHuM (2,3),
y 2024 p. HaBnaku, 3aHaaATo nocyuuusum (0,2).

Po3paxyHok koe(ili€eHTIB I1CTOTHOCTI BIIXWJICHHS KUIBKOCTI OMaJiB BiJ
0aratopiuHUX JAaHUX BKa3ylOTh, 110 B Mepioj Bererauii Kykypyaszu B 2022-2024 pp.
13 15 MicaiB 9 BiANOBIAANIN KaTEropii «yMOBH, OJIU3bKI 1O 3BUYATHUX», 5 — KyMOBH,
0 CUJIBHO BIAPI3HSIOTHCS BiJl CEpeiHIX OaraTopiuHux» 1 1 — «yMOBH, HAOIMXKEH1 110
piakicHux» (Tadmn. 2.4).

Tabnuysa 2.3
KoedinieHTH cyTTEBOCTI BiAXWIEHb KiJIBKOCTI ONMa/iB BiJ cepeaHix

O0araTopiuHux JaHMX (TpaBeHb—BepeceHb, 20222024 pp.)

Cepenne
Cepegﬂe sa
Onanu 6araT1\;)h1/olque, S rr—— 2022 p.|2023 p.|2024 p.| Cepenne

MM
TpaBeHb 42,1 10,8 25,3 -0,43 | -1,89 | -2,34 -1,55
UYeprenb 65,3 31,7 54,0 -1,45 | -0,12 | 0,50 -0,36
Juneus 71,5 30,3 51,6 -1,50 | 0,45 | -0,92 -0,66
CeprieHb 56,4 31,8 42,8 0,59 | -047 | -1,41 -0,43
Bepecenn 38,6 37,4 44,8 1,27 | -0,09 | -0,68 0,17
Cyma 32 273,9 141,9| 2185 |-0,30 |-0,42 | -0,97 | -0,57

BEreTaliio

Henocratnimu 3a piBHeM 3BosoxkeHHs1 O0yB 2024 p. (Kc=-0,97). HaitGinpmuit
nedinuT BOJIOTH BiMideHO y Bci poku y TpaBHi (Kc=-0,43, -1,89 i -2,34), nmumnni 2022
12024 p. (Kc=-1,50 1 -0,92). Haiikpamuii pexum 3Bon0xeHHs 0yB y 2023 p.

AHani3 cepeTHbOMICIYHUX TEMIIEPATyp MOBITPS MEPiOAiB BereTallii KyKypya3u
B 2022-2024 pp. BKazye, MmO 3HAYCHHS KOC(DIMIEHTIB CYTTEBOCTI BIiIXWUICHB
3HAXOWJINCH Yy miana3oHi Bif -0,47 no 3,13. Ilpu npomy, nuiie 6 MICSIIB MEPIOaY
BereTallii BIAMOBIAaIM KaTeropii «yMOBH, OJM3bKI A0 3BHYAWHUX», TOMIl, K 6 —

KaTeropili «yMOBH, 110 CHUJIBHO BIJIPIZHSIIOTBHCS BIJ CEpeNHIX OaraTopiuHUX» Ta 3 —
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«yMOBH, HaOJMXeHl A0 piAKicHUX» (Tabn. 2.4). B cepenHboMy mo pokam, Kpim
2024 p., yMOBHU TEMIIEPATypHOrO pPeKUMY Oyau OJM3bKUMHU 10 3BUYANHUX.
Tabnuys 2.4
KoedinienTH cyTTEBOCTI BiIXH/IEHb CePeIHBOMICAYHUX TEMIIEPATYP

MOBITPH BiJl cepeHiX 0araTopivHuX JaHUX (TPpaBeHb—BepeceHb, 2022—2024 pp.)

Cepenns

Temnepatypa Cepenne 3a

. OaratopiyHa, | S | 2022 p.[2023 p.[2024 p.| Cepenne
MOBITPS oC micsaisgmu, °C
Tpasenb 14,9 0,7 14,9 -0,73 | -0,29 | 1,18 0,05
YepBeHb 18,9 1,0 20,2 1,83 | 0,10 | 1,83 1,25
JIunens 19,8 1,8 21,4 0,22 | 0,44 | 2,05 0,91
CepricHb 20,1 0,8 21.8 1,13 | 3,13 | 2,13 2,13
Bepecenb 14,1 3,8 16,6 -0,47 | 1,03 | 1,42 0,66
Cyma 3a

) 87,8 8,1 95,0 0,39 | 0,88 | 1,72 1,00
BEreTarlio

[To3uTrBHE 3HaUCHHS KOC(]IIIEHTIB CYTTEBOCTI BIIXHUJICHb BKa3ye HAa 3pOCTaHHS
TEMIIEPATypPH TOBITPs MOPIBHSIHO 13 CepelHhOOAraTOpiYHUMHU MOKa3HUKaMu. Jluiie
TeMIiepatrypHuii pexkum TpaBHsS B 2022 1 2023 pp. MaB HEraTHBHI IOKa3HHKHU
(Kc=-0,73 1-0,29), 1110 CBiqYUTH PO 3HWIKCHHS TEMIIEPATYPH MOBITPS B IIEH MEPIO/I.

Otxe, 3a Koe(illleHTaMU CYTTEBOCTI BIAXWUJIEHb OMNaJIB 1 TEeMIEPAaTypu
MOBITPSI BCTAHOBJICHO, 1110 HAWKpallll YMOBU JJIi POCTY Ta PO3BUTKY POCIHH
KyKypya3u Oynu y 2023 p. 1 BigHOCHO cupustiuBumu y 2022 p. [lorogui ymoBu

2024 p. HEeraTUBHO BIUIMHYJIH Ha (OPMYBAHHS MPOAYKTUBHOCTI KYKYPYI3H.

2.3. CxemMa Ta MeTOJUKA MPOBEJIEHHA T0CiIKEHD
JlocmKeHHS 32 TEMOTO JucepTaIiiHoi poootu nmpoBoamiu B 2022—2024 pp. y
IICII «Arpodipma «CBitanok» binouepkiBcbkoro paitony KuiBcbkoi 001acTi y 1BOX

NBOX(haKTOPHUX JOCTiAaX.
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Hocain 1. Bnaus minepanvHux 000pu8 ma HnO3AKOPEHEBUX NIONCUBNEHD
MIKpoOoOpusamu Ha npoOyKMuUGHiCmb OCHOBHOI ma nooOiuHoi NpoOyKYii KyKYypyO3u.
Cxema nociny HaBejieHa B Ta0muii 2.5.

Tabnuys 2.5

Cxema nosiboBoro gociiny 1

®axkrop A. MiHepalbHi ®akrop B. [lo3akopeHeBe MiKUBIECHHS
noOpwuBa (kr/ra 1. p.) MIKpO1I00pHBaMHU

1. be3s 3acrocyBaHHSs (KOHTPOJIb)

2.HytpiBant VYHiBepcanbhuii (2 kr/ra) y ¢azi 3-5

nucTkiB Kykypya3u (BBCH 13-16)

1.be3 1o6puB (KOHTPOJIB)

2.NsoPsoKso 3.HyrpiBaur mwioc 3eprosuii (2 kr/ra) y ¢asi 3-5

muctkiB Kykypyasu (BBCH 13—-16) + Atnante (0,5 n/ra)
3.N7oPsoKsg y ¢asi 7-8 nmuctkiB kykypya3u (BBCH 17-18)
4.Ixap biro Pytc (0,5 n/ra) y ¢aszi 3-4 nUCTKIB KyKypy/13
(BBCH 13-14) + Ixap dPocrto (0,5 n/ra) y dazi 4-
4.NgoP70K70 muctkiB kykypym3u (BBCH 15-16) + Ikap 3into (0|
n/ra) y dasi 7-8 nuctkiB Kykypyasu (BBCH 17-18)

Hocain 2. Oyinka egpexmusHocmi nposedenHs decuxkayii nocisie KyKypyosu
Tabnuys 2.6

CxeMa moJIboBOTr0 OCHITy 2

®axtop B. Ctpok 3acTocyBaHHS

daxtop A. 3acTocyBaHHS JECUKAHTIB ) : o
JIECUKAHTIB 3a BOJIOTOCTI 3€pHa, %o

1.be3 necukarii (KOHTPOJIb)

1.40
2.Pernon Cymep (3 n/ra)

2. 30
3.Paynnan Maxc (3 n/ra)

3.20

3.bacra (2 n/ra)

B 060x mocmimax BupomuryBanu riopun kykypymu CU Oxreon (DAO 380).
['ycTtoTta crosiHHA pocnmH mepen 30upanHsaM ctanoBwia 70 tuc. mr./ra. [Tnoma
00ikoBOi AingHKM — 294 M2 TIoBTOpHICTH — TpHpa3oBa. Po3MillleHHS BapiaHTIB
MOCTI1I0OBHE.

JlocmipKeHHsT  TPOBOAMIMCS  3TIHO  3arajJbHONPUUHATHX  METOJAHYHUX

peKoMeHallii 3 HayKoBUX gociimkens [51, 105-106, 120].
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[Ipu npoBeneHH1 AOCAI)KEHb BUKOHYBAJIUCS HACTYIMHI OOJIIKM Ta aHATI3U:

— BHUCOTY POCIMH BH3HadaJli B OCHOBHI (pa3u pocTy Ta PO3BUTKY POCIHH
KYKypyJI3u LUIsIXoM mpoMipy 10 3akpilieHHX, TUIOBHUX JUIsl JAQHOTO BapiaHTy
pPOCIIMH, y ABOX HECYMDKHUX IMOBTOPEHHSIX. BUCOTY POCIMH BUMIPIOBAIM BiJ OSBU
12 muctkiB (BBCH 30) no ¢a3u BockoBoi cturinocti 3epHa (BBCH 85). BumiptoBanus
MIPOBOJIMIIN B1J] MOBEPXHI IPYHTY /IO CaMOro JOBIoro (BUTSATHYTOIO) JIMCTKA, MICIIS
a3y BUKUJAHHS BOJIOTI — BiJI IOBEPXHI IPYHTY /10 BEPXHBOI KIHI[IBKH BOJIOTI;

— BU3HAYEHHS IUIONIl JHMCTKOBOI MOBEPXH1 POCIUH, (HOTOCHHTETUYHOTO
NOTEHL1aNly MOCIBY Ta YUCTOI MPOJYKTUBHOCTI (POTOCUHTE3Y KYKYPYI3HU MPOBOIUIN
3TiIIHO METOAMYHMX pekomenmamivi [132, 195]. Iliomry JIMCTKOBOI MOBEPXHI
BU3HAUaJIM JOOYTKOM IIMPUHU Ha JOBXHUHY 1 mnepeBinHuil koedimient (0,75) Tta
HACTYITHUM IepeBeicHHsIM Ha 1 ra 3rigHo dopmynu 2.1:

S=kxIxn (2.1)
e S — miomia IMcTa, cM;
K — cepenniii monpaBounuii koedirient, piaumii 0,75;
|- noBxxuHa nmucTa, CM;
N — MUPUHA JIUCTA Y HAWIIHUPIIIOMY MICITi, CM.
— ¢otocunTeTHUHUH NToTeHIian nocipy (PIIIT) BuzHavanu 3a popmynoro 2.2:

_JY1+J72

= T 2.2
2%1000 (2.2)

ne, OIT — pOTOCHHTETUYHHUI TOTEHIial IOCiBY, MIIH. M2 11i6/Ta;
JI3, JI, — 3MmiHa muIomIi IMCTOBOT MOBEPXHI B Yaci, THC.M2/Ta;
T — TpuBamicTs nepioay, mio;
— YUCTy TPOAYKTUBHICTH QotocuuTesy (UIID) Busnauanm 3a Qazamu
PO3BHTKY POCIHH JIUICHHSIM MPUPOCTY (iToMacH 3a IMEBHUH MPOMDKOK Yacy Ha

CEpeIHIO IUIONTY JUCTS 3a (popMyoro 2.3:

_ 2%X(B;—By)
" nx(L;+L,)

Yo (2.3)

ne, UII®— yncra npoayKTHBHICTL (POTOCUHTE3Y, I/M? 3a 100Y;

B1 1 B2 — cyxa maca pociivH y KiHIII 1 Ha MOYaTKy 00JIIKOBOTO MEPIOy, T;

M
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JI1 1 JI2 — momia JMCTKOBOI MOBEPXHI HA MOYATKYy Ta Yy KiHI OOJIKOBOTO
nepiony, M%;

N — KUIBKICTh JHIB 32 MEPIO.

- BMICT CyXOi pPEYOBHMHHM B POCJIHMHAX Ta BOJOTICTh MOOIYHOI MPOMYKIIi
KyKYpyJI3d BHU3Hauyajld TEPMOCTAaTHO-BaroBUM METOJOM, BHCYIIYBaHHSIM B

cymmibHIA madi npu Ttemnepatypi +105°C 1o mocTiiiHOI MacH, 3 MmepepaxyHKOM

BIANOBIAHO 10 hopmynu 2.4 Ha 1 ra:

__100xM,

Cp My

(2.4)

ne: Cp — BMICT CyX0i pe4oBUHU,%;

Mj; — Maca HaBaXKH ITiCJIsl BUCYIITYBaHHS, T;

Mi—Maca HaBa)kKKH J0 BUCYIITYBaHHS, T.

- BOJIOTICTh 3€pHa KYKYPYA3U BH3HAYAIH 32 JOIIOMOTOI0 aBTOMAaTHYHOTO
Bosoromipa Wile 78 (Bupobuuk Farmcomp, ®ixnsumaisn);

- CTPYKTYPY 3€pHOBOi YAaCTUHHU BPO’Kal0 BU3HAYAIU Y JABOX HECYMIKHUX
MOBTOPEHHAX IUIAXOM po30opy MpoO KayaHiB, BiIIOpaHWX Mepen 30HpaHHSIM.
Busznavanu noBXKMHY KadaHa, MOro JiaMeTp, Macy KadaHa, Macy 3epHa 3 KayaHa,
KUIBKICTh 3epeH y kaudani, Macy 1000 3epen. Takoxx mepes 30upaHHSAM BinOupanu
3pa3kd I BU3HAYCHHS CTPYKTYPH BPOXAK IMOOIYHOT MPOIYKIi (Macw JIMCTKIB,
cTeOen, CTPKHIB 1 00ropToK KauaHa Ta 3e€pHa);

- TEXHOJIOTIYHUN aHali3 SAKOCTI 3€pHAa BHU3HAYalIM B HAYKOBO-
BurpoOyBanbHil madopatopii JI1 «KuiBoOncrangaprmerposoris» (M. bina Lepksa).
VY BiniOpaHux 3pa3zkax 3epHa KyKypy/3¥ IPOBOIUIN BUSHAYCHHS BMICTY CHPOTO KUY
BignosinHo 10 JICTY ISO 6492-2003 [55], cuporo npoteiny — ACTY ISO 5983—
2003 [54]. BuznaueHHs BMICTY KpPOXMAJO TIPOBOJIMIIM 32 JIOIOMOTOIO IOJISIpUMETpPa
A srigao 3 JICTY 46.045:2003 [53]. SkicHi TOKa3HUKH TOOIYHOI MPOJYKITIT
KyKypyI3u Ta (i3UKO-MEXaHIYHI XapaKTEePUCTUKH OTPUMAHMX TMAJIUBHUX TEIET
BHU3HAYaJIM B LIEHTPI1 He3aIexkHO1 cepTudikauii «E€Bpocent» (M. Kuib);

— YpOKailHICTh OCHOBHOI Ta MOOIYHOT MPOAYKIIT KYKYpY/JI3U IPOBOIUIN

NpsIMUM KOMOAiHYBaHHSIM MOJIUITHOYHO, 3 MOJAJbIINM MEPEePaxyHKOM MAacH 3epHa
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Ha | ra. OOk BpoXkarw Ta BU3HAYEHHS BOJIOTOCTI 3€pHa 1 MOOIYHOI MPOAYKIT
MPOBOJIMIIA BIJAMOBIIHO JI0 BapiaHTIB NOCHIAY 4depe3 S5—7 Aid micias 3acTOCYBaHHS
JIECUKAHTIB, @ Y OCTaHHIN mepio OOJIIKIB 3aCTOCOBYBAJIM KOMOailHOBE 30MpaHHS 3
KOXHOI JUISHKH. YPOXKaMHICTh 3€pHa KYyKYypYI3H IEepepaxOBYBaJd Ha BOJIOTICTh
14 %;

- BUX1 MOOIYHOI mpoxykuii Kykypyasu (Bmm), sdxa wmoxe OyTtu
BUKOpPHUCTaHa Uil BUPOOHUITBAa MAJMBHHUX IMEJET BU3HAYalU 3a (opmyioro 2.5,

BIZITIOBIIHO /10 pekomeHaaii [174]:

B = Y Keipx (1 — K3) * Key (2.5)

ne, Yo — ypoxanHICTh TOOIYHOT MPOAYKITii, T/Ta

Ksiy — KoeditieHT Bigxo1iB

K — xoedirieHT BTpar

Ken — KOE(DiliEHT eHepreTUYHOr0 BUKOPUCTAHHS

Jlns mo6iunoi mpoaykitii Kykypya3u Kgi, cranoButs — 1,2, Ky — 0,25 1 Key — 1.

- eKCIIEpUMEHTAIbHI 3pa3Ku TMeJeT OTpUMYBaIIM Ha ripec-TpanynsaTopi I'T
500 [I (Bupo6uuK TOB «I'paHTeXiHXXUHIPUHT») HA BUPOOHUUNX MOTYHOCTAX [1CII
Arpodipmu «CBITaHOKY;

— po3paxyHok Buxony neiet (Pgr) mpooaunu 3a popmysioro 2.6 [31]:

B *Qy
Ppn = —22,31 (2-6)

ne, Qu — HUKYa TEIJIOTBOPHA 3aTHICTh MPOIYKITii, M/[»/Kr

25,31 — TennoTBOpHA 3/aTHICTH | KT yMOBHOTO naiunBa, MJ[x/Kr

- €KOHOMIYHY OI[IHKY JOCIHI)KYBAaHUX €JIEMEHTIB TEXHOJOTIl KyKypyI3H
MIPOBOIWIIM 3T1THO TEXHOJIOIIYHHMX KapT Ta METOJAMYHUX peKkoMmeHpaaiii [57, 163] 3a
IIIHAMH Ha KiHelb BepecHs 2024 p.

- eHEepreTHYHy e(PeKTUBHICTh BU3HAYAIHM 32 BHXOJOM CHEPTil 3 ypoxKaeM
3epHa Ta 3 MAJMBHHUX TEJIET, BUTpAaTaMH CHEPrii Ha BUPOIIYBaHHS KYKypya3u 1

BUPOOHUIITBO MAJIMBHUX TeieT, KoedimieHToM eHepreTudHoi epeKTUBHOCTI (Ke)

[104].
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- MaTreMaTuyHy OOpOOKY OTPUMAaHUX PE3YNbTATIB MPOBOJIUIN METOIOM
JUCIIEPCITHOrO aHaJIi3y 3a IOMIOMOT00 KOMIT IoTepHuX mporpam Agrostat, Microsoft

Excel, Statistica 12.0.

2.4. XapakrepucTuka riopuay KyKypya3u, MikKpoaoOpuB Ta JeCUKAHTIB

MikpoaoOpuBa 1 JECUKAHTH, IKI BUKOPUCTOBYBAJIMCS B JOCIIaX BKIIOUYEHI 10
«Ilepeniky mecTUIMAIB Ta arpOXiMIKaTIiB J03BOJEHUX O BUKOPUCTAHHS B YKpaiHi»
[49].

CU Oxmeon (DAO 380).

[Ipoctuii cepeaHbOMi3HIA TIOpUIl  KYKYPYI3H, 3yOOBUIHOTO TMIABUIY.
Opurinarop kommnanis Cinrenta (Syngenta) (I1IBefinapis), BHecenut 10 JlepaBHOTO
peecTpy COPTiB POCIMH, MPUIATHUX s omupeHHs B Ykpaini B 2019 p. Tpusamicts
nepioay Beretanii ckianae 118—120 ni6. Bucora pocnunu 231,3-250,4 cm. Buxin
3epHa npu oomosnoti 77,9-82,8 %. Bmict 6inka 7,8-8,5 %. CrilikicTs 10 mocyxu 7-9
6amiB. CriiikicTh 0 BujsiraHHS 8—9 OamiB. CTIMKICTH 10 MyXupdacToi caxku 8—9
6amiB. CriiikicTe TpoTH cTeOs0BOi THUIT 9 OamiB. CTIMKICTh A0 KYKYPYI3STHOTO
metennka 7—8 6aniB. CTIHKICTB 10 reiabMiHTOoCTOpio3y 8 6aniB. JloOpe BUKOPUCTOBYE
OPUPOAHY POJMIOYICTh TPYHTY, MNPUIATHUU [JI1 BHUPOIIYBAaHHS 3a EKCTEHCHUBHOIO
TexHoJioTier0. Bucokuit piBeHb mocyxocTilikocTi. PekomeHgoBaHa 30Ha s
BupormnyBanHs: Crer, Jlicocten, Ilomiccs. PekomeHpoBaHa TycTOTa CTOSHHS Ha

nepio 30MpaHHs: I 30HU HECTIHKOro 3BoyioxkeHHs — 60—70 Tuc. mrT. /ra.

Mixpooobpusa:

Hympisanm Ynuisepcanvnuti. Bupoouuk ICL Specialty Fertilizers (Ispains).
VYHiBepcaibHEe J00pHMBO 13 30aJaHCOBAaHMM BMICTOM TOJIOBHHX CJICMCHTIB
MIHEPATHHOTO KUBJICHHS MPOTITOM BChOTO MEPIOAY iX aKTUBHOTO POCTY Ta PO3BUTKY.
BHCOKOSKICHI CKITaHUKU Bil CBITOBUX BHPOOHHKIB TapaHTYIOTh aOCOJIOTHE
PO34YMHEHHSI 10OpHBa Y BOJI1 Ta 3a0€3MEUYIOTh KYJIbTYPH JIETKOJIOCTYITHOIO MTOKUBOIO,
aKTUBYIOTh TPOILIECH JHMXaHHA, (OTOCHHTE3Y, CHHTE3y XJIopodiny, CHPHUSIOTH

KpAaIllOMY 3aCBOEHHIO KYJIbTYpaMU MOXKUBH 3 IPYHTY, 3aKJIaIAHHIO PENPOJYKTUBHUX
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OpraHiB Ta K pe3yjbTaT OTPUMAHHIO BHUCOKHUX BpokaiB. CHCTEMHE 3aCTOCYyBaHHS
noOpuBa TMOKpaIllye 3acCBOEHHS OIOMEHHHMX €JIEMEHTIB KOPEHEBOKO CHUCTEMOIO 13
no0puBa Ta IpyHTY, 0co0auBO azoty Ha 10-15 %; cpusie migBUIIEHHIO BPOXKAWHOCT1
Ha 10-15 %. Ximiunuii ckiaj: a3ot 3aransHuit 18 %, docdop Bogopozunnuuit 18 %,
Kasni Bogopo3unHHU 18 %, maruiit Bogopo3uunuuii 2 %, mias EJTA 0,0025 %,
3amizo xenat EJITA 0,04 %, mapranens EJITA 0,02 %, uunk xenar EJTA 0,01 %,
moioaeH Bogopo3unHHMi 0,0025 %. ®i3uuH1 BIACTUBOCTI: PO3YMHHICTh y Boal 1 %
pilHAa yTBOPIOE CTIHKMI FOMOIE€HHMI PO34YMH, HILIBHICTH 3J1€KyBaHHA 1,25 r/cM?,
kucnotHicTh, pH 1 % BonHoro po3unny 4,1-4,2, enextponpoinnicts0,68 MCi/cM.

Hympisaum nnioc 3epnosuii. Bupoonuk ICL Specialty Fertilizers (I3pains). He
3MUBA€ThCS omagamMu mnpoTsarom 15-20 nHIB Ta Mae MIBUIICHUH KOEQIIli€HT
3acBOEHHS crionyk (ocdopy (monamx 20 %) 3a paxyHOK CHEIIaIbHOTO MpUIIAIIAYa
«®DepriBanTy. IligBUIyE CTIHKICT, KYJIBTYp O PI3HOTO POAY CTpPECiB 1 XBOPOO.
3HIKY CTpecoBe HaBaHTaXeHHs. ['apaHTOBaHO MiBUINYE BpokaitHicTh Ha 10—-15 %
Ta SIKICTh TOBAPHOT MPOAYKIIii. 3abe3reuye KyJabTypy JErKOI0CTYITHOK MIHEPATHLHOIO
noxkuBoto. [lposiBisie BHCOKY eQEeKTHBHICT, Ha cepeaHbOMY abo BHCOKOMY
MiHepaiabHOMY (poHi. [TinBuIITy€e BpOoKarHICTh 36pHOBHUX KYJIBTYp Ha 5—6 11/Ta Ta BMICT
oinky Ha 1,5-2 %. XimiuyHu# ckiaa: a3ot 3araiabHuil 6 %, dpochop BOAOPOIUMHHUN
23 %, xamniit Bogopo3uunuuit 35 %, marsiii Bonopo3unHauii 1 %, cipka BOAOPO3UHMHHA
1,5 %, 6op Bomopo3uunnuii 0,1 %, mapranenp xenat EJITA 0,2 %, uuaxk EJATA
0,2 %, migp xematr EJITA 0,2 %, 3anizo xemaroBane EJITA 0,05 %, monioneH
Bogopo3unHHUI 0,002 %. Di3uyHI BIACTUBOCTI: PO3UYMHHICTH Y BoAl 1 % piguHa
YTBOPIOE CTiHKMH TOMOTEHHMII pO3YMH, MHIIBHICTE 31exkyBaHHS 1,25 r/cM’,
KHCJIOTHICTH BOAHOTO po3unHy 4,1—4,2, enexrponposigHicts 0,68 MCi/cm.

Amaanme. Bupobuuk Atlantica Agricola (Icmanist). JlerkomocTymnae pocauHam
dochopHo-KaniliHe 100pHBO 3 (QYHTIIHUIHOK Ji€r0. YHIKaIbHE ToeaHaHHSA (pocdiT-
iony, docdopy 1 Kajito Crpuse MABUIICHHIO IMyHHONPOTEKTOPHUX BIACTUBOCTEH
POCIMHHOTO OpraHi3My Ta ONTHMAajJbHOMY BIUIMBY CJIIEMCHTIB JKUBJICHHS Ha
MeTa00d13M KyIbTyp. AKTUBI3Y€E POCTOBI MPOLIECH Ta MOJIMIIYE KUBJICHHS KYJIbTYP.

Jli€e sk XenaTyrounr areHT, ocodnuso s 10H1B Ca, B, Mo, K, Zn. Ctumymtoe iMyHHY
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CUCTEMY KYJbTyp. Ma€ NpeBeHTUBHY (PYHTIUUIHY 1110 0€3 MPOsSBY PE3UCTEHTHOCTI.
[ligBUIy€E CTIMKICT 10 1HIIKMX 3aXBOPIOBAHb 33 PAXYHOK aKTUBHOTO MPOAYKYBaHHS
¢diToaneKCHHIB 1 MOTOBIICHHS CTIHOK KJITUH. 3MEHIIYE BMICT BUIBHOTO a30TYy
(301UTBIIIEHHS OUTKY B MPOAYKITii, MIJBUILIEHHS I[yKPUCTOCTI Ta 1H.). /[03BOJIsI€ 3HU3UTU
nectuuaHe HaBaHTaxeHHS 10 30 %. IlinBumiye cTIMKICTh KyIbTYp JO LIKIIHHKIB,
MOCYXU Ta IHIIUX HECHPHUSATIMBUX IMOTOJHUX YMOB. 30UIbLIYE BPOXKAUHICTH /0
10-30 %, migBuuIy€e SKICTh MPOAYKIil. XiMIUHUNA CKIa]: pochop BOAOPO3ZUMHHUM
30 %, xamiii Bogopo3unHHUU 20 %. ®DizuyHi BiaacTUBOCTI: moka3Huk pH 4-5,
UIBHICTE 1,4 r/cmS.

Ikap bieo Pymc. BupoOuuk IKAR (JIlutBa). [{o6puBO BapTO BUKOPUCTOBYBATH
JUISL YCYHCHHS TOPYIICHOTO POCTY, CTHMYJIIOBaHHS YTBOPEHHS HOBHMX KOPEHIB i
aKTUBI3allli )KUTTE3AATHOCTI / TISIIBHOCTI MIKPOOPraHi3miB y rpyHTi. CHiibHa cuctema
KOPEHIB BEJIMKOTO 00csATYy 3abe3reuye OUTbIl aKTUBHY 3aCBOIOBAHICTh MOKUBHUX
PEUYOBUH 1 BOAM. 30alaHCOBAHMM BMICT €JIEMEHTIB JKUBJICHHS, aMIHOKHCIOT Ta
OpraHivyHOT PEYOBMHU 3a0e3rnedye MOTY)KHUM OI0CTUMYITIOYUM e(PEeKTOM pOCIUHU
IPOTATOM BereTaiiitHoro nepiony. @opmye MoTy)HY KOpeHeBy cuctemy. [linBuiye
CTIHKICTh POCIHMH JO0 CTpECiB B PI3HI Mepiogd pPO3BUTKY pociauHu. Jlo3Bosse
30UTBIIUTA 1HTEHCUBHICTh (HOTOCHMHTE3y. XIMIUHMM CKJIaaA: a30T 3arajdbHuii 5 %,
dochop Bomopozuunuuit 7 %, kamii Bomgopo3unHHUN 3 %, OOp BOJOPO3UMHHUI
0,1 %, muaxk EIATA 0,1 %, wmaprameup xematr EJITA 0,05 %, wmoniGnen
BojopozunHHui 0,05 %. dizuyni BractuBocTi: Po3unHHICTE ¥ BoAl 1 % IIUIBHICTH
snexyBanHs 1,18-1,25 r/cm3, kucnoTHICTE BOgHOro po3uuny 5,7, €1eKTPOIpOBiAHICTE
0,262 mCi/cm.

Ikap Docmo. Bupobuuk IKAR (Jlutea). Bpamo migibpani ckiagoBi
noopusa IKAR ®ocTto mMBUAKO MPOHWKAIOTH B POCIUHY, KOMIICHCYIOTH ACQIIIUAT
dbochopy Ta Mikpo-eaeMeHTiB. FIoro KI0u0BMii BILTMB HA aKTHBI3aLi0 Ta PO3BUTOK
KOPEHEBOT CUCTEMH SIBIISIETHCSI TOJIOBHUM aCIEKTOM 3acBOEHHS (Gocdopy Ta IHIIHUX
MOKUBHUX PEYOBHH 3 TPYHTY. AMIHOKUCIOTH J00pWBa CIHPHUSIOTH HIBUIKOMY
MPOHUKHEHHIO TMOXUBHUX PEYOBUH JI0 POCIMHU Ta AaKTUBYIOTH (Di310JI0T14HI,

010XIM14H1 Ta MPOAYKTUBHI Mponecu. 3a paxyHok BMicTy dochitHoi popmu pocdopy
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3a0e3MeuyeThCsl MPEBEHTUBHA (QYHTIUAHA Ais. XIMIYHUNA CKJIAJ: a30T 3arajbHUM
6,5 %, dbocdhop Bogopozunnuuii 25,5 %, maruiit Bogopozunnuuii 1,35 %, mapranensp
ENTA 0,9 %, munk xenat EJITA 0,5 %. ®@13u4H1 BIaCTUBOCTI: IIUIBHICTD 3J1I€XKYBaHHS
1,45-1,50 r/cm3, kucnornicts pH 1 % BomHOTO po3uuny 2,5, enexrponposianicts 0,63
MCi/cm.

Ikap 3inmo. BupoOnuk IKAR (JIutBa). Mae BUCOKY KOHIIEHTpALIII0 UHKY Ta
cuHepriyHux MikpoeneMeHTiB (Mn, Cu), 1o 3Ha4yHO 30UTbIIye €(GEeKTUBHICTh
BUKOPUCTaHHS POCIWHOIO JIAHOTO €JeMEHTa Ta Ma€ KOMIUIGKCHY Jifo. 3a
paxyHOK BMicTy XiTO3aHy IMpemnapar Mae OIOCTUMYIIOIOUY [Iii0, 10 AKTHUBIZYE
IPOIECH POCTY 1 PO3BUTKY POCIMHH Ta B TMOMAIBIIOMY I1i TPOAYKTUBHICTB. Y
MOEIHAHHI 13 3ac00aMM 3aXUCTy POCIUH HE BUKIMKAE BiToTokcuuHOCTI. [liaBuiye
3aCyX0- Ta MOPO3OCTIMKICTh POCIHH. AKTHBI3y€ pICT Ta PO3BHTOK KOPEHEBOI
CUCTEMHU; CHIpPHSIE YTBOPCHHIO TCHEPATUBHHMX OpraHiB, 3aB’si3i Ta IHTCHCUBHOMY
IBITIHHIO. XIMIYHUM CKJIaJ: a30T 3arajpHuil 6,6 %, muak xenat EJITA 13 %, migs
EATA 0,13 %, wmapranens EJITA 1,35 %. ®i3u4Hi BIACTUBOCTI: NIUIHHICTH
snexxysanHs 1,54 r/cm®, kucnormicte, pH 1 % Bogmoro posuuHy 2,81,
enexTpornpoBiaHicTh 0,63 MCi/cM.

Jlecukanmu:

Peenon Cynep (miroua pedoBuHa 150 r/m nuksat ioHy). Ilpemapar mBumko
MOTJIMHAETHCS 3€JICHUMH YaCTMHAMM POCITUHU. J[MKBaT 10HY, NEPETBOPIOETHCS HA
MIePEKKC BOJIHIO, IO PyHHYEe MeMOpaHu KIiTHH. Lle mpu3BOAKMTE 10 3aCHXaHHS BCiX
3€JIEHUX YaCTHH POCINHHU, aJie i JI€I0 YIbTPadioIeTOBUX TPOMEHIB MEPEKUC BOIHIO
MIBUIKO PO3MATAETHCSA, TOMY PEKOMEHIYEThCS OOpOONIATH BBEYEpl UM B XMapHY
noroxy. Han3suuaitHo mBuka mis (He 3MUBAETHCS omaiaMu Bxe depe3 30 XB. micis
00po0Okw). besneunuit 11t KynbTypH, JIFOAUHY 1 TOBKLLIA. [Ipuckoproe nocTuranss i
poOUTH HOTO PIBHOMIPHHUM II0 BCIX OpPTaHaX POCIMHH, MPUIIUHSIE PO3BUTOK XBOPOO.
3HIKY€E BOJIOTICTh HACIHHS, 3MEHIIYIOYM BUTPATH Ha CYIIIHHS. 3HUIIYE HEOaXaHy
POCIMHHICTH IIPU 3aCTOCYBaHH1 y IKOCT1 repOIUAY CyIUIBHOI /11 B MOCIBaX OBOYEBUX

kynbTyp. [IpemapaTuBHa Gpopma — po3unHHUEN KOHIICHTpaAT [84].
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Paynoan Maxc (niroua pedoBHHa KaiiHa ciib riigocary, 551 r/i). CucteMHumin
repOilua CylnUIbHOI i1, KU MPOHUKAE B POCIMHU 4Yepe3 JUCTA Ta IHIII 3€JIeH1
YaCTHHM, HENO3pLly [JEepeBHHY 1 He3apyOuboBaHi mopi3U. biokye cuHTE3
apOMaTUYHUX aMIiHOKHCIIOT, IO TPHU3BOAWTH 1O YPaXEHHS TOYOK POCTY Ta [0
MOBHOTO BIIMHUpPAaHHS HAJA3€MHUX Ta MiA3eMHUX opraniB. I[Ipenapatr ngie 3a
texHosiorieto TpanCopO, 3aBAsku sKIA arpoximMikaT pyHHYe€ BOCKOBOI IIap, IO
3axXuIla€e JUCTS B WIKIJHUKIB. 3aci0 CTBOpIOE BpasiuBl AUISIHKH, NMPOHUKAE B
CTPYKTYPY POCJIHMHH i IPOTATOM TOJMHH B KOPCHEBIN CHCTEeMI HaKOMU4yeThes 75 %
rimidocary. Mae BUCOKY e(PEKTHUBHICTh HaBITh 3a MPOXOJIOAHUX yMOB. KopoTkwmii
IHTEpBaJl OUIKYBaHHS 10 00pOOKU IpyHTY. PociuHa MOBHICTIO MOMIMHAE P1IUHY 32 4—
6 rogunu. [IpemapatuBHa Gpopma — po3unHHUIN KOHIIEHTpaT [86].

bacma 150 SL (miroua pewyoBmna riarodocuHar amonio, 150 r/m). IToBHa
JIeCUKaIlisl KyJIbTypPHUX POCTUH BigOyBaeThes yepe3 10—14 aHiB micis 3aCTOCYyBaHHS
3aJIeKHO BiJ MOrogHUX ymoB. Omnajau BIUIMBAIOTh Ha €(EKTUBHICTH MpernapaTry y
nepioja mepmux 6 TOIUH MICHsI 3aCTOCYBaHHS. [HTEHCUBHICTD JIONTY BIUIMBA€E OLIbIIIE,
HIXK 1HTEepBaJ yacy Mix 3actocyBaHHsM bacta 150 SL i gomem. [lepeBaru npenapary:
M’sIKa JIECUKAIlisl, SIKa MPUCKOPIOE HAIXOJKEHHS TMOXMBHHX PEUOBUH Y IUIOAM 1
HACIHHSI, IO CIPHUSAE TOKPAICHHIO SKOCTI BpPOXKalo; HE3aMIHHICTh Ha HACIHHEBUX
NOCiBax; MIMPOKUH CTIIEKTP 3aCTOCYBaHHS K JCCUKAHTY Ta TepOIllUIy CYHIUIBHOT MIii;
KOHTaKTHa JIisl, 110 BUKIIFOYA€ HASBHICTD 3aJUIIKIB y MTPOAYKIIT; HASBHICTh aJ1’ FOBAaHTY

y dopmymsii. IlpenaparuBaa opma — po3drHHAN KOHIIEHTpAT [85].

2.5. ArpoTrexHika BUPOIIYBaHHA KyKYPY/I34 B J0CJTiIax

Texnonoris BUPOLTYBaHHS KYKypya3u 3arajJibHONPUNHATA JUISt
[TpaBobGepexnoro Jlicocteny Ykpainuw, KpiM NpUHOMIB, SKi Oyl TMOCTaBICHI Ha
BuBucHHA. [lomepennukom Oyna mmenuns spa. Ilicms i 30upaHHS TPOBENCHO
JTUCKYBaHHS CTepHI TUCKOBOIO Oopororo Carrier XL 625 na rmubuny 6-8 cM i mizHime
OCHOBHHMI 00po0iTOK TIpyHTY (OpaHKy) Ha rmOuHy 25-27 cM miyrom Lemken

Opal 110. MinepanbHi nobOpuBa HiTpoamodocka (16-16-16) BimmoBigHO CcXeMH
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nocminy (NsgP3oKzo, NsoPsoKso,1 N7gP70K70) BHOCHIIM Bocenu, a pemty a3oTHUX Nag
(amiayHa cemiTpa) — nepes ciBOOI KYKYpyA3U.

BecHoro npu HacTaHH1 (Pi3MYHOT CTUTIIOCT1 IPYHTY MIPOBEAECHO 3aKPUTTS BOJIOTU
ooponoro TOR X 12/7. [TlepenmociBauii 0OpOOITOK TPYHTY MPOBOIMIH
kynbTuBaTopoM Lemken Gigant 10/1000 System-Kompaktor, a ciBOy kykypyma3u
ciBankoro KINZE. CisOy ridpuna kykypyazu CHU Okreon (PAO 380) BUKOHYBaJIU Y
IOpyrif-TpeTiit neKaal KBITHS 32 TEMIEPATYPH IPYHTY Ha TJIMOMHI 3arOpTaHHS HACTHHS
8-10 °C. HopMma BuCiBY HaciHHA KYKYpYA3U CTaHOBWJIA 74 THUCSY CXOKUX HACIHUH Ha
1 rekrap. 'muOuna 3aropTaHHs HaciHHA B IpyHT 5-6 cMm. Ilicns ciBOM mose
OpUKOYYBaiM KiabdacTo-mmopoBuMu kotkamu 5S-KKIHI-10I'. HyrpiBant r1uioc
3epHoBuii, Atnanre, [kap biro Pyrc, Ikap ®octo 1 [kap 3iHTO BHOCHIIN Yy TT03aKOPEHEBI
MiPKUBJICHHS BIJIMIOBIIHO CXEMHM JIOCHIAY 3 BUTPaTOr poboyoro po3uuny 250 ni/ra.
3axuct Big Oyp’sHIB BKJIIOYAaB 3acTocyBaHHs repOinmuay Maiictep Ilayep
(bopamcynbdypoHn, 31,5 r/n + ionocynbdypoHn, 1,0 /i1 + Tienkap6azon-metun, 10 /1
+ nunpocynbdamin (antumor), 15 r/m) (1,25 n/ra) y ¢asi 3—4 JUCTKIB KyKYpYI3H.
[lepen BukumanHsM BoJjoTi BHocwiIM iHcekTuiuau Kopmpima 20, KC
(Xnopautpaniminpon, 200 r/mx) (0,15 na/ra) i Ilporeyc (Tiakmonpua 100 r/m;
Hensramerpun 10 r/m) (0,6 n/ra) Ta pynrinug Adakyc (1,51/ra).

30upanHs 3epHa KyKypya3u npoBoamwm komOaiiHom New Holland CX 8.80 13
xatkoro Geringhoff MS COLLECT 1200 B, micis sikoi ¢opMyBalucs BaJIKH 3
NOOIYHOIO MPOYKITIETO (cTeOIa, TUCTKH, OOTOPTKH 1 CTpHXKHI KadaHiB). ITicis mboro

I 300py 3aJMINKIB KYKYPYJI3H BHKOPUCTOBYBaH Tipec-mijpoupau Krone Big Pack
HDP II.

BucHoBKH 3 po3ainy 2
1. JlocmDKeHHST 3a TEMOKO JHCEpTaIiifHOT poOOTH TPOBEJACHI B YMOBax
[TpaBobepexnoro JlicocTenmy Ha YOpHO3EMi ITHOOKOMY CepeTHbOCYTITMHKOBOMY, 110
€ MPUJATHUM JJIsl OTPUMAHHS CTAOUIBHOT 3€pPHOBOT MPOJYKTUBHOCTI KYKYPYA3U 3a

YMOB HayKOBO-OOTPYHTOBAHOI'O MIIXOAY /10 TEXHOJOT1i BUPOIITyBaHHS.
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2. Cxema JTOCBIY 1 METOJOJIOTIS JOCHIKEHHSI 3aCHOBaHI Ha MPUHIMIAX
00’€KTUBHOCTI, HAyKOBOCTI, MOBHOTH, NPAKTUYHOCTI 13 JOTPUMAHHAM LUIEH 1
MOCTABJICHUX 3aBJaHb.

3. TemneparypHuil pekuM Ta YMOBU 3BOJIOKEHHS Y POKH JOCHIIKEHb
CYTTEBO BIAPI3HSIUCS B CEpeHbO OAraTropiyHUX MOKA3HUKIB, aje KOHTPACTHICTh
MOTOJTHUX YMOB JI03BOJIMJIA B OUIBII MOBHINA Mipl OIIHUTH BIUIUB JOCHIIKYBaHUX
(akTOpiB HA MPOAYKTUBHICTb KYKYpPY/A3H.

4, VY nocnizi BUpoOILyBajiu cepeaHboni3Hii riopun kykypyasu CU Okreon
(DAO 380), m1o 3aHeceHuii 10 [epkaBHOTO peeCcTpy COPTIB POCIUH, MPUIATHUX TS
nompeHHss B Ykpaini. JlochaipkyBaHl MIKponoOpuBa, pEryjasiTopd pocTy 1
JIECUKAHTH, SIK1 BAKOPUCTOBYBAJIUCS B J0CHiax BKirodeH1 10 «Ilepeniky nectuiuain
Ta arpoxiMiKaTiB JI03BOJICHUX JI0 BUKOPUCTAHHS B YKpaiHi» 1 MalOTh PeECTpaIlito s
3aCTOCYBaHHS Ha KYKYpPY/3i.

5. ATpoTexHiKa BUPOITYBaHHS KYKYPY/I3H, KPIM JTOCTIKYBaHUX (HhaKTOPIB,

Oyna 3arajJbHONIpUKHTOIO sl yMOB [IpaBoGepexHoro Jlicocteny YkpaiHu.
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PO3JILI 3
PICT, PO3BUTOK TA ITPOJAYKTUBHICTH KYKYPY/3H1
3AJIEJKHO BIJI 3ACTOCYBAHHSI MAKPO- I MIKPOJIOBPUB

3.1. Mopdobiosoriudi 0co0JMBOCTI POCAMH KYKYPYI3H 3aJ1€5KHO Bil
AOCTIIKYBAHUX (paKkTOpiB

dopMyBaHHS BPOXKAl0 CUTBCHKOTOCTIOAPCHKUX KYJIBTYp — 1€ HU3Ka MPOIIECiB
’KUBIICHHS, POCTY, PO3BUTKY Ta IMEPETBOPEHHS PEYOBMHU i eHeprii. PicT 1 po3BUTOK
PETNPOTYKTUBHUX OPTaHiB BU3HAYAETHCS PiBHEM 3a0€3MEYCHOCTI POCIUHH BOJIOIO Ta
NO)KUBHUMHM  PEYOBHUHAMH, G13UKO-XIMIYHUMH ~ BJIACTUBOCTSIMU  IPYHTY,
TiIpOTEpPMIYHUMHU NTapaMeTPaMHU Mepio1y BereTallii Ta IHIMMHA YMOBAMH CEpEI0BUIIA
[135, 160, 257].

Ha panHix cragisix picT KyKypylI3W IyKe TNOBUIbBHMI, y Il 4yac BOHa
BUKOPUCTOBY€E OpPraHIYHY PEYOBHHY HACIHHS, SIK JDKEPENO IMOXUBHUX PEYOBHUH 1
MOYMHAE TOTJIMHATUA TOXXMBHI PEUOBHMHU 3 TPYHTY JIMIIE MICHs MOSBH TPhOX abo
YOTUPHOX JUCTKIB. [Ticis IBOTO MIBUAKICTD POCTY KYKYPY/I3U 30UIBIIYETHCS 1 1OCATAE
MaKCUMyMy B II€pioJi IBITIHHS BOJIOTi. 3a CHPHUATIMBUX YMOB HaBKOJIHMIITHBOTO
CepeIOBHMIIA PICT POCIIMH Y IeH mepioa ctanoBuTh 10—12 cM Ha meHs [246].

Bucora crebma Kykypyasuw — oAuH 13 OIOMETPUYHHUX TIOKa3HUKIB, IO
XapakTepusye ii picT Ta BigoOpa)kae CYKYIHICTh IIPOIIECIB, IO BiIOYBAaIOTHCS
BCEpEANHI OpraHizMy, HOTO pPEakIiil0 Ha YWHHUKH HABKOJMIIHBOTO CEPEIOBHIIIA.
BU3HAYAETHCA KUTBKICTIO Ta JOBXKWHOIO MDKBY31iB. Ha 1€l MOKa3HHK CHUIIBHO
BIUTMBAIOTH COPTOBI (Ti0puHi) ocobmmBocTi [193, 257], TeXHOIOTisI BUPOIITyBaHHS Ta
KITiMaTHaHI ymoBH [219].

Bucora pocnuHM — OQWH 13 MOKAa3HUKIB JJIA OIIHKKA POCTY KYKYPYI3H Ta
BpoxaitHocTi 3epHa [187]. JluHamika BHCOTH POCIMHH BIPOJOBXK BEreTAIIHOTO
nepioly MOXe€ BUKOPHUCTOBYBATHUCH JIsi OIIHKM BaXKJIMBUX TE€HETHYHHX O3HAK,
(i310JIOTTYHUX MPOIIECIB POCINH, a TAKOXK BILIMBY HABKOJHIIIHBOTO cepenoBuina [11,
245]. KpiM Toro, BepTHKaJIbHUI PO3MOILT ILIOIII JUCTKOBOI TOBEPXHI BAXKIUBUN JIsI

aHamnizy (pOTOCHHTE3Y, MOLIUPEHHS MUJIKY Ta CTPECOCTIMKOCTI pociuH. KinbkicHUI
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aHali3 BEPTUKAJIbHOIO PO3MOAULY Ta JUHAMIYHUX 3MIH JIMCTKOBOI MOBEPXHI MOXKE
OyTH BHKOPHUCTOBYBATHCS IS MIarHOCTHKH JKWUBJICHHS POCIHH Ta y CEJICKI[IHHUX
nociaimkeHHsx [259].

3acTocyBaHHs a30THUX JOOPHUB Ta MO3aKOPEHEBUX MIJHKUBJIEHb € €()EKTUBHUM
€JIEMEHTOM MOJIMIIEHHS JIHIKHUX PO3MIpPIB POCIHMH Ta ONTHMI3allii ONTUMAIbHUX
napaMeTpiB apXiTeKTOHIKH MOCiBY Kykypyn3u [151].

CrpusTiavBUi BIUIMB MIKPOCJIEMEHTIB Ha POCIMHA YacCTKOBO 3YMOBJICHUH
iXHBOIO yYacTIO B OKHCHO-BIJIHOBHHX TIPOIECaX BYIJICBOJIB Y HaBKOJHUIITHHOMY
cepenoBuull. [lig BIIIMBOM MIKPOEIEMEHTIB Y JHMCTKaX 30UIBIIYETHCS BMICT
XJI0pod Ty, MOKPAIIYEThCS POTOCHHTE3 Ta MIABUIIYETHCS acuMiIsALlisA pociuH [208].

3a nanumu JI.M. Illunakapyk [171] mo3u 100puB, epioj] 3aCTOCYBaHHS Ta CKJIaq
MIKpOJOOPHB BIUIMBAIOTh HAa BUCOTY POCIMH KYKYPYA3W Ta BUCOTY NPHUKPIIUICHHS
HIDKHBOTO KadaHa. HaiOinmbImoi BHCOTH POCIMH KYKYpyI3W OYJIO TOCSITHYTO 3a
BHeceHHs 100puB N1soPgoKi40 Ta mo3axopeHeBOro miKUBICHHS MIKpOJ0OpHUBaMHU,
ce4oBUHOIO Ta cynbdarom mardiro 3a BBCH 20 (10 nucTkiB), Koiau BUCOTa POCIUH
cTaHoBuja 256 cM, 110 Ha § cM BHIIle, HIXK Ha KOHTpo:i. Llei ke BapiaHT MaB HaMBUIIT
MOKa3HUKHW BUCOTHU IMPHUKPIIJICHHS HIDKHBOTO KavyaHa 128 cwm, mo Ha 11 cM Buiie, HiXkK
y KOHTPOJI.

B. B. I'muBa i M. O. Ilamak [26] BcTaHOBWJIM, [0 y TMOPIBHSIHHI 3
KOHTPOJIbHMMHU BapiaHTamu (0e3 moOpuB) 3a ¢oHy kuBieHHS Ni20PgoKgo BHcOTa
pociuH 30uThITyBaack Ha 5,4-6,9 %, 3a HOopMu Ni50PooKgo — 6,7-9,4 % a Bucota
MIPUKPITUICHHS HUKHBOT'O KadaHa, BiamoBigHo Ha 13-16 1 18-19 %.

OnTumizariss €JIeMEeHTIB JKMBICHHS MNUIIXOM BHUIPOOYBaHHS PI3HUX BH/IIB
a30THHUX 100puB y oxaHiid HOpMi (Ni20 Kr 1. p.) Ha (QOHI BHECEHOTO B OCHOBHE
yIoOpeHHs iaMO(POCKH CYTTEBO MiABUIITYBAIO BUCOTY POCIUH KyKypyn3u. BogHouac
3HaWIeHo pe3ynbratuBHimmid Buj goopuBa KAC 32, 3aBmsku sikomy c(hOpPMOBAaHO
HAHOUTBIII MPUPOCTH BUCOTH POCIIUH 1100 KOHTpOITO [77].

Perynstopu pocty «Bepmictum», «Bepmibiomary 1 «BepMmiofic» BUSABUIUCS
3IaTHUMU BIUIMBATH Ha JIHIWHY AUHAMIKY pOCTY pociivH. Tak, y BapiaHTi Jociiny, ae

MIPOBOJIMIIN IBOPA30BE OOMPUCKYBAHHS POCIHH KyKypya3u riopuny PK39R 58 nig uac
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BereTalii peryiastopamu pocty «BepmuOiomar» Tta «Bepmwuiiomic» B mo3ax
BIMOBIAHO 1O 8 1 5 n/ra, B ¢a3l UBITIHHSA POCIUHU KYyKYypyn3u Oynu Ha 32-37 cm
BUIIII, HIK Ha KOHTpOoJi [156].

[cTOTHUI BIUIMB Ha BUCOTY POCIMH BU3HAYEHO 3a IHOKYJISLII HACIHHS JBOX
riopuais kykypymsu LEANUM (pinka ¢opma), VITAMIN O7 (mopomkoaioHa
dbopma) y KOMIUIEKCI 13 MO3aKOPEHEBUM >KUBJICHHSIM pociiuH y ¢a3u 3-5 ta 7-10
JUCTKIB. YC1 BapilaHTU yJIOOpPIOBaIbHUX MPOAYKTIB CIPHUSIN 30UIBIIEHHIO BUCOTH
NpUKpirieHHs KayaHa [48].

biomerpuunmii ananiz nposegenuii B.SI. Xowminoro i O.C. [Banummaum [165]
MOKa3aB, 110 HaWOLIBII BUCOKOpociui Tiopua y pgociinax — KBC 381. Bucora
POCJIMH 1HOTO T10pUy KoNHMBanach B Mmexax 274,3-294,5 cm. JlocnimkyBaHi riopuau
XapaKTepH3yBaIMCh 3HAYHOIO BHCOTOIO KPIIJICHHS KayaHa, a caMe Ha KOHTPOJIbHHUX
BapianTax y riopuais: KBC 2323 — 95,2 cm, KBC Kymnan — 121,1 cm, KBC 381 —
112,1, KBC 4484 - 110,1 cm.

3a pe3yibpTaTaMu MPOBEJICHUX HAMU BUMIPIOBAHb BCTAHOBJIEHO, 1110 HA BUCOTY
POCIIMH KYKYpYA3HM 3HAUHUU BIUIUB MaJM MOTOJHI YMOBU POKIB JOCHIIKEHb. Tak,
HaWBHII 3HAYEHHS I[bOTO MOKa3HMKAa OTPUMAHO Yy OuIbIn crpustiauBoMy 2023 p., a
MiHIMaJIBHI Y cTpecoBomy 2024 p. V ¢azy 12 nuctkiB Bucota pociuH y 2022 i
2023 pp. 6yna B mexax 136,2—152,0 1 148,5-165,4 cm, Toxi six B 2024 p. — 108,6—
127,2 cm (Jlogatox A1-A3). YV ¢a3y UBiTIiHHS BUCOTA POCIHH KOJHMBAIACS, 3aJICHKHO
Bil BapiaHTIB nociigy B Mexax 211,5-225,7, 217,6-239,0 i 180,4-195,4 cwm,
BimmoBigHO y 2022, 2023 1 2024 pp. YV da3zy BOCKOBOT CTUIIIOCTI 3epHA Il po3Max
BapiroBaHHS ckimamaB 214,6-233,5, 222,3-246,7 i 182,7-197,5 cm. 3aie)xHO Bin
nepioy o0ikiB B 2024 p. BiAMiu€HO 3MEHIIICHHSI BUCOTH POCIWH KyKypya3u Ha 13,4—
28,0 %, opiBHSAHO 3 TONEPETHIMU POKAMH.

3a pe3yapTaTaMy MPOBEACHUX BUMIPIOBAHb BCTAHOBIICHO, III0 B CEPEIHHOMY 3a
TPH POKH, Ha BapiaHTax 0€3 3aCTOCYBaHHS JOOPHB Ta MO3aKOPEHEBOTO ITiKUBICHHS
MmikpooopuBamu y pazy BBCH 30 (12 nucTKiB) MOKa3HUK BUCOTH POCIUH TIOpUIY
kykypym3u CU Okreon cranouB 131,1 cm (Tadma. 3.1). 3actocyBaHHS MiHEpATbHHX

NOOpUB TMIJBUIYBAJIO TMOKAa3HUK BUCOTH POCIWMH KyKypya3u. Tak, Ha BapiaHTi
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NsoP30Ksg BucoTa pociun 6yna B mexax 137,6—-142,9 cm, N7gPsoKso— 140,3-145,3 cwM,
NooP70K70—-143,9-148,2 cm.

Tabnuys 3.1

J{uHaMiKa 3MiHM BHCOTH POCJMH KYKYPYA3H HiJ BINIMBOM 3aCTOCYBAHHS

MiHepaJLHUX J00puB Ta MikpoaoopuB (cepeane 3a 2022-2024pp.), cm

MinepalibHi MikpoaoOpuBa 12 nucTkiB ]1_3[3301;{:; CTHEI?E:Ei:pHa
nobpusa (A) B)* (BBCH 30) (BBCH 65) (BBCH 85)
1 131,1 203,2 206,4
Bes 106puB 2 133,5 205,2 209,3
3 134,7 206,5 210,4
4 135,1 208,2 211,3
1 137,6 207,7 212,4
NsoPaoKo 2 140,2 210,9 215,0
3 141,3 211,8 216,0
4 1429 212,6 217,2
1 140,3 212,6 216,9
NoPsoKsg 2 143,0 215,2 219,1
3 143,8 216,4 220,3
4 145,3 217,6 221,5
1 143,9 215,2 220,5
NsoProKo 2 146,2 217,5 223,6
3 147,5 218,7 2245
4 148,2 220,0 225,9
A 2,1 2,6 2,0
HIPgs B 0,5 0,6 0,8
AB 3,2 3,7 3,0

*TIpumirka. Tyt i gani B Tabmunsax. 1 — Bes 3acrocyBanns; 2 — Hyrpisant YHiBepcanbhmii (2
kr/ra); 3 — HyrpiBanT ruttoc 3epHoBuii (2 kr/ra) + Atnante (0,5 n/ra); 4 — Ikap biro Pyrc (0,5 n/ra)+ Ikap
®ocro (0,5 n/ra)+ Ikap 3inTo (0,5 11/ra).

[Tpu 3acTocyBaHHI MIKpOJOOPHUB y MO3aKOPEHEBE MiKUBIICHHS HAWUOLTBIIHIMA
npupict pocauH y Bucoty — 4,0-5,0 cMm, TOpIBHAHO 3 KOHTPOJIEM BHSIBJICHO Ha

yeTBepToMy BapianTi (Ikap biro Pyrc (0,5 si/ra) + Ikap ®ocro (0,5 si/ra) + Ikap 3inro (0,5
n/ra)).
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Bucora pociaus KyKypya3u HalOUIblI IHTEHCUBHO 3pocTana 10 ¢pazu BBCH 65
(uBiTiHHSA BOJIOTEH). Y mie mepioj OOJIKIB BUCOTA POCIMH 3HAYHO 30LTBIIYBaIACS
3aJIEKHO B1J BUKOPUCTAHHS MAKpO- 1 MiIKpoJoOpuB. BcTaHOBIIEHO, 1110 HA BapiaHTI 13
3actocyBaHHSAM MiHepaibHUX 100puB NsoPoKzp Ta mnimkuBnenni HytpiBanT
VHiBepcanbHuil (2 Kr/ra) pocnuHu KyKypya3u cdopmyBanu Bucory 210,9 cwm.
3actocyBanHsi HytpiBanT rumtoc 3epHoBuii (2 kr/ra) i1 Atnanre (0,5 n/ra) 30UIBIIMIO
BUCOTYy pociuH 10 211,8 cMm. ITimkuBnenns npenaparamu Ikap biro Pyrc (0,5 n/ra) +
Ixkap ®ocro (0,5 i/ra) + Ikap 3iaTo (0,5 11/ra) MiABUIIKIO BUCOTY pociiuH 10 212,6 cM.

3ane)xHO BiJ BapiaHTy JAOCHTiNy, TMPOBEACHHSA IM03aKOPEHEBHX MiIKUBICHB
BKa3zaHUMU MikpoaoOpuBamu Ha ¢GoH1 BHeceHHS N7oPsoKsg cripusiio migBuiieHHIo
BUCOTH pOCIMH KyKypya3u Ha 9,8-10,5 cm, 1 BoHa cTtaHoBmiIa 215,2-217,6¢cm.

Haii6inp1mii BIUIMB Ha BUCOTY POCIIMH KYKYpPYA3W BiIMIYEHO Ha BapiaHTax 3
BUKOPUCTAHHSIM MiHepaibHUX 100puB NgoP70K70 Ta mo3akopeHeBUM MMiJKUBICHHSIM
Ixap Biro Pyrc (0,5 n/ra) + Ikap ®@octo (0,5 n/ra) + Ikap 3iaTo (0,5 n/ra) — 220,0cm. IIpu
3acTocyBaHH1 HyTpiBaHT ruttoc 3epHoBui (2 Kr/ra) BUCOTA POCIWH cTaHOBUIa 217,5 cwMm,
HyrpiBanT mmoc 3epHoBuii (2 kr/ra) + Atnanre (0,5 n/ra) — 218,7 cm.

BusiBieno, 110 MakcuMalibH1 3HAY€HHSI BACOTH POCIUH KYKYPYI3U OTPUMAHO Y
¢a3zy BBCH 85 (BockoBa cturiicts 3epHa) mpu BHeceH1 NgoP7oK7o 1 mo3akopeneBomy
nimkuBieHi [kap biro Pytc (0,5 n/ra) + Ikap ®ocro (0,5 n/ra) + Ikap 3iaTo (0,5 n/ra)
— 225,9 cm. Ha gpyromy i TpeThOMY BapiaHTaX IT03aKOPEHEBOTO ITiJKHUBIICHHS
MIKpOA0OpUBaMU BHCOTa POCIUH cTaHoBHIA 223,6 1224,5 cMm.

PesynpTaTi aucnepciitHoro aHamizy AOBEH, O AOCTIIKYBaHi (pakTopu Manu
pi3HMIi BIUTMB Ha (OPMYBaHHS BUCOTH POCIWH KyKypya3u. BcraHoBieHo, 1o
HaWBUIIMI BIUIUB HA IMMOKa3HUK BUCOTH POCJIMH MalOTh MiHEpaIbH1 100puBa — 75,6 %
(puc. 3.1). MikpoioOpuBa BILTHBAIOTh HA BUCOTY POCIHH Ha 8,4 %. B3aemois Makpo-
1 MikpogoOpuB cTaHOBUTH 5,8 %, a iHmIl dakTopu (MOTOHI YMOBHM) BILTUBAIOTH HA

piBHi 10,2 %.
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= MiHepaJbHi Jo0prBa (A)  ® mo3akopeHe ImipKkuBieHHS (B) AxB = Ixmm
Puc. 3.1. YacTka BIUIMBY AOCJIIKYBAHUX (PAKTOPIiB HA BHUCOTY POCIUH
KYKYpy/a3u y ¢a3y BockoBoi cruriocti 3epua (BBCH 85)
Bucora pocnuH Mae cepelHbOi CHUIM KOPEJSIiHHI 3B A3KH 3 YPOXKAMHICTIO
3epHa (r=0,65) 3a koedimienta gerepminaiii 0,42 (puc. 3.2).
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, T/ra

YpOXKaiHICTh 3epHA.

Puc. 3.2. KopeasimiliHi B3a€MO3B’SI3KM BHCOTH POCJHH KYKYPYA3H Ta
YpO:KaiiHOCTi 3epHa

Hamy BUSBIEHO BUCOKMU PIBEHb 3aJ€KHOCTEH MIDK BHCOTOIO POCIHH
KYKYPY/I3H Ta YPOXKalHICTIO Mo619HO1T mpoaykilii (r=0,90) i BUX010M aJIMBHUX TIEJIET
(r=0,92) (puc 3.3-3.4). [loniOHa 3aKOHOMIPHICTh BUsBIIEHA 1 B gocmikeHH X O. A.
['ox [30] stkuMu BCTAaHOBJIEHO BUCOKY KOPEJIAIIHHY 3aJICKHICTh MK BUCOTOIO POCIIUH

Ta HAKONMUYCHHSIM HUMH CYXOi HaJ3eMHOi Macu. Y a3y yTBOpeHHsS 7 JUCTKIB BOHA



71
ckiana r = 0,8991 + 0,0799, y da3y 12-13 nuctkiB r = 0,9093 + 0,0760, a y dazy
uBiTiHHEA 1 = 0,8429 + 0,0982.

16.00

14.00 (]

'_\
N
o
o
°
le
‘o
]
®
°

............... e y = 0.1513x - 20.709
10.00 ® R?=0.808

8.00
6.00

Ypoxaiinicts I11, T/ra

4.00
2.00

0.00
205.0 210.0 215.0 220.0 225.0 230.0

BHCOTa POCIIUH, CM

Puc. 3.3. KopeasiniliHi B3a€MO03B’SI3KM BHMCOTH POCJHH KYKYPYyI3H Ta
YPOKaitHOCTI MOOiYHOI MpoaYyKIil
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BUX1J IICJICT.

Puc. 3.4. KopeasimiliHi B3a€MO03B’SI3KM BHCOTH POCJUH KYKYPYyI3H Ta
BHUXOAY NAJTMBHHX MeJeT

Bucora mpukpinieHHs KadaHa € OJHICI0 3 OCHOBHHX XapaKTEPHUCTHK, IO
BHU3HAYA€ MPUJIATHICTH FOPUAIB KYKYPYI3U 10 MEXaH130BaHOTO 30upanHs. Huzbkuit

noka3Huk (MeHie 40 cM) IpU3BOJUTH A0 3HAYHUX BTPAT il 4ac 30UpaHHS BPOXKAIO
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ui€i KyapTypu. st Toro, mo0 3HU3UTH 111 BTPATH, MOKa3HUK BUCOTH MPUKPIIIICHHS
KadaHa MoBUHEH OyTu He MeHiie 50 cM Haja moBepxHero IpyHTy. IIpote 1 3aHanTO
BHCOKE KpiIUIeHHs KayaHa, moHaa 130 cMm Takox € Hebaxkanum [9, 96].

3acTocyBaHHS MIHEpaJbHUX JOOPUB Ta IO3aKOPEHEBOrO IMiJKWUBIICHHS
MIKpOAOOpHBaMHU BIUIMBAJIO HA BHUCOTY NPHUKPIIUIEHHS KadaHa Kykypyasu. Ha
BapiaHTax 0e3 MiHepalbHUX NO0OpUB 1€l moka3HuK OyB B Mmexax 84,8-85,7 cm, 3a
BHCCCHH:I N50P30K3o 3pOoCTaB 10 88,4—89,50M, N70P50K50— 89,5—90,5 CM 1 N90P70K7o—
90,7-91,3 cm™ (puc. 3.5).
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Puc. 3.5. Bucora npukpiivieHHs1 Ka4aHa y PoOCJMH KYKYPYI3Hu (cepeaHe 3a
2022-2024pp.), cm

Ha BapianTti NsoP3oKszo, 3amexHO Bix 3acTOoCyBaHHS MIKPOJOOPHB, BHCOTa
MPUKPIIUICHAS KadaHa 3poctana Ha 3,5-3,7 cM,N7oP50Kso — Ha 4,7—4,8 cM, NgoP70K70
—5,5-5,9 cm, mopiBHSAHO 3 KOHTpoJieM (0e3 MiHepaTbHUX JOOPHUB).

MakcuMmalibH1 3HaY€HHS BUCOTH MPUKPIIJICHHS KayaHa OTPUMAHO Ha JUISHKAX,
ne BHocwin NgoP70K79 1 mpoBoauniu no3akopeneBe mimkuBieHHs HyTpiBaHT ruiroc
3epHoBuii (2 kr/ra) + Atnante (0,5 i/ra) ta Ikap biro Pyrc (0,5 n/ra) + Ixkap ®@ocro (0,5
n/ra) + Ikap 3iaTo(0,5 m/ra) — 91,3 cm.
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3.2. ®OTOCHUHTETHYHI MOKA3ZHUKH MOCIBIiB KYKypyA3H1

JIns HOpMaibHOTO mpolecy (POTOCUHTE3y POCIMHU TMOBUHHI MaTH BEIUKY
IOy aCUMUISLIAHOT MOBepXHi. J[oBeeHO, 1110 ICHY€e 3HaYHa PI3HULISI MDK TUIOIIEIO
JUCTKOBO1 MOBEPXH1 Ta BIUIMBOM 3arajbHOi Ol0MacH JHUCTS Ha BPOKaWHICTh 3€pHa
KyKypya3u [42, 183]. 3nauni 1031 a30THUX TOOPHB MOXKYTh MaTH HETAaTUBHUIA BILUIHUB
Ha BPOXAMHICTh 3€pHA KYKYypYyJ3W uepe3 3HauHe 3OUIbLICHHS IUIONIlI JIUCTS 1
MOB’s13aHE 3 I[UM 3HWKCHHS (POTOCHMHTETHYHOI akTHBHOCTI [95]. MakcuMaabHOMY
BUKOPUCTAHHIO COHSYHOI eHeprii cupusie (OpMYBaHHS POCIMHAMHU ONTHUMATbHOI
JIMCTKOBOI TTOBEPXHI Ta €PEKTUBHICTh BUKOPUCTAHHS acuMuIALiiHOT moBepxHi [30].
KinimMatuyHi 0oco6iMBOCTI (BOJNOTICTh, TEMIEPATYPa, COHAYHA €HEPris, TEXHOIOIYH1
YUHHUKA Ta 3a0e3MCYCHICTh IMOXUBHUMHM PEYOBHMHAMH) TaKOX BIUIMBAIOTH Ha
(GopMyBaHHsI TUCTKOBOTO anapaty Kykypyasu [151].

J1J1s1 HOpMAJTBHOTO MIPOXOKEHHS (POTOCHHTE3Y POCIMHU TIOBHHHI C(HOPMYBATH
BHUCOKY TUTOIY aCUMUISAIINHOT MOBEpXHi. 3TIHO JAOCIIKEHb BITYM3HSHUX BUCHHX
[12] BcTaHOBIIEHO CYTTEBY BiAMIHHICTH MIXK BIUTHBOM Ha BPOKalHICTh 3€PHA ILIOIIECIO
JUCTKOBOI TMOBEPXHI Ta 3arajbHOI0 JUCTKOBOIO 0ioMacoro. IcToTHE MiABUIIEHHS
IUTOMII JIMCTKOBOI TOBEPXHI 3a BUKOPHUCTAaHHS BHCOKHMX JI03 a30THHUX JOOPHB
HEraTUBHO BIJOOpa)KaeThCs HAa BEIUYMHI BPOXKAKO 3€PHA, OCKUIBKH (POTOCHHTETUIHA
JISUTBHICTH TaKUX MOCIBIB 3HIDKEHA [95].

Bucokuii piBeHb a30THOTO JKMBJICHHS Ma€ BHpilllajibHE 3HAUCHHS Ha pPaHHIX
CTaIisIX POCTY Ta PO3BUTKY KYKypyn3u. TakoxX y 1€ ke Jac Bil3HAYEHO KPUTUIHUHN
nepios o0 HasBHOCTI ¢ocdopy. B mogansuri ¢gaszu pocty il po3BUTKY HEOOX1ITHO
3a0e3MeunTy TOCIBU a30TOM Yy HaWBAXKIMBIMIUKA TIEPiOJ]] IHTECHCHBHOTO POCTY, SKUH
po3nounHaeTbes 3a 15-20 mAHIB mepes UBITIHHAM 1 3aBEpUIyEThCS MICHS i€l ¢aszu.
dochopHe JKHMBICHHS TaKOXX HEOOXigHE pOCIMHAMU HAMPUKIHIII Bereramii —
MOYMHAKOYH B Ga3u popmyBaHHS i HANMMBY 3epHA. TaKOXK MPOTATOM Maike BChOTO
BETETAIIHOTO TIEPi0Ty IPOSBISIOTHCS BUCOKI MTOTPEOU POCIWH KYKYpPYyA3H y Kajii —
Bl MOYATKy CXOMIB 1 0 BUKHUIAHHS POCIMHAMM BOJIOTI, MPU IbOMY KPUTHIHHUUI

nepiog y cnoxkuBaHHi KoO Big3HAu€HO y Mepioj] YTBOPEHHS Ta PO3BUTKY HUTOK

kauaHiB [204, 252].
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Hocnimxenss, ki 0yiu nposeeHi B 3axigHoMy Jlicocteny Ykpainu nokasanu,
[0 Y POCIUH KYKYpY/J3W HalOLUIbIIa IJI0Ia JUCTKOBOI MOBEPXHI Oysia Ha BapiaHTi
nipKUBIeHHS Y ¢asi 10 aucTkiB kapoamMigoM 5 %-M po34yMHOM Ta CyJIb()aToM MarHito
5%-M po3uMHOM Ha BCiX PiBHAX ynoOpenHs. HaiiBuiue 3HaueHHs 3adikcoBaHe Ha
BapiaHTi Nis0PgoK140 Ta mijpkuBieHHs y ¢azl 10 JucTKiB MiKpoaoOpuBamu,
KapOamizoM Ta cylbpaToM MarHiro. UYucra npoayKTUBHICTH (oTocuHTE3y Oyna
HaiiBumow 3a yaoOpeHHs NigoPsoKiag Ta mimkuBieHHS MIKpOJIOOpUBAMU,
KapOaMioM Ta cyib(haToM Maruio y ¢asi Bukuaansas Bojoti [100].

3actocyBaHHsi perynaTopa pocty Cizam-Hano 3a o00poOku HaciHHS
I'petinaktuB-C Ha crajli 7-ro JHCTKa 3HAYHO 30UIBIIYBAJIO LM MOKa3HUK y BCIX
rpynax CTHUIJIOCTI TIOpUAIB KYKypyA3W, TOPIBHSHO 3 KOHTPOJEM Ta IHIIUMHU
oOpoOkamu. Haii0inpimia mioma JUCTKOBOI MOBEPXHI crocTepiraiacs B
cepeHbOMI3HIl rpymi y riopunis Apadart (53,2 tic. m%/ra) Ta JIH erepa (51,3 Tuc.
M?/ra). Perynsaropu pocTy Ta Mikpo00p1Ba 36i1b11yBaIH MLIIOILY JUCTKOBOT HOBEPXHI
Ha 1,4-4,6 % [30].

Ha migBuieHHs TUIonii JUCTKOBOI IMOBEPXHI POCIHMH TiOpUIY KYKypYI3H
I"apMoOHiIyM CyTTEBO BILIMBAJIO TO3aKOpPEHEBE >KUBJICHHS y (a3i 3-5 nmucTkiB 0e3
0o0poOkHM HaciHHg. 3 BapiaHTIiB 0OpOOOK HAMOBIBII CYTTEBHI BIUIMB Ha IUIOINLY
JUCTKOBOI1 TOBEepXHi TiOpuay Xeminryei Buswid: 2 Leanum, Vitamin O7 + 2
Leanum ta Leanum + 2 Leanum [48].

B ymoBax 3axigHoro JlicocTemy, mpu BU3HAYEHHI TUIOINII JIUCTKOBOTO amapary
KYKYpy/I3H, 3a(ikCOBaHO TMO3UTHUBHY MWHAMIKY ii MiABUIICHHS A0 (a3 NBITIHHA i
3MEHIIICHHS TOKa3HWKa Yy (a3l MOJIOYHOI Ta BOCKOBOi CTUTIIOCTI. HaiOurbmmii
(OTOCHHTETHYHUI TOTEHINIA] POCIMH BU3HAYCHO Yy TiOpUAY KyKypya3u
cepenabopanaboi rpynu KBC 2323 ta cepenuvocturioi rpynmu KBC 381 — 1518,4—
1539,2 trc.M? x 11i6/ra npu Goni BHeceHHs 106puB 250 ta 300 Kr/ra i 3 miPKUBIEHHIM
MiKkpo100puBOM «Ypoxkaid 3epHO» B f03ax 2 Ta 3 n/ra [73].

B mammx gociikeHHSX 3HAYHUM BIJIMB HAa (POpMYyBaHHS ILIOINII JHUCTKOBOL
MOBEPXHI MOCIBIB KYKYPY/JI3U Majid MOroJiHi yMOBH. Tak, HalBUIII 3HAYEHHS 1LOTO

nokaszHuka otpumano y 2023 p. 1 y a3y UBITIHHS BOJOTEH BOHU CTAaHOBWIM 48,5—
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54,6 Tuc. m¥/ra (Jonatku 51-53). V 2022 p. miolma JIMCTKOBOT MOBEPXHi KOIHBAIACH
Bix 45,6 10 50,3 TuC. M?/ra, a MiHiManbHI 3HaueHHA Oyau B 2024 p. — 40,2-46,0 TucC.
M?/ra, O MEHIIE TOPIBHAHO 3 MONepeaHiMu pokamu Ha 8,2—18,9 %. Sk Hacmimok
BIJICYTHOCTI OIaJI1B Ta BUCOKUX TeMIIepaTyp NoBiTps B cepnHi 2024 p. cnocrepiranocs
OUIBLI IIBUJIKE CTAPIHHA 1 BIIMUPAHHS JUCTKIB Y a3y MOJIOYHOT CTUTIIOCTI 3€PHA, 1110
BIUIMHYJIO HA CYTTE€BE CKOPOUEHHS aCUMUIALIIITHOT MOBEPXH1 POCIIHH.

BcraHoBneHo, 1110 3aCTOCYBaHHS MIHEPAIbHUX JOOPUB 1 TMO3aKOPEHEBOIO
Oi/DKUBIICHHS. MIKpOJOOpUBaMU y BCl MepioAd OOMIKIB CYTTEBO BIUIMBAJIO Ha
(opMyBaHHSI IJIOIII JTUCTKOBOT MOBEPXHI MOCIBIB KyKypy/3u (Tadi. 3.2).

Tabruys 3.2

JAvHaMiky 3MiHH IUIOIII JIMCTKOBOI NMOBEPXHI MOCIBIB KYKYpPYyI3H il

BILIMBOM MAaKpo- i Mikpogo0pus (cepexne 3a 2022-2024pp.), tuc. M?/ra

. Monoyna
Makponobpugal, ,. 12 nucTKiB HBlTlHHjI CTUTJIICTh
(A) Mikpono6puBa (B) (BBCH 30) BOJIOTEM sepa (BBCH
(BBCH 65) 76)
1 23,9 448 41,9
Bes 106puB 2 24,3 45,3 43,0
3 24,7 45,6 43,2
4 25,0 45,8 43,4
1 25,4 46,8 44,0
2 25,7 47,3 44,7
NeoPsokso 3 26,0 47,6 45,0
4 26,5 47,8 45,4
1 26,2 48,4 45,0
2 26,6 49,0 45,8
NzoPsoKso 3 26,9 29,3 158
4 27,2 49,5 46,2
1 27,4 49,3 46,0
2 27,9 49,6 46,8
NeoP7oK7o 3 28,1 50,0 46,9
4 28,2 50,3 47,3
A 0,9 0,8 0,5
HIPos B 0,1 0,1 0,1
AB 1,2 1,1 0,7
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Tak, y ¢a3i BBCH 30 (12 nuctkiB) Ha BapiaHTax 0e3 MiHEpaJIbHHX I0OpPUB
IIOIa JIMCTKOBOI IIOBEPXHi KyKypya3H cTaHoBuia 23,9-25,0 Tuc. wm?/ra.
Bukopucranus NsoP3oKso 10380111710 301IBIIUTH LIeH ToKa3HuK 10 25,4-26,5 Tuc. m?/ra,
N70P50Ks0 cripusizio 3pocTaHHIO IO JIMCTKOBOI OBEPXHI KYKYpyA3u Ao 26,2—-27,2
tuc.m?/ra, a NgoP70K70-27,4-28,2 m%/ra. B cepeIH5OMY 0 BapiaHTaX MiHEPAIbHOIO
KUBJICHHS acUMUIALIIHA TUIOMA POCIMH Ha MEpIIOMY BapiaHTI BUKOPUCTaHHS
mikponoOpus (Hytpisaut VYHiepcanshuii (2 kr/ra)) 3poctama Ha 0,4 THc.M?/ra,
npyromy (HyrpiBant mmoc 3eproBuii (2 kr/ra) + Atnante (0,5 1/ra))— Ha 0,7 Tuc.M?/ra,
tperbomy (Ikap biro Pytc (0,5 1/ra) + Ikap ®ocro (0,5 n/ra) + Ikap 3inTo (0,5 n/ra)) — Ha
1,0 Tuc.m?/ra, BiTHOCHO KOHTPOJIbHUX JUISTHOK.

Y ¢azy BBCH 65 (uBiTiHHS BOJOTEH) POCIMHU KyKypya3u (GopMyBaiu
MaKCUMaJIbHUM JINCTKOBHH anapar. [lnoma nuctkoBoi moBepxHi Ha BapiaHTi NsoP3oKsg
0e3 TpOBeJEHHS MiJKUBIEHL MikpogoOpuBamu ckinagana 46,8 tuc.m?ra. 3a
BukopuctanHs HytpiBanT YHiBepcaibHui (2 Kr/ra) 1eit moka3Huk craHoBuUB 47,3 THC.
m?/ra, HytpiBanT mmtoc 3epHoBuii (2 kr/ra) + Atnanre (0,5 n/ra) — 47,6 tuc. m?/ra, Ixap
Biro Pytc (0,5 n/ra) + Ikap ®octo (0,5 n/ra) + Ixap 3inro (0,5 n/ra) —47,8 tuc.m?/ra. Ilpu
3actocyBaHH1 N7oP5oKsp mmomma nmucTkoBOi moBepxHi 0€3 MPOBEICHHS MiTKUBIICHb
MikpogoOpuBaMu crtaHosuna 48,4 Tuc. m%ra. Ilpu No3aKopeHEBOMY BHECEHHI
Hyrpiant YHiepcanbuuii (2 kr/ra) — 49,0 tuc.m?/ra, HyTpiBanT mmoc 3epHoBuii (2
kr/ra) + Atnanre (0,5 n/ra) — 49,3 tuc. m?/ra, Ikap Biro Pyrc (0,5 n/ra) + Ixap @ocro (0,5
n/ra) + Ikap 3iuTo (0,5 n/ra) — 49,5tuc.M?/ra.

Haii6inp11a moma TMcTKOBOT MOBEPXHI POCIUH KyKypya3u Oyna y ¢azi BBCH
65 Ha mUISHKAX, 7€ 3aCTOCOBYBanM MiHepanbHi 100puBa NgoP70K7o. bes mpoenenus
103aKOPEHEBUX ITiKUBJIECHb MIKpOJIOOpHBAMH BOHA cTaHOBMIA 49,3 THc. M%/ra, npu
BuKopucTanHi Hyrpisant Vuisepcansuuii (2 xr/ra) — 49,6 tuc. m%/ra, HyTpiBaHT mmoc
3epuosuii (2 kr/ra) + Atmanre (0,5 n/ra) — 50,0 Tuc. m?/ra, Ikap Biro Pyrc (0,5 n/ra) +
Ikap ®ocro (0,5 n/ra) + Ikap 3inTo (0,5 n/ra) — 50,3 Tuc. M?/ra.

BusiBneno 3araipHy TEHIEHIIIIO 10 3MEHIIEHHS TUIOIII JUCTKOBO1 MOBEPXHI Y
¢a31t BBCH 76 (MonouHa CTUrJICTh 3€pHA), MOPIBHAHO 3 IMOMEPEIHIM IEpPio oM

o6nikiB Ha 5,1-7,0 % no 41,9473 Tuc. M?/ra, mo € ¢izioNOriyHO 0COOIUBICTIO
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POCIIUH KYKYPY/I3H.

Jucniepciiinuil aHani3 Mol JUCTKOBOI moBepxHi y azy BBCH 65 no3sonus
BCTAHOBUTU YAaCTKy BIUIMBY JOCHIUKYBaHUX (pakTopiB Ha (OpMyBaHHS IHOTO
nokasHuka (puc. 3.6). MinepanbHi 10OpHBa BIUIMBAIH Ha IUIONIY JUCTKOBOT MOBEPXHI
Ha piBHi 74,2 %, no3akopeHeBe MIJHKUBICHHS MiKpogoOopuBamu Ha 7,4 %, a B3aemMois
uux ¢akropiB Oyna Ha piBHI 9,8 %. 3HAUHUM BIUIUB MaJld MOTOJIHI YMOBU B POKH

nociiKeHs (8,6 %).

8.6

= MiHepaibHi T00puBa (A)  ® mo3akopeHe mipkuBieHHs (B) = A X B T

Puc. 3.6. YacTka BILIMBY g0caigxkyBaHuX ¢pakTopiB Ha GopMyBaHHS MO

JINCTKOBOI MOBEPXHi KYKYpy/A3u y ¢a3y usitinas Bosaoreii (BBCH 65)

BusiBnieno, mo (GpOTOCHMHTETHYHHMI IMOTEHINaN IMOCIBIB KYKYPYJI3U 3a Iepioj
«12 TUCTKIB-MOJIOYHA CTUTIIICTh 3€pHa» Ha KOHTPOJi 0€3 BUKOPHUCTAHHS MakKpo- 1
MikponoOpuB cTaHoBuB 1,976 MiH. M% 1i6/ra, Ha BapianTax 3 BHeceHHsM NsoP3oKso
30impmmBes 1o 2,080-2,155 wmumH. M2 mio/ra, N7oPsoKsgmo — 2,138-2,202 wutH.
m? 11i6/ra, NooP7oK7o — 10 2,202-2,265 miH. M2 ni6/ra (tabn. 3.3). BukopucraHHus
MO3aKOPEHEBUX OOMPUCKYBaHb KYKYPYA3UW MIKpOJOOpUBAMHU MiABHINUIO IEH

nokasHuk Ha 0,034-0,075 muH. M2 1i6/ra a60 1,6-3,8 %, HOPIBHAHO 3 KOHTPOJIEM.
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Tabnuys 3.3

@DOTOCHHTEeTHYHHUI MOTEHUIAJ MOCIBIiB KYKYPYA3H 3aJIe;KHO  Bij

3aCTOCYBAHHS MAKPO- i Mikpo1o0puB (cepeane 3a 2022-2024 pp.), MiH M 1i6/ra

BITIHHSA )
. N 12 1uCTKIB-
12 TUCTKIB- BOJIOTEH-
Makponobpusa| Mikponobpusa LBITIHHSA MOJIOYHA MOoTIoTHa
. : CTUTJIICTh
BOJIOTEHN CTULJIICTh
3epHa
3epHa
1 0,756 1,214 1,976
Bes 106puB 2 0,766 1,237 2,020
3 0,773 1,242 2,035
4 0,779 1,249 2,051
1 0,794 1,271 2,080
2 0,803 1,288 2,111
NsoP3oKso 3 0,809 1,296 2,130
4 0,817 1,304 2,155
1 0,821 1,309 2,138
2 0,832 1,326 2,172
N7oPsokso 3 0,838 1,331 2,183
4 0,844 1,340 2,202
1 0,843 1,334 2,202
2 0,853 1,350 2,240
NaoP70K7o 3 0,858 1,356 2,249
4 0,864 1,366 2,265

HaiiBumii 3Ha4eHHs (POTOCHHTETUYHOTO MOTEHINAY OTPUMAHO Y MiK(asHui
nepiol “IBITIHHS  BOJOTEW-MOJOYHA CTUIIICTH 3epHa”. Ha BapianTax 3
BUKOPUCTAHHSM MiHEpaJIbHUX NOOPUB MOT0 3HAYECHHS KOJIMBAJINUCH B Mexax 1,271—
1,366 mmH. wM>ni6/ra, a [pud  OPOBEJEHHI I103aKOPEHEBUX  IiIKHBIICHb
Mikpomo6pusamu — 1,237—-1,366 miH. M? 1i6/ra, 3a IOKa3HUKIB HA KOHTPOJIi HA PiBHI
1,214 mutH. M2 1i6/ra.

Amnanoriuni pesynbratu Oynmu otpumani I. II. CartanoBcwhkoro [144], sxa
BiIMiYa€, 10 BHKOPHUCTaHHS IT03aKOPCHEBUX ITDKHUBJICHD 3arajoM 301UTbIIyBajo
3Ha4YeHHS! (POTOCUHTETUYHOIO MOTEHIlIaNy BIOPOJOBK Bereraiiiinoro nepioay. [Ipore

OyJi0 BIAMIUE€HO, III0 HA IMOYATKOBHUX €Talax OPraHOT€HE3y B CEPEIHBOCTHUIIIOTO
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riopuna Monika 350 MB 111 3HaueHHs OyJIM HUKYUMU, HIXK Y CEpEeIHbOPAHHBOTO, a B
KIHI[I BereTallii — BUIIIUMU 3a oKa3HUKH ridpuna binosipcekuii 295 CB.

OpgHuM 3 BaXJIMBHX IOKA3HUKIB OI[IHKM €(EKTHUBHOCTI (POTOCHHTETUYHOI
JISUTbHOCTI TOCIBIB KYKYPY/3H 3a MEBHI MDK(]a3H1 MEepioAN € YucTa NPOAYKTUBHICTD
(dotocuHTe3y. 3aneKHO Bijl 3a0€3MeUeHHs POCIUH KYKYPY/I3HU €JI€EMEHTaMU KUBJICHHS
KUIBKICTh YTBOPEHOI OpPraHiuHOi pPEYOBHMHU B Tpoleci (POTOCUHTE3Y CYTTEBO
3MiHIoBanacs. HaliBuiili 3Haue€HHs YMCTOI MPOAYKTUBHOCTI (DOTOCUHTE3Y OTPUMAHO Y
(asy BBCH 65 (uitinus Bonoreit) — 9,898-10,772 r/m? 3a 100y, a y OCTaHHiii nepion
o6nikis BBCH 76 (ha3a Mono4HOi cTUriocTi 3epHa) BiH cranoBuB 5,075-5,924 r/m?
3a 100y (Tadmn. 3.4).

Tabnuys 3.4

Yncra MNPOAYKTHBHICTH MOCIBY MOCIBIB KYKYPYA3HM 3aJI€KHO Bij

3aCTOCYBaHHS MaKpPO- i Mikpo1o0pus (cepeane 3a 2022-2024 pp.), r/m? 3a 100y

12 IHCTKIE LIBiTiHHS Mosouna
Makpoao6puBal MikpogoOprBa (BBCH 30) BOJIOTEH CTHUTJIICTh 3€pHa
(BBCH 65) (BBCH 76)
1 6,387 9,898 5,075
Bes n06pus 2 6,720 9,904 5,208
3 6,726 10,024 5,319
4 6,814 10,052 5,426
1 7,219 10,194 5,396
NsoPaoKao ? 7,335 10,274 5.476
3 7,422 10,308 5,508
4 7,484 10,395 5,603
1 7,303 10,339 5,606
N70PsoKso ? 7,547 10,476 5,742
3 7,552 10,577 5,804
4 7,607 10,708 5,852
1 7,592 10,487 5,731
5,932
NaoP70K70 2 7,657 10,632
3 7,684 10,713 5,988
4 7,719 10,772 6,109
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3actocyBaHHsi MiHepalbHUX J00pUB NsoP30Kzg cripusiio miIBUIIEHHIO YHUCTOL
NpoayKTUBHOCTI (hoTocuHTedy Ha 3,3-6,3 %, N7oP5oKso — 7,8-10,5 %, NogP70K70 —
9,1-12,9 %, nopiBHSAHO 3 KOHTpoJeM. BukoprucTaHHs y 03aKOpeHEBE MIIKUBIICHHS
MIKpOAOOpUB 3a0e3meuyBajio MPHUPICT YUCTOI MPOAYKTHUBHOCTI (POTOCUHTE3Y
BIIHOCHO BapiaHTIB 0e3 iX BHeceHHsI B Mexax 2,1-6,9 %. MakcumanbHi 3HAYEHHS
OO MOKa3HUKAa OTpuMaHo mpu BukopucTaHHi NgoP70K7o Ta mozaxopeneBomy
BHeceHi [kap biro Pyrc (0,5 ii/ra) (BBCH 13-14) + Ikap ®ocro (0,5 si/ra) (BBCH 15-16)
+ Ikap 3inro (0,5 n/ra) (BBCH 17-18) — 6,109 r/m? 3a 100y.

PesynbTaTy HammMx JOOCHIIKEHb CHIBNAAAlOTh 3 JaHUMHU, OTPUMaHUMHU
M. b. I'paboBchkuM Ta iH. [37, 213], skuMu 30KpeMa, BU3HAUCHO, 110 3aCTOCYBaHHS
MiHepaiabHuX 100puB NooPsoKeo 3yMOBIIOBANIO 30UIBIIIEHHS YUCTOI MPOTYKTUBHOCTI
dboTocuHTE3y y hazy BITIHHI KauaHiB Ha 6,5 %, a N120P9ooKoeo Ha 9,6 %, mopiBHsIHO 3
KoHTposieM. [lpupicT mBOro TmOKa3HWKA BiJT BHECEHHS MIKPOJOOPUB CKIIa/IaB

2,3-3,9 %.

3.3. JInnaMika HAKONMYEHHS CYX0l Pe4YOBHHHU POCIAMHAMU KYKYPYA3H

3rigno JI. M. Illunakapyk [170, 269] noOpurBa Ta i KUBICHHS 31aTHI BILTUBATH
Ha HAKOITUYEHHS CyX0i Macu KyKypya3u. HaiBumiuii mokazHuk — 26,22 1/ra OTpuMaHo
y BapiaHTI MMKUBIICHHS MIKpO100pUBaMu, KapOaMiJioM Ta CyIb(aToM Martiro y ¢asi
10 mucTkiB 3a ynoopenns B HopMi N1eoPgoK14o.

O. C. IBanumuu Ta B. SI. Xowmina [74] BUSBWIM CYTTEBI BiIIMIHHOCTI B
HAKOMWYEHH1 CyX0i Macu pOCIuH y TiOpUIiB KYKYpYA3H Bi (a3 MOJIOYHOT CTUTIIOCTI
10 (Gi31070T1yHOT CTUTIIOCTI 3epHA. Y (a3l MOJOYHOI CTHUTJIIOCTI 3aJIeKHO Bin
JOCTiHKyBaHUX (DaKTOpiB MOKAa3HUK KonmBaBcs Bim 15,63 mo 17,5 T/ra, a y dazy
¢izionorigynoi crurnocti — Bix 17,3 no 20,7 1/ra. MakcuManbHi TOKa3HUKHA OTPUMAHO
y riopuaie KBC 381 ta KBC 4484 — B mexax 20,68-20,72 T/ra ipu IiABUIIICHUX
no3ax n1o0puB — 250 ta 300 kr/ra Ta q03ax MikpogoOpuBa — 2 1 3 J/ra.

HakornuueHHsT cyxoi pedOBHHU POCIMHAMH KYKYPYI3H 3aJCKHUTh BiJl BUCOTH
POCIIMHM, TEHETHYHUX  XapaKTEPUCTUK, IUIOLIl  ACUMUISLIMHOI  TMOBEpXHI,

(OTOCUHTETUYHOTO MOTEHIIIATY Ta YUCTOT (POTOCUHTETUYHOI MPOAYKTUBHOCTI [133].
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[locunenHs mnponeciB poOCTy POCIUH NPHU3BOAUTH 10 30UIBIICHHS YTBOPEHHS
ACUMUIALIHHOT TOBEPXHI1, MIJBUIIEHHS (POTOCUHTETUYHOI aKTUBHOCTI Ta 30LIbIICHHS
BPOKar0 OCHOBHOI Ta mo01uHOT mpoaykiii [46].

BMmicT cyxoi pe4oBHHM B KYKYypY/31 3aJI€KUTh BiJl T1OpU/a Ta TYCTOTHA CTOSTHHS
POCIIMH 1 30UIBIIYETHCS 3a MIIBUILIEHHS PIBHS a30THUX N00puB. [ligBUIIEHHS PIBHSA
n06puB 3 Ni20PsoKizo 10 Nis0P9oKieo 301LIBIITYE BpOXKAWHICTH CYXOi pPEUYOBHHHU
KyKypya3u Ha 0,8-2,8 1/ra [5].

YucneHHUMH JOCTIDKEHHSIME OyJI0 BU3HAYEHO, 1110 3aCTOCYBaHHS PETryIsITOPiB
pOCTy Ta MIKpOZOOPHUB CIIPHUSE MIIBUIICHHIO BUXOAYy cyxoi pedoBunu [30, 38, 58,
123, 248, 251, 273]. HesanexkHo Bix TpymnH 3pilocTi ridpuaa MiKpoaoOpuBa
OiIBUIIYIOTh YPOXKalHICTh 3epHa KyKypya3u Ha 0,38—1,26 1/ra, npuuomy npubaBka
BpOXaro Bapiroe B Mexkax 3,8—10,0 % [212].

OOmprcKyBaHHS POCIHH KyKypy/I3u Ha ctajii 3-5 muctkiB YaraVita Maize (4 n/ra)
1 oOpoOka HaciHHS YaraVita Teprosyn (5 1/T) 103BOJsi€ OTPUMATH TMPHUPICT
ypoxaiHocTi cyxoi macu 1,2-3,8 %, a ipu 3actocyBanHi YaraTera Tenso (0,15 kr/T)
+ 00IpHCKYBaHH KyKypya3u Ha crail 3—5 muctkiB YaraVita Kombiphos (3 a/ra) — 1,5—
4,2 % Oubliie, MOPIBHIHO 3 KOHTposeM [123].

Ha moka3HMK ypoXaWHOCTI CyXOi pEYOBHHHM OUIBIIMA BIUIMB YHHATH
Makpo00puBa, Hixk MikpooopuBa. [Ipu BukopuctanHi NgoPsoKeo yposkaitHicTh cyxoi
pedoBuHHU 30UbITyBasiachk Ha 11,4—15,5 %, ipu N120PgoKgeo Ha 12,8-17,0 %, BimHOCHO
BapiaHTiB 0e3 ix 3acTocyBanus [213].

3a pe3ynpTaTaMu MPOBEJACHUX JOCTIKEHh BCTAHOBJIEHO, IO BMICT CyXOi
pedoBuHM y ¢asy BBCH 85 (BockoBa CTHIIIICTh 3¢pHA) Y pOCIMHAX KYKYPYI3U OyB B
mexax 38,7-41,5 % (tabxn. 3.5). I[Ipu 3acTocyBaHHI MiHEpaIbHUX JOOPHUB BIIMIYEHO
3MEHIIICHHS BMICTY CYXOi pEYOBHHH, SK B OKPEMHX OpraHax TaK 1 B POCIMHAxX
KyKypyaszu 3araiioMm. Tak, npu BHeceHi NsoP3gKsp 11eii mokasnuk 3meniryBaBcs Ha 0,9—
1,4 %, N7oPsoKso — 1,4-2,2 %, NgoP70K70 —2,0-2,6 %, BIIHOCHO KOHTPOJIBHOTO
Bapianty. He BimMiue€HO BIUIMBY MIKPOJIOOPHUB HA BMICT CYXO1 PEUOBHHH Y POCIMHAX

KYKYpYA3U Ta ii CTpPYKTYpHHUX elleMeHTaXx (cTebJax, JUCTKaX, 00ropTkax 1 CTPUXKHIX
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KayaHa Ta 3epHi). [TomiOHI pe3ynbraT OTpUMaHi i iHmUMHU BYeHuMH [35, 45, 52, 81,
98, 111].

Tabnuys 3.5

BMmicT cyx0i pe4OBHHH B POCJMHAX KYKYPYI3H 3QJI€5KHO BiJl 32CTOCYBAHHA

MAaKpo- Ta MiKpoao0puB y a3y BockoBoi cTurJjiocti 3epHa (BBCH 85) (cepeane

3a 2022-2024 pp.), %

Oo6ropt
KN 1
Marpoodp Mikpono6Opusa | Crebno | Jluctku | cTpuxke | 3epHO Y '
ned HE pOCIHHI1
KadaHa
1 27,5 38,2 34,7 63,8 411
Be3 no6pus 2 27,3 38,0 35,0 63,5 41,0
3 27,4 38,3 34,3 63,7 40,9
4 28,0 38,4 35,4 64,0 41,5
1 26,4 37,4 33,6 62,7 40,0
NsoP30Kszo 2 26,0 37,1 33,8 63,5 40,1
3 26,7 37,4 33,4 62,3 40,0
4 26,5 37,2 33,5 63,0 40,1
1 26,0 37,0 32,8 62,1 39,5
N7oPs50Kso 2 25,4 37,0 33,0 62,8 39,6
3 25,7 36,7 32,5 62,2 39,3
4 25,3 36,4 32,7 62,6 39,3
1 25,1 36,1 32,1 61,4 38,7
NgoP-oK70 2 25,0 35,8 32,2 62,0 38,8
3 25,3 36,0 32,4 62,0 38,9
4 25,0 35,9 32,3 62,2 38,9
A 0,6 0,5 0,5 0,4 0,8
HIPgs B 0,3 0,2 0,3 0,1 0,3
AB 0,9 0,8 0,9 0,6 1,1

BwmicT cyxoi pe4oBHHH BapitoBaB 3aJICKHO BiJl CTPYKTYPHOI YaCTUHU POCIUHU
KyKypyI3u: y 3epHi OyB B Mexax 62,0-64,0 %, nmuctkax — 35,9-38,0 %, obroprkax i
cTpwkHAX KayaHa — 32,1-35,4 %, a MiHIMalIbHI 3HAaYEHHS OTpUMaHi B ctebii — 25,0—
28,0 %. 3a manumu M. b. I'paboBcekoro, K.B. IlaBmiuenka [38] ta 5. Haap [113]
HalOLIbIIA KUTBKICTh CYX0i PEYOBMHU HAKOMMUYETHCA B Ka4aH1, HOPIBHSAHO 3 IHIIUMHU

YaCTUHAMM KYKYpyHA3d, a HaillMeHIle ii MICTUThCA B JIMCTKaX Ta cTeOsiax, W10
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OB’ 13aHO 3 TUM, 1110 CT€0JIO € TPOBIAHUKOM BOJIOTU. Y PE3YJbTaTi B 3€pHI KYKYPYyA3U
BUSIBIsiEThCS B 1,9-2,0 pasiB Ouibllie CyXOi PEYOBUHHU, HIK Yy JHUCTKAaX, cTeOnax,
0o0ropTKax Ta CTPHXKHSIX KayaHa.

VYpoxkaliHICTh CyXoi Macu NOOIYHOI MPOAYKIT KyKypyA3u 3ajekaia Bij
ypOXKalHOCTI, BMICTY CyXOi pEYOBUHHM, TIIPOTEPMIYHMX yMOB pPOKY Ta
nocmipkyBaHux (akropiB. Ilpu 3actocyBanHi MiHepaibHUX 100puB NsoP30Kzg
BIIMIY€HO 30UIhHIEHHS HOTO MMoKa3sHuka Ha 11,2-14,6 %, N7oPsoKso — 12,3-13,7 %,
NgoP70K70— 14,5-15,6 %, nopiBHsiHO 3 KOHTpoJsieM. [IpupicT ypoxallHOCTI CyX0i Macu

B1Jl BUKOPUCTaHHS MiKpoAoOpuB ckianas 5,9-11,7 % (puc. 3.7).
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Puc. 3.7. Ypoxaiinicts cyxoi macu nodiunoi npoaykuii (IIII) kykypyasn
3aJI€2KHO BiJl 3aCTOCYBaHHSI MaKpoO- i MikpopoOpusB (cepenne 3a 2022-2024 pp.),
T/Ta

MakcumanbHl TOKa3HUKH YPOKaWHOCTI CyXOi Mach MOOIYHOI MpOmyKIIii
riopuny kykypymasu CU OxTeoH oTpuMaHO Ha BapiaHTi 13 BHECEHHSM MiHEpaTbHUX
n00puB NgoP70K70 1 mo3akopeneBoMy miKUBICHHIO MikpogoOpuBamu Ikap biro Pytc

(0,5 n/ra)+ Ixkap docto (0,5 mw/ra)+ Ikap 3inTo (0,5 n/ra) — 4,26 1/ra.
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Ha ypoxaifHICTh cyX0i Macu MOOIYHOI NPOAYKUII KYKYpyA3u HaHOUIbIINNA
BIUIMB MaJii MiHepasibH1 100puBa — 84,5 % (puc. 3.8). Bruiue Mikpog00pyB CTAHOBUB

4,1 %, a ix B3aemoist 3 MakpogoOpuBamu — 6,3 %.

6.3 5.1

4.1

84.5

® Minepanbhi joopuBa (A) ™ MikponoOpusa (B) ™ Bsaemonis AxB Jisiinit

Puc. 3.8. HacTka BIUIMBY JOCHIIKYBAaHUX (PAKTOPI HA YPOKAUHICTH CyXOi
MAacH Mo0iYHOI MPoAYKUil KYKYPYA3HU

Mix ypoxalHICTIO CyXOi Macu MOOIYHOI MPOIYKINT KYKYpYyA3U 1 BHUXOJI0M
MAJMBHUX TEJICT BCTAHOBJICHUI BUCOKHI piBeHb B3aeM03B 513Ky (1=0.94) (puc. 3.9).

7.00

y = 1.8274x-1.3067

>:00 R?=0.8923

4.00

3.00

BMXIJ| IIEJIET, T/Ta

2.00
1.00

0.00
4.00 4.05 4.10 4.15 4.20 4.25 4.30

ypoxaitnicth cyxoi Macu I1I1, T/ra
Puc. 3.9. Kopeasiuiiini 3B’s13ku MixK ypoxKaifHICTIO cyXoi MacH mo0iuHol

NPOAYKUIl KYKYPY/A3H i BUX0A0M NMAJUBHUX IeJIeT

Koedimient nerepminarii cranoBuB mpu 1ipomy 0,89.
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3.4. EjleMeHTH CTPYKTYPH BPOKAK KYKypYyI3U

[MpoBeneHumu qociKeHHIMU B yMoBax 3axinHoro Jlicocteny Ykpainu [172]
BCTAHOBJICHO, 110 30UIbIICHHSI (POHY JOOPUB MaJO0 MO3UTHUBHUM BIUIMB HA KUIBKICTh
PAIIB 3epeH Ta KUIBKICTH 3epeH B psfl. Ilo3akopeneBi mimxuBieHHs Ha cranuii 10
JUCTKIB CIPUSIO HEBETUKOMY IMIJIBUILIEHHIO MMOKa3HUKA KUTBKOCTI PSAIB 3€PEH, a Ha
ctamll BUKUIAHHS BOJIOTI Ta ITICJA IBITIHHA HE BIUIMBIM Ha Led mokasHuk. Ilin
BIUIMBOM YAOOPEHHS Ta MKUBIIEHb MIKpOJ0OpUBaMHU 301IbIIIYBaJIach Maca 3€pHa 3
KadaHa. Maca 3epHa 3 KadaHa 30UTbIlyBanach IiJ BIUTMBOM YyIOOpeHHS Ta
OpOBEJCHHS MiJKMBIEHb. HalOuIpmMii BIUIMB BiJ3HAUYEHO TpH YAOOpEHHI
N160PsoK140 Ta mo3zaxopeHeBOMYy MIIKUBICHHI MIKpOJAOOpHMBaMu, KapOaMiIoM Ta
cyJibhpaTOM MarHiro micys BITIHHS, /i€ TPUPICT CTAaHOBUB 25,6 T, a6o 14,6 %.

CTpyKTypHi €JIGMCHTH BpOXXal0 MalTh BHpINIAJIbHE 3HAYCHHS JUIA
BPOXKaWHOCTI T1OpUAIB KyKypyA3u. YTIpaBiIiHHS HUMH MOXIIMBE 32 PaXyHOK HOPM
N0OpUB, TYCTOTH CTOSIHHS POCIMH Ta BiacTUBOCTEW TiOpumiB. KiabKiCTh 3epeH y
KaudaHi TiOpuIiB KYKypyA3u 3MiHIOeTbes B 418 mo 680 miT., 3a cepelHbOi KITBKOCT1
3epeH — 469-636 mT. | 3HAYHO 3a7€KUTH BiJl MOTOJHUX YMOB B TEpPiOJ LBITIHHSA,
30KpeMa MaKCUMaJIbHUX TeMmIiiepatyp moBitps. Maca 1000 3epeH B cepeaHbOMY
ckinagae 167-244 tpamMm 1 CyTTEBO B3aJICKHUTHh BiJ IOTOJHHX YMOB B IE€pioj
(dbopMyBaHHS Ta HaJdUBY 3€pHIBKU. 3a BHeceHHS Nis50P135K135 Ta 60 Tuc. pociun/ra
dbopmyeThbes HalO1IbIIa Maca, a 3a BHeceHHS N120P105K105 a060 HaBiTh NgoPsoKeo — 90
THC. pociuH/Ta. Maca 3epHa B mouaTky ckiazgae 91,4-148 r [80].

[Tin miero piBHS MiHepanbHOTO KUBICHHS pociauH Nis0PgooKgo 3MiHIOBaMHCS
MMOKa3HUKHW TIPOYKTUBHOCTI KayaHa, a caMe JOBKMHA KadaHa 3pocTana Ha 1,1-5,7 %,
KUIBKiCTh psamiB y kadaHi — 13,9-16,0 %, kurbkicTh 3epeH B kayani — 0,3-1,1 %.
OnTumanbHU# piBEHb MIHEPAIBHOTO KUBJICHHS POCIIHH CIIPUSB (DOPMYBaHHIO BHIIO1
macu 1000 3CPCH Ha 8,8—1 1,5 T (N120P90K90) 1 11,9—12,1 T (leopgngo) [14].

BcranoBneHo, 110 MOKAa3HUKU €IEMEHTIB CTPYKTYPH BPOXKAIO 3MIHIOBAJIHCS
3aJIe)KHO Bil BUAY a30THUX noOpuB Ha ¢oHi miamodocku. Maca 1000 3epen Oyna
HaHOUTBIIO 1 BapitoBasia B Mexax 310-317 r. HaiiBumuii moka3HUK MacH 3epHa 3

KayaHaBHUABJICHO 3a 3acTocyBaHHs go0puBa KAC 32, skuii cranoBuB y riopuny EC
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Konxopn 155,8 Ta B EC Actepoin — 149,9 rpamis, 1110 NepeBUIIIIO BapiaHT KOHTPOIIIO
y riopunyEC Konkopn Ha 44,0 r ta riopuny EC Actepoin — na 40,7 t [27].

HaiicpustinuBiii yMOBH JUIsl dKUBJIEHHS pOCIHH ridpuaa kykypyazu CU 3edip
CKJIaucsa y BapiaHTi 3 a30THUM J00puBoM (Nag mepes ciBOOK) y MO€THAHHI 3
MikpoaoOpuBom Bykcan P Makc, 3a0e3neunBiIM HalBHILI MOKa3HUKU CTPYKTYPHU
BpOXalo, a caMe JOBKUHY KadaHa— 18,3 cm, miameTrp kadaHa— 5,0 cMm, Macy 3epHa 3
kauana— 178,2 r ta macy 1000 3epen —267,6 r, mo Ha 0,3 cm, 0,4 cm, 30,9112 29,0 T
OUIbIlIe, TIOPIBHSHO 3 KOHTPOJILHUMH AaHuMU (0e3 moOpuB). [lomimmieHHs ymoB
KUBJICHHS POCIWH KYKypyJ3d 3a PAaxXyHOK BHECECHHS a30THHX JIOOpHUB Ta
MIKPOEJIEMEHTIB CIIpUsi€e 3pOCTaHHIO piBHS ypoxkaitHocti Ha 0,68-2,21 1/ra, B
MOPIBHSHHI 13 KOHTPOJbHUM BapianTtom [152].

Awntan T. B. ta 'oBenbko P. B. [28] micist mpoBeneHux I0CTiIKeHb JOBEIH,
o €(EeKTUBHICTh 3aCTOCYBaHHS a30THHX JOOpHUB 3aJCKHUTh BiJ BUAY J00pHUBa,
¢dbeHonoriuHoi (a3u KyKypya3H Ta KpaTHOCTI T03aKOPEHEBUX OOpPOOOK IOCIBiB.
Haii6ineima maca 1000 3epen (320 rpamis) Oymay riopuay EC Konkops y BapianTi
3acTocyBaHHsl Jo0puBa mpojoHroBaHoi aii KAC 32 Ta mimKuBIeHHS TMOCIBIB
noopusom ['yminin Ctumyn y penosoriuny ¢asy 5—7 auctka (BBCH 15-17), Toxi, sk
Ha KOHTPOJI1 6€3 00poOKM MMociBiB 1ei moka3sHuk cranoBuB 280 r. Maca 1000 3epen 3
KauaHa HaWMEHINOIW Oyja y BapiaHTi 3acTocyBaHHS (POHY a30THOTO J00pHUBa —
amiauHa Boja. [Ipote omHOpa3oBe 3actocyBaHHs no0puBa ['yminia Crumyn y
¢denonoriuny ¢azy 5-7 muctkiB (BBCH 15-17) Oyno Ouibln epeKTUBHUM, HIXK
naBopazoBe (295 r). Haitbinbiry KiTBbKICTB 3epeH y psany (36,0 mT.)Ta 3epeH y kavaHi
(504 mt.) chopmoBaHo 3a BapiaHTy BHeceHHs1 nmoOpuBa KAC 32T1a mozakopeHeBOro
M1PKUBIICHHS TIOCIBIB, IO MOYKHA MTOSICHUTH XapaKTEPHOIO JJISI HHOTOMIPOJIOHT OBAHOIO
JE0 €IEMEHTIB JKHUBJICHHS. LI yMOBHM O3BOJMIN OTpUMATH HAWOUIBII MOKA3HUKH
macu 1000 wnacimma. OOpoOka mociBiB moOpuBoM ['yminin Ctumyn mokaszaia
HalBUIYy e(PEeKTUBHICTH 3a 3acTocyBaHHA y (heHonoriuny ¢aszy 5—7 muctkis (BBCH
15-17) na doni no6puBa KAC 32 3a oqHOpa30BOro BHECEHHS 3 HOpMOIO 3 Ji/Ta.

Otpumani H. S. Siam Ta iH. [270] pe3ynbratu cBimyaTh Ipo Te, MO BHUCOTA

POCIIMH, CHpa Ta cyXa Maca pociiiH, Maca kadaHna, maca 1000 3epeH, BpokaliHICTh Ta
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BMICT MaKpOEJIEMEHTIB Y POCIMHAX KYKYpyJ3H Oyjiu 3HAYHO BUIIMMH 32 BHECEHHS
amiayHoi cenitpu. [linBuiienHs piBHs a30Ty 10 140 Kr 1. p. /ra 3Ha4HO 30UIBIIYBAJIO
BHUCOTY pOCJMH, BMICT CyXOi pE4YOBHHH, Macy KadaHa, macy 1000 3epeH Ta
BpOKaHICTh 3epHA. BMICT 3aii3a Ta MapraHiro B 3€JE€HIM Maci KyKypyA3u 3HAYHO
3pocTaja B pe3yJibTaTi 3aCTOCYBaHHS CyJib(aTy aMOHII0, ajie He OyJia CyTTEBOIO IS
BMICTY LMHKY. 3aCTOCYBaHHS Cy/Ib(paTy aMOHII0 3a0€3MeUnI0 HAMBUILMIA BMICT 3aJ113a,
MapTraHIlio Ta UHKY Y 3¢PHI KYKYPYI3H.

dopMyBaHHSI CIICMEHTIB CTPYKTYpH BPOXKAI0 CYTTEBO 3aJICKUTh  BiJ
3a0e3MeYeHOCTI POCIMHAMU KYKYPYA3U €JIeMEHTaMH >KMBJICHHs. B mitepaTypHuxX
JDKEpesiax MPUBEACHO JOCUThH OaraTo iHQopmarrii, sika TiATBEPIKYE B3a€EMO3B’SI30K
dbopMyBaHHS €JIIEMEHTIB CTPYKTYPU BPOXKAK KYKYpYI3W Ta BHeCeHHs no0puB [121,
129, 147, 222].

BusznayeHo, mo B riOpuiB KyKypyA3u PI3HUX TPYN CTUTIIOCTI MOKA3HUKH
KUIBKOCTI PsAMIB B KadaHl Ta KUIBKOCTI 3€peH B PSAYy BHU3HAYAETHCS a30THUM
YKUBJICHHSIM B IIJIOMY 1 HE 3aJI€KHUTh B 103 1 HOPM BHECEHHS MIHEPAILHOTO a30TYy.
Onnak, dopmyBanHs macu 1000 3epeH ICTOTHO TOB’si3aHE 3 OCOOJIUBOCTSIMH
BUKOPHUCTAHOTO HITPOTeHY — HAaHO LTI TTOKa3HUKH OyJH MpH 3acTocyBaHHi 150 kr/ra
ap. — 291-318 r. Cepen pi3HUX (GOpM MIHEPATHLHOTO a30Ty Kpaimmm Oyio
3acTocyBaHHs 0e3BojHOTO amiaky — 293-318 T 3aJIe)KHO BiJ HOPMHU BUKOPHCTAHHS
[118].

B Hammx T0CIKCHHSX Ha €JIEMEHTH CTPYKTYPH OCHOBHOT1 (3¢pHOBOT) YaCTUHU
BpOKal0 KyKYpy/3u 3HAYHUN BIUIMB MajId IOTOJIHI YMOBHM POKIB JOCIHIKEeHb. Tak,
HaWBHIII 3HAYeHHS oTpuMaHo B 2023 p., moBkuHa KadyaHa ctaHoBmia 17,5-18,3 cwm,
niametp kadana — 4,5-4,9 cm, KuIbKicTh 3epeH 3 kadana — 493,0-550,0 mT., maca
3epHa 3 kadaHa — 135,7-168,0 r, maca 1000 3epen — 257,3-305,5 r ([lonatku B1-B3).
[lin BmmmBOM HecnpusTIMBUX yMOB B 2024 p. BigMIYE€HO 3MEHIICHHS BCiX
CTPYKTYPHHX MMOKa3HUKIB, HAHOUIBIIE KITBKOCTI 3€peH 3 kKadaHa 70 365,0-427,0 urt.,
MacH 3epHa 3 kayaHa j10 88,7-115,4,0 r, macu 1000 3epen go 243,0-270,3 r.

B cepennpoMy, 3a TpU POKHM OCHIDKEHb, HAWBHUIII TapaMeTpu CTPYKTYpH

36pHOBOi YaCTMHU BpOXKalo OyJld OTpUMaHl Ha BapiaHTI 13 3aCTOCYBAHHSM
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MiHepanbHUX A00puB NgoP70K70, pu nboMy noBxkMHA KayaHa Oyna B Mexax 17,6 —

17,7 cm, niameTp kavyaHa — 4,6 cM, KUTbKICTb 3epeH 3 kauana — 469,7-489,3 mit., maca

3epHa 3 kauana — 135,1-141,2 r, maca 1000 3epen — 286,3—287,2 r, mo Ha 3,5-3,9 %,

10,3 %, 8,6-8,9 %, 16,9-18,9 % Tta 7,6-9,7 % Oinbie, B MOPIBHSIHHI 3 KOHTPOJIEM
(Tabm. 3.6).

Tabnuys 3.6

EnemeHTH CTPYKTYpPH BPOKAK0 OCHOBHOI (3€PHOBOI) NPOAYKUII KYKYPY/I3H

(cepenne 3a 2022-2024 pp.)

Tiamer Kinekicte| Maca | Maca
Makpono6pusa| MikpogoOpusa | JloBxuHa P 3epeH 3 | 3epHa 3| 1000
KayaHa,

(A) (B) KadyaHa, CM “ KayaHa, | KauyaHa,| 3€peH,

¢ IIIT. T T

1 17,0 4,2 4327 | 113,6 | 260,9

. . 2 17,1 4,2 4437 | 118,2 | 264,8
©3 100pHB 3 17.1 4.2 4457 | 118,7 | 26438
4 17,1 4,2 450,0 | 120,8 | 266,9

1 17,3 4,3 4510 | 126,4 | 2788

NePaK 2 17,4 4,3 4617 | 131,0 | 2821
S0T 30TR30 3 17,4 4.4 465,0 | 131,5 | 281,1

4 17,4 4.4 469,0 | 132,9 | 2818

1 17,4 4.4 4583 | 1314 | 2857

N PecK 2 17,5 45 4717 | 135,55 | 285,6
70150TR50 3 17,5 4,5 4747 | 136,0 | 284,9
4 17,5 45 4773 | 137,0 | 2855

1 17,6 4.6 469,7 | 135,1 | 286,3

Na P 2 17,7 4.6 4833 | 139,0 | 286,1
90T 70TR70 3 17,7 4.6 4853 | 1398 | 286,5
4 17,7 4.6 4893 | 1412 | 2872

A 0,2 0,1 3.4 4,1 2.1

HIPgs B 0,1 0,1 1,5 0,7 0,4
AB 0,5 0,2 5.4 5,6 3.2

IIpu 3actocyBanHi m00puB N7oPsoKsg meit mpupict cranosuB 2,3-2,5 %,
5,6-6,3 %, 5,9-6,5 %, 13,4-15,7 % Ta 7,0-9,5 %; NsoP3oKz— 1,4-1,7 %, 3,2-4,0 %,
4,1-4,3 %, 10,0-11,3 % Ta 5,6-6,9 %, BinmoBigHO.

[lozakopeHeBe NIKUBICHHS MIKpOJoOpUBaMu 3a0e3IeuyBajgo 3pOCTaHHSA

KUTBKOCTI 3epeH 3 KadaHa y Tiopuny kykypyasu CHU Oxreon Ha 12,2-18,5 mit., macu
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3epHa 3 kauaHa — 4,3-6,4 r ta macy 1000 3epen — 1,7-2,4 r, mOpiBHSAHO 3 IUISTHKAMHU
0e3 ix BukopucTaHHs. Ilpu npboMy HalOUIBII €(PEKTUBHUM BUSBHUBCS YETBEPTHUH
BapianT nocuiny (Ikap biro Pyrc (0,5 n/ra) + Ikap ®ocro (0,5 n/ra) + Ikap 3iHTO
(0,5 n/ra)). He BigMiu€HO HOCTOBIPHOTO BILUIMBY 3aCTOCYBAaHHS MAaKpO- 1 MIKPOJOOPUB Ha
JIOBKMHY 1 JlaMeTp KauaHa, 3HAYCHHS IMX MMOKA3HUKIB 3HAXOJAUIUCS B MEXaX MOXUOKU
nocmigy (HIPos mnst noexkunu kayana daxtopy A — 0,2 cMm, dakropy B — 0,1 cm;
miamerpa kauana dakropy A — 0,1 cm; dakropy B — 0,1 cm).

BcraHoBineHo, 110 B cepeIHbOMY 3a POKH JOCIIKEHb, HAWBUII1 3HAYEHHS MACH
pOCIIMHU, KayaHa 3 3€pHOM, cTelja, JHMCTKIB Ta BOJOTI OTPUMAHO NpPHU BHECEHHI
NgoP70K70 Ta mimxusneni Ikap biro Pyrc (0,5 n/ra) + Ikap ®ocro (0,5 n/ra) + Ikap 3iHTO
(0,5 n/ra)) —512,2, 169,1, 231,5, 89,5, 22,1 r, BignoBiaHo (tadm. 3.7).

Tabnuysa 3.7

Maca poc/ivH Ta OKpeMHX YaCTHH KYKYPYA3U nepeja 30MpaHHAM (CepeaHe

3a 2022-2024 pp.), T

: Kauan
Makpono6puBa| MikpoaoopuBa 5 Cre6io | etk | Bonors Bes
(A) (B) pociauHa
3epHOM

1 136,0 | 200,4 75,2 20,1 431,7
Bes 706pus 2 1415 | 203,1 77,7 20,3 4425
3 142,1 | 205,2 79,6 20,3 4472
4 144.6 | 208,8 82,0 20,4 455,8
1 1514 | 207,3 79,8 20,6 459,0
NisoPaoKag 2 156,9 | 210,3 81,6 20,7 469,5
3 1575 | 2111 82,7 20,8 472,1
4 159,1 | 213,7 85,3 20,8 479,0
1 157,3 | 214,0 81,9 21,0 474,2
NogPeoKss 2 162,2 | 216,3 83,5 21,2 483,2
3 162,8 | 218,5 85,0 21,3 487,5
4 164,0 | 222,3 86,5 21,3 4940
1 161,7 | 223,0 84,7 21,7 491,0
NogProKoo 2 166,4 | 2249 86,5 21,8 499,7
3 167,3 | 226,7 87,4 21,9 503,3
4 169,1 | 231,5 89,5 22,1 512,2

A 4,6 4,3 1,5 0,3 6,0

HIPos B 0,6 1,4 0,8 0,3 2,1
AB 5,7 6,0 2,3 0,7 8,3
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IIpu BuxopuctanHi NsoP3Ks Maca pocnuH Kykypya3w 3poctajia  Ha
23,2-24,4 T a6o 5,1-6,3 %, N7oPsoKso Ha 38,2-42,6 T a6o 8,4-9,9 %, NgoP70K7o —
56,1-59,3 t abo 12,4-13,7 %, BiZHOCHO KOHTPOJBHUX BapiaHTiB. Ilo3akopeHene
MIJPKUBICHHS MIKPOJIOOpPUBAMH CIIPUSIO 30UIBIICHHIO Macu POCIHMH KYKYpyA3HU Ha
1,9-5,6 %. MinepanbHi 100puBa, B OUIbIIIA Mipi, BIUTUBAIA Ha 30UIbIICHHS Macu
BEreTaTUBHUX  OpraHiB, HDK  KadaHa 3  3€pHOM, a  I[I03aKOpPEHEBE
MIKUBIICHHS MIKPOJIOOpPHBAMH BIUIMBAJIO SIK HA BET€TATUBHY, TaK 1 FT€HEPATUBHY Macy
POCIHH KyKypya3u. He BUsIBIEHO TOCTOBIPHOTO BILTMBY Makpo- 1 MIKpOJOOPUB Ha Macy
BOJIOTI KYKYpY/I3H.

[Tix BIIMBOM MOTOHUX YMOB TaKOXK 3MIHIOBAJacs Maca POCIWH KYKypyA3u Ta
okpeMux ii yacTuH. Tak, y 2022 p. Mmaca pocinuHu koiuBanacs Big 429,1 no 5209,y
2023 p. — 508,8-595,6 1, a miHiManpH1 3Ha4eHHs oTpuMaHi y 2024 p. — 357,0-419,9
(Tomatku ['1-I'3). BinmoBimHO 10 Macu pOCIMH KOJUBAJIUCSA MO poKaM 1 maca
OKpPEMHUX CTPYKTYPHUX YaCTHH, HAOUIbIY BapiaOebHICTh 3aJIe’KHO BiJl TOTOTHUX
YMOB BIIMIYEHO Yy TIOKa3HHUKIB «Maca KayaHay 1 «Maca 3epHay.

B 3aranbHiif cTpykTypi pociaunu Ha ctebino npunanae 40,4 %, zepuo — 36,5 %

(puc. 3.10).

37 438

36.5

40.4

= 3¢pHO ™ cTeOII0 JUCTKU ™ BOJIOTh ™ OOTOPTKH 1 CTPUIKEHb KauaHa

Puc. 3.10. YacTka okpeMuX OpraHiB KyYKypyA3W B 3arajibHiii CTpPyKTYypi
pocaunu, %

A Ha muctku — 14,6 %, oOTOpTKH 1 CTpHKeHb KadaHa — 4,8 % Ta BOJIOTh —

3,7 %.



91

3.5. YpouxkaiiHicTh OCHOBHOI Ta MOOIYHOI NMPOAYKIIT

3a pesyabraTamu npoBeneHux gochimxens O. [ Humopukom 1
[. M. Cosnory0om [168] cTUMYISTOPH pOCTY BUSBUIUCH €PEKTUBHIIIMMU B CTPECOBUX
ymoBax y nocyuuiuBuid (2020 p.) ta momipHo Bosiorudi poku (2022 p.), xonau
BiIOyBaiocss 30UIBIIEHHSA PIBHS YpPOXKAMHOCTI 3€pHA KYKYpYA3W IiJ BIUIMBOM
CTUMYJISITOPIB POCTY POCIHMH Ta MIKpoaoOpuB. B Toit ke wac y Bosioruit 2021 pik
BiIMIYEHO 3HMKCHHS BPOXKAIO Yepe3 3HAYHO IHTCHCUBHIIIUI PO3BUTOK BETCTATHBHOT
MacH, KOJIM iCTOTHA YaCTHHA €JIEMEHTIB JKUBJICHHS Ta IJITACTUYHUX PEUOBHH HIIJIa Ha
dbopmyBaHHS JIMCTKIB Ta cTe0e, a HE 3epHAa.

MakcumanbHa BpOXKalHICTh 3epHa KyKypyasu y 2019-2021 pp. B ymoBax
JIiBoGepexnoro Jlicocteny Ykpainu cranosuia B riopuaa EC Konkopa — 8,50 1/ra 3a
3actocyBaHHsi noopuBa KAC 32 (doH) Ta m03aKOpEHEBOro MiIKUBICHHS Y
¢enonoriuny ¢asy 5-7 mauctkis (BBCH 15-17) Ta ogHOpa3oBOro 3acTOCyBaHHS
nobpusa. Bereramniitnuii nepion cranopuB 108 nHiB, Bucota pocauau — 289,40 cm.
Bunn azotHux no6pus (amiauna Boja, KAC 32, kapOamin) MO3UTUBHO BIUIMHYJIM HA
MOKa3HUKH ypOKalHOCTI 3epHa Ti0puIiB KyKypya3u. [Ipupoctu yposkaitHOCT! (111010
Kpalioro BapiaHTa KOHTPOJI) craHoBuiu BignmoBimHo 2,40 t/ra. HaBenmeni naHi
cBimuaTh mpo HauBuily edekrtuBHicTh q00puBa KAC 32 3aBasku MO3UTUBHIN il
HasIBHUX B HLOMYTPHOX (hopM azoty [28].

3rinno ganux V. Ivanyshyn i H. Khomina [228] ontumanbHy yposkaliHICTh B
CEpEeIHbOMY 3a POKH JOCIIIKEHh OTPUMAHO y cepeHbopanuboro riopuay KBC 2323
ta cepeanapocTurioro KBC 381: 11,1-11,2 ta 10,5-10,7 T/ra Ha BapiaHTaX 3 103010
MakpoaoOpuB 250 kr/ra Ta MikpomoOpuBa 3 yi/ra, a Takox Makpomoopusa 300 kr/ra
Ta MikpomoopwuBa 2 i 3 n/ra.

B Hammx mOCHIIPKEHHSAX YpOXKaWHICTh OCHOBHOI 1 MMOOIYHOI MPOMYKITii
KYKYPY/I3H 3aJie’Kaja Bil MOTOJHUX YMOB Ta 3a0€3MEUYCHHS €IEMEHTAMU KUBJICHHS.
Tax, B OUTBII CIPUATIAUBOMY 3a KIiMaTHIHUMHU yMoBamu 2023 p. yposKaliHICTh 3epHA
Oyna B wmexax 8,95-11,25 T1/ra, a moGiunoi mpomykmii — 12,17-16,35 t/ra
(tabu. 3.8 1 3.9). B 2022 p., NIpoayKTHBHICTh KYKYypYI3H Oyjila MEHIIIOKO 1 CTAHOBHJIA

7,52-9,46 t1/ra 1 10,11-14,56 Tt/ra, BignoBigHo. Jledinmut omagiB Ta BHCOKI
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TEMIIEPaTypH MOBITPs MPOTATOM BereTaiiiHoro nepioay 2024 p. CyTT€BO 3MEHILIWIN
ypoxaitHICTh 3epHa Ha 24,7-56,7 % 1 no61uHoi npoaykuii Ha 14,9-59,4 % kykypyn3u,

MOPIBHIHO 3 NONEPEIHIMU POKAMHU.

Tabnuys 3.8
Ypo:kaiitHicTh OCHOBHOI (3epHA) MPOAYKIil KYKYpy/A3H, T/Ta
Ma“p‘(’i‘)ﬁpma Mikpono6pusa (B) | 2022 p. | 2023 p. | 2024 p. | Cepenns
bes 3acrocyBanHs 7,52 8,95 571 7,39
Hyrpisanr 790 | 920 | 600 | 770
YHIBepCcaabHUI
bes aodpus | Hyrpisant ntoc 794 | 923 | 605 | 7,74
3epHOBHH + ATnaHTe ’ ’ ’ ’
Ixap biro Pyrc + Ikap
®ocro + Ikap 3iHTO 8,10 9,33 6,19 7,87
be3s 3acTtocyBaHHSI 8,44 9,85 6,43 8,24
Hympmant 881 | 1022 | 660 | 854
YHiBepCcaabHUI
NsoP3okao Hyrpisaut nmioc 886 | 1027 | 665 | 859
3epHOBUI + ATIaHTe ’ ' ’ ’
Ixap biro Pyrc + Ikap 908 1052 6.81 8 80
®docTo + Ikap 3iHTO ’ ' ’ ’
be3s 3acTtocyBaHHS 8,64 10,17 6,88 8,57
Hyrpisant 895 | 1057 | 699 | 884
YHiBepcalbHUNI
N7oPsoKso HyTpisant mmoc 809 | 10,61 | 703 | 888
3epHOBHH + ATnaHTe ’ ' ’ ’
Ixap biro Pyrc + Ikap 920 1091 712 908
®docro + Ikap 3iHTO ’ ' ’ ’
bes 3acTocyBanHs 8,85 10,43 7,18 8,82
Hyrpisant 013 | 1084 | 730 | 9,09
YHIBepCcaabHUI
NaoP70K7o HyTpisant nmoc 9017 | 1095 | 735 | 9,16
3epHOBHI + ATnaHTe ’ ' ’ ’
lkap biro Pyre +Ikap | g 46 | 1195 | 752 | 941
®docro + Ikap 3iHTO ’ ’ ’ ’
A 0,18 0,24 0,23
HIPos B 0,08 0,12 0,08
AB 0,24 0,33 0,30

BcranoBieHo, 110 MakCMMallbHI MOKa3HUKHU YPOKalHOCTI 3epHa 1 MOOIYHOI

MPOAYKI[li OTPUMAHO Ha BaplaHT1 JOCHiAy, sikuil nependayaB BHeceHHsS NogP7oK7o y
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MOEHAHHI 13 TT0O3aKOPEHEBUM MIKUBICHHSIM MikpoaoOpuBamu Ikap biro Pyrc (0,5
n/ra) + Ikap ®ocro (0,5 n/ra) + Ikap 3into (0,5 n/ra)— 9,411 13,72 1/ra, mo Ha 2,02 1 3,57

T/ra OuIbLIE, TOPIBHAHO 13 BapiaHTOM 0€3 Makpo- 1 MIKpOAOOPHB.

Tabnuys 3.9
YpoxkaiinicTh no6iuHOI NpoayKIii KYKypyA3H, T/Ta
MaKp(()HA(;6pHBa Mikpono6puna (B) 2022 p. | 2023 p. | 2024 p. | Cepenns
bes 3acTocyBanHs 10,11 12,17 8,19 10,16
Hyrpisant 10,56 | 12,58 | 9,19 10,78
YHI1BepCcaabHUI
be3 no6pus HyTtpiBanT mitoc 10.79 12 67 9 29 10.92
3epHOBUM + ATiaHTe ’ ’ ’ ’
lap biro Pyre +Ixap | 14 16 | 1586 | 938 | 1113
®docro + Ikap 3iHTO ’ ’ ’ ’
be3s 3acTtocyBaHHSI 12,03 14,31 9,46 11,93
Hyrpisant 1276 | 1472 | 959 | 12,36
YHiBepCcaabHUU
NsoP3okao Hyrpisant nmioc 12,88 | 1481 | 963 | 1244
3epHOBHIT + ATIaHTe ’ ' ’ ’
lkap biro Pyrc +Ikap | 4547 | 1553 | 973 | 1281
®docro + Ikap 3iHTO ’ ' ’ ’
be3s 3acTtocyBaHHSI 11,81 14,13 9,71 11,89
Hyrpisant 1318 | 1505 | 984 | 12,69
YHiBepcallbHUNI
N7oPsokso HyTpisant mmoc 1338 | 1518 | 9,92 | 1283
3epHoBUM + ATiaHTe ’ ' ’ ’
lkap biro Pyre +Ikap | 4399 | 1561 | 1002 | 1320
docro + Ikap 3iHTO ’ ' ’ ’
bes 3acTocyBanHs 12,30 14,76 9,97 12,34
Hyrpisant 1369 | 1569 | 10,10 | 13,16
YHIBepCcaabHUI
NaoP70K7o Hyrpisant nmoc 13,89 | 1576 | 10,15 | 13.27
3epHOBHI + ATHaHTe ’ ' ’ ’
Ikap biro Pyre + Ikap | 4,56 | 1635 | 1026 | 1372
®docro + Ikap 3iHTO ’ ' ’ ’
A 0,34 0,39 0,24
HIPos B 0,16 0,25 0,19
AB 0,46 0,52 0,42

Ha ananoriunnx Bapiantax 13 BHeceHHSIM NsgP30Ksg 1 N7oPsoKso ypoxkaitHicTs

OCHOBHOI 1 TOO19HOT TPOayKITii KyKypya3u ctanoBmia 8,80 1 12,81 t/ra 19,08 1 13,20
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T/ra, mo Ha 1,41 1 2,65 Tta 1,68 i 3,05 1/ra Oinblre, MOPIBHAHO i3 KOHTPOJIBHUM
BaplaHTOM.

JloBeneHo, 110 3acTocyBaHHS MiHepaidbHUX J00puB NsgP3oKsg miaBuiyBamo
YpO>KaHICTh 3epHa KyKypy3u Ha 0,87 1/ra a6o 11,3 %, a nobiuHoi npoaykiii Ha 1,64
1/ra 260 15,2 % (puc. 3.11). Bukopuctanust N7oPs0Kso 1 NogP70K70 3a6e3meuyBano
npubaBKy yposkaro 3epHa Ha 1,161 1,44 1/ra a6o 15,1 1 18,8 % Ta mo6iuyHOT MpoAYKIIii

Ha 1,90 12,38 1/ra a60 17,7 122,1 %, NOPIBHSHO 3 KOHTPOJIEM.

14.00 1238 12.65 13.12
12.00 10.75
[as]
£ 10.00 855 8.84 9.12
£ 800 7.68
Q
‘T
= 6.00
5
& 4.00
2.00
0.00

be3 nobpus N5S0P30K30 N50P30K30 N90P70K70

H3epuo EIIII

Puc. 3.11. Ypoxaiinicte ocHOBHOI (3epHa) Ta nmodiunoi mpoaykuii (ITIT)
KYKYPY/3H 32JI€2KHO Bijl 32CTOCYBAHHSI MiHepaJbHUX 100puB (cepeane 3a 2022—
2024 pp.)

[IpoBeneHHsT  MO3aKOPEHEBOrO  MUDKMUBJICHHS  mpemapatroM  HyrtpiBaHT
VuiBepcanbuuii (2 kr/ra) y ¢asi 3-5 muctkie kykypymsu (BBCH 13-16)
3abe3reuyBajo 30UTbIIeHHST yposkaitHocTi 3epHa Ha 0,29 1/ra a6o 3,5 %, a moGiuHO1
npoaykiii Kykypyas3u Ha 0,67 1/ra 1 5,8 %, nopiBHsiHO 3 KoHTpoJaeM (puc. 3.12). Ha
BapiaHTax i3 3actocyBaHHsSM HyTpiBaHT 1uroc 3epHoBuii (2 kr/ra) y dasi 3-5 mucTKiB
kykypym3u (BBCH 13-16) + Atmante (0,5 n/ra) y dasi 7-8 nHCTKIB KyKypyA3u
(BBCH 17-18) neii mpupict cranosus 0,34 1 0,78 1/ra abo 4,1 1 6,8 %, a BHeceHHs
MmikpoioopuB Ikap biro Pyrc (0,5 n/ra) y dasi 3-4 muctkiB kykypym3u (BBCH 13-14)
+ Ixap ®ocro (0,5 n/ra) y dasi 4-5 muctkiB kykypya3u (BBCH 15-16) + Ikap 3iato
(0,5 n/ra) y dazi 7-8 muctkiB kykypym3u (BBCH 17-18) no3Bommio migBUITUTH
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MPOAYKTUBHICTh OCHOBHOT 1 MOOIYHOI npoaykuii Kykypya3u Ha 0,54 1 1,14 1/ra abo

6,519,8 %.

14.00 12.72
1158 12.25 12.36
- 12.00
[
£ 8.00
E
2 6.00
<
£ 4.00
= 200
0.00

be3 3acrocyBanHs HytpiBanT HytpiBanT mmtoc  Ikap biro Pytc + Ikap
VuiBepcanbuuii  3epHoBuil + ATiante  ®octo + [kap 3iHTO

W3epuo WIIII

Puc. 3.12. YpoxkaiiHicTb O0CHOBHOI (3epHa) Ta NOOIYHOI mNpoayKIii

KYKYPYA3H 3aJ1€5KHO BiJl MO3aKOPEHEBOr0 3aCTOCYBAHHS MIKPO100puUB (cepeaHe

3a 2022-2024 pp.)

Ha ocHOBI gaHuX TUCTIEPCIHOTO aHaAi3y BUSBIICHO, 1110 HA YPOXKAWHICTH 3epHa
KYKYpYA3U HaOUIBIIMKI BILTUB MaJIO 3aCTOCYBaHHS MiHEpaJIbHUX T00pHUB — 66,5 %
(puc. 3.13). B mikpogoOpuB Ta iX B3aeMOJis 3 MakpoaoOpuBamMu Oyiu Ha piBHI

12,3112,7 %, a tamri ¢pakropu (MOroH1 yMOBH) cTaHOBUIH 8,5 %.

8.5

\'n/

12.3

= MinepanpHi 100puBa (A) = MikponobOpuBa (B) = B3aemonis AxB a1

Puc. 3.13. YacTka BIVIMBY AOCJHII:KYBAaHHUX (PaKTOPiB Ha YpoKaiiHICTH

3epHa KYKYpPYyA3H
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Ha ypoxxaitHicTh m0014HOT NPOAYKIIi KYKYpY/I31 TaKO)XK MAKCUMaJIbHUMN BILJIUB
MaJI0 BHKOPHUCTaHHS MiHepaibHux no0puB — 69,8 % (puc. 3.14). Ilpu upomy

3MEHIITIIACS YacTKa MiKpoaoopuB i 10 7,6 % 3pic BrumB iHmux ¢axtopis — 10,8 %.

10.8

B MinepanbHi toopuBa (A) ™ Mikponobpusa (B) M Bsaemonis AxB T

Puc. 3.14. YacTka BIJIMBY AOCTIIKYBAHUX (PAKTOPIiB Ha YPOKaiHICTH
NMOOIYHOI NPOAYKIIT KYKYPYA3H

CrHiBBIHOIIIEHHS BPOXXAWHOCTI 3epHA 1 MOOIYHOI MPOAYKIII, BUPAXKEHE SK
1H/IEKC BpOXKaHOCTI, € BITHOCHUM MOKa3HUKOM. 3a 30UIbIICHHS BPOXKAHOCT1 3epHa
BIIMMOB1THO 30UIBITY€EThCS 1 Maca mo0OiuHOoi poaykiii. [IpoTe, 3a1eXHO BT MOTOTHUX
YMOB, HacaMIiepesi 3a0e3MeueHHs BOJIOT0I0, (POPMYEThCS Pi3HE CITIBBIAHOIICHHS, SIKE
MOJKe OYTH IHIMKATOPOM OIIIHKH 3a0e3MeUeHHs POCIMH YHHHUKaMK JOBKiLIA [79].
BinHomieHHss Macu 3epHa 10 3arajbHOi MacHh HaJ3eMHOi YacCTUHU POCIUHU
XapaKTepu3y€e HallpaBieHE BUKOPUCTAHHS TPOIYKTIB acHMUIALIi Ha (hopmMyBaHHS
rocroIapcbkoi (3epHOBOI) wacTUHU Bpokaro [233]. Takok i1HAEKC ypOKaMHOCTI
BKa3ye Ha (Pi310JI0T1YHY €(PEeKTUBHICTH Ta 3IaTHICTh POCIMH MEPETBOPIOBATH 3aTaJIbHY
HAKOMUYECHY CyXYy PEUYOBHUHY B EKOHOMIYHHUI BPOXKAH.

CHiBBiTHOIICHHS OCHOBHOT (3¢pHO) Ta 00i19HOT (CTe0J10, TUCTKHN) MPOIYKITIT Y
KYKYpPYJ3H € PI3HHM Ta 3aJeKHUTh B TiOpHIY, YMOB BHPOIIYBaHHS, CJICMEHTIB
TEXHOJIOT'11, Bojorocti ta craHoButh 1:0,9-1,5 [119]. 3a maHumMu amepHKaHCHKUX
yueHux, npubnusHo 1 Tonna pemtok (mpu 10 % Bonorocti) Bupobnsierses Ha 1,02 1
3epHa KyKypym3u (mpu Bosorocti 15,5 %) [191]. 3aramom 1ie cCrHiBBiTHOIICHHS

3MEHIITYETHCS 31 30LTBIICHHSAM BPOXKAHHOCTI 3epHa KyKypya3u [209].
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3a JaHUMU HAUIUX CIOCTEPEKEHb BCTAHOBIIEHO, 10 2022 p. XapakTepu3yBaBcs,

AK BIAHOCHO CHPUATIIMBHM 32 YMOBaMH 3BOJIOKEHHsI. biibIlla yacTiHa OnajiB BUMasia

B CEpIHI 1 BEPECHI, a y YEpBHI Ta JUIHI cnocrepiraBcs ix Aediuut. ToMmy iHIEKC
YPOKaHOCTI KYKYPY/I3H1 IIbOTO POKY KojuBaBcs B Mexkax 0,35-0,44 (tada. 3.10).

Tabnuys 3.10

Innexc yposkaifHOCTI KyKypya3u

ITozakopeHeBe MiPKUBICHHSI MIKPOIOOpUBAMU
: ) ) HytpiBautr | Ikap biro
Mineparbii Pix bes HyTp [panT ynJI;)}oc Pchp+ Ixap
nobpuBa VYHiBepcaibH .
3aCTOCYBaHH:A it 3epHOBUI + CDOCT.O + Ixap
ATtnante 31HTO
2022 0,44 0,45 0,44 0,43
be3 nobpus 2023 0,47 0,46 0,46 0,46
2024 0,37 0,32 0,32 0,33
2022 0,40 0,39 0,39 0,37
NsoP30Kso 2023 0,42 0,42 0,42 0,42
2024 0,35 0,36 0,36 0,37
2022 0,43 0,38 0,37 0,36
N7oPs50Kso 2023 0,45 0,43 0,43 0,43
2024 0,38 0,38 0,38 0,38
2022 0,42 0,37 0,36 0,35
NgoP70K70 2023 0,44 0,42 0,42 0,42
2024 0,39 0,39 0,39 0,40

3a crpusTIMBUX NMOroAHUX yMoB 2023 p. OTpUMaHO HAWBHUILY YpOXKAWHICThH
3epHa 1 MOOIYHOT MPOAYKIIii, BIAMOBIAHO 1HAEKC yPOKaHOCTI HAa BCIX BapiaHTax MaB
MakcuManbHi 3HaueHHs — 0,42-0,47. B 2024 p. cmoocrepiraBcs BHUCOKHMA
TEMIIEPATYPHUN PEXKUM Ta ACPIIUT BOJIOTH BIPOJOBXK BETETAIIMHOTO MEPIOAY
KyKypya3u. Lle cyTTeBO BITMHYIIO HA 3MEHIICHHS BPO’KAWHOCTI 3€pHA Ta MOOIYHOT
MPOJYKITii, BIMOBITHO 1HIEKC YPOXKAaWHOCTI KyJIbTYpH MaB HaWHWKYI 3HAYCHHS —
0,32-0,40. Cnin BimmituTH 3pocTtanHs B 2024 p. iHACKCY ypOKaWHOCTI Ha BapiaHTax
13 BUKOPUCTAHHSIM MiHEpaTbHUX AOOPHB. lle MOSACHIOETHCS KOMITJIEKCHUM BIUTHBOM
Makpo- 1 MIKpoJI0OpUB Ha (i310J0T14HI MPOLECH B POCIUHAX B CTPECOBUX YMOBAX
JNOBKULIS Ta 30UIBIICHHSM HAKOMWYEHHS OpPraHiuHOi PEYOBHMHU B T€HEPATHUBHUX

opraHax (KauaHax).
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3a pesynbTaTaMM HalIMX JOCTIP)KEHb BCTAHOBJIEHO 3HAYHUM  BIUIMB
MIHEpAJIBHOIO JKHUBJICHHS 1 IO3aKOPEHEBOr0 MIXKUBJICHHS Ha (POPMYBAHHS 1HAECKCY
ypoxaitHocTi Kykypyasu (puc. 3.15). Tak, Bumii 3Ha4eHHS IHOTO MOKAa3HHUKA
orpuMmaHo mnpu 3actocyBaHHI NgoP7oK7o Ta deTBepTOMY BapiaHTI MO3aKOPEHEBOTO

nipkuBienHs (Ikap biro Pyrc + Ikap ®octo + Ikap 3inTo) — 0,38.

0.37
0.36 036 036 03
0.35 0.35 0.35 0-3° 035 035
0.35 0.34
0.34 0.33 0.34 0.33
0.33 0.33

0.33
032 031
0.31
0.30
0.29

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

be3 noOpus N50P30K30 N50P30K30 N90P70K70

Puc. 3.15. Inaekc ypoxkaiiHocTi Kykypyasu (cepeane 3a 2022-2024 pp.) (1 -

be3 3actocyBanns Mikpoo0OpuB, 2 — HyrpiBanT YHiBepcanbhuii, 3 — HyTpiBaHT 1uiroc 3epHOBUH +

Artnante, 4 — Ikap biro Pyrc + Ikap ®octo + Ikap 3iHT0)

Amnaroriuai nmani orpumano 1 B gociipkeHHsx C. M. Kanencekoi Ta
B. I'. Tapana [79], B KX BiZMi4€HO, IO iHACKC YPOXKAHHOCTI TOPUIIB KYKypyI3H
3HAYHO PI3HUTHCS 3a BUPOINYBAHHS 3 PI3HOI T'YCTOTOI CTOSHHS, 3MIHHHX HOPM

no6pus Ta morogaux ymon — 0,36-0,52.

BucHoBku 10 po3ainy 3
1. BcraHoBjeHO, 10 HA BHCOTY POCIHWH KYKypyA3W 3HAYHWA BIUTMB Maju
MOTOJTHI YMOBHM POKIB JOCIHIKE€Hb. Tak, HaWBHII 3HAYCHHS IIOTO TIOKa3HUKA
orpumano y 2023 p., a miHimManbHi y 2024 p. JliniitHe 301IbIICHHS BUCOTH POCIUH
KyKypya3u BijOyBasiocs 1o ¢azu BBCH 85 (BockoBa cTHUIIICTE 3epHA), NIPH IBOMY
MaKCHMaJbH1 3HAYEHHS CIIOCTEpIraiucsa Ha BapiaHTI 13 3aCTOCYBAaHHSIM MiHEpaIbHUX
n06puB NgoP70K7g Ta Mikpogo6pus Ikap biro Pyrc (0,5 n/ra) + Ixkap ®octo (0,5 m/ra) +

Ixap 3inTo (0,5 m/ra) — 225,9 cM. BucoTa npukpiriieHHs KadaHa CTAHOBHIIA TIPH IIbOMY
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91,3 cm.

2. BusiBineHo, mo HalOUIbIINMK BIUIMB Ha BUCOTY POCIHMH MarOTh MiHEpajbHI
nobpuBa — 75,6 %, wmikpomoopuBa — 8,4 %, a iX B3aeMOisl CTaHOBUTH
5,8 %. Inmi daxTopu (morogHi ymoBH) BIUIMBaroTh Ha piBHI 10,2 %. Bucora pocnun
Mae cepeHbOT CUIIM KOPEJAIiiHI 3B’ A3KH 3 yporKaiHICTIO 3epHa (1=0,65), Ta BUCOKUI
piBEHb 3B’SI3KY 3 ypoxaiHicTi0O moOiyHoi npoaykuii (r=0,90) 1 BUX0A0M MaIuBHUX
nener (r=0,92).

3. Haitbi1b111 moKa3HUKM TUTOIII JTUCTKOBOT OBEPXHI MOCIBIB KYKYpYA3U Oyiu
orpuMani y ¢asy BBCH 65 (uBiriHHS BOJOTE) Ha BapiaHTi, Jie 3aCTOCOBYBAIIU
minepaibHi 100puBa NgoP70K79 Ta moszakopeneBe mimpkuBieHHsS pociuny ¢azi 3-4
micTKiB KyKypynsu Ikap biro Pyrc (0,5 n/ra), moBropHO y (azi 4-5 MHUCTKIB KyKypyI3u
Ikap docto (0,5 m/ra) 1 y ¢aszi 7-8 muctkiB kykypymsu Ikap 3iarto (0,5 n/ra) —
50,3 Tuc. M%/ra. ®OTOCHHTETUYHHUIA OTEHIia) NOCIBiB CTAHOBUB K [ILOMY 3a IIEPiof
«12 JMCTKIB-MOJNIOYHA CTHIIiCTH 3epHa» 2,265 MiuH. M>7ai6/ra, a uucTa
OpOAYyKTHUBHICTE (orocuHTedy y ¢asy BBCH 76 (MoigouHa CTHUIJICTH 3epHA) —
6,109 r/m? 3a 100y.

4, JlucnepciiHiM aHajli30M JIOBEJICHO, IO HAWOLIBIIMK BIUIUB Ha IUIOILY
JUCTKOBOT TOBEPXHI IMOCIBIB KYKYPY/JI3U MarOTh MiHepaiabHi noopuBa — 74,2 %,
MIKpoa00OpHBa BIUTMBAIOTH Ha 7,4 %, a B3aemojis nux ¢aktopiB ctaHoBuTh 9,8 %.
3aeKHO Bif MEpiodiB OOJIIKIB 3aCTOCYBaHHS MiHEpalbHUX H00pUB (MakpomoOpuB)
3a0e3mnedyBasno 30UTbIIEHHS IO JUCTKOBOT MOBEPXHI MOCIBIB KyKypyn3u Ha 4,3—
15,8 %, doTtocuHTEeTHYHOTO TOTEHIIany mociBiB Ha 4,2-12,6 %, uyucroi
MPOAYyKTUBHOCTI ¢otocuHTesy Ha 3,0-14,3 %, mNOpIBHIHO 3 KOHTPOJEM, a
MikpooopuB Ha 1,3—4,3 %; 1,1-3,8 %; 1,1-6,9 %, BiamoBigHO.

5. [Ipu 3acTocyBaHHI MiHEpaTbHUX AOOPUB BIAMIYEHO 3MEHIICHHS BMICTY
CyXO0l1 pEUOBUHH, K B OKPEMHUX OpraHax TaK 1 B POCIMHAX KyKypya3u 3araiom. He
BiIMIY€HO BIUIMBY MiKpOJOOpPUB Ha BMICT CyXO1 pEUYOBUHU Y POCIUHAX KYKYPYA3HU Ta
il CTpYKTypHHX elieMeHTax (cTeOyiax, JIMCTKax, oOropTKax 1 CTPUMIKHSIX KayaHa Ta
3epHi). Bwmict cyxoi pedoBuHM cTaHOBHB: y 3epHi 62,0-64,0 %, nmctkax -—

35,9-38,0 %, obroprkax i cTpmwkHsax kadaHa — 32,1-35,4 %, ctebmi — 25,0-28,0 %.
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MakcuMalbHa ypoxKalHICTh CYyX01 MacH MOOIYHOT MPOAYKIIT KYKYpYI3U OTpUMaHa Ha
BapiaHTI 13 BHeCeHHSAM NgooP70K70 1 mo3akopeHeBoMy MiIKUBIEHHIO MIKPOAOOpHUBaMU
Ixap biro Pytc (0,5 n/ra) + Ikap ®@octo (0,5 n/ra) + Ikap 3iaTo (0,5 11/ra) — 4,26 1/ra.

6. Halikpaii yMOoBU JIJIsi pOCIMH KYKypyA3u OyJiM Ha BapiaHTI 13 BHECEHHSIM
NgooP70K70 Ta mo3zakopeneBum mimxuBieHHsM Ikap biro Pyrc (0,5 n/ra) + Ixkap ®octo
(0,5 n/ra) + Ikap 3inro (0,5 n/ra), ski 3a0e3MeUyIOTh HAWBHIII MMapaMETPU JTOBKUHH
kauana — 17,7 cm, niameTpy kadana — 4,6 cM, KUTBKOCT1 3epeH 3 kauaHa — 489,3 mir.,
macu 3epHa 3 kayaHa — 141,2 r ta macu 1000 3epen — 287,2 r, Macu pOCIUHU
Kykypya3u (512,2 r), macu kadana 3 3epHom (169,1 r), macu crebmna (231,5 r), macu
muctkiB (89,5 r) ta Bosoti (22,1 T). B 3aranpHiil CTpYKTypi pOCIWHU Ha CTEOJI0
npunazgae 40,4 %, 3epuo — 36,5 %, muctku — 14,6 %, 0OTOPTKU 1 CTPUIKEHb KauyaHa —
4,8 % Tta BoJIoThL — 3,7 %.

7. YpoxXalHICTh OCHOBHOI 1 MOOIYHOI MPOAYKIII KYKypyA3W 3ajiexana Bif
NOTOJHUX YMOB Ta 3a0e3leyeHHsl eleMeHTaMu kuBlieHHa. B 2023 p. ypokallHICTb
3epHa Oyina B Mexax 8,95-11,25 1/ra, a mobiunoi npoxaykiii — 12,17-16,35 1/ra. B
2022 p., IpOAYKTUBHICTh KYKYpya3u craHoBwia 7,52-9,46 t/ra 1 10,11-14,56 1/ra,
BiZIMOBiIHO. B HecipusTIIMBOMY 3a morogHuMHU ymoBamMu 2024 p. ypoxkalHICTh 3epHa
KyKypya3u Oyna meHmoro Ha 24,7-56,7 %, a mo6iunoi npoxaykiii Ha 14,9-59,4 %,
MOPIBHSHO 3 TIOTIEPEIHIMU poKaMH. J{oBelieHo, 110 Ha YpOXKaWHICTh 3epHa 1 TOOTYHOT
IPOIYKIT KyKYPY/JI3u HaWOUIBIIUKA BIJTUB MaJI0 3aCTOCYBAHHS MiHEpaIbHUX JOOPUB
— 66,5 1 69,8 %. BB MikpomoOpuB Ta iX B3a€MOisA 3 MakpogoOpruBaMu Oyiu Ha
piBHi 12,317,6 % Ta 12,71 11,8 %.

8. MakcumanpHa ypOXKaWHICTh 3€pHA Ta TOOIYHOI MPOAYKINI KYKYpyHa3u
oTpuMaHa Ha BapiaHTi 13 BukopuctaHHiaM NgoP70K79 y moegHanHi 13 mo3akopeHeBUM
nipkuBneHHsM Ikap biro Pyre (0,5 si/ra) y dasi 3-4 mmcrkiB kykypym3u (BBCH 13-14)
+ Ixkap ®octo (0,5 n/ra) y dasi 4-5 muctkiB kykypym3u (BBCH 15-16) + Ixap 3iaTo (0,5
n/ra)y ¢asi 7-8 muctkiB kykypym3u (BBCH 17-18) — 9,411 13,72 1/ra, mo Ha 2,02 1 3,57
T/ra OUIblIE, MOPIBHAHO 13 BapiaHTOM 0e3 iX BHeceHHs. Ha aHanmoriunux BapiaHTax i3
NsoP30Kso 1 N70P50Ksg ypokaitHicTh OCHOBHOT 1 MOOIYHOI MPOAYKIIT KYKYypyA3H

ckiagana 8,80 1 12,81 1/ra 1 9,08 1 13,20 T/ra. 3acTocyBaHHsI MIHEpAIbHUX TOOPUB
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JI03BOJIsIE€ MIIBUIIUTH ypoxalHIicTh 3epHa Ha 11,3-18,8 %, a mob6iuHoi mpomykiii
Kykypyasu Ha 15,2-22,1 %, mikpogobpus Ha 3,5-6,5 % 1 5,8-9,8 %, BinnoBigHO.

9. PozpaxyHkamu foBeneHo, 1o B 2023 p. OTpUMaHO HaWBHILY YpOKaMHICTh
3epHa 1 MOOIYHOT MPOAYKINT 1 1HAEKC YpO>KaHOCTI MaB MaKCHUMaJibH1 3HAUEHHS —
0,42-0,47. A y 2024 p., mig BIUIMBOM BUCOKUX TEMIIEpaTyp MHOBITpsS Ta AEPIIUTY
BOJIOTH CIIOCTEPIrasiocs 3MEHIIEHHS BpPOKalHOCTI 3epHa Ta MOOIYHOT MPOIYKLIi 1

1H/AEeKC ypoxkaitHocTi KynbTypu cranoBus 0,32-0,40.

OcCHOBHI MMOJIOXKEHHS AUCEpTaIlli BUKIaJeHl B HAYKOBUX Mpalsx [8, 9, 62—66,

69].
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PO3JILIT 4
E®EKTUBHICTH MPOBEJIEHHS JIECUKAIIT TP BUPOIIYBAHHI
KYKYPYI3U

4.1. BoJoricTh 3epHa i modiuHoOI MpoaAyKUil KyKypyI3u

[lepion 30upaHHs KyKypyJ3W BU3HAYAETHLCA PIBHEM BOJIOTOCTI 3epHA. Tomy
nepes Mo4YaTkoM 30WpaHHS arpapii BH3HA4YarOTh BOJIOTICTH 3€pHA, BPaXOBYIOUH
TEPMIHU CiBOM Ta Tpymy cTUriIocTi riopuay. Ilin yac 30upanHs Bpoxkaro, moOIdHa
IPOJYKINS KyKypya3u 4yacto Outein BoJsiora (6ubmie 30 %), HIXK 3€pHO, aje Mmicis
30MpaHHs 3epHa BoJiora 3 OiomacH iHTeHCHMBHO BHmapoByeThes [209]. Kpim Toro,
BOJIOTICTh PEIITOK KYKYPYA3W CHJIBHO 3aJICKUTh BiJ TMOTOJHUX YMOB T dYac
30HMpaHHs BPOXKaro, a IHTCHCUBHI O MOXYTh IMIPU3BECTH JI0 JTY)KE HECTIPUATIUBUX
YMOB JIsl 30MpaHHs 0iOMacH i MoAajblIoOro Ti eHEPreTHYHOro BUKOpHCTaHHsS [21].
BonoricTs pi3HUX YaCTUH KYKYPY/I31 HEOJHOPIAHA 1 IIBUJIKO 3MEHIIYEThCs yepe3 120
JHIB Bia 1aTH ciBOu [224].

Bonoricts 3epHa € oOMexyrouuM (pakropoMm mpu KOMOAMHOBOMY 30HpaHHI.
Huspka BoJioricTs 3epHa NMpu 30MpaHHI 3HUKYE BUTPATH HA MICIA30UPATbHY CYIIKY
3epHa Ta BTPATy SKOCTI HaciHHA Mmijx yac 30epiranns. IlepenszOupanbHa gecukartis
€KOHOMIYHO Ta €(PEeKTUBHO J03BOJISIE CBOEYACHO 310paT BpoXkKal 3a HECIIPUSATIUBHX
noroguux ymoB [284]. Hocaimkennsvu JI. Ilunkapyk 1 B. Jluxousopa [268]
BCTAHOBJICHO, IO MPOBEACHHS JECHUKAIlli MO3UTUBHO BIUTMBAJIO HA Mepea30upaibHy
BOJIOTICTh KYKYPY/3H B yCiX BapiaHTax gociimxy. Haiimenmry Bosoricts 3epHa 20,1 %
KyKYpy/I31 OTpUMAJIH IPH 3acTocyBaHHI Paynaan Makc (3,2 n1/ra) y BapiaHTi 00poOKH
pocimH 11pu BoJstorocti 40 %. HaiiGinbIne 3HMmKeHHs BoJorocti — 6,8 % Ta BiICYTHICTH
BIUTUBY Ha BPOXAWHICTH OTPUMAJIM TIPU BHKOPUCTaHHI npenapary Payamam Makc B
(3,2 yi/ra) mpu HacTaHHI YOPHOI TOYKH.

3a pesynbTaTamMy MPOBEJACHUX HAMH JIOCTIIKEHb BHUSIBJICHO, IO BOJOTICTH
3epHa 1 MOOIYHOI MPOAYKIII KYKYpYy/I3U 3ajiekalia Bl KIIMaTUYHUX YMOB Yy POKH
JOCJIIJIPKEHb Ta JeCUKallii mociBiB. ¥ BepecH1 2022 p. KUIbKICTh ONa/(1B IIEPEBUIIlYBaJIa

CepelHhO OaraTopiyHl MOKa3HUKKW Ha 47,3 MM, 10 BIUIMHYJIO Ha 30UIBIICHHS
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BOJIOI'OCTI 3€pHA KYKYpY/I3H, sIKa 3aJI€KHO BiJl BapiaHTy aociiay Oyna B Mexax 18,5—

40,5 % (tabx. 4.1).

Tabnuys 4.1

BB gecMkaHTiB Ta CTPOKIB IX 3aCTOCYBAaHHA HAa BOJIOTICTH 3€pHA

KyKypyasu, %

Crpok 3acTocyBaHH:A
HecukanTu (A) JIECUKAHTIB 32 2022 p. | 2023 p. |2024 p. | Cepenns
BOJIOIOCTI 3€pHa, % (B)

be3 necukarii 40 40,5 39,6 38,4 39,5
(KOHTpOJIB) 30 31,2 30,4 28,9 30,2
20 20,4 19,8 19,2 19,8
Pernon Cymep 40 324 30,5 28,6 30,5
(3 n/ra) 30 25,3 24,1 20,3 23,2
20 18,2 17,7 13,8 16,6
Paynnan Makc 40 32,7 30,8 28,2 30,6
(3 n/ra) 30 25,5 24,3 20,0 23,3
20 18,3 17,7 14,1 16,7
40 32,6 31,3 27,8 30,6
bacta (2 n/ra) 30 25,6 24,6 19,7 23,3
20 18,5 17,4 13,5 16,5

A 1,8 2,1 1,5

HIPgs, nis B 5,2 57 6.3

AB 7,4 8,1 8,0

B 2023 p. kinbKicTh OMajiB y BepecHi Oyia B MeXaxX cepeaHboOaraTtopiyHux

3HaueHb (35,2 MM) 1 MOKa3HUKH BOJIOTOCTI 3epHa ctanoBwiu 17,4-39,6 %. CyrreBuii

nedinut omamiB y 2024 p. BOpOIOBXK BereTalii KyKypyA3u CIPHUSIN OTPUMAHHIO

MiHIMaJIBHUX 3Ha4eHb BOJOToCTi 3epHa — 13,5-38.4 %. B cepennpomy, 3a Tpu poKu

Ha KOHTPOJHHOMY BapiaHTI BOJIOTICTh 3€pHAa KyKypya3u cranoBuia 39,5; 30,2;

19,8 %, BIiAMOBIZHO 3a TMEPIIOr0, APYroro i TPEThOTO CTPOKIB 3aCTOCYBAHHS

JIECUKAHTIB.

Ha meprromy BapiaHTi 3acTOCYBaHHsS JCCHKAaHTIB (32 Bosorocti 3epHa 40 %)

BiMiueHe HaWOLIbIIe 3HWKEHHS BOJOTOCTI 3epHa Kykypymsu Ha 8,9-9,0 %,

MOPIBHAHO 13 JAUIAHKaMH Oe€3 iX BHUKOpPUCTaHHA (KOHTposb). OOpoOka MOCIBIB

KYKYpyA3U JIeCUKaHTaMH B ApYrui cTpok (3a BoisiorocTi 3epHa 30 %) 3HMKYBaIO
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BOJIOTICTh 3€pHA KyKypym3u Ha 6,9 %, no 23,2-23,3 %. O6npuckyBaHHs POCIUH Y
TpeTiil cTpok (3a Bosorocti 3epHa 20 %) HailMeHIIe BIUIMBAJIO HAa BOJIOTICTH 3€pHA.
Bona cranosuna 16,5-16,7 %, 1o mMeHIie KoHTpoJibHOTO Bapianty Ha 3,1-3,3 %. He
BIIMIYEHO JOCTOBIPHOI1 pIi3HUII, B POKH JOCHIJP)K€Hb, 3a BOJIOTICTIO 3€pHAa MIXK
JOCTIKYBAaHUMH JCCHKaHTaMHM 3a BCiX CTPOKiB iX 3actocyBanHs (HIPgs B 2022 p. —
1,8, 2023 p. — 2,1 %, 2024 p. —1,5 %). Jlume npu Buxkopuctanui Permon Cymep
BIIMIYCHO TEHJCHIIII0O JI0 MEHIIMX TMOKAa3HUKIB BOJIOTOCTI 3€pHA, IMOPIBHSIHO 13
IHITUMHU TpernaparaMu. TakoX CIiJl BKa3aTh Ha OCOONMMBOCTI mpemapary bacra: y
2024 p. npu oro BUKOpUCTaHH1 BoJIoTicTh 3epHa Oyna Ha 0,3-0,8 % MeHiua, HIX Yy
IHIITUX IECUKAHTIB.
3aJIe)KHO B TOTOAHUX YMOB TaKOX 3MIHIOBajgacs 1 BOJIOTICTh IMOOIYHOT
nponykuii kKykypyasu. Tak, y 2022 p. ii 3naueHHs Oynu B mexax 19,6-63,7 %,
2023 p. —17,5-60,9 %, ay 2024 p. — 17,0-58,9 % (tabm. 4.2).
Tabnuys 4.2
BoJsioricte mo0iyHOI NPOAYKIII KYKYPYA3H 3aJI€’KHO BiI NPoOBeJdeHHS

aecukaunii mocisis, %

CTpok 3acTOCYBaHHS
Hecukantu (A) JIECUKAHTIB 3a 2022 p. | 2023 p. |2024 p. | Cepenns
BOJIOTOCTI 3epHa, % (B)

Bes necukarii 40 63,7 60,9 58,9 61,2
(KOHTPOIID) 30 37,0 33,4 30,2 33,5
20 21,5 19,6 18,8 20,0
Perston Cynep 40 51,6 48,3 46,8 48,9
(3 n/ra) 30 30,2 28,4 24,2 27,6
20 19,6 17,6 17,0 18,1
Paysnan Mac 40 52,0 48,8 46,5 49,1
(3 w/ra) 30 30,6 28,4 24,5 27,8
20 20,0 17,7 17,2 18,3
40 51,8 49,2 46,1 49,0
bacra (2 n/ra) 30 30,5 28,7 23,9 21,7
20 19,8 17,5 17,0 18,1

A 2,6 3,2 2,4

HIPos, ns B 6,1 6,3 6,8

AB 10,3 9,5 10,1
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Bapto Bimmitut He nocuth 3HauHe (0,5-4,8 %) 3McHIIEHHS BOJIOTOCTI
no014HOT NpoAYyKUIi KyKypya3u y 2024 p., HOPIBHSHO 3 MONEPEAHIMU POKAMH.

3acTocyBaHHsl J€CHKallll MOCIBIB MO pI3HOMY BIUIMBAJO Ha 3MEHILIEHHS
BOJIOTOCTI MOOIYHOI NPOAYKIII KYKYpyI3W. 3a MEepLIOro CTPOKY iX BHECEHHS,
BOJIOTICTh POCIIMH KYKYpyA3u 3MeHlryBanacsa Ha 12,1-12,3 %, apyroro — 5,7-5,9 %,
tperboro — 1,7-1,9 %, nopiBHsAHO 13 KOHTpoJieM. ToOTo HalOuIbIl e(hEeKTUBHUM
3aCTOCYBaHHS JIECUKallll MOCIBIB BUABWIIOCS Y MEPIIMA CTPOK. SIK 1 MO BOJOTOCTi
3epHa HE BUSBJICHO MEpeBar >KOAHOTO 3 IOCTIKYBaHUX JECUKAHTIB.

BcTaHoBNEHO BIUIMB IECUKAHTIB Ta CTPOKIB iX 3aCTOCYBaHHS HA BTPATY BOJIOTH
OKpPEMHMH YaCTMHAMHU POCIHMH KYyKYypya3u. Tak, HalOUIbllle 3MEHIIEHHS! BOJOTOCTI
JUCTKIB, OOrOPTOK 1 CTPMIKHS KayaHa 3a(iKCOBAaHO y MEPUIMNA CTPOK BHECEHHS
necukaHTiB (3a Bojiorocti 3epHa 40 %) — 19,2-19,7 % 1 7,8-8,4 % (puc. 4.1).
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KonTponb Permon Cymep Paynnan Makc bacra
B Ctebito Jluctku OOropTKH 1 CTPUKEHb KayaHa Pocnuna 0e3 3epHa

Puc. 4.1. Bojorictb OKpeMHX YAaCTHH POCJIMH KYKYPYI3H MiJ BIIMBOM
naecukanii, %

B HacTtymHi CTpoKM TpOBENEHHS JECUKaIlii iX BOJOTICTh 3MEHIIYBalacs
HecyTTeBO, B Mexkax 0,1-1,4 %. BosoricTe cTebiia HalOLIbINE 3MEHITyBajacs 3a
APYroro CTPOKY 3aCTOCYBaHHS JEeCHUKaHTIB (3a Bomorocti 3epHa 30 %) — Ha
14,4-15,2 %, TOpPIBHSHO 3 KOHTPOJEM. 3a TPEThOTO CTPOKY BOJIOTICTH cTeOia

sMmeHmmiIacs gume Ha 4,9-5,2 %, a mepmoro Ha 9,0-9,3 %. He cnoctepiramocs
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nepeBar *OJIHOTO 3 JIOCHII)KYBaHUX IMpenapariB y 3MiHI BOJIOIOCTI OKPEMUX YAaCTUH
POCTIHMH KYKYPY/I3H.

3riguo I'. I'eneryxu Ta iH. [209] 30upanHs BpoXkaro KyKypya3u 0e3 oOMOJIoTy
KadaHiB PO3MOYMHAIOTH MIPU BOJIOTOCTI 3epHa He Outbiie 40 %, a 3 00M0JIOTOM — TIpH
30 %. CtpuxHi KauaHIB KyKYPY/3H 3aBKIU BOJIOTIII, HIXK 3epHO (3545 %), ane mix
Yyac CyIIIHHS IHTEHCUBHIILIE B1/1/1al0OTh BOJIOTY.

3a pe3ysbTaTaMu AUCIEPCIHHOTO aHali3y OyJI0 BCTAHOBJICHO, 110 Ha BOJIOTICTh

3epHa KYKYpy/A3u B OUTBININA Mipi BIUIMBaIOThH jAecukanTu (46,8 %) 1 TepMiH ix

€

= Jlecuxkantu (A)

3actocyBaHHs (36,0 %) (puc. 4.2, a).

46.8

36.0

Hecukantu (A)

* CTpOoK 3aCTOCYBaHHs JiecHKaHTiB (B) = CTpOK 3aCTOCYBaHHSI JICCHKAHTIB

(B)

= Bzaemonisa A*B
= YMOBH POKY a 6

= B3zaemonist A*B

Puc. 4.2. YacTku BIUIMBY [eCHMKAHTIB Ta CTPOKY iX 3aCTOCYyBaHHSl Ha
BOJIOTiCTH 3epHa (a) i mo0iuHoI npoayKuii Kykypyasu (0)
B Toii yac, K Ha BOJIOTICTh MOOIYHOT MPOAYKIIIi BIULTUB CAMUX JECHUKAHTIB OyB

oinpmumM (53,1 %), Hix cTpoku ix Bukopuctanus (31,2 %) (puc. 4.2, 6).

4.2. YpoxaiiHicTh OCHOBHOI Ta MO0iYHOI NPOAYKUII KYKYypYyI3H
[IpoBenerrMy  AOCHITHKCHHSIMA BHSBICHO, IO YPOXKaWHICTh OCHOBHOI Ta
MOOIYHOT MPOYKINIT KYKYPYA3HU 3aeKaia Bijl ITOTOIHUX YMOB POKY Ta 3aCTOCYBaHHS
necukaHTiB. HaliBuia ypoxxaifHicTh 3epHa KyKypya3u Biamiuena y 2023 p. — 9,01-

10,46 1/ra, y 2022 p. Bona 6yna B mexax 7,40-8,55 T/ra, a MiHIManbHI 3HAYCHHS
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orpumano y 2024 p. — 5,82-7,38 1/ra, mo meHme Ha 15,9-55,8 %, nopiBHIHO 3 OUIbII

KpalllMMU 32 3BOJIOKEHICTIO pokaMHu (Tab. 4.3).

Tabnuys 4.3

YpoxalHiCTh 3€pHAa KYKYPYA3M 3aJIe:KHO Bia Jecukanili mnociBiB (B

nepepaxyHky Ha 14 % BoJioricTb 3epHa), T/ra

Ctpok
3aCTOCYBaHHS
Hecukantu (A) | necukanrtiB3a | 2022 p. | 2023 p. | 2024 p. Cepenns
BOJIOT'OCTI1
3epHa, % (B)

Bes necukanii 40 7,40 9,01 5,82 7,41
(KOHTPOIB) 30 8,03 9,77 6,49 8,10
20 8,52 10,36 7,20 8,69
Person Cyriep 40 7,36 8,84 5,73 7,31
(3 n/ra) 30 8,09 9,82 6,56 8,16
20 8,53 10,41 7,26 8,74
Paymzan Maxc 40 7,33 8,89 5,70 7,31
(3 n/ra) 30 8,13 9,80 6,53 8,15
20 8,56 10,38 7,30 8,75
40 7,38 8,80 5,70 7,29
bacta (2 n/ra) 30 8,11 9,80 6,57 8,16
20 8,55 10,46 7,38 8,80

A 1,4 1,6 1,8

HIPgs, ms B 0,7 0,9 1,1

AB 2,4 2,7 3,1

[Tpu mepiroMy CTpOKOBI BUKOPUCTAHHS I€CHKAHTIB (3a Boorocti 3epaa 40 %),

B CEpEIHbOMY TI0 Tpernaparam, BiIMIY€HO 3MEHIIEHHs YposkaiHOCTI 3epHa Ha 0,10-

0,12 T/ra, TOpIBHSHO 13 KOHTpOJIEM. bBiTbII CYTTEBUM 3MEHIIIEHHS 3€PHOBOI

mpoayKTUBHOCTI Oy7o B 2023 p. — 0,12-0,21 1/ra, a'y 2022 1 2024 p. BOHO CTaHOBUJIO

0,03-0,12 t/ra. Hami pe3ymbTaTHl MiATBEPKYIOTECS JaHUMHU JTOCHTIKEHb JI.

Iuakapyk 1 B. JluxouBopa [268], siki BimMidaroTh, 10 IPOBEACHHS JIECUKAIlIi TTPH

Bojiorocti 3epHa 40 % 3HIWKYe BPOXKAWHICT, 3€pHA KYKYPYA3H 3a PaxyHOK

MpUNUHEHHS (POTOCUHTE3Y, CHHTE3y Ta OOMiHY PEYOBHH, IITYYHOTO MPUIITBUAIIICHHS

3aKIHUEHHSI TIEP10/1y BereTailii.

3a JIpyroro i TPEThOTO CTPOKIB BUKOPHUCTAHHS JIECHUKAHTIB CIIOCTEPIrajoch

He3HayHe (B MeXax TMOXUMOKH JIOCHIAYy) 3pOCTaHHS YpOXKAWHOCTI 3€pHA Ha
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0,05-0,10 T/ra. MoxHa BIAMITUTH, IO BIUIMB JECUKAHTIB HA TMPOAYKTUBHICTH
KYKYpY/3H 3a JPYroro 1 TpeTbOro CTpOKiB OyB HE3HaYHUM. MakcuManbH1 3HAUEHHS
YpOXKaHOCTI 3€pHA OTPUMAHO 32 TPETHOTO CTPOKY BUKOPUCTAHHS JIECUKAHTIB (TIpH
BoJtorocTi 3epHa 20 %) — 8,74-8,80 1/ra.

IIpu 3acrocyBanui npenapary Pernon Cymep (3 n/ra) y mepuuii cTpok (3a
BosiorocTi 3epHa 40 %) ypokaliHicTh 3epHa ctaHoBwia /7,31 T/ra, y nmpyruii (3a
BoJiorocti 3epHa 30 %) — 8,16 T/ra i Tperiii (3a Bosorocti 3epua 20 %) — 8,74 1/ra.
Hecukarss mociBiB KyKypya3u Paynman Makc (3 n/ra) nmo3Boimiia OTpUMAaTH
MOKa3HUKH yposkaifHOCT1 3epHa Ha piBHi 7,31, 8,15 1 8,75 1/ra, a mpenapatom bacta
(2 n/ra) — 7,29, 8,16 1 8,80 1/ra. ToOTO MPOYKTUBHICTh KYKYPY/I3H MPHU 3aCTOCYBaHH1
pi3HUX IpenapatiB OyJia MPaAaKTUYHO OJHAKOBOIO 1 JOCTOBIPHOT CTATUCTHUYHO1 PI3HUIII
MK HUMU HE BUSBIICHO.

Cxoxe 70 TIOKa3HMKIB YypOXKalHOCTI 3epHa BiLAOyBanmucs 3MIHM 1
IPOJYKTUBHOCTI TMOOIYHOT MPOAYKIIT KyKypya3u. Tak, MakCcUMajabHI 3HAYCHHS
orpumadi y 2023 p. — 14,59-20,94 1/ra, a y 2022 p. BoHa cra"oBwia 12,63—18,28 1/ra
i Mmi”iManpHuMu Oyau y 2024 p. — 9,81-16,18 t1/ra (taba. 4.4). 3MeHIIECHHS
ypOXKaHOCT1 MOOIYHOT mpoaykmii Kykypyasu B 2024 p. ckmagaino 13,0-48,9 %,
HOPIBHSAHO 3 HOMEPEeIHIMU pokaMu gociimkens (2022 12023 pp.).

Ha BigMiHy Bin 3epHa, yposkaiiHICTh MOOIYHOT MPOAYKITT KYKYpyA3u OUIbIIE
3aJIe’Kalia BiJi CTPOKIB 3aCTOCYBaHHS JICCUKAHTIB. Tak, HAMBUII 3HAYCHHS OTPUMAHO
3a MepIroro cTpoky (3a Bosorocti 3epHa 40 %) — 17,37-17,43 1/ra, 3a npyroro (3a
BosiorocTti 3epHa 30 %) Bonm Oynu B Mexkax 14,31-14,38 1/ra, a MiHIMaJIbHUMH 32
TpeTboro (3a Bosorocti 3epHa 20 %) — 12,34-12,52 T/ra. 3a paxyHOK 3MCHIICHHS
BOJIOTOCTI POCIWH KYKypyA3d Ta OKpPEeMHUX ii CTPYKTYPHHX YaCTHH BiIMIYE€HO
3MCHIIICHHS YPOXKaWHOCTI TOOIYHOI TPOAYKIl KyKypyIa3u Ha BapiaHTax i3
3aCTOCYBaHHSIM JCCHKAHTIB, TMOPIBHSHO 13 KOHTPOJIBHUMHU AiIsHKamMu. Tak, 3a
MIEPIIIOTO CTPOKY MPOBEICHHS JECUKAIIli TOCIBIB KyKYPY/A3H 1€ 3MEHIIICHHS CKJIa1aJI0
1,04-1,10 t/ra, npyroro — 0,58-0,61 1/ra, Tperboro — 0,20—0,38 1/ra. binbm 3HAYHOIO
ug pi3HuLg Oyna y 2023 p., 3aJIe)KHO BiJI CTPOKY 3aCTOCYBaHHS JIECMKAHTIB BOHA

cranosuia 0,37-1,23 T1/ra.
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Tabnuys 4.4

YpoxkaiiHicTh 1MO0iYHOI NMPOAYKLiI KYKYPYA3H 3aJIe’KHO BiJ AecHKalil

nociBiB, T/ra

Ctpok
3aCTOCYBaHHSA
Hecukantu (A) | npecukantiB3a | 2022 p. | 2023 p. | 2024 p. | Cepeans
BOJIOTOCTI
3epHa, % (B)
40 18,28 20,94 | 16,18 18,47
be3 necukami 30
(KOHTPOIID) 15,02 17,20 12,65 14,96
20 13,06 14,96 10,14 12,72
40 17,16 19,75 15,38 17,43
Pernon Cymnep 30
(3 w/ra) 14,54 16,42 12,08 14,35
20 12,88 14,75 9,94 12,52
40 17,23 19,71 15,16 17,37
Paynnan Makc 30
(3 w/ra) 14,52 16,38 12,03 14,31
20 12,85 14,68 9,84 12,46
40 17,25 19,78 15,21 17,41
Bacra (2 1/ra) 30 14,55 16,48 | 12,11 14,38
20 12,63 14,59 9,81 12,34
A 2,6 3,4 3,6
HIPgs, st B 1,3 1,5 2,1
AB 3,6 3.8 4,9

Sk 1 mo 3epHOBIA NPOAYKTUBHOCTI KYKYPYI3U, IOCTOBIpPHOI pI3HHIN 3a
YpOXKaHICTIO TOOIYHOT MPOAYKINT MK PI3HUMH JeCUKaHTaMu He BinmMidueHo. Cepen
mpenapariB SN0 BUIII 3HAYCHHS YPOXKAaWHOCTI OTpUMaHI 3a BUKOpUCTaHHs Perion
Cymnep (3 n/ra) — 14,77 1/ra, a mpu BHeceHHi Paynman Maxkc (3 n/ra) i bacra (2 n/ra)
BOHa cTaHoBmia 14,71 1/ra.

JloBeneHo, 1Mo Ha ypOXKaWHICTh 3€pHA KYKYPYI3W B OUIBIIIN Mipi BIUTHBAIH

CTPOKH TIPOBEJCHHS necukaiii nociiB (60,5 %) a yacTka JeCHMKaHTIB CKiajaia

22,4 % (puc. 4.3, a).



110

12.8

46 20,3

-

62,3

= JlecukaHtu (A)
Crpok 3acTocyBaHHs JiecukaHTiB (B)
* Bzaemonist A*B
YMoOBU pOKy a

HecukanTa (A)
= CTpOK 3aCTOCYBaHHS JeCHKaHTIB (B)
= B3aemonis A*B
= YMOBHU POKY 6
Puc. 4.3. YacTku BIUIMBY JAeCHMKAHTIB Ta CTPOKY iX 3acTOCyBaHHSI Ha
YpPO:KaiiHicTh 3epHa (a) i modiuHol npoaykuii (0) KyKypya3u
VYpoxkaitHicTh MOO1YHOT TpoIyKLii Ha 62,3 % 3anexkana BiJ TEpMiHIB BHECEHHS
necukanTi 1 Ha 20,3 % Bin camux npenapatiB. Ha ypokaitHICTh OCHOBHO1 Ta MOOTYHOT

MPOAYKINli CYyTTEBUN BIUIMB MaJM TaKOX IMOTOJHI YMOBHU POKIB nociimkeHb — 11,9 1

12,8 % (puc. 4.3, 0).

BucHoBku 10 po3ainy 4

1. He BusiBiIeHO pI3HMIII MDK PI3HUMHU JI€CHUKaHTaMHU 3a BOJIOTICTIO 3€pHa 1
mo014YHOT MPOAYKINT KYKypyI3u, a OUIbII CyTTEBUM OyB BIUIMB CTPOKIB MPOBEACHHS
Jecukaiii mociBiB. MakcuManbHi 3HAY€HHS BOJIOTOCTI 3e¢pHa oTpumaHo y 2023 p. —
18,5-40,5 %, a wminimaneHi y 2024 p. — 13,5-38,4 %. 3a mepmoro CTpoKy
3aCTOCYBAaHHS JICCHKAHTIB BiAMIYEHO 3MEHIIEHHS Bojorocti 3epHa Ha 8,9-9,0 %,
apyroro Ha 6,9 %, a petboro Ha 3,1-3,3 %, MOPIBHSIHO 13 KOHTPOIHLHUMH BapiaHTAMH.

2. 3aJIe)KHO BiJl TIOTOJHUX YMOB TaKOXX 3MIHIOBajacs 1 BOJOTICTh MOOIYHOT
npoaykiii Kykypymsu. Tak, y 2022 p. ii 3nadeHHs Oynu B Mexax 19,6-63,7 %,
2023 p. — 17,5-60,9 %, a y 2024 p. — 17,0-58,9 %. 3a mepmioro cTpoKy BHECCHHS
JIECUKAHTIB, 1€ MOKa3HWK 3MeHmyBaBcs Ha 12,1-12,3 %, mpyroro — 5,7-5,9 %,

tpetboro — 1,7—1,9 %, mopiBHsAHO 13 KOHTpojeM. HaliOiiabIne 3MeHIIIeHHsI BOJIOTOCTI
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JUCTKIB Ta OOTOPTOK 1 CTPUIKHS KayaHa POCIUH KYKYpya3u 3a(piKCOBaHO Yy MEpIIUi
CTpOK BHeceHHs necukaHTiB — 19,2-19,7 % 1 7,8-8,4 %. A Bojoricts ctebna
HalOUIbIlIEe 3MEHIIIYBaJIacs 3a APYroro cTpoky Ha 14,4-15,2 %.

3. JoBeaeHo, 110 Ha BOJOTICTh 3€pHA KYKYpPYA3U B OUIbLIINA Mipi BIUIMBAIOTh
necukanTu (46,8 %) 1 ctpok ix 3actocyBaHHs (36,0 %). B Toif yac, sik Ha BOJIOTICTh
MOOIYHOT MPOYKIIIT BIUIUB CAMUX JIECUKAHTIB OyB OuthiuM (53,1 %), HIXk CTpOKH iX
Bukopucrtanus (31,2 %).

4. BusBieHo, 10 HaWBUINA YypOXXKAWHICTH 3€pHAa KYKYPYA3U BiAMIueHa
y 2023 p. — 9,01-10,46 T1/ra, y 2022 p. BoHna Oyna B mexax 7,40-8,55 1/ra, a
MiHIMaJbHI 3HaYeHHs oTpuMano y 2024 p. — 5,82-7,38 1/ra. 3a mepmioro CTpoky
BUKOPUCTAHHS JIECUKAHTIB BIAMIYEHO 3MEHIICHHS YpOXXaWHOCTI 3epHa Ha
0,10-0,12 T1/ra, mOpiBHSHO 13 KOHTPOJEM. BUIbII CyTT€BUM 3MEHIICHHS 3€pPHOBOI
npoayKTUBHOCTI Oyno B 2023 p. — 0,12-0,21 1/ra, ay 2022 1 2024 p. BOHO CTAaHOBHJIO
0,03-0,12 T1/ra. 3a apyroro 1 TpeThOTO CTPOKIB 3aCTOCYBaHHS JICCUKAHTIB
CIIOCTEPIrajioch He3HAYHE 3pOCTaHHsI 3epHOBOI npoaykTtuBHOcTI HA 0,05-0,10 T/ra.
Sk 1 Mo BOJIOTOCTi 3€pHA JOCTOBIPHOI CTATUCTUYHOT PI3HMIII MDK JTOCTIIKYBaHUMH
npernapaTaMu Mo yposKaiHOCTI HE BUSBIICHO.

5. MakcumanbpHa YpOKaHICTh TOOIYHOT MPOAYKINT KYKYpya3uW OTpUMaHa y
cupustiauBoMy 2023 p. — 14,59-20,94 1/ra, y 2022 p. BoHa cTanoBuia 12,63-18,28
T/ra 1 MiHIManbpHOO Oyna y 2024 p. — 9,81-16,18 1/ra. Ilpu nboMy HalBHII 3HAYCHHS
OTPUMAHO 3a MEPIIOro CTPOKY 3aCTOCYBaHHA jAecukantiB — 17,37-17,43 t/ra, 3a
apyroro Bouu Oymu B Mexax 14,31-14,38 t1/ra, a MiHIMaIbHUMHU 32 TPETHOTO —
1212,34-12,52 1/ra.

6. HaliBuma yposkaiiHIiCTh 3epHa KYKypyA3ud OTpUMaHa 3a TPEThOTO CTPOKY
BUKOpPHCTaHHS JecukaHTiB — 8,74—8,80 T/ra, a moOIYHOI MPOAYKINi 3a MEpIIoro —
17,37-17,43 1/ra.

7. Ha ypoxaliHicTh 3epHa KYyKypyI3W B OUTBIIIM Mipl BIUTMBAIW CTPOKHU
npoBeieHHs jAecukailii nociBiB (60,5 %) ta gecukantu (22,4 %), a ypoKaillHICTb

nmo61YHOT mpoaykiii Ha 62,3 % 3anexana Bill CTPOKIB 3aCTOCYBaHHS JECUKAHTIB 1 Ha
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20,3 % Bin camux mnpenapaTiB. Ha ypoxkailHICT 3epHa Ta MOOIYHOI MPOIYKLIL

CYTT€BHI BIUIUB MaJIM TAaKOX MOTOJIHI YMOBHU POKiB Jociipkers — 11,9 1 12,8 %.

OCHOBHI TOJIOKCHHS JUCepTAallii BUKJIAJACHI B HAYKOBUX Tpamsx [61, 68].
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PO3JLJI 5
AKICHI TOKA3HUKH 3EPHA TA TIOBIYHOI MPOAYKIII KYKYPY/I3U
TA PO3PAXYHKOBHWI BUXIJI TAJTUBHUX MEJET

5.1. BmicT npoTeiny, :KUpPY Ta KPOXMAJII0 B 3epHI KYKYPY/A3H 3aJI€2KHO Bij
3aCTOCYBaHHS MaKpoO- i Mikpoao0puB

3a manumu, orpuMmanuMu B. B. I'muBoro Ta iH. [25] BusBIEHO, 10 XIMIY4HUI
CKJIaJ] 3epHa KYKYPY/I3H 3aJI€KUTh BiJl TPYIIHU CTUTIIOCTI TOPUIY, HOPM BUCIBY HACIHHS
Ta BHECEHUX MIHEpaJbHUX J100puB. Y ridpuniB panubocturioi rpynu (GAO 100-
199) 3 Hopmoto BuciBy HaciHHA 80 THC. mIT/Ta BMICT npoTeiny 3pocTaB Big 10,26 % Ha
koHTpoii a0 11,18 % 3a HopMu (N1s5oPgoKoeo), y cepenubopannix (PAO 200-299)
(Hopma BHUCIBY HaciHHS — 75 Tuc. mt/ra) 3 10,36 no 11,45 %. 3a BmicToM xupy (Ha
a0COJIIOTHO CyXy PEUYOBHHY), KIITKOBUHH, 30JIM 3HUKEHHS CKJIaJajiH, BIATOBIIHO:
0,38-0,46 %; 0,16-0,13; 0,10-0,08; 0,41-0,42 %.

3a 00poOku perynsitopamu pocty Cuzam-Hano + I'pelinaktus-C B cepeHbOMY
3a ribpunamu 301unbTyBaBcs BMIcT Ouka Ha 0,34-0,63 %, mpoTe 3MeHIIyBaBCs BMICT
xupy Ha 0,05-0,15 %. Bmict kpoxmanto 6yB Bumum Ha 0,14-0,58 %, nopiBHsAHO 3
BapiaHTamMu 0e3 0OpoOKM Ta 3a OOpOOKM IHIIMMH MpenapaTamMu. 3acTOCYBaHHS
pigkoro MikpomoopuBa HaHoMike 301IbITyBalIo BMICT OUIKa Ta KUPY B 3€pHI Y BCiX
JTOCIIJDKYBaHUX TiOpUIiB, TpH I[bOMY BMICT KpOXMajl 3MECHIIYBaBCS Ha
0,45-0,82 % [30].

B. IBanimmanM Ta iH. [228] BCTaHOBJICHO, IO ONTHUMANIbHI 3HAUYCHHS BMICTY
Outka y riOpuaiB KyKypya3u Oynum Ha BapiaHTax 103 ao0puB 250 ta 300 xr/ra i
MikpooopuBa 2 Ta 3 i/ra: KBC 2323-9,5-9,6 %, KBC Kymnar—9,3-9,4 %, KBC 381
—9,4-9,5 %, KBC 4484 —9,9-10,0 %. IIpu Bu3HAYCHHI BMICTy KPOXMaII0 HAWOLIBITY
peaKIlito Ha MIABUILEHHS HOPM A0OpUB 1 MikpoaoOpus BusisuB riopung KBC 4484,
nmoka3HuK Ha BapianTax moopus 250 ta 300 kr/ra i mikpogoOpuBa 2 i 3 j1/ra CTAHOBUB
77,5-718 %, mo wna 1,1-16 % mepeBumyBasio KOHTpodb. Bci BapiaHTH
CEepPEAHBOCTUTIIOI TIpPyNmM 3a BMICTOM KpPOXMAJII0 [MEPEBUINYBIM  TiOpuau

CepeaHBOPAHHBOT IPYIH. BMICT KpOXMaiio y 3epHI KyKYypYy/JI3U MOXKE CTAaHOBUTH 60—
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85 %, 3amexHO BiJl TEHETUYHUX OCOOJIMBOCTEH TiOpHUAy, arpOTEXHIKM Ta IPYHTOBO-
KJIIMaTHYHUX YMOB BuporryBaHHs [81].

O. Tsyliuryk Ta in. [278] BUSBHIY, IO i €0 CTUMYISTOPIB POCTY POCITHH
MIABULIYBaBCS BMICT CUPOTro MpoTeiny B riopuaiB kykypya3u IH ITuBuxa na 0,03—
0,65 %, IH Xoptuus — 0,58-1,04 %, AH xymnis — 0,1-0,74 %, JIH Onena — 0,15—
0,68 %, a makcuManpHa MpudaBKa CUPOro MPOTEIHY BiAMIYEHA Y CEPEITHBOPAHHBOTO
riopuaa JIH Xoprtuus. Cepell BUKOPUCTAaHUX MpenapaTiB HAMOUIbIy €QEeKTUBHICTh
BUSBWIN «ABaHrapa ['poy Awmino» Ta «ABanrapa ['poy ['ymar», saxi crnpusuim
3pOCTaHHIO BMICTy cuporo mnporeiny Ha 6,42-8,4 % a6o na 0,12-0,48 %.
CTumMynsaTopy pOCTY MiABHINYBAJIH BMICT CHPOTO KHPY, MOPIBHSIHO i3 KOHTPOJIEM
(3,53-4,71 %) no 3,73-5,52 % abo ua 0,2-0,81 %.

3rilHO TIPOBEJICHUX HaMH JTAaOOPATOPHHMX aHaJi31B, BCTAHOBJICHO, IO SIKICHI
MOKAa3HUKHU 3epHA KyKYPYI3H 3aJIeXKaNIH BiJl MOTOJHUX YMOB pOKy. B cepeanpomMy, mo
JTOCTIKYBaHUM (pakTopam BMicT KpoxMaiio y 2022 p. cranosuB 69,27 %, 2023 p. —
70,50 % ta y 2024 p. — 68,76 %. HaliBumum BmicT cuporo npoteiny 0yB 'y 2024 p. —
10,49 %, y 2022 p.-10,21 %, a y 2024 p. — 10,01 %. AnanoriyHo BMICTy CHUPOTO
IPOTETHY 3MIHIOBABCS 1 BMICT KHPY B 3¢pHI KYKYpY/I3H 110 pokam: y 2022 p. — 4,12 %,
2023 p.— 3,89 %, 2024 p. — 4,48 %, BianosigHo (momatku J[1-/13). ToOTo, mix
BIJIMBOM HECTIPUATINBUX KIIMAaTHYHUX YMOB 2024 p. BiIMIYEHO 3MEHIIIEHHS BMICTY
KPOXMAJTIO, IPHU IIbOMY 30UIBIIICHHS BMICTY CHPOTO MPOTEiHY Ta )KUpY. barato BueHnx
BUJIUISIOTh TaKy OCOOJMBICTh XIMIYHOTO CKJIaAy 3€pHa KyKYypYI3Hd, NMPHU SKIA ICHYE
AQHTarOHICTUYHA 3aJICKHICTh MK BMICTOM KPOXMAJIIO Ta OLIKY, TOOTO SKIIO 3pOCTaE
BMICT OJIHI€T pEUOBHMHHM TO BMICT iHIIOI 3MeHInyeThes [2, 10, 126, 130, 149, 215, 271].
Ie Oymo minTBEepHKEHO 1 pe3yIbTaTaMH HAIIUX JOCIIKCHb.

B cepennbomy, 3a Tpu poku (2022-2024 pp.) HAUBUIIUN BMICT KPOXMAIIIO Y
3epHI KYKYpyI3W OTPHUMaHO Ha BapiaHTi 0e3 BHECEHHS MAakpo- 1 MIKpoJgoOpuB
(xorTposb) — 70,49 %. 3acTocyBaHHS MIHEpPAIbHHUX JOOPHB CIPHUSIO 3MEHIICHHIO
nporo mokasnumka Ha 0,69-1,28 %, a mikpomoopuB Ha 0,19-0,33 % (Tabm. 5.1).
Pe3ynapTati Hammx IOCHIDKEHb CIIBOAAAIOTh 3 JaHUMU 1HIIUX BYCHHUX, SKI

BIIMIYAIOTh, 1110 TIOJIMIICHHS MIHEPAIBHOTO JKUBJICHHS POCIUH HE CHOPUSIE
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MIJBUILICHHIO HAKOMHUYEHHS B 3€pPHI KPOXMAIIO, a B OUTBIIIN Mipi MOJIMNIIYE BMICT

oiky [125].

Tabnuys 5.1
SIkicHi moka3HUKH 3epHAa KYKYpya3u (cepenne 3a 2022-2024 pp.), %
Makpoao0p : Cupuit
. Mikpoo6prBa Kpoxmainb nporein Kup
bes 3acrocyBanHs 70,49 9,78 4,53
a HyTtpiBanT YHiBepcaibHU 70,19 9,88 4,37
Lé HyTtpiBanT mitoc 3epHoBHii + 70,17 9,92 4,37
o ATiaHre
3 .
) Ixap biro Pyrc +. Ixap ®ocro + 70,18 9,04 4,35
Ixap 31HTO
bes 3acTocyBaHHs 69,70 10,14 4,27
:48 HyTtpiBanT YHiBepcaibHuii 69,38 10,26 4,17
8 HyTtpiBanT mitoc 3epHoBHil + 60,44 1028 4,16
S ATaHre
Z .
Ixap biro Pyrc +. Ixap ®octo + 60,49 10,31 4.16
Ixap 3iHTO
be3s 3acTtocyBaHHS 69,45 10,27 4,16
¥8 HyTtpiBant YHiBepcanpHuii 69,15 10,41 4,04
B HyTtpiBanT mitoc 3epHoBHil + 69,19 10,43 4,02
© ATtiianTe
> .
Ikap biro Pytc +. Ixap ®ocro + 69,25 10,45 4,02
Ixap 31HTO
be3s 3acrocyBanHs 69,19 10,36 4.06
x.i’ HyTtpiBanT YHiBepcanbHuii 68,90 10,44 3,98
f HyrpiBaut Arunoc 3epHOBUI + 68,95 10,45 3,97
) TJIAHTE
S .
Ixap biro Pyrc +. Ixap ®octo + 69,00 10,49 3.98
Ixap 31HTO
Cepenne 69,51 10,24 4,16

3a ganumu M. B. Crenanenka [149] 3acTocyBaHHS a30THUX JTOOpHB Ta
MIKPOCJIEMEHTIB ICTOTHO BIUIMBA€ Ha XIMIYHMH CKjIajJ 3€pHA, 3a SKOrO0 BMICT
KpoxMaio Ta kupy 3HmkyeTbes Ha 0,20-0,85 % Ta 0,25-041 %, a BMicT OiTKy
3pocTtae Ha 0,33-0,71 %, B mOpiBHSAHHI 13 KOHTPOJIHLHUM BapiaHTOM.

Bwmict cuporo npoTeiny Ha BapiaHTi 0€3 MiHEepaIbHUX JIOOPUB 1 M03aKOPEHEBUX
MiOKUBJIEHh OyB HaiimMeHmmMm — 9,78 %. 3actrocyBanHs NsoP3oKsp m03BommIIO0

miaBuuTy el nokasuuk 1o 10,14-10,31 %, N7oPsoKso mo 10,27-10,45 %, NgoP70K7o
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no 10,36-10,49 %, mo wna 0,35-0,59 % Oinblie B MOPIBHSHHI 13 KOHTPOJIHHUM
BapiantoM. Ha npyromy BapiaHTI I03aKOPEHEBOTO MIIKUBICHHS MIKPOJIOOpHUBAMHU
(HytpiBanT YHiBepcanbHuii (2 KI/ra)) BMICT CHPOTO MPOTEiHY MEPEBUIIYBaB KOHTPOJIBbHI
nistaku Ha 0,29-0,33 %, tpetromy (HyTtpiBanT rutroc 3epHoBuii (2 kr/ra) + Atnante (0,5
n/ra)) Ha 0,24-0,32 %, uerBeptomy (Ikap biro Pyrc (0,5 n/ra) + Ikap ®octo (0,5 n/ra) +
Ixap 3inTo (0,5 51/ra)) Ha 0,19-0,31 %. [Ipu LOMyY, B POKK AOCIHIIKEHb HE BIIMIYEHO
JOCTOBIPHOT PI3HMIII 32 BMICTOM KpOXMAajl0, CHUPOro MPOTEiHy Ta XKUPY MDK
BapiaHTaMu 3 MO3aKOPEHEBUM IIJKUBIEHHAM MikpogoOpuBamu (nonatku I 1-113).

Ha BapianTax 13 BHUKOPUCTAHHAM MIHEpaJbHUX JOOpPUB CHOCTEpIranocs
3MEeHIleHHs BMICTY *kupy Ha 0,19-0,46 %, a BHecenH1 mikpoaoopus Ha 0,08-0,18 %,
TIOPIBHSTHO 3 KOHTpoJeM. HaliBuili 3HaYeHHsI BMICTY CHPOTO MPOTEiHYy OTPUMAHO Ha
TUISTHKaX Jociiay, ne 3actocoByBaimd NooP7oK7o y moenHaHH1 13 M03aKOpEHEBUM
mixuBieHHsM Ikap biro Pyre (0,5 n/ra) y ¢dasi 3-4 nuctki kykypya3u (BBCH 13-14)
+ Ikap Docro (0,5 n/ra) y dasi 4-5 muctkiB kykypyasu (BBCH 15-16) + Ikap 3iato (0,5
a/ra) y dasi 7-8 muctkiB kykypymsu (BBCH 17-18) — 10,49 %. A makcumalbHi
MOKa3HUKU BMICTY KPOXMAJIO 1 KUPY Ha KOHTPOJBHUX BapiaHTax, 0e3 BHECEHHS
Makpo- 1 MikpogoopuB — 70,49 14,53 %.

B nocnini BimMideHa cepeHs 00epHEHO MPOIOPIliiHA 3aJIeKHICTh MK BMICTOM
KPOXMaJTio i cuporo mpoteiny B 3epHi (r=- 0,68) (puc. 5.1).

10.60

y =-0,2974x + 30,959
r=-0,68 R?>=0,4585

9.70
68.80 69.00 6920 6940 69.60 6980 70.00 70.20 7040  70.60

BMICT KPOXMaJto, %
Puc. 5.1. Kopeasimiiina 3ajeKHiCTb MiXK BMICTOM KpPOXMAJI0 i CHPOro

MPOTEiHY B 3ePHi KYKYpPYA3HU
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KopensiniiiHa 3aJIeXKHICTh MK BMICTOM KPOXMaJll0 1 CHUPOTO MPOTEIHY €

Brcokoro nmo3utuBHOIO (1=0,78) (puc. 5.2).

4.60

4.50

y = 0,2862x - 15,759

4.40 r=0.78 R*=0,6081 o e

430 | e
oa20 | e

410 e

4.00 : - e e

3.90

3.80
68.80 69.00 69.20 6940 69.60 69.80 70.00 70.20 70.40 70.60
BMICT Kpoxmaiito, %

Puc.5.2. Kopeasiiiina 3a/1eHicTh Mi’k BMiCTOM KPOXMAJIIO i :KHPY B 3epHi

KYKypyA3u
BwmicT cuporo npoTeiny 1 )KUpy B 3€pHI KYKYpYA3U Mae 00EpHEHY 3aJIeKHICTh
(r=-0,73) (puc. 5.3).
4.60
4.50

4.40 |
o I s

upy, %

2 4.20

4.10 y=-06111x+10439 e

r=-0,73 R*=0,5346 ® o .
e o
4.00

BMICT

3.90

3.80
9.70 9.80 9.90 10.00 10.10 1020 1030 1040 1050 10.60

BMICT CHpOTO MpoTeiny, %
Puc. 5.3. Kopeasiniilina 3ajie;KHIiCTh Mizk BMIiCTOM CHPOro NMPOTEiHY i KUPY
B 3€PHi KYKYpY/A3H
JocnikeHHsIMU, siK1 Oysu nipoBeneHi B [IpaBoOepexxHomy JlicocTeny Ykpainu

BU3HAYEHO CEPE/IHI piBEHb B3a€MO3B’SI3KY MK BMICTOM KPOXMAJIO 1 )KHPY B 3€pHi
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KyKypya3u (r = 0,69) Ta BUCOKHI 0OCPHEHO MPOTIOPIIIHHMIA 3B'I30K 3 BMICTOM CHPOTO

npoteiny (r = -0,82) [149].

5.2. SIkicHI MOKa3HMUKH MOOIYHOI MPOAYKUII KYKYPYA3H

[lig yac BUpOLIyBaHHS KYKYpYI3H Ha 3€pHO YTBOPIOETHCS BEJIMKA KUIBKICTbH
no0O1YHOT MPOAYKIIIi, sIKa MOK€ OYTH BHUKOPHCTaHA B SIKOCTI TBEPIOIO HaluBa JJis
BUPOOHUIITBA eHeprii. EHepreTnunuii moreHiian creden KyKypya3u CTaHOBUTH 3,08
MiTbiioHa TOH HadToBOro ekBiBajcHTa [18]. [Tpu 30upanHi comomu abo cTeden 3 mojs
BiIOYBA€THCS BIAUYKEHHS MEBHOI KIJIBKOCT1 MOKMBHUX PEUOBUH 3 IpyHTY. J1Jis TOTO,
o0 BU3HAUUTU pealbHY LIHY LUX NPOAYKTIB, (hepMepu MOBUHHI PO3TISHYTH
BapTIiCTh JOOPHB, 1[0 BUKOPUCTOBYETHCS ISl MOMAJBIIOTO BiJHOBIICHHS MMOKHMBHHUX
pEUOBHH, 1110 OyJIM BUIAJICHI 3 IPYHTY 13 Bpoxkaem [203].

[TanuBHI BIACTUBOCTI MOOIYHUX MPOAYKTIB KYKYPYA3U 3aJI€KaTh Bl IXHBOTO
€JIEMEHTHOI'0 CKJIaay, TEIIOTBOPHOI 37aTHOCTI, TeMIepaTypy IUIaBJICHHS 30 Ta
XIMIYHOTO CKJIaJly 30J1H, SIK1 JIeNT0 BIAPI3HSIOTHCS BiJ TAKUX MOKA3HUKIB JIJIST THIITUX
KynbTyp [21]. EnemeHtapHuii cKiaaa pemToK KyKypya3d MaiKe TaKHi ke, SK Y
COJIOMH KOJIOCOBUX 3€PHOBUX KYJIBTYP, TOMY BOHU MalOTh MOPIBHSHHY TETUIOTBOPHY
3paTHICTh [281]. BracTMBOCTI KyKypyA3WHHS, SK 1 COJIOMH CHJIBHO 3alIe’KaTh Bif
MICIISI BUPOIIYBAHHS, Yacy 30MpaHHs Ta MOTOAM, IPYHTY i 100puB [281].

[ToGiyHa mpoayKIis KyKypyJI3W — CKJIQJHIIIE MaJauBO, HDK JCPEBHUHA, yepes
BUCOKHM BMICT 30JM 1, B JESKUX BHUIAJKaX, XJIOpYy. 3a JaHUMH TPOBEIECHUX
JOCHIIKEHb, 3pa3Kl 3aJIMLIKIB KYKYpPYyI3H MarOThb CXOKUU €JIEeMEHTHUH CKIaja 3
IHIMUMHA BUJAMH CUIBCBKOTOCIIOMApCchkoi OioMacw. OpHaK KOHIICHTpAIS XJIOPY
3HAYHO HUYKYA 32 CEpeIHE 3HAUYCHHS I CUTLCHKOTOCTIONAPChKOi Oiomacu i Omu3bKa
710 TUTIOBOT'O 3HAYCHHSI JIJIS IepeBHOI Tpicku (cocHa) [1].

HNocmikennsimu  ipoBegeHumMu 'y 2011 p. B miBHiuHO-cximHoMy — Kwurai
BUSIBJICHO, IIO cepel ceMu MopQosoriyHuX (pakuii KyKypyA3d JHUCTKA MajH
HaWBUIIMI BMICT CHUPOrO0 MPOTEIHY 1 HAWHWKYUUA BMICT KHUCIOTHO-IETEPTEHTHOT
KJIITKOBUHHU, TOJI1 K CT€0JI0 Maj0 HAWHMKYUN BMICT CUPOTO NMPOTEIHY Ta HAMBUIIUN

KHUCJIOTHO-AETEPreHTHOro JirHiny. OOropTkuM KayaHa Malld 3HAYHO BUILIUA BMICT
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JETEPreHTHOT KJIITKOBUHU 1 BIJIHOCHO HWKYUU BMICT KHUCIOTHO-IAETEPTEHTHOT
KJIITKOBMHM, HDK IHIII YaCTUHHM KYKYpyI3W. Pe3yiapTaTu MOKa3yrOTh, IO JHUCTKH,
OOropTKM KayaHa Ta cepleBMHA cTebs]a MOTEHLIHHO MaloTh BUILY E€HEPreTHYHY
IIHHICTh, HK 1HIIN YaCTHHH KyKypya3u [238].

Bwmict 3011 y mo6i4Hii npoayKuii KyKypyJa3U € OCHOBHUM (PAKTOPOM SIKOCTI1
JUISl TIOAANIBIIOTO BUPOOHUIITBA OlonanuBa. BiH 3ayie:KuTh BiJ TEXHOJOT1l 30MpaHHs,
OCKUIBKH 11 KUTbKICTh 30UTBIIYETHCS BHACTIOK KOHTAKTy 010Macy POCIIHH 3 IPYHTOM.
3 ornsay Ha 1€, iICHY€E JIBa TUIM 30JIHM: CTPYKTypHaA Ta HECTpykTypHa. CTpyKTypHa
30J1a CKJIQJAEThCS 13 HEOPTraHIYHUX PEUOBHMH Yy POCIHHI, SIK1 3aJUIIAIOTHCS Micis ii
CraoBaHHsI. 30JIbHICTh 3QJIMIIKIB KYKYPYI3U CTaHOBHUTH 3,5 % [209].

HectpykTypoBaHa 307a — Ii¢ HEOpraHIYHUN Marepial, sKa IMOTpPaIuisie a0
Olomacwu i yac 30upanHs, 0COOJMBO TiJ] Yac BaJKyBaHHS Ta TIOKYBaHHS. 3a3BUYal
3arajbHa 30JIbHICTh KYKYPYI3SHHX CTE€O€Nl CUIbCHbKOTOCIMOAAPCHKOI TEXHIKOIO,
cranoButh 810 % [21]. Ilpu cmanroBaHHI arporejieT BHHUKa€e mpodjema depes
HU3bKY TeMIepaTypy IUIaBI€HHS OTpUMAaHOI 307u. BHacminok 1poro BigOyBaeThbCs
3aKyMOPIOBaHH (3aIlJIaBJICHHS, 3aKOKCOBYBAHHS) MOJAOBUX KOJIOCHUKOBHUX PEIIITOK
TPAIUIIHHUX KOTIIB 00’ €EMHOI'O CIaIIOBAHHS B KIIACHYHOMY IMMaJMBHOMY KOTIi [3].

Ha Temmniepatypy miaBieHHs 3014 BIUTMBAE ii XiMIUHUM ckiraa. BBaxkaeTbes, 110
B3aEMOJIiSI PI3HUX €JIEMEHTIB Ma€ BUpilaabHe 3HaYeHHS. [[y>ke HMOBIpHO, 1110 BMICT
Ca, K Ta Si € BupimajipHUM Ui XapaKTEPUCTUK IUIaBieHHs 3omu [202, 243].
Temneparypu raBieHHs 3014 3 Mo614HOT npoaykiii Kykypyn3u KBC 380 BusiBumimcs
Ha 170-270 °C BummMH, HDK CEpeIHE 3HAYCHHS I CLIBCHKOTOCIOMAPCHKOI
O6ioMacu, 1 OMM3BKUMH JI0 THIOBHX 3HAYCHb JIJIs JAepeBHHH. Bucoka temmeparypa
TUTABJICHHS 301U JTIO3BOJISIE BUKOPUCTOBYBATH JJISI CMIATIOBAHHS MOOIYHUX MPOIYKTIB
KyKypy/A3H 3BUYaiHi 1poB’sHi ko [1].

3riiHO TaHuX Ja00PaTOPHUX aHATI31B BCTAHOBJICHO, III0 POCIMHHU KyKypya3u (0e3
3epHAa) MalOTh BUCOKMI BMICT ByTJIeIio — 45,55 % 1 kucHto — 42,22 %, a cipku (0,07 %) i

azoty (0,49 %) micTUThCS HE3HAUYHA KUTBKICTH (pHC. 5.4).
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5.12
42.22
45.55
0.07 \
0.49 6.16

® Bmict 30mu © Byrnens ® Bomenr ® Azor ® Cipka ® Kucenp

Puc. 5.4. BmicT XiMiYHHMX eJleMeHTIB B MOOiUHIi npoxyKuii Kykypyasu (Bcst
pociauHa 0e3 3epua), %

B. O. Aurtonenko Ta iH. [1] BUsIBIEHO, 110 JOCHTIIKYBaHI 3pa3skKu KyKypyA3u
ICTOTHO HE BIAPIZHSAJIUCA 3a BMICTOM BYTJICIIO, BOJHIO Ta KHUCHIO. BMICT Cipku B
3pa3kax CTpuxkHs 1 cteden kykypya3u 0ys 0,23 % ta 0,11 %.

Kauan xkykypya3u Mae HacCTymHHUM XIMIYHUH CcKiIaa: Kpoxmaib — 53,5 %, cupa
kiitkoBuHa — 32,4 %, Oinku — 2,5 %, xupu — 0,5 %, 3oma — 1,5 %, Bosiora — 9,6 %.
Jlo ¥oro ckiagy BXOIATH Taki XiMiuHi ejemeHTH: ¢ocdop 0,04 %, cipka
0,42 %, xamii 0,76 %, Hatpii 0,02 %, marniit 0,06 %, kpemniit 0,087 %, 3amizo
0,027 % 1 xansmii 0,11 % [180]. 3a manumu M. Brkic ta in. [189] ximiunuii ckiaz
a0COJIOTHO CYXOro KavyaHa KyKypya3u HacTymHuid: Byrienb — 48,31 %, BogeHb —
5,74 %, xucenb — 43,13 %, azor — 0,66 % i 30ma — 2,16 %. Temnora 3ropssHHS KadaHa
KyKypya3u ctaHoBuTh 14,7 MJDx/kr npu 14 % Bomorocti. Jlo Ckimagy CTpUXKHIB
KadaHa KyKypyI3u BXoauTh 35,6 % reminemronosu, 45,2 % unemonosu ta 15,0 %
JITHIHY, a JUIg cTeOJia Il MOKa3HWKW CTAHOBIATH: 26,4 % reminemtonosn, 36,4 %
nenrono3u 1a 27,3 % Jnirxiny, mo BKa3ye Ha Te, 10 MoOIYHa MPOIYKIlisl KyKYypyA3U
MOXe OyTH BHKOpPHCTaHa, SIK CHPOBHHA JIJIi CTBOPEHHS mejeT abo Opuketi [194,
261].

JloBeneHo, 10 OKpeMi YaCTUHU POCIUH KYKYPYI3W BIA3HAYAIOTHCS PI3SHUM

BMICTOM XIMIYHHX €JIeMEHTIB (Tabi. 5.2).
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Tabnuys 5.2

XiMIYHMH CKJIAJ OKPEeMHMX YACTHH POCJHMH KYKYPYA3H 3aJI€/KHO BiJ

3aCcTOCYBaHHA MiHepaJbHUX 100puB (cepenne 3a 2022-2024 pp.), %

: . CrpuxHI+
MinepanbH1 Pocinna
10GpuBa [loka3zHukn 00ropTKH Crebno+nuctku (63 3epHa)
KayaHa

BMICT 30JI1 3,40 6,43 4,92

BYTJICIIb 46,34 45,23 45,79

BOJIEHD 6,35 5,70 6,02

be3 nobpus asoT 0,55 0,25 0,40

cipka 0,08 0,05 0,07

KHUCEHb 43,32 41,16 42,24

BMICT 30JI1 3,68 6,58 5,13

BYTJICIIb 46,14 45,06 45,60

BOJIEHD 6,46 5,82 6,14

N50P30K30 a30T 0,66 0,31 0,49

cipka 0,09 0,06 0,07

KHACEHb 43,36 41,20 42,28

BMICT 30JIH 3,75 6,63 5,19

BYTJICIIb 46,03 44 .96 45,50

BOJIEHD 6,52 5,87 6,20

N7oP5oK5o a30T 0,69 0,35 0,52

cipka 0,09 0,27 0,18

KHACEHb 43,22 41,13 42,18

BMICT 30JI1 3,81 6,67 5,24

BYTJICIIH 45,90 44,75 45,33

BOJICHD 6,62 5,96 6,29

NaoP70k7o a30T 0,72 0,39 0,56

cipka 0,10 0,06 0,08

KHUCEHb 43,24 41,12 42.18

Tak, B 0oOroprkax i1 CTPWKHAX KayaHa BHUIMUM € BMICT Byriemto (45,90—
46,34 %), BogHto0 (6,35-6,62 %), azory (0,55-0,72 %), cipku (0,08—0,10 %), KuCHIO
(43,24-43,36 %), nopiBHsAHO 13 cTeOM0M 1 uctkamu (44,75-45,23; 5,70-5,96; 0,25—

0,39; 0,05-0,06; 41,12-41,20 %), BignmoBimHO. Bummmu y nmctocteO0Bid Maci

KyKYypy/3u Oyia TUTbKA 30JbHICTH — 6,43—6,67 %, BIATIOBITHO 1 TOKa3HUK BMICTY 3011

y pOCIMHAX KYKYPY/I3H1 KOJIMBABCS B Mexkax 4,92-5,24 %.
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3acTocyBaHHs MiHEpaJIbHUX JOOPUB CIPUSLIIO 30UTBIICHHIO 30JIbHOCTI TOOIYHOT
NpOoayKUIi KyKypyaA3u (Bciei pociunu 0e3 3epHa) Ha 0,22-0,32 %, BMICTY BOJHIO —
0,12-0,27 %, azory — 0,09-0,16 %, cipku — 0,01 %. Ilpu nbOMy BMICT BYIJICI[O
3smenmyBaBest Ha 0,19-0,46 %, a kucHio — 0,04-0,06 %. He BigMiueHO pi3HUIII 3a
BMICTOM MEBHHUX XIMIUHHMX €JIEMEHTIB 3QJICKHO BiJ 103U MIHEPAIbHUX TOOPUB.

Ha BiamiHy BiJ XIMIYHOTO CKJIaJly 3€pHa HE BIAMIYEHO 3HAYHUX KOJIMBaHb
AKICHUX TOKA3HUKIB POCIHUH KYKYPYA3U Ta OKPEMUX ii YACTHH B POKHU JOCIHIIKEHb
(Jomatku E1-E3). Pesynbratamu npoBeaeHUX Ja00PaTOPHUX JAOCTIIKEHb BUSBICHO
BILJIMB MiHEpaJIbHUX JOOPHUB Ha SKICHUHM CKJIa]] MOOIYHOT MPOAYKIIil KyKypya3u. B Toi
e yac He OyJ0 BCTAHOBJIEHO JOCTOBIPHOTO BIUIMBY MIKPOJOOpPUB Ha SIKICHI

MOKa3HUKHU NMOOIYHOT MPOAYKIT KYKYPYI3H.

5.3. Po3paxyHkoBHH BHXil NaJUBHMX mejeT i3 N0OOIiYHOI mpoaykKmii
KyKypyA3u

[linBumieHHss IIH HAa MPUPOJHHN Ta3 CHOHYKajlo OaraTo MiAMPHEMCTB 1
JIOMOTOCTIOZIapCTB aKTUBHO MEPEXOJIUTH Ha BIJHOBIIOBaHI JiKepena eHeprii. B
Vkpaini € BeduKui TOTeHIllan OioMacu JOCTYMHUN i EHEePreTHYHOTO
BUKOPHUCTAHHS — ONM3bKO 8,3 MIIH. T H.e./piK 11e, HAaIPUKJIaJ, € COJIoMa 3€PHOBUX Ta
pimaky, crtebina KyKypyA3W/COHSIIHWUKAa Ta 1H. 3a JaHUMHU TPOBEACHOI OIIHKU
€HEePreTUYHOr0 TIOTEHINany MOOIYHOT MPOAYKIi KYKypyl3u bioeHepreTHdHOIO
acomiamito Ykpainu, 3pobnenumu y 2018 poii BH3HA4YEHO, [0 EKOHOMIYHUUN
MOTEHIaN CTaHOBUTE 18,6 MJIH. T a00 3,6 MJIH. T H.€., BKJIIOYaro4H ctebiia — 9,7 MiIH.
T (1,9 MiH. T H.€.) Ta cTprkHi — 3,3 MuH. T (0,6 MiIH. T H.C.) [22].

Ha BupoOHunTBO OlomanuBa BIUIMBAIOTh TPUPOJHI PHUBUKH, a caMme
HECIIPUATIIMBI MMOTOIHI YMOBHU JJIsi BUPOIILYBaHHS OI0CHEPTETUYHUX KYIBTYp, fAKI €
CUPOBHUHOIO IS TOTOBOI MPOMYKIIT — MAJIMBHUX OpPUKETIB. [3 BUPOOHUUNX PU3UKIB
HAHOUTBII BILTABOBUM € 3HIDKCHHS POAOYOCTI IPpYHTIB [174].

Kykypym3siHe nucTs MOXKHAa BHKOPHUCTOBYBATH SIK TBEpAe OIOMaTWUBO IS
OpUKEeTyBaHHs, T[I€JIETYBaHHS 1 HaBITh MOPSIMOT0 CHANIIOBAHHS. TEeXHOJOrIi

BUPOOHUIITBA MaJMBHUX OpHUKETIB 1 NeEJEeT 3aCHOBaHI Ha IMPOIECl MpecyBaHHs
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NOAPIOHEHUX POCIMHHUX BIAXOAIB IiJI BUCOKMM THUCKOM INpu HarpiBaHHI. Hapasi B
VkpaiHi Hemae HaLIOHAJIBHOIO CTaHAAPTY Ha OpUKETH 3 MOOIYHHUX MPOAYKTIB
KYKYpY/I3H, ajle BAPOOHUKU OpPUKETIB MOXKYTh pO3pOOJSATH TEXHIYHI YMOBH B Mipy
HeoOxigHocTi. [{ns crannmapTu3zanii OpukeTiB 13 HeaepeBHOiI Oiomacu MikHapoaHa
opranizaris 3i cranaaptusanii (ISO) npuiinsia crangaprt ISO 17225-7 [117].

B Ykpaini Hapa3i HaiO b1 pO3TOBCIOIKEHOIO € TEXHOJIOT1 300py KYKYpYA3H,
o nepeadayae oOMOJIOT KavyaHIB B IMOJ1 Ta MOAPIOHEHHS ¥ PO3KUIAHHS MO TOJIIO
CTPWXKHIB Ta JUCTOCTEO0J0BOI Macu. 30ip MOJApIOHEHUX MOKHUBHHUX 3aJIMILIKIB HE
BUKOHY€ThCS. JIumie nesiki rocmojapcTBa 30UparoTh KyKypya3y B HEOOMOJOUYEHHX
KadaHaX 3 HACTYMHUM CTalliOHApHUM OOMOJIOTOM, IO Ja€ MOXKIHUBICTH 300py
CTpWXKHIB. JIJI1 BHKOPHUCTAHHS TOXHUBHHMX PEIITOK KYKYpYA3HW SK OiomainBa
HeoOxiHO 3a0e3neuntd ix 30ip. lle MOXnIMBO MpH 3acTOCYBaHHI TEXHOJOTIH
30MpaHHs BPOXKaro, IO MepeadayaroTh 3aBaHTAXEHHS MOAPIOHEHOT JIMCTOCTEOI0BOT
Macud B TPAHCIOPTHI 3acoOu. [HImMIT BapiaHT moysirae y pO3BUTKY TEXHOJIOTIH
TIOKYBaHHS CTeOeI JIJIsl BaplaHTy, KOJIM 30MPalOTh TUIBKU 3€pHOBY YaCTHHY BpPOKaro,
a HeCKOIIeH1 cTebra 3anuinaoTs B o [148, 209].

[IpecyBanHs 6iomMacy B TIOKY 3a PaXyHOK YIIUIBHEHHS CHPOBHHHU OLIBII HIK B
4 pasu (Bix 40 xr/mM® mo momax 160 kr/m®) cnpusie minBuIeHHIO €()EKTUBHOCTI
JIOTICTUKA Ta 3MEHIIEHHI0 HEOOXIMHOI IUIONI CXOBHUII. TE€XHOJOrIYyHI CXEMU
30MpaHHs MOOIYHOT MPOAYKINT KYKYpYy/I3U Ha 3€PHO Yy TIOKaX MOXKHA PO3JUIMTH Ha
YOTUPHU OCHOBHI TUIHU: OJHOTPOXiJHA CXEMa, JBOMPOXiJHA CHUCTeMa, TPUIPOXiTHA
cuctema, 0OararompoximHa cucTema. 3aJeXHO B MICHEBUX OCOOIMBOCTEH
KyKYpyJI3uHHS, 3i0paHe 0araTompoxiJHOIO CHUCTEMOIO, OyJe MaTh OpIEHTOBHY
30J1BHICTE BiA 8 1m0 12%, 1m0 B OCHOBHOMY CKJIQAA€ThCS 13 MOMIMIOK IpyHTY. [lpn
OJTHOTIPOX1THOMY 30UpaHH] YPOXKato 30JbHICTh PEIITOK KYKYypyA3u MeHIie 4 %, Tomy
o 0ioMaca He KOHTAKTYy€e 3 IPYHTOM IOKH HE YTBOpUTHCA TIOK [196]. Kpim meTomy
30UpaHHs 3aHINKIB KyKYpPy/I3U B MPSAMOKYTHI TIOKH, ITF0 010Macy MOXKHA MPECyBaTH
3a JJOTIOMOTOFO Mpec-IiIoupaya 3aMicTh MPSIMOKYTHUX TIOKIB [21].

Ha xapakrepuctuku moOI4HOI NPOAYKIII KYKYPYJI3H BEIUKHI BIUIMB MarOTh

yac 30MpaHHs, IPYHTOBO-KJIIIMAaTU4YHI YMOBHM Ta piBeHb ynoOpeHHs. HaitOunbiimii
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BIUIMB Ha TEIJIOTBOPHY 3/IaTHICTh KYKYPY/J3UHHS MAa€ BMICT Y HbOMY BOJIOTH. SIKIIIO
BOJIOTICTh KYKYPYA3SHUX PELITOK O/pa3y micis 30upaHHs cTaHOBUTH 45—60 %, TO
TEIJIOTBOPHA 3JaTHICTh CTaHOBUTH Juie 5—8 MJIx/kr, 3a Bosnorocti 20 % — 12,5
MJI>x/Kr, a SIKIIO PEeITKYA BUCYIIEH] 10 Bojorocti 15-18 % — 15-17 MJx/kr [117].
[IpoBenenruMu  po3paxyHKamMH BCTAaHOBJIEHO, 110 HaWBHILl 3HAYEHHS
ypoKaitHOCT1 TOO1YHOT MPOYKIIIT KYKYpY/I3U 3 nepepaxyHKoMm Ha 14 % BOJOTICTh B
nocuini 1, oTpuMaHo Ha BapiaHTi 13 BUKOPUCTaAHHSAM MiHepadbHuX 100puB NgoP7o0K7g
y MO€THAHH] 13 N03aKopeHeBUM TikuBiIeHHsM [kap biro Pytc (0,5 n/ra) + Ikap ®octo
(0,5 n/ra) + Ixap 3inTo (0,5 n/ra) — 12,90 1/ra (tad:. 5.3).
Tabruysa 5.3
Ypoxkaiinicts, Buxia modivnoi npoaykuii (III) kykypyasu Ta maJuBHHX

neJieT 3aJ1e5KHO Bi/l 3aCTOCYBaHHSI MAKpPO- i MikpogoOpuB (cepeane 3a 2022-2024

pp.), T/ra
Maxkpono Mikpoo6pu Ypoxaitaicts 111 3 Buxig 1T ma P03paxyHKOBHI”4
OpuBa nepepaxyHkoM Ha 14 % | BUpOOHHUIITBA | BUXIJ MAJMBHUX
(A) 5a (B) BOJIOTICTh neseT neseT

1 9,55 8,59 4,93

bes 2 10,13 9,12 5,23

n00puB 3 10,26 9,24 5,30

4 10,46 9,42 5,40

1 11,22 10,10 5,79

2 11,62 10,45 6,00

NsoPsoKsol 3 11,69 10,52 6,04

4 12,04 10,84 6,22

1 11,17 10,06 5,77

2 11,92 10,73 6,16

N7oPsoKso 3 12,06 10,85 6,23

4 12,41 11,17 6,41

1 11,60 10,44 5,99

2 12,37 11,13 6,39

NsoP7oK70 3 12,47 11,22 6,44

4 12,90 11,61 6,66

A 0,71 0,53 0,23

HIPos B 0,07 0,05 0,04

AB 1,05 0,72 0,32

* 1 — be3 3actocyBanns; 2 — HyrpiBanT YHiBepcanbhuii (2 kr/ra); 3 — HyrpiBanT rutoc 3epHoBuit (2
kr/ra) + Atnanre (0,5 n/ra); 4 — Ixap biro Pyrc (0,5 n/ra)+ Ikap @octo (0,5 n/ra)+ Ikap 3inro (0,5 n/ra).
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Buxin mo614HOi nmpoayKiii Ta nener ctaHoBuB npu oMy 11,61 1 6,66 1/ra. Ha
aHaAJIOTTYHUX BapiaHTax 13 3actocyBaHHl N7oPsoKso, 11 mokasznuku cranoBwim 12,41,
11,17 1 6,41 T/ra, a NsoP30Kszo — 12,04, 10,84 1 6,22 T1/ra, BigmoBigHo. BHeceHHs
MiHepasbHUX J00puB NsoP30K3g 103BOMMIO 30UIBIINTH BUXiA NAJIMBHUX IEJET Ha
0,74-0,86 T/ra a6o 13,9-17,5 %, N7oPs0Ksp — 0,84-1,01 T/ra a6o 17,0-18,6 %,
NgoP70K70— 1,06—1,26 1/ra abo 21,5-23,3 %, nMOpiBHAHO 3 KOHTPOJIEM.

[lozakopeneBe mnimkuBieHHs HytpiBant  YHiBepcasbHuii (2 Kr/ra)
30UTBIIYBAJIO BHXIJ MaJMBHUX MeneT Ha 3,6—6,6 %, HyrpiBanT mitoc 3epHoBuii (2
kr/ra) + Atnante (0,5 n/ra)) — 4,2-7,9 %, Ikap biro Pyrc (0,5 n/ra) + Ikap ®octo (0,5
n/ra) + Ikap 3inTo (0,5 n/ra) — 7,3-11,2 %, MOPIBHAHO 3 KOHTPOJIEM.

[Ipu pospaxyHKy BUPOOHMIITBA MMAJIUBHUX TEJET 3 MOOIYHOT MPOMYKITIT
KyKypy/A3d BpaxoBaHO, IO 4YacTHHA MOOIYHOI mpoaykiii kykypyasu (20-25 %)
3QJIMIIIAETHCS HA T0JI1. PO3paxyHKOBUI BUXIJ MAJIMBHUX IEJIET 3 TOOIYHOT MPOIYKIIIT
KyKypya3u B nochiai 1 0yB B Mexax 4,93—6,66 1/ra abo B cepeaubomy 0,57 THa 1 T
no0i14HOT MpoAyKIii KyKypya3u. Ilpu oMy He BpaxOBaHO MOXKJIHMBI BTpPaTH Macu
MOOIYHOT MPOAYKIIIT KYKYPYA3H ITiJ1 yac 30MpaHHs Ta B MpoIieci 30epiranHs.

Ha Buxig nmanuBHUX mMeneT 3 MOOIYHOI MPOIYKIIl KYyKYypyA3W HaWOUIBIINNA
BIUTUB Malu MakpojoOpuBa (MiHepanbHi aoOpuBa) — 83,1 %, a mikpomoOpuBa

BruiBaiu Ha 7,2 % (puc. 5.5.).

46 °1

83.1

= MinepasnbHi 100puBa (A) MikponobpuBa (B) = Bzaemomis AxB  ® [nmi

Puc. 5.5. YacTka BIVIMBY MAKPO- | MIKPOJI0OpPHUB HAa BUXIJ NAJUBHHUX IeJeT

3 moOiYHOI mpoaykKuii Kykypyasu, %
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B nmocnini 2 cnocrepiranucsi CyTTEBI KOJMBAHHS JOCIHIKYBAaHUX MOKa3HUKIB

3aJIEKHO BIJl CTPOKY JECHKalii MOCIBIB, B TOH K€ 4Yac JAOCTOBIPHOI PI3HUII MIXK

npenaparaMd He BiamiueHo. Ha mepmiomy BapiaHTi 3acTOCyBaHHSI JE€CHUKAHTIB (3a

BoJsiorocti 3epHa 40 %) ypoxailHICTh MOOIYHOT IPOAYKI[IT KYKYpPY/A3H 3 IEPEPAXYHKOM

Ha 14 % BosoricTh, BHXIJ MOOIYHOI MPOAYKLII Ta MAJMBHHUX MEJIET CTAHOBWJIM, B

cepeHbOMY IO JecukanTam, 4,97, 4,47 1 2,64 1/ra (Tabmn. 5.4).

Tabnuys 5.4

Ypoxkaiinictb, Buxia modiunoi npoaykuii (III) kykypyasu Ta maJuBHHX

neJieT 3aJ1e:KHO Bijl necukanii nociBiB (cepenne 3a 2022-2024 pp.), 1/ra

3aCT((:)ZI;)/(];I;HHH ¥p O}éaﬁﬂglcm Buxin I1I1 P03paxngOBHﬁ
. JJIA BHUX1/]
flecukairit (A) 2161;3(1)4;(2)1;1;011;33 Hep;galﬁy;I:OM BUPOOHUIITBA MaJIMBHUX

3epHa, % (B) BOJIOTICTh fener neser

5 40 4,23 3,80 224
€3 JecuKalli

(KOHTPOJIB) 30 6,24 9,62 3,31

20 8,92 8,03 4,73

b . 40 4,99 4,49 2,65
eryioH Cyrmep

(3 n/ra) 30 7,28 6,55 3,86

20 9,70 8,73 5,15

b " 40 4,95 4,46 2,63
ayHzaan Makc

(3 wra) 30 7,20 6,48 3,82

20 9,53 8,58 5,06

40 4,97 4,47 2,64

bacra (2 n/ra) 30 7.27 6,54 3.86

20 9,55 8,59 5,07

A 0,53 0.41 0,23

HIPgs, nust B 1,12 0,56 0,25

AB 1,53 1,03 0,52

3a Apyroro 1 TPETHOTrO CTPOKIB BUKOPUCTAHHS JIECUKAHTIB (32 BOJIOTOCT1 3€pHA

30 120 %) mi moka3HuKM ckiamganu 7,25 19,59; 6,52 1 8,63 1/ra; 3,851 5,09 1/ra, mo
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BianosiaHo Ha 0,67 1 1,00; 0,61 1 0,90; 0,38 1 0,53 Bume xoHTposto. To6To mpu
MepIioMy CTPOKOBI OTpUMaHa HaOUIblIa ypoKaHICT, Olomacu (MOOIYHOI
npoaykiii) kykypymsu — 17,37-18,47 1/ra, ane B nepepaxyHky Ha 14 % Bosorictb
BOHa 3MeHImIachk 10 4,23-4,99 t/ra. llpu npyromy crpokosi 3 14,31-14,96 1/ra no
6,24-7,28 T/ra. BignmoBiIHO MaKCUMajbHAa YPOXKAUHICTE MOOIYHOI MPOAYKIIIT
KyKypya3u (3 mepepaxyHkoM Ha 14 % Bojoricts), BUXiA NOOIYHOI MPOIYKLII Ta
MAJIMBHUX TIEJIET OTPUMAHO 3a TPETHOTO CTPOKY 3aCTOCYBaHHS jaecukaHTiB — 8,92-9,70,
8,03-8,73, 4,73-5,15 1/ra.
B nmocnigi 2 Ha BUXiA NaJIMBHUX TENET HAWBHUIIUN BIJIUB MaJld CTPOKH
nposecHHs aecukaiii (90,6 %), a BrunB aecukanTiB (5,3 %) Ta B3aemois GakTopi

(1,8 %) 6ynu Heznaunumu (puc. 5.6).

1.8 2.3 5.3

90.6

® Jlecuxantu (A) Crtpok npoBezieHHs necukaiii (B) = B3aemonis AxB T

Puc. 5.6. YacTka BILIMBY JeCHKAHTIB Ta CTPOKIB iX 3aCTOCYBAaHHSI HA BUXi/l
NaJuBHMX NejeT 3 Noo0iuHol mpoaykuii Kykypyasu, %

Bupo6undi noryxnocti [ICIT Arpodipmu «CBiTaHOK» TO3BOJISIIOTH 30UpaTh Ta

30epiratu MOOIYHY MPOIYKIIIIO 36pHOBUX KYyJbTyp (IMIIEHUIIl, STYMEHIO) B TIOKaX, 3

SKUX MOTIM BiIOYyBA€THCSI BUPOOHUIITBO MAMBHUX TeneT (puc. 5.7).
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Puc. 5.7. 30epiranns cosommu 3epHoBux KyJbTyp B IICII Arpodipma

«CBiTaHOK» V11 BUTOTOBJICHHS NAJUBHUX MeJeT

B nammx pocmigxeHHsAX Oyau OTpUMaH1 eKCIEPUMEHTANbHI 3pa3Ky MaJTuBHUX

neJieT 3 MoOIYHOT MPOAYKIIT KyKypya3u Ha nipec-rpanymstopi I'T 500 ] (puc. 5.8).
T3 IY §Y p 1,//[,’/ ////////-//,,.A 777 /

o

LRRRRE

Puc. 5.8. BUroToBJ/IeHHsI NAJMBHUX IeJIeT 3 MO0iYHOI NPOAYKIIl KYKYpPYA3H:
a — 3aBaHTAaXKeHHHl B MNpuHiiMajbHe BigaileHHs mnpec-rpanyastopa IIII

KYKYPY/A3H; 0 — NAJMBHI NeJIeTH 3 KYKYPY/A3H
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3a ngaHuMHM J1a0OpAaTOPHUX aHaJi3iB, MPOBEACHUX B IEHTPI HE3AJIEKHOI
ceptudikamii «E€ppocent» (M. KuiB) BCTAHOBIIEHO HACTYIMHI AKICHI MOKa3HUKHU Ta
b13UKO-MEXaH1uH1 XapaKTEPUCTUKHU TMEJIET, OTPUMAHUX 3 BCIET POCIMHU KYKYPYI3U
(xpim 3epHa): mineHicTs — 1,09 kr/nm3, 3aransha Bonoricts — 9,46 %, 301bHICTL HA
cyxuit ctan — 0,32 %, Bumia temioTa 3ropanus — 14,8 M/[x/kr, MmexaHi4Ha MIIHICTb
rpanynu — 98,1 %, zanunenicts — 1,9 %, Bmict cipku — 0,003 %, Bmict xsnopy — 0,004
%, BMicT azoty — 0,03 % (Jdomatox X 1). [NanuBHI Ta SIKICHI XapaKTEPUCTHKH
NaJUBHUX TMEJET OTPUMAHUX 3 CTPWIKHIB KadaHa KYKypyJ3W Malid HacTyMHI
MOKa3HUKHU: WinbHicTh — 1,02 xr/mm3, 3aranbHa Bosoricts — 6,15 %, 30JbHICTH Ha
cyxuit ctan — 0,29 %, Bumia ternota 3ropanus — 16,2 M/[x/kr, MmexaHi4Ha MIIHICTb
rpanyiau — 98,45 %, zammienicts — 1,16 %, BMmicT cipku — 0,001 %, BMIiCT XJI0py —
0,004 %, Bwmict azory — 0,03 % (Jdomarox X 2). TobGTo, 3a mNaTUBHUMU
XapaKTePUCTUKAMU TIAJIMBHI TMEJETH 3 KYKYpyA3U BIIMOBIZAIOTH HOPMATUBHUM
3HAYEHHSAM 1 JIOMYCKAIOThCS /10 BUKOPUCTAHHA SIK TBepjAe manuBo. Jlemo kparmr
¢bi3uKO-MeXaHiuH1 1 eHEPTeTUYHI MOKa3HUKK MAIOTh CTPYIKHI KadaHa, TMOPIBHSHO 3

POCIMHOIO KYKYPY/I3H.

BucHoBku 10 po3aiay 5

1. BcranoBieHo, 1o sKICHI TMOKa3HUKHU 3€pHA KYKYPY/I3W 3aeKaId Bijl
MOTOJHUX YMOB poKy. Tak, y 2024 p. BiAMIu€HO 3MEHIIICHHS BMICTY KPOXMAJIO, MPHU
[IOMY CITOCTEpirajgocs 301IbIIEHHSI BMICTY CUPOT0 MPOTEIHY Ta KUY, MOPIBHIHO 3
nonepeaHiMu pokamu gociimkers (2022 1 2023). Ha Bigminy BiJ XIMIYHOTO CKJIany
3epHa, SKICHI MOKA3HUKHU MOOIYHOT MPOAYKIlIl POCIMH KYKYPYI3HU HE 3aliekKalu BiJ
KIIIMaTUYHUX YMOB POKY.

2. 3acTocyBaHHS MiIHEpPAIbHUX JOOPHUB Ta TO3aKOPECHEBE ITiIKUBIICHHS
MIKpOA0OpUBaMU BILTUBAIOTH HA XIMIYHUH CKJIa/1 3€pHA, IPH IbOMY BMICT KPOXMAITIO
Ta )xupy 3HmwKkyeThes Ha 0,19-1,28 % Ta 0,08—0,46 %, a BmicT 611Ky 3pocTae Ha 0,19—
0,59 %, mOpiBHSHO 3 KOHTPOJILHUM BapiaHTOM. BigmiueHa cepenHss 0OEpHEHO

MpOMOpIiiiHA 3aJIeKHICTh MDK BMICTOM KpPOXMAaJK 1 CHPOTrO MPOTEiHYy B 3€pHi
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(r=- 0,68), Bucoka oOepHEHa 3aJCKHICTh MK BMICTOM CHUPOTO HPOTEIHY 1 KUY
(r=-0,73) Ta BECOKa IO3UTHBHA MIXK BMICTOM KPOXMaJIto i cuporo npoteiny (r=0,78).

3. Pocnunu kykypy/a3u (0e3 3epHa) MatOTh BUCOKHUI BMICT ByTJielto — 45,55 %
1 kucHio — 42,22 % ta HezHaunuit Bificotok cipku (0,07 %) 1azoty (0,49 %). B o6roprkax
1 CTPMXKHAX KauyaHa KyKypyA3u BUIIUM € BMICT Byrienwo (45,90-46,34 %), BoaHto
(6,35-6,62 %), azoty (0,55-0,72 %), cipku (0,08—0,10 %), xucHio (43,24-43,36 %),
NOPIBHSHO 13 cTeOsioM 1 nuctkamu (44,75-45,23; 5,70-5,96; 0,25-0,39; 0,05-0,06;
41,12-41,20 %), BignoBigHO. Y JHUCTOCTEOJIOBIA Macl KyKypy/J3H BUCOKI 3HAUEHHS
BMICTYy 3011 6,43—6,67 %.

4, 3acTocyBaHHSI MIHEpPAJIbHUX JOOPUB CIPHUSIIO 30UIBIICHHIO 30JBHOCTI
noO1yHOT MPOAYKINT KyKypyn3u (Bciel pociaunu 0e3 3epHa) Ha 0,22-0,32 %, BMicTY
Boauio — 0,12-0,27 %, azory — 0,09-0,16 %, cipku — 0,01 %. IIpu oMy BMicCT
Byriento 3menmryBascs Ha 0,19-0,46 %, a xucHio — 0,04-0,06 %. He BimmiueHO
PI3HUII 32 BMICTOM TIE€BHHMX XIMIUHHMX €JIEMEHTIB 3aJIe)KHO BiJ 03U MIHEPAJIbHHUX
00pUB.

S. Po3paxyHkamMu BCTaHOBJIEHO, IIO 3aCTOCYBAaHHSI MiHEpAJIbHUX J0OPUB
J103BOJIsI€ 30UTBIIUTH BUX1T MaMBHUX TieneT Ha 13,9-23,3 %, a mikpogobpus Ha 3,6—
11,2 %, mnopiBHSHO 3 BapiaHTamMu 0e3 iX BUKopucTaHHS. HaiiBuii 3HaYeHHS
ypOKaHOCT1 MOOIYHOT MPOAYKIIIT KYKYPY/I3HU 3 epepaxyHkoM Ha 14 % BoJIOTICTh Ta
PO3paxyHKOBUM BUXiJ MaJIMBHUX TEJET B JOCHiAl | OTpUMaHO NMpU BUKOPUCTAHHI
MminepanbHuX 100puB NgoP70K70 y moenHanHi 13 MO3aKOPEHEBUM MIHKUBICHHSAM [Kap
biro Pytc (0,5 n/ra) + Ixkap ®octo (0,5 n/ra) + Ikap 3inTo (0,5 n/ra) — 12,90 1 6,66 1/ra.

6. BinMiueHO CyTTEBI KOMHMBAHHS YpPOXKAWMHOCTI TOOIYHOT MPOMYKIIiT
KYKYpY/JI3W Ta BUXOJIY MAJIMBHUX TEJET 3aJI€KHO BiJl CTPOKY MPOBEICHHS JIeCHUKAIlil
nmociBiB. B Toii ke 4ac J0CTOBIpHOT PI3HUII MK JOCHIKyBAaHUMH TperapaTaMu He
BiIMiueHO. MakcumaiabHa YPOXKAMHICT, MOOIYHOT TPOAYKIN KyKypym3u (3
nepepaxyHkoM Ha 14 % BoJIOTICTB), BUXIiJ MOOIYHOT MPOAYKIIT Ta MAJIMBHUX TEIIET

OTPUMAHO 3a TPETHOT'O CTPOKY 3aCTOCYBaHHS JIGCHKAHTIB (32 BoyIorocTi 3epHa 20 %) —

8,92-9,70, 8,03-8,73, 4,73-5,15 1/ra.
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7. Ha Buxix naJiuBHUX MeJeT 3 MOOIYHOT NPOAYKIIT KyKYypyA3U HAUO LTI
BIUIMB MaloTh MakpojoOpuBa (MiHepanbHl goOpuBa) — 83,1 %, a mikpomgoOpuBa
BIUTMBAIOTh Ha 7,2 %. B mocmiail 2 Ha BUXI1J MAJIUBHUX IICJICT HANBUIIIUM BIUTUB MaJIU
CTpoku mpoBeneHHs aecukainii (90,6 %), BIUIMB JecuKaHTIB cTaHOBUB 5,3 %, a
B3aemozis pakropis (1,8 %) Oynu HE3HAUHUMU.

8. 3a pgaHuMu Ja0OpAaTOPHUX AaHaANI3IB EKCIEPUMEHTaJbHUX 3pa3KiB,
NPOBEJICHUX B LIEHTP1 HE3aJIeXKHO1 cepTudikalii «EBpocent» (M. KuiB) BUsiBI€HO, 110
NaJMBHI XapaKTePUCTUKU NATUBHUX MEJIET 3 KyKYpPYA3H BIANOBIIaI0Th HOPMATUBHUM
3HAUEHHSAM 1 JOMYCKAalOThCA O BUKOPHCTaHHS SIK TBepAoro manusa. [lemo kpamri
(p13UKO-MEXaHIYH1 1 EHepreTUYH1 MOKa3HUKU MaloTh CTPUXKHI KadaHa, MOPIBHAHO 3

POCIIMHOIO KYKYpPYA3H.

OCHOBHI OJIOKEHHS JUCepTAallii BUKJIaJeH] B HAyKOBHUX mpansx [64, 67, 68, 70].
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PO3JILI 6

EKOHOMIYHA TA EHEPTETUYHA E®EKTUBHICTD
BUPOIIIYBAHHSA KYKYPY /31 SK 3EPHOBOI I EHEPTETHYHOI
KYJIbTYPHU

6.1. ExonoMiuHa edeKTUBHICTH

JUIss  TiOBUINEHHS KOHKYPEHTOCIIPOMOIKHOCTI  BHPOIIYBaHHS  KYKYpYA3HU
HEOOX1JIH1 ONTHUMI3alisl TEXHOJOTIYHUX MPOLECIB, pal[lOHATIbHE BUKOPUCTAHHS
HAsBHUX PECypCiB 1 BJOCKOHAJICHHS METOJIB BEJICHHS CLILCHKOTO TOCIOJApCTBA.
OnHuM 13 YMHHUKIB, 37aTHUX TMIABUIIUTA EKOHOMIYHY TIPOJYKTUBHICTH Ili€l
KyJIbTYpH, € BHUKOPHCTaHHS IOOIYHOI MPOIYKIIi IS BUPOOHHUIITBA TBEPJIOTO
Oiomanuea [158].

Exonomiunuii  edekr Bl  BUKOPUCTAHHS  PE3YNbTATIB  JIOCHIJKEHHSA
BUTOTOBJICHHS TaJIMBHUX OpuKeTiB abo mener Moxe OyTH JOCATHYTHH MpU
BUKOPUCTAHHI PO3POOJICHOT THYYKOi TEXHOJIOTIi Ta OOIPYHTOBAHOI TEXHOJOTIYHOI
JiHIT ~ BUTOTOBJIEHHS  SKICHUX  MaJUBHUX  OpUKeTIB abo  meiler  Ha
CUTBCBHKOTOCTIOAAPCHKHX MIANPUEMCTBaX. ['0JIOBHUM 4YHHOM e(PeKT MOKHA OTpUMATH
32 paxyHOK 30UThIICHHS MPUOYTKY BiJ MIABUIEHHS SKOCT1 MPOIYKIIi, CKOPOUCHHS
BUTPAT IIalli 1 3HIKEHHS co0iBapTOCTi BHpoOHMIITBA [114].

B ymoBax pyHKOBHX BIJHOCHH €KOHOMIYHA OI[iIHKAa Ha0yBa€ BEJTUKOTO 3HAUCHHS,
OCKUTBKM I[IHM Ha J00puBa, 3acO0M 3aXUCTy POCIHH, MAJIMBO Ta OIUIATY Mparli
pOCTYyTh, MO 30UIBIIIyE BUTPATH HA BHUPOIIYBaHHS KYyKypyA3u. EkoHOMiuHa
€(eKTHBHICTh TEXHOJIOT1l BHUPOINYBAaHHS KYJIbTYp BH3HAYAETHCSH MOPIBHIHHIM
MaTepiaJbHO-TEXHIYHUX PECYPCIB 3 JOCATHYTUM edekToM [272].

ExoHomiuHa epeKTHBHICTH 3ar0TiBJII MMOOIYHOT MPOAYKINiT KYKYpYA3H Ha 3epHO
3QJICKHATH Bl KaMTAIPHUX BUTpPAT Ha TEXHOJIOTIYHE OOJIAJHAHHS Ta OIEpAIliiHUX
BHTpAT, SIKi 00YMOBIICHI MUTOMOIO MAacOI0 3i0paHoi 6ioMacH 3 OAWMHUIII TUIOITI TIOJIS,
MPOAYKTUBHICTIO MAIIMH Ta BIJICTAHHIO TPAHCHIOPTYBAHHS 310paHOi O10Macu BiJ| MOJIS

70 LEHTpaJIbHOTO ckiaAy. 3 mpakthuuHoro nocBiny ¢epmepis CIIA 3 rekrapa
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30uparoTh Bix 2,5 10 5 T cyXoi peuOBMHHU MOOIYHOT NPOAYKIIi KYKYpPY/JI3H HA 3€pHO
[21].

Pesynbrat gocnimkens M. B. Crenanenka [47, 150] noBenu, 1o HalKpamum
BaplaHTOM BUPOLIYBaHHS KyKypyI3H 3a nponayktuHicTio (11,61 1/ra 3epHa) Oyno
BHECEHHs a30THHUX A00puB (Ns mepea ciBOOK) y MOeAHAHHI 13 MIKpPOAOOPUBOM
Bykcan P Max. BapricTh BajnoBoi HpOAyKIli Ha AaHOMY BapiaHTI CTaHOBMJIO
65,016 tuc. rpu/ra, BUTpaTH Ha BUpOILYBaHHS 27,738 ThC. rpH/Ta, YMOBHO YUCTHH
npubytok 37,278 Tuc. rpH/ra, a piBeHb peHTabenbHOCTI 134,4 %, TOAl fAK Ha
KOHTPOJLHOMY BapiaHTi (06€3 100pHB) 111 MOKa3HUKHU cTaHOBUIHU — 53,760 THC. TpH/Ta,
26,051 tuc. rpu/ra, 27,709 tuc. rpu/ra ta 106,4 %, BinmoBigHoO.

3acTocyBaHHsST B TEXHOJOTIi BHPOIIYBaHHS KyKypyJI3W Ha JIEPHOBO-
Mi130JTUCTOMY TPYHTI 3€JI€HOTO ToOpHBa 3a TOEAHAHHS 3 MiHEpAIbHUMHU TOOpUBAMU
y 1031 NooPsoKgo 3a0e3neuye piBers pentadenbHocTi 80 % 1 yMOBHO YUCTUH MPUOYTOK
2842 rpu/ra. ExoHOMIYHO peHTa0eIbHUM € CIoci0 ymoOpeHHs 3a BUKOPHUCTAHHS
MIKpOOHUX TpernapaTiB (OKyIHICTh 3aTpaT Ha 1 rpH. — 10—-16 rpH.) 2842 rpu/ra [108].

HammMu  JociiipkeHHSIMH  BCTAQHOBJIEHO, IO Y CTPYKTypl BHTpaT IpH
BHUPOIIYBaHHI KYKYpYA3M Ha 3€pHO HAWOUIBIIY YacTKy CKJIaJal0Th MiHEpaJbHi
nobpusa (35,3 %), yactka omara mpami cranoBuna (16,1 %), mansae (15,4 %) 1

3acobu 3axucty pocnut (14,3 %) (puc. 6.1).

16.1 154

e A&S

® [TambHe = HacinHeBuit Matepian 3acobu 3aXUCTY pPOCIUH

MinepainbHi moOpuBa  ® MikpomoOpuBa ® Orurarta mparti

Puc. 6.1. CTpyKkTypa eKOHOMIYHUX BUTPAT NPU BUPOIIYBAHHI KYKYPY/I34 Ha

3epHO
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[IpoBenennMu po3paxyHKaMu JOBEIEHO, L0 y Aochial 1, Ha BapiaHTi 0e3

BHECEHHS Makpo- 1 MIKpOAOOpPHUB, OTPUMAHO MIHIMAJIbHI 3HAYEHHS YPO’KaWHOCTI

3epHa — 7,39 1/ra, BapTocti npoaykuii — 66540,0 rpa/ra, yMOBHO YUCTOTO MPUOYTKY
— 33088, 7 rpu/ra ta penradenbHocTi — 98,9 % (Tabmn. 6.1).

Tabnuys 6.1

ExonomiuHa edeKTHBHICTH BHUPOUIYBAHHS KYKYPY/I3M Ha 3€PHO 3aJI1e:KHO

Bi/I 3acTOCYBaHHSI MaKPO-i MikpoaoOopuB (cepeane 3a 2022-2024 pp.)
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Q g ) ol o < & an S 3]
S . [ o ~ m > O
& & o .8 o © &
< = = B = S = =
= = 2 & 5 S =
2 | 3 ) -

> &4

. 1 7,39 | 66540,0 | 33451,3 33088,7 98,9
0 5 2 7,70 | 693136 | 33882,9 35430,7 104,6
= § 3 7,74 | 69646,0 | 34276,6 35369,4 103,2
4 7,87 | 70858,3 | 34662,7 36195,6 104,4
5 1 8,24 | 741626 | 36975,9 37186,7 100,6
X 2 8,54 | 76896,9 | 37407,5 | 394894 105,6
= 3 8,59 | 77334,8 | 378012 39533,6 104,6
< 4 8,80 | 79240,0 | 38211,3 41028,7 107,4
S 1 8,57 | 770955 | 38518,9 38576,6 100,1
X 2 8,84 | 795158 | 38950,5 40565,3 104,1
= 3 8,88 | 799137 | 393442 40569,5 103,1
z 4 9,08 | 81684,1 | 39730,3 41953,8 105,6
o 1 8,82 | 793832 | 39859,6 39523,6 99,2
X 2 9,09 | 818194 | 40291,2 41528,2 103,1
= 3 9,16 | 823974 | 40684,9 41712,5 102,5
Z 4 9,41 | 846858 | 41093,1 43592,7 106,1

*Tpumirka. 1 — bes 3acrocyBanns; 2 — HyrpiBant VHiBepcanbhuii (2 kr/ra); 3 — HyrpisauT rumoc
3epnoBuii (2 kr/ra) + Atnante (0,5 n/ra); 4 — Ikap biro Pyre (0,5 n/ra)+ Ixkap @octo (0,5 n/ra)+ Ikap 3inTo
(0,5 n/ra).

BukopucrtanHs y TE€XHOJOr1i BUPOUIYBaHHS KYKypYyJ3W MIHEpaJbHUX J100PUB

3a0e3IeuyBajo 3poCTaHHs ypoxkaitHocTi 3epHa Ha 0,84—1,54 T/ra, BapTOCT1 MPOAYKIIi
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Ha 7583,2-13827,5 rpu/ra, ymoBHO uuctoro npuOytky Ha 4058,6-7397,1 rpu/ra,
MOPIBHSHO 3 KOHTpOJEM. AJjie Npu LbOMY 30UIBbIICHHS pPIBHS PEHTA0EIbHOCTI
3adikcoBaHo juiie npu BukopucTtaHHi NsoP3oKs B mexax 1,0-3,0 %, a mpm
3actocyBaHH1 N7oPs50Ksg 1 NgoP70K70 mpupicT boro nokaszuvka 0yB Jjuilie Ha MepUIOMY
1 4YeTBEpPTOMY BaplaHTy II03aKOPEHEBOTO MIJKUBIEHHS MikpogoOpuBamu. lle
MOSICHIOETBCS 3HAYHUM 30UIBIICHHSM BUTpAT NpPU BUKOPHUCTAHHI MIHEPATbHHUX
nobpus, Ha 3524,6-3548,2; 5042,3-5067,6; 6382,5-6408,3 rpH/ra, BIAMOBIAHO Ha
IpyroMy, TPeTbOMY 1 YEeTBEPTOMY BapiaHTax 3 MakpogoOpuBamu. Hami mani
criBmaaarTh 3 pesyiabratramu, orpuManumu C. Kanencebkoro 1 C. Bonomyk,
M. b. I'pabGoBchkum Ta 1H. [13, 47, 231] B sIKUX BIAMIYEHO, IO BUIIA BPOXKANHICTH
KYKypYJ3U 3a BHECEHHS MIHEpaJbHUX N0OpuB 3a0e3mnedye MiABUILIEHHS BapTOCTI
NPOAYKIIii, ajleé OJHOYACHO 3pPOCTAIOTh BUTPATH 1 3HWKYETHCS YMOBHO YHCTHH
npuOyTOK Ta pIBEHb PEHTA0EIBHOCTI.

[IpoBeneHHsT MO3aKOPEHEBOI'O MMIKUBICHHS MIKPOJAOOPUBAMU TO3UTHUBHO
BIUTMBAJIO HAa €KOHOMIUHI TMOKAa3HUKW BUPOIIYBaHHS KyKypyI3HW Ha 3epHo. Tak, Ha
npyromy BapianTi (HytpiBanT YHiBepcaysibHuii (2 Kr/ra)) mpupicT YMOBHO YHUCTOTO
npuOyTKy 1 peHTabenbHoCTi cranoBuB 1988,7-2342,0 rpu/ra i 3,9-5,7 %, TpeThoMy
(Hyrpisanut miroc 3epuoBuii (2 kr/ra) + Atmante (0,5 n/ra)) — 1992,0-2280,7 rpu/ra i
3,0-4,3 %, uetBepromy (Ikap biro Pyrc (0,5 n/ra) + Ixkap ®ocro (0,5 n/ra) + Ikap 3iHTO
(0,5 n/ra)) — 3106,9-4069,1 rpu/ra i 5,4-6,9 %, MOPIBHAHO 3 KOHTPOJBHUMHU
TUITHKAMU.

MaxkcumanbHi TOKa3HUKA YMOBHO YHCTOTO TPUOYTKY 1 pIBHS PEHTa0eIbHOCTI
BUPOIIYBaHHS KyKYPY/3H Ha 3€pHO B JOCHiAl | OTprMaHO Ha BapiaHTI 3 BHECCHHSIM
MiHepabHIX 100puB NooP70K70 10 ciBOM KyKypyA3u 1 HACTYITHOMY TO3aKOPEHEBOMY
mipKUBICHH] MikpogoOopuBamu Ikap biro Pyrc + Ikap @octo + Ikap 3into — 43592,7
rpa/rai 106,1 %.

[IpoayKkTUBHICT BUPOOHHUIITBA TEJNET 3 CHUPOBHHU arpapHOro MOXOKECHHS
3QJISKUTHh HacaMIepe BiJl 3arajibHOi KOHIIEMNI[li BAPOOHUIITBA, 30KpEMa IIaHYBaHHS
BUITYCKY T'OTOBOI MPOAYKIIii. Y CBOIO 4epry, MjaH BUIYCKY 3aJI€KUTh BiJl MOMUTY Ha

MPOAYKI[II0, & TAKOK HASIBHOCTI Ta JJOCTYIMHOCTI CUPOBUHHU ISl BAPOOHUIITBA TEJIET.
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Axmo Hemae OOMEXKEHb CTOCOBHO IMOMUTY HAa NPOAYKLIIO, OOMEXYIOUHUMH
YUHHUKaMH Yy BUOOP1 IPOTYKTUBHOCTI BAPOOHUIITBA MOXKYTh OYTH TaKi, 10 OB’ s13aH1
3 HasBHICTIO Ta JOCTYIHICTIO BIAMOBIJHOI CUPOBHMHH B PETiOHI, KOHKYPEHIIIEIO 3a
CUPOBHHY IHIIMX BUPOOHUUTB, @ TAKOXK CyMa KamiTaJbHUX BUTPAT HA BUPOOHUIITBO
nesneT. OCHOBHOIO YMOBOIO 11010 BUOOPY MIPOJYKTUBHOCTI € OTPUMAHHS HalKpalux
MOKa3HHUKIB €eKOHOMIYHOT e()eKTUBHOCTI Takoro npoekry [20].

B cTpykTypi eKOHOMIYHUX BUTPAT JIJIsi BAPOOHUIITBA MAJIMBHUX MEJIET 3 MOOIYHO1
MPOAYKIUII KyKypyJa3u HalOUIbIly 4YacTKy 3aiiMae enekTpuuHa eHeprii — 42,6 %,
nansHe — 20,1 %, amopTtu3zaiis TexHiku — 21,3 %, To6TO OLIBIIICTG BUTPAT NPUMIATAAE
Ha TEXHOJOTIUH1 omeparlii: 30upaHHs KOMOailHOM, TIOKYBaHHsSI PEHITOK Tpec-
migoupavem, 30upaHHs 1 TOCTaBKa TIOKIB Ha CKJIaJ, poOOTa mpec-rpanyasaropa i T.1.

(puc. 6.2).

12.5

20.1

= Enexrpoenepris = [lanmpne  ® Ormurara mpaiii AmopTu3aris TexHiku ~ ® [Hie

Puc. 6.2. CTpyKkTypa €KOHOMIYHMX BMTPAT NPU BHPOOHUUITBI MATMBHHUX
neJieT 3 MOOIYHOI MPOAYKUil KYKYpPYy/I3H

Butparn Ha BUpOOHUIITBO MEJIeT KOJMBAIKUCS B Mexkax 29576,5-9319,3 rpu/ra i
3MIHIOBAJIMCS 3aJI€KHO B1JT IX BUXOTY: TIPH 30UTBIIICHH] BUXO Y MTPOIYKIIii BOHU TAKOXK
3poctanu (tabm. 6.2). HalimeHIni moka3HWKH BapTOCTI MPOIYKIlil, yMOBHO YHCTOTO
npuOyTKY 1 peHTa0eIbHOCTI OTPUMAHO Ha BapiaHTi 0e3 Makpo- i MIKpoIoOpuB —
29576,5 rpu/ra, 21033,0 rpu/ra i 246,2 %, BimmoBigHO. MakcuMamnbHI X 3HAYCHHS

Oynu Tipu 3acToCyBaHHI HOpMHU MiHepanbHUX H0OpuB NgooP70K7g 1 mo3akopeneBomy
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nipkuBiIeH1 MikpogoOpuBamu Ikap biro Pyrc + Ikap ®@octo + Ikap 3into — 39966,7
rpu/ra 30647,4 rpu/ra i 328,9 %.

Tabnuys 6.2

ExonomiuHa omiHKa BUPOOHULTBA MAJUBHHUX IeJIeT 3 MOOIYHOI MPOXyKIIiL

KYKYPYA3H 32J1€2KHO Bi/l 32CTOCYyBaHHSI MAKPO- | MiKpoxoOpuB (cepeane 3a 2022—

2024 pp.)
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o 1 4,93 29576,5 8543,5 21033,0 246,2
9 = 2 5,23 31387,9 8774,9 22613,0 257,71
kA L?é 3 5,30 31792,2 8789,1 23003,1 261,7
4 5,40 32417,2 8830,8 23586,4 267,1
= 1 5,79 34748,6 8892,2 25856,4 290,8
zg 2 6,00 35986,5 9118,4 26868,1 2947
= 3 6,04 36221,4 9136,4 27085,0 296,5
< 4 6,22 37300,5 9180,2 28120,3 306,3
3 1 5,77 34615,0 8965,2 25649,8 286,1
%% 2 6,16 36942,2 9195,0 27747,2 301,8
Q'C:, 3 6,23 37354,1 9212,5 28141,6 305,5
Z 4 6,41 38450,1 9252,0 29198,1 315,6
o 1 5,99 35939,6 9031,0 26908,6 298,0
ié 2 6,39 38320,0 9260,2 29059,8 313,8
= 3 6.44 386316 | 9277,2 | 293544 316,4
= 4 6,66 39966, 7 9319,3 30647,4 328,9

*[Ipumitka. 1 — be3 3acrocyBanns; 2 — HyrpiBant YHiBepcansHuii (2 kr/ra); 3 — HyrpiBaHT mmoc
3epnoBuii (2 kr/ra) + Atnante (0,5 1/ra); 4 — Ikap biro Pyre (0,5 n/ra)+ Ixkap @octo (0,5 n/ra)+ [kap 3inTo
(0,5 n/ra).

[Ipn BuKOpUCTaHHI MiHEpPaJTbHUX JTOOPWUB BiIMIUEHO 30UIBIICHHS YMOBHO
YUCTOTr0 MPUOYTKY 1 piBHS peHTadbempHOCTI Ha 4823,4—7061,0 rpa/ra i 34,7-61,8 %, a
Mmikpogoopus wa 1011,7-3738,8 rpu/ra i 5,7-30,9 %, mOpiBHSIHO 3 KOHTPOIHLHUMU

Bapiantamu. lle moB’si3aHO, B mepiily 4epry, i3 3pOCTaHHAM YPOXKaWHOCTI MOOIYHOT
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MPOAYKINT KyKYpYy/J31 1 BIAMOBIIHO 30UIBIIEHHAM BUXOAY MaJUBHUX MEJNET HA IUX
BaplaHTax.

BukopucTtaHHd JE€CHMKaHTIB NpH BUPOILIYBaHHI KyKYypyA3u € e(QEeKTHBHUM
TEXHOJIOT1YHUM METOJIOM 3HUKEHHsI BMICTY BOJIOTH B 3€pHI Mepell 30upaHHsIM, aje
BAXJIMBO, 100 LEH TEXHOJOrIYHUH 3axii OyB €KOHOMIUHO BUTiZHMMH. Hamumun
JOCJIJDKEHHSIMU OyJIO BCTAHOBJICHO, IO Ha BapiaHTax O3 MPOBEICHHS JeCHUKaIlil
YMOBHO YMCTHUM MPpUOYTOK 1 peHTabenbHicTh Oynu B Mexkax Big 29099,9 no 40065,8
rpu/ra iBig 77,4 no 105,0 % (Ta6:xa. 6.3).

Tabruys 6.3

ExonomiuHa edeKTHBHICTH BHPOUILYBAHHS KYKYPY/A3M HAa 3€PHO 3aJIe5KHO

Bi Aecukamnii nociBiB (cepeane 3a 2022-2024 pp.)
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22 40 741 | 667122 | 376123 | 29099,9 | 77.4
B8] 30 810 | 728760 | 379210 | 349550 | 922
22 20 869 | 782400 | 381742 | 400658 | 1050
s 40 731 | 657900 | 384727 | 273173 | 710
o amn
= §“i§ 30 816 | 734100 | 387666 | 346434 | 894
>~
2l 20 874 | 786600 | 389976 | 396624 | 101,7
o 40 731 | 657600 | 387146 | 270454 | 69,9
= 2 E 30 815 | 733800 | 389245 | 344555 | 885
£ = 20 875 | 787200 | 391856 | 395344 | 100,9
S 40 7.29 65640,0 39202,0 26438,0 67,4
S E 30 816 | 734400 | 394333 | 340067 | 86,2
3 20 880 | 791700 | 39677,8 | 394922 | 99,5
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BuxoprcTtaHHS JECHKaHTIB HE CHPHUIO 3pPOCTaHHIO YpOXAWHOCTI 3epHa
KYKYpYy/I3H, ajie 3aTpaTH Ha iX KYyMiBIIO Ta BHECEHHS MiABUIIYBAIA BHUTpPATH Ha
BUPOILYBaHHA KyibTypu Ha 823,4-1589,7 rpu/ra. lle BiqnoBIgHO BIJIMBAjJO Ha
3MEHILIEHHS YMOBHO YUCTOrO MpuOyTKY 1 peHTadbenbHocTi Ha 403,4-2661,9 rpu/ra 1
2,8-9,9 %, nopiBHSIHO 3 KOHTpoJeM. HallO1bIe 3HKEHHS] eKOHOMIYHUX IMOKa3HUKIB
Oyn0 3a(iKcOBaHO Ha BapiaHTI BUKOpUCTaHHs npenapary bacra (2 n/ra).

Binbim cyTTeBO Ha e(DEKTUBHICTh BUPOIIYBAHHS KYKYPYA3U HAa 3¢PHO BILUIMBAIIA
CTPOKH 3aCTOCYBAaHHS JI€CHKaHTiB. Tak, 3a mepmoro cTpoky (Ipu BOJOTOCTI 3epHA
40 %) nMoKa3HUKH YMOBHO YHMCTOrO MpUOYTKY 1 peHTabeIbHOCTI OyJin HaHMEHITUMU
26438,0-29099,9 rpu/ra 1 67,4-77,4 %. 3a apyroro cTpoky (mpu BOJOTOCTI 3e€pHa
30 %) Bonu 3poctanu 10 34006,7-34955,0 rpa/ra 1 86,2-92,2 % Ta HaiiBUIII 3HAYCHHS
OTpHUMaHi 3a TPEThOr0 CTPOKY (Ipu BoJiorocti 3epHa 20 %) — 39492,2-40065,8 rpu/ra
1 99,5-105,0 %. IIpoBeneHHs AecuKallii € BaXJIMBUM TEXHOJOTTYHUM 3aXOJ0M IPHU
BUPOIIYBaHHI KYKYPYI3H, OCOOJMBO B POKH 3 JIOCTaTHHOIO a00 HaIJIMIIKOBOIO
KUIBKICTIO oma/aiB mipu 30upanHi (2022 p.).

B cepennboMy, 3a Tpu PpOKH, PO3paXyHKOBHM BHXIJ MNAJIMBHUX TeJIEeT Ha
BapiaHTi O6e3 MpoBeICHHs AecuKarllii ctTaHoBUB 2,24—4,73 T/ra Ta npu ii 3acTOoCyBaHHI
2,63-5,15 Tt/ra (tabn. 6.4). ToOro, Ha BIAMIHHY BIJ YpOKalHOCTI 3epHa
CIIOCTEPIraeThCsl 30UIBIICHHS BUXOAY TMAJMBHUX IIE€JET MPH BHKOPHUCTaHHI
JIECUKAHTIB, 1[0 TIOSCHIOETHCS 3MEHIIEHHSM BOJIOTOCTI MMOOIYHOT MPOAYKIIIT
Kykypya3u. Cepen mpemnapaTiB CyTTEBOT Pi3HHMII 32 EKOHOMIYHUMU MMOKa3HUKAMH HE
BiIMIU€HO, aJjie JIEIIO BUIII 3HAYEHHS YMOBHO YHCTOTO MPUOYTKY 1 peHTAOEIbHOCTI
Oynu mpu 3actocyBanHi bacta (2 n/ra) — 9866,1-23511,5 rpna/ra 1 165,5-341,7 %.
3a mepuioro CTpOKy MpPOBEACHHS Jjaecukamii (mpu BoJiorocti 3epHa 40 %)
MOKAa3HWKA YMOBHO YHCTOTO TMPUOYTKY 1 pPEHTAa0eIbHOCTI Maidu MiHIMaJIbHI
nokazankn 7883,5-9910,8 rpu/ra i 141,5-165,8 %, 3a agpyroro cTpoky (mpu
Bosiorocti 3epHa 30 %) Bonu cranopwm 13699,1-16528,4 rpu/ra i 221,7-250,2 % Ta
MaKCHMaJIbHI 3HAYCHHS OTPUMaHi 32 TPEThOTr'0 CTPOKY (TpH BoJiorocti 3epHa 20 %) —

21719,7-23891,6 rpu/ra i 325,6-341,7 %.
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Tabnuys 6.4

ExoHoMiuHa ouniHKka BMPOOHMITBA MAJTMBHUX IeJeT 3 MOOIYHOI MpoAyKUil

KYKYPY/J3H 3aJ1€5KHO Bij 1ecuKkauii nmocisBiB (cepeane 3a 2022-2024 pp.)

any
- g = e
= O = = 3 R
= £ 5 e = 3 =
= = 5 i = S 4
= >ax | £ g & 5 g
o= Q N 2 E T
g 28 d e = : = £
S Q T T ) = z kB =
0]
8 =y = 3 S = S
N 2 T ° 3 A E 2 s
2 = 3 & z 5
& 5 = = % o
g z & 2
aa M ;
g q 40 2,24 13456,6 5573,1 7883,5 141,5
2 =1 30 331 | 198786 6179,5 13699,1 | 221,7
= 3 20 473 283910 6671,3 21719,7 325,6

= 2 40 2,65 15887,4 5976,6 9910,8 165,8

O Vamn

= gg 30 386 | 231654 | 66251 | 165403 | 2497

~ 0 20 5,15 30891,6 7000,0 23891,6 341,3

=R 40 2,63 15762,8 5963,4 9799,4 164,3

z g ;5 30 382 | 220125 | 65819 | 163306 | 2481

[a]

& = 20 5,06 30335,4 6884,8 23450,6 340,6
Q 40 2,64 15826,6 5960,5 9866,1 165,5
§ 15 30 386 | 231354 6607,0 16528,4 | 250,2
K 20 5,07 30391,5 6880,0 235115 341,7

BukopucranHs TeCHMKaHTIB € HAHOLIBII €KOHOMIYHO JOIUIBHUM 32 BOJIOTOCTI

3epHa Kykypymsu 20 %. BupoOHHMITBO NaNMBHUX MENET 3 MOOIYHOI MPOTYKIIii

3abe3nedye nogaTKoBU mpuOyTOK B Mexkax 7/883,5-23891,6 rpu/ra.

6.2. EnepreTuuna epeKTHUBHICTH

EdextuBHe BuKOpUCTaHHsS OlomajauBa /sl OTPUMAHHS €HEpPrii B yMoBax

arpapHoro BUpOOHUIITBA, a 0COOIMBO 3 BIAXOIB CUIbCHKOTO TOCIOAAPCTBA, MOTPedye

ONTUMI3aIlli TEXHIYHUX Ta TEXHOJIOTITYHUX MPOILIECIB OTPUMAHHS Ta BUKOPUCTAHHS
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OlomanuMBa Ta HAyKOBOTO-TEXHIYHOIO OOIPYHTYBaHHS palllOHAJIBHUX HapameTpiB
MaliuH Ta OOJIaAHAHHS, L]0 BUKOPHUCTOBYETHCS JUIsi BUPOOHMLTBA OlonanuBa Ta
OTpPUMaHHS €Heprii Ha foro ocHOBI [276].

VY pocnimkeHHSX TMpoBeAeHUX B mpaBoOepexxHomy Jlicocreny VYkpainu
HalKpalluM BapilaHTOM 3a 3HAYEHHSM EHEpPreTUYHOro KoedilieHTy OyB BapiaHT
ynoOpeHHs, 1o mependayaB BHeceHHS a3oTHHX J00puB (N mepen ciBOOI0) y
noeIHaHH1 13 MikpogoopuBom Bykcan P Max — 2,95. Ha nanomy BapiaHTi BiiMiueHUN
TaK0)X MaKCMMaJbHUN MOKAa3HMK HaKONMUYeHHs eHeprii BpoxkaemM — 191,57 I'/Ix/ra
[40].

3a manumu gociaipkeHb M. B. I'paboBchkoro Ta iH. [39] BcraHOBIEHO, IO
MaKCHMaJTbHUM BHXif eHeprii 3 Metany (207,5 I'JIxx/ra) orpumaHo B Ti0pH/Ia KyKypy/a3u
Kapidonc mpu 3acrocyBanni N120PgoKgo Ta mepennociuoi o6poOku HacinHs YaraTera
Tenso Cocktail (0,15 kr/T) i obnpucKyBaHHs KyKypy/a3H y ¢asi 3-5 auctkiB YaraVita
Kombiphos (3 a/ra). Ane wHaiBUIIMi MOKa3HUK KoeillieHTa €HEePreTHIHOT
edexruBHocti (5,1) oxmepkano B riopuaa boratup Ha BapiaHTi 0€3 BHKOPHUCTAHHS
MaKpo100pUB.

[To61yHI MPOAYKTH CILIBCBKOTO TOCIOJApCTBA (COjOMa, MakKyxa, TIIIEpHH,
IEJI0J103a TOIIO) MICTATh 3HAYHY KUIBKICTh €HEPrii 1 MOXKYTh OyTH BUKOPUCTAHI TS
EHEePreTUYHUX IMOTpPeO, TaKoX SK TBEpAE NaIMBO, a00 ILIIXOM BIAMOBITHOI
HiATOTOBKK CHPOBHHM (TIOAPIOHEHHS, TpaHYJIIOBaHHS, MPECyBaHHS, OpPHKETYBaHHS
TOIIO), abo TiCis TepeTBOpPeHHsS Ha Oiora3 uum pigke OiomanuBo. I[lopsanm 3
CHEPreTHYHNMU TIepeBaramMu, poCIMHHE 010MaJIuBO Ma€ 3HA4YHI €KOJIOT1YHI (3HAYHO
CKOPOYYIOTHCSI BUKUIW MAapHUKOBUX Ta3iB) 1 COIiaibHI (CTBOPIOIOTHCS HOBI poOOUi
MICIIS Ta MiBUIIYETHCS 3aHATICTH HACEJICHHS ) repeBaru [7].

TennoTBopHa 37aTHICTH CYXOi PEYOBMHHM CTPUIKHIB KauyaHIB KyKYypyA3u
ctaHoBUTh 17 MJDx/kr. CTpukHI KayaHIB KyKypy[A3W HE MOBUHHI OyTH 3aHaJTO
noApiOHEHUMHU, TOOTO BIJCOTOK YACTUHOK PO3MIPOM MEHIIE 2 MM TNOBUHEH OyTH
HK4Ye 5%, B TakoMy BHWITAJIKy BOHH OyAyTh TPHUAATHI IJIs KOHTPOJIHOBAHOTO

cniaymoBanHs [247].
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Binomo, mo eHeproedeKTUBHICTh TEXHOJOT1l BHU3HAYAETHCS KOPUCHUM
edekToM Bix il BrpoBamkeHHA. KopucHuil epexT eHepreTHyHoi TeXHOJOrli — 1e
pI3HMLSI MDK BHUXOAOM €HEprii 3 OJMHHMII MajuBa Ta BUTpaTaMH €Heprii Ha
BUPOOHUIITBO I11€1 OJTMHUIII TTaKBa. SIKI0 1 PI3HUIA Bl eMHa ab60 OJM3bKa 10 HYJIS,
TO TEXHOJIOTisI € eHepreTUYHo HeedekTuBHOW [6]. Y cTpykTypi 3aTtpar eHeprii Ha
BUPOOHUIITBO OlomanuB HaWOLIbIIE CKIanalTh go0puBa (43,8-46,7%), Ha qpyromy
MICIII 1Ie 3aTpaTu €Heprii Ha nepepoOKy cUpoBUHU Ha Oiomanuso (32,2-39,6%). Ha
eHepronocii 3arpauaetbest 8,2—11,4% eneprii. Haiimenni eneprosarpatu ckiajae
npans aozaei (0,8%) [7].

BceraHoBneHo, 10 B CTPYKTYypl €HEPreTUYHMX BHUTpPAT MpPH BUPOILYBaHHI
KYKYpYJ3U Ha 3€pHO HaMOLIBIIY YacTKy 3aiiMaroTh MiHepaiabH1 n00puBa (48,2 %),

nanbhe (18,3 %) ta Texniuni 3acodu (17,0 %) (puc. 6.3). Ha mikpogoOpuBa npurmagae

3,1 %.
17.0 - 18.3
1.5 ‘ 2.1
31 : 8.6

48.2
® [lanbHe = HacinneBuii Matepian 3aco0u 3aXUCTy POCIUH
MinepanpHi 100puBa  ® MikpomoOpuBa ® 3aTpatu npari
= TexHiuHi 3aco0u ® [Hie

Puc. 6.3. CTpyKTypa eHepreTHMHMX BUTPAT NPU BUPOUIYBAHHI KYKYPY/I3H
HA 3ePHO

BusiBneHo, mo BUTpaTH CYKymHOI €Heprii Ha BHUPOINYBaHHS KYyKypyI3W Ha
3epHO Ha BapiaHTi 0e3 3aCTOCYBaHHS MiHEpaIbHUX JOOpPUB cTaHOBMIM 42,38—43,21
I'Ix/ra Ta 3poctanu o 43,67—46,70 I'Ixx/ra ado 1,21-3,53 I'JI>x/ra ipu iX BHECEHHI

(Tabn. 6.5). Ane npu UbOMY BIIMIUYE€HO 30UIBLICHHS BHXOJY 3arajibHOi eHeprii 3
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ypokaeM Ta koedillieHTa eHEePreTUUHOi epeKTUBHOCTI npu BUKOpucTaHHi NsgP3oKsg

Ha 13,97-15,37T'I>x/ra 1 0,23-0,26, N7oP50Kso na — 18,70-19,35 I'/I/ra 1 0,25-0,27
Ta NgooP70K70 Ha — 22,93-25,35 I'Ix/ra 1 0,27-0,32, HOPiBHIHO 3 KOHTPOJIEM.

Tabnuys 6.5

Eneprernuna egeKTHBHICTh BUPOIIYBAHHS KYKYPY/A3H HA 3€PHO 3aJI€5KHO

Bi/l 3aCTOCYBaHHA MaKpoO- i MikpoaoOpusB (cepeane 3a 2022-2024 pp.)

Buxizg Butpatu ..
. N Koedirient
Makponobpu | MikpoaoOp JAraIbHoOl CYRynHOL €HEePreTUYHOL
Ba uBa* CHEpTL 3 CHCPTIL Ha e(eKTUBHOCTI,
ypOXKaeM, BHPOIIYBaHHS, Keo
I'Ix/ra I'Ix/ra
1 121,99 42,38 2,88
Bes n06pus 2 127,07 42,70 2,98
3 127,68 42,97 2,97
4 129,91 43,21 3,01
1 135,96 43,67 3,11
2 140,98 43,91 3,21
NeoPaoKao 3 141,78 44,23 3,21
4 145,27 44 54 3,26
1 141,34 44,88 3,15
2 145,78 45,16 3,23
NroPsoltso 3 146,51 45,48 3,22
4 149,75 45,74 3,27
1 145,54 45,91 3,17
2 150,00 46,21 3,25
NeoP7ol70 3 151,06 46,46 3,25
4 155,26 46,70 3,32

*[Ipumirka. 1 — be3 3acrocyBanns; 2 — HyrpiBant YHiBepcansHuii (2 kr/ra); 3 — HytpiBaHT muitoc
3epHoBuii (2 xr/ra) + Atnanre (0,5 n/ra); 4 — Ikap biro Pyrc (0,5 n/ra)+ Ikap @octo (0,5 11/ra)+ [kap 3inTo
(0,5 n/ra).

[IpoBeneHHsT MMO3aKOPEHEBOTO TMIHKUBICHHS MikpogoopuBom HytpiBaHT
VYHiBepcanpauil (2 Kr/ra) 3a0e3neduyBano MiJBUIIEHHS BUXOMY 3arajbHOl €Heprii 3
ypokaeM Ta koedimienta eHepreTuaHoi epexkruBHocTi Ha 4,44-5,08 I'/Ix/ra 1 0,08—
0,10; Hyrpisant rutroc 3epHoBuii (2 kr/ra) + Atnante (0,5 n/ra) Ha 5,17-5,82 I'JIxx/ra i
0,07-0,09; Ixap biro Pyrc (0,5 n/ra)+ Ikap ®octo (0,5 n/ra)+ Ixkap 3iaTo (0,5 n/ra) Ha
7,92-9,72I'[Ix/ra 1 0,12-1,15, mopiBHAHO 3 JOUITHKaMH O€3 iX 3aCTOCYBaHHS

(KOHTPOJIB).



144

MakcumalibH1 3HaY€HHSI KOe(IIEHTAa €HEPreTHYHO1 €(hDEeKTUBHOCTI OTPUMAHO
Ha BaplaHTI 13 BHECEHHSIM MiHepaabHuX A00puB NgoP70K7o Ta MikpoaoOpus Ikap biro
Pytc (0,5 n/ra)+ Ixap ®ocro (0,5 n/ra)+ Ixap 3inTo (0,5 n/ra) — 3,32.

[loniOHi pe3ynbratu oTpuMani 1 B aociipkeHHsx JI. M. Ilunkapyk [269]
SAKUMHU BCTaHOBJIEHO, 10 30UIBIIEHHS] HOPMU TOOPUB MIABUIIYBAIO BUTPATH €HEPTii
Ha BUPOILYBAaHHS KYKYPYI3H, K1 pu yno0peHH1 B HopMi NgoP4oKeo cTanosunu 4,20
MJIH. KKaji/ra, a mpu 3acTtocyBaHHI mimkuBieHb — 4,40-4,57 mun. kkan/ra. [lpu
30uTbIIeHH] HOpMU 100puB 10 N120PeoKi10o BUTpaT 3pociu 1o 5,17 miH. kkajn/ra Ha
KOHTpOJ1 Ta 5,37-5,54 MiIH. KKaj/ra Mpu NpOBEECHHI MI>)KUBIIEHb, a IPU YI00pEHHI1
N160PgoK140 — 6,14 MIIH. KKaJI/Ta HA KOHTPOJILHOMY BapiaHTi Ta 6,34—6,51 MiH. KKas/ra
y BapiaHTax 3 MPOBEJICHHSM ITiDKUBIICHb. Pa30oM 3 TUM 3poCTaB YMCTHIA MPUOYTOK 3 1
ra, sskuii Ha poHi 700puB NgoP1oKeo cTanoBuB 32,30—35,33 MiH. KKa, IpU yI00peHH1
N120Pe0K100 — 35,83-39,00 muH. kkai, a npu N1eoPgoKi40 — 38,44—-40,49 miH. kKkan/ra.

3rigno I'. ['eneryxu ta in. [18, 20] HaliOLIBIII BUTPATH IIPH BUPOOHHUIITBI IEJIET
— 11e BUTpara enekrpoeHeprii. L{i BuTpaTu 3ayexxats BiJl HU3KM YUHHUKIB, BKIFOUHO 3
CHUPOBHUHOIO, HEOOXITHICTIO JIOJATKOBOTO MOJPiOHEHHS 1 BoJioricTio. Kpim Toro, 111
ITUTOM1 BUTPATH TAKOXK 3aJIe’KATh BiJl MOTYKHOCTI 00JIaIHAHHS, PUIOMY 00JIaTHAHHS
OUTBIIIOT TMOTY)XHOCTI 3a3BHYail KOIITy€e MeEHIe, HDK oO0JagHaHHA MEHIIIO]
MOTY)KHOCTI. Pi3HMIIS B MUTOMOMY CIIOKHMBaHHI €HEPrii PH IPpaHyIIOBaHHI IepPEBHOT
Ta 3€pHOBOi COJIOMU HE3HAYHA, B TOW Yac SIK MUTOME CIIOXUBAHHS €HEPrii Mmpu
IpaHyJIFOBaHHI JYIITTAHHS COHSAITHUKA HUXKYE.

3rifHO TPOBEJCHUX HAMH PO3PaXyHKIB BCTAHOBJIEHO, IO B €HEPreTUYHUX
BUTpAaTaX y BHPOOHHWITBI IMAJMBHUX IIEJET 3 IMOOIYHOI MPOAYKIII KYKypyA3H
HAWOUTBIITY YaCTKY 3aiiMae enekTpuyHa eHepris — 46,4 % Tta BUTpaTu Ha MEPEpoOKy
cupoBuHu — 31,4 % (puc. 6.4).

Butpatu eHeprii Ha BUPOOHHWIITBO TAJMBHUX TMeEIeT Ha BapiaHTi 0e3
MiHepaIbHUX A00pUB Oymu B Mexax 23,54-23,72 T'Jlx/ra, a mpu iX 3acTOCyBaHHI
3poctasin a0 24,12-25,46 T'/[x/ra (tabn. 6.6). lle mOsSICHIOETHCSA 30LIBIICHHSIM
YpOKaHOCTI TMOOIYHOT MPOAYKIII MPU BUKOPUCTAHHI MIHEpPAIbHUX JTOOpUB Ta

BI/IMOBIIHO 30UTBIIEHHSIM BUTPAT €HEPrii Ha MeJIeTyBaHHs 1[I€1 JJOAATKOBOI O10MacCH.
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1.3

314 ‘
—

. 2. .
= Enexrpoenepris ® [Tanpae ® Onuata npaiil = Texnivuni 3acoou ® [lepepoOka cupoBunu ® [Hie

46.4

Puc. 6.4. CTpyKkTypa eHepreTH4YHUX BUTPAT NMPH BUPOOHUITBI MAJTUBHUX
neJieT 3 MOoOIiYHOI MPOAYKIil KYKYPYy/A3H

BinMiueHo migBUIIEHHS KOE(IIIEHTA EHEePreTUYHOi e(EeKTUBHOCTI MpH
BUPOOHUIITBI MAJMBHUX MeEJET 3 MOOIYHOI MpOoAyKIii Kykypymsu mo 5,30-6,62,
NOpiBHSHO 3 2,88-3,32 npu BUPOIILYBAaHHI JJIs1 OTPUMAHHS JIMIIE 3epHA.

Tabauys 6.6

Eneprernuna e(ekTHBHICTL BUPOOHMITBA NAJMBHHUX MeJieT 3 MOOIYHOI

NPOAYKIiI KYKYPYA3H 3aJIe:KHO Bil 3aCTOCYBaHHSI MAaKPO-i MikpoaoOpuB
(cepenne 3a 2022-2024 pp.)

Makpono6p | Mikponobpu | Buxin eneprii 3 Burparu eneprii Koeqnmem"
* Ha BUPOOHUIITBO €HEPreTUYHOI
uBa Ba nenet, [’ [[x/ra nener, TTl/ra | edexrunrocti, Kee
1 124,76 23,54 5,30
be3 no6pus 2 132,40 23,61 5,61
3 134,11 23,63 5.68
4 136,75 23,72 5,77
1 146,58 24,12 6,08
2 151,80 24,23 6.27
NsoP30K30 3 15279 2497 530
4 157,35 24,38 6.45
1 146,02 24,56 5,95
2 155,83 24,63 6,33
N70P50Ks0 3 15757 269 538
4 162,20 24,76 6.55
1 151,61 2521 6,01
2 161,65 25,30 6,39
NooP70K70 3 162.96 7238 5
4 168,59 25,46 6,62

*[Ipumitka. 1 —be3 3acrocyBanns; 2 — HyrpiBanT YHiBepcanbhuii (2 kr/ra); 3 — HyrpiBaHT mumoc
3epnoBuii (2 kr/ra) + Atnante (0,5 n/ra); 4 — Ikap biro Pyre (0,5 n/ra)+ Ixkap @octo (0,5 n/ra)+ Ikap 3inTo
(0,5 n/ra).
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BukopucrtaHHd ~ MakpoJoOpuB y TEXHOJOTII BHUPOUIYBaHHS KYyKypyA3u
JIO3BOJIWJIO MIABUIIUMTUA Koe(dilieHT eHepretuyHoi edextuBHocTi Ha (0,62-0,86, a
MikpoaoOpuB Ha 0,22—-0,61, BiTHOCHO BapiaHTIB 0€3 X BHECEHHSI.

JI. M. [lunkapyk [268] moBeaeHO, 110 3aCTOCYBaHHS JACCHKAHTIB Maike He
BIUIMBAJIO HA EHEPro€MHICTh ypokaro. Jlemo HuxK4o BOoHa Oylia y BaplaHTI
3aCTOCYBaHHS JIECUKAHTIB MpHU Bojorocti 3epHa 40 %-38,69-39,02 muH. kkan/ra. Ha
BEJIMYMHY YUCTOTO MPUOYTKY €HEeprii BIUIMBAJIU CTPOKU MPOBEACHHS JECUKAIIil.
MakcuMmalibHuil KOe(DIIEHT €HEepPreTUYHOl €PEeKTUBHOCTI OyB Ha KOHTPOJIBHOMY
BapiaHTi — /7,71, a y BapiaHTaX BUKOPUCTAaHHS JAECUKAHTIB P Bosiorocti 3epHa 40 %
—6,90-7,05, mpu nosBi yopHoi Touku — 7,09-7,22, mpu o0poO1ui yepe3 10 nHiB micis
HacTaHHs 4opHOi Touku — /,08—7,23.

Hamu BcTaHoBIEHO, 110 MPOBEACHHS JECUKalli TMOCIBIB KYyKypyI3u
OiIBUIIYBaJI0O BUTpaTu CcykynHoi eneprii Ha 0,36-0,41 T'Ix/ra, mopiBHSHO 3
KOHTpoJIeM (Tabi. 6.7).

Tabnuys 6.7
Enepreruyna egeKTHBHICTh BUPOLIYBAHHSI KYKYPY/A3H HA 3€PHO 3aJIe5KHO

B Jecukamii nociBiB (cepeane 3a 2022-2024 pp.)

Crpok Brxiz . Burp ar Koedimient
3aCTOCYBaHHS 3arajpbHO1 CYKYITHO1 CHEDTCTIHHO
JlecukaHTH | JECHKaHTIB 3a eHeprii 3 eHeprii Ha P :
: e(heKTUBHOCTI,
BOJIOTOCTI ypOXKa€eM, BHPOIIYBaHHS, Kee
3epHa, % I'JIx/ra I'JIx/ra
Bes 40 122,31 41,71 2,93
JeCHKAaIIil 30 133,61 42,12 3,17
(KOHTpPOJIB) 20 143,44 42,56 3,37
Pernon 40 120,62 42,12 2,86
Cymep (3 30 134,59 42,50 3,17
n/ra) 20 144,21 42,95 3,36
Payngan 40 120,56 42,15 2,86
Makc (3 30 134,53 42,48 3,17
n/ra) 20 144,32 42,93 3,36
Bacta (2 40 120,34 42,09 2,86
30 134,64 42,53 3,17
a/ra)
20 145,15 42,97 3,38
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3HaYHOTO BIJIUBY Ha EHEPTeTHUHY €(PEKTUBHICTh BUPOIIYBAaHHS KyKypy/A3H HA
3€pHO JIECUKAHTH HE MaJIM 1 OUTbII 3HAYHOIO OyJia 3MiHA [IMX MOKA3HUKIB M1 BILTABOM
CTPOKIB iX 3acTOoCyBaHHs. Tak, Ha MEepIIOMY CTPOKOBI iX BHECEHHS (3a BOJOTOCTI
3epHa 40 %) BIIMIYEHO 3MEHIIEHHS BHUXOJY 3arajbHOi €Heprii 3 ypoXaem Ta
koedilienTa eHepreTuuHoi edektuBHocTi Ha 1,69-1,97 I'lx/ra 1 0,06-0,07, a Ha
npyromy (3a Bojorocti 3epHa 30 %) 1 TpeThoMy (3a Bojiorocti 3epHa 20 %) HaBmakw,
3poctanns Ha 0,9-1,03 10,77-1,71 T'[I/ra ta 0,01-0,02, nopiBHSHO 3 KOHTpOJIEM. 3
TOUKY 30pYy €HEePreTuyHO1 €PEeKTUBHOCTI OUIBII BUTIHUM € 3aCTOCYBaHHS IIpenapary
Bbacta (2 n/ra) 3a Bomorocti 3epHa 20 %.

[Ipu BUPOOHUIITBI MaTMBHUX TEeJAeT 3 TNOOIYHOI MNPOAYKIII KYKYpyI3u
IIPOBEICHHS JIECHKaIlil OCiBIB 3a0e3euye 30UTbIISHHS] BUXOAY 3arajibHO1 eHeprii Ta
KoedilieHTa eHepreTuuHoi edektuBHocTi Ha 820-13,86 I'Ix/ra 1 0,44-0,65,
MOPIBHSHO 3 KOHTpoJieM (TadJ. 6.8).

Tabnuys 6.8
Eneprernuna e(ekTHBHICTL BUPOOHMITBA NAJMBHHUX MeJieT 3 MOOIYHOI

NPOAYKIiI KYKYPY/A3H 3aJ1€5KHO BiJl JecuKauii mociBiB (cepeane 3a 2022-2024 pp.)

Crpox : Butparu Koedimient

3acTocyBaHHs | Buxina eneprii enenwii Ha CHEDLCTIIHOT

JlecukaHTH | JECUKAHTIB 3a 3 MeJIeT, p P :

: BUPOOHUIITBO | €(hEKTUBHOCTI,

BOJIOTOCTI I'JIx/ra
o nenet, ['Jx/ra Kee
3epHa, %
bes 40 56,76 25,98 2,18
JecuKarii 30 83,85 23,76 3,53
(KoHTpOIID) 20 119,76 21,48 5,58
Permnon 40 67,02 25,57 2,62
Cymep (3 30 97,72 23,41 4,17
n/ra) 20 130,31 20,94 6,22
Payngan 40 66,49 25,54 2,60
Makec (3 30 96,65 23,45 4,12
n/ra) 20 127,96 20,91 6,12
Bacra (2 40 66,76 25,52 2,62
30 97,59 23,47 4,16
a/ra)

20 128,20 20,97 6,11
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HaiiBumii 3HaueHHS 1MX TMOKa3HUKIB OTPUMAHO 3a TPETHOTO CTPOKY

3acTocyBaHHs fgecukanTiB — 127,96-130,31 I'J[>x/ra 1 6,11-6,22.

BucnoBku 3a po3ainiom 6:

1. BcraHOBJIEHO, 1O y CTPYKTYypi €KOHOMIYHMX BHUTpAT NpPH BUPOLIYBaHHI
KyKYpYJ3H1 Ha 36pHO HalOUIbIIly YaCTKY CKJIaJlaloTh MiHepasbHi Jo0puBa (35,3 %) ta
PaKTUYHO OJHAKOBOKO Oynu yacTku oruiata mpaii (16,1 %), mansaoro (15,4 %) 1
3aco01B 3axucTy pociiuH (14,3 %). B cTpykTypi BUTpaT JiJ1s1 BUPOOHUIITBA MATUBHUX
nesjaeT 3 moOivyHOI MPOAYKIIT KYKYPYA3W HAMOUIbIY YacTKy 3aliMae eJIeKTpUYHa
eneprist — 42,6 %, nansue — 20,1 % 1 amopTu3zaris Texuiku — 21,3 %.

2. MakcumanbHl ~ TIOKa3HMKM  YMOBHO  YHUCTOro TOpHOYTKY 1  piBHS
peHTA0CILHOCTI BUPOITYBaHHS KYKYPYA3U Ha 3€PHO Ta MPU BUPOOHUIITBI MAJTHMBHUX
nesner 3 MoOIYHOI MPOAYKIII KyKypya3u B Jociii | OoTpuMaHO Ha BapiaHTi 3
BHECEHHSIM MiHepaibHUX 100puB NgoP70K70 1 HacTymHOMY BHUKOPHCTaHHI s
MI03aKOPEHEBOTO MIHKUBIIEHHS MiKpoao0puB Ikap biro Pytc + Ikap @octo + Ikap 3iHTO
—43592,71 30647,4 rpu/ra Ta 106,11 328,9 %.

3. BukopucraHHs AJECUKAHTIB y TEXHOJIOT1i BUPOIIYBaHHS KYKYPY/A31 Ha 36pHO
BIJIMBA€ HA 3MCHILICHHS YMOBHO YHCTOrO NMPUOYTKY 1 peHTabenbHOCTI Ha 403,4—
2661,9 rpu/ra 1 2,8-9,9 %, mopiBHSAHO 3 KOHTpoJieM. Alle 32 paxXyHOK 3MEHIICHHS
BOJIOTOCT1 TOOIYHOT MPOAYKITii, TP BUTOTOBJICHI AJTUBHHUX TIEJIET, HA BapiaHTax 3 iX
3aCTOCYBAHHSAM BiIMIUC€HO 30UIBIIECHHS IMUX MoKa3HUKIB Ha 1730,9-2829,3 rpu/ra i
15,0-28,5 %.

4. MiHiMaJIbH1 TOKa3HUKH PIBHS PEHTA0EIBbHOCTI BUPOIIYBaHHS KYKYpY/A3U Ha
3epHO TakK 1 MpU BUPOOHUIITBI MAIMBHUX TIEJIET 3 OOIYHOT MPOAYKINi KYKYpy/I3U B
nociial 2 Oyau OTpYMMaHi 3a MEPIIoro CTPOKY MPOBEACHHS JECUKaIlii MOCiBIB (MIpH
BoJsiorocti 3epHa 40 %) — 67,4-77,4 1 141,5-165,8 %. HaliBuiumu 11i 3HaYCHHSA OYyI1
3a TPEThOro CTPOKY (mpu Bosorocti 3epHa 20 %) — 99,5-105,0 1 325,6-341,7 %.

5. B cTpykTypl eHepreTHuHuX BUTPAT MPHU BUPOLTYBAHHI KYKYPYI3HU Ha 3€pHO
HalOUIbIIYy YacTKy 3aliMaroTh MiHepayibH1 qoOpuBa (48,2 %), nanbHe (18,3 %) Ta

texHiuH1 3acoou (17,0 %), a B CTpyKTypi BUTpAT JJ1s1 BUPOOHUIITBA IMAIIMBHUX IEJIET 3
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no014YHOT MPOAYKIIT KyKypyA3u — eleKTpuuHa eHeprii — 46,4 % Ta BUTpaTH Ha
nepepooky cupoBunu — 31,4 %.

6. MakcumanbHl ~ 3Ha4YeHHS  Koe(QillieHTa EHEepPreTHYHOi  e(EeKTUBHOCTI
BUPOILYBaHHS KYKYpPYA3U Ha 3€pHO Ta MPU BUPOOHUIITBI NATUBHUX MEJIET 3 MOOIYHOT
MPOAYKIIlT KyKYpY/J3H B 1OCTiAl 1 OTprMaHO Ha BapilaHTi 13 BHECEHHSIM MIHEPaTbHUX
n06puB NgoP70K70 Ta Mikpono6pus Ikap biro Pyrc (0,5 n/ra)+ Ikap docto (0,5 n/ra)+
Ixkap 3inro (0,5 n/ra) — 3,32 1 6,62. BukopuctanHd MakpoaoOpHUB y TEXHOJIOTIT
BUPOIIYBaHHS KYKYpY/A3H Ha 3€pHO J03BOJISIE MiABUIIUTH KOCPII[iEHT EHEPreTHIHOT
edextuBHocti Ha 0,23-0,29, npu BupoOHUNTBI nmanuBHUX neneT Ha 0,62-0,86, a
Mmikpogo6pus Ha 0,07-0,151 0,22-0,61, BiAOBITHO.

7.3acTocyBaHHs JIECHKAHTIB TNPW BHUPOIIYBaHHI KYKypyA3W Ha 3epHO Ha
NEePIIOMY CTPOKOBI iX BHecCeHHs (3a Bosiorocti 3epHa 40 %) crpusijio 3MEHIIEHHIO
BUXO/J1y 3arajibHO1 €Heprii 3 ypoxkaeMm Ta Koe(ilieHTy eHepreTu4Hoi e(eKTUBHOCTI Ha
1,69-1,97 I'’I>x/ra ta 0,06-0,07, Ha npyromy (3a BojorocTi 3epHa 30 %) i TpeTbOMy
(3a Bosorocti 3epHa 20 %) HaBmaku, BigmiueHo 3poctanHs Ha 0,9-1,03 1 0,77-1,71
I'JI>x/ra Ta 0,01-0,02, mopiBHSHO 3 KOHTpoJieM. [Ipu BUpOOHHIITBI MAJIMBHUX TEJET 3
no6i9HOi TMPOAYKIT KYKYypyA3W TPOBEJACHHS JecHKalli ToCiBiB 3abe3meuye
30UTBIICHHS BUXOY 3arajibHOI €Heprii Ta koedillieHTa eHePreTHYHOi e(PeKTUBHOCTI

Ha 820-13,86 I'/Ix/ra 1 0,44—0,65 3a BCiX CTPOKIB iX 3aCTOCYBaHHS.

OCHOBHI TTOJIOKEHHS JUCepTallii BUKJIa/ICHI B HAyKOBHX Ipamsx [60, 67, 68].
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BUCHOBKH

VY nuceprauiiiHiii poOOTI HAa OCHOBI y3arajbHEHHS PE3YJIbTATIB MOJBOBHUX 1
71a00paTOPHUX JOCHIIKEHb HAYKOBO OOIPYHTOBAaHO MPOLECHU POCTY, PO3BUTKY
POCJIMH Ta 3aKOHOMIPHOCT1 ()OPMYBaHHS BPOXKAWHOCTI 1 SIKOCTI OCHOBHOI1 (3€pHA) 1
no014YHOT MPOAYKIT KyKYpYA3U, EKOHOMIUHY 1 EHEPreTUUYHY €(PEeKTUBHICTh 3aJI€KHO
BiJl €MIEMEHTIB TEXHOJIOTii BHpoImlyBaHHS B ymoBax IIpaBoGepexHoro Jlicoctemy
YkpaiHu.

1. IlpoBeneHumMu  OIOMETPUYHUMM BHUMIPAMU  BHUSBICHO, IO JIiHIMHE
30UIBIIICHHS] BUCOTH POCIUH KYKYpy/I3u BinOyBaeThes 10 pazu BBCH 85, mpu npomy
MaKCHMaJIbH1 3HaY€HHSI BUCOTH POCIUH 1 MPUKPITUICHHS KauyaHa Oy Ha BapiaHTi 13
3acTocyBaHHsIM MiHepainbHuX H00puB NooP70K70 (. p. Ha 1 ra) Ta mo3zakopeHeBUM
nipKUBIEHHSIM MikpogoopuBamu Ikap biro Pyrc (0,5 n/ra) + Ixkap docto (0,5 n/ra) +
Ixap 3inTo (0,5 n/ra) — 225,9 cm 1 91,3 cm.

2. Haiikparii mapameTpu IUTOIII JIUCTOBOI MOBEPXHI MOCIBIB KyKYpyI3u Oyu
orpumani y ¢asy BBCH 65 na BapianTi Jociiay, /e 3aCTOCOBYBajJu MiHEpalbHI
nobpuBa NgoP70K70 Ta mo3akopenese mimxusinenns Ikap biro Pyrc (0,5 n/ra) + Ikap
®octo (0,5 n/ra) + Ikap 3inTo (0,5 1/ra) — 50,3 THc. M%/ra. 3acTOCYBaHHS MiHEpAIbHUX
n00puB 3a0e3medyBasio 30UIbIISHHS TUIOII JIMCTKOBOI TOBEPXHI KYKYpya3u Ha 4,3—
15,8 %, ddorocuHTeTHUHOTO TIOTEHIiany mociBiB Ha 4,2-12,6 % 1 4yucroi
MPOAYyKTUBHOCTI (orocuuTesy Ha 3,0-14,3 %, a mikpomobpuB Ha 1,3-4,3 %;
1,1-3,8 %; 1,1-6,9 %, MOPiBHSHO 3 KOHTPOJICM.

3. BcranoBneHo, 110 3aCTOCYBaHHS MiHEPATbHUX JOOPHUB CIIPHUSE 3MEHIIICHHIO
BMICTY CyXOi PEYOBHHHM B POCIMHAX KYKYypyI3W Tak 1 B OKpeMHuX opranax. He
BiIMIY€HO BIUIMBY MIiKpOJOOpPUB Ha BMICT CyXO1 pEYOBHUHU y POCIIMHAX KYKYPYI3HU Ta
il cTpyKTypHHX enemMeHTax (crebnax, JTUCTKax, OOropTkax i CTPMKHSAX KadaHa Ta
3epHi). BwmicT cyxoi pe4oBMHM CTaHOBUB Yy 3epHi 62,0-64,0 %, mucrkax —
35,9-38,0 %, obropTkax i cTpmwkHax kayana — 32,1-35,4 %, crebmi — 25,0-28,0 %.

4. JloBeneHo, 1110 HaWKpallll yMOBH JIJIsl POCIIUH KYKYpY/31 OyJIM Ha BapiaHTi 13

BHeceHHsIM NgoP70K70 Ta mo3akopeneBum migxusieHHsM lkap biro Pyrc (0,5 n/ra) +
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Ixkap ®octo (0,5 n/ra) + Ikap 3inro (0,5 11/ra), o 3a0e3neynno MakCUMaibHi 3HAYCHHS
noBxkuHu kavaHa (17,7 cm), miametrpa kadyaHa (4,6 cM), KUIBKOCTI 3€peH 3 KadaHa
(489,3 wt.), macu 3epHa 3 kadana (141,2 r), macu 1000 3epen (287,2 ), Macu poCIIMHA
Kykypyasu (512,2 1), kagana 3 3epaom (169,1 r), cte6mna (231,5 r), nuctkis (89,5 1)
Ta Bojoti (22,1 r).

5. [linTBEpMKEHO, 1110 YPOKaWHICTH OCHOBHOT 1 TOOIYHOT MPOAYKIIT KYKYpYA3U
3aJie’Kalia BiJ] MOTOJIHUX YMOB POKIB JOCHiKeHb. HalBUIIIUN 1HIEKC YpOKalHOCT1
orpumano y 2023 p. — 0,42-0,47, a y 2024 p., cnoctepirajaocsi 1oro 3MEHIIECHHS 10
0,32-0,40. MakcumanbHa ypOKaifHICTh OCHOBHOT Ta MOOIYHOT MPOAYKIIT KYKYpYA3U
OTpUMaHa Ha BaplaHTl 13 BUKOPUCTaHHSAM MiHepanbHUX J00puB NgoP70K70 y
MOETHAHHI 13 TT03aKOpeHeBUM MipkuBiIeHHIM Ikap biro Pytc (0,5 n/ra) + Ixkap ®octo
(0,5 n/ra) + Ikap 3inTo (0,5 n/ra) — 9,41 113,72 1/ra. 3acTocyBaHHS MiHEpaJbHUX JOOPUB
JI03BOJISIE TIABUIIUTUA ypoKaWHICTh 3epHa Ha 11,3—18,8 % 1 moGiuHOI mpomyKIii
KyKypya3u Ha 15,2—22,1 %, a mikpogoOpuB Ha 3,5-6,5 % 1 5,8-9,8 %.

6. He BusBneHo pi3HUIIl MDK PI3HUMU JECHKaHTAaMHU 3a BOJIOTICTIO 1
ypOXKalHICTIO 3epHa 1 MOOIYHOT MPOAYKINIi KYKYpPYy/I3H, a OUIBIII CYyTTEBUM OYB BILIUB
CTPOKIB TPOBEJEHHS JIECHKAIlli ITOCIBIB. 3a TEpIIOro CTPOKY 3aCTOCYBAHHS
JIECUKAHTIB BIMIUYE€HO 3MEHIIIEHHs BOJIOTOCTI 3epHa 1 mob6iuHoi nmpoaykitii Ha §,9-9,0
1 12,1-12,3 %, npyroro Ha 6,9 i 5,7-5,9 %, tpervboro na 3,1-3,3 i 1,7-1,9 %,
MOPIBHSHO 13 KOHTPOJIEM.

7. HaliBuima yposkailHICTh 3€pHa KYKypyJA3W OTpHUMaHa 3a TPEThOT'O CTPOKY
BUKOpPHCTaHHS JecukaHTiB — 8,69-8,80 T/ra, a moOIYHOT MPOAYKIli 3a MEpIIoro —
17,41-18,47 1/ra. Ha ypoxalHICTh 3€pHa KyKypyA3u B OUIBIIIA Mipi BIUIMBAIH
CTpOKH TpoBeAeHHS aecukaiii mociBiB (60,5 %) Tta necukantu (22,4 %), a
YpOKalHICTh TMOOIYHOT Tmponykmii Ha 62,3 % 3amexana Big CTPOKIB BHECCHHS
necukanTiB 1 Ha 20,3% Bix caMuX Tpemaparis.

8. 3adikcoBaHO, MmO 3aCTOCYBaHHS MIHEPAJBbHUX JOOPWUB Ta TO3aKOPCHEBE
MIJKUBICHHS MIKpOAOOpHMBAMU BIUIMBAIOTh HA XIMIYHUUM CKJIaJ 3€pHA, NMPU LOMY
BMICT KPOXMAJTIO Ta KUPY 3HIKYeThes Ha 0,19—-1,28 % ta 0,08—0,46 %, a BMicT 615Ky

3poctae Ha 0,19-0,59 %, NOpIBHSHO 3 KOHTPOJIBHUM BapiaHTOM. BigMiueHo
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30UTBIIIEHHS 30JIbHOCT1 POCIUH KYKYypya3u (6e3 3epHa) Ha 0,22—-0,32 %, BMICTY BOJHIO
—-0,12-0,27 %, azoty — 0,09-0,16 %, cipku — 0,01 % Ta 3MEHIIIEHHS BMICTY BYTJIECIIO
Ha 0,19-0,46 % 1 kucHio — 0,04-0,06 % Ha BapiaHTax 13 BHECEHHSM MiHEPAIbHUX
nobpus. He crocTtepiranocst pi3HHUIIl 32 BMICTOM XIMIYHUX €JIEMEHTIB 3aJI€KHO BiJl
71034 MIHEPAJTIBHUX AOOPUB.

9. PozpaxyHkaMu MiATBEP/KEHO, IO 3aCTOCYBAHHS MIHEpAIbHUX A00pPHUB
J103BOJIsI€ 30UTBIIUTH BUX1 MaMBHUX TieneT Ha 13,9-23,3 %, a mikpogobpus Ha 3,6—
11,2 %, mnopiBHSHO 3 BapiaHTamMu 0e3 iX BUKOpHcTaHHs. HaiiBuii 3HauYeHHS
ypOKaltHOCT1 MOOIYHOT MPOAYKIIIT KYKYPY/3HU 3 epepaxyHkoM Ha 14 % BoJIOTiCTh Ta
PO3PaxXyHKOBUM BHXiJ MaJIMBHUX IEJICT B JOCTAI | OTpUMaHO NMpU BUKOPUCTAHHI
miHepanbHux 7100puB NooP70K7g y moeaHanHi1 13 mo3akopeHeBUM MIHKUBICHHIM [Kkap
biro Pyrc (0,5 n/ra) + Ixkap ®octo (0,5 n/ra) + Ikap 3into (0,5 n/ra) — 12,90 i
6,66 T/TAa.

10. BusBieHO CyTTEBI KOJMBAHHSA YpPOXKAWHOCTI MOOIYHOT MPOYKIIIT
KYKYpYI3U Ta BUXOJly MAJIMBHUX MEJET 3aJE€KHO BiJ] CTPOKY MPOBEAEHHS JECUKaIlil
MOCIBIB Ta HE BIAMIYEHO JOCTOBIPHOI PI3HUII MK JeCHUKaHTaMHU. MakcuMalbHUN
BUXIJ TOOIYHOT MPOAYKIi Ta TMaJMBHHUX II€JIET OTPUMAHO 3a TPEThOIO CTPOKY
3acTocyBaHHs necukanTiB — 8,03-8,73 14,73-5,15 T/ra.

11. 3a panuMu J1a0OpaTOPHHUX AaHAMI3IB  EKCIEPUMEHTAIBHUX 3pPa3KiB
BCTAQHOBJICHO, W0 TMAaJWBHI XapaKTePUCTHUKW TMAaJUBHUX TEJNEeT 3 KYKYpYyI3H
BI/IMMOBITaIOTh HOPMATHBHUM 3HAYEHHSM 1 JOMYCKAIOThCSA JI0 BHUKOPHUCTAHHS SK
TBepae nanuBo. Kpamii ¢i3uko-MexaHiuHi 1 eHepreTuyH1 MOKa3HUKH MAalOTh CTPUIKHI
KauaHa KyKypY/3H, IOPIBHSHO 3 IIIJIOI0 POCIHHOIO (0€3 3epHa).

12. MakcumanbHi  TMOKa3HUKH YMOBHO YHUCTOTO TPHOYTKY, PIiBHS
peHTabeTbHOCTI Ta KOe(]iIli€eHTa E€HEePreTUYHOi €(EeKTHBHOCTI MPH BUPOIIYBaHHI
KYKYpY/J3W Ha 3€pHO Ta MPU BUPOOHUIITBI MaJWBHHUX TEJET 3 MOOIYHOI MPOTYKITii
KyKypy/J3u B jociiai 1 orpumano Ha BapiaHTi 3 BHeceHHSIM NgoP70K7o (1. p. Ha 1 ra)
710 CIBOM KYKYPYA3H 1 HACTYITHOMY BUKOPUCTAHHI JIJIS MTO3aKOPEHEBOTO M1KUBICHHS
MikposioopuB Ikap biro Pytc (0,5 si/ra) + Ikap ®octo (0,5 n/ra) + Ikap 3inro (0,5 n/ra) —
43592,7 1 30647,4 rpu/ra, 106,1 1 328,9 % Ta 3,32 1 6,62. B nocmial 2 HailBULIl
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3HAUEHHS LUX IOKA3HUKIB OyJM 3a TPEThOrO CTPOKY NPOBEIEHHS JeCUKalll —
39492,2-39662,4 1 23450,6-23891,6 rpu/ra, 99,5-105,0 1 325,6-341,7 % Ta 3,36—
3,3816,11-6,22.
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PEKOMEHJALIIT BAPOGHULITBY

B ymoBax IIpaBoGepexxnoro Jlicocreny YkpaiHu npu BUPOLTyBaHHI KyKypyA3u
JUIsl OTpUMAaHHS 3€pHa Ta JUIsl BUPOOHUITBA MaJUBHUX MeEJET 3 MOOIYHOI MPOAYKIIii
pexomeHayeTbess BuciBatu cepennbonizHi riopung CHU Oxrteon (PAO 380) 13
BHECEHHAM MiHepanbHuX A00puB NgoP7oK70 (n. p. Ha 1 ra) mepen ciBOoro,
N03aKOPEHEBUM MIKUBIECHHSAM MikponoopuBamu Ikap biro Pyrc (0,5 n/ra) y dasi
BBCH 13-14 + Ikap docto (0,5 n/ra) y a3zt BBCH 15-16+ Ikap 3into (0,5 n/ra) y
¢az1t BBCH 17-18 Ta npoBenenHsM aecukaiii nocisis npenaparamu Perigon Cynep

(3 n/ra), Paynmnan Makc (3 n/ra) i bacta (2 n/ra) 3a 20 % BOJ0TOCTI 3€pHa.
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Jlooamox Al

@®opMyBaHHsI BHCOTH POCJIMH KYKYPYA3HM 3aJI€’KHO BiJl 3aCTOCYBaHHS

MiHepaJbHUX [100puB (MakKpoaoOpMB) Ta MO03aKOPEHEBOI0 IIIKUBJICHHS

MikpoaoopuBamu y 2022 p., cm

Makpono6puBa | MikpogoOpuBa 12 nuctkiB HBITIHHVH BQCKOBa
(A) (B)* (BBCH 30) BOJIOTCHU CTUTIIICTH 3epHa
(BBCH 65) | (BBCH 85)
1 136,2 211,5 214.6
Ees 1060mE 2 140,3 213,5 218,0
AO0P 3 1421 214 4 219.2
4 1422 216,0 220,1
1 142.8 215.3 221,0
2 1452 218.5 223.4
NsoP30Kao 3 146,4 219.4 224.5
4 148,6 220,0 226,0
1 144.4 219,0 225.0
2 147,9 2211 227.4
N7oPsoKso 3 148,2 221,8 2285
4 148,8 222.6 230,2
1 148,0 2212 229.4
2 150,3 223,0 231,7
NaoP7oK7o 3 151,5 224.5 232,3
4 152,0 225.7 233,5
A 1,8 2.3 2,2
HIPgs B 0,3 0,5 0,6
AB 2,6 2,9 2,8
*[Ipumitka. Tyt 1 gami B Tabmuigx. 1 — be3 3actocyBanns; 2 — HyrpiBaHT

VYuiBepcanbauii (2 xr/ra); 3 — HytpiBant mmoc 3epHoBuii (2 kr/ra) + Atnanre (0,5 n/ra);
4 — Ixap biro Pyrc (0,5 n/ra)+ Ixkap @ocro (0,5 n/ra)+ Ixap 3iaro (0,5 n/ra).
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Jlooamox A2

@®opMyBaHHsI BHCOTH POCJIMH KYKYPYA3HM 3aJI€’KHO BiJl 3aCTOCYBaHHS

MiHepaJbHUX [100puB (MakKpoaoOpMB) Ta MO03aKOPEHEBOI0 IIIKUBJICHHS

MikpoaoopuBamu y 2023 p., cm

Makpomobpusa | Mikponobpusa | 12 mucTkiB HBITIHHV’I BQCKOBa
(A) (B) (BBCH 30) BOJIOTEH  |CTHIJICTB 3e€pHA
(BBCH 65) | (BBCH 85)
1 148,5 217,6 2223
be3 no0pus 2 150,7 220,8 226,2
3 152,0 2224 227.9
4 153,0 2251 228.6
1 150,4 2236 230,0
2 154,2 228,5 233.9
NsoP30K30 3 1556 550.9 5349
4 157,4 230,7 236,0
1 154,0 230,0 235,2
2 157,4 234.,2 238,0
N70P50Ks0 3 1586 Sa 9390
4 159,1 237,6 240,0
1 158,9 233,1 239,0
2 162,3 236,6 2439
NooP70K70 3 1641 537 6 2446
4 165,4 239,0 246,7
A 1,7 2.4 2.2
HIPgs B 0,6 0,8 05
AB 3,0 3,5 2.9
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Jlooamox A3

@®opMyBaHHSI BHCOTH POCJIMH KYKYPYI3H 3aJIeKHO BiJ 3aCTOCYBaHHS

MiHepaJbHUX [100puB (MakKpoaoOpMB) Ta MO03aKOPEHEBOI0 IIIKUBJICHHS

MikpoaoopuBamu y 2024 p., cm

Makpono6puBa | MikpogoOpuBa 12 nucTKiB HBITIHHVH BQCKOBa
(A) (B) (BBCH 30) BOJIOTCHU CTUTIIICTH 3epHa
(BBCH 65) | (BBCH 85)
1 108,6 180,4 1823
Bes 1060 2 109,5 181,3 183,7
p 3 110.0 182,7 184.1
4 110,2 183,5 1853
1 119,7 1841 186,2
2 121,3 185,6 187.8
NsoP30Kso 3 121,8 186,2 188,7
4 122,7 1870 1895
1 122.4 188,7 190,4
2 1238 190,4 192.0
N70PsoKso 3 1247 191,8 1935
4 128,0 192.6 1943
1 1247 191,2 193,1
2 126,1 192.8 1953
NooP70K7o 3 126,9 194.0 196.6
4 127,2 195 4 1975
A 1,4 1,7 1,8
HIPgs B 0,3 0,4 0,5
AB 2,6 2,3 2,5
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Jlooamox b1

Bruine MmiHepaabHuX 00puB (MAKpoAOOpHMB) Ta I03aKOPEHEBOIO

NIUKUBJICHHST MIKpoAOOpMBAMH Ha IUIONIY JIMCTKOBOI IOBEpPXHi IOCIBiB

KyKypyasu y 2022 p., tuc. m/ra

Makpono6puBa| MikpomnoOpuBa 12 nucTKiB HBITIHHVH ququa
(A) (B) (BBCH 30) BOJIOTCHU CTUTIIICTH 3epHa
(BBCH 65) (BBCH 76)
1 239 44.8 41,9
Bes 10Gpis 2 243 453 43,0
3 247 45 6 432
4 250 45,8 43,4
1 25 4 46,8 44.0
2 257 473 447
NsoP3okKao 3 26.0 47,6 45,0
4 26.5 478 45 4
1 26.2 48 4 45,0
2 26.6 49,0 45,8
N7oPsoKso 3 26.9 493 45 8
4 272 49,5 46,2
1 27 .4 49,3 46,0
2 279 49,6 46,8
NooP 7070 3 281 50,0 46,9
4 282 50,3 473
A 0,8 1,0 0,8
HIPos B 0,1 0,1 0,2
AB 1,3 1,4 1,2
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Jlooamox b2
Bruine MmiHepaabHuX 00puB (MAKpoAOOpHMB) Ta I03aKOPEHEBOIO

NIUKUBJICHHST MIKpoAoOpMBAMH Ha IUIONLY JIMCTKOBOI IOBEPXHi IOCIBiB

KyKypyasu y 2023 p., tuc. m?/ra

LBiTiHHS Monotna
MakponobpuBa| Mikponobpusa 12 nuctkiB BostoTell CTHUTJIICTh
(A) (B) (BBCH 30) (BBCH 65) 3epHa7(6]§»BCH
1 28,6 48,5 46,3
Bes 106pue 2 29,3 49 4 47,9
3 29,8 49,7 48,2
4 3013 5010 48’4
1 30,6 51,4 48.8
2 30,9 51,8 49.6
NsoP3oKso 3 31,3 52,0 50,1
4 31,9 52,3 50,4
1 31,4 52,6 49.8
2 31,7 53,2 50,5
N7oPsoleo 3 31,9 53,8 50,7
4 32,2 54,0 51,1
1 32,4 53,1 50,2
2 32,8 53,6 51,5
NaoP70K7o 3 33,2 54,2 51,7
4 33,5 54,6 52,0
A 0,7 1,1 0,7
HIPgs B 0,1 0,2 0,1
AB 1,0 1,3 0,9
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Jlooamox b3
Bruine MmiHepaabHuX 00puB (MAKpoAOOpHMB) Ta I03aKOPEHEBOIO

NIUKUBJICHHST MIKpoAoOpMBAMH Ha IUIONLY JIMCTKOBOI IOBEPXHi IOCIBiB

KyKypyasu y 2024 p., tuc. m/ra

LBiTiHHS Monotna
MakponobpuBa| Mikponobpusa 12 nuctkiB BostoTell CTHUTJIICTh
(A) (B) (BBCH 30) (BBCH 65) 3epHa7(6]§»BCH
1 19,2 40,2 37,1
Bes 106pue 2 19,4 40,6 37,5
3 19,5 40,7 37,5
4 19,7 41,0 37,6
1 20,1 41,8 38,6
2 20,3 42,0 39,2
NsoP3oKso 3 20,4 42,2 39,2
4 20,8 42 4 39,6
1 20,9 43,7 40,1
2 21,3 441 40,5
N7oPsokso 3 21,5 44,1 40,3
4 21,8 445 40,7
1 21,8 45,2 41,8
2 22,5 45,6 42 .4
NaoP70K7o 3 226 45,7 42,2
4 22,7 46,0 42.8
A 0,6 0,7 0,4
HIPgs B 0,1 0,1 0,1
AB 0,8 0,9 0,6
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Jlooamox Bl
BruimB makpo- i MikpoaoOpuB Ha (GOpPMYBaHHSI €JIEMEHTIB CTPYKTYPH

Tliamer Kigekicte| Maca | Maca
Makpono6pusa| MikpogoOpusa | JloBxkuHa Kaanap 3epeH 3 | 3epHa 3| 1000
(A) (B) KadaHa, CM oM ’| KavaHa, | KauaHa,| 3€pEH,
mT T T
1 17,1 43 4400 | 116,4 | 2645
. . 2 17,1 43 4510 | 121,2 |268,7
©3 100pUB 3 17.2 43 4530 | 121,8 | 2689
2 17,2 43 4570 | 124,3 | 2720
1 17,3 45 4580 | 1295 | 2828
NePaK 2 17,4 45 470,0 | 1345 |286,2
50T 30TA30 3 17,4 45 4710 | 134,8 | 286,2
2 17,4 45 4730 | 136,0 | 2875
1 17,5 4.6 4640 | 132,6 | 2858
NP K 2 17,6 4.6 4780 | 136,7 | 286,0
70T50TR50 3 17,6 4.6 480,0 | 137,1 | 2856
2 17,6 4.6 4820 | 138,0 | 286,3
1 17,7 4.8 4730 | 135,0 | 2854
NoPor K 2 17,9 4.8 487.0 | 139,4 | 286,2
S0T70TR70 3 17,9 4.8 4880 | 139,8 | 286,5
2 17,9 4.8 4910 | 1403 | 2857
A 0,3 0,2 45 28 1,6
HIPgs B 0,2 0,2 1,2 0,6 0,4
AB 0,7 0,6 6,3 35 25
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Jlooamox B2
BruimB makpo- i MikpoaoOpuB Ha (GOpPMYBaHHSI €JIEMEHTIB CTPYKTYPH

Tliamer Kigekicte| Maca | Maca
Makpono6pusa| MikpogoOpusa | JloBxkuHa Kaanap 3epeH 3 | 3epHa 3| 1000
(A) (B) KadaHa, CM oM ’| KavaHa, | KauaHa,| 3€pEH,
mT T T
1 17,5 45 4930 | 1357 | 2753
. . 2 17,6 45 508,0 | 141,2 | 278,0
©3 100pHB 3 17,6 45 5090 | 141,6 | 2782
2 17,6 45 511,0 | 143,1 | 280,0
1 17,9 4.6 520,0 | 151,2 | 290,8
NePaK 2 18,0 4.6 532,0 | 157,3 | 2957
S0T 30TR30 3 18,0 4.6 5340 | 157,8 | 2955
2 18,0 4.6 537,0 | 158,2 | 294.6
1 18,0 4.7 5270 | 156,1 | 296,2
NP K 2 18,1 4.7 540,0 | 162,5 | 300,9
70T50TR50 3 18,1 4.7 5420 | 163,0 | 300,7
2 18,1 4,7 5440 | 163,8 | 301,1
1 18,2 4.9 533,0 | 160,1 | 300,4
NoPor K 2 18,3 4.9 5470 | 165,7 | 3029
S0T70TR70 3 18,3 4.9 548,0 | 166,8 | 3044
2 18,3 4.9 550,0 | 168,0 | 3055
A 0,2 0,3 4,1 35 1,4
HIPgs B 0,2 0,2 1,4 0,6 0,5
AB 0,4 0,5 5,6 4,7 2.6
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Jlooamox B3
BruimB makpo- i MikpoaoOpuB Ha (GOpPMYBaHHSI €JIEMEHTIB CTPYKTYPH

Tliamer Kigekicte| Maca | Maca
Makpono6pusa| MikpogoOpusa | JloBxkuHa Kaanap 3epeH 3 | 3epHa 3| 1000
(A) (B) KadaHa, CM oM ’| KavaHa, | KauaHa,| 3€pEH,
mT T T
1 16,5 3,8 365,0 | 88,7 |243,0
. . 2 16,5 3,8 3720 | 921 |2476
©3 100pHB 3 16,6 3.8 3750 | 92,8 | 2475
2 16,6 3,8 3820 | 950 |2487
1 16,6 3,9 3750 | 98,6 |2629
NePaK 2 16,7 3,9 383,0 | 101,3 | 2645
S0T 30TR30 3 16,7 4.0 390,0 | 102,0 | 2615
2 16,7 4.0 397.,0 | 104,5 | 263,2
1 16,8 4.0 384,0 | 105,6 | 275,0
NP K 2 16,8 4.1 397,0 | 107,2 | 270,0
70T50TR50 3 16,9 4.1 402,0 | 107,9 | 2684
2 16,9 4,1 406,0 | 109,2 | 269,0
1 17,0 4,1 403,0 | 110,1 | 273,22
NoPor K 2 17,0 4,2 416,0 | 112,0 | 269,2
S0T70TR70 3 17,0 4,2 420,0 | 112,8 | 268,6
2 17,0 4,2 4270 | 1154 | 2703
A 0,1 0,2 4,2 2.7 2.2
HIPgs B 0,2 0,2 2.1 0,4 0,3
AB 0,4 0,5 6,3 3,2 2.6
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Jlooamox I'l

3MiHa MacH CTPYKTYPHHX YACTHH POCJHH KYKYpPYA3M mnepex 30MpaHHAM

3aJI€KHO Bil BHECEHHSI MaKpo- i MikpoxoOpus y 2022 p., r

Kauan
MakponobpuBa | MikpogobpuBa | (pazom Crebuto | Tuetku | Bonors Bes
(A) (B) 3 pociauHa
3€pHOM)

1 140,0 | 1974 72,4 19,3 429,1

Bes 106pis 2 1458 | 200,2 75,7 19,5 4412
3 146,5 | 203,9 78,7 19,5 448,6

4 1495 | 210,5 82,7 19,6 462,3

1 155,8 | 205,2 80,1 19,7 460,8

NisoPaoKao 2 161,8 | 210,3 82,3 19,9 474,3
3 162,2 | 212,0 83,5 19,9 A77,6

4 163,6 | 217,44 87,2 20,0 488,2
1 1595 | 213,7 83,5 20,1 476,8
NoPsoKeo 2 1645 | 2174 85,3 20,4 487,6
3 164,9 | 221,2 86,8 20,5 493,4
4 166,0 | 229,1 88,0 20,5 503,6

1 162,4 | 222,5 86,5 21,7 493,1

NooProK7 2 167,7 | 225,4 88,7 22,1 503,9
3 168,2 | 229,6 89,6 22,1 509,5

4 168,8 | 238,4 91,2 22,5 520,9

A 3,4 5,3 1,8 0,5 6,5

HIPgs B 0,5 1,7 1,2 0,6 2,6
AB 4,1 6,2 3,4 1,5 8,7
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Jlooamox 2

3MiHa MacH CTPYKTYPHHX YACTHH POCJHH KYKYpPYA3M mnepex 30MpaHHAM

3aJI€’KHO BiJl BHECEHHSI MaKpo- i MikpoxoOpus y 2023 p., r

Kauan
MakponobpuBa | MikpogobpuBa | (pazom Crebuto | Tuetku | Bonors Bes
(A) (B) 3 pociauHa
3€pHOM)

1 162,3 | 236,2 87,5 22,8 508,8

Bes 706pus 2 168,9 | 2404 90,2 23,0 522,5
3 1694 | 2414 92,0 22,9 525,7

4 1711 | 2444 94,2 23,1 532,8

1 180,8 | 245,2 88,9 23,4 538,3

NisoPaoKao 2 188,1 | 247,3 90,6 23,4 549,4
3 188,7 | 2475 92,6 23,5 552,3

4 189,2 | 248,5 95,4 23,5 556,6

1 186,7 | 251,5 91,0 23,5 552,7
NoPsoKeo 2 1944 | 253,1 92,3 23,6 563,4
3 194,9 | 254,0 94,6 23,7 567,2

4 195,9 | 255,2 97,4 23,7 572,2
1 1915 | 265,2 94,0 23,6 574,3
NooProK7 2 198,2 | 266,0 95,6 23,6 583,4
3 1995 | 266,5 96,7 23,7 586,4
4 200,9 | 270,6 | 1004 23,7 595,6

A 3,7 5,5 2,1 0,6 7,3

HIPgs B 0,7 1,9 1,4 0,3 2,1
AB 4,6 7,1 3,8 1,1 10,2
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Jlooamox '3

3MiHa MacH CTPYKTYPHHX YACTHH POCJHH KYKYpPYA3M mnepex 30MpaHHAM

3aJI€KHO Bil BHECEHHS MaKpo- i MikpoxoOpuB y 2024 p., r

Kauan
MakponobpuBa | MikpogobpuBa | (pazom Crebuto | Tuetku | Bonors Bes
(A) (B) 3 pociauHa
3€pHOM)

1 105,6 | 167,5 65,8 18,1 357,0

Bes 706pus 2 109,7 | 168,6 67,1 18,3 363,7
3 110,5 | 170,3 68,2 18,4 367,4

4 113,1 | 1715 69,0 18,5 372,1

1 1174 | 1715 70,3 18,7 377,9
NisoPaoKao 2 120,6 | 173,3 71,8 18,9 384,6
3 1215 | 173,8 72,1 19,0 386,4

4 1245 | 175,3 73,4 19,0 392,2

1 1258 | 176,8 71,2 19,4 393,2
NoPsoKeo 2 127,7 | 1784 73,0 19,5 398,6
3 128,5 | 180,2 73,6 19,6 401,9

4 130,1 | 182,5 74,0 19,6 406,2
1 131,1 | 181,3 73,5 19,7 405,6
NooProK7 2 133,4 | 1834 75,2 19,8 411,8
3 134,3 | 184,0 75,8 20,0 414,1

4 137,4 | 185,6 76,9 20,0 419,9

A 2,3 4,2 1,4 0,3 5,3

HIPgs B 0,4 1,2 0,9 0,2 1,8
AB 3,8 5,5 2,7 0,6 6,4
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XIMIYHMH CKJIAaJ 3epHA KYKYPYA3H 3aJI€’KHO BII 3aCTOCYBAHHSI MaKpoO- i
MikpoaoopuB y 2022 p., %

. Cupuii
Maxkpono6pusa (A)| Mikponoopusa (B) | Kpoxmans nporein Kup
1 70,23 9,78 4,57
Bes 106pis 2 69,95 9,87 4,42
3 69,89 9,90 4,40
4 69,96 9,01 4,37
1 69,34 10,12 4,20
2 69,08 10,24 4,10
NsoP3oKso 3 69,10 10,27 4.0
4 69,23 10,29 4,07
1 69,18 10,25 4,08
2 68,90 10,39 3,96
N7oPsoKso 3 68.96 1041 3.94
4 69,01 10,43 3,94
1 69,02 10,32 4,00
2 68,72 10,39 3,01
NaoP70K70 3 68,81 10,41 3,90
4 68,84 10,44 3,90
Cepenne 69,27 10,21 4,12
A 0,08 0,07 0,09
HIPos B 0,04 0,04 0,05
AB 0,12 0,13 0,15
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XIMIYHMH CKJIAaJ 3epHA KYKYPYA3H 3aJI€’KHO BII 3aCTOCYBAHHSI MaKpoO- i
MikpoaoopuB y 2023 p., %

) Cupuit
Makpono6puBa (A)| Mikponobpuna (B) | Kpoxmanb nporein Kup
1 71,49 9,53 4,18
Bes o6pin 2 71,23 9,68 4,03
3 71,21 9,76 4,00
4 71,23 9,78 3,98
1 70,74 9,90 4,01
2 70,31 10,03 3,92
NzoP30Kao 3 70,42 10,04 3,90
4 70,49 10,09 3,89
1 70,47 10,01 3,92
2 70,11 10,16 3,80
N7oPsoKso 3 70,19 10,19 3,77
4 70,24 10,22 3,75
1 70,14 10,12 3,83
2 69,81 10,19 3,75
NaoP70K70 3 69,89 10,23 3,75
4 69,97 10,25 3,74
Cepenne 70,50 10,01 3,89
A 0,09 0,08 0,06
HIPos B 0,05 0,06 0,04
AB 0,14 0,15 0,10
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XIMIYHMH CKJIAaJ 3epHA KYKYPYA3H 3aJI€’KHO BII 3aCTOCYBAHHSI MaKpoO- i
MikpoaoopuB y 2024 p., %

. Cupuii
Makpono6puBa (A)| Mikpogobpuna (B) | Kpoxmans nporein Kup
1 69,75 10,02 4,83
Bes so6pin 2 69,38 10,09 4,67
3 69,41 10,11 4,70
4 69,34 10,12 4,69
1 69,03 10,39 4,61
2 68,74 10,51 4,50
NsoP3oKso 3 68,71 10,52 4,48
4 68,74 10,55 4,52
1 68,71 10,56 4,48
2 68,45 10,68 4,36
N70PsoKso 3 68,42 10.70 435
4 68,50 10,69 4,36
1 68,42 10,65 4,36
2 68,18 10,75 4,28
NaoP70K70 3 68,16 10,72 4,25
4 68,20 10,79 4,30
Cepenne 68,76 10,49 4.48
A 0,07 0,06 0,10
HIPos B 0,03 0,03 0,05
AB 0,11 0,09 0,17
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Jlooamox E1
XiMiyHUI CKJIaJ OKPpEeMHUX YACTHH POCJIMH KYKypya3u 'y 2022 p., %
MinepaibHi ToKasHuKL CrpuxHI+00r Crre610-LIHeTKI Pocnuna (6e3
no0purBa OpPTKH KauaHa 3epHA)
3051a 3,24 6,08 4,66
BYTJICIIb 46,38 45,23 45,81
BOJCHD 6,28 5,67 5,98
be3 nobpus a30T 0,65 0,28 0,47
cipka 0,09 0,05 0,07
KHUCEHb 43,21 41,06 42,14
30J1a 3,42 6,27 4,85
BYTJICIIb 46,22 45,08 45,65
BOJIEHD 6,31 5,75 6,03
NsoP30Kso a3oT 0,73 0,35 0,54
cipka 0,10 0,05 0,08
KHUCEHb 43,23 41,10 42,17
30J1a 3,49 6,32 491
BYTJICIIb 46,09 44 .96 45,53
BOJIEHD 6,38 5,84 6,11
N70P50Ks0 azoT 0,75 0,38 0,57
cipka 0,09 0,06 0,08
KHACEHb 43,18 41,09 42.14
30J1a 3,56 6,35 4,96
BYTJICIIb 45,89 4477 45,33
BOJICHD 6,42 5,89 6,16
NsoP7oK70 a30T 0,78 0,41 0,60
cipka 0,10 0,07 0,09
KHUCEHb 43,10 41,01 42.06
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XiMiyHHUI CKJIaJ OKPpEeMHUX YACTHH POCJIMH KYKypya3u y 2023 p., %

MinepaibHi ToKasHUIKL CrpuxHI+00r Crre6.10-LIHeTKI Pocnuna (6e3

no0purBa OpPTKH KauaHa 3epHA)
301a 3,45 6,75 5,10

BYTJICIIb 46,23 45,12 45,68
BOJIEHD 6,35 5,69 6,02
be3 nobpus a30T 0,53 0,21 0,37
cipka 0,08 0,04 0,06

KHUCEHb 43,32 41,15 42,24
30514 3,74 6,89 5,32

BYTJICIIb 46,05 44 97 4551
BOJIEHD 6,56 5,82 6,19

N50P30K30 a30T 0,68 0,27 0,48
cipka 0,09 0,06 0,08

KHUCEHD 43,36 41,20 42,28
30J1a 3,85 6,93 5,39

BYTJICIIb 45,95 44,90 45,43

BOJIEHD 6,64 5,86 6,25
N70P50Ks0 azoT 0,71 0,32 0,52
cipka 0,10 0,06 0,40

KHACEHb 43,08 41,02 42.05

30J1a 3,89 6,96 5,43

BYTJICIIb 45,81 44 .56 45,19

BOJICHD 6,71 5,97 6,34

NsoP7oK70 a30T 0,73 0,38 0,56
cipka 0,10 0,06 0,08

KHUCEHb 43,15 41,24 42.20
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XiMiYyHHUI CKJIaJ OKPEeMHUX YACTHH POCJIMH KYKypya3u 'y 2024 p., %

MinepaibHi ToKasHuKL CrpuxHI+00r Crre610-LIHeTKI Pocnuna (6e3

no0purBa OpPTKH KauaHa 3epHA)
3051a 3,52 6,45 4,99

BYTJICIIb 46,42 45,34 45,88
BOJCHD 6,41 5,73 6,07
be3 nobpus a30T 0,48 0,25 0,37
cipka 0,08 0,06 0,07

KHCEHD 43,44 41,27 42,36

30J1a 3,88 6,59 5,24

BYIJIEIb 46,15 45,12 45,64
BOJIEHD 6,50 5,88 6,19

NsoP30K30 a3oT 0,57 0,31 0,44
cipka 0,08 0,06 0,07

KHACEHb 43,48 41,30 42,39

30J1a 3,92 6,65 5,29

BYTJICIIb 46,06 45,03 45,55

BOJIEHD 6,53 5,92 6,23

N70P50Ks0 azoT 0,61 0,34 0,48
cipka 0,09 0,06 0,08

KHCEHD 43,41 41,29 42,35

30J1a 3,97 6,71 5,34

BYTJICIIb 46,01 44 91 45,46

BOJICHD 6,72 6,01 6,37

NaoP70k7o a30T 0,65 0,39 0,52
cipka 0,09 0,05 0,07

KHUCEHb 43,47 41,10 42.29
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EUROCERT

Center for Independent Certification

[lenTp Heaanemuol ceprudiranii

«€CBPOCEPT» “EUROCERT”
Hum nigrsepayemo, mo: Ceprudgirar No EU-030/10/862
We herewith confirm that: Kuis 30 sxosraa 2024p.
ITPOTOKOJI BUIITPOBYBAHbB
3aMOBHHK : IICII «<AI'PODIPMA «CBITAHOK»
Yrpaina. 08652, Kuisceka 06:21., Binonepkireskuii p-11, e. Kopaniska, sy;. Mouacrupenra,l.

IIpoaykmia *: IMesern 3 BIAXOAIB JTHCTH | CTPHIKHIE KYKY DY/ 131,

Biabip npobu: 3pobeHo 3aMOBHUKOM.

Jlara Binbopy npoo: 18.10.2024.

Jara nqocraskn B 1adoparopiio: 21.10.2024.

Jara nposegenas BUNpoOyBaHb: 30.10.2024.

Ne npo6m radoparopHmii: 5862

Bunpodysauus: [Ipoda sunpodysana BIAMOBIAHO 10 HOPMATHBHIX
JOKYMEHTIB, Y3rO:KeHHX 3 3aMOBHHKOM.

PE3SVJIBTATH BUTIPOBYBAHb

3uavennn  Hopmatns |

HaiimenyBaHHs NOKa3HHKIB IS ‘r:xusun.z(.m” MeToa
Poawmipu, aommuma, L, vz 10(1,3d) | Sxd EN 1 ‘-%H ]
aiamerp, D, mm: 8+1 - lO mm
Ilinsricrs, DE, kr/nqw? = [ 1,00 T <112 EN 15415-1
3araanbHa BosOriCTS, I, % ‘ 9.46 fﬁ <10 | EN/TS 147742 |
BosbHiCTh, Ha cyxmii eran Ad, % ‘ 0.32
? - Ha poﬁ)otmﬁ cTaH Af: % 0.;9 =05 | RS 110
Tennora sropauus: QUs Buma, M) Lx/kr (Kkamn)| 14.8(3534.91) <19 !
QPH Huzcua, M La/kr (Kkan) 13.4(3200.53) e A
Mexaniuyaa minaiceTs rpanysm, DU, % 98.1 > 97,6 C U EN 2101
Banunenicrs, % 1.9 <23 DIN-Plus Scetion 3,11
BaraanHa cipka, Stq, % 0.003 <003 | EN/TS 15408
Bumicr x10py, CL % ; 0.004 <002 | ENAS 15408 |
Bumier azory, N4, % 4 0.03 <043 ENITS 15408

EchepTHHﬁ BIICHOBOK: 3pa30K Mae Hﬂ}lllili("l‘l- OJHAKM aITLTEPHATHBHOTO BUAY HaauBa.
* ITo 1aHum 3aMOBHUEKA.
** Knac axocri.
30 :xosTHA 2024p.
Kuis, Vkpaiuna
EUROCERT General Manager:

N " o
E ® (’ ! ‘.
\(' 2 {1 )/ CEPTY@K uu
N \ ”E A J( ‘ // (_/
—— «\, u (..)

“EL-'ROCFRT&LN : 03057, Smolenska Street, 19,
tel.: + 38 044 228-05-80, + 38 063 237-26-30. evrocert.infoagmail.com
Rev. 1
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Hooamox K2

EUROCERT

IlenTp Hesanemuol ceprudikamii Center for Independent Certification

«€BPOCEPT» “EUROCERT”

Hum nigreepamyemo, mo: Ceprudirar Ne EU-029/10/861
We herewith confirm that: Kuie 29 worraa 2024p.

ITPOTOKOJI BUIIPOBYBAHD
3aMOBHUEK : I[ICII «<AI'POD®IPMA «CBITAHOK»

Vrpaina, 08652, Kuisceka 06:., Binonepriscniniit p-u, ¢. Kosaaiska, sy Monacrupeska,l.,
IIpoaykuis *: ITesieTy 3 BIZIXORB JHCTH | CTPHIKHIB KYKYPY/I31L.
Bindip npodu: 3pob61eHO 3aMOBHUKOM.
Jara BigGopy upoo: 18.10.2024.
Jara gjocragku B 1adoparopio: 21.10.2024.
Jara npoBeeHHs BUIPOOYBAHB: 29.10.2024.
Ne npo0n 1abopaTopHMii: 5861
Bunpooysauusa: [Ipo6a sunpodysaHa Bi/IIIOBIIHO /10 HOPMATHBHUX
JOKYMEHTIB, Y3ro/KeHHX 3 3aMOBHHKOM.

PE3VIIBTATH BUIIPOBYBAHD

- " 3uaveHusn | Hopmarus
HaiimenyBaHHA NOKA3HUKIB noxasmmxis [EN 4061 2AL"™ Meron
Poamipn, nosmuHa, L, mm: 18(3d) <5xd | ,\7 1961-1
aiametp, D, mm: |  6=1 - 4-10 mm
Mlineaicrs, DE, kr/av? . 102 <1.12 EN 154151
3ara;abHa BoJOTICTE, IV, % — | %% | a0 ENITS 14774-2
3oabHicTs, Ha cyxuii cran Ad, % 0,29 - -
"na poﬁi)-u-u“l crau Ar, % 0.35 505 SNIRETIR
Tensora sropauns: Qs Buma, \ULK/M‘ (Rxam) 16,2(3869.30) <19 — '
> Al EN/TS 14918
QPu Hukua, MIx/kr (Kkan) 13:5(3702.11) =
Mexaniuua Miuuicrb rpanym, DU, % | 9845 >97.5 EN 15210-1
Bann *lel-_x!ch, ' 116 | <23 DIN-Plus Section 3.11
Baraabua cnpua, Stq, % 0,001 <0.03 EN/TS 15408
Bwmier xmopy, Cl, % Sy 0,004 ‘ <0.02 EN/TS 15408
Bwumicr azory, N9, % 003 | <03 EN/TS 15408

El\CﬂP[J'!H"ll BHCHOBOK! 3pPasor mac “clﬂll“l( Th OZHAaKH a. llwll‘pHdIlllHIOlU BILLY IMTATHBA,
* [To naHuM 3aMOBHHUKA.
** Kaace arocri.

29 mOBTHa 20‘74p

1 Zirbentio
“EUROC bRT”L&d}%&dm Qg}a 03057, Smolenska Street, 19,

tel.: + 38 044 228-05-80, + 38 063 237-26-30. evrocert.infoegmail.com
Rev. 1
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Jlooamox 31

AKT
BIPOBAZKEHHSI 3aBeplieHol HayKoBo-TexHiuHoro aocsirnenns (HT/) sk
pe3yabTart 3akinyeHoi HaykoBo-aocJianoi podorn (H/AP)

1. Hasa H/IP, 10 BnpoBaJKyeThesi: BUPOILYBAaHHSA KYKypyA3H Ha (oHi
BHeceHHS NooP70K7 mepex ciB6OI0 y mnoeqHaHHI 3 I03aKOpPEeHEBUM
mipKuBJIeHHsM Mikponobpusamu Ikap biro Pyre (0,5 n/ra) + Ikap ®ocrto
(0,5 n/ra) + Ixap 3into (0,5 n/ra).

2. HaykoBo-a0cJ1iiHa yecTaHOBA (3aKJ1a/1 BHUIOT OCBITH) SIKOIO O/1ePKAHO
HT/I Ta 3anponoHoBaHO 10 BIPOBA/KeHHs1, aBTOpH: binouepkiBchkuit
Hal[lOHAJIBHMIT arpapHuii yHiBepcuTeT, 3acyxa A.A.

3. Kum i koau npuiinsito pimenns npo snposaxxkenuss HT/I: Buenoio
pamoro  ArpoGiorexHosoriyHoro  ¢akynerery  Binouepkiscekoro
HaLllOHAJIBHOI'O arpapHoro yHiBepcurety (mpotokon Nel2 Bin 04.04.24 p.)

4. Ha3ea rocnojapersa i ioro aapeca, ie NIpOBOAHTHCS BIPOBAIKeHHS:
TOB «d)](-ﬂ'l’jj,» KuiBchka o6nacTh, bBinouepkiBCbKHid paiiOH, CMT.
Bonopapka, By:1. 3apiuna 80, 09301

5. Piki o6csir BnpoBaakenns: 2024 p., 153 ra

6. Orpumano QakTHYHMIT eKOHOMIUHMI edeKT Bil BNpOBaKeHHsSI HA
OAMHHLIO (ra, roJIOBY, MALIMHY i T.IL.) i HA Bech 00CSAT BNPOBA/KeHHS:
TMOPIBHSHO 3 [NPUIHATOI B TOCIMOAAPCTBI TEXHOJOTIEI BUPOILYBaHHS
KyKypy/3# oTpyMaHo Ha | ra nonatkoBoro npuOyTky 6250,4 rpH a Ha BCIO

oy — 956,3 THc rpH.
Axt cknazneHo 1 mucronana 2024 poky

Ipeacrasnuk bfouepkicskoro HAY

3n00yBay 3acyxa A.A.
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Jlooamox 32

AKT

BIPOBA/’KeHHsI 3aBeplIeHol HayKoBO-TexHiuHoro gocsirnenns (HT/I) sk

pe3yJbTaT 3aKiH4eHoi HayKkoBo-Jocaianoi podoru (HAP)

. Haspa H/IP, mi0 BnpoBaxKy€ThCsi: BUPOILYBaHHS TiOpUay KyKypya3u

CHU Oxreon (PAO 380) st BUpoOHHUIITBA 3epHA Ta MAJIUBHUX IeJeT.

. HaykoBo-aoc/iigHa ycTaHoBa (3aKJIaJl BHIIOI OCBITH) SIKOIO O/1eP:KaHO

HT/I Ta 3anponoHoOBaHO 10 BIPOBaKeHHsl, aBTOPH: bijonepkiBchkuit
HalllOHAJILHUM arpapHuii yHiBepcuTeT, 3acyxa A.A.

Kum i xosin npuiinaTo pienns npo Bnposaxxkenns HT/: Buenoro
pagolo  ArpoGiorexHosnoriuHoro  ¢akynerery  BinonepkiBcskoro
HAlliOHAJILHOTO arpapHoro yHiepcurety (mpotokosn Nel2 Bix 04.04.24 p.)
Hasga rocnoaapcTsa i iioro aapeca, e NpoBOJAHTHCS BIPOBAIKEHHS
ITIOIT «Arpodipma VY3uHCchKa», KuiBchka obnacte, bBinouepkiBchkuit
paiion, M. Y3uH, Byn. Boni 26, 09161

Pik i o6csar BnpoBamxenns: 2024 p., 103 ra.

Orpumano pakTHYHHIT eKOHOMIYHHII eeKT BiJ BNpOBaJ’KeHHs Ha
OoAHHHIIO (ra, FOJIOBY, MALIHHY i T.1.) i HA Bech 00CAT BIPOBA/ZKEHHS:
30MpaHHs i BUKOPUCTAHHS MMICISHKHUBHUX PEINTOK (M0GiuHOI MpomyKILii)
KYKYPYZA34 Ui BUPOOHHMLTBA MAJIMBHUX IejeT 3abe3nedye J0JaTKOBHH
npubyTOK, 10 OTPHMAHOro 3 mpojaxcy 3epHa 22124,5 rpu/ra abo 2,278

MJIH I'PH Ha BCIO IUIOILY.

AxT cknaneHo 5 nucronana 2024 poky

[TpencraBHUK inouepycm(oro HAY KePiBHPfI‘(‘"rﬁ‘cfﬁd o,
s'/' 3‘ & 2
37100yBay 3acyxa A.A. /e

/

Yy

£l Ké’s.é;éi\?'x MA.
12 x|
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Jlooamox 33

AKT

BIPOBA/IZKeHHsI 3aBepieHol HayKoBo-TexHiuHoro aocsaruenns (HT/) ax

pe3yJbTaT 3aKiHueHol HaykoBo-aocaiaHoi podorn (H/P)

. Hazea HJ/IP, mio BHmpoBafKyeTbCsi: NMPOBEJEHHSIM Nepea30oupanbHOl

Jecukaiii mocisiB Kykypyasu Pernon Cymnep (3 n/ra).

HaykoBo-oc/1iiHa ycTaHOBa (3aKJ1a/l BHIOT OCBITH) SIKOIO O/IepP/KaHO
HT/{ Ta 3anponoHoBaHo 10 BIPOBa/zKeHHs, aBTOpH: binonepkiBcskuii
HalllOHAJIbHUI arpapHuil yHiBepcurerT, 3acyxa A.A.

Kum i koan npuiinsito pinenns npo snposaaxkenns HT/[: Buenoro
pagoio  ArpoGiorexHonoriunoro  ¢axynsrery  BinonepkiBcskoro
HaIlIOHAJEHOTO arpapHoro yHiBepcutety (nporokon Nel2 Bix 04.04.24 p.)
Ha3sBa rocnoaapcersa i ioro aapeca, e NpOBOAHTHCS BIPOBA/IKEHHS:
TOB «Mpis», Kuicbka o6nacts, binouepkiBeskuit paiton, ¢. bromuni,
By Binouepkisceka 34-A, 09165

Pik i o6csir BnpoBaxkenns: 2024 p., 74 ra

Orpumano GakTHYHHI eKOHOMiuHHIl edeKT BiAl BNpOBaJKeHHS HA
oMHHILIO (ra, roJioBy, MalIHHY i T.1.) i HAa Bech 00CST BIPOBA/’KEHHS:
TpOBE/ICHHAM Tepe30upaibHOi JecHKallii MoCiBiB KyKypy/a3H I03BOJIHIIO
3MEHIIUTH BOJIOTICTh 3€pHA, LIO BiJNOBIJHO 3MEHIIWIO BUTPATH Ha HOro

CYLIiHHS i CTIPUSAIO OTPHMAHHIO IOAATKOBOro MpulyTKy Ha 1 ra 1523,4 rpH.

AxT cknaneHo 28 sxoBTHs 2024 poky \

ITpexncraBuuk Bjnonepkiscskoro HAY

3n00yBay . 3acyxa A.A.
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CIIUCOK MYBJIKAIINA 3A TEMOIO JUCEPTAIIIL

CrarTi B HAyKOBMX BUAAHHSAX, BKIIOYECHUX 0 Nepeniky (paxoBux BUIAHb
Ykpainu:

1. 3acyxa A.A. 3MmiHa OIOMETPUYHUX MOKA3HUKIB POCIHH KYKYpYI3H
3QJIEKHO B1J] 3aCTOCYBAHHS JIOOPUB Ta PETYISTOPIB POCTY POCIU. AepapHi iHHOBayil.
2023. Ne 22. C.46-54. DOI https://doi.org/10.32848/agrar.innov.2023.22.8

2. Baxniit C.I1., 3acyxa A.A. BruiuB 100puB Ta PeryisiTOPiB POCTY POCIUH
Ha TMPOAYKTUBHICTh OCHOBHOI 1 MOOIYHOT TpoAyKIii KyKypyn3u. Taepiticoxui
naykosutl eicnux. 2024. Ne 137. C. 44-55. DOI https://doi.org/10.32782/2226-
0099.2024.137.6 (naranysanmns ma npoeedenHs 00CHIONCEeHb, AHANI3 | Y3A2AIbHEHHS]
pe3yabmamis, nanucanus cmammi, yacmka yuacmi—60%)

3. 3acyxa A.A. BB jecukaHTIB Ha BOJIOTICTh, YPOXaWHICTh 3€pHA Ta
noO19HOT TPONYKINT KYKYpYya3u. Vrpaincoxuil socypuan npupoonudux Hayx. 2024. No
9. C. 235-246. DOI https://doi.org/10.32782/naturaljournal.9.2024.24

4. 3acyxa A.A., Baxuiit C.II. Oco6muBocTti hopmMyBaHHS YPOXKAWHOCTI,
SKICHUX TIOKa3HUKIB 3epHA 1 TOOIYHOT TPOAYKITIT KYKYPY/A31 Ta pO3paXyHKOBHM BUXI1/T
NaJUBHUX TIEJET 3ajJeKHO B EJIEMEHTIB TEXHOJIOT1l BUPOINYBaHHS. AepapHi
innosayii. 2024. Ne 26. C. 41-52. DOI https://doi.org/10.32848/agrar.innov.2024.26.6
(nnany8anHs ma npo8eOeHHs O0O0CNI0JHCeHb, AHANI3 [ Y3A2ANIbHEHHs pe3yabmamis,

nanucanms cmammi, yacmka yuacmi — 50 %)

Marepiainu HaykoBUX KOHQepeHIlil, fKi 3acBiIUy0Th anpodanio matepiaJiB
AMCepTAaIlii:
d. 3acyxa A.A. ®opmyBaHHS IUIOMII JIMCTKOBOI TIOBEPXHI POCIHH
KYKYPY/I3H 3a PI3HHX J03 MiHEpadbHUX M00puB. Martepiaim Mi>KHApPOIHOT HAYKOBO-
NpakTU4HOi KOH(pepeHlil «/HHosayilini mexHon02li 6 azpoHOMii, 3emieycmpoi,

elleKmpoenepeemuyi, JicOBOMYy mda CA0080-NAPKOBOMY 20Cnooapcmei», M. bina
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epxkaa, 21 xxoBtHs 2021 p., BHAY, C. 8-9.

6. 3acyxa A.A., Kozak JLLA., Kauan JL.M. Bukopucranas mno0Oi4yHO1
OpOAYKUIi KYKypyA3u JUisi BUPOOHUITBAa MaJMBHUX OpukeriB. Marepiaiu
MixHapoaHOT HayKOBO—TIPaKTUYHO1 KOH(pepeHil «Cenexyis acpokyibmyp 8 ymosax
3MIH Kaimamy: Hanpamu ma npiopumemu», M. Opeca, 30 Bepecus 2022, IKOCT
HAAH, C. 192-195. (asmopcmeo 45 %, ompumano excnepumeHmanvhi Oawi,
npo8edeHo anani3 pe3yabmamis, HAanUCaAHHs me3)

7. 3acyxa A.A., Baxniit C.I1., Ko3ak JI. A. BB perynaropiB pocty Ta
MIKpO0OPHB Ha TUIONLY JINCTKOBOI MOBEPXHI POCIMH KYKYpY/I3U. 301pHUK MaTepialiB
I[I MixHapoaHoi HayKOBO-NpakTU4YHOI KoHbepeHuii «Cenexyisi azpoxyibmyp 6
yMo8ax 3miH Kiimamy. Hanpamu ma npiopumemu», M. Opeca, 24 6epe3ns 2023 p.,
IKOCT' HAAH, C. 246-248. (aemopcmeso 50 %, ompumaro ekcnepumenmaivbHi Oami,
npo8edeHo anani3 pe3yibmamis, HAanUCaAHHs me3)

8. 3acyxa A.A., Kozak JI. A. TliCJSDKHMBHI 3alIUIIKU KYKYPYI3H SIK
mxepeno eneprii. Marepianu X1 MiKHapOIHOT HayKOBO-TIPAKTUYHOI KOH(EpEeHIii
MOJIOJIUX BYEHUX 1 crierianicTiB «Cenekyis, eenemuxa ma mexHoao2ii 6upouyeaHHs
cinbcbKo2ocnooapcbkux Kyaomyp», ¢. Llenrpansne, 21 kBitHsa 2023 p., MIIT HAAH,
C. 50. (asmopcmeo 60 %, ompumaHo excnepumeHmanvHi 0aHi, NPOBEOEHO AHANI3
pe3yibmamie, HanucaHHs mes)

Q. 3acyxa A.A., Baxniit C.I1., Kozak JI. A. Jlunamika npoxokeHHst (a3
pOCTY 1 PpO3BUTKY PpOCIHH TiOpHAaMu KyKypyA3u TiJ BIUIMBOM Makpo- i
MIKPOKPOJIOOpUB Ta PETYIATOPIB POCTY POCIWH. MaTepiain Mi>KHapOJIHOI HAyKOBOT
koHpepenmii 3  Haromm  100-piyus  Big  AgHA  HAPOHKCHHS  JOKTOpa
CUThCHKOTOCIIOIAPCHKUX ~ HayK, Tmpodecopa, akagemika HAAH Banentuna
CepriitoBuua L{ukoBa «3eprosa eanyzv — npodiemu ma nepcnekmusy mexHoa02iuHo20
3abesneuenns», M. Jlainpo, 12—13 xostHs 2023 p., Y I3I' HAAH, C. 121-122.
(asmopcmeo 40 %, ompumano excnepumeHmanvHi OaHi, NPOBEOeHO AaHAI3
pe3yIbmamie, HanucanHs mes)

10. 3acyxa A.A., Kozak JI.A. HakonmdeHHs cyxoi pe4OBHHHU DPOCIMHAMHU

KYKYpyA3d MiJ BIUIMBOM YAOOpPEHHS Ta PEryjsaTopiB POCTy pociuH. Marepianu
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MDKHapOJHOT HAyKOBO-NIPAKTHUYHOI KOH(EpeHuii «IHHOo8ayilini mexHono2ii 6
azpouomii, 3emaeycmpoi, enexmpoenepeemuyi, JaiCO8OMY mMa CaA0080-NAPKOBOMY
eocnoodapcmeiy», M. bina Ilepksa, 26 xoBTHs 2023 poky, BHAY, C.44-46.
(asmopcmeo  60%, ompumano eKCnepuMeHmanbHi OaHi, HNPOBEOeHO AHAali3
pe3yibmamie, HanucaHHs mes)

11. Baxuii C.II., 3acyxa A.A., IlaBmiuenko K.B., Himenko C.C.
dopMyBaHHSI BUCOTH POCIWH 1 MPUKPITJIEHHS KayaHa y POCIUH KYKYPYI3H TIif
BIUIMBOM Makpo- 1 Mikponoopus. 30ipHuk marepianiB VIII MixnapoaHoi HaykoBO-
NPAKTUYHOI 1HTepHET-KOH(pepeHIli «XiMisl, 610TEXHOJIOT1sA, €KOJIOT1sl Ta OCBITa», M.
[lonraBa, 15-16 tpaBus 2024 poky, IIHAY, C. 195-197. (asmopcmeo 30%,
OMPUMAHO eKCNePUMEHMAIbHI 0aHi, Npo8edeHO AHANI3 pe3ybmamie, HANUCAHHSL
me3s)

12. 3acyxa A. A., Kauan JI. M., Himenko C. C. ExoHomiyHa oOIliHKa
BUPOOHMIITBA MEJIET 3 MOOIYHOT MPOAYKINII KYKYPY/I3H 3a PI3HUX BapiaHTIB JecUKaIlii
nociBiB. Martepianu VI MixHapoaHoi HayKOBO-TIpakKTHUYHOT KoH(pepeHIii «(Ceimogi
POCIUHHI pecypcu. cman ma nepcnekmusu pozsumky», M. Kuis, 8 xoBtHsa 2024 p.,
VYkpaincbkuii 1HCTUTYT ekcneptusu coptiB pocinuH, C. 91-93. (asmopcmeo
40 %, ompumaHo eKCnepuMeHmanvbHi OaHi, NPOBeOeHO aHAli3 pe3yabmamis,
HAnuCaxHs mes)

13. 3acyxa A.A., Baxniit C.I1., Kozak JI. A., I'opoxenpkuii O.C. AxkicHi
MOKA3HHUKHU Ta eHEPreTUYHA IIIHHICTh MOOTYHOT MpoAyKIIii KyKypya3u. Marepianu XIII
Bceykpaincbkoi HayKOBO-TIPaKTUYHOT KOH(EpPEeHIii MOJOIUX BUCHUX «AKMYanbHi
npobdemMu  acponpomMuciosozo 8UpoOruymea Ykpainu: cmpameeii cmitikocmi
CLIbCLKO2OCNOOAPCHbKO20 CEKMOPY Ni0 Yac GiiHU Mma y NICAA80EHHUU nepiod, JIbBIB-
Oo6pommne, 19 mucronama 2024 p., ICTKP HAAH,C.33-35. (asmopcmeo 30 %,
OMPUMAHO EKCNepUMEHMANbHI OaHi, NPO8e0eHO AHANI3 pe3yIbmamie, HANUCAHHSL

me3s)
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	У Київській області площа сільськогосподарських угідь становить 1658,9 тис. га, це 58,9 % від загальної площі області. Посівні площі охоплюють 1353,7 га, або 48,1 % від загальної площі області, сільськогосподарські угіддя – 81,4 %, з яких 81,6 % – ріл...
	Ґрунт на дослідних ділянках відноситься до чорнозему глибокого середньосуглинкового на лесовидному суглинку. Цей вид ґрунту типовий для Лісостепової частини Київської області. Орний шар ґрунту (0–30 см) має зернисто-пилувату структуру, а підорний шар ...

