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AHOTAIUS

beskoposatinuii B. M. ®opmyBaHHsS TPOAYKTUBHOCTI pINaky O3WMOIO
3aJIe)KHO Bl €JIEMEHTIB TEXHOJIOTii BHUpOIIyBaHHA B yMmoBax JlicocTemy
[TpaBoGepexknoro. — Kpamigikamiiina HaykoBa mMpais Ha TMpaBax PYKOMHCY.
Juceprariist Ha 3100yTTsI HAYKOBOT'O CTYIIEHS JToKTopa (hisiocodii 3a creriagbHICTIO
201 Arponomis, ramy3i 3HaHb 20 — ArpapHi HAyKH Ta MPO0BOILCTBO. — [Tomichkuii
HaIllOHATBHUIN YyHiIBepcUTeT, MIHICTEpCTBO OCBITH 1 Hayku Ykpainu, Kutomwp,
2025.

VY nucepraniiiHid poOOTI TEOPETUYHO OOIPYHTOBAHO 1 MPOAHAII30BAHO
IHHOBAIlIMHI TIIXOMW IIOAO0 ONTHUMI3allii €JIEMEHTIB TEXHOJOTIi BUPOIIYBaHHS,
BCTAHOBJICHHSI OI0JOrIYHUX OCOOJIMBOCTEH POCTY 1 PO3BUTKY POCIUH piHaKy
o3uMoro 3a MixHapoHoto mkanorw BBCH 3anexHo Big 010JI0T4YHOTO NOTEHIATY
cyuacHux riopuaiB InVigor 1030, Mepceaec ta JIK ExcemnmiH, crocoOy ciBOu
(ILUPUHU MIXKPSIb), YIOOPEHHS 1 PYHTILHUIHOTO 3aXHUCTY.

MeToto ekcrepuMeHTy OyJi0 BHUSABJICHHS 3aKOHOMIPHOCTEW (OpMyBaHHS
MPOAYKTUBHOCTI PIMAKy O3MMOIO 3aJ€KHO BIJ YJAOCKOHAJICHHS €JIEMEHTIB
TEXHOJIOT1i BUpoIlyBaHHA B perioHi [IpaBobepexnoro Jlicocreny Ykpainu. 3rigHo
nepeadayeHuX 3aBllaHb OyJo po3po0ieHO poOoUy TINMOTe3y HAYKOBUX JOCTIIIB,
c(hopMOBaHO TEMY HAyKOBOi pOOOTH Ta BUBHAUYECHO (PAKTOPHU AOCIIIKEHbD.

ExcniepuMenTanbH1 HOCTIKEHHS 13 CY9aCHUMH TiOpUIaMU pilaKy 03UMOTO
npoBoguian  BrpomoBxk 2022-2024 pp. B ymoBax TOB «llomimns IDmrocy
[IeneTiBChKOrO pailoHy XMEIbHUIBKOI 00JacTi Ha YOPHO3EM1 THUIIOBOMY. YMICT
I'yMyCy Ha JOCIiIHMX IiISHKAaX CTaHOBMB 3,2%. IpyHTOBI i moroani ymoBu Gynu
JOCTaTHRO MPUAATHUMH JJII ONTUMAIBHOTO BUPOIIYBaHHS PillaKy O3MMOTO Y 30HI
Jlicocreny IIpaBoGepexHOTO.

MeTeoponoriydi MOKa3HUKH 3a TEMIIEPaTypHUM PEKHMOM 1 KIJIBKICTIO
OmajiB MaJid 3a POKaMH JEsKl BIIXWUJIECHHS BiJ CepeHIX OaraTopiyHUX JaHHX.
Haii6inpmr onTuManbHl YMOBHU MJIi HOPMAJIBHOTO POCTY 1 PO3BUTKY POCIHH Ta

dbopMyBaHHS 1HAUBIIYaTIbHOT TPOYKTUBHOCTI T10pUIIB PilaKy 03UMOTO CKJIATUCS
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y 2022 ta 2023 pp. ['iaporepMiuHi yMOBHU BereTaiiiiHoro mnepiogy 2024 p. Oynu
MEHIII CTIpUATIUBUMU (y (a3l HBITIHHS CIIOCTEPITaIM 3aMOPO3KH ), 110 TMPHU3BEIIO J0
3HIKEHHS BPOKAMHOCTI HACIHHS TOpU/IiB, 1110 BUBYAIIM B JOCITIIAX.

Ha picT 1 po3BHTOK pillaKky 03MMOT0 BILUIMBAJIM COPTOB1 OCOOJIUBOCTI POCIHH
1 moroani ymoBu. [loBHI cxomm pociuH TiOpuay InVigor 1030 i Mepcenec
CIIOCTEpITaJIk 3a POKaMH JOCTiKeHb yepe3 9—12 nib, riopuny Excenmn — yepes
8—13 nHiB. Ilepion akTUBHOT OCIHHBOI BETeTaIlli pillaky 03MMOT0 TPUBAB BiJ] CXO/IIB
10 19-20 nucronana (hopMyBaHHS PO3ETKH JIMCTKIB) 1 cTaHOBUB A1t 2021-2022
poky 84—85 ni6, 2022-2023 poky — 88—89 ni6 Ta 2023-2024 poky — 84—85 nib.
Bererauiiinuii nepiog pinaky 2021-2022 poky tpuas 221 no0y, 2022-2023 poky
—222 nobu i2023-2024 poxy — 228 ni0.

['ycrota pociuH pinaky 1o Mipl 30UIbIICHHS I[MIUPUHUA  MIKPSIb
3MEHIIyBajacs 1 CTAaHOBMIIA JUIsl By3bKOPSIIHOTO crioco0y ciBou (15 cm) 42,7-43,1
wt./M?, g Mikpsaas 30 em — 40,4—41,2 wrr./m? 1 g Mikpaana 45 cm —37,1-38,2
wr./mM*. T'ycrora pocnun riopuny InVigor 1030 xonupanacs 3a poxamu Bix 38,7
wt./mM? 10 44,0 wt./m?, riopuny Mepceenec — Bin 39,0 mr./m? 1o 43,7 wt./m? i ribpugy
Excermun — Big 38,3 wt./mM? 10 44,3 mr./M%. B cepeTHROMY 3a TPH POKH HE3AJIEKHO
BiJl (haKTOpIB, IO BUBYAIMCS, T'yCTOTAa POCIMH ycCiX TiOpuaiB Oyia Maiike Ha
OJIHaKOBOMY PiBHI.

MakcumanbHy BUCOTY POCIIMH PillaKy 03UMOT0 CIIOCTepiraiu y ¢asi I[BITIHHS
3a PSIAKOBOTO COCO0y CIBOM 13 MIUPUHOIO MIXKPSAL 15 cM, sika cTaHoBUJIa 163 cm
(riopua Mepcenec), 172 cm (ri6pun InVigor 1030) 1 173 cm (ribpun Excenmn).
®opMyBaHHS BHUCOTH POCIHMH ICTOTHO PIZHHJIOCS 3aJ€KHO BIJl T1IPOTEPMIYHUX
YMOB BereTaliiHoro nepioay. HaitOuipma BucoTa cteba0CTOr0 pilaky BiAMiueHa y
2022 pomi, siKka CTaHOBHWJIA He3aleXHO BiJ riopuny 164-175 cm, y 2023 poui
3HU3WIach 10 163—173 cm, a B 2024 pomi — 162—171 cm. Cepeans BUCOTa pOCIUH
riopuay InVigor 1030 Oyna HalOUIBII ONTHUMAabHOK 3a 000X BapiaHTIB 3
ynooperasm — 167 cm1 171 cm, y riopuny Excenmia ganuii mokasHuk CTaHOBUB 166

cm1 170 cm.
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3a momero ymnctkoBoi noBepxHi Ti0pug BAYER JIK Ekceniun nepeBakan
riopun Mepcenec Ha 9,6% y dasi ctedmyBanns 1 Ha 10,3% y dasi usitinas. ['6pusg
BASF InVigor 1030 BignoBiaHo ¢popMyBaB IUIONTY JUCTKIB Ha 6,9 Ta 7,6% Oinbiie
nopiBHsHO 3 T16puoM NPZ LEMBKE Mepcenec.

Pocniunn  ribpuny Excenmmu chopMmyBanu MakcUMaidbHE —3HAYCHHS
(OTOCHHTETUYHOTO TOTEHIiay Yy Iepiof OyTOHi3amig-uBiTiHAS — 2,352 MiIH. M>-
ni6/ra 3a BHeceHHS Ni4P10K40 (don) Ta 2,641 mun. m>-1i6/ra 3a KOMOIHOBaHOTO
BHeceHHs N40P40K4o + ApaBita bpacitpen IIpo, 2 n/ra (BBCH 33-37). I[Ipu ubomy
OyB 3aikCOBaHMI ONTUMATBHUIN MOKA3HUK YMCTOI MPOAYKTUBHOCTI (POTOCUHTERY
(YII®) — y ribpuay InVigor 1030 — 12,94 r/m? 3a 100y, y riopumy Mepcenec — 12,78
r/M? 3a 100y Ta riopuny Excenmn — 13,12 r/m? 3a 100y.

Kpamumu ribpuaamu 3a ypoXaWHICTIO 1 1HAMBIIYaJTbHUMH MOKa3HUKAMU
saxocTi BigMiueHi Excenid (4,51 1/ra) Ta InVigor 1030 (4,47 1/ra), npupict ypoxxaro
HACIHHA SIKMX 32 CIBOM 3 IIUPUHOIO MIXKPsiAb 30 CM MOPIBHSIHO 3 MDKPAIIIM 15 cm
ctaHoBMB BianoBiaHo — 0,34 1/ra Ta 0,31 T/ra.

Buecennsi makpo- 1 MikpoaoOpuB y HopMi NisP4Kso + Bpacitpen Ilpo
cnpusuio hopMyBaHHIO CTpyukiB y ri0puay InVigor 1030 — 407,8 mrr., o Ha 6,2
CTpYYKIB Ouibllle, HDK Ha JUISHII 3 BHeceHHSAM Ni4PsKy4o. domaTkoBe
obnpuckyBanHs pociauH GyHrinuaoMm Ilikrop (0,5 n/ra) 3ade3neunso 301IbIICHHS
CTPY4KIB Ha OfHIHN pociuHi Ha 45,7 mT., a y riopuay Excenin Ha 45,4 1mT.

Maca 1000 naciHuH riOpuaiB pinaky 3a mupuHu MDKpsags 30 1 45 cm
cranoBuia Big 6,0 1o 6,4 r, mo Ha 0,8—0,9 r GiibIe, HIXK 3a CiBOM 3 MDKPSAIIIM 15
cMm. Haitbinbma maca 1000 nacinuH BusiBiieHa y riopuay InVigor 1030 — 6,35 r 1
riopuny Exkcenmn — 6,42 r 3a oOnpuckyBaHHs npenapaTtoM [liKTop 1 BHECEHHSIM
Ni140P40K4o + Bpacitpen IIpo (2,0 n/ra).

HaiiGinpmmii BMICT oiii y BCIX TpbOX TIOpUIIB OJEepKaHO HAa BapiaHTi 3
ynooperasm Ni49P10Ka + Bpacitpen [1po 1 06podxoro pynritmmaom [ikrop — 51,7%
y pocnuH InVigor 1030. ¥V naciuni ribpuny Mepcenec MakCUMaIbHHUI BMICT OJii
CIIOCTEpIraii TAaKOX Ha JAHOMY BaplaHTi 1 BiH cTaHOBUB 47,5%, a y ridpuny

Excemmn BignosigHo — 48,8%.
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3actocyBanHsa GyHriuaHOor0 3axucty Ha ¢oHi NigPsKso mamo 3mory
3MEHIIUTH KHUCJIoTHE 4ncio 10 1,25-1,34 mr KOH/r. BHeceHHsT KOMIIJIEKCHOTO
mikponobpuBa bpacitpen IIpo Ta QyHrinuaiB TakoX CHOPHUSUIO 3HUKEHHIO
kuciiotHoro umciaa g0 1,18-1,21 mr KOH/r. MinimanbHe 3HAa4YeHHS KHCJIOTHOTO
Yyucia y HaciHHi Tibpuay Mepceaec oTpumMaHo 3a 0OpOOKH pOCIMH (PyHTIITUIAMU
(ITikrop, [Tponynsc, Akanto [lmtoc 1 Cimetpa) — 1,22—1,25 mr KOH/T, 1o Ha 0,26—
0,29 mr KOH/r menie nopiBHsiHO 3 KoHTpoieM (1,51 mr KOH/r). Hacinus riopuny
ExceniiH Ha ycix AOCHIHUX BaplaHTaX MaJl0 HU3bKE 3HAYEHHS KUCIOTHOIO YHCia
(ae O6ubmre 1,52 mr KOH/T), 1110 103B0JISIE BUKOPUCTOBYBATH OJIIIO ITUX POCIIHH IS
XapyoBUX MOTPED.

VYMict O1IKa B HACIHHI pillaKy 03UMOI0 HE3aJIEAKHO BiJl (PAaKTOPIB CTAaHOBUB
st riopuny InVigor 1030 — 19,12-21,16%, ans riopuny Mepcenec — 19,06-21,02
% 1 ais ri6puny Excenmn — 19,11-21,18%.

HaiiGinpimmii 3aransHuit BUXija 0J1ii 3 HaCIHHS pillaky 03MMOT0 BUSBJICHUHN Ha
BapiaHTi 3 BHeceHHsSM Nj4PiKs4o (pon) + Bpacitpen Ilpo 1 obmnpuckyBaHHSIM
nociBiB (pyHrinuaom Ilikrop, sikuit cranoBuB Juist riopuay InVigor 1030 — 2,31 1/ra,
mo Ha 0,48 T/ra Ounblie, HDK Ha KOHTpoui 6e3 (yHrinuaHoi 00poOku. ['iOpua
Excenmn BianoBigHO 3a6e3neunB otpumanHs 2,20 T/ra omii, a riopua Mepcenec
Haiimenre — 2,04 1/ra onii.

Bapricts BanoBoi mpoaykilii pimaky 03uMoro 3a BHeceHHS NiaoP40Kao (pon)
+ SpaBita Bbpacitpen Ilpo 3pocrana y riOpuay ExceniH mopiBHSHO 3 J03010
Ni40P10K4o (dbon) Ha 4400 rpH., a 3acTocyBaHHs ¢yHTIUAY [likTOp mMiABUIITYBaIO
e nokazHuk Ha 19140 rpH./ra.

BupoOHu4i BUTpaTH Ha BUPOILYBAaHHSA PINAKy O3MMOIO 3HAXOAWIHCS B
Mexkax Big 36095 rpuH. mo 40505 rpH. YIOCKOHAJICHHS E€JIEMEHTIB COPTOBOI
TEXHOJIOT1i BUPOLTLYBaHHS pilaKy 03UMOTo cpusiio oTpuMmanHio BiJ 34330 rpH. 10
59370 rpH. yMOBHO YUCTOrO MPHUOYTKY 3 OAHOTO TeKTapa. 31 3HaYEHHSIM YHUCTOTO
npuOyTKy TICHO KOPENIO€ Ta 3MIHIOEThCS PIBEHb PEHTA0EIbHOCTI, SKUM  AJIs
riopuny InVigor 1030 cranoBuB 108,4—151,3%, nns riopuny Excenmn — 106,6—
150,1% 1 nnst Tibpuny Mepcenec — 94,0—-138,3%.
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OnepskaHi pe3yJbTaTH A0CIKEHb BIPOBAHKEHO TI1]] TTOCIB PillaKy 03UMOT0
B arpoopMyBaHHSIX XMEJIBHHUIIbKOI 00JacTi Ha 1iomi 85 ra, A€ B pe3yibTaTi
aHaJi3y MPOBEIACHHUX JOCITIIKEHb 1 (PEHOJOTTYHUX CHOCTEPEKEHb BHUSBICHO, IO
mupuHa MUKt 30 ¢M € HalOUIbII ONTUMANTBHORO JIJISL PIMAKy O3UMOTO T10pUay
[aBirop 1030, 3a sK0i oTpuManu ypokaitHICTh HaciHHS 4,33 T/ra, IpUPICT ypOKaio
MOPIBHSIHO 3 psAJIKOBOIO ciBOOO (15 cMm) cranoBuB 0,28 1/ra. JloOpuBo bpacitpen
[Ipo y Hopwmi 2 /ra'y pazy BBCH 31 3abe3neumsio npupict Bpoxkaro HaciHus 0,15
T/ra 3a ypoxaiHocti 4,05 1/ra. @ynrimug [likrop y Hopmi 0,5 n/ra y mepion
usitiHHsg (BBCH 65) 3a6e3neunB npupict 0,36 T/ra 3a ypoxkaitHOCTI TiOpumy
IuBirop 1030 — 4,41 1/ra. Cyuyacuui riopua [AK Exceniin y BUpoOHMYHMX ymMOBax
3a0e3neunB BiAnoBigHO npubaBky 0,18 T/ra 3a yposxkaitHocTi HaciHHg 4,12 T/ra, a
dbynrinua [ikrop y Hopmi 0,5 5i/ra y iepion uBiTinag BBCH 65 cripusiB onepskanHio
npupocty 0,42 T/ra 3a ypoxaitHocTi 4,54 1/Ta.

KuwouoBi caoBa: pinak o3umull, HAcCiHHA, eleMeHmu  MmexHOI02il
BUPOWYBAHHS, 2I0pU0, Ccnocib cigou, WUPUHA MIXCPSAOb, YOOOpeHHS, hyHeiyuou,
Midcghazui  nepioou, OiomempuyHi NOKA3HUKU POCIUH, (DHOMOCUHMEMUUHUL
nomeHnyian, ypooicaunicms, ymicm oaii, ymicm oinka, maca 1000 nacinun, Kinokicmo

CMPYUKi6 HA POCIUHI, eHepeemUyHa ma eKOHOMIYHA eqheKmUBHICMb.

ABSTRACT

Bezkorovainyi V. M. Formation of winter rape productivity depending on the
elements of cultivation technology in the conditions of the Right-Bank Forest-
Steppe. Dissertation for the degree of Doctor of Philosophy in the specialty 201
Agronomy, field of knowledge 20 — Agricultural Sciences and Food — Polissya
National University, Ministry of Education and Science of Ukraine, Zhytomyr,
2025.

The dissertation theoretically substantiates and analyzes innovative
approaches to optimizing agronomic measures of cultivation, establishing biological

characteristics of winter rape growth according to the International BBCH scale,
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depending on modern hybrids InVigor 1030, Mercedes and DK Exception, sowing
method (row spacing), fertilization and fungicide protection.

The aim of the experiment was to identify patterns of winter rape productivity
formation depending on the improvement of cultivation technology elements in the
Right-Bank Forest-Steppe region of Ukraine. In accordance with the tasks, a
working hypothesis of scientific research was developed, a research topic was
formed, and research factors were identified.

Experimental research with modern hybrids of winter rape was conducted
during 2022-2024 in the conditions of Podillya Plus LLC, Shepetivka district,
Khmelnytskyi region, on typical black soil. The humus content in the experimental
plots was 3.2%. Soil and climatic conditions are typical for the Right-Bank Forest-
Steppe zone and are quite favorable for growing winter rape.

Meteorological conditions in the years of research in terms of temperature and
precipitation had some deviations from the average long-term indicators. The most
favorable conditions for the growth, development of plants and the formation of
individual productivity of winter rape hybrids were in 2022 and 2023. Hydrothermal
conditions of the growing season of 2024 were less favorable (frosts were observed
in the flowering phase), which led to a decrease in the seed yield of the hybrids
studied in the experiments.

The growth and development of winter rape is influenced by plant varietal
characteristics and weather conditions. Full germination of plants of InVigor 1030
and Mercedes hybrids was observed in 9-12 days, and of Exception hybrid — in 8-
13 days. The period of active autumn vegetation of winter rape lasted from
germination to November 19-20 (formation of a rosette of leaves) and amounted to
84-85 days in 2021-2022, 88-89 days in 2022-2023 and 84—85 days in 2023-2024.
The growing season of 2021-2022 lasted 221 days, 2022-2023 — 222 days and
2023-2024 — 228 days.

The density of rapeseed plants decreased with increasing row spacing and
amounted to 42.7-43.1 pcs./m? for the narrow-row sowing method (15 cm), 40.4—

41.2 pes./m? for the 30 cm row spacing and 37.1-38.2 pcs./m? for the 45 ¢cm row
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spacing. The density of plants of the InVigor 1030 hybrid ranged from 38.7 pcs./m?
to 44.0 pcs./m?, the Mercedes hybrid — from 39.0 pcs./m? to 43.7 pcs./m? and the
Exception hybrid — from 38.3 pcs./m? to 44.3 pcs./m?. On average for three years,
regardless of the factors studied, the density of plants of all hybrids was almost at
the same level.

The maximum height of winter rape plants was observed in the flowering
phase under the row seeding method with a row spacing of 15 cm, which was 163
cm (Mercedes hybrid), 172 cm (InVigor 1030 hybrid) and 173 cm (Exception
hybrid). The formation of plant height varied significantly depending on the
hydrothermal conditions of the growing season. The highest height of rapeseed stem
was noted in 2022, which was 164—-175 cm regardless of the hybrid, in 2023 it
decreased to 163—173 cm, and in 2024 — 162—-171 cm. The average height of plants
of the InVigor 1030 hybrid was the most optimal for both variants with fertilization
— 167 cm and 171 cm, in the Exception hybrid this figure was 166 cm and 170 cm.

In terms of leaf surface area, the BAYER DK Exception hybrid exceeds the
Mercedes hybrid by 9.6% in the stemming phase and by 10.3% in the flowering
phase. The BASF InVigor 1030 hybrid, respectively, forms a leaf area of 6.9 and
7.6% more compared to the NPZ LEMBKE Mercedes hybrid.

Plants of the Exception hybrid formed the maximum value of photosynthetic
potential in the interphase period of budding-flowering — 2.352 million m?-days/ha
for the application of N;40P4K4 (background) and 2.641 million m?-days/ha for the
combined application of N4P4K49 + YaraVita Brassitrel Pro, 2 I/ha (BBCH 33—
37). At the same time, the optimal index of net productivity of photosynthesis was
recorded — in the hybrid InVigor 1030 — 12.94 g/m? per day, in the hybrid Mercedes
— 12.78 g/m? per day and the hybrid Exception — 13.12 g/m? per day.

The best hybrids in terms of yield and individual quality indicators were
Exception (4.51 t/ha) and InVigor 1030 (4.47 t/ha), the increase in seed yield of
which for sowing with a row spacing of 30 cm compared to a row spacing of 15 cm

was 0.34 t/ha and 0.31 t/ha, respectively.
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The introduction of macro- and microfertilizers at the rate of NiysPsKaso +
Brassitrel Pro contributed to the formation of pods in the InVigor 1030 hybrid —
407.8 pcs., which is 6.2 pods more than in the area with the application of N 149P40K4o.
Additional spraying of plants with the fungicide Pictor (0.5 I/ha) provided an
increase in pods per plant by 45.7 pcs. and in the hybrid Exception by 45.4 pcs.

The weight of 1000 seeds of rapeseed hybrids with row spacing of 30 and 45
cm ranged from 6.0 to 6.4 g, which is 0.8-0.9 g more than when sowing with row
spacing of 15 cm. The highest weight of 1000 seeds was found in the hybrid InVigor
1030 — 6.35 g and the hybrid Exception — 6.42 g when sprayed with Pictor and
Ni140P40K4o + Brassitrel Pro (2.0 I/ha).

The highest oil content in all three hybrids was obtained on the variant with
fertilizer Nj40P40K4o + Brassitrel Pro and treatment with fungicide Pictor — 51.7%
(InVigor 1030). The maximum oil content in plants of the Mercedes hybrid was also
observed in this variant and amounted to 47.5%, and in the Exception hybrid,
respectively, 48.8%.

The use of fungicide protection on the background of Nj4P40K4o made it
possible to reduce the acid number to 1.25-1.34 mg KOH/g. The introduction of
complex micronutrient fertilizer Brassitrel Pro and fungicides also contributed to a
decrease in the acid number to 1.18-1.21 mg KOH/g. The minimum value of the
acid number in the seeds of the Mercedes hybrid was obtained by treating plants
with fungicides (Pictor, Propuls, Acantho Plus and Simetra) — 1.22—1.25 mg KOH/g,
which is 0.26-0.29 mg KOH/g less than in the control (1.51 mg KOH/g). The seeds
of the Exception hybrid in all experimental variants had a low acid value (no more
than 1.52 mg KOH/g), which allows the use of oil from these plants for food needs.

The protein content in winter rape seeds, regardless of factors, was 19.12—
21.16% for the InVigor 1030 hybrid, 19.06-21.02% for the Mercedes hybrid and
19.11-21.18% for the Exception hybrid.

The highest total oil yield from winter rape seeds was found in the variant
with the application of Nj4P4K4o (background) + Brassitrel Pro and spraying of
crops with the fungicide Pictor, which amounted to 2.31 t/ha for the InVigor 1030
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hybrid, which is 0.48 t/ha more than in the control without fungicide treatment. The
Exception hybrid, respectively, provided 2.20 t/ha of oil, and the Mercedes hybrid
produced the least — 2.04 t/ha of oil.

The cost of gross production of winter rape for the introduction of Nj49P40Kao
(background) + YaraVita Brassitrel Pro increased in the hybrid Exception compared
to the dose of N140P40K4 (background) by 4400 UAH, and the use of fungicide Pictor
increased this figure by 19140 UAH/ha.

Production costs for growing winter rape ranged from 36095 to 40505 UAH.
Improving the elements of varietal technology of winter rape cultivation contributes
to obtaining from 34330 to 59370 UAH of conditional net profit per hectare. The
level of profitability closely correlates with the value of net profit and changes,
which for the InVigor 1030 hybrid was 108.4—151.3%, for the Exception hybrid —
106.6—-150.1% and for the Mercedes hybrid — 94.0—138.3%.

The obtained research results were implemented for sowing winter rape in
agricultural formations of Khmelnytsky region on an area of 85 hectares, where as
a result of the analysis of the conducted research and phenological observations it
was found that the row spacing of 30 cm is the most optimal for winter rape of
InVigor 1030 hybrid, which yielded a seed yield of 4.33 t/ha, the yield increase
compared to row sowing (15 cm) was 0.28 t/ha. Fertilizer Brassitrel Pro at a rate of
2 1/ha in the BBCH 31 phase provided an increase in seed yield of 0.15 t/ha with a
yield of 4.05 t/ha. The fungicide Pictor at a rate of 0.5 I/ha during the flowering
period (BBCH 65) provided an increase of 0.36 t/ha with a yield of Invigor1030
hybrid — 4.41 t/ha. The modern hybrid DK Exception in production conditions
provided an increase of 0.18 t/ha at a seed yield of 4.12 t/ha, and the fungicide Pictor
at a rate of 0.5 1/ha during the flowering period BBCH 65 contributed to an increase
of 0.42 t/ha at a yield of 4.54 t/ha.

Keywords: winter rape, seeds, elements of cultivation technology, hybrid,
sowing method, row spacing, fertilizers, fungicides, interphase periods, plant
biometrics, photosynthetic potential, yield, oil content, protein content, weight of

1000 seeds, number of pods per plant, energy and economic efficiency.
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BCTYII

B Vkpaini pinak o3umutii (Brassica napus L..) BAPOUTYy€TbCS, B OCHOBHOMY, SIK
I[IHHA OJTiiHa KynbTypa. Y HaciHHl MicTuTbest 30—-50% odii, sika JOCUTh KalopiiiHa
1 Ma€ BeMKy eHepropiggauy. OCTaHHE y MOEIHAHH] 3 YPOXKAHHICTIO BUBEJIO PIMaK
y JJEpH SIK CAPOBHUHY JIJI1 OTPUMAaHHS €KOJIOT'TYHO YUCTOT0 MajJbHOTO — 010113es,
OCKLJIBKH OJIUH T'eKTap MOCIBIB Aae npubau3Ho 1,1 T omii, mo BTpuYl OiIbIIIe, HIXK
cosl Ta yABIYl — HIXK coHsmHUK [95, 142].

OCHOBHMMH YMHHHUKAMH M1JIBUIIEHHS MPOJYKTUBHOCTI PINMAaKy O3UMOTO €
BUKOPHUCTAHHS SIKICHOTO HACIHHS, MiA0Ip aJanTHUBHUX TIOPUIIB, CTPOKH 1 CLIOCOOH
ciBOM, HOpMM BHUCIBY HACIHHS, YJOOpPEHHS, 3aXHCT POCIHMH BiJ IIKOJOYMHHUX
OpraHi3MmiB TOIIO. Y 3B’S3Ky 3 IIUM, Hallll JIOCHIPKEHHS OyJM CHIpsSMOBaHI Ha
BHUBYEHHSI 0CO0JMBOCTEN (HOpPMYBAHHS BPOKAWHOCTI HACIHHS piMaKy O3UMOrO
3aJIEKHO BIJ IIUPUHU MUKPS/Ib, MIHEPAJIBHOTO >KMBIICHHS, Cy4acCHUX T1OpUAIB 1
(GyYHTIUAHOTO 3aXMCTy i Yac MBITIHHA pociauH B yMoBax Jlicocremy
[IpaBobOepexHoro.

AKTyaJIbHICTh TeMU. Pinak o3umuii € He e npudyTKOBOIO KyJIbTYPOIO, a
i Mae psii arpOHOMIYHHMX TIepeBar, Mo3ask MOKpaIlye CTPYKTypy IPYHTY i1 HOTO
ditocaHiTapHUI CTaH, € HKEPEIOM OPTaHIYHOI PEYOBHHHU 1 paHO 3BUIBHSIE MOJIE SIK
TrapHUN TOTIEPEAHUK JUIsl 3€pHOBUX KyIbTyp. OCKUIBKM piMak O3UMHUN HUHI €
HaWJIOPOKUOI0 OJIHHOI0 KYJIBTYPOIO, TO CIHOCTEPIra€eThCsl MIOPIUYHE 301IbIICHHS
MOCIBHUX IIJIOII 1 CYTTEBO 3POCTAE CEPEIHSI BPOXKAWHICTh, X04a BOHA I 3HAYHO
HUKY€ T€HETUYHOTO MOTEHI1ally CY4acHUX COPTIB Ta riOpHUIiB.

s kynbTypa Ma€ MUPOKUIA CIEKTP BUKOpUCTaHH. [IpoBiiHY poib Biairpae
oJiisl, sIKy BHpOOJSIOTH 3 HaciHHA pinaky. Ceoroani maibke 80% BHpOILEHOTO
BpOXKalo MepepoOIIeThbcsl Ha OJit0. TexXHIYHE BUKOPHUCTaHHS PINAKOBOI OJii He
MEHII TonyJspHe. 11 MUPOKo BUKOPUCTOBYIOTh SK GiomanuBo. 3eeHa Maca i ciHo
pillaky € 4yJI0BUM KOPMOM JIsl BEJIMKOI poraToi XyaoOu. Pimak Takox € rapHuM
3€JICHUM JOOPHBOM 1 BIIMIHHUM MEJIOHOCOM, 1110 TaKOX CHpHsi€ 301IbIIEHHIO HOTO

BUPOOHUIITBA.
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CaiToBe BUPOOHUIITBO pimakoBoi ojii 3a octanHl 10 pokiB 3pocio Ha 23%.
[Tpr4KrHOIO IIOTO € MHUPOKE BUKOPUCTAHHS PIMaKy B XapuoBii MPOMUCIOBOCTI, J€
BiH € KOHKYPEHTOM OJINBKOBOI 01ii. BoHa criprsie 3HMKEHHIO PiBHS XOJIECTEPUHY B
KpoBi 1 3amo0irae iHdapkTam Ta iHCyJabTaM. e B 1960-X pokax MUHYJIOTO CTOTITTS
MOTIUT Ha pinak OyB Mailke HyJbOBUM uepe3 Horo He3BUUHUMN 3eJIeHYBAaTUN KOJIp 1
HenpueMHUH prucmak. CaMme ToOMy T€HETUKHU BUBEJIH CHEI1albHI COPTHU PIIaKy, OMis
3 SIKUX MaKCUMaJIbHO HAOJIMKEHA 32 CBOIMU XapaKTEPUCTUKAMHU /10 OJIMBKOBOI a00
HaBITh Kpaima. BiZIMIHHOIO OCOOJIMBICTIO IIUX COPTIB € HU3BKHUIA BMICT €pyKOBOI
KHUCIIOTH 1 BUCOKUM BMICT 0JIETHOBOI KHCIOTH. Jlumie B 1975 poii Oynu cTBOpeH1
COpPTH pinaky 0e3 epyKOBOI KHCJIOTU Ta 3 HU3bKUM BMICTOM TJIFOKO3MHOJIATIB, a B
1980 pomi ¥oro xap4yoBy MLIHHICTH OYJI0 BH3HAHO 1 BUCOKO OI[IHEHO IIMPOKUM
3arajoM HaceJieHHs 1 hepMepamu.

OTxe, 3 METOI MIJIBUILIEHHS MPOAYKTHUBHOCTI PINaKy O3UMOT0 HEOOXI1JTHO
JaTH HaJIe)KHY HAYKOBY Ta MPAKTUYHY OLIIHKY KOKHOMY arpOTEXHIYHOMY 3aXOJy
BUPOIIYBaHHSI, 110 1 00YMOBIIIO€ aKTYaJbHICTh JTOCIIIKEHb.

3B'A30Kk po0OTH 3 HAYKOBUMHM MNpPOrpaMamMi, IUIAHAMH, TEeMaMH.
HaykoBo-nociigHa poboTa 3a TemMoro aucepTailii Oyja CKJIaJ0BOI0 YaCTHHOIO
HAayKOBO-TEMAaTUYHUX IUIaHIB [lOMICHKOTO HAI[IOHAJILHOTO YHIBEPCHUTETY, SKa
BUKOHYBaJlacd Ha Kadenpi TEXHOJOTii y pociuHHUNTBI 3a Temamu HJIP
«DopmyBaHHS MTPOTYKTUBHOCTI PIMAKy O3UMOTO 3aJIEKHO B1J] €JIEMEHTIB TEXHOJIOT11
BupoltyBaHHs B yMoBax Jlicoctermy IIpaBoGepexxnoro» (2022-2025 pp.),
nepkaBHuE peectpartiianii Ne 0122U001122); «Orinka i1HHOBAIIMHUX €JIEMCHTIB
TEXHOJIOT1i BHUPOIIYBaHHS IMOJHOBUX Ta KOPMOBHUX KYJIbTYp B arpodiTolieHO3ax
[Tomiccs» (2022-2026 pp.), nep:xxaBHuil peectpatiiinuit Homep 01220U000242).

Meta i 3aBaaHHsi J0CJizKeHb. MeTOI MPOBEACHUX AOCTIHKEHBb OYII0
YCTaHOBJICHHSI 3aKOHOMIpHOCTEH (POpMyBaHHS YpOXKAWHOCTI Ta SIKOCTI HACIHHSA
pifaKy O3UMOro 3aJie)KHO BiJl €JIEMEHTIB TEXHOJIOT1i BUPOIIYBaHHS B yMOBax
Jlicocreny [IpaBoOepesxHOTO.

JUist JOCSTHEHHS 1€l METH NPOrpaMoOl0 HAYKOBUX JIOCHIIKEHb Oyiu

nepea0aueHi OCHOBHI 3aB/IaHHS:
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— BCTAHOBUTH OCOOJIMBOCTI POCTY 1 PO3BUTKY POCIUH pIMaKy O3UMOIO Ta
TpUBAIICTh MDK(a3HuX niepioiB 3a ctamaismMu BBCH 3anexxHo Big 610101 9HOTO
MOTEHITIATY AOCIIHKYBaHUX T1OPUIIB 1 IIUPUHU MIKPSIIb;

— BHSBHUTH aCHMUBIIIIAHY IMOBEPXHIO Ta (POTOCHMHTETUYHY MIisSJIbHICTH POCIHH
pinaKy 03UMOTO i/ BILTABOM €JIEMEHTIB TEXHOJIOT1i BUPOIIyBaHHS;

— 3’ACyBaTH  3aJCXKHICT  (OpPMYBaHHA  TOKa3HUKIB  1HAMBIIyaJIbHOI
MPOJYKTUBHOCTI POCIIMH PIMAKy O3UMOIO BiJ TIOpHUAY, IIHUPUHU MIXPSIb,
ya00peHHsI Ta QYHTIUIHOTO 3aXUCTY POCIIHH;

— JOCHIIUTH YPOKAMHICTh HACIHHS PINaKy O3MMOTO 3aJICKHO B O10JOTIUHUX
ocobnMBoCTe TIOPUAIB, WIMPHUHH MIKPSIb, OCHOBHOTO 1 I0O3aKOPEHEBOTO
yIOOpEHHS Ta BUKOPUCTaHHS ()yHT1LH/IIB;

— BU3HAYMTHU BIUIMB JOCHKYBaHHUX (DaKTOpIB Ha SIKICHI MOKA3HUKH HACIHHS
piiaKy 03UMOro;

— JaTH €KOHOMIYHY 1 Ol0€HEpPreTHYHY OI[IHKY €()EKTUBHOCTI IOCIIKYyBaHUX
€JIEMEHTIB COPTOBOI TEXHOJOTIi BHUPOIIYBAaHHSA pIMaKy O3UMOTO Y 30HI
Jlicocreny I[IpaBoGepexHOTO.

00'exT nociiTKeHHs1 — nporec GopMyBaHHS BPOKaWHOCTI HACIHHS PIllaKy
O3UMOT0 3aJIEKHO BiJl YAOCKOHAJICHHS €JIEMEHTIB TEXHOJIOT11 BUPOIIYBaHHS.

IIpeamer nociigskeHHs: — T10pUIM, TOKA3HUKUA POCTY 1 PO3BUTKY POCIHH,
croci6 ciBOM (IMpHUHA MIKPSB), 100pUBa, PYHTIIUIU, YPOKAUHICTD, SIKICTh.

MeTtoau aochaigkeHb. Y aucepTarliiiHiii poOOTI BUKOPHUCTAaHI HACTYIIHI

METOAM JIOCHI/DKeHb: 3arajlbHOHAYKOB1 (TiMOTE3a, I1HAYKIS 1 JeAyKIIis,

y3arajbHeHHs, Teopis), CHelialbHl arpoHOMiIYHI (MOJILOBHM, BUMIPIOBAJIbHUM,

BaroBui,  (i3i0JoriyHuM, JabopaTOpHUM, BUPOOHUYMM),  CTATUCTUYHUUN

(KopensIiiHuM, perpeciiHuil I BU3HAYCHHS BIPOTITHOCTI €KCIIEpUMEHTAIBHUX

JAHUX 1 3JIEKHOCTEH MK (haKTOpaMM).

HaykoBa HOBHM3HA O/1ep:KaHMX Pe3yJbTATIB TOJATAE B TEOPETUUHOMY 1

HAyKOBOMY OOTPYHTYBAaHHI YJOCKOHAJIICHUX €JIEMEHTIB TEXHOJIOT1i BUPOIIYBAHHS

pi3HUX TIOpuAIB pinaky o3umoro B ymoBax Jlicocreny IIpaBobGepexHoro, o
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3a0€3MeUyIoTh aJIallTUBHY 1 MAaKCUMAaJIbHY peaizallio iX TeHETUYHOTO IMOTEHINaTy
3 ypaxyBaHHSAM IPYHTOBO-KJIIMATUYHUX YMOB.
Yuepue:

— BCTAHOBJICHO OCOOJMBOCTI POCTY 1 PO3BUTKY POCIMH pilaKy O3UMOTO 3a
MibKHapoHoto mkanoto BBCH 3anexxHo Bix 01070TI1YHOTO MOTEHINATY Cy9acHHX
riopuaiB InVigor 1030, Mepcenec ta JIK Excemnmn, cnocoOy ciBOu (IupuHU
MDKPSJIb), yIOOpEHHS 1 GYHTIIIUIHOTO 3aXUCTY;

— BUSIBJICHO BIUIUB €JIEMEHTIB TEXHOJIOTII BHUPOILYBaHHA Ha (POpPMYyBaHHA
(OTOCUHTETUYHOTO MOTEHITIATY POCIIHMH AOCTIIKYBaHUX TOPUIIB PillaKy 03UMOT0;

— JIOCHIKEHO 3aJI€KHICTh (DOPMYBAHHS YPOKAWHOCTI HACIHHS Ta MOKA3HUKIB
1HAMBITYyaJIbHOI IPOYKTUBHOCTI POCIMH PIMIaKy 03UMOTIO BiJl CyYaCHUX T1OpHIIB,
MmikponoOpuBa fpaBita bpacitpen [Ipo 1 GyHTriuAIB HOBOTO MOKOJIIHHS;

— YCTaHOBJIEHA AJaNTUBHICTh TIOPUIIB PIMAKYy O3MMOIO JI0 TIAPOTEPMIYHHX
ymoB Jlicocremny [IpaBoOepexxHOro Ta MOXKIUBICTH (POPMYBATU AKICHY MPOAYKIIIIO;

— IpoaHaIi30BaHO OiloeHepreTHuHy e(QEeKTUBHICTh 1 EKOHOMIYHY OI[IHKY
CydyacHUX TIOpHUAIB piMaky O3UMOI0 3a JOCHIIKYBaHUX €JIEMEHTIB TEXHOJIOTI]
BUPOIIYBaHHS.

YI0CKOHAJIEHO:

— 0COOJMBOCTI MIHEPAIBHOTO >KMBJICHHS POCIUH y TEXHOJOTIi BUPOIIYBaHHS

pinaKky 03MMOT0 Ha YOPHO3EMi TUIIOBOMY.
Ha0YJ/IM MOJAJIBIIOT0 PO3BUTKY:

— HAYKOBI TMOJIOKEHHS 11010 3MIHU MPOAYKIIIHHOTO MPOIIECY PIMNaKy 03UMOTO
M1l BIUIMBOM JOCJIDKYBAHUX arpoOTEXHIYHUX YMHHHKIB Ta YMOB HABKOJIMIIIHHOTO
CEepeIOBHIIA;

— HayKOBI PEKOMEH/IAIIIT 111010 MOITYKY IUISX1B €()EKTUBHOTO €KOHOMIYHOTO Ta
CHEPreTUYHOTO BUPOIYBaHHS pillaky 03UMOTO Ha HaCiHHSI.

IIpakTUYHEe 3HAYEHHS O/IEPKAHUX Pe3yJabTATIiB. Y IOCKOHAICHO €JIEMEHTH
TEXHOJIOT1] BUPOLIYBaHHA pinaky o3uMoro B ymoBax [IpaBobepexxnoro Jlicoctemy.
Po3po6eni cki1asioBi COPTOBOI TEXHOJIOTII BUPOIIYBAHHS PINAaKy O3UMOIO, SKI

3abe3neuytoTh y perioni Jlicocremy onepsxanns 4,47—4,51 1/ra HaCiHHS 32 paXyHOK
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BHeceHHs1 100puB Ni4oP40Ks9 + YaraVita Bbpacitpen Ilpo, 2 n/ra (BBCH 31) Ta
obmnpuckyBanns npenaparom Ilikrop (BBCH 65), mo nHa 0,87 1/ra mepeBuirye
KOHTpOJIbHUN BapiaHT (6e3 oOmpuckyBaHHs). BupouryBanns ribpuay Excenix
3abe3reuye OTpUMaHH MaKCUMaJIbHOTO YMOBHO YHCTOTO IpUOYTKY (59370 rpn/ra)
3a pentabenpHOCTI 149%. I'i6pua InVigor 1030 mae 3mory orpumatu 59035 ymMoBHO
YUCTOro MPUOYTKY 3a peHtradensHoCcTi 150,2%.

OnepskaHi pe3yJabTaTH A0CIKEHb BIPOBAHKEHO TI1]] TTOCIB PillaKy 03UMOT0
B arpoopMyBaHHSIX XMEJIbHUIIbKOI 00acTi Ha Twiomi 85 ra, A€ B Pe3yibTaTi
aHaI3y MPOBEJICHUX JTOCIIIKEHb 1 (DEHOJOTIYHUX CHOCTEPEKEHb BHUSBIICHO, 1110
mprHa MDKpAAa 30 cM € HalOUIbII ONTUMAIIBHOIO JIJISL PINIaKy 03UMOro Ti0puay
IuBirop 1030, 3a sik01 OTpUMau ypoxaiHICTh HaciHHS 4,33 T/ra, NpUPICT ypOXKaIO
MOPIBHSHO 3 PAAKOBOIO ciBOOIO (15 cm) cranoBuB 0,28 T/ra. [JobpuBo bpacitpen
[Ipo y HOpwMmi 2 n/ra'y pazy BBCH 31 3abe3neunno npupict Bpoxato HaciHHg 0,15
T/ra 3a ypoxaitHocti 4,05 1/ra. @yurinua [liktop y Hopmi 0,5 n/ra y mepion
usitiHas (BBCH 65) 3a6esneunB mpupict 0,36 T/ra 3a ypoxkaitHOCTI TiOpumy
[Birop1030 — 4,41 1/ra. Cyuacnwuii riopun K Exceniin y BUpoOHMUYMX yMOBax
3abe3neunB BianoBigHO npubaBky 0,18 T/ra 3a yposkaitHocTi Hacinus 4,12 T/ra, a
¢bynrinua [ikrop y Hopmi 0,5 51/ra y nepion uBitTinag BBCH 65 cripusiB onep:xanHio
npupocty 0,42 T/ra 3a ypoxkaitHocti 4,54 1/ra.

OcHOBHI pe3yJIbTaTh AOCTIHKEHbB 11010 YIOCKOHATICHHS €JIEMEHTIB COPTOBOI
TEXHOJIOT1i BUPOIILYBAHHS PINaKy O3MMOI0 BIIPOBAKEHI B OCBITHIM Mpouec npu
BUKJIQJIaHHI HaBYAIbHUX JUCHHIUNIH «TexHiuHl KymeTypw», «lHHOBAIIHHI
TEXHOJIOT1i B pOCTUHHULTBIY (101. b-4).

Pe3yabTaTn gociigxeHsb 0yJu BIPOBAKEHI:

— @' «Mapaugy» c. AHapoHiBKa, XMEIBHHUIILKOTO paiioHy, XMEJIbHHUIIBKOT
obnacti. B yMoBax dopHOo3eMiB TUIOBUX Ha 30 ra BIPOBAaJKEHO MOCIB TiOpumy
pinaky o3umoro [uBirop1030 3 Mixkpsiyisim 30 cM MOPIBHSHO 3 MDKPSAASIM 15 cM
(KOHTPOJIB) Y TEXHOJIOT1i BUPOIIYBaHHS O3UMOT0 PIMaKy.

— TOB «lloaumnsa+» c. JlenkiBmi, IlleneriBchkoro panony, XMenbHHUIIBKOT

obnacti. B ymoBax manoro rocnonmapctBa Ha 30 ra OyB BHOpPOBaIKEHUH MOCIB
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riopuny pinaky ozumoro JIK Exkcenmn 3 mikpsgasm 30 cM, 3acTOCYBaHHSIM
MmikpogoOpuBa bpacitpen Ilpo y dasy BBCH 37 y Hopmi 2 n/ra Ta BHECEHHS
¢ynrinuay Ilikrop 0,5 n/ra y ¢pasy BBCH 65 cepeaunu uBiTiHHS, JaH1 MPOIYKTH €
JIOCUTh BXXJIUBI Ta €(DEKTUBHI Y TEXHOJIOT1i BUPOIIYBaHHS O3UMOTO PilaKy.

— @I «JleBama-B» c. YotupOoku, IlleneriBchkoro paitony, XMenbHUIIBKOT
obJacti. Y JaHOMY IOCTIOIapCTBI Ha TI0111 25 ra 6yB BIIPOBAKEHHM MTOCIB T10pUTy
pirmaky o3umoro [uBirop 1030 3 mikpsaasm 30 cM, 3aCTOCyBaHHSIM MiKpoaoOprBa
Bbpacitpen IIpo y pazy BBCH 37 y Hopmi 2 n/ra ta BHeceHHs (yHrinuay Ilikrop
0,5 n/ra y ¢pazy BBCH 65 y ¢a3i usitinas. J[aHi OpoayKTH TMOKa3ald BUCOKY
e(EeKTHUBHICTh y TEXHOJIOT1] BUPOILLYBaHHs pinaky ozumoro (goa. b 1- b 3).

OcoOucTnii BHecok 3a00yBaua. [[ucepraiiiiHa po0OoTa € 3aBEPILICHOIO
HAyKOBOIO TIpaiero. ABTOPOM pa3oM 3 HAyKOBUM KEpPIBHHUKOM po3poOiieHa
mporpamMa, HayKOBO OOIPYHTOBaHAa METOJOJIOTIA TOCTAHOBKM TIOJIbOBUX 1
71a060paTOPHUX AOCIIHKEHb, 0OCOOMCTO OIMpaIbOBaH1 HAyKOBI JKEpesia BITYU3HIHOI
Ta 3apyODKHOI JITEpaTypH, IHTEPIPETOBAHI OJEpkKaHI Pe3yNbTaTh JOCIIIKEHD 1
MpoBeJieHa CTaTUCTHYHA OoOpoOKa JaHWX, HAa OCHOBI YOro IiJArOTOBJICHA
eKCIIepUMEHTaIbHA YaCTUHA JIMCepTallii, MiIr0OTOBJIEHO J0 JAPYKY HAayKOBi mpaiii,
pe3yabTaTH JOCiIKEeHb anpoOOBaHO Tepe]] TPOMAICHKICTIO, 3IHCHEHO HAYKOBUN
CYNpOB1J pe3yJbTaTiB JOCTIKEHB JJIsI BIPOBAIKEHHS Y BUPOOHUIITBO Ta OCBITHIHN
nporiec. HaykoBi myOiikamii 3a TEMOI JucepTailii BUKOHAHO 3/100yBadeM
CaMOCTIITHO Ta y CIIBaBTOPCTBI.

AmnpoOauisi pe3yabTartiB aucepraunii. Marepiaan Ta OCHOBHI MOJIOKEHHS
JUCEepTaIlii ONMPUIIIOJHEHO 1 OOrOBOPEHO HAa IMIOPIYHUX 3aCIJaHHAX BHUITYCKOBOI
kadenapu TexHosorii y pociunaunTBi, HJ/II arporexHosoriii Ta 3emieycTporo
(2021-2025 pp.). Pesynbpratu mocnimpkeHb OTpUMAK CXBaJCHHS Ta BU3HAHHS Ha
HAyKOBO-TIpakTHUYHUX KoH(pepermisx: Il MixnapoaHa HayKOBO-TIpaKTHYHA
koH(pepentis, npucBsueHa 100-piyuro arporHomiuHoro (axynerery Ilomichkoro
yHIBepcUTeTy: [HHOBalilfHI TEXHOJOTi Yy POCHMHHHUITBI: MpoOieMH Ta iX
BupimeHHss (M. Kutomup, 2-3 uyepBHa 2022 p.), Tlomicekuii HalioHaIbLHUN
yHiBepcuteT; XIV MixkHapoHa HaykoBa koHdpepeHiis «Kopmu 1 kopMoBuii 61J10K»

(M. Binauis, 12 sxoBTHS 2022 poky), [HCTUTYT KOpPMIB Ta CiIbCHKOTO TOCIIOAApCTRA
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[Momuns HAAH; III Mixnapoana HaykoBo-mpakThuuHa kKoH(epeHiis: CyyacHi
TEHJICHIII1 PO3BUTKY TaiTy3i 3eMjepoOcTBa: MpoOJeMHU Ta MIIAXU X BUPIMICHHS (M.
Kutomup, 89 uyepn. 2023 p.), Ilomicekuii HamioHalbHUN  yHIBepcuTeT; XVI
MixnapoaHa HaykoBa KoH(pepeHItis «Kopmu 1 kopmoBuii 61510k» (M. Binauts, 19—
20 BepecHs 2024 poky). IHCTUTYT KOpMIB Ta ClIbChbKOro rocmogapcta Ilomimis
HAAH; MixxHapogHa HayKOBO-TIpaKTUYHA KOHGEpeHLis: [HHo8ayilini mexHon02ii 6
pocaunnuymsi ma 3zemnepoocmei (M. XKutomup, 03—04 xBitHsa 2025 p.) [Homicekmii
HarloHanpHU# yHiBepcuTeT (1o01. K).

Iy6aikamnii: 3a TeMoro quceprallii omy0OJiKOBaHO 9 HAyKOBHX Mpaillb, 3 HUX
5 crarteil y HayKoBUX (PaxOBUX BHJIAHHIX YKpaiHu, 4 — y MaTepiajiax HayKOBHUX
KoH(pepenuii (noa. JI).

Crtpykrypa Ta obcar podoru. /lucepramiiina po6oTta BukiageHa Ha 202
CTOpPIHKaX KOMIT IOTEPHOTO TEKCTY, MICTUTh aHOTaIlll0, BCTYMN, 5 pPO3LIIB,
BHCHOBKH, PEKOMEH/IaIlli BUPOOHHUIITBY, CIIMCOK BUKOPUCTAHKX JKEPEN Ta TOAATKH
Ha 26 cropinkax. Pobora MicTUTh 3HAYHY KIJTBKICTh TaOJWYHOTO MaTepiany — 27
IIT., UTFOCTPOBaHA pUCYHKaMH Ta rpadikamu B 00cs31 29 mt. CnucoK BUKOPUCTAHUX

Jokepen Hamiuye 209 HailMeHyBaHb, 3 HUX 56 JTaTUHUIICIO.
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PO3/ILJI 1. POPMYBAHHS BPOKAHHOCTI HACIHHSA TA ITHHOBAIIII
Y CYHACHHUX TEXHOJIOI'TAX BUPOLIYBAHHSA PIIIAKY O3UMOI'O

(orusp JiTeparypu)

1.1. Ctan BUPOLIYBAHHS i PMHOK pPilaKky 03MMOro B YKpaiHi Ta CBiTi

Pimak o3umuit (Brassica napus L.) Hapa3si B VYkpaiHi — BaXKJIuBa
CUIBCHKOTOCTIOAAPChKa KYJIbTYpa, sIKa BUPOLILYETHCS ISl OTPUMAHHS POCIUHHOL
OJIli Ta eKCIOPTY il 3a KOPJOH. 3alliKaBJICHICTh BUPOOHUKIB IO PiMaKy O3UMOTO
00yMOBJII€Ha, y TIEPIILY YEPTY, BUCOKOIO MPUOYTKOBICTIO. [l0-Apyre, arpoHOMIYHOIO
3HAYMMICTIO, OCKIJIBKHU pINaK MOKpaIlye CTPYKTYPY IPYHTY 1 Horo ¢itocaHiTapHHMA
CTaH, € JDKEPEJIOM OpPraHiyHOI PEYOBHHU 1 MOIMOBHIOE CKJaJ MOMEPEIHUKIB IS
3epHOBUX KYJIBTYp, MO3asK ISl KyJbTypa paHO 3BUIbHsE Tojie. Pimak o3umwuii €
000B’SI3KOBOIO KYJIBTYPOIO Y CTPYKTYP1 MOCIBHUX IUIOII TOCIIOAAPCTB MEPEBAKHOT
O1IBIIOCTI peTioHIB Halioi kpainu [55, 150].

Ha cBiToBOMY pMHKY TIOCTITHO 3pOCTA€ MOIMUT HA PIMAaKOBE HACIHHS Y 3B’ SI3KY
3 PO3BUTKOM aJbTEPHATUBHOI O10€HEPreTUKH, OCKUIBKHA 3 HBbOTO BUPOOJISETHCA
O0lonuzenbHe nmanmBo [192]. Bece ne cnpusie cTaOGIBHOCTI TIJIOINI BUPOIIYBaHHS
pinaky o3umMoro B Ykpaini. [l kynapTypa notpedye 10cTaTHROT 3BOJIOKEHOCTI, a 3a
KPUTHUYHOI HECTaudl OmajiB CJiJ 3IiiMCcCHIOBaTH AudepeHiiaio eJIeMEHTIB
TexHoJorii BupomryBanss [29, 87, 95, 110].

[Tin Bpoxkaii 2024 p. B Ykpaini iioro mocisuii Ha ol nonan 1,1 miuH. ra.
MeTeoposioriydi yMOBU M’SIKOT 3UMHU CHPUSIIM MEPEe3UMIBIl MOCIBIB, a BECHSHI
ormaay 3a0e3neymim HOpMaJIbHUN PICT 1 PO3BUTOK POCIWH Ta MOTEHIIAT BPOXKAIO
pinaky (B cepeanbomy 3,0 T1/ra). Bimomo, 10 ICHYIOTHh MEBHI BHUKJIMKH JUIS
TOBApPOBUPOOHUKIB PIMlaKy O3UMOTO, TOMY IO € MPOOJIEMH 3 JOTICTUKOIO; I ATh
KpaiH €Bpocoro3y BBeMM OOMEKEHHS Ha BBE3CHHS CUILCHKOTOCTIOIAPCHKOT
NpoayKUii 3 YKpaiHU, OCKIJIbKA Y HUX OYIKYETHCSI BUCOKUH ypoKail HACIHHA; LIHU
Ha PIMAKOBY OJIII0 3HMXKYIOTHCS 32 YMOBU 3MEHIIEHOTO MOonmuTy B Kpainax €C 1o
320-330 eBpo/T. [1o3ask y CBiTi BiiMiu€Ha TECHCHIIIS 10 301IBIIICHHS CITOKUBAHHS

pociaunHOi omii (ocoommBo B CIIA, Inmonesii Ta ApreHTHHI), TO MOXKJIMBE
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30€pEeKECHHS TIOTUTY €BPOIEHUCHKUX PUHKIB JI0 HOBOTO BpOXkaro Ta CTadiIi3arlis iH
y nepioa 30upanbHoi kamnanii B €C [111, 182]. OpnHak, HUHI CIIOCTEPIra€ThCA
JIOCUTD CYTTEBE KOJIMBAHHS 1I1H HA PiMaK Ta PilaKoBy OJIIIO B CBITI.

ATpPOXOJIMHTH HIMPOKO BIPOBAKYIOTH HOBITHI TEXHOJIOTiI Ta CHCTEMH
yIpaBIiHHS SKICTIO, MIABUINYIOTh KBai(iKallilo MPaIliBHUKIB, YAOCKOHATIOIOTH
CUCTEMU YIIPaBIiHHS arpoBUPOOHUIITBOM. OUiKyBaHUM pPE3yJbTATOM IIMX 3aXO0/lIB
Mae cTaTu cTadiIi3allis, a Hajaldl 3pOCTaHHs 00CATIB BUPOOHMIITBA, MOKpAICHHS
SKOCT1 POCIIMHHUIIBKOT MPOAYKIli Ta pO3IMIMPEHHS pUHKIB 30yTy [1, 152].

Jlinepamu 3 BUpoOHMIITBA HaciHHS pinaky € Kanaga — 19 mun T, €C — 16 MuH
T, Kurait — 13 muma T. Ta IHA1S — 7 MIIH T.

3 METOI0 OTpPUMaHHS BHUCOKOTO MPUOYTKY BIJI pIMNAKy O3MMOIO CIIiJL
JTOTPUMYBATHCS YCIX €JIEMEHTIB TexXHoJorli BuponryBaHHs. Oco0auBe Micle Mae
CHUCTE€Ma MIHEPAJIbHOTO >KUBJICHHSI, OCKIJIbKM Ha CHOTOJIHI BIJICYTHSl €lMHA AyMKa
I0JI0 ONITUMAJILHOTO YIOOPEHHS pOCIMH pinaky o3umoro [3, 11, 66, 137].

JIo OCHOBHUX YMHHHKIB HEIOOOPY YpO’Kar0 HACIHHS PIMaKy CJiJ BIAHECTH:
BUOIp cOpTiB abo0 riOpuaiB, 10 HE BIANOBIAAIOTH I'PYHTOBO-KIIMAaTUYHUX YMOBaM
rocrofapcTBa; HeB/aae PO3MIIIEHHS KyJIbTypU B CIBO3MIHI; TIOPYIICHHS BUMOT JI0
OCHOBHOTO OOpPOOITKY IPYHTY 1 YyJIOOpPEHHS;, HEAOCTaTHS TEXHOJOTIS 3aXHUCTY
MOCIBIB BiJl KOMIUIEKCY IIKIJIMBUX OPraHi3MiB; HECBO€YacHe 30MpaHHs 1 TOB’ s13aH1
3 IIUM BTpaTH HaciHH:A [23, 26, 78].

Pinak (Brassica napus L.) € BaXJIUBOIO Xap4yOBOKO OJIIHHOI KYJIbTYPOIO Y
[Takucrani. 3aBAsKu 30aJaHCOBAHOMY BMICTY HE3aMIHHUX XKHUPHUX KuciaoT Omera
3-6-9, pimakoBa O € KOPUCHOK JUJIA 3J0POB'Sl POCIUHHOK OJI€I0, SIKY
BUKOPUCTOBYIOTh Y BCbOMY CBITI JUIsl IPUTOTYBAHHS %K1 Ta nepepo0IeHoi XapuoBoi
poMuciIoBOCTi. A30T, dochop 1 kamii (NPK) € ogaHuMH 3 OCHOBHUX IOKMBHHX
pEUYOBHH, HEOOXIAHUX JJIi 3HAYHOrO IMIJABUIIEHHS BPOXAWHOCTI pIMaKy.
BucokoBpokaitHe BUPOOHUIITBO pinaKy moTpedye 1o0pe 30a1aHcoBaHOT TPOrpamMu
BHeceHHs1 n00puB. Y Ilakucrani BUPOOHHUITBO OJIWHUX KYJIbTYpP 3 IXHBOIO

MOKMBHOIO IIHHICTIO HE MOXe OYTH 301/IbIIIEHE BIJIMOBIAHO 10 BHYTPIIIHIX MOTPeO
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y Xap4oBii 0J1ii. ArpoHOMIYHA Ta Xap4yoBa IIHHICTh POCIMHHUX OJI1H 3aJ€KHUTh BiJl
MIPUPOJIN TIOOPUB, SIKI BHOCATHCS B IpyHT [183].

Pimak o3umuii — omHa 3 HAWBAXJIMBIMIMX OJIWHUX KymbTyp y Kurai i €
BOXKJIMBUM JDKepelioM 3a0e3reueHHs Oe3MeKH XapyoBoi ojii y Il KpaiHi.
BupoOHUIITBO 0111 € BaXXJIMBUM MOKAa3HUKOM, KM BimoOpaskae SIKICTh pINaKy i
BU3HAYAETHCSI BMICTOM OJii Ta BpOXalHICTIO. BHeceHHA a30Ty € Ba)JIMBUM
crioco6oM 3a0e3MeUeHHS BUCOKOTO Ta CTabIbHOTO Bpokaro. Pimak ayke uyTinuBui
710 a30Ty. binblie a30Ty — Oisibliie cTe0er, JUCTS, KBITIB, CTPYUKIB 1 OLTbII TOTYKHE
KopiHHsA. OmHuM 3 (PaKTOpiB OTPUMaHHS BHUCOKOTO BPOXKAIO PIMAKy € TaKOXK
HasIBHICTh JIOCTAaTHBOI KUIBKOCTI CIpKH B I'PYHTI. Benrke 3HaU€HHs Ma€ Takox 0op.
Hecraya 1iporo eneMeHTa npu3BOAUTH 10 OCUIIAHHS OyTOHIB 1 KBITOK, ()OPMYBaHHS
MEHIIO1 KIJIbKOCTI CTPYUKiB, 3HUKEHHS BpokaitHOCTI [191].

Kananceki arpapii po3pobunu cuctemy (Scher Gain), sika [103BOJSIE
YHUKHYTH BTpaT HaCiHHS piMaKy Iij yac 30UpaHHs ypoxKaro.

Bucoki Bpoxkai pinaky 03uMOT0 MOKJIMBI JIMIIE 32 YMOBHU JIOTPUMAaHHS BCiX

€TaIliB TEXHOJIOT1] iioro BupoiyBaHHus (puc. 1.1).

% TexHonoria o6pobiTKy I'pyHTY

0 Bubip ribpuay 4m copty
Y~V

-O- TepmiH cisbu Ta rnnbuHa
vyyy 3aPOBKU HaciHHA

Q 3axucT Bpoxato

BHeceHHs fo6puB

Puc. 1.1. HaiiBa:kiuBilli eJieMeHTH TeXHOJIOTIi BUPOLYBAHHS pillaKy

03uMOro (Brassica napus 1.)

IDicepeno: chopmoBaHe aBTOPOM
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1.2. ®opmyBaHHsI BPOKAHOCTI Ta SIKOCTI HACIHHSI PiMaKy 03UMOIO

3aJ1€5KHO BiJl YI0CKOHAJIEHHS OCHOBHMX €JIEMEHTIB TE€XHOJIOTii BUPOIIYBAHHS

VY HaykoBi# JiTepaTypi MOKHA CIIOCTEPIraTH OACp>KaHHS PI3HUX Pe3yJIbTaTIB
JOCTIIKEHb CTOCOBHO ONTHUMAJIBHOT IUPUHHU MIKPSIAb 1 HOPMU BUCIBaHHS HACIHHSA
pimmaky, siki 3ajeXkaTh BiJi COPTOBOrO CKJIaJly Ta YMOB BupoinyBaHHs [16]. Tax,
MaKCHMAJIbHY YPOKalHICTh HACIHHS PI3HUX COPTIB pilMaKy 03WMOTr0 OTPUMAJIH 3a
CiBOM 3 IIUPUHOIO MIXKPAIL 15 cM. YCcTaHOBIEHO, 1110 JIJIsE COPTY KPaIio HOPMOIO
BUCIBY 3a PSAKOBOI ciBOM Oyna HopMma (0,8 MIIH. cX0kuxX HaciHUH Ha 1 ra. [1pu ciBOi
riOpu/IiB HOpMa BUCIBY 3MeHInyBanacs 10 0,6 MIIH cX0KuX HaciHUH Ha 1 ra. OxgHak
BUSIBJICHO, 1[0 HauBuimmii ywmict omii (46,98 %) y HaciHHI COpTIB pimaky
CIIOCTEPITaJIM 3a ITUPOKOPSTHOTO criocoly ciBOu Ha 45 cm [151].

OCHOBHMMH YMHHHMKAaMH I1JIBUILIEHHS MPOIYKTUBHOCTI PIMAKy O3UMOTO €
BUKOPHUCTAHHSA SIKICHOTO HACIHHS, MA0Ip aIanTUBHUX T1OPUIIB, CTPOKH 1 CLIOCOOU
CiBOM, HOpMM BUCIBY HACIHHS, YJOOpPEHHS, 3aXHCT POCIHH BIiJ IIKOJOYUHHUX
opranizMmiB toio. 3a ganumu O. I1. Bonomyk, O. M. Cnyyak, A. O. Pacnyrenko
BUSIBJICHO, 1110 ONITUMAJILHUN TEPMIH CiBOM pinaky Ha HaciHHs OyB 10—20 ceprus 3a
mpuHo0 MIKpsAb 30 145 cM. [Ipu ubomy copt Cmapar] 3a0e31euuB BpOKanHICTh
HaciHHA 4,6 T/ra, Kpamorw HOPMOIO BHUCIBY Oyna 0,8 MJIH CXOXXHMX HAaclHMH Ha
onnomy rekrapi. Coptu Ilerac, Cono, CTinyia 3a MIUPOKOPSTHOTO CIIOCO0Y CiBOM
Ha 45 cM Oynu OUTbI yposkaiiHUMU 3a HopMH 1,0 MITH cx0k. Hac./ra — 4,6; 4,5; 4,5
T/ra [36]. Y Oararbox uactuHax €Bponu ¢GepMepu YacTo 3aMiHIOIOTh O3UMHUUN
SYMiHb O3WMOIO TIICHUIICI0 B SKOCTI TOMEPEAHHMKA I O3UMOTO pimaxy, IO
MPU3BOJUTH 10 3aII3HEHHS 3 MOCIBOM piIaKy. 3ari3Hija ciB0a HeraTUBHO BILTUBA€E
Ha OCIHHIN HaJ3€MHUHN PICT POCIHH PIMaKy 1 PICT CTPHKHEBUX KOpeHiB [198].

Ha yopnozemi 3BuuaitHomMy B ymoBax Jlicocteny YkpaiHu TOCHIIKYBalIH
ocoOmmBOCTI (hopMyBaHHSI YPOXKAMHOCTI HACIHHSA PINaKy O3UMOTO 3aJeKHO Bif
OCHOBHOTO O0OpOOITKY IPYyHTY, CHOCOOy 1 CTPOKYy CiBOM. YCTaHOBJIEHO, IO
HaWOUTbII €()EeKTUBHO CIBOY MPOBOJMUTH y MEPINM JeKaal BEpecHs 3a IHUPUHU

MIKPSIb 15 cM, 110 ICTOTHO 301IbIIIY€E YPOKalHICTh HACIHHS. Y POKH 3 TOCTATHBOIO
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3BOJIOXKEHICTIO OUTbII e(peKTUBHOIO Oyia opaHka Ha ruoOuny 25-27 cM. [lpu npomy
BUSIBJICHO MaKCUMaJIbHUM yMOBHUH BuXia xkupy (1,97 1/ra) 1 mporeiny (1,05 1/ra)
[44].

Jiist ymoB nmiBHIyHOT yactuHu Jlicocteny I1. C. Bumniscbkuit, JI. B. I'ybenko
BB)KAIOTh ONTUMAJILHUM CTPOKOM CIBOM pimaky o3umoro | gexamy BepecHs [28].

Pinak o3umMuii, K 1 1HII KyJIbTYpH POJMHU KAIyCTSHUX, TOTpeOye y mepios
OHTOTeHe3y 30aJaHCOBAHOTO MIHEPAJIBLHOTO YKUBJEHHS, L0 BKJIOYAE€ BTOPUHHI
MOKMBHI PEYOBMHHU, MAKpO- Ta MIKpOEJIEMEHTHU. BiH crokuBae BTpu4l OlIbILIE
MOKMUBHUX PEUYOBMH, HIXXK 3€PHOBI KYJIbTYpH, a KaJIbIIO — MaiKe B IT'STh pasiB.
Pimak BHHOCHUTH 3 TIPYHTy OUIbIlI€ MOXXMBHUX PEYOBHH, AHDK 3aJIMINAE iX 3
POCIMHHAMH pemTkamMu. Ha yTBOpeHHS OJHOTO IIEHTHEpAa OCHOBHOI MPOTYKITIi
POCIIMHU PiNlaKy 03UMOT0 BUKOPUCTOBYIOTH a30Ty — 5—6 kr, gocdopy — 2,5-3,5 1
kamwo — 2,54,0 kr. ByacHe BUKOPUCTaHHS MIHEPAJIbHUX JOOpHUB CIIpUSE
1IBUIIICHHIO BpokaitHOCTI HaciHHs Big 0,7 1o 2,0 T/ra Ta MoIinieHHIo HOoro SKOCTi,
30KpeMa xupy [7, 15, 79].

Ha picT 1 po3BUTOK pOCIuH pinaky Ta (GOpMyBaHHS BpPOXKANHOCTI 3HAUHHMA
BIUIMB MalOTh HACTYIIHI €JIEMEHTH MiHepanbHOTO *)uBJIeHHS: N (a3ot), P (dbocdop),
K (xamiit), Ca (kanbuiii), Mg (maruiii), S (cipka), B (6op) ta inmn. 3a ix Hectayi
3HAYHO 3HUXKYETHCS 301p HACIHHS Ta MOTIPIIYETHCS HOTO SKICTh.

Bingomo, 1110 B cepeTHhOMY BHHOC €JIE€MEHTIB KUBJICHHS POCIMHAMU PIllaKy
O3UMOTO Ha | T OCHOBHOI Ta MOOIYHOI NPOAYKIIi CTAHOBUTH JJIsI MAKPOEJIEMEHTIB,
kr/T: N —60; P,Os —24; K,O — 47 ta mikpoenemeHTiB, r/T: B —45,0; Cu - 8,5; Fe
—120,0; Mn - 90,0; Mo — 0,70; Zn — 47,5; Co — 0,32; Se — 16,0. ¥V nmocmimax
HAyKOBI[IB BHUSBJICHO, 1110 BMICT €JIEMEHTIB XHBJICHHS B OCHOBHINA 1 MOOIYHIN
MPOIYKIT piMaKy O3UMOTO 3aJICKUTh Bijf Oaratbox (akTopiB. Y HACIiHHI yMICT
a30Ty Moke koymBatucs Bia 3,17 go 3,56%, ¢pocdopy Bia 0,85 mo 0,95 %, kanito
Bix 1,09 mo 1,17 % 3anexHo Bia 103 yaoOpeHHs 1 BallHyBaHHS. Y COJIOMI YMICT
a30Ty Moxe kommBatucs Big 1,05 mo 1,24 %, ¢ocdopy Bix 0,22 no 0,35 %, kamiro
Bix 1,39 no 1,52 %. HaliBummii moka3HUK BUHOCY €JIE€MEHTIB KUBJICHHS (a30Ty —

59,1 kr/t, pocdopy — 16,1 kr/t, kanito — 40,1 xr/t) Ha popmyBaHHs | T HaciHHA Ta
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BIJIMOBIJIHOT KUTBKOCTI MOOIYHOI MPOIYKIIi crioctepiraiy 3a BHeceHHs 1,0 go3u HI'
JIOJIOMITOBOTO OOpoOIITHA 13 S49 Ta MiKpo0OpuBOM Ha PoH1 Nj20PooKi20 [25].

OCHOBOIO KHBJICHHS PIMAaKy O3UMOTO € MAaKpOEJIEMEHTH, HecTada SKHX
XapaKTepU3yeThcsl MeBHUMU o3Hakamu [15]. Hdediuut a3ory y pociuHax piraky
CYTTEBO MPUTHIYYE 1X PICT 1 PO3BUTOK, MPOSBISETHCS y BUTIIAL XJI0po3y. JIuctku
3MIHIOIOTh 3a0apBJICHHS Ha CBITJIO-3€JieHe, ApiOHI, MEepeayacHO >KOBTIIOTh 3
KiH4MKiB. [Ipy 11bOMY MOTIpIIY€ETHCS LBITIHHSA, PAHO OMAJA€ 3aB’S3b.

Hecraua gocdopy ynoBinpHIOE (ha3u PO3BUTKY Ta PICT KOPEHEBOI CUCTEMHU.
3a3BUuail CUMIITOMHU 3 SIBIIIIOTHCS HA CTapHX JHUCTKaX, BOHH CTalOTh TEMHO-
3€JICHOTO KOJIbOPY, IMOTIM CHHIOBATO-0y3KOBOT0, @ MOKYTh OyTH ITypIIypOBHUMH 200
dbioneroBuMu. MOKIHBA MOsBa HA KPasx JUCTKIB KOBTO-0yporo, Oyporo i 9opHO-
Oyporo 3abapBieHHs. Y POCIIHH ITI3HIIIE HACTA€E IIBITIHHS 1 TO3pi1BaHHS.

3a Hecraui Kajilo BigOyBaeThCS BTpaTa TYpropy POCIWHHOI KIITHHH,
30UIBIITY€ETHCS TPAHCHIPAIlis 1 3HHXKYETHCS MOCYXOCTIAKICTh. OCHOBHI CUMIITOMH Ha
JUCTKAX pIMaKy XapaKTepU3YIOThCS MOXKOBTIHHAM MIXK >KUAJIKaMH, a Ha HUXKHIX
JIMCTKAX 3 SIBISIIOTBCS JKOBTO-KOpHUYHEBI TUIsIMU. [1o KpasiX JNHCTKIB 1 Ha KIHUMKAX

YITKO BUPAKEHUH XJIOPO3, KU MPU3BOAUTH 0 BiAMUpPaHHS (puc. 1.2).

Puc. 1.2. Cumnromu Hectaui azory (1), pochopy (2) i kauairo (3) y pociamnax

pinaky 03umMoro

Jxepenio: chpopmosano agmopom

JleiruT MarHir0 4acTille BChOTO CIIOCTEPITAETHCA Ha JIETKUX 1 KHUCIHX

rpyHTax. Ha nucTkax pimaky KoJip IJIsiM 3MIHIOETBCSI BiJl )KOBTOT'O JI0 OPaHKEBOTO
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a00 4YepBOHO-KOpUUHEBOTO. [IpH 1IbOMY CHIOUATKY BIAMUPAIOTh YACTUHU JIUCTKA, SIKI
3MIHUJIM KOJIIP M1 TIPOXKHUIKAMHU, a TIOTIM MOBHICTIO BECh JIUCTOK.

dopmyBaHHS TPABOCTOIO Ta PIBEHb BPOKAWHOCTI PIMAaKy O3MMOTO 3HAYHOIO
MIpPOIO 3aJICKUTh Bijl 3a0€3MEUYEHOCTI POCIUH CIPKOIO, OCOOJIMBO Ha IPYyHTax 3
HU3BKUM BMICTOM TYMYCY Ta MOXHUBHUX peuoBUH. Haaxonmsum pa3om i3 a3oTom,
cipka (K BTOpMHHA TMOXMBHA PEYOBMHA) aKTUBHO IOTJIMHAETHCA POCIUHAMU 3
KIHIIS 3MMHU J0 3aKiHueHHs BereTallli. Cipka 6epe yuacTs y hopMyBaHH1 XJ10podity,
BXOJUTh JO CKJIaJAy AaMiHOKHCJIOT, BITaMiHIB Ta J>XHPHUX KHCIOT. be3 Hel
CIOBUIBHIOETBCS. PICT POCIMH 1 CHHTE3 OUIKA, MEHIIE YTBOPIOETHCS CTPYUKIB Ha
pOCTuHI 1 HACIHHA B CTPYUKaX, CTPYIKHU A€(POPMYIOTHCS, 3HKY€ETHCSA BMICT OJTii.

Pocnunu pinaky HaiiOinpiie moTpeOyrOTh BOTO €IEeMEHTY Yy MixdasHul
nepioj: Mo4yaTtok (popMyBaHHs CTeOJIa-TIOYATOK 3aB’A3yBaHHS CTPY4kKiB. OCHOBHI
O3HaKu JAC(IUTY CIPKH TMPOSBIAIOTHCS HAa MOJOIWX JHUCTKaxX pimaky y Qopmi
XJIOpO3y (CBITJIO-3€JIeH], CBITIO-KOBTI, PIKO YEPBOHI) Ta y BUIISAI nedopmarrii

JIUCTKIB, 1110 HAOYyBatOTh popMy JioxkeukH (puc. 1.3).

Puc. 1.3. IIposiB HecTaui Cipky Ha POCJMHAX PillaKy 03UMOI0 32 PI3HUX

nepioaiB pocTy i pO3BUTKY
3 Meroro 3abe3nedyeHHs MOTped pimaky y cCipli HHUHI BUKOPHUCTOBYIOTH
cyibdar aMoHit0, IKMI BHOCSTH 110 MEP3JI0TaIOMY IpyHTY y HOpMi 30—40 kr/ra 3a
JIF0YO0I0 PEUOBUHOI0. 301IIBIIIEHHS HOPMH MIHEPAJILHOTO T00pHUBa MOKE TIPU3BECTU
710 TMIiJBUIICHHS BMICTY TJIFOKO3UHOJIATIB 1 3HMKEHHS SKOCT1 HaciHHs. EdekTuBarM

CTPOKOM IT03aKOPEHEBOT0 MiYKUBJICHHS POCIUH CIPKOIO € MOYaTOK IBITIHHS.
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Cepen HEOOX1THUX MIKPOEJIEMEHTIB IS pilmaKy OOp Mae HaWBaXKJIUBIIIC
3HaueHHs. [loTpeba iioro y aecsaTh pasiB OuIblla, HIXK JJI 3€pPHOBUX KYJBTYP.
HedimuT Oopy 3HAUHO 3HUKYE YPOKAHHICTh Ta AKICTh KyJIbTypH. Bocenu pociunu
pimnaky 3acBOIOIOTh 25% 60py Bij 3aranbHO1 moTpedu. BigoMo, 1110 60p 3HaX0AUTHCS
y MaJIOJOCTYMHIN (opMi JJIT pPOCTUH, OCOOIUBO 1€ XapaKTEPHO Ml TIOCYIIUTUBUX
ymoB. Hectaua 60py nmposIBISIETHCS HA MOJIOJUX JTUCTKAX, SIKI MAIOTh CBITIIMNA KOTIp
1 3aropraroTbCi BcepeArHy. TOYKM pOCTYy NOYMHAIOTH BiAMHpATH, a CTEOJIO0
po3tpickyeTbes. [Ipu iboMy OyToHU a00 KBITH omnaAaroTh. Ha pimaky yTBoproeThCs
«IIyTUTHCTICTH» KopeHsi. HecTtaya Oopy sk Ha paHHIX, Tak 1 Ha OUIBII MI3HIX CTAIIAX
BECHSHOTO PO3BUTKY BEJE IO CHOBUIBHEHHS POCTY POCIHH, 3aTPUMY€ HACTaHHS
ONnTUMaJIbHUX (pa3 Bereralii Ta popMyBaHHS MOBHOL[IHHOI BPOXKAHHOCT1 HACIHHSI.

Jlnia 3a0e3neueHHsl POCIMH pillaky O3MMOr0 MAaKpo- Ta MIKpOeJIeMEHTaMU
HUHI PEKOMEHJIOBaHUW MIMPOKUA aCOPTUMEHT KOMIUIEKCHUX no0puB [5, 14, 15].
Cepen nux YaraVita BRASSITREL PRO MicTuTh 3aranbHuii a30T, KajbIlii,
MarHii, 0op, mapraseib, MoioaeH. BHocsaTs mia pinak y Hopmi 1-3 ni/ra aBiyi: y
¢dazy 4-9 nuctka Ta nepen UBiTiHHAM (OyToHI3alis). Butpara Boau 300 i/ra.

YaraVita BORTRAC 150 — BHCOKOKOHIIEHTPOBaHE pIiIKe IT0OPUBO, IO
CKJIaAy SIKOrO BXOJAUTH 00p Ta a30T. BHocaTh o 11y a3y 6-Tu JIHUCTKIB BOCEHH 1
HaBecHi ipu BucoTi pociuH 20 cm. YaraMila NPK 8-24-24 + 5SO; — koMmriiekcHe
rpaHyJibOBaHe JTOOPHUBO JJII OCHOBHOTO BHECEHHS Ta Mi/KUBJICHHS pimaky (150
Kr/ra). Y KOHIi rpaHyJsii MICTUTh IOCTYIIHI JI1 POCIMH MaKpO Ta MIKpOEIEeMEHTH
(N, P,0s, K0, SO3 B, Fe, Mn, Zn).

HayxkogBiii BigMiuaroTh, 1110 30ajlaHCOBaHa CUCTEMa MIHEPATbHOTO KUBJICHHS
pillaky 03MMOTr0 Ja€ 3MOry MiABUIIMTH ypoxkaiHicTh HaciHHA Ha 30—40%, a Ha
ocnabyieHnX mociBax HaBiTh 710 50% [22].

B yMoBax BHCOKO JerpajoBaHUX I'PYHTIB 3 HU3bKUM BMICTOM OpPraHIYHOI
PEYOBHHH 1 3aMaciB MiHEpATbHUX MOKUBHUX PEUYOBUH HAIMIBIOCYIUIMBUX PETIOHIB
Adpuku (ITAP) mocnimxyBanu BIUIMB 6araTopa3zoBOro 3aCTOCYBaHHS OpPTraHIdYHUX
no6puB Ta MinepanbHux (NPK) Ha ¢opmyBaHHS acHMUISIIIHHOTO anapaTy pimnaky.

['Hiil Big Benmukoi poraroi xymobw, ki3 ta micieBux kypeit (OCK) tectyBanm 3
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MIHEpaJIbHUMU AOOpUBaMU Ta 06€3 HUX. TpH LUKIN BUPOULYBaHHS pillaKy CIpHsIIA
MIJBUIEHHIO TOBapHOI Macuh pOCIMH, I1HJEKCY JIMCTKOBOI TIOBEpXHI 3a
KOMOIHOBAHOTO BHECCHHsI OPTaHIYHOTO 1 MiHepaidbHOro moOpuBa. OnmHaK 3a
BHECEHHSI JIMIIIE OPTraHiuHOIo J00pHUBa YPOKalHICTh TOBAPHOIO JHUCTS 3HU3UIIACS
npubu3Ho Ha 50%. Kom6GinoBane 3actocyBanHss OCK+NPK 3nauHO 3011b1IKIO
Olomacy Oyp'siHIB TIOPIBHSHO 3 BHECEHHSM JIMIIE MIHEpaJbHUX JOOpPUB Ta
HeynoOpeHuM KoHTpoJieM. [loennanus mpo6puB 3menmnye criBBigHomeHHsT C:N,
IIPUCKOPIOE BUBIJILHEHHS MMOXUBHUX PEYOBHH, 100 BOHO 30iranocs 3 moTpedoro B
MOKUBHUX PEUOBUHAX JIJISI POCIIMH KOPOTKOTO ce30HYy. KpiM Toro, /1t BiIHOBIIEHHS
POJIFOUOCTI CWJIBHO JErpaJoBaHMX MIIMIAHUX IPYHTIB NOTPIOHO KIJIbKA LIMKIIB
BHECEHHs opraniku [177].

BpoxkaitHicTe HaciHHS oiiiHOro pinaky (Brassica napus), sIK Ba)JIUBOTO
Xap4yoBOT0 Ta MPOMHUCIIOBOTO JKepena ofii, (GOpMYy€eEThCsI TIEPEBAKHO 3a PAXyHOK
npoaykTiB (orocuHTedy. Bucoki TemmepaTypu Ha cTajli pO3BUTKY CTpydKa
3arpoKylOTh BHUPOOHHIITBY pimaky. BHeceHHss moOpUB cripusie pOCTY POCIWH Ta
BpoxkaiHocTi. OHaK HEBIJIOMO, YA MOKE BHECEHHS JOOPUB MOM SKIIUTH BILJIUB
TeMIlepaTypyu Ha BpoxaiHicTh. KamiitHi goOpuBa 3HW)XYBaJM TEeMIEepaTypy Ha
cTazii po3BUTKy cTpyukiB (Ha 1,3—3,0°C Ha 1% 3010blI€HHS KUIBKOCTI KadlHHUX
no6puB). Jng aHamizy HOTEHIIMHOrO (hi310JIOTIYHOTO MEXaHi3MYy ITiJIBUIICHHS
BPOKAMHOCTI 32 BHECEHHS KaIHHUX JOOPUB BUKOPUCTOBYBAIM METO] HAMEHIIINX
kBaapatriB (PLS-PM). 3umxenns temneparypu Ha 1°C 30UIbIINMIO BpOXKANHICTH
HaciHHs puonm3Ho Ha 417,6 xr/ra [188].

[TonpoBi JOCHIIKEHHS IIOAO BIUIMBY J03U 1 JAaTH BHECEHHS a30Ty Ha
CTPYKTYpY MOIJIMHAHHS POCIMHAMM piMaKy, BPOKAWHICTh OilKa, SKICTh OJii 3a
PI3HHX CTPOKIB CiBOM mpoBoawiu B [leHmKkaOChKOMY CUIBCHKOTOCIIOAAPCHKOMY
yHiBepcuteTi Jlyaxiana (Inais). Jocmiau Briatodanu Tpu aatu ciBou (15 xoBTHS, 30
JKOBTHS 1 15 nucromnana) Ha OCHOBHMX JUISHKAX 1 ciM kKoMOiHarii 103 (100 1 125
KI/Ta) 14acy BHECEHHS a30Ty (1Ba a00 TpH MiHKUBIICHHS ) HA JOMOMDKHUX AUIIHKAX.
Cyniuanuii IpyHT AOCTITHOTO IMOJIsl MaB HU3bKUN BMICT OPTaHIYHOIO BYTJIEIIO Ta

JOCTYIHOTO a30Ty Y BEPXHbOMY 15-CaHTUMETPOBOMY IlIapi IPYHTOBOTO MPOdIIIIO.
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HocnimxyBanuii copt GSC 7 BuciBanu 3 MbKpaaasam 45 cm x 10—12 cm. 3ami3HeHHs
3 TTIOCIBOM 3HAYHO 3HU3HWJIO BMICT 1 ITOTJIMHAHHS 30Ty PITaKoOM Ha BCIX ¢azax pocTy
B PI3HUX YaCTHHAX POCIUHH, & TAKOXK Y HACiHHI Ta MOOIYHIN MPOIyKIii Ha CcTaAdll
3pLJI0CTI, 32 BUHATKOM BMICTY a30Ty B cte0ii Ha piBHI 80 DAS. HaiiBummii Buxij
onii (941 kr/ra) 6yno orpumano 3a BHeceHHs 125 kr/ra N y Burisazai 50 kr 3a ciBOu
+ 50 Kr Ha OYaTKy BUTATYBaHHS CTeOJa + 25 Kr Ha MOYaTKy MBITIHHS Ha PiBHI 3
BHeceHHsM 125 ta 100 kr/ra N y 1Ba piBHI CTPOKH 3a CiBOM Ta IOYATKY BUTATYBaHHS
ctebsa. HaiiBummii Buxiy 6i1ka (738 kr/ra) Oyino oTpumMaHo pu BHECEeHH1 125 Kr/ra
N y 1pu ctpoku (50 + 50 + 25), 1m0 3Ha4HO MEPEBUIILYBAJIO BCl 1HIN BapilaHTU
0o0poOku. HaliBumuii BuXij ojii OyB oTpuMaHu# 3a ciBOM 15 KOBTHS 32 BHECEHHS
125 xr/ra N y tpu npuitomu (1056 kr/ra), mo Ha 7,3% 1 40,4% BiJINOBIAHO BHUIIIE,
Hix npu BHeceHH1 100 kr/ra N y aBa piBHUX npuiioMu, 1 Ha 6,7% 1 35,9% Bute, HiXK
npu BHeceHH1 125 kr/ra Ny Tpu npuiiomu 3a ciBou 30 x0BTHA 1 15 nucrtomana,
BIAMOBIAHO. JKUPHOKUCIOTHUIN CKJIan oJiii HE 3ajekaB BiJI CTPOKIB CiBOM Ta
BHECEHHs a3oTy [181].

OulHKY BIUIMBY PI3HUX CTPOKIB C1BOM Ta PiBHIB a30TY Ha PICT 1 BPOXKANUHICTh
["'061 Capcon (Brassica napus L.) npoBoauid 3 TphbOMa JaTaMu CIBOM Ha OCHOBHIHN
ninsHUl (10 skoBTHS, 25 k0BTHA Ta 15 nucronana) Ta YoTUpMa PIBHSMHU BHECEHHS
azoty Ha mianocmimaux gutsHkax (0, 40, 80 ta 120 kr/ra). HaiiBumii 3HayeHHS
pPOCTOBHUX TapaMeTpiB, BPOXKAWHOCTI Ta sIKOCTI Oynu 3adikcoBani 3a ciBOM 25
YKOBTHS, K1 3aJIMILATUCS Ha PiBHI 3 10 *KOBTHSI, ajie 3HAUHO MePEeBaXKajIu MOKa3HUKU
3a ciBOu 15 nucromaga. o cTocyerbest piBHA a30Ty, TO MaKCUMallbHI 3HAYEHHS
napameTpiB pOCTy 1 BpokaiiHOCTI Oynu 3adikcoBani 3a Hopmu 120 kr/ra a3oTty, 10
Oyno Ha piBHI 3 HOpMoto 80 Kr/ra, ajie 3Ha4YHO MEPEBUILYBAJIO 1HIII HOPMH a30TYy.
Takum uymHOM, ciBOa 25 >XOBTHS 3 BHeceHHSAM 120 kr/ra a3ory € HalOLIbII
CIPUSTIUBOIO JIJIS MOKPAIICHHS MMOKA3HUKIB POCTY Ta BpokaiHOCTI pinaky [180].

[TozakopeneBe mimkuBiIeHHS 3a0e3neuye pocauau copty 'ES  Cesario'
HEOOXITHUMH €JIEMEHTaMH JKUBJICHHS BIIPOJIOBXK BereTarii. ¥ MoJIbOBOMY JOCIIII
BUBYaiMM ao0puBa: A (koHtponn), B (YaraVita Brassitrel Pro), C (YaraVita
Brassitrel Pro 1 YaraVita Thiotrac), D (YaraVita Brassitrel Pro i YaraVita Bortrac),
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E (YaraVita Brassitrel Pro ta YaraVita Bortrac 1 YaraVita Thiotrac) ta F (YaraVita
Thiotrac). [loroaxi ymoBu OyJi MIHJIMBUMH B POKU ITPOBEACHHS TOCIIIKEHb 1 MaJln
MOIM(DIKyIOUNi BIUTUB Ha OUTBIIICTH JOCTIIKYBAaHUX IMapaMeTpiB. [HTEHCHBHE
Mo3aKopeHeBe mikuBiIeHHs (BapianTu D 1 E) mpu3Beno 10 3Ha4HOTO 301JIbIIICHHS
KUTBKOCTI CTPYYKIB Ha POCJHHI, BPOXKAMHOCTI HACIHHS Ta JKUPY, a TAKOXK 1HJIEKCIB
SPAD (po3BUTOK TIpyHTOBOrO pOCIMHHOrO aHamizy) ta LAI (iHmekc moiii
JIMCTKOBOI IMMOBEPXHI) MOPIBHSIHO 3 KOHTpojeM. Buxina 6iika OyB HAMBUIIAM ITICIIs
BHeceHHs n100puB y Bapiantax C ta E. 3actocyBanns numie YaraVita Thiotrac
(BapianT F) He 3a0e3neunsio ouikyBaHUX pe3yibTaTiB. [lo3akopeHeBe miHKUBICHHS
y BapianTi D 30u1b1mmino nokazHuku Gs (MpoArX0BO1 MPOBIIHOCTI JIMCTKIB) Ta BMICT
KUPY B HACIHHI, ajleé 3MEHIIWIO BMICT CyXOi PEYOBMHHM Ta OLIKa B HACIHHI.
[TokazaHo, MO0 I1HTEHCHMBHE T03aKOpeHeBe MikuBiIeHHS (Bapianthu D 1 E)
30UTBIIMIIO BMICT OOpY B HAaClHHI MOPIBHSAHO 3 Ni/pKUBIEHHSAM YaraVita Thiotrac 1
KOHTpoJsieM. Buxin >xupy Ta Oi1Ka CUIBbHO MO3UTHBHO KOPEIIOBAB 3 BPOXKANHICTIO
HaciHHg (r = 0,93 ta r = 0,71 BignoBigHO). Haiikpammii ekoHoMIuHHM edekT OyIo
OTPUMAHO MICJIsl 3aCTOCYBAaHHS [M03aKOPEHEBOIO MIKUBIIEHHS y Bapiantax D 1 E,
0 MOXHa PEKOMEHIyBaTh B arpoHoMiuHy mnpaktuky [179]. Ilozakopenese
nipkuBiIeHHsS Ha 14 Ta 16 pazax BBCH cTtumyitoBano po3BUTOK JINCTKOBOI pO3ETKH
pinaky, MiJBUIYBAJIO HAKOTIMYECHHS MiHEPAIbHUX PEYOBHH Yy HAJI3€MHINA YaCTHHI
posetku (N, K, Mg) ta kopensx (K, Cu, Mn, Fe), a takox crnpusuio Kpamrii
Nepe3rMIBIIl POCIIUH 03UMOTO pinaky — Ha 8—11% [178].

BumoBi xapakTepucTHKU TpyHTOBOrO celieHy (Se) Ta iXHIi BIUIMB Ha
CTPYKTYpY 30araueHHsi Se 1 (hi310JI0T14HI XapaKTEPUCTUKU PINAKY € HEIOCTATHHO
BUBUCHUMH. Bussneno, mo piBeHb pH puszochepu 1 BMICT pPO3UYMHEHOTO
OpPraHiyHOTO BYIJICL}0O B TPYHTOBOMY pO3UMHI OyJM BHUIIMMHU, HDK Yy TO3a
puzochepHOMYy TPYHTOBOMY pO3YMHI. 3arajdbHUA BMICT Se€, BOJOPO3YHMHHOTIO,
OOMIHHOTO Ta OPTaHIYHOrO Se€ y IPYHTax, a TAKOK BMICT Se y KOpPEHsX 1 JINCTKax
pinaxky 3HauHO 3pOCTaB 31 30IBIIEHHSIM €K30I€HHOTO Se. 3a BHECEHH 2,5 MI/KT Se
OlomMaca KOpeHIB 1 JUCTS pinaky 3poctaja Ha mocromy TxHI (82% 1 58%) 1

BocbMOMYy THXHI (48% 1 32%), BIAMOBIZHO, OCSITAIOYM HAWBHIIOTO PiBHS.
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3aranom, BHECEHHs IMOMIPHUX KOHIIEHTpallil Se y IPYHT CHPHSUIO POCTY pINaKy
(onTuManbpHa KOHUEHTpalis = 2,5 mr/kr Se) [208].

BHeceHHss MIKpOENEMEHTIB y TIPYHT MOXKE 3MEHIIUTH IX JAepimuT 1
MOKPAIUTA PICT POCIMH, BPOXKAWHICTh Ta SAKICTh OJii pimaky. MikpoeneMeHTH
HEOOX1/1H1 JJIs1 BUPOOJIEHHS PIMaKoBOi 01l 3 HU3bKUM BMICTOM HACHUYEHUX KUPIB 1
BUCOKHM BMICTOM KOPHUCHHUX OMeEra-3 >KUPHUX KHUCJIOT, IO POOUTH i MIMPOKO
icroTHO BItuBae 6op (B) 1 iuHK (Zn). JIBopiyHE MOJIBOBE AOCIIKEHHS BUSHAYHIIIO
BILJIMB PO3JILJILHOTO Ta KOMOIHOBAaHOTO BHECEHHA B Ta Zn y rpyHT Ha (h1310JI0T14HI
BJIACTUBOCTI POCJIMH, BPOXKAWHICTh HACIHHS Ta OJIii, @ TAKOXK SIKICTH OJIii B yMOBax
HaIlIBIOCYIUIMBOro KiimaTy. HalBuIll BUCOTa pPOCIHH, KUIBKICTh CTPYYKIB Ha
pOCIIMHI, KUIBKICTh HACIHUH y CTpYuKy, Maca 1000 HaciHMH, BpOKalHICTh HACIHHSA
1 omi, SKiCTh Ojii (BUIIUH BMICT CTEapUHOBOI, IMAJIBMITHHOBOI, OJIETHOBOI,
JIHOJIEBOI, JIIHOJICHOBOI KHCJIOT Ta HWX4YMA BMICT €pYKOBOi KHCJIOTH) Ta
¢i131050T14uHI  O03HAKM (KOHLIEHTpaIlisi OliKa, PO3YMHHOTO IYKPY, XJIOpodiity,
IHTEHCUBHICTh ()OTOCHHTE3Yy Ta TpaHCHipallii, a TaKoX MPOJAMUXOBA MPOBITHICTH)
Oynu 3adikcoBaHi 3a KoMOiHOBaHOTO BHEeCeHHS B 1 Zn (2 + 8 kr/ra). OcobauBo 11e
BYKJIMBO 32 BUPOIIyBAaHHS PINaKy y HAMIBIOCYNIIMBUX KIIIMAaTUUYHUX yMoBax [159].

[TiKuBIEHHS pINaKy CIpKO, OOpOM Ta MIAJI0 MPHU3BENIO 0 MIJBUILEHHS
KOHIIEHTpaIli 1aHux eneMeHTiB y pocnuHax. Cipka B no3ax 40 1 60 kr/ra crpusia
30UTBIIICHHIO BPOKAMHOCTI 3epHa pinaky Ha 11-12 % mopiBHSHO 3 BapiaHTOM 0€3
n00puB. 30UTbLIEHHS BPOKaHOCTI O11b1I HIX Ha 10 % MOpiBHIHO 3 BapiaHTOM 0e3
B 1 Cu Oyno oTprMaHO IIIIIXOM BHECEHHS 00Dy, a TAaK0K KOMOiHAaIlli BHECEHHS 00pY
1 MiJi1. 3Ha4YHE 301UIbIICHHS BMICTY HUPY, IOPIBHAHO 3 HEYJJOOpPEHUM BapiaHTOM, B
mexax 1,0-1,4 % Ha cyxy peuoBuHy Oys0 3a)iKCOBaHO MicJii BHECEHHS J00PUB 3
HaWBHIIOO 103010 Cipku — 60 Kr/ra i BHECEHHS OOpHHX 1 MigHUX 100puB [199].

Pesynpratu mocmimkeHbr YecbKOro YHIBEpCHUTETY NPUPOJHUYMAX HAYK
MOKa3ylTh, IO 3a JaHUX MICIIEBUX 1 TMOTOJHUX YMOB Ta HHU3BKOTO BMICTY
MIHEPAJILHOTO a30Ty B IPYHTI, HAMO1IBII MAXOAAIIOI0 103010 a30Ty JJIs1 OCIHHBOTO

BHeceHHs € 40 Kr/ra, sika BIJNOBiAa€ MpaBuiiaM HITPATHOT AUPEKTUBH, MIATPUMYE
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3MIIHEHHS pifaky Imepes 3UMMOI0 Ta 1HTeHCH(IKY€e HOTro JJii OTPUMaHHS KpaIoro
BpoOKaro HaciHHA [161].

3 METOI0 OI[IHKM CXOXOCTI aBTOpPH OOpOOJSIM HACiHHS — pinaky
TAPOJI30BaHUM KOJAr€HOM Ta OJIiEl0 4YeOpelro B PI3HUX KOHIIEHTpAIlISX.
JlochipkeHHsT  MIAKPECHIIOITh  BaXJIMBICTh  BHUKOPUCTAHHS — albTEPHATHBHHUX
€KOJIOTIYHO YHCTHUX METOJIB, TaKux SK edipHi ojii, B 60poThOI 3 MaToreHamu
pociivH. Byllo BHUKOPHCTaHO KOHTPOJBbHY (HEOOPOOJIEHY) Ta E€KCIEpUMEHTAIbHY
(momepenHbO 00POOIICHY) MAPTIi, IPU LIOMY CIIOCTEPEKEHHS OYJIN 30CepeKEH] Ha
PO3BUTKY MaTOTEHYy, a TaKOX Ha IOsBI CUMITOMIB HeKkpo3y. [IpoBomunu Tpu
€KCIIEPUMEHTH 1n Vitro, a came: MpOpOIIyBAHHS HACIHHA, MPOQIIaKkTUKa rpudKa Ta
00poOKa 1H(p1KOBAHOT'O HACIHHS. 3 TOYKH 30py BUPOLIYBaHHS, KOJIAr€H caM 1o cod1
HE 3aTpUMyBaB MPOPOCTAHHS HACIHHS pimaky. 3 1HIIOro OOKy, CyMII KOJareHy
(maTtounuit po3unH 1 50%) Ta omi uebpemo (0,5 mu, 0,25 Mi BIANOBIIHO)
npurHidyBana npopoctanss. 11lo crocyeTbcs nmpo@iIakKTHYHOTO €Tamy, TO CyMIII
KOJIareHy Ta oJiii 4eOpeIto B KUTBKOCTI 1 MIT 3anuiianacs Ha MOBEpXHI HACIHHS,
3anobiraroun iH}ikyBaHHIO B. napus. O0poOka x 1H()IKOBAHOTO HACIHHS KOJIAT€HOM
Ta ojiero yebpemro mo 0,1 M 3MeHIIMIA aTaKy MaTOreHa, MpO IO CBIAYMIIA
HE3HAauHa M0sIBa HEKPOTUYHMX PaJilyCiB Ta FIOKOTHIIS B HACiHHI pinaky [194].

Crnoci6 ciBOu pimnaky siporo (Brassica napus L. var. oleifera) nHa xopm Mae
3HAYHUN BIUIMB HA MOTO MPOJYKTUBHICTH Ta arpoTexHiky. [lonpoBuil ekcriepuMeHT
npoBoauBcs B Mekcuili (Maramopoc, mtat Koayina) st Bu3Ha4eHHs BpOXKAMHOCTI
cyxoi peuoBunu (CP), cuporo mpoteiny (CII) ta oOMmiHHOI eHeprii 3a mepiof
Beretanii (OE), a Tako XIMIYHOTO CKJIaJy KOPMOBOI MacH pinaky 3aJeKHO BIJ
HIECTH CIIOCO01B C1BOM. Y mepuiuil pik, KOJU CEpPeIHs TEMIEpaTypa BereTaiiitHoro
nepiogy cranoBuia 17,2°C, criocoOu ciBOM HE BIUTMHYJIM Ha BPOXKaWHICTh CyXOi
pedyoBUHHU, aje BMICT 1 BpoxkaiiHicTh CP 1 OF Oynu BUIIMMU 3a IIUPUHUA MIKPSIIb
0,19 m. Cepennst temmiepatypa apyroro poky (13,5°C) Oyna nmemo HUXKYOK 3a
cepenHto 6aratopiuny (14,8°C) B perioHi, 1110 MPU3BEIIO 0 HAWBHINOT BPOKAWHOCTI
CP (8840 kr/ra), CII (2486 kr/ra) Ta OE (51103 M/Ix/ra) 3a mixkpsianas 0,19 M. 3a

psAAKOBOTO criocoOy ciBOU 3 mmpuHOI0 MiXkpsib moHaa 0,19 m Bposxkaiinicts CP, CII
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ta OF 3nm3unace Ha 19,3-39,7, 20,4-42,1 ta 21,2-42,7% BianosigHo. Pe3yneratu
MOKa3yl0Th, 1110 CIIOCOOW C1BOM 1CTOTHO BIUITMBAIOTh Ha KOpMOBY [171] 1 HaclHHEBY
IPOAYKTUBHICTH pinaxy siporo [38].

[TonpoBuii ekciepruMeHT NMpoBOoAUBCS (IH1sT) HA CYIIIIIAHOMY I'PYHTI 3 METOIO
BUBYCHHS BIUIMBY CTPOKIB CiBOM Ta BHCADKEHHS PO3CAAH, a TAKOXK PEKUMY
3pOIIEHHS Ha PIiCT 1 NPOAYKTHBHICTH pinaky (Brassica napus L.). Js
BUCAJKyBaHHSI BUKOPHUCTOBYBalu 30-IeHHY po3camy. 3polieHHs Ha OCHOBI (a3
POCTY KyJIbTypH 3aCTOCOBYBasIM Yepe3 30 JHIB MICHs MOCIBY, IBITIHHS Ta YTBOPEHHS
ctpyukiB. Pimak copty GSC 7 BuciBamu 3 Mikpsaaasam 45 cm X 10—12 cwm. [1i3Hs ciBOa
pinaky 03MMOro 3aTpUMyBasia MOSABY cXOAiB. PociuHam motpiOHO Oysi0 3HAYHO
OibIIe AHIB JUIsl TOYATKY LIBITIHHS, aji€ MEHIIE AHIB JIJIsl 3aBEPIICHHS LBITIHHS 1
JOCSTHEHHS (h1310JI0T14HO1 cTUTI0CTI. le mpu3Beno Takox A0 3HAYHOTO 3MEHIIIEHHS
BHCOTH POCJIMH, BMICTY CyX0i peuoBUHM Ta niepexorieHHss AP (dhorocunTeTnuHo
aKTUBHOI pajialli), a TaKoX KUIHKOCTI NMEPBUHHUX TiJIOK Ha pociuHi. Cib6a 10
JKOBTHSI 3a0esneunia Ha 16,8% Ouabinry BpoKalHICTh HAciHHS TOpiBHSHO 3 30
#OBTHS (2719 kr/ra), sika, B CBOIO 4epry, 3HAYHO MEPEBUILMIA BPOXKANWHICTDH
KYJIbTYpH, BUCITHOI/BUcakeHoi 20 nmucromnana, Ha 60,0%. BucamkeHum pociamHaM
3HAI0OMJIOCS 3HAYHO MEHIIE [HIB JUIsl TMOYaTKy 1 3aBEepLUCHHs IBITIHHS Ta
(b1310J10T14HOT 3pLIOCTI, HIXK KYJIBTYpi NpsAMOi CiBOM. BucamkeHa KyabTypa TaKoxK
JocsTiia 3HAYHO OUIBIIOT BHUCOTH POCIWH, HAKOMUYMIIA 3HAYHO OlIbIIe CyXOi
pedoBuHH, nepexonuia outpine GAP 1 gana Ha 12,2% O611b111y BpO>KaHICTh HACIHHS
(2631 kr/ra) MOpIBHSAHO 3 KyJIbTypolo mpsiMoro BHcCiBY. llociBu, BucamkeHi
poscanoro 30 sxoBTHs Ta 20 nUCTONAA, 1Ay 3HAYHO BUIUN BpOXKall HACIHHS, HIXK
npsiMuii mocis [174].

Crtpok ciBOM Ta rycTOTa IMOCIBY BBa)KalOTbCS OCHOBHHUMHU (DaKTOpaMu, IO
BIIMBAIOTh HAa BPOXKAMHICTh pinmaky o3uMoro. OnHaK BU3HAYEHHS J1aTW CiBOM Ta
T'YCTOTH TIOCIBY TOB's3aHE 3 HEBU3HAYCHICTIO Yepe3 BIUIMB KIIMATHYHUX YMOB,
penbedy MICIEBOCTI, copTy Ta IHmmMX QakrtopiB. Tomy HEOOXiAHO 3HAWUTH
KOMILJIEKCHE BpaxyBaHHs LUX (DakTopiB, 1100 KepyBaTh BUPOOHUILITBOM O3UMOTO

pinaky. Haniiina Monenp MOCIBy MOKE CTaTH BUPIIIAJIBHUM 1HCTPYMEHTOM MJIs
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JOCITIKEHHS peakilii pocTy pinaky Ha 3MiHY JaTu CiBOU Ta rycTOTH TociBy. Huni
ICHye JMIe JCeKUIbKa JOCHIKeHb, IIOB'SI3aHUX 3 PO3POOKOI0  Mojelen
BUPOIIYBaHHS pillaKy, OCOOJIMBO B YACTHHI KOMIUJIEKCHOI OI[IHKU BILJIUBY CTPOKIB
CiBOM Ta TYCTOTHM POCIMH Ha PO3BUTOK 1 BHPOOHULTBO pinaky. I[loemnanHs
pe3yNbTaTiB MOJICIIIOBaHHS Ta MOJIbOBUX JAHUX JI03BOJIMIIO BUBHAYUTH ONITUMAJIbHY
CXeMy CIBOM JJI JOCSATHEHHS CTaOLIbHO BUCOKOTO BpO’Karo Ha piBHUHI 1[3sHXYyal
Ha cxonmi Kuraro — ciBOa B KOBTHI Ta rycrorta mociBy 25,0-37,5 pociaun/m>.
JlocniKeHHsT IEMOHCTPY€E BENUKUN moTeHuian Mmoaen AquaCrop s onTumizanii
CXEM CIBOM piMaKy Ta HaJla€ TeXHIYHI peKoMeHalii s GopMyBaHHS MICIIEBOTO
BUPOOHUIITBA O3UMOTO pinaky [186].

Ponuna Brassicaceae € 6araTuM JKEPEJIOM MOKUBHUX PEUYOBHUH 1 KOPUCHUX
JUTS 310pOB'st GITOXIMIYHMX PEUOBHUH, 110 MPUBEPTAE MiJBUIIEHY yBary B OCTaHHI
poku.  BusiBIeHO  KOMIUIEKCHY  MIKPOCKOIIYHY, XpomaTtorpadiuyHy  Ta
CIEKTPOCKOMIYHY XapaKTepUCTUKY HaciHHA Brassica napus L. 3 Kazaxcrany 3
METOI0 3'siCyBaHHS HOTro MOP(QOJOTIYHUX OCOOJIMBOCTEH 1 XIMIYHOTO CKJIAy.
MIiKpOCKOIIYHUI aHalll3 BHUSBUB YITKY JIOKadi3alilo (JIAaBOHOIIIB, 3arajibHHX
JIIIIIB Ta ajKaioiaiB. AHaji3 €KCTPaKTIB HACIHHS METOJOM BHCOKOE(hEKTHBHOI
TOHKOIIApOBOi XpomaTorpadii MpoAeMOHCTPYBaB CKIAJIHUNA XIMIYHUN TTPoduIb 31
3HAYHOIO KUIBKICTIO HEMOJISIPHUX CIOJYK Y TeKCAaHOBUX eKkcTpakTax. Kpim Ttoro,
METaHOJIbHI €KCTPAaKTH BUSBWIM HASBHICTh PI3HOMAHITHUX XIMIYHUX CHOJYK,
BKJIIOUAIOYM  aJIKajoiau, (JIaBOHOIMM Ta TJIIOKO3WMHOJNATH. XIMIYHUN CKJIaJ
JIEMOHCTPY€E COPTOBI BIIMIHHOCTI MK PI3HUMU BUAAMH Brassica, IpudoMy HaCiHHS
B. napus L. neMOHCTpy€ BUIII KOHIEHTpAIlii 010J0T1YHO aKTUBHUX croNyk [ 160].

Haii0inpiry HiHHICTh HACIHHA pinaky (Brassica napus) mae oniiiHa (pakiis,
sKa B)KE JIaBHO BH3HAHA 3a CBOI MpemiajbHl JIE€THYHI BJIACTHBOCTI, BKIIFOYAIOUN
HU3BKWAH PiBEHb HACHUYCHUX JKUPHHUX KHUCIIOT, BUCOKHHA BMICT MOHOHEHACHYCHHUX
KUPHUX KUCJIOT 1 COpUSTIUBHUI Tpodisib omera-3 sxupHuUx KucioT. [Ipore OinkoBa
(IpoTOBa) YaCTMHA HACIHHS TAKOX MPUBEPTAE YBary 3aBJSKHU BMICTY HE3aMIHHUX

aMIHOKHCJIOT, Y TOMY YHCJI1 BEJIMKOI KIJTBKOCT1 CIPKOBMICHUX aMIHOKUCIIOT, 3aBJISIKH



38

yoMy OUIOK piNaKky poO3TISJA€EThCs I IMIMPOKOMACIITAOHOTO BUKOPHUCTAHHS Y
pelenTypax KOpMiB Jijist Xy100u ta puodu [176].

B ymoBax VYHiBepcureTy ciibecbkoro rocnogapcersa, [lemasap (Ilakucran),
MPOBEICHO JOCIIIKEHHSI 3 BUKOPHUCTAHHSIM J1aJIETbHOTO aHali3y JUIsl OIIHKH
3aKOHOMIPHOCTEH YCITaJKyBaHHS Ta CIAJKOBOCTI O3HAK BMICTY Ta SKOCTI OJii y
pimaky (Brassica napus L.). Bymo BusiBIeHO BHCOKO 3Ha4yIli aJauTHBHI (a) Ta
HeaauTuBHI (0) sgucriepcii sl TaKMX O3HAK, SK BMICT OJii, MPOTEiHy,
TJIFOKO3WHOJIATIB Ta €pYKOBOI KUCJIOTH, B TOW Yac K ISl JIHOJIEHOBOI KHCIIOTU
crioctepiraiacs He3Hauyia aiuTuBHa aucnepcis. OiHKa TeHeTUYHUX TTapaMeTpiB
noka3zaja OUTbIly BETUYHHY Ta 3HAYYIIICTh HEATUTHUBHOI CKIIQJ0BOT JIJIs1 BC1X O3HAK
SAKOCT1 HACiHHS, OKpIM €pYKOBOi KHCIIOTH, JJIsl SIKOi aJuWTUBHA CKJIaJgoBa Oyna
BUIIOI0 3a BeduunHOI0. ['padiunmii aHami3 Mmoka3zaB JOMIHYBaHHS 3a BciMa
napamMeTpaMH, OKpIM €pyKOBOI KHCIIOTH, ISl SIKOi CHOCTEpIrajocs YacTKOBE
nominyBaHHs. CepelHE 3HAUCHHSI CTyIEHs JOMiHYBaHHS aJisi BMicTy oiii (1,344),
oinka (1,636), rotoko3unonariB (1,145) ta nminonenoBoi kuciotu (4,156) takox
CBIIYMTHh TMPO BAXJIMBICTh [1i Te€HA JJAOMIHYBaHHS, BIAMOBIJAILHOTO 3a BCI
JOCITIKYBaH1 03HAKU SIKOCTI HACIHHS, OCKUTBKH BOHO OYJ10 OUIBIIIMM 32 OJIMHHMITIO,
ToAl sIK Ay epykoBoi kuciaotu (0,803) BoHO Oysio MEHIIUM, HIXK JAJisi YaCTKOBOTO
nominyBaHHs. [{ns  BCiX  JOCHDKYBAaHMX  IMapaMeTpiB  OIIHEHO  BHCOKY
yCHaJAKOBYBaHICTh y mupokomy ceHcl (0,70—0,96) 1 HU3bKY yCHaJAKOBYBAHICTh Y
By3bkoMy ceHci (0,05-0,683), 110 cBIAYUTH TPO HU3bKY POJIb 1 BEIMUKUHY aJUTUBHOT
Jii TEeHIB 1 J03BOJISIE TIPOBOJUTH CEJIEKI[II0 3a ITMMU O3HaKaMHU B HACTYITHUX
cerperamiitaux nokomiHusax [173].

Binomo, 1o nosri Hekoaytoul PHK BigirpaioTh BaxianBy perysisTOpHY poib
y Oaratbox OlosioriyHuX mpouecax. OgHak peryssiis 010CHHTe3y oJiii HAClHHSA 3a
nonomororo PHK 3anmumiaerbest mManoaociiakeHorw. Pe3yiabTaTu eKCrepuMEHTIB
MOKa3aJid, IO BMICT OJIli B HACiHHI 3HIWKYyeThcs Ha 3,1-3,9% y pociun 3
Hagekcnpecieto MSTRG.22563, Tomi sk y MSTRG.86004 Bin 30i1bLIy€eThCS
npuban3HO Ha 2% nopiBHsAHO 3 WT. BusiBneHo, 1o OUTbIIICTh T€HIB, TTOB’ I3aHUX 3

MeTaboMi3MOM  JIMIAIB, Mald 3HAYHO HIXKYY EKCIPECilo, a BMICT JEAKHX
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MeTalboIITIB y TIpolecax JUXaHHS Ta MUKy TPUKApOOHOBUX KHCIOT Y
TpancrenHoMy HaciHHl MSTRG.22563 6yB 3HmxeHum [190].

VY nocnigax BEUBYAIM SK TpU HOpMH BHeceHHS a30Ty (120, 240 i 360 xr/ra)
pPeryJIIoI0Th BMICT OJIii B HACiHHI 3a JIONMOMOTOK TPAHCKPUIITOMIYHOTO aHaizy.
Pe3ynbratu mokasanu, 1o BpOKaiHICTh HACIHHS, BMICT MIPOTEiHY Ta 3araibHOro N
spocau Big N1 mo N3 i3 cepeaniMm 36uibmeHHsM Ha 57,2%, 16,9% ta 79,5%
BianoBigHo. OmHak BMICT ojii B HaciHHI 3HayHO 3MeHIMBCA Big N1 mo N3, 13
CepeAHIM 3HIKEHHSM Ha 8,6%. Y Mipy 30UIbIIIEHHS HOPMHU BHECEHHS a30Ty 3HAUHA
KUIBKICTh TEHIB, 3QJIy4CHUX Yy HUISIXU (POTOCHHTE3Y, TIIKOJIZYy Ta O10CHHTE3Y
dbeHuInponanoiiB, Oysa akTuBI30BaHa, sk 1 poaunu TF, Taki sk AP2/ERF, MYB Ta
NAC. HemonaBHo 11eHTU(IKOBaHI FT€HU B OCHOBHOMY Opalii y4acThb y METa00I13M1
BYIJICBOJIB, JIMIAIB 1 aMIHOKHUCIIOT. AHaIi3 MeTa00IIYHOTO MOTOKY IOKa3aB, IO
OUIBILICTb MEHIB, sIK1 0€pYTh y4acTh Y IIIKOJI31 Ta O10CUHTE31 )KUPHUX KUCIIOT, MaJIH
BUIIII PIBHI TPAHCKPUIITIB HAa PaHHIX CTaIaX PO3BUTKY [202].

Bueni [lonpiii BUBYAMM TPOAYKTUBHICTH pINAKy O3MMOTO 3a PI3HUX
dakTopiB: daktop A — o0OpobiTok TpyHTY: (AOQ) strip-till, (Al) miHiManbHUN
00po0iToK, (A2) Tpamuiiiiauii 00po06iToK; Gaktop B — 3Humenus Oyp'suis: (BO)
nocxonose, (B1) mo3akopenese, (B2) mochigosue; dhaktop C — peryssiisi pocTy:
(C0) nemae, (C1) Bocenu, (C2) — BoceHu 1 HaBecHi; ¢akTop D — HOpMa BHECEHHS
azotHux (N) mobpus HaBecHi: (D0) 160, (D1) 200, (D2) 240 kr/ra; daktop E —
HopMa BHeceHHs cipku (S) nasecHi: (EO) 0, (E1) 40, (E2) 80 kr/ra. BmicT cuporo
XKUPY y HaciHHI pinaky OyB HaiBumuMm y cuctemi strip-till (498 r/kr cyxoi
PEYOBMHM), @ BMICT 3arajbHOro Ouika y HaciHH1 OyB HaiBumuMm (196 r/kr) y
CUCTEMaxX MIHIMAJIbHOTO 1 3BUYAHHOTO OOpOOITKIB IPYHTY. BMmicT HeHTpasibHOT
JIETepreHTHO1 KIIITKOBUHU OyB BUIIIMM y HaCiHHI, 310paHOMY 3a cuctemamu strip-till
Ta MIHIMaJbHOTO OOpPOOITKY MOPIBHSHO 3 TPAAMUIINHOIO CHUCTEMOIO OOpOOITKY
IPYHTY.  YJOOpeHHS  CIPKOIWO  CHOPUYMHUIO  30UIBIICHHS  KOHIIGHTpAIlil
TJIIOKO3UHOJIATy y HaciHHI Ha 34% [207].

Pinak o3umuii nmorpedye noOpe 30a1aHCOBaHOT CUCTEMHU BHECEHHS JOO0PUB.

Hocnimxenns B [lakucTtani mokasanu mepeBary riOpuay Haj cOpTamH 3a BCiMa
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o3HakaMu. MakcumanbHui uncTui npuOyToK (Rs.120439) Oynmo oTpumaHo 3a
BupoiyBanHs Ti0puny PARC canola ta BHecennss 120:60:60 xr/ra, mpote
MaKCHUMaJbHE CIHIBBIIHOMICHHS «MpHOyTOK-BUTpaTH» (3,19) Oyno orpumaHO Bix
komOinari riopuany PARC Canola 3 1mojgoBHHHOI0O 103010 MIHEPAJIbHUX JT0OPHUB
(60:30:30 kr/ra) + momoBHUHHOIO 103010 kepena Ferti (62,5 kr/ra). 30anancoBaHe
BHeceHHsI NPK € 000B'SI3k0BOI0 YMOBOIO /171 3a0€3MEUCHHS BUCOKOI SKOCT1 O1JIKa
Ta o1ii y HaciHHi [168].

Buecennst ¢ocdhopHux [100puB HaKiIala€e KpUTHYHI OOMEXKEHHS Ha
MPOJYKTUBHICTh PINIaKy Ta CTaH IPYyHTY. BueHl MoCiiKyBaidu MOTEHIAN JBOX
BUJIIB (ochar-comodim3zyrounx Oakrtepiit (PSB) y docpopHomMy mNiKUBICHH]
pinaky (Brassica napus L.). Tpuansate BiciM eH10()ITHUX OakTepiit OyiI0 OTpUMAaHO
3 JIEB'ATHU JIIKapChKUX pociuH Ha cepenoBuiill PVK. Haitbinbiry KinbKicTh OakTepiit
OyJi0 OTpUMaHoO 3 KOpeHIB CcTeBii (Stevia rebaudiana), Toal sik HAMMEHITY KIJTBKICTh
OakTepiaIbHUX 130JISTIB OyJI0O OTPUMAHO 3 JIMCTS POCIMH M'SITH, PO3MapHUHY,
KaJlaHXO0€, JIMMOHYy, HepiyMy Ta posenu. Y  jgochigax otpumanu 28 ta 10
OakTepiaJIbHUX 130JI5TIB 3 KOPEHIB Ta JIUCTA BIAMOBIIHO. 3 38 OakTepialibHUX
130JI51TIB, OTPUMAHUX 3 JIEB'ATH JIIKAPCHKUX POCINH, IBa OakTepianbHuX mramu (20P
— Bacillus vallismortis 1 28P — Bacillus tequilensis) BUSBUINCS HAUTIOTYKHIILIUMHU B
TECTI Ha cotoOui3amnio Tpukaibiiddocdary in vitro. i i3omsaTH miaTBEpAUIN
CBOIO aKTHUBHICTb MO BIJHOIIEHHIO J0 PI3HUX (PEPMEHTIB, TAKUX K HITpOT€HAa3a Ta
ayxkHa ¢ocdaraza. s BUBUEHHS BIUIMBY YOTHPHOX PI3HUX KOHIICHTpAIlii
docdopy (0%, 50%, 75% 1 100% P), xoxxHa okpemo Ta/abo B moeaHaHHI 3 B.
vallismortis, B. tequilensis ab6o oOoma OakTepiaJbHUMU 130J5TaMHU, Ha
BEreTaTUBHUN PICT 1 JesdKl (Pi310J0TIUHI MapamMeTpu pinaky OyJIo MPOBEICHO
Beretamiinuii  excriepumeHT. KomOinoBana o6pobka 50% dochopy + (B.
vallismortis + B. tequilensis) 3aramom Oyrna HalO1IBII €PEKTUBHOIO OO BUCOTU
MaroHiB, CyX0i Macy MaroHiB, IO JIUCTS, (pakiiil (OTOCUHTETUYHHUX MITMEHTIB,
3araJibHOTO BMICTY LyKpYy Ta HakonnueHoro BMicty NPK. Ha npotuBary nusomy, pH

puzocdepu A0csIraB MIHIMAJILHOTO 3HAYEHHS 32 OJTHAKOBO1 TpUBAJIOCTI [166].



41

JlocTaTHsSI KUIBKICTh OCHOBHUX MMOXMBHUX PEUYOBHH Ta T'YCTOTa POCIHH €
KUTTEBO BAXJIMBUMH (aKTOpamu, 110 BIUIMBAIOTh HA MPOIYKTUBHICTH OJIHHOTO
pinaxy (Brassica napus L.). Ha niBnni Kutaro BueHi BUBYAIM BIUIUB IT'SITH PI3HUX
PIBHIB yI00pEHHS Ta T'YCTOTH pociuH (6 BaplaHTIB) Ha BPOXKaWHICTh HACIHHS, BMICT
XJIOpo(iay Ta JesKi pOCTOBI O3HAKK O3UMOTO pinaky. Pe3ynpTaTu mokaszanu, 1o
ICHY€ TICHUH 3B'SI30K MK BPO>KalHICTIO HACIHHS Ta PIBHSAMHU yI00PEHHS 1 TYCTOTOIO
nociBy. 3a piBHs yaoopenus F, (N = 120, P,Os = 60, K,O =105, S =7,50, B= 0,60
KI/Ta) BPOKAMHICTh HACIHHA 3pOCTalia 31 30UIbIIEHHAM I'YCTOTH MOCIBY. BHECeHHs
F; (N = 180, P,Os = 90, K,O = 157,5, S = 11,25, B = 0,90 kr/ra) cupu4uHuIO
3HIKEHHS BPOXKAWHOCTI HACIHHSA, KOJM T'yCTOTa IOCiBY mepesumuna 37,5 x 104
pociun/ra. BumnpoOyBaHi piBHI YyJOOpEHHS CHOPUYUHUIM 3HAYyHE 30UIbIICHHS
BPO’KaMHOCTI HACIHHS, ajié TYCTOTa CTOSHHS POCIMH Maja HE3HA4YHW BIUIMB.
HaiiBuia BposkaitHicTh HaciHHs (2487 kr/ra) Oyna 3adikcoBana y Bapianti F4D; (N
=240, P,0s =120, K,0 =210, S=15, B =1,20 xr/ra 3a rycrot pocius 22,5 x 10%),
TOAl SIK MiHIMaJbHA BPOXKaWHICTH OyJia OTpHMaHa Ha HEYJOOpEHOMY BapiaHTI
0o0poOKku rpyHTY. JlaHe MOCHIIKEHHS MIAKPECIWIO BaXJIMBICTh 30aJ1aHCOBAHOTO
BHeceHHs N, P, K, S (cipka) 1 B (60op) 3a pi3HOi TYCTOTH POCJIMH y MOCIBaX 03UMOTO
pinaky. [HauMBimyanpbHUN pICT POCIWH KOMIICHCYBaB HHU3bKY TYCTOTY CTOSHHS
pOCIIMH, ajie 30UIbIIEHHS HOPM BHECEHHS JOOPUB CIIPUUMHUIIO 3HAYHE 301JIbIIICHHS
BPOXKAMHOCTI piMaKy, K 32 PaXyHOK BHECEHHS a30Ty, TaK 1 32 paXyHOK BHECEHHS
dbocdhopy [156].

B ymoBax I'eplMHCHKOTO MOCYIUIMBOTO PETiOHY LeHTpaibHOi HiMmeuunnu
BUBYAJIM MPOAYKTHUBHICTh O3MMOIO PINaKy 3aJie’KHO BiJ MOMEpPEAHUKA Ta HOPM
BHECEHHS a30Ty. Pe3ynbpTaT mokaszand, 10 HalHWKYa MPOAYKTUBHICTh, 3 TOUKU
30py BpokaitHocTi HaciHHs (2,79 T/ra), HakonuueHHs y HaciHHi eHeprii (7,90
I'dx/ra) 1 CO, (7,69 T/ra), cnocrepiraiacss Ha HEyJOOpPEHUX IUISHKAX MICIA
03UMOTO sTUMeHI0. HaliBuiill 3HaueHHs ISl BCIX WX O3HAK OyJIu OTpUMaHI MpH
BHeceHHI 240 Kr/ra MiHEpPaJbHOTO a30Ty, BIUIMB TMOINEPEAHBOI KYyIbTypu OYB
He3HauHuM. CyKynmHa MaKCHUMallbHa BpPOXAWHICTh HACIHHS 32 BUCOKHUX HOPM

noopuB konuBanacs Big 4,79 no 4,90 1/ra. 3a BUCOKMX HOPM a30Ty CIIOCTEpIiraBcs
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HalHKYMi BMICT omii (43,8—44,1%). | HaBmaku, HAMBUII KOHIEHTpAIIil oJ1ii Oynu
BUSIBJIICHI Ha HeynoOpeHux nauisiHkax (46,8—47,7%). Bmict cuporo mnporteiny
cranoBuB 21,6% 1 17,7% 3a Bucokux 1 Hu3bkux (80 Kr/ra) HOpM BHECEHHS a30Ty
BignmoBiaHO [189].

B ymoBax moBrotpuBanoro mojboBOro excrnepumenty y Cximniit [lombii
JOCITKYBaJIM BILTUB 7103 a30Ty (50, 100, 150, 200 Ta 250 kr/ra) Ha IpOyKTUBHICTh
pinaky o3uMoro. BpokailHICTh HACIHHS CTaTUCTUYHO 3HauyIle 3pocia a0 3,33 1/ra
3a HopMmU a30Ty 200 kr/ra. IlinBuilieHHs! piBHS yIOOPEHHS BUIIE II€i 103U HE €
BUIIPABJIAHUM, OCKIJIbKHA MPHU3BOJAUTH /10 HE3HAYHOTO MiJBUIICHHS €()EKTUBHOCTI
BUKOPHUCTAHHS BOJIM HACIHHAM pinaky [193].

YcranoieHo, mo Y ®-BUNPOMIHIOBaHHS, HE3aJEKHO BiJl CIEKTPAIHLHOIO
Jllana3oHy, MO3UTHUBHO BIUTMBAE Ha 010J10T14HI mpoiiecH. Tak, eHepris 1 34aTHICTb J0
MPOPOCTaHHS 1 CXOXKICTh HaciHHA 111 00sacTi C Ha 5—11% Oinbina nopiBHsiHO 3 YD
obnactamu A 1 B 3a ogHakoBux 103 Y ®-onpomintoBanss [134].

31 301IBIIIEHHSIM HOPMHU BHECEHHS a30THUX JOOPUB BMICT TIFOKO3WHOJATY,
0JIETHOBO1, JIIHOJIEHOBO1, €pYKOBOI Ta HACUUECHUX KUPHUX KUCIOT (TagIbMiTHHOBOI
Ta CTEAPUHOBOI) B HACIHHI pIMaKy 301JIbIITYBABCS, TOA1 SIK BMICT JIIHOJIEBOT KUCTIOTH
3MEHIIyBaBcs. /[ oTpuMaHHS BHCOKOSIKICHOI XapyoBOi Odii Ta 3 ypaxyBaHHSIM
BPOXKAMHOCTI piNaKky, HOpMa BHECEHHS a30THUX J00puB ctaHoBmia 180 kr/ra. 3a
BHeceHHs 270 Kr a30Ty BMICT Oisika OyB HaBuIuM. OTHaK, BHECEHHS IT1IBUIIICHUX
HOPM a30Ty 3HaYHO 3MEHIIWJIO BMICT OJii B HaciHHI [ 164].

Bunsranus € ¢paktopoM, sSikuii HEraTUBHO BIUIMBAE HA BPOXKAWHICTD Ta SKICTh
HacCiHHS pinaky o3uMoro (Brassica napus L.). BueH1 OlIHWIN BTpaTH BpOXKalo,
CIIPUYMHEH]1 BIJISITAHHSM, 3MIHU )KUPHOKUCIIOTHOTO CKJIaAy Ta SKOCTI OJIii B pinaKy
3a pI3HUX HOPM BHECEHHS a30Ty Ta I'ycTOTH NociBy. [10/1b0B1 eKkcriepruMeHTH Oyiu
MPOBEJICHI JIJIs1 BUBUEHHS BIUIMBY KYTiB BUWJIATAHHSA, CIpUYMHEHUX BpyuHY (0°, 30°,
60°190°), uepes 10, 20 1 30 qHIB mics MBITIHHA 32 Pi3HOT TYCTOTH 1 HOPM BHECEHHS
azoty. KombGinaris no0puB/ryctotu mociBy Ni7oDss 3abe3neuniia MakCUMallbHY
BPOXKAMHICTh Ta SAKICTh HACiHHSA. Yac 1 KyT BWJISITAaHHS MaJlM 3HAYHWUH BIUIMB Ha

BpOKalHICTh. Bussiranus min kyrom 90°, innykoBane yepe3 10 AHIB micist IBITIHHS,
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CIPUYMHUIIO MaKCUMaJlbHE 3HIKEHHS BpoOKailHOCTI Oiomacu Ta (POTOCHUHTE3RY.
Btpatu Bpokaio HaciHHS OyiM BHUIIMMH 32 BHUCOKUX HOpPM BHECEHHS a3o0Ty,
MaKCUMaJbHUMH — 32 N3gDss. BumsiranHs 3HIKYBajo BMICT OJii B HaciHHI Ta
3MIHIOBAJIO 1i JKMPHOKHCJIOTHHH CKJIaJ, 301IbIIYIOYM BMICT CTEapHHOBOI Ta
NaJIbMITUHOBOI KHCIIOT, 3MEHIIYIOUM BMICT JIIHOJIEBOI Ta JIIHOJEHOBOI KHUCIOT, a
TaKOXX TIOTIPIIYIOUM SKICTh OJIi1 yepe3 30UIbIICHHS BMICTY €pYKOBOI KHUCJIOTH Ta
[JIIOKO3UHOMATIB. TakuM YMHOM, BTpaTy BPOKal0, CIPUYMHEHY BUIISITAHHSM, Ta
3HMKEHHSI BMICTY OJIIi MOKHA 3MEHIIUTH HUISIXOM MMII00pY ONTHMAJIbHOIO PIBHS
a30Ty Ta I'yCTOTH TociBy [155].

Toune kaprtyBanHs QTL Ta moTeHuiNiHI KaHIUAATH, 1A€HTU(IKOBaHI Ha
OCHOBI KapTH 34YEIUICHHS BUCOKOI WIIILHOCTI Ta aHanmizy BSA, nmaioTe HOBe
PO3YMIHHS CKJIQJHOTO0 T€HETHMYHOTO MEXaHi3My HaKOIMWYEeHHs Ojii Ta Ollka B
HacClHHI pinaky [172].

B ymoBax He3pomryBanoro Ooraphoro 3zemiiepodcta (bypca, Typeuunna)
BUBYAJIM IIUPUHY MIKPSIL 1 HOpMY BUCIBY (Brassica rapa L.). YcTaHoBJI€HO, 110
KUIBKICTh POCIMH HAa OAMHUIIO TUIOLII 301bIIyBajiacd 31 30UIbIIEHHSIM HOPMH
BUCIBY Ta 3MEHIICHHSIM IMUPUHU MDKpsAIb. Ha BUCOTY pOCIWH MIMpUHA MIKPSIH 1
HOpMa BUCIBY HE MajJM 3HAYHOIO BIUIMBY, aji€ BUIIl HOPMH BHCIBY 3MEHIIIYBaju
KUIBKICTh MIEPBUHHMX TUIOK 1 ilaMeTp crebia. Ha KibKicTh CTPYUKIB HAa TOJIOBHOMY
cTeOJIl BIUIMBAJIa IIUPUHA MDKPAIb, aje HE HOpMa BUCIBY. TakoX Ha KIJTBKICThH
HACIHMH Yy CTPYUYKY HE BIUIMBAJIa Hi MIMPUHA MDKPAJb, HI HOpMa BUCiBy. HaBmaku,
KUIBKICTh CTPYUYKIB HAa POCIWHI YITKO 30UIbIIyBajacsi 31 30UIBIICHHSIM IIUPUHU
MDKpSiib, ajieé 3MEHIyBaiacs 31 30UIbIIEHHSM HOPMU BHCIBY. JUISHKH, 3acisHi 3
BY3bKUMHU MDKPSAASIMU Ta BACOKUMU HOPMaMHU BHUCIBY, OyJid OUIbII YyTIMBUMH JI0
BUJISITAHHS. Y POXKaWHICTh HACIHHS Oyia 0JTHaKOBOIO 3a BCiX HOpM BuciBy (50, 100,
200, 400 i 800 »kuTTE3MaTHUX HACIHMH/M?) i cTaHOBMIIA B cepeanboMy 1151 kr/ra.
HaiiBuma BpoxaitHicts HaciHHs (1409 kr/ra) Oyna oTpuMaHa 3a MUPUHU MIKPSIh
35,0 cM i Hopmi BuciBy 200 Hacinua/M? Ge3 cepio3HUX MPOOIEM 3 BUIATAHHIM
[201]. CnocTepeskeHHs MoKa3aliu, 110 3aCTOCyBaHHS KOMOIHOBaHUX 703 S (CIPKH) 1

N (a30Ty) mpu3BeNo 10 MiABUIIEHHS BMICTY 0Jiii B HaciHHI pinaky Vi1 V; Ha 5,0—
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10,9 % 1 6,9-8,9 %, BiMOBIIHO, TOPIBHSHO 13 3aCTOCYBAaHHSM a30Ty 0e3 cipku (T)).
Maxkcumanbauii BmicT oiii (48,1% y Vi ta 51,2% y V,) cniocrepiraBes y BapiaHTi
T4 (60 xr/ra cipku Ta 100 kr/ra a3oty). Pesynpratn qoCmiKeHb CBITYATH PO TE,
110 30anancoBane nocradands N Ta S TOBUHHO MIATPUMYBATUCA K ISl KITTBKOCTI,
TaK 1 11 SIKOCTI 0111 TeHOTHIIB Brassica [154].

3 OloJIoTiYHMX mpenapaTiB  OakTepialbHOTO  IMOXOJKEHHS  1CTOTHE
MIJBUIICHHS YpPOXAWHOCTI HACIHHS pIMAaKy O3UMOTo 3a0e3MeuuB pPHU30arpuH
(6axrepii pony Agrobacterium) — 2,3 u/ra. HaliBumty 1 cTtabiibHy €(EKTUBHICTh
3a0e3MeunB PICTCTUMYIIIOIOUUN mpernapaT emictuM C Ta Horo moegHaHHS 3
puzoarpuHoM. IIpu o00poOllI HACIHHS IIMMU TOpenaparaMd  ypOKalHICTb
nigBuiyBanacs Ha 2,9 14,0 u/ra, ado 11,41 15,8% [37].

®on ynobpenHst NooPooKoy + N3¢ 32 yMOBHU BIJHOBJICHHS BECHSIHOI BereTarlii
POCIIMH CIIpUsi€ OTPUMAHHIO TOBHOL[IHHUX CXOIB, PICT 1 PO3BUTOK, MEPE3UMIBIIIO 1
dbopMyBaHHS MaKCUMAJIBHOI YPOKalHOCTI pinaky o3umMoro. [Ipu 1iboMy BUSBIICHO,
10 B cTe0J1 HAKOMUIYEeThCsl cyxoi 6iomacu 10 70,9—72,9%, y CTiHKaxX CTPYUKiB —
13,2-14,7 %, y mnacimni — 13,9-14,8% [27, 28, 54]. VYcraHoBieHo, 1110
paHHBOBECHSIHE MIHKUBJICHHS pinaky cyibharom amoHito (N3sSi) 1 aMiauHOIO
cemiTporo (Nsogs Kr/ra) 3ade3rneuye 301IbIISHHS YpOKaHHOCTI HAaciHHSA Bia 5,1 1o
15,3 3a pi3HUX cucTeM yAOOpeHHs. 3a MO3aKOPEHEBOTO MiHKHUBICHHS y (a3y
BECHSIHOI PO3€TKH 1 Ha TOYaTKy OyTOHI3aIlli pilaky 03MMOT0 CTUMYJISATOPOM POCTY
1 MIKpOJI0OpHBaMH ypOKalHICTh HACIHHA MiABUILY€EThbCs Ha 2,8—16,5%. HaliBuiy
ypoxaiHicTh HaciHHA (4,45 T/ra) oTpUMalid 3a BHECEHHS B OCHOBHE YyJIOOpEHHS
N35PooKi20 + NgsSsp + N3p Ta mo3zakopeHeBoro miKuBieHHs ['yiiBep ctumyn +
ABanrapg P dochop + kamii. /[BopazoBe paHHBLOBECHSIHE MiIKUBIICHHS PINaKy
03UMOTO CyJb()aToM aMOHIIO 1 aMiauyHOIO CEeNTporo 3abe3neuye mpupict 15,3 % 1
16,5 % Bigmoigno [113].

BusiBneHno, mo B cepeiHbOMY 3a TPU POKH MaKCUMaJIbHUHN yposkaih HACIHHS
pinaky (4,08-4,40 T1/ra), Buxig omii (1,73-1,85 T1/ra) oTrpumanu 3a IUTAHOBOI

ypokaitHocTi 4 T/ra. I3 301ibIIEHHAM 103U a30THUX JA00pUB Ha (GoHI GochopHO-
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KTIMHOTO JKMBJICHHS CIIOCTEpIrajM TEHJICHIII0 10 3MEHIIEHHS BMICTY OJii B
HaciHH1 10 44,2421 % 3a BMicTy Ha KOHTpoJ1 (0e3 106puB) 44,6 % [146].

VY pe3ynbTari DOCTIKeHh BCTAHOBJICHO, III0 BHECEHHS PO3PAXYHKOBUX /03
T00pUB 3a0e3nedye 3a BereTalliiHui mepioJ HAWBUIIMKA CTYMHIHb IE€PE3UMIBII
(95,2-95,5%) 1 BwxkuBanas pociuH (97,7-98,1%) MakcumanbHy KUIBKICTh
CTPYUKiB 3 ojiHi€l pocinuHu (294,5-302,0 mT.), KiTBKICTh HACIHWH 3 OJTHOTO CTPYYKa
(23,8-24,5 mrt.) 1 macy 1000 nacinmH (4,24—4,27 T) oTpuUMaldM 3a BHECCHHS
pekomenaoBaHoi 403U (N3oP9oKigo + Nios + Ni2Ssg), 32 HOpMaTUBHUM MeETOAOM
(N30P110K160 + Ni26 + NaaSas), 32 BUHOCOM (N30P132K )92 + Nigg + N4oSsg) y moegnanH1
3 Mo3akopeHeBuMu o0poOkamu ABanrapg P O6op 1 ABanrapa P pimak Ha cramii
BBCH15 (0,5 + 0,1 m/ra), BBCH32 (1,0 + 2,0 n/ra), BBCHS53 (1,0 + 2,0 n/ra).
3acTocyBaHHS IMX BapiaHTIB yJIOOpeHHsS 3a0e3leuye OTPUMAHHS HANMBUIIMX
MOKA3HUKIB BPOKAMHOCTI 32 POKU JOCHIIKEeHb [80].

YpokailHICTh HACiHHS pIMaKy O3WMOTrO 3ajie’KHO BIJT J03M 1HOKYJIALI]
npenapaTom nia3zodirt 3pocia Ha 2,7-3,5 1/ra (Ha doHi NasPeoKog) — 30,3-31,1 1/ra;
Ha GoH1 NooPsoKoy BoHna cranosuna 34,7-35,8 1/ra, mo Ha 1,8-2,9 1/ra Ouibliie mo
BIJIHOIICHHIO 10 KOHTpouiro. [liBTopu HOpMu Olompemnapaty aiazodity Ha (oHi
MIHEpaJIbHUX JOOPHUB CHPUSIM MPUPOCTY ypoxkaro HaciHHA — 3,5 1 2,9 n/ra 3a
YpOXKaWHOCTI Ha KOHTPOJBHUX BapianTax — 27,6 1 32,9 wra. IlepenmnociBHa
THOKYJISIIIISL HACIHHS TIpermapaToM a3oT(dIKCyro4oi nii 1ia30(piToM y MO€THAHHI 3
nporpyiHukoM BiTaBakc 200 @D nHa doHl NooPsoKoy crpusiio onpepxanHio
HaWBHIIO1 BpoxkaiHOCTI — 35,5 1 35,2 1/ra [4].

Ha cBoewyacune yTBOpeHHs (a3u po3zeTku BoceHU (6—8 JUCTKIB) iICTOTHO
BIJIMBA€ TEPMIH CIBOM pINMaKy O3UMOro. 3a TPHUBAJIOrO Yacy CTBOPIOIOTHCS
ONTUMAJIbHI YMOBHU JIJISl 3aKJIAJKU Ma3yXOBUX Ta KBITKOBUX OpPYHBOK Ha BEpXIBIII
KopeHeBo1 muiku. Ilpu 1mpomy icHye MOXIUBICTH (POPMYBaHHS MailOyTHHOTO
BHCOKOTO Bposkaro HaciHHs [125].

HatiBummii mpupicT ypoxaiHOCTI 10 aOCOIFOTHOTO KOHTPOJIO (6€3 100puB)
OJIEpKaHO 3a p1BHS MiHEpanbHOTO XUBJICHHS NigoP135K240 — 1,83 T/ra, HOpMU BUCIBY

1,0 MyTH CXO03K. Hac./Ta. 3a TaKOTO BapiaHTa Koe(IIieHT PO3MHOKEHHS CTAaHOBUB 352
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OJMHHUII, BUX11 KOHAUIIMHOTO HAaciHHS — 91%, maca 1000 naciaun — 3,58 r [34, 35].
Bxiro4eHHSIM Yy TEXHOJIOTII0 BHPOIINYBAaHHS PINaKy O3UMOT0 TaKUX BaXKJIMBHX
arpo3axojliB, K MPOTPYIOBaHHS HaciHHA BitaBakcom 200 dD (2,5 n/t) Ta
nepeanociBHa 00poOKa 1 Mo3aKopeHeBe MKUBJICHHS POCIHH PICTPETyIsSITOpaMu
Bumnen-K (0,5-1,0 xr/t) 1 sBummen (0,5-1,0 kr/ra), MokHa BIDTUBATH Ha MOPQO-
(b1310J10T1YHI €JIEMEHTH MPOJYKTUBHOCTI POCIWH M IMIJBHUIINYBATH iX CTIHKICTBH 110
ctpecoBux (akropiB. IlepenmociBHa o00poOka HACiHHS pIMAaKy O3UMOTO
pictperynstopom Bumnen-K i mozakopeHeBe MiKUBIECHHS HUM B OCIHHIA TEpioJ
MO3UTHBHO BIUIMBAIOTh HA MMOKa3HUKU CTPYKTYPHU POCIHUH Ta iX 3UMOCTIHKICTH [39].

BHeceHHsiM po3uMHY payHAany Ha CTEOJOCTIA pinaky HPUCKOPIOETHCS
npolec A03piBaHHSA HaciHHA. Bucoki no3u npenapaty (3—4 1/ra) BUKOHYIOTh
bynkuii gedomadTy, TOOTO NPUCKOPEHO 3HUIIYIOTh BCIO POCIUHHICTB: SIK
KyJbTYpHY, TaKk 1 Oyp’sHu. [TomipHi 103U paynaany (1-2 1/ra) BUKOHYIOTH POJIb
JIECUKaHy, CTEOJIOCTI TOBUIBHIINIE MIACYIIYEThCS, IO JO3BOJIIE HACIHHIO B
CTpYYKax 3aCBOITH MEBHY KIJbKICTh IJITACTUYHUX PEUOBUH JIJISi CBOTO MTOBHOI[IHHOTO
dbopmyBaHHs. EKOHOMIYHO 1 OpraHizaiiiiHO JOIIJIBHOIO 0300 3aCTOCYBaHHS
payHJiaIy npu nepeazonpaibHoMy 00poOITKY CTE0JI0CTOI0 03UMOTO pimaky € 2,0 1
npemnapary, po3BeneHoro B 400 i1 Boau Ha rekrap [123].

HaBeneni mani 3 mepe3uMiBiIl Ta MPOIYKTUBHOCTI PIMAKy O3UMOTO TIO
YOPHOMY Tapy 1 CTEpHBOBOMY MOMEPEIHUKY MPU BHECEHHI PI3HUX 1103 1 B PI3HI
CTPOKM MIHEpaJIbHUX JOOpPUB Ta TMIJDKUBIEHHS TIOCIBIB MIKpOEIEeMEHTaMHU.
Po3MileHHs MOCiBiB pilaKy Mo YOPHOMY Mapy 3MEHILY€e 3aru0eiib pOCINH y 2 pa3u
MOPIBHSHO 31 CTEPHHOBUM TOIMEPETHUKOM 1 MIJBUILY€E BpoKaiiHicTh Ha 13,2 1/ra.
HaiiBuiuii piBeHb Bpokaro 3abe3neunsio BHeceHHs 100puB NeoPss + N3 mo 06ox
nonepenuukax. Ilo3akopeHeBe miHKUBICHHS mpenapatoM HyTpiBaHT TUTIOC
MIBUIIMIO BpOKalHICTh HAaCiHHS Ha 2,6 1/ra [108].

VYcraHoBI€HO, 10 TOBHOIIHHE 3a0€3MEUeHHs POCIUH pINaKy y Tepion
Beretaunii MiHEpaJbHUM JKUBJICHHSIM 1 CTBOPEHHS ONTHMAJbHOI TyCTOTH
CTEOJIOCTOIO CIIPUSIE€ KPAIIOMYy HarpoOMaPKeHHIO LIYKPY B KOPEHsX 1 Mepe3uMiBii

[127].
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1.3. ®opmMyBaHHSA NPOAYKTUBHOCTI pPillaKy 03MMOr0 3a Pi3HUX IPYHTOBO-

KJIIMATHYHUX YMOB BHPOIYBAHHSI TA 0CO0JIUBOCTEN COPTIB i riopuais

BposkaiiHicTh 1 SIKICTh HACiHHS pINaKy O3MMOTO ICTOTHO 3aJ€KHUTh Bif
0COOJIMBOCTEH COPTY UM T10OpH Ty, 61070T14HI 0OCOOIMBOCTI IKUX TMOBUHHI HaOUIBII
MOBHO BIAMOBIJATH PI3HOMAHITTIO TPYHTOBO-KIIMATUYHUX YMOB KOHKPETHOTO
perioHy. Y 6araThbOX YacTHHAX CBITY COHSYHA pajiallis 3MeHIIIIacs 3a octanti 50
POKIB 4Yepe3 CHPUYMHEHE I1HAYCTpiami3alli€lo MiABUIICHHS PIBHS aepo30JiiB Y
NOBITPl, IIO0 HETaTMBHO BIUIMHYJIO Ha BPOKAWHICTh CLIBCHKOIOCIOAAPCHKUX
KyJbTYp. 3MiHa KJIIMaTy 3arpokye BUpOOHUIITBY pinaky (Brassica napus L.) uepes
TIHBOBUH CTpeC, CIPUUNHEHUHN 3MEHILIEHHSIM CBITJIOBOIO BUIIPOMiHIOBaHHA. OJIHAK,
JOCIIIJIKEHHS TOTO, SIK TIHb BIUIMBA€ HA MEXaHI3MH (POTOCUHTE3Y B piNaKky (JIUCTH 1
CTIHKM CTpYy4Ka), HEJOCTaTHhO I0Ope BHUCBITICHI. PO3yMiHHS MeXaHI3MiB BIUIUBY
3aTIHEHHS Ha (OpPMYyBaHHS BpOXKAMHOCTI PINAKy € BAXKIMBUM JUISl CEJIEKIIIT
TIHBOBUTPUBAJIUX COPTIB PIMaKy Ta ONTUMI3AIl METOJIB BEJEHHS CLIHCHKOTO
rocrofapcTBa B YMOBaxX HEJOCTATHHOT'O OCBITICHHS. Y MPOBEICHOMY JTOCIII>KEHHI
OLIIHIOETHCSA BIUIMB «TJ00ATBHOTO 3aTEMHEHHS», 3MOJIEJIbOBAHOTO 3aTIHEHHAM Y
MEeBHUM Tiepioj, Ha (GOTOCUHTETUYHY IMOBEMIHKY pPINaKy, BPOXKaWHICTh Ta SKICTh
HaciHHA. Cxema nocniay Bkirodana Tpu Bapiantu 3ariHeHHs (CK, FS 1 PS) 1 aBa
riopuani resotunu pinaky (Chuannong i1 Zhongyouza). Cnoctepiranu, o
3ariHeHHs Ha crtanaii 1BiTiHHS (FS) 3HAa4YHO NpUrHIYYBaNO 1HAEKC JUCTKOBOT
MOBEPXHI, BMICT XJIOpO(Dis1y, HOTOCUHTETUUHY €(PEKTUBHICTh Ta (DE€PMEHTATUBHY
aKTUBHICTH 000X TeHoTuIliB. KpiM Toro, 3aTiHeHHS Ha cTaii po3BUTKY cTpyuka (PS)
CYTTEBO  TOTIpUIyBaIO  (DOTOCMHTETHYHI  XapaKTEPUCTUKH  CTpydkKa Ta
TPAaHCIOPTYBaHHS BYTJIEBOAIB JO TOCIOAAPCHKOrO OpraHy (HaciHHs), IO
0e3mocepe/THb0 3HMKYBAJIO BPOKAWHICTH pinaky. BusiBieHo, mo oOpobOka PS
3HAQYHO 3HHU3WJIA BMICT 011 B 000X reHoTHhIax. @oToCMHTETUYHA 3aTHICTh CTIHKH
CTpyuyKa pinaky maja OUIbIINN BIUIMB HAa BPOXKAMHICTh Ta SKICTh HACIHHS, HIXK

aucts. JlaHe JOCHIIKEHHS € LIHHUM JKEPENIOM ISl CeNeKLii pimaKy 1 CTBOPEHHS
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BUCOKOBPOXKAMHMX  TEHOTHUINIB  [UIAXOM  MIABUIIEHHA  (OTOCHHTETHUYHOT
e()eKTUBHOCTI CTIHOK CTPYy4Ka pillaky B YMOBaX HU3bKO1 OCBITIIEHOCTI [184].

Ha arponomiuniii mochigniii mursaI ['omanscekoro yHiBepcutety, [lepa
Icmain Xan, [Takucran, nociimkyBanu na coptu pinaky (PARC (ribpun) Ta Faisal
(BimkpuTo3anuiabHui). [Ipy 11boMy BHOCWIM Pi3HI MiHepaibHI AoOpuBa (Pycram
Oprano, bio Kepi, HR Kepi, ®eprti Ixepeno, NPK + Pyctam Oprano, NPK + bio
Kepi, NPK + H R Kepi, NPK + ®epri JIxepeno ta kouTposb (6e3 qo6puB). Ha
BPO’KAHICTh Ta CKJIAI0B1 BPOKAI0 PINaKy 1ICTOTHO BIUIMHYJIO BUKOPUCTAHHS PI3HUX
n00puB Ta copTiB. BpoxkaiiHICTh 3epHa Ta HOTO CKJIa/I0B1 Oy MaKCUMaJIbHUMU Y
riopuna pinaky PARC npu Baecenni NPK y 1031 120:60:60 kr/ra. Bukopuctanus
rHoto (mxepeno Ferti) + momoBuna NPK (60:30:30) kr/ra. CtaTuctuuHo Ti0Opun
PARC mnokazaB piBHI pe3yJIbTaT MOPIBHSHO 3 OpraHIYHUM THOEM. 30ajaHCOBaHe
BHeceHHs] NPK sk opraHiuHux, Tak 1 HEOpraHiYHMX JOOpUB 3a0€3MEUHIIO BUCOKY
AKICTh O1IKIB Ta BUCOKHU BMICT JIIHOJIEBUX KHUCJIOT (aibda-i1iHoJeBa 1 raMma-
JIIHOJIGHOBA) B OJii pinaky. BHECeHHs rHOO Malio 3HAYHWI BILJIUB Ha KUBJICHHS
POCIIMH, BPOXKAMHICTh piNaKky Ta 3[0POB'Sl IPYHTY 3aBASKUA 30UIBIIEHHIO BMICTY
OpraHiyHOi pe4OBHHHU B IpyHTI [ 168].

Temneparypa iICTOTHO BILJIUBAa€ HA BUPOOHHUIITBO PIMAKy K BaKIMBOT OM1ITHOT
KyJIbTYpH, OJHAK MEXaHI3MH, IO JEeKaTh B OCHOBI O10CHHTE3Y OJIii IiJ BIUTUBOM
TEMIIepaTypH, 3aJUIIAIOTECI B OCHOBHOMY HEBIAOMHMH. BueHi BUABWIH, IO
YyTIUMBUN 10 Temneparypu coptT (O) Moke HAaKOMUYYyBaTH OUIBIIMN BMICT OJIii B
HaciHHi 3a HU3bkuX HivHUX Temnepatyp (LNT, 13°C) mopiBHSHO 3 HEUYTIUBUM JI0
temnepatypu coptom (S). IlornubneHuil aHami3 TPaHCKPUIITOMIB HACIHHS 000X
COPTIB CBIIUMTH, 110 HU3bKI HIYHI TEMMEpAaTypy BUKJIMKAIW 3HA4YHI 3MIHU B
MOJICTIIX TPAHCKPHUMINT B HaciHHI 000X copTiB. Ha BiaMiHy BiJ 1IbOTO, €KCHIpECis
T'€HIB, MOB’SI3aHUX 3 KUPHUMH KUCIOTAMHU Ta JIMIAHUMU LIJIsAXaMu, Oyjia BUIIOO B
copti O, HDK y copTi S 3a HU3BKMX HIUHUX Temmeparyp. Cepen 1IHMX TEHIB
ineHTudikyBanu 14 reHis, MoB’s13aHUX 3 BUPOOHULITBOM Ol [185].

VY pe3ynbTaTi A0CIKEHb BUeHUMU [101bI111, BCTAHOBJIEHO, 1110 COPTHU PillaKy

o3umoro PamocTtoBo i JliceBo 3a yIOCKOHAJICHHS TaKUX €JIEMEHTIB TEXHOJOTII K



49

BHECEHHs a30THUX J00puB B HOopMmi 50 Kr/ra y moeaHaHHI 13 (QYHTIUIAMH,
PEeryJIITOpOM POCTY 1 MIKPOJIOOPHBOM, 3a0e3euye ypoKalHICTh pillaky Ha piBHI
52,4162,9 1/ra, mo Ha 8,8 T/ra i 5,5 1/ra 6i1bIIIe TOPIBHSHO 3 KOHTpOJeM [158].

MakcumanbHu# BMicT Oika y riopuaiB Ex3oTik Ta Excenb crocTepiraim 3a
Ipyroro cTpoky ciBou (21 ceprns). Ileit mokazHUK 301IbITYBABCS 13 TI1IBULIEHHSIM
HOpMU 100puBa, Bia 19,07 no 22,57% Ta Bix 19,57 no 22,65% BianosinHo. ['i6pun
Excaron nait6inbie 6i1ka (19,33-22,35%) copmyBaB 3a TpeTbOro CTPOKY C1BOH—
5 BepecHs. I3 miaBUIIEHHSIM HOpMH JOOpPUBA YMICT OJIii B HACIHHI O3UMOI0 pilakKy
3MEHIITyBaBCS. 3araJlbHUN BUXIJ OJii 30UIBIIYBaBCA 13 MIJABUIIEHHIM HOPMHU
JOOpUBI 3aJI€KHO BiJl CTPOKY CiBOM. MakcuManbHUM BMICT OJIii (3arajibHUNA BUXI1M)
B YCIX T1OpHU/IIB piMaKy 03UMOro OyJio OTpUMAaHO Ha (oHi y1oOpeHHS NaaoP120K240:
3a MepIIoro CTPOKy ciBOM y ridbpuay Ex3ortik (1,85 1/ra), 3a npyroro cTpoky ciBOu
y riopuny Excaron (1,71 T/ra) 3a TpeThoro cTpoky ciBou y riopuay Excens (1,76
T/ra) [91].

JloBeieHO, 110 ONTUMAJIBHUM CTPOKOM CIBOM COPTIB pinaky o3umoro € 21
ceprnHs. 3a BHECEHHAM MiKpo100puBa Bykcan MikporulaHT BCTaHOBJIEHO HAWBUIILY
ypoxaiHicTh 1 Maca 1000 HacinuH y copty Besysiit (3,3 1/ra i 4,4 r BiANOBIAHO) 1
copty Cuirosa Koposnena (3,51 1/ra 1 4,57 T BiANOBIHO) 32 YMOBU ONTUMAIbHOTO
CTpOKY ciBOu [132].

VYcTaHOBIEHO, IO 3aCTOCYBAaHHSI TO3aKOPEHEBUX IMIJKUBIEHb T10pHIIB
Jemb60 1 Excenb Ha OHI OCHOBHOTO yAOOpEHHS CIpUs€ 3aJ0BUIBHOMY POCUT Ta
PO3BUTKY POCJIHMH PINaKy O3MMOIO Yy IEpioJl OCIHHBOI BereTaiii Ta 3abe3mneuye
BHCOKI MTOKA3HUKHU 30€pEKEHOCTI POCIIMH TIi]] 4ac BITHOBJICHHSI BECHSIHOI BereTallli.
HaiiBunry 30epexeHicTs KyabTypH (73,05%) 3adikcoBaHo y BapiaHTi 3 BHECCHHSIM
n00puB y 1031 NeoPsoKso y moeqnanni 3 mpemaparom "KBantym" y a3y wotupbox-
IIECTH CIIPaBXKHIX JIUCTKIB [46].

Bererarniiitauii nmepioa piraky TpuBa€ BiJl HAcTaHHS (a3u CXOJIB O MOBHOI
CTHUIJIOCTI HACiHHS. 3a CKOPOCTHUIJIICTIO COPTH 1 TOpUAM MOAUIAIOTH HA paHH,

cepenni 1 mi3Hi [65]. Y paHHIX COPTIB 1 rOpUAIB NEepioj BereTarii CTAaHOBUTh BiJl
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280 1o 290 ni6. YV cepeanbocturiux tpuBae 300-310 110, COpTUMEHT IIi€l TpyIn
pinaky HalO1IbIIIe BAKOPUCTOBYEThHCS B YKpaini [71].

[Tig yac cenexuii pimaky XapuoBOro HampsMy 3Ha4Ha yBara MPUAUISETHCS
3a0apBiicHHIO HaciHHA. IlepeBara BifjaeThCcs >KOBTO HACiHHEBHM (opMmam, III0o
XapaKTEePHU3YIOThCS IMIJIBUIICHUM YMICTOM Oilka Ta Oii, a TaKOX 3HIKECHUM
YMICTOM KJIITKOBUHU (TymmnuHHs). CaMe [IUM 03HaKaM BIANIOBIa€ HOBUM COPTOTHUII
"000", mo moegHye Oe3epyKOBICTh, HU3BKHUH BMICT TJIFOKO3MHOJIATIB 1 JKOBTE
3a0apBieHHs HaciHHA [73]. He MeHI BaXKJIIMBOIO CEJIEKIIHOI O3HAKOI pllakKy
O3UMOTO € CTIMKICTh COPTY /0 HEOE3MEeYHUX IIKIIHUKIB F€HEPATUBHUX OPraHiB,
30Kpe€Ma HACIHHEBOT'O MPUXOBAHOXOOOTHUKA, PITAKOBOIO KBITKOIAa Ta CTPYYKOBOI
ramumi. i ¢itodarn MOXyTb CYTTEBO 3HM)KYBATH BpOXKAMHICTH HACIHHS, a
BUKOPUCTAHHS 1HCEKTUIIM/IIB MTPOTU HUX € MPOOIEMATUYHUM, OCKIJIbKA CTAHOBUTh
3arpo3y JJisl KoMax-3anuitoBayiB [86].

Bucokuii moreHmian yposkaiiHOCTI TiOpUAIB piMaKy O3UMOI0 MOXKHA
3a0€3MeUnTH 32 PaxXyHOK 3aCTOCYBaHHS 1HTEHCHUBHOI TEXHOJIOTI] BUPOIIYBaHHS Y
MOEHAHHI 3 MPAaBUJIBHUM J000OPOM ONTHUMAaIbHUX COPTIB abo TidopumiB. Hapasi
BHUCOKA MPOAYKTUBHICTD 1 CTA0LIBHICTD YPOXKAWHOCTI Cy4aCHUX COPTIB Ta T1OpHUIiB
O3MMOTI0 PiMaKky MPOTATOM POKIB € OJIHIE0 3 KIIOUOBHUX MEPEAYMOB JIOCATHEHHS
BHCOKOI peHTabenbHOCTI BUpoOHMNTBa [102]. BomHowyac 3HayHe pPI3HOMAHITTS
JIOCTYITHUX COPTIB 1 TIOpUIIB, 3apeecTpoBaHUX y JlepKaBHOMY pEeCTpi COPTIB
pociuH Ykpainu (nonan 400 HaliMeHyBaHb), YCKJIQJHIOE BUPOOHMYHHUKAM BHUOIp
HaWOUTBIII ONTUMATBFHUX JIJIS1 KOHKPETHUX YMOB TocroAapcTsa Bapiantis [70, 101].

Hali0inp11 XxapakTepHOIO0 03HAKOIO pilaKky 03UMOTIO MPU CTBOPEHHI COPTIB 1
riOpuaiB € CTIMKICTh POCIHMH MPOTH MIKOJAOYMHHUX opraHi3miB. CTIHKI copTH
MEHIIIE ypa)kaloThCsl XBOPOOAMH 1 MOIIKOKYIOThCS MIKITHUKaMH. [lpu mpomy
3MEHIIYETHCS BUKOPUCTAHHS XIMIYHUX TNpenapaTiB (PyHTIIUAIB Ta IHCEKTULIUIIB),
K1 3aliMaloTh y CTPYKTYpl BUTpAT Ha BUPOIIYBAaHHS 3HA4UHy nmuTomy Bary [121].
[Tpu cTBOpeHHI COPTY MPOXOAUTH BIAOIP POCIMH 3a KpalmuMu o3Hakamu. ['10pun
CTBOPIOETHCSI BHACIIIJIOK MeTEPO3UCY 3a CXpelryBaHHs copToBux diHiK [131]. Tpu

BUOOp1 COPTIB 1 TOPUAIB piaKy O3UMOTO CJIiJl BU3HAYUTH 1X OCHOBHI XapaKTepHi
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noka3Huku. [1oTpiOHO BUSICHUTH TIepeBary 1 HEJOIIKHM PI3HUX COPTIB 1 TOPHIIB, 110
aKTyaJlbHO B YMOBAaX €KOHOMIYHOI KpHW3H, 3yMOBJIEHOI BIMCHKOBUMHM JisIMH Ta
30poitHOI0 arpecieto [140].

BusiBneno, mo ribpunx HIII[ 9800 xapakTepusyeTbcss HalKpanum
nokazuukoM (1,08—1,87 mr KOH/r) 3a kucnotHum umcioMm. 3a ciBOM pimaky
03UMOT0 25 CEepIIHs YMICT 0J1ii B HaCIHHS KoiuBaBcs Bij 43,25 1o 44,00%. 3a panHix
1 Mi3HIX CTPOKIB CiBOM pIMaKy O3MMOTO CIIOCTEpIrajyd 3HWKEHHS yMICTY Oil y
Haci"Hi riopuaiB Aptyc 1 HIII[ 9800 — na 1,7-1,98% 1 na 1,22—-1,95% BianosigHo,
y coptiB YopHuii BeneteHs 1 AHTapis —Ha 1,33—1,84 ta 1,26-2,49% BianoBiaHo. 3a
MI3HIX CTPOKIB CIBOM MIJBUINYBaBCA YMICT OUIKa. YMICT IJIFOKO3MHOJATIB Ta
€pPYKOBO1 KUCJIOTH Yy HACIHHI TOpHUIIB pilaKy 03UMOI0 3aJIe’KHO B1J] CTPOKIB C1BOU
KoJiBaBcs y Mexkax Bif 15,30 mo 20,90 mxmons/t 1 Big 0,22 10 0,39% BiAIOBIIHO.
VY copTiB pinaky 03UMOTO Ii TOKa3HUKU Oy MEHIIMMHU 1 cTaHoBwin 17,50-22,80
MKMOJIB/T 1 0,39-0,68% Bignosigao [153].

JlocipKeHo, M0 COPTH PIMAKY XapaKTePU3YIOThCS HMIUPOKO aMILTITYAO0
3MIHIOBAaHOCTI 32 YMICTOM JKUPHUX KHUCJIOT, oJiii 1 Ounka. CopTh PI3HUX THIMIB
PO3BUTKY JIEMOHCTPYIOTh KpaiHi MeXi Bapiallli yMmiCTy >Kupy 1 OijKa, a Takox
BUILMI CTYIIHb BapiabEIbHOCTI 32 BMICTOM >KHPHHUX KUCIOT B oii. BcTaHOBIEHO
CYTTEBY 3aJCXKHICTh OIOXIMIYHMX TIOKa3HMKIB HACIHHA pIMNaKy BiJg yMOB
BUPOIIYBaHHs. YMICT OJIii B HaciHHI OyB BHIIMM Y 3pa3KiB, 1110 BUPOIIEHI Y 30HI
[Tomiccs. YV pe3ynpTaTaMu JIOCHITKCHHS 3pa3KiB O3UMOTO Ta SIPOTO piMakKy
BH3HAYCHO BUCOKOOJIiHI COPTH: cepen o3umux — ['16pucropd, ITanar, I'otis; cepen
sapux — JIO1/08PAC. bezepyKkoBi Ta HU3bKOEPYKOBI COPTH O3UMOTO PINaKy, TaKi sK
JK Excrapo, ['iopuntoke, bakapa, pekomeHA0BaH1 JIJIs1 XapuOBOr0 BUKOPUCTAHHS,
TOAI SK BHUCOKOSPYKOBUUM 03uMHiI copT Jlemepka mpumaTHWil AJis TEXHIYHOTO
3acTtocyBaHHs [20].

B cepennbomy 3a pokM AOCHIIKEHb HaBHIY HACIHHEBY NMPOIYKTHUBHICTH
3abe3neuynB copT AHTapis (2,58 1/ra) 3a ciBOM B mepIry JeKaay BEpECHsS 3 HOPMOIO
BUCIBaHHSA HaciHHA 1,1 MuH mT./ra. Y copTy AHTapis CHOCTepiraad TaKoX

HaWOIBIIMIA BUX1J KOHIWIIMHOTO HaciHHSA 2,13 T/ra 3a aHANOTIYHHUX YMOB.
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BcTranoBneno, 1mo Haibuipmmi BB Ha ¢hopmyBaHHs Macu 1000 HaciHUH Maiu
CTpOKH ciBOU. 3a ciBOM B mepiiry Jekaay BepecHs Maca 1000 HaciHuH BapitoBasia BiJ
3,6 1o 4,6 r. Ha nabopaTopHy CX0XICTh HACIHHSI pillaKy O3UMOTO TakKi (paKkTopH, sIK
CTPOKH CiBOM, COPTOBHUH CKJIaJl 1 HOpMa BUCIBaHHS HE MaJId 1CTOTHOTO BIUTUBY [83].

MaxkcuManbHy yposkallHICTh HAciHHS copTy AHTapig (2,58 T/ra), a Takox
HaWBUI TOKA3HUKH 1HAUBIAYaIbHOT MPOJYKTHUBHOCTI POCIHH PINAaKy O3UMOIO
Oyso 3adikcoBaHO 3a ciBOU B | 1ekaay BepecHs 3 HOpMOIO BUcCiBaHHS 1,1 MJIH IIT.
HACIHMH/Ta. YpOXKalHICTh HACIHHA pinaky o3uMoro B ymoBax [liBaHst Ykpainu Mae
psMy 3aJICKHICTh 3 TYCTOTOIO CTOSIHHSI POCJIMH, KUIBKICTIO CTPYYKIB Ha OJIHIN
pociuHi, Macoro 1000 HacinuH. Lle Oy0 miATBEpIKEHO BUCOKUMH KOE(ILIEHTaMU
Kopesii [81].

BupobHuya mpakThka CBIIYWTH, 110 MOTEHIIMHA MPOIYKTUBHICTH PIMaKy
03UMOT0 (POPMY€ETHCSI BOCEHU BIIPOJIOBXK MEpIINX 8-MU PeHONIoryHuX (a3 pocty 1
PO3BUTKY 13aBAsSKU 010J0T1YHIM TOTOBHOCTI POCIHMH BBIMTH 3MIITHIJTUMU Y 3UMOBHIA
nepion. Big BuOopy onmTHUManbHOro TEpMiHY CIBOM JUIsi KOHKPETHOTO PETiOHY
3aJeKUTh ONTUMAIGHUNA PO3BUTOK KOPEHEBOI CHUCTEMHM pOCIWH piMaky i
dbopmyBaHHS HEOOX1THOI po3eTku JUCTKIB [60]. JlocmimkeHo, 10 MaKCHUMAaJIbHY
YPOKaMHICTh HACIHHS piMaKy O3MMOr0 MOKHA OTpPUMaTH 3a BHECEHHS
PaHHBOBECHSHOTO a30THOrO miKuBIEeHHS (Nop) y TOEIHAHHI 3 JBOPA30BUM
M03aKOPEHEBUM ITIJKUBIIEHHSAM pociiiH perapaanTom Xemadit Kom6i. [ei 3axin
3a0e3nedye NpuUpicT ypoxaitHocTi 3epHa y copty — 0,79 1/ra, a y riopuny — 1,11
t/ra. ['l6pun KpoHoc mpomemMoHCTpyBaB Kpally 34aTHICTH 10 3aCBOEHHS a30Ty 3
NIJDKUBJIEHb I8 (QOPMYBaHHS BpOXKalo. IepeBara y Bifjgadl I[bOTO TiOpHUay
ctanoBuia 16,1% Ha doni Ngo Ta 18,0% — Ha doHi Ngg [61].

BcranoBieno, mo HaWOUIBII ONTUMAJIbHUM CTPOKOM IIOCIBY Y 30HI
[IpaBoGepexnoro Jlicocreny Ykpainu € 21 cepnHsa. 3a mnepeanociBHOI 0OpoOKu
HACIHHA 1 TIO3aKOPEHEBOTO MM KUBICHHS MIKpogoOpuBoM Bykcan MikporiaHT i
Byxkcan Tepioc yposkaiiHICTh pillaKky 03MMOT0 CTaHOBUTH 2,3 T/Ta. BcTanosieHo, 1o
32 TaKUX YMOB HAKOIWYEHHS MOXUBHUX PEYOBHMH BiJl CiBOM J0 MOYATKY 3UMIBII1

BiIOYBa€eThCSl OLIBII I1HTEHCHBHO. 3a pPaHHBOTO CTpPoKy ciBOu (11 cepmHs)
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CIIOCTEPITaJIM MEePEePOCTAaHHS POCIHH, a Mi3HBOro CcTpoky (31 cepmHs) — ix
ocnabnenns. lle mpu3BoaMIO [0 BUIPIBAHHS 1 BHUMEp3aHHS POCIHH pINaKy
o3uMoro0. BuzHaueHo, 1o 3a onTUMaIBHOTO CTPOKY ciBOM copTy CHiroBa Kopomesa
JlaMeTp KOPEHEBOI MIUIKK nepe]] BXoa0M B 3uMy cranoBuB 0,6—0,8 cMm. Y Toif vac
Ha pociiiHi 0yn0 chopMoBaHO 6—8 JIUCTKIB [5].

Jlns orpuManHs 1oHan 4,0 T/ra HaCiHHS 3 BUCOKMM BHXOJIOM PIiMaKkoBOi oJiii
0. O. Marepa pekoMeHye arpapHuM mianpuemctBaM Jlicocreny [IpaBobepexHoro
BUPOILYBAaTU CEPEAHBOCTUIIMI riOpua pinaky Ek30Tik, sSkuid nepeBaxkae 3a
ypoxaiHicTIO cepennbornizHi riopuau Excens ta Exkcaron. Kpamii Tepminu ciBou
— Jpyra Ta TpeTs JeKaau ceprHsA. Y J0OpeHHs pilaKky 03WMOI0 MPOBOJUTH B TPU
CTPOKH 3 HOPMOIO N240P120K240 [95, 97]

B ymoBax «Arponomiunoi npochigHoi craniii» HYBill BusiBneno, mio
HalBHILl TOKAa3HUKU ypoxkaitHocTi 1 Macu 1000 HaciHMH pinaky 03UMOTO
crioctepiraim y coptiB Besysiit — 3,3 1/ra i1 4,4 r Ta Criroa Koponesa — 3,51 1/ra
1 4,571, o0pobrmenux wmikpogoOpuBamu Bykcan MikpomjianT 3a yMOBHU
ONTUMAJILHOTO CTPOKY CiBOM — 21 cepriHsi. Buxiji KOHAUIIHHOTO HACIHHSI CTAHOBUB
85,4 % [87, 132].

Ha Kunsicanchkiil ciibchbKOrocnonapehbkid  mocmiguid  cranuii  Komemxky
CUIbCHKOTOCTIONIAPCHKUX  1HXKEHEepHUX Hayk YHiBepcutery CyneiimaHni B
Kypaucrani (Ipak) BuB4anu tpu copTe pimaky ozumoro: Ceps, ['iOpuz 1 Peiinmi 3a
BHECEHHS KOMIUIEKCHOTO MiHepaibHOTO J00puBa y HopMmax 0, 150 1 300 kr/ra NPK
(15-15-15). Copt Peitani mokaszaB HaWKpal pe3yJbTaTH 3a OLIBIIICTIO O3HAK, a
BHeceHHs 300 kr/ra no0puBa BUSBUIIOCA HAMKpAIIMM PIBHEM IS €T KyIbTYpH.
VYpoxaliHICTh HACiHHS BUSBHWJIA TO3UTHBHY 1 BHCOKO 3HAYUMYy KOPEJSII0 3
OUTBIIIICTIO O3HAK, BKIIOYAIOYM BUCOTY POCIHWH, KUIBKICTh JIMCTKIB Ha POCIUHI,
KUIBKICTh CTPYYKIB Ha POCJMHI, Macy cTpydka Ha pociuHi, macy 1000 HaciHuH,
Macy Cyxoi pEUOBHMHHU Ha POCIUHI Ta O10JIOTIUYHY BPOXKaWHICTh. MaKCUMaTbHUMA
NO3UTHUBHUI TpSAMHIA BIUIMB Ha BPOXKAMHICTH HACIHHS 3a(iKCOBaHO JIsI MacH

CTPYUKiB 3 pociauHH, skuii ctaHoBUB 0,495, Tozl K MakCMMalbHUN MO3WTUBHUMN
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HEeMpsSMHUI BIUIMB Ha BpOXKallHICTh HaciHHSA cTaHoBUB 0,483, 3adikcoBaHuil s
MacH CTPYYKiB 4epe3 KUIbKICTh CTPYUKiB Ha pocyuHi [197].

Bwmict omii B HaciHHI Ta >XUPHOKHUCIOTHUN CKJIaJ KOJIEKIIi 3apOJKOBOI
nasMu Brassica napus Ta Brassica rapa, mo BupolyoTbcs B ["amicii (TiBHIYHO-
3axigHa IcmaHis), OMiHIOBAJIM 3 METOIO BUSBJICHHS ITOTSHIIIMHO I[IKABUX I'CHOTHUIIIB
Ta OIIIHKM IiXHbOI MPHAATHOCTI SK OJIHHUX KYyJbTYp [JIsd XapuoBuUX abo
NpoMUCIOBUX Iliiel. HaciHHs copTiB B. rapa Mano BHUIIMK BMICT ofii (B
cepeanbomy 47,3%), Hixk HaciHHS B. napus (B cepeaubomMy 42,8%). Y coptiB 000X
BUJIIB OyB CXOxuil mpoduib >kupHUX KHUCIOT (12% oneiHoBoi kucinoTH, 13%
JIIHOJIEBOI KUCIOTH, 8-9% I1HOIECHOBOI KUCIOTH, 8-9% elK03eHOBOI KuciIoTh Ta 50-
51% epykoBoi kucinotu). Bonu manu y>xe BUCOKHI BMICT €pyKOBOi KUCIOTH, SIKa
€ HeOaXaHOI0 B POCIUHHIN OJIii 3 TOYKU 30PY XapuyBaHHS, 1 1y>K€ HU3BKUIA BMICT
OJIETHOBOI Ta JIIHOJIEBOI KHUCIOT. ToMy iX MoO)kHa OyJi0 BUKOPUCTOBYBATH MJIA
IIPOMMUCIIOBUX II1JIEH, aJie He SIK Xap4yoBY 0J1it0. BMICT epyKOBOi KHUCIIOTH KOJIMBABCSA
BiZ1 42% 1o 54% Bij 3araJIbHOTO CKJIAy XKUPHHUX KHUCIOT 13 CEPEHIM 3HAUCHHSIM
50% y B. napus, Toai ik y B. rapa BiH konuBaBcs Big 43% 10 57% 13 cepenHim
3HaueHHAM 51%. Posrnsgatoun BMICT 0Jtii Ta €pyKOBOI KUCIIOTH Pa3oM, TPU COPTH
3 KOJeKuii B. napus Ta IBa COPTH 3 KOJIEKUII B. rapa BUIAIOTHCS HAMOUIBII

MEPCIEKTUBHIUMH T€HOTUTIAMU TSI IPOMUCIIOBHX I1ijeit [195].
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1.4. OcobsmBoCTI (hopMyBaHHS BPOKAWHOCTI i AKOCTI HACIHHA pinaKy

03MMOI0 32J1€5KHO BiJl PYHTIIMIHOTO 3aXUCTY

Crnig BiAMITUTH, IO 3HAYHOI IIKOJW IOCIBaM pIMaKy O3UMOTO 3aBIAIOTh
XBOpOOU, 30y THUKHU SKUX HE JIUIIE 3HIKYIOTh SIKICTh MPOIYKIIii, a i CIPUUNHAIOTH
3HaYH1 BTpaTH Bpokaro. Hailbinein HeOe3neyHUMHU € Ti, K1 YPaKylOTh POCIHMHU
BIIPOJIOBXK YCHOT'O BereTariitHoro nepiogy [67, 90, 104, 148].

B Vkpaini HaykoBLSIME PO3pOOJICHI J1€B1 3aX0/IU 3aXKCTY PINaKy 03UMOIO
B1J1 XBOpOO 1 IMIKITHUKIB, K1 TIepe0avyaroTh OCIHHE 0ONMPUCKYBaHHS pociuH (y dasi
4-5 copaBxHIX JUCTKIB) ¢yHrinuaom Timmop, 24% k. e. — 0,75 n/ra Tta
iHcekTurmaoM [Ipoteyce, 11% o. 1. — 0,75 n/ra. BecHsiHe 00npucKyBaHHs TPOBOJISATH
3a BUcoTu pociuH 20-25 cm dynrimuaom Timmop, 24% k. e. — 1,0 n/ra Ta
iHcexktnimaoM Hypen [, 50 % k. e. — 0,5 5/ra, a B (pa3i MOBHOTO LBITIHHA — TPETE
obnpuckyBanHs QyHrimuaom Ilikrop, 40% k. ¢. — 0,5 51/ra i iHCEKTUIIMIOM MaBpik,
24% B. e. — 0,2 n/ra. 3a Tako1 CUCTEMH 3aXUCTYy POCIUHU Kpalle Mepe3uMOBYIOTh 1
MEHIIIe ypaxaroTbcs 30yaHuKamu xXBOpoO 1 mkigHukamu [30]. [oriiasHO
3aCTOCOBYBaTHM TaKOX TMepIie OOMPHCKYBaHHS POCIWH BoceHu y (a3l 4-6
crpaBkHiX JUCTKIB npenapatom Kapamb6a Typ6o, 24% p. k. — 0,7 n/ra, a apyre —
HABECHI 3a BUCOTHU pociuH 20-25 cM npenapatom AnbrepHo, 21% k. e. — 0,7 n/ra 1
TpeTe — y (a3l noBHOro 1BITIHHA npenaparamu Ilikrop, 40% k. c. — 0,5 n/ra abo
AnbrepHo, 21% k. e. — 0,7 n/ra [17, 75, 76, 77].

3p0o0seHO BUCHOBKH 11100 €(PEKTUBHOCTI 3aCTOCYBaHHs (YHTILHUIIB HOBOTO
MOKOJIIHHS B OOMEXXEHH1 MOIIUPEHHsI XBOPOO. J[Jis1 KOHTPOJIIO MOUTUPEHHS XBOPOO
B arpo@iToreHo3i pimaky JOIUIBHO 3actocoByBaTu mpemapat Apxutekt CE
(mipaxnoctpoOin 100 r/n + nporekcaaion Kanplito 25 /1 + MenikBat-xjopug 150
r/m) B Hopmi 2,0 J/ra, SAKuUW 3HAYHO 3HUXKYBAB YPAXKEHHS O3UMOr0 pilakKy
OCHOBHUMH XBOpoOamu 1 3a0e3neuyBaB ypoKailHICTh HaclHHS Ha piBHI 25,1 1/ra
[122]. Po3BUTOK XBOpPOO pINaKky CTae OJAHUM 3 HAWBAXKIUBIIUX (AKTOPIB PUUKY
IpU BUPOIIYBaHHI MOTr0o 3a KOpIOHOM. JlocnipkeHHs XBOPOO pimaky O3UMOro Ta

e(heKTUBHOCTI PYHTIMIHUX ITpenapaTiB BUBYAIN B yMOBaX HaBYAIbHO-I0CIITHOTO
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rocriofapctBa «Beko» Ha PIi3HUX cOpTaxX. [HTEHCHUBHICTh YpPa)K€HHS YOPHOIO
IUISIMUCTICTIO (cipuunHeHolo Alternaria spp.) BoceHu He mepeBulryBana 1%, a
BTpPaTH BPOKal0 HE Majl E€KOHOMIYHOTO 3HaueHHS. CKIepOoTHHIO3Ha cTebsioBa
rHUWIb (cipuunHeHa Sclerotinia sclerotiorum) BUsSIBJI€HA HE B YC1 POKH JIOCT1KEHb.
Opnnak, B ymoBax 2007 poky 4dacToTa BUHUKHEHHS ITi€l XBOpOOHM KOJIMBAsacs B
Mexax 15-30%. O6pobka (yHrinuaaMu 3Ha4YHO 3HU3MIIA 3aXBOPIOBAHICTH 1 OyJa
€KOHOMIYHO  e(deKTHBHOK. XBopoba cTe0J0BOrO  paky (CIpUYUMHEHOTO
Leptosphaeria spp.) Ha TMUCTKaxX pociuH Oyia HU3bKOIO BoceHH (MeHiue 10%), ane
BHUCOKOIO TTiJT 4ac 30upanHs Bpoxkar (12-74% y 2006 ta 49-86% y 2007 pokax).
EdexTuBHIicTh QyHTIIMAHOT 00pOOKHU 3aliexkana Bl COPTY pinaky ozumoro [157].
30yIHUK YOpHOI HIXKKH pinaky o3umoro (Indexuis Leptosphaeria maculans
(Desm.) Ces. & de Not.) Moke MpU3BECTH JI0 3arHOEII CXO/1B, YPaKEHHS JIUCTS Ta
PO3BUTKY CTEOIIOBOTO paKy Ha JOPOCIUX pociuHax. [ 3aXucTy pocimH TYT
e(EeKTUBHUMHU € CTPOOLTYpHUHOBI (DYHTIUAM, TaKl SK MIPAKIOCTPOOIH, OCKUIBKH
BOHU €(DEKTHBHI MPOTH IIMPOKOTO CIEKTPY TPUOKOBUX MATOTEHIB, MAaIOTh HOBY
LIJTBOBY CHEHU(PIYHICTh Ta TPAHCIAMIHAPHY aKTHUBHICTh y POCIHHI. Y TOCIHiJIax
BUBYAJIM TaKOX MpoTpyiHUK HaciHHs [Ipocnep FX (kapOatiin + TpudaokcicTpoOin
+ MeTajakcuil) Ta ekcriepuMenTanbHuil npenapatr BAS 720 F (mipakinoctpobin +
daykcamnipokcaa + MeTagakcuia) y 60poTh0i 3 YOPHOIO HIXKKOIO TPHU 3aCTOCYBaHHI
okpemMo abo B KoMmOiHamii 3 mo3akopeHeBuMHU GyHrinuaamu [Ipiakcop
(mipaxnoctpoOin + daykcanipokcan) ado Tint 250 EC (mpomnikonasoi). BusisieHo,
10 BCl QYHTIUAHI 0OPOOKH 3HAYHO 3HMKYBAIU YPaKE€HICTh CTEOJIOBOIO HIXKKOIO
Ha coprtax 73-15 1 Bectap nopiBHSIHO 3 KOHTPOJIbHUM BapiaHTOM. BposoBk Tphox
POKIB 13 4oTUphOX KoMmOiHallis npenapaty BAS 720 F 1 I[Ipiakcopa 3meHmryBana
CTYIIHb PO3BUTKY cTe€0JI0BOi XxBopoOu Ha 60%—77% nnsa copty 73—15 1 Ha 50%—
75% nns copty Becrap. Ilpu oMy 3pocTana BpoKaillHICTh MOPIBHSHO 3
HEIHOKYJIbOBAaHUM KOHTpPOJIEM y copTy Bectap 3a 2 poku mocnimkens Ha 24% Ta
56%. Pe3ynbTatu 1OCIIKEHHS CBIAYATH PO 3MEHIIIEHHS CUMITTOMIB YOPHOT HIXKKH

Ta MiABUIIEHHS BPOXXKaWHOCTI Mpu oOpoOIli pinaky KoOMOIHaIE€ QYHTIUIIB 15
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00pOOKM HACIHHS Ta MO03aKOPEHEBOTO IXKUBIICHHS, OCOOJIMBO MPHU BUPOIIYBaHHI
CIIPUUHATIUBOTO copTy [169].

®omo3 (cTebnoBUi pak) — IIKIIJIMBAa XBOpoOa pimaky, SKa CHPHUUHSIE
IIOPIYHI BTPATH BPOXKAaK OpPUTAHCHKUX BUPOOHMKIB pilmaKy Ha cymy Oiusbpko 100
MUJIbHOHIB ()YHTIB CTEpJIIHTIB, HE3Ba)XKAI0UM HAa BHUKOPUCTaHHA (QYHTIOUIIB. Y
BenukoOpuTaHii pinak 03MMUN BHUCIBaIOTh Y CEPIHI-BEPECHI, a 30MparOTh y JIUITHI
HACTYHOTO POKY. 30YJHHUKOM XBOpPOOM € AacCKOCHOPH, IO BUBUIBHAIOTHCS 3
ncepaorenii  Leptosphaeria spp. (ackokapmnu) Ha cTe0jJaXx BOCEHH-B3UMKY.
KoHTpoJb 11i€1 XBOPOOU 3aJI€KUTH B1J] BAKOPUCTAHHS COPTIB 3 MOJILOBOIO CTIHKICTIO
Ta a30JIbHUX (DYHTIOUAIB. 3aCTOCYBaHHS MPOTIOKOHA30J]Yy Ta CTIMKICTh COPTY J10
HBOTO 3HMXKYE CTYIIHb ypa)K€HHs cTte0en oMo30M repes 30MpaHHsSIM BpOXKaro, a
TaKO)X BIUIMBA€ Ha MoOJajbllle yTBOpEHHs nceBaoreuliB Leptosphaeria spp. Ha
CTEpHI 32 MOKa3HMKOM IIUIBHOCTI ICeBAOTeliiB. BusBneHo, mo crebna 3 MEHII
BUPAXEHUM PaKoM cTebJia yTBOPIOBAIU MEHIIe 3piinX rcepaoTenii Leptosphaeria
spp. Ha iHbi1KoBaHi# cTepHi. HaltO11b111 €peKTUBHOIO CTPATETIEI0 KOHTPOITIO (HOMO3Y
cTebjia B CE30HM 3 HU3BKOK KUIBKICTIO 1HOKYJIATY € BUKOPUCTAaHHS COPTIB 13
CepeaHBOI0 a00 JOOPOI0 TOJILOBOKO CTIHMKICTIO 1 3aCTOCYBaHHS JIMIIE OIHOTO
OOIPUCKYBaHHS MPOTIOKOHA30JIOM y pa3i notpedu [165].

AnbpTepHapio3Ha IUISIMUCTICTh JHCTS piNakKy, CHOpUYUHEHa Alfernaria
brassicae (Berk), € ocHOBHUM miMITyt0o4uuM (HaKTOPOM BTpaTh Bpokaro. BueHi
[TakucTany ycTaHOBWIIM, IO 13 17 3apoKOBUX IJ1a3M B. napus He 0yJ0 BUSBICHO
YKOAHOT 1IMYHHOI 3apOJKOBOi IuIa3Mu. JIB1 3apoJIKOBI JIiHIT TOKa3ajld BUCOKY
CTIHKICTh, TOJl K BICIM 3apOJKOBHUX JIHIM MPOJEMOHCTPYBAIN PE3UCTCHTHY
BIZIMOBIIb MPOTH xBOpoOH. IlicTh 3apoakoBuX Tu1azM Oy TMOMIPHO CTIMKHUMU 1
JMIIE OJJHA TOKa3ajia MOMIPHO CHIPUHHATIMBY peakuito. [IoTiM B yMoBax in vitro
OLIIHIOBAJIM €(EKTUBHICTh PI3HUX (QYHTIUMIIB NPOTU A. brassicae. JInd OLIHKU
GyHTIOUAIB ~ BUKOPUCTOBYBAIM  KapToruisHO-mekcTposnuii  arap (KIIK) 3
JOJTaBaHHAM IT'SITH Pi3HUX QyHTIUAIB y pizHUX KoHIeHTpamisx (10, 50, 100 1 200
ppm). EkcniepuMeHT NpoBOAUIN Y TIOBHICTIO PaH/IOMI30BaHOMY IUIaHI 3 JAe€CSThMa

NMOBTOpeHHsAMH. JlaHi peecTpyBaiin 3a pocToM Minenio (MMm) rpudba. MaHko3e0
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(erunenbicautiokap6amat) 1 HatiBo (TeOykoHa30:1) 3HAUHO MPUTHIYYBaJIH PICT Y
BCIX KOHIIEHTpaIliIX, TOAl K AHTpakos (mporiHed) OyB HalMeHIT e()eKTUBHUM
npotu A. brassicae. lle AocnmipKeHHS HaAalo CeNEKI[IOHEpaM HOBE JIKEPEIIo
CTIMKOCTI 3apOAKOBOI MJIa3MU Brassica 10 albTepHapio3HOT TUIIMHUCTOCTI JIUCTS Ta
criocobu 6opotrdu 3 Hero [170].

VYpaxeHHs pinaxky 0611010 ip3Ker0 € OCHOBHOIO 3arpo3010 it yMoB [lakucrany,
ockibku cnpuunnse 60-90% Btpat Bpoxkaro. J[Ba coptu Brassica napus DGL Ta
Oscar Oynu MOCisiHI Ha JOCHIAHIN AUISIHIN BIAJAUTY MaTOJOTI POCHHH, Ha SKUX
BHUBYAJIM BICIM KOMEPUIMHUX (YHTIIUAIB IJIs MEPEBIPKU iXHBOT €(EeKTUBHOCTI 3
MeTOI 00poTHOH 3 Ouor0 ipkero. JIBi koHmeHTparii (0,25% Ta 0,50%) xoxxHOTO
(GyHriUay 3acTOCOBYBajiM 3 IHTEPBAJIOM Yy THXAEHb 3a JOIMOMOIOI PYYHOTrO
oOIpucKkyBaya OKpeMo Ha KokHOMYy copTi. Cepen ycix (yHrinuaiB HalOLIbII
e(eKTUBHUM Y 3HWKEHHI 3aXBOPIOBaHOCTI BUsiBUBCS CBIHT 72% (MeTanakcui 8% +
MaHko11e0 64%). Bin eeKTHBHO 3HU3UB 3aXBOPIOBAHICTH /10 24,09%, 32 HUM CIiaye
Amntpakon (IIpomined 70%) — 34,7%. L1 ¢yHrinuam MoxxyTh OyTH BUKOPHUCTaHI B
MOJIbOBUX YMOBaxX JUIlsl €pEKTUBHOTO YIIpaBIiHHS OL1010 ipxero pinaky [163].

Leptosphaeria maculans Bukiaukae 4opHy HIXKY Brassica napus (pimak), 1mo
MPOSIBISIETHCSL Y CUMITOMAaX, SIKI BKJIIOYAIOTh ypa)KEHHS JIMCTS, pak crebria Ta
KOpeHeBy THWIb. KopeHeBa THWIb € TPOAOBXKEHHSIM (a3 CTeOJIOBOTO pakKy
XBOpOOM, 10 BHUHHMKAE€ BHACIIJOK TI03aKOPEHEBOTO 3apaxkeHHs. [loiaboBi
SKCTICPUMEHTH OYyJIM TPOBEJICHI Y MIBACHHO-CX1AHIA ABCTpaii 3 METOIO BUSBJICHHS
eheKTUBHOCTI (QYHTINHUAIB 1 CTIHKOCTI OpraHi3aMy pOCIHH 0 paKy cTeba.
@DyHriuuaM, 3aCTOCOBaH1 K MPOTPYIOBay HACIHHS ((DIyKBIHKOHA30J1) 200 HAHECEHI
Ha 100puBo ((payTpiadoi), SMEHIIWIN CTYIIHb 3apaKeHHs! KOPEHEBOIO THUJUIIO Ha
16 1 41% BianoBigHO. I[HTEHCHUBHICTH KOpEHEBOi THWII Oyina Ha 78% HUXKYOKW y
copty B. napus 3 peditunrom Australian Blackleg Rating (ABR) 9,0 (Bucoka
CTIMKICTB JI0 paKy cTebiia), HiXk y nmoMipHo criiikoro copty (ABR 5,5). KopeneBa
THWIb CIPUYMHUIIA He3HaUHEe a00 B3arajli He CIPUYMHUIA TOJaTKOBOTO 3HMKEHHS
BpOKalHOCTI a00 1HAEKCY BPOXKANHOCTI OKpEeMHUX POCIMH B. napus mopiBHSHO 3
TUM, 1110 COPUYMHSAB pak credna. OKkpeMi NPSMOCTOSYl POCIUHY, Y IKHX TOYOPHIIO

noHaz 80% mornepevyHoro nepepizy credia, 3Ha4HO 3HU3WIM BPOKaWHICTh HACIHHS,
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OJTHAK Ha 1€ BIUIMHYJIM OMaJH B Mepioj HaluBy 3epHa. Lle mocmimkeHHs mokasye,
10 Cy4acH1 cTpaTerii 00poThOH 3 pakoMm ctebia, cipuunHeHuM L. maculans, Takox
KOHTPOJIIOIOTh KOPEHEB1 THUJII B. napus, OCKUIbKH, X04a CUMITOMH Ha KOPEHSX €
BOKKMMH, BOHH HE MalOTh T0JaTKOBOTO edekTy [162].

Bueni JIuTBu npoBOIWIM JOCHIKEHHS 1100 BU3HAYEHHS BIAMIHHOCTEH Y
CIPUMHSATIMBOCTI COPTIB O3UMOI0 PIMaKy J0 OCHOBHHUX I'PUOKOBUX 3aXBOPIOBAHb,
iX BpOXKaHOCTI 1 peakiii Ha 3acTocyBaHHs (QyHriuuaiB. OIIHIOBABCS BILUIUB
3acTOCyBaHHA QYHIIIMIIB 1 cOpTy (15 COPTIB NPOTATOM NEPIIOTO 1 APYroro Ce30HIB
1 6 COPTIB MPOTATOM TPETHOIO CE30HY) Ha MOMIUPEHICTh 1 CTYMiIHb Ypa)KEHHS
dboMo30M cTebiia, abTEPHAPIO3HOIO YOPHOK IUISMHUCTICTIO 1 CKIEPOTHHIO3HOIO
CTEOJIOBOI0 THWLIIO, a TaKOK Ha BpOXKalHICTh HaciHHA 1 Macy 1000 HaciHuUH.
BusBieHo, 1mo 4acTora 1 CTYIMIHb YpPaXX€HHs TPUOKOBUMH XBOpPOOaMU 3HAYHO
BapiloBaIM B pi3HI mepioau Beretarii. OOnpucKkyBaHHA (GYHTIIHIaMH 1CTOTHO
3HU3UJIO YaCTOTY Ta IHTEHCHUBHICTh PO3BUTKY T'PUOKOBHUX 3aXBOPIOBAHb 1 3HAYHO
MIJBUIIMIO BPOKAMHICT, HACiHHA o3uMoro pinaky. CopTu, ski Oynau OLIbII
BpoxaitHumu 0e3 00pooku (Incaiinep, Canaeit, Monanica, Paii 1 Tutan), nokazanm
HUKYY pEakiilo Ha 3acToCyBaHHS (QYHTINHUAIB. 3acToCyBaHHS (YHTIIUIIB
MIPOJIEMOHCTPYBAJIO HAWBHIIY €KOHOMIUHY Bijjady Bij coptiB Jlipamker, Kasuno,
Cicka, Jlimpuma ta Banecka [200].

BukopucTtanHs y TEXHOJOTIi BHPOINYBAaHHS piMaKy O3WMOTO BHECCHHSI
MminepaiabHuX 100puB (N120P60K20) y moeaHanH1 3 Mikpo0OpuBaMu, 3aCTOCYBaHHS
IpyHTOBUX repoinuai, pynrinuais Kapamba 1 @omikyp (1,0 n/ra) 1 iIHCEKTUITU/IIB
Hypemnn JI (0,6 n/ra) 1 dacrak (0,15 n/ra) y moemnanni Enactik (0,9 n/ra),
3abe3reuye ypoxaiHicTh HaciHHS 4,19 1/ra [47]. 3a pe3ynbTaTaMu JIOCTIIKEHb
YCTaHOBJICHO, IO Cepea JCCATH TiIOpHIIIB, IO BUBYAIKCS, Kpallle aJanToBaHl 10
3MMOBHX YMOB MiBHIYHO-cXifgHOTO JlicocTeny YkpaiHu pOCIMHH piMaKy 03UMOTO
Excen, [1P46B20, HJI Texnik, Jlekcep, J>xammep Ta bpentano. 3acTocyBaHHs
¢bynrinuny Kapam6a Typ6o (1,4 n/ra) 3 peTaplaHTHUMU BJIACTUBOCTAMHM 1CTOTHO

HiJBUIILY€E PIBEHDb MEepPe3uMiBii pociuH [23].
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Bucnoeku oo po3oiny 1

1. Ha cBiTOBOMY pHHKY MOCTIHHO 3pOCTa€ MOMUT HA PITAKOBE HACIHHA Y 3B SI3KY 3
PO3BUTKOM aJbTEPHATUBHOI O10€HEPTeTUKU, OCKUIBKH 3 HHOTO BUPOOISIETHCS
Oloan3eNbHE NATMBO. BiMiueHa TaK0K TEHIEHIIIA 10 301IbIIEHHS CIIOKUBAHHS
pocauHHOI 011, ocobnuBo B CIIA, Innonesii Ta Aprentuni. Huni ninepamu 3
BUPOOHUIITBA HaciHHA pinaky € Kanama, €C, Kuraii Ta IHmis.

2. Ornsg miTepaTypHUX JKepesl, CBITOBHM 1 BITYM3HSHUN JOCB1JI BUPOIIYBAaHHS
CBIIUUTH, 110 OCHOBHUMH (PaKkTOpamMu HEZ000py YposKal0 HACIHHS PINaKy €:
HEeMpaBWJIbHUN BUOIp aJanTOBAaHUX COPTIB YU TIOPUAIB BIAMOBIIHO [0
TPYHTOBO-KJIIMAaTUYHUX YMOB 1 KOHKPETHOTO TIOJIS;, HEIOTPUMAaHHS BHUMOT
OCHOBHOT'O OOpOOITKY I'PYHTY 1 CUCTEMH YJOOpEHHs pINaKy; HEBAAIU BUOIp
nonepeHnKa, Crmoco0y 1 CTpOKy CiBOM, HOPMH BHCIBY; HEJAOCTATHS CHCTEMa
3aXMCTy IMOCIBIB BiJ] KOMIUIEKCY IIKOJAOYMHHUX OpPraHi3MiB; HECBO€YACHE
30UpaHHs BpOXKaro, 1110 TPU3BOAUTH JI0 BTPAT 1 3HMHKEHHS SIKOCT1 HACIHHS.

3. InTepnperaiiisi BUKOPUCTAHUX HAYKOBHX JDKEpENl BITUM3HSHOI 1 3apyOiKHOT
JiTepaTypu 1moa0 (GopMyBaHHS BpPOXKAWHOCTI 1 SKOCTI HACIHHS, OTPUMAHHS
BHCOKOTO TPHOYTKY BiJ pillaKky oO3MMOro mnependadae JAOTPUMAHHS Ta
YIOCKOHAJIEHHS YCIX €JIEMEHTIB TEXHOJIOTI BUPOILYBaHHS II€l KyJIbTYpH,
0COOJIMBO ONTUMAJILHOTO MiHEPAJIBHOTO KUBJIEHHS POCIIUH PINaKy.

Pesynbrati nmociimKeHHS, MpeAcTaBiieHl y po3aur 1, omyOiikoBaHO Y
HayKOBHX nparsx aBropa: [16, 17, 18].

B po3naini 1 BukoprcTaHo Matepiaid 3 BiIIOBIIHUMH ITOCHJIAHHIMHU Ha TaKi
HAyKOBI JpKepena 31 cnucky jiteparypu: [1, 3-5, 11, 17, 20, 22, 23, 2630, 37-39,
44,46, 47, 54, 55, 60, 61, 66, 67,70, 71, 73, 75-78, 80, 81, 86, 87, 90, 95, 97, 101,
102,104,108, 110, 111, 113, 121-123, 125, 127,131, 132,134, 137, 140, 146, 148,
150-152-156, 157-161-166, 168, 169-172—-174, 176—186, 189195, 197, 198—
200, 202, 207, 208].
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PO3I1J1 1. YMOBHU TA METOAUKA ITPOBEJAEHHSA JOCJIIIKEHD

2.1. Micue npoBegeHHs JOCTIIKeHb TA IPYHTOBO-KJIIMATHYHI YMOBH

[TonboBi 1 BUPOOHUYI HAYKOBI JOCHIIKEHHS MPOBOIWIM BIPOIOBXK 2022—
2024 pp. 3riAHO 3aTBEP/PKEHOI TEMHM JHUCcepTalliiHoi poOoTH. 3aBaaHHS
eKCIIEPUMEHTAIBHOTO JOCTI/KEHHSI TOJSArajJo y BHBYEHHI 3aKOHOMIPHOCTEH
dbopMyBaHHS HACIHHEBOI MPOAYKTUBHOCTI pIiMaKy O3UMOr0 3aJeKHO BiJ
YIOCKOHAJIEHHS OCHOBHHX €JIEMEHTIB TEXHOJIOTii BupoinyBaHHs y Jlicoctemy
[IpaBoOepexHOMY.

JlicocTen 3aiiMae 202 TUC. KM2, IO CTAHOBUTH OJM3bKO 34 % 3araqbHOi 101
TEpPUTOPIi KpaiHH.

Cepennst cyma onafiiB 3a pik CTaHOBUTH 649 MM, 3 HHMX 3a BereTaliiiHun
nepion — 400-480 mm. HaitGinbuie nouriB Bunagae y yepBHi-numnti (102—105 mm).
3a pik cnocrepiraerbest 70-90 nonioBux nHIB. BunmapoByBaHHS 3 MOBEPXHI IPYHTY
ctaHoBUTh 530560 MM 3a rigporepmiynoro koedimienty (I'TK) — 1,3.

Tepuropis Jlicocremy IlpaBoGepekHOro € ckiamoBor dacTuHow JlicoBoi
aTJIAaHTUKO-KOHTUHEHTAJIbHO1 KJIIIMAaTUYHOT 00JIACTI.

[pyHTOBUI TIOKPHUB 30HHM, 10 $KOi BimHocuThes 1 Ilominis, IOCHTH
pizHOMaHiTHUIA. Tak, HalpoaoUimUMU y XMEIbHUIIBKIA 00JacTi € YOpHO3eMHU
TUIOBI. BOHM yTBOpWIMCS Ha JiecaXx 1 JIECOBUAHMX CYIVIMHKAxX IMiJ] CTENOBOIO
POCIMHHICTIO B MIBJAEHHO-3aX1/IHIH, IIEHTPaIbHIN Ta MIBHIYHIA YaCTUHAX 00JIACTI.
Tyt nepeBaxaroTh ciaborymycHi (< 4%), mamorymychi (4—4,5% rymycy) 1
cepenHborymycHi (0mm3bko 6-9% rymycy) 4OpHO3eMHU 3 TIIHOOKMM TYMYCOBUM
ropuzoHTOM. Lli TpyHTH XapakTepu3ylOThCS CHPUSTIMBUMU  (PI3UUHUMU
BJIACTUBOCTSIMU, AOOpE 3a0e3MeyueHl MO)KUBHUMHU PEUOBUHAMH.

Jlist mpoisiro TaHUX TPYHTIB XapakTepHi Taki ropu3oHTH: He — migcTuika;
H — rymycoBuii; Hp — nepexignuii BepxHiii; Phk — nepexinmuuii HuxHii; Px —

MaTepUHChKa Mopoja (3a3Buyait kapOoHaTHuUi jiec) [124].
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ExcnepuMeHTanbH1 JOCTIKEHHS 13 Cy4aCHUMH T10pHUIaMH PIITaKy 03UMOTO
npoBoauian BrponoBxk 2022-2024 pp. B ymoBax TOB «llomimns Ilmrocy»
[leneTiBcbKOTO pailoHy XMEIbHHUIIBKOI 007acTi HA YOPHO3EMI TUIIOBOMY. YMICT
TYMYCY Ha JOCTIAHUX JUISTHKAaX CTaHOBHB 3,2%.

JlociaHl JUISTHKY i pilaKoM 03UMUM, SIKUW BUCIBAJIM HA MaJIO TYMYCHOMY
TUIIOBOMY YOPHO3€MI IMBHIYHOI YaCTUHHW XMEJBHHUIIbKOI o00jacTi, Oynu
3abe3reueHi  HEOOXITHUMH, JJII HOPMaJIbHOTO POCTY 1 PO3BUTKY POCIHH,
NOKUBHUMH €JIEMEHTaMH — a30T JYXHOT1IpoJii3oBaHui — 122,0 MI/KT IpyHTY;
pyxomuit gpocdop — 123,0 mMr/kr rpyHTy; oOMiHHUN Kamiit — 238,0 MI/Kr rpyHTY
(Tabu. 2.1).

Tabnuys 2.1
ArpoxiMi4yHa XapaKTePUCTHKA IPYHTY YOPHO3eMYy THIIOBOI0 HA TOCTiTHIUX

AUISHKAX mig pimakoM o3umMum (2022-2024 pp.)

Kucnot- | I'gponituuna | BwicT B Asor, wo snerko | Pyxomuii | O6MiHHUI
Poxu HICTb KHCJIOTHICTB, OpHOMY Tipomi3yeThest, | hocdop, Kaii,
(pHeon.) | mr-exs/100 r mrapi MI/KT TpYHTY MT/KT MT/KT
IpYHTY rymycey, % (3a KopHainmom)
2022 6,7 2,77 3,18 121 119 231
2023 6,8 2.83 3,20 119 128 243
2024 6,6 2,79 3,22 125 122 239
CepeliHe 6,7 2,8 3,20 122 123 238

VYwmict ¢dochopy Ta OOMIHHOrO Kaiil0 B IPYHTI BU3HAYaJld 32 METOIOM
Kipcanora [88]. YmicT rymycy B opHOMy Iapi ctraHoBuB 3,20%, a KHUCIOTHICTb
Oyna 0nu3bKor0 70 HelTpanbHOoi — pH (comboBe) 6,7. ['iaposiiTHUYHa KUCIIOTHICTh B
CepeHbOMY 3a POKH AOCHiIKeHb craHoBwia 2,8 mr-ekB/100 r rpynty. OTxe,
arpoxiMiuHi MOKa3HUKU IPYHTY CBIIYaTh, IO AOCIIIHI JUISTHKU € TPUAATHUMU IS

BUPOIIYBAHHSI POCJIMH PillaKy 03UMOTO 1 OTPUMAaHHS ONITUMAJILHOTO BPOJKAO.
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2.2. TloroaHi yMoBM B POKH NPOBEAEHHS JOCJiKEeHb

3ona Jlicoctemy IIpaBoOepekHOTO Ma€e TMOMIpHUM KOHTHHEHTAJIbHUU THII
KJIIMATy 3 JJOCTaTHIM 3BOJIOXKEHHSIM 1 TeMIlepaTypHUMH yMOoBaMu. OTHAK, B OKpeMi
POKH Ha TEPUTOPIi PETiOHY CIIOCTEPITAIOThCSA CYTTEBI BIAXWUIICHHS KIIMATHYHHX
MOKa3HUKIB  BIJ 11X CEpEeJHbOCTATUCTMYHUX 3HaueHb. CepelHboMICAYHA
TeMIlepaTypa MOBITPs MPOTIATOM POKY Moxke MiHsATUcA Bif -4°C (ciuenp) qo +18°C
(;tunieHb). AGCOIIOTHI MIHIMYMH Ta MAaKCUMYMHU TEMIIEpPaTypH MOBITPS BiAMOBIIHO
ctaHoBJATh: -36°C Ta +39°C. Cepennst cyma piunux onaaiB 500-600 mm. [TiBHiuHA
YacTHHA 30HHU € OLIBII BOJIOTOIO, HIXK IIBJCHHA YaCTHUHA.

B uinomy kiiMaTUyHI YMOBH CHPHUSITIMBI JJI POCTY 1 PO3BUTKY Oaratbox
IHTPOJIYKOBAaHUX POCIWH. PU3MKM KIIMaTy TMOJSTalOTh Y HAsBHOCTI HHU3BKHX
aOCOJIIOTHUX MIHIMYMIB TEMIEPATYpP, 3aMOPO3KH Mi3HHOI BECHHU 1 PAHHBOI OCEHI,
YepryBaHHS BOJIOTHX 1 MOCYIUIMBUX POKIB, BHACIIJIOK YOTO MOXJIMBI O€3/101I1IB s,
CyXOBil Ta Tpaj. 3 METOI0 MPOTHO3YBaHHS MPOIYKTHBHOCTI MOJBOBHX KYJIBTYP
JOIIJILHO TMPOBOJUTH JOCHIDKEHHS Y PI3HUX MPUPOJHO-KIIMATUYHUX 30HAX,
OCKIJIbKU OJTHA 3 TIPOOJIeM ajanTallli pOCIUH 0 MICIIEBUX arpOKIIMAaTUYHUX YMOB
— 1I€ BCTAHOBJICHHSI ONTUMAJILHOTO PIBHS TEIJia Ta Bojioru [6, 16, 53].

MeTeoposioriydi  yMOBH, IO TpUNaJald Ha TMEpioaud BereTarii pimnaky
O3UMOTO, 3HAYHOIO MIpOI0 BH3HAYaJIW BIUIUB JOCTIKYBaHHX (HaKTOpiB Ha
€(EeKTUBHICTh TEXHOJIOT1i BUPOLIYBaHHS KyJIbTypu. [1ApoTepMiuHI MOKa3HUKHU
MaloTh BIAMOBIIHY POJb Y (pOpMyBaHHI IPOAYKTUBHOCTI Cy4acCHHUX TOpPU/IIB pIMaKy
O3UMOT0 3aJIeKHO BIJI /i1 MiHEpATbHUX T0OPUB 1 PYHTIUIHOTO 0OpOOITKY MOCIBIB.

Merteopostoriuni ymoBH ceprHs 2021 poky, To6T0o cTpoky ciBou (19.08.2021)
pinaky o3umoro mijx ypoxai 2022 poky BiI3HAYHINCS HE3HAYHUM IT1JBUIIEHHSIM
TEMIIepaTypy MOBITPA MOPIBHSIHO 13 CEpeIHbO OaraTopiyHUM MOKa3HUKOM (Ha
0,6°C). Temneparypa mnositps BepecHs Oyna Ha 0,7°C HWKYOI Bil CEPEIHBOI
6araropiunoi +13,2°C. Onanau, mo Oyiau OJU3bKUMHU 10 HOPMH Y CEpITHI 1 BEPECHI,

CIPHUSIIM OTPUMAHHIO JPYKHHUX CXOMIB 1 ()OPMYBAaHHIO IMEPUINX JHUCTKIB PIMaKy
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o3umMoro. JKoBTeHb XapaKTEpH3yBaBCs HE3HAYHOIO KIIBKICTIO omaaiB (2,0 Mm) i
CepelIHbOI0 TeMIiepaTyporo nositps 7,6°C (tabin. 2.2; non. A1-A2).
Tabnuys 2.2

MeTeopoJioriuyHi NOKA3HUMKH BereTaliiiHOro nepioay pinaxky o3mmMoro B
POKM NPOBEAEHHS A0CJiIKeHb, 2021-2024 pp.

(3a maHUMH crIoCTepeXKeHb aepostoriynoi ctaniii [1leneriBka, siki
penpe3enTatuBHi 11 [lleneTiBcbkoro paitony XMeabHUIIBKOT 00J1acTi)

Micsaup | Cepennsi TeMmepaTypa HoBIiTps, Omnaau, MM

°C
2021 | 2022 | 2023 | 2024 | Cb | 2021 | 2022 | 2023 | 2024 | Cb
Ciuenp | -2,7 | 1,4 | 09 | -24 | -5,9 | 52,2 | 68,7 | 34,1 | 84,4 | 34

JJrorun | -4,1 | 1,0 | -04 | 4,1 | -49 | 63,2 | 31,3 | 36,7 | 64,7 | 32
bepesens | 1,2 | 1,8 | 42 | 45 |-0,5| 66,4 | 18,8 | 51,9 | 52,0 | 34
Ksitens | 6,5 | 6,8 | 7,8 | 11,6 | 7,1 | 32,4 | 61,0 | 81,6 | 62,1 | 46
Tpasens | 13,3 | 13,8 | 14,3 | 15,5 | 13,6 | 71,4 | 41,9 | 88 | 27,9 | 60
Yepeens | 19,4 | 19,5 | 17,8 | 19,6 | 16,8 | 25,2 | 88,9 | 67,2 | 49,2 | 82
Jlunens | 22,2 | 19,1 | 19,8 | 21,9 | 18,2 | 113,2| 66,6 | 135,5|116,1 | 94
Cepnens | 18,0 | 20,2 | 21,8 | 21,0 | 17,4 | 67,4 | 70,3 | 36,8 | 23,9 | 75
Bepecens | 12,5 | 11,7 | 17,8 | 17,8 | 13,2 | 57,7 | 127,2| 4,1 | 61,8 | 58
Xosrens | 7,6 | 99 | 11,3 | 84 | 7,4 | 2,0 | 49,5 | 583 | 44,0 | 49
JIucroman | 4,5 | 3,1 | 3,3 | 1,7 | 2,2 | 24,2 | 55,6 | 62,8 | 32,6 | 47
I'pynens | -2,7 | -0,7 | 04 | -0,5 | -3,1 | 100,1 | 47,6 | 56,2 | 50,3 | 38
3a pik 80 | 9,0 | 99 | 103 | 6,8 |6754|727,4| 634 | 673 | 649

VY nucromnasai Bunaiao 24,2 MM ONajiB, 110 CTAHOBWJIO TMOJOBUHY CEPEIHBO1
Oararopiunoi Hopmu (47 mMMm) 3a Temmepatypu 4,5°C npu cepenHiii GaratopiuHiit
(CBb) —2,2°C. V ueii epio 3aKiHUy€eThCsI (paza yTBOPEHHSI JIUCTKIB Ta PO3ETKH 1 JI0
HACTaHHSI CTAaOLIbHUX MIHYCOBHMX TEMIIEpaTyp POCIMHHU pINaKy BXOIATh y ¢azy
BEreTaTUBHOIO CHOKOI. OCHOBHI BUMOTH /0 POCIHH, SIKI MIHIMI3YIOTh BILIUB
HETraTUBHUX YMOB IE€PE3UMIBIII POCIIHH, MOJATA0Th Y (GOpMyBaHHI 6—8 JIUCTKIB,

TOBIIIMHYU KOPEHEBOT MIUUKHU — 6—12 MM 1 TOBXXHHU TOYKH POCTy 70 20 MM. Y rpyiHi
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MICSIIl BHUIANO Maibke Tpu Hopmu omnaaiB (100,1 mM), cepeaHboMicsSYHA

TeMIiepaTypa noitps craHoBuia -2,5°C. MakcumalibHa TTMOMHA CHITY CTaHOBHJIA

10 c™ (puc. 2.1).
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Puc. 2.1. MereopoJioriydi yMOBM OCiHHbOI Bererauii pinaky 03MMoro

2021 poky ciBOM nin yposkaii 2022 poky

Bnpogos:x ciunst 1 mororo 2022 p. yrpuMyBajacs Teria Jyis bOro nepioay,
nepeBaXxHo 3 omaaamu, norojaa. CepelHbOMICSIYHI TEMIEepaTypu TMOBITPS JTaHUX
sumoBux MicsauiB (1,4°C ta 1,0°C) 3HauHO mepeBHIyBajdud OaraTOpiyHy HOPMY
(-5,9°C y ciuni i1 -4,9°C y moTomy).

3 HacTaHHSM BECHU PpO3BUTOK PO3ETKM JIUCTKIB pIMakKy O3UMOro
MIPOJIOBXKYBABCS, a PO3MOYMHAIOUM 3 TPEThOi JeKaau Oepe3Hs Ta KBITHS MiCSIs,
BIIPOJIOBXK SIKOTO BHUIIAJO TIOHAJ HOPMY OMNajiB, BiAOynocs (GopMyBaHHS O1YHMX

MaroHiB 1 yTBOPEHHSI FT€HEPAaTUBHUX OpraHiB (puc. 2.2).
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Puc. 2.2. MereopoJioriyHi yMOBM BererauiiHoro nepioay riopuais pinaxky

o3umMoro 3a 2022 p.

Yac BigHOBIeHHS BecHAHOI BereTallii (UBBB) € Bu3HauanbHuM 17151 Bposkaro
pillaky O03MMOTO, OCKIIBKM Y JaHWM TMeploJ POCIUHU MOXKYTh 1 TOBHHHI
HAJOIYXUTH T€, [0 HE BCTHUIJIM MOBHOIO MIpOIO0 BHKOPUCTATH TMEPEN YXOJIOM y
3UMOBHH CTIOKii. Y TpaBHi Bumnaio 41,9 MM onafiB, cepeHs TeMIneparypa moBiTps
craHoBmwia 13,8°C, mo Ha 0,2°C mepeBulllyBajio OaratopiuHy HOpMYy. Y 4YepBHIi
MPOMIIUIH psICHI onau 88,9 MM, K1 CIPUSIIM ONTUMATILHOMY (DOPMYBaHHIO YPOXKAIO
HaciHHg. CepeTHhOMICSIYHA TemIeparypa noBiTps cranoBuina 19,5°C, o na 2,7°C
nepeBUIyBajio HopMy. Jluniens Takoxk OyB TeruM (19,1°C) 1 1ocTaTHHO BOJIOTUM
(66,6 MM), 110 320€3MEUNIIO BUaCHE 30MpaHHs HACIHHS YCIX TPHOX TIOpHUIIB pilaKy
—24.07.2022 p. Y cepmHi Temneparypa noBiTps nigsumuiacs 10 20,2°C 1 Bumano
70,3 MM omanaiB. Y 1ei nepioa arpopOpMyBaHHS PEriOHY MPUCTYNHINA 0 CiBOU
pinaky o3umoro. [TonboBi gocmiau i ciBOy pinmaky mia ypoxkait 2023 p. mpoBenu
16.08.2022 p. Cranom Ha 21.09.2022 p. pimak o3umuii ridpuny InVigor 1030 6yB y

(a3i yTBOpPEHHS CIPaBKHIX JIUCTKIB — PO3TOPHYBCS YETBEPTUI CIIPaBXKHIM JIUCTOK
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(cranist po3BuTKy 3a 1mkaiow BBCH 14), a yepe3 TuxaeHb pO3TOpHYBCS I SITHI
cripaBkHii auctok 3a BBCH15. Briponosx BepecHs Bumnano 127,2 MM onais, 1o

cnpusiiio GOpMyBaHHIO TUCTKIB (puc. 2.3.).

Puc. 2.3. Cran nociBy pinaky ozumoro riopuay InVigor 1030 na
21.09.2022 p. (BBCH14)

JKoBTeHBb Micsllb XapaKTepU3yBaBCs IMIJABUIICHOIO TEMIEPaTyporO MOBITPS
(ma 2,5°C) mopiBHSIHO 3 OaraTopidyHOK HOpMOMO 1 omagamu — 49,5 mMm. Pociaunu
pinaky cgopmyBaiu mocTuil 1 cbomuit crnpasxkHi juctku (BBCH 16-17). o
cepeIMHu JucTonaaa OyB pO3KPUTUM BOCHMUM CITPaBKHIM JTUCTOK Y POCIIUH pilaKy
(BBCH 18). LlboMy cripusiii HO3UTHBHI T1ApOTepMIYHI MoKa3HUKU Micsus (3,1°C
Ta 55,6 MM), SKI TIEPEBHINYBAIM CEpeaHI0 OaraTopiuHy Hopmy. Y ¢asi 8-ro
CIIPaBXKHBHOTO JIMCTKA (cTajis po3BUTKY 3a kiacudikamiero BBCH 18) xopenena

MIMiKa POCIMH Ha PIBHI MOBEPXHI IPYHTY CTaHOBWIA y aiameTpi 6,8 mm. s
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YCHIIIHOI MePe3UMIBIIl POCIHUHHU PIMaKy 03UMOT0 MaloTh CHOPMYBaATH PO3ETKY 3 6—
8 JINCTKIB, TOBIIMHY KOPEHEBO1 IIMUKHK He BUie 1,0—1,5 cM HaJl MOBEPXHEIO IPYHTY.

3umoBi micsi 2023 p. xapakTepu3yBalIKCs MOHIKEHUMH TeMIepaTypaMu,
OJHaK OynM HabaraTo TEIUTIIIMMH IMOPIBHSAHO 3 OaratopidyHor HopMmoro. Tak, y
rpyani 2022 p. cepenus Temieparypa nositps cranoBuia -0,7°C npotu -3,1, y ciuni

0,9°C nmpotu -5,9°C, y motomy -0,4°C nipotu -4,9°C (puc. 2.4).
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Puc. 2.4. MeTeopoJioriyHi yMOBH BereTauiiiHOro nepioay riopuais pinaky

o3umoro 3a 2023 p.

MakcumanbHa Temneparypa rpyaHs craHoBuia 8,5°C, a miniMansHa -9,2°C;
VY ciuni MakcumanbHe 3HadeHHs Oyno 13,8°C, a miniManbsHe BignoBigHo -4,5°C; y
moromy Makcumanbhe 9,0°C 1 miHimanbHe -12,8°C. YV mepioJ BereratuBHOTO
CTIIOKOIO POCTIUH pimaky Bumnaio 47,6 mm onamiB (rpyaess), 34,1 mum (ciuens) 1 36,7
MM (JTFOTHH), 110 3HAXOJUTHCS Ha PiBHI OaratopiuHoi Hopmu. Omaau BUTIATH Y
BUTJISAII IOy Ta CHIry. PocnuHu mepeOyBaiu y cTaHl HErNIMOOKOrO 3MMOBOIO

CIOKOIO (puc. 2.5).



Puc. 2.5. Cran nociBy pinaxky o3umMoro riopuay Mepcenec y nepioj

3UMOBOI0 CIIOKOI0 (cepeanHa i Kineusb jgwToro 2023 p.)

CepennbomicsiuHa Temrneparypa nositpst 6epesns 2023 p. ctanoBuia 4,2°C
(makcumanpHa 19,0°C teruma 1 miHiManbHa -5,6°C), KinbKicTh omaaiB 51,9 MM 3a
HOopMmH 34 MM. ['iIpoTepMiyH1 MOKA3HUKH KBITHS cTaHOBUIM 7,8°C (MakcuMalibHa
18,4°C remna 1 miniManbHa -1,7°C) ta cyma onazis 81,6 mm. OTxe, y JaHUM TIepio
POCIMHU pINlaKy O3UMOI0 MOCTYIOBO BiTHOBIJIIOBAJIA BECHSIHY BEreTalllIo.

VY TpaBHi BUIIANIO Ty’ke Mayo onafiiB (8,8 MM), 1110 BIUTMHYIIO HAa (OpMyBaHHS
OlYHMX MAaroHiB Ta 1HTEHCUBHMH PICT POCIMH y BHCOTY, a B MOJAJIbLIOMY Ha
YTBOPEHHS TEHEPATUBHUX OpraHiB. Y YEpBHI CHOCTEPIraid CEPEeIHbOMICIUHE
NOTEIUTIHHS MOBITPS Ha OJMH T'paJyC MOPIBHAHO 3 0araTOpiuHOI HOPMOIO 1 CyMy
omamiB 81,9 % Big HOpMH. Y JNHMHI cepelHsl TeMmIepaTypa MOBITPS CTaHOBUIIA
19,8°C (maxcumainbhHa 30,5°C temia 1 miHiMasbHa 9,3°C) 3a psicCHUX JOIIiB, cyma
omajiB craHoBwia 135,5 mm. 306upanHs Bpoxaro Tpbox riopuai pinaxky (InVigor
1030, Mepcenec, JIK Excenmn) npoBoaunu 20 numas 2023 p.

Bereraniinuii nepioz riopuais pinaky 2023/2024 pp. po3nouaBcst 3 CEpHHs

2023 poky. CiBOy mpoBoauiu 15.08.2023p., cxoau 3’siBunucs depe3 9—12 gHiB.
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Cepennst Temmnepatypa mnoBiTpst ctaHoBwia 21,8°C temna (MakcumanbHa 35,0°C
Teria 1 MiHiManbHa 9,7°C), KUIBKICTh OMajiB cTaHOBWIA 36,8 MM (HOpMa 75 MM),
10 BIUIMHYJIO Ha MOSIBY APY>KHHUX CXOJIIB pilaKy. ¥ BepecH1 Maiike He Oysi0 onaiiB
(4,1 mMm), Hectaya BOJOTH B IPYHTI HEraTHBHO ITO3HA4Msacs Ha (OpMyBaHHI
JUCTKIB. Y JKOBTHI CyMa omajiB cTaHoBWia 58,3 MM (IIOHaa HOPMY), CEpeHs
TeMIiiepaTypa nositps Oyna Bucokoro 11,3°C 3a nopmu 7,4°C, ogHak cioctepiraiu
paHH1 3aMOPO3KU. Y JTUCTOMNA/I 1 TPYAHI TaKOXK BUIAJO OijbIie HOpMH onafdiB (62,8
MM 1 56,2 mm tipotu 47,0 MM 1 38,0 Mmm).

3UMOBHII 1epioj, B OCHOBHOMY, OYB TEIUTIIIUM MOPIBHSHO 3 MOIMEPEAHIMU

POKaMHU JOCIIIKEHB 1 3 CEpeIHIMU OAraTopiuyHUMHU MOKa3HUKaMHu (Tadu. 2.6).
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Puc. 2.6. MereopoJioriuHi yMOBM BereTauiiiHoro nepioay riopuais

pinaky o3umoro 3a 2024 p.

VY Oepesni cepenHs Temmeparypa moBiTps craHoBuia 4,5°C 3a cepeaHboi
Oaratopiunoi Hopmu -0,5°C (makcumanbHa Temreparypa 23,5°C 1 MiHIMalibHA

9,7°C). OmaaiB Bunasio 52,0 MMm. Y KBITHI CIIOCTEpIrajau 3HayHE MOTEIUIIHHSA 13
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cepenHiM mokazHukoMm 11,6°C (makcumanbHa Ttemmeparypa moBiTps 25,4°C 1
MmiHiMasibHa 1,5°C), KUIBKICTH OMajIiB cTaHOBMIIA 62,1 MM. 3a TaKUX YMOB POCIUHU
pinaKy O3MMOTO MIBUAKO BIAHOBIIOIOTH BECHSIHY BETeTallilo, sIKa MOYMHAETHCS 32
cepeaHb01000B0I TemnepaTypu moBiTps oim3bko +1,3°C 1 rpyHty +2,9°C. Yepes
10—-15 muiB Hactaroth ¢aszu credmyBanns (BBCH 39) 1 6yronizanis (BBCH 59), a
uie uepes 20—25 nHiB — (aza usitinas pociud (BBCH 65). Iloroani ymoBu TpaBHs
CYNPOBOJIKYBAJIUCS CEPEIHBOI0 TeMrepaTyporo noBitps 15,5°C i cymoro onamiB —
27,9 MM, mo crtaHoBuTh 46,5% Bix Hopmu. CepenHsi Temmeparypa YepBHSA
crtanoBuia 19,6°C (makcumainbHa 31,9°C, minimanbHa 10,6°C), cyma omnajiB — 49,2
MM. Y JUIHI BUSIBJIEHA HAWOUIbIA KUIBKICTh TEIUIA 13 CEPEAHBOIO TEMIIEPATYPOIO
noBiTps 21,9°C (makcumainbHa 35,2°C, minimanbHa 10,5°C) Ta HaifOUIBIIIOI0 CYyMOIO

omaniB — 116,1 mM. 30upanns ypoxato HaciHHs 3aiiicHioBann 19.07.2024 poky.

2.3. Cxema gociaiay i METOAUKA NPOBEICHHS T0CTIIKEHb

HaykoBi mociimkeHHs Ta BUPOOHMYMI JOCBIN B YKpaiHi Ta 3a KOPJAOHOM
CBIIYaTh MPO TE, 110 YPOKANHICTh HACIHHS PilaKy O3UMOTO Ta BMICT 0JIii 3HAYHOIO
MIpOTO 3ajexaTh BiJ riopuay uu copty [10, 64], ryctoru nociBy [117], mmpunu
MiKpsanb [151], ynoGpenns [28, 209], dyurinuanoro 3axucty [30, 74, 75, 163]
Tomo. OCTaHHIM YacoM BYEHI JI€TaJbHO BHUBYAIOTH 1 YJOCKOHAIIOIOTH BaXKIMBI
CJIEMEHTH aJaNTHBHUX TEXHOJOTIA BUPOIIYBAHHS PiNaKy O3MMOTO 1 iX BIUIMB Ha
IPOAYKTUBHICTH JAHOI KYJIBTYPH.

BuBuenns ocoOmmBoctel (opMyBaHHS BPOXKAWHOCTI Ta SKOCTI PiMmaKy
O3MMOI0 3aJIe’)KHO BIJl €JIEMEHTIB TEXHOJIOT1i BHUPOIIYBaHHS TPOBOAMIA 3a

HACTYITHOIO cXemoro (Tabu. 2.3).

Hocaing 1. @opMyBaHHSI NPOAYKTHUBHOCTI PiNmaKy 03MMOr0 3aJIe:KHO Bij

riopuaiB i cmoco0iB ciBOu B ymoBax Jlicocreny IIpaBodepexnoro.
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Cxema gocJiny:

daktop A — ribpuau:
1. BASF InVigor 1030;
2. NPZ LEMBKE Mepcenec;
3. BAYER JIK ExcemnmiH.

®daktop B — crmocobu ciBOu (1mupuHa MixKPSIJIb):

1. Paaxosuii (15 cm);

2. upokopsanuuii (30 cm);

3. lupokopsiauuii (45 cm).

O6nikoBa 1wiomia gocmigHoi minsaku 100 M?, MOBTOPHICTH TPUPa30Ba.

Po3milieHHst IUISTHOK y T0CT11aX CUCTEMAaTHYHE.

Hocain 2. ®opMyBaHH NPOAYKTHBHOCTI PimaKy O03HMOIr0 3aJIe’KHO Bil

riopuais, 100puB ta QpyHrinuais B ymonax Jlicocreny IIpaBoGepeskHoro.

Cxema gocJiny:

®daxkrop A — ribpuau:
1. BASF InVigor 1030;
2. NPZ LEMBKE Mepcenec;
3. BAYER JIK EkcemnmiH.

®axkrop B — nobpusa:

1. Ni40P40K40 (pon);
2. ®on + SpaBita bpacitpen I[po, 2 n/ra (BBCH 33-37).

®axrop C — pynrinuan (y ¢asi usitinaga BBCH 65):

1.
2
3.
4

5.

KoHnTposb (6e3 oOnpuckyBaHHs);
[Tponynsc 250 SE, CE, 0,9 x;
ITixTop, KC, 0,5 n/ra;

Axanto mmoc 28, KC, 1,0 a/ra;

Cimetpa 325 SC, KC, 1,0 n/ra.

OGnikoBa mroma mochigHoi AinsgHkd 100 M2, IOBTOPHICTH TPHPa3OBa.

Po3MimeHHs TIASHOK y A0CTIIaX CUCTEMaTHYHE.



Tabnuys 2.3

Jocnio 2. ®opmyBaHHS NPOAYKTHUBHOCTI PillaKy 03MMOTI0 32JI€KHO BiJ

riopuais, 100puB Ta pyHrinuais B ymonax Jlicocreny IlpaBo6epeaxnoro

I'opun JobpuBa OyHrinug
(daktop A) (daktop B) (paxtop C)
KonTpoJib
Ni40P40K40 (hon) [Tponynsc 250 SE, CE, 0,9 n
ITixtop, KC, 0,5 n/ra
AxanTo wmoc 28, KC, 1,0 1/ra
BASF InVigor Cimetpa 325 SC, KC, 1,0 n/ra
1030 KoHTpoiib
Ni40P40K4o (dbon) + ITponynsc 250 SE, CE, 0,9 n
SIpaBira ITikrop, KC, 0,5 n/ra
Bpacitpen Ilpo AxanTo moc 28, KC, 1,0 i/ra
2,0 n/ra Cimetpa 325 SC, KC, 1,0 n/ra
KonTpoJib
N140P40K40 (CbOH) HpOHyJIBC 250 SE, CE, 0,9 JI
ITixtop, KC, 0.5 n/ra
AxanTo mmoc 28, KC, 1,0 n/ra
NPZ LEMBKE Cimetpa 325 SC, KC, 1,0 n/ra
Mepcenec KonTpoJib
N140P40K40 ((bOH) + HpOHyan 250 SE, CE, 0,9 JI
SpaBita ITixktop, KC, 0,5 n/ra
Bpacitpen IIpo Axkanro wioc 28, KC, 1,0 n/ra
2,0 n/ra Cimerpa 325 SC, KC, 1,0 n/ra
KonTpoJib
N140P40K40 ((bOH) HpOHyan 250 SE, CE, 0,9 JI
ITixrop, KC, 0,5 n/ra
BAYER AxanTo mumtoc 28, KC, 1,0 n/ra
JIK Excern Cimerpa 325 SC, KC, 1,0 n/ra
KonTtpomas
Ni40P40K40 ((bOH) + ITponyasce 250 SE, CE, 0,9 n
SpaBita [TixTop, KC, 0,5 n/ra
Bpacitpen [Ipo Axanro wmoc 28, KC, 1,0 n/ra
2,0 n/ra Cimetpa 325 SC, KC, 1,0 n/ra

ITix pinak o3umuii BHOCHIM 150 xr Ha rektap miamodocku (NoP2sKae), 100

Kr cynbdary aMoHiro Ta 300 Kr aMmiaqHO CeITPH.
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[Mupuna mokpsaas y pocaiai Ne 2 — 30 cm. [lonepeqaukoM pinaky 03MMOro
OyB stuminb sipuid. Hopma BuciBy ctanoBuia 450 tuc. Hacinus/ra. ['iOpuan pinaky
03UMOT0, 10 BUBYAJIH, € CEPETHOCTUTIINMU. ATPOTEXHIKAa BUPOIIYBAHHS PIMaKy
03UMOro 3arajbHompuiiHATa s 30HU Jlicocteny IlpaBoGepexxknoro. OO0k
ypOXKaro HaCIHHS T1OpUIIB PIMaKy y JOCHTiIaXx MPOBOIUIM 33 OAUH ACHB (24 TumHS
2022 p., 20 nunug 2023 p., 19 nunas 2024 p.).

l'iopuo BASF InVigor 1030 — cepeAHbOCTUINIMM, IUIACTUYHUNA 10 YMOB
BUPOIIyBaHHS, 3MMOCTIHKHIA, TOCYXOCTIHKNN, Ma€e CTa01JIbHO BUCOKY BPOKAMHICTh
B YCIX perioHax BHUPOIIYBaHHS, CEPEIHbO BHUCOKHH 1 CTIHKMA 10 BUJISTAHHS.
Pocmuuu 1oGpe po3BUBAIOTHCS Y MIEPio] OCIHHBOI BeTreTallii. ¥ BUpOOHUYUX YMOBaX
ypoxaiHicTh HaciHHS ckiagae 45-50 1y/ra. ['iOpua i3 BUCOKMMH TOKa3HHKAMU

BMicCTY oJii (puc. 2.7).

IHB1030

6P 03uMoro pinaky

T-BASF | |nVigor

Puc. 2.7. IlociBu pinaky o3umoro, riopua InVigor 1030 y nepiox uBiTinHst

(BBCH 65) i yreopenns crpyukiB (BBCH 79)

l'iopuo NPZ LEMBKE Mepcedec — CEepeIHbOCTUIINNA, 3UMOCTINKUH,

BHUCOKOBPOXKAHMI, HEBUOATJIMBUH IO MEXaHIYHOTO CKIIATy IPYHTY 1 IPUAATHHMA 70
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Oe3rurykHOoro 00poOiTKy. MoxnuBa ciBOa ridpuay 3a mi3HiX TepMiHiB. [lepen
BXOJIOM B 3uUMy JaHuil TiOpuj (opmye BeIMKY BEreTaTMBHY Macy, LI0 Ja€
MOJKJIMBICTh HAaBECHI MIBHJKO MEPEeUTH A0 (pa3u aKTHUBHOTO POCTY 1 IIBITIHHS.
Biactpouene UBITIHHS 3MEHINYE PU3UK TMOLIKOHKEHHS OYTOHIB 3aMOpPO3KaMH 1
MOXJIMBHM HETAaTUBHWM BIUIMB B MM3HBOTO BHECEHHS TepOIlUIiB HaBECHI.
['OMOreHHICTh J103pi1BaHHS JAHOTO TOpUaY B CEpEeIHbOPAHHI CTPOKU POOUTH HOTO
30UpaHHs MIBUAKKM 1 3a0e31euye ONTUMaIbHY BOJIOTICTh HACIHHS MICIS OOMOJIOTY.
YTBOpIOE OTYXHY KPOHY Ha MIITHOMY cT€0JIi Ta 3HAYHY KUTBKICTh CTPYUKiB. [[yxke
BHUCOKAa MPHUAATHICTH 10 OoOMoisiouyBaHHs. PeanbHa BposkaitHicTs 50 1/ra mnpu

omitHoCTI moHax 45% (puc. 2.8).

Al

% ri6pua Mepceaec

e

Puc. 2.8. IlociBu pinaky o3umoro, riopua Mepcenec y nepioa uBiTiHHA

(BBCH 65) i yreopenns crpyukisB (BBCH 79)

liopuo BAYER JIK Excenwn — cepeaHbOpaHHINA, BHCOKOBPOXXAWHUH,
aJanToOBaHUM 1O PI3HUX MOPHUPOJHO-KIIMATUYHUX YMOB Ta TEXHOJOTIH
BUPOIIyBaHHS 3 PI3HUM piBHEM 3a0e3nedyeHHs pecypcamu. [lpumatHuit a0

BUPOIIYBaHHS Ha BCIX TUINAaX IPYHTIB 32 MEXaHIYHUM ckiagoMm. Pociaunu ngo6pe
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3aCBOIOIOTh MIHEPAJIbHUM a30T 1 MalOTh BUCOKY JUHAMIKY OCIHHBOT'O PO3BUTKY.
['Opua cTifikuii 10 3UMOBUX TeMIeEparyp, A0Ope BUTPUMYE SKOPCTKI YMOBHU
nepe3umiBii. CTIMKUI 0 pO3TpICKyBaHHS CTPYYKIB. 3a ONTHUMAaJbHUX CTPOKIB

ciBOM 000B’sI3KOBE BUKOPHCTAHHS MOpGoperynsaTopiB (puc. 2.9).

I'i6p|4 ExcenwH @)

Puc. 2.9. IlociBu pinaky o3umoro, riopua JAK Excenmn y nepioa uBiTiHHs

(BBCH 65) i yrBopenns crpyukisB (BBCH 79)

YaraVita BRASSITREL PRO a6o flpaBita bpacitpen [Ipo — 1ie 36anancoBana
KOMOIHAIliSI OCHOBHHMX MIKPOEJIEMEHTIB, OCOOJIMBO TMIAXOMUTh IJIsl OJIHHUX 1
3epHO0000BUX KyNbTyp. XiMiUHMNA ckian noopusa SApaBita bpacitpen IIpo: azor,
3aransHui (N) — 4,5%; xanbuiit (CaO) — 8,1%; maruiit (MgO) — 7,7%; 6op (B) —
3,9%; mapranens (Mn) — 4,6%; momnioaeH (Mo) —0,3%. BHocsTh mij pimak y HOpmi
1-3 n/ra nBiui: y a3y 4-9 nucTka Ta nepes UBiTIHHIM (OyToHI3alis). Butpara Boau
300 ni/ra.

VY npocmimax BuB4YanM HacTynHi (yHrimumu: [llponyasc — eheKTUBHUN

CHUCTEMHO-TPaHCIIaMIHAPHUN JBOKOMIOHEHTHUU (QyHrinua mis OopoTeou 3
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XBOpOOaMHM piraKy y mepioJi UBITIHHS Ta JJIs IMiJABUIICHHS BPOXaWHOCTI HACIHHS.
Jlitoua pedyoBuHa: ayoripam, 125 r/n ta + nportiokoHason, 125 r/n. dmyomipam —
iHriOyBaHHs (OJOKYBaHHS) MITOXOHIPIaJbHOTO JWXAaHHS B KIITHHAX MAaTOT€HY
(xomruiekc II), mporiokoHazon — OJI0KyBaHHS eprocTepoity. diayormipam MoYynHae
JUSTH OJjpa3y MICHs MOTPAIUITHHS Ha MOBEPXHIO POCIUHM; [likmop — He3aMIHHHIA
GyHTIMA 171 YCIIIIHOTO BHUPOIIYBaHHS piNaKy Ta COHSIIHUKY. Meta Horo
3aCTOCYBaHHS — OTPUMAHHS BUCOKHUX 1 CTAOUTLHUX BPOXKAIB 32 OY/Ib-IKUX TOTOJHUX
ymoB. CTiiikuil 10 30yJIHHMKIB CKJIEPOTHHIO3Y, (POMO3Y, aJIbTE€pHAPIO3y Ta 1HIIMX
3aXBOPIOBaHb pinaky. Mae BUCOKY QyHTIUAHY €(DEeKTUBHICTD 3aBASKA HASBHOCTI
JIBOX IHHOBALIITHUX [II0OYMX PEYOBUH 3 PI3HUX XIMIYHUX KiaciB (Oockamijg 1
JTIMOKCICTpOOIH). Axammo [lnoc — JBOKOMIIOHEHTHMM (YHIILM Ha OCHOBI
CTpOOUTYpHHIB, SIKI HAJAAIOTh MOTYTHIO (P1310JIOTIYHY 110, 3aXUIIAI0YHN IIUPOKHMA
CHEKTp KyJbTyp BiJ xBopoO. Jlitoul peyoBuHu (uunpokonazon, 80 r/m, +
niKokcicTpoOiH, 200 r/71) 103BOJISIOTH 3aXUCTUTH POCIIMHY HE TiIBKU 30BHI, ajie 1
3cepenuHd. OpHAa yacTHMHA PO3YMHY NPOHUKAE B TKAHUHU POCIMHHU, a I1HIIA
3aJIMIIA€Thcsl Ha moBepxHi. [licis oOmpuckyBaHHS MpernapaToM pOCIHWHA CTae
CTIHKOO JI0 3MiH TeMIepaTypH i eEeKTUBHIIIIE BUTPAYAE BOY 1 MOKUBHI pEUOBUHHU.
Oyurinug Axanro Ilmoc — mpenmapar KOMIUIEKCHOI [ii, sKMi 3abe3nedye
eeKTUBHUN 3aXMCT 1 MIJIBUIIYE SKICTh BPOXKAKO, a TaKOX 3HAYHO MOJOBXKYE
TepMiHU 30epiraHHsl BpOKaro, MOKpAaIly€e WOro SKICTh HaBITh B YMOBaxX PO3BUTKY
xBop0o0. Oynrinua Cimempa — KOMIUIEKCHUN TTpenapaT HOBOT'O MOKOJIIHHS, MIITHO
3B’A3Y€ThCS 3 BOCKOBUM WIapOM PpOCIMHH, HE BUMHUBAETHCS OMaJaMH 1 HE
pPO3KJIaAa€EThCA il J1€10 YIbTpadioieTOBUX MpPOMEHIB. J[i10u0r pedyoBHUHOIO
npenapary € 7Bl XIMI4H1 pedoBUHU — a30KcucTpoOiH, 200 r/a + i3omipaszam, 125 1/,
SK1 yTBOPIOIOTh HA TOBEPXHI POCIHMHH PINaKy MOTY>KHUM 3aXHCHHUN Oap’ep, 110
MIEPEITKO/Ka€ BTOPTHEHHIO TATOTCHIB BCEpEAWHY TKaHWH. Mae CTUMYIIOITY
¢i3io00riuHy Ai10 W miAcuiItoe GOTOCUHTETUYHY aKTUBHICTh POCIMHHM, AOMIOMAarae
301IBIIUTH BPOXKAMHICTD Ta AKICTh HACIHHA pinaky. EdexkTuBHMII B yMOBaX MOCYXH.

3aXKUCT POCIMH BiJ IIKOJOUYMHHUX OPraHi3MiB MPOBOJUIN TPUUl: BOCEHHU 1

HaBecHI (Tepio/l BITHOBJICHHS BETeTaIii Ta B CepenuHi IBITIHHS). BoceHu micis
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CiBOM 710 TIOSIBU CXO/IIB PIMIaKy BHOCHWJIM I'pyHTOBUM repOinu: byrizan Crap, 2 n/ra.
V¥ dazi 3—4-x nmuctkiB (BBCH 15-18) nociBu obnpuckyBaiu repoinumaom dro3inan
dopre (1,0 n/ra) mist 3aXUCTy Bif 3JIaKOBUX OYp'sHIB 3 OJHOYACHUM BHECECHHSM
iHcexktumay Enxio (200 r/ra). ¥V ¢asi 6-tu muctkiB (BBCH 23-25) 3actocoByBanu
mopdoperynstop Kapamba typ6o (0,8 n/ra), incexktuuup ['amin (0,25 n/ra) 1 6opHe
noopuBo boptpak (1 s/ra). HaBecHi y mepioa BiAHOBJICHHS Bererailii 3a BUCOTHU
pinaky 30 cm (BBCH 31-33) mpoBoawin KOMILIEKCHY OOpoOKy (yHrinuaom
AnbrepHo (0,6 n/ra), incexktunuaoM ["anin (0,25 n/ra) 1 noopuBom boptpak (1 1/ra).
VY da3i cepenunu 1Bitinag (BBCH 63—-65) npoBoaunu oOnpucKyBaHHS TMOCIBIB
npenaparamu Maspik 0,3 si/ra 1 Mocninau 0,12 r/ra.

[ToapoBI AOCHIKEHHS CYTTPOBOJIKYBAJIUCS CIIOCTEPEKEHHIMU, 00JIIKaMH Ta
71a00paTOPHUMU aHaAJI3aMH:

1. Ha mingnkax, e 3aKiaiaiy MoiaboB1 JOCIHIIU, MPOBOAMIIN BiAOIp 3pa3KiB IPYHTY
(ACTY ISO 10381-1:2004) nns  BU3HAUEHHA HOTO  arpoxXiMivyHOI
XapakTepucTuku: rymyc 3a Tropiaum B moaudikaiii B. M. Cumakosa (JICTY
4289:2004), azor, mo Jjerko Trigpomizyerbess 3a Kopudingom (ACTY
4362:2004), pyxomuit pocdop 1 kamit 3a Kipcanosum (JICTY 4405:2005),
kuciotHicte, pHcon. (JACTY 4362:2004). AmnHanisu BHUKOHYBadu Yy
cepTudiKOBaHIi BUMIPIOBANIbHIN Ja0opaTopii HaBYAIBLHO-HAYKOBOTO IIEHTPY
€KOJIOT1i Ta OXOPOHU HABKOJIUIITHBOTO cepenoBuiia [lomicbkoro HarionansHoro
yHiBepcuteTy [51].

2. ®enonoriyHi (a3zu pocTy 1 PO3BUTKY POCIHMH pPINaKy BHU3HAYaIM Ha OCHOBI
BI3yaJIbHOTO OIJISly, BIIMIYAJIM MOYATOK (pa3v Ta MOBHE ii MPOXOKEHHS 3
BpaxyBaHHIM MEPI0y 3HAXOKEHHS y KOHKPETHIH (a3i Bereraii [114].

3. BusHaueHHs TyCTOTH CTOSIHHS POCJIMH PIMTaKy O3MMOTO BUKOHYBAJIH JIBidi, Ha
MOYaTKy IOSBU IMOBHUX CXOJIIB Ta Ha MEpioJ 30MpaHHS BPOXKAKD IIISIXOM
MipaxyHKy pOCIMH Ha IIJITHKAaX 3a BCiMa MOBTOpeHHssMu fgociiny [103].

4. OO6niK BpOKaWHOCTI HACIHHS PIMAaKy MPOBOJIMIM 3 KOXKHOI AUISHKH OKPEMO

IUISIXOM 0OOMOJIOUYBaHHS KOMOAHHOM Yy 1epioj1 0a3UCHOT YUCTOTH 1 CTaHJAPTHOI
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BosIorocTi 8%. Pe3ynbTaTu H10CiiKEeHb 00pOOIISLITH METOJIOM JIUCTIEPCIHOTO Ta
KopeJsiiiHoro anaiizis [107, 114].

5. XapaKTepucTUKy METEOpOJIOTIUHMX MOorogHux ymoB 3a 2021-2024 poxu
3I1MCHIOBAJIM 3a JAaHUMHM CIIOCTEepeKeHb aeposioriuyHoi ctanii [lleneriBka, siki
penpesentatuBHi A LllemeriBcbkoro paifony XMeENbHUIBKOI 00JacTi
(momatku A1-A2).

6. BusHaueHHs AKICHUX MOKA3HUKIB HACIHHS (KUCIOTHE YUCIIO, TJIFOKO3UHOIATH,
yMICT OUIKa 1 0xii) y 3pa3Kax pilnaKy O3UMOI0 BHU3HAUYaIu y cepTU(DIKOBaHIN
nabopatopii aHamizy rpyHtiB Eminientp Arpo, m. llleneriBka XmenbHUIIBKOT
obumacTi [107].

7. 1 OUIHKYM BIAMIHHOCTEW MOKA3HUKIB 1HAMBIAYaJIbHOI MPOAYKTHUBHOCTI pINaKy
O3UMOTO MIDK BaplaHTaMH JOCIITYy PO3PaxXOBYBaIM HaWMEHIIY 1CTOTHY
(moctoBipHy, cyTTeBy) pizHuno (HIP) 3a  icHytouuMu MeToaukamu
CTaTUCTUYHOI OOpPOOKHM Ta 13 BHUKOPUCTAHHSM MPHUKJIAJTHOI KOMIT IOTEPHOL
nporpamu Statistica-6 [57, 103, 105].

8. ExoHOMIYHY e(eKTHUBHICT, BHPOIIYBAaHHS pINMAKy O3UMOr0 BU3HAYaIU
PO3paxyHKOBUM METOJIOM 3 BUKOPHCTAaHHSM TEXHOJIOTTYHUX KapT 3a IIHAMHU, K1
CKJIAJIUCST Ha TEepioJ 3aBEepIICHHS HAyKOBUX JAociikeHb (2024 p.). 3a
pe3yibTaTaMu €KCIIEPUMEHTABHUX JOCTIHPKeHb YCTAHOBIEHO CEPEIHbOPIUHY
YpOXKaWHICTh HACIHHA pinaky (T), BUTPATH Ha BUPOILyBaHHs (TPH./Ta), BaApTICTh
BaJIOBOI MPOJYKLIi Ta peani3alli CUpOBUHU (TPH), YMOBHO YMCTUN MPUOYTOK
(rpH) 1 penrtabenbHICTh (%). EHepreTuyHy OIHKY pinaky O3UMOTO 3a
BapiaHTaMu JOCHIJIB PO3pPaxOBYBaJIM 3a METOJIUWKOI MeaBeqoBChKOTO Ta

IBanenka [63, 100].
Bucnoexu 0o po3oiny 2

1. TpyuTOBi i MOroaHi yMOBM € NPUIATHMMH JJjis BMPOLIYBAHHS pilaxy
o3uMoro y nanomy periosi Jlicocreny IIpaBo6epexHoro.
2. 3a pOKM JOCHIIKEHb CHOCTEpIraid JesKl BIIXWICHHS ITOKa3HUKIB

TeMrepaTypyd TOBITPA 1 KUIBKOCTI OMaiiB BiJ CEpeIHIX OaraTOpiYHUX JaHUX.
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Haii6ipi onTUMalibHI YMOBH JUJISI HOPMAJIBHOTO POCTY POCIHH 1 (popMyBaHHS
1HIMBITYalIbHOI MPOAYKTUBHOCTI TiOpHUIIB pinaky o3uMoro BigMmiuanu y 2022 Ta
2023 pp. Tigporepmiuni ymoBu BereTariiiHoro mepiomy 2024 p. Oymm MeHIn
cpusTauBuUMHU (y a3l HBITIHHSA CIOCTEpIrajyd 3aMOpPO3KH), IO MPHU3BEIIO JI0

3HaYHOTO 3HIKEHHS BPOXKANHOCTI HACIHHS r1OpUIIB, III0 BUBYAIN B JOCTIAAX.

PesynbpTaTu JOCHIDKEHHS, TpPEACTaBieHI y po3aumn 2, omyOJiKOBaHO Y
HayKOBMX Ipaisix asropa: [16, 17].

VY po3maini 2 BUKOPUCTAHO MaTepiaiy 3 BIMOBITHUMU MMOCUIAHHSIMU Ha Taki
HayKOBI JpKepelia 31 CIUCKy Jiteparypu: [6, 51, 53, 57, 63, ,88, 100, 103, 105, 107,
114, 124].
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PO3 A1 III. PICT I PO3BUTOK POCJ/IMH PIITAKY O3UMOI'O
3AJIEZKHO BIJL OCOBJIUBOCTEM I'NBPUJIIB, CIIOCOBIB CIBBHU,
YAOBPEHHS TA @ YHI'TIHIUAHOT'O 3AXUCTY

3.1. PicT i pO3BUTOK POC/IMH pillaKy 03UMOro 3a (akropaMmu A0CJai’KeHb
3.1.1. Oco0auBOCTIi OCIHHBOr0 PO3BUTKY i BIJHOBJICHHSI BECHSIHOI

BereTaiii pocJuH pinaky

Pinak € mMpoKo pO3MOBCIOKEHOIO OJIMHOI0 KYJIbTYpOI 1 Ha HOro pict
BIJIMBA€ KOMILJIEKC (DAKTOPIB HABKOJIMUIIHBOIO CEPEAOBHILA, CEPEM SIKUX BAXKIIUBY
pOJIb BiAIrParOTh TEHETUYHO KOHTPOJIHOBAHI XapaKTEPUCTUKU COPTY UM T1OpHULY,
MOTOAHI YMOBH, BOJHUM 1 MOXUBHUU PEKUMH IPYHTY, @ TaKOX MOIIUPEHICThH
KOMax-IIKITHUKIB 1 XBOPOO. 3aHEMOKOEHHS MIOJ0 3MIHM KJIiMaTy, CIHPUYUHEHOT
30uIbIIeHHSIM KOHIeHTpalii CO, BijJ crajdtoBaHHS BHUKOIHOTO MaJUBa, IiJIBUIILYE
0OI3HAHICTh NPO HEOOXIAHICTh BUKOPUCTAHHS BIJHOBJIIOBAHUX JIKEPEN EHEpTii,
3aB/ISIKA SKUM CKOPOUYYIOTHCSI BUKHIM MAPHUKOBUX TasiB. Y IbOMY KOHTEKCTI
BUpOINyBaHHs pinaky (Brassica napus L. var. oleifera D.C.), sx eHepreTH4YHOI
KyJbTYpH, HAOyJIO aKTyaJbHOCTI 1 CTPIMKO 3pOCTa€ y pi3HHUX KpaiHax cBiTy [182].

Heo06xigHo10 yMOBOIO 100pOi mepe3ruMiBiIi Ta BUCOKOT BPOXKAMHOCTI HACIHHS
€ OCIHHIA PICT 1 PO3BUTOK pOCiuH pinaky [8]. BiacyTHicTe omamiB mia dyac
IIPOPOCTAHHS HACIHHS, a TAKOX IMEPECyIIyBaHHA IPYHTY MiJ 4ac OCTaHHBOI (a3u,
CIOPUYMHAIOTH HEPIBHOMIpPHI cXxoau. JIisi HOpMaabHOTO NPOXOMKEHHS €TaIy
MPOPOCTaHHS Ta cxOMAiB jocTtaTHho 10-20 mm omaniB. OmHAaK, pilak HE € TyxKe
YYTIUBUM 10 BOJIOTH, HAaBITh SIKIIIO HECTa4ya BOJAM TPUBAE IPOTATOM THKHIB Y TIePi0]1
dbopMyBaHHS PO3ETKU, OCKUIBKH HMIBUJAKO 3pOCTalOUM KOPIHb J103BOJISIE 3a0MpaTu
BOAY 3 OUTbII TNIMOOKMX IIapiB. Jlo MoYaTKy 3MMOBOTO MEPIOLY POCIUHU pIlaKy
MOBUHHI c(pOPMyBaTH JOCTATHIO HAA3EMHY 1 KOPEHEBY Macy Ta 3MEHIIUTU BMICT
BOJIM B TKaHWHAX. [HIMMMY BayKJTMBUMU TIOKA3HUKAMU €: TIaMETP KOPEHEBOT IIHIKH,
BHCOTa TOYKH POCTY, KUIBKICTh 1 JOBKHHA JIUCTKIB Ta JOBXKUHA KopeHs. [lepion
aKTHUBHOI OCIHHBOI BETreTallii pirmaKy O3MMOTro (0 Mepexoay CepeaHbo1000BOT
temneparypu Humwxde +2°C) nans 3a0e3neueHHs (OPMyBaHHS ONTUMAJIbHUX

napameTpiB POCIUH CTaHOBUTH Bif 85 m0 110 mHiB. YcTaHOBIEHO, 110 TPUBAICTH
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BEreTallMHOTO 1 MDK(a3HUX MEpioMiB POCIMH pPINaKy O3WMOTO 3aJIEKHUTh BiJ

TEpMiHYy CIBOM Ta MOTOJHUX YMOB POKY JOCIHIKeHb (Tabi. 3.1).

Tabnuys 3.1

Tpusajicth BereraniiiHoro ta Mixxgasnux nepiogiB pocjauH pinaky

03MMOI0 32J1€KHO BiJ ri0puaiB Ta riipoTrepMiyHuX yMOB POKY, 1i0

®enosorivHi (azu pocry i

Tepminu HacTaHHS OCHOBHUX (ha3 POCTY 1 pO3BUTKY POCIUH Pilaky Ta
TPUBATICTh MXK(a3HUX NepioiB y ridpuin

PO3BUTKY POCIUH pillaKy InVigor 1030 Mepcenec Excenmx
03UMOro mara Mikdasauii| —gata  (MibKdasHHH mara MidkazHui
nepio, 1o nepio, 1o nepioz, 1o
2021-2022 BererauiiiHuii pik
CiBba 19.08.21 — 19.08.21 — 19.08.21 —
Cxommn 28.08.21 9 29.08.21 10 28.08.21 9
Y TBOpEeHHS PO3ETKHU 20.11.21 85 20.11.21 84 20.11.21 85
Ilepioo 3umoeo20 cnokorw 114 114 114
Bionosnenns secemayii 14.03.22 — 14.03.22 — 14.03.22 —
CrebnyBaHHs 11.04.22 28 12.04.22 29 11.04.22 28
BbyToHizaris 26.04.22 15 28.04.22 16 26.04.22 15
L[BiTiHHS 25.05.22 29 27.05.22 29 25.05.22 29
YTBOpPEHHS CTPYUKIB 20.06.22 26 20.06.22 24 21.06.22 27
Jlo3piBanHs 19.07.22 29 19.07.22 29 19.07.22 28
Bererauiiinuii nepiog 221 221 221
20222023 BereraniiHuii pik
CiBba 16.08.22 — 16.08.22 — 16.08.22 —
Cxommn 25.08.22 9 25.08.22 9 24.08.22 8
YTBOpEHHS PO3ETKH 20.11.22 88 20.11.22 88 20.11.22 89
Ilepioo 3umo06020 cnoxow 112 112 112
Bionoesnenns secemayii 12.03.23 — 12.03.23 — 12.03.23 —
CreOnyBaHHs 12.04.22 31 11.04.22 30 12.04.22 31
byToHizaris 26.04.22 14 25.04.22 14 26.04.22 14
I[BiTiHHS 24.05.22 28 23.05.22 28 25.05.22 29
YTBOpEHHS CTPYUKIB 20.06.22 27 20.06.22 28 20.06.22 26
Jlo3piBaHHs 15.07.23 25 15.07.23 25 15.07.23 25
Bererauilinnii nepiog 222 222 222
2023-2024 BererauniiiHuii pik
CiBba 15.08.23 — 15.08.23 — 15.08.23 —
Cxomm 27.08.23 12 27.08.23 12 28.08.22 13
YTBOpEHHs PO3ETKH 19.11.23 85 19.11.24 85 19.11.24 84
Ilepioo 3umo6020 cnoxo — 106 106 106
Bionosnenns secemauii 05.03.24 — 05.03.24 — 05.03.24 —
CreOyBaHHs 02.04.24 28 03.04.24 29 02.04.24 28
byronizairis 18.04.24 16 20.04.24 17 19.04.24 17
L[BiTiHHSA 18.05.24 30 19.05.24 29 19.05.24 30
YTBOpEHHS CTPYUKIB 16.06.24 29 16.06.24 28 17.06.24 29
Jlo3piBaHHs 14.07.24 28 14.07.24 28 14.07.24 27
Bererauiiinuii nepiox 228 228 228
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Pe3ynbTaTi npoBeIeHUX TPUPIYHUX AOCTIIKEHb CB1IYaTh, 1110 BereTaliiHUi
nepiof (6€3 3MMOBOTO CIIOKOI0) YCIX TPhOX T1OpHUIIB pillaKy 03UMOT0 KOJUBABCS B
mexax Big 221 no 228 ni0. Tak, Beretamiitamii nepiog 2021-2022 poky Tpusas 221
100y, 2022-2023 poky — 222 no6u 1 2023-2024 poky — 228 116. BianmosigHo nepion
3MMOBOTO BET€TaTUBHOTO CIIOKOIO pociuH ctaHoBuB 114, 112 ta 106 mib.

[ToBHi cxonu pocnuH riopuay InVigor 1030 1 Mepcenec cnocrepiranu 3a
poKaMu A0CIiKeHb uepe3 9—12 nio, riopuny Excenmn — yepes 8—13 mHiB.

Ilepion akTUBHOT OCIHHBOI BEreTallii pilmaKy 03MMOro TPUBAB BiJl CXOJIB 10
19-20 nmucronazna (popMyBaHHS PO3ETKHU JUCTKIB) 1 cTaHOBUB 1Jis 2021-2022 poky
84-85 ni6, 2022-2023 poky — 88—89 116 Ta 2023-2024 poxy — 84—85 ni6. Pocinunu
pinaky ycix riopuais (InVigor 1030, Mepcenec 1 Exkcemniin), mo BUBYaIM, €
CEpEIHbOCTUTIIMMHU, BBIMIILIN B 3UMY JI0Ope po3BUHEHUMH, y da3zi 8—10 nucTKiB,
KOpeHeBa muiika cranosuia 0,8 cm.

Ha BuHeceHHs poOCIMHAMHM TOYKH POCTY B OCIHHIA TMepiof 1 PO3BUTOK
KOPEHEBO1 CHUCTEMHU ICTOTHO BIUIMBAE TyCTOTA CTOSHHSA POCIHH, IO Ma€ MpsiMe
BIIHOILICHHS 10 3UMOCTIMKOCT1 POCTIUH 1 YPOKalHOCTI.

[IpoTsiroM 3UMH pOCIMHHM pINAKy MiAJAI0ThCS YHUCIEHHUM CTpecawm,
BKJTFOYA0YHM TPUBAJIHMK BILUTUB MiHYCOBHX TEMIIEPATYP, YKPHUTTS JHOJIOM, TPUOKOBI
3aXBOPIOBAHHS, BUCUXAHHS TOIO. Pe3ynbTaT BWXKHBAHHSA B IMOJHOBHUX YMOBaxX
4acTO HEMEPEKOHJIMBI 4Yepe3 Bapiailii B MeXaxX BUIPOOYBAHHS Ta MK POKaMHU.
KiiMatuyuHi yMOBU PIi3KO BIAPIZHSAIUCSA MK 3UMaMU 1 MICSIIISIMH, @ TAKOXK 3aJIEKHO
BiJl paHHBOI UM Mi3HBO1 3UMU. KpiMm TOTO, CTIHKICTH POCTUH 110 ITUX (haKTOPIB CTpeCy
3HMXKYETBCSI, OCKUJIBKM  pPECYpCH, HEOOXiJHI i1 BI)KHMBaHHS  POCIIHUH,
BUCHQKYIOTHCS MPOTITOM 3HMH.

BusiieHo, 1o BiTHOBICHHS BECHSIHOI BereTarlii pociauH pinaky B 2022 pori
JUTsl TphOX T10puiB BigOynocs 14 6epesns, y 2023 poui — 12 6epesns 1 B 2024 poii
— 5 6epesns. [Ipu oMy criocTepiraiu MO3UTHUBHI TEMIIEPATYPH TOBITPS, POCITHHH
aKTUBHO BIJHOBIIOBAIM Beretanito. llepe3umyBanu pociauHu A00pe, BUIHO, IO
TOYKa POCTY JKHUBA, FTAPHO BPETYJIbOBAHA, TUCTKU HE BiAMepau. OTxe, HE MOTPIOHO

BUTpauaTH 3aiBUX MOXUBHUX PEUOBUH, TOMY LIO MOCIBU MPAaBUIBHO TOTJISHYTI 3
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oceHl 1 copmoBaHa omTUManbHa TYCTOTa POCIMH. Pimak yTBOpIOE CHUIIBLHHIA
CTPUKHEBHI KOPiHb, BEPETEHOIOAI0HOT (hOpPMHU, 3 BEIIMKOIO TTMOMHOO BKOPIHEHHS
(120-200 cm), ane He ayKe THYYKHM, TOOTO pyXW IPYHTY MiJ Yac 3aMep3aHHSA 1
BiITABaHHS MOXYTh CEpHO3HO #oro momkoaAuTd. Han 3apoaxkoBUM KOpeHeM
3HAaXOJUTHCS KOPEHeBa LINiIKa, Ka MEPETBOPIOETHCS HA MIA-CIM'IA0IBHY, a IOTIM
y Haja-ciM'anonpHy. CHpaBKHI JUCTKH PO3BUBAIOTHCA 3 BEPXIBKOBOI OPYHBKH,

posTaioBaHoi Mixk ciM'spossimu (puc. 3.1-3,3).

Puc. 3.1. BignoBJ/ieHHs1 BeCHsIHOI BereTaiil pocjuH riopuay InVigor 1030

(Ha 3pi3i BUIHO TOYKY pocty), 03.03.2024 p.

J:xepeJio: copMoBaHE aBTOPOM

36anancoBane NPK-mipKuBiIeHHST B 1Ie MepioJi JoMoMara€e BiTHOBUTH Ta
chopMyBaTH CHIIbHUI JTUCTKOBHM amapart. Jledinut 60py MpoBOKYe MyCTO3EPHICTh
(B et mepion pinmak nmorauHae 10 25% Big 3aranbHOl moTpedbu 6opy). Came Tomy
TaK BaXJIWBO TMPOBOAUTH TI03aKOPEHEBE  IMDKUBJICHHS KOMIUIEKCHUMH

MiKpo100puBaMu 3 00OB'SI3KOBUM BHECEHHSIM O00py. [Ipu 11poMy akTUBI3YIOThCA BCl
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Mopdo-dizionoriuai  mporecu. 3acBorerhess A0 80% Bchoro azory (Bin
BIJIHOBJICHHSI BEreTallii 10 1BITIHH: ). DOpMy€eThCsl OCTaTOYHUM MOTEHIIIA BpOXKalo,
OCKUTbKM BHECEHI KOMILJIEKCHI J00prBa 3 MIKpOEJIEMEHTAaMH AaKTHBI3YIOTh
dbopmyBaHHs reHepaTUBHUX opraHiB. CIliJl 3ayBa)KUTH, 110 BHECEHHSI came Oopy
HEOOX1/IHEe IS MATPUMKHU €JIaCTUYHOCTI TKaHWH, aKTUBI3aIlil KOPEHEBOI CUCTEMHU
Ta MIATOTOBKHU 0 (opMyBaHHs OyTOHIB. BiH crnpusie HOpMaJIbHOMY 3aIUJICHHIO

KBITOK, (DOPMYBaHHIO HACiHHS 1 BUIIOBHEHOCTI CTpPy4YKa, [0 BU3HAYAETHCS T10

3aKiHYEHHIO (Da3u LBITIHHS POCIHUH.

1AL AL 4k 4% k1) g

‘
-

- _;PZ‘Mepcé.ﬁ._'é::'

Puc. 3.2. BigHoBJ/IeHHsI BeCHSIHOI BereTailil pocjiuH riopuay Mepceaec

(Ha 3pi3i BUAHO TOUYKY pocTty), 03.03.2024 p.

Jlxepesio: chopmMoBaHe aBTOPOM

[Ticns BIAHOBIIGHHS BECHSHOI BEreTallli POCIHH pilMaKy, Ha TOCiBaxX
IHTEHCUBHO TOUIUPIOIOTHCS IIKITHUKU, SIKI KUBJIATHCS MOJIOAUMHU POCIUHAMHM 1
CTBOPIOIOTBCSI ONTHUMAaJbHI YMOBHM JJISI PO3BUTKY PI3HUX XBOpPOO, TOMYy I €

HANUOUTBII MiAXOIAIIMMA epioj] A MPOBEACHHS (DYHTILHMIHUX Ta 1HCEKTUIUIHUX
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00pobok. Y nociimax OOMPUCKYBaHHS MOCIBIB pilaKky O3UMOro (QyHrinujaaMu
1CTOTHO BIUIMBAJIO Ha HAKOMMMYECHHS OJiii B HaciHHI. Jleski QyHrinuam, HanmpuKiam,

[Tikrop 1 [Ipomynbc Many 3HAUHUIN BIUIMB HA AKICHI MOKa3HUKHU PIMAaKOBOI OJIIi.

B
o
=2
&=

Puc. 3.3. BinHoB/IeHHSI BeCHAAHOI BereTaiii pocuH riopuay Excenmin
(Ha 3pi3i BUIAHO TOUYKY pocry), 03.03.2024 p.
Jlxepesio: chopmMoBaHe aBTOPOM
MixdazHuii epio BiIHOBJICHHS BereTallii-cTe0IyBaHHS POCIMH CTaHOBUB
y Jociifax B cepeHboMy 3a pokamu 28—31 100y, nepioj; cre0yBaHHSI-0yTOHI3aITIs
BianoBigHO 14—17 ni6. ®aza upitinags BBCH 65 tpuana B mexax 28-30 mHiB.
@DeHONOr1UHI CIIOCTEPEKEHHSI CB1AYaTh, 110 YTBOPEHHS CTPYUKIB 1 JTO3piBaHHS
HaciHHS TpuBajo 10 19 mumas (2022 p.), 15 aunus (2023 p.) ta 14 munas (2024 p.).
30upaHHs BpOXKalo pilaky 03UMOro MOYMHAIHU 32 CTaHIAPTHOI BOJIOTOCTI —
9%. Bwict onii Bu3Hauanu 10 60 qHIB M/ MOYaTKy HAJIWBY HACiHHS pilaky.
HaykoBIii Ta BUpOOHUYHUKH BBaKaIOTh, 1110 BC1 arpOTEXHIYH1 3aX0/11 110 (ha3u

aKTUBHOTO LBITIHHS POCJIMH PIMaKy BIUIMBAIOTh HA BEJIMYUHY BPOXKalo, a Miclig — Ha
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AKICTh OTpuMaHOTo HaciHHs. ITokazHuk macu 1000 HaclHMH MOXHa J10JJaTKOBO

IMOKpAIIHUTH 3a PAXYHOK BHCCCHHA a30TY.

3.1.2. ®a3um Bererauii pinaky 03MMoro 3a MixkHapoaHow mkanaorw BBCH

BBCH - ne 3araibHONIpHitHATa y CBITI ITKaja (a3 pocTy 1 pO3BUTKY POCIUH
(benonoriunux ¢a3 pimaxky). Jlana cucreMa BHUKOPHUCTOBYE JIECSITKOBY CHUCTEMY
KOy, TOOTO Bererarlis pinaky o3umoro noziuisierbcs Ha 10 ¢a3 1 10 miadas, a Ha
Buxoai MaemMo 100 ¢a3 po3Butky, ae 0 — 1ie HaciHHs, a 99 — roToBUI TPOIYKT
(HOBOyTBOpEHE HaciHHs). MixHapoaHa mkaina BBCH HeoOxigHa a1 nmojermeHHs
OUIBII TOYHOTO BU3HAYEHHS (Da3 pO3BUTKY POCIMH pinaky o3uMmoro. B Ykpaini
aKTHUBHO NOYaJIX i1 BUKOpUCTOBYBATH 3 2013 poKy.

®Daza BBCH 00-09: npopocmanns (BBCH 00 — cyxe Hacinusg, 01 — moyaTox
HaOpsikaHHA HaciHHsg, 05 — BUXiJ 3apOJAKOBOTO KOpiHIS 3 HaciHHs, 09 — cxomu:
CiM’S,710J11 POOUBAIOTH MOBEPXHIO IPYHTY); paza BBCH 10—-19: pozsumox pozemku
aucmsa (BBCH 10 — ciM’s10511 MOBHICTIO po3kpuTi, 11 — 1-ii cipaBkHIM JTHCTOK
pO3KpUTHH, 12 — 2-i1 cripaBkHIii JUCTOK pO3KpUTHA, 13 — 3-i cripaBkHIN JIUCTOK
po3KpuTHH, 19 — 9-if 1 HacTymH1 CrIpaB»KHI JIUCTKU PO3KpUTI1); ¢paza BBCH 20-29:
possumox 6iunux nazonie (BBCH 20 — 01uni maroHu BijcyTHi, 21 — moyaTok
PO3BUTKY O1YHUX MArOHIB, BUHO NEPIINA O1YHUH MariH, 22 — BUHO APYTU O19HUN
nari, 23 — BUHO TpeTii O14HMI NariH Toio, 29 — BUAHO AEB’ATUM 1 HACTYMHI O14HI
naroun); ¢aza BBCH 30-39: picm y eucomy eonosnoco cmebaa (BBCH 30 —
MOYaTOK POCTy cTeba, 31 — BUAHO MEPIIHii JIMCTOK HA cTe0JIl, 32 — BUTHO APyTUd
JIUCTOK Ha cTe0J11, 33 — BUAHO TPETIN JUCTOK HA CTEO1 TOIIO, 39 — BUAHO JEB’ AT
1 Ounbie MUCTKIB); gpazsa BBCH 50-59: 6ymonizayia (BBCH 50 — 3’sBnserbcs
NEPBUHHUN KBITKOHOC, BIH 1II€ IIUIBHO NMPUKPUTUNA BEPXHIMHM JUCTKaMu, 51 —
KBITKOHOC TOJIOBHOTO ITaroHa BUHO 3TOPH Cepe/l BEPXHIX JUCTKIB, 52 — KBITKOHOC
Ha Tili camili BHCOTI, IO W BEpPXHI JIMCTKH, 53 — KBITKOHOC ITiHIMA€ETHCS HaJl
BEPXHIMM JIUCTKaMHU, 55 — BHUJIHO OYTOHHM NEPBMHHOIO KBITKOHOCA, aje KBITKU
3aKpuUTi, 57 — BUIHO OyTOHU (KBITKH 3aKPUT1) BTOPUHHUX KBITKOHOCIB, 59 — BUTHO

MepI MEeTCTKY, ajle KBITKHU I1e 3aKkpuTi); ¢paza BBCH 60—69: ysiminns (BBCH
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60 — mepiinl KBITKK po3kpuiiucs, 61 — Ha rosoBHOMY mnarosi 61u3bko 10% KBITOK,
10 PO3KPHUIIKCS, [ICHTPAJILHUN KBITKOHOC BUIOBXKEHUM, 62 — Ha TOJIOBHOMY MaroH1
o6m3pko 20% KBITOK, IO PO3KpMIHCS, 63 — HA TOJOBHOMY maroHi 0ym3sko 30%
KBITOK, IO PO3KpUIHUCs, 64 — Ha rosoBHOMY maroHi Omu3bko 40% KBITOK, IO
po3Kpuiucs, 65 — MOBHE LBITIHHS, Ha TOJIOBHOMY maroHi A0 50% kBiTOk, 67 —
IBITIHHS 3aBEPIIYETHCS, OUIBIIICTD MEIOCTOK omaja, 69 — kiHelpb HBITIHHA); ¢a3a
BBCH 70-79: ymeopenusa cmpyukie (BBCH 71 — 6mu3pko 10% cTpyukiB nocsariu
COPTOTHUIIOBOTO PO3Mipy, 72 — Onu3bko 20% CTpyUKiB JIOCATIM COPTOTUIIOBOTO
po3Mmipy, 73 — 6mu3bko 30% CTpydKiB AOCATIM COPTOTUIIOBOTO pO3Mipy, 74 —
omm3bko 40% CTpyUKiB JOCSTJIM COPTOTUIIOBOTO po3Mmipy, 75 — Omuszbko 50%
CTPYUYKIB JOCSTJIA COPTOTUIOBOTO po3Mipy, 76 — Onu3bko 60% CTpydKiB JOCSTIN
COPTOTHUIIOBOTO Po3Mipy, 77 — 6mu3bko 70% CTpyUKiB JOCSATIM COPTOTUIIOBOTO
po3mipy, 78 — 6smu3bk0 80% CTPYUKiB 1OCATIN COPTOTUIIOBOTO PO3MIpY, 79 — Mailxe
BCl CTPYYKHU JOCATIN COPTOTUIIOBOTO po3Mipy); ¢paza BBCH 80-89: oo3pieanus
cmpyukie i nacinna (BBCH 80 — mouaTtok mo3piBaHHS, HAaciHHS 3eneHe, 81 —
omm3bko 10% cTpyukiB 103pUIM, HACIHHSA 4YOopHE 1 TBepae, 82 — Omuszbko 20%
CTPYYKIB O3pLIM, HACIHHA YOpHE 1 TBepAe, 83 — O6mu3bko 30% cTpyukiB J03piiH,
HAcClHHA 4opHe 1 TBepjae, 84 — 0nu3bko 40% cTpydyKiB O3piiaM, HACIHHSA YOpPHE 1
TBEpaE, 85 — 6mu3bko 50% CTpyUKiB JO3P1JIM, HACIHHS YOPHE 1 TBEpE, 86 — OIM3BKO
60% cTpydKiB A03piiaM, HACIHHSA 4YOpHE 1 TBepae, 87 — Omu3pko 70% CTpydkiB
03P, HACIHHS YOpHE 1 TBepae, 88 — 6mmu3bko 80% CTpyUKiB A03pLUIH, HACIHHSA
YopHE 1 TBepje, 89 — MOBHA CTHUTJICTh: Maike BCE HACIHHS POCIWHU YOpHE 1
tBepae); BBCH 97 — pocnuna Bigmepina, BBCH 99 — 316panuit yposkait HaciHHs

[ @a3u posBuTKy pinaky 3a mkanoro BBCH. Pexxum moctymy: https:/www.agronom.com.ua/fazy-

rozvytku-ripaku-za-shkaloyu-vvsn/ (nata 3BepHeHHS: 04.07.24)].

3aXuCT POCIWH BiJ IIKOJOYMHHUX OPTaHi3MiB MPOBOIUIMN Y A0CIIIaX TPUYi:
Bocenu (BBCH 15-17) 1 maBecHi (nepion BigHoBieHHs Beretaiii (BBCH 31) Tta B
cepenuni 1BiTiHHS BBCH 63-65. [lo6puBo fpaBita bpacitpen Ilpo, 2 n/ra
BHocwin y (a3t BBCH 33-37). O6npuckyBaHHsI TOCIBIB pinaky (QyHTiIIUIaMu
npoBoauiu y ¢asi usitinast BBCH 65 (taba. 3.2).


https://www.agronom.com.ua/fazy-rozvytku-ripaku-za-shkaloyu-vvsn/
https://www.agronom.com.ua/fazy-rozvytku-ripaku-za-shkaloyu-vvsn/
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Tabmurs 3.2

da3u Bereramil pimaky 03umMoro 3a MikaapoaHow mkanorw BBCH

da3za Bereraritii, BBCH da3za Bererariiii, BBCH
_ CBITJIMHA CBITJIMHA
AT BBCH 00-09 | 13 BBCH 30-39
[IpopocTanns CrebmyBaHHs
00. Cyxe (pict crebna 'y
HACIHHS BUCOTY)
BBCH 09 BBCH 50-59
Bbytonizariis
Cxonau:
ciM’ 1ol
poOHBAIOTH
MTOBEPXHIO
IpyHTY
BBCH 10-19 BBCH 60-69
LBiTiHAS
YTBOpeHHs
JIUCTKIB Ta
PO3ETKH
BBCH 70-79
BBCH 18 dopMyBaHHA
CTPYUKIB
BBCH 20-29 BBCH 80-89
| Jlo3piBaHHs
? Po3Butok IUIOIB i
g O1YHMX MMaroHiB HACiHHS

Jlxepesio: chopmMoBaHe aBTOPOM
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3.1.3. ®opMyBaHHS I'yCTOTH CTOSIHHSI POCJIMH 3aJI€KHO BiJl 0CO0JIMBOCTEM

riopuais, cnoco0iB ciBOu, 100puB Ta QyHTIUTIB

Jlis OoTpUMaHHSI BHCOKOTO YpO’Kal0 HACIHHSA POCIUHH PINaKy O3UMOTO
NOBUHHI CchOpMyBaTH 3a BereTalliiHUI Tepiof ONTUMAaJIbHUM TpaBOCTIH abo
I'YCTOTY CTOSIHHSI POCJIHH, SIKa 3aJI€KUTh BiJl CIIPUSTIMBUX YMOB POCTY Ta PO3BUTKY
710 TIOYaTKy 3UMHU, IIEPE3UMIBIII Ta BIAHOBIICHHs BEeCHSIHOI BereTaiii. [Ipu 3rymenHi
NOCIBIB POCIAMHM BUTSTYIOTBHCS, 110 IPU3BOAUTH IO MIJAHATTA TOYKH POCTY Haj
MOBEPXHEIO IPYHTY 1 /10 3MEHILIEHHA iX 3aXMIIEHOCTI Y MOPO3HMM mepiof. 3a
paHHBOI CIBOM ICHY€ MOXJIMBICTh 3aCTOCYBAHHSI PEryJIATOPIB pOCTY, Kl
JTO3BOJISIIOTH BIUIMBATH HA OCIHHIN PO3BUTOK POCIHMH, MiIBUIYIOYH 3UMOCTIMKICTh
Ta ypOXanWHICTh HACIHHA pinaky. [1i3Hs ciBOa poOUTH pOCAMHN MEHII PO3BUHEHUMH,
1110 MO’KE€ IPU3BECTH 1O BUMEP3aHHS MOCIBIB.

Ornsg pKepen HayKoBOI JIITEpaTypH CBIQUUTH, IO €IWHOI AYMKH I0JI0
ONTUMAJIBHOI ITUPUHHU MIKPAJIb T HOPMH BUCIBY HacCiHHs pinaky He icHye (12, 13,
151). BueHi BBaXkaroTh, 1110 ONTUMAJILHUN TEPMiH C1BOU pinaky Ha HaciHHS — 10-20
ceprHs 3a wupuHU MKpAAs 30 145 cm. Copt Cmapara 3a0e3neunB BpOKaiHICTh
Haciafs 4,6 t/ra. Coptu Ilerac, Comno, Ctinyua 3a Mikpsanas 45 cm — 4,6; 4,5; 4,5
T/ra [36].

PesynbraTu nocnimkens B TypeuduHi mokaszajiu, 10 BPOXKaWHICTh HACIHHS
pinaKky 03MMOr0 CYTTEBO 3aJieXasa BiJl ITUPUHHU MIXKpsi/ib, aJle He B BIICTaH1 MIXK
pocivHaMu B pAnKy. Tak, mupuHa MDKpAnas 15 cM Oyna GiabIll ONTUMABHOIO,
HDK 30 145 cMm [187]. llupokopsinae po3MimieHHst «20 + 20 + 40» cM  301IbIITUIIO
CepelHI0 BpoXkaiHICTh HaciHHS Ha 10% MOPIBHSAHO 31 3BUYAWHOIO HIUPHHOIO
mixkpsags 30 cM. DI'ycrora 45 pociun/m? 3a0esmeunmna Ha 4-10%  Gimbony
BPOXKANHICTh, HiX 15 pocnun/M?. Binblua KiabKiCTh CTPYYKiB Ha poCIuHy (OIU3BHKO
17%) Oyma mocarHyTa 3a IMHUPOKOPSAHOI CiBOM, IO MiATBEPKYBAIOCS BHUIIUM
1HJIEKCOM JIMCTKOBOI TMOBEPXHI Ta €()EKTHUBHICTIO BUKOpUCTaHHS pamiaiii. [Ipu
11oMy Ha 28% 301IbIIIyBajacs KUTbKICTh HACIHHS, 110 € aTbTEPHATUBOIO JIJISl CIBOU

pimaky 3a cucteMu mnpsmoro nociBy B LlenTpanbHomy Kwutai [205]. 301abiieHHs
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HOPMHU BHCIBY Ta IIMPUHU MDKPSAb 1T MUKPSTHOTO 00pOOITKY MOXKE 3MEHIITUTH
3a0yp'sTHEHICTH MOCIBIB 32 OPTaHIYHOTO BUPOITYBaHHs pinaky [204]. JocmikeHHs
B AHTamii cBiYaTh, 0 MIMPUHA MDKPSAb Maja 3HAYHWN BIUTUB HA BPOXKANHICTH
HACIHHA, KUIbKICTh MAaroHiB, KUIbKICTh CTPYYKIB Ha POCIIHHI, KUIbKICTh HACIHUH Y
CTPYYKY BIPOJAOBXK JABOX BererauiiHux mepioni [203]. upuna mixpsas 60 cm
3a0e3neyniia OUIbIIY MUIONLY MOCIBY 1 HaWOIbITY KUIBKICTh CTPYYKIB Ha POCIIHHI,
JOBKMHY CTPYYKa 1 BpOXKAWHICTh HACIHHS B arpokiIiMaTHYHUX yMoBax [lakucrany
MOPIBHAHO 3 BYKYUMH MUKpsaasamu [206]. YV nposinmii Cina BUSBIIEHO, IO BUCOTA
POCIHH, KIJTBKICTB MIAarOHIB, CTPYYKIB, Maca HaCIHHS 3 POCIIMHM, HACIHHEBUH 1HJIEKC,
BPOKaHHICTh HACIHHS Ta BMICT OJii OyJM ONTHUMAIbHUMU 3 IIUPUHUA MLKpsAIs 60
cm [175].

YcTaHOBNIEHO, 10 TYCTOTAa POCIMH PINAaKy O3UMOIO ICTOTHO 3ajiexalia Bij

croco0iB CiBOM 1 HE3HAYHO BiJT 0COOIMBOCTEH riopumy (puc. 3.4).

ExcenwH
=

g Mepceaec
O
\©
L

43,1
InVigor 1030
34 36 38 40 42 44

[ycToTa pocAuH, Wwr./m?

M15cm M30cm M4A5cm

Puc. 3.4. I'ycroTa poc/inH pinaky 03MMOro 3ajie;KH0 BiJl 0CO0JIMBOCTEM
riépuay i cocody cisou, mr./m? (cepeane 3a 2022-2024 pp.)
[IpakTH4HUN AOCBIJ CBIAYUTH, IO ONTHUMAIBHUN ypOKail HACiHHS pilakKy

03MUMOT0 MO’KHAa OTpPUMAaTH 3a TYCTOTH POCIMH HaBecH1 sl riopuaie — 40-50
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wr./M2. CepeiHIo TYCTOTY POCIMH PillaKy O3UMOTO HE3alEKHO Bix (axTopis, mo
BUBYAIIMCSA B AOCTIaX, 32 TPU POKH JIOCHIJIKEHb CIIoCcTepiraiu B Mexax Bia 37,1 1o
43,1 mr./mM*>. Tigporepmiuni ymoBu Bererauiiinoro mepiomy 2021-2022 pp.
cripusiid (POPMYBaHHIO ONTHMAJIBHOI TYCTOTH POCIWH 3a BapiaHnTamu — 38,3—46,0
wt./m?. Halibinbina rycrora cTe0a0CTOr0 BUSBIIEHA 3a PAIKOBOIL CiBOM Ha 15 cMm, ska

OyJ1a OJJHAKOBOIO JUIS yCiX TPhOX ribpumiB i cranosuna 42,7-43,1 wr./m? (puc. 3.5).

InVigor 1030 Excenun Mepcenec

Puc. 3.5. Cran nociBy riOpuaiB pinaxky 03uMoro y nepioja BiTHOBJIeHHS

BECHSIHOI BereTaiii 3a mumpunu Mixkpsaab 15 cm (03.03.2024 p.)

[upoxopsinnai crocodu ciBou pimaky (30 1 45 cm) 3a0e3nedmsii MEHITY
I'yCTOTY CTEOIOCTOIO OPIBHAHO 3 PAAKOBUM. 3a Mikpsaansg 30 cM Ha 1 M? BUABIEHO
40,4 Ta 41,2 pocnuHEM pinmaky o3umoro. Y TiOpumy Mepcenec 1eil MOKa3HUK

cranosuB 41,2 /M2, y ribpuais Excermmn i InVigor 1030 — 40,4 w/m? (puc. 3.6).

[

InVigor 1030 Excenun Mepcenec
Puc. 3.6. Ctan nociBy riOpuais pinaxky 03MMoro y nepioja BilHOBJIeHHS

BECHSIHOI Bererauii 3a mumpunu Mixkpsaas 30 cm (03.03.2024 p.)
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[upoxopsinHuii TOCiB 3 MDKpsSAAsIM 45 cMm 3a0e3nedyuB TyCTOTYy POCIUH
37,8-38,7 wrt./m?, mo Ha 4,6 (ribpug Mepcenec), 4,8 (riopun Excenun) i 6,0 mr./m?
(ri6pun InVigor 1030) MeHIIIe MOPIiBHIHO 3 PAIKOBUM criocoOoM ciBOM Ha 15 cMm.
[TopiBHSIHO 3 MMPOKOPSTHOIO c1BOOIO Ha 30 cM 11l MOKa3HUK 3HU3UBCS BIIOBITHO

na 2,2— 3,1 mr./m? (puc. 3.7).

InVigor 1030 Excenun Mepcenec
Puc. 3.7. Cran nociBy riOpuaiB pinaxky 03umMoro y nepioJ BiiTHOBJICHHSA

BECHSIHOI BereTailii 3a mumpunu Mixxkpsaab 45 cm (03.03.2024 p.)

Pe3ynbTaTi qOCHiKEHb 1010 BUBUYEHHSI POAYKTUBHOCTI pilaKy O3MMOTO
3aJIeKHO BiJ T10pUIiB, y1oOpeHHs Ta QYHTIUAIB CBIIYATh, III0 TYCTOTa POCIUH Y
JoCIiiax 3aeana BiJ raIpoTepMIYHUX YMOB BEreTaIlliHOTO POKY 1 0COOJIUBOCTEM
riopunis. Tak, rycrora pocnus riopuay InVigor 1030 xonmBanacs 3a pokamu BiJl
38,7 wr./m? no 44,0 wr./m?, ribpuny Mepeenec — Big 39,0 wr./m? no 43,7 wr./m? i
ri6puay Excernmun — Bix 38,3 mr./m? 10 44,3 mr./m?. OnHak, B CEPEAHLOMY 3a TPU
POKH HE3aJIeKHO BiJT (DAaKTOPIB, IO BUBYAIUCS, TYCTOTA POCIIHMH yCiX TiOpuiB Oyiia
Maifke Ha oJfHakoBoMY piBHI (Tadu. 3.3; nox. E1-E3).

Hns riopuny InVigor 1030 61111 epeKTUBHUM BUSBUBCA (QYHTIINUI AKAHTO
[Lmoc, 3a SKOro rycrora pocaun cranosuia 41,7 mr./m?> npotn konTpoimo (40,3
wt./m?), ns riopuny Mepcenec ¢ynrinuau ITikrop i Cimerpa 3a6e3neunmm 41,7
wr./mM%, mo Ha 0,9 mr./M? Oinbine, HiX Ha KOHTPOJi (6e3 OOIpUCKyBaHHS) 1 IS
riopuny Excenmn ¢yurinumu Ilikrop, Iponyasc i Cimerpa (41,1 wr./mM? npotn

40,5 wT./M? Ha KOHTPOJI).
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Taomurg 3.3

I'ycroTa pociinH pinaky 03MMoro 3aJie;KHo0 BiJ riOpuaiB, y100peHHs Ta

¢yurinuais (2022-2024 pp.), mr./m>

[iGpuz V 106peHHs OyHrinug I'ycTOTa POCIIHH 32 POKAMH, IIT./M>
(dakTop A) | (Daktop B) (daktop C) 2022 2023 2024 cepenHe
KonTpomib 42,3 40,0 38,7 40,3
Ni40P40K40 |[Ipomynsc, 0,9 1 42,0 40,7 41,0 41,2
(don) [TikTop, 0,5 n 41,6 41,0 41,3 41,3
) Axanro Imoc, 1 1 43,3 42,0 40,0 41,7
B\A/‘isgzrm Cimerpa, 1 1 42,0 42,0 39,7 412
1030 KonTposnb 43,0 40,7 38,7 40,8
[Iponynsc, 0,9 n 423 41,7 40,7 41,6
®on + .
Bpacirpes [Tpo [TikTop, 0,5 n 42,3 40,3 40,7 41,1
Axanro Imroc, 1 1 44,0 41,3 40,0 41,7
Cimerpa, 1 11 43,3 40,3 39,3 41,0
KonTposnb 423 40,3 39,0 40,6
NisoPs0Kso  |[IPomtynsc, 0,9 n 41,3 40,7 40,3 40,8
(pomn) MixTop, 0,5 1 42,3 40,7 40,0 41,0
NPZ A.KaHTO Ilmroc, 1 1 42,7 40,0 39,0 40,5
LEMBKE Cimerpa, 1 1 41,3 41,3 39,7 40,8
Mepcerec Kontponb 43,0 40,3 39,0 40,8
[Iponynsc, 0,9 n 42,7 41,7 39,7 41,4
PoH  Hirop, 0,5 1 87 | 41,0 40,3 417
bpacitpen lpo ) o T, 10 | 43,7 | 397 | 393 | 409
Cimerpa, 1 1 43,7 42,0 39,3 41,7
Kontponb 423 40,3 39,0 40,5
Ni4oPsoKao [HIpomyinse, 0,9 1 41,7 41,3 40,3 41,1
(o) [TixTop, 0,5 1 41,6 40,3 40,3 40,7
AxanTo Ilmoc, 1 1 41,6 40,3 39,0 40,3
BAYER Cimerpa, 1 1 42,0 40,3 39,3 40,5
Excenn KoHTpoIb 42,7 39,7 39,0 40,5
[Iponynsc, 0,9 n 43,3 40,3 39,7 41,1
®oHn + ;
Bpacirpen Ipo [Tiktop, 0,5 i 43,3 39,7 40,3 41,1
AxanTo Ilmoc, 1 1 42,3 40,0 38,3 40,2
Cimetpa, 1 1 443 39,7 39,3 41,1
HIPos, T./™M> 2,57 2,71 1,95 -
TounicTs nocniny, % 2,12 2,35 1,73 -
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3.2. ®eHOJIOTIYHI CIIOCTEePeKEHHSI 32 POCTOM i PO3BUTKOM POCJIHH Ta
(poToCcHHTETHYHA NPOAYKTHBHICTH MOCIBIB 32J1€5KHO Bi/l €JIEeMEHTIB T€XHOJIOTII

BHPOLLYBaHHSI pillaKky 03UMOTI0

3.2.1. Bucora pocCJUH pimaky O03MMOro 3aJIe;KHO BiJI 0CO0JMBOCTEN

riopuais, cnoco0iB ciBOM i yno0peHHs

OcranHIMH pokaMu HaOyBa€ TOIIMPEHHS paHHS ciBOAa O3MMOIO pimaky B
nurnHi. [licns 30upaHHs STYMEHIO SPOro BiJipasy MPOBOASTH OOPOOITOK IPYHTY, a
O3UMUH pinak citoTh panime — 15-30 numnHs, Koau y rpyHTI € Bojora. PanHs ciBOa
MO3UTHBHO BIUIMBAE HA PO3BUTOK MIIHOTO KOPEHS Ta OKPEMOI POCIUHU. 3 1HIIIOTO
OOKy, HaATO paHHA CIBOA MiABHUILYE PU3MK BUMEP3aHHA 4Yepe3 aKTHUBHUM PICT
nociBiB. Hanro mi3Hs ciBOa 1, SIK HACHIAOK, CIAOKWUK PO3BHUTOK BOCEHU, MOXKE
MIPU3BECTH JI0 HEIOCTATHLOTO HAKOMMYCHHS MAcH 1 3HIKCHHS BPOXKAWHOCTI.

Jns ymoB Jlicocteny IlpaBoGepexxnoro kpaii cTpoku ciBou — npyra (10
ceprHsi) Ta TpeTs (21 ceprHs) Aekaau CepIHs, MpU IbOMY JOIUILHO BUPOIYBATH
CepeHbOCTUTIINKA Ti0pux pinaky Ek30Tik, Skuil OUIbII ypoKallHUM, HIX
cepeanbomizHi Tiopuan Excenbs ta Excaron [95]. Jlng yMOB MiBHIYHOI YacTHHU
JlicocTeny onTUMalbHUM CTPOKOM CIiBOM BYEHI MPOIMOHYIOTH MEpury JaeKamy
BepecHs [27]. TeopeTuuHO 1 MPaKTUYHO AOBEACHO, 10 32 MEHIIOT IUPUHUA MIKPSIb
YTBOPIOIOTHCSA 3aryIlleHi OCIBY 3 OUIBIIIOI0 BUCOTOIO TPABOCTOIO. Y MIUPOKOPSITHUX
nociBax 30UIBIIYEThCS IUIOLIA SKUBJIEHHS POCIMH, IO CHOpPUSE OUIBIIOMY
HarpoMa/PKeHHIO BereTaTUBHOT MacH. Tak, JOCIITHUKY BIIMIYAIOTh, IO 32 ITUPUHU
MDKpsiab 15 cm Bucota pocnud riopuay IHB 1030 cranoBuna 157 cm, a riopumy
IHB 1165 — 161 cm. 3a mokpsaans 40 cm Bucora pociuH riopuay INV 1030 y
nepea3oupansHuii iepion 3smeHmmmacs 10 151 cm, a y riopuay INV 1165 — go 153
cM. Maca 1000 HaciHuH TiOpUIIB piMaKy O3MMOTO 13 30UIBILICHHSIM IIUPUHU
MDKpsib 3pocrtana Big 3,8-3,9 1 mo 4,7-4,8 v [64].

DeHOJIOTIYHI CIIOCTEPEIKEHHS 32 POCTOM 1 PO3BUTKOM POCIIMH PillaKy 03UMOTO

BIIPOJIOBX BETETAI[IHHOIO MEpioay IMOoKa3ajid, 10 BHUCOTa POCIUH 3aJIe)KUTh BIJT



crioco0iB  CiBOM (IIMPUHH MIKPSIb),

BHCOKONPOYKTUBHOTO Tiopuay (tad:mn. 3.4, nox. B1-B3).
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MOTOJHUX YMOB pOKY Ta BHOOpPY

Tabnuys 3.4

Bucora pociun pinaky o3umoro y ¢asi usitinasa (BBCH 65) 3anexno Bix

riopuaiB Ta cnoco0iB ciBOu (cepenne 3a 2022-2024 pp.)

Cnoci06 ciBOH,

Bucora POCIIMH 34 pOKaMH, CM

[ibpun IIMpHHA
(daktop A) | MDKpsIb, cM | 2022 2023 2024 cepeaHe
(daxTop B)
BASF InVigor 15 cm 175 172 169 172
1030 30 cm 170 167 164 167
45 cMm 168 164 160 164
15 cm 164 163 162 163
NPZ LEMBKE
30 cm 161 159 157 159
Mepcenec
45 cMm 157 153 152 154
15 cm 175 173 171 173
BAYER
30 cm 173 171 166 170
Ekcenun
45 cMm 169 166 163 166
HIPys, 3araisHa, cMm 1,49 241 2,0 -
s pakTopa A 0,86 1,39 1,15 _
s paxktopa B 1 AB 0,86 1,39 1,15 -

YcTaHOBIIGHO,

0 MaKCUMaJbHy BHCOTY pOCIIVMH

pillaky  03UMOTO

CIOCTEpIraii 3a PAJKOBOrO CHOco0y CiBOM 13 mIMpHUHOIO Mikpsiab 15 cm. Tak, B

CEpeIHbOMY 3a TPU POKH JIOCITIKEHb BUCOTA POCIUH Y (a3l HBITIHHSA CTAaHOBUIIA

163 cm (tibpun Mepcenec), 172 cm (riopun InVigor 1030) 1 173 cm (ribpun

Excenmn). ®opMmyBaHHS BHUCOTH POCIUH ICTOTHO PIZHUJIOCS 3aJI€XKHO BIJ

TiIPOTEPMIYHUX YMOB BeTeTaliiHoro mepiony. Haitbinbmia BucoTa cTebI0CTOO

pinaky BiamiyeHa y 2021-2022 pouii, sika CTAaHOBUTb HE3aJEXKHO Bi TiOpuay 164—

175 em, y 2022-2023 pomui 3amu3unack 10 163—173 cm, a B 2023-2024 porii — 162—

171 cm. AHaJIOTi4HA 3QJICKHICTh BHCOTH POCIWH 1 32 IMIUPOKOPSTHOTO CHOCO0Y

ciBOu 3 mmpuHOor0 MiKpsaab 30 cM. Tak, Bucora pociuH riopuay InVigor 1030

cranoBmwia 170 cm (2022 p.), 167 cm (2023 p.) 1 164 cm (2024 p.). Cepenniit
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MOKa3HUK 3a TPU POKU cTaHoBHB 167 cMm. Bucorta pocinun ridbpugy Mepcenec 3a
pokamu 3Haxoausacs B Mexax Big 157 cm nmo 161 cm, a riopuay Excenmn
BinmoBimHO 166—173 cm. CepenHiii moKa3HUK HaiBUIui cepen riopumis — 170 cm.

3a mmpuHM MDKpSAL 45 CM BHCOTa POCIHMH pinaky Oyrna HalMEHIIOIo
MOPIBHSHO 3 PSIIKOBUM criocoOoM c¢iBOu 1 mupokopsaauM Ha 30 cm. Tak, y ribpumy
InVigor 1030 BoHa cTaHOBMIIA B CEPETHBOMY 3a POKHU IOCTIKEHD 164 cM, y T10puIy
Mepcenec — 154 cM, y ridbpuny Excenin — 166 cM.

YcraHoBieHo, 1110 Ha (GOPMyBaHHSI BUCOTH POCIIMH TOPUAIB, 1110 BUBYAIUCS
y JOCHifl, ICTOTHO BIUIMBAJIM MOTOJIHI YMOBU 1 BHeceHHs n00puB. CiBOy pimaky

IPOBOMIM IIUPOKOPSIAHUM crtoco0oMm 3 Mukpsiaaam 30 cMm (tadmn. 3.5; nox. A1-/13).

Tabnuys 3.5

Bucora pociiuH pinaky 03uMoro y nepioa UBiTiHHS 3aJI€KHO BiJ riopuay ta

yaoopeHHs, cM (cepenne 3a 2022-2024 pp.)

Bucora pocnuH 3a pokamu, cM

['6pun ynobpenns (paxrop B)
(®axrop A) Ni140P40K4o (hon) ®on + bpacitpen IIpo
2022 12023 | 2024 | cepenne | 2022 | 2023 | 2024 | cepenne
InVigor 1030 172 | 167 | 163 167 176 | 172 | 166 171
Mepcenec 167 | 159 | 157 161 168 | 164 | 160 164

Excermn 170 | 165 | 163 166 173 | 170 | 167 170
HIPys 3aramsna, cm | 3,44 | 2,07 | 5,86 - 3,44 | 2,07 | 5,86 -
quist pakTopa A 2,43 1,47 | 4,14 — 2,43 1,47 | 4,14 —
st baktopa B1AB | 1,96 | 1,20 | 3,38 - 1,96 | 1,20 | 3,38 -

PesynpraTti mocmikeHb CBiMUYaTh, M0 cepei TiOpuAiB HaMEHIy BUCOTY
chopmyBanu pociauHu ri0Opuay Mepcenec, sika B CEpeIHbOMY CTaHOBWJIA 3a
BHeceHHS Nis0P10K4o (hoH) 161 cMm, a 3a komOiHOBaHOTO BHECEHHS Nis9Ps0Ky4o +
Bbpacitpen I[Ipo — 164 cm. Cepennst Bucota pociud riopumy InVigor 1030 Oyna
HaWOLIBII ONTUMAJIBHOIO 32 000X BapiaHTIB 3 ynoOpeHHsaM — 167 cm 1 171 cm, y
riopuay Excenmin nanuii moka3HUK cTaHOBUB 166 cm 1 170 cm. 3anumnaerbcs

aHAJIOT1YHOIO 3aKOHOMIPHICTh (DOPMYBaHHS BUCOTH POCIIHMH PiMaKy 3a pOKaMH.
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3.2.2. ®DOTOCHMHTETUYHA NPOAYKTHUBHICTHL MOCIBiB PpIiNaKy o03UMOro

3aJ1e5KHO Bi oco0uBoCTel riopuais, ¢ga3u Bererauii i y100peHHst

VY ¢dopmyBaHHI MPOIYKTUBHOCTI MOJBOBUX KYJIBTYp BUpIIIAJbHE 3HAYCHHS
HAJIESKUTh (POTOCHHTETHUYUHIN TIATBHOCTI pociuH. Bimomo, 1110 TMCTKOBA MOBEPXHS
3aCBOIOE COHSIYHY CHEPril0 1 CHUHTE3y€ OpraHiuHl CIOJIYKH, sIKi ()OpMYIOTh HOBI
Oprand pociuH 1 Bpokad. Ormsn JiTepaTypHUX JDKEpesl CBIIYUTH PO
BCTAHOBJICHHS 3aJIKHOCTI TUIOIII JUCTKOBOI MTOBEPXHI MOCIBY POCIUH BiJ BIIUBY
PI3HHX  €JEMEHTIB  TEXHOJIOTli  BUPOIIYBaHHA  CUIbCBKOTOCIOJAPCHKUX
KynbTyp. Tak, HayKoBII JOCIIKYBAJIA (POTOCUHTETUYHY POIYKTUBHICTh POCIUH
MIIEHUIl 03UMOT 3aJIEKHO BiJl CTPOKIB CIBOM, COPTY, YMOB KUBJICHHSI Ta 3aXUCTY
pocnuH [19,33,116, 143, 144], mmenuui spoi Bij J1ii repOiluay 1 peryasropa pocry,
croco0iB ciBOM Ta HOpM BUCIBY [52, 130], sslaMeHIO POTO 3aJIEKHO BIJl YAOOPEHHS
Ta Mo3akopeHeBux miKuBIeHb [50, 138], coi 3ayiexHo BiJ cOpTy, CIoco0y CiBOH 1
HOPMH BUCIBY [58, 89], KyKypy/13U 3aJIe’KHO BiJl CTPOKIB CIBOU Ta CUCTEM 3aXHUCTY
pOCIIMH B yMOBax 3poiieHHs [42, 115] ta iHIIUX KyJIbTYD.

IcHye TBep/UKEHHS, IO TOOPUMH € TMOCIBH, (POTOCHMHTETUYHUN MOTEHIIIaN
(®I) sxux craHOBHUTH 2,2-3,0 MIH.M’>-IHIB/Ta, CEpPENHIMU € TIOCIBU 3a MOKA3HHUKA
1,0-1,5 MiH. M?>-1HiB/ra i HeocTaTHIMU 3a 3HaueHHs 0,5—0,7 muH. M>-aHiB/ra. Came
®II xapakTepuzye MOXJIUBICTh TOCIBIB BHUKOPUCTOBYBAaTH ISl TPOLECY
dborocunTesy ®AP. Ciija BIIMITUTH, 10 JaHUN BOXXJIMBUN MMOKA3HUK 3QJICKUTH BiJl
010JIOTIYHOTO BHUAY POCIHH, iX OOJMCTHEHOCTI, (eHomoriynoi (a3u pocty 1
PO3BUTKY Ta €JIEMEHTIB TE€XHOJIOT1i BUPOILYBaHHS, sIKI (POPMYIOTh YPOKalHICTb
KyJbTYpH, y TOMY YHCII1 1 HACIHHS pinaky o3umoro [18].

@DOTOCHHTETUYHA TiSUIBHICTh POCIHMH PINAKy O3UMOTr0 3aJIeXHO BiJl YMOB
BUPOIIYBaHHS, COPTIB, TiOpHJIB, CTPOKIB CIBOM, HOPM BHCIBY, 3aCTOCYBaHHS
peryisTopa pocTy Ta MiKpOJIOOPUB BUCBITIICHA B MIpAIlsiX HACTYIMHUX JOCIIITHUKIB,
pe3yJbTaTH SIKUX PI3HATHCS Mik co00r0. BueHl BiAMIYaOTh, 110 HE3AJIEKHO Bij
rioOpuy MakcMMalibHa TIJIOMIA JIKCTKOBOI MOBEPXHI B KIHIII OCIHHBOI BereTarfii

BUsIBJIEHA 3a CIBOU 5 BepecHsI 1 3aCTOCYBaHHS B OCHOBHE 100puBO P3Kis0 Ta NPKogg
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pasoM i3 ciB6oro pimaky — 28,0 tuc. m?/ra. Ilicns BecHAHOTO BifpOCTaHHS i
M1JDKYMBIICHh HANO1IbIIA TIJIOIIA JTUCTKOBOT MOBEPXHI Oyjia ojep)kaHa Ha I[bOMY XK
BapianTi y mepiox UBiTiHHA — 56,93 Tuc. M?/ra. Hail6Ginbina ITMCTKOBA TOBEPXHS
pociuH pinaky o3umoro riopumy Mepceaec y dasy crebnyBanHsa cTaHoBUIa 14,1
THC. M*/Ta, y a3y OyTonizauii 22,5 Tic. M%/ra Ta y ¢dasy usirians 43,7 tuc. m?/ra.
CiBba pinaky o3umoro 21 ceprss Oyina Kpaiior y copty BesyBiid, sikuii 3a06e3neunn
acuMmusidny mwomy y ¢a3i BBCH 60-69 3a BukopucTtanHs TphOX MIKpOAOOPHUB
Bykcan Mikpomnant, Ackogoin i Tepioc Binmosinno 85,5, 84,7 ta 84,1 tuc. m*/ra.
@DOTOCUHTETUYHUIN TIOTEHIIa] Yy TMepioj] CXOIU-BOCKOBA CTHUTJICTh HACIHHS
CTaHOBHUB y pimaky copty Yepemorr — 2,667 mun. m>-nHiB/ra, y Tibpuay Mepcenec
— 2,612 mun m*-gmiB/ra. Yucra nOpoAyKTUBHICTH (DOTOCHHTE3Y POCIMH COPTY
Yepemom cranosuia 8,68 r/m? 3a 100y Ta ridpuay Mepcenec — 8,58 r/m? 3a 00y
[10, 98, 133].

Ha 3BuuaiiHoMy 4yopHO3eMi MUKOJNAIBIIMHU YCTAHOBIIEHO, IO B3a€EMOJIIs
a30THOTO MIPKUBJICHHS 1 0OpOOKU POCIMH 03UMOTO pinaky mpenapatom Xemadit
KOMO1 BUKJTUKA€ CHHEPTETUYHUHN e€PEeKT, SIKUI IPU3BOAUTH 10 3pOCTaHHS JIUCTKOBOI
noBepxHi Ha 18% Ta BMmicTy xjopodiny B nucti Ha 33-35%. Ilpupict ypoxato
O3UMOTO PIIaKy A0CATAE MAKCUMYMY 3a 703U a30Ty 90 Kr/ra Airo4oi pe4oBHHH Ta
JIBOPA30BOTO BHECEHHS Ipenapary 1 ctaHoBuTh jisa copty 0,79, a ribpuny — 1,11
t/ra [149]. Y nocninax B.B. I'amatonoBoi, I.M. ["'apo BusBIIeHHI TICHHI 3B 130K MIXK
0OJIMCTHEHICTIO POCIIMH 3a (pa3aMu POCTY pilaKky 03UMOTO, SIKa KOJIMBAJIAcs B MEKax
Bin 17,5% no 49,5%, popmyBanHAM TMCTKOBOI moBepxHi (Big 4,4 mo 46,8 tuc.
M?/ra), POTOCHHTETHYHMM HOTEHIiaIoM TociBiB (Big 3,0 1o 3,4 MuH. M>-1HiB/Ta) i
YUCTOIO MPOLYKTUBHICTIO poTocunTe3y (Big 7,4 1m0 8,9 r/m? 3a 100y) 1i€i KyasTypu
[45]. Bueni ICTKP HAAH BiamivatoTh, 110 AJis OJep>KaHHS BHUCOKHX YPOXKaiB
HAClHHA HEOOX1AHO, 00 JIMCTKHU PilaKy Majd ONTUMaJIbHUN PO3MIp MOBEPXHI Y
nepios MaKCUMaJIbHOTO PO3BUTKY POCIIMH 1 TpUBajoro yacy. HaiiBuii nokazHuku
(OTOCMHTETUYHOTO TOTEHIIady B AOCTIAaX POCIUMHHU pinaky ¢GopMyBaiu Ha
MOYaTKy JO3piBaHHs. BuIIeBWKIaneHI pe3ylbTaTd TOCTiPKeHb CBiA4aTh, IO

rOJIOBHE 3HAYCHHS (POTOCUHTE3Y, MEPI 3a BCE, MOJSITae y 3a0€3MeUeHH] SHEPTIE0
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POCIIMH piMaKy O3UMOIO, sIKa YTBOPIOETHCS 3 BYIJIEKHUCIOTO rasy 1 BOJU Iij
BIUITMBOM COHS'YHMX TMpOMeHIB. JlaHa eHepris BHUKOPUCTOBYETHCS POCIMHAMU
YaCTKOBO JJISl CBOET KUTTEMISUTBHOCTI, @ HEBUTPAYCHHUH TTOTCHITIA HAKOTTUIYEThHCS
B OpraHiyHii pedoBuHI. Buainenuit kuceHp y mpoiieci (POTOCUHTE3y HEeOOX1THUI
JUISl ICHYBAHHS KUTTS Ha 3eMJIL.

YcraHoBiIeHO, 10 TUIONIA JUCTKIB pinaky ¢opMmyBajiacs 3a paxyHOK pOCTY
pPOCIMH pi3HUX TIOPHUIIB BIOPOJOBXK BEreTAIlIMHOrO IMEpioy Ta BUKOPUCTAHHS
no0puB, ¢ynrinuau (pakrop C) CyTTEBOro BIUIMBY Ha ACUMUISLINAHY ILJIOILY
pociivuH He Maiu (Tab:. 3.6).

Taomurg 3.6

JInHaMiKa nJIoui JMCTKOBOI MOBEPXHI POCIHH PillaKy 03MMOI0 32J1€5KHO Bij
eJeMEHTIB TeXHO,10ril BUPOLLYyBaHHs, THC. M>/ra (cepeane 3a 20222024 pp.)

[10o1ma TMCTKOBOI MOBEPXHI POCIMH, THC. M>/Ta
OyHriUA cTeOIyBaHHS OyToHI3a11is LBITIHHS
(daxTop C) BBCH 39 BBCH 55 BBCH 65
ynoopenns (pakrop B)
Ni140P40Kao | PoH + | N14oP40K4o | Don + | Ni4oPs0Kso | Do +
(don) Bpacitpen (pon) Bpacitpen (don) Bpacitpen
IIpo IIpo IIpo
riopua InVigor 1030 (pakrop A)
KoHTposb 12,3 14,3 18,4 20,8 37,6 40,6
[Tpomynbe 12,6 14,5 18,7 21,4 38,0 40,5
ITikTop 12,8 14,9 19,3 21,8 38,4 41,1
AxanTto ITmoc 12,7 14,6 18,6 214 38,1 40,6
Cimerpa 12,5 14,4 18,5 21,3 37,9 40,4
riopua Mepceaec (dbaxktop A)
KoHTpoib 11,1 13,5 17,6 19,7 35,0 37,5
[Tpomynbc 11,9 13,6 17,9 19,8 35,2 37,9
ITixkTop 12,2 13,9 18,1 19,9 35,8 38,1
AxanTto ITmoc 11,8 13,6 17,8 19,6 35,3 37,7
Cimetpa 11,6 13,7 18,0 19,8 35,4 37,6
riopua Excenmn (paxtop A)
KoHTpoib 13,1 15,4 18,9 21,7 38,7 41,8
[Tponynbe 13,6 15,8 19,4 22,0 39,3 423
ITixkTop 13,8 16,3 19,7 22,9 39,5 42 .4
AxanTto Ilmroc 13,6 15,9 19,4 223 39,3 42,1
Cimetpa 13,5 15,7 19,2 22,2 39,2 422
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VY a3y crebnyBanns pinaxy (BBCH 39) BinOyBaetrncst popmyBaHHs O14HUX
MaroHiB 1 T€HEPATUBHUX OPraHiB. 3r0JI0OM POCIWHU AaKTUBHO POCTYTh y BHCOTY.
MaxkcumanbHa MIoIa JUCTKOBOI MOBEPXHI BUSIBJICHA Y POCIHH ridpuay Excenin,
sika cranomna 13,1-13,8 tuc. m?/ra Ha BapianTi N4P10K40 (pon) Ta 15,4-16,3 THc.
M*/ra 3a Buecenns ®on + Bpacitpen IIpo. V riopuay InVigor 1030 acuminsiiina
IJI0INA pinaKky CTaHOBWJIA Ha JUISHKAX 3 BHeCEHHSIM NisPs K4 (pon) 12,3-12,8
THC. M?/Ta, a Ha BapianTi Ni4P40K4o (on) + Bpacitpen Ipo — 14,3-14,9 tuc. m*/ra.
Pocnunu ridpuny Mepcenec chopmyBaiivi HaitMeHITy ionty JUcTkiB — 11,1-12,2
trc. M%/ra (N140P40K40 — on) Ta 13,5-13,9 trc. m%/ra (N140P40K 40 + Bpacitpen I1po).

VY nepion Oyrtonizauii (BBCH 55), axa TpuBae B cepeanromy 20-25 ni0,
pPOCIIMHU pINaKy NOYMHAIOTh (PAKTHUHY 3aKJIaJKy MalOyTHbOIO BpOXKAK Ta
IHTEHCUBHO (DOPMYIOTH JIMCTKOBY MOBEpXHIO. Tak, 3a BHeCeHHs NisoP40Ka4o (doH)
IUIOINA JIMCTKIB HE3aleKHO Bix riopumy kommBanacs Bix 17,6 mo 19,4 tuc. m*/ra.
[To3zakopeneBe Bukopuctanus bpacitpen IIpo, 2 n/ra Ha donl Ni4oP4Kyo cripusiio
(GopMyBaHHIO TUCTKOBOT o Bif 19,6 10 22,9 thc. M%/ra.

@a3a uBiTiHHA TpuBaia 25-30 axiB. Lle oaHa 13 HAMOUTBII KPUTUYHUX (a3
PO3BUTKY KYJBTYpH, MiJl YacC SKOi BaXXJIMBOIO € HASBHICTh BOJIOTH, a/pKe Yy pasi ii
nediuuTy pociuHu (POPMYIOTh MEHIIY KUIBKICTh KBITOK 1 TUIOULY JIMCTKIB, & BXKE
chopMOBaHi MaroHW MOXYTh BIAMHpATUA. POCIMHM Tipiie 3acBOIOIOTH MOKHUBHI
PEUYOBHHM 1 3HIKYETHCS IXHS CTIHKICTD 10 XBOPOO. Y CTAaHOBJIEHO, IO B CEPEIHHOMY
3a TPU POKH JOCIHIJIKEHD T0puu GOpMyIOTh HAOUIBITY TMCTKOBY MOBEPXHIO, SIKA
3HAXOAMUTHCS B Mexax Bif 35,0 1o 42,4 tuc. m?/ra. Ilix yac LBITIHHSA [UIOIIA JIUCTS
JOCATAE MAKCUMYMY 1 MiCIIsl I[HOTO MOYMHAETHCS TPOIEC YCUXAHHS.

[Tnoma nuctkoBoi noBepxHi ridpuay InVigor 1030 3a nepion creGiyBaHHs -
UBiTiHHA 3pocia Bix 12,3 thc. M?/ra 10 37,6 Thc. M?/ra 3a BHECEHHS MiHEpAIbHUX
100puB Ni40P4Kag. [Toeqnanns NisoP40Ka4o 3 Bukopuctanusm SApaBira bpacitpen

ITpo crpusno 36ibIIEHHIO TION JIMCTKIB 3 14,3 10 40,6 Tuc. m?/ra (puc. 3.8).
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NMpo NMpo Mpo
crebnysaHHA 6yToHisauia UBITIHHA

®33a sereTalii Ta yaobpeHHa

Puc. 3.8. Iliioma sucrroBoi nmoBepxHi pociaun riopuay InVigor 1030 3ane:xxno

BiJ yno0penns ta pa3u Bereranii, Tuc. M*/ra (cepeane 3a 2022-2024 pp.)

[Tnoma nuctkoBoi MoBepxHi Tidpuxy Mepcenec 3a mepiof] cTeOIyBaHHS-
UBiTiHHA Oyna aHajoriuno i 3pocia Bix 11,1 tuc. m*ra go 35,0 Tuc. m%/ra Ha
minsgakax 3 BHeceHHAM N40P40K40, 0 Ha 1,2 Ta 2,6 THC. M%/Ta MEHIIE NOPIBHIHO 3
riopuzom InVigor 1030. Brecenns  NisoPsKso + SpaBira Bpacitpen Ilpo
3a0e31e4nso 301IbIIeHH IO JUCTKIB 3 13,5 1o 37,5 tuc. M%/ra, mo Ha 0,8 1 3,1

THC. M?/Ta MEHIIE I10 BifHOmEHHIO 10 riopumy InVigor 1030 (puc. 3.9).

45
40

37,5
35

35

30

25 17.6 19,7
20 13,5

11,1

1

1

5

0

THC M%/ra
wu

o

N140P40K40 DoH + N140P40K40 DoH + N140P40K40 $oH +
(doH) Bpacitpen (doH) Epacitpen (doH) Bpacitpen
Mpo Mpo Mpo
crebnysaHHa byToHisauis UBITIHHA

®asa seretauji Ta yoobpeHHa

Puc. 3.9. ILl1oma JimcTKOBOI MOBEPXHI poc/uH riopuay Mepceaec 3aj1eKHO Bij

yaoopennst Ta ¢asu Bererauii, Tuc. M*/ra (cepeane 3a 2022-2024 pp.)
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YcraHoBIeHO, IO IIOIIA aCHUMUIALINHOI MOBepXHI riopuay ExcemnmH 3a
nepiog CTeOJyBaHHA-IBITIHHA Oyla MaKCUMaJbHOIO cepell TIOpHaiB pimaky
03uMoro i cranosmia Big 13,1 tuc. m*/ra no 38,7 tuc. m*/ra (N140P10Kao). IIpupict
IJIOINI JIMCTKOBOI TIOBEPXHI 3a paxyHOK KOMOIHOBAaHOTO BHECEHHS JOOpHB
Ni4oPs0Kso + SpaBita bpacitpen Ilpo, 2 n/ra (BBCH 33-37) cranoBuB y ¢asi
crebmyBanHs 2,3 Tuc. M%/ra, y dasi Oyronizauii — 2,8 thc. M>/ra, y (asi uBiTiHHS
BimnosigHo 3,1 thc. M*/ra. Ilpyu 1bOMy HaHOLIBII ONTUMANBHA TUIOIA JHCTKOBOI
NOBEpPXHI BUsABJIEHA y TiOpuay ExcenmmH y mnepiof UBITIHHSA 1 CTaHOBWJIA B
cepellHbOMY 3a POKM gociikeHb 41,8 tuc. m*/ra. Lle cepennbopanHiii TiOpHz,
aJanTOBaHUM JI0 PpI3HUX MNPUPOJHO-KIIMATUYHUX YMOB Ta TEXHOJIOTII
BUPOILYBaHHS 3 pI3HUM piBHEM 3a0e3nedeHHs pecypcamu. Pociamnu no0Ope
3aCBOIOIOTh MIHEpaNbHUN a30T. ['10pua CTIMKUN A0 3MMOBHX TeMIIepaTyp Ta /10

po3TpicKyBaHHs cTpyuKiB (puc. 3.10).
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crebnyBaHHA 6yToHisauis UBITIHHA

®asza sereTauii Ta yaobpeHHa

Puc. 3.10. ILi1oma JucTKOBOI MOBEpPXHi poc/uH riopuay ExceniuH 3a1e:kHo

BiZ ynoOpenns Ta ¢asu Bererauii, Tuc. m%/ra (cepeane 3a 2022-2024 pp.)

YcranoBneno, mo GorocunTeTunmii mnotenmian (DdII) mociBy pimaky
03MMOT0 3ajiekaB BiJl O10JIOTTYHUX OCOOJMBOCTEH TiOpUIy, YIOOpEHHS, a TaKOXK
MDK(pa3HUX MEPI0JIiB POCTY 1 PO3BUTKY POCIHH. Tak, y pOCINH cepeHbOPAaHHBOTO

riopuay Excenmn naiiBumuii @I cnocrepiranu y nepiog OyToHI3awis-IBITIHHS —
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2,352 muH. M>-71i6/ra 3a BHeceHHs NigPi0Ks (pon) Ta 2,641 MaH. M>-1i6/ra 3a
kKoMOiHOBaHOTO BHeceHHS N40P40K4 + SApaBita bpacitpen [1po, 2 ii/ra (BBCH 33—
37). YV mixdazHuil mepiol YOTUPU CIPABKHI JTUCTKU-PO3ETKA JINCTKIB POCIUHU
11bOT0 T10pUIy chopMyBaIu 3a BHECEHHS JOOPUB (DOTOCHMHTETUYHHUM MOTEHITIA Ha
piBuai 0,521-0,556 muH. M>-1i6/ra. Mixdasauii nepion creGnyBaHHA-OyTOHI3aLisA
3a0e31eurB BTPUYl OUTHIIHMK (DOTOCHMHTETUYHUM IMOTEHIIa] MOPIBHSHO 3 PaHHIM
MDK(a3HUM [EP10I0M YTBOPEHHS PO3ETKHU JUCTKIB. 3a BHECEHHS N140P10K4o (PoH)
dorocunTeTnunmi noTennian riopuay Excenmmn cranosus 1,554 muH. M?-1i6/ra, a
Ha AUIIHKaX 3 BHeCeHHIM Ni40P40K4o + ApaBita bpacitpen [1po, 2 i1/ra (BBCH 33—
37) — 1,638 muH. Mm2-n1i6/ra (Tabmn. 3.7).

Tabmuusg 3.7

DOTOCHMHTETUYHUI MOTEHIiaJI POCJIUH PI3HUX riOpUAIB pinaky 03UMOro
32J1€5KHO Bil Misk(pa3HMX mepioais Ta yao0peHHs1, MJIH. M2-1i0/ra

(cepenne 3a 2022-2024 pp.)

®II pinaky 3a Mixk(da3HUMHU TEPI0JaMHU,
liopun | YmoOpenns MJIH. M>-1i6/ra
(paxTop A) | (dbaktop B) | 4 cipaBxHi TUCTKU- | CTCOMyBaHHS- | OyTOHI3aMIs-
YTBOPEHHS pO3€TKH | OyToHIi3aIlis IBITIHHS
JucTs (6—8 JTUCTKIB)
Il’lVigOI’ N140P40K40 0,494 1 ,542 2,346
1030 (don)
®oH + 0,534 1,628 2,628
Bbpacitpen
[Ipo
Mepcenec | NigoPaoKao 0,476 1,524 2,315
(dhom)
@oH + 0,516 1,603 2,576
Bbpacitpen
IIpo
Excemnmn N140P40K40 0,521 1,554 2,352
(hon)
®oH + 0,556 1,638 2,641
Bbpacitpen
IIpo
HIPys, MiiH. M?-1i6/ra 0,012 0,024 0,035
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doTocuHTETHYHUI ToTeHIian pociaud Tiopuay InVigor 1030 craHoBUB y
MDK(pa3HUI MepioJ — YOTUPHU CHPABXKHI JIMCTKU-PO3€TKA JIMCTKIB Ha JUITHKAaX 3
ynoopennsam — 0,494-0,534 wmun. m?-1i6/ra. Y mepion creGmyBaHHA-OyTOHI3aMis
®II 36inpmmBes 1o 1,542-1,628 muH. M2-1i6/ra i B mepion OyTOHI3aIig-IBITIHHS
OyB HaWOLIbIMM — 2,346-2,628 muH. M>-xi6/ra. Ilpupict @I 3amexHO Bif
no3akopeHeBoro mipkuBieHHs fpaBita bpacitpen Ilpo, 2 a/ra (BBCH 33-37)
craHoBuB 0,282 MiH. M>-116/ra a6o 10,7%.

PesynbTaT mOCHiKEHb CBiAYaTh, 10 HaWMEHIIUN (HOTOCUHTETUYHUMN
noTeHian copmoBaHo pociuHamu Tiopuny Mepcenec, Tak, y paHHbOMY
MDK(a3HOMY NEPIOJIl HE3AJIEHKHO BIJl YIOOPEHHS 1€l MoKa3HUK ctaHOBUB (0,476—
0,516 muH. M>-1i6/ra, y nepion credayBanHs-OyToHizamis — 1,524—1,603 muH. M-
1i6/ra i B mepion OyToHI3aLisA-BITIHHA BiIIOBIHO CTaHOBUB 2,315-2,576 MiH. M-
n16/ra. Bukopucranus noopusa fpaBita bpacitpen [Ipo cripusino 361abmenH0 OIT
pinaky o3umoro Ha 10,1%.

VY cTaHoBiI€HO, 10 3 POCTOM POCIIMH PINAaKy 03UMOTO YUCTa MPOYKTUBHICTh
dbotocunTesy (UI1D) 3HauHO 3pocTae 1 CBIAUUTH MPO MPUPICT 3arajabHOI OlomMacu
POCIIMH 3a MEeBHUI MPOMDKOK Yacy BIIHOCHO MOKa3HUKA CEPeHbOT TUIOIII JINCTKIB.
Jlanuii MOKa3HUK TOKa3ye poOOTy (HOTOCHHTETUYHOTO amapary HeE JHIIe 3a
O010METPUYHUMU JTAaHUMHU POCIINH, a i 32 KIJTBKICTIO 110 aKTUBHOTO (PYHKITIOHYBaHHS
JIMCTKOBOTO arapary.

VYV mixdaszHuii nepio Bii (GOpMYyBaHHS HYOTUPHOX JIMCTKIB IO YTBOPEHHS
poszetku (6—8 muctkiB) UIID HeszanexkHo Bif TiOpumy 1 yIOoOpEeHHS KOIMBaIacs B
Mexax Big 5,12 mo 6,72 r/m? 3a 100y. BiabIn onTUMaJIbHUMU BIJIMIYEHI T10pUAM
InVigor 1030 ta Excenin, y sikux 3a BHeceHHS NjsoP40Kao + SApaBita bpacitpen
[Ipo uncTa MpOAYKTUBHICTE (POTOCHHTE3Y 3pocTajia BiamoBigHo Ha 1,22 Ta 1,30
r/M? 3a 100y. Mixdasauii mepion creOnyBaHHA-OyTOHI3AIIsA XapaKTEpU3yBaBCs
3HAYHO BUIIMMH MOKa3HUKAMU Yy JaHUX TiOpuiB, mpupict cranoBuB 3,16 ta 3,19

r/M? 3a 100y (Tabm. 3.8).
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Taomurg 3.8
Yucta npoAyKTUBHICTh (DOTOCHHTE3Y POCIIHH PIMaKy 03UMOTO 3aJI€KHO BT

ribpuzis Ta ynoopenHs, r/mM> 3a 100y (cepemne 3a 2022-2024 pp.)

UII® pinaky 3a Mbk(azHUMEU TIepiogamH,
['6pun Y no6penns r/M? 3a 100y
(paxTop A) | (daktop B) | 4 cipaBxkHi TUCTKU- | CTEONyBaHHS- | OyTOHI3aIlis-
YTBOPEHHS PO3ETKU | OyTOHI3arlis IBITIHHS
JuCTs (6—8 JTUCTKIB)
InVigor N140P40K40 5 ,32 9,24 1 0,27
1030 (don)
®oH + 6,54 12,40 12,94
Bbpacitpen
IIpo
Mepcenec | NisoPaoKao 5,12 9,12 9,86
(hom)
®oH + 6,34 12,15 12,78
Bpacitpen
IIpo
Excenmu N14()P4()K40 5 ,42 9,32 1 0,64
(hon)
®oH + 6,72 12,51 13,12
Bpacitpen
IIpo
HIPys, T/M? 3a 100y 0,14 0,32 0,44

HaiiBuia yncra npoayKTHBHICT (DOTOCHHTE3Y IMOCIBIB pINAKy O3UMOIO B
CEpEeIHbOMY 3a TPU POKH JOCHiKeHb (opMmyBasiacs y Mik(aszHUN TMepion
OyTOHI3aIlisI-IIBITIHHA Ha BapiaHTI KOMOIHOBAHOTO BUKOPHUCTaHHS MiHEpaIbHUX
no6pus Ni40P4Ky4o + SApaBirta Bpacitpen IIpo, 2 n/ra (BBCH 33-37) — 12,94 /m?
3a 100y (riopux InVigor 1030), 12,78 r/m? 3a 100y (ribpux Mepcenec) i 13,12 r/m?
3a 100y (riopua ExceniiH).

Bucnoexu 0o po3oiny 3
1. TloBHi cxomm pocnuH TiOpuay InVigor 1030 1 Mepcenec cmoctepiranu 3a
pokamu JociimkeHsb uyepe3 9—12 nib, riopuny Excenmn — uyepe3 8—13 gHiB.
[lepion akTUBHOI OCIHHBOI BereTalii pinaky 03MuMOro TpUBaB BiJ CX0/iB 10 19—

20 mucronazna (hopMyBaHHS PO3ETKH JIMCTKIB) 1 cTaHOBUB 1 2021-2022 poky
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84-85 ni6, 2022-2023 poky — 88-89 ni6 Ta 2023-2024 poky — 84-85 mib.
Bereraritinuii nepion 2021-2022 poky TpuBaB 221 no0y, 2022-2023 poky —
222 nmo6wm i1 2023-2024 poxy — 228 mi.

. I'ycToTa pociuH pinaky 1o Mipi 301IbIISHHS ITUPUHU MIKPSIb 3MEHIITYBaIacs
i craHoOBMINIA I BY3bKOPSAHOTO criocoly cisou (15 cm) 42,7-43,1 wr./m?, mis
mixkpsamnsg 30 cm — 40,4-41,2 mr./m? i qus mixpsang 45 e —37,1-38,2 wr./m>.

3. MakcumaiabHy BUCOTY POCJIHH pilaKy 03UMOT0 CIOCTepiraiu y ¢asi [MBITIHHSI
3a PSIAKOBOTO coco0y CiBOM 13 MIMPUHOIO MIXKPsAL 15 cM, sika cTtaHoBuia 163
cMm (ti6bpun Mepcenec), 172 cm (riopun InVigor 1030) 1 173 cm (riGpua
Excenmin). ®opmyBaHHS BUCOTH POCIMH ICTOTHO PI3HUJIOCA 3aJIEKHO BIJ
TIAPOTEPMIYHMX YMOB BereTauiiHoro nepiogy. Haitbinbiia BucoTa cTe610cTor0
pinaky BingMiueHa y 2022 poiii, sika CTAaHOBUJIA HE3aJIekHO BiJl T10puay 164—-175
cM, y 2023 poui 3Hu3mnace 10 163—173 cm, a B 2024 poui — 162-171 cwm.
AHanoriyHa 3aJeKHICTh BUCOTH POCIIHUH 1 32 HIUPOKOPSTHOTO CIIOCO0Y CiBOU 3
mpunoto Mixkpsap 30 cm. Tak, Bucora pociauH riopumy InVigor 1030
ctanoBwia 170 cm (2022 p.), 167 cm (2023 p.) 1 164 cm (2024 p.). Cepenniii
MOKa3HUK 3a TPU POKHU cTaHOBHB 167 cM. Bucota pociun riopuny Mepcenec 3a
pokaMu 3Haxoawiacsd B Mexax Bil 157 cm go 161 cwm, a riopuny Ekcenin
BiMOBITHO 166—173 cM. 3a mmpuHu MKpAIb 45 ¢M BHCOTa POCIHMH PIMaKy
Oyra HATMEHIIOK MOPIBHSHO 3 MIMPUHOIO MIXKPsiAb 15 cm 130 cMm.

4. Cepen riOpuiiB HaliMeHIIy BUCOTY chopMyBasiu pociivHu ridopugy Mepcenec,
sgKa B CepeaHbOMY cTaHOBmJIa 3a BHeceHHS NisP4Kso (pon) 161 cm, a 3a
koMOiHOBaHOTO BHeceHHsI Nis4PsKso + Bpacitpen Ilpo — 164 cm. Cepenns
BUcoTa pociuH riopuay InVigor 1030 Oyna HaiOUIBII ONTUMAIBEHOIO 32 000X
BapiaHTiB 3 ynobpenusm — 167 cm 1 171 cm, y ribpuny Excenmn nanuit
MOKa3HUK cTaHOBUB 166 cM 1 170 cm.

5.3a momero JMCTKOBOI MOBepXHI TiOpua ExcenmmH mepeBaxkae riOpun
Mepcenec Ha 9,6% y ¢asi crebmyBanns 1 Ha 10,3% y da3i uBitinusa. ['6pun
InVigor 1030 BiamoBinHO (opmye 1uiolry JUCTKIB Ha 6,9 Ta 7,6% Oinblie

NOpPIBHAHO 3 T10puaoM Mepcenec.
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6. Pociuau cepemapopanHboro riopuay ExcemmH (opmyBamym MakcHMalbHE
3Ha4YeHHsI ()OTOCMHTETUYHOTO MOTEHINany y MbK(a3zHuil mepion OyTOHI3aIis-
UBiTiHHS — 2,352 MuH. M>-71i0/ra 3a BHeceHHs Ni40P40K4o (don) Ta 2,641 mum.
M2-11i6/ra 3a komOiHOBaHOTO BHECEHHS Ni40P40K40 + SApaBita Bpacirpen Ipo, 2
a/ra (BBCH 33-37). [Ilpupict (OTOCHHTETHYHOTO TMOTEHINANy BiJ
MmikpoaoOpuBa SpaBita bpacitpen [Ipo cranoButs 10,9%.

7. OnTUManbHU TIOKa3HUK YHUCTOI TPOAYKTUBHOCTI (poTocuHTE3y Oyio
3adikcoBaHo B Mbk(pa3HUIl mnepiof OyTOHI3aliA-LBITIHHA Ha BapiaHTI
KOMOIHOBAHOTO BUKOpPHUCTaHHSI MiHepanbHUX H00puB NigPsKso + SpaBita
Bpacitpen IIpo, 2 n/ra (BBCH 33-37) y ri6puay InVigor 1030 — 12,94 r/m? 3a
100y, y riopuny Mepcenec — 12,78 r/m? 3a 106y Ta ri6puny Excenmm — 13,12
r/M? 3a 100Yy.

8. BpaxoByroun 010710T14H1 0COOJMBOCTI PIIaKy O3UMOTO 1 HAJIEKHICTh HOTO /10
rpynu BUOATIMBUX 1010 MIHEPAJTLHOTO >KUBIICHHS KYJIbTYP, CI17] PO3POOIATH

MIPU MOT0 BUPOIITYBAaHHI BIAMOBIAHY CUCTEMY YI0OpEHHS.

Pe3ynbTaT NOCHIIKEHHS, MNPEACTaBIeHl y po3aull 3, omyOJiKOBaHO B
HayKOBHX nparsix asropa: [13, 15, 18].

VY po3ain 3 BUKOPUCTAHO MaTepiayid 3 BIAMOBIAHUMHU MOCHIIAHHSIMH Ha TaKl
HAyKOBI JKepena 31 CimucKy Jjiteparypu: [7, 8, 10, 15, 18, 19, 25, 27, 33, 42, 45, 50,
52, 58, 64, 79, 89, 95, 98, 115, 116, 130, 133, 138, 143, 144, 149, 175, 182, 187,
203-206].
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PO3ILI IV. YPOXKAHHICTD TA AKICTh HACIHHS PIITAKY
O3UMOTI'O 3AJIEXKHO BIJI OCHOBHUX EJEMEHTIB TEXHOJIOT'TI
BUPOILIIYBAHHSA B YMOBAX JIICOCTEITY ITPABOBEPEKHOI'O

Pimak o3umuii € HalOLIBII PEeHTAOETBFHOIO KYJIBTYPOIO B YKpaiHi 1 TOMY
noTpedye po3mUpeHHs IUIonl BupolryBaHHs. I[lporopiu (2024 p.) BigOynocs
CKOPOYEHHS MOCIBIB IIi€l KyJIbTYpu B €Bpomi 4epe3 aHOMAaJbHO TEIULy BECHY.
AHaJIITUKA BBaXKAIOTh, 1[0 KOMIIEHCYBaTH AedIUUT pinaky nepepoOHi 3aBoau €C
OyIyTh 3a paxyHOK YKpainu ta ABctpaunii [32, 117].

Hacinns pinaky mictutb 10 50% omii, Ouika 16-29%, kinitkoBuHu 6—7% 1 24—
26% 0e3a30TUCTUX EKCTPAKTUBHUX pedoBHH. OpHak, cepedaHs BpOXKaHICTh
HACIHHA piNaKy O3UMOro B YKpaiHi HMHI HMXKYa BiJl T€HETUYHOrO MOTEHINATy
cydacHux copTiB 1 ri0puaiB [7, 93]. [loreHuiiiHa NPOAYKTUBHICTh PIMNAKY CATAE
piBast 400—450 1/ra, ane cranom Ha 2001-2007 pp. BoHa peaiizyBayiacs JUIIE HA
11-13%, mo € OiomoriunuM piBHeM. DaKkTUYHA YPOXKAWHICTH (3 ypaxyBaHHSIM
BTpar) ctaHoBwia juiine 9—11 Big nmorenmiitnoi [21]. Tomy BUHMKAae HEOOXIAHICTh
MONIYKY MUISXIB YJOCKOHAJICHHS €JIEMEHTIB TEXHOJIOT1M BHUPOIIYBAaHHS PINaKy
O3UMOTO AJI PI3HUX TPUPOAHO-KIIMATUYHUX YMOB.

Ornsan mxepena HayKOBOi JITEpATypH CBIAYUTH, IO YPOXKAWHICTH 1 SKICThH
HACIHHA pIMaKy O3MMOTO 3HAYHOI MIpOI0 3alieKUTh BiJ 3a0€3MEUEeHHS] POCIUH
eJIEMEHTaMH KUBJICHHS [28, 46, 85, 92]. locTaTHA KIJIbKICTh OCHOBHUX IMOKMBHHX
PEYOBHH Ta TYCTOTA POCIIMH € JKUTTEBO BAKIMBUMHU (DAKTOPAMHU, 1110 BILTUBAIOTH HA
IPOAYKTUBHICTh OJIIMHOTO pinaky. BUHsABIEHO BaXIUBICTh 30aJaHCOBAHOTO
BHeceHHs N, P, K, S 1 B 3a pi3HOi I'ycTOTH POCIIMH y MOCIBaX O3MMOTO pirnaky.
[HnuBiNyabHUN PICT POCIMH KOMIIEHCYE HU3BKY I'YCTOTY POCIIHH, aJjie 301IbIICHHS
HOPM BHECEHHS J0OpHUB MPU3BOAMTH JI0 3HAYHOTO 30UIBIICHHS BPOXAalo pINaKy,
TOOTO ONTUMAaJbHI HOPMH TMOXHUBHUX PEUYOBHUH € KPUTUYHUM (aKTOpOM Yy
BUpoOHMITBI HaciHHsA [117, 118, 156, 209].

[aporepMiuHi YMOBM YKpaiHU CHPHUATIWBI IS HOPMaJIbHOTO POCTY 1

PO3BUTKY POCIWH pinaky o3umoro. OmHak, MOTEHIal OUTIIIOCTI BITYU3HIHUX Ta
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1HO3EMHUX COPTIB 1 MOPHUIIB i€l KyJbTYPH Y BAPOOHHMYHUX YMOBAaX CTAHOBUTH JIUIIIE
1,7-2,8 T/ra, 10 3HAYHO HIKYE CEPEIHHOEBPOTICHCHKOTO piBHA. Tomy
YIOCKOHAJIEHHS 1 po3po0Ka €JIEMEHTIB aJalTUBHUX TEXHOJIOTIM BUPOITyBaHHS,
0COOJIMBO B yMOBaxX 3MiHH KIIIMaTy, CIPUATAME OTPHUMAHHIO BUCOKOT BPOXKafHOCTI
HaciHHs pinaky Ha piBHI 4,0-5,0 1/ra. BupomyBaHHS BHCOKOMPOIYKTHBHHX
riopuaiB B ymoBax IIpaBoGepexunoro Jlicocremy morpedye ontumizallii CTpOKiB
ciBOM, HOPMU BHCIBY, CUCTEMH YJIOOPEHHS, 3aXUCTy POCIWH BiJ] HIKOJOYHMHHUX

opraHi3MiB Toio [92, 126].

4.1. ®opMyBaHHA BPOKANHOCTI HACIHHA PiNaKy 03MMOI0 3aJI€’KHO Bil

0co0IMBOCTeH TiOpuaiB Ta cOCO0iIB CiBOM (IUPUHU MIKPAID)

4.1.1. KiabKicTh CTPYYKiB Ha POCJIHHI PillaKy 03MMOr0 3aJIe:KHO BiJ

oco0iuBOCTel ridopuay i cnnoco0y ciBOM (MIMPUHU MIKPAID)

Cepen OCHOBHUX €JEMEHTIB TEXHOJIOTIT BUPOLIYBaHHS pINaKy O3UMOr0 €
n001p afanTUBHUX T1OPUIIB 1 COPTIB ISl KOHKPETHOI TPUPOAHO-KIIIMATHYHOT 30HH,
JOTPUMAaHHS ONTUMAIBHUX CTPOKIB 1 CITIOCOOIB C1BOU Ta BiAMOBIIHI HOPMH BUCIBY
HaCIHHS, SIK1 0 3a0e3neuryii HeoOX1HY MUIBHICTE cTebmocToro [40, 44, 84].

Onnum 13 OGIOMETPUYHUX TMOKAa3HHUKIB, IO XapaKTEpU3y€ 1HIUBITyabHY
MPOYKTUBHICTH PI3HUX T1OPHUIIB piMaKy 03UMOro € (GOpMyBaHHS CTPYUKIB HA OJHIN
pocnuni. [IpoBeneHi MONAbOBI AOCTIKEHHS y TEPIIOMY JOCHIAlI CBIIYaTh, IO
KUIBKICTh CTPYYKIB Ha POCJIHHI PIMTaKy iICTOTHO 3ajieXkaia BiJl T1IIPOTEPMIYHUX YMOB
BEreTalliHOTO MEpIOAY POCIHH, O10JOTTYHUX OCOOJMBOCTEH riOpuay 1 crnocoly
ciBOM (mupuHN MIKpSAb). OTpuMaHi pe3ylbTaTd TOKa3ylOTh, IO HAWOUIBII
CIPUSTIUBUMH JIJII POCTY 1 PO3BUTKY POCIHH pirnaky Ta (GOpMyBaHHS CTPYUKIB
Oynau morogHi ymMoBu BeretariiiHoro mnepioany 2021-2022 pp., OCKUJIbKM BOHU
CYNPOBOKYBATUCS T1ABUIIEHOIO KUTBKICTIO BOJIOTH 1 HASIBHICTIO HEOOX1THOTO JISI
POCIMH Temia MOPIBHAHO 3 6aratopiuyHoo HOpMot. OcoOJIMBO 1€ 0YyJI0 BaXKIIUBO y

nepioj OCIHHKOI 1 BIIHOBJICHHS BECHSIHOT BereTalii pociaus (tadm. 4.1).
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Taomung 4.1

[TopiBHsUTBPHA XapaKTEPUCTHKA T1OpUIIB pillaKy 03UMOT0 3a KiJIbKICTIO CTPYUKIB
Ha POCJIMHI 3aJI€KHO BiJ] IIUPUHUA MIXKPSIJIb Ta POKY JTOCIIKEHb, IITYK

——_— Crioci6 cisbu, KinpKicTh CTpYUKIB Ha POCIIMHI 32
( (baKTI()) ¢ A) IIUPUHA MIKPSIb, poKaMu, ITYK
p cM (¢aktop B) 2022 2023 2024 |cepenHe

15 433,3 412,3 417,3 | 4209
InVigor 1030 30 456,3 431,0 433,0 | 440,1
45 453,3 4233 425,3 | 4340
15 430,3 411,3 415,77 | 419,1
Mepcenec 30 4473 428,7 428,3 434,8
45 457,0 421,3 427,0 | 435,1
15 435,0 421,7 419,7 | 4255
Excenmn 30 4597 4353 4343 4431
45 466,0 432,0 434,0 | 4440

HIPys, miT. (3arajipHa) 10,93 8,35 3,93 —

st paktopy A 6,31 4,82 2,27 —

st pakropy B ta B3aemonii A i B 6,31 4,82 2,27 —

Bnpogosx BereraiiiiHoro mnepiony 2022/2023 poky BiaMivanu OIbIIY
KUTBKICTh TEIUIa 1 MEHIIy CYMY ONaiB, IO OCOOJUBO OYyJIO XapaKTEPHO Y IMepioj
BIIHOBJICHHS BECHSHO1 Bereraimii poCiIWH pinaky. AHaJIOTIYHOW Oyna
XapaKTEepPUCTHKA MOrOJHUX YMOB Y Mepioj Bererauii pinaky ozumoro 2023/2024
poKy. YcTtaHOBJeHO, mo Yy pociuH Tiopuny InVigor 1030 B ymoBax 2022 p.
dbopmyBasiocss Ha OJIHIM POCIIMHI HE3aJEKHO BiJl IIUPUHU MiKpAap 433,3-456,3
CTPYUKIB, 10 Ha 21-25,3 wt. Oubiue nopiBHsHO 3 2023 pokoMm 1Ha 16,0-23,3 mir.
oibire mopiBHsHO 3 2024 p. Y pocnun ridpuay Mepcenec KUTbKICTh CTPYUKiB Oyiia
Ha 19-35,7 mr. Gineinoro nopiBHsHO 3 2023 p. 1 Ha 14,6-30,0 mT. (2024 p.), ay
pociuH TiOpuay Excenmma Biamosimuo Ha 13,3-34 mr. Ginmbine (2023 p.). Ta Ha
15,3-32,0 wr. (2024 p.). OntumansHOO Ui (OPMYBaHHSI CTPYUKIB BHSIBJICHO

mupuHy MiKpsiab 30 cM, 3a sKoi Ti0puau pinaky chopMyBaiu B CEPEAHLOMY 3a TPH
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poku jgociikeHb 434,8—443,1 cTpydkiB Ha OAHIA POCIMHI Ta MIUPOKOPSIHUM
nociB Ha 45 cm — 434,0-444,0. 3a mmpuHA MiXpsab 15 cMm Lei moka3HUK OyB

3HaYHO MEHIIMM 1 cTaHOBUB 419,1—425,5 cTpyukis.

4.1.2. BpoxkaiiHicTh pilaKy 03UMOI0 3aJI€KHO BiJl 000 IMBOCTEM TIOpUIY

i cmoco0y ciBOM (IIMPUHU MiKPSAAb)

Pesynbrati OTpUMaHWX HAyKOBUX JOCTIDKCHb CBiAYaTh IIPO BHCOKY
INPOAYKTUBHICTh pilaky o3umMoro B ymoBax Jlicocteny IIpaBobGepexHoro, mo
CIPUSUIA ONITUMAIILHOMY POCTY 1 PO3BUTKY POCIIMH. BposkaliHICTh pilaKy 03UMOro
3QJICKUTHh BiJI TEHETMYHOrO MOTEHIlaly CyYacHUX TiOpuIiB, ajamnTaiii ix 10
KOHKPETHUX MPUPOJHO-KIIMATUYHUX YMOB, TE€XHOJIOT1i BHPOIIYBAaHHS 1 3arajiom
BHCOKOI KYJbTYpU 3emiiepoOcTBa. HOBITHI arpoTeXHOJIOTIl MOBUHHI HaHO1IBIIT
MTOBHO 33JIOBOJIBHATH MOTPEOy POCIHMH PilaKy O3WMMOTO B €JIeMEHTaX KUBJICHHS,
BOJIOT03a0€3MEeYEHOCT], CHPUSTIMBOMY TEMIIEPATYPHOMY PEXHMI BIPOJIOBK
BereTailii. YCTaHOBJIEHO, 110 peaizallisi noreximiany riopuny InVigor 1030 3Haudo
3aJiekalia BiJi crocoOy CciBOM pirnmaky 03uMoro. MakcuMmaiibHa BpOXKalHICTh HACIHHS

OTpUMaHa 3a MUPUHUA MDKPsAL 30 ¢M 1 KoJlMBasiacs 3a pokamMu B Mexkax Bin 4,18 10

4,68 1/ra (puc. 4.1).

BASF InVigor 1030

> 4,68 4,47
4,35 433 :

- 4,5 4,03 5 gg 418 417 4
= 4
.35
£ 3
U
T 25
)é 2
g 1,5
o 1
> 0,5

!

0

15 cm 30cm 45 cm

Cnocib cisbu, cm

2022 w2023 =2024

Puc. 4.1. Ypoxkaiinictb Hacinug riopuay InVigor 1030 3ase:xno

BiJI ctoco0y ciBOM Ta POKY A0CJIIKEeHb
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Haiikparii ymoBu 117151 (hopMyBaHHS BpOXKaitHOCT1 HACIHHS ckitanucs B 2022 p.
— 4,68 1/Ta, mo Ha 0,35 1/ra 6ubIIe opiBHIHO 3 2023 p. Ta Ha 0,5 T/ra O1IBIIE, HIXK
y 2024 p. CiBOa pimaky 3 MUAPUHOIO MIKPSAIs Ha 45 cM 3a0e3neunsa ypoxKainHICTh
Hacinug riopuny InVigor 1030 Bin 4,0 1o 4,47 T/ra 1 Oyna aHAJIOTTYHOIO 32 POKaMH
nochimkenb. HalimeHia yposkailHICTP OTpUMaHa Ha BapiaHTI 3 BY3bKOPSIHUM
crocooom ciBom Ha 15 cm — 3,88—4,35 1/ra.

HaiiBuma BpokaiiHicTh HaciHHS ri0puay Mepcenec (kommanii NPZ
LEMBKE) cranoBuna 3a mmpuau Mixpsiab 30 cm B 2022 p. — 4,5 1/ra, y 2023 p. —
4,13 T/raiB 2024 p. — 3,95 1/ra. lllupokopsigHa ciBda pinaky o3uMoro Ha 45 cM
3a0e3neuniia BposKaifHICTh HACIHHS 32 pokaMmu Ha piBHI 3,9—4,22 1/ra, mo Ha 0,05—
0,28 T/ra MeHme mopiBHAHO 3 MDKpsagsM 30 cMm. HaifHmk4da mpoOayKTHBHICTB
pinaky riopuay Mepceec BUsiBIeHa 32 By3bKopsAIHOI ciBOU Ha 15 cMm (3,68-3,95

T/ra), mo Ha 0,27-0,55 1/ra menme, Hix ciBb6a Ha 30 cMm (puc. 4.2).

NPZ LEMBKE Mepceaec

4,5

4,13 395 4,22

4,02 39

3,95 3,82 3.8

YpoaiHicTb, T/ra
M
Ok UM OWwOn oo

15cm 30 cm 45 cm

Cnocib cisbu, cm

H2022 m2023 wm2024

Puc. 4.2. YpoxaiinicTs HaciHHA riopuay Mepceaec 3a71€5KHO

Bi/I crmoco0y ciBOM Ta POKY J0CJIi/IKEeHb

HacinneBa npoaykruHicTh riopuny Excenmn (kommanii BAYER JIK) Takox
3aJiekalia Bl crocoOy ciBOM 1 HaMBUIOK OyJsia BiAMIYEHA 3a IIMPOKOPSTHOTO

criocoOy ciBOM 3 mupuHOI0 MIKPsAIb 30 cM — 4,22-4.72 1/ra (puc. 4.3).
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BAYER EkcenwH
4,72

4,42 4,42

4,28

4,22 4,23

3,95

P

41395

= [ [F8]
OUNpEpuUoUlw U &~ UL

YpoalHicTb, T/ra

o

15cm 30cm 45 cm

Cnocib cisbu, cm

W2022 WM2023 ™2024

Puc. 4.3. Ypo:uxkaiinicTs HacinHs riopuay ExceniH 3ajiexHo

BiJ c1oco0y ciBOM Ta POKY A0CJIIIKEeHb

[Ipupict ypoxaro NOPIBHSHO 3 MUDKpAIIAM |5 cM CTaHOBMB 3a pOKamu
nociimkens 0,44 1/ra (2022 p.); 0,32 1/ra (2023 p.) Ta 0,27 1/ra 'y 2024 p.
Bpoxaitnicte HaciHHA pinaky riopuny Excemnmn 3a ciBou Ha 45 cMm Oyna
MEHIIIO0 BiJl ONTUMaJIbHOTO crocoOy ciBou (30 cm) Ha 0,3 T/ra (2022 p.), 0,19 1/ra
(2023 p.), 0,27 1/ra (2024 p.) 1 nepeBUIlyBaia BapiaHT 3 BY3bKOPSAIHOIO C1BOOKO (15
cm) — Ha 0,14 1/ra (2022 p.); 0,13 1/ra (2023 p.), WO CBIAYUTH NPO BUCOKY
MPOYKTUBHICTH 1 AN TUBHICTh JAHOTO T1OpUIY 10 MOTOHUX YMOB BUPOIIYBaHHS
Pesynbraty nmociimkeHb CBiT4aTh, IO TPOAYKTHUBHICTh PI3HUX TiOpUIIB
pinaKy 03MMOTr0 ICTOTHO BIJIPI3HsIAcA SIK MK COOO00, TaK 132 POKaMU JOCIIIKEHb.
HaiiGinpmr cripusiTivBI YMOBH JUIsl POCTY, PO3BUTKY pOCIMH 1 (OpMYBaHHS
IHIUBIIyaIbHOI TPOMYKTUBHOCTI  TiOpuaiB Bigmivanu y 2022 Tta 2023 pp.
["ippoTepmMiuHi yMOBU BereTaliinoro nepioay 2024 p. Oy MEHII COPUSTIMBUMM,
10 MPU3BEJIO 10 3HAYHOT'O 3HMKEHHS BpOKaWHOCTI HAaCiHHSA A riopuny InVigor
1030 mopiBasHO 3 2022 p. Ha 0,47—0,50 1/ra 1 mopiBHsAHO 3 2023 p. Ha 0,15-0,17
T/ra. Y ribpuny Mepceaec 3HUKEHHS BpOkKatHOCTI BiI0y0cs BianoBiaHo Ha 0,27—
0,55 (2022 p.) 1 0,14-0,18 /ra (2023 p.). Y ribpuay Excenin BiamMidanu 3HMKEHHS
BpOkaiHOCTI BIIpoaoBx 2024 p. mopiBHsHO 3 2022 p. Ha 0,33-0,50 T/ra 1 MOpiBHSIHO

32023 p. — Bianosigao Ha 0,15-0,28 T/ra.
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4.2. ®opMyBaHHS BPOKAMHOCTI HACIHHSI PINaKy 03MMOI0 3JI€KHO Bil

0co0iuBOCTeM ridpuaiB, 100puB Ta QyHriUIIB

Binomo, 110 ribpuau pimaky 03MMoro 011bI yposKaiiHi, Hi>K COPTH, OJTHAK JIJIS
(dopMyBaHHS ypOKallHOCT1 BOHU TOTPEO0YIOTh BUCOKMX HOpM 100puB Ta 33P. CopTr
K, Y CBOIO Uepry, XapaKTepU3YIOTbCS BUIIUM BMICTOM OJii, HU3bKOIO BapTICTIO
MOCIBHOTO MaTepiany. BoHu OUIbIII a1anTUBHI 1 INTACTUYHI IO HECTIPUSITIMBUX YMOB
BEreTalii Ta MEHII BUOArjiuBl J0 €JIEMEHTIB JKHUBJICHHSA Ta 3aXHUCTy POCIUH.
[ToBIIbHUI PO3BUTOK POCIUH BOCEHU CIIPUSAE MPOBEACHHIO CIBOM y OUIBII paHHI
CTPOKUA. 3 METOI YHHUKHEHHsS MOTOJHUX PHU3UKIB, HAayKOBLI PEKOMEHIYIOTb

BUPOOHHMKAM BHPOIIYBAaTH B FOCIOAAPCTBl cOpTH 1 ridpuau [14, 139].

4.2.1. KigbKicTh CTPYYKiB HAa POCIAHHI PINaKy 03MMOI0 3aJI€’KHO BiJ

0co0JmMBOCTeM riOpUay, y100peHHs i PYyHTIIUIHOTO 32aXUCTY

Brecenns MinepanbHuX 100puB y HOpMi N140P40K40+ Bpacitpen [Ipo cnpusiio
dbopmyBaHHIO cTpyuKiB y ridbpuay InVigor 1030 — 407,8 ., 1110 Ha 6,2 CTPYUKIB

OibIIe, HIXK Ha AUISTHIN 3 BHECEHHIM Ni49P40K4o (puc. 4.4; nox. XK1-K3).

438,3
) 4417
4547
) 447
461
9)
50,3
43,7
) 435,3
437
44,7

) 4393
432,3

4333
) 426,7
428,7
;419
4297
43,5
) 43,7
) 427,3
a14
) 4087
) 441
y 4377

) 400,7

KinbKicTb CTpYUKiB Ha POCAUHI, WT
+
=
o

1 2 3 4 5 1 2 3 4 5

N140P40K40 (¢oH) ®oH + Bpacitpenlpo

QyHrigman:
1. KoHTpone; 2. Mponynec; 3. Miktop; 4. AkanTo MNawoc; 5. CimeTpa

M2022 #2023 #2024

Puc. 4.4. KiabkicTh CTPYUKiB Ha poc/iuHi pinaky o3uMoro riopuay InVigor

3aJ1esKHO Bix 100puB Ta ¢pyHrinuais (2022-2024 pp.), mr.
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VYcraHoBIEHO, 110 HA MOKA3HUK (OPMYBaHHS KUIBKOCTI CTPYYKIB Ha POCIUHI
pI3HHUM, ajie BarOMHM 1 3aJIe’KaB BiJ] BUIOBOTO CKJIaTy TpemapariB, OJHAK CYTTEBO
CIPUSIB 3pPOCTAHHIO KIJIBKOCTI CTPYYKiB. Tak, 32 BUKOPUCTAHHS YOTHPHOX BH/IIB
¢ynrinuaiB Ha (oHl NisPsKs y ribpuay InVigor 1030 KiNbKICTH CTPYUKiB
36utbIryBasiack 10 430,9—437,4 m., mo Ha 29,3 mt. Ta 35,8 mWT. CTpy4KiB OLIbIIE
MOPIBHSHO 3 KOHTpoJeM (0e3 oOnpuckyBanHs). Ha BapiaHTi 3 moeHaHHSIM MaKpo-
1 mikpogoOpuBa Nj40P40K4o + Bpacitpen [Ipo mpupicT cTpydkiB Ha OHINA pOCTUHI
ctaHoBHB BiamoBigHO Bixg 29,6 mrt. (Akonto Ilmoc) mo 45,7 mr. (Iliktop).
Haii6inbm epextnBanM BusBubcs Qynrinua [likrop (453,5 mr.).

Pocouau ribpumy Mepcenec Ha BapianTi NjsoP4Kao + Bpacitpen Ilpo
3abe3neursid yrBopeHHs 406,9 mt. cTpyukis, 1mo Ha 6,0 mIT. OUIbIIE MOPIBHSHO 3

BHCCCHHSIM N14()P4()K40 (pI/IC. 45)

470
460
450
440
430
420
410
400
390
380
370
360

447
441,7
446,71
440,3
440,3

o ™
= g
T m

=

438,7
437.3

KinbKicTb CTpY4KiB HA POCAWHI, WIT

1 2 3 4 5 1 2 3 4 5

N140P40K40 (¢oH) ®oH + Bpacitpenlpo

OyHriunam:
1. KoHnTpons; 2. Nponynec; 3. Miktop; 4. AkanTo [awoc; 5. CimeTpa

M2022 W2023 W2024

Puc. 4.5. KisibKicTh CTPpYUKiB Ha poc/iuHi pinaky o3umoro riopuay Mepceaec

3aJIe:KHO BiJ 100puB Ta ¢pyHrinuais (2022-2024 pp.), mwr.
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VY ribpuny Mepcenec KiIbKICTh CTPYUYKIB 3a paxyHOK Aii (pITOHIUAIB Ha
BapiaHTi Nj40PsKy4 30impmryBamacs mo 426,9-431,7 mT., mo MOPIBHSHO 3
KOHTPOJILHUM BapiaHTOM 0e3 oO0npucKyBaHHs 3poctaio Ha 26,0 mr. 1 30,8 mr. Ha
OUIstHKaX 3 BHKOpUCTaHHIM NisoPs Ky + Bbpacitpen Ilpo y mporo ribpumy
dbopmysanocs 434,7 (pyurinun Axanto Ilmroc) 1 442,4 crpyuku (dyHrinmmg
[TixTop), mo Ha 27,8 Ta 35,3 mIT. 61yIbIIIE TTOPIBHSHO 3 KOHTPOJIEM.

VY riopuny Excenmma 3a BHeceHHsS Ni4Pi K49 + Bpacitpen IIpo Oymo
chopmoBaHo 412,7 mTyK CTPYUKiB Ha pOCIUHY, 110 Ha 7,9 IIT. MepeBakajio BapiaHT
3 BHeCEHHAM Nj40P40K4o. Pociuau ribpuny Excenmn chopmyBanu 3a BHECEHHS
Ni40P40K4o (dbon) Ta 3acTocyBanns ¢ynrinuais g0 436,8—447,8 crpyukis, 110 Ha

32,0 143,0 . Giiblie MOPIBHIHO 3 BapilaHTOM 0e3 oOrprcKyBaHHs (puc. 4.6).

D 476,2

148
o
1e]
<

470
460
450

5

430
420
410

3

390
380
370
360

KinbKicTb CTpYYKiB HA POCAWHI, WIT

N140P40K40 ($oH) ®oH + Epacitpenlpo

Pyurigmom:
1. KouTtpone; 2. Mponynsc; 3. Miktop; 4. AkauTo MNawoc; 5. Cimetpa

2022 W2023 W2024

Puc. 4.6. KisibKicTh CTPpYUKiB Ha poc/IuMHi pinaky o3umoro riopuay Excenn
3aJIe:KHO BiJ 100puB Ta ¢pyHrinuais (2022-2024 pp.), mwr.

Buecennst NjsoPsK4o + Bpacitpen IIpo 3abesneumno o 443,6-—458,1

CTpyuKiB Ha pocnuHi. Hali6iib1m ontumansHuM Biagmiuenut Gyurinua Ilikrop, 3a

aKoro Oyno cdopmoBaHo Ha 45,4 mT. CTpydKiB OUIbIlEe, HDK Ha BapiaHTi 0e3

MIPOBEJICHHS OOMPUCKYBaHHS TOCIBIB.
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4.2.2. BpoxkaiiHicTh piaKy 03MMOro 3aJ1eKHO0 BiJ 0c00MBOCTel TidOpuay,
yA00peHHs i QYHTIUIHOT0 3aXUCTY
PesynbTaTi 10oCHiIKEeHb MOKa3yloTh, 110 BUPOLIYBaHHS PINaKy O3UMOTO Ha
yopHo3eMi TunoBomy Jlicoctemy I[IpaBoOepexHOro crpuse OTPUMAHHIO BUCOKOTO
BpOkaro HaciHHsA (Tadm. 4.2).
Ta6mus 4.2
Bpo:kaiiHicTh pinaky 03MMOro 3aj1e;KHO BiJl riOpuaiB, ya1o0OpeHHs Ta

¢yurinuanoro 3axucry (2022-2024 pp.), T/ra

I'6pun Y nobpenHns OyHrinua BposkaiinicTs 3a pokamu, T/ra
(daktop A) | (Daktop B) (Paxrop C) 2022 2023 2024 CepesiHe
KoHnTpob 3,64 3,42 3,19 3,42
[Iponynsc, 0,9 n 4,47 4,17 4,06 4,23
N140P40Kao  [jier0p, 0,5 1 4,58 4.26 411 432
(bom) X camro Timoc, 11 | 4,16 3,99 3,90 4,02
Vigor Cimetpa, 1 1 422 4,03 3,89 4,05
1030 Kontposb 3,82 3,59 3,38 3,60
[Iponynsc, 0,9 n 4,68 4,36 4,18 441
Bpacqi)T(;)}é;Hpo TixTop, 0,5 7 4,75 4,42 4.23 4.47
Axanro Ilmroc, 1 1 4,32 4,17 4,10 4,20
Cimetpa, 1 11 4,40 4,22 4,08 4,23
KonTpo:ib 3,37 3,20 3,09 3,22
[Iponynsc, 0,9 n 4,27 4,08 3,92 4,09
le‘?ﬁl“f){‘“’ Mikrop, 0,5 1 436 | 414 | 39 414
Axanto Ilmoc, 1 1 | 4,02 3,88 3,82 3,91
M Cimetpa, 1 1 4,12 3,93 3,80 3,95
epcenec
Kontponb 3,58 3,38 3,21 3,39
Dor + [Iponynsc, 0,9 n 4,48 421 4,05 4,25
Bpacitpen TTpo [TixTop, 0,5 n 4,58 4,24 4,07 4,30
AxanTo ITmoc, 1 1 422 4,01 3,93 4,05
Cimerpa, 1 11 4,33 4,04 3,93 4,10
KoHTpo:b 3,63 3,51 3,19 3,44
[Iponynsc, 0,9 1 4,64 4,19 4,06 4,30
N14oPaoKao  [Tixrop, 0,5 1 4,71 427 4,11 436
(bom) o Thmoc, 11 | 4.42 4,04 3,96 4,14
Cimetpa, 1 1 4,35 4,15 3,94 4,15
Excermu KOHTpOIb 3,85 3,67 3,41 3,64
[Iponynsc, 0,9 n 4,80 4,40 4,14 4,45
Bpaci%}é;ﬂpo ITikrop, 0,5 4,91 4,44 4,17 4,51
Axanro ITmoc, 1 1 4,62 4,17 4,03 427
Cimerpa, 1 1 4,58 4,21 4,01 4,27
HIPos, T/ra: 2022 ABC - 0,05; A-0,02; B—0,01; C-0,02; AB-0,02; AC —0,04; BC—0,03
2023 ABC -0,08; A—0,02; B—0,02; C-0,03; AB—-0,03; AC —0,06; BC—0,04
2024 ABC —0,06; A—0,02; B—0,02; C—0,02; AB-0,03; AC—0,04; BC-0,03
TounicTs nocmiay, % | 045 | 068 | 055 | —
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TpupiuHi MOIBLOBI JOCIIKEHHS CBIIYATh, 110 YPOKAHHICTh HACIHHS pilaKy
O3UMOTO 3HAYHOIO MIpOI0 3ajiekalia Bl MOTOJHUX YMOB BEreTallliHOTO Mepioay.
Tak, MakcumaibHa YpOXKaWHICTh BHsBIeHa B ymoBax 2021/2022 poky, ska
He3aJIeKHO BiJl paKTOpiB BUBUCHHS 3HAX0AMIIacs B Mexax Bija 3,37 1/ra 10 4,91 1/ra.
["iporepmiuHi MOKAa3HUKH OCIHHBOI Ta BecHsAHOT Beretallii 2022/2023 poxy Takox
Oynau CHPUSTIMBUMHU JUISI POCTY 1 PO3BUTKY POCIMH pINaKy, OAHAK IMOKA3HUK
YPOKaHOCT1 MOPIBHIHO 3 TOIMEPETHIM POKOM 3HU3UBCS 1 cTraHOBUB Bij 3,20 T/ra
T/Ta 1/Ta 1o 4,44 1/ra.

HaliMeHil TpOAyKTUBHUM 3a YpPOXKaWHICTIO BIJAMIYEHHMM BereTaliiHuii
nepion 2023/2024 poky, KUl XapaKTepu3yBaBCs HEJOCTATHBOIO KIJIbKICTIO OMa/IiB
1 TIABUIICHOIO TEMIEPATYPOI0 MOBITPA y KPUTHUYHI MEPIOAM BEreTalii pOCIHH
pinaky. YposkaiiHiCTh KoJIMBajlacs 3a BapianTamu Bix 3,09 1/ra no 4,23 1/ra, mo Ha
0,28 1/ra 1 0,68 T/ra MeHie nopiBHsHO 3 2022 pokoMm Ta Ha 0,11 T/ra1 0,21 T/ra
BiIHOCHO 2023 p.

Busisneno, 1110 Ba)xiuBe 3HAUSHHS Y BUPOOHUIITBI HACIHHA MAa€ MPaBUIIbHUN
n00ip TiOpuaiB pinaky o3umoro. Tak, cepes cCydyacHHX TiOpHIB, 110 BUBYAIUCS,
HaiOUIbIn ontuMmanbHuMu Oy Excermmmn Tta InVigor 1030. T'i6pun Mepcenec
3HAYHO MOCTyNaBCsA 3a yciMa 1HAMBIAYAJIbHUMH OlOMETPUYHHUMH IMOKa3HUKAMHU
pPOCTY 1 PO3BHUTKY, a TAKOX SAKICHUMHU MTOKa3HUKAMU HACIHHA. Y CEpeIHbOMY 3a TPU
POKHU JOCTIHKEHb YpOXKalHICTh HaciHHs riopuay InVigor 1030 cranoBuna 3,44—
4,51 1/ra, riopuny Excenmn — 3,42-4,47 1/ra. HaiimeHnia ypokaifHICTh HaCiHHS
BUsIBIIeHA Yy T10puay Mepceaec — 3,22—4,30 1/ra.

Ha npoaykTUBHICTB pillaky 03MMOT0 3HaYHO BIUIMBAE PIBEHb MIHEPAILHOTO
*uBNieHHs. PocnuHu BHOAriuBl 10 MOKUBHUX PEUOBUH 1 NOTPEOYIOTh BHECEHHS
Makpo- 1 MikpoesneMeHTiB. Tak, 3acrocyBanHs Nj40P40Kao (bon) mix riopua InVigor
1030 B cepennbomy 3a0e3nedye 3,42 T/ra HaciHHS, a BHECEHHS NigPioKao +
Bbpacitpen [Ipo (BBCH 31) na 0,18 1/ra nepesutrye ¢oH, riopun Mepcenec — Ha
0,17 t/ra, a riopun Excernma — Ha 0,20 T/Ta.

3HauyHy TpuOaBKy yporKaro HaCciHHS pinaky Ha (oH1 ya00peHHs 3a0€31eUnio

obOmpuckyBanuss pocnuH (Qysrinugamu (y a3t neitinas BBCH 65). Tak,
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obnpuckyBanHs riopuay InVigor 1030 mpemaparom Ilpomynec (0,9 n/ra) nHa
BapiaHTi Ni40P40K4o cipusizio oTpumanHio yposkaitHocTi 4,23 T/ra, 1110 IepEBUIIYE
KoHTposbHUN BapianT Ha 0,81 T1/ra; dynrimua Ilikrop (0,5 n/ra) 3abe3nmedynn
HaWOLIBITY ypoKalHIcTh 4,32 1/Ta; AkanTo Ilmtoc (1,0 n/ra) Bianosiano 4,02 1/ra
ta ¢yarinug Cimetrpa (1,0 n/ra) — 4,05 1/ra. [lpupict ypoxaro Ha BapiaHTi
Ni4oP40K4o + Bpacitpen Ilpo Bix ¢yHTIIUAIB CTAaHOBHUB IIPU 3aCTOCYBaHHI:
[Tponynsc — 0,81 1/ra, IlikTop — 0,87 T/ra, Akanto Ilmoc — 0,6 T/ra Ta CimeTrpa —
0,63 1/ra. I'ilbpun Mepceaec 3abe3neunB HallMEHITY YpOKallHICTh HACIHHS pllaKy
o3uMoro. Tak, Ha BapiaHTi 3 BHeCEHHSM N40P40K4o (hoH) 11eit mokazHuK KOJTMBaBCS
3a obmnpuckyBaHHs ¢yHrimuaamu Big 3,91 1/ra (Akanto Ilmoc) no 4,14 T/ra
(ITikrop). OOnpuckyBaHHS PpOCIAMH Ha (OHI MIHEPAIBHHUX JOOpPHB Yy HOpMI
Ni40P40K4p crpusimo 301bIICHHIO YpOXKaMHOCTI TMOPIBHSAHO 3 KOHTpoJjieM (0e3
obnpuckyBanHns) Ha 0,66 1/ra (Akanto I[lmroc) 10,91 1/ra (IlikTop).
MakcumanbHUil ypokail HaclHHS oOTpuMaHo Bix riOpuay Excenmn. B
CEpEeIHbOMY 3a TPH POKH JTOCIHIIKE€Hb, OONMPUCKYBAHHS POCIUH (YHTIIMIaMU Ha
don1 Nj40P40K4o 3a0e3meunno ypoxaitHicts HaciHHs B 4,14 1/ra (AxanTo ILmtoc)
1o 4,36 1/ra (Ilikrop), mo Ha 0,70 1/ra 1 0,92 T/Ta GiIBIIE TOPIBHIHO 3 BapiaHTOM
0e3 oOmpuckyBaHHd. Ha pgunsiHKkax 3 MO€JHAHUM YIOOPEHHSIM — YpOXKaWHICTh
cranoBmwia 4,27 1/ra (Akanto Ilmoc 1 Cimerpa) Ta 4,51 1/ra (IlikTop), mpupict

ypokaro Bij pyHrinumiB BiamosigHo craHoBuB 0,63 1/ra 1 0,87 T/ra.
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4.3. SIKiCHI MOKA3HMKHN HACIHHSI PIlIaKy 03MMOI0 3aJI€KHO BiJ 0C00JIMBOCTEM

riopuaiB Ta cnnocodiB ciBOU

YcranosneHo, mo Ha Macy 1000 HaciHHH pimaKy O3UMOIO TaKOX BIUIMBAIU
criocoOu ciBOM, YMOBH BUPOIIYBAHHS 1 IESIKOIO MIpOIO OCOOJIMBOCTI T10pH/IIB, 110
BUBYAJIMCSA y TIEPIIOMY J0CIii. Tak, HAWMEHITUM JaHWH MOKa3HUK SKOCTI HACIHHS
BUSBJICHO Ha BapiaHTi 3 CiBOOIO pimaky Ha 15 cM 1 He3anexkHo Bia riopuay maca 1000
HAclHMH cTaHoBmiIa 5,1-5,6 1. 3a mupokopsaHoi ciBou Ha 30 1 45 cm maca 1000

HACIHMH KOJMBaJacs B Mexax Big 6,0 10 6,4 r (Tadm. 4.3).

Tabmuus 4.3

Maca 1000 HaciHuH pinaky 03MMOro0 3aJ1e5KHO BiJl 0C00JIMBOCTel riOpuIiB Ta
croco0iB ciBom (2022-2024 pp.)

. Crioci6 ciB6u, mmprHa Maca 1000 HaciHuH 3a poKamu, T
["6pun ,
MDKpPsb, CM 2022 2023 2024 | cepenHe

InVigor 15 cm 5,4 5,4 5,3 5,4
1030 30 cm 6,4 6,4 6,0 6,3
45 cm 6,3 6,3 6,0 6,2
15 cm 5,3 5,1 5,0 5,1
Mepcenec 30 cm 6,1 6,2 5,7 6,0
45 cm 6,0 6,1 6,0 6,0
15 cm 5,9 5,4 5,4 5,6
Excenmmn 30 cm 6,7 6,3 6,1 6,4
45 cm 6,7 6,4 6,1 6,4

HIPys, r (3aranpHa) 0,14 0,27 0,20 —

1St pakTopy A 0,08 0,16 0,12 —

it paktopy B Ta B3aemonii A 1 B 0,08 0,16 0,12 —

[Torogui ymoBu 20222023 pp. Oysu OUTbLI CIPUATIAUBUMHU AJ11 POPMYBAHHS
macu 1000 HaciHuH, sSiKa 3HAXOIMJIACS HA MIMPOKOPSIHUX MOCIBaX B Mexax Bij 6,0
10 6,7 T, a B yMoBax 2024 p. nei moka3HUK cTaHOBUB 5,7—6,1 1. 3a Kpalliorw Macoro
1000 naciauH ciig BuaudTu riopuau pinaky Excenmn (6,4 1) Ta InVigor 1030

(6,2-6,3 T).
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4.4. SIkicHi TNOKA3HMKHM HACIHHAI PIiNaKy O03MMOI0 3aJIeKHO Bil

0co0IMBOCTEH riOpuaiB, y100peHHs i PYHTIUMIHOTO 3AXHUCTY

Ycranosneno, mo Maca 1000 HaciHMH pimaky O3UMOTO 3aJIEKUTh Bif
TIIPOTEPMIYHMX YMOB BEreTaliiHOTO TEpioAy KYJIbTYpH, 1000py TiOpuiB,
yIOOpEeHHS Ta OONPHUCKYBaHHS pociuH (yHTimumaamu (tadi. 4.4).

Taomurg 4.4
Maca 1000 HaciHuH pinaky 03MMOro 3aj1e;KHO BiJ riOpuaiB, y100peHHs Ta

¢yurinuais (2022-2024 pp.)

Ti6pun | YmoGpeHHs OyHrimma Maca 1000 nHaciHuH 3a pokamu, T
(®Pakrop A)| (Paktop B) (Paktop C) 2022 | 2023 | 2024 | cepenHe
KonTtponn 5,13 | 5,07 | 4,77 4,99
N1aoPaos [Iponynec, 0,9 n 6,23 | 6,10 | 5,87 6,07
lg&) O“I?I) * Mikrop, 0.5 1 6,40 | 6,17 | 593 | 6,17
BASF in A.KaHTO Ilmoc, 1 1| 5,86 | 5,90 | 5,73 5,83
Vigor Cimetpa, 1 11 5,90 | 5,97 | 5,77 5,88
1030 KoHTpoJib 5,23 | 5,23 | 5,00 5,15
®ou +  |IIponynsc, 0,9 1 6,30 | 6,30 | 6,07 6,22
bpacitpen |Iliktop, 0.5 n 6,57 | 6,40 | 6,07 6,35
ITpo Axanto Ilmoc, 1 m| 593 | 6,00 | 5,87 5,93
Cimetpa, 1 11 6,10 | 6,23 | 5,90 6,08
KonTtpoman 5,00 | 497 | 4,50 4,82
Ni40P40K4o [Iponymsc, 0,9 i 5,63 | 5,70 | 5,33 5,55
(domn) ITixTop, 0,5 11 5,70 | 5,77 | 5,53 5,67
NPZ A.KaHTO Ilmoc, 1 m| 5,35 | 5,40 | 5,20 5,32
LEMBKE Cimetpa, 1 1 528 | 5,30 | 5,17 5,25
Mepcesec KonTpob 5,07 | 497 | 4,70 491
®oun + |[Iponynsc, 0.9 1 5,72 | 5,90 | 547 5,70
bpacitpen |[liktop, 0.5 i 5,88 | 6,00 | 5,67 5,85
ITpo Axanto Ilmoc, 1 m| 5,33 | 5,50 | 5,40 5,41
CimeTtpa, 1 1 5,41 | 5,67 | 5,33 5,47
KoHTpoIb 525 | 5,20 | 4,87 5,11
Ni40P40K4o [Iponynbc, 0,9 n 6,23 | 6,17 | 5,73 6,04
(domn) ITixkTop, 0.5 i 6,46 | 6,23 | 5,87 6,19
Axanto ITmoc, 1 n| 6,00 | 5,97 | 5,57 5,85
BAYER Cimetpa, 1 1 5,88 | 5,97 | 5,57 5,81
Excenmmn KoHTpoJib 528 | 5,33 | 5,13 5,25
®ou + |IIponynsc, 0,9 1 6,47 | 6,50 | 5,90 6,29
bpacitpen |Ilikrop, 05 1 6,57 | 6,67 | 6,03 6,42
ITpo Axanto Ilmoc, 1 m| 6,10 | 6,17 | 5,73 6,00
Cimetpa, 1 11 5,97 | 6,30 | 5,63 5,97
HIPos, r 0,14 | 0,18 | 0,22 —
TounicTh gocmay, % 0,85 1,06 | 1,40 —
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Maca 1000 HaciHMH ycixX TiOpHaiB pillaKky, 10 BUBYAIMCS, 3HAXOAUIACs B
3aJIEKHOCTI BiJ] BEJIMYMHHU ypOXKalo 32 poKaMu AOCIIHKeHb. Tak, HAMBUIIMM LIeH
MOKAa3HUK SIKOCTI BHUsIBIEHUN B ymMoBax 2022 poky, B 2023 porii A€o 3HUKyBaBCs
1 HaiimeHI1a Maca BigmiueHa B 2024 porii. Hait61ae1ma maca 1000 HaciHWH BUSBIICHA
y riopuny Excenmu — 6,19 r1 6,42 r 3a obnpuckyBanHsa npenaparom [likrop.
3actocyBanHs Ni49P40K4o+ Bpacitpen [Ipo 3a6e3neunso npupict Macu HaCciHHS Ha
0,14 r mopiBHsHO 3 BHeceHHsM Juie Ni40P40K4o (m0a. 3-1-3-3).

Maca 1000 nacimua riopuay InVigor 1030 xonuBasiacsi Ha yaoOpeHHX
nIsiHKax 0e3 3actocyBaHHs (QyHTIUAIB y Mexax 4,99-5,15 r. OOnpuckyBaHHS
pPOCIUH (PYHTIMAAMEU CYTTEBO CHPHUSIIO MIBUILICHHIO IILOTO MOKAa3HUKA HA BapiaHTI
Ni140P40K4o + Bpacitpen [Ipo: [Tponynsc — 10 6,22 1; [Tikrop — 6,35 1; Akanto [lnroc
— 5,93 ri Cimetpa — 6,08 1.

[TopiBusiHo 3 momnepennimu riopunamu Excemmua Ta InVigor 1030, siki
XapaKTEPU3YIOThCS OUIBIIOI0 YPOXKAMHICTIO 1 KpalllMMU SIKICHUMU TOKa3HUKaMH,
HaciHHA ri0puny Mepcenec mano menmry macy 1000 HaciHMH: Ha yAOOpEHHX
ninsHkax — 4,82 v ta 4,91 1. 3a o0npUCKyBaHHS POCIWH pinaky GyHTilHIaMHA Maca
1000 nacinuH 3pocTana j0 5,25-5,85 r. YcraHoBeHO, 10 HAMOUTbIII ONTUMAaILHUM
oyB nipenapart [likrop — 5,67 r Ha BapianTi N40P40K4o Ta 5,85 T 3 BUKkopucTaHHAM
Ni140P40K49 + Bpacitpen IIpo (BBCH 33-37).

BaxxnuBUM MOKa3HUKOM SIKOCT1 HACIHHSI PINIAKy € YMICT OJIii, SIka Ma€ MIUPOKE
BUKOPHCTAHHS, a caMe: JIJI CIOKMBAHHS JIFObMU, SK JDKEPENO BiJHOBIIIOBAHOI
eHeprii (0lomaquMBO), CHpPOBMHA ISl XIMIYHOI MPOMHCIOBOCTI, JHKEpEJIo
MNOBHOLIHHOI €Heprii Ta BMICTy OlIKa y KOpMax sl TOAIBJII TBapUH TOIIO.
JloCIiIKEHHS 100 BUBYEHHS BIUIMBY IPYHTOBO-KIIMAaTUYHUX, arPOTEXHIYHUX Ta
reHeTHYHuX (akTopiB Ha (OPMYBaHHS YPOXKAWHOCTI 1 SIKICTh PIMAKOBOI OJIii
MOKa3yl0Th, IO Ha BMICT OJii B HACIHHI piMaKy spOro 3HAYHO BIUIMBAE (PAKTOP
copty (50,4%), Bapiant ynoopenss — 35,2% ta Hopma BuciBy pociut (11,3%), sika
B KIHIIEBOMY IMIJICYMKY (OpMye€ IUIONLy >KUBICHHS, a OTXKE OIOCEPEIKOBAHO
MoB’s3aHa 1 3 1HIMMU (akTopamu. SKICTh OJIli, oJepkKaHOi 13 HACIHHS pIMaKYy,

1CTOTHO 3aJIeKUTh BiJ YI0OpeHHS Ta BUOpaHuX CTpoKiB ciBou [109].
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PinakoBa oJ1is MOPIBHSAHO 3 1HIIMMH POCIMHHUMHM OJIISIMHM, Ma€ HAaWHMKIUN
BMICT (6—8%) HAaCMYEHHMX >KUPHUX KUCIOT BIJ 3arajbHOl iX KUIBKOCTI 1 Oarara
pocauHHUMH cTepuHamu. B omii pimaky mictutees 20-26% ninoneBoi ta 10%
JIIHOJICHOBO1 KHCJIOT 3a CHPHUATIMBOIO iX cmiBBigHOIIEHHS (2,5:1). Pesynbratu
JOCTIPKeHb CBIq4aTh, 1m0 HaciHHA TiOopuay InVigor 1030 mictuTe HalOLIBILY
cepeaHto KUtbKicTh oiii — 51,0%, riopua Excenmn — 48,0% 1 riopug Mepcenec —
47,0% (Tabmn. 4.5).

Tabnuys 4.5
YmicT 0J1il y HACiHHI Pi3HUX TOpPUAIB pimaKy 03UMOro0 3aJI€KHO BiJl y100peHHs

Ta 00NPUCKYBaHHA POCJIUH pyHrinuaamu (cepeane 3a 2022-2024 pp.)

VYMict omii y HaciHHI TOpUIiB, % HA CyXy PEUOBHHY

DyHrinya InVigor 1030 Mepcenec Ekcenun
Ni140Ps0Kao | Do + | NigoPaoKao | DPon+ | NigoPs0Kao | Pon +
(bow) | Bpacitpen | (pom) | Bpacitpen | (pom) | Bpacitpen
TIpo Ipo Ipo
Kontpoib 50,4 50,8 46,2 46,6 47,0 47,5
[Iponynsc 50,7 51,4 46,6 46,9 47,6 47,9
[TikTop 51,1 51,7 47,0 47,5 48,3 48,8
AxkanTo [lmroc 50,6 51,3 46,5 46,8 47,6 47,9
CimeTtpa 50,5 51,2 46,3 46,7 47,4 47,7

3a BHeceHHs Ni40P40K4o BMIiCT 0111 y HacinHi riopuny InVigor 1030 cranoBuB
50,4%, a mpoBeneHa GpyHTiIMIHa 00poOKa MOCIBIB CIIPUSIE MABUIIIEHHIO BMICTY OJi1
Ha 0,1-0,7%. Bukopuctanus noegaanoro BHeceHHs Ni40P40Kao + bpacitpen [po (y
dazi BBCH 33-37) 3a6e3neunno Bmict omii 50,8%, a nogaTkoBe 0OMpPUCKYBaHHS
MOCIBIB PYHTIIIUAAMU CIIPUSIIO 301IbIIIeHHIO BMicTY outii Ha 0,4—0,9%. HalOunbmumii
BMICT OJTii Y BCiX TPHOX T10pHU/IiB o/iepkaHo Ha BapiaHTi 3 yaoOpeHHIM Ni4oP40Kao +
Bbpacitpen I1po 1 06po6koro dpynrinumom [ikrop — 51,7% (InVigor 1030). V pociun
riopuay Mepceaec MakCUMadbHUM BMICT OJIii CIIOCTEpIrajid TAaKOX Ha JaHOMY

BapiaHTi 1 BiH ctaHoBUB 47,5%, a y ri0puay Exceniun BinnosiaHo — 48,8%.
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Hacinns pinaky BHUIIOrOo Kiacy 3a SAKICHUMUA TIOKa3HMKaMU TOBUHHO
BIJIMOBIIATH HAIllIOHATLHOMY cTaHAapTy Ykpainu 3rigHo 3 JICTY 4966:2008, BmicT
€pYKOBOi KHCIIOTH HE IOBUHEH TiepeBUIyBaTH 1,5%, rIIIOKO3WHOJIATIB — HE O1TbIIIe
HDK 20,0 MKMOJIB/T, @ KUCJIOTHE YKCJIO OJIi1 B HACIHHI TOBUHHO OyTH HE OlJIbIIIe, HIXK
3,5 mr KOH/r [107].

Cenekuionepamu me 'y 1975 1 1980 pp. Oysio cTBOpEHO TOPUAM 3 HU3BKUM
BMICTOM TJIFOKO3MHOJIATIB Ta Oe3epykoBi. Ile cmpusiio 3MmiHI Hampsamy
BUKOPHUCTaHHS IIIUPOKOT0 ACOPTUMEHTY T1OpPHU/IIB, 110 HE MICTATh €PYKOBO1 KUCIOTH
Ta TJIFOKO3UHOJATIB Ha XapYOBHA.

[lokasHuku sikocTi pinmaky o3zumoro Tridopuay InVigor 1030 3anexats BiA
BIJIMBY OKPEMHX €JIEMEHTIB TEXHOJIOT11 BUPOLIyBaHHs (Tad. 4.6).

Tabnuys 4.6
BruiuB ynoOpenHs i GyHrinuaHoi 00po0KU HA AKICHI MOKA3HUKH

HaciHHA pinaky o3uMmoro riopuay InVigor 1030 (cepenne 3a 2022-2024 pp.)

VYwmict .

Kucnotne 3arajnbHui

Ynobpenns | DyHTriUMa | YUCIO, MT FJHOKO?H- Oinka, | ojii, | BUXig OJIii,
KOH/r | MOMTB 10| o T/ra

MKMOJIb/T

KonTtposb 1,55 18,61 19,12 | 50,4 1,72
N1acPaKas [Mpomyibe 1,34 18,12 19,64 | 50,7 2,14
(bom) ITikTop 1,25 17,81 20,46 | 51,1 2,21
Axanro [Tmroc 1,26 18,08 19,72 | 50,6 2,03
Cimerpa 1,27 18,06 19,45 | 50,5 2,04
KonTpois 1,46 18,53 19,35 | 50,8 1,83
don + [Mpomynse 1,21 18,01 20,18 | 51,4 2,27
Bpacitpen | Iliktop 1,18 17,47 21,16 | 51,7 2,31
ITpo Axanro ITmroc 1,21 17,84 20,56 | 51,3 2,15
Cimerpa 1,20 18,02 20,24 | 51,2 2,16
HIPos 0,06 0,21 0,42 |0,27 0,15

BaxxnuBUM SKICHUM MOKa3HUKOM XapaKTEPUCTUKU CTYMEHS CBIKOCTI KUPY B
HACiHHI BBaXKA€TbCA KHCIOTHE YHCIIO, IO YMOBHO MOKa3ye€ KUIBKICTh BUIBHHUX

KUPHUX KUCJIOT, K1 HE MpopearyBaiu 3 riinepuHoM. i kuciaotu noripurytoTs cMak
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pIMaKoBOi OJii 1 MPUIIBUAIIYIOTH i 3TIPKHEHHS, TOMY JIJIi BHUKOPHCTaHHS ii B
XapyOBUX LUISAX KUCIOTHE YUCIIO TOBUHHE OyTH HU3bKUM. Pe3ynbratu JociiKeHb
CBIT4aTh, IO 3a BHECEHHS MiHepanbHUX T0OpUB Ni40P40Kao (hoH) manuii mokasHUK
OyB HaiiBumM 1 cranoBuB 1,55 mr KOH/r, 1110 He nepeBUIILy€e TOMYyCTUMHUX HOPM.
3actocyBaHHs (QyHTIIUIHOTO 3axUCTy Ha (oHi NjsoP4Ka mano 3mMory 3meHmmTH
kucioTHe uucio 1o 1,25-1,34 mr KOH/r. BHeceHHs KOMIUIEKCHOTO MIKpO100prBa
Bpacitpen Ilpo ta QyHTiuAIB TaKoXK CHPUSIO 3HUKEHHIO KUCIOTHOTO YHUCIA JI0
1,18-1,21 mr KOH/T.

AHanoriyHy 3aKOHOMIPHICTh CIIOCTEpIrajdd 3a BMICTOM TJIFOKO3WHOJIATIB
(CTIOJIyKH TIOTJIIKO3UIIB), K1 3HaXOAMWINCS y Mexax Bia 17,47 mxMonw/T 1o 18,12
MKMOJIb/T, 1[0 MEHILE MOPIBHSIHO 3 KOHTpOJIEM 0€3 BUKOpPUCTaHHA (YHTIIUAIB
(18,53-18,61 MxMonb/T). YMicT Olika B HACiHHI pillaky O3MMOTO CTaHOBUB
He3aJIeXXHO BiJ (akTopiB, mo BuBYaiucsa B pochial Big  19,12% mo 21,16%.
Po3paxyHku cBig4aTh, 10 BUXIA OMil 3 OJWHMIN IUIOII 3aJCKHUTh BiJl BEIUIUHU
BPOKAMHOCTI HACIHHS T10pUIIB pillaky 03UMoro. BpaxoBytoun BUCOKHI BMICT OJIii
B HaciHHi r10puay InVigor 1030, 3aransHuil Buxig onii cranoBus Big 1,72 no 2,31
T/ra. Ha Bapianti 3 BHeceHHsIM Nj40P4K4o + Bpacitpen Ilpo 1 o6npuckyBaHHsIM
nociBiB QpyHriuuaom Ilikrop orpumanuii HallBUILIKMI MTOKa3HUK — 2,31 T/ra omii, mo
Ha 0,48 T/ra OinbIe, HIXK HA KOHTPOJTI 0e3 (QyHTIIHUIHOT 00pOOKH.

YcraHoBieHo, 0 Ha SKICTh HACIHHA T10puay Mepcenec TakoXK BIUIMBAIOThH
TaKl YUHHUKH, K YIOOpEeHHS 1 BHeCeHHs PyHrinuaiB (Taodu. 4.7).

MiHiMallbHEe 3HAYEHHS KHUCJIOTHOTO YHCJIa Y HAacCiHHI JaHOro TiOpumy
oTpuMaHo 3a 00poOku pociun Qynrinugamu (Ilikrop, Ilponynsc, Akanto I[ltoc 1
Cimetpa) — 1,22—1,25 mr KOH/r, mo na 0,26—0,29 mr KOH/r MeHI111€ mOpiBHSHO 3
koHTposieM (1,51 mr KOH/r). BMICT IIFOKO3MHOJIATIB Y HACIHHI PilaKy 3a BHECEHHS
Ni40P40K4o cTanoBuB 18,83 Mxmoub/r, a 00poOka NociBiB (yHTILMAAMHA CHOpPHsLIIA
3MEHIIIEHHIO iX KigbkocTi g0 17,89-18,18 mxmoaw/r. Ha BapiaHTi 3 BHECEHHSIM
Ni40P10K4o + Bpacitpen Tlpo (BBCH 33-37) i ¢yHrinumaoo oOpoOKO0 JTaHMiA

IMOKa3HUK cTaHOBUB 17,54-18,13 MKMOJIB/T.
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Tabnuys 4.7
BruiuB ynoOpenHns i pyHrinuaHoi 00po0KM HA AKICHI MOKAZHUKH

HaciHH# pinaky o3umoro riopuay Mepcenec (cepenne 3a 2022—-2024 pp.)

Ywmict .
Kucnotne 3aranpHui
) TJTI0OKO3H- : :
Ynobpennsi | DyHriuua | 4YUCIO0, MT ; Oinka, | omii, | BUX1A4 O,
KOH/r | Ho7atiB, % % T/Ta
MKMOJIB/T
Kontposnb 1,56 18,83 19,06 46,2 1,49
[Tpomynbc 1,38 18,17 19,52 46,6 1,91
Ni40P10K40
ITikTop 1,28 17,89 20,28 47,0 1,95
(¢pon)
Axanto ITnroc 1,30 18,18 19,31 46,5 1,82
Cimerpa 1,31 18,15 19,12 46,3 1,83
KonTpoias 1,51 18,57 19,07 46,6 1,58
®doH + [Ipomyse 1,25 18,05 20,06 46,9 1,99
Bbpacitpen | ITikTop 1,22 17,54 21,02 47,5 2,04
ITpo Axanro ITnroc 1,23 17,89 20,33 46,8 1,89
Cimerpa 1,24 18,13 19,86 46,7 1,91
HIPos 0,07 0,25 0,46 0,31 0,24

TeopeTnyHo 1 MPAKTUYHO OBEACHO, IO O1OK 1 OJisi HAKOMUYYIOTHCS 0
HACTaHHS MOBHOI CTUIJIOCTI HAaClHHS. A TUIACTUYHI MOXKUBHI PEYOBHUHHU HACIHHSA
YTBOPIOIOTHCSA 3 BYTJICBO/IIB, SIKI CHHTE3YIOThCS B 3€JICHHX YaCTHUHAX POCIIHUH PINaKy
03UMOTr0 B Tpoiieci (POTOCUHTE3Y 13 BYIVIEKUCIOTO razy Ta Bojau. CepeaHiid BMICT
O11Ka y HaciHHI T10puay Mepcenec 3a BapiaHTaMu JIOCH1 Ty 3HAXOIUBCS Y MeXax BiJl
19,06 no 21,02 %. 3aranpHuii Buxig oiii 3a BHeceHHS Ni40P40K40 cTanoBus 1,83—
1,95 1/ra, a Ha BapianTi N40P40K4o + Bpacitpen [Ipo (BBCH 33-37) 1 ¢pyHTinmmaHOI0
00poOkoro BianmosigHo 1,89—2,04 T/ra.

Pesynbraty gocmimkeHb CBIiTYaTh, 1m0 (OPMYBAaHHS SIKICHUX MOKa3HUKIB
HaclHHA TiOpuay EkcenmiH He MOCTynaroThbCsl BHILE OMHCAaHUM riOpuaaM, a 3a

JESKUMH O3HaKaMH MepeBaXkaroTh riopun Mepcenaec (Tadim. 4.8).
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Tabnuys 4.8

BruiuB ynoOpenHns i GyHrinuaHoi 00po0Ku HA AKICTh HACIHHA piaKy

o3umoro riopuay Excenun (cepenne 3a 2022-2024 pp.)

VYwmict .
Kucnorne 3aranbHui
) IJIIOKO3HU- | . .
Ynobpennsi | DyHriuuja | 4YUCIO0, MT . Olnka, | oiii, | BUX1] Oii,
KOH/r | Homatis % % T/Ta
MKMOJIB/T
Kontpoib 1,52 18,58 19,11 | 47,0 1,62
[Tpomynbc 1,33 18,09 19,73 | 47,6 2,05
Ni40P10K40 :
ITikTop 1,26 17,78 20,44 | 483 2,11
(pomn)
Axanro ITmoc 1,26 18,06 19,78 | 47,6 1,97
Cimerpa 1,28 18,08 19,46 | 47,4 1,97
Konrposns 1,47 18,59 19,34 | 47,5 1,73
®doH + I[Mpomynbc 1,22 18,08 20,21 | 47,9 2,13
bpacitpen | ITiktop 1,19 17,48 21,18 | 48,8 2,20
[Tpo Axanto ITnroc 1,21 17,84 20,58 | 47,9 2,04
Cimerpa 1,22 18,07 20,16 | 47,7 2,03
HIPos 0,06 0,30 0,51 | 0,37 0,12

BusiBneHo, 1o HaciHHs T10puay ExkcenuiH Ha ycix JOCIIIHUX BapiaHTaX MaJlo
HU3BbKE 3HAUYCHHS KHCJIOTHOro ymucia (He Oinpine 1,52 mr KOH/T), mo mo3Bosse
BUKOPHCTOBYBATH OJIIIO IIUX POCIUH JJIsl XapuOBUX MOTPEO. YMICT MIFOKO3UHOJIATIB
y Haci"Hi naHoro riopuay 3a BHeceHHS NiPiKio cTanoBuB 18,58 Mkmonw/T, a
00poOka mociBiB (yHTIIMAAMH CIOPHsIa 3MEHIIEHHIO 1X KiIbKocTi 10 17,78—18,09
MKMOJIB/T. Ha BapianTi 3 BHeceHHAM N40P40K4o + bpacitpen [Ipo (BBCH 33-37) 1
GbyHTImUIHOI O00pOOKOI0 JaHWi MOKa3HWK cTaHoBUB 17,48-18,08 MKMOJB/T.
MakcumanibHe 3HaYeHHS! BMICTY O1J1Ka y HAaCIHHI CIIOCTEpirain 3a 00OpoOKHU MOCIBIB
dbynrimuaom Iliktop (y da3i BBCH 65) na Bapianti 3 BHeceHHAM Nj40Ps0K4o —
20,44% 1 NjsoPsKs4o + Bpacitpen Ilpo (BBCH 33-37) Bimnosigno — 21,18%.
MinimanbHe 3Ha4eHHs BMicTy Oinka (19,11-19,34%) cnoctepiranocs Ha KOHTPOJI

6e3 obnpuckyBanns Qynrinugamu. CepenHii Buxig odii 3a BHeceHHS NisoP40Kao
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ctanoBuB 1,97-2,11 T/ra, a Ha BapiaHTi N40P40K49+ Bpacitpen ITpo (BBCH 33-37)

1 pyHrinuaHOI 00poOKoI0 BiAnoBiaHO 2,03—2,20 1/Ta.

Bucnoexu 0o po3oiny 4

1. B ymoBax Jlicocremy IIpaBoOepexxHOTO Ha THIIOBOMY YOpPHO3EMi
YIOCKOHAJIEHHSI OKPEMUX €JIEMEHTIB TEXHOJIOT1i BUPOIIYBAaHHS PillaKy 03UMOTO
JIa€ 3MOTy OTPUMATH B CEPEIHbOMY 3a TPH POKH JTOCIHIKEHb Bif 3,82 mo 4,45
T/ra HaciHHA. Kpamwmmu riOpuaamu 3a ypoXXKaWHICTIO 1 1HIUBITYyaJIbHUMHU
noKa3HUKaMu MnpoAyKTUBHOCTI BiamivueHi Exkcenn (BAYER) ta InVigor 1030
(BASF), npupict ypoxaro HaCIHHS SIKUX 3a CIBOM 3 IIMPHUHOIO MUKpPsAIb 30 cMm
MOPIBHSHO 3 ITUPUHOIO MIXKPsAAL 15 cM cranoBuB BianoiaHo — 0,34 1/ra ta 0,31
T/Ta.

2. 3a mmpunu MiKpsaas 30 cM cydacHi TiOpuaM piraky 03UMOIO CIPOMOXKHI B
cepennboMy copmyBatu Bix 419,1 no 444,0 cTpydkiB Ha OJHIN POCITHHI.

3. Maca 1000 HaciHuH ri0puAiB pinaky 3a upuHU MKPAAs 30 145 cm ctaHoBUIIA
Bix 6,0 10 6,4 1, mo Ha 0,8—0,9 r GibIne, HIXK 32 CIBOM 3 MIKPSIIIM 15 cM.

4. Ha tunoBoMmy 4yopHo3zemi Jlicocremy IIpaBoOepexHOro  HaWOUIBII
MPOJYKTUBHUMHU TOpUIaMU 33 YPOKAMHICTIO 1 1HAUBIIyaIbHUMH MOKa3HUKAMHU
BinmiueHi Excenmma (BAYER) ta InVigor 1030 (BASF), siki 3a6e3neunnu
BigmoBigHo 4,51 1/ra1 4,47 T/ra HacCIHHS.

5. Buecennss NisP4Ks + bpacitpen Ilpo (BBCH 31) nma 0,18-0,20 T1/ra
MEPEBUIIYE YPOKAMHICT, MOPIBHAHO 3 BapiaHToM Ny PsKso (don).
Oo6npuckyBanHsi pociud riopuny InVigor 1030 y ¢a3i usitinas (BBCH 65)
dbynrimuaom Ilikrop (0,5 n/ra) 3a BHeceHHST Nj40P40K4g 3206€3neumno 4,32 1/ra
HaciHHA, a Ha BapiaHTi Nj4oP40Kao + bpacitpen [Ipo — 4,47 1/ra.

6. I'yctota pocnuH ycix TiOpWAiB, IO BUBYAIMCS, KOJIMBAjacs 3a pOKaMHU
pociimxens Bin 38,3 mr./m? 1o 44,3 wt./m?. BHeceHHs Makpo- i MiKpogoOpus y
HopMi N40P40K4o + Bpacitpen [Ipo cnipusiio popmyBaHHIO CTPYUKIB Y T1OpUIY

InVigor 1030 — 407,8 mT., mo Ha 6,2 CTpydkKiB OuIbINE, HIX HA IISHIIN 3
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BHeCeHHAM Nj40P40K4o (hon). [lonaTkoBe 00MprCKyBaHHS pOCIUH (QYHTIITUIOM
[TixTop (0,5 n/ra) 3ab6e3neuniio 301IbIISHHS CTPYYKIB Ha OJTHIM pociuHi Ha 45,7
mT., a y riopuny Excenmn Ha 45,4 mir.

7. Haiibinpma maca 1000 HacinuH BusiBnieHa y riopuay InVigor 1030 — 6,35 r ta
riopuny Excemmm — 6,42 r 3a obnpuckyBaHHa mpenaparom Ilikrop Ta
BHeceHHs N40P40K4o+ bpacitpen [Ipo (2,0 i/ra).

8. Haitbinpmmii BMICT oii y BCiX TphOX TIOpUAIB OJEp)KaHO Ha BapiaHTi 3
ynooperasM NisoP4Ky4 + Bpacitpen [Ipo 1 06pobkoto pynrinuaom Ilikrop —
51,7% (InVigor 1030). Y pocnu riopuay Mepcenec MmakcuMaabHUNA BMICT OJIii
CIOCTEpIraly TaKOXX Ha JaHOMY BapiaHTi 1 BiH cTaHOBUB 47,5%, a y ri0Opuay
Excermm BiinmoBigHO — 48,8%.

9. 3a BHeceHHst MiHepanbHUX 100pUB Ni49P40Ks (poH) KHCTOTHE YMCIO T10pUIY
InVigor 1030 6yno HaitBunum 1 cranoBuio 1,55 mr KOH/r, o He nepeBuiiye
JOMYCTUMUX HOPM. 3aCTOCYBaHHSI PyHTIIIUAHOTO 3axUcTy Ha (oH1 Ni40P40Kag
7710 3MOTYy 3MEHIIUTHU KuciaoTHe yucio ao 1,25-1,34 mr KOH/r. Buecenns
KOMILIEKCHOr0 MikpoaoOpuBa bpacitpen IIpo Ta ¢pyHriuumiB Takox CHOpHsIio
3HMKEHHIO KucJoTHOrO yncia g0 1,18—1,21 mr KOH/r. MiHiMalibHe 3HAaYEeHHS
KHUCIIOTHOTO YMCia Y HAaClHHI riopumy Mepcenec orpuMaHo 3a 00poOKU pOCIHH
dbynrinunamu (ITikrop, [Iponynsc, Akanto Ilmoc 1 Cimerpa) — 1,22—1,25 mr
KOH/r, mo na 0,26-0,29 mr KOH/r menuie nopiBHsHO 3 koHTposeM (1,51 mr
KOH/r). Hacinus riopuny ExceniiH Ha ycix AOCTIAHUX BapiaHTax Majlo HU3bKe
3HAUYEHHS KHUCJIOTHOro uucna (He Oumbmie 1,52 mr KOH/r), mo mo3Bomsie
BUKOPHCTOBYBATH OJIIO IIMX POCIUH /I XapuOBUX MOTPED.

10.Ha BapianTi 3 BHeceHHSM NisP40K49 + Bbpacitpen IIpo (BBCH 33-37) 1
(GYHrIUIHOI0 00pOOKOIO0 BMICT TJIFOKO3WHOJIATIB Y HACIHHI PINaKy CTaHOBUB
st Ti0puay InVigor 1030 — 17,47—-18,12 mxmons/t, nmns riopuny Mepcenec —
17,54-18,13 mxmons/T 1 ans riopuny Excenma 17,48—18,08 MKMOIB/T.

11.YwMict 6151ka B HaCiHHI piaKy 03MMOTO HE3aJICKHO BiJ ()aKTOPIB CTAHOBUB JIJIS
riopuny InVigor 1030 — 19,12-21,16%, ans riopuny Mepcenec — 19,06-21,02
% 1 quis ri6puny Excenmn — 19,11-21,18%.

12.Haii6inpImuii 3araJpHUM BUX1 0111 3 HACIHHS PINlaKy 03UMOTO BUSIBJICHUN Ha
BapiaHTi 3 BHeceHHAM Ni40P40K4o (hon) + Bpacitpen IIpo 1 o6npuckyBaHHIM

nociBiB ¢yHrinuaom IlikTop, sikuit cranoBuB ans ridopuay InVigor 1030 — 2,31
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T/ra, mo Ha 0,48 T/ra Oinble, HI)K HA KOHTPOJl 0e3 QyHrinuaHoi oOpoOKwu.
I'6pun Excenma BignoBigHo 3a6e3neunB orpumanHs 2,20 1/ra omii, a TiOpun

Mepcenec naiimeniie — 2,04 t/ra omii.

PesynbpTaTu nmochimpkeHHs, TpeACTaBieHl y po3aiual 4, omyOiKoBaHO B
HAyKOBUX mpaugx asropa: [11, 12, 14].

VY po3aun 4 BUKOPUCTAaHO MaTepiayid 3 BIJMOBIIHUMHU MOCHJIAHHSAMU Ha TaKl
HayKOBI JpKepea 31 CUCKY Jiteparypu: [7, 14, 21, 28, 40, 44, 46, 84, 85, 92, 107,
117, 118, 126, 139, 156, 209].
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PO311J1 V. BIOEHEPTETUYHA OIJIHKA TA EKOHOMIYHA
E®EKTHUBHICTH TEXHOJIOT'TI BUPOIIIYBAHHS PIITAKY O3UMOI'O
B YMOBAX JIICOCTEITY ITIPABOBEPEKHOI'O

CrallapHUM MOMUT HA piaKk O3UMUN B YKpaiHi Ta CBITI € CTUMYJIIOIOUUM
dhaxTopomM Horo BupornryBanHs. Hapasi (2023/24 MP) BanoBuii 30ip HaciHHS pinaKy
B YKpaiHi ciarayB 4,1 MiH T. 3pocTanHs 300py, B OCHOBHOMY, BIIOYJIOCS 32 PaXyHOK
30UTBIIIEHHS TOCIBHUX W10 710 1,4 MitH ra. CepeliHsa BpOKalHICTh BUSIBIICHA JEIIO
HIDKYOIO TIOPIBHSHO 3 MUHYIMM ce3oHoM (3,1 T/ra mpotu 3,4 t1/ra) [41]. 3a
MOKa3HUKaMU YpOxKalHOCTI YKpaiHa noctynaerhes kpainam €C, a peHTa0eIbHICTh
BapIIO€ 1 3AJICKUTH BiJl MOTOJHUX YMOB Ta pUHKOBUX IIiH [141].

3 METO OTpUMaHHS 3HAYHUX MPUOYTKIB arpOBUPOOHHMKM 1 HAYKOBII
MOBUHHI MOCTIHHO BUBYATH Ta yJIOCKOHAIIOBATH €JIEMEHTH aIalITUBHUX TEXHOJIOT1H
BUPOIIYBaHHS PiaKy O3MMOT0, OCKUIbKA Ha (DOPMYBaHHS YPOKaWHOCTI HACIHHS
BEJIMKUM BIUIMB MalOTh OCOOJMBOCTI IPYHTY, TIAPOTEPMIYHI YMOBH, MiIHEPaJIbHE
YKUBJIEHHS, T001p cOpTiB 1 T10OpuaiB Tomo. He3Baxaroun Ha pi3Ke NMaiHHS BPOXKAIO
y CBITI 1 Hamli KpaiHi, CTaOUIBHUNA TONUT HA IO KYJIbTYpYy 3aJIHUIIAEThCS
CTUMYTIOIOYNM (hakTOpoM Horo BupoinyBaHHs [48, 79, 128]. 3 ornsamy HasBHHX
MOKa3HUKIB BUPOOHUIITBA, peami3allli Ta €QEeKTUBHOCTI BHUPOIILYBAHHSI O3UMOTO
pinaky BUSBJICHO, IO HAWOUIbII BUTIAHUMHU B rajy3l pilakiBHULTBA (QopMaMu
rOCIIOJAPIOBAHHSA CTaIM BHPOOHWYI KOOMEepaTHBU 1 (pepMepchki rocrojiapcTBa
[136]. Ockinbku pinak oO3UMUH € TPUOYTKOBOIO 1 BHCOKOPEHTAOEIBbHOIO
KyJIbTYpPOIO, TO NMMUTAHHSIM BHPOIIYBaHHS, BUPOOHHIITBA HACIHHS Ta €KOHOMIYHOT
e(eKTUBHOCTI MPUIIISETHCS HAJIEKHA yBara HaykoBIlB [106, 135].

BueHi BUBYAIOTh TaKOK TEHJIEHLII PUHKY 1 HAPSIMKU CIIOKUBAaHHS PINaKy B
VYkpaini [2, 29, 31, 62, 112, 145]. AkTyaabHUM NHTaHHSIM HHUHI € TIOIIYK
ONTUMAJILHOTO CITIBBIIHOIIICHHSI BUTPAT Ha BUPOOHUIITBO Ta JOXOIB Bij peaizarlii
HaciHHSA pinaky. Oco0IuBO 11€ BaXKJIMBO MPU BUPOIIYBAHHI pilaKy 3a IHTEHCUBHOIO

Ta 3a0NIAIMBOIO0 TexHojorismu [94, 99, 129]. Omnak ciig BIAMITHTH, IO
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KOJIMBAHHA TMOIMUTY Ta MPOIO3UIIT HA PUHKY PINAKy CHOHYKAIOTh O MOJAJIBIINX

IMPAKTHYHUX CIIOCTCPCIKCHD Ta HAYKOBHUX I[OCJIiI[}KeHI).

5.1. EHepreruyHa OWiIHKA PiNaKy 03MMOr0 3aJIe:KHO BiJ eJeMEeHTIB

TEXHOJIOTil BUPOLIYBAHHS

['07OBHMM NPUHIKIIOM BU3HAYEHHS €HEPreTUYHOI 1 €KOHOMIYHOI OIlIHKH
OyIb-SIKMX TEXHOJOTIYHUX 3axO0JliB € TMOPIBHAHHS TOKa3HUKAa BUTpAT Ha
BHUPOIIYBAaHHS KYJBTYPH 3 OTPUMaHUMHU pe3ynbTatamu. llpm mpomy BenmnuwHa
npUOYTKY BHU3HAYAETHCS PI3HUIICIO MK BUTpAaTaMU Ha iX BIIPOBAKEHHSI T PIBHEM
BpoxkaiHocTi [196].

Eneprernuna oIiHKa TEXHOJOTII BHUPOIIYBaHHS Ja€ 3MOTY BHSBUTH
CIIBBITHOIIIEHHS MK KIUJIBKICTIO €HEpTii, HAaKOIMUYEHOK Yy KYJbTYpl y Mpoleci
dboTOoCMHTE3y 1 3arajbHOI0 C€HEpri€lo, sKa BUTpaueHa Ha BUPOOHUIITBO
POCIMHHHUIIBKOT MPOYKIIii BIPOAOBK BET€TALIMHOTO MEepioy Oyab-sKOi KyJIbTypH
[167]. Hns otrpumanus 13,6 kr Oiogu3enss 3 HACiHHSA pilaky O3UMOIo 3
eHepreTu4yHowo MiHHicTIO 510,9 M/I>k HE0OX1THO BUTPATUTH JulIe 1 K PiAKOro
nanuBa. lle miaTBepmKy€e MOXIHMBICTH 3a0€3MEUEHHsI €HEPreTUYHOi Oe3MeKu Ta
3MEHIIEHHS 3aJIeKHOCTI B1JI 30BHIIIHIX MOCTa4aHb PIJKOTO MajauBa HAPTOBOIO
MOXO/HKEHHs [24].

Bueni BusiBunm, mo y riopuny Ex3oTik Oyno HaiiOuibie BajoBoi eHeprii
(77900 M[Ix) 3a ciBou 10 cepnHsi 1 ynoOpeHHs B HOpMI NagoP120Kas40. OnHak y
riopuny Excaron Ha BapiaHTi 6€3 1OOpHUB BiIMIY€HO MAaKCUMAaJIbHUN KOEQIIIEHT
eHepreTuyHoi egextuBHOCTI — 2,34 [96].

3a manumu M. M. Kapmycs Ta 1H. cepefHsi eHepreTuyHa IIHHICTh 1 Kr
HACIHHSA piMaKy 03UMOro cTaHOBUTH 16,5 MJIk, a B 1 T Hacinusa Mictutbest 16500
MJIx eneprii [59]. YcTanoBieHo, 1m0 HaOUbLI BUTpatu eHeprii (10 50%) npu
BUPOIIYBaHHI pillaky 03MMOTO MPUIIAJAI0Th Ha MallMHY 1 o0ianHaHHsA, 10 23%

CTaHOBJISATH J00puBa, 18% BUTpaT eHeprii mpumagae Ha MaTbHO-MACTUIIBHI
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MaTepiaiy, HalMeHIlly NUTOMY Bary 3aiiMae HaciHHS — 4%, Ha UBY Ipallto
npunajnae 3% Butpar 1 nectunuau — 2% [96, 119, 120].

3aBasku CHEepreTHYHOMY  aHallily  MOXXHa  OI[IHUTH  PIBEHb
eHeproe(eKTUBHOCTI TEXHOJIOTI] piaKy 03UMOr0 1 BCTAHOBUTH HACKIJIBKY BAarOMHUM
€ KOXKEH €JIEMEHT IPU BUPOIIYBaHHI 1i€1 KyabTypu. [l IIbOT0 MO JOCHIIKYBAHUX
BapiaHTax OyJlO BHU3HAYEHO YMICT €Heprii B ypokai 1 €HeproBUTpaTH Ha
BUPOILIyBaHHS HaciHHSA pinaky o3umoro (MJxk/ra). Po3paxyHku Ta aHaumi3
CHEpPreTMYHOi OIlIHKK TIOpuaiB pinaky mpoBoauian 3a wmetonukor O.K.
Mengencekoro 1 I1. I. [BaHeHKa — eHepreTUYHUN aHas13 IHTEHCUBHUX TEXHOJIOT1N B
cutbecbkoMy TocmomapcetBl [100]. st po3paxyHKy O10€HEPreTHYHOI OIlIHKH
BUPOIIYBAaHHS PilIaKy 03UMOT0 3aJIEXKHO BiJI T1I0pUAY 1 cr1oco0iB C1BOU BpaxoBYBau
E€HEPreTUYHY I[IHHICTH | T HAaCiHHS, iKa cTaHOBUTHL 16500 Mmx. BiamnoBigHo npuxisa
CHEprii 3 ypoxkaem 3a BapiaHTaMH JIOCHIy HE3aJEeKHO BIJ TiOpUAy 1 IMUPUHU
MDKpPSb KOJIMBABCS B CEpeHbOMY 3a Tpu pokd Bix 63030 mo 73425 M]x/ra.
EneproButpaTd Ha BUpPOILYBaHHA pinaky craHoBwin 21246-21396 M]lx/ra. B
ypoxai riopuny InVigor 1030 akymymtoeTbes B cepeTHbOMY 3a Tpu poku 67485—
72600 M/I>x/ra eneprii. Kpanmm cnocodoM ciBOU € MIUPOKOPAIHUN 13 IIUPUHOIO
MDKpsb 30 cM, 3a SKOTO BHSIBIACHHM HAWBUIIUNA KOCQIMIEHT CHEPTreTHYHOI
edextuBHocTi (Kee) B mocniai — 3,4 (tabma. 5.1).

YMicT eHeprii B ypokai riopuay Excenuis cTaHOBUB 3a PSIKOBOTO CIIOCO0Y
(15 cm) 67815 M]Jx, 3a mumpokopsgHoro (30 cm) — 73425 MJIx 1 3a
mupokopsigHoro (45 cm) Haibuabme — 69300 Mx. KoedilieHT eHepreTHuHO1
edextuBHOCTI (Kee) cranoBuB BigmoBigHo 3,2, 3,4 1 3,2. B ypoxkai riopumy
Mepcenec akymyJab0BaHO HaWMEHIY KiJIbKICTh €HEpPTii, BMICT SKOI CTAaHOBUB 3a
cocobamu ciBou Big 63030 mo 69135 MJDx. Jlani mMOKa3HUKH TaKoX Oyiu
KpanMu 3a mupuHd MDKPsAAs 30 cMm, KOoedillieHT €HEePreTHYHOi e(PEeKTUBHOCTI
ctaHoBuB 3,4, mo Ha 0,2 mepeBHIye TOKAa3HUK BaplaHTy PSAIKOBOi CiBOM 3

HMIMPUHOIO MIKPSAB 15 cM.



135

Tabnuys 5.1

Eneprernyna e(peKTUBHICTH BUPOIIYBAHHSA PIllaKy 03MMOTI0

3aJ1esKHO BiJ riopuaiB Ta cnoco0y ciBOu (cepeane 3a 2022-2024 pp.)

Croci6 % | s < N
. < = = © H
o s : = of < e )
['6pun IE;II;)HI/II{,a Ypoxaii- E A = % § 5 £ E 5 E 2 o)
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dakrop A) | MUKpsIb HICTE, = 2| XHo9H| oH | &P EX
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m = 3 (ST T 5o
(daxTop B) = | B &3
InVigor 15 4,09 16500 67485 | 21246 32
1030 30 4,40 16500 72600 | 21543 34
45 421 16500 69465 | 21396 32
Mepcenec 15 3,82 16500 63030 | 21246 2.9
30 4,19 16500 69135 | 21543 32
45 4,05 16500 66825 | 21396 3,1
Excenmn 15 4,11 16500 67815 | 21246 3,2
30 4.45 16500 73425 | 21543 34
45 4,20 16500 69300 | 21396 3,2

VY cTaHOBIIEHO, 1110 HA EHEPTreTUYHY OLIIHKY TOpUIIB pIMaKy 03UMOT0 1CTOTHO
BITMBAIOTH TaK1 €JIEMEHTH TEXHOJIOT1i BUPOIIYBaHHS K YA0OpEHHS 1 PyHTIIUTHUT

3aXUCT pociauH (Tabi. 5.2).

[To mipi miiBUILIEHHS BPOKAHHOCTI y HACIHHI PIMaKy aKyMYJIO€ThbCs OLIbIIe
eHeprii, sika cTaHOBWJA Ha BapiaHTi 3 BHeCEHHSIM Ni40P40Kso (boH) y pocnun
riopuny InVigor 1030 6e3 obnpuckyBanns ¢yHrimuaamu — 56430 M/[x/ra, a 3a
BHeceHHs Don + fpaBita bpacitpen Ilpo — 59400 MJIx/ra. 3a moaaTKoBOi
dbynrinuaaoi 06pobku mpemapatom [liktop, 0,5 m/ra BMICT eHeprii B yposkai
30UTBITy€e€Thes BiAmoBiqHO 10 71280 Mk 1 73755 MJIx. KoedirieHT eHepreTHIHO1

edextuBHOCTI (Kee) mpu 1ipomy Takox 3poctae Bia 2,0 1o 2,7.
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Tabnuys 5.2
Eneprernyna e(peKTUBHICTH BUPOIIIYBAHHA 03MMOI0 pinaxky riopuay InVigor

1030 3asexH0 Bix ynoopenns i gyurinuais (cepeane 3a 2022-2024 pp.)

™M 'S
< 3 = E =
E-S|5:ip| Ep |EES
y M ~ 0 an QL Rayy = m/q;\
poxau- | 5 & | 5 S R| S 8 | 2248
. . e 2 R % = oo = =y o =~ <
Jlo6puBoO OyHr1IUa HICTb, a8’ B x 9 © 5 =2 2%
T/Ta oL .5|K &=| 82 |58
SRCE-1- : |XBT
KonTpoiib 3,42 16500 56430 | 27320 2,0
é [Iponynsc, 0,9 n 4,23 16500 69795 | 27461 2,5
j ITikTop, 0,5 1 4,32 16500 71280 | 27405 2,6
ai Axanro Ilmoc, 1 4,02 16500 66330 | 27490 2.4
z Cimerpa, 1 n 4,05 16500 66825 | 27492 2.4
KonTpoiib 3,60 16500 59400 | 27408 2,1
E l;:% [Tponynsc, 0,9 n 441 16500 72765 | 27557 2,6
£ 5 [Tikrop, 0,51 447 | 16500 | 73755 | 27491 | 2.7
=
—% 2 Axanro Ilmoc,1n 4,20 16500 69300 | 27574 2,5
o
e Cimerpa, 1 1 4,23 16500 69795 | 27574 2,5

AHaNoOriyHy 3aKOHOMIPHICTH 1100 HATPOMAJ>KEHHS €HEPrii crocTepiraiu y
pocnuH Trid6puny Mepcenec (tabu. 5.3).

3a BHeceHHs MiHepabHuX H00puB Ni40P4Ksg Ta MixkpomoOpusa fApaBirta
Bpacitpen Ilpo 3 06pobkoto dyHrinumaamu y ¢asi usitinas BBCH 65 y nacinni
riopun y Mepcenec mictunocs BianosigHo 53130-68310 MK 1 55935-70950
Ml eneprii. Butpatu cykymnnoi eneprii cranoBuiu 27320-27492 M]J1x ta 27408—
27574 Max. KoedimieHT eHepreTuuHoi €(peKTUBHOCTI OYB JEII0 HIKYKUM BiJl
riopuny InVigor 1030 1 cranoBuB Big 1,9 mo 2,6, M0 NOSICHIOETHCS MEHIIONO

YpOXAWHICTIO naHoro TiOpuay. MakcumanbHul  KOe(DIIIEHT EHEepreTUYHOI
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e()eKTUBHOCTI MaJju POCIWHU Ha YJIOOpPEHUX IIISHKAX, 00pOoOIeHUX (PYHTIIUAOM
I[TixTop — 2,6.
Tabnuys 5.3
Eneprernyna e(peKTUBHICTH BUPOIIYBAHHS 03MMOI0 pinaxKy riopuay

Mepcenec 3aje:xH0 Big 100puB i pyHrinuais (cepemne 3a 2022-2024 pp.)

™ 'S
< % .:: S Kol
Jlo6puBo OyHrinua Vpoxaii- | & =g = S w 5 < | EE §
; = =| 9 w = g £ EEE A
HICTB, | E 2 | 5 Sz| =g ESE=29
vra | ESE qAH| 6 |BREX
SEE R & > £ = | 288
SRSE é = Mg
KOHTpOIB 3,22 16500 | 53130 | 27320 1,9
g Ipormysse, 0,9 1 4,09 16500 | 67485 | 27461 2,4
5 Iixrop, 0,5 1 4,14 16500 | 68310 | 27405 2,5
oi Axanto [Imroc,1a | 3,91 16500 | 64515 | 27490 2,3
z Cimerpa, 1 1 3,95 | 16500 | 65175 | 27492 | 24
KonTposb 3,39 16500 55935 | 27408 2,0
E 1‘:%‘ Ipormysse, 0,9 1 4,25 16500 | 70125 | 27557 2,5
é* Q ITikTop, 0,5 i 4,30 16500 70950 | 27491 2,6
=
% 'S | Akanro ITmoc, 11 | 4,05 16500 | 66825 | 27574 2,4
(o
S = Cimerpa, 1 1 4,10 16500 | 67650 | 27574 2,5

Pesynbratu nocnipkeHb CBiAYaTh, IO YCTAaHOBJIEHA BHCOKAa €HEPreTUYHA
e(peKTUBHICTh BUPOIIYBaHHS PINaKy 03UMOro cyyacHoro riopuay ExcemninH, skuii
Ma€e HaWOUIBIIMKA KOE(IIEHT eHepreTuyHoi eQEeKTHUBHOCTI Ha BapiaHTax 3
BUKopucTanHaMm QyHriuuais [Iponynsc Ta [likrop — 2,6-2,7 (tadmn. 5.4).

YMicT eHeprii B ypokai cTaHOBUTH 3a BHeCEHHS Ni40PsKy4o 1 byHTIIIIAHOT
00poOku 56760—71940 MJIx, a Ha BapianTi Ni40P40K4o + MikpogoOpuso fApaBita

Bpacitpen [Ipo 3 0OpoOkoro dyurinuaamu y ¢asi usitinass BBCH 65 BignosinHo
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60060—74415 M]Ix. EHeproButpatu CyKymHOI €Heprii Ha BUPOOHMIITBO HACIHHS
ctaHoBwiIn 2749127557 MJIx.
Tabnuys 5.4
Enepreruyna epeKTHBHiCTH BUPOIYBAHHA 03UMOI0 pillaky riopuay

ExceniuH 3aje:xHo0 Bix ynoopennsi i pyHrinmnais (cepeane 3a 2022-2024 pp.)

% o \S <
. % < ) S
Jlo6puBO OyHrIMA Ypp)l(an- = e § %é g o % é §
HICTb, = 4 = :§ = EEp
T/Ta 08 & ol A =206 58
aEE 53 |cF | TLEE
SEEEE| & = | 253
= s &5 | = Mg
= A
Kontpoib 3,44 16500 | 56760 | 27320 2,1
g IIponynsc, 0,9 n 4,30 16500 | 70950 | 27461 2,6
j ITixTop, 0,5 4,36 16500 | 71940 | 27405 2,6
ai Axanro Ilmroc, 11 4,14 16500 | 68310 | 27490 2,5
z CimeTpa, 1 i 4,15 16500 | 68475 | 27492 2,5
Kontpoinb 3,64 16500 | 60060 | 27408 2,2
E é [Tpomymnsc, 0,9 4,45 16500 | 73425 | 27557 2,7
c% g ITixTop, 0,5 n 4,51 16500 | 74415 | 27491 2,7
+ B
z Q AxanTo ITmoc, 1 4,27 16500 | 70455 | 27574 2,6
=9
S = CimeTpa, 1 i 4,27 16500 | 70455 | 27574 2,6

JocnipKkeHHsT BUCHHMX IIOJ0 EHEPreTUYHO1 OI[IHKM CHUCTEM YAOOpEHHs
03UMOTO PIMaKy CBi4aTh, IO MPHU 3aCTOCYBAaHHI OPTraHIYHOTO T00pHUBa €KOTPaHy B
Hopmi 1,0 T/ra + Nis0 (BeCHAHE TIKUBIEHHS) KOE(DIMIEHT EHEePreTHYHOT
edextuBHOCTI (Kee) TexHONOrIT BUPOIYBaHHS O3UMOI0 PINaKy MiJBUILYEThCS Ha
0,07 mnopiBHSHO 13 BHECEHHAM HOpMH MiHepaTbHUX J00pHB (N;76P9cKs6),
pO3paxoBaHOi Ha 3aMporpamMoBaHuii yposkaii. CiBda copTiB o3umoro pimaky CBera i

[anuipkuii 3BUYAHHUM  PSIIKOBUM CIOCOOOM 13 HIMPUHOIO MIKpSAL 15 cm
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3a0e3nedyye B yMoBax MiBJIEHHOI vacTuHU 3axigHoro Jlicoctenmy VYikpainu
peHTabenbHICTh Y Mexax 115,9 — 126,17% [49].

OTxe, BOPOBAIKEHHS IUPOKOPSIHOTO CrIOco0y ciBOM 3 Mikpsasam 30 cMm,
ONITUMAIBHOTO YOOPEHHS POCIIHMH PIMlaKy B OCHOBHE i TO3aKOPEHEBE ITi PKUBJICHHS
Ta 3aXHUCT POCIIMH BiJ HIKIUIMBUX OPraHi3MiB 3a BUPOILYBaHHS PI3HUX TiOpUIIB
pillaKy € HaWOUIbII EHEPreTUYHO CIPOMOXKHUM, IPO IO CBiAYaTh BHUCOKI

MOKa3HUKU €HEePreTUYHO1 €(PEKTUBHOCTI.

5.2. EkoHOMiYHA e()eKTUBHICTh BUPOIIYBAHHS | BUPOOHUIITBA HACIHHS
piaKy oO3MMOIO 3ajIe;KHO Bia riOpuaiB, cmoco0iB ciBOM, yI00peHHs Ta

$yHrinuais

AHamni3 CKJIaJOBUX E€KOHOMIYHOI €(EeKTHMBHOCTI BHPOIIYBAHHS pINaKy
03UMOTro copTy YeMmioH YKpaiHu WIOAO CTPOKIB, CIOCOOIB CiBOM 1 0OpOOITKY
IPYHTY CBIJYUTH, U0 HAMBUILIKMM NMPUOYTKOM BHUPI3HSBCS TEPMIH il IPOBEICHHS Y
nepliy AeKaay BEpecHs 3a NUCKyBaHHS — 15,6 Tuc. rpH/ra, a 3a opanku — 15,4 tuc.
IpH/Ta y cepeIHbOMY IO BCiX MUKpsaasx. HaiiBunry npuOyTkoBicTh 3a0e3neuyBana
ciB0a psSAKOBUM cIOCOO0M 3 MUKpsi/IsiM 15 M mopiBHstHO 3 30 Ta 60 cM. [Ipu bomy
3a BciMa crocobamu ciBOM peHTadenbHICTh cTaHoBuia 102,1 ta 93,8%, a 3a
Mikpsas 15 cm—117,5 ta 113,6%. Cob6iBapTicth 1T HaciHHSA pinaky — 4,5 THC. TpH.
[43]. YcranoBneHo, 1m0 HaiBumui uuctuil goxin (21,7-22,6 Ttuc. rpu/ra),
pentabenbHicTh (127,1%—-133,5%) 1 Halinmx4va coOiBapricth HaciHHA (4,0—4,1
I'pH/T) Oy7M Ha BapiaHTaX JOMOCIBHOTO OOPOOJICHHS HACIHHS PETYIATOPOM POCTY
«Bepmuitonic» y 1031 5 JI/T 1 ABOPa30BOro OOMPUCKYBAHHS POCIMH piMaKy Mif 4ac
BEreTallii UM MpernapaToM y 71031 1o 4 j/ra 3a ONTUMAJIbHUX HOPM BHCIBY piNaKy
copty Yepemon 0,8 miiH/ra ta riopuay Mepcenec 0,6 mus/ra [9].

TexHooris BUPOITyBaHHS, 1110 0a3y€ThCsl HA BHECEHHI MIHEpaJIbHUX a30THUX
no0puB (Njgp) Ta YM3ETBHOTO PO3MyILIyBaHHS Ha ruOuHy 14-16 cMm B cucremi
nrdepeHIliioBaHOr0O OCHOBHOTO O0OpOOITKY TIpyHTYy, 3abe3meuye 5270 rpH/ra
YMOBHO YHCTOTO TPUOYTKY, pIBEHb PEHTA0ENbHOCTI CTaHOBUTH 1222 %,

cobiBapTicth | T HaciHHA 1665,1rpH. [69]. EKOHOMIUHI pO3paxyHKH CBIIYaTh, 1110
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MaKCHMAaJIbHUI YUCTUM TPUOYTOK OTPUMAJIH IPY BUPOIIyBaHH1 riopuay EMOi1em 3a
HOpMH BUCIBY 4—6 kr/ra, sikuii craHoBuB 4217-4482 rpu/ra. Coptu YemmioH
Ykpainu ta Okcana 3a0e3neunin MEeHIIUN MPUOYTOK, aje Kpalow g HUX Oyra
HopMa BHUCIBY 8—10 kr/ra. BHeceHHs MiHEpaJIbHUX JOOPUB CIPUSIIO I1BUILICHHIO
peHTabeIbHOCTI BUpOOHHITBA HACIiHHA pinaky B 1,9—4,1 pa3zu [68]. ExoHOMIuHA
OILlIHKA PI3HUX CHUCTEM KUBJICHHS IMOKa3ala, 110 HaWBUIIMA YUCTUH MPUOYTOK 3 1
ra OTpUMMaHO MPHU 3aCTOCYBaHHI PO3pPaXxyHKOBOI /103U JOOpPUB Ha (DOHI MOIMUIIEBOI
OpaHKH, KUl ckiaB 6446 TpH./ra 3a HU3bKOI coOIBapTOCTI mpoxykuii — 1525,8
I'PH./T 1 BUCOKIH peHTabenbHocT — 131,2% [147]. Po3paxyHkoBa 103a MiHEpaJIbHUX
JOOpUB MPU BUPOIIYBaHHI HACIHHS PilaKy O3UMOro jgana 3mory ozepxkatu 1168
IpH./Ta YUCTOTO MNpUOYTKY 3a piBHA  peHTabenbHOCTI 48%. 3acTtocyBaHHS
IHCEKTUIMIB JI1 OOPOTHOU 3 MIKITHUKAMHU PIMaKy O3UMOT0 CHIPHUSIO 3POCTAHHIO
BAapTOCTI BaJIOBOI MPOJYKIIii, MOPIBHSHO A0 KOHTPOJIO, Ha 18,7% 3a miBUIICHHS
BUPOOHWYHUX BUTpaT Jmimie Ha 6,1% [56, 72]. Ha ocHOBI €KOHOMIYHOTO aHaJi3y
BUSIBJICHO KpaIlluii copT pinaky o3umoro s 30Hu [liBnennoro Creny Ykpainu —
AHTapis, KUl 3a CiBOM y nepIry AeKaay BEpecHs 3 HOpMOIo BUciBy 1,1 MiH miT./ra
3abe3reunB peHTabdenbHicTh 759% [82].

Bucoka ekOoHOMIYHA Bijjaya KOIITIB, BKJIAJEHUX Yy BHPOOHHUIITBO piNaKy
03UMOT0, X paHHE TTOBEPHEHHS (JIMTIEHb — CEPIIEHb) A€ MOXKJIUBICTh (PiHAHCYBATH
HACTYMHUM MOCIB 03UMHUX KyJbTYp. Pimak € moOpuM morepeaHruKOM ITiJl 3€pPHOBI
KyJIbTYpPH, 3HIKYE YpPaKCHHS I1X KOPECHECBHMMH THHJISIMH, IUIIMHUCTOCTSIMU Ta
xBopoOaMu cTebia, OCKUIBKA HOTr0 KOPEHEBl PELITKU 3ryOHO JiI0Th Ha 30YJHUKU
XBOPOO, 110 3HAXOAATHCS B IPYHTI.

Pimak o3umuii BBaKaroTh MPUOYTKOBOIO OJIHHOIO KYJNBTYPOIO, SIKA MAae
BEJIMKUM TOMWUT SIK Ha 30BHINIHBOMY, TaK 1 Ha BHYTPIIIHBOMY pHHKax 30yTy
MPOYKITii. YpoKaitHICTh HACIHHS IT1€1 KyIbTYpH (DOPMYETHCA 32 PaXYHOK 0aratbox
YUHHUKIB, SKI COPUSIOTH ONTUMAJIBHOMY POCTY 1 PO3BUTKY POCIHH Yy MEPioj
BeretaniiHoro mnepiony. Iloka3HHMKM NUTOMOI Bark MarepiajJbHUX BHUTpaAT 3a

CTaTTAMU TEXHOJOTIYHOTO MPOLECY BUPOIIYBAaHHS pillaKy O3UMOTO CBIiAYaTh, IO
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HaNOUIbIIA YaCTKa MPUNAAA€ Ha yI0OpEeHHs pocivH 1 cTaHOBUTH 15100 rpH./ra abo

44,4% (puc. 5.1).

06pobiTok rpyHTy ® yao6peHHA
B necTMUMaM HaciHHA
B pyHriumamn N 36MpaHHA ypoXalo
B jHWi

Puc. 5.1. Iloka3HUKH NUTOMOI Baru MaTepiajibHUX BUTPAT 32 CTATTAMH

TEXHOJIOTIYHOI 0 MPOoLecy BUPOULYBAHHS pinaky 03uMoro, %

JIxcepeno: chopMoBaHO aBTOPOM Ha OCHOBI BIIACHUX JTOCIIKEHb

Hpyre micue 3a BUTpaTaMu 3aiiMarOTh MECTUUUIU (3 OONPUCKYBAHHSIM) —
8520 rpu./ra (25,1%), 06poditok rpyaTy — 3900 rpa./ra (11,5%), BapTicTh HaCIHHA
y CepenHbOMY IO Tidpuaax ctanoBuTh — 2395 rpu./ra (7,0%), cepeaniil moka3HUK
BUKOpUCTaHHA QpyHriuuaiB — 1886 rpu./ra (5,5%), 30upanns Bpoxkato — 1500 rpH./ra
(4,4%) 1 Ha 1H11 TOKAa3HUKY npuniagae 719 rpu./ra (2,1%).

AHaJli3 €eKOHOMIYHOI €(DEKTUBHOCTI BUOOPY ONTUMAJILHOIO CIIOCO0Y CIBOM
pimaky 03UMOro CBIIUUTH, 110 B ymoBax Jlicocreny IlpaBoOepexHOro HaiO1IbII
COPUUHATIMBUM JJIS1 JOCTIKYBAaHUX T10pHU/IiB BUSIBUBCS IIMPOKOPATHUH crioci0 13
mupuHoto MDKpsaab 30 cMm. Tak, MakCUMaJlbHUNW YMOBHO YHMCTHH HpHOYTOK
oTpuMaHo 3a ciBou ridpuay Excenun — 61260 rpu./ra, mo Ha 7480 rpH./ra Guibiie
MOPIBHSIHO 3 PSAAKOBHM criocobom ciBOu Ha 15 cm. PiBeHb peHTabenbHOCTI OyB

BHCOKHM 1 CTAaHOBUB B1AMOBIHO 167,2% (Tab. 5.5).
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Tabnuys 5.5

ExoHoMiuHa e()eKTHUBHICTH BUPOIYBAHHSA PINIAKy 03MMOTI0

3aJ1e5KHO BiJa riopuaiB Ta cnocodiB ciBOu (cepeane 3a 2022-2024 pp.)
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InVigor 1030 15 4,09 89980 36095 53885 149,3
30 4,40 96800 36095 60705 168.,2
45 421 92620 36095 56525 156,6
Mepcenec 15 3,82 84040 36510 47530 130,2
30 4,19 92180 36510 55670 152,5
45 4,05 89100 36510 52590 144.,0
Excermina 15 4,11 90420 36640 53780 146,8
30 4,45 97900 36640 61260 167,2
45 4,20 92400 36640 55760 152,2

Bupontysanns riopuay pinaky InVigor 1030 cnpusiio orpumannio 60705
I'pH./Ta YMOBHO YHCTOTO MPHUOYTKY 3a piBHA peHTadenbHocTi 168,2%, mo Ha 18,9%
Oinble, HIXK 3a pAAKOBOI ciBOM. HaliMeHmmii mpuOyTOK OTpMMaHO BiJ TiOpuIy
Mepcenec — 47530 rpn./ra (Mmikpsiaas 15 cm), 55670 rpu./ra (Mixpsaas 30 cMm) 1
52590 rpu./ra (mixpsaas 45 cMm). PiBeHb peHTa0EIbHOCTI CTAaHOBUB BIATOBITHO
130,2%, 152,5% 1 144,0%.

VYcTaHOBNIEHO, 10 OKpEeMI €JIEMEHTH TEXHOJIOTl BHPOIIYBaHHS Ta iX
e(eKTUBHE MOEJHAHHS B MEpIIy Yepry MO3HAYUIUCA Ha BPOXKAWHOCTI HACIHHS
pinaxKy 03uMoro. 3a poKu JOCIIKEHb PIBHI BPOXKAI0 ICTOTHO PI3HUIUCS MK COO0I0
3aJIEKHO B1J T1ApoTepMidHUX yMOB. Haitbinbi yposkainumu Oynu riopuau InVigor

1030 i1 ExcemnmH, B cepeTHbOMY TIeH MOKa3HUK KOJIMBABCS 32 BapiaHTaAMH B MEKax
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BinoBigHO 3,42—4,47 1/ra Ta 3,44-4,51 1/ra. CepenHsi ypoxXalHICTb 32 pOKaMU
riopuay Mepcenec cranosuna 3,22—4,30 1/ra.
Bapricte mpoaykmii (HaciHHS pimaky O3WMOTO) 3ajieXana Bia piBHS
BpPOKAHHOCTI Ta IIHK OJTHIE] TOHHHM HACIHHSA PIMMaKy pi3HUX TiOpuaiB (Tadu. 5.6).
Tabnuys 5.6
ExonoMiuHa e)eKTHUBHICTH BUPOUIYBAHHSA 03UMOTr0 pinaky riopuay InVigor

1030 3asexkH0 Bix ynoopeHnsi Ta pyHrinuais (cepeane 3a 2022-2024 pp.)

Yno6penns | @ynrinun | Ypoxkaii- | Bapricts | BupoOuuui YMOBHO PiBenn
HICTb, | MPOAYKIIii, | BUTpATH HA YUCTUH | peHTalesb-
T/Tra TpH. I ra, rpH. | mpubyTOK 3 | HOCTI, %
1 ra, rpH.

Ni14oPsoKao | Konmpoms | 3,42 | 75240 | 36095 39145 108,4
(dom)

Hponynee, | 4,23 93060 38075 54985 144,4

091
TikTop, 432 | 95040 37805 57235 1513
0,57
AKaHTO 4,02 88440 37585 50855 135,3
Ilmroc, 1 1
Civerpa, | 4,05 | 89100 38460 50640 131,7
1n
®on + | Kowrpoms | 3,60 | 79200 37595 41605 110,7
SApaBita
Bpacitpen ggonnynbc, 441 | 97020 39575 57445 1451
Hpo Microp, 447 | 98340 39305 59035 1502
0,57
AKanTo 420 | 92400 39085 53315 1364
ITmoc, 1 1
Civerpa, | 423 | 93060 39960 53100 132.8
1n

Bapricte Hacinns pinaky riopuay InVigor 1030 Ha yaoOpeHux aiisiHkax 6e3
BHeceHHs QyHrinuaiB ctaHoBua 75240 rpH./ra (N149P10Ka4o (on) Ta 79200 rpH./ra
(don + SpaBita bpacitpen IIpo). Bimomo, 1o perymsiiiio pocTy pOCiIuH pinaky
O3UMOTO JIOIUTPHO TOEIHYBAaTH 3 (DYHTIIIUAHUM 3aXHCTOM, OCKUIBKH B OCIHHIM
niepion € HeOe3neka iH(IKyBaHHS POCIHH XBOPOOAMH, 110 B MOAAIBIIIOMY BILTUBAE

Ha nepe3uMiBiio. HaiiOinbina eeKkTUBHICTh Y JOCHIIaX BUSIBIECHA BiJl BHECEHHS
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¢byurinuay Ilikrop (0,5 n/ra) y moemHaHHi 3 yaAoOpeHHSM, IO 3a0e3IeUusio
MaKCUMaJIbHy BapTicTh npoxaykiii 95040-98340 rpa./ra. BupobHudi BUTpaTu
CTAaHOBWJIM 3a BHECEHHS N00puB 0Oe3 BuUKopucTaHHS ¢yHTiuaiB 36095-37595
TpH./Ta, a 3 BHECEHHAM (DYHTIII/I1B KOJIUBAIUCA B Mekax Bix 37585 rpH./ra (AkaHTo
[Tmroc) mo 39960 rpu./ra (Cimerpa). HaifOinpmmii yMOBHO YHMCTUH NPUOYTOK
riopuay InVigor 1030 oTpumMaHo Ha BapiaHTi 3 MOETHAHHSAM MiHEpaIbHUX JOOPUB,
mikpoeneMeHTiB (Dou + SpaBira Bpacitpen IIpo) Ta 3actocyBanHs QyHrinumy
[TikTop — 59035 rpu./ra. PiBeHb peHTa0eIbHOCTI CTaHOBUB BiANOBIAHO 150,2%.
Po3paxyHku eKOHOMIYHOI €(DEeKTUBHOCTI BUPOIIYBAaHHSA PillaKy CBIT4aTh, 1110
aHaJOrIYHa 3aKOHOMIPHICTh B EKOHOMIYHHUX IIOKa3HUKAX CIOCTEPITaeThCs y
riopuny Excenms (tadsm. 5.7).
Tabnuys 5.7
ExonomivHa eQeKTMBHICTH BUPOILYBAHHS 03MMOTr0 pinaxky riopuay Excenmn

3aJIeKHO Bix ynoOpeHHst Ta QyHrinuaisB (cepeane 3a 2022-2024 pp.)

VYnobpenns | @ynrinun | Ypoxail- | Bapricte | BupoOnuui YMOBHO PiBenb
HICTh, | MPOJYKIIi, | BUTPAaTH Ha YUCTUH | peHTalesb-
T/Ta IPH. I ra, rpH. | mpuOyTOK 3 | HOCTI, %
1 ra, rpH.
Ni40P40K4o | XonTpOIB 3,44 75680 36640 39040 106,6
OH
(tpor) Hpomynee, | 4,30 94600 38620 55980 144,9
091
HikTop, 4,36 95920 38350 57570 150,1
0,57
AKaHTO 4,14 91080 38130 52950 138.,9
IImoc, 1 1
Cimerpa, 4,15 91300 39005 52295 134,1
I n
®don + | Komtpoms | 3 64 80080 38140 41940 109,9
SApaBita
Boaci Hponynee, | 4,45 97900 40120 57780 144.0
pacitpen | o g
po  Mikrop, | 451 | 99220 | 39850 | 59370 | 149,0
0,571
AKaHTO 4,27 93940 39630 54310 137,0
IImoc, 1 1
Cimerpa, 4,27 93940 40505 53435 131,9
In
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BHecenHs miHepaabHUX Makpo- 1 MiKpoaoOpuB (0op, MarHii, MapraHellb,
MOJI10/1eH) 3a0e3euyBajio OTPUMaHH MaKCUMaIbHOI BapTOCT1 BaJIOBOI IIPOIYKIIIT
riopuay Excenmnu — 80080 rpu/ra. Bupobuuui BuTpatn Ha 1 ra 3a BHECEHHs
Ni40P40K4o (pon) + ApaBita bpacitpen IIpo cranoBunm 38140 rpuH. Ilpu npomy
onepxkano 41940 rpH./ra yMOBHO 4YMCTOr0 MPUOYTKY 3 PIBHEM PEHTAOEIBHOCTI
109,9%. OOnpuckyBanus pociauH ¢yHrinuaoM I[liktop Ha (oHI BHECEHHS
Ni140P40K4o (bon) + ApaBita Bpacitpen IIpo cnpusiio oTpuMaHHIO MaKCUMaIbHOT
BapTOoCTi NpoAyKuii — 99220 rpH./ra, yMOBHO 4nucTOr0o NpuOyTKy — 59370 rpH. npu
penTabenbHocTI 149%.

VY cTaHOBIIEHO, 1110 HA €KOHOMIYHY OIIIHKY BUPOIIYBaHHs Ti0opuy Mepcenec
TaKOK 3HAYHOIO MIPOIO BIUIMBAJIM TaKi YAHHHUKHU K yIOOPEHHS Ta 3aCTOCYBaHHS
pi3auX QyHrinuais (Tadm. 5.8).

Tabnuys 5.8
ExonomivHa eQeKTHBHICTH BUPOIYBAHHS 03MMOTI0 pimaxky riopuay

Mepceaec 3aj1e:xxH0 BijJ ynoopenns ta ¢gyHriuuais (cepeane 3a 2022-2024 pp.)

Y no6penHs OyHrinua Vpoxaii- | Bapricte | Bupobuuui | YMoBHO PiBenb
HICTb, | MPOAYKLIi, | BUTPaTH HA | YUCTHHA | peHTabesb-
T/Ta IpH. 1 ra, rpH. | mpubyTok | HOCTI, %
3 1 ra, rpH.

Ni40P40K4 | Konrpons 3,22 70840 36510 34330 94,0
(dom) | Tipomymee 409 | 89980 | 38490 | 51490 | 1338
Hixrop 4,14 91080 38220 52860 138.,3

Axanro Ilmoc | 391 86020 38000 48020 126,3

Cimerpa 3,95 86900 38875 48025 123.5

®on + | KonTpoms 3,39 74580 38010 36570 96,2
ApaBira | Tpomnymec 4,25 93500 39990 53510 133,8
Bpacitpen | Mikrop 4,30 94600 39720 54880 138,2
Ilpo Axanro ITmoc | 4,05 89100 39500 49600 125,5
Cimerpa 4,10 90200 40375 49825 123,4

He nuBnsamch Ha Te, M0 ypoXKalHICTh HACIHHA Ti0pumy Mepcenec Ha 1,7—
2,2 u/ra moctynanack Tiopumam InVigor 1030 i1 ExcemiiH, oTpumaHi BHCOKI

E€KOHOMIYHI TOKAa3HWKH BUPOIIYBaHHS IIOTO TIOpHUIYy B YMOBax YOPHO3EMY
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tunoBoro 30HM Jlicocremny [IpaBoGepexxHoro. Tak, BapTiCTh MPOIYKITii 32 BHECEHHS
MiHepaJIbHUX T00pHuB y HOPMI Ni40P40K4o (donH) cranoBuna 70840 rph./ra, a Ha
ninsHKax 3 BHECEHHAM N40P10Kao (Pon) + ApaBita bpacitpen [Ipo — 74580 rpH./ra.
[ToeqnanHs MiHEPAJIBHOTO JKMBJICHHA 3 (PYHTIIMAHOI OOpOOKOIO IpernapaTom
[TikTop cipusito 3abe3nedeHH o BapTocTi mpoaykitii 1o 94600 rpu./ra. [Ipu nbomy
BUPOOHWY1 BUTpaATH 30UIbIIyBaivcs Ha 1710 rpH. 1 3HAYHO 3pOCTaB YMOBHO YUCTHUH

npudyTok (54880 rpH./ra). PentabenpHicTh cTaHoBUIA 138,2%.

Bucnoeku 0o po3oiny 5

1. BupoiryBaHHs pinmaky 03UMOTO 32 COPTOBOIO TEXHOJIOTIEIO 3a0e31euy€e JOCUTh
3Ha4YHY PEHTAOEIBHICTh 1 BUCOKI €KOHOMIYHI moka3zHuku. CydacHl Ti0Opuau
pinaky InVigor 1030 1 ExcenmH IOIIBHO PEKOMEHIAYBATH Y BUPOOHUIITBO,
OCKUIbKH BOHU CIPUAIOTH ofepkaHHio 4,47—4,51 1/ra HaciHHSI.

2. Bu3HayeHHs CKJIaJOBUX €KOHOMIYHOI €(EKTUBHOCTI CBIAYMUTH, IO BaPTICTh
BaJIOBOI MPOAYKIIT pinaky o3uMoro 3a BHeCeHHs Ni40P40Ka4o (Pon) + ApaBita
Bbpacitpen Ilpo 3pocrana y ribpuay Excenma nmopiBHSIHO 3 103010 Nis0P40Kao
(bon) Ha 4400 rpH., a 3actocyBaHHsa (yHriuuay IlikTop 301LTBITYBANO LIEH
noka3Huk Ha 19140 rpu./ra.

3. BupoOHM4Yi BHUTpaTH Ha BHPOIIYBAHHS pINAaKy O3WMOIO KOJHMBAIHCS 3a
daktopamu BuB4YeHHs Big 36095 rpH. 10 40505 rpH. Y 1OCKOHANIECHHS €IEMEHTIB
TEXHOJIOT1i BUPOILYBaHHA PiMaKy 03UMOTIO crpuse oTpuManHio BiJ 34330 rpH.
10 59370 rpH. YMOBHO YUCTOTO NMPUOYTKY 3 OJHOTO reKkTapa. 31 3HAYCHHSIM
YUCTOTO MPUOYTKY TICHO KOPEITIOE Ta 3MIHIOETHCS PIBEHb PEHTAOCIBHOCTI, SKUI
st Tiopuny InVigor 1030 cranoButs 108,4—-151,3%, nns riopuny Excenmin —
106,6—-150,1% 1 nns riopuay Mepcenec — 94,0—138,3%.

Pe3ynbraTu IOCHIIKEHHS, MNPEACTABICHI Yy pO3AUIl S5, OMyOJIIKOBaHO B
HayKOBHX npaisix aBropa: [106].

VY po3ain 5 BUKOPUCTAaHO MaTepialid 3 BIAMOBIIHUMU IMOCUJIAHHIMHU Ha TaKi
HAyKOBI JDKepenia 31 CIUCKY JiTepaTtypu: [2, 9, 24, 29, 31, 41, 43, 48, 49, 56, 59, 62,
68, 69, 72,79, 82,94, 96, 99, 100, 106, 112, 119, 120, 128, 129, 135, 136, 141, 145,
147, 167, 196].
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BUCHOBKU

VY nmucepramiiiHiii  poOOTI TEOPETHYHO OOIPYHTOBAHO 1 MPOAHATI30BaHO
IHHOBAITIHI TIAXOAW IO BUPIMICHHS HAYKOBOTO 3aBAAaHHS MO0 BCTAaHOBJICHHS
010JIOTIYHUX OCOOJIMBOCTEH POCTY 1 PO3BUTKY POCIUH pillaKy O3MMOro 3a
Mixnaponnoto mkanoro BBCH Ta momyky mumsxiB omnTumisallii eJIeMEeHTIB
TEXHOJIOT1i BUPOIIYBaHHS 1 IIJBHUIICHHS WOr0 HACIHHEBOI MPOAYKTHBHOCTI B

ymoBax Jlicocteny [IpaBoGepesxHoro.

1. IloBHi cxogm pocaudH ri0puay InVigor 1030 1 Mepcenec crnocrepiranu 3a
pokamu JociimkeHsb uepe3 9—-12 nib, riopuny Excenmn — uyepe3 8—13 gHiB.
[lepion akTMBHOI OCIHHBOT BEreTarlii pirnaky 03UMOro TpUBaB Bija (a3u cXoiiB
no 19-20 muctomana (hopMyBaHHS pPO3ETKU JUCTKIB) 1 CTaHOBUB yisi 2021—
2022 poky 84-85 ni6, 2022-2023 poky — 88—89 ni6 ta 2023-2024 poky — 84—
85 ni6. Bereramiitauii nepiog 2021-2022 poky tpuBaB 221 no0y, 2022-2023
poky — 222 nob6u 12023-2024 poxy — 228 ni0.

2. T'ycrora pociuH pirnaky 1mo Mipi 30UIbIICHHS IMUPUHU MIKPSIb 3MEHIITYBaJIacs
i cTaHoBMIIA IS BY3bKOPSIHOTO crioco0y cisou (15 cm) 42,7-43,1 wr./M?, mis
IIMPOKOPATHOTrO crocoly (Mikpsaaas 30 cm) —40,4-41,2 mr./m? i aus MbKpsaaas
45 cm — 37,1-38,2 mr./mM%. T'ycToTa pOCIUH ycix riGpHIiB, 110 BHBYAIKCH,
KOJIMBAJIACA 32 POKaMHM JOCHiIKeHb Bix 38,3 mr./m? 1o 44,3 mr./m>2,

3. MakcumaibHy BHCOTY POCIIHMH PillaKy 03UMOTO CriocTepiranu y ¢asi IBITIHHS
3a PSIIKOBOTO COCO0Y CiBOM 13 IIMPUHOIO MIXKPSAL 15 cM, sika cTaHOBHIIa 163
cMm (tri06pug Mepcenec), 172 cm (riopun InVigor 1030) 1 173 cm (ri0pua
Excenmin). AHanoriyda 3aJe€XHICTh BHCOTH POCIWH 1 3a HIMPOKOPSTHOTO
crioco0y ciBOou 3 MikpanasiMm 30 cM, 3a siKoi BHcOTa pociivH riopuny InVigor
1030 cranoBmia 170 cm (2022 p.), 167 cm (2023 p.) 1 164 cm (2024 p.).
Cepenniii MOKa3HUK 3a TPU POKU cTaHOBUB 167 cMm. Bucora pocnun ribpumy

Mepcenec 3a pokamu 3Haxoujacsa B Mexax Bif 157 cm 1o 161 cm, a ribpuay
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Excenmn BianoBigHo 166—173 cM. 3a mupuHu MIKpPSAsL 45 ¢CM BUCOTA POCIHH
pimaxky Oyja HaliMEHIIIO TMTOPIBHSIHO 3 IMMPUHOI MDKPsIb 15 cm 130 cMm.

4. Cepen riOpuiB HalMeHIITy BHCOTY copMyBanu pociimHu Tibpuay Mepcenec,
gKa B CEpeHbOMY cTaHOBHIJIAa 3a BHeceHHs NisP4Kso (pon) 161 cm, a 3a
koMOiHOBaHOTO BHeceHHs NisP4K4 + Bpacitpen [Ipo — 164 cm. Cepenns
BUcoTa pociud riopuny InVigor 1030 Oyna HaiOUIBII ONTUMATBEHOIO 32 000X
BapiaHTIB 3 yaoOpeHHsM — 167 cm 1 171 cMm, y ribpuny Excenmn manuit
MOKa3HUK cTaHOBUB 166 cM 1 170 cMm.

5. 3a mnomero aucTkoBoi nmoBepxHi riopun BAYER JIK ExcemniH nepeBakan
riopua Mepcenec Ha 9,6% y da3zi crebnyBanus 1 Ha 10,3% y a3l uBITIHHS.
I'iopug BASF InVigor 1030 BinmoBigHO cpopMyBaB IUIONTY JIMCTKIB Ha 6,9 Ta
7,6% 6inbiie nopiBHsiHO 3 Ti0pugom NPZ LEMBKE Mepcenec.

6. Pocnunu cepeanbopannboro riopuay EkcenmH ¢opMmyBaiu MakcHMaibHE
3Ha4YeHHs (POTOCHUHTETUYHOTO MOTEHINaNy Yy MiK(a3Huil mepiof OyTOoHi3allis-
UBITiHAA — 2,352 MuH. M2-1i0/ra 3a BHeceHHs Ni4P40K4o (hon) Ta 2,641 mun.
M>-11i6/ra 3a xomOiHoBaHOTO BHECEHHS Ni40P40K4o + SpaBita Bpacirpen Ipo, 2
a/ra (BBCH 33-37). Ilpupict (HOTOCHHTETMYHOTO TOTEHIANTYy  BIJ
MmikponoOpuBa fpaBita bpacitpen [Ipo cranoButs 10,9%.

7. ONTUMaIbHUIM TOKA3HUK YHUCTOI MPOJYKTUBHOCTI (POTOCHMHTE3Y BHSIBICHO Y
MDK(Da3HUN 1epiog  OyTOHI3alisA-IBITIHHS Ha BapiaHTI KOMOIHOBAHOTO
BUKOPHUCTaHHS MiHepanbHUX A00puB Nis0P40Kao + SApaBita Bpacitpen Ilpo, 2
n/ra (BBCH 33-37) y ri6puny InVigor 1030 — 12,94 r/m? 3a 100y, y riopumy
Mepcenec — 12,78 r/m? 3a 100y Ta riépuny Excermn — 13,12 r/m? 3a 100y.

8. VY I0CKOHaNEHHS OKPEMHUX €JIEMEHTIB TEXHOJIOT1i BUPOUTYBaHHS pillaky 03MMOTO
Ha TUTIOBOMY YOPHO3€MIi CIpHsi€ OTPUMAHHIO B cepenHboMy Bin 3,82 no 4,45
T/ra HaciHH4. Kpamwmmu riOpuaamMu 3a ypoKalHICTIO 1 IHIMBIAyalbHUMHU
MOKa3HUKaMu sKocTi BimMiueHi Excernmn (4,51 1/ra) ta InVigor 1030 (4,47
T/Ta), IPUPICT ypOXkKar HACIHHS SKUX 3a CIBOM 3 MIMpPUHOIO MUKpsSAb 30 cMm

MOPIBHSIHO 3 MUKPAAIAM 15 cMm ctaHoBUB BianoBiaHo — 0,34 1/ra ta 0,31 1/ra.
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9. 3a mupunu MiKpsaas 30 cM cydacHi TiOpuAM pinaky O3UMOro CHpPOMOXKHI B
cepenabomMy chopmyBatud Bim 419,1 no 444,0 cTtpyukiB Ha OAHIA POCIHHI.
Buecenns makpo- 1 Mikpo1oOpuB y Hopmi Ni40P40K4o+ Bpacitpen [Ipo cipusiio
dbopmyBanHIO cTpyuKiB y T10puay InVigor 1030 —407,8 wit., o Ha 6,2 CTPYUKIB
OlnpIe, HIXK Ha MUISHIN 3 BHeceHHSAM Ni40Ps0K4o. JlogaTkoBe obnpuckyBaHHs
pociun ¢yurinuaom Ilikrop (0,5 n/ra) 3a6e3neunio 30UIbIICHHS CTPYYKIB Ha
OJIHIM pocnuHi Ha 45,7 wT., a y riopuay Excenmn Ha 45,4 mT.

10. Maca 1000 HaciHuH riOpuIiB pilaKky 3a MUPUHU MiXKpAab 30 145 cM cTaHOBUIIA
Bix 6,0 no 6,4 1, mo Ha 0,8—0,9 r OunblIe, HIXK 3a CIBOM 3 MDKpSAIIM 15 cMm.
Haiibinbmia maca 1000 HacinuH BusBieHa y riopuay InVigor 1030 — 6,35 r Ta
riopuny Excenin — 6,42 r 3a o0npuckyBaHHs npenapatom [ikTop 1 BHECEHHAM
Ni140P40K49 + Bpacitpen IIpo (2,0 n/ra).

11. Buecennst Nj4P4K4o + bpacitpen IIpo (BBCH 31) na 0,18-0,20 T1/ra
NEPEeBUILYE YPOXKAMHICTH MOPIBHAHO 3 BapiaHTOM N Ps0Kso (don).
Oo6npuckyBanusi pocnud riopuny InVigor 1030 y dasi usitinus (BBCH 65)
¢dbynrinuaom Ilikrop (0,5 n/ra) 3a BHeceHHS Nj40P40K4o 320e3neumno 4,32 1/ra
HaciHHA, a Ha BapiaHTi Nj40P4Ka+ Bpacitpen [Ipo — 4,47 1/ra.

12.HaifOutbmii BMICT OJii Yy BCIX TpbOX TIOpUIIB OJEpPXKAHO Ha BaplaHTI 3
ynooperasm NisoP4Kag + Bpacitpen IIpo 1 o6pobkoro gynrinumom Ilikrop —
51,7% (InVigor 1030). V pocnun ribpuay Mepceaec MakCUMaIbHUM BMICT OJTii
CIIOCTEpIraii TaKOXX Ha JIaHOMY BapiaHTi 1 BiH cTaHOBUB 47,5%, a y riOpumy
Excemmn BignoBigHo — 48,8%.

13.3a BHeceHHs1 MiHepasibHUX 100pUB Ni40P10K4o (hoH) KHcIOTHE YKo Ti0puLy
InVigor 1030 6yno HaiiBumum i ctanoBuio 1,55 mr KOH/r, mo He nepesuiiye
JOMYCTUMUX HOPM. 3acTocyBaHHS (yHTIUAHOTO 3axucTy Ha (HoH1 NisoPsoKao
70 3MOTY 3MEHIIUTH KuciaoTHe uncio a0 1,25-1,34 mr KOH/r. Buecenns
KOMILJIEKCHOTO MikponoOpuBa bpacitpen IIpo Ta QyHriuuaiB Takox Copusiio
3HIDKCHHIO KMCa0THOro uncia a0 1,18—1,21 mr KOH/r. MiHniManbHe 3HaUCHHS
KHCIIOTHOTO YKCJIa Y HAaClHHI riopumy Mepcenec oTpuMaHo 3a 00poOKH pOCTHH
¢ynrinugamu (Iliktop, Iponynsc, Axkanto Ilmoc 1 Cimerpa) — 1,22—1,25 mr
KOH/r, o na 0,26-0,29 mr KOH/r menmie nopiBusiHO 3 KoHTposieM (1,51 mr

KOH/r). Hacinns ribpuay ExceniH Ha yCix JOCHIIHUX BapiaHTax Majlo HU3bKE
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3Ha4YeHHs KHUCJIOTHOro uucia (He Oumpme 1,52 mr KOH/r), mo mo3Bossie
BUKOPHCTOBYBATH OJIIIO X POCIUH JJIS Xap4OBUX TOTPED.

14.Ha BapianTi 3 BHeceHHsIM Ni4P40Kso + Bpacitpen Ilpo (BBCH 33-37) i
GyHTIIUIHOI 00pOoOKOI0 BMICT IJTFOKO3WHOJATIB Y HACIHHI pillaKy CTaHOBUB
s Tiopuay InVigor 1030 — 17,47—18,12 mxmous/T, nis ridpuay Mepceaec —
17,54-18,13 mxmoub/T 1 ais riopuay Excenmn 17,48—18,08 MKMOJIB/T.

15.¥YmicT GiKa B HACiHHI pillaKy 03MMOTO HE3aJIeKHO Bij ()aKTOPIB CTAHOBUB IS
riopuny InVigor 1030 — 19,12-21,16%, ans riopumy Mepcenec — 19,06-21,02
% 1 nst Ti6puny Excena — 19,11-21,18%.

16.HaitOunpiuii 3araJibHUM BUXIJ] OJIIi 3 HACIHHS pINaKy O3UMOIO BUSBJICHHM Ha
BapiaHTi 3 BHeceHHAM Nj40P40K4o (Ppon) + Bpacitpen [Ipo 1 oOnpuckyBanHsIM
nociBiB QpyHrinuaom Ilikrop, skuii ctanoBuB A riopuay InVigor 1030 — 2,31
T/ra, mo Ha 0,48 T/ra Oinblie, HIX HAa KOHTPOJl 06e3 (QyHrIIUIAHOI 0OPOOKH.
["6pun Excenmn BianmoBigHO 3a0e3neunB oTpuMaHHs 2,20 T/ra oiii, a riopua
Mepcenec Haiimentie — 2,04 1/ra omii.

17. BapticTh BajgoBoOi NpOAYyKIIi pimaky 03uMoro 3a BHeCeHHs Ni40P40K4o (pon) +
SApaBita bpacitpen Ilpo 3pocrtana y riopuny ExcemninmH MOpiBHSHO 3 03010
Ni4oPs0Kso (dbon) na 4400 rpH.,, a 3acrocyBanHsa ¢yHrinuay I[likTop
301IBIIIYBaJIO 1e nmoka3Huk Ha 19140 rpH./ra.

18. BupoOHu4i BUTpaTH Ha BUPOIILYBAHHS PilaKy 03MMOI0 3HAXOJUIIUCS B MEXax
Biz1 36095 rpH. 10 40505 rpH. Y 10CKOHATICHHS €JIEMEHTIB COPTOBOI TEXHOJIOT1T
BUPOIIYBaHHSI PIMaKy 03uUMoro crnpusie orpumantio Big 34330 rpH. g0 59370
TPH. YMOBHO YHCTOTO0 NPHUOYTKY 3 OAHOTO TeKTapa. 31 3HaYeHHSIM YHCTOTO
npUOYTKY TICHO KOPEIIOE Ta 3MIHIOETHCS PIBEHb PEHTAOCIBHOCTI, SIKUHA JUIS
riopuny InVigor 1030 ctanosus 108,4-151,3%, nis riopuny Excerna — 106,6—
150,1% 1 nns riopuny Mepcenec — 94,0—-138,3%.
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PEKOMEH/IALIII BAPOBHULITBY

1. B ymoBax Jlicocteny I[IpaBoOepexHOr0o Ha THUIIOBOMY YOPHO3eMi pilak
O3UMUI1 JOLITHFHO BUCIBATH ITUPOKOPATHUM CIIOCOOOM 3 MIKPSIIsIM 30 cM.

2. 3 wmetoro otpumanHs 4,47-4,51 T/ra AKICHOTO HACIHHS JOPEYHO
BUKOPHCTOBYBaTH Yy  TOCHOJApCTBaXx  pi3HUX  (GOpM  BIACHOCTI
BHUCOKOMNpOoaAyKTUBHI riopuan Excenma ta InVigor 1030.

3. [lin pinak o3umuii BHOCUTH 30anaHcoBaHe MikpoaoOpuBo SpaBira
bpacitpen Ilpo, 2 n/ra (BBCH 33-37), sake 3a0e3neuye mnpuOaBKy
BpoxaiiHocTi HaciHus 0,2-0,3 1/ra.

4. YV ¢a3i upitiHHsg pocnuH pinaky ozumoro (BBCH 65) 3actocoByBaTn

¢yurinuau [iktop, KC, 0,5 n/ra ta [Iponynsc 250 SE, CE, 0,9 n/ra.
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Z[onaTOK A-2

AepxaBHa cnyxba YKpainu
3 HAQ3IBUYAHHKUX CHTYaUin

XMENbHUULKAK OBNACHWA LUEHTP
3 rlnpongrsoponorﬂ'
L. £, 2 FRUL-STH 5
Ha Ne sin 7

syn. Mpywescbkoro, 87, x. 240
Tten. 65-64-92 chaxkc 76-27-56 i
.|

3a JaHMMHM CIIOCTEPEXEHb aepooriyHol CTaHuil [lleneriBka, naHl sKOi

Acnipanty

[0J1iCBKOTO HALIIOHATIBHOIO YHiBEPCHTETY

S E3KOPOBAMHOMY B.M.

penpesentatnsHi 1A IlleneTiBebkoro  pabiony, XwmenbHuubkoi obnaci,
[MOBIIOMIISEMO :
Micsup Cepenssi 3a MicAIb T-pa K-Tb onajis 3a MicAIb
MOBITPA
JIucronax 2023p. 3.3° terna 62.8 MM
I'pyzens 2023p. 0.4° Teruna 56.2 MM
Cigeus 2024p. 2.4° mopozy 84.4 mm
Jlrormit 2024p. 4.1° Tenna 64.7 MM
bepesens 2024p. 4.5° renna 52.0 MM
Ksitens 2024p. 11.6° Trenna 62.1 Mmm
Tpasenb 2024p. 15.5° Tenna 27.9 mm
UYepsens 2024p. 19.6° Temna 49.2 mm
Jluness 2024p. 21.9° tema 116.1 Mmm
Cepnennb 2024p. | 21.0° rena 23.9 MM

Jlosijika [aiiicHa TLIBK

Hauanshux

Buk.Mazyp T1en.76-27-56
MOroKEHO ANMOJIOHOBA

acrnipanra ITHY beskoposaiiroro B.M.

10piit BOPOHOBCBHKHIA




Jonaroxk b-1

AKT

BITPOBAIKEHHSA PE3YJIBTATIB HAYKOBO-JOCJIIHOI POBOTH Y
BUPOBHHUITBO

JlanuM aKTOM CTBEP/PKYETHCA, IO Pe3yJbTaTH JUcepTaliiinoi poboru
Beskoposaitnoro Bacuns Mukonaiiorda 3 TeMu: «DopMyBaHHA PillaKy 03HMOTO
3a/eXKHO  Bijl €JIEMEHTiB TEXHOIOrii BHpOIIyBaHHi B ymoax Jlicoctemy
IIpasobepesxnoroy sriposamkeri y TOB «Ilopimmi+» c. Jlenxisui, [lleneriBcrkoro
paiiony, XMenpHHIEKOT 0014CTi.

Jocmipkysana KynnTypa: Pinak osummii, ridpmja osumoro pimaky JIK
Excenmrs.

O6car enpoeamkerns: 30 ra.

[lepion BnpoBamkenns: 2023-2024 pp.

3micr BuposamxenHs: [lociB ribpumy osumoro pinaky JIK Excemmud 3
Mibkpsaa M 30 e, 3acTocyBanHAM Mikpoao6pusa Bpacitpen Ipo y ¢asy BBCH 31
y HopwMi 2 11 Ta BHecenns ¢yurinuny Ilikrop 0,5 x/ray dasy BBCH 65 cepeannn
UBITIHHS, JaHi NPOAYKTH € [OOCHTh BaXMBi Ta e(eKTHBHI y TEXHOJOTIT
BHPOIIy BAaHHS 03UMOTO pillaKy.

Pe3ysibTaTH BIPOBAMMKEHHA: B PE3yNILTaTi (EHONOTYHUX CIIOCTEPEKEHH Ta
00Ky ypoxai BusBIeHO, o no6puBo bpacitpen Ilpo y Hopwmi 2 i/ra y dasy
BBCH 31 szabesneunno npubaeky 0,18 1/ra, ypoxaiinicTs HaciHHA cTaHOBHIA 4,12
T/ra, a ynrimua [likrop y wopwmi 0,5 1/ra y nepion HBiTiHHA 3a6€3MEUHB NpUpicT
0,42 1/ra 3a ypoxaiiHocrti 4,54 T/ra.

Pexomennanii BHpOOHHIITBY: /ISl OTPUMAHHS MAKCHMAJIBHO BECOKOTO PiBHA
ypoxkaifHOCTI pinaKy 03MMOro JOLLIBHO BHOCHpE=yseiimn Ilikrop 0,5 wra y

Jlapektop
TOB «llomimnsa +»

Buxounaseus HJIP

HayxoBuii KepiBHHUK,
JOKTOp C.- T'. HayK, npodecop
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Jonarok b-2
3aTBepiKeHo:
Jupekrop
@I «Mapaug»
$ 74 Mapmanana M. I1.
29 manaa 2024 p.
AKT

BITPOBAKEHHSI PE3Y.JIbTATIB HAYKOBO-TOCJIAHOI POBOTH Y
BUPOBHUITBO

JlaHAM aKTOM CTBEPIDKYEThCH, IO PE3yJbTaTH AHCEpTaliiiHoi poboTH
Beskoposaitnoro Bacuns Mukonaiiouda 3 TeMu: «@opMyBaHHs piniaky 03MMOro
3aMEKHO Bijl EJNEMEHTIB TexHouorii BupouryBanus B ymosax Jlicocremy
IIpasobepexuoro» uposa/pieni y ®I' «Mapasm» ¢. ABIpoHiBKa, XMEIbHHIIBKOTO
paitory, XMeTBHHIBKO] 061acTi.

HocnijpkyBaHa Ky abTypa: Pinak ozumuii, ribpua o3umoro pinaxy Insirop1030.

O6car suposamxenss: 30 ra.

ITepiox BrpoBamkenns: 2023-2024 pp.

3mict BopoBamxkenns: IlociB riGpmay ozumoro pimaky Iueiropl030 3
mikpaaaaM 30 cM OpiBHAHO 3 MDKpAZMIM 15 cM (KOHTpOIB) y TEXHONOrl
BHPOITYBAHHS 03UMOTO pillaKy.

Pe3syabTaT BIPOBAIKEHHS: B Pe3yJIBTaTi aHANi3y IIPOBEIEHUX JOCITIIKCHb
i peHONOTITHAX CIIOCTEPEIKEHE BUSBIIEHO, 10 IKPUHA MiKpsyis 30 cM € Half6GiLIbIm
ONTHMANIBHOK s PiIAKy 03EMOT0, 33 AKOT OTPUMAlM ypoxKaiHicTh HaciHHa 4,33
T/ra, NPUPICT ypOIKaro MOPIBHAHO 3 PALKOBOIO CiBOOIO (15 cM) cranour 0,28 1/ra.

PekoMenaanii BAPOGHHITBY: /Uisi OTPMMaHHs MAKCHMAIIEHO BUCOKOTO PiBHs

Hupexrop @I «Mapani» Mapunmy M.IL

5
£ Y N,&“\
e unanel

\
Buxonasens HJTP 1 beskoporaiinnid B.M.

Haykosuii KepiBHUK,
JOKTOP C.- I. HAYK, mpodecop O%CU/“ f‘ Moiicicrko B.B.
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Jonaroxk b-3
E}amepmeﬂq
29511%%{%2024,13.
N "'D;t‘e-‘-’i“ :
AKT

BIIPOBA)KEHHSI PE3YJIBTATIB HAYKOBO-TOCIITHOl POBOTH Y
BUPOBHHIITBO

JlanuM aKTOM CTBEpJUKYETHCs, IO pe3yJbTard JucepTaliiiHoi pobGotu
Beskoposaiinoro Bacuns Mukonaifoida 3 Temu: «DopMyBanHs pinaky 03EMOTO
3a7€KHO BiJI €NEeMeHTiB TEeXHOJNOTil BHpoImyBaHHs B ymosax Jlicocremy
IlpasobGepeknoro»  BrupoBamxeni y @I  «Jlepaga-B» ¢ YorupGokw,
IlleneriBepkoro paiony, XmMenpHUIBKOT 001acTi.

Hocmimxysana KyasTypa: Pinak ozumuid, ri6puz o3umMoro pinaky [nsiropl1030.

OOcar BnpoBapKeHH:A: 25 ra.

Mepion BuporapxenHs: 2023-2024 pp.

3mict Bnposamxenns: [locie ribpumy osmmoro pimaky I[uBiropl030 3
mikpsammam 30 cM, 3acrocy BaHHsM Mikpogodpusa bpacitpen I1po y dasy BBCH 31
y HopMmi 2 1 Ta BHecenns dynrimpay ITikrop 0,5 w/ra y gasy BBCH 65 cepexunn
UBITIHHA, JaHi NPOLYKTH € JIOCHTH BAKIMBI Ta IPOJYKTHBHI Yy TEXHOJOT]
BHPOIIY BAHHS 03MMOT0 PiMaKy.

Pe3y/ibTaTH BHPOBA/KEHHA: B Pe3yNbTaTi (EHONOTIUHHX CIIOCTEPEKEHD Ta
06iTiKy yposkalo BusBIEHO, 1o jo0puBo Bpacitpen Ilpo y nopwi 2 j/ra y dasy
BBCH 31 gano npu6asky 0,15 T/ra, ypoxkaiiHicTe HacinHg craHoBuiaa 4,05 T/ra.
Oyurimma [Tikrop y vopmi 0,5 w/ra y nepion upitinns 3abesneuns npudasxy 0,36
T/ra 3a ypoxaiinocti 4,41 1/ra.

Pexomenaanii BUPOGHAUTBY: Ui OTPHMAHHS MAKCHMAIBHO BHCOKOIO PiBHA

poncaHHocn pm.ucy O3MMOr'0 JICHITGHO BHOCHTH (])yHrluH,u IMikTop 0,5 wra y
niepion cepenmnm neitinas BBCH 65 i mikpogo6
31 Ta pukopucTOBYBaTH ribpux lusiropl1030. /-

/ \Q‘T',‘ Qtp-\,m“ i
JTupexTop | “aeaﬁ,m =
&I «Jlesana-By» \\‘ e . Hyuax 0. O.
3 084949
0084995 e/
Bukonaseus HJIP % fn\- V;v‘ BCBKOpOBaPIHIrIH B.M.

5

TOKTOp C.- T. HayK, npodecop

HayxoBuii KepiBHUK, Cﬁ% au%fﬁ \ Moiicienxo B.B.
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Jonaroxk b-4

r

1

L& J

Y

MOJICEKUN HAIIIOHAJBHAM YHIBEPCUTET

6ymseap Craprii, 7, M. JKirroMup, 10008: Te.: (0412) 47-13-56; Tem./dakc: (0412) 47-21-45
E-mail: mail@peolissiauniver.edu.ua; www.polissiauniver.edu.ua, kox 3riago 3 EAPTIOV 00493681

Bin 7504 . 2045 Ne 344’@/- ok Ha Ne BiR 20

AKT

IIPO BIIPOBAKEHHS PEe3yNbTATIB
JMCepTatiiHuX J0CHi/KeHb Y OCBITHIH mpowec

ITomickkuii HallOHANBHWA YHIBEPCHTET IIATBEPIDKYE, IO Ppe3yJbTaTd
nHcepraiiitnoi pobotu Ha Temy: «DopMyBaHHs piMaKy O3MMOTO 3aIeXHO Bil
eleMeHTIB TexHoJorii BupontyBanHs B ymopax Jlicocteny ITpaBobepexnoro», mo
mpejcTaBieHa Ha 3400yTIs HAayKOBOIO CTymeHs Jokropa Oimocodii 31
coenianbHocTi 201 «ATpOHOMif», BUKOHAHOI BE3KOPOBAMHWM Bacunem
MrukonaioBryeM, BIPOBAPKEHO Y OCBITHIN NpOLEC NPH BHKIAAaHHI NUCIHMILTIH:
«Texniuni kynpTypw» Ta «|HHOBALIfHI TEXHOIOTII B POCIHHHHIITBI».

PesynbTatid AHCEPTAIHHOTO NOCII/KEHHS BE3KOPOBAMHOI'O Bacuis
MuxonaiioBuya IOAO IMiAGOPY BHCOKONPOAYKTHBHYMX i aJalTHBHUX TiOpHIiB
pinaKy 03HMOro, ONTHMAIBHOrO Ccrocody iX ciBOH, MiHepajibHOIO XKHBICHHS Ta
(yHrimugHOrO 3aXMCTYy POCIMH BMKOPHACTOBYIOTBCS IIPH HMTaHHI JIEKLiH,
NpOBEJICHH] [PAaKTHYHWX 3aHATh, @ TAKOXK IIJl 4Yac BHKOHAHHA HAyKOBHX
ZOCTiKeHh Ha Kadenpi TeXHONOriH y POCIMHHHLIBL y MiATOTOBLI 3700yBadis
BUIIOl OCBITH OCBITHIX piBHIB Gakanaspa, marictpa Ta fokTopa (imocodii 3i
cneniaapHOCTi 201 «AT MisD» TTOICHKOTO HALIIOHATEHOTO YHIBEPCHTETY.

/’% Oner CKMIAH

Terana YCIOK

B.o. AekaHa arpOHOMIYHOTO
bakynerery

Terana KIITMMEHKO

/
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Jonaroxk B-1

OUCMNEPCIMHUIA AHANI3 OAHUX OBO®AKTOPHOIO NONILOBOIO gocniay
Monicbkui HauioHanNbHUM YHiIBepcUTeT

MNAPAMETPU OOCNIAY:

KinbkicTb piBHIB No chaktopy A 3
KinbkicTb piBHIB No ¢hakTopy B 3
KinbkicTb NOBTOPEHL 3

PiBeHb cTaTucTMYHOI HadiMHOCTI 0,950

|
Pinak, BucoTta: BucoTta pocnuH pinaky 03UMMOro 3anexHo Bif ridpuay i wmpuHu mixxpage, cM, 2022 p.
|

OAHI gocnigy
PIBEHb ®AKTOPA NOBTOPEHHS
A B 1 2 3
1 177 176 172
1 2 172 170 168
3 170 168 166
1 167 164 161
2 2 164 160 159
3 158 158 155
1 177 174 174
3 2 175 173 171
3 170 170 167
PE3YNIbTATU ANCNEPCIMHOI O AHANI3Y AIBO®AKTOPHOIO OCHIAY 3X3
[VCMEPCIS Cywma | Crynewi | Cepeauin | g po F-Ta6n.
KBagparis cBoboau KBagpar
3ArATTbHA 1030,00 26 - - -
NOBTOPEHb 76,22 2 - - -
PAKTOPHA 942,00 8 117,75 159,96 2,59
PAKTOP A 734,00 2 367,00 498,57 3,63
PAKTOP B 200,00 2 100,00 135,85 3,63
B3AEMOLIT AB 8,00 4 2,00 2,72 3,01
SANMLIKOBA (TTOXVBKM) 11,78 16 0,74
CEPE[IHI 3HAYEHHS | HIP
OAKTOP B CepegHi no
®AKTOP A 1 5 2 A
1 175,00 170,00 168,00 171,00
2 164,00 161,00 157,00 160,67
3 175,00 173,00 169,00 172,33
Cepeati o B 171,33 168,00 164,67 168,00
T-k03dh.= 2,1199053

HIP = 1,49 ONA OUIHKW ICTOTHOCTI PI3HMLI YACTKOBWX CEPELOHIX
HIP = 0,86 AJ1A4 OLIHKW/ ICTOTHOCTI PISHVMLI CEPEOHIX MO ®AKTOPY A
HIP = 0,86 AJ1A4 OLIHKW/ ICTOTHOCTI PI3HMLI CEPEOHIX MO $AKTOPY B | AB
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JlopaTok B-2

OUCNEPCIMHUA AHANI3 JAHUX OBO®AKTOPHOIO MNONMbOBOIO Agocniay
Monicbkun HauioHanbHUM YHiBepcuUTeT

MAPAMETPU OOCIIAY:
KinbkicTb piBHIB No chaktopy A 3
KinbkicTb piBHIB No ¢hakTopy B 3
KinbkiCTb NOBTOPEHb 3
PiBeHb cTaTuCTUYHOI HAOiIMHOCTI 0,950

|
Pinak, Bucota: BucoTa pocnuH pinaky 03vMoro 3anexHo Big ridpuay i WwmpuHn miskpsigb, cm, 2023 p.
|

OAHI focnigy
PIBEHb ®AKTOPA MOBTOPEHHSA
A B 1 2 3
1 172 170 174
1 2 167 168 166
3 164 163 165
1 163 162 164
2 2 159 160 158
3 154 151 154
1 175 171 173
3 2 171 172 170
3 166 167 165
PE3YNbTATU OUCIMEPCIAHOIO AHANI3Y NBO®AKTOPHOIO OCNIAY 3X3
OWCIEPCIS Cyma Crynewi | Cepenivi | ¢ 4o\ 0 F-Tabn.
KBagparis cBoboaun Ksagpart
3ATAJIbHA 1048,00 26 - - -
MOBTOPEHb 2,89 2 - - -
®AKTOPHA 1014,00 8 126,75 65,19 2,59
®AKTOP A 686,00 2 343,00 176,40 3,63
®AKTOP B 314,00 2 157,00 80,74 3,63
B3AEMOLIT AB 14,00 4 3,50 1,80 3,01
SAJMLLKOBA (MOXVEBKN) 31,11 16 1,94
CEPE[QIHI 3HAYEHHS | HIP
OAKTOP B CepegHi no
OAKTOP A - 5 3 n
1 172,00 167,00 164,00 167,67
2 163,00 159,00 153,00 158,33
3 173,00 171,00 166,00 170,00
CepegHi no B 169,33 165,67 161,00 165,33
T-kooth.=  2,1199053

HIP = 2,41 AJ1A OUIHKW ICTOTHOCTI PI3HNLI YACTKOBMX CEPEHIX
HIP = 1,39 AJ1A OUIHKW ICTOTHOCTI PI3H/LI CEPEQHIX MO ®AKTOPY A
HIP = 1,39 ANA OUIHKW ICTOTHOCTI PI3HALI CEPEQHIX MO ®AKTOPY B | AB
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Jonarok B-3
OUCMNEPCIMHUNA AHANI3 OAHUX OBO®AKTOPHOIO NONMbOBOIrO Aocniny
Monicbkun HauioHanbHWUM YHiBepcUTeT

MAPAMETPU OOCIIAY:

KinbkicTb piBHiB no dhaktopy A 3
KinbkicTb piBHiB No cakTopy B 3
KinbkicTb NOBTOpEHb 3

PiBeHb cTaTUCTUYHOI HaiMHOCTI 0,950

|
Pinak, Bucota: BucoTa pocnuH pinaky 03MMOro 3anexHo Big ridpuay i WwmpuHu Mixkpsiab, cm, 2024 p.

OAHI gocnigy
PIBEHb ®AKTOPA MOBTOPEHHS
A B 1 2 3
1 170 167 170
1 2 165 163 164
3 161 160 159
1 163 162 161
2 2 158 158 155
3 153 152 151
1 171 172 170
3 2 165 168 165
3 163 164 162
PE3YIbTATU OUCMEPCINHOIO AHANI3Y ABO®AKTOPHOIO AOCHIQY 3X3
OUCMEPCIA Cyma Crynei | Cepenivi | ¢ \o\ 0 F-Tabn.
KBagpaTiB cBoboau KBagpat
3ATATTBHA 858,00 26 - - -
MOBTOPEHb 8,67 2 R - -
®AKTOPHA 828,00 8 103,50 77,63 2,59
®AKTOP A 458,00 2 229,00 171,75 3,63
®AKTOP B 366,00 2 183,00 137,25 3,63
B3AEMOLIT AB 4,00 4 1,00 0,75 3,01
SANVLLKOBA (NMOXVEKMN) 21,33 16 1,33
CEPE[HI 3HAYEHHS | HIP
OAKTOP B CepegHi no
DAKTOP A - 5 2 "
1 169,00 164,00 160,00 164,33
2 162,00 157,00 152,00 157,00
3 171,00 166,00 163,00 166,67
CepenHi no B 167,33 162,33 158,33 162,67
T-koap.=  2,1199053

HIP = 2,00 AJ1A OLIHKW ICTOTHOCTI PI3HNLII HACTKOBUX CEPEOHIX
HIP = 1,15 AJTA OUIHKW ICTOTHOCTI PI3HWLII CEPEOHIX MO ®AKTOPY A
HIP = 1,15 AJ1A OLIHKWM ICTOTHOCTI PI3HMLII CEPEOHIX MO ®AKTOPY B | AB
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Honatox I-1
JOUCMNEPCIMHUA AHANI3 JAHUX IBO®AKTOPHOIO NONMbLOBOIO Aocnigy

Monicbkui HauioHanNbHUM YHiIBepcUTeT

MAPAMETPU OOCHIAY:
KinbkicTb piBHIB No dakTopy A 3
KinbkicTb piBHIB No dhakTopy B 2
KinbkicTb NOBTOpPEHb 3
PiBeHb cTaTUCTUYHOI HadiNHOCTI 0,950
A
Pinak, Bucora: BrcoTa pocnuH pinaky 03Mmoro 3anexHo Big ridpuay i yaobpeHHs, cm, 2022 p.
A
|
OAHI gocniay
PIBEHb ®AKTOPA MOBTOPEHHA
A B 1 2 3
1 1 173 170 173
2 176 178 174
2 1 167 169 165
2 168 171 165
3 1 170 172 168
2 173 172 174
173 172 174
PE3YNbTATU OUCMNEPCIMHOIO AHATNI3Y OBO®AKTOPHOIO gocnigy 3X2
[NCEPCIS] Cyma | Cryneni | Cepeawint | ¢ o0 F-ra6n.
KBagparis ceoboam KBagpar
3AIrAJIbHA 218,00 17 - - -
MOBTOPEHb 14,33 2 - - -
OAKTOPHA 168,00 5 33,60 9,42 3,33
OAKTOP A 129,00 2 64,50 18,08 4,10
OAKTOP B 32,00 1 32,00 8,97 4,96
B3AEMOAIT AB 7,00 2 3,50 0,98 4,10
SAIIMLLKOBA (INMOXUBKW) 35,67 10 3,57
CEPEOHI 3HAYEHHA | HIP
®AKTOP A DAKTOP B CepepgHi no
1 2 A
1 172,00 176,00 174,00
2 167,00 168,00 167,50
3 170,00 173,00 171,50
CepepgHi no B 169,67 172,33 171,00
T-k0adh.= 2,2281389

HIP = 3,44 OJTA OUIHK ICTOTHOCTI PISHULI YACTKOBMX CEPEQHIX
HIP = 2,43 ONA OLUIHKA ICTOTHOCTI PISHALII CEPEOQHIX IO ®AKTOPY A
HIP = 1,98 ONA OLIHK ICTOTHOCTI PISHULII CEPEQHIX IO ®AKTOPY B | AB
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Honparox JI-2
AUCNEPCIAHUA AHANI3 JAHUX OBO®AKTOPHOIO MNONbOBOIO Aocnigy
Monicbkun HauioHanbHUA YHiBepcuUTeT

MAPAMETPU OOCNIAOY:
KinbkicTb piBHIB N0 thakTopy A 3
KinbkicTb piBHiB No chaktopy B 2
KinbkicTb NOBTOpEHb 3
PiBeHb cTaTUCTMYHOI HAQINHOCTI 0,950

Pinak, Bucora: BrcoTa pocnvH pinaky 03MMOro 3anexHo Big ribpuay i yaobpeHHs, cm, 2023 p.

OAHI gocnigy
PIBEHb ®AKTOPA MOBTOPEHHA
A B 1 2 3
1 1 172 167 162
2 176 172 168
2 1 161 159 157
2 168 164 160
3 1 169 166 160
2 173 170 167
PE3YNbTATU AUCNEPCIMHOIO AHANI3Y ABO®AKTOPHOIO AOCHIAY 3X2
OVCTEPCIS Cyma Cryneni | Cepennint | ¢ 4or. F-Ta6n.
KBagparis csoBoau KBagpat
SAIAJTbHA 502,50 17 - - -
NMOBTOPEHb 169,00 2 - - -
OAKTOPHA 320,50 5 64,10 49,31 3,33
GAKTOP A 208,00 2 104,00 80,00 4,10
OAKTOP B 112,50 1 112,50 86,54 4,96
B3AEMO[IT AB 0,00 2 0,00 0,00 4,10
SAJTMLLIKOBA (INOXUNBKW) 13,00 10 1,30
CEPEHI 3HAYEHHA | HIP
GAKTOP A OAKTOP B CepegHi no
1 2 A
1 167,00 172,00 169,50
2 159,00 164,00 161,50
3 165,00 170,00 167,50
CepegHi no B 163,67 168,67 166,17
T-k0ach.= 2,2281389

HIP = 2,07 414 OLIHKW1 ICTOTHOCTI PI3HNLII YACTKOBMX CEPEOHIX
HIP = 1,47 4714 OLIHKWX ICTOTHOCTI PISH/LI CEPEOHIX MO ®AKTOPY A
HIP = 1,20 A1 OLIHKWX ICTOTHOCTI PISHNL|I CEPEOHIX IO ®AKTOPY B | AB
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Honpatox /1-3
AMCMEPCIMHAN AHAMI3 AHUX ABO®AKTOPHOIO NONbOBOIrO AOCHIAY

Monicbkni HauioHanNnbHUM yHiBepcuTeT

MAPAMETPU OOCTIAY:
KinbkicTb piBHIB No daktopy A 3
KinbkicTb piBHIB No gaktopy B 2
KinbkicTb NOBTOpPEHb 3
PiBeHb cTaTucTu4HOI HagiHOCTI 0,950
h
Pinak, Bucora: BricoTa pocnuH pinaky 03uMMoro 3anexHo Big ribpuagy i yaoopeHHs, cm, 2024 p.
OAHI gocnigy
PIBEHb ®AKTOPA MNMOBTOPEHHA
A B 1 2 3
1 1 163 167 159
2 163 170 165
2 1 159 155 157
2 161 157 162
3 1 164 165 160
2 163 170 168
PE3YJIbTATU OUCNEPCIAHOIO AHANI3Y ABO®AKTOPHOIO focnigy 3x2
AWCIEPCIA Cyma Crynewi | CepepHin | ¢ 4ot F-Tabn.
KBagpariB cBoboam KBagpat
SATAJTbHA 328,00 17 - - -
NMOBTOPEHb 16,33 2 - - -
SAKTOPHA 208,00 5 41,60 4,01 3,33
PAKTOP A 157,00 2 78,50 7,57 4,10
®AKTOP B 50,00 1 50,00 4,82 4,96
B3AEMOLIT AB 1,00 2 0,50 0,05 4,10
SAJTMLLKOBA (MOXWUBKW) 103,67 10 10,37
CEPE[QHI 3HAYEHHA | HIP
SAKTOP A OAKTOP B CepegHi no
1 2 A
1 163,00 166,00 164,50
2 157,00 160,00 158,50
3 163,00 167,00 165,00
CepegHi no B 161,00 164,33 162,67
T-koadh.= 2,2281389

HIP = 5,86 OJ1A OLIHKWM ICTOTHOCTI PI3HAL|I YACTKOBWX CEPEOHIX
HIP = 4,14 ONTA OLIHKW ICTOTHOCTI PI3H/LI CEPEAHIX O ®AKTOPY A
HIP = 3,38 AJ14 OLIHKW/ ICTOTHOCTI PI3HALI CEPEOHIX O ®AKTOPY B | AB
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Honarok E-1

I'ycToTra pocinH pinaky 03uMoro 3aJjie;kHo BiJ riOpuais, y100peHHs Ta
¢yurinuais 3a mickpsiaasa 30 cm (2022 p.)

Ticpia Y 06penns Oynrimi I'ycToTa pociuH, IT./M>

I II I cepenHe

InVigor Ni140P40K40  [KonTpOIB 44 41 42 423

1030 (o) pormysbe, 0,9 1 42 40 44 42,0

[Tiktop, 0,5 i 41 42 42 41,6

Axanro Imoc, 1 1 44 45 41 433

Cimerpa, 1 11 40 44 42 42,0

@oH + fApaBira Kontpomns 42 43 44 43,0

Bpacitpen I1po [[Iponyssc, 0,9 1 41 41 45 423

[TikTop, 0,5 n 43 42 42 42,3

Axanro Imoc, 1 1 43 46 43 44,0

Cimerpa, 1 11 42 44 44 43,3

Mepcenec Ni40P10K40 [KonTposs 44 42 41 42,3

(boH)  [[Iponymsc, 0,9 n 43 39 42 41,3

[TikTop, 0,5 n 44 43 40 423

Axanro Ilmoc, 1 1 45 41 42 427

Cimetpa, 1 1 41 40 43 41,3

®oH + SpaBira|KonTpois 43 42 44 43,0

Bpacirpen I1po [ITponyasc, 0,9 1 42 44 42 42,7

[TixTop, 0,5 1 43 43 45 437

Axanro Ilmroc, 1 1 44 44 43 43,7

Cimerpa, 1 1 45 42 44 43,7

Ni40P40K4o  [KonTposb 42 44 41 423

Excenn (bor)  IMponynsc, 0,9 n 40 44 41 41,7

ITiktop, 0,5 i 42 40 43 41,6

Axanro Ilmroc, 1 1 43 42 40 41,6

Cimerpa, 1 1 42 41 43 42,0

®oH + SpaBira|KonTpomis 43 42 43 42,7

bpacirpen I1po TTponynsc, 0,9 1 44 44 42 433

ITiktop, 0,5 n 43 43 44 43,3

Axanro Ilmoc, 1 1 41 41 45 423

Cimetpa, 1 1 43 44 46 443

HIPos, mt/M?: ABC —2,57; A - 0,81; B—0,66; C —1,05; AB—1,15; AC - 1,82; BC - 1,48




Hoaarok E-2

191

I'ycToTra pociinH pinaky 03uMoro 3aJie:kHo BiJ riOpuais, y100peHHs Ta

¢yurinumais 3a miskpsiaas 30 cm (2023 p.)

['ycroTa pociuH, mT./m>

Tiopun Y no6penHs ®OyHrinun

1 II III cepelHe

InVigor Ni40P40K40  [KoHTpOIB 41 40 39 40,0

1030 (dpon) pomyisc, 0,9 1 42 39 41 40,7

[TikTop, 0,5 n 40 41 42 41,0

Axanro Ilmroc, 1 1 41 42 43 42.0

Cimetpa, 1 1 41 42 43 42,0

®on + SpaBiraKonTpoas 41 42 39 40,7

Bpacitpen [Tpo TIponynkc, 0,9 1 40 42 43 41,7

[TikTop, 0,5 n 38 42 41 40,3

Axanro Ilmroc, 1 1 41 43 40 41,3

Cimetpa, 1 1 42 40 39 40,3

Mepcenec Ni40P40K40  |KonTpois 42 38 41 40,3

(bom) I[Tponynsce, 0,9 1 43 39 40 40,7

ITikTop, 0,5 n 41 42 39 40,7

Axanro Ilmroc, 1 1 40 41 39 40,0

Cimerpa, 1 1 43 40 41 41,3

®oH + fApaBira Kontposs 42 40 39 40,3

Bpacirpen I1po [ITponynsc, 0,9 1 40 41 44 41,7

ITiktop, 0,5 1 41 39 43 41,0

Axanro Ilmroc, 1 1 38 39 42 39,7

Cimetpa, 1 1 41 43 42 42,0

Excenmn Ni40P40K40  [KoHTpoOIB 40 42 39 40,3

(pon) [pomyise, 0,9 1 43 41 40 413

[Tiktop, 0,5 41 42 38 40,3

Axanro ITmroc, 1 1 42 39 40 40,3

Cimetpa, 1 1 39 40 42 40,3

®oH + SpaBira|KonTpois 38 41 40 39,7

Bpacirpen Ilpo [MTponyisc, 0,9 1 42 39 40 40,3

[TixTop, 0,5 1 40 41 38 39,7

Axanro Ilmroc, 1 1 42 37 41 40,0

Cimerpa, 1 1 41 40 38 39,7

HIPos, mrt/m*: ABC —2,71; A —0,86; B—0,70; C — 1,11; AB—1,21; AC — 1,92; BC — 1,57
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I'ycroTa pocinH pinaky 03MMoro 3aJjie;KHo0 BiJ riOpuaiB, y100peHHs ta

¢yHrinmais 3a mickpsaaasa 30 cm (2024 p.)

I'ycToTa pociuH, mrt./m>

[iopun Y no6penHns ®OyHrinua

1 II 111 cepeHe

InVigor Ni140P40K40  [KonTposb 39 38 39 38,7

1030 (o) pormysbe, 0,9 1 41 40 42 41,0

[Tiktop, 0,5 i 41 42 41 41,3

Axanro ITmoc, 1 1 40 39 41 40,0

Cimerpa, 1 11 39 41 39 39,7

®on + SpaBira KonTpoan 40 38 38 38,7

Bpacitpen Ipo [Tponynsc, 0,9 1 41 40 41 40,7

[TikTop, 0,5 n 39 41 42 40,7

Axanro Imoc, 1 1 41 39 40 40,0

Cimerpa, 1 11 39 41 38 39,3

Mepcenec Ni40P10K4o [KonTposs 40 38 39 39,0

(dpon) Ipomnyise, 0,9 1 42 40 39 40,3

[TikTop, 0,5 n 41 39 40 40,0

Axanro [Imoc, 1 1 38 39 40 39,0

Cimetpa, 1 1 40 41 38 39,7

®oH + SpaBira|KonTpois 37 41 39 39,0

Bpacirtpen I1po [ITponyssc, 0,9 1 39 40 40 39,7

I[TikTop, 05 1 40 41 40 40,3

Axanro Ilmroc, 1 1 40 38 40 393

Cimetpa, 1 1 40 39 39 393

Ni4oP40K40 |KoHTpONH 39 40 38 39,0

Excenmn (bor)  IMponynsc, 0,9 n 40 42 39 40,3

[Tiktop, 0,5 1 41 40 40 40,3

Axanro Ilmroc, 1 1 40 38 39 39,0

Cimerpa, 1 1 38 39 41 39,3

®oH + SpaBira|KonTpomis 39 40 38 39,0

bpacirpen I1po TTponynsc, 0,9 1 41 40 38 39,7

ITiktop, 0,5 n 41 41 39 40,3

Axanro [lmoc, 1 1 37 38 40 38,3

Cimetpa, 1 1 41 38 39 39,3

HIPos, mt/™?: ABC — 1,95; A —0,62; B —0,50; C - 0,80; AB —0,87; AC — 1,38; BC — 1,13
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KisIbKicTh CTPYUKiB HA POC/IMHI pilaKy 03UMOr0 3aJI€KHO B riOpuuis,

yaoopeHHs Ta GpyHrinuais 3a miskpsiaast 30 cm (2022 p.)

KinbKicTh CTpY4YKiB Ha POCIIUHI, IIT.

['opun Y noOpenns OyHTinUa

I II III cepenHe

InVigor Ni40P10K40 |[KonTposs 402 407 395 401,3

1030 (dpon) pormysbe, 0,9 1 433 439 428 4333

[Tiktop, 0,5 i 438 443 434 438,3

Axanro Imoc, 1 1 427 431 428 4287

Cimerpa, 1 11 431 438 429 432,6

®on + SpaBiraKonTpoan 410 415 417 414,0

Bpacirpen Ilpo [TTponyisc, 0,9 1 457 453 454 454,7

ITikTop, 0,5 1 459 464 460 461,0

Axanro Ilmroc, 1 1 442 438 439 439,7

Cimetpa, 1 1 445 449 440 4447

Mepcenec Nis0P40K40  [KonTpois 401 395 405 400,3

(borw)  Ipomyasc, 0,9 n 432 427 435 4313

[TikTop, 0,5 n 432 428 431 430,3

Axanro Ilmroc, 1 1 425 427 424 4253

Cimerpa, 1 1 427 429 423 426,3

®oH + fApaBira Konrpoms 413 407 410 410,0

Bpacirpen I1po (TTponynsc, 0,9 1 442 439 445 442.0

ITiktop, 0,5 i 437 441 438 438,7

Axanro Ilmroc, 1 1 429 430 427 428,7

Cimetpa, 1 1 435 433 430 4327

Ni40P40K4o  [KonTposb 395 407 402 401,3

Excenun (@om)  IMponynse, 0,9 1 445 452 441 446,0

ITiktop, 0,5 1 461 456 449 455,3

Axanro [Imoc, 1 1 443 447 441 4437

Cimerpa, 1 1 437 445 442 441,3

®oHn + SpaBira|KoHTpo:b 412 418 419 416,3

Bpacirpen Ilpo [MTponyasc, 0,9 1 466 464 460 463,3

ITiktop, 0,5 i 472 471 486 476,3

Axanro Ilmroc, 1 1 457 459 452 456,0

Cimerpa, 1 1 452 455 449 452,0

HIPos, mt.: ABC —6,46; A —2,04; B—1,67; C—-2,64; AB—2,89; AC—-4,57;, BC—3,73
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KisIbKicTh CTPYUKiB Ha POC/IMHI PilaKy 03UMOr0 3aJ1€KHO BijJ riopuuis,

yaoopeHHs Ta GpyHrinuais 3a miskpsiaast 30 cm (2023 p.)

KinbKicTh CTpY4YKiB Ha POCIIUHI, IIT.

['opun Y noOpenns OyHTinUa

I II III cepenHe

InVigor Ni40P40K40  [KoHTpOIB 397 401 391 396,3

1030 (dpon) pormysbe, 0,9 1 431 426 423 426,7

[Tiktop, 0,5 i 432 437 428 4323

Axanro Imoc, 1 1 419 421 417 419,0

Cimerpa, 1 11 431 438 429 4327

®on + SpaBiraKonTpoan 405 395 402 400,7

Bpacirpen Ilpo [TTponyisc, 0,9 1 443 439 441 441,0

[TikTop, 0,5 n 447 449 452 449,3

AxkanTo Ilmoc, 1 1 435 438 433 4353

Cimetpa, 1 1 431 433 425 4297

Mepcenec Ni40Pa0K4o  [KonTposb 391 396 403 396,7

(bon)  IMpomymsc, 0,9 n 428 426 429 427.7

[TikTop, 0,5 n 431 428 430 429,7

Axanro Ilmroc, 1 1 424 422 425 4237

Cimerpa, 1 1 424 428 425 4257

®oH + fApaBira Konrpoms 395 399 403 399,0

Bpacirpen I1po (TTponynsc, 0,9 1 442 437 440 439,7

[TixTop, 0,5 1 437 443 445 441,7

Axanro Ilmroc, 1 1 431 436 438 435.0

Cimetpa, 1 1 436 437 439 4373

Ni140P10Ka4o KOHTpOJ'IL 399 402 404 401,7

Excenun (@on)  IMponynse, 0,9 1 432 437 429 4327

ITiktop, 0,5 1 438 441 433 4373

Axanro Ilmoc, 1 1 432 437 429 4327

Cimerpa, 1 1 432 427 434 431,0

®oH + SpaBira|KonTpois 405 407 411 407,7

Bpacirpen Ilpo [MTponyasc, 0,9 1 444 447 439 4433

ITiktop, 0,5 i 448 443 449 446,7

Axanro Ilmroc, 1 1 437 441 443 440,3

Cimerpa, 1 1 435 442 439 438,7

HIPos, mr.: ABC —5,81; A — 1,84; B — 1,50; C —2,37; AB - 2,60; AC —4,11; BC — 3,35




Jonarok /K-3

KisIbKicTh CTPYUKiB HA POC/IMHI pillaKy 03UMOr0 3aJI€KHO B riOpuais,

yaoopeHHs Ta GpyHrinuais 3a mixkpsaas 30 cm (2024 p.)

KinbKicTh cTpydKiB Ha

['6pun Y nobpeHHs OyHrinuma POCIIHHI, IIT.
I II IIl | cepenne
InVigor Ni40P40Ka40 KoHTpoinb 405 | 409 | 408 | 4073
(don) [Iponynsc, 0,9 n 445 | 438 | 435 4393
1030 ITixTop, 0,5 i 441 445 | 439 441,7
Axanrto [lmroc, 1 m | 432 | 428 | 429 429,7
Cimetpa, 1 1 433 423 426 4273
®oH + KonTponb 409 | 411 406 408,7
SpaBita [Tponynsc, 0,9 n 442 | 452 | 447 447,0
Bpacirpen Ipo ITikTop, 0,5 n 451 | 445 | 455 450,3
Axanto Ilmoc, 1 1 | 434 | 441 436 437.0
Cimerpa, 1 11 441 | 437 | 435 437,7
Mepcenec Ni140P10K40 KonTponb 399 | 407 | 411 405,7
(pon) Iponymse, 0,9 1 | 431 | 429 | 434 | 4313
ITikTop, 0,5 i 435 | 437 | 433 435,0
Axanto IImoc, 1 1 | 431 429 435 431,7
Cimetpa, 1 1 434 | 436 | 438 436,0
®oH + KonTpons 415 | 409 | 411 411,7
SpaBita I[Tponyisc, 0,9 1 445 | 447 | 449 | 4470
Bpacirpex [1Ipo ITikTop, 0,5 i 447 | 452 | 441 | 446,7
Axanto Ilmroc, 1 1 | 439 | 443 439 440,3
Cimertpa, 1 1 438 | 440 | 443 440,3
N140P40K40 KoHnTpons 412 | 408 | 414 | 4113
(don) [Tponynsc, 0,9 n 441 447 | 452 446,7
Excenma
ITiktop, 0,5 n 449 | 447 | 456 450,7
Axanro IImroc, 1 1 | 441 436 | 437 438.,0
Cimetpa, 1 1 439 | 438 | 437 438,0
®oH + KoHnTpons 410 | 417 | 415 414,0
SApaBita [Iponynsc, 0,9 1 448 | 456 | 447 450,3
Bpacirpex Ipo [TixTop, 0,5 n 447 | 452 | 455 451,3
Axanto [Imoc, 1 1 | 441 436 | 445 440,7
Cimetpa, 1 1 437 | 440 | 443 440,0

HIPos, mt.: ABC—6,14; A-1,94; B—-1,59; C-2,51; AB-2,75; AC—-4,34; BC - 3,55
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Honatok 3-1

Maca 1000 HaciHuH pinaKky 03UMOro0 3aJIe:KHO BiJ riOpuaiB, y100peHHs Ta
¢yurinuais 3a mickpsiaasa 30 cm (2022 p.)

Maca 1000 HaciHMH 3a IOBTOPEHHIMU, T
TiGpun Yo0penns Pynriwn I I 11 cepeHe

InVigor Ni40P40Ka0 KonTponb 5,1 5,2 5,1 5,13
1030 (hon) pormysbe, 0,9 1 6,3 6,2 6,2 6,23
[TikTop, 0,5 n 6,5 6,4 6,3 6,4
Axanro Imoc, 1 1 59 59 5,8 5,86

Cimerpa, 1 11 6,0 5,9 5,8 5,9

®on + fpaBira KonTponb 5,2 53 52 5,23

Bpacitpen IIpo | TIponynsc, 0,9 1 6,4 6,2 6,3 6,3
I[TikTop, 0,5 n 6,7 6,4 6,6 6,57

Axanro Imroc, 1 1 5.9 6,0 5,9 5,93

Cimetpa, 1 1 6,1 6,0 6,2 6,1

Mepcenec Ni140P40Ka40 Kontposb 4,9 5.1 5,0 5,0
(hom) [Mpomyssc, 0,9 1 5,6 5,7 5,6 5,63

[TikTop, 0,5 n 5,7 5,8 5,6 5,7

Axanro Imoc, 1 1 53 5,4 5,35 5,35

Cimetpa, 1 1 5.3 5.4 5,15 5,28

®oH + SpaBira Kontpounb 5,0 5,1 5,1 5,07

Bpacitpen IIpo | TIpomymse, 0,9 n 5,7 5,8 5,65 5,72

[Tiktop, 0,5 1 5,9 5,9 5,85 5,88

Axanto Ilmroc, 1 1| 5,25 5,3 5,45 5,33

Cimetpa, 1 1 5,4 5,5 5,35 5,41

Ni40P40Ka40 KonTponb 5,2 5,25 5,3 5,25

e (dom) Tpomynee, 0,91 | 6,2 6,15 | 635 6,23
ITiktop, 0,5 1 6,4 6,45 6,55 6.46

Axanro ITmroc, 1 1 6,0 6,05 5,95 6,0

Cimerpa, 1 1 5,85 59 59 5,88

®on + fpaBira KoHTtpoub 5,35 5,3 5,2 5,28

Bpacitpen Ilpo | TIponyssc, 0,9 1 6,5 6,4 6,5 6,47

ITiktop, 0,5 i 6,6 6,5 6,6 6,57

Axanro ITmoc, 1 1 6,1 6,0 6,2 6,1

Cimerpa, 1 1 5,9 6,0 6,00 5,97

HIPos, r. : ABC—-0,14; A -0,04; B—-0,04; C—-0,06; AB—0,06; AC—-0,10; BC—-0,08




197

Jonarok 3-2

Maca 1000 HaciHuH pinaKky 03UMOro0 3aJIe:KHO BiJ riOpuaiB, y100peHHs Ta
¢yurinuais 3a mickpsiaas 30 cm (2023 p.)

Maca 1000 HaciHMH 3a TOBTOPEHHSIMH, T
['6pun VY nobpenns OyHrinua

1 II I cepenHe

InVigor Ni40P40K40  [KoHTpOIB 5,0 5,1 5,1 5,07

1030 (dpon) pormysbe, 0,9 1 6,0 6,1 6,2 6,10

[TikTop, 0,5 n 6.4 6,0 6,1 6,17

Axanro Imoc, 1 1 5,8 6,0 5,9 5,90

Cimetpa, 1 1 6,0 5,8 6,1 5,97

®oH + SpaBira|KoHTpois 5,1 5.3 5,3 5,23

bpacitpen I1po (ITponyasc, 0,9 1 6,2 6,3 6,4 6,30

[TikTop, 0,5 n 6,5 6,3 6,4 6,40

Axanro Imoc, 1 1 6,0 5,9 6,1 6,00

Cimerpa, 1 11 6,2 6,2 6,3 6,23

Mepcenec Ni40P40K40 |KoHTpons 4,8 5,0 5,1 4,97

(dpon) [Mpomyssc, 0,9 1 5,6 5,7 5,8 5,70

[TikTop, 0,5 n 5,7 5,9 5,7 5,77

Axanro Ilmroc, 1 1 5,4 5,3 5,5 5,40

Cimetpa, 1 1 5.4 5.3 5,2 5,30

®oH + fApaBira Kontposs 4,9 5,0 5,0 4,97

Bpacirpen I1po [TTponynsc, 0,9 1 5.8 5,9 6,0 5,90

ITiktop, 0,5 1 5,9 6,0 6,1 6,00

Axanro Imroc, 1 1 5,5 5.4 5,6 5,50

Cimerpa, 1 1 5,5 5,7 5,8 5,67

Ni40P40K40  [KoHTpoOIB 5,1 5,2 5,3 5,20

Excenmn (bon)  Mponynsc, 0,9 n 6,1 6,1 6,3 6,17

ITiktop, 0,5 i 6,2 6,1 6,4 6,23

Axanro Imoc, 1 1 5,8 6,0 6,1 5,97

Cimerpa, 1 1 5,8 6,0 0,1 5,97

®oH + SpaBira|KonTpois 5,3 5,4 53 5,33

bpacirpen I1po TTponynsc, 0,9 1 6,6 6,4 6,5 6,50

ITiktop, 0,5 i 6,8 6,7 6,5 6,67

Axanro Imoc, 1 1 6,2 6,0 6,3 6,17

Cimerpa, 1 1 6,3 6,2 6,4 6,30

HIP¢s r.: ABC-0,18; A —0,06; B—-0,05; C-0,07; AB-0,08; AC-0,12; BC-0,10




Honarok 3-3
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Maca 1000 HaciHMH pinaKky 03UMOro0 3aJIe:KHO BiJ riOpuaiB, y100peHHs Ta

¢yurinuais 3a miskpsiaas 30 cm (2024 p.)

Maca 1000 HaciHUH 32 TOBTOPEHHSMH, T

['6pun Y noOpenns OyHrinua

| 11 I1I CepelHE

InVigor Ni40P40K40 KonTposb 4.8 49 4.6 4,77

1030 (pon) Tpormyisc, 0,9 1 5,7 59 6,0 5,87

[Tiktop, 0,5 6,0 5,9 5,9 5,93

AxanTo Imoc, 1 n 5,5 59 5,8 5,73

Cimetpa, 1 1 5,8 5,6 5,9 5,77

don + Kontposnb 5,0 4,9 5,1 5,00

SIpaBira [Iponyisc, 0,9 1 5,9 6,1 6,2 6,07

Bpacirtpen ITikTop, 0,5 i 6,0 6,1 6,1 6,07

po Axanro [Imtoc, 11| 5,8 6,0 5,8 5,87

Cimetpa, 1 1 5,9 5,8 6,0 5,90

Mepcenec Ni40P40K4o KonTposnb 4,6 4.5 4.4 4,50

(pon) [Iponynsc, 0,9 n 5,3 5.5 5,2 5,33

ITikTop, 0,5 i 5,5 5,4 5,7 5,53

AxanTo Imoc, 1 n 5,2 5,1 53 5,20

Cimetpa, 1 1 5,1 5,3 5,1 5,17

®oH + Kontposnb 4,7 4,6 4.8 4,70

SpaBira I[Tponyisc, 0,9 1 5,4 5,7 53 5,47

Bpacirtpen [TixTop, 0,5 n 5,8 5,7 5,5 5,67

IIpo Axanro Ilmoc, 1 1 5,3 5,5 5,4 5,40

Cimetpa, 1 1 5,3 5.5 5.2 5,33

Ni40P40Kao Kontponb 4.9 49 4.8 4,87

EXCenH (dom) [Tponyisc, 0,9 1 5,7 5,7 5,8 5,73

[TixTop, 0,5 n 5,7 5,9 6,0 5,87

Axanro Imroc, 1 n 5.4 5.6 5,7 5,57

Cimerpa, 1 1 5,7 5,4 5,6 5,57

®on + KonTposs 5,1 5,0 53 5,13

SpaBira [Tponynsc, 0,9 n 6,0 5,9 5.8 5,90

Bpacirtpen IixTop, 0,5 i 59 6,2 6,0 6,03

IIpo Axanro Ilmroc, 1 11 5,7 5,6 5,9 5,73

Cimetpa, 1 1 5,5 5,6 5,8 5,63

HIPos, r.: ABC - 0,22; A-0,07; B-0,06; C-0,09; AB-0,10; AC-0,15; BC-0,13
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Honatok K
AITPOBALIA PE3YJIBTATIB ﬂI/ICEPTAIIIi

Marepianu Ta OCHOBHI TIOJIOKEHHSI TUCEPTAIIil ONMPIITIOAHEHO 1 00TOBOPEHO
Ha IIOPIYHUX 3aCiTaHHSAX BUITYCKOBOI Kadeapu TeXHOJOT1H y pocauHHunTBl, HJII
arpoTexHOoJori# Ta 3emieyctporo (2021-2025 pp.).

Pesynbpratu mocmikeHb OTpUMaNIM CXBAJCHHS Ta BH3HAHHS HA HAYKOBO-
npakTuaHuX KoHbepeHuisx: III MixHapoaHa HayKOBO-IIpaKTHYHA KOH(EpEHIIis,
npucBsyeHa 100-piydro arpoHOMIYHOTO (akynbTeTy Il0JIICHKOTO YHIBEPCHUTETY:
[HHOBAIlIWiHI TEXHOJIOTIT y POCIWHHUIITBI: TPoOJIeMH Ta iX BHUpIMICHHS (M.
Kuromup, 2-3 uvepBusa 2022 p.), [lomicekuii HamioHanesHUN yHIBepcuteT; XIV
MixunapoaHa HaykoBa KoH(epeHuis «Kopmu 1 kopmoBuit Outok» (M. Binauis, 12
#OBTHSL 2022 poky), [HCTUTYT KOpMiB Ta cuUIbChbKOro rocrogapcta [lomins
HAAH; III MixHaponHa HayKoBO-IIpakThuyHa KoH(pepeHuis: CydacHi TeHAECHIIT
PO3BUTKY raiy3i 3emyiepoOCTBa: MpoOIeMH Ta NUIAXH iX BUpimeHHs (M. Kurtomup,
89 uepn. 2023 p.), [lonicbkuii HamioHanbHUI yHIBepcuteT; X VI MixHapoaHa
HaykoBa koHpepeHiis «Kopmu 1 kopMoBuil O10k» (M. Binauus, 19-20 BepecHs
2024 poky). Iactutyr kKopmiB Ta ciabcbkoro rocmogapctBa Ilomimns HAAH;
MixHapoJHa HayKOBO-IIpakTU4YHA KOH(pepeHuiss: [HHogayiuni mexHono02i 6
pocaunnuymsi i 3emnepoocmei (M. XKuromup, 03—04 kBitHst 2025 poky). [Tomicekuii

HaI[lOHATBHUI YHIBEPCHUTET.



200

Honarok JI
CIIACOK IMYBJIKAIIN 3JOBYBAYA 3A TEMOIO TUCEPTAIIII:

1. Haykoegi npauyi, ¢ akux onyo1ikoeani 0CHOGHI HAYKOGL pe3yibmamu

oucepmauii:

1. beskoposaitnuit B. M., Moiicienko B. B. HacinHeBa npoayKTuBHICTH T10pHIiB
pillaky O3UMOr0 3a&JE€KHO B IIMPUHU MIKpsAb B yMoBax Jlicocremy
npaBoOepexHoro. [lepedzipne ma 2ipcvke 3emaepobcmeo i MEAPUHHUYMEO.
2024. Bun. 75(2). C. 20-29. DOI: https://do1.org/10.32636/01308521.2024-(75)-
2-2

2. beskopogaiinuii B. M., Moiicienko B. B. ®opmyBanHs BpoxkaitHOCTI Ta SIKOCTI
HACIHHA pINaKy O3MMOT0 3aJe€XHO BiJ riOpuaiB 1 crocoOiB CiBOM B yMOBax

Jlicocteny IlpaBoGepexxHoro. Yipaincvkuil scypran npupoonuyux Hayk. 2024.

Ne 9. C. 169-178. DOI: https://doi.org/10.32782/naturaljournal.9.2024.17

3. beskoponaiinuii B. M., Moiicieako B. B. OnTumizaliisi €J1eMeHTIB TEXHOJIOT11
BUPOIIYBaHHsS pinaky o3uMoro B ymoBax Jlicoctemy mpaBoOEpeKHOTO.
Ilepeozipne ma cipcoke 3emaepoocmeo i meapunnuymeo. 2024. Bun. 76(2). C.

15-27. DOI: https://doi.org/10.32636/01308521.2024-(76)-2-2

4. beskoposaitnuii B.M., Moiicienko B.B. ®oTocuHTeTHYHA IAIBHICTh POCIHH
pillaky O03MMOIO 3aJeXHO BIJI OCOONMBOCTEH TIOpUIIB Ta YIOOpPEHHS.

Taspiticoxuu Haykosuii gichuk. Cinbcbkococnodapcoki nayku. 2024. Bur. 140.

C. 578-587. DOI https://doi.org/10.32782/2226-0099.2024.140.71

5. Moiicienko B. B., beskoposaiinuii B. M. ExoHoMiuHa oOIliHKa €JIeMEHTIB
TEXHOJOT1l BHUPOUIYBaHHSA pilaky oO3UMOro B YyMoBax IIpaBoOepexHOro
Jlicocreny. Cinvcoke cocnooapcmeo ma nicisHuymeo. 2024. Ne 4(35). C. 17-28.

DOI: http://doi.org/10.37128/2707-5826-2024-4-2

1. Haykoegi npaui, saKi 3aceiouyroms anpobauyiro mamepianie oucepmauii:


https://doi.org/10.32636/01308521.2024-(75)-2-2
https://doi.org/10.32636/01308521.2024-(75)-2-2
https://doi.org/10.32782/naturaljournal.9.2024.17
https://doi.org/10.32636/01308521.2024-(76)-2-2
https://doi.org/10.32782/2226-0099.2024.140.71
http://doi.org/10.37128/2707-5826-2024-4
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6. beskopomaiinuii B. M. BposkaiiHicTh HaCiHHS Cy4YacHUX TIOpHIIB pinaky
03KMMOT0 3aJICKHO BiJ yoOpeHHs. Kopmu i kopmosuii 6inok : Marepiain XVI
Mixnap. HaykoBoi KoH(}. (19-20 Bepecus 2024 p.) / lacturyT KOopMiB Ta
ciasebkoro rocnogapcetsa [onimns HAAH. Binnuns, 2024. C. 38—40.

7. beskopoBaitnuii B. M., Moiicieuko B. B. BpoxaiiHicTh pinmaky 03UMOro
3QJICKHO Bl 0COOJMBOCTEH TiOpHUIIB Ta CHOCOOIB CIiBOW. [HHOBayiliHi
MexHOoN02li Y POCTUHHUYMEL. npobiemu ma ix supiuienHs : 30. Ipallb y9aCHUKIB
[II MixHap. HayK.-OpakT. KOH(P., mnpucBad. 100-piydr0 arpoHOMIYHOIO
dakynprety I[lomicbkoro yHiBepcutery (2-3 uepBHs 2022 p.). XKutomup :
[Tomcekuii Hau. yHiBepcuret, 2022. C. 15-20.

8. beskoponaitnuii B., Molicienko B. @opMyBaHHs BpOKalHOCTI HACIHHS T1OpH/IIB
pilaKy 03UMOTO 3a BHECEHHS (YHTIIM/IIB Y MEepioj UBITIHHA pociauH. Kopmu i
kopmosuu 6inox : marepianu XIV Mixnap. HaykoBoi koH(. (12 >xoBTHs 2022
p.) / IHCTUTYT KOpMIB Ta ciiabcbkoro rocnoaapcera Iloaimns HAAH. Biaauns,
2022. C. 92-96.

9. beskopomaiinuii B. M., Moiicienko B. B. CumnTomMu Hectadl Makpo- Ta
MIKpOEJIEMEHTIB JKUBIICHHS Ha pinaky o3uMmomy. CyuacHi menoenyii po3eumxy
eanysi semaepoocmea: npobaemu ma winsaxu ix eupiwenus : marepiamm 111
Mixuap. Hayk.-mipakT. KoHG., 8-9 uepB. 2023 p. Xuromup : Ilomicbkuit

yHiBepcuTteT, 2023. C. 43-45.
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Tema: «DopMyBaHHA NPOIYKTHBHOCTI pilaky 03HMOTO
32JIe:KHO Bil e/IeMeHTIB TeXHO0/10Tii BHPOIIYBAHHA B
ymoeax Jlicocteny IlpaBoGepeskaoro»

Hoopuso bpacitpea Ilpo, 2 a/ra

ose, £

®yurinmau: [pomynec, 0,9 1; Ilikrop, 0,5 1; Axanro Ilnroc, 11; Cimetpa, 1



