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AHOTALIIA

Hlunkapyk JI. M. YpoxalHICTh KyKYPY/J3U 3aJIe)KHO BIJl €JIEMEHTIB CHUCTEMHU
ynoopenss, ¢GyHrimuaiB 1 gecukamii B ymoBax Jlicoctemy 3aximHoro. —
Kgpamidikaiiitna HaykoBa mparis Ha IpaBax PyKOIHUCY.

Hucepraniss Ha 3100yTTS HayKOBOro CTymeHs jJoktopa ¢iutocodii 3a
crienianpHicTiO 201 — Arponomis (20 ArpapHi HayKH 1 IPOJOBOIBCTBO). — [HCTUTYT

cuibehkoro rocnogapersa Kapnarcekoro periony HAAH, O6pomune, 2022.

VY nucepraimiiiHii poOOTI HaBEAEHO pe3yJbTaTh MAOCHIIKEHb 3 BHBYEHHS
0COOJIMBOCTEH pOCTY, PO3BUTKY POCIAMH KyKypya3u 3BuuaiiHoi (Zea Mays),
(OTOCHHTETUYHOI Ta 3€PHOBOI MPOJYKTUBHOCTI 3aJE€XKHO BiJ YJOOpPEHHS, 3aXHCTY
Bl XBOpoO Ta rmepea3OupalbHOI BOJIOTOCTI 3€pHA 3aJIEKHO BiJ 3aCTOCYBaHHS
JICCUKAHTIB.

Y ecmyni BiIOOpaXXEHO aKTyaJIbHICTh TEMH, 3B 30K POOOTH 3 HAYKOBHUMHU
nporpaMaMu, T€MaMH, METy 1 3aBJaHHS JIOCHIKEHb, O0’€KT, MpPEeIMET, METOIU
JOCTiKeHb. BUCBITIEHO HAyKOBY HOBHM3HY Ta NpPAKTHYHE 3HAYEHHS OTPUMAaHHX
pe3yNbTaTiB SIKi OyJM JOCATHYTI 3aBISKH BHUBUCHHIO BIIMBY YJIOOpPEHHS, 3aXUCTy
pociuH, mnepen3oupanbHoi 00poOKM ToOCiBIB Tibpuny kykypymu LG 3258
JIeCUKaHTaMH B ymMoBax Jlicocteny 3axigHoro.

YV nepwomy poszdini xBamidikamiinoi mpami «DopMyBaHHS BpPOXKANWHOCTI
KYKYpYyJ31 3aJ€XHO BIJlI BIUIMBY A0OpUB, (QYHTILMUAIB Ta JECUKAHTIB» (Orisig
HAyKOBOI JIITEpaTypu) OOIPYHTOBAHO pOJIb YyNOOpEeHHS B (OpMyBaHHI BpPOXKAIO
KYKypyA3HU, BUKOPUCTAaHHS (DYHTILU/IB I 3aXUCTY Bl XBOPOO Ta JecHKallii MOCiBY.
BusHaueHo HeMOCTaTHRO BHUBYCHI MHUTAaHHS $KI 3acIyroByIOTh Ha YyBary B
JOCTIKyBaH1i TPYHTOBO-KJIIMaTUyHil 30H1 Jlicoctemy 3axiaHoro.

Hpyeuii po3zdin «YMoBH, Marepiad Ta METOJIWKA TPOBEICHHS OCIIIKECHbY
MICTUTh 1HGOpPMAIIII0 PO YMOBH JOCIHIIKEHb, CXEMU JOCII/IB, & TaKOX OCHOBHI

METOJUKH, SIK1 OyJIM BUKOPUCTaH1 B IPOIEC] HAYKOBUX JIOCIIIIKEHb.
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Tpemiti po30in BUCBITIIOE «PICT 1 PO3BUTOK POCIUH KYKYPYI3H 3aJIEKHO Bl
piBHS y1OOpEHHS 1 MO3aKOPEHEBOTO M1KUBICHHS .

BcranoBneHno, 1o 3actocyBaHHs JOOpPHUB 30UIbIIYBaJO BHUCOTY POCIHUH Ta
BHUCOTY NPHUKPITUICHHS HIKHBOTO KadaHa. BHECEHHsI MiHepaabHUX JOOPUB B HOPMI
N160PgoKi40 Ta MpoBeIeHHS 1T03aKOPEHEBUX IMIKUBJIECHb MikpogoOpuBamu (Pexcomin
ABC + Maize boost), kapbamigmom 3 cyiabdarom wmarHito y (a3t 10 aucTkiB
KYKYPY/I3H ITiIBHIIYBAJIO BHCOTY POCIWH Ha 16 cM mopiBHSHO 3 HOpMOIO NgoP1oKseo
Ta 0€3 MiJKUBIIEHD, III0 CTAHOBUIIO 256 cM. BucoTa npukpimieHHs HU’KHbOTO KayaHa
y IIbOMY BapiaHTi Texx Oyna HaiOuibmor — 128 cm, mo Ha 13 cMm Oiiblie Bix HOpMH
NgoP1oKeo (0€3 mimkuBiIeHb). BHECeHH MiHEpaIbHHX JOOPHUB 301LIBIIYBAIO IUIOILY
JUCTKOBOI TIOBEpXHI KYKYpyI3u. MakcuMmaiabHi TOKa3HMKH OTpuMaid B ¢asi
MosIoyHOi cturiocti npu  HOpmi  NigoPgoKiso Ta mnpoBeneHH1 no3akopeHEBUX
nipkuBiIeHs MikpogoopuBamu (Pexcomin ABC + Maize boost), kapOamimom Ta
cynb(paToM MarHiro y ¢asi 10 nucTkis, mo craHosuth 49,9 Tmc. M%ra. YV ¢asi
IBITIHHS JaHKMI MOKAa3HMK OyB MEHIIMM Ha 12,9 Tuc. M%/ra MOPiBHAHO 3 yIOOpEHHAM
B HOpMi NgoP4oKeo (0€3 mimkuBiens). Ilix BrumBoM H0OpHB 30iMblIyBaiacs cyxa
Maca poCiauH KyKypya3u. HallO1ably KUTbKICTh CYXHUX PEYOBHUH 26,22 T/ra OTpUMaIn
B BapiaHTi ymoOpeHHs NigoPsoKig Ta IpoOBeACHHI MO3aKOPEHEBOTO I KUBIICHHS
MiKpogoOpuBaMu, KapbamizoM Ta cyiabdaroM marHiio y $haszi 10 JTUCTKIB KyKypyI3H.
3acTtocyBaHHs J00puB B HOpMi NigoPgoKizo Ta TpoBeIEHHS IiJKUBJICHD
MiKpoJoOpuBaMu, KapOamigoMm Ta cyibdaToMm MarHiro y ¢aszi 10 JHCTKIB CHPUSIIO
MiJBUILEHHIO (JOTOCUHTETHYHOTO MoTeHmiany 10 3572,7 tuc. M? ni6/ra, mo ua 930,7
THCc. M? nmi6/ra Gimble, NOpiBHSAHO 3 yaoOpeHHsM B HopMi NgoPaoKeo, Haiibinbimi
IOKA3HMKU YHCTOI MPOAYKTUBHOCTI (porocuuTe3y — 9,74 r/m? 3adikcosani y dasy
MOJIOYHOI CTUTJIOCTI Tpu yaoOpeHHi B HopMi NigoPgsoKiso Ta 3actocyBanHi
M03aKOPEHEBUX MIKUBIIEHb MIKPOJI0OpHUBaMH, KapObamioM Ta Cyih(haToM MarHiro y
da3i 10 nucTkis.

3actocyBaHHA JIOOpUB TIOKpAIllyBajOo CTPYKTYpHI €JIEMEHTH BpOXKalo
Kykypym3u. [Ipu ynobpenni B Hopmi N1goPsoKi4o Ta MiKUBIEHHI MIKPOIOOpHUBAMH Yy

¢azi 10 nucTKiB BiI3HAYEHO 3pOCTaHHs Ha 1,5 psiia KiIBKOCTI 3epeH B kavaHi (10 16
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psaiB) 10 KOHTporo NgoPaoKeo Ta kimbkocTi 3epen B psiai — 38,1, mo Ha 6,1 mmr
oinpine. HaitOinpima maca 3epHa 3 1 kauana — 200,5 r 3adikcoBana 3a HOpMHU
BHeceHHsT NigoPgoKig Ta mpoBeneHHI Mo3akOpeHEeBUX IMDKUBICHb y (a3l micis
LBITIHHA.

OYHrUMIHUNA  3aXHCT POCIMH 3HIKYBAaB PO3BUTOK XBOPOO KYKYpyI3H.
EdextuBHicTh (QYyHTIUIHUX OOpOOOK 3ajexkana B KIIMAaTHYHUX YMOB POKY
nocnimkenb. [IpoBeaenns obmpuckyBanb y ¢aszi 10 JUCTKIB, BUKHUIAHHS BOJIOTI,
micasi UBITIHHS Ta HaJIMBY 3€pHa 3a0e3neuyBaiv HWwxk4uid (10 4 %) pO3BUTOK
TeIBMIHTOCTIOPiO3y B (ha3i BOCKOBOI CTUTIIOCTI, TOPIBHSIHO 3 KOHTpojeM — 25,9 %.
Taky  3aKOHOMIPHICTH CHOCTEpiraiu 3a po3BUTKOM ipxki — 2,9, mpotu 19,4 % Ta
dy3apio3zom kayaniB — 1,1, o Ha 6,5 % MeHIIe BiJ KOHTPOJIIO.

BcranoBieHo, 1m0 TexHIYHa €QEKTHBHICTh 3aCTOCYBaHHS  (DYHIILIHIIB
cranoBmwia 85,5-87,0 % y BapianTi obnpuckyBaHb y (a3i 10 JUCTKIB, BUKUJAHHS
BOJIOTI, MICJIS I[BITIHHS Ta HAJIUBY 3€pHA.

YV uemeepmomy po3oini «DopmyBaHHS PIBHS YPOKaWHOCTI 3€pHA KYKYpYyI3U»
HABEJICHO PE3YJbTaTH JOCIHIKEHb 3 BUBUEHHS YJ0OpEHHS, (QYHTIIHIHOTO 3aXUCTY
Ta JIeCUKallli KyKypy/Ji3u Ha BpOKalHICTh Ta BOJIOTICTh 3€pHA.

BcranoBneHo, 1o 3acTOCYBaHHSI JIECUKAHTIB MO3WTHUBHO BIUIMBAJIO HAa BMICT
BOJIOTH B 3€pHI KyKypy/a3u. Baromuii BIJIMB Ha JTWHAMIKY BOJIOTOCTI MaJld TOTOJIHI
ymoBH. Haiibinb111e 3HMKEeHHS BOJIOTOCTI — 7,6 % OTpuManu y BapiaHTi 3aCTOCYBaHHS
Paynnan Maxkc 3,2 n/ra mpu obnpuckyBanHi 3epHa BosoricTio 40 %. HaiiBuiry
BpoKaifHicTh — 13,24 T/ra 3a0e3neunsia HOpMa BHECEHHS MIHEpaJbHUX JT0OpHUB
N16oPgoKiso Ta mO3aKopeHeBi MIKUBICHHS MiKpogoOpuBamMu: KapOamigoMm 1
cyiabpaTtom MarHito y (a3t 10 mmctkiB, mo Oineme Ha 3,24 T1/ra a6o 32,7 %
MOPiBHSIHO 3 KOHTpoJsieM Ha (oH1 NgoPaoKeo,

O0po6xka kykypym3u ¢yHrinuaamu y ¢gaszi 10 1MCTKiB, BUKUAHHS BOJIOTI, MICIIS
IBITIHHS Ta HAJIMBY 3€pHA CHOPUSUIA OTPUMAHHIO HAWOLIBIIIOI BPOKAWHOCTI —
12,01 1/ra, mo Ha 2,82 T/ra Giablie 70 KOHTPOJIO (0e3 00poOKH).

BukopucTanHs MEeCHKAHTIB Ha MOCIBaX KYKYpy/A3u MPH HACTaHHI YOPHOI TOUKH

Ta yepe3 10 ai0 micis ii HacTaHHS HE MaJld BILUTMBY Ha BpOKaliHiCTh. OONPUCKYBaHHS
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nociBiB pu 40 % BOJIOTrOCTI 3epHA CIPHUSUIA 3HIKEHHIO BpoxkaitHocTi Ha 0,17-0,35
T/Ta.

I’smuti  po30in  «SIKicHI TIOKa3HUKW 3€pHA KYKYpyA3uW» MICTUTh JaHl
JOCTIPKEHb BIUIMBY YAOOpEHHS Ha BMICT MPOTEiHY, KPOXMAII0 Ta KHPY B 3€pHI
KyKypyn3u, macy 1000 3epeH Ta BMICT MIKOTOKCHHIB 3aJIe)KHO BiJ] 3aCTOCYBaHHS
¢dbyurinuais. BeranosneHo, mo maca 1000 3epeH 3pocTana 31 30UIbIICHHSIM HOPMH
n0OpUB Ta TPOBEICHHS MO3aKOPEHEBUX MiKUBICHb. HaliBumuii mokazHuk 346 T
orpuManii 3a HopMH BHECEHHS NigoPgoKis Ta mipKUBICHHI MIKpOJI0OpUBaMH,
KapbamizioM 1 cynb(aToM MarHiro micis UBITIHHA, 0 Ha 68 T OiIbIIe Bl KOHTPOJIIO
(NsoP40Kso).

[1ix BruiMBoM AOOPHUB 3MIHIOBAJIMCS SIKICHI TTOKa3HUKH. 3a PIBHS MIHEPAJIBHOTO
XKUBJNEHHS KyKypya3u NieoPsoK140 1 MIKKUBIEHHI MIKpOJ0OpHUBamMu, KapOoamioM Ta
cynbdaroM MarHiio y (a3l BUKHJAHHS BOJOTI, BMICT MPOTEiHYy 3pocTaB 3 9,12 %
(kouTposp) 1o 11,10 %. 3a Takoro * BapiaHTy OTPUMAHO HAHOLIBINMN BUXI[
npoteiny 1,39-1,43 t/ra, 3ajie’)kHO BiJl CTPOKIB MPOBEACHHS MIIKUBICHHS JaHUU
MOKAa3HUK CYTTEBO HE BIAPI3HSBCS.

BwMict kpoxmanto 3meHiyBaBcs 3 74,20 (kontpoiss) no 71,80 % — BapiaHT 3
ynooperasmM NigoPgoKigo Ta mimxuBneHHsMu y ¢asi BukuganHs Bojoti. [Ipore, 3a
paxyHOK TIiJIBUIIIEHHS BPOXKaWHOCTI HaWOUIbIIMI BUXiag KpoxMmamio — 9,61 T/ra
orpuMan  Tipu  yaoopeHHi NigoPgoKisg Ta migKuBIEHHI MiKpoJOOpUBaMH,
Kapbamigom Ta cyiabdarom marHiio y (asi 10 nuctkiB. 3 MiABUIIECHHSM pPiBHA
BHECEHHSI MIHEpaJbHUX JIOOpUB BMICT KHUPY B 3€pHI KYKYpPYI3U 3HUXKYBaBCA 3
4,33 % (KOHTpOJ'IB — N80P40K60) a0 3,76 % 3a HOpMH y;[06peHH;1 N160P80K14o Ta
MPOBENICHHI TIHKUBJICHB Michs IMBITIHHA. Haitbinpmmii Buxim xupy — 0,51 T/ra
otpuMainu Ha ¢poHi JoOpuB N16oPsoK140 Ta pOBEEHHI MIJKUBIEHD y (a3l 10 nucTKiB
KYKYPY/I3H.

BcranoBieHo, 1110 00npucKyBaHHS KyKypyA3u (QYHTIUAAMH BILTUBAJIO HA BMICT
MIKOTOKCHHIB B 3€pHI, KM 3MEHIIYBaBCS MPU 30LIbIIEHH] KUTBKOCTI (DYHTIUIHUX
00poOok. 3a 00poOku pocnuH y (a3zi 10 TUCTKIB, BUKUJAHHS BOJIOTI, MICTS IBITIHHS

Ta HaJIUBY 3€pHa 3adikcoBaHa HalMEHINA iX KUIbKICThb, a caMe: pyMoHI3UHY B —
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0,0544 wmxr/xr, T-2 Toxkcuny — 0,0151, 3eapanenony — 0,224, IOH — 0,0752 Mkr/kT,

10 HE TIEPEBUIIY€ TPAHUYHO JOMYyCTHMI KOHIIEHTpAIii.

Y wocmomy po3zodini «ExoHOMIiYHA Ta eHepreTuyHa eQeKTUBHICTh
BUPOIIYBAaHHS KYKYpYyI3W Ha 3€pHO» HaBEACHI PO3PAaXyHKH EKOHOMIYHI Ta
CHEePreTUYHOI €(PEKTUBHOCTI JOCTIIKYBAaHUX €JIEMEHTIB Y TEXHOJIOTi BUPOITyBaHHS
Kykypya3u. HaliBummii npudyrok 56871 rpu/ra oTpuMmainu y BapiaHTi yJIOOpEHHS B
HOpMi N1g0PgoKis0 Ta mpoBeneHH! MiIKUBICHL MIKPOAOOpHUBaMH, KapOamizoM Ta
cyJbdaTroM Mardiro y ¢gasi 10 TucTkiB KyKypya3u. PiBeHb peHTabeIbHOCTI CTAHOBUTH
159 %. Haiibinpin BUTIIHUM BUSBHUBCS BapiaHT oOpoOku ¢(yHrimmmamu y ¢asi 10
JIMCTKIB, BUKWJIAHHS BOJIOTI, MICIs UBITIHHS Ta HAJMUBY 3€pHA, KU 3a0e3leyuB
YUCTUM MPUOYTOK B po3Mmipi 52761 rpH/ra, piBeHb PEHTAOEIBHOCTI BUPOOHHUIITBA
3epHa — 169 %. 3a 3acTocyBaHHS A€CUKAHTIB HAMOIIBIINN YUCTUN TPUOYTOK — 47491
rpH/ra otpuManu Bifg oOpoOku Paynmanom Makc B HOpMmi 2,4 ji/ra mpu HACTaHHI
YOPHOT TOYKU KYKYPY/I3H.

3actocyBaHHA J0OpHB Ta TO3aKOPEHEBUX MIHKUBJIEHb  I1JIBUILYBAJIO
S€HEpreTUYH1 BUTPATH, IPOTE 332 PaXyHOK 3POCTAHHS BPOKAMHOCTI MPUOYTOK €HEprii
3poctaB 3 32,30 — Ha kouTpomi a0 41,91 muu Kkan/ra. 3a HOpMH BHECEHHS
MiHepatbHUX J00puB NigoPgoKi40 Ta TiHKUBICHh MIKPOJIOOpPUBAMH. KapOaMiJIoM 1
cynbdarom marHito y ¢asi 10 muctkis, Kee 0yB Bucoxkum — 7,06-8,70.

OyHriuuaH1 00poOKU 301IbIIIyBadu MPUOYTOK eHeprii 3 28,44 — Ha KOHTpPOJII
no 38,37 mun Kkan/ra. YV BapiaHTi 4OTHPHUPA30BOTO 3aCTOCYBAaHHS (DYHTILIHIIB
Kee cranoBuB — 7,91. OOnpucKyBaHHs I€CUKaHTaMH 30UIbLIYBaI0 BUTPATU €HEPTIT 3
5,17 na xonTpoai Ao 5,62 npu 3acrtocyBanHi Paynagan Maxkc 3,2 n/ra. Ilpote, Kee
KoJIMBaBCs B Mexax 6,90-7,71.

Knwuoei cnosa. xykypyosa, yoobpenus, miHepaivbHi 000pusa, Mikpoooopuasa,
no3zakopenege NiONCUBNIEHHs, NPOOYKMUBHICMb, X680poOU, (DYHIYUOU, OeCUuKaHmu,

gonocicmu, ypodrcatinicmo, maca 1000 3epen, saKicmob, MIKOMOKCUHU.



ANNOTATION

Shinkaruk L. M. Corn yield depending on the elements of the fertilizer
system, fungicides and desiccation in the conditions of the Western Forest-Steppe. —
Qualifying scientific work as a manuscript.

Thesis for the degree of Doctor of Philosophy in the specialty 201 - Agronomy
(20 Agrarian Sciences and Food). — Institute of Agriculture of the Carpathian Region

of the National Academy of Agricultural Sciences, Obroshino, 2022.

The dissertation presents the results of research on the study of growth
characteristics, plant development of common corn (Zea Mays), photosynthetic and
grain productivity depending on fertilization, protection against diseases and pre-
harvest grain moisture depending on the use of desiccants.

The introduction reflects the relevance of the topic, the connection of work with
scientific programs, topics, goals and objectives of research, object, subject, research
methods. The scientific novelty and practical significance of the results obtained,
which were achieved through the study of the injection of fertilizer, plant protection,
pre-harvest treatment of crops of the LG 3258 corn hybrid with desiccants in the
conditions of the Western Forest-Steppe, are highlighted.

In the first section of the qualifying work "Formation of corn yield depending on
the effect of fertilizers, fungicides and desiccants™ (review of scientific literature), the
role of fertilizer in the formation of corn yield, the use of fungicides to protect against
diseases and dessication of crops is substantiated. Insufficiently studied issues that
deserve attention in the studied soil-climatic zone of the Western Forest-Steppe are
identified.

The second section "Conditions, material and methods of research” contains
information about the conditions of research, experimental schemes, as well as the
main methods that were used in the process of scientific research.

The third section covers "Growth and development of corn plants depending on

the level of fertilizer and foliar feeding".
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It was found that the use of fertilizers increased the height of plants and the

height of attachment of the lower head. The application of mineral fertilizers at the
rate of NigoPsoKi40 and foliar top dressing with micronutrient fertilizers (Rexolin
ABC + Maize boost), urea with magnesium sulfate in the phase of 10 corn leaves
increased the height of plants by 16 cm compared to the rate of Nsp and Ngo, the cob
in this variant was also the largest - 128, which is 13 cm more than the norm
NsgoP10Keo (Without top dressing). The application of mineral fertilizers increased the
leaf surface area of corn. The maximum indicators were obtained in the phase of
milky ripeness at the rate of NigoPsoKis and foliar fertilizing with microfertilizers
(Rexolin ABC + Maize boost), urea and magnesium sulfate in the 10-leaf phase,
which is 49.9 thousand m?/ha. In the flowering phase, this indicator was less by
12.9 thousand m?/ha compared to the norm NgoPsoKeo fertilizer (without top
dressing). Under the influence of fertilizers, the dry weight of corn plants increased.
The largest amount of dry matter 26.22 t/ha was obtained in the N1goPs0K14o fertilizer
variant and foliar top dressing with microfertilizers, carbamide and magnesium
sulfate in the 10-leaf phase of corn. The use of fertilizers in the N1goPgoK140 NOrm and
top dressing with micronutrient fertilizers, urea and magnesium sulfate in the same
phase contributed to an increase in the photosynthetic potential to 3572.7 thousand
m? days/ha, which is 930.7 thousand m? days/ha more compared to the NgoP4oKso
norm. indicators of net productivity of photosynthesis - 9.74 g/m? were recorded in
the phase of milky ripeness with fertilizer in the norm NisoPgKis and the use of
foliar top dressing with micronutrient fertilizers, carbamide and magnesium sulfate in
the 10-leaf phase.

The use of fertilizers improved the structural elements of the corn crop. When
fertilizing in the norm Nig0Ps0K140 and top dressing with micronutrient fertilizers in
the 10-leaf phase, an increase by 1.5 rows in the number of grains in a head (up to
16 rows) was noted to the control NgoP4Kgo and the number of grains in a row was
38.1, which is 6.1 more. The largest mass of grain from 1 head - 200.5 g was
recorded at application rates of N1gPsoKi40 and foliar top dressing in the phase after

flowering.
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Fungicidal protection of plants reduced the development of corn diseases. The

effectiveness of fungicidal treatments depended on the weather conditions of the
study year. Spraying in the phase of 10 leaves, throwing out the panicle, after
flowering and filling the grain, provided a lower (up to 4%) development of
helminthosporiosis in the phase of wax ripeness compared to the control - 25.9%. The
same pattern was observed for the development of rust - 2.9, against 19.4% and
fusarium cobs - 1.1, which is 6.5% less than control.

It has been established that the technical efficiency of fungicide application was
85.5-87.0% in the variant of spraying in the 10-leaf phase, throwing out the panicle,
after flowering and filling the grain.

The fourth section "Formation of the yield level of corn grain™ presents the
results of studies on the study of fertilizer, fungicidal protection and desiccation of
corn on the yield and moisture content of grain.

It was found that the use of desiccants had a positive effect on the moisture
content in corn grain. Weather conditions had a great influence on the dynamics of
humidity. The greatest decrease in moisture - 7.6% was obtained in the variant of
application of Raundup Max 3.2 1/ha when spraying the grain with a moisture content
of 40%. The highest yield - 13.24 t/ha was provided by the application rate of mineral
fertilizers NigoPsoKiso and foliar top dressing with microfertilizers: carbamide and
magnesium sulfate in the 10-leaf phase, which is more by 3.24 t/ha or 32.7%
compared to the control against the background of NgoPoKgo.

The treatment of corn with fungicides in the 10-leaf phase, throwing out the
panicle after flowering and filling the grain contributed to obtaining the highest yield
- 12.01 t/ha, which is 2.82 t/ha more before the control (without treatment).

The use of desiccants on corn crops at the onset of black spot and 10 days after
its onset had an effect on yield. Spraying crops at 40% grain moisture led to a slight
decrease in yield by 0.17-0.35 t/ha.

The fifth chapter "Qualitative indicators of corn grain" contains research data
on the effect of fertilizer on the content of protein, starch and fat in corn grain, the

weight of 1000 grains and the content of mycotoxins, depending on the use of
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fungicides. It was found that the mass of 1000 grains grew with an increase in the rate

of fertilizers and foliar top dressing. The highest rate of 346 g was received by the
application rates of NigoPgoKiso and top dressing with microfertilizers, urea and
magnesium sulfate after flowering, which is 68 g more than the control (NgoP40Kseo).
Qualitative characteristics changed under the influence of fertilizers. At the level of
mineral nutrition of corn Nis0Ps0Ki40 and top dressing with microfertilizers, urea and
magnesium sulfate in the panicle ejection phase, the protein content increased from
9.12 (control) to 11.10%. With this option, the highest protein yield of 1.39-1.43 t/ha
was obtained, depending on the timing of top dressing, this indicator did not differ
significantly.

The starch content decreased from 74.20 (control) to 71.80% - the variant with
N160PsoK140 fertilizer and top dressing in the panicle ejection phase. However, due to
the increase in vyield, the highest yield of starch - 9.61 t/ha was obtained with
N16oPsoKi4o fertilizer and top dressing with microfertilizers, urea and magnesium
sulfate in the 10-leaf phase. With an increase in the level of application of mineral
fertilizers, the fat content in corn grain decreased from 4.33% (control - NgoP40Kgo) t0
3.76% of the Nig0Pg0K14o Tertilizer rate and top dressing after flowering. The highest
yield of fat - 0.51 t/ha was obtained against the background of fertilizers N1s0PgoK140
and top dressing in the phase of 10 corn leaves.

It was found that spraying corn with fungicides affected the content of
mycotoxins in the grain, which decreased with an increase in the number of fungicide
treatments. When processing plants in the 10-leaf phase, throwing out the panicle,
after flowering and filling the grain, the smallest number of them was recorded,
namely: fumonisin B1 - 0.0544 mcg/kg, T-2 toxin - 0.0151, zearalenone - 0.224,
DON - 0.0752 mcg/kg, which does not exceed the maximum allowable
concentration.

The sixth section "Economic and energy efficiency of growing corn for grain”
presents calculations of the economic and energy efficiency of the studied elements
in the technology of growing corn. The highest profit of 56,871 UAH/ha was

obtained in the fertilizer variant at the rate of NigoPsoKiao and fertilizing with
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microfertilizers, urea and magnesium sulfate in the phase of 10 corn leaves. The level

of profitability is 159 The most profitable was the option of treatment with
fungicides in the phase of 10 leaves, throwing out the panicle, after flowering and
pouring of grain, which provided a net profit in the amount of UAH 52,761/ha, the
level of profitability of grain production was 169%. For the use of desiccants, the
largest net profit - UAH 47,49 1/ha was obtained from treatment with Roundup Max
at the rate of 2.4 I/ha at the onset of black spot of corn.

The use of fertilizers and foliar top dressings increased energy costs, however,
due to the increase in yield, the energy profit grew from 32.30 - in the control to
41.91 million Kcal/ha. At the application rates of mineral fertilizers N1s0PgoK140 and
fertilizing with microfertilizers: urea and magnesium sulfate in the 10-leaf phase, Kee
was high - 7.06-8.70.

Fungicide treatments increased the energy gain from 28.44 - in the control to
38.37 million Kcal/ha. In the variant of the fourfold application of fungicides, Kee
was 7.91. Spraying with desiccants increased energy consumption from 5.17 in
control to 5.62 with Raundup Max 3.2 1/ha. However, Kee fluctuated between 6.90
and 7.71.

Key words: corn, fertilizers, mineral fertilizers, microfertilizers, foliar
fertilization, productivity, diseases, fungicides, desiccants, humidity, productivity,

weight of 1000 grains, quality, mycotoxins.
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INEPEJIIK CKOPOYEHb, YMOBHHUX ITIO3HAK, OAMHULb I TEPMIHIB

ra — rekrap
TPH — TPUBHS

JIOH — ne3okciBajaeHOI

Kee — koediieHT eHepreTHIHOI €PeKTUBHOCTI
KKaJI — KUTOKaJopis

J —JITP

M — METp

MJIH — MIJIBHOH

HIP — natimeHIia ictoTHa pi3HUISA

p. — piK

PK ]I — pinki KoMIIIeKCHI Jo0OpHUBa

pp. — POKHU

CM — CAaHTUMETP

T — TOHHA

THC. — TUCSYA

®OI1 — poTOCMHTETUYHNHN ITOTEHITIAT

UIID — yucra npoayKTUBHICTh (POTOCUHTE3Y

IT. — IOTYKA

K — kamiit
N — a3ot
P — dochop

t — remneparypa
pH — peakiiist IpyHTOBOTO pO34MHY
% — BiJICOTOK

°C —rpanyc llenbcis
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BCTYII

Kykypyaza — ojiHa 3 BUCOKOIIPOIYKTUBHUX 3JIAaKOBUX KYJIBTYP YHIBEPCAIBHOTO
MPU3HAYEHHS, SKa 33 PIBHEM BPOXKAMHOCTI MepeBaxkae 6arato KyJibTyp. Y CBITI s
MIPOJIOBOJIBYMX TOTPEO BUKOPUCTOBYEThCA Omu3bko 20 % 3epHa Kykypyasu, 1520 %
— JUIs TeXHIYHUX Iied ta 60—65 % Ha xopM Xymobi. 3a BajgoBUMHU 300pamu
KyKypy/l3a IOCi/Ia€ mepiie Miclie, a 3a MOCIBHUMHU IJIOIAMHU — JIPYyTre, MOCTYMAIUHCh
JINILIE TIIIIEHUIII.

CrallIpHUH NOMUT HAa 3€pHO KYKYpY/A3H, a TAaKOXK ii IepeBard B €KOHOMIYHOMY
Ta arpoTeXHOJIOTIYHOMY TIuTaHl (piB€Hb MPUOYTKOBOCTI, BHUCOKOIPOIYKTHBHI
riopuu, e(heKTUBHI TEXHOJIOT1] BUPOILYBaHHA) 3a0€3ME€YMIN BIANOBIAHE 3POCTAHHS
TUTOII ITI€T KyJITYpHU B YKpaiHi siki 3a octanHi 10 pokiB 3pociu B 1,5 pasu: 3 3,6 MiH
ray 2011 p., no 5,5 miH ra, a6o 19 % Bix Bciei mociBHOT utontl KyasTyp B 2021 p.

CepenHst ypokaliHICTh 3€pHa JIaHOi KyJIbTypH 3pocia 13 4,4 no 6,2 T/ra, npote
3aIIMIIAETHCS HIDKUOIO, HIXK Y CBITOBHUX JIiJIepiB, 30Kkpema Takux sk, CILIA, ne BoHa
crtaHoBuTh — 9,6-10,4 T1/ra Ta ®pannii — 8,8-9,4 T/ra, Mo cBiMYaTH MPO BHUCOKI
MOTEHIIIMHI MOXJIMBOCTI. JIJIsI TOCATHEHHSI CBITOBOT'O PIBHS BPOXKaWHOCTI € moTpeda
y HAyKOBOMY OOIPYHTYBaHHI 1 MpPaKTUYHOMY TIONIYKY IIUISAXIB ITiIBUIICHHS
IPOAYKTUBHOCTI KYKYPYA3U uepe3 peaizalilo ii TeHEeTMYHOro MOTEHLIaNy 3a
pPaxyHOK yJIOCKOHAJICHHS €JIEMEHTIJIECOBB TEXHOJIOT1i BUPOIIYBAaHHS.

AKTyaJIbHICTh TeMH. J[JI1 TOCATHEHHS BUCOKHX BPOXKAIB KYKYPYII3H BaXKITHBE
3HAYeHHS Ma€ TOIMyK Ta BIPOBA/PKEHHS Cy4YaCcHHX €(EKTUBHHUX EJIEMEHTIB
TEXHOJOT1l BUPOIIYBaHHSA, $KI 3a0€3MeuylOTh ONTHUMAJIbHUI pICT Ta PO3BUTOK
KynbTypu. [liABUIIEHHS IPOAYKTUBHOCTI MOXKIIMBE 32 PaXyHOK KOMIUIEKCY YMOB /IO
SKUX HAJICKUTh BUKOPUCTAHHS MaKpO- Ta MIKpOJIOOpUB Ta 3aC001B 3aXHUCTY POCIIHUH.

BuBueHHss e(exkTUBHOCTI HOpPM J0OpWB, TPOBEACHHS TMO3aKOPEHEBUX
N1PKUBJIEHb Ta QYHTIMUAHUX 0OpOOOK € aKTyaJlbHUM B yMOBaxX 3MIHHU KJIIMaTy Ta

BHUCOKOI BAPTOCTI IaHUX €JIEMEHTIB TEXHOJIOTI].
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Bmict Bomoru B 3€pHI KyKypyA3u BIUIMBAa€E Ha OpraHizaliiiHi pilIeHHS Ta
ekoHOMIYHMH edexT. ToMy 3HIKEHHS Mepea30npabHOi BOJIOTOCTI KYKYPYI3U Mae
BKJIMBE 3HAYCHHS JIJI1 BUPOOHMIITBA, 1[0 3yMOBIIIOE€ HEOOX1AHICTh JOCTIKCHb.

3B's130Kk po00OTH 3 HAYKOBHUMHM MNpOorpaMaMiu, IUIAHAMM Ta TeMaMH.
JocnimkeHHs 3a TeMoro aucepraiiitnoi podotu npoBoawin B 2018—2020 pp. Ta Oynu
CKJIQJIOBOIO YACTUHOIO TEMAaTUYHOIO IUIaHy JlabopaTopii HaciHHE3HABCTBA [HCTUTYTY
cinbebkoro rocmonapcrBa Kapnatcekoro periony HAAH Biamosimno mo ITH/L
«Texunonorii BUpOITYBaHHS 3€pHOBUX KyJIbTyp. Cenekiis KyKypya3d 1 cOpro» 3a
3aBJIaHHSAM «AJanTallisi HOBUX T1OpUAIB KYKYPYI3U PI3HUX TPy CTUTIIOCTI A0 YMOB
3axigHoro Jlicoctenmy» (Homep aepxasHoi peectpartii 0116U001363).

Mera i 3aBaaHHsl Ja0CJHiIKeHb MeTOO JOCHIKEHb OyJIO TEOpEeTUYHE
OOTpyHTYBaHHS OCOOJIMBOCTEH (OpMYBaHHS BpOXKAIO KYKYpYI3H 3aJ€XKHO Bij
BHECEHHsI JOOPUB, 3aCTOCYBaHHsA (YHTIIMJIIB Ta JECUKAHTIB B yMoBax Jlicoctemy
3axiJIHOTO.

JIy1st MOCSATHEHHS TTOCTABJICHOI METH BUPINITYBaJIA TaKi 3aB/IaHHS:

—JOCIITUTH OCOOJIMBOCTI POCTY U PO3BUTKY, 3aJIEKHICTh (HOTOCHHTETHUHOI
TSTTBHOCTI Ta MOKA3HUKHM CTPYKTYPH POCIWH KYKYPYI3H 32 BUKOPHUCTAHHS Pi3HUX
HOPM MIHEpaJbHUX IOOPUB Ta TMO3aKOPEHEBUX MIHKUBJICHb MIKpOJAOOpHUBAMU;

—BCTaHOBUTU OCOOIHMBOCTI (POpMYyBaHHS SKICHMX MOKA3HUKIB BiJl YOOpEHHS Ta
T KU BJICHHS

—BHU3HAYUTH BIUTMB (YHTIIHIIB HA PO3BUTOK XBOPOO KYKYPY/I3H;

—3’4CyBaTH Nepen30upaibHy BOJIOTICTh KYKYPYA3U 3aJIEKHO BiJl 3aCTOCYBaHHS
JICCUKAHTIB;

—IIpOaHAJII3yBaTH BIUIUB 3aCTOCYBAaHHS Pi3HUX HOPM JTOOpPHUB, MIKPOJIOOpPUB Y
N1JPKUBJICHH], QYHTILHIIB Ta JECUKAHTIB Ha PIBEHb YPOXKAMHOCTI KYKYPY/I3H;

—OOTPpYHTYBAaTH E€KOHOMIYHY Ta CHEPreTHYHY €(EKTUBHICTh TEXHOJOTIUHUX
MPUIOMIB 1110 BUBYAIOTHCS.

06’exm OocniodxiceHb — TPOLIECH POCTY Ta PO3BUTKY POCIUH, (POpPMYyBaHHS
BPOXKAMHOCTI Ta SKOCTI 3€pHAa KYKYpyHI3W 3aJeKHO Bia yAoOpeHHS, (YHTIIHIHOTO

3aXUCTY Ta JAecukailii B ymoBax Jlicocteny 3axigHoro YkpaiHu.
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Ilpeomem Oocniddcenns — KyKypya3a, MaKkpo- Ta MIKpomoOpuBa, (yHTIIHIA,
JECUKAHTH.

Metoam aociaimkeHb. [lonvosuu — U9 BU3HAYEHHSA B3aeMomil 00’€kra
JOCTIPKEHb 3 €JIEMEHTAaMHU TEXHOJIOTIi Ta MOTOAHUMH YMOBAMU; 6i3)anbHULL — IS
BCTAHOBJICHHSI (peHONOTIYHUX (pa3 B OHTOrEHE3l POCIMH Ta BU3HAYEHHSI PO3BUTKY
XBOPOO; GuUMiptoganvHutl ma 6az2o8uil — il BUSHAYCHHSI 010METPUYHUX IMOKA3HMKIB
pOCTy Ta TPOAYKTUBHOCTI;, Jabopamopuuii — JJis aHali3y BMICTY €JIEMEHTIB
KUBJICHHS B IPYHTI, BHU3HAUEHHS $KOCTI Ta BOJIOTOCTI 3€pHA; pPO3PAXYHKOBO-
NOPIBHANbHUL — BU3HAYCHHS] EKOHOMIYHOI Ta €eHEPreTUYHOI €()eKTUBHOCTI €JIEMEHTIB
TEXHOJIOT1i; Memoou MamemMamuyHoi cmamucmuky — TUCTIEPCIHHUN, KOpeIsiiitHui
Ta perpeciiHuil — Jisi BU3HAYEHHS BIPOT1THOCTI PI3HUILL MK (haKTOpamHu.

HaykoBa HOBH3HA oTpuMMaHuX pe3yabTariB. Jlucepramiiina poborta €
3aBEpUIEHUMM HAYKOBUM JOCHI/DKEHHSIM Yy SKOMY Ha OCHOBI TEOPETHUYHOIO
y3arajJbHEHHS Ta EKCIIEPUMEHTAJIBHOTO BUBYEHHS OCOOJMBOCTEH (OpMyBaHHS
BPOXKAMHOCTI W SIKOCTI 3€pHa KYKypyA3W B TPYHTOBO-KIIMAaTUYHUX yMOBax
Jlicocteny 3axiiHOTO, ynepuie:

—BUSIBJICHO 3MiHY (POTOCHMHTETUYHUX TMOKAa3HUKIB, CTPYKTYpH BpOXKAO BIJ
3actocyBanHs Makpo- (NPK) ta mikpomoopus (Pekcomin ABC + Maize boost)
nociimkyBaHoro riopuay LG 3258;

—BCTAHOBJIEHO BUCOKY €(EKTUBHICTh YJOOpPEHHS Ha BPOXKAWHICTh Ta SKICTh
3epHa KyKypyI3H;

—IOCIIJKEHO BIUIMB (DYHTIIUAHOTO 3aXHUCTy HA PO3BUTOK XBOPOO KYKYpYHA3H,
MOKa3HUKU BPOKAMHOCTI T4 BMICT MIKOTOKCUHIB Y 3€pHI;

—3’5ICOBAaHO TO3UTHBHY JII0 3aCTOCYBAaHHS JECHUKAHTIB Ha TNepea30upabHy
BOJIOTICTh 3€pHA KYKYPY/I3H;

—0OIpYHTOBaHO E€KOHOMIYHY Ta EHEpPreTHyHy e(EeKTHUBHICTH JOCIIIKYyBaHUX
dakTopiB.

Yoockonaneno:

—€JIEMEHTU CUCTEMH YAO0OpEHHS B TEXHOJIOT1] BUPOIILYBaHHS KYKypYA3H;

—TEXHOJIOT1YH1 MPUHOMH (QYHTIIKUIHOTO 3aXUCTY KYKYPY/I3H Bl NATOTEHIB.
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Habynu nooanvwioco po3eumxy HAyKo8i NONOJCEHHA w000 TUTAHHS
dbopMyBaHHSI BpOKAWHOCTI Ta SKOCTI 3€pHA KyKYypYA3W 3aJIeKHO Bl yIOOpEeHHS Ta
3aXUCTYy POCJIHH.

I[IpakTHyHe 3HaYeHH OTPUMAHHUX pe3yJbTaTiB. 3a pe3ylbTaTaMu
MPOBEICHUX JOCHI/DKEHb YJOCKOHAJIEHO CHUCTEMYy YIOOpeHHsS KYKYpyna3H, sKa
nepeadayae OCHOBHE BHECEHHS MiHepalbHUX J00puB B HOpMI NigoPgoKis Ta
1o3aKopeHeBe IiDKUBICHHS MikpoaoopuBamu (Maize boost + Pekconmin ABC) +
kapOamin 5% + cynbdar maruiro 5% y ¢asi 10 suctkiB kykypya3u (BBCH 20), oo
3abe3nedye BpoKalHICTh 3epHA Ha piBHI 13,24 1/Ta B ymoBax Jlicocremy 3axigHoro.

YIOCKOHAJIEHO €JeMEHTH 3aXHCTy KYKYpyI3uW BiJ XBOpoO, IO BKIIOYAE
yoThpupa3zoBe obOmpuckyBanHa  (Qyurimugamu (AGakyc; Kopouer; Kycromuis;
AkaHTo) y ¢azax: 10 IUCTKIB, BUKWJAHHS BOJIOTI, MICJs LBITIHHS Ta HaJWBY 3€pHa
(BBCH 20, 59, 69, 75) 3a six0i (hopMy€ThCsI HAHBUIIA YPOKANHICTb.

BusznadyeHo, 1mo mnepemKHUBHE 3acTOCYBaHHsSI JecukaHTiB Paynmanm Makc Ta
Pernon Cynep 3HMKy€ BOJIOTICTH 3€pHA, IO JA€ MOXJIMBICTH IIBUJIIE PO3MOYATH
30ip BpOXKal0 Ta EKOHOMHUTH KOIITH Ha JOCYIIyBaHHS 3€pHA. 3amporOHOBaHO
BUKOPHUCTOBYBaTH Tipenapatr Paynman Makc B HopMi 2,4 n/ra y ¢a3i 4opHOI TOUKH
KYKYPY/I3H.

PesynpTaT HAyKOBUX JIOCHIPKEHb TMPOWIIM BUPOOHUYY TIEPEBIPKY Y
rocrnojiapctBax XmenbHuUllbkoi obnacti [T «'BM-AI'PO» na mnomi 60 ra, @I
«JIJJT demerpa» Ha momi 65 ra, ®I' «Kutauug-T» wa mromi 50 ra, ta TOB
«CutHuit aip 2004» Ha miomi 80 ra, 4410 rpa/ra. EKOHOMIYHUN €(pEKT CTaHOBUB
3152-14250 rpu/ra.

Ocobuctuii BHecok 3700yBaua. J[lucepraiiiina poOoTa € CaMOCTIHHUM
JOCITIKEHHSIM aBTOpa. 31MCHEHO aHaIi3 1 y3araJlbHEHHS 3apyOi’KHOI Ta BITUU3HSAHOI
JITEpaTypH 3a TeMOI podotu. BusHaueHo MeTy, 3aBaaHHs, CHOpPMYITLOBAHO OCHOBHI
MOJIOKEHHST HaykoBOi mpaii. [IpoBeaeHo mompoBI W 1a0OpaTOpHi MOCITIIKECHHS.
VY3aranbHEeHO Ta IHTEPIPETOBAHO EKCIIEPUMEHTAbHI JaHi, 3A1ICHEHO CTaTUCTUYHY

o0poOKy, miaroToBieHo japykoBani mpami. CdopmMynTbOoBaHO BUCHOBKH 1
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pexkoMeHalli, sKi BHHECeHI Ha 3axucT. lIpoBeneHO HayKOBUH CympoOBiI Y
BITPOBAKEHHI pO3pPOOOK Y BUPOOHHIITBO.

Anpobauia pe3yabTaTiB aucepramii. OCHOBHI TOJOXKEHHS JHUCEpTAIiiHOT
po6oTH 3aciyXaHO Ta OOTOBOPEHO Ha 3aCiTaHHAX METOJIWYHHUX KOMICIH 1 BUCHUX pajl
[HcTUTYTY clabchkoro rocrnoaapersa Kapnarcekoro periony HAAH (c. O6pomune,
2018-2020 pp.); onpemtogHeno Ta ampoboBaHo Ha |V BceykpaiHchkiii HayKOBii
iHTepHEeT-KOH(epeHii: [HHoBaIliliHI TexXHOJorii B pocauHHUITBI (M. Kam’sHerpb-
[Monminecekuii, 10 TpaBus 2021 p.); IV MikHapoaHii HayKOBO-IIPAKTHYHIM
koH(epennii: KiniMatuyhi 3MiHH Ta CUIbCbKE TOCIOAAPCTBO. BUKIMKM 11 arpapHOi
Hayku Ta ocBiTH (M. KuiB, kBiTenr 2021 p.); MixHaponHii HayKOBO-IPAKTUYHIH
KoH(pepeHIii: AKTyanbHI TEHJIEHIIT pO3BUTKY Hayku Ta ocBiTd (M. [lonrasa,
14 sxoBTHa 2021 p.); MixKHapOIHIA HayKOBO-TIpakTU4HIN KoH(pepenuli: [Ipodiemu ta
MEPCIEKTUBHU PO3BUTKY HayKH, OCBITU 1 TexHoJorii (M. [TontaBa, 27 ciuns 2022 p.).

IMyoaikanii. 3a pe3ynbratamMu JOCTIKEHb OMyOJIiKOBaHO 9 HAyKOBUX Ipallb, 3
AKUX 4 — y HayKOBUX BUJAHHAX YKpaiHW, 3aTBEp/KEHUX K (axoBi, 1 — BKIOUYEHA
70 HAYKOBUX TNEPIOJIMYHUX BUIAHHSX, SIKI 1HJIEKCYIOTbCS B HAYKOMETPUUHHUX 0azax
Scopus Ta/abo Web of Science Ta 4 — marepianu HAyKOBO-NPAKTUYHUX KOH(PEPEHIIIH.

Ctpykrypa Ta obcsar aucepramii. /(ucepramiitna pobora BukiageHa Ha 231
CTOpIHKaX KOMIT' FOTEPHOTO Ha0Opy, B TOMY YHCJI1 OCHOBHOTO TEKCTY — 153 CTOpiHKH.
Jucepraliisi MICTUTh aHOTAIIlO, BCTYI, IIICTh PO3/IiIiB, BUCHOBKH, PEKOMEHIAIlIN
BUPOOHUIITBY, CHHCOK BUKOPHCTAHHX JDKEpEN, SKUM HapaxoBye 278 moOCHIIaHb, Y

TOMY 4HcHi 85 natuHuIero, Bkiaodae 37 Tabnuip, 11 pucyskis ta 14 nomatkis.
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PO3JILI 1

®OPMYBAHHS BPOXKAHHOCTI KYKYPY/I31
3AJIE’KHO BIJ BIVIMBY JOBPUB, ®YHI'THUAIB TA AECUKAHTIB

(orJIs11 HAYKOBOI JIITEpaTypH )

1.1 BniauB 100pUB HA BPOKAWHICTh KYKYPY/IA3H

OparM 3 HaWBaXJIMBIMIMX acCMeKTiB Ui OTPUMAaHHS BHCOKHX BpOXaiB
CLIbCHKOTOCTIOAAPCHKUX POCIIUH € 3a0€3MeUeHHs] ONTUMAIBHOI KIJIBKOCTI MOKUBHUX
eneMmeHTiB. KyKkypya3a BUMarae BHCOKOTO pIBHS MIHEpPAIbHUX JOOpHUB, IO
3YMOBJIEHO TPUBAJIUM BEreTallliHUM IEPIOJOM Ta BJIACTHBICTIO POCIMH 3aCBOIOBATU
MO’KMBHI PEYOBUHHU Maike J0 KiHIM Bererarii. OaHak, mOTpiOHO BpaxoBYyBaTH, IO
noTpeda y MOXUBHUX PEUYOBMHAX CYTTEBO 3aJE€XKHUTh BiJ ()a3d POCTY Ta PO3BUTKY
KyJIbTypu. B mepioy IHTEHCUBHOTO POCTY KYyJbTYypU — BiJl BUKHJAHHS BOJIOTEH 10
MOYATKy LBITIHHS, POCIMHUA KyKYpPYA3H CIIOXKHBAIOTH OJM3BKO MOJIOBUHU TOKHUBHUX
€JIEMEHTIB, 10 (a3u MoJIOUHOI cTUriIocTi 3epHa — 70 90 % Bix 3araJbHOTO BUHOCY
[32, 203].

Ha ¢popmyBanHs 1T 3epHa 3 TaKOIO K KIJIBKICTIO BET€TATUBHOT MAacH HEOOX1THO
15-30 xr azory, 10-14 xr docdopy, 25-35 kr kamito, mo 6—10 kr marsiro Ta
Kaubilito, 3—4 xr cipku, 11 r 6opy, 14 r miai, 110 r maprasiro, 0,9 T monibaeny, 85 r
Ky, 200 T 3amiza [123].

30anaHcoBaHa cucTeMa YAOOPEHHS, 3 JIOCTYIHOIO KUIBKICTIO €JIEMEHTIB
JKUBJICHHS B KOHKPETHI MEpIOAM € OAHUM 3 OCHOBHUX aCIMEKTIB (OpMyBaHHS
CTIMKOCTI POCIAMH JO HECHPUATIMBUX YMOB HABKOJMIIHBOTO CEpPElOBUIIA Ta
OTPUMaHHs BUCOKMX BpoXkaiB. BaximmBum € 3a0e3nedyeHicTb MOKUBHUMHU
pEUYOBMHAMHU y TaK 3BaHl KpUTHYHI ()a3u pOCTy POCIUH KyKypya3u. Y ¢azy 3-5
JUCTKIB (POPMYIOTHCSI TE€HEpPATHBHI OpraHW — KUIBKICTh KauyaHIB Ha POCIWHI Ta

KUIBKICTh psiB 3€peH. B 1eil mepiog KyKypyna3a pocTe IyXe MOBUIbHO, a ii
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KOpEHEBa CHCTeMa CIa0OpO3BHHEHA, TOMY IS ONTHUMAIBHOTO POCTY HEOOXITHE
3a0e3MeyeHHs] TaKUMHU elleMeHTaMH sk docdop, IIUHK, O0p Ta MaHTaH B JOCTATHIM
KutbKoCTI. [lepion 7-8 MUCTKIB KYKYPY/I3U XapaKTEPU3YEThCsl IHTEHCUBHUM POCTOM,
TOMY M/DKUBIICHHS B LIed Mepioj 301IbIIye 03€pHEHICTh KayaHiB 1 MiJBUIIYE SKICTh
3epHa. Takox 3pocrae morpeda B MIKpOeJIeMEHTaX, TaKuX sIK IIUHK, MaHraH, Oop,
mias [195, 56].

Haii6inpmmii BIUIMB HA ypOXKalHICTh KYKYPYI3U Ma€ a30T, KU BXOIUTH J0
CKJany OUIKOBMX PEYOBMH Ta IHIIUX BAXKJIMBUX OPraHIYHUX CHOJYK. PerymroBaHHS
a30THOTO KHUBJICHHA JJa€ 3MOTY 30UIBIIUTH MPOAYKTUBHICTD POCIHH Ta AKICTh 3€pHA..
3a 1I0CTaTHBOTO PIBHS a30Ty 30UIBIIYETHCS 3aCBOEHHS POCIMHAMM 1HIIMX €JIEMEHTIB
— (ochopy, kamito, Kaubllilo, MarHiio, CIpKd, MiJi, 3ajii3a, MaHTaHy 1 I[UHKY.
HeoOxigHa KITBKICTh a30Ty 1HTEHCU(IKY€E YTBOPEHHS OIKOBUX PEUYOBUH, CTUMYJIIOE
picT Ta 3aTpuMye ctapinns pociun [239, 240, 265].

3a HecTayl a30Ty rajibMY€EThCS PICT POCIMH, CT€0a CTalOTh TOHKUMH, CIabo
rany3sIThCsl, TUCTKU — JIP10H1, CBITIIO-3€JEHOT0 KOIbOPY, HOTIPIIYETHCA (POPMYBAHHS
penpoAyKTUBHUX opraHiB. Ha Monoaux pocianHax O03HAaKM a30THOTO TOJIOyBaHHS
Jerko posmi3Hatu. [lokpammTy a30THE >KMBJICHHS POCIMH MOYKHA ITiKUBJICHHSIM
[272].

Ha mnouaTky Beretaiii 3acBOIOBaHHS a30Ty JOCUTh HHU3bke (3-5%),
IHTEHCUBHIILIE TIOYMHA€TbCcs 3 (a3u 6-8 JHUCTKIB J0 3aCHXaHHS KBITKOBHX
CTOBITYMKIB Ha KadaHaX. B mei mepioa morimmHaeTrbes 10 85% aszory, a B (dasi
nocturanss 3epHa e 10-13 %. Pocnunu kykypyasu n1o0pe pearyroTh Ha yA0OpEeHHs
Kapbamigom, abo cyMmilll aMmiadyHoi cemTpu 1 kapOaminy B cmiBBigHOIIEeHH] 1 : 1. Ile
nae 3Mory e(eKTUBHIINE BUKOPHCTOBYBATH TMOKMBHI PEYOBHHHM 3 HUX. HalOimbim
JOCTYMHUMA [IJIsl POCIMH HITPaTHUW a30T, — BIiH 3aCBOIOETHCS B TIEPIIY YEPTy.
AMOHINHMI a30T aKyMyJIOETbCSI B OpPHOMY IIapl 1 BUKOPUCTOBYETHCS II3HILIE,
OCKIJIbKA Ma€ TMPOUTH MpOIleC MEPETBOPEHHs B HITpaTHY ¢dopmy. AmigHa (opma
CIIOYATKY TIEPETBOPIOETHCS B aMOHIMHY (oOpMy, 3rooM B HITpaTHy, TOMY

BHUKOPHCTOBYETHCS POCIIMHAMH B OCTaHHIO uepry [86].
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VY po6oti Matkeuu B. T., Koposinoi M. O., Konowmiens JI. B. Ta in. [103], B

yMoBax miBHIYHOTO CTtemy YKpaiHW peKOMEHIYEThCS BHECEHHS a30THUX TOOpWB B
HOopMi Neo— Nigo 17151 oneprkanns 5,20-5,35 1/ra 3epHa KyKypya3H.

Hocmimxenasmu bponnikosoi JI. [16] Ta Jlorinosoi 1. [88, 89] BcranomieHo,
[0 TpUBAJIE€ CUCTEMAaTUYHE YAOOpPEHHS KYKYpyA3u copusie 3a0€3MEUEHHIO TPYHTY
pyxomumu GopMaMH a30Ty, B OUIbIIIN Mipl amMOHiNHOI0, pyxoMoro Qocdopy Ta
OOMIHHOTO KaJlif0, IO TMOSICHIOETHCS OMOCEPEIKOBAHOKO €0 aMiadHOi CeiTpH Ha
KHCJIOTHICTh, OOMIHH1 Ta MiKpOO10JIOT14H1 MPOLIECH B IPYHTI.

B mocmimxennsx KorempnukoBa JI. [74] BkazaHo, m0 B YMOBax IMBIHS
VYkpainu 30UIbIIEHHS 103U a30THUX J00puB BiAg Nizg 10 Nigo CIPUSIIO 3pOCTAHHIO
BPOXKAaMHOCTI 3epHa KyKypy3u Ha 19,5 %.

3a pmanumu MongoBan B. I'. 3 cmiaBt. [108] edexkTHBHMM TakoX €
MIPUKOPEHEBE MMIJHKUBIICHHS a30TOM, po3/iieHe y 2 mpuiiomu 1o Nys, 1110 MMiABUIIIUIIO
BpoxkaiHicTh Ha 34,0-35,3 % 3a5e:xHo BiJ TiOpumy.

®ocdop BXOAUTH B CKJIaJ OPraHOidIB 1 siipa KIITHH, O€pe y4acTh B KIIFOUOBUX
GYHKIISIX POCIMHHOTO oOpraHiaMy. BiH BIulMBae Ha €HEpProoOMiH, TIpolec
doTocuHTE3y, IUXaHHS, OIOCHHTE3y OLIKIB, JKHUpIB, KpOXMaJllo, Caxapo3u,
aAMIHOKHCJIOT Ta 1HIIUX PeuoBHH [77].

Ha BigMiHY Bij a30Ty Ta Kajil, POCIWHH KYKYPYA3U 3aCBOIOIOTH (dochopy
Habarato MeHiie. OcoOMMBUI BIUIMB JJaHUM €JIEMEHT Ma€ Ha MOYaTKy BereTarlii.
OnTuManbHUN WOTO BMICT J103BOJIsiE cPOPMyBATH PO3BUHEHI KOPEHEBY CHUCTEMY Ta
reHepatuBHi opranu. Ilpu Hectaui dochopy 3aTpUMyeThCS PICT POCIUH, XOJOIHA
noroja miAcuWiIOe o3Haku (ocdopHoro romomyBaHHsA. KopeHeBa cuctema
PO3BUBAETHCS TOBEPXHEBO, HEIOCTATHHO PO3TATYXKYEThCS, JIMCTKH HaOyBalOTh
IHTEHCUBHE (P10JIETOBO-IIypIypoBe 3a0apBiieHHs. Ockuibku ¢Gochop B POCIUHI €
JIOCUTh MOOUTHPHMM, BIH MITPy€ B MOJIOJI OpPraHW POCIMHH, B PE3yJdbTaTl YOTO
CUMIITOMH Ne(DIIUTY TPOSBISIIOTECA Ha cTapux jJucTtkax. Yepes medimut dochopy
KauyaHW 3aJUINAIOThCS HEAOPO3BUHCHHMHM, 3 JPIOHMM 3€pHOM Ta BUKPHBICHUMHU
psgamu. HeoOxigHO 3ayBakuTH, 0 HACHIIKU HecTaul (ochopy HE MOXKYTh OyTH

MOBHICTIO KOMIICHCOBaH1 0oro BHeCeHHsAM B mi3Himi ctpoku [90].
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Kaniit, mopsig 3 pocdopom Biamosigae 3a GopmMyBaHHS Ta pO3BUTOK KOPEHEBOI
CHUCTeMH, siKa 3a0e3neuye pOCIWHY IHIIMMH eJeMeHTaMu >kuBiieHHS. [Ipu iioro
HECTayl KOpEHEeBa CUCTEMa PO3BUBAETHCS CNA00, Y POCIUH 3HMXKYETHCS CTIMKICTD 10
Buisiranna [136, 275]. dedinuT kamito Npu3BOAUTH A0 YIOBUIBHEHHS POCTY POCIHH,
3HMKEHHS TMPOAYKTUBHOCTI (O3EpPHEHOCTI KaudaHiB), 3MEHIICHHS IHTEHCHUBHOCTI 1
raJibMyBaHHsI (JOTOCUHTE3RY, 10 CIPUUYUHSIE 3HUKEHHSI BMICTY aMiHOKHUCIIOT, IIYKpIB,
kpoxMmanto [181]. Lleit enemeHT MiABHILYE CTIHKICTH 0 XBOpOO Ta WIKITHHUKIB,
peryJIloe BOJIHUM PEXUM Ta MiABUINYE MOCcyxocTiikicTh [11]. Ilpu Hectaui ka0 B
IPYHTI 3HIKYETHCA 3aCBOIOBAHICTh a30Ty, JESKUX MikpoenemeHTiB — Cu, Mn, Zn
[199, 200, 217].

CumnToMaMu HeCTaul Kadilo € MOKOBTIHHS, a00 BCUXAHHS JIMCTKIB B3JIOBXK
BEpXIBOK Ta KpaiB. HemocTaTHIN BMICT Kalil0 B MEHILIIA Mipl CIPUYUHSE 3HUKEHHS
BpO’Kalo, HIK HEcTaya a30Ty, a BHECEHHs MIJBUIICHUX HOPM KaJlll0 HE CIIPUSIIO
30UTbIIEHHIO ypoxkato [32, 86, 257]. Ilpote, MOCHIPKEHHSIMH BCTAHOBIIEHO, IO
BHUCOKI /103U JTOOpWB Kadil0 MarOTh MO3WTUBHHUI BJIMB Ha MPOAYKTHUBHICTh POCIHH
KyKypya3u B ymoBax 3acyxu [201, 220, 235, 243].

[Tpu Bpoxaitnocti 5,0 T/ra 3epHa kykypym3u cmiBBigHomeHHs N @ P @ K
cranoButh 1,0 : 0,4 : 0,7, a mpu 3pocTanH1 BpokaitHOCTI 710 8,0 T/ra 301IBIIYETHCS 10
1,0:0,34:1,2[174].

PocauHu KyKypyna3u 4YyTIMBI JO HECTadl Kalbllilo, SKUHA HeUTpamizye
OpraHivyHi KUCIIOTH, 1110 YTBOPIOIOThCA B TKaHUHax. Kykypynza pocre mipu pH Bix 5,6
1o pH — 7,5. Bxxe ipu pH 5,0-5,5 pearye He3HAUHUM 3HMKEHHSIM YPOKaWHOCTI, 1110
pH Hmxkge 5,0 moxxe gocsratu 30 % [95].

3a nmocmimkennsmu fBopoBa [191] mimBumenas piBas pH 3 5,0 mo 5,5
COPUSUIO MIABUIIEHHIO BPOXKAMHOCTI KYKYpyI3W 10 2,5 1/ra. buibluiuii BIUIMB Ha
BPOXKaMHICTh KYKYpYyJI3M KaJbllii Ma€e Ha KHCIUX IPYHTaX Ta 3a BHUCOKUX J103
MiHepanbHuX 100puB [18, 86, 237].

Marsiii BXoauTh 10 ckiaay xjopodiny, GITHHY, MEKTUHOBUX pedoBUH. Llei

CJIEMEHT Ma€ BaXJMBY (i310JI0TIUHY POJb B Mpoleci (POTOCHMHTE3y, BIUIMBAE Ha
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OKHCHO-BIJHOBHI pe€aKilii, € akTUBaTOpOM OaraThoX (PEepMEHTATUBHUX IMPOIIECIB.
Hecraya maruiro npu3ynuHsI€e CHHTE3 a30TOBMICHHUX CITOJIYK.

CumnroMoM AehIIUTY MarHiro € HasiBHICTh MO3J0BKHIX CBITJI0-)KOBTHUX JIIHIM
B3JIOBX KHJIOK JIUCTKA KYKYpPY/A3H, SIKI 4aCTO CYMPOBOKYIOTHCS CBITIO-(10JIE€TOBUM
3a0apBJIEHHSM HUXKHBOT CTOPOHM JIUCTKA HAa HIDKHIX JIMCTKaX pociavuHU. BHeceHHs
MarHi€eBUX JOOpPHUB B CEpPEIHbOMY B POCIMHHMITBI CHOPHUSAIO 30LIBIICHHIO
BpokaiiHocTi Ha 8,5 % [78, 92].

Cipka € He3aMIHHMM €JEMEHTOM aMIiHOKHUCIIOTH METIOHIHY, III0 BXOJUTH B
CTPYKTYypy Ounka. 3a ii HecTaul MOJIOAI JUCTKU KYKYpYyI3H CBITJIIIAIOTH, a 4acoM
HaBITh KOBTIIOTh BHACIIJIOK po3many xJjopodiny. BomHouac 3aTpumyerbcsi picT
POCIIMH, YKOPOUYIOThCSI MIkKBY37sl. KauaHu MOXKYTh Tiplilie BUTIOBHIOBATUCS 3€PHOM.
JlocTaTHsI KUTBKICTH CIPKH BIUTMBA€E Ha BUKOPUCTaHHS a30Ty [28, 29]. 3acBoeHHS
CIPKU KYKYpYyA3010 BiJIOYBAa€ThCS MPAKTUYHO PIBHOMIPHO BIPOJOBXK BETETAIlIHHOTO
nepiony. Y 3epHi KyKypya3u Hakonuuyerbes moHaa 50 % 3acBO€HOT pOCIMHAMU
cipku [177].

VY mnpargx Ilpucram 1. [135], Barlog P. [203], I'ocnomapenka I'. [33] Ta
[Tinspcrkoi O. [126] noBeaeHo, 110 MiHepaabHI JOOpPUBA BILTUBAIOTH HA BPOXKAKWHICTh
KYKYPY/I3H Y PI3HUX TPYHTOBO-KIIIMATUYHHUX 30HAX.

EdexTuBHicTh 3acTOCyBaHHSI JOOPHUB 3&JICKUTH BiJl HU3KHM YMOB 30KpeMa:
MOTOAHUX, PIBHS POJIOUYOCTI IPYHTY, O10JIOTTYHUX OCOOJMBOCTEW COPTY 4M TriOpHy,
BUJly, CIIOCOOY 3aCTOCYBaHHS Ta HOPMH BHECEHHsS J0OpuUB, OOpOOITKY TIPYHTY,
CHIBBITHOIIICHHS TIOXXUBHUX pedoBuH [27, 142, 143, 167].

Hopma noOpuB mia 3amiaHOBaHWI ypo)kall BCTAHOBJIIOETHCS 3aJI€KHO Bif
pomtodocti rpyHTy. [lnst oTpumanns BposkaiiHocTi Ha piBHI 5,0-7,0 T/ra y 30HI
JlicocTeny pekoMeHAOBaHA HOpMa JOOPHUB JJIsi KYKYPYI3W CTaHOBHUTH Ngg 120Ps0-
90K90,100 [213, 255]

JlocmimkeHb, SKIi BUBYAIOTh OCOOJMBOCTI YJOOpPEHHS KyKypyI3W Y 30HI
Jlicocteny mpoBeaeHo HeOarato. 3a ganumu PymaBcekoi H., I'mum B. [140]
ynoOpeHHs: KyKypya3u y HopMi NixoPgoKgo mimBummio Bpoxkaiinicth Ha 30-38 %

MOPIBHSHO 3 HEYTOOPEHUMHU MOCIBAMH.
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3a pesyiabraramu jgociipkeHs Bomomyk O. I1., CraciBa O. @. Ta iH. [23]
30umbIIeHHST HOpME 100pUB 3 N120PsoKeo 10 N1soPgoKoo mpu BupormyBanHi Kykypya3u
M1JIBUIIYBaJIO BpoxKalHicTh Ha 17,2—22,6 %.

B nocnimkennsix ['ens C. [25], BHeceHHs 100puB B HOpMIi N120PooKi120 cipmsiio
orpumanHto 8,18-8,70 T/ra 3epHa KyKypy/I3H.

VY mpausx Tanuuka C., Hentuna JI. [161] 3actocyBanHs JOOpUB y HOpMI
NgoPgngo 36iJ‘IBH_IyBaJ'IO ypoxcaﬁ Ha 24,7 %, a N120P120K120— Ha 30,6 %.

3a nocmimkeHHsMu Cununioka . [146] npoayKTUBHICTH TIOpUIIB KYKYPY/I3H
y miBHiuHOMY Jlicoctemy 3a ymnoOpenHs NissP13sKigg ctanoButs 8,13-8,99 T/ra
3aJIE’KHO Bij r1OpUy Ta METOAY OOpOTHOU 3 Oyp’ sTHAMH.

B ymoBax mpaBoOepexxHoro Jlicocteny il BIUIMBOM JO0OpUB, TYCTOTH Ta
riopuly BpokaiiHiCcTh 3MiHIOBajnacs Big 5,08 mo 13,4 1/ra 3a ganumu KaneHncbkoi 3
cmiBagT. [52].

HNocmmkenassmu  AcadimButi H. M. [4] BcraHoBieHO, IO B yMOBax
JliBoOepexxnoro Jlicocreny HalieeKTHUBHIIIOW Oyja TEXHOJOTIS BUPOLIYBaHHS 3
BHECCHHSM MiHepaabHUX 100puB B HOpMi NigoP120K1s0.

He3Baxarouu Ha JIy>ke Malli KIJTbKOCTI, SIK1 3aCBOIOIOTHCSI POCIUHU, MOPIBHSHO
3 OCHOBHHMMHU €JIEMEHTAMHU >KUBIJICHHS, MIKPOEJIEMEHTH MalOTh BaXKJIMBE 3HAUCHHS,
OCKIJIbKM BOHU O€pyTh y4acTh y mpoliecax (POTOCUHTE3y, MUXaHHS, BYTJIEBOJHOTO,
KUPOBOrO0 Ta OUIKOBOro OOMiHY, YTBOPEHHS OpPraHIYHUX KHUCIOT 1 (DEpMEHTIB.
binbiiicte MIKpOENIEMEHTIB € KaTaiizaropamu XimMigHux peakiii (Fe, Mn, Mo, Cu,
Zn Ta iH.). 32 ONTUMAJIBHOTO 3a0€3MEUYEHHS MIKPOCJIEMEHTAMU MPUILIBUAIITYETHCS
PO3BUTOK POCJIMH 1 JOCTUTaHHS HACIHHS, M1IBUILYETHCS MOCYXO- Ta XOJOIOCTIHKICTb
[31].

MikpoeneMeHTH He MOXKYTh OyTH 3aMiHEH1 Ha 1HIII PEYOBHHH, a iX HECTauy
HEOOX1IHO KOMIEHCYBaTU. POCIMHU MOTJIMHAIOTH MIKPOEIEMEHTH B PYXOMIiid
BOJOPO3UYMHHINA (opmi, HEpyxoMa — MOXKE BHKOPUCTOBYBATHUCS TICIS HHU3KH
O10XIMIYHUX MPOLECIB, K MPaBWIO, TpUBAIUX. HaaXomKEeHHS MIKPOEJIEMEHTIB B
POCIIMHY 3aJIeKUTh BiJl yMOB BHPOIIYBaHHS Ta BiJl 3HaueHHs pH rpyHTY, TOMYy BOHU

4acTO HEAOCTYIIHI JJI POCIIUH.
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Hecrtaua MikpoeneMeHTIB y IPYHTI HE CIPHUYMHSAE 3aru0eni pOCIuH, aie
OpU3BOJIUTH 10 TOPYIIEHHS OOMIHY pEYOBHMH, TMOLIMPEHHS XBOPOO POCIHH,
HOTIPIIEHHS SKOCTI pOCIMHHUIIBLKOT mpoaykiii [132].

[Ipu 3acTocyBaHHI OpraHiYHHUX JOOPUB YACTKOBO 3aJ0BOJBHIETHCA MOTpeda
POCIIMH y MIKpPOEJIEMEHTaX, OCKUIbKK 1 KI CyXOi pedyoBHMHHU THOIO MicTUTh 201 mr
Maprasito, 96 mr nuaky, 20 mr 6opy, 16 mr Miai, 1 Mr kobanbTy, 2 M MOJIIOIEHY.
s nopiBasiHHS 31 100 KT mpoctoro cynepdocdary MicTUTh Oau3bK0 4,5 MT Mizi, 10
1,5 mr nusKy, 1 Mr mapranito, 10 0,2 Mr momibaeny. Takox HEOOX1THO BpaxXyBaTH,
M0 3 YpPOXKAEM CUIbCHKOTOCIIOAAPCHKUX KYJIbTYp IIOPOKY BHUHOCHTHCS 3HauHa
KUIBKICTh MIKPOEJIEMEHTIB, Ta iX BMICT Y I'PYHTI MOCTIMHO 3MEHIIYEThCS. 3apa3 y
BUPOOHMIITBI 3aCTOCOBYIOTHCSI MiHEpaJIbHI MakKpoAOOpHBa, SKI MalkKe HE MICTSTh
MIKPOEJIEMEHTIB, TOMY HEOOXIIHO KOHTPOJIIOBATU 1X BMICT y IPYHTI Ta 3a OTpeOU
BHOCHUTH MikpooopuBa [102].

[{uHK € HaWBaXJIUBIIIMM MIKPOCJICMEHTOM y BUPOIIYBaHHI KyKypyms3u [197].
Bin O6epe y4yacTh y AMXaHHI, CHHTE31 OLIKIB Ta ayKCHHIB, MIJBHILYE TEIUIO-, [IOCYyXO-
Ta XOJOJOCTIMKICTh pociauH. Y a3y IBITIHHS LHUHK IMIJBHUIIYE >XUATTE3IATHICTD
MWIKY, 0 CIPHS€ KpauoMy 3alWICHHIO. Y KYyKypyl3u, sk pocinHu tuny C4,
MOKPAIIY€EThCS €(PEKTUBHICT, BUKOPHUCTAHHS BYIJIEKHCIIOTO Ta3y, IO TMiABHUIILYE
edextuBHICTh hoTocuHTe3y [133]. Hectaua niuHKy 3MeHIIIye OTJIMHAHHS a30TY, PICT
POCIIMH TalbMY€ThCS 4Yepe3 CKOPOUYCHHS JOBKUHU MIKBY3JIs. 3a HecTaul IHHKY
CXOJIM KYKYpYyJ3UW MaroTh OlryBaro-3eineHe 3abapmieHHsA. Ha nmcTkax mojomux
POCIIMH MDK WJIKaMU YTBOPIOIOTHCS CBITJI KOBTYBaTl CMYTH, Caml >KWJIKH TpH
IILOMY 3aJIMINaThes 3eaeaumu [130, 227].

3a pocmimkenHsmu 3axapueHko E. A. [46] 3actocyBaHHS MOHOUMHKY Ta
MikponoOpuB HytpiBant Ilmtoc npu3Boauiao 10 30UTbIIEHHS JIUCTKOBOI MOBEPXHI Ta
BHUCOTH POCJIMH, CIIPUSIIO MMiABUIICHHIO BpokaiHocTi Ha 0,73—-0,97 T/ra.

Ha nocTynHICTh HMHKY TaKOX BIUIMBAE KUCIOTHICTH IPYHTY. Hailbinpa iioro
KUTBKICTh Yy KHCJIHMX TPYHTax, MiABHINEHHS pH 10 HEHTpanbHOTO 3HAYCHHS 3HUKYE

JOCTYITHICTH 1IbOTO eeMenTa [210].
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He mMeH11 BaXTMBUM MIKpOEJIEMEHTOM Y BUPOLIYBAaHHI KYKYPY/I3H € O0p, SIKUi
BIJIMOBIJIa€ 3a 3aB’s3yBaHHS KauyaHIB, IMO3WTHBHO BIUIMBAE Ha IIBITIHHA Ta
BUIOBHEHHSI KayaHiB 3epHOM. O3HaKaMu HecTayl OOpy € MaJieHbKi, HEJIOPO3BUHEHI,
4acTO BHUKPHBIICHI MMOYATKH, MOTaHE O3CpHEHHS KayaHa. MDKBY3JS MOTOBILEHI Ta
BKOPOYEHI, JUCTKA MEHIIOr0 po3Mipy. PicT pociuHU rajibMyeTbesl, 3HUKYETHCS
YpOXKaNHICTh, MOTIPIIYIOTHCA SKICHI XapaKTEepUCTUKU 3epHa. YeTBepra yacTuHa
OpHUX 3eMenb YKpaiHH € Mano3albe3neyeHor OopoM, a TpH BHECEHHI
pexomengoBanux HopM NPK mimxuBieHHs OopHUMH J00puBamMu TOTPIOHE TMpHU
BHPOIYBaHHI OLIBIIOCTI CUTBCHKOTOCIIONAPChKUX KyIbTyp [107, 266].

Miab BXOAMTH 10 CKIIALy (PEpPMEHTIB, K1 BIAITPAIOTh BaXKJIUBY POJb B OKUCHO-
BIJIHOBHUX peakiisax. lleil ememMeHT BIUIMBaE Ha I1HTEHCHBHICTH (POTOCHHTE3Y,
YTBOPEHHS XJIOPOPUTY, MIABUILYE CTIMKICTh POCIUH 10 TPUOHMX 1 OaKkTepialibHUX
xBOp00. JlocTaTHiii BMICT MiJl 30UIblllye BMICT OUIKa 1 LYKPYy B 3€pHIi, CIpHUsIE
30UIBIIEHHIO MOCYXOCTiMKOocTl. Hectaua Mijll MOXe BHUKJIMKATH XJIOPO3 JIUCTKIB, B
HepIry 4Yepry MOJIOAUX, BTpaTy TYpropy, B’SHEHHS, 3aTPHUMKYy pOCTYy cTeben Ta
yTBOpeHHs Hacinus [37, 127].

3amizo BXOOUTh 0 CKIaay (epMEHTATUBHOI CUCTEMH POCIHH, Oepe ydacTh B
OKHCHOMY Ta €HEpreTMyHoMy oOMiHax, YyTBopeHHI xjopodiry. Kykypymnza
BUMOIJIMBA JI0 BMICTY 3aii3a B IpyHTi. CHMMIOTOMOM HECTaul 3aji3a y POCIHH €
MDKKUIKOBUM  XJIOPO3, MEPEBAXXHO MOJOAMX JIMCTKIB. JlediuuT 3amiza wyacto
BUABJISIETBCSA Y IPYHTAX 3 Jy)KHOM peakitieto [30].

MaHraH BXOJIUTbh 0 CKJaay pi3HUX (hepMEeHTIB, ad0 akTUBYE iXx podorty. Lleit
€JIEMEHT 3HIDKYE TPAHCHIpalio, MPUIIBUAIIYE 3arajJlbHANA PO3BUTOK POCIHH. 3
MIJBUIIEHHSM PIBHS a30THOTO JKHBJICHHS 301IBIIYEThCA MMOTpeba B MaHTaHi,
OCKIJIbKM BiH Oepe y4yacTh B OKMCHEHHI aMiaKy Ta BIJHOBJIEHHI HiTpaTiB. HecTaua
MaHTaHy HacamIepen BUSBISETHCS HAa MOJIOAUX JINCTKAaX, sIKI BKPUBAIOTHCS YKOBTO-
3eJIEHUMHU TUTSIMaMU 3 OypUMH 1 OUTMMH JTUISTHKaMH, HA CTapUX JTUCTKAX 3 SIBISETHCSA
MDKKUIKOBUN XJIOpO3, HA KpasiX 1 BEPXIBKax JIMCTKIB — HEKPO3, TAIIbMYETHCS PICT

pociauH. Y TKaHWHAX POCIMH TOPYIIYETHCS ONTHUMAJbHE CIIBBIJIHOIICHHS MIX
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OCHOBHHMMHM €JIEMEHTaMH >KUBJICHHA. Kykypy/a3a 4yTiuBa 10 HECTadl MaHTaHy, SKa
HacamIiepe/ CrocTepiraeTbes Ha IpyHTax 3 pH > 6,5 [31].

KoGanbT Oepe akTUBHY y4acTh B OKHUCHO-BITHOBHUX PEAKI[ISAX, CHEPTETUUYHOMY
OOMiH1, TO3WTUBHO BIUIUBA€ Ha JIUXaHHs], 301IbIIye BMICT XJopodimy. 3aBasKu
BIUIMBY Ha CHUHTE3 OUIKIB, BYIJICBOIB KOOAJIBT € MOTYKHUM CTHUMYJISITOPOM POCTY.
[leii eneMeHT BIUIMBAa€ Ha HAKOMHMYEHHS IIYKPIB Ta KUPIB B POCIMHAX, 3MEHIIYE
po3nan xmopodimy. O3HaKM HecTadl KOOAIhTy B POCIMHAX CXOXI JO a30THOTO
rosjonyBanns [ 106].

Cepen (opMm MIKpOEIEMEHTIB, $KI PEKOMEHAYIOTh I BHUKOPUCTAHHS Yy
CUIBCBKOMY TOCIOAAPCTBI, BUJLISIOTH: COJII HEOPTaHIYHUX KHUCJIOT Ta iXHI PO3YMHU
(Tako’X OKCHJIM METaliB, BIAXOAW MPOMUCIOBOCTI), Xenaru (KOMILIEKCOHATU
MeTaiiB), GpUTH (CIUIaBH COJIEH 31 CKJIOM TOIIO) Ta HaHompenapaTu. IIpu BHeceHH1
coJiel HEOpraHIYHUX KHCIOT BIJCOTOK 3aCBOEHHSI IOKHBHUX €JIEMEHTIB €
HEBEJIMKUM, OCKIJIbKM BHACIIJIOK PEaKIii 3 IPYHTOBUMHU KOMIIOHEHTaMH COJIl METalliB
MEPETBOPIOIOTECSA Y HENOCTYNHY st pocnuH (opmy. Hanompemapatu € HOBOIO
dbopmoro  MiKpooOpuB, e(EKTUBHICTh SKOI JoBeAeHa. IIpoTe, HETOCTaTHBHO
BUBUYCHM MOXJIMBUU BIUIMB Ha MIKPOOpraHi3Mu Ta ekosorito. Halioinbioro
e(eKTUBHICTIO XapaKTEPHU3yeThCcsl XejaaTHa (¢opMa, B  SAKI  MIKPOEIEMEHT
3HAXOJMUTHCS B CKJIAAl OPraHIYHOI MOJIEKYJH, IO POOUTH HWOTO MOCTYITHUM IS
pocauH [85, 88, 134].

besymoBHO, HailleQeKTUBHIIIMM Ta OCHOBHHUM CIIOCOOOM  yAOOpEeHHS
CUIBCHKOTOCTIOAAPCHKUX POCIUH € BHECEHHS T0OpUB y IPYHT. BIICOTOK 1 MIBUAKICTH
3aCBOEHHSI MOXUBHUX E€JIEMEHTIB 3 JOOPUB MpPH JIMCTKOBOMY IIJKUBIIEHH] € 3HAYHO
HUKYMM, HIXK iX 3aCBOEHHS 4epe3 IPYHT. POCIMHM MOXKYTh 3aCBOITH 4Yepe3 JIMCTKH
JUIIE HEBEJIUKY KUIBKICTh IMOXHUBHUX PEUYOBHH. TaKoXXK MPAKTHUKYIOTH JIOMOCIBHY
00poOKy HaciHHs MikpogoOpuBamu [22, 109].

ITozakopeHeBl MiKUBICHHS € CKOHOMIYHO BHUTIIHUM METOJIOM JIIKBimamii
HEeCTaul eJIEMEHTIB KUBJICHHsI, a00 HIBEIIOBAHHS HECIPUSATIMBUX YMOB CEPEIOBUIIIA.
Hampuknan, mnpu 3nadenni pH 7,5 3MmeHmyeThcsi nocTymnHicTh ¢docdopy, Oopy,

Maprasii Ta UHWHKY, XO4Ya B IPYHTI MoOke OyTH BHCOKHMI ix BMicT. Huzbki
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TEMIIEpaTypy TMOTIPIIYIOTh 3aCBOIOBAHICTh a30Ty, (ocdopy, CIpKH, MapTaHIIio,
UHKY Ta 3aj7i3a, a BUCOKI TEMIIEpaTypH 1 MOCYILIMBI YMOBH 3HUXKYIOTh JIOCTYITHICTh
KaJlifo, KaJbIlito, Mial Ta Oopy. BHCOKHI BMICT KalbIlil0 Ta MarHilo MOPYIIYye
MOTJIMHAHHS KaJlit0, HAJIAIIOK 3aji3a Ta MapraHIfio OJIOKYIOTh 3aCBO€HHS (docdopy,
Miai Ta momibaeny [131].

[TozakopeneBe yaoOpeHHS HEOOXiHE IPHU MOPYIIEHHI (YHKIIIOHYBaHHS
KOPEHEBOI CHCTEMH, AJSl TMOJOJIAaHHA CTPECOBHX yMOB (TeMIeparypa, BOjOra 4u
nocyxa), y KpUTuuHi (pa3u pocTy pOCIUH, KOJM MOTpeda MOXKUBHUX PEUOBUH €
MaKCHUMAaJIbHOIO, JIsl CTUMYJIALIT POCTY POCIWH, MIABUIICHHS SKICHUX Ta KUIbKICHUX
MOKa3HUKIB BPOXKAIO.

VY nocmimkennsax JlaBpunenka HO. [79] 3 criiBaBT. BKa3yeThCs, M0 MPUPICT BT
o0OpoOKM HaciHHA MikpoaoOpuBoM «Cuzam-HaHo» Ta NIKUBIEHHS POCIUH
Kykypym3u «I'peitnaktuB C» y ¢daszy 7 nuctkiB ctaHOoBUTH 0,94—1,24 T/ra 3amexHo
B1JI T10pHUTy.

[Tomimyxk M.I. Ta Ilamamapuyk O.J[. [128] Big3HaAYalOTh BaroMwii BILIMB
KJIIMAaTUYHUX YMOB Ha €(EKTHUBHICTh MPOBEJCHHS IMO3aKOPEHEBOTO IIIKUBJICHHS.
HaiiBuny BpokaliHICTh 3€pHa KyKypya3u OyJo OJiepKaHO 3a JBOPa30BOTO
nipkuBiaeHHsT Mononmuk + biomar + Bumnen y daszy 5-7 ta 10-12 muctkiB —
8,18 T/ra y ribpuna paHHbOCTHIIOI Trpynu. [IpupicT BpOXKAWHOCTI 3aJEKHO
M03aKOPEHEBUX MIKUBJICHB Ta TPYIH CTUTIIOCTI ridpuaa cranosus 0,72-1,50 1/ra.

3a panumu Cyxomyn I'. M., Apnamenxko JI. M., Kpaseup I. C. Ta
Cyxanoga C. B. [161] 3acTocyBanHs MiKpoAoOpuB BIpoAoBk BereTamii TM «AKTHB-
XapBecT» MIiJIBHILYBAJIO BpOXalHICTh 3epHA KyKypymsu Ha 0,95-1,05 1/ra y 30HI
Jlicoctemy.

Y  nocmmxennsx Jlacmo O. O., agenko C. C. [82] mno3akopeHeBe
Mi/PKUBJICHHST TipenapatroM  Mikpo-Minepanic 'y ¢a3i 3—5 JHCTKIB CHPHUSIIO
301IBIICHHIO BpoXkaiiHocTi Ha 0, 41 1/ra.

3a ganumu XygaskoBa O. I. [173] 3actocyBaHHS PIIKOTO KOMILJIEKCHOTO
nobpusa «Oa3zuc» y Hopmi 50 n/ra 3abe3nedye npupict ypoxainocti 1,66—2,97 1/ra

Ta Crpusie 301IbIIEHHIO BMICTY O17Ka B 3€pHI KYKYPY/I3H.
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3rigno 3 mocmimkeHHsmu 3abonotaoro O. 1. [44] 3acTocyBaHHS JIMCTKOBOTO
mipKuBIeHHST PekcominoM 3a0esneuyBanio mpupicT BpokaiHocti — 7,8 % 10
BapiaHTy 0e3 3acTocyBaHHs repOiluAiB (KOHTPOJIb - PyYHE MPOIOIIOBAHHSA), a
oOpobOka pocauH Pekcominom Ta repbimmmom baszuc 75 (20 r1/ra) chopusna
M1JBUIIICHHIO BpOXKaiiHOCTI Ha 35,8 %.

Otrxe, psAa AOCHIIHHUKIB y PI3HUX TPYHTOBO-KIIMAaTHYHUX 30HAX BHUBYAJIHU
CUCTEMY JKHBJIICHHS KyKYpYyI3HW, OJHAaK 3 BHXOJAOM HAa PHHOK HOBHUX (opM
MIHEpAJIbHUX JOOPHUB, MIKPOJOOPUB BOHA MOTPEOY€E yIOCKOHAJICHHS 1 OCOOJMBO B

JOCITIIKYBaHI{ 30HI.

1.2 Bukopucranas GyHrinuaiB Ajsi 3aXUCTy KyKYPYA3H BiJl XBOpoO

Kykypynza MeHIe ypaxyeTbcsi XBOpoOamMu, Ha BIIMIHY BiJl 1HIIIUX 3€PHOBHUX
KyJIbTYp, IPOTE€ BOHU MOXKYTh 3aBJIaTH 3HauHOI 1IKoau nociBaM. HenoOopu 1 BTpatu
BpPOXKal0, BHACTINOK iX po3BUTKY MOXyTh csaratu 30-50 %, kpim 1poro0,
CIIOCTEPITaeThCsl MOTIPIICHHS SKOCTI Bposkato [6, 84].

[Mopanpummii picT BUpOOHUITBA KYKYPY/I3U TICHO MOB’SI3aHUM 13 3MEHIICHHSIM
BTpaT 4epe3 XBOPOOU 3a JOMOMOTOI0 KOMIUIEKCY OpraHi3alliiHuX Ta arpOTEeXHIYHHUX
3aX0/1B, 110 JO3BOJIUTh MAKCUMAJIBHO peajli3yBaTu T€HETUUYHUN MOTEHIIAJl COPTY YU
riopuny [144, 168].

Ha mikogoyuHHICTh Ta pO3MOBCIOKEHICTh XBOPOO BILTMBA€E Oarato ¢GakTopis,
OCHOBHUMHU 3 SIKHX € YMOBHU HaBKOJMIIHHOTO CEPEOBHINA, HASBHICTH MATOTEHIB Ta
BIJIHOCHA CTIMKICTh pociuHu-TocnoAaps. [Ipu moegHaHHI IIMX YMHHUKIB BUHUKAE
WMOBIPHICTh emi(iTOTIH, HA PO3BUTOK SAKUX CYTTEBO BIUIMBAIOTH KJIIMAaTUYHI YMOBH.
Jns OutbmiocTi XBOpPOO KYKYpYI3W HAUCHOPUSTIMBIIIMMU YMOBAMHM € BHCOKa
BOJIOTICTh TOBITPS Ta MOMIpHI Temmeparypu. JUIUIoaio3 MoXKe MpOSBIATHCS 32
HECTayl KaJlio B IPYHTI. XapaKTEPHO, M0 OUTBIIICTh TPUOHUX XBOPOO KYKYPYy/I3U HE
YPaXYIOTh 1HII KYyJIbTYpH, MpoTe, 30yAHHUK (y3apio3y MOKEe pO3BHUBATHCS Ha

KyJIbTypax 3epHoBoi rpynu [17, 34].
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Haii6ipm momupeHuMu Ta MIKOJAOYMHHUMHU XBOPOOaMH KYKYpyI3U B yMOBax
YkpaiHu € myxupdacta Ta JIeTIo4a CaXKH, TeIbMIHTOCIOpio3, ¢y3apios, ipka.
3aJie’)KHO BiJI 30HM BUPOLIYBaHHS KYKYpPYA3U MPOSBISIOTHCS TaK0X KOPEHEBl Ta
cTe0JI0B1 THWT, TUTICHSIBIHHS HACciHHs, OaKkTepio3, OUIb KauaHiB Ta iH. [125].

ITyxupuacra caxka (30yauuk — rpu6 Ustilago zeae (Beckm.) Unger (cun. U.
maydis (DC) Corda) mposiBisieTbcs Ha BCIX OpraHax pOCIHH KYKYPYI3U BIPOJOBK
BereTailii, KpiM MiA3eMHUX KOpeHiB. 30yJAHUK YypaKye POCIMHY dYepe3 MeXaHiuHl
MOIIKOJ/KEHHS, TPOTATOM Bereralii MOMIMPIOETHCS TENOCHOpaMU. 3apa)KEHHIO
COPUSAIOTH IIKIIHUKH, SIKI MOXXYTh 3aHOCUTH Yy TIOIIKOJDKEHI TKaHWHHU TEI0CIOpU
30ynHuka. L{s xBopoba mommpeHa BCIOMIU, /1€ BUPOIILYETHCS KyKypy/13a, 0COOIMBO Y
30H1 3 HECTIMKUM Ta HEJOCTATHIM 3BOJIOKEHHSIM. 3a BEreTalllMHUN Mepioj] KyKypya3u
30yIHUK IyXUPUYACTOI CaXKKH MOK€ C(OpPMYBATH MOHAJ TPU MOKOJIHHA TENIO0CIOp,
10 MOSICHIOE HAMBUINMN CTYIMiHb ypa)kKeHHs Irepen 30upaHHsIM Bpoxaro [36, 145].
YpaxkeHHs MyXUpUYaCTOI0 CaXKKOIO BILUIMBAE HA BUCOTY POCIHWH, JIOBXKUHY KaydaHiB, iX
o3epHeHicTh Ta Macy 1000 3epen. Ilpm 5% po3BUTKY XBOpOOHM 3MEHIIYIOTHCS
MOKa3HUKH BpokaitHOCTI, ipu 40 % — npakTu4yHO He (HopMyeThCs Bpoxkai [7].

Jletroua caxka (30yaHuk tpud Sphacelothecareiliana (Kiihn) Clint (cumn.
Sorosporium reilianum Mc Apl f. zeae Geschele; S. holci-sorghi (Riv.) Noesz)
MOIIMpPEHa B BCIX 30HAX BHPOIIYBAHHS KYKYPYI3H, NpPOTE HaWOLIpIIe — Yy
LHEHTPAJIbHUX Ta MIBJIEHHUX 00nacTax Ykpainu. [IposiBiseThCs HA CYLBITTAX, BOJOTI
Ta KayaHaX. Y pakeHl OpraHu NepeTBOPIOIOTHCS Ha YOPHY CIIOPOBY Macy, pocinHa He
100HOCUTh. KyKypyli3a ypakyeTbCsl MpH MPOPOCTaHHI HACIHHS, 1HOAI N0 (a3u
Tpbox JucTkiB [50, 100].

3axoau 3aXUCTy BiJl CA)KKOBUX XBOPOO MOJIATAIOTh y JOTPUMAaHHI CiBO3MIHH,
OCKIJIbKA 30yJIHUK HAKOMUYYEThCS y TPYHTI, BUPOLIYBaHHS CTIMKUX COpPTIB Ta
riOpuaiB, MPOTPYEHHS HACIHHS, 3aXHUCT BIJ IIKIJHUKIB, 30aJaHCOBAHE >KWUBJICHHS
pocaun [163, 183].

KopeneBi Ta cre0yOBI THWII CHOPHYUHSIOTBCS rpubamm 3 poay Fusarium,
Giberella, Helmintosporium, Sclerotinia, Diplodia Ta iH. mommupeHi B ycix

KJIIMAaTUYHUX 30HAX BUPOUIYBaHHS KyKypya3u. PO3BHMBaIOTBCS B OCHOBHOMY Ha
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MOYaTKy Ta HANPHKIHII BETeTamii Ha OCIa0JECHUX POCIMHAX BHACTIJIOK TOTOJTHHX
CTpEeCiB, MEXaHIYHMX TMOIIKOKeHb KYKYpyA3H, NpH TOPYIIEHHI TEXHOJOTIl
BUpOIIyBaHHs. PO3BUTOK cTE€OJI0BUX THUJIEH OOMEXyBaTUME ONTHUMalIbHUUN CrociO
00poOITKY IPYHTY, T00ip CTIMKHX COpPTIB Ta MPOTPYEHHS HACIHHA [57, 164].

Haii6inpma mkogounHHICTh ipki (30ymuuk — rpu0 Puccinia sorghi Schw.
(cun. P. maudis Ber.)) y miBAeHHHX Ta 3aXiJHUX 00JaCTsIX. XBOpoOa ypakye JTUCTKH,
JUCTKOBI MiXBH, 1HOAI cTebma. IIposBiseThCS BIPOJOBXK BereTallii, HalOLIbII
IHTEHCUBHO — Y (ha3y BUKHJIaHHS BOJIOT1 — MOJIOYHO-BOCKOBOI cTUrIoCTi. Ha nuctkax
CIIOYATKY 3 SIBIISIOTHCSI MAJIOMOMITHI CBITJIIO-)KOBTYBATI IUIIMH, Ha SKUX IMI3HIIIE ITi]T
enigepmicoM (pOpMYyIOTbCS KOPUYHEBI BUIOBXKEH1 ypeaiHii. Hampukinui Bereramii
KYKYpPYII3U 3 SBIIIFOTBCS UYOpPHI TENIOMYCTYJH, SKI PO3MINIYIOTHCS B BUIJISIL
noBractux misiMm. IIkiamuBicTe XBOpOOM moJiirae B TOMY, IO POCIMHA BHUTpayae
CHEpreTUYH1 Ta IJIACTUYHI PEYOBUHU Ha 3apyOIfOBaHHS paH, SIK1 YTBOPWIIUCS TpU
dbopmyBaHH1 ypenuHii 1 Teniil 30yaHuka. B pe3ynbrari 3HIKYEThCS POAYKTHUBHICTD
pPOCINH, a 3a 1HTEHCHBHOTO PO3BUTKY 3MEHIIYETHCS MOCYXOCTiHKiCTh. PO3BHTKY
XBOPOOU CIpHUsIE BUCOKA BOJIOTICTD IMOBITPSI Ta HAJUIMIIIKOBE a30THE *KUBJICHHS [8, 98,
99, 121].

VY perioHax 3 JIOCTaTHIM 3BOJIOKEHHSIM, OCOOJIMBO Ha 3aKaprarTi MOIMUPEHUN
reabMiHTOCTIOpio3 (30ymHuk — rpubd Setosphaeria turcica (Luttr.) K.J. (anamopda
Exserohilum turcicum (Pas) K.l. Leonard et Suggs.(cun.. Helminthosporium
turcicum Pass.)) ne BiH i1HOZI CpUYHMHSE 3HIOKEHHS BpokaitHocTi Bif 25-30 % 1o
80-86 %. Po3BuTKy XBOpOOM cHpuse TeIjla BOJOTa IIOTOAA, PSACHI POCH,
3a0yp’sitHeHICTh mociBiB. [14]. Ha nuctkax 3’sSBISIOTHCS HEBEIWKI OUTyBaTi UMM,
Kl 3roloM OypioTh, eminconoaionoi ¢opMu 3 TEMHO-KOPUYHEBOIO, abo
4epBOHYBATO-KOPUIHEBOIO OOJsIMiBKOIO. [IIIIMU 9acTo 37MBAIOTHCS Ta OXOILIIOIOTH
3HayHy YacTUHY JIMCTKa, BUKIMKAIOUM 11 3aCHMXaHHS Ta BIAMUpPAHHA. Y BOJIOTY
Oroly B LEHTPl IUISIM YTBOPIOETHCS OYypyBaTO-OJMBKOBUN HAMIT — KOHIJiaJbHE
cnopoHoieHHs. HIkigIuBicTh XBOPOOU MoJisirae B epeI4acCHOMY BiIMUPAHHI JIUCTS,
0 TPHU3BOAUTH JI0 3HWXKEHHS BpoXkaro. CHUIBHO ypakeHI POCIUHU YacTillle

YPOKYIOTBCS  CTEOJIOBUMM THWISAMH. [HKyOamiiHWM mepiojl 3aJIeKUTh  BiJ
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¢denonoriyHoi ga3u pocauH 1 craHoBUTH 7—11 116. 3axonu 3axucTty mepeadayaroTh
niabip CTIMKUX COPTIB Ta TiOpUIIB, MPOTPYIOBAHHS HACIHHS, 3HUIEHHS MOXHUBHUX
pemTok Ta Oyp’sHIB, SKI MOXYTb OyTH pe3epBaTopamu 1HGEKIli, 3acTOCYBaHHS
¢ynrinuaie. Ha CTifiKiCTh pOCIHMH A0 TeIbMIHTOCHOPIO3y MMO3UTUBHO BILTUBAE
noctaTHe 3a0e3neueHHs hochopoM, KaaieM Ta MikpoesreMenTamu [24, 65, 125, 236].

Jummonio3 (30ymuuk — rpu6 Diplodia zeae) mommuproeTbcs mpu BHCOKIH
TEMIEpaTypi MOBITPS Ta YACTUX 3JIMBAX Y APYTii MOJOBUHI BereTarii.

dy3apio3 kauaniB (30yauuk — rpud Fusarium verticillioides (Sacc.) Nirenberg
(cunonim — Fusarium moniliforme J. Sheld., Gibberella moniliformis Wineland))
NPOSIBISIETBCSL B YCIX PEriOHax BHPOIIYBAHHS KYKYpYI3H. YPaKE€HHsS KayaHIB
B1I0YBa€ThCSl IOYMHAIOYM 3 MOJOYHO-BOCKOBOI CTUIJIOCTI, 1 MOKE MPOJIOBKYBATUCH
npu 30epiranHg 3epHa. Ha kavaHi 3’sBis€Tbcad OWH, a00 JEKUIbKA YpaKEeHUX
OCEpe/IKiB, SKI TOCTYNOBO 30ULIBIIYIOTHCS B po3Mipax. B 1eHTpi ypakeHHsS
3’SBIIE€TbCS TIOBEpXHEBa Oifla TpUOHMIIA, sKa BKpuBae Oypi, 0e3 OJMCKY, M’sKi
3€pHIBKH, IO JIETKO JIAMAlOThCs Ta Kpumartbes. Ha Mex1 31 310pOBUMHU 3€pHIBKAMU
PO3BUBAETHCS POXKEBA ITyXKa IPUOHUIL, KA MOIIMPIOETHCS CIIOYATKY MK psAAamMu
3€pHIBOK, a TIOTIM OXOIUIIOE BCIO MOBEPXHIO KayaHa. Ha ypakeHHux kadaHax 3/10pOBi
30BHI 3€pHa MOXYTh OyTu iH(IKOBaHUMHU — TpuxoBaHa iHpekIisa. [lomupenHto
XBOpOOM CIIpHUsie BHCOKAa BOJIOTICTh MOBITPS, TpuBajii 1 uacti jgour. Dyzapios,
HacamIepell, pO3BHUBAETHCA HA POCIMHAX, SKI TMOMIKOMKEHI KYyKypYA3SHUM
METEIIMKOM, 0aBOBHHUKOBOIO COBKOIO Ta Oumto [34, 101, 105]. Vpaxene HaciHHS
BTpayda€e CXOXICThb, SKIO HABITH MPOPOCTAE, TO MPOPOCTKH, K MPABUIIO, THHYTH, HE
nocsTarodr MmoBepxHi IpyHTy [218]. 30ymHHMK mapa3uTye Ha BETEeTaTUBHUX Ta
pPEeNpOAYKTUBHUX OpraHax KyKypyn3H, MIIEHUIll, COPro, pucy Ta Impoca, o CIopuse
HAKOIMWYEHHIO 1H(EKIII] y TPYHTI Ta ypaKeHHsI HACTYIHUX KYyJIbTYp Yy ciBo3MiHi [211,
267]. Ha mommpenns F. gramineanum, HWMOBipHO, BIUIMHYJAa 3MiHa KIiMary —
MOTETUTIHHS, OCOOJMBO B 3UMOBUU TMepiof, ab0 30yIHUK aganTyeTbes 10
MPOXOJOJHIMMX YMOB. 30UIBIICHHS IUION] T KYKYPYJI30H0 TaKOX CIPHUSIIO
PO3IIMPEHHIO apeany. Bimomo, MO CTyMmiHb ypakeHHS (y3apio3oM 3epHOBHUX

KYJBTYp 3pOCTa€, SIKIO MOMEPETHUKOM € KyKypya3a. Tomy, 110 XBOpoOy HEOOX1THO
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posrsimat B MacmTabi ciBo3miam [217]. [HTeHCHBHICTH PO3BUTKY (y3apio3y
3aJIeKUTD Bl HU3KHU (PAKTOPIB, TAKUX AK CTIMKICTH COPTY UM T1OpUAY, TOIIKOIKEHHS
IIKITHUKAMU, TpyIia CTHIJIOCTI COPTY, moroaHi ymosu [114, 116, 251, 261].

kinmuBicTh (y3apio3y BHSBISIETbCA Y 3HI)KEHHI BPOXKAMHOCTI Ta SKOCTI
3epHa. ['pubwu, 1m0 po3BUBAIOTHCS, Y MPOIEC] KUTTEMISUIBHOCTI BUAUISIOTH IIKIIJIUBI
PEYOBUHHU — MIKOTOKCUHH. ['OJIBIIsSI TBApUH, OCOOJMBO CBUHEH, YpaKECHUM 3€pHOM
BUKIIMKA€E OJIIOBOTY, BIIMOBY BiJ] KOpMY, HAOPSIK JIET€Hb, PEPOTYKTUBHI MOPYIICHHS
Ta 1H. HasBHICTP MIKOTOKCHHIB y 3€pHI MOXK€ BUKJIHKATH pPaK CTPABOXOAY JIIOJIUHHU.
[Tim ocoOGMMBOIO 3arpO3010 JIITH MOJIOIIOTO BiKY, PaIlioH SKUX HACUYCHHH 3JTaKaMu
[2, 141, 180, 192].

Jlo HaiOIMBII MOMIMPEHUX MIKOTOKCHHIB, SKI BHUIUISIOTH TPpUOU 3 POy
Fusarium Hanexxatb Gpymonizunu, T-2 TOKCHH, 3eapajeHoH Ta jae3okciBaienon (JOH
abo BoMITOKCUH). DyMOHI3UHN IPOBOKYIOTh 3aXBOPIOBAHHS LIEHTPAJIBbHOI HEPBOBOI
CUCTEMHU, BUKJIIMKAIOTh HAOPSK JIET€Hb, YPAXKEHHS MEYIHKU, HUPOK Ta MIAIIITYHKOBOT
3a103H. IX Knacu(ikyloTh K NOTEHIiHHI KaHIEPOTeHH, Ta IIOB’SI3yI0Th 3 PAKOM
cTpaBoxony B moaeii [191, 248, 250].

He3okciBanenon (JIOH) Bukiaukae BIIMOBY BiJ KOpMy Ta OJIFOBOTY, 3BIJCH 1
Ha3Ba TOKcuHy (VOmit amrm. — OmoBora). lleit MIKOTOKCHMH 4YacTO BHKIIMKA€E
anopekcito. JIOH moske 3HIKYBaTH IMYHITET TBapWH, a TAKOX HAKOMUYYBATHUCS Y
sairx Ta mosionti. Haitoinbimn uytnusi 1o JIOH cBuHI, OTHIIS 1 XKYilHI.

T-2 TokcuH ypaxkye cepleBO-CyIUHHY 1 HEPBOBY CHCTEMY, BUKIIUKA€ BUPA3Ky
IITYHKY, KPOBOTEYi, racTpoeHTepuT, remoparii [141, 194, 231]. MikoTOKCHHH 3
rpynu tpuxoreueHiB (IOH ta T-2 TokcuH) € ofHUMH 3 HalOLIbII HEOE3NEUHUX IS
JOJIEH.

[IpoGnema 3apaxeHHs 3€pHAa KyKypyI3d MIKOTOKCHHAMH aKTyajdbHa st
ycboro cBity: CIHIA, €sponu, bpaszunii, Kurait, ta in. [206, 207, 229, 241, 254, 271].

3riHO TOCIHIKEHb, TpoBeaeHux Brpoaoxk 2008 — 2012 pp., 9,9 — 17,0 %
napTiii KOpMiB 1IecTH oOJacTell 3axifHOI YKpaiHu Oyiau ypakeHl MIKOTOKCHHAMHU.
YacTka KyKypya3u, YpakeHOT MIKOTOKCMHaMu ctaHoBuiIa 38,7—-63,1 % 3anexHo BiA

POKy mociimkens [15].
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3a manumu Kamincekoi O. B. 3 cmiBaBT. [53] BMICT MIKOTOKCHHIB Y 3€pHI
KYKypyA3u HE TepEeBHIyBaB MaKCHMaJbHO JOMYCTUMHX DPIBHIB B OCIHHIN Mepiof,
npoTe mpu 30epiraHHi — MJABUILYBAaBCS JO MaKCHMAJIBHO JOMYCTHUMHUX PIBHIB
3aJIeXHO BiJ Tiepiomy poky. B pesymnbraTi ypaxkenHs mikotokcunamu 11,7 % maprii
3epHa KyKypya3u OyJu HE NpHUIATHUMU JJiS EKCIOPTYBAaHHS, IMPOJIOBOJIBYMUX Ta
TEXHIYHUX TOTPeO, 6,5 % — 111 KOPMOBUX IIUICH.

CrpusTi 3HIKEHHIO BMICTY MIKOTOKCHMHIB MOXKHA IUISXOM KOHTPOJIIO HaJ
xBopoOamu. HeoOx1HO JOTPUMYBATHCh CIBO3MIHM, MOJAPIOHEHHS Ha 3a0pPIOBaHHS
POCIMHHHMX PEIITOK, MPOTPYEHHS HACIHHS, y pa3l moTpedu BUKOPUCTOBYBATU
¢GyHrinuay. 3actTocyBaHHd (QyHTriIUAiB y 00poThOl 3 (hy3apio3oM Koioca MIIEHUI 3
JIIOYMMHM PEUYOBMHAMH IPYIHU TPHA30JiiB, a30KCUCTPOOIHY Ta iX MO€AHAHHSA 3HAYHO
3HIKYBAJIO BMICT MiKOoTOKCHHIB [231, 253].

[cHYIOTH MOCIIKEHHSI, 110 Ha PIBEHb BMICTY MIKOTOKCHHIB BIUIMBAE CHCTEMa
yI0OpEHHs, a TOYHIIIe HAIUIIOK 100puB. 3a manumu Szulc P. Ta in. [238, 256, 264]
a30THI J00pWMBa MNPUTHIYYIOTh CHUHTE3 (YMOHI3UHY — MIKOTOKCUHY, SKUUA €
HeOe3NeUYHnM JUId JIIoAel Ta TBapuH, MNPOTE€ HAMIUIIOK a30Ty CHpHUse iX
HakonuueHuro [198, 232, 245].

JlocnikeHHsT 3 BUBYEHHS 3aCTOCYBaHHS (PYHTILUIIB Ha MOCIBaX KyKypya3u
JIEMOHCTPYIOTh, III0 BMICT MIKOTOKCHHIB y 3€pHI 3Ha4HO 3HWKYyBaBcs [194, 221, 225,
230]. Ilpote € nmani, mo BIUIMB (YHTINUAIB HA BMICT MIKOTOKCHHIB, SIKI YTBOPIOE
Fusarium verticillioides cynepeunuBuii, a B IeAKUX BHIaIKaX MOXKE MPOBOKYBATH
3pOCTaHHs iX KUTBKOCTI [222, 224].

B ymoBax Iramii 00poOka mNOCIBIB KYKypyA3d (QYHTILHIOM CYMICHO 3
IHCEKTUIUAOM CIpHsJIa 3HAYHOMY 3HIDKEHHIO BMICTY MIKOTOKCHHIB Yy 3€pHI
KyKypy3u [214, 246].

3a ganmmMu Owmenioka B. . ta Antonenka O. ®. [115] npoBemeHHs
dbynrinuaaoi 06podbku Amicrapom Exctpa 280 SC mpotu dy3apiody kadaHiB
KYKYpPYII3U 3HI)KYBaJlo PO3BUTOK XxBopoOu Ha 13,3-15,9 %, 3a paxyHOK 4Oro

oTpuManu 30utblieHHs Bpokaro Ha 0,6-0,8 T/ra 3epHa 3alekHO Bia TiOpUIy.
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3acTocyBaHHS IHCEKTHITUAY JOJATKOBO MiJICHIIIOBAIO 3axUCT pociuH Ha 7,4—10,6 %
3aJIeXKHO Bij riOpumy.

B nocnimkennsx Cuszbka ®@. ®. [152] 3actocyBanns Amicrapy Ekcrpa k.c. Ta
AxkanTo Ilmroc k.c. CIIpUsIO MIABHUINEHHIO BPOXAWHOCTI 3epHA KyKypya3u Ha 0,6—
0,9 1/ra, BiAOBIIHO.

O6poOku KyKypya3u (yHTIIHIAMH 3 TPYIU CTPOOUTYpPHHIB, TPHUA30JIIB Ta iX
KOMOIHAITI} 3HIKYBAIIM YpaXXeHICTh KyKypya3u ipxkero Ha 20—30 % [208, 216, 223].
TakoX TIO3UTHBHI pe3yJabTaTH OTPUMAIM 1HII JIOCHIZHUKKA TIpu  oOpoOi
dbyHrinuaamMu npoTu rebMiHTOCopio3y. HaliBuiily epexkTUBHICTh criocTepiraiu npu
OOMPUCKYBaHHIX MOYMHAIOUM 3 (Da3u MOJIOBXKYBAHHS CTeOJIa O BUKUJAHHS BOJIOTI
[205, 209, 269].

JloCITHUKM BKa3ylOTh Ha MO3UTHBHUN BIUIMB (YHIIIUIHUX OOpoOOK Ha
BPOXKAMHICTh KYKYPY/I3H, sIKa 301UIbIIYEThCS HA 5—7 % 1 Ounbie [258, 274], HaBITh 3a
YMOB HHU3BKOTO PIBHS PO3BUTKY XBOpoO [244]. HaifOunblry €KOHOMIYHY BHUTOJY
BiJ[3HAYAIOTh TIPU MPOBEJIEHHI 00POOOK y (a3i BUKuIaHHs BoJoTi [268].

VY nocnimkenusx P. A. Paul 3 cmiBaBTopamu [252] 3actocyBaHHs (GyHTIIHIIB
IIpY BUPOIIyBaHHI KyKYypY/I3H IiIBUIIYBaIO0 BpoXkaliHicTh 3epHa Ha 0,23-0,39 1/ra.

Y mpami T. B. I'mymko Tta JI. Il. Boiitamenko [28] BcTtaHoBieHO, IO
3acTocyBaHHs (GyHTIUAY AOakKyc copusie IABUIIEHHIO BpoXKaWHOCTI Ha 6,24—
11,45 % 3anexHo BiJ TiOpuay Ta MOTOJHUX (DAKTOPIB POKY JAOCIIIKEHD.

3actocyBaHHs (DYHTIIUAIB IPU BUPOITYBaHHI KYKYPYI3U y JIaHUM 4ac HE Mae
IIMPOKOTO TOIMIMPEHHSI 4Yepe3 3pOCTaHHsA MaTepianbHuX BHUTpaT. OgHAK, PO3MIp

30€peKEHOr0 BPOXKAK0 A€ MPUBII JOCIIIUTH €(PEKTUBHICTh 1X BUKOPUCTAHHS.

1.3 Jlecukauisi K eJIeMEHT TEXHOJIOTII BUPOULYBAHHSA KYKYpPY/A3H

30upaHHs BpOXKAr0 KYyKypyI3W MOXKHA MPOBOJMUTH TPHU BOJOTOCTI 3€pHA HE
outbiie 25-30 %. Bracnilok 1HTEHCHBHOI pOOOTH KOMOAHIB Ta Micas30UpalibHOT
00poOkH mpu BosiorocTi 25 % 3epHO 3a3HAa€ PI3HOMAHITHUX TPaBM Ta IMOIIKOKEHb.

VY TpaBMOBAaHOTO HACIHHSI 3HMIKYETHCS CXOXICTh Ta JKUTTE3JATHICTh, BUX1Jl TOTOBOT
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npoaykuii. [lomkomkeHHs OOOMOHKM HACIHUHHU CHpPHSE JIETHIOMY MPOHUKHEHHIO
natoreHiB. Take 3epHO Tipiie 30epiraeTbcsi Ta cxXuwibHe A0 TmicyBaHHA. Cepen
3€pHOBUX KYJBTYP KYKYpyA3a HaWOLIbII CXUJIbHA J0 TPAaBMYBaHHS K MEXaHIYHOTO
Tak 1 TemaoBoro. Tomy 30upaHHS peKOMEHAOBaHO mpoBoauTu npu 12-22 %
BOJIOrOCTI 3¢pHa [9, 69].

Ha Bonoricte 3epHa KyKypyA3u mepej; 30MpaHHSIM BEJIMKHUI BIUIUB MarOTh
noronHi ymoBH. I[IpoxojomHa moroma miJ Yac BETETAIIHOTO MeEpioxy MOXKe
MOJIOBXKYBAaTH BEreTalll0 KyKypyA3W Ta CHOBUIHHIOBATH BOJIOTOBIIAA4y 3E€PHOM.
3HIDKEHHST TeMIlepaTyp Ta BOJIOra TOTroja MiJl Yac J03piBaHHS KYKYpYyI3H TaKOX
CHOBUIBHIOE 3HWKEHHSI BOJIOTOCTI 3€pHA, IO MPU3BOJUTH IO 3aTPUMKH 30MpaHHS
BpOXKalo, a 1€, B CBOIO 4Yepry, MOXKe 3aTpuMyBaTu ciBOy o3umux KyiabTyp. Ha
3HM)KEHHSI BMICTY BOJIOTM B 3€pHI KYKYPY/J3U BIUIMBA€ IpyIa CTUIJIOCTI T1OpuAy Ta
Horo 1HAWBIIyaJdbHI OCOOJIMBOCTI TaKl SIK IMUIBHICTh MNPUIATAHHS OOTOPTOK [0
KaJaHa, THII, po3Mipu 1 Maca 3epHa [71, 138, 249].

BcranoBneHno, 110 cepelHbo1000Ba MIBUAKICTH BOJIOTOBIAAa4l CTaHOBUTH 0,8—
1,2 % mpu Bosnorocti 3epHa 35-40 %; 0,5-0,7 % mpu 30-35 % Tta 0,3-0,4 % npu
BojioroctTi 3epHa 25-30 % 3a crnpusATIMBUX MOroJHMX yMOB. OJHaK, 3a JaHUMHU
IncTuTyTy cimbcbkoro rocmogapcTBa crenoBoi 30M HAAHY, npu 3arpummi 360py
BpOXKaIo Ha JICCATH J110 BTpaTH CTAaHOBJATH 110 4 %, Ha 20-i1 nens — 10 10 %, na 30-i
neub — a0 17 %. Ilpote, 3aTpuMyBaHHs 30UpaHHS BPOXKAKO 3 METOK 3HIKCHHS
BOJIOTOCTI MOX€ MaTH 1 3BOPOTHUNA e(EeKT B CTOPOHY 3OUIBIICHHS TMIPH
HECTIPUATINBIN MOTO1 32 paXyHOK MOTJIMHAHHS BOJOTH. OKpIM IIHOTO, MOXKITUBUH
PO3BUTOK XBOPOO Ta INIKITHHUKIB, 110 Ma€ HETaTUBHI Haciaku [66, 179, 68].

3a nanumu B. O. Asypkina ta . M. Jlinypa [1] iHTeHCUBHICTH BiJi1a4i BOJIOTH
3€pHOM 3aleKUTh BiJ TIOpUAY Ta 3HUKYETbCS NPH 30UIBIIEHHI HOPM a30THHX
noOpuB. BcTaHOBIIEHO, OCIHHI MPUMOPO3KHM MOXKYTh CYTTEBO 3HUXKYBATH IOCIBHI
SKOCT1 HACIHHS Ta BPOXKAWHICTH [67], TOMy TIPOBEICHHS JECUKAIll MOXKE YaCTKOBO
BUPILIYBaTH L0 MpoOjeMy Ta  3a0e3NeuduTd pIBHOMIPHE JOCTUTaHHS 3€pHa,

MOJKJIMBICTB 300py Bpokaro y ctucii Tepminu [157, 158, 172, 178].
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Hecukariss (Bim Jsart. desiccate — BucymryBaTH) — 1€ TEpeIKHUBHE
MiCYIIyBaHHS POCIMH 3 METOI TMPUINBHIIICHHS iX  gocturanHs. llei
TEXHOJIOTIYHUNA TPUIOM [103BOJISIE MOJETIIUTA Ta 310paTH BpoXkall B ONTUMAJIbHI
cTpoku. OcoOnMBOro 3HA4YEHHS JecuKallis HaOyBa€ B MPOXOJIOJAHUX Ta BOJIOTUX
yMOBax B Iepioj gocturanns 3epHa [31, 171]. Jlecukariiro IMMpoKo 3aCTOCOBYIOTh Ha
0aratboX KyJbTypax TaKHUX K COs, COHSIIHUK, pillak, TOPOX, pUC, KAPTOILIS Ta 1HIIIL.
[IpoBenenns necukarii mojermrye 30ip Bpokaro, 0OCOOIMBO Ha 3a0yp’ sSHEHHX
MociBax, IO 3MEHIIy€e BTpaTH NMpu oOMOJIOTI, 30epirae Bpokail Biag XBopoO (cipa
THUJIb Ha COHSIIHUKY), MiJBUIIYE OJIMHICTh B pilaKy, COPUSIE 3aTBEPIIHHIO IIKIPKH
Oynb0 kaprorum [21, 70, 156, 228]. BaxxauBo nmpaBUIIBHO OOpaTH Yac MPOBEICHHS
JecuKaIlii. 3acTocyBaHHsI JIECUKAHTIB O HAacTaHHsS (i310JIOT1YHOI CTUTJIOCTI 3€pHA
MO>KE€ HETaTMBHO BIIMBATH HA BPOXKaWHICTh. Y TiOpUIIB KYKYpPYyA3U PAHHbOCTUTIION
Ta CEpPeAHBOCTUIVION TPYIHU ITOKA3HUKOM HAcTaHHA (Di310JI0TIYHOI CTHUIJVIOCTI €
YTBOPEHHSI «4OPHOT TOYKU» Y MICIIl MPUKPIMJICHHS HACIHUHU, SIKa BKa3ye Ha Te, 0
HAKOIWYEHHSI IUIACTUYHUX PEYOBHH 3aBEPIIYETHCS. Y TIOpUAIB CEpeIHBOMI3HbOI
IPYIIM CUTHAJIOM JUISl TIPOBEACHHS JIECHUKAIlli € MifcuXaHHs 2—3 BEpXHIX JIMCTKIB [6,
43].

JIyisi mpoBelieHHS JecHKallli B OCHOBHOMY BHKOPHCTOBYIOTH Tpemapatd Ha
OCHOBI JIMKBAaTy, Tiidocary Ta rodOoCHHATY aMOHIIO, K1 MAalOTh PI3HUA MEXaHI3M
nii. Jliroya peyoBHMHA AMKBAT € KOHTAaKTHOIO 1 HE MPOHUKAE B KOPEHEBY CHUCTEMY
POCIIMH, XapaKTepU3Y€EThCS MIBUJKUM MPOHUKAHHIM B POCIUHY — BxkKe 4epe3 30 xB
nicas oOpoOKH Mpenapar He 3MHUBAETHCS. 3a TOMOMOTOK COHSYHOIO CBITJA JIH0Ya
pedoBHHA MPOXOIUTH HU3KY TIEPETBOPEHD, B PE3YNIBTATI YOTO YTBOPIOETHCS TIEPEKHC
BOJHIO, SIKMM OKHCIIOE MEMOpaHM KITHH. BMICT KIITHH BUBIIBHSAETHCA 1
B1JIOYBA€THCS BUIIAPOBYBAHHS BOJIOTH. /[MKBAT BIAHOCHO IIBUAKO Jli€ HA POCIIHMHH,
BXKe uepe3 5—7 mHIB MOXHa 30upatu Bpoxkail. OCKUIBKM NUKBAT KOHTaKTHUN
mpenapar, Moro s HE TOIMIMPIOEThCS Ha Oarartopiuni Oyp’sHU. OCOOIHMBICTIO
3aCTOCYBaHHs IpernapariB Ha OCHOBI JMKBATy € JAOCTaTHIM 00’e€M poOOYOi piIUHH,
o0 0OpOoOHUTH BCIO MOBEPXHIO POCIMH. BaXKJIMBO TaKoX HE MOMYCTUTH CTIKAHHS

npemnapaty [159]. [Ipenapatu 3 rimodocuHATOM aMOHIIO i€ MOBUIbHIIIE HIXK JTUKBAT,
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ane mBuaIIe HiXK riidocat. MexaHi3um ix aii mosisirae y Tomy, 110 HaJUIUIIOK aMiaKy
050Ky€e (pepMEHT TI0TaMIH-CUHTETa3y, 10 MPU3BOAUTD IO HAKOIIUYCHHS €TUJICHY Ta
cnpusie npunuHeHHto GorocunTesy. Ilpenapar yacTKOBO MepeMIlTy€eThCS B POCIIHHI,
TOMy MaTHMe BIUIMB Ha GaraTopiuni 6yp’sHu. Moro mis cxoka 10 MPUPOIHBOTO
BUCHXaHHA pociuH. Omnaau, BOPOJOBXK 6 ToAMH Ticias OOpoOKM MpenapaToM
3HIKYIOTh €(eKTUBHICTh. 30upaTu Bpoxall MoxHa uepe3 10-14 pguiB micns
npoBeJeHHS oonpuckyBanHs [111].

I'mdocar HaneXuth A0 TepOINMIIB CYIUIBHOI Mdii, SKUH BUKOPHUCTOBYIOTH B
SKOCTI JecukaHty. Jlifoua peuyoBHMHA TNPOHHKAE B KOPEHEBY CHUCTEMY POCIUH,
3YMUHSIOUM CUHTE3 aMIHOKHUCIOT. OCOONMBICTIO € MOBUIbHIIIA [Iis, HA BIIMIHY Bij
JTUKBaTy, Ta TIOCTYIIOBE 1 PIBHOMIPHE 3HIDKEHHS BOJOTOCTI. 3acTOCYBaHHS
mpenapaTtiB Ha OCHOB1 riidocary pgomomoxke y OopoTeOl 3 OaraTopiyHUMH
Oyp’stHamMu, 110 TOJIETIIIY€E MMiITOTOBKY MOJISl Il HACTYITHUX KYJIbTyp. MakcumasnbHe
3HMKEHHS BOJIOTOCTI CIIOCTEpIraeTbes vepe3 14 MHIB MICIsS MPOBEASHHS JIeCHKAIlil
[43, 170]. 3umxenns Temneparypu a0 + 10 °C croBUIBHIOWOTH Aif0 rimidocaTy Ta
rimodocuHaty amoHiro [95, 153].

3acTocyBaHHA IUKBaTy B yMoBax KwWrTam 3HWXKYBajJo BOJIOTICTh 3€pHa
KyKypy3u Ha 2-9 % 3ajexHo Bia riOpuay Ta KOHICHTparii npenapaty [276, 277].
Cxoxi pesynbraT oTpuMaB Magalhées, P. C. 3 cniBatopamu [242] siki BCTaHOBHIIH,
10 3aCTOCYBaHHsS AUKBATY 3a 14 nHIB 10 (1310J0TTYHOI CTUTIIOCTI 3€pHA KYKYpYA3U
(4opHa TOYKA) HETaTWBHO BIUIMBAE€ HA BPOXKAWHICTh, IO MiJTBEPHKYE BAXKIUBICThH
peMoOiTizallii MOKUBHUX PEUOBHH 3 creOua Ta JMcTKiB [270]. OO0poOka KyKypya3u
Roundup Mega B ymoBax YTopuiMHM TaKOX 3HMKYBaJla BOJIOTICTh 3€pHA KYKYPY/I3H
Ha 2-6 % 3anexHo Big riopuay [262]. V mocmimkenusx P. Crane [212] B ymoBax
CIIA nns mepemKHUBHOTO IMIACYITyBaHHS POCIMH BHUKOPHCTOBYBAIM CHIOTAI.
BusiBieHO HEBHCOKY, ajié CTaTUCTUYHO 3HAYYIly PI3HHUIIO. 3a JaHUMHU I1HIIHX
JOCITITHUKIB, BUKOPUCTAHHS XJIOpATy HATPIIO MPUCKOPUIO MOXKIMBICTH 30MpaHHS
KyKypya3u Ha 1-3 tmxHi [226].

OTxe, AOCHIKEHb 3 BHBYEHHS 3aCTOCYBAaHHS JECHKAHTIB Ha KyKypyaAsl

NPOBEICHO JAyX€ Majo, a XiMiYHa MPOMUCIOBICTh IIOPIYHO MPOMOHYE HOBI
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npenapatu Ui CLTLChKOTOCTIONAPChKOTO BUKOPUCTaHHS. J[aHe MUTaHHS € 0COOIMBO
aKTyaJJbHUM [IJI1 HAIIOi 30HM JOCTATHBOTO 3BOJIOKEHHS 3 METOI0 3HIDKEHHS
nepea30upasbHOi BOJIOTOCTI 3€pHA KYKYPY/A3U Ta €KOHOMIYHOI JOUUIBHOCTI HOTO

34CTOCYBAaHHA, IO CIIOHYKAJIO HAC A0 IIPOBCACHHA I[OCJ'IiI[)KeHB.

BucnoBkmu 10 po3uiny 1:

1. OpnuMm 3 KIIOYOBHX (DAKTOPIB Ha BPOXKAWHICTh KYKYpYA3U € CHUCTEMa
JKUBJICHHSI POCIIMH y sIKiii dacTka Brumy cTtaHOBUTH 30-40 %. Psn BiTUM3HSHUX i
3apyODKHMX BYEHHMX Y PI3HUX TIPYHTOBO-KJIIMATHYHUX 30HAX JOCIIKYBaJIH
e(peKTUBHICTD CUCTEMHM YyIOOpEHHS KYKYypyA3ud 3a PpPaxXyHOK OCHOBHOTO 1
M03aKOPEHEBOT0 3aCTOCYBAaHHS MiHEpaJIbHUX JOOpPUB Ta MiKpoaoOpuB. OmHAK Taki
JOCTIP)KEHHS HEOOXIJHO YAOCKOHANIOBAaTH 3 ypaxyBaHHSIM HOBHUX (opMm, HOpPM
BHECEHHS, TEPMIHIB 3aCTOCYBaHHsS 3a €TallaMU OpPraHOTeHe3y 1 TPyl CTHUIJIOCTI
riOpUIiB KyKypy/A3H Ta iX 010JIOTYHUX BUMOT.

2. Hacuuenuii pyHOK HOBUMH 3ac00aMU 3aXHUCTy POCIUH KYKYpyA3H J1a€
MO>KJIMBICTh BIUIMBATH Ha 30€pEkKEHHS BPOKANHOCTI 1 SIKOCTI 3€pHA J1aHO1 KYJIbTYpH,
OJIHAK BHU3HAYa€ EKOHOMIYHY CKJIaJ0BYy BUPOOHHUIITBA 1 peHTabenbHICTh
KOHKPETHOTO TOCIOJAapCTBA. 3acTOCYBaHHA (YHTIIUAIB HOBOTO TMOKOJIHHS €
e(EeKTUBHUM 3aX0A0M B OOpoThOl 3 XBOpOOAMH, OJHAK BUMArarOTh HAyKOBOT'O
OOrpyHTYBaHHS iX IepeBar.

3. Jlecukallisi oCiBIB KyKypyA3U — NEPCHEKTUBHUI TEXHONOTTYHUH 3axif,
3aBJSIKA SIKOMY MO’KHa MIHIMI3yBaTH TPaBMYBaHHS 3€pHA, BUACHO 3BUIBHUTH I10JIE
1] HACTYMHI KYJbTYPH Ta LIBUALIC BUHTH HA PUHOK 3 YPOXKAEM.

[li nuTaHHS CHOTOJHI ULIKABISATH BUPOOHUKIB 1 BUMAararoTh TPYHTOBHHX

IMMOACHCHb HAYKHU.
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PO3JILI 2

YMOBHU, MATEPIAJI TA METOAUKA ITPOBEJEHHA JOCJIIIKEHD

2.1 TpyHT g0Caignol JiassHKH

Tepuropisi npoBeaeHHsT AOCIAIB po3TalioBaHa y 30Hi1 Jlicoctemy 3axiJHOTO.
[pyntr XMeNbHHUIBKOI 00JacTi MpeACTaBieHi YopHOo3eMaMu TUroBuMu — 37,3 9%,
TEMHO-CIPUMH Ta YOPHO3EMaMHU OMIA30JIEHUMH — 36,3 %, CBITJIO-CIPUMH Ta CIpUMH
omigzoneHuMu — 18,9 %, nmyuynumu ta 6omotHUMH — 4,8 %, TEpPHOBUMH, JIEPHOBO-
M130JUCTUMU Ta 1HIUMU — 2,7 %. [lepeBaxkatoua O6utbmIicTh (73,6 %) BBAXKAIOTHCS
HaKOLIBII poItOYnMH B YKpaiHi Ta cBiTi [49].

YopHo3eMu — 1€ pOAIOYl IPYHTH, IO CPOPMYBAJIUCH IiJi OaraTOpidyHOIO
TpaB’SIHUCTOI0  POCIHMHHICTIO Ha Jecax, abo JEecONOoAIOHMX  CYIJIMHKaXx.
XapakTepus3yloTbCs 3€pHUCTOI0, ab0 TPYIKyBaTOK CTPYKTYpOlO, BIAMIHHUMH
(G13UKO-XIMIYHMMHU ~ BJIACTUBOCTSIMH 1 MarwTh HEUTpaidbHy, ab0 OJM3bKYy [0
HEUTpabHOI KHACJIOTHICTh sIKa € ONTHUMAJILHOIO VIS OUIBIIOCTI
ClIbCBKOTOCTIONAPCHKUX KynbTyp [110].

[pyHT HOCHIAHOI HiNSHKA — YOPHO3EM THIIOBUM TIIMOOKHMH MajaoryMyCHHH,
MaTEepUHChKA TMOpoJia — JECOBUAHHMM CyrMHOK (Tabn. 2.1). XapakTepusyroThcs
HACTYITHUMHU arpoXiMiYHUMHU TOKa3HWKaMmu: BMICT Tymycy — 3,21-3,29 %,
3a0e3nedyeHHst a30ToM (3a MetonoMm Kopudinbaa) Huzbke — 116-119 Mr/kr rpyHTy,
pyxomumu crnoykamu ¢ocdopy (3a merogom Umpukona) cepenne — 91-97 mr/kr
IPYHTY, 1 Kamito BUcOKe — 81-89 wmr/kr rpyHTy. Peaxuisi rpyHTOBOro pO34MHY
HedtpasibHa pH — 6,4-6,5, rigpomitnuna kuciaotHicth — 0,69-0,71 mr-exs./100 T
rpyuty. €mHicth nornuHaHHs 20,4-20,9 wmr-exks./100 T rpyHTY, MepeBakalOTh
KaTIOHW KaJbllil0 Ta MarHiro. 3a CyMOIO YBIOpaHUX OCHOB 3a0€3MEUCHICTh BHUCOKA.
['panynoMeTpu4HHl CKJIaJ]] CEPEAHHOCYTIIMHKOBUHN 3 TEPEBAKAHHAM MY 1 MYIY.

CrpykTypa I'pyHTY B TYMYyCOBOMY IIapi ropixyBara, HUxK4e — Npu3MaTuyHa.



44

Tabnuys 2.1
ArpoxiMiyHa XapaKTepuCTHKA IPYHTY Aocaignoi giasuku (2018-2020 pp.)
Pix
IToka3Huk

2018 2019 2020
Bwmict rymycy, % (3a Mmerogom TropiHa) 3,27 3,29 3,21
pH conboBe (MOTEHIIIOMETPUIHUN METO/) 6,5 6,8 6,7
['aponitinuna kucaoTHicTh (Hr), Mr-exs./100

0,70 0,69 0,71
T IpyHTY (32 MeTogoM Kanmena)
JIy>xHOr1ApOII30BaHU a30T, MI/KI IPYHT

4 P _ pYHLY 116 118 119
(3a metonom Kopuodinga)
Bwmict oMmoro ¢docdopy, MI/KT TPYHTY (3a
pyx bochopy pyHTy ( o o1 o7
MeTo0M YnpurkoBa)
BMicT 0OMIHHOTO Kajiio, MI/KI IPyHTY (3a
pyH1y ( 87 89 81

MeTo0M UHUpHKOBA)
Cyma yBiOpaHuX OCHOB, Mr-ekB./100 T

20,4 20,8 20,9
IpyHTY (32 MeTosioM Karirena)

[pyHT HOCHIAHOI IiNSHKKM XapaKTepU3yeThCs CEPEIHBOI0 3a0€3MEUEHICTIO
NOXKUBHUMH  PEYOBHMHAMH, JAOOpUMH  arpoi3MYHMMH  BJIACTUBOCTSAMU  Ta
ONTUMAJBHOIO  KHCIOTHICTIO 1 €  TpUJaTHUM  JUIsi  BHUPOIIYBaHHS

CUTBCHKOTOCTIONAPCHKUX KYJIBTYP, 30KpeMa KyKypyA3H.

2.2 KniMaTu4yHi yMOBM B POKM NPOBEJEHHS J0CTiIKEHD

JlicocTernoBa 30Ha XapaKTEPU3YETHCA JOCTATHBOKO KIJIBKICTIO OMAJliB, 1HKOJIU
HaBITh HAJIMIPHOIO Ta TIOMIPHMMH TeMmIepaTrypamu moBiTpsa. Kiimar momipHo-
KOHTHHEHTAJIbHUN, JOCTAaTHHO BOJIOTUM, M’ SKHH. 3MMa MAaJOCHI)KHA, HECTIHMKa,

NOpiBHSAHO Teruia. JIiTo Termse Ta nmoMipHo Bosiore. KOHTHMHEHTaJIBbHICTH 3pOCTae 13



45

3axomy Ha cxifg. CepemHsi piuyHa TemriepaTypa moBitps cranoButh 7,4-8,6 °C,
cepenHs TeMiiepatypa y ciuni — minyc 1,6-3,8 °C, y nmumnai — 18,5-19,9 °C.

3a cepenHIMH OaraToOpiYHUMH JaHUMU TEPIIi OCIHHI 3aMOPO3KU MOYHUHAIOTHCS
B IepIIii-apyrii aekani xoBTHA. OCTaHHI 3aMOPO3KH BECHOIO CIIOCTEPITaroThCs Y
JIpYyrii — TpeTi Jdekaal KBITHSA, I1HKOJIM Ha I[0YaTKy TpaBHSA. TpHUBAIICTh
BereTaiiitHoro nepioay ctaHoBuTh 209—227 aHIB 3 KiHI OEpe3Hs] — MOYaTKy KBITHS
70 KIHISI KOBTHS — IIOYATKy JIMCTOMaza. 3a IeW mepioa cyMmMa IMO3UTHBHUX
temriepaTyp craHoBUTh 2925-3190 °C. KinbKicTh IHIB 3 aKTUBHUMHU TeMIIEpaTypaMHU
(cepemapromoboBa Temrepatypa moBiTps 10 °C 1 BHIE) CTAHOBUTH B CEPEIHHOMY
163-172 nui, B okpemi poku — 140-210 guiB. Cyma akTHBHHUX TeMIEpaTyp 3a IeH
nepiona ctanoBuTh 2460—2600 °C [26, 97].

BrnpoaoBx OCTaHHIX JECATUIIITH Yy CBITI CIOCTEPITa€TbCs MIABUILICHHS
cepenHboi Temmnepatypu noiTps. Li 3minu He omunynu i Ykpainy. Cepenns piuHa
temriepatypa Ha Teputopii Kam’snens-Iloginbcbkoro paitony craHosuts 7,6 °C. Y
2018 pomi crioctepiraemo ii miaBumieHus Ha 1,1 °C, a'y 2019 ta 2020 pp. —na 2,9 °C
(tabm. 2.2, puc. 2.1).

VY 2018 p. y 3uMoBHi miepiog TemmepaTypa moBiTps 3pocia Ha 1,0-4,1 °C
MOPIBHSHO 3  cepeaHiMu  OaraTOpIYHUMHU  TOKa3HUKaMH. bepesenp  OyB
MPOXOJIOAHIIIMM, Temmneparypa moBiTps craHoBwia —0,2 °C. Ilpore y KBiTHI
cepeHbOMICSUHA Temreparypa ctaHoBwia 13,9 °C, mo Ouiblie Bif cepeaHbO-
Oaratopiunux moka3HukiB Ha 6,1 °C. B okpemi nHi Temmeparypa csraia 25,3—
27,3 °C. Bupomomx BereramidHoro mepiomy (3 TpaBHsS 1o xoBTeHb) 2018 p.
TeMmrneparypa mnoBiTps Oyna Bumoto Ha 1,1-3,4 °C HiX cepenHi OaratopidHi
3HAYCHHS.

VY 2019 p. cnocrepiranu 1ie OuIblle MIJBUILIEHHS TeMIiepaTyp. Y JIOTOMY
BIIXWJICHHS TEMIepaTypu Bil cepenHboi Oararopiunoi crtaHoBwio 5,5 °C.
[linBuiieHHs TeMIepaTyp CIOCTEPIraJocs BIPOJIOBXK POKY. BigxumeHnHs Bia

cepeanix 6araropiyHux Temmnepatyp craHosuio 0,6—4,6 °C.
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Tabnuys 2.2

Po3nogis TemnepaTrypu noBiTpsi BIPOAOB:K J0CIIIKYBAHUX POKIB (32 JaHUMHU

Kaw’snens-Ilogisibcbkoro mereomnocry) (2018-2020 pp.), °C

. Cepem.lbo— Bigxu- Binxu- Binxu-
Micsups | 6aratopiunuii | 2018 CHHS 2019 CHHS 2020 CHHS
MOKa3HUK

I -5,3 -1,2 4,1 -3,4 1,9 -0,3 50
I -3,8 -2,8 1,0 1,7 55 2,3 6,1
Il 1,1 -0,2 -1,3 55 4.4 5,5 4,4
v 7,8 13,9 6,1 10,1 2,3 9,3 1,5
VvV 14,4 17,8 3,4 15,1 0,7 12,7 -1,7
VI 17,2 19,7 2,5 21,8 4,6 20,0 2,8
VII 19,2 20,3 1,1 19,8 0,6 20,0 0,8
VIl 18,5 21,6 3,1 21,1 2,6 21,4 2,9
IX 14,2 16,1 1,9 16,0 1,8 17 2,8
X 8,7 11,0 2,3 10,1 1,4 12,7 4,0
XI 2,2 2,2 0 6,8 4,6 4,3 2,1
Xl -2,5 -1,6 0,9 1,7 4,2 1,4 3,9
3a pik 7,6 9,7 2,1 10,5 2,9 10,5 2,9

2020 p. xapakTepusyBaBcsS JOyKe TemIow 3uMoro. CepenHbOMICSYHI
temnepatypu craHoBuian —0,3 ta 2,3 °C. Bigxunenus cranoBuio 5,0 ta 6,1 °C Bif
cepenHix OaraTtopiuHux. bepe3eHb 1 KBiTeHb OylM TEIUTIIMMH B CEPEAHIX
Oararopiunux Ha 1,5-4,4 °C, a ock TeMiiepaTypa y TpaBH1 OyJia HUKUYOIO 32 CEPEIHIO
Oararopiuny — 12,7 °C. Temneparypa noBitps y JiTHI Micslil Oyja HaOJIMKEHOIO 10
cepenHix OararopiuyHux, BimxuiaeHHs craHoBuiao 0,8-2,9 °C. B ociHHI Micsmi
cepeHbOMICSIYHA TeMIliepaTtypa Oyyia BHINOK Bij cepefHix OaraTopiuHux Ha 2,1—

4,0 °C.
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Puc. 2.1 TemnepaTtypa noBiTpsi y nepiox TpaBeHb—koBTeHb (2018-2020 pp.), °C

Benuke 3HaueHHS IS CUIBCBKOTO TOCIOAAPCTBA MAa€ JTOCTAaTHS KUTBKICTh
OMajiB, BIJ SKUX 3HAYHOIO MIPOIO 3&JIEKUTh BpPOXKaWHICT KylnbTyp. CepenHs
OaraTropiuHa KUIBKICTh OnajiB y 30H1 JlicocTeny koiuBaeThes B Mexax 580—694 Mmm
3a pik. bauzpko 70 % omaniB BiJ piuHOI HOPMH BHUIMAJA€ B TEIUIUN MEPIOJ POKY.
Bucoka iimMoBipHICTh MOMipHOI atMocdeproi 3acyxu — 90 % Ha Oinpmild 4acTHHI
teputopit Jlicocremy 3aximHoro. 3a mepiojy KBITEHb — JKOBTEHb KUIBKICTh JHIB 3
CYXOBISIMU CTaHOBUTH 1—06, mpoTe OyBalOTh POKU KOJIU CYXOBIl HE CIIOCTEPIratoThCA.
XapakTep omnajiB pi3HUN — CIIOCTEPITalOThCsl CWIIBHUMN JOI, Tpaj, 3JIUBU, CHJIBHUN
BITED.

CepenHsa BHCOTAa CHIFOBOIO TOKPUBY 3a 3UMYy CTaHOBUTH 5—-18 cwM,
MakcuMalibHa csraia 55-58 cMm. TpuBamicTh 3aisraHHsS CHITOBOTO IOKPHUBY B
cepeqHboMy cTaHOBUTH 61-91 nenb. ['mubuHa mpoMep3aHHs IPYHTY CTAHOBHUTH 13 —
38 cm 3a 3uMmy B cepeaHbomy, MakcuMaimbHa — 103-117 cm. OcranHiMH
JECATWITTIMUA YacTO CIOCTEPIraloThCcs 3UMU 0€3 MOCTIHHOTO CHITOBOTO MOKPHUBY
abo i 30BciM 0Oe3 HbOro. XapakTepHUMM € BIIJIUTH, SIKI CIPHUSIOTH YTBOPEHHIO

JBOJITHOT KIPKH Ha IMOJISAX, 10 HEraTUBHO BILIMBAE HAa 03UMUHY [26, 45].



48

Posmonin omamiB y poKM TPOBEACHHS AOCTIHKEHb TAaKOX BIAPIZHABCA BiJ
cepenHix OaratopiyHux 3Ha4deHb (Tabi. 2.3, puc. 2.2).
Tabnuys 2.3
Po3noais onagiB BIpoaoB:K J0CIiIKYBaHUX POKiB (32 nannmu Kam’sinenb-

Mogiibebkoro Mmereomnocrty) (2018-2020 pp.), Mmm

) Cepeﬂgbo— Bigxu- Binxu- Binxu-
Micsme | 6aratopiunuii | 2018 CHHS 2019 CHHS 2020 CHHS
MOKa3HHUK
I 27 23 -4 43 16 14 -13
I 27 34 7 23 -4 36 9
I 27 62 35 19 -8 27 0
v 48 16 -32 49 1 20 -28
V 66 31 -35 139 73 70 4
Vi 84 113 29 198 114 155 71
VI 85 118 33 47 -38 39 -46
VIl 68 23 -45 26 -42 31 -37
IX 50 21 -29 11 -39 120 70
X 40 31 -9 14 -26 62 22
X 38 33 -5 21 -17 10 -28
X1 32 59 27 28 -4 36 4
Cyllfii 3a 592 564 | -28 | 617 25 620 28

Y 2018 p. omamiB Oyj0 MEHIIE TMOPIBHAHO 3 CEpPEIHIMU OaraTopiYHHUMHU
3HAYCHHAMH Ha 28 MM. Y KBITHI BHnajio 16 MM omazaiB, 1o Ha 67% HMXK4YE Bif
CepeNlHIX OaraTopiuHUX 3HAa4YeHb, Y TpaBHI — 31 MM, BIIXWJICHHS CTAaHOBUTH 57 %0.

Y 4epni Tta nundHi Bunamo 113 Ta 118 MM, mo Oigbine BiI CepemHIxX
Oararopiunux 3HadeHb Ha 34 Ta 39 %. Xapaktep omaniB OyB HEPIBHOMIDHHM —

MOCYIUIMBI NEPI0U 3MIHIOBAJIU 3IMBOBI JIOII 3 TPAIOM.
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VY cepmHi Ta BepecHI CIOCTEpirajau 3HIWKEHHS KITBKOCTI omamiB g0 23 Ta
21 MM, mo Ha 66-29 % MeHIIe TOPIBHAHO 3 CepeAHiMH OaraTopiYHUMHU
MOKa3HUKAMHU.

VY motomy Ta 6epesni 2019 p. crocTepiraiay 3MEHIIEHHS KUTBKOCTI OmajiB Ha
15-30 % mopiBHSHO 3 cepeAHIMU OaraTOpiYHUMU. Y KBiTHI KUIBKICTH OMajiiB Oyja B
MeXax HOpMH. Y TpaBHI Ta YEpPBHI CHOCTEpIrajd MEPEBUIIECHHS MICIYHOI HOPMU
omaniB y 2,1-2,3 pa3u. Y numnHi KUTbKICTh onajiB Oyia MeHIIow Ha 45 %, y ceprHi —

Ha 62 %, y BepecHi — Ha 78 % MOPIBHSAHO 3 cepeIHIMU OaraTOpIYHUMU JaHUMHU.

250

198

200

150
120

100

OmnaniB, MM

62

50

31

23 26 21
H . .
5 6 7 8 9 10
2018 2019 2020 e cepeHi

Micsmi Bererarii

Puc. 2.2 Po3noais onagaiB BIPOAOBK BereTaiiHOro nepioay 3a poxku
pociimkenn (2018-2020 pp.), Mmm

VY Gepesni 2020 p. KUIBKICT OMAJiB JOPIBHIOBAIA CEPEAHROMY OaraTopiuyHOMY
3HaueHHI0. Y KBITHI Bumajio 20 MM omafiB, mo Ha 58 % HIKYe Bl cepeaHix
MOKa3HUKIB. TpaBeHb XapaKTepU3yBaBCs JOCTATHLOI KUIBKICTIO OMajiB. Y UYEpBHI
NEPEBUILEHHS MICSIYHOI HOpMHU omafiB Oyno y 1,8 pa3. ¥V numHi Ta ceprHi KUTbKICTb
omajiB Oyja MEHUIOI BiJl CEpelHIX 3Ha4eHb, BIAXWICHHS BiJ] HOPMHU CTaHOBUJIO

54 %.
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Ociup 2020 p. Oyma Bojorow. Y BepecHl Bumano 120 MM omaaiB, 10 Yy
2,4 pa3u mepeBUIIyE cepeqHi OaraTopiyHi MOKa3HUKH, y JKOBTHI — 62 MM, II0 Ha
73 % Ounpmie Big HOpMH. A y JUCTOmajai BUMAJIO Bchoro 10 MM omajiB, Mmpu

cepeIHbOMY OaraTopiyHOMY 3Ha4YCHHI 38 MM.

2.3 Marepiaja Ta MeTOAMKA NMPOBeAeHHSI J0CJiKeHb

JocmipkeHHs: nmpoBoauian BnpojoBxk 2018—2020 pp. Ha AOCHIIHOMY IO
HayKoBO-BUpoOHHUOTrOo 1eHTpy «llomims» IloainmeCchkoro maep:kaBHOTO arpapHo-
TEXHIYHOT'O YHIBEPCUTETY, AKUI pO3TallOBaHUM y MIBHIYHIN okoiuii M. Kam’sHelb-
[Toainbebkuit XMeENbHUIIBKOT 001aCTi.

VY nocnmijax BUKOpUCTOBYBaM riopua kommanii Limagrain «LG 3258». ®AO
250, cepemHbOPaHHIN, KPEMEHUCTO-3yOOBUAHUI YHIBEPCATbHOTO MPU3HAYEHHS — Ha
3epHO Ta cwioc. Lleit riOpua xapakTepusyeThCsi pEeMOHTaHTHiCTIO (Stay green) —
3IaTHICTIO 30epiratu 3ejieHe 3a0apBJICHHS 3a MIJABUIIEHOI BOJIOTOCTI BET€TaTUBHUMU
opraHaMu pOCJIHMH KYKYpPYA3W MICJsl HAacTaHHS IOBHOI CTHUIJIOCTI HACIHHS, IO
NMO3UTUBHO BIUIMBA€ Ha TMPOAYKTHBHICTh. [10pua Mae BHUCOKMN NOTEHIA
BPOXKaMHOCTI 3€pHA, IHTEHCUBHOTO THITY, BHCOKHH BMICT KPOXMaJI0 B 3€pHI.
PocnuHM KyKypyz3u JOCSTaOTh Y BUCOTY 2,5 M, CepeAHs KUIbKICTh PSJIB 3€pEeH —
14-16, cepenHsa KUIBKICTh 3epeH B pany — 32. Maca 1000 3epen cranoButh 310 r.
['iOpua xapakTepu3yeThbCs TaKMMU TOKa3HUKaMH (OIIIHKA 3a MIKamoro Big 1 jo
9 6auiB): MOTEHIIIAN YPOKaWHHOCTI 3€pHA y TPYIIi CepeIHbOPaHHIX T10puaiB — 9 Oautis,
Ma€ BHCOKY TOJIEPAHTHICTh /O MOCYXM Ta IHIIMX CTPECOBUX (pakTopiB — 9 Oaiis,
BHUCOKY CTIMKICTh JI0 BWJIATAHHA — 8 OaliB, MIBUAKICTH BOJOTOBiIma4i — § Oaiis,
€Hepris moyaTtkoBoro pocty — 9 6aniB. Ha reHeTnyHoMy piBHI Yy TiOpuay BHCOKA
CTIUKICTh IO YPaKECHHS MyXHPYACTOIO CaKkoro — 9 OamiB Ta ¢y3apiozy — 8 OauiB.
PexomenmoBana rycrota Ha MOMEHT 30MpaHHS y 30HI JJOCTATHHOTO 3BOJIOKCHHS —
70-80 TtwHc. poc./ra, y 30HI HEIOCTAaTHBLOTO 3BOJOXKEeHHS 60-70 THC. poc.ra, y

nocynutuBii 30H1 — 5055 THC. poc./ra.
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Hocain 1. Bnaue o0cHo8HO20 6HeceHHsi 000pu8 ma NO3AKOPEHeB8020
RIONCUBTIEHHSA HA BPOACAUHICMb MA AKICMb 3epHa KYKYpYyo3u. Y A0CTiAl BUBYAIU TPU
HOPMH MIHEpAIbHUX AOOPUB. 3 a30THHUX JOOPUB BUKOPHUCTOBYBAIU KapOamia (BMICT
Nys,2) 1 amiauny cemitpy (BMicT Nas4) y criBBiHOIICHHI 1:1, 3 pochopHEX — amodoc
(BMicT Psp, BMicT Ni2), 3 kamiiHux — xmopuctuid kamiid (Bmict Kesg). Dochopni Ta
KaJIiiiHl 100pvBa BHOCWIM TIiJI 350JI€BY OpaHKY, a30THI — I TEPEeANOCiBHY
KyJbTHBAIlIIO (BMICT a30Ty 3 amMo(oCy BpaxOBaHO MpPHU BHECEHHI a30THHUX TOOPHUB
BECHO0). J[J1s Mo3akopeHeBoro miKUBICHHS] BUKOPUCTOBYBAIM CYyMIIl MiKpOJI0OpHUB
Pekcomin ABC (2,0 n/ra) + Maize boost (0,2 xr/ra), 5%-it po3uuii kapdbamiay (BMicT
Ngs2) Ta 5%-1i po3unH cynbpary Mardiro — MgSOa4 - 7H20 (Bmict MgOse) 5 %-ii
PO34MH.

Pexconin ABC — Bojgopo3uMHHA CyMmilll XeJaTiB 3aji3a, MapraHio, Mijii,
IIMHKY, MOJiGieHy Ta Gopy Ul JIMCTKOBOTO T4 IPYHTOBOTO 3acTOCYBaHHS. loro
BUKOPUCTOBYIOTh  JUISl  KOpeKili Ta mnpodiaakTUKU  AePIUTy  MOKHUBHHUX
MIKpPOEJIEMEHTIB. MikpoenemeHTn € B XeJaTHIN dopmi EATA
(eTmyIeHAIaMIHTETPAOLITOBOI KMCIOTH), KpIM MarHito, 6opy Tta MoJioaeHy. XiMidHUN
ckian Pexconin ABC: 9% - MgO, 7% - SO», 4% - Fe, 0,5% - B, 0,1% - Mo, 4,0% -
Cu, 1,5% - Zn, 0,03% - Co. Hopma Butparu — 2, 0 i/ra. IIpoaykT cTabiIbHHN TIpH
pH 3,5-6,5. 3acToCOBY€ThCS JUIsl MIUPOKOTO CIEKTPY MOJTBOBUX Ta CATOBUX KYJIBTYP.

Maize boost — pigke moOpuBo, 0 MicTUTh Gocdop, Kaiiii, MarHii Ta IHUHK y
BUCOKHMX KOHIEHTpAIISX ISl TPOBEACHHS JTUCTKOBOTO MiHKUBICHHS KYKYpYA3U IS
npodiIakTUKu a00 yCyHEHHs Ae(IUUTIB MOKUBHUX ejleMeHTIB. JIoOpHMBO MICTUTH
29,5 % - P05 5% - K;0, 4,5% - MgO, 3,1% - Zn, Jlo3BOSIETBCS 3MINTyBaHHS 3
OaratbMa  arpoxiMmikaTamu. JIasS  OUDKUBIEHHS — KYKYpyI3W Y  JIOCIHIiJl

BUKopuctoByBaiu 0,2 kr/ra qoOpuBsa.



Cxema nosipoBoro gociiay 1:

®dakTop A: ®dakTop B:
P p ®akrop C:
HOpMa Paza 06p06KH II0O3aKOPECHEBE Hi,ZI)KI/IBJ'ICHHSI
106pHUB (BBCH) p
KonTposs be3 06pobok
10 mucTKiB MikponoGpusa
(20) MikpoobpuBa + kapbamina
MikpoobpuBa + kapbamia + cynbhar MarHito
NgoP40Kso BUKUIaHHS Mikpono6puBa
. Mikponobpusa + kapbami
BOJIOTI (59) POTP o :
Mikpoao6puBa + kapbamis + cynbhaTt MarHiro
miciisg uBiTiHHES | MikponoGpusa
(69) MikpomobpuBa + kapoami
Mikpono6puBa + kapbamis + cynbhaTt MarHiro
KonTposs Be3 06po6ok
10 mucTKiB MikponoGpusa
(20) MikpoaobpuBa + kapdbamina
Mikponobpusa + kapbamiz + cynabhaT MarHito
N120Pe0K 100 BUKUIAHHS Mikpono6puBa
. Mikponobpusa + kapbami
BOJIOTI (59) poTP o :
Mikpono6puBa + kapbamis + cynbhaTt MarHiro
mics 1uBiTiHHSA | MikpomoOpusa
(69) MikpoaobpuBa + kapbamina
Mikponobpusa + kapbamiz + cyiabhaT MarHito
KonTposs Be3 06pobok
10 nucTKiB Mikponobpusa
(20) Mikpono6puBa + kapbamisg
Mikpono6puBa + kap6amiJ + cynbhaT MarHito
N160PsoK 140 BUKHJIaHHA MikponobOpusa

BOJIOTI (59)

MikpoaobpuBa + kapbamina

MikponobpuBa + kapbamizl + cyiabpaT MarHito

IT1CJIST LIBITIHHSA

(69)

Mikponobpusa

MikpoaobpuBa + kapbamina

Mikponobpusa + kapbamil + cyiabhaT MarHito

52

Hocain 2. Bpoorcatinicms KyKypyO3U 3al€dHCHO 8i0 3ACMOCy8anHs QYyHIIYudis 8

ymosax Jlicocmeny 3axionozo Yxpainu. Y nmoCHiAl 3 BUBUCHHS 3aCTOCYBaHHS

GyHrUUAIB IpU BUPOLLYBaHHI KYKYpylI3u oOpoOKy pociuH npoBoauiu y ¢azu 10
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JMCTKIB, BUKHUIAHHS BOJIOTI, Mics 1BiTiHHS, HanmuBy 3epHa (BBCH 20, 59, 69, 75) Ta

ix xomOiHarii. Kinpkicte 00po6ok nmpenaparamu Bif 1 10 4 pasis.

Cxema moJIbOBOTO JIOCTITY 2:

®daxTtop A: OyHrinMIHI OOMIPUCKYBAHHS
Ne
®da3za 06poOKu BBCH
1 KonTposb —
2 10 muctkiB (AGakyc, 1,5 n/ra) 20
3 Bukunannas Bonoti (Abakyc, 1,5 n/ra) 59
4 [Ticns ugitinas (Abakyce, 1,5 n/ra) 69
5 Hanus 3epna (Abakyc, 1,5 n/ra) 75
6 10 muctkiB (Abakyc, 1,5 n/ra); BUKUAaHHS BOJOTI 20 - 59
(Kopower, 0,7 1/ra) '
10 nuctkiB (Abakyc, 1,5 n/ra); micns usitiHas (Koponer, _
7 20 ; 69
0,7 n/ra)
10 muctkiB (Abakyc, 1,5 n/ra); nanus 3epHa (Kopowner, 0,7
8 20; 75
a/ra)
9 Buxkunanus Bonoti (Abakyc, 1,5 51/ra); micis UBITIHHA 59 - 69
(Kopower, 0,7 n/ra) '
B a onoTti (Abakyc, 1,5 51/ra); HanuB 3epHa
10 WKHJIaHHS BOJIOTI (AOaKky a/ra); HaJIMUB 3€pH 59 75
(Kopower, 0,7 n/ra)
11 10 nuctkiB (AGakyc, 1.,5 n/ra).; l?I/IKI/I,ZLaHHH B(?J'IOTI 20: 59 : 69
(Kopower, 0,7 n/ra); micas usitiaas (Kycronis, 0,9 n/ra)
12 Bukunanus Bonoti (Abakyc, 1,5 n/ra); ch.m LBITIHHA 59 69: 75
(Kopower, 0,7 n/ra); nanus 3epua (Kycromis, 0,9 n/ra)
10 muctkiB (AGakyc, 1,5 n/ra); BUKuAaHHS BOJIOTI
13 | (Kopowuer, 0,7 n/ra); micns usitiaas (Kycromis, 0,9 n/ra); 20;59;69; 75
HanuB 3epHa (Akanro, 1,0 51/ra)
Abakyc — JBOKOMIOHEHTHUH (QYHTIIUA, Mae pI3HUM MexaHi3M nii Ta

pO3MOJIITY Mif0YUX pedoBUH. EmnokcukoHazon (62,5 1/71) aKTMBHO TOTJIMHAETHCS

JUCTOBOIO IUIACTUHOIO Ta CUCTEMHO NEPEMILIYEThCS Y POCIHMHI, Ma€ 3aXHCHY Ta
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JIKyBalbHY Aif0. MexaHi3M [ii mosiArae y NOpYyLIEHHI mpouecy (opMyBaHHS
KIITUHHAX MeMOpaH MIIeNio, Ta, sIK HACIIIO0K, HEMOXJIMBICTh PO3BUTKY MMAaTOTCHA.
[Tipaknoctpo6in (62,5 1/71) OmpUTHIYY€e PICT MILEIII0 Ta CHOPOHOIIEHHS y TpuOiB
HUIAXOM 1HT10yBaHHA MuxaHHA. L[ pedoBHHA KOHIEHTPYEThCS HA MOBEPXHI JIMCTKA
Ta IOCTYIIOBO NEPEPO3MOAUIIETBCA IO MDKKIITHHHHUKAX — TpaHCIaMiHapHa isl.
[TipakocTpoOiH XapaKTepU3y€eThCs MO3UTMBHUM BIUIMBOM HAa PO3BUTOK POCIWH 32
paxyHOK 1HTIOyBaHHS cuHTe3y eTwieHy. OOuABI [ii0Yl PEYOBHHU BOJIOJIIOTH
BUCOKMMH 3aXMCHHUMH BiacTUBOCTAMH. [IpemnapatuBHa ¢dopma — Cycro-eMylibCis,
HOpMa BuTpatu — 1,5 n/ra [62].

Koponer — kom0OiHOBaHMII (YHTIIHMI ME30CUCTEMHO-CUCTEMHOI il MPOTH
HIMPOKOTrO CIEKTPY XBOpoO. Bonojie BUCOKOW0 MPOGUIAKTUYHOIO Ta JKYBaJIbHOIO
JI€0 MPOTH IpXK1 Ta reabMIHTOCHOp1o3y KyKypyasu. TpudmoxcictpoOin (100 r/m)
HAJICXUTh J0 CTPOOUTYpPHUHIB, — MOPYIIIYE MPOIEC TUXAHHS B MITOXOHJPISX KIIITHH
natoreHa. TeOykonazon (200 r/;1) HaJXeXHUTh A0 TPHUA30JiB, MOTO Jisl MOJSATAE Y
NPUTHIYEHHI PO3BUTKY Ti(iB Ta TpUOHMII 3a PaXyHOK IOPYIIEHHA Ol0CHHTE3Y
CTEpONdiB y KIITHHHIN MemOpani. [IpenapaTtuBHa ¢opMa — KOHIEHTpAT CYCHEH3Ii,
Hopma Butpatu 0,7 5/ra. BupoOHUK pekoMeHay€e BUKOPUCTOBYBATH y cymiti 3 I[TAP
npuiunadem Mepo B Hopmi 0,4 ji/ra [58].

Kycromis — ¢yHrinua cuctemMHoi 1 TpaHCIaMiHApHOI il JUIS 3aXHUCTy BiA
XBOpoO 0aratboX CiTbCHKOTOCHMONAPCHKUX KYIbTYp, B TOMY YHCII ¥ KyKypyHA3H.
EdexTuBHuil mpoTH reiapbMIHTOCHIOPIO3y, ipxki Ta (y3apiody. 3aBIsKud HAsIBHOCTI
2 IiI0YMX  PEYOBMH  ONTUMAIbHO  Mpo(iNakTUYHy Ta  JIKYBaJbHY  ifO.
XapakTepu3yeThCsl MIBUAKUM «CTOM-€(PEKTOM» MPOTH IIHUPOKOTO CIEKTPY XBOPOO.
Tebykonazon (200 r1/m) mae cucremHy fit0, a azokcuctpobin (120 r/m) —
TpaHcnamiHnapHy. [IpenapatuBaa Gopma — KOHIICHTpAT CyCIeH3ii, HOpMa BUTPATH —
0,9 a/ra [60].

AkaHTO — (QYHTIOUI 3 JOBTOTPUBAJIOK 3aXHCHOKO €0 MPOTH OCHOBHUX
XBOpOO KyKypya3u. [litoua pedoBrHa — MIKOKCICTPOOIH (250 1/11) HANEKUTD 10 TPYNH
CTpOOUTYpHUHIB, Ma€ 3aTHICTh 10 CHCTEMHOT'O TIEPEMIIIICHHSI Ta aKTUBHOT qudy3ii Ta

nepepo3IoAily y MOBITPI — TaK 3BaHUM «ra3-e(eKT», METa0OMITUYHY CTIHKICTh IS
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JOBrOTpUBaiOi [ii. 3aBASKH IIbOMY 3MEHUIYETHCA YYTIUBICTH JO CTPECOBUX
(dakTopiB, MO3UTHUBHO BIJIMBAE HA PICT Ta PO3BUTOK POCIHUH 33 PAXyHOK BUPAXKEHOTO
¢i3ionoriunoro edexry. IlpenapatuBHa ¢Gopma — KOHIEHTpAT CYyCHEH31i, HOpMa

Butparu 1,0 ji/ra [61].

Nocuain 3. Egpexmuenicms 3acmocysants 0ecUKanmis npu 6UpOuyy8aHHi

KYKYpYO3U Ha 3€PHO.

Cxema mojpoBOro Aociiay 3:

dakTop A:
dakTop B:
Crpok 3acTocyBaHHS Mpernapar Hopwma Butparu
(BBCH) pberap
KonTtpons - -
2,4
. Paynnan Makc
[Ipu BoNOrOCTI 3€pHa 32
40% (85)
2,0
Pernon Cynep
3,0
2,4
HacranHs 4opHOT TOUKHM Payrpan Maxc 39
(87)
2,0
Pernon Cyniep
3,0
2,4
. Paynnan Makc
Yepes 10 nHiB micns 3,2
HAaCTaHHs YOPHOI TOYKHU
(89) 2,0
Pernon Cynep
3,0

Paynnan Maxkce (450 r/a rmidocaty y KHUCIOTHOMY €KBiBasieHTi, 551 r/m y
dopmi kamitHOI com Timidocary) — 1€ CHCTeMHHUH TrepOiua CymuUIbHOL Jii, SIKAN

BUKOPUCTOBYIOTh B SIKOCTI JiecukaHTy. [IpenapaTt mMicTuTh JinouibHI KOMIOHEHTH,
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SK1 COPHSIIOTH MIBUIKOMY PO3YMHEHHIO BOCKOBOTO HAJIBOTY, IO BKPUBAE TTOBEPXHIO
mucTKiB. Lle mo3Bosie miroviit peuoBHHI TPOHUKATH Yepe3 KYTUKYITY.

B pesynapTaTi 1OrO OCHOBHA YacTWHA IMpenapary KOHUEHTPYETbCS B
KOpeHeBild cuctemi pocimH. Jlitoya pedoBHHA OJIOKYE CHHTE3 apOMATHYHHX
aMIHOKHCIIOT, II0 B CBOIO YEPry MNPU3BOAUTH JI0 MOLIKOHKEHHS TOYOK POCTY Ta
BIZIMUpaHHSI HAJ3eMHUX 1 MiA3eMHUX opraHiB pociuH. [IpemaparuBhHa dopma —
po3uMHHUH KOHIIeHTpaT [58].

Pernon Cymnep (150 r/n auxBar 10Hy) — JECHUKaHT, BUCOKOC(DEKTUBHUU SIK
repOinuI CYIUIBHOI Aii, Mo 3a0e3reuye 3HaYHe MpUCcKopeHe mocturands. [Ipemapar
IIIBUIKO MPOHUKAE B POCIMHHN — BIPOAOBK 30 XBUIWH, IO 3a0e3medye CTIHKICTh 0
3MHBaHHs omnagamu. [loTparmuisitoun Ha pOCIUHY, Mpenapar MNPUTHIYYe Tpolec
(dhoTOCUHTE3Yy y XJIOpOIJIACTax, MEPETBOPIOIOYN 10HU JUKBATy Ha BUIbHI pajyKai,
AK1 T JI1€10 KUCHIO PYWHYIOTh KIIITUHHY MEMOpaHy, BUKIIMKAIOYU BUTIK 3 KIITHHH,
0 MPHU3BOJUTHL JO TIOBHOIO BHCHXaHHS pociuHd. [IpenmapatuBHa ¢dopma —
po3unMHHUHN KOoHIeHTpaT [59].

JlocmipkeHHsT TPOBOJIWIN 3TIAHO 3 3arajlbHONPUUHATUMH METOJUKAMH Ta
JACTY. VYV npoueci BHUBYEHHS TOEIHYIOTBCS TEOPETHUYHI OOIPYHTYBaHHS 3
EKCIIEPUMEHTAJIbHUMU — TOJHOBUMH, J1a0OPATOPHO-TIOJHLOBUMHU Ta AHATITUYHUMU
metogamu [38, 42, 113].

Broponosxx BereramiifHoro rmepiogy B OCHOBHI (¢)a3u pPO3BUTKY POCIUH
KYKYPY/JI31 TIPOBOJMIN BUMIPIOBAHHS O1OMETPUYHMX IMOKA3HUKIB: BHUCOTH POCIHH,
IJIONIl  JIUCTKOBOI  TOBEPXHI, YUCTOT  TPOJYKTHUBHOCTI dhoTocuHTE3Y,

(OTOCUHTETUYHOTO TOTEHIIAly TIOCIBY, HAPOCTAHHS CYXO1 HaJA3€MHOI Macu POCIUH

KYKYPY/I3H.
[1no1y TMCTKOBOT MOBEPXHI BU3HAYAIM METOJIOM BUCIUOK 3a (popmyiioro 2.1:
[T=M -n-K)/m, (2.1)

ne I1 — 3aranpHa rIoma aucTs B mpobi, cM?;
M — Maca nucts B po0i, T; n — IJI0IIA OHi€T BUCIYKH, CM?;
K — K1IBKICTH BHCIYOK, IIT.; M — Maca BHUCIYOK, T.

®dotocunTeTnuHUi noteHuian (PI1) BuzHavanu 3a gornomoror Gopmynu 2.2:
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®I1 = (1T, + L) T/ (2 - 1000), (2.2)

ne Iy, I, — mIomma JTMCTKOBOIO anapary B IEBHI (pa3u PO3BUTKY, TUC. M2/Ta;

T — noBxxuHa Mixkda3zHOTO MEpioay, 110

Yucty npomayktuBHICTh ¢GoTtocunTedy (UIID) Bu3Hayamm 3a AOMOMOIOIO
dbopmymu Kpina 2.3:

YIld = (M2 —M,) /[0,5 - (IT; + ILp) - O], (2.3)

e UII® — uncTta IpoLyKTUBHICTE (POTOCHHTESY, T/M? 100Y:;

Mi, M, — mMaca pociauH Ha OJWHHUIN IUIONII HAa TOYATKy B KIHIl TIE€BHOTO

nepiony, T;

I1;, I, — myoma IMCTKOBOTO anapaTy B Lii caMi Iepioy BU3HAYEHHS, CM?,

J1 — TpuBaiicTh nepiofy, Ai0.

Bwmict cyxoi pedoBMHHM BH3HAYaIM KYKypyA3d TEPMOCTATHO-BaroBUM
METO/IOM, BHUCYIIYBaHHSM B CymuibHIA mmadgi npu temneparypi +105 °C no
MOCTIIHOT MacH, 3 mepepaxyHKOM BIAMOBIAHO 70 popmynu 2.4 Ha 1 ra:

Cp = (100 * M) / My, (2.4)

ne: Cp — BMICT Cyx0i pe4yoBUHH,%;

Mj; — Maca HaBa)KKH MiCJIsl BACYLIYBaHHS, T;

M; — Maca HaBa)KKH JI0 BUCYIIIYBaHHS, T.

[TozakopeneBe ymoOpeHHs, 0OpoOkM QyHTIIUIAMH Ta JICCHKAaHTaMHU
MIPOBOIMIIU 32 JOMOMOTOI0 PAHIIEBOTO OMPHUCKYBaya.

OO6miku xBopoO mnpoBoawid y ¢azy 12 JUCTKIB, IBITIHHA Ta BOCKOBOL
cTuraocTi. Ipxky obmikyBanu 3a mkanor Ko066a, renbMIHTOCIIOPI03 — 32 MIKAJIOK0 IS
IUIIMUCTOCTEN 371aKOBUX KyJIbTyp. s 00Ky ypakeHOCTI KayaHiB KYKypyA3u
¢by3apio3oM BUKOpUCTOBYBaNM I’ siTuOanpHy 1mkany B.I'. IBamenko, E.®. CoTyenko.
Ornsnany o 10 pocnuH y KO)KHOMY MOBTOPEHHI.

[Tommpennst xBopoO BU3HA4AIU 32 PopMyIioro 2.5:

IT=(n/N) * 100 %, (2.5)

ne, I1 — nommpennst xsopoou, %;

N — KUTBKICTh YPAKEHUX POCIUH, IIIT;

N — 3aranbHa KiJIbKICTh POCJIMH Y TPO0i, IIIT;
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100% — nepeBigHMil KOEPIli€eHT.

Po3BuTok XxBOopoOU po3paxoByBaiu 3a hopmyroro 2.6:

A=[@*n)+@*n)+...+(@w*nw)]/N (2.6)

ne A — po3BUTOK XBOpooOH, %;

ai, a2, ..., aip — MOIIMPEHHS XBOpoOW Ha kaudaHi. CTaHOBUTH BiamoBiaHO 10,

20, ... 100, %;

Ny, Nz, ..., Nip — KUIBKICTh KaudaHIB 3 BIJMOBIIHAM BIJICOTKOM PO3BUTKY

XBOPOOH, IIT;

N — KUTBKICTh Ka4aHiB y pooOi, MIT.

EdextuBHicTh A1l mpenapariB BU3Ha4a U 3a GopMyIoro 2.7:

En=[(R1—R2)/R4] * 100 %, (2.7)

ne Ex — epextuBHicTh N1 npenaparis, %;

R1 — po3BUTOK XBOpOOU Ha KOHTPOJIILHOMY BapiaHTi, %o;

R2 — po3BUTOK XBOpOOU HA TOCIIIKYBAaHOMY BapiaHTi, %;

100 — nepeBigamii KoedirtieHT, %o.

3a 3aragpHONpUHATUMU MeToaukamu Ta JICTY mpoBOAMIIM TEXHOJOTIYHUMA
aHaii3 SKOCTI 3epHa. Y BIIIOpaHMX 3pa3Kax MPOBOJIWIM BU3HAYEHHS BMICTY OJii
(«cuporo»  xKupy) IHUIIXOM  eKkcTparyBaHHs B amapari  Cokcierra  (3a
C. B. PymkoBcbkum JICTY 13496.15-97), «cuporo»> mpoTeiHy — 3a KUIBKICTIO
3aranbHOro a3oty (3a K’enpmanem JICTY 13496.4-93), kpoxmans 3a JICTY10845-
91. BMicT MIKOTOKCHHIB BH3HA4YaJld METOJOM BHCOKOC(EKTUBHOI PIAMHHOI
xpomarorpadii (BEPX).

30upaHHsl Ta OOJIK ypoKar0 Ta BHU3HAYEHHS BOJOTOCTI MPOBOAMIU B (azy
MOBHOT cTUTIIOCTI 3epHa kKomOaiHOM Haldrup C-85 3 KOXHOI NUISTHKH JOCIITY.
VYpoxkaliHICTh 3epHa KYKYPY/3H MepepaxoByBaJid Ha BOJIOTICTh 14%.

Exonomiuny e(eKTHUBHICTh IOCHIKYBaHUX (HAKTOPIB PO3PAXOBYBAIH 3a
daktnuanmu miHamu Ha 01.01.2020 p., mina 3epHa KyKypya3u 7,0 TpH/KT.

Eneprernuny OIIIHKY TEXHOJOTIi BUPOIIYBAaHHS IPOBOJIUIN 32 METOJIUKOIO

O. K. Mensenoscekoro 1a I1. 1. IBanenka [104].
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Matematnuny 0OpoOKy pe3yabTaTiB 3IHCHIOBAIM 3a JOMOMOTOI0 MpOrpam

Microsoft Excel, Statistica 5.0 Ta Agrostat.

2.4 TexHO0JI0Tis BUPOULYBAHHS

TexHonoriss BHUpOIIyBaHHS KyKypyA3W — 3araJlbHONPUUHATA JUIS 30HU
Jlicocreny. Ilonepennuk — o3umi 3epHOBI. Ilicis 300py momepenHrKa MPOBOIUIN
nuckyBanHs Ha 10-12 cm. Opanka mpoBoamiack Ha 26—28 cMm B mucrtomami. Ilix
3510JIEBy OpaHKy BHOCHJIM MIHEpaJibHI JOOpHBA BIJIMOBIHO 10 BaplaHTIB JOCHiay. 3
KaJIIHHUX JOOPUB BHUKOPUCTANM XJIOPUCTHM Kaiii (BMicT kamio — 60 %), 3
dochopanx — amodoc (Bmict dochopy — 52 %, Bmict azory — 12%). A3zotHI
n00prBa BHOCHJIM HaBECHI.

VY nocnigax 3 BHBYEHHS 3aCTOCYBAaHHS (YHTILIUIIB Ta JCCHKAHTIB HOpMa
n00puB ctaHOBUTH Ni120PsoKioo. HaBecH1 mpoBenn 3aKpuTTs BOJIOTH, MEPEANIOCIBHY
KyJbTHBAIII0 Ta BHECEHHS a30THUX N00puB, 3 skux 50 % Big HOPMU CTAaHOBUB
kapOamiz (46 % azory) Ta 50 % amiaunoi cenitpu (34,4 % azorty).

Cismu y TpeTiii nekani kBiTHs ciBaikoro Monosem NG Plus 8 , opienTyrouunch
Ha TemrepaTypHi nokasHuku. [upuna mixpsiaps 70 cMm, ranbuHA 3aropTaHHS HACIHHS
6 cm. Hopma BuciBy 90 THc. Hac./ra. ['yctoTa cTosiHHS pocnuH ctaHoBuia 80 TwHC.
pocnun/ra. ['iopun LG 3258 (DAO 250), cepennbopaHHiii, OpUTIHATOP — KOMITaHis
Limagrain Europe. Hacinus kareropii F1, Bignosimae JJCTY 2240-93 ta npoTpyeHe
BIl BHUpPOOHMKAa TakUMH [IIOYMMH pPEYOBHHAMU: KIOTIaHIAMH + TUpam +
by InoKCoH1T + MeTamakcuia M.

3axucrt BiJ Oyp’siHIB BKJIIOUaB 3acTocyBaHHs repoinuaiB [Ipumekcrpa TZ T'ong
SC (a.p. S — meronaxmop — 312,5 v/n + TepOyrunazun — 187,5 r/n) — 4,0 a/ra go
cxoniB Tta Maiictep (popamcynsdyporn 300 r/kr + iomocynbbhypon 20 r/kr +
130kcanuden-erun 300 r/kr) — 0,15 kr/ra y ga3i 5 nucTkiB. 3aXHUCT BiJl MIKIJHUKIB —
Pimon ®act (HoBamypoH, 50 r/a + 6identpun, 50 r/m) — 0,5 n/ra y da3i BUkugaHHs

BOJIOTI.
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BucHoBku 10 po3ainy 2:

1. IpynroBo-kiiMatuuni ymoBu JlicocTenmy 3axiIHOTO € CIPUATIMBUMU
JUTS BUPOIIYBaHHS KyKypya3u. [lomboBI MOCHIDKEHHS TPOBOIMWIM Ha YOPHO3EMI
TUIIOBOMY MaJIOTYMYCHOMY.

2. ['iapoTepMiuHi YMOBH Y POKH MPOBEICHHS JOCHIKCHD BIJIPI3HSAIUCH Bl
CepeqHiX OaraTopiyHuUX 3HAY€Hb, aje, 3arajoM CIPHSUIA POCTy, PO3BUTKY Ta
(GbopMyBaHHIO BPOKAMHOCTI KYKYPY/I3H.

3. VY nocnigax BuBdanu riopua LG 3258, axuit 3anecenuit 1o JlepxkaBHOTO
pPEECTPY COPTIB POCIMH, MPUIATHUX JUIsl TMOIMIMPEHHS B YKpaini. [JochimkyBaHi
npenapatd BKJIIOYEHI 0 TEpeiKy MeCTULHUIB 1 arpoxiMiKaTiB J03BOJICHUX JI0
BUKOPHUCTAHHA B YKpaiHi, 1 MaIOTh PEECTPALliIO JJIsI 3aCTOCYBaHHS Ha KYKYypy/3L.

4, [TonboB1 AOCTIIHKEHHS TPOBEICHO 3T1IHO 3arajJbHONPUUHIATHX METOIUK.
TexHomnoris BHUPOIIYBaHHS KYKypyA3u — 3arajipHompuiiHsaTa s Jlicoctemy

3ax1JIHOTO, OKPIM JOCHIIKYBaHUX (DAKTOPIB.
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PO3JILI 3

PICT I PO3BUTOK POCJIMH KYKYPY /31
3AJIEKHO BIJ PIBHA YIOBPEHHA 1 IO3AKOPEHEBOI'O
HIKUBJIEHHSA

3.1 BnuimB 100puB HA BUCOTY POCIHH KYKYPYA3H

Bucora pocnuH € ogHUM 3 OIOMETPUYHUX IMOKA3HUKIB, IO XapaKTEPU3YIOTh
pICT POCIHH, BIOOpaKarOTh CYKYMHICTh MPOIECIB, IO MPOXOJATh B OpPTaHi3Mi Ta
peaKiliio Ha YAHHUKY 30BHINIHBOTO CEPEIOBHUIIIA.

Bucota cTebna kykypyA3u BU3HAYAETHCS KUTBKICTIO Ta JOBXKHUHOIO MI1KBY3IIIB.
Ha meii moka3HHK CyTTEBO BJIMBA€ XapaKTepUCTHKa cCOpTy uu Tibpumy [112, 122],
TEXHOJIOT14HI MPUHOMHU BHUPOIIYBAaHHS Ta MeTeopoJioriuni ymoBu [151], siki B cBOIO
yepry BIUIMBalOTh Ha (POPMYBAHHS BPOKAWHOCTI KYKYpyI3W. Y HOCHIKEHHSX 3
BUBYCHHS HOPMHU JOOpPHB Ta I03aKOPEHEBOTO Mi/DKUBJICHHS BCTAHOBJICHO, IO
3a0€3MeUeHHs €JIEMEHTaMH KUBJICHHS II1Jl Yac BererTalii KyKypyA3u Mae BaroMuid
BILJIUB HAa BUCOTY POCIIMH KYKYpy/I3H.

3a manumu H. M. Pynascbkoi ta B. B. I'muBu [140] Bka3ano, 1m0 yao0peHHs B
HOpMi Ni120P9oKgo y paHHbOCTUTIMX T1IOpUIIB CHIPHUSIIO 301IBIIIEHHIO BUCOTH POCIIMH
Ha 16-19,5 cMm, a6o na 7,4-8,5 %, y cepenubopannix — 17,0-25,5 cm, a6o Ha 7,2—
11,3 %.

3rigno 3 mocmimkenb B. T. Matkeuu 3 cniiBaBT. [103] 32 BHeceHHS 100pUB y
HOpMi NgoPsoKeo BHCOTa pociuH KyKypyA3u cTaHoBuia 212 cMm, 3 MHiABHUILEHHSM
HOPMH a30THHUX J00pUB 10 Ns0 BUCOTa 30UIbIIMIACH 0 232 CcM, 110 OUIbIIE Bif
KOHTpOJTt0 (0€3 3acTocyBaHHs 10OpUB) Ha 26 cM.

A. B. benos [10] Bkasye, 1o BUCOTa POCIUH 30UTBIIYETHCS 3 MIABUIIICHHSIM
HOpPMH a30THO-(POCHOpHUX JTOOPUB 3aJ€KHO BIJ TIOPUAHOTO CKJIaay Ta T'YyCTOTH

crossHHA. HaliBuIii 3HaYeHHS OTpUMaHO 32 HOpMHU T0OpHB NooPgoTa Ni20P120.
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B nocmimxennsx O. B. Tpy6Ginoa [166] BcTaHOBIEHO, IO 3aCTOCYBaHHS
MiHEpaJIbHUX TOOPUB CIPUSIIO 301IBIIICHHIO BUCOTH POCIHH y cepeHboMy 12—27 cm
3a BHECEHHS NisPss i1 KynbTuBaiiiro ta NisP1sKis ipu ciBOi.

3acToCcyBaHHS MIKPOEJIEMEHTIB TMO3UTHBHO BIUIMBAE HAa PICT Ta PO3BUTOK
pociuH. Tak, 3a ganumu B. A. Mazyp, O. 1. llurancekoi ta H. B. IlleBuenko [94] 3a
pPaxyHOK 3aCTOCYBaHHs 103aKOPEHEBOTO 1KUBICHHS KOMITJIEKCHUM
MIKpo10OpuBOM «MIiKpO-MiHEpaAiC» Ta CTUMYJIATOPOM pocTy «CTHMIIO» BHCOTa
POCIIMH KYKYpyI3u Yy ¢a3y MOJIOYHOi CTUIJVIOCTI 3pociia Ha 6 CM TOpPIBHSHO 3
KOHTPOJIEM.

Pesynbratu  nmocmimxens JI. M. €pmaxooi, P. T. IBaHOBChkOi Ta
O. II. lem’sinuyka [40] 3acBiauytoTh, IO MO3aKOPEHEBE MIJKUBJICHHS MO3UTHBHO
BIUIMBAE HA POCIMHU KYKYPYA3HU, 3YMOBJIIOIOYM iX 1HTEHCUBHIIIUKA PICT.
3acTocyBaHHS KOMILUIEKCHOTO MikpojoOpuBa LleoBiT Mikpo y HOpMi 2 Ji/Ta CHIpUSIIO
30UIBIICHHIO BUCOTH POCIHMH KyKypya3u Ha 13-20 cM 3ajexHo Bia TiOpUIAHOTO
CKJIaLy.

3a manumu O. A. T'ox, T. FO. Mapuenko ta b. C. KoroBa [29] 3a 06poOku
KOMILJIEKCHUMHM MIKpPOJIOOpHUBAMHU POCIMHHU KYKYpyA3u Oyl BUILIMMH MOPIBHAHO 3
KoHTpoJieM Ha 14-19 cm y da3si UBITIHHS 3aJ€XHO BiJl MIKpOJ0OpHUBa Ta ridpumy.
HaiiGinpmmii mpupicT BUCOTH POCIMH KYKYPYI3H OTpUMAIM 3a IiJKUBICHHS
MikpogoOpuBoM Humin Plus — 19 cm, Bucora cranoBuna 275 cM.

VYV mocmimxenusx B. C. [ukoa, M. I. Jyaxu, O. M. IlleBuenko Ta
C. C.HocoBa [175] BkazaHo, IO 3aCTOCYBaHHSI I03aKOPEHEBOIO IiKUBJICHHS
KYKypyA3ud MIKPOEJIEMEHTHUMHU TMpenaparaMd CyMICHO 3 a30THHUM JOOPHBOM
HiABUILYE BUCOTY pociiuH Ha 6,0—10,7 cM 3a1exHo Bia BUILy 10OpHUBa.

3a pesyapTaTaMu MPOBEACHUX JOCHIKeHb Brpoaosx 2018-2020 pp. B
ymoBax Jlicoctemy 3axiHOr0 BCTAaHOBJIEHO, IO BUCOTA POCIIMH KYKYpPY/A3H 3ajexKania
BiJl pIBHS OCHOBHOTO YJOOpEHHS Ta M03aKOPEHEBOTo MiKuBIeHHS (101 A.1-3, Tabm.
3.1).

301IbII€HHS HOPMH OCHOBHOTO YAOOPEHHS MiABHUILYBAJIO MOKa3HUK BHCOTHU

pocnuH Kykypya3u. Tak, 3a ynoopenHs: NgoPaoKeo BucoTa pocinun cranoBmia 240 cM,
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npu 301nbIIeHHI HOpMU 10 N120PsoKi00 3pocia 1o 244 cMm, a ipu BHeceHH1 N1goPsoK140

— 248 cM B cepeTHbOMY 3a POKH JIOCITIIKEHb.

Tabnuys 3.1

Bucora pociiun kykypyasu B a3y mosiounoi cruriiocti BBCH 75 3asexno Bin

3aCTOCYBaHHS MiHepaJILHUX 100puB Ta Mikpoxoopus (2018-2020 pp.), cm

o daza 00poOKku [TimxuBiIeHHS Hopma no6pus (pakrop A)

) (dpaxrop B) (dbaxtop C) | NgoPaoKeo | N120PsoK1oo | N16oPsoKuso
1 | Korrpors N 240 244 248
2 " 245 248 252
3 | 10 muerkis 0% 247 251 254
4 3 248 252 256
5 1* 244 246 250
6 | BukumaHHs BOJIOTI 2% 245 248 251
; - 246 250 253

1* 240 243 248
9 | [Micas uBiTiHAS 2% 240 244 248
10 ar 241 244 248
2018 A=25B=13;C=0,3;
HIPo5 cm 2019 A=23;B=1,1;C=0,4;
2020 A=27:B=14:C=04:

5 % + cynedar marniro, 5 %.

[Tpumitka: 1* - mimxusnenns Pexcomin ABC + Maize boost; 2* - mipkuBieHHs Pexcomnin
ABC + Maize boost + kapbamin 5%; 3* - mimkusnenus: Pekconin ABC + Maize boost + kapbamin,

HOB&KOpeHeBC Hi):[)KI/IBJ'IeHHH TAKOX BIIMBAJIO HAa ITOKAa3HUKKW BHCOTH POCIIMH.

Haii0inpmnii  BIJIMB MO3aKOPEHEBUX IMIKUBJIECHb Ha BHUCOTY BIJ3HAUYEHO 3a

npoBeneHHs: 00poOok y 10 JTUCTKIB 3aJIeKHO BiJ CKJIaAy IDKUBICHb Ta PIBHSA

OCHOBHOTI'O y)106peHH$[ IIIAXOM IMOKpalllCHHA YMOB JXKHUBJICHHA POCJIWH.

Ha ¢oni mo6puB NgoP1oKeo ipu mimxuBiennai mikpogoopuBamu y 10 mucTkiB

POCIMHM KYKYpYI3U c(hOpMyBaiu BUCOTY 245 cMm.

3acTocyBaHHs MIKpo0OpuB Ta KapOamiay 5% 301Ib1IKMI0 BUCOTY POCIUH Ha 7

CM TIOPIBHSHO JI0 KOHTPOJTIO, sIKa CTAHOBUTH 247 CM.
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[TimxuBnenHs MikponoobpuBamu, kapbamigom 5% Ta CipyaHOKHCIUM MarHieM
5% TABUIIIIIO BUCOTY POCIUH 70 248 cM, 1110 Ha 8 cM O1IbIIE BiJ KOHTPOJIO.

[IpoBeneHHS MMO3aKOPEHEBUX MMIKUBICHb Y a3y BUKUIAHHS BOJOTI TaKOX
CHPUSAIIO MiIBUIEHHIO BUCOTH POCIHH KYKYPY/3U Ha piBHI 4—6 CM, 1 CTAaHOBUTH 244,
245 ta 246 cM 3a1eXXHO BiJ] CKIIaTy 100pUB.

[IpoBeneHHs MiAKUBIICHD IMICJS BITIHHS HE MaJl0 BIUIMBY HAa BUCOTY POCIUH
KYKYPY/ZI3¥, OCKUIBKM JaHWHM 3axiJ] MPOBOJWBCS ITiJI KiHEIh BereTallli, KOJu picT
POCIIMH HE3HAYHHH.

Ha piBHi yno6perns Ni2oPeoKigo 32 mpoBeneHHs 00poOKu MiKpogoOpuBaMu y
dazy 10 JIUCTKIB pOCIMHU KYKYypya3u copmyBaiin BuUcOoTy 248 cM, 1m0 Ha 4 cM
O11b11Ie, TOPIBHSIHO 3 KOHTPOJIEM.

3a miKUBIEHHA MIKpogoOpuBaMu 1 kapOamigoMm y ¢a3y 10 nucTkiB BucoTa
pociuH crtaHoBwia 251 cM, a mpu 3acTOCYBaHHI MIKpPOJOoOpuB, Kapbamigy Ta
cynbdary martiro — 252 cm, 1110 Ha § cM OUTbIIIE BiJl KOHTPOJIIO.

HaiiOinpmnii  BIUIMB  TTO3aKOPEHEBOIO IMIJKUBJIICHHS HA BHUCOTY POCIUH
KYKYpyJI3U CIOCTepirajiu y BapiaHTax 3 piBHeM ynoOpeHHs NigoPsoKiao [Ipu
IIPOBENICHHI JINCTKOBOTO MIXKUBJICHHS MiKpoaoOopuBamu y ¢aszy 10 JMCTKIB BUCOTa
pOCIIMH CTaHOBWIa 252 cM, 3a TIHKUBJICHHS MiKpoJAoOpMBaMu Ta KapOamigoMm —
254 cM, 1110 OLTbIIIe BiJ KOHTPOJIIO Ha 4 Ta 6 CM BIATIOBITHO.

HaiiBuie 3Ha4eHHs] BUCOTH POCTUH KYKYpPY/A3HW CIOCTEpIraiu 3a IMiHKUBICHHS
MikpogoOpuBaMu, kapOamimoM Ta cyibharom MarHilo y ¢aszi 10 mucTtkiB, 110
CTaHOBUTH 256 CM.

Y BapiaHTi MO3aKOPEHEBOTO MiHKUBICHHS MikpogoOpuBamu y (da3zy
BUKHUJAHHS BOJIOTI BHCOTa pOCAWH cTaHoBwia 250 cM, MikpogoOpuBaMu Ta
kapbamigom — 251 cMm, MikpogoOpuBamu, KapdbamigoM Ta Cyiab(}aroM MarHiio —
253 cM.

3a mpoBeAeHHs MIPKUBIICHD MICIs LBITIHHSI POCIUHHU KYKYpyA3u cPopMyBaiu
BHUCOTY Ha piBHI 248 cM, 110 MOSCHIOETHCS IMI3HIM CTPOKOM IMPOBEICHHS 00pPOOOK,

KOJIM POCJIHH MOBHICTIO C()OpMYBaJii BET€TaTUBHY Macy.
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Bucora mnpukpimuieHHs KayaHa — BaXJIMBa O3HaKa, M0 XapaKTEepHU3ye
IPUIATHICTH T1IOPUAIB O MEXaH130BaHOTO 30upaHHs. Huszbke mpukpimieHHs (HUK4Ie
40 cM) NpU3BOJAUTH J0 3HAYHUX BTpAT IpH 30UpaHHI Bpokaro. JIJisi 3SMEHIIIEHHS [IMX
BTpaT HEoOXiJAHO, 00 BUCOTAa NPUKPIMJICHHS HIWKHHOTO KauyaHa CTAaHOBWJA HE
menmie 50 cM Bix moBepxHi IpyHTy. Haarto BHucoke mpukpimieHHs — Buiie 130 cm
Tex Hebaxkane [83, 93].

Y mocmmkennsx H. M. PymaBcekoi Ta B. B. I'muBu [140] ymoOpenHs
BIJIMBAJIO HA BHUCOTY MPUKPIIJIEHHS HWKHBOTO KadaHa. 3aJieKHO BiJ riopumy 3a
ynooperas NgoPsoKeo 11 mokazauk 3pic Ha 1,6—6,3 %, a mpu Ni2oPgoKgo — Ha 7,9—
13,5 %.

3actocyBaHHA JOOPUB Ta MO3aKOPEHEBOTO IMiJKUBIICHHS BIUIMBAJIO HA BUCOTY

NPUKPITJIEHHS! HUKHBOTO KayaHa (Tada. 3.2).

Tabnuys 3.2
Bucora npukpinjieHHsi HUKHbOro kKauana (2018-2020 pp.), cm
No ®daza 00poOKu [TixuBICHHS Hopma no6pus (paktop A)
(¢axrop B) (dakrop C) NsoP1oKeo | Ni20PsoKioo | N16oPsoKiao
1 | Kontposms - 105 112 117
2 1* 110 116 125
3 | 10 aucTKiB 2% 111 117 127
4 3* 111 118 128
5 1* 106 113 119
6 | BukuganHs BOJIOTI 2% 106 114 120
! 3* 107 114 120
8 1* 104 112 117
9 | ITicas uBiTiHHA 2* 105 112 117
10 3* 105 112 117
2018 A=42;,B=1,0,C=0,3;
HIPo5cm 2019 A=39,B=13;C=04;
2020 A=45B=1,2;C=0,2;

[Tpumitka: 1* - mimpkusnennst Pexcomin ABC + Maize boost; 2* - mimpkusneHHs Pexcomnin
ABC + Maize boost + kapbamin 5%; 3* - mimkusnenus: Pekconin ABC + Maize boost + kapbamin,
5 % + cynedar marniro, 5 %.

[Ipu 30inblIeHHI HOPMU JOOPHB BHUCOTAa MPUKPITUICHHS HWKHBOTO KadaHa

3pocraja. 3a BHeceHHs 100puB NgoP4oKeo et mokasHuk cranoBus 105 cMm.
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[Tpu yno6penni Ni20PeoKioo BuCOTa mpuKpimieHHs! HIKHBOTO KadaHa 3pociia
Ha 6-111 cwm. IlinBumenns piBHS 100puB 10 NigoPsoKiao cripusiio popmyBaHHIO
KadaHiB Ha BUCOTI 116 cm Bim moBepxHi IpyHTy. [lo3akopeHeBe NIIKUBICHHS
BIJTUBAJIO HA BHUCOTY MPUKPIMJICHHS HIDKHBOTO KayaHa IMPHU 3aCTOCYBaHHI y (a3y
10 mucTkiB KyKypya3u. IIiKUBIIGHHS y MI3HIIIT CTPOKM BereTailii KyKypya3u — Y
¢a3u BUKHJIAHHS BOJIOTI Ta IICIS IBITIHHS HE Majo CYTTEBOrO BIUIMBY Ha Ied
MOKAa3HUK OCKUTPKA Ha IUX eTalax pO3BUTKY POCIUHU Maike TOBHICTIO
chopMOBaHi.

Ha d¢oni noOpuB NgoPsoKeo 3amexxHo Bix CkIagy MTiIKUBICHHS BHCOTA
INPUKPIIVIEHHS] HI>)KHBOIO KadaHa 3pocTaia Ha 5-6 cM Mpu IpOBEIECHHI 0OpOOKHU Y
dazy 10 muctkis, 1 cranoBuna 110-111 cwm.

[Tpu yaoOpenni N120PsoKi0o pocinam kykypya3u popMyBajii KayaHU HA BUCOTI
116-118 cM Big moBepXHI IPYHTY, 110 OUIbIIE HA 5—7 CM MOPIBHSHO 3 BapiaHTOM 0e3
MIPOBE/ICHHSI IT1/I>)KUBIICHb.

3a ynoopenHs N1goPgoK140 BUCOTA MPUKPITUICHHS HIXKHBOTO KayaHa CTAaHOBUJIA

125-128 cwm. [lpupicT BijJ MO3aKOpPEHEBUX MiJHKUBIIEHb CTaHOBUB 8—11 cM, abo 6,8—

9,4 %.

3.2 @opmyBaHHA IUIONII JJUCTKOBOI MOBEPXHI 3aJ1€5KHO BiI yA0OpeHHsI Ta

NiKNBJIEHHSA

OcHoBO1O  (hopMyBaHHSI ypOXKar0 CLIBCBKOTOCHOJAPCHKUX — KYJIbTYp €
doTocUHTETUYHA  JisUIbHICTH.  HaliBaxnuBimmMmu — (akTopamMu  BIUIUBY  Ha
MPOIYKTUBHICTh POCIWH, 10 BU3HAYAIOTh €(DEKTUBHICTH MPOXOKECHHS MPOIIECY
dboTocuHTE3y, € 3a0€3MEUCHICTh COHSYHOIO EHEPri€lo, TEMIIEPAaTypor0 CEpeIOBHIIIA,
JIOCTATHSI KIJTbKICTh BOJIOTH Ta MOKUBHUX PEYOBUH.

Kykypyaza nanexuts 10 poctuH Tumy Ca, sIKUM 103BOJSIE e(eKTHBHIIIE
NOTJIMHATU BYTJEKUCIUWA Tra3, MOPIBHIHO 3 OUIBLIICTIO CUIbCHKOTOCIOIAPChKUX
pocauH 3 ¢ikcariero CO; 3a Cz TUnoMm. Y KyKypya3H € IIe OJHa OCOOJMBICTH —

BIJICYTHICTb CBITJIOBOI'O JUXAHHS Ta SIK Pe3yJibTaTr, OUIbII IHTEHCUBHUN (POTOCHUHTES.
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301IbIICHHS TPOAYKTUBHOCTI (DOTOCHHTE3y € BaXKIUBOIO YMOBOIO (hopMyBaHHs
BHUCOKMX BpOXaiB KyKypya3u. DopMmyBaHHA TMOCIBIB 3 ONTHMAJIbHOIO ILJIOLICIO
JIMICTKOBOI MMOBEPXHI € OJTHUM 13 3aBJjaHb y IOCSTHEHHI 11i€1 MeTH. JINCTKOBHIA amapaT
POCIIMH aKyMYJIIO€ COHSYHY €Heprito B Tporeci (OTOCHHTE3y Ta 3a0e3leuye
CTBOPEHHS OPTaHIYHOI PEYOBHHH, IO BIUIMBAE HAa HakomudeHHs Oiomacu [133]. Bix
pPO3MIpiB JIMCTKOBOTO amapaTy 3ajie)XKUTh BEIUYMHA BpOXKalo KyKypymsu. [Ipo me
CBIIUHTH psi gocaimkens [39, 155, 169].

Ha ¢dopmyBaHHS 5HMCTKOBOI TMOBEpXHI KYKYpYI3W BIUIMBAIOTH KJIIMaTH4HI
OCOOJMBOCTI — COHSIYHA €Hepris, JOCTaTHS KUIbKICTh BOJIOTH, TeMIeparypa
CepeIOBHINA TEXHOJOTIYHI €JEeMEHTH, 3a0e3MEUCHICTh TMOXUBHUMHU PEYOBUHAMU
[120].

3a nocmimkennsmu FO. O. JlaBpunenka Ta B. b. Pybana [80] 3acTtocyBaHHs
a30THUX JOOPUB MO3UTHUBHO BIUIMBAJIM HA TUIOLTLY aCUMUISAIIAHOTO anapaty. [Ipupict
IJIOLI JIMCTKIB IIpH 3acTocyBaHHi Ngo cranoBuB 5,0, a ipu Nigg — 11,7 Tc.M?/ra, a6o
Ha 12,3-24,7 %.

O. B. Kus3tok 3 criiBaBTOpamu [72] y CBOIX JOCTIKEHHSIX TAKOX BIIMIYarOTh
TEHJEHI1}0 301JIbIIEHHS IOl JUCTKOBOI MOBEPXHI 31 30UTbLIEHHSM HOPMH JOOpPUB
Ha 25-30 %. Ilpu ymoOpenni NixPsoKizp mmoma mMCTKOBOI MoBepxHI y a3y
MOJIOUHOI cTHrIoCTi Oyna Oinbmor Ha 14,3-16,2 Trc. M%/ra 3a1exkHo Bix ribpumy Ta
TYCTOTH CTOSIHHS, TIpU HOpMi 106puB Ni50PooKiso — 21,1-24,5 Trc.M%/ra.

3rigHo OiomeTpuunux BumiptoBanb . T. Ckpunnuka [153] y ¢da3y nsiTiHHS
BCTAHOBJICHO, 1110 TO3aKOpPEHEBE MiKUBJICHHA mpemnaparoM Peakom [Lmtoc y HOpMI
4 ni/ra 'y a3y 6—7 AUCTKIB COPUsIO 30UIBIICHHIO KUIBKOCTI JIMCTKIB Ha POCIIMHAX Ha
2-5 %, nmuctkoBoi moBepxHi — Ha 8-9 % mopiBHSAHO 3 KOHTpojeMm. Ha mpomy
BaplaHTl crocTepiraiid 301IbIIEHHS CTPYKTYPHUX IMOKAa3HUKIB, IO 3a0e3Meumnsio
dbopMyBaHHS HaANOUIBIIOT 3€PHOBOI BPOXKAWHOCTI KYKYpYA3U, IO MiITBEPHKYE
BaXJIMBICTh ONTHUMAJIbHOI IO JIUCTKOBOTO anapary.

3a nanumu B. A. Ma3syp Ta H. B. llleBuenko [96] mo3akopeHeBe miIKHBICHHSI
npenaparamu Mikpo-Minepanic + Ctummno y a3zl 7-9 JUCTKIB 30UTIIUIO TUIOITY

JIMCTKOBOTO anapary 3 37,3 Ha KoHTpoi 10 42,4 Tuc.mM?/ra.
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B. . TMamamapuyxk [117] Takox Big3Ha4a€e TO3UTUBHUN  BIUIUB
M03aKOPEHEBOTO Mi/KMBIICHHS Ha IUIONLY JUCTKOBOI MOBepXHi. BeraHoBieHo, 1o y
CEpeIHbOMY 3a TPU POKH y CEPEAHbOCTUIIIMX TOPHUIIB LIeH MOKa3HUK CKiianaB 36,4—
42,1 Tuc.M?/ra 3a1eXkHO BiJl CKIaay 10OpHB.

3a pe3ynbTaTamM MPOBEACHUX HAMHU JOCHKEHb HaA TIUIONIY JIMCTKOBOL
MOBEpPXHI BIUIMBA€ SK pPIBEHb OCHOBHOIO YyJIOOpEHHS Tak 1 TPOBEJCHHSA
M03aKOpPEHEBOTO TipkuBIeHHS (101 b.1-3, Tadm. 3.3).

VY a3y 12 nuctkiB Ha ¢oni 106puB NgoPsoKeo miioma 1ucTkoBoi MoBepxHi
cranoBuna 23,8 Tuc. M?/ra 6€3 MPOBEIEHHS i KUBIICHD. 30iIbIIEHHS HOPMH T00OPHB
10  Ni2PsoKioo crnpusiio ¢opMmyBaHHIO OUIBIIOI IUIONI JUCTKOBOI TMOBEPXHI
KYKypya3u 10 26,3, mo Ha 3,5 Tuc.M?/ra Gimbme Bim NgoPioKeo. Ilpu ynobpenni
N160PgoK140 II0I@ THCTKOBOT MOBEPXHi cTaHOBMIIA 28,9, o Ha 5,1 THC. M%/Ta Ginbe
B1JI TJTOIIII JIMCTKIB TIpH y100peHH1 NgoP4oKeo.

3acTocyBaHHS MIKpo100puB 1pu yao0peHi NgoPaoKeo CIIpusio 301IbIIEHHIO
IJIOLIi JIMCTKOBOI MOBepxHi 10 25,1 Tuc. M%/ra, MikpomoOpus Ta kapbamigy — 25,3,
MiKpoJ0OpHB, Kapbamify Ta cynb(paTy MarHiro — 25,6 Thc.M%/a.

VY a3y uBITIHHS BOJOTI POCIMHU KYKYpyA3W HaWlHTEHCUBHIIIE (popMyBaiu
mucTkoBui amapar. Ha mepmomy piBHi ynoopenHst (NgoPioKeo) mimomma aucTkoBoi
IOBEPXHI y BapianTi 0e3 NpoBeIeHHs IiKUBIECHb ckiagana 37,0 tuc. m%/ra. 3a
M103aKOPEHEBOT0 MiKUBIECHHS y (Pa3y 10 nucTKIB MiKpogoOpuBaMu 1€l MOKA3HUK
cranosuB 40,5 THC. M%/Ta, IPU 3aCTOCYBaHHI MikpomnoOpuB Ta KapOaminy — 41,1, a
pu 06po6IIi MikpomoOpuBamu, KapbamigoM Ta cyabdarom mMartio — 41,7 tic.m?/ra.

[limxuBneHHss y ¢a3zy BHUKHUJAHHA BOJIOTI MEHIIOK MIPOKO BIUIMBAJIM Ha
dbopMyBaHHS IOl JTUCTKOBOT MOBEPXHI. 3a MiHKUBIICHHS MIKPOJ0OpUBaMHU TIJIOMIA
aCHMIJALINAHOI TOBepXHi cTaHoBuna 384 Tuc. M%/ra, MikpomoOpuBaMu Ta
kapbamimom — 38,5, a mikpomoOpuBamu, KapbamioM Ta Cyidb()aroM Mar”io —
38,8 Ttrc.m%/ra.

VY $a3zy MOI0YHOI CTUTIIOCTI IUIOIIA aCUMUISAIIAHOT MOBEpPXHI 3a yA0OpEeHHS

NgoP4oKeo cranoBuna 35,2 Tvc. M%/ra Ha KOHTPOJIBHOMY BapiaHTi.
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Tabnuys 3.3
Il;10ma JHCTKOBOI NoBepxHi mocisiB Kykypymsu (2018-2020 pp.), Tue.m?/ra
Hopma| ®a3za ITimxus- daza po3BUTKY POCIIHH BiJl CXOJIB J0
moOpuB| 0OpOOKHU ACHHS | 5 o S CTHUTJIICTh
(A) (B) ©) MOJIOYHA BOCKOBa
KOHTPOJTh — 23,8 37,0 35,2 31,4
10 1* 25,1 40,5 38,6 34,9
HCTKIB 2* 25,3 41,1 39,1 35,5
3 3* 25,6 41,7 39,8 36,1
% | puxu- 1* 238 38,8 37,1 33,2
Do'oo TaHHA 2* 23,8 39,0 37,2 33,4
Z | BousoTi 3* 23,8 39,6 37,4 34
s 1* 23,8 37,1 35,3 31,5
. 2* 23,9 37,0 35,3 31,4
3* 23,8 37,1 35,4 31,5
KOHTPOJTh — 26,9 41,1 38,9 35,5
1* 28,3 43,1 41,4 37,5
10 : 2% 28,6 43,8 41,7 38,2
JUCTKIB
8 3* 29,2 44,5 42,3 38,9
3% BUKH- 1* 27,0 42,8 39,2 37,2
% | nanus 2% 26,9 42,9 39,7 37,3
= | Bosori 3* 27,0 43,1 40,1 37,5
_ 1* 26,9 41,1 39,1 35,5
e 2% 26,9 41,2 39,1 35,6
BITIHH
3* 26,9 41,2 39,2 35,6
KOHTPOJTh — 28,9 429 41,6 37,3
1* 30,8 48,5 46,8 42,9
o 2 31,2 49,0 47,2 434
JUCTKIB
2 3* 31,7 49,9 47,5 44,3
ifoo BUKH- 1* 29,0 45,1 43,4 39,5
% | nauus 2% 29,0 45,4 43,6 39,8
Z | Bornori 3* 28,9 45,8 438 40,2
_ 1* 29,0 42,9 41,7 37,3
e 2% 29,0 42,9 41,7 373
[BITIHHS
3* 29,0 43,0 41,7 37,4
2018 1,2;0,2;0,1 1,3;05;0,1 13;04;0,1 15;05;0,1
HIPos A;B;C 2019 14,03;01 18;06;0,1 18;06;01 1,7;0,6;0,1

2020 1,3;0,3;01 1,9;0,7;0,1 21;08;0,1 1,4;0,6;0,1
[Tpumitka: 1* - mimkusnenus Pexconin ABC + Maize boost; 2* - mimkuBneHHs Pexcomin
ABC + Maize boost + kapbamin 5%; 3* - mimkusneras Pexcomnin ABC + Maize boost + kap6amin,
5 % + cynbar marHito, 5 %.
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VY BapiaHTi 3aCTOCYBaHHS MIKpOAOOpHUB, KapOaminy Ta Cyiab(dary MarHiro —
39,8 Trc. M?/ra, IemI0 MEHIIE IPH 3aCTOCYBaHHI MiKpomoOpuB Ta kapbaminy — 39,1, a
IpH IiIKUBIIEHH] MIKpo100puBaMu — 38,6 THC. M?/Ta.

[TpoBeneHHS TUCTKOBHUX MiHKUBJICHB ITICIS IBITIHHS MaJId MEHIITUI BIUTMB HA
dhopMyBaHHS TUIOII ACUMUIAIIMHOT MOBEPXHI 1 cTaHOBUIIM Ha (PoHi 100puB NgoP1oKso
35,3-35,4 tuc. M%/ra 'y a3y MOJOYHOI CTUTIIOCTI.

Y (a3l BOCKOBOi CTHUTJIOCTI KYKypyA3u IUIOMIA JUCTKOBOI IOBEPXHI Ha
KOHTPOJBHOMY BapiaHTi cTaHoBuna 31,4 Ttuc. Mm%ra. Ilpu mijKuBIEHHAX
MikponobpuBamMu y a3zl 10 nHuCTKIB KyKypyA3u Led TOKa3HWK CTaHOBUB
34,9 tuc.M*ra, wmikpomoOpuBamu 1 kapbamimom — 35,5, a MikpomoOpuBaMu,
kapbamigoM Ta cynbdaroMm MmarHioo — 36,1 Thc. mM%ra. 3a mimxusieHHa y (asi
BUKHUJAHHS BOJOTI IUIONIA JIMCTKOBOI MOBEPXHI KyKypya3u Oyna Ha piBHI 33,2—
34,0 tuc. mM%/ra, micns uBitinag — 31,4-31,5 Tuc. m?/ra.

3a ynoopennst N12oPsoKigo miioma 1ucTkoBoi moBepxHi y ¢asi 12 1ucTkiB Ha
KOHTPOJILHOMY BapiaHTi ctaHoBuna 26,9 tuc. m%/ra. Ilpu 3acTocyBaHHi MiKpogoOpHUB
y 10 muctkiB — 28,3, MikpogoOpuB Ta kapOaminy — 28,6, a mpu MiIHKUBICHHI
MikpogoOprBaMu, Kapbaminom Ta cymbdarom — 29,2 Trc. m%/ra.

[TimxuBnenus y ¢azy 10 nucTKIB MIKpOJOOpHMBAMH CHPHUSIIO 301IBIICHHIO
TJIOMII JIMCTKOBOI TOBEpXHI y (a3l uBiTiHHA A0 43,1, MOpPIBHSHO 3 KOHTPOJIEM —
41,1 uc.m*ra 'y ¢asi upirieaa.  IIpoBeJeHHS  IMCTOBOTO  IiIKMBIICHHS
MIKpooOpuBaMH Ta KapOaMmigoM TMIABUINMIO IIed TmokasHuK g0 43,8, a
MiKkpogoOpHBaMu, KapbamizoM Ta cynb(arom Maruiro — 1o 44,5 tuc. m%/ra.

[IpoBeneHHsT MIIKUBIEHHA MIKpogoOpuBaMu y a3y BHUKHUIAHHS BOJIOTI
JT03BOJIMJIO POCITMHAM KYKYpya3u c(OpMYBaTH ILJIOINLY JIMCTKOBOI MMOBEPXHI HA PiBHI
42,8 thc. m?/ra, mikpogobpuBamm Ta Kapbamimom — 42,9, a MikpogoGpuBamu,
kapbaMizioM Ta cipyaHoKUCIUM MarHieMm — 43,1 tc. M?/ra 'y ¢asi UBITIHHS.

Y a3t MOI0YHOI CTUIIIOCTI IUIONIA JIMCTKIB HAa KOHTPOJIHHOMY BapiaHTi
craHoBuna 38,9 Tuc. M?/ra, mpu npoBedeHHI mimKkuBIeHb y (aszi 10 JIHCTKiB
MikpogoOpuBamu — 41,4, mikpogoOpuBamu Ta KapOamimom — 41,7, a mpu

3aCTOCYBaHHI MikpoJ0OpuB, kapbaminy i cynbgary marairo — 42,3 tuc. m%/ra. Ilpu
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MiPKUBIICHH] KYKYpyI3u Yy (a3l BUKMAAHHS BOJIOTI IUIONIA JIMCTKOBOI IMOBEPXHI
craHoBmia 39,2-39,2 tuc. m/ra.

VY (a3l BOCKOBOi CTUIIIOCTI KYKYpyA3W IUIONIA JIMCTKOBOI MOBEpPXHI Ha
KOHTPOJI CTaHOBUIA 35,5 THC. M?/ra, IPH IPOBEACHHI I HKUBIEHD Y (asi 10 nmucTKiB
— 37,5-38,2, y a3t Buxkumanus Bojioti — 37,2-37,5, micnsa 1BitiHHA — 35,5—
35,6 Tuc. M¥/ra.

Ha doni mobpuB NigoPsoKio mmoma mictkoBoro amapaty y $aszi 12 mucTkiB
KYKYpyA3u ckiamana 28,9 Tuc.M?ra 6e3 IiKMBIEHb. 3aCTOCYBAaHHS MiKpPOJZOOpHB
30impmmIo e nmokasHuk Ha 1,9-30,8 tmc. m%*ra. O6poOka MikpomoOpuBamu Ta
KapOaMioM 301IbIIMIIA IUIONLY JMCTKOBOI MOBepxH1 A0 31,2, a MikpoaoOpuBamu,
kap6amizoM Ta cyabhaToM Martiro — 10 31,7 Tuc. m%/ra.

Haii011p11010 110112 JUCTKOBOI MOBEPXH1 OyJia y (a3l UBITIHHS 3a yI0OpEHHS
N160PgoKi40. 3a mipkuBieHHss mikpogoOpuBamu y (aszy 10 JuUCTKIB 1€l MOKa3HHUK
craHoBuB 48,5 THC. M?/Ta, o Ha 5,6 GinbNIe Big KOHTpOO — 42,9 e, M%/ra y ¢asy
1BITIHHSA BoyIoTel. [Ipw mimkuBIeHHI MikpogoOpuBamu Ta kapbaminom — 49,0, mo Ha
6,1 Tuc.M*ra Gimpme Big KoHTpomo. HaiBMIIMII NOKa3HWK IUIONI JIMCTKOBOI
NOBEpPXHI 3a(iKCOBAaHO TMpH MIPKUBIEHHI MIKpoaoOpuBamu, KapOamiioM Ta
cynbdarom MarHio — 49,9, mo Ginbie Big konTpomo Ha 7,0 Trc.M%/ra a6o 16,3 %.

[TozakopeHneBe MiKUBICHHS y (a3y BHUKHUIAHHS BOJIOTI TaKOX CIPHUSIO
30UTbLIEHHIO IUIOIII JIMCTKOBOiI mMoBepxHi. ILleil mnoka3Huk crtaHoBUB 45,1—
45,8 tuc. m?/ra.

[Tpu yno6penni NigoPgoKiz y Pazy MoI0YHOI CTUIIIOCTI IJIOMIA JIMCTKOBOI
IOBEPXHI KyKypya3H cTaHoBuaa 42,3 Tuc. M%ra 0€3 NpOBENEHHS I KHMBIICHb.
3actocyBaHHS MikpogoOpuB y ¢asi 10 JUCTKIB 30UIBIIMIIO TIJIONLY JIMCTKOBOI
noBepxHi 10 47,6 thc. mM%/ra, MikpomoOpus Ta kapbamigy — 48,1, MikpomoOpus,
kapbaminy Ta cynbdary Martiro — 48,3 tuc. M%/ra.

3acTocyBaHHSA MIDKUBJICHb Yy (Pa3i BUKHAAHHS BOJOTI 30UIBIIMIO IUIONLY
JIMCTKOBOT MOBEpXHi 110 44,2—44,6, a npu 06po0Li micas 1BiTiHAS 10 42,4 THC.M?/ra.

VY a3l BockoBoi cturiocti mpu yaoopenHi NigoPgoKiso mIimoma aucTkoBoro

amapaTy cTaHoBuna 37,3 Tuc. M?/ra Ha KOHTpoJi. IIpy NmpoBeeHHI MHiIKHUBIEHb Y
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dasi 10 nMuCTKIB MIOIIA JTUCTKOBOI MOBEpXHi Oyna Ginbmoro — 42,9-44,3 tuc. m%/ra, y

¢asi Bukuganns Bonoti — 39,5-40,2, micns usirians — 37,3-37,4 tuc. m%/ra.
TenneHmiss 10 3MEHIICHHS IUIONI JIMCTKOBOI MOBEpPXHI Yy (a3l BOCKOBOI

CTHUTJIOCTI CIIOCTepirajiacs Ha BCIX BapiaHTax yJOOpEHHS Ta IMiJKUBJICHHS BHACIIIOK

(b1310J10T1YHOTO MMIICMXaHHS HUYKHIX JIUCTKIB.

3.3 Harpoma:KeHHsI CyXUX PeYOBHH POCIHMHAMM KYKYPY/I3H 32JI€KHO BiJ

YA00OpeHHst

TpuBamicTh Ta 1HTEHCUBHICTh HAarpOMaJUKEHHS CyXOi PEYOBHHHM POCIMHAMH
KyKypyA3u 3HAYHOIO MIPOI0 3ajekaTh Bl JWHAMIKU BHCOTH POCIHUH, IUIONII
JIMCTKOBOI MOBEPXHIi, POTOCUHTETUYHOTO NOTEHIIAly, TeHETUHYHUX OCOOIMBOCTEM. 31
30UIBIICHHSIM 1HTEHCHUBHOCTI POCTY POCIHH 3pocTae (HOopMyBaHHS aCUMUIALINHOTL
MOBEPXHi, MIABUIIYETHCA (POTOCHHTETUYHA JISUIBHICTh, 3pocTae  (haKTHUYHA
BPOKAMHICTb.

Pocnuny motpiOHO 3a0e3neduTH HEOOXITHOK KUIBKICTIO TMOKHMBHUX PEUOBHH
JUTSE OITUMAIFHOTO TIPOXO/HKEHHS (DOTOCHHTE3Y 1 BUKOPUCTAHHS HOTO MPOAYKTIB Ha
Taki MPOIECH SK PICT, PO3BUTOK, HAKOIMYEHHS 3allACHUX PEYOBWH, BIJ SKUX
3aJIeKUTh (popMyBaHHs Bpoxkaro [123].

JlocnmipkeHHsl TMHAMIKM HAKOMMYEHHS CyXOl PEYOBHHM € OJHHUM 13 CIOCOOIB
BU3HAYECHHS PEAKIlii POCIUH Ha 3aCTOCYBaHHS MaKpO- 1 MIKpOJI0OpUB.

3a maHuMU 0araThoX aBTOPIB, 30kpema, JlaBpunenka 0. O., Pybana b. B. [80]
ta bemoa f. B. [10] BMicT CyXx0i peYOoBHHH B POCIMHAX KyKYpPYyI3U 3MiHIOBAaBCS
3aJIe)KHO B1J] TOPUIHOTO CKIIay, TYCTOTH CTOSIHHS POCITIUH 1 3pOCTaB 31 301IbIIIEHHSIM
a30THOTO J>KUBJIEHHS pOCIUH. 30uUIblIeHHS piBHSA ynoOpeHHs 3 NiaoPesoKizo A0
N150PgoK160 CIpusie TiABUINEHHIO TMOKa3HUKA CyXOi MacHh POCIHH KYKypyA3u B
cepennbomy Ha 0,8-2,8 T/ra.

3actocyBaHHA MIKpOAOOPUB CHpHUSIE MIJBUIIEHHIO BUXOAY CYXOl PEYOBHUHH,

sIKa TICHO TIOB’s13aHa 3 piBHeM BposkaiHocTi [40, 72, 181].
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3aranbHi TEHJEHI[T HAKOMMYEHHS CyX01 PEYOBUHH 30€epIraincs He3alekKHO BiJl
piBHA ymoOpeHHs. Jlo MOYaTKy BUKHIAHHS BOJIOTI HAarpOMaJDKEHHS CyXOl Macu
BiIOYBAETHCS TOBIIPHO, HAHOUIBIINX BETUYHH MOKA3HUKH CYXOi MacH JOCSTald Y
a3y moBHO1 cturiocti 3epHa. [ligBUIIEHHS HOpPMHU JAOOPUB CHPHSIO 301IBIIEHHIO
cyxoi Macu pociIMH KyKypyasu (moxd. B.1-3, ta6:. 3.4).
Tabnuys 3.4
Harpoman:keHHs1 CyX0i Macu POCIHH KYKYPYA3H 3aJ1€KHO BiJl y100peHHsI

(2018-2020 pp.), 1/ra

Hopwma daza ITixuB- daza po3BUTKY POCIIHMH BiJl CXOJIB J0
n00puB | OOpOOKH | JIEHHS 12 mcrkin | usiTins CTUIJIICTb
(A) (B) (©) MOJIOYHA BOCKOBa

1 2 3 4 5 6 7
KOHTPOJTb — 2,78 7,96 12,58 17,71
0 1* 2,97 8,95 14,22 20,05
cTin 2% 3,00 9,07 14,40 20,33
o 3* 3,05 9,27 14,71 20,73
X | puku- 1* 2,78 8,32 13,27 18,86
% | nanns 2% 2,80 8,37 13,34 18,97
Z | Bomori 3* 2,78 8,56 13,58 19,26
s 1* 2,78 7,98 12,61 17,91
i 2% 2,80 7,98 12,64 17,96
3* 2,80 7,98 12,65 17,99
KOHTPOJIb - 3,17 9,24 14,37 20,01
10 1* 3,35 10,16 15,82 22,55
eTKin 2* 3,42 10,34 16,11 22,90
8 3* 3,52 10,57 16,44 23,34
z% — 1* 3,17 9,76 15,15 21,33
S | AaHHsA 2% 3,18 9,78 15,23 21,52
Z | BoJIOTI 3* 3,18 9,83 15,33 21,66
i 1* 3,17 9,24 14,40 20,37
BT 2* 3,17 9,25 14,43 20,46
3* 3,17 9,25 14,44 20,51
S | KOHTpPOJIb - 3,47 9,97 15,68 22,01
;foo 10 1* 3,73 11,41 18,02 25,52
8 | crkis 2* 3,79 11,55 18,23 25,83
< 3* 3,83 11,75 18,53 26,22
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IIpoooesowc. maba. 3.4

1 2 3 4 5 6 7
— 1* 3,49 10,55 16,59 23 44
e | nanns 2% 3,47 10,61 16,70 2361
% | Borot 3* 3,47 10,67 16,80 23,84
% | 1* 3,47 9,98 15,72 22 24
z o 2% 3,49 9,99 15,77 2234
IIB1TIHHA
3* 3,49 9,99 15.80 22 39
2018 0,19: 0,03; 0,54:; 0,16; 0,84:; 0,27; 0,91; 0,30;
0,01 0,01 0,02 0,02
HIPo 5 o 0,22: 0,05; 0,66; 0,20; 1,03; 0,33; 1,12; 0,37;
rira NBC 2019 0.01 0.01 0.02 0.02
2020 0,21: 0,04; 0,55;0,17; 0,86; 0,27; 0,94: 0,31;
0,01 0,01 0,02 0,02

[Tpumitka: 1* - mimpkusnenHs Pexconmin ABC + Maize boost; 2* - mimkuBnenHs Pexcomnin
ABC + Maize boost + kap6amin 5%; 3* - mimkuienns Pekconin ABC + Maize boost + xap6amin
5% + cynbdar marairo 5%.

IIpu ynobpenni NixPeoKico y a3t 10 JUCTKIB POCIUHU KYKYPYI3U
chopmyBanu 20,01 T/ra cyxoi Macu y (a3l BOCKOBOI CTHUIJIOCTI — KOHTpPOJIb. 3a
MIJDKUBJIICHHS ~ MIKpOJAOOpHMBaMH 1€  TOKAa3HUK  CTaHOBUB 22,55  T/ra,
MiKkpogoOpuBaMu Ta kapoamigom — 22,90 T1/ra.

3actocyBaHHA MIKpoJoOpuB, Kapbamigy Ta cyiabhary MarHio CHOpUsIIO
30LJIBIIIEHHIO BUXOJy CyX0i pedoBuHH Ha 3,33 T/ra, mo ckianae 23,34 1/ra.

[TimxuBneHHs y (a3l BUKUJAHHS BOJIOTI CIPUSIIO JEII0 MEHIIIOMY 3POCTaHHIO
Cyxoi MacH, mo craHoBuTh 21,33-21,66 T/ra.

[IpoBeneHHs MITKUBICHB MICIS LBITIHHS IM1IBUILYBAJIO BUX1Jl CYyX0i peYOBUHU
KyKypy3u no 20,37-20,51 t/ra.

[Ipu ymobpenni B Hopmi NigoPsoKiso mMOKa3HUK cyxoi macu OyB Ha piBHI
22,01 1/ra y (a3i BOCKOBO1 CTUTJIOCTI 3€pHA Ha KOHTPOJIHLHOMY BapiaHTI.

HaiiBummii  mpupicT cyxoi Macu Bi 3aCTOCYBaHHS I03aKOPEHEBOIO
MHKUBJICHHST OTpuManu Tipu yaoOpenHi Ha piBHI NigoPgoKis. Sk 1 Ha MeHIux
HOpMax J00puB, HaWOUIbII €()EKTUBHUMU BHSBWIMCS MIKUBICHHA Yy (dasy
10 nuctkiB. [IpoBeaeHHs MiMKUBIEHb MIKPOJOOpHMBAMH 30LIBIIIIO CYXy Macy [0

25,52 T1/ra mpu NOIKUBICHHI MIKpOoAoOpuBaMH. 3acTOCYBAHHS MIKpPOJIOOpHUB 1
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kapbaminy 5% cdopMyBano cyxy macy Ha piBHI 25,83 T/ra, a MiDKUBICHHS
MiKkpooOpuBamMu, kapbaminom, 5 % Ta cynbdarom mariro, 5 % — 26,22 1/ra, uio Ha
4,21 1/ra GiabIIe HIXK HA KOHTPOJTI.

[TimxuBnenHss MikponoOpuBamMu y (a3l BHUKUIAHHS BOJOTI JO3BOJIUIIO
orpumatu 23,44 T/ra, wMmikpogoOpuBamMu 1 KapOamimom — 23,61 T/ra,
MIKpo100puBaMu, kapbamizom Ta cyiabdaTom mardiro — 23,84 1/ra, mo Ha 1,83 T/ra
O1yIBIIIe BiJT KOHTPOJIIO.

3a ynoOpenHsi NigoPgoK140 TPOBEIEHHS MO3aKOPEHEBOTO MIIXKUBJICHHS MICIIS
IBITIHHS MIKpPOJOOpHUBAaMH IiIBUINMJIO TOKA3HWK Cyxoi Macu a0 22,24 T1/ra, mpu
N1JUKUBJIEHH] MikponoOpuBamu 1 kapOamigom — 22,34 T/ra, MikpogoOpuBamu +
kapbamin + cynbdar marsiro — 22,39 1/ra, mo Ha 0,38 1/ra Oisbliie Bl KOHTPOJIIO.

[To3zakopeneBe mimkuBieHHA Yy (a3l 10 JUCTKIB J03BOJISIE POCIMHAM Kpalile
BUKOPHCTOBYBATHU MOXKMBHI PEYOBHHM Ta CHOPMYBATH BUILMN MOKA3HUK CYXOi Macu
MOPIBHSHO 3 MI3HIMIMMU CTPOKAMU MTPOBEICHHS IT1/I)KUBIICHb.

OTxe, HABUILY CyXy Macy POCIMHHU KYKypya3u c(hopMyBasd 3a yaoOpeHHsS
Ha  ¢oHl  NieoPsoKiso Ta  mpoBemeHHS  MMO3aKOPEHEBOIO  IiKUBJICHHS

MiKpoAgoOpuBaMu, kapbamizgom, 5 % Ta cynbdarom MarHito, 5 %.

3.4 ®OTOCMHTETHYHHH MOTEHIIAJT Ta YMCTA NMPOAYKTHUBHICTH KYKYPYA3H

3aJI€KHO Bi/l y100peHHs

DOTOCUHTETUYHUN TOTEHIlA] € BaXXJIMBUM TOKAa3HUKOM, SIKMH BimoOpaxkae
MPOIYKTUBHY HiSUIBHICTB JTMCTKOBOTO amapary BIIPOJIOBXK BereTallii pOCIuH.

3a maHuMu 0araTthboX JOCIIKEHb BIJI3HAYAETHCS MO3UTUBHHUMA BIUIMB JOOPHUB
Ha BEJMYMHY (POTOCHHTETUYHOTO MoTeHIiany [48, 72, 162].

[IpoBeneHHsT TO3aKOPEHEBOTO TMDKUBJICHHS TIO3UTUBHO BIUIMBAJIO Ha
(GOTOCMHTETUYHUI TOTEHIIan pocauH KykKypymsu (mox. I'. 1-3, Tabm. 3.5).
Bnopoaosx Bererariii KyKypya3u (OTOCHHTETHYHUN TOTEHINAn 3pocTaB. HaliBuiii
1oro 3HaueHHs 3a(iKCOBAaHO 3a TMO3aKOPEHEBOTO IMIKUBICHHS MIKPOJ0OpUBAMH,

KapOaMiJIoM Ta CyJb(paToOM MarHito.
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IIpu ynoOpenHi NgoPsoKe Ha KOHTpOJSBEHOMY BapiaHTi (OTOCHHTETUYHUIN
moTeHIian craHoBuB 2642,0 Tuc. M? mi0/ra, 3a IIKUBIECHHS MIiKpOZOOpHBAMH —
2866,1, mikpogoOpuBamu Ta kapbamigom — 2902,0, a mikpogodpuBamMu, kapdamizom
Ta cynb(aToM Maruiro — 2945,4 tuc. m? 1i6/ra.

[TimxuBnenHs y (a3zy BUKHIAHHS BOJIOTI TaKOXX IIiJBUINYBAJIA BEIUUUHY
dboTocuHTEeTUYHOTrO TOTeHIiany. [Ipu 3acTocyBaHHI MiKpOJOOpHB 1€ MOKa3HUK
cTaHoBUB 2736,6 TnC. M? 1i6/ra, MikpogoOpuB 1 kKapbaminy — 2744,8, a MikpomoOpuB,
kapbaMiny Ta cynb(aTy Marsio — 2767,3 tuc. M? 1i6/ra.

3acTocyBaHHS MMiJHKUBIICHB MICIISI LIBITIHHS MaJjlo 3HAYHO MEHIIHNH BIUIUB, HIXK Y
nonepenHi crpoku. Ilpu 3acTtocyBaHHI MIKpoAOOpPUB (POTOCHHTETHYHUN MOTEHIIANT
cranoBuB 2647,9 tTuc. M? 1i6/ra, MikpogoOpus i kapbaminy — 2648,6, a Mikpog0OpUB,
kapbamify Ta cynbdary Marsiro — 2650,1 tic. M2 nid/ra.

Tabnuys 3.5
DOTOCHHTETUYHHMI MOTEHLIAJ NMOCIBIB KYKYPY/I3H 32JI€2KHO BiJl y100peHHs

(2018-2020 pp.), THc.mM? 1i6/ra

daza 3 (T —— Hopwma no6pus (A)

06&2? o ©) NsoP10Kso N120Ps0K100 N160PsoK140

KonTtpoman — 2642,0 2954 .4 3137,1

1* 2866,1 3118,8 3483,1

10 nmucTkiB 2* 2902,0 3157,3 3521,0

3* 29454 3212,6 3572,7

A 1* 2736,6 3017,8 3244.8

. 2* 2744,8 3027,6 3258,1

ponen 3* 2767,3 3045,3 3271,3

. 1* 26479 2959,8 3143,1

thes 2% 2648,6 2963,1 31432

HPTTIH 3* 2650,1 2965,1 3146,3

[Mpumitka: 1* - mimkusnenns Pexconin ABC + Maize boost; 2* - mimkuBneHHs: Pexconin
ABC + Maize boost + kapbamin 5%; 3* - mimkusnenas Pekcomin ABC + Maize boost + kapbamin
5% + cynbdat maruiro 5%.
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301nbiieHHs HOopMU A00puB 110 N120PsoKigo MiaBUIIYBaIO (POTOCUHTETUUHUI

MOTeHIliaN, SKHi cTaHoBUB 29544 Tuc. M2

n10/ra Ha KOHTPOJIbBHOMY BapiaHTI.
3acTocyBaHHS MIKPOJOOPHUB CHPHUSAJIO MiJBUIICHHIO (DOTOCHHTETHYHOTO MOTEHITIATY
1o 3118,8 tuc. M? ni6/ra, mikpomoOpus i kapbaminy — 3157,3, a MikpomoOpus,
kap6aMiny Ta cynb(ary Marsiro — 10 3212,6 Tuc. M2 1i6/ra.

[Ipu 3acTocyBaHH! MiKUBJICHb y (a3l BUKHUIAHHS BOJOTI MIKpOAOOpHMBaMU
goTocunTeTHUHMI ToTeHNian craHoBuB 3017,8 Thc. M? fi6/ra, MikpomoOpuBamu i
kapbaminom — 3027,6, mikpogoOpuBamu, kapbamizoM Ta CyiabhaTOM Mar”iro —
3045,3 tuc.m? nib/ra.

[TixuBIeHHST TIiCAA LBITIHHA MaJlo MEHINWN BIUIMB Ha (POTOCHMHTETHYHHI
MOTEHI AN, SIKHi cTaHOBUB 2959,8-2965,1 tuc. m? aib/ra.

HaiiBumii noka3HUKH  (OTOCHHTETHYHOIO TIOTEHIIady OTpUMAaId  IpH
ynoopenni B HopMi N1goPgoKi40. Ha KoHTpOSIEHOMY BapiaHTI 11€¥ TOKa3HUK CTAaHOBUB
3137,1 tuc. mM? nib/ra, mpu TPOBEAEHHI MiJKMBJIEHb MikpomoOpusamu — 34831,
MikpogoOpuBamMu 1 kapOamigom — 3521,0, a MikpogoOpuBamMu, kKapOamizoM Ta
cynbdarom MarHio — 3572,7 tuc. m? 1i6/ra, mwo Ha 13,2 % 6inblue Big KOHTPOIIO.

[TozakopeneBe miKUBIEHHS Y a3y BHUKHUJAHHA BOJOTI T1JBUILYBAJIO
goTocunTeTHUHMI noTeHIian 10 3244,8-3271,3 Tuc. M? 1i6/ra, a IpH IIiIKUBICHHI
micng uBiTiHaS — 3143,1-3146,3 THC. M? #ib/ra.

Ha ocHOB1 mpoBefeHUX AOCIIKEHh BCTAHOBJICHO, IO HAWBHINHMN TOKa3HUK
(OTOCHHTETUYHOrO MOTEHIIANy 3a0e3euye BUPOLYBaHHS KYKYypY/I3H 3a yI0OpeHHs
y  HopMi  NigoPsoKisp Ta  mpoBeAeHHS  MO3aKOPEHEBOTO  IMiJKUBJICHHS
MiKpofoOpuBaMu, KapOaMiioM Ta cyibdaToM MarHiro y ¢asi 10 JucTkiB, sike
OTITUMI3Yy€ KUBJICHHS POCIIVH.

[Ile omHWM BaXXJIMBUM ITOKa3HUKOM € YHCTa MPOIYKTHUBHICTH (DOTOCHHTE3Y,
gKa BiIoOpakae poOOTy acuMulsAIiiHOrO amapary. llell moka3HHMK XapakTepusye
KUTbKICTh HaKOMHMuYeHOi OloMac, sKa yTBOPWJIACH OJUHUIICIO IUJIOLI JUCTKIB 3a
ONMHUIIID dYacy. Yucrta TPOAYKTUBHICTh (POTOCHHTE3Y XapaKTepu3ye T000BY

PI3HUIIIO MK (POTOCHHTE30M Ta AUXAHHSM pociiuH [38].
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[Ipu ymoOpenni B HopMi NgoPsoKey y mepiom cxomm — 12 nuctkiB Ha
KOHTPOJBHOMY BapiaHTi 4MCTa NPOAYKTHBHICTE (POTOCUHTE3y cTaHoBMIA 4,67 /M2, a
npu mimkusineHuax y 10 mactkis — 10,73-10,75 r/m? (nox.JI. 1-3, tabm. 3.6).
Tabnuys 3.6
Yucra npoaAyKTHUBHICTH (DOTOCHMHTE3Y KYKYPY/A3H 3aJI€2KHO Bijl y100peHHs

(2018-2020 pp.), r/m? 3a mo0y

Hopma daza ITixuB- ®daza pO3BUTKY POCIUH
n00puB | 00poOKHU JeHHd | cxoau — 12 12 1. — | uBiTiHHg — | Mou. cT. —
(A) (B) ©) JIUCTKIB IBITIHHS MOJI. CT. BoCK. CT.
KOHTPOJTb — 4,67 7,64 8,94 6,03
10 1* 4,73 8,18 9,30 6,20
e 2% 4,73 8,21 9,29 6,21
3 3* 4,75 8,29 9,33 6,20
%X | buxu- 1* 4,67 7,93 9,11 6,22
o% JTAHHSA 2* 4,69 7,96 9,12 6,22
Z | onori 3* 4,67 8,18 9,10 6,21
. 1* 4,67 7,66 8,94 6,19
e 2% 4,67 7,64 9,00 6,23
HBITHHA 3* 4,69 7,64 8,99 6,24
KOHTPOJTb — 470 8,02 8,95 5,92
10 1* 4,72 8,56 9,37 6,66
. 2% 4,76 8,59 9,43 6,63
g |JHMCTKIB 3* 4,81 8,58 9,46 6,63
%X [ Buxu- 1= 4,68 8,48 9,19 6,31
% | namms 2% 4,72 8,49 9,22 6,37
= | Bonori 3* 4,70 8,51 9,24 6,37
. 1* 4,70 8,02 8,99 6,25
e % 4,70 8,02 9,00 6,32
HBTTHEA 3* 4,70 8,02 9,01 6,34
KOHTPOJIb - 4.80 8,12 9,45 6,27
10 1* 4,83 8,69 9,70 6,53
. 2% 4,85 8,69 9,70 6,56
g |JHMCIKIB 3* 4,82 8,72 9,74 6,54
% | puxu- 1* 4,80 8,56 9,54 6,45
Dg TAHHS 2* 4,78 8,62 9,55 6,48
= | Borori 3* 4,80 8,65 9,57 6,55
L 1* 4,78 8,13 9,50 6,44
- 2% 4,80 8,12 9,55 6,49
HBITIHEA 3* 4,80 8,11 9,58 6,51

[Tpumitka: 1* - mimkusnennst Pexcomin ABC + Maize boost; 2* - mimpkuBneHHs Pexcomnin
ABC + Maize boost + kapbamin 5%; 3* - mimkusnenus: Pekconin ABC + Maize boost + kapbamin,
5 % + cynedar marniro, 5 %.
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Y mepiog 12 AMCTKIB — UBITIHHA YHUCTa NPOAYKTHUBHICTH (DOTOCHHTE3Y
30inpmmuaacs. Ha KOHTpONLHOMY BapiaHTi L€l NMOKa3HUMK CTAHOBUB 7,64 /M2, mpu
IpOBEAEHHI ImimkuBIeHb y (azi 10 mucTkis — 8,18-8,29 r/M?, a npy miHKUBIEHHAX Y
¢asi Bukuganns Bonoti — 7,93-8,18 r/m>.

Haitb6iy1p11i MoKa3HUKKA YUCTOT MPOJYKTHUBHOCTI (DOTOCHHTE3Y OyJIM y mepion
LIBITiHHSA — MOJIOUHOI cTUriIocTi. Ha KOHTpoJIi el MOKa3HUK cTaHOBUB 8,94 /M2, pH
3acTocyBaHHi mijpkuBieHb y (aszi 10 muctkis — 9,30-9,33 r/M?, y ¢dasi Bukumanus
Bosoti — 9,10-9,12, micns usitinas — 8,94-9,00 r/m? 3a 100y.

B nepios M0OI0YHOT — BOCKOBOI CTUIJIOCTI KYKYpPYA3U YUCTA MPOJYKTUBHICThH
dboTOCUHTE3y 3HM3MIIACS, OCKUIBKU B 1€ Yac B POCIMHAX MPOXOIUThH MEPEPO3MOILI
IUIACTUYHUX PEYOBUH Ta IIJCMXaHHS HIKHIX JHCTKIB. YucTa NpOAYKTHUBHICTH
GoTOCHHTE3y Ha KOHTPOIBHOMY BapiaHTi craHoBuia 6,03 /M2 Ipu HPOBEICHHI
nijpkuBiens B 10 auctkis — 6,20-6,21 r/M?, y da3y BukupaHHsa BonoTi — 6,21-6,22,
micng uBiTiHHS — 6,19-6,24 /M.

30inb1eHHss HOpMHU A00pUB 110 Ni20PsoKioo CHpHUSIIO MiABUILEHHIO YHUCTOT
MPOJYKTUBHOCTI (POTOCUHTEZY, SIKa Ha KOHTPOJIHHOMY BapiaHTI y Mepiof CXOIU —
12 nmuctkiB Oyna 4,70 /m? 3a 100y. [Ipu npoBeaeHHi mimkupaeHs B 10 TUCTKIB 4ncTa
IPOLYKTHBHICTE (OTOCHHTE3Y cTaHOBMIA 4,72—4,81 r/M2.

VY mepiog 12 nUCTKIB - MBITIHHA YHCTa TPOIYKTUBHICTH (DOTOCHHTE3Y Ha
KOHTPOJNILHOMY BapianTi crtanoBuna 8,02 r/mM%  IIpoBeEHHS IO3aKOPEHEBOTO
mipxkuBiaeHHs y ¢asi 10 JMCTKiB MiBMIMyBago Ied MOKa3HUK 10 8,56-8,59 r/m?,
IiKUBIEHHS y a3y BUKMAAHHS BonoTi 8,48-8,51 1/M2,

VY nepio UBITIHHSA - MOJIOYHOI CTUIJIOCTI MOKAa3HUKU YUCTOI MPOAYKTUBHOCTI
¢orocunTe3y Oynu HAWBUIIMMHU i Ha KOHTPOJLHOMY BapiaHTi cTaHOBWIM 8,95 r/m?,
3a MPOBEICHHS MIKUBIEHHS y (a3l 10 nucTkiB 1eil moka3Huk cranoBuB 9,37-9,46,
y ¢a3i Bukuganns Bonoti 9,19-9,24, micns uitiaasg 8,99-9,01 r/m?.

Yucra npoAyKTUBHICTh (pOTOCHHTE3Y Yy (Da3l MOJOYHO - BOCKOBOi CTHUIJIOCTI
3HIKYBajacs i Ha KOHTPOJNLHOMY BapiaHTi craHoBwid 5,92 r/m?. IIpoBeneHHs
nipkuBiIeHHsT (a3l 10 MUCTKIB COpUsIIM MiBUIICHHIO IIHOTO IMOKa3HUKA 10 6,63—

6,66 r/M?, y dasi BuKkugaHHs BosoTi 6,31-6,37, micns uBiTiHHA 6,25-6,34 /M2
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[Tpu ymobpenni NigoPgoKiso umcTa TpOayKTHUBHICTH (POTOCHMHTE3Y y MEPioj
cxomu — 12 mmcTkiB cranoBwia 4,80 1/M? Ha KOHTpOJBHOMY BapiaHti. Ilpm
MPOBEJICHHI MI/DKUBJICHh Yy (a3l 10 aucTkiB 1ied moka3HuK 30uIbmUBCA 10 4,82—
4,85 t/m°.

VY nmepiog 12 JUCTKIB — UBITIHHS 4YHUCTa MPOIYKTUBHICTH (HOTOCHUHTE3Y
craHoBuna 8,12 r/M?> Ha KOHTPOJIBLHOMY BapiaHTi. 3aCTOCYBaHHS ITiKHBJICHb B
10 nmucTKIB KyKypyA3W MABUIIIIIO IIEW TOKa3HHUK 110 8,69—8,72, y da3i BUKUAaHHS
BOJIOTI — 8,56—8,65 r/m2.

[Tepiox HBITIHHA — MOJIOYHOI CTHUTJIOCTI XapaKTEPU3YETHCS HANOUIBIIION
YUCTOIO MPOIYKTUBHICTIO oTocuHTE3y. Ha KOHTpOIbHOMY BapiaHTi LEH MOKa3HUK
craHoBuB 9,45 r/™M%, npu migxmsnenHsx y 10 mumctkis — 9,70-9,74 r/m?% y dasi
BUKHJAHHS BoJIOTI — 9,54-9,57, micns uBiTinag — 9,50-9,58 r/m?.

VY nepioa MOJIOUHO — BOCKOBOI CTUTJIOCTI YMCTA MPOAYKTUBHICTH (POTOCHHTE3Y
sHu3WiIacad. Ha KoHTpoii Hell MOKasHMK CTaHOBUB 6,27 T/M2, a IIpU IPOBeICHHI
nipkuBiIeHs y (aszi 10 muctkiB — 6,53-6,56, y da3i Bukuganus Bonoti — 6,45-6,55,
micng uBiTiHES — 6,44—6,51 T/M°.

[linBUILIEHHS HOPMHU JOOPHUB CHPUSIO 30LIBIIEHHIO YHUCTOI MPOAYKTHBHOCTI
dotocuntesy. HalOinpmmii MO3UTUBHWM BIUIMB Ha  TOKa3HUKHU YUCTO1
MPOJYKTUBHOCTI (DOTOCHHTE3y Maji0 IMPOBEICHHS I103aKOPEHEBUX II1KUBIICHb
MIKpogoOpuBaMH, KapOaMigoM Ta cyiabdaroMm MarHilo y a3t 10 JgucTkis.

HaiimeHmuii BIUIMB BUSBJICHO MPU 3aCTOCYBaHHI MiKUBJICHD ITICIIS [IBITIHHS.

3.5 EdexruBHicrp 3acTocyBaHHsl (YHriuAiB NpPH BHUPOLIYBAaHHI

KYKYpPYA3Hu

Pocnunu Kykypyn3u BHOpPOJOBXK Bereraiii MOXyThb ypaxyBath mnonan 100
BUJIIB 30yIHUKIB TpUOIB Ta OakTepid, BIPyCiB Ta MIKOIJIa3M, Ha PO3BUTOK SIKHX

3HAYHUU BIUIMB MAIOTh IPYHTOBO-KJIIMAaTUYHI YMOBH Ta TEXHOJOT1YHI ACMIEKTH.
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BaxnuBum ¢daktopoM € Te, 1m0 OUIBIIICTh TOCHOJAPCTB MNEPEXOIATh Ha
KOPOTKOpOTAIliiiHy CiBO3MiHY, a00 ¥ HaBITh Ha MOHOKYJIBTYPY KYKYPYI3H, IO
BIUIMBAE HA HAKOMMMYCHHS 1H(EKIIi B IPYHTI.

3rigao pocmimpkens O. 1. bop3ux [14], moTeHuiiiHi BTpaTtu Bijg XBOpOO, sKi
YPOKYIOTh PI3HI OpraHu pOCIMH KYKYpyA3HU, MOXYTh cTaHoButHd 5 — 60 %.
Oco0nuBO MIKOJOYMHHUMH € MyXupyacTa 1 JieTIoua Caxkku, (py3apio3 kaudaHiB. Y
3axiHUX O0MacTAX YKpaiHW 3HAYHOTO TMOIIMPEHHS HAaOyBalOTh XBOPOOW JIHCTS,
cre0e Ta BOJIOTEH, pO3BUTOK sSKMX Moxe mepeBuiryBatu 50 % [47]. LkigmBicTh
TeIBMIHTOCTIOPiO3y ab0 Oypoi IUIAMHUCTOCTI TOJISITaE B MEPEIYacCHOMY BiAMUpPaHHI
JUCTKIB Ta, SIK HACIIJOK, 3HW)KEHHI 3€PHOBOI MPOAYKTHBHOCTI POCIHMH KYKYpyA3U
[65]. M. II. Cekyn ta O. B. CHixok [147] Bka3yrOTh Ha Te, II0 Yy 30HI 3aXiJHOTO
[Tomiccs poO3BUTOK TEMHOI IUTICHSIBH, Cipoi rHWII Ta (y3apiody csramu 7,0 %, a
resbMiHTOCIOpiody — 15,9 %.

Hocmimkenns, nmpoeaeHi B. M. Box, O. ®. Aatonenkom ta ®@. C. [Naynmem
[24] BkasyroTh, MmO B ymoBax XMenpHUIBKOro iHCTUTYTY AIIB mommpeHHs
reJIBMIHTOCIIOPI03Y KyKypym3u ctaHoButh 11,0-53,3 % posButkom 1,2—11,5 Gamis
3aJIE’KHO BiJ TIOPUIHOTO CKIIAy.

3a pe3yinbTaTamMu TPOBEACHUX JIOCTI/KEHb 3aCTOCYBaHHS (DYHTIIHIIB
BIJIMBAJIO HA PO3BUTOK Ta MOIIMPEHHS TeIbMIHTOCTIOPio3y Kykypym3u (mox. E. 1-3,
Tabm. 3.7).

VY dasi 12 nuCcTKIB KyKypyJI3U PO3BUTOK IreJIbMIHTOCIOPIO3y CTaHOBUB 6,8—7,1
%, nommpenHs 8,9-11,3 %. OnnopazoBe 3acTocyBaHHs (QYHTIUIY 3MEHIINIIO
PO3BUTOK rebMiHTOCTIOPio3y 10 3,6 %, mommpenHs — 5,8-6,0 %.

Ha xoHTposbHOMY BapiaHTI PO3BHTOK TEIbMIHTOCIOPiO3y y a3l IBITIHHS
crtaHoBuB 15,7 %, nowmmpenns — 17,1 %. OgHopa3oBe 3acTocyBaHHS (QYHTIIUIY Y
dazy 10 AUCTKIB COIPUSIIO 3HUKEHHIO PO3BUTKY 10 7,6 %, a mommpenHs — 10 9,5 %.
VY nepio1 BOCKOBOI CTUTJIOCTI PO3BUTOK CTAHOBUB Ha KOHTPOJIi 29,9 %, mommpeHHs —
34,7, a npu 3actocyBaHHi AbGakycy — 13,9 pos3Butrok Ta 16,0 % — mnommpeHHs

XBOPOOH.
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Tabnuys 3.7

Po3Butok reabminrocnopiosy (Helminthosporium turcicum Pass.) na pocannax

Kykypyasu (2018-2020 pp.), %

: i BockoBa
®a3u GyHrimuaHuX 00poOOoK 12 mmetiin Heirirs CTULILCTE
pP.* IT.%* P.* IT.%* P.* IT.%*
1. KonTpons (0e3 GpyHTinuIiB) 7.1 11,3 15,7 17,1 29.9 34,7
Abakyc (1,5 n/ra)
2. 10 mactkie (BBCH 20) 3,6 5,8 7.6 9,5 13,9 16,0
3. Bukunanus Boaoti (BBCH 59) 7.0 6,9 9,5 12,2 14,0 16,2
4. ITicna uitinas (BBCH 69) 6,9 11,1 | 155 | 154 | 166 | 17.4
5. Hanus sepra (BBCH 75) 69 | 112 | 155 | 170 | 18,0 | 19,3
Aobakyc (1,5 n/ra) ; Koponer (0,7 n/ra)
6. 10 IMCTKIB; BUKHIAHHSA BOJIOTI
(BBCH 20: 59) 3,5 6,1 4.8 7,3 7,1 9,1
7. 10 nuCTKIB, mICaAS LBITIHHSA
(BBCH 20 ; 69) 3,5 6,0 1,7 9,3 8,3 9,5
8. 10 nmuCTKIB; HAJTUB 3epHA
(BBCH 20; 75) 3,6 5,8 7,6 9,4 8,7 10,2
9. Bukummga"dHs BOJIOTI, MICHA
usitinas (BBCH 59; 69) 6.9 6.8 9.3 124 14,2 138
10. BukupmaHHs BOJIOTI, HaIUB
sepra (BBCH 59; 75) 6,8 8,9 9,5 12,5 14,7 15,4
Aobakyc (1,5 n/ra); Koponer (0,7 n/ra); Kycronuis (0,9 n/ra)
11. 10 nucTKiB; BUKHIAHHS
BOJIOTI; IT1CJIS IIBITIHHS 3,4 6,0 4.1 6,8 4.4 7,8
(BBCH 20; 59; 69)
12. BukumanHsg BOJOTI, IICIA
I[BITIHHS; HAJIMB 3epHa 7,0 8,9 9,4 12,3 10,2 11,6
(BBCH 59; 69; 75)
Abaxkyc (1,5 n/ra); Koponer (0,7 n/ra); Kycronis (0,9 n/ra); Axanto (1,0 n/ra)
13. 10 7wuCTKIB; BUKHIAHHS
BOJIOTI; MICHS UBITIHHA, HaJMB | 3,3 5,8 3,9 6,7 4.0 1,2
sepHa (BBCH 20; 59; 69; 75)
2018 0,2; 0,2; 0,5; 0,4; 0,8; 0,8;
HIP o5 % 2019 0,2; 0,2; 0,4; 0,3; 0,7; 0,7;
2020 0,2 0,3 0,6 0,5 1,0 11

[Tpumitka: P.* — po3Butok; I1.** — momupenHs.
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Jlemo MeHm edekTuBHUMH Oyiau O0OpoOKM pPOCIMH KyKypya3u y dasi
BUKUIAHHS  BOJIOTI, OCKUIBKM  TEpIIi  CUMOTOMH  YPaKCHHS  POCIUH
reJIbMIHTOCIIOPi103y crioctepirain y ¢asi 10 aucTkiB. PO3BUTOK IeIbMIHTOCIIOPIO3Y Y
¢a3zi BockoBoi cturiocti cranoBuB 14,0, nomupenns — 16,2 %.

3actocyBaHHA (YHTIUMAY MICHS ILBITIHHA CHPHUSJIO 3HUKEHHIO PO3BUTKY
reJibMiHTOCTIOpio3y Ha 13,3 MOpIBHSHO 3 KOHTpoOJieM, sKUil cTaHOBUB 16,6 %.
[TommpenHst xBopoOu Takok OyJI0 MEHITUM BiJ KOHTpoJio — 17, 4 %.

Haiimennty e(peKkTUBHICT, TIPOTH PO3BUTKY T'€IBMIHTOCIIOPIO3Y  cepen
BapiaHTIB OJIHOKPATHOTO 3aCTOCYBAaHHS MpEMapaTiB CIOCTEPIraau 3a OONPUCKYBaHHS
AObakycoMm y nepioa HanuBY 3epHa. Po3BuTok xBopooOu ctanoBus 18,0, o Ha 11,9 %
MEHIIIE B1J KOHTPOJIt0, momupenns — 19,3 %.

O6poOka pociaun y ¢azy 10 aucTkiB Ta B MepiojJ BUKUAAHHS BOJIOTI Oyna
HaNOUIBII ePEeKTUBHOIO cepel BapiaHTIB ABOKPATHOTO 3aCTOCYBAHHS (DYHTIIIH/IIB.

Po3Butok rempminTocmnopiody cranosuB 7,1 %, mo Ha 22,8 % MeHIIe Bia
KOHTpoOJIt0, nomupeHHs — 9,1 %, mo Ha 25,6 % MeHIIe BiJ KOHTpOJo y (asi
BOCKOBOI CTHUTJIOCTI.

3actocyBaHHs QyHTIIUAIB y 10 TUCTKIB Ta MICHs UBITIHHS TaKOX Maji0 BUCOKY
edeKTUBHICTh. PO3BUTOK Te€NbMIHTOCIIOPiO3y Y (a3l BOCKOBOI CTHUTJIOCTI CTAaHOBHUB
8,3 %, mo Ha 21,6 % MeHIIe Bij KOHTpOJIO, momupeHHs — 9,5 %, mo Ha 25,2 %
MEHIIIE Bl KOHTPOJIIO.

3actocyBanHa (QyHrinuaiB y Bapianti 8) 10 JUCTKIB Ta HaJIMBY 3€pHA
3HUKYBAJIM PO3BUTOK TreibMiHTOCTOpiody 10 8,7 %, mommpenHs — 10,2 % y dasi
BOCKOBOT CTHUTJIOCTI.

Menmty eheKTHBHICTh Malld OOpOOKHM y HANpPHKIHIN BereTarii KyKypya3u.
[IpoBenenHst oONpUCKyBaHb y (pa3y BUKUAAHHS BOJIOTI Ta MICJsl LBITIHHA 3HUKYBaJIN
PO3BUTOK TEIBMIHTOCIIOPIO3Y MOPIBHAHO 3 KOHTpoJieM Ha 15,7 %, AKuii CTaHOBUTH
14,2, nommpenns — Ha 20,9, mo ctanoButh 13,8 %. 3a 00poOKH BUKHJAHHS BOJIOTI
Ta HAJIUBY 3€pHA PO3BUTOK CTaHOBUB 14,7, mommupenus — 14,1 %.

Tpupasose 3actocyBanHst QyHTIIUAIB y ¢da3i 10 TUCTKIB, BUKUIAHHS BOJIOTI Ta

micisl UBITIHHA 3a0€3MeYnsIo 3HUKEHHS PO3BUTKY rejbMIHTOCHOpio3y Ha 25,5 %, 1
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cTaHOBUB 4,4, TOMMPEHHS TOPIBHIHO 3 KOHTPOJEM 3HU3WIOCS 26,9, 1 CTaHOBUB
7,8%. ObmnpuckyBanss y ¢a3i BUKUAAHHS BOJIOTI, MICJSA IBITIHHSA Ta HAJIWBY 3€pHA
CTPUMAJIO PO3BUTOK T'€JIbMIHTOCIIOPio3y Ha piBHI 10,2, mommupenns — 11,6 %.

Hatikpammii 3aXucT BiJ T€IbMIHTOCIIOPIO3y KYKYypyA3u 3a0e3leuuB BapiaHT
YOTUPUPA30BOT0O 3acTOCYBaHHS (QyHTIUAIB y (a3u 10 JIUCTKIB, BUKUJIAHHS BOJIOTI,
micysl [BITIHHS Ta HAIMBY 3epHa. PO3BUTOK Ha 11bOMY BapiaHTi craHoBuB 4,0 %, 110
MEHIIIE BiJg KOHTpoJto Ha 25,9, mommpenns — 7,2, mo Ha 27,5 % wMeHme Bix
KOHTPOJIO Y (a3l BOCKOBOI CTUTJIOCTI.

P03BUTOK TE€NBbMIHTOCIIOPIO3Y BIAPI3HIBCS Y POKU AOCHimkeHb (puc. 3.1). ¥V
2018 p. y ¢azi BOCKOBO1 CTUTIIOCTI PO3BUTOK IreIbMIHTOCIIOPi03y cTaHOBUB 31,2 %, y
2019 p. — 24,2, a 'y 2020 p. — 34,3 %. lle, 1iMOBipHO, MOB’SI3aHO 3 KJIIMATHIYHUMHU
0COOJIMBOCTSIMU YMOB POKIB JTOCITIIPKEHb.
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BapianT nocniny

Puc. 3.1 Po3Butok reabminrocnopiosy (Helminthosporium turcicum Pass.)

KYKYPY/A3H B poKH jJociaimkenb (2018-2020 pp.), %

ITpu 3actocyBanHi ¢yHriuaiB B ¢aszi 10 JUCTKIB P3BUTOK T'€IBMIHTOCIIOPIO3Y

cranoBuB 11,2-16,0 % 3anexxHo BiJl pOKY JOCITITKEHb.
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EdexTuBHuM Takox Oyio mBopa3oBe 3actocyBaHHs (QyHrinumiB y ¢azi 10
JUCTKIB, BUKHIAHHS BOJOTI Ta 10 JHCTKIB; MIC/IS UBITIHHS, 1€ PO3BUTOK XBOPOOH
cranoBuB 6,7-10,2 %.

Haii6inpmy edekTHBHICTH 3acTocyBaHHS (YHTILMIIB CIOCTEpiraiud 3a
TPUPA30BOr0 OOMNPHUCKYBaHHS Yy BapiaHTi 10 JUCTKIB, BUKHMJIAHHS BOJOTI; TIiCIs
IBITIHHS, JI€ PO3BUTOK T'€IbMIHTOCTIOPiOo3y cTaHOBUB 3,7—4,8 % Ta 4OTUPHUPA30BOrO
—y ¢asi 10 n1ucTKiB; BUKUAAHHA BOJIOTI; MICIs IBITIHHS; HAJIWB 3€pHA, € PO3BUTOK
XBOpoOU cTaHOBUB 3,3—4,4 % 3aJIe’)KHO B1Jl POKY JOCIIIIKEHb.

3rigao mocnimkens Dey U. 3 cmiBaBTOpamu [215], BTpaT Bpokaro 4epes ipky
KyKypy3u ctaHoBuwin 11,75-60,53 %. 3actocyBaHHd 1mectd 00poOOK (pyHTrinuaoM
MOBHICTIO KOHTpOIoBa XxBopoOy. denopenko B. I1., [Tamenko 0. M., ynka E. JI.
[168] Bka3ytoTh, o B ymoBax JlicocTemy 3axiHOTO BTpAaTH BPOKAIO KYKYPYA3H Bif
1pxi ctaHoBIATH 5—10 % B cepeaHbOMY.

3a pe3ysbTaTaMy HaIIUX JOCIHIJKEHb BI3HAYEHO PI3HUM CTYMIHB MPOSBY 1pXKi
KYKypyA3u 3ajJeXHO Bif 3actocyBaHHS ¢yHrinumiB (mox. XK.1-3, tabdn. 3.8). Ha
KOHTPOJILHOMY BaplaHTi PO3BUTOK Yy (a3l BOCKOBOI CTUIJIOCTI CTaHOBUB 22,3,
nommpeHHs — 25,6 %. 3acrocyBanHs GyHrinuay B 10 JUCTKIB CTpUMAanIo PO3BUTOK
XBOpoOH, skuit y a3l BOCKOBOi CTHUTIIOCTI cTaHOBHMB 9,5, mommupenus — 12,4 %.
O6npuckyBaHHs y a3y BUKUJIAHHS BOJIOTI CIIPHSUIIO 3HIDKEHHIO PO3BUTKY 110 7,5 %,
a nowmupeHHss — 14,9 % y da3i BOCKOBOi CTHUIJIOCTI, IO MEHIIE BiJ KOHTPOIIO
BiamoBigHO Ha 12,8 Ta 13,2 %. O6poOka pociavH Micis HBITIHHS Ta I 9ac HAJIUBY
3epHa Maja HaWMEHIIW BIUIMB Ha PO3BUTOK ipxkKi. Po3BuTok cranosuB 17,6-18,3 %,
nommpenHas — 15,8-17,6 %. Cepen BapianTiB JABOpa3oBOi 0OpoOKH (DyHTIITUIOM
Halle(peKTUBHIIIUM TPOTH 1pKI KYKYpYyI3H BUSBUJIOCA OOmMpucCKyBaHHS y ¢azy 10
JIMCTKIB Ta BUKUJAHHS BOJIOTI, i€ PO3BUTOK CTaHOBUB 5,9, a nommupenns — 10,1 %.

Bucokuit 3axWcT Bim IpKi TaKOX CIOCTEpIrajd Ha IHIIUX BaplaHTax
JIBOPA30BOTO 3aCTOCyBaHHsA (YHTINMIIB, J€ PO3BUTOK CTaHOBUB 6,8—7.4, a

nomupenHs — 10,6-11,5 %.
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Tabnuys 3.8

Po3BuTok ip:ki (Puccinia sorghi Schw.) Ha pociamHax KyKypya3u
(2018-2020 pp.), %

_ 12 nucTKiB I{BiTiHHA Bocrkosa

Ctpoku GpyHTIIUAHUX 00POOOK CTUTJIICTh
P.* | IL** | P* | IL** | P.* | IL**
1. KonTposs (6e3 GpyHrinumiis) A7 | 84 | 158 | 21,9 | 22,3 | 25,6

Abakyc (1,5 n/ra)

2. 10 mactkiB (BBCH 20) 1,1 4,8 45 7.4 95 | 12,4
3. Bukunanus Boaoti (BBCH 59) 47 8,2 5,2 9,2 74 | 149
4. Tlicns upitinasg (BBCH 69) 4,6 83 | 157 | 216 | 176 | 158
5. Hanus 3epua (BBCH 75) 45 | 82 | 156 | 21,7 | 183 | 17,6

Aobakyc (1,5 n/ra); Koponer (0,7 n/ra)

6. 10 TUCTKIB; BUKMIAHHS BOJIOTI

(BBCH 20; 59) 11 | 47 | 35 | 54 | 59 |101

7. 10 MUCTKIB; ITiCJIS IBITIHHS

(BBCH 20; 69) 12 | 48 | 44 | 75 | 7,3 | 10,6

8. 10 muCTKiB; HAMB 3epHA

(BBCH 20; 75) 1,1 | 47 | 46 | 76 | 74 | 113

9. BukngaHHs BOJIOTI; MICJS L[BITIHHS

(BBCH 59; 69) 45 | 81 | 53 | 88 | 7,1 |115

10. BukuganHs BOJIOTI; HAJIUB 3€pHA

(BBCH 59; 75)

47 | 82 | 52 | 92 | 68 | 108

Aobakyc (1,5 n/ra); Koponer (0,7 n/ra); Kycronuis (0,9 n/ra)

11. 10 auCTKIB; BUKMIAHHS BOJIOTI;

micis usitinas (BBCH 20; 59; 69) 12 | 46 | 26 | 53 | 35 | 85

12. BukumaHHs BOJIOTI; ITICJIS LIBITIHHS,

nams sepua (BBCH 59; 69; 75) 46 | 81 | 51 | 90 | 62 | 97

Abakyc (1,5 n/ra); Koponer (0,7 n/ra); Kycroais (0,9 n/ra); Axanro (1,0 /ra)

13. 10 aucTKIB; BUKMIAHHS BOJIOTI;
MICJIS LBITIHHS; HAJTUB 3€pHA 1,1 4.4 2,4 5,3 2,9 8,1
(BBCH 20; 59; 69; 75)

2018 0,2 0,7 0,8 0,3 0,8 0,6
HIP o5 % 2019 0,3 0,5 0,6 0,2 0,6 0,4
2020 0,2 0,8 1,0 0,3 0,9 0,7

[Tpumitka: P.* — po3zButok; I1.#* — nommupeHHs.
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[Ipu TpupaszoBomy 3actocyBanHi QyHrinunis (Adakyc; Koponer; Kycronis) y
¢a3zi 10 nucTKiB, BUKUIAHHS BOJIOTI Ta MICJS LBITIHHS PO3BUTOK ip>Ki CTAaHOBUB 3,5,
nomupeHHs — 8,5 %, 1o MeHie Bijg koHTposto Ha 18,8 Ta 17,1 %, BinmosigHo. [emro
MeEHIy e(peKTHUBHICTh MOKA3aB BapiaHT 3aCTOCYBaHHS (QYHTIIUAIB y (a3l BUKUIAHHSA
BOJIOTI, MICJIS BITIHHS Ta HAJUBY 3€pHA, OCKIJIBKH YpaXK€HHS POCIHMH BiAMIYanIoCs 3
yTBOpeHHsIM 10 JnHCcTKa KyKypyJ3H, MPOTE MPOBEIACHHS OONMPUCKYBaHb CTPUMAIIO
PO3BUTOK XBOpOOH, SIKHI CTaHOBUB 6,2, mommpenHs — 9,7 Haiikpamuii 3axuct Bij
1pK1 KYKYpyA3Ud OTpUMAaJId y BapiaHTI YOTHPHUPA30BOr0 3aCTOCYBaHHS (DYHTIIUIIB Y
dazu 10 7UCTKIB, BUKHMIAHHS BOJIOTI, MICHs IBITIHHA Ta HAJIWBY 3€pHA, SKi
MaKCUMAaJIbHO CTPUMYBAJIM PO3BHUTOK 1pKi. Y 1IbOMY BapiaHTI pO3BUTOK CTAaHOBUB 2,9
%, 110 MeHIIe Big KoHTpomto Ha 19,4 %, nomupenns — 8,1 %, mo Ha 17,5 % meHIe
B1J1 KOHTPOJIIO.

Po3BuTOK 1p3ki BiAPI3HABCS B POKH AOCTIKEeHB (puc. 3.2). Y 2018 p. po3BUTOK
1pxi1 y (a3l BOCKOBO1 CTUTIIOCTI cTaHOBUB 22,8 %, y 2019 p. — 17,1, ay 2020 p. —
27,0 %.

[Ipu 3actocyBanHi pyHrinuay y ¢asi 10 TUCTKIB pO3BUTOK 1pKi CTAHOBUB 7,4—
11,0 % 3anexHO BIiJ POKY MOOCHIIXKEHb, a mpu o0poOui QyHrinuaoMm y dasi
BUKHUAaHHS BOJIOTI — 6,0-8,3 %. 3a nBOpazoBoro 3actocyBaHHs QyHrinuiaiB y ¢asi 10
JIUCTKIB; BUKUJAHHS BOJOTI PO3BUTOK 1pXKi cTaHOBUB 4,7—6,7 %, y 10 TuCTKIB; Ticis
nBitiaasg — 5,3-8,3 %, y 10 mmctkiB; HamuB 3epHa — 5,9-8,4 %. [Ipu 3acTocyBanHi
byHrinuaiB y ga3i BUKUAAHHS BOJIOTI; MICIs IIBITIHHS PO3BUTOK 1p>Ki CTAHOBUB 5,7—
8,0 %, y ha3i BUKMIaHHS BOJIOTI ; HANMKMBY 3epHa — 5,4—7,8 %.

[Ipu TpupazoBoMy 3acTocyBaHHI QyHriuuaiB y ¢asi 10 JIUCTKIB, BUKHIAHHS
BOJIOTI Ta TICJS IBITIHHS PO3BUTOK ipXki cTaHOBUB 2,8—3,9 % 3anexHO BiJ POKY
nociikeHb. HailOoutbiy e(ekTUBHICTh MPOTH 1Pkl KYKYpyA3u 3a0e3neyumnsio
3acTocyBaHHsA npenapariB y (aszi 10 mucTkiB, BUKUIAHHS BOJIOTI, MICHS IBITIHHS Ta

HaJMBY 3€pHA, JIe PO3BUTOK 1pki cTraHoBUB 2,5—3,4 %.
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Puc. 3.2 Po3suroxk ip:ki (Puccinia sorghi Schw.) kykypyasu y ¢a3i BockoBoi

CTHIJIOCTi B poku gociaimkens (2018-2020 pp.), %o

Cepen KOMIUIEKCY 3axOJlIB JJii KOHTPOJO (y3apio3y KadaHiB KyKypyI3H
BaYKJIMBE MicCIIe 3aiiMatoTh (PyHTIIHMIHI OOTIPUCKYBaHHS.

VY Hammx AOCHIKEHHSIX 3aCTOCyBaHHS (DyHTILMIIIB BIUIMBAJIO Ha PO3BUTOK
dy3apio3y kadaHiB y pocnuHax Kykypymsu (moa. M. 1-3, Tabm. 3.9).

Ha xontponpHOMYy BapianTi (0e3 3acTocyBaHHS (YHTIIHAIB) PO3BUTOK
XBOpoOu ctaHoBuB 7,6 %, nomupeHHs — 16,4 %. Ilpu o6pob1i dyHrinumom y daszy
10 TUCTKIB cmocTepiraiy 3HIKEHHS PO3BUTKY XxBopobu mo 4,4 %, mommpeHHS —
13,2%. OpnHopa3oBe o0mpucKkyBaHHs AOakycoM Y Mi3HIII TEPMIHM Bereraii
CIpUSIIO 3MEHIICHHIO PO3BUTKY (y3apiody go 3,6-3,8 %, a mommpenHs — 9,7—
10,4%.

Bumy edextuBHicT, mpenapaTiB mpoTd (¢y3apio3y KadaHIB OTpUMald 3a
JIBOpa3oBoi 00poOku ¢yHrinumamu. 3a oOmpuckyBaHHa y ¢azy 10 JHCTKIB;
BUKHJIaHHS BOJIOTI PO3BUTOK XBOpPOOU CTaHOBUB 2,6 %, momnpeHHs — 4,3; y BapiaHTi
10 naucTkiB Ta micas UBITIHHA — 2,7 po3BUTOK, 4,5 — moumpeHHs; y BapianTi 10

JMCTKIB Ta HAJUBY 3€pHAa — PO3BUTOK CTAaHOBUB 2,8, momupeHus 4,6 %.
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Tabnuys 3.9

Po3Butok ¢ysapiosy (Fusarium verticillioides (Sacc.) Nirenberg) kauaniB Ha

pociaunax Kykypyasu (2018-2020 pp.),%

®da3zu pyHTITUAHIX 00pOOOK Po3BuTOK [MommmpenHs
1. KonTpoms (0e3 GpyHTinuIiB) 7.6 16,4
Abakyc (1,5 n/ra)
2. 10 nmuctkis (BBCH 20) 4.4 13,2
3. Bukunanus Boaoti (BBCH 59) 28 10,4
4., Tlicns upitinasg (BBCH 69) 3,7 9,8
5. Hanug 3epua (BBCH 75) 3,8 9,7
Aobakyc (1,5 n/ra); Koponer (0,7 n/ra)
6. 10 muctkiB; Bukuaanus Bojoti (BBCH 20; 59) 1,9 4.3
7. 10 nmuctkiB; micns usitinas (BBCH 20; 69) 2,7 4,5
8. 10 iuctkiB; HaymB 3epHa (BBCH 20; 75) 2,8 4.6
9. BukugaHHs BOJOTI; MiCIIS IBITIHHS 1,7 4.4
(BBCH 59; 69)
10. BukunaHHs BOJIOTi; HAJIUB 3€pHA 1,7 4,2

(BBCH 59; 75)

Abakyc (1,5 n/ra); Koponer (0,7 n/ra); Kycromuis (0,9 n/ra)

11. 10 nucTKIB; BUKMAAHHS BOJIOTI; ITICIIS
usitinasg (BBCH 20; 59; 69)

1,2

3,7

12. BukumaHHs BOJIOTI; IIICJIS LIBITIHHS, HAJIUB
3epua (BBCH 59; 69; 75)

1,2

3,3

Abaxkyc (1,5 n/ra); Koponer (0,7 n/ra); Kycronis (0,9 n/ra); Axanto (1,0 n/ra)

13. 10 IHCTKIB; BUKHUJAHHS BOJIOTI; ITICIIS

usitinbs; HaiuB 3epHa (BBCH 20; 59; 69; 75) 11 31
2018 0,2 0,5
HIP o5 % 2019 0,3 0,6
2020 0,2 0,4

HaiiBuiy eQexkTUBHICTH cepell JIBOPa30BOrO 3aCTOCYBaHHS (YHTILUIY

OTpUMAaJIM y BapiaHTaX BUKHJIAHHS BOJIOTI Ta MICIs IBITIHHA, € PO3BUTOK CTAaHOBHB

1,9 %, mommpenns — 4,4 Ta BUKHIAHHS BOJIOTI Ta HAJIMB 3€pHA, /I PO3BUTOK

craHoBuB 1,8, mommpenus — 4,2%. [1pu 3acrocyBanus QyHriuuais Tpudi —y ¢azy 10
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JIMCTKIB, BUKHUIAHHS BOJIOTI Ta MICIS MBITIHHS PO3BUTOK XBOpoOW cTaHOBUB 1,2 %,
nomupeHHs — 3,7%.

VY BapiaHTax TpUPaA30BOTO 3aCTOCYBaHHS (YHTIUAIB PO3BUTOK (y3apio3y
ctanoBuB 1,2, mommpenus 3,3-3,7 %.

HalieekTuBHIIIUM BapiaHTOM 3aXHCTy KYKypya3u Bi ¢y3apio3y KadaHiB
BUSIBUJIOCH YOTUPUPA30BE 3aCTOCYBaHHS (yHrinuiB y Ga3y 10 TucTkiB, BUKUJAHHS
BOJIOTI, MICTS LBITIHHS Ta HAJMBY 3€pHA, MPHU SIKIA PO3BUTOK (y3apio3y CTaHOBUB
1,1, mommpenns — 3,1%.

Po3BuTOK (hy3apiosy Biapi3HABCS B POKH IMPOBEACHHS AOCTIKEHD (puc. 3.3).
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BapianT nocminy

Puc. 3.3 Po3Buroxk ¢y3apiosy (Fusarium verticillioides (Sacc.) Nirenberg)

KYKYPY/A3H 32 poku pocaimkenb (2018-2020 pp.), %o

HaiiGinpmioro po3BuTky xBopoba Hadymna y 2019 p., mo craHoButs 9,3 % Ha
KOHTPOJIBHOMY BaplaHTi.

VY 2018 p. possutok ¢y3apiozy craHoBuB 8,0 %, y 2020 p. — 5,5 %. Ilpu
3acTocyBaHHl (yHrinmuay y ¢asi 10 aucTKiB po3BUTOK (Py3apiody cTaHOBUB 3,2—

5,4 %. Ilpu omHOpa3zoBOMYy OOMpHCKYBaHHI GYHTIHAOM Yy (a3l BUKHIAHHS BOJOTI
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pPO3BUTOK XBOpoOHM crtanoBuB 2,0-3,0 %, micns UBITIHHS Ta HANUBY 3€pHa — 2,7—
4,7%.

Cepen  BapiaHTIB  JIBOPA30BOTO  3aCTOCYBaHHA  (PYHTIIUAIB  OLIBIITY
epeKTUBHICTh Mau QYHTIIUAHI 0OpOOKH y Mi3HI TEPMIHU BeTeTallli — y BUKHIAHHS
BOJIOTI; TICJIS HBITIHHS Ta BUKWJIAHHS BOJIOT1; HAJUBY 3€pHA, JIE PO3BUTOK XBOPOOU
ctanoBuB 1,0-2,1 % 3a1ekHO BiJ POKY JTOCTIHKEHb.

Yor1upupazoBe 3acTocyBaHHS (PYHTIIIUIIB 3a0€3MEUNI0 HAWHKINN PO3BUTOK
dy3apio3y, o cranoButh 1,0-1,2 % y poku 10CHII>KEHb.

Ha po3Butok Ta mommpeHHs XBOpoO KyKypya3u BIUIMBAaE OaraTo YMHHUKIB,
30KpeMa BaroMui BILIMB MAlOTh TEMIIEpATypa Ta OMaau BIPOIOBK BETETAIIii.

[IpoBenena Hamu oliHKA €(DEKTUBHOCTI MpenapaTiB CBIIYUTh, O (YHTIITUIH,
K1 3aCTOCOBYBAJIMCh y BapiaHTax [OCHiAy 3a0e3medyBalid 3MEHIIECHHS PO3BUTKY
OCHOBHHX XBOpP0O KyKypya3u (Tabi. 3.10).

OpnHokpatHe 3acTocyBaHHs GyHTinuay Abdakyc y ¢aszi 10 TuCTKIB KyKypyI3u
Mmaso 42,1 % edextuBHOCTI IpoTH Py3apiosy, 53,5 % NpOTH TEIbMIHTOCIIOPIO3y Ta
57,4 % npoTH 1pxKi.

OOnpuckyBaHHs  mpemapatroM y (a3l BUKMAAHHS  BOJOTI  OyJo
Halle(DEKTUBHIIIUM Ccepejl BapiaHTIB OJHOKPATHOTO 3aCTOCYBaHHS (DYHTIIHIIB,
OCKIJIbKU caMe B 1€/ Mepioj] OHTOTE€HEe3Y POCIMHHU HAaWO1IbII BPA3IMBl 10 YpaKEHHS
XBOpoOamu.

TexniuHa epeKTUBHICTh MPOTHU TEIBMIHTOCIIOPiO3Yy cTaHOBUIA 53,5 %, mpoTH
ipxi 66,8 %, mpotu dy3apiosy — 63,1 %.

3actocyBaHHA (QYHTILMIIB MICAS UBITIHHSA Ta B NEPIoJl HAJIMBY 3€pHA MalH
MeHIITy €(heKTUBHICTh IPOTH TelbMiHTOCTIOpio3y — 39,8-44.5 % Tta ipxi — 17,9-21,1
%, TipoTe 3axuct Bia Ppy3apiosy ctanoBuB 50,0-51,3 %.

O6npuckyBanHs ¢yHrinugamMa y ¢azax 10 JUCTKIB Ta BUKWUIAHHS BOJIOTI
(Abakyc; Koponer) 3a0esmeunsio Haikpamly eGeKTHBHICTH CEpea JBOPa30BOTO
3aCTOCYBaHHA NpenapariB, 1 cTaHoBUIO 76,2 % mpoTu renbMmiHTOCOpiosy, 73,5 %

npotu ipxi Ta 75,0 % npotu Py3apioly kadaHiB.
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Tabnuys 3.10

Texniuna edekTUBHICTH 3acTOCyBaHHs YHTIUAIB HA MOCIBAX KYKYPY/A3H
(2018-2020 pp.), %

I'enpMminTO-
D ' 0po0 : I L)) i
a3 QyHTIUIHUX 00pOOOK crtopios pxa y3apio3
1. Kontpons (0e3 pyHrinuaiB) - - -
Abakyc (1,5 n/ra)
2. 10 mactkiB (BBCH 20) 53,5 57,4 42,1
3. Bukunanus Bosoti (BBCH 59) 53,2 66,8 63,1
4. Tlicna usitinas (BBCH 69) 445 21,1 51,3
5. Hanus 3epua (BBCH 75) 39,8 17,9 50,0
Aobakyc (1,5 n/ra); Koponer (0,7 n/ra)

6. 10 nuCTKIB, BHKHIAHHSA BOJOTI
(BBCH 20; 59) 76,2 73,5 75,0
7. 10 MUCTKIB; ITICJIS IBITIHHS
(BBCH 20; 69) 12,2 68,2 64,5
8. 10 nuCTKiB; HAIMB 3epHA
(BBCH 20: 75) 70,9 66,8 63,2
9. BuknaanHs BOJOTI; IMIC/SA I{BITIHHSA
BBCH 59; 69) 52,5 68,2 77,6
10. BukugaHHs BOJIOTI; HAJIMB 3epHA 508 695 776

(BBCH 59; 75)

Abakyc (1,5 n/ra); Koponer (0,7 n/ra); Kycromuis (0,9 n/ra)

11. 10 nucTKIB, BUKHIAHHS BOJIOTI;

micis usitinas (BBCH 20; 59; 69) 853 84,3 84.2
12. Bukuga"HHga  BOJIOTI;  IICIHS
nBiTiHAA; HaymB 3epHa (BBCH 59; 65,9 72,2 84,2

69; 75)

Abakyc (1,5 n/ra); Koponer (0,7 n/ra); Kycronis (0,9 n/ra); Akanto (1,0 ji/ra)

13. 10 nucTKIB, BUKHIAHHS BOJIOTI;
micis 1BiTiHHSA; HanuB 3epHa (BBCH 86,6 87,0 85,5
20; 59; 69; 75)

TpupazoBe oOnprcKyBaHHS MOCIBIB KyKypy13u Y (a3u 10 1MCTKIB, BUKUIAHHS
BOJIOTI Ta MICJIS LBITIHHS 3a0€3MeUnII0 3MEHILICHHSI PO3BUTKY T€JIbMIHTOCIIOP1O3Yy Ha

85,3 %, ipxi — Ha 84,3 %, dy3apio3y kadaHiB — Ha 84,2 %.
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[IpoBenenns: 06poOoOK y a3y BUKMIAHHS BOJOTI, MICHs IBITIHHS Ta HAJIUBY
3epHa MaJd MEHINY €(QEKTUBHICTH MPOTHU PO3BUTKY TeIbMIHTOCIOPIO3Y Ta 1pKi —
65,9 % ta 72,2 %, nopiBHSIHO 3 TIONEPEHIM BapiaHTOM.

HaiiBunry TexHiuHy e(EKTUBHICTb NPOTH YCIX JOCHIIKYBaHHMX XBOPOO
OJIepKajii 3a YOTHPHUPA30BOI0 3aCTOCYBaHHs (yHTIUIIB — y ¢azax 10 IUCTKiIB,
BUKHJIAHHS BOJIOTI, TICJs IBITIHHSA Ta HaJIWBY 3€pHA, IO CTaHOBUTH 86,6 %
e(eKTHBHOCTI TPOTH TelbMiHTOcmopiody, 87,0 % mpotu ipxi ta 85,5 % mpotu
by3apio3y KadaHiB KyKypY/I3H.

O6po6ku y da3i 10 TuCTKIB Ta BUKUJAHHS BOJOTI CHOPUSIU 3aXUCTy B MEPIILY
Yyepry BiJ TeJIbMIHTOCIOPIO3y Ta ipi. OONPUCKYBaHHS POCIMH KYKYpYA3W MICIIS
LBITIHHSA Ta MiJl Yac HAJUBY 3€pHa FOJOBHUM YMHOM CIPSIMOBYBAJIMCh Ha 3aXUCT B[
(dy3apio3y KaudaHIB, OCKIJIbKH caMe€ B LIed 4yac B1AOYBaeTbCA ypaKEHHsS 30YTHUKOM.
3actocyBaHHS (QYHTIIUAIB Yy PI3HI TEPMIHM BIOPOAOBXK BEreTarii J03BOJIMIA
MaKCHMaJbHO BOEpPErTH POCIHMHU B XBOPOO Ta CIPHUSIIM MOBHOLIHHOMY pPOCTY Ta

PO3BUTKY.

3.6 CTpyKTypa BpOsKalo POCJIMH KYKYPYA3H 32JI€2KHO BiJl y100peHHs

XapakTepucTUKa CTPYKTYPHHUX €JIEMEHTIB BpOXKalo BII0OpaKae BIJIUB TOTO YU
IHIIIOTO €JIEMEHTY TEXHOJIOT1i BUPOILIYyBaHHS. AHAII3 WX MOKA3HUKIB € BAKIMBUM,
OCKIJIbKH CaMe €JIEMEHTH CTPYKTYPH O0yMOBITIOIOTh BPOJKAWHICTh KYJIBTYPH.

BcranoBneHo, 110 HU3Ka CTPYKTYpPHHMX O3HAK, HAMPUKIAT KUJIBKICTH PSAIB
3epeH, € OUIbIl CTIHKUMH JI0 YMOB HaBKOJHUIIHHOTO CEpPEOBUINA, KOJIW 1HIII
e(eKTUBHIIIE BIATYKYIOTHCS Ha eJIeMEHTH TexHojorii [160].

VY cepenHbOMY 3a POKH JIOCHIPKEHb BCTAHOBIICHO, IO 30UIBIICHHS HOPMHU
T00pUB MO3UTHBHO BIUIMBAJIO Ha CTPYKTYPHI MOKa3HUKH BPOXKAK KyKypym3u (Tabi.
3.11).

[Ipu 3actocyBanHi n00puB y HOpMI NgoPaoKeo KUIBKICTH pANiB 3€peH
cranoBwia 14,3-14,6. IligBumennss Hopmu J00puB 10 NioPsoKgo crpusiio

30UTBIIIEHHIO KUIBKOCTI psfiB 3epeH Ao 15,4-15,6. A mpu 3actocyBaHHs JOOpPHUB Y
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HOpMi N160PgoK140 OTprManu HaBUIILY KUTBKICTH PSAIB 3€pEH, IO CTAaHOBUTH 15,8—
16,0.

3actocyBaHHA MiKUBIEHb Yy ¢a3u 10 JAUCTKIB, BUKUJAHHS BOJOTI Ta MiCIA
IBITIHHS HE MaJo BIUIMBY Ha II€H TOKA3HWK, OCKIJIBKHA KUTBKICTh PSIIB 3€peH
dbopmyeThcsi Ha 2-3 eTani OpraHoreHe3y KauyaHa, sSIKMi CIIBIIAJIa€ 3 YTBOPEHHSM 7
JUCTKA KyKypya3u [92].

[Tig BrutMBOM y1OoOpEHHS TaKOK 3MIHIOBaiacs KUIbKICTh 3epeH B psaail. Ha doni
n00puB NgoP4oKey Ha KOHTponpbHOMY BapiaHTI IIed MOKa3HUK cTaHoBUB 32.0.
[To3akopeneBe mimkuBiaeHHs y (azy 10 AUCTKIB MiABUIIKIO 1€ moKa3HUK a0 33,7—
33,8, mo GiibIme Big KOHTPOTIO Ha 5,3—5,6 %. Ckiaa mo3akopeHEBOTO IMiKUBICHHS
HE MaB CyTTEBOTO BIUIMBY.

[Ipu 3acTOoCyBaHHI MMO3aKOPEHEBOrO MIHKUBJICHHS Yy (pa3u BUKUAAHHS BOJIOTI
Ta TICJS LBITIHHA HE BUSBIICHO BIUIMBY Ha KUIBKICTH PSI/IIB 3€pPEeH, OCKUIBKH BOHHU
BXKe copmoBaHi. Ha 1iux BapiaHTax JaHuil moKa3HUK cTaHOBUB 31,9-32 4.

30ubieHHsT HOpMU J00pUB 10 N120PsoKioo CHIpUsIO 301IBIIEHHIO KUIBKOCTI
psaniB 3epeH no0 33,3 Ha KoHTpoti. [IpoBeneHHS MO3aKOPEHEBOTO MiIKUBJICHHS
MIKpOJOOpUBaMH, KapOaMioM Ta cyib(paToMm MarHiio y ¢aszi 10 JHCTKIB CHpUsIIO
IJIBUIIICHHIO IIHOT0 TTOKa3HuKa 10 34,7, mo Ha 4,2 % OibIIe BiJl KOHTPOJIIO.

3a mpoBeJeHHS TT03aKOPEHEBOTO MIHKUBJICHHS y (pa3zax BUKHIAHHS BOJIOTI 1
TiCTIs IIBITIHHS KiJIBKICTh PAMIB 3epeH craHoBuia 33,1-33,4.

Ha#iGinpmmii BIUIMB Ha KUTBKICTH 3€pEH B Psil CHIOCTEpITayid 3a YIoOpeHHs y
HOpMi N160PgoK140 — 35,5 Ha KOHTPOILHOMY BapiaHTI.

IIpy npoBeneHHI MO3aKOpeHEeBOro mimkuBieHHS Yy (a3t 10 jucTkiB
MIKPOJIOOpUBaMH KiIBKICTh PSAIIB 3epeH cTtaHoBmia 36,7, mo Ha 3,7 % OinbIine BiAg
KOHTpOJIIO, MiKpogoOpuBamu Ta kapOamigom — 37,7, mo Ha 6,2 % Ounbiie Bif
KOHTPOJII0; MiKpogoOpuBaMu, kKapOamizoMm Ta cyiabdarom mardito — 38,1, mo Ha

7,3 % OlnpIire Bij KOHTPOJIIO.



95
Tabnuys 3.11

CTpyKTypa BpPOKal KYKYPYA3H 3aJ1€KHO Bi/l 3aCTOCYBaHHSI TI0OpHUB Ta
Mikpoaoopus (2018-2020 pp.)

Hopma ®da3za ITioxuB- Kinekicts KinpkicTh
i .| Maca 3epHa 3
n00puUB | 00pOOKH JICHHSI PALIB 3€PEH, | 3EPEH Y PAML, | 4 oo
(A) (B) (©O) IIT. IIT. ’
KonTtpoman — 14,5 32,0 129,2
1* 14,3 33,7 134,7
10 nmucTkiB 2* 14,6 33,8 135,4
3 3* 14,5 33,8 137,1
X 1* 143 324 136,8
R 2% 143 32,4 137,9
z oot 3* 143 32,3 139,7
. 1* 14,5 31,9 137,6
T 2% 14.4 32,1 139,7
HBTTHEA 3* 144 32,0 1419
KoHTpoib — 15,4 33,3 150,1
1* 15,5 34.4 157,3
10 nmucTkiB 2* 15,5 34,6 159,2
S 3* 15,6 34,7 161,1
X 1* 155 33,1 161,0
o, | BHKHAAHHEA 2% 15,5 33,4 161,1
= BOTOTL 3* 15,6 33,3 164,5
. 1* 15,5 334 160,8
T % 15,4 332 162,7
HBITIHEA 3* 15,5 33,3 164,9
KoHTpoib — 15,9 35,5 1749
1* 15,8 36,7 182,7
10 mucTKiB 2% 16,0 37,7 186,1
i 3* 16,0 38,1 188,4
X 1* 15,9 354 189,5
o | BHKWAANHA 2% 15,9 35,7 193,4
= BOTOTE 3* 16,0 35,7 1945
. 1* 15,8 35,6 187,3
u;ﬂi , % 15,9 35,5 196,4
3* 15,8 35,6 200,5
2018 0,5:0,1; 0,03 0,9:0,3; 0,03 15,0; 2,1: 0,3
HIPos A;B; C 2019 0,9: 0,5; 0,02 1,1; 0,2; 0,03 14,9:2,1;: 0,4
2020 0,4;0,1; 0,02 1,0; 0,3; 0,02 13,7: 3,9: 0,6

[Mpumitka: 1* - mimxusneHHs Pexconin ABC + Maize boost; 2* - mimkuBnenas Pekcomin
ABC + Maize boost + kapbamin 5%; 3* - mimkusnenus: Pekconin ABC + Maize boost + kapbamin,

5 % + cynedar marniro, 5 %.
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Maca 3epna 3 | xayana 3MiHIOBanacs mia BIumBoM 100puB. [Ipu ymnoOpenHi
NgoP10Keo Maca 3epHa 3 1 kauaHa ctaHoBuia 129,2 T Ha KOHTPOJIHLHOMY BapiaHTI.
[Tpu 3acTocyBaHHI MMO3aKOPEHEBOTO MiIKUBJICHHS MIKPOJOOpUBaMHU I1€f MOKAa3HUK
ctaHoBuB 134,7 r, 0 Ha 5,5 T OLIbIIE BiJ KOHTPOJIO. 3aCTOCYBAHHS MIKPOJIOOpUB Ta
KapOaminy crpusuid 301IbIIIEHHIO MacH 3epHa 3 1 kauana 10 135,4 r, MIKpo10OpHB,
Kapbaminy Ta cynbdaty maraito — g0 137,1 r, mo Ha 7,9 r abo 6,1 % OimbIe Bix
KOHTPOJTIO.

3riTHO HaABEAEHUX JaHUX MOXEMO 3pOOWTH BHCHOBOK, IO MPOBEICHHS
M03aKOPEHEBUX MMIJKUBIEHDb Yy (a3l 10 AUCTKIB 301IbIIyBaJIM Macy 3€pHa 3 KadyaHa
3aBJISIKY TT1JIBUILIEHHIO KIJIBKOCTI 3€pEeH, a MIJHKUBJICHHS 1] 4Yac BUKUAHHS BOJIOTI Ta
MICJIS UBITIHHS — HIJISTXOM 301JbIIEHHS] Macu 3€pHIBOK.

[Ipu 3actocyBaHHI IMO3aKOPEHEBHX IIJKUBIEHb Y (hasy BUKHIAHHS BOJIOTI
Maca 3epHa 3 1 xauana ctaHoBmia 136,8 - 139,7 r, a npu 06poOKkax micis HBITIHHS —
137,6-141,9 r, mo Ha 8,4—12,7 1, abo 6,5-9,8% Oinpie Bix KOHTPOJIBHOTO BapiaHTY.

[Ipu 3actocyBaHHI MiKUBIIEHD Y (a3l BUKKUIAHHS BOJIOTI Maca 3epHa 3 KauaHa
3pocna Ha 10,6-14,4 r moOpiBHAHO 3 KOHTpoJieM, 1 craHoBuia 161,0-164,5 r.
[IpoBemeHHsS MO3aKOPEHEBUX IMIKUBJICHDb IICSA IBITIHHSA CHPHSJIO ITIBUIICHHIO
MacH 3epHa 3 kadana g0 160,8—164.9 r, mo nHa 10,7-14,8 r, a6o 7,1-9,9 % Oinbie
B1J1 KOHTPOJTIO.

HaiiGinpmmii mpupicT Macu 3epHa 3 KayaHa OTpPUMaIM TPU  YAOOpEHHI
N160PgoKi40 3anesxxHo Bim BapianTy. Ha KOHTpOJIbHOMY BapiaHTi L€ TMOKa3HUK
ctaHoBuB 174,9 r. 3a npoBeAeHHs MiaKuBIeHb y ¢a3i 10 IMCTKIB TPUPICT CTAHOBUB
7,8-13,5 1, abo 4,5-7,7 %, maca 3epHa 3 kauaHa ckiagana 182,7-188.4 r.

[TimxuBnenHs y (a3l BUKUIAHHS BOJOTI CHPHUSIIM 30UIBIIEHHIO Macu 3€pHa 3
kaudana 10 189,5-194,5 r, mo na 14,6-19,6 r, a6o 8,3-11,2 %.

HaiiGinpmuii BIIMB HAa Macy 3€pHa 3 KayaHa Majio T/DKUBJICHHS TTICTS
1BiTIHHA. Maca 3epHa 3 KayaHa y 1boMy BapianTi craHoBwial87,3-200,5 r, mo

3abe3neumsio 12,4-25,6 r, abo 8,5-16,6 % npupocTy BiTHOCHO KOHTPOJIIO.
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BucHoBku 10 po3ainy 3:

1. PiBenp ocHOBHOrO ymoOpeHHs, (a3u 3acToCyBaHHS Ta CKJIaT
MIKpOJOOpPUB BIUIMBAIOTh HA BHUCOTY POCIMH Ta BHUCOTY MPUKPIIJICHHS HIKHBOTO
kauaHa. HailOinplly BHCOTY pPOCIMHU KyKYypyI3u chopMyBad 3a YI0OpeHHS
N16oPgoKiso Ta mpoBeneHHS TM03aKOPEHEBOTO IIHKUBICHHS MIKpoa00OpHUBamMH,
kapOaminom ta cynbdarom marsio y ¢aszi BBCH 20 (10 nmctkiB), 32 SKOTO BHCOTa
pOCIUH cTaHOBWIA 256 cM, 1110 OLIbIIe BiJ KOHTPOIO Ha 8 cM. Ha 1ripomy k BapiaHTi
Oyrna HailbIbIIa BUCOTA MPHUKPITUICHHS HIDKHBOTO KadaHa — 128 cM, 1o Oiibline Ha
11 cM BiJ KOHTPOJIIO.

2. HaiiGinpira mioma JMCTKOBOI MOBEpXHI Oyia 3a MiJKUBIECHHS POCIUH
KyKypyI3u y ¢asi 10 aucTtkiB MikpogoOpuBamu, kapbamigom 5 %-M po3uMHOM Ta
cynbdarom MarHito 5 %-M pO3UMHOM Ha BCIX PIBHAX YJ0OpEHHS.

3. Bennunna ()OTOCMHTETHMYHOrO MOTEHIATy 3ajekalia Bl yJ0OpeHHS.
HaiiBune 3HaueHHs 3adikcoBane 3a ynoOpeHHs NigoPsoKi4o Ta miKUBICHHS Y (a3l
10 nuCTKIB MiKpo1I0OpHBaMu, KapOaMiJIoM Ta CyIb(}haToM MarHiio.

4, Yucra npoayKTUBHICTH (POTOCHHTE3Y OyJjla HAWBUILIOIO 3a yIOOpEHHS
N160PgoKi140 Ta TipKUBICHHS MIKpOIO0OpHUBaMH, KapOaMigoM Ta CyiIb(aToM MarHirmo y
¢a3i BUKHIaHHS BOJIOTI.

5. JloOpuBa Ta MIAKUBJICHHS TaKOXX BIUIMBAJIM Ha HAKOMWYEHHS CyXOi
Macu. HaiiBumuii mokasHuk — 26,22 T/ra OTpUMalld y BapiaHTI  IJIKUBIICHHS
MIKpogoOpuBaMu, KapOamizioM Ta cyibpaTtom MarHito y ¢as3l 10 nucTkiB 3a
YI[O6peHHSI B HOle N160P80K14o.

6. YotupupazoBe 3acToCyBaHHS (YHTINHIIB HaWKpaiie KOHTPOIIOBAIIO
XBOPOOM KYKYypyI3U. Y 1IbOMY BapiaHTI pO3BUTOK T'€JIbMIHTOCIIOPiO3Yy cTaHOBUB 4,0
%, 110 Ha 27,5 % MeHIe KoHTpoIIto, ipxki — 2,9 %, 1o Ha 19,4 MeHIIe BiJg KOHTPOJIIO,
dy3apiosy — 1,1 %, mo Ha 6,5 % MeHIIe BiJi KOHTPOJIIO.

7. TexHiuHa e(EKTUBHICTh TMpenapaTiB MNpU YOTUPUPa30Bid 00poOii
dbyHrinunamu cranoBuia: 86,6 % mpoTu reapMiHTOCopiosy, 87,0 % mpoTH ipxKi Ta

85,5 % mpotu ¢y3apiosy.
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8. [TigBumenns ¢oHy HOOpWMB MO3UTHBHO BIUIMBAJIO HA KUIBKICTh PAIIB
3epeH Ta KUIBKICTh 3epeH B psiji. [IpoBeneHHs M03aKOpeHEeBHX MiHKUBICHD B ¢azi 10
JIUCTKIB COPHSIO HE3HAYHOMY 301IBIIIEHHIO KUIBKOCTI PSJIIB 3€PEH, IIKUBICHHS Y
a3y BUKUAAHHS BOJIOTI Ta MICJISI MBITIHHS HE MaJIM BIUTMBY Ha IIeH MMOKa3HUK.

Q. Maca 3epHa 3 KayaHa 30UIbIIyBajach I BIUIMBOM YJIOOpPEHHS Ta
MPOBEJICHHS II/DKWBJICHh. HalOuIpIMii BIUIMB  BiJ3HA4Y€HO TIpU  yAOOpEHHI
N16oPgoK140 Ta TO3aKOpeHEBOMY TIiHKUBICHHI MIKpOAOOpHBaMHU, KapOamMigoMm Ta

CyJib(haTOM MarHiro Micjs UBITIHHS, JIe IPUPICT cTaHOBUB 25,6 T, ado 14,6 %.

Martepianu qociipkeHb BUCBITICHO Y HaykoBUX mparsax [87, 184, 186, 187,
189, 190].
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PO3JILI 4

®OPMYBAHHJ PIBHSI 3EPHOBOI IPOAYKTUBHOCTI KYKYPY/I31

4.1 Ypo:kaiiHiCTh KyKYPY/A3H 32 Pi3HUX HOPM y100peHHS

OnHuM 13 TOJIOBHUX IMOKA3HUKIB, K1 BH3HAYaIOTh €(EKTUBHICTh TEXHOJIOTIi
BUPOIIYBaHHS KYJbTYp € BpoKaiHicTh. Ha dopMyBaHHS BpOXKailHOCTI BIUIMBA€E
HU3Ka YMHHUKIB, TaKl SK IPYHTOBO-KJIIMaTU4HI YMOBH, COPT UM TIOpUJ, AOCTATHA
KUIBKICTh TTO)KMBHUX €JIEMEHTIB, KOHTPOJIb Oyp siHIB, IIKITHUKIB Ta XBOPOO Ta iH.

Baromuii BIIIMB Ha piBEHb BPOKAWHOCTI Ma€ BHECEHHS! MIHEPAJIbHUX JOOPHUB.
I1e 3ymMOBIIEHO, B NIEPIIY YEPTy, BETUKOIO KUIBKICTIO BET€TaTUBHOI MacH, sIKy popmye
KyKypy/Zl3a Ta 3aCBOEHHSIM BEJMKOi KUIBKOCTI TOKMBHHX PEYOBHH 3a BITHOCHO
HEBEJIMKHUI TeploJl IHTEHCUBHOIO POCTY pociuH. He MeHI BaKJIMBUM Yy KUBJICHHI
KYKYPY/I3H € CIIBBIIHOIIECHHS MOXUBHUX eneMeHTiB N : P : K, axe ctanosuts 1 : 0,4

0,7, a mpW NiABMINCHHI BpOXaWHOCTI 3MiHIOETHCS Ha 1 : 0,34 : 1,2 [86].
30anaHcoBaHE JKUBJICHHSI CHpPUS€E€ ONTUMAIbHOMY POCTY Ta PO3BUTKY POCIHUH, a
TaKOX peastizallii TeHeTHYHOTO MOTeHITiaTy.

[ToxpamuTy >KMUBJIICHHS POCIHH IIiJI Yac Bererauii MOXKHa 3a JOMOMOIOIO
M03aKOPEHEBOTO MIHKUBJICHHS. 3aCTOCYBaHHS MIKPOJOOPUB MO3UTUBHO BIUIUBAE HA
POCIIMHU KYKYPYA3HU, OCKUJIBKM MIKpPOEJIEMEHTH OepyTh yd4acTb B OKHCHO-
BI/IHOBJIIOBAJILBHUX  MpoIlecax Ta  CHOPUSIIOTH  MiJIBUIIEHHIO  1HTEHCHUBHOCTI
¢dboTocuHTE3Y, 110 B CBOIO YEPTy, BIUIMBAE HA BPOXKANHICTb.

Pe3ynpTaTi HammMX JOCIHIIXKEHb CBIIYATh MPO TE, 10 HA PIBEHb BPOXKANWHOCTI
KYKYpYy/ZI31 BaroMWii BIUIMB MaJIM T1APOTEPMIYHI YMOBH 3a POKaMH JOCITIIKEHb, a
TaKOX JOCTDKyBaHi (akTopu, a camMe HOPMH JO0OpUB, CTPOK TIPOBEICHHS
M03aKOPEHEBUX TIiPKUBIEHh Ta CKIaJ J0OpUB, SIKHH BHUKOPUCTOBYBAIM IS

I1JDKUBIICHD (TabI. 4.1).
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Tabnuys 4.1

Bpo:xkaifHiCTh KYKYPY/A3H 32J1€5KHO Bill yI00pPEeHHS Ta M03aKOPEHEeBOIo

nigxuBiaenns (2018-2020 pp.), T/ra

Hopma daza ITimxuB- Pik o
HOSE)H B 061(313?104 H?EI)M 2018 | 2019 | 2020 | cepenHe | KOHTPOJIIO
T/Ta %

KOHTPOJTb — 9,23 | 11,32 | 9,40 9,98 - -
1* 9,99 | 11,63|10,03| 1055 | 0,57 | 5,7
10 aucTKiB 2* 10,18 111,81 |10,29| 10,76 | 0,78 | 7,8
2 3* (10,37 |11,95|10,41| 10,91 | 0,93 | 9,3
% 1* [ 9781153986 | 1039 | 041 | 41
o, | BHKRAAHIA 2* [ 983|116 (991 | 1045 [ 047 | 47
z | BoJon 3* 985 |11,77| 997 | 1053 | 055 | 55
. 1* 9,32 |11,43] 952 | 10,09 | 0,11 | 1.1
e 2% 9,48 [1151] 9,73 | 1024 | 0,26 | 2,6
HBITIHI 3* | 961 |11,75] 9,86 | 1041 | 043 | 43
KOHTPOJIb - 10,63 | 12,34 | 10,67 | 11,21 - -
1*  [11,29[12,559|11,37| 11,75 | 0,54 | 4,8
10 nucTKiB 2* 11,44 [12,77]1158| 11,93 | 0,72 | 6,4
g 3* 11,60 [ 12,90 | 12,04 | 12,18 | 0,97 | 8,7
X 1*  [11,08 12,46 |11,09] 1154 [ 033 | 2,9
T 2*  |11,1912,6711,28] 11,71 | 05 | 45
pd 3* 11,26 | 12,81 (11,34| 11,80 | 0,59 | 5,3
. 1* 10,78 12,46 | 10,86 | 11,37 | 0,16 | 1,4
e 2*  [10,86|12,55[10,91| 11,44 | 023 | 2,1
HBTTIHI 3* 1093 [12,7211,02| 1156 | 0,35 | 3,1
KOHTPOJIb - 11,58 | 13,16 11,84 | 12,19 - -
1* 1276|1352 |12,29| 12,86 | 0,67 | 55
10 mcTKiB 2* 12,97 13,70 | 12,51 | 13,06 | 0,87 | 7,1
g 3*  [13,24]13,84|12,63| 1324 | 1,05 | 8,6
X 1*  [12,20[13/48[12,17| 12,62 | 043 | 3,5
G| 2*  [12,36[1356 12,33 12,75 | 0,56 | 4,6
= 3* [12,57 /1381|1217 | 12,85 | 0,66 | 54
. 1*  [11,75[13,34|12,04| 12,38 | 0,19 | 1,6
e 2*  [11,84]1349|12,12| 1248 | 029 | 2.4
HBITIHIA 3* 1192|1362 |1218| 1257 | 0,38 | 3.1

2018 A=0,08,B=0,08,C=0,08; AB=0,14, AC=0,14, BC=0,14; ABC=0,14

HTI/I;;S 2019  A=0,1:B=01:C=0,1: AB=0,18: AC=0,18: BC = 0,18: ABC=0,18
2020 A=0,07;B=0,07;,C=0,07, AB=0,12; AC=0,12; BC=0,12; ABC=0,12

[Mpumitka: 1* - mimkusiaenus Pexconin ABC + Maize boost; 2* - mimkusienus Pexcomnin
ABC + Maize boost + xap6amin 5%; 3* - mipkusienHs Pexconin ABC + Maize boost + kap6amin

5% + cynbdat maruiro 5%.
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[ligBuIIeHHST HOPM MiHEpaTbHUX JOOPUB Ta MPOBEACHHSA MO3aKOPEHEBOIO
T1/HKUBJICHHS TIO3UTUBHO BIUIMBAJIO Ha ()OPMYBAaHHS BPOXKAWMHOCTI 3€pHA KYKYPY/I3H.
Tak, HaliBUILy BpOXaWHICTh c(OpMyBaIM POCIMHU KYKYpPYyI3U 3a YIO0OpeHHS
N160PgoK140 — 11,58-13,84 1/ra 3anexHO BiJ MiKUBICHD Ta POKY IOCHiKeHb. [Ipn
ynoOpeHH1 Kykypya3u NgoPsoKeo 0€3 3acTocyBaHHS I03aKOPEHEBHX IMIKUBJICHB
BpOkalHICTh cTaHOBWIA 9,98 T/ra. Ilpu migBumieHH1 HopMu 100puB 10 Ni20PsoKioo
BpOKaHICTH 3pocia a0 11,21 1/ra, mpupict cranoButh 1,23 T/ra abo 12,3%, a npu
ynoOpenHi NigoPgoKig oTpumanu 12,19 1/ra, mo Ha 2,21 1/ra a6o 22,1 % Oinbine
nopiBHSHO 3 NgoPaoKeo. OTke, 3 TIABUIIEHHSIM HOPMH JOOPWB CIOCTEPIraEMO
30UTBLIEHHS YPOXKATHOCTI KYKYpYy/I3H.

3a ynoOpeHHs KyKypya3u B HopMi NigoPsoKiso croctepiraam HaWBHUII
O0loMeTpuyH1, (POTOCHUHTETUYHI Ta CTPYKTYpPHI MOKAa3HUKH, 110 B1I0Opa3wiiocs Ha
dbopmyBanH1 Bpoxkaro. JIMCTKOBE MIIKUBJICHHS POCIUH BIUIMBAJIO HAa BPOXKANHICTH
KYKYpYyII3U 3alie’KHO BIJ cKiany Ta ¢a3u 3actocyBaHHs. HaiiOiumpimumit mpupict
BpOXKar0 OTPUMAJIU MPU 3aCTOCYBaHHI MIKPOJI0OpUB, KapOaMiay Ta cyib(aTy MarHiro
3QJIEKHO BiJ HOpMH JOOpPUB Ta poky nociimpkeHb. Ha ¢oni ymoopenns NgoPaoKso
NIJDKUBJIEHHS MikpogoOpuBamu y ¢azy 10 mnucTkiB 3a0e3nmequsio 301IbIIEHHS
ypoxkaro B cepennpomy 10 10,55 T/ra, mo Oumbme Ha + 0,57 T/ra Bijg KOHTPOJIIO,
MikpogoOpuBamu 1 kapbamigom — 10,76 T/ra, mo Ha 0,78 1/ra OlabIe BiJl KOHTPOJIIO,
a TpU 3aCTOCYBaHHI MIKpOAOOpHUB, KapOaMigy Ta cCyiab(paTy Mar”ioo MOpHUpICT
ctanoBuB 0,93 1/ra, mo cknagae 10,91 1/ra.

[IpoBeneHHs MMO3aKOPEHEBUX MMIKUBIECHb Y a3y BUKMIAHHS BOJOTI TaKOX
MO3UTUBHO BIUIMBAJIM Ha BPOXKAWHICTh. 3aCTOCYBaHHS MIKpPOJAOOPUB 30UIBIINIIO
BpokaitHicTh 10 10,39 T/ra, mikpomobpuB Ta kapbamimy — mo 10,45 T/ra, a
MIKpoZoOpHuB, KapOaminy Ta cyibdary marHiio — a0 10,53 1/ra, mo na 0,55 1/ra
OutbIlle BiJ KOHTPOJO. 3acTtocyBaHHS MikpoaoOpuB Ha ¢GoHi NgoPiKeo micns
IBITIHHS CIPUSJIO MiJBUIIEHHIO BpoxkaitHocti 10 10,09-10,41 T1/ra, me mpupict
cranoBuB 0,11-0,43 1/ra.

[Ipu ymobpenni NixPsoKigo Ta TpoBeneHHI MO3aKOPEHEBUX IMIKUBICHB

MikpogoOpuBamu y a3zl 10 muctkiB orpumanu 11,75 1/ra, mo Ha 0,54 1/ra Ouiblie
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BiJl KOHTPOJTIO, MiKpo1oOprBamu Ta kapOamigom — 11,93, mo wa 0,72 1/ra Ginbie Big
KOHTPOJTIO, a 3aCTOCYBaHHS MIKpOJOOpHB, KapOaMiny Ta Cyib(aTy MarHito CIpHUsiio
M1JBUIIICHHIO BpoKaiiHOCTI 10 12,18 1/ra, o Ha 0,97 T/ra Giyibliie Bij KOHTPOJIIO.

[TimxuBnenHs y a3l BUKUAAHHS BOJOTI CIIPUSIIN IIIBUINECHHIO BPOXKAWHOCTI
10 11,54-11,80 1/ra, mo 6inbiie Big kouTposiro Ha 0,33—0,59 1/ra. MeHmmi mpupict
OTpUMaJIM TPU TIPOBEJEHHI IIPKUBICHb micas 1BiTiHHa — 0,16-0,35 T/ra, ne
BpoOKaiHicTh ctanoBuia 11,37-11,56 1/ra.

Hait6ipry eeKTUBHICTh MO3aKOPEHEBE 3aCTOCYBAHHS MIKPOJIOOPUB MaJIo Ha
doni 106puB N1s0PgoKig0 y BCl poku mpoBeneHHS AOCTiKeHb. [Ipu mimKuBIeHHI
MikpogoOpuBaMu y ¢azi 10 nucTkiB BpoxkalHicTh cTaHoBWiIa 12,86, mo Ha 0,67 1/ra
OBl BiJ] KOHTPOIIIO, MiKpogoOpuBaMu Ta kapbamigom — 13,06, mo Ha 0,87 T/ra
OlbllIE BiJ KOHTPOJIIO, a MPHU 3aCTOCYBaHHI MIKpOAOOpHUB, KapOaMiny Ta cyib(ary
MarHiro BpoXkaitHicTh ckiagana 13,24, mo Ha 1,05 1/ra Giiblie BiJg KOHTPOJIIO.

[IpoBeneHHss MIIHKUBICHb MIKpoAoOpuBaMu y (a3l BUKHUJAHHS BOJIOTI
3a0e3Meunsio MiBUILECHHS BpoxaiHocTi 1o 12,62 1/ra, mo Ha 0,43 T/ra Ouibiie Bif
KOHTPOJIF0. 3aCTOCYBaHHA MIKpPOJOOpUB Ta KapOamigy CIHPHUSIIO MPUPOCTY
BpokaitHocTi Ha 0,56 T/ra Ounblue Bixg KoHTpoito — 12,75 T1/ra, a MikpoaoOpus,
Kapbaminy Ta cynabdary martHito — Ha 0,66 T/ra OiIbIIe BiJ KOHTPOJIIO, III0 CTAHOBUTH
12,85 1/ra.

JIuctkoBe MIKUBIACHHS y (a3l micias UBITIHHS BUSBHIOCH HaWMEHII
edextuBHUM. [Ipu 3acTocyBanH1 Mikpo00puB oTpumanu 12,38 1/ra, mo Ha 0,19 1/ra
OlbIIEe BiJ KOHTPOJIIO, MIKpogoOpuB Ta kapbaminy — 12,48 T/ra, mo Ha 0,29 T/ra
OlbllIe BIJ KOHTPOJIO, NMPU 3aCTOCYBaHHI MIKpOAOOpHUB, kapOaminy Ta cyibdary
MarHiro — 12,57 1/ra, mo Ha 0,38 1/ra Giblie BiJ KOHTPOJIIO.

HonatkoBe BHeceHHsI MiHepanbHUX A00puB NaigP20Kso Ha BapianTi 3 HOpMOIO
n00puB NgoP4oKeo 3a0e3meuniio 3poctanns BpoxkaitHocTi Ha 1,22 T/ra, abo Ha 11,6 %
(Tabm. 4.2).

Hacrynne mnigsumennss Hopmu 100puB NaoP20Ks Ha Tperhomy BapiaHTi

npu3BeNo 70 ypokaitHocti Ha 1,06 T/ra, To6to mpupict 0y Ha 0,16 1/ra. Onuu
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KUTOTpaM Jii04uoi peuoBHMHU 3abe3mneuyBaB 3011blIeHHsT BpoxaiiHocTi Ha 11 Ta 12 kr

3epHa.

Tabnuys 4.2

BruiuB 0CHOBHOTO BHECEHHSI MiHEPAJIbHUX JJ00PUB HA BPOKANHICTh KYKYPY/I3U

(2018-2020 pp.)

Hopwma VpoxaifHiCTb, [pupict ypoxaidHocTi [pupict
NgoP10Keo 10,48 - - _
N120Pg0K100 11,70 1,22 11,6 0,012
N160Ps0oK140 12,76 2,28 21,6 0,011

EdexTuBHICTh 1M03aKOPEHEBOIO 3aCTOCYBaHHS JOOPUB BIAPI3HSIACA 3QJICKHO

B1JI BaplaHTy MiPKUBJICHHS Ta (a3u pocTy Ta pO3BUTKY KYKypy/3u (Tadu. 4.3).

Tabnuys 4.3

BruiuB JIMCTKOBOIO MiI?KMBJICHHS HA BPOKAHHICTH KYKYPYA3H

(2018-2020 pp.), T/ra

®da3za 06poOKu
Bapiant yno6penHs .| Buxunanns icrs Cepenne
10 aucTKiB i ..
BOJIOT1 IIB1IT1IHHA
KonTtpois 11,13

Pexconiz ABC + Maize 11,72 11,52 11,28 11,51
boost 0,59* 0,39* 0,15* 0,38*
Pekconiz ABC + Maize 11,92 11,64 11,39 11,65
boost + kapbamix 5% 0,79* 0,51* 0,26* 0,52*
Egg‘s’fTHKaA?aii N SM;'ZE 1211 11,73 11,51 11,78

POAMIL, > 7o 0,98* 0,60* 0,38* 0,65*
cyabdar MarHiio, 5 %
c 11,92 11,63 11,39 )

epeae 0,79% 0,50* 0,26*

[TpumiTka: *¥Y 3HAMEHHUKY MPHUPICT 10 KOHTPOJTIO.
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Haii6inpmmii mpupicT Bpo>KaiHOCTI OTpUMANIH TPU MPOBEACHHI MiIKUBIEHD Y
da3zi 10 TMCTKIB KyKypy/a3H, O B cepeaabomy ctaHoBuTh 0,79 T/ra. [limkxuBieHHS y
i a3l MO3UTUBHO BIUIMBAJIO HA MOKA3HUKW POCTY, IJIOII JIMCTKOBOI MOBEPXHI Ta
(OTOCHHTETUYHI XapaKTEPUCTUKH.

Hemo wmenmry edexktuBHicth — 0,50 T/ra mnpupocty OTpuUMaiM IpU
3aCTOCYBaHHI IJDKUBJICHb Yy (a3l BukumaHHs BojoTi. HalimeHmmit mnpupict —
0,26 1/ra 3epHa KyKypyI3W OTPUMAIH MPH T1HKUBICHHSIX TICIISI IIBITIHHS.

[Ipupict BpokaitHOCTI Bim 3actocyBaHHA MikpogoOpuB (Pekconin ABC +
Maize boost) cranosus 0,38 1/ra, a Big MikpomoOpuB i kapoaminy, 5% — 0,52 T1/ra.
[TixuBIEHHS KYKYpY/I3H MIKpoaoOpuBamMu, kapoamiaom, 5% Ta cyib(aToM MarHio,
5 % migBuIyBaJio BpoxkaiHicTh Ha 0,65 T/ra.

Orxe, HaOWBmMI mnpupict BpoxkaHocTi 0,98 T1/ra oTpumanu npu
nipKuBiIeHH! MikpoaoOpuBamu (Pekconin ABC + Maize boost), kapoamigom, 5% Ta
cynbdarom MarHito, 5% y dasi 10 nucTkis.

VY pesynbTaTi KOpEeIsSiiHO-pEerpeciiHoro aHaiily BUSBICHO MPSMUM CUIIbHUI
3B'SI30K MK BMICTOM ypOXaiHICTIO Ta yaoopeHHsM. KoedimieHT kopensiii ckiiaian
BianoBigHO ' = 0,96. Ilpsimuii crnaOkuil 3B'I30K BUSABJICHO MiX YpPOXKaMHICTH Ta
IJDKUBIICHHAM, Jie KoedirieHT Kopesiii ctanoBuTh I = 0,25. Mix ypoKaiHICTIO Ta
dazor0 pocty icHye ciaaOkuii 3BOpoTHIHM 3B's30k (r = -0,16). Llg 3amexHIcTh
onucyeThest piBHsHHM (4.1) perpecii:

yV=24,9+1,13X31-0,16X>+ 0,24 X3, 4.1

ne: Y — ypoxaiHicTh, T/ra; X1 — ¢oH mobpus; X, — daza o0bpodku; X3z —
T1HKUBJICHHS.

Jlane pIiBHSHHS JOCTOBIPHO OMHUCYyE mporec (HopMyBaHHS YpPOKAWHOCTI
KYKYPY/II34, OCKUIbKH, IO MIATBEPIXKYE KoeDillieHT MHOXHHHOI Kopensamii (R =
0,98), Mk pe3yIbTaTHBHOI O3HAKOIO Ta apryMEHTOM 3B'S30K JOCUTh TICHHM.

KoedinienT nerepminanii nopisaroe R? = 0,96.
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4.2 3epHoBa NPOAYKTHUBHICTb KYKYPYA3M 3aJIe:KHO BiJ 3aCTOCYBaHHS

(yHrinuais

Bce Oimpmie  rocmomapcTB  BIOPOBADKYIOTH  IHTEHCHBHI  TEXHOJOTI1
BUPOIIYBaHHS CUIbCHKOTOCMONAPCHKUX KYJIBTYp 3 BHCOKMM pPIBHEM HAaCUYEHHS
neBHUX KynbTyp. [T0CiBHI IO KYKYpPYI3H 3pOCTalOTh 1 OLIBIIOCTI T'OCHOJApPCTB
ctaBiaTh 50 %. B ymMoBax BiCYTHOCTI CiBO3MIH UM 4acTOTO MOBEPHEHHS KYJIbTYpPH
Ha OJHE 1 T€ K TOJIe CTBOPIOETHCA MO3UTHUBHE >KUBHUIIBHE CEPEIOBUIIE ISl POCTY 1
PO3BUTKY OaratboxX UIKIJUIMBUX oOprani3miB. lle Bumarae miaBHILEHOI yBarum Ha
3aX0JIM 3aXKMCTy KYKYpyA3H Bia mikimummBux 00’ektiB [150, 165].

3rilHO HAIKX JOCHIKeHb O00poOKa KyKypyI3u (QYHriIHUIaMu CIpHsiia
MEHIIOMY PO3BUTKY XBOPOO, 110 B CBOIO YEPTY IMIABUIIMIO BPOXKANHICTh MOPIBHSIHO
3 KOHTpojeM (Tabm. 4.5). BpoxaiHICTh KYKypyI3H Bapilo€ 3ajJeKHO Bij
TIPOTEPMIYHUX YMOB POKY JOCIIDKEHb Ta KUIBKOCTI OOpOOOK (yHTIIMAAMHU.
BpoxaifHICTh KyKypy/A3W Ha KOHTPOJBHOMY BaplaHTi cTaHoBwia 9,19 T/ra B
CepeIHbOMY 3a POKHU JOCHTIIKEHb.

[Ipu onHOpa30BOMY 3aCTOCYBaHHI Mpenapaty AOaKyc BpOXalHICTh KYKYpyI3U
3poctana Ha 0,45 — 0,98 1/ra 3a1eXHO BiJ] CTPOKY 3aCTOCYBaHHA. 3a OOMPUCKYBaHHS
KyKypy3u ¢yHrinuaoM y ¢asi 10 nuctkiB BpoxkaiiHicTh cTaHoBuia 9,64 T/ra, 1o Ha
0,45 1/ra a60 4,9 % O1ybIiIe BiJ KOHTPOJIIO.

EdexTunimuMm Oyno 3actocyBaHHsl QyHTiuay y dha3ax BUKHUIAAHHS BOJIOTI Ta
MicJs IBITIHHSA, 1€ BpokalHicTh cTaHoBwia 9,82 ta 9,95 1/ra, mo Ha 0,63 Ta 0,76
T/ra OUIbLIE BiJl KOHTPOJIBHOTO BapiaHTYy.

Cepen BapiaHTIB OJHOPA30BOTO 3aCTOCYBaHHS (YHTILUAY HaWOUIBILY
KUTBKICTh BpOXaro BAJIOCs 30epertu mnpu oOpoOill pociivH y (a3l HaJIUBY 3€pHa, 1110

crtanoBuTh 10,17 1/ra, mo #a 0,98 1/ra a60 9,8 % OLbIIe BiJg KOHTPOJIIO.
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Tabnuys 4.5

YpokaiHicTh KYKYPY/A3H 32J1€KHO BiJl 3aCTOCYBaHHSA (PYHIinMIiB

(2018-2020 pp.), T/ra

Ceper- 30epexeHo
®da3u pyHTIMAHIX 00pOOOK 2018 | 2019 | 2020 }lljeﬂ BpOKAl0
T/ra | %
1. Kontpousb (6€3 QyHTiumaiB) 9,12 | 9,58 | 8,87 | 9,19 - -
Abakyc (1,5 n/ra)
2. 10 muctkiB (BBCH 20) 9,61 |10,09 | 9,22 | 9,64 | 0,45 | 49
3. Buxuganns Bosnoti (BBCH 59) 9,88 |10,21 | 9,37 | 9,82 | 0,63 | 6,5
4. Tlicnsa usitinasg (BBCH 69) 9,96 10,34 | 955 | 995 | 0,76 | 7,7
5. Hanwue 3epua (BBCH 75) 10,21 (10,57 | 9,73 | 10,17 | 0,98 | 9,8
Abakyc (1,5 n/ra); Koponer (0,7 n/ra)
6. 10 AUCTKIB, BUKHIAHHA BOJIOTI
(BBCH 20: 59) 10,54| 10,86 9,35 | 10,25 | 1,06 | 10,4
r ;8.“6%")““3; micns wsiinm (BBCH | 4261 11 06| 962 | 10,49 | 13 | 127
8. 10 nmucTKiB; HaTUB 3epHA
(BBCH 20: 75) 10,97(11,33| 9,98 | 10,76 | 1,57 | 15,0
9. BuknganHusg BOJIOTI; TCIIs
usitinms (BBCH 59; 69) 11,20| 11,57| 10,11 | 10,96 | 1,77 | 16,4
10.BukuganHs BOJIOTI; HaJIWB 3epHa
(BBCH 59: 75) 11,45/ 11,81| 10,37 | 11,21 | 2,02 | 18,4
Abakyc (1,5 n/ra); Koponer (0,7 n/ra); Kycrouis (0,9 n/ra)
11.10 mwmcTKIB; BHUKHAAHHS BOJIOTI,
micis usitinasg (BBCH 20; 59; 69) 1183 12,24} 104 | 1149 1 2,30 | 205
12.BukugadHs BOJOTI; MICA
I[BITIHHS, HAJIMB 3€pHA 12,40 (12,56 | 10,38 | 11,78 | 2,59 | 22,5
(BBCH 59; 69; 75)
Abaxkyc (1,5 n/ra); Koponer (0,7 n/ra) ; Kycronis (0,9 n/ra) ; Akanto (1,0 n/ra)
13.10 nucTKiB; BUKHAAHHS BOJIOTI;
micns  I1BITIHHSA;, HanuB 3epHa (12,57 (1292 | 10,54 | 12,01 | 2,82 | 23,9
(BBCH 20; 59; 69; 75)
HIP o5 1/Ta 0,27 | 0,28 0,25 -
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JlBokpatHe  3actocyBaHHa  (QyHrimuaiB  (AOakyc; Koponer) kpaiie
KOHTPOJIIOBAJIO PO3BUTOK XBOPOO, IO IMO3HAYMIIOCS Ha PIBHI BpPOXKAMHOCTI. 3a
oOnpuckyBaHHs pociauH y ¢a3i 10 JUCTKIB Ta BHUKHJAHHS BOJIOTI BPOXKAMHICTH
cTaHoBuja B cepeanbomy 10,25 T/ra, mo Ounbine Big koHTpodro Ha 1,06 1/ra abo
10,4 %. 3actocyBanns ¢yHrinumiB y ¢asi 10 1ucTkiB Ta micias UBITIHHS CHPHIIO
IpPUPOCTy BpoxkarHOCTI B po3mipi 1,30 1/ra abo 12,7 %, mo cranoBuio 10,49 1/ra.
EdextuBHuM Takoxx Oyio 3actocyBaHHs (yHrinuaiB y ¢asm 10 JUCTKIB 1 HaIUBY
3€pHa, Jie BpokaitHicTh cTaHoBuia 10,76 T/ra, mo Ouibie BiJ KOHTpoJro Ha 1,57 T/ra
Ta OOMpUCKyBaHHA y ¢a3y BUKUAAHHS BOJIOTI Ta micisa uBiTiHHA — 10,96 1/ra, mo
OinbIIe BiJ KOHTpOIO Ha 1,77 T/ra abo 16,4 %.

3actocyBaHHs mpemnapaTiB y (a3 BUKHJIAHHS BOJIOTI, MICIS IBITIHHS Ta
HaJMBY 3€pHA CHPUSIIO MiABUIICHHIO BpOKailHOCTI Ha 2,59 1/ra, mo cranoBuio 11,78
T/ra. HalOuipmuii mpUPICT BpPOXKAWHOCTI cepell  JBOKPATHOTO 3aCTOCYBaHHS
GyHTIUAIB OTpUMAIU TPU OOMPHUCKYBAHHI POCIHMH KYKYpyA3u y (a3l BUKUJAHHS
BOJIOTI Ta TICHs OBITIHHSA, o ckiagae 11,21 1/ra, mo Ginpire Big KoHTpoTro Ha 2,02
1/Ta a6o 18,4%.

TpupazoBe 3acrtocyBanHsi (QyHrinuaiB (Adakyc; Koponer; Kycrogis)
no3Bonmiio 30epertu 20,5 — 22,5 % Bpoxato. [lpu oOpoOii pociun y dazu 10
JUCTKIB, BUKUIAHHS BOJIOTI Ta TICJs IBITIHHSA BpoKaiHICTh cTtaHoBmia 11,49 T/ra,
o Ha 2,30 1/ra Oiiblie BiJ KOHTpoJto. HailBulmii piBeHb BpOKalHOCTI OTpUMAIH Y
BapiaHTl YOTUPHPa30Boro 3actocyBanHa ¢yHrinumiB (Abdakyc; Kopouner; Kycromuis;
AkaHTO), 1o ctaHoBuTh 12,01 T/ra, mo Oiiablne Bijg KOHTpoOIrO Ha 2,82 T/ra abo Ha
23,9 %. 3actocyBaHHs (PYHTIINIIB 3HIKYE PO3BUTOK XBOPOO, IO JO3BOJISIE POCTUHI
MOBHINIE BUKOPUCTOBYBAaTH HAsBHI PECYpCH Ta MaKCHUMaJIbHO pealli3yBaTH
T€HEeTUYHUIN MOTEHIIIAJI.

BB  QyHrinmuaiB  Ha BpOXKAMHICTH KYKypya3u 3ajexaB Bix (da3u

3acToCcyBaHH# npemnapary (puc. 4.1).
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10,4
10,2 10,17
1o 9,95
9,8 987
06 964
9,4

9.2 9,19

VYpoxkaiiHicTh, T/Ta

8,8

8,6
Kontpoins 10 nucTkiB Bukunanust  Ilicns usitinas ~ HanuBs 3epHa
BOJIOTI

da3a 3acTocyBaHHsA

Puc. 4.1 BpoxaliHiCTh KYKYPY/A3H 3aJ1€5KHO BiJl (pa3u 3aCTOCYBAHHA NPH

oJlHOpa30BoMYy 3acTocyBanHi ¢pyHrinmais (2018-2020 pp.), T/ra

binblmnii BIUIMB Ha BPOXAWHICTh KYKYpPYA3W MalTh (YHTILHUIHI OOpOOKH y
BHUKHJIAHHS BOJIOTI — HAJMB 3€pHA, OCKIJIBKM caMe B IIed Yac XBOPOOHW YpaKyIOTh
pociuHu. 3acTocyBaHHs QyHrinuAy y ¢aszi 10 aUCTKIB Mano HaWMEHIIWI BIUIUB Ha
BpokaHIiCTh — 0,45 T/ra 70 KOHTPOJIIO, TOPIBHSHO 3 THIIMMH (ha3aMu 3aCTOCYBaHHS.
OynrinuaHa o6podka y (a3l BUKHIAHHS BOJOTI CIPHsIa 30LIBIIIEHHIO BPOKaWHOCTI
Ha 0,63 T/ra 3epHa, a OONpUCKYBaHH TMicis 1BITIHHA — Ha 0,76 T/ra. HaitOinbmmit
npupict 0,98 T/ra oTpumanu npu QYHTIIUAHIEA 0O0poOIl B mMepiojl HAJIMBY 3€pHA.
3acTocyBaHHS (YHTIUMIIB Yy ULEW MepioJ TMO3UTUBHO BIUIMBAJIO (POPMYBaHHS
BPOKaHHOCTI KYKYypYA3H.

Kinpkicte  ¢GyHTimUaEnX oOpoOOK TakoX Majla BaroMuil BIUIMB Ha

BPOXKAMHICTh KyKypyA3u (puc. 4.2)
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12,5
12,01
12 11,78
<
\: 11,5 11,21
2 11
.8
jas]
)% 10,5 10]17
:
>
9,5
9
Hanus 3epna Bukuganns BoJorti + Bukunanns Boioti + 10 IMCTKIB + BUKHIAHHS
HaJMB 3€pHa MiCJIsL UBITIHHSA + HAJIMB BOJIOTI ~+ IICJISL I{BITIHHS
3epHa + HaJIUB 3epHa

®da3za 34CTOCYBAHHS

Puc. 4.2 BpoxaifHicTb KYKYPYA3H 32J1€KHO BiJl KiJIbKOCTI (PyHTrinuIHUX 00po0OK

(2018-2020 pp.), 1/ra

OnHopa3oBe 3acTOCYBaHHA (DYHTINUIY MiABUIIYBAIO BPOKANHICTh KYKYpYA3U
0,98 T/ra 3epHa MOpPIBHAHO 3 KOHTpoJjieM. J[pyra oOpoOka cropusiyia 3pOCTaHHIO
BpokaitHocTi Ha 1,04 T/ra a6o 10,2 % mopiBHSAHO 3 OAHOPa30BOIO. TpeTs oOpoOka
30impmMaa  BpokaiHicTh Ha 0,57 T1/ra abo 5,1 % mopiBHAHO 3 1BOMa
obnpuckyBanHsMU (yHTIUAOM. YeTBepTe 3acTOCyBaHHS (QYHTIIUAIB IMiBUIILYBAJIO
BpokaitHicTh Ha (0,23 T/ra a6o 1,9 % mOpiBHIHO 3 TPHPA30BOIO OOPOOKOIO, MO HA
2,82 1/ra OinbIie Big KOHTPOITO (0e3 QyHTIIUIIB).

VY pe3yabTaTi KOPESIIMHO-PErpEeCiHHOTO aHali3y MK YpOXaWHICTIO Ta
3aCTOCYBaHHSIM (YHTIIMIIB BUSBICHO mpsMuid cuibHUE 3Bs130k (r = 0,82).
OneprkaHa 3aJIe)KHICTh OMUCYIOTHCS PIBHIHHAM (4.2) perpecii:

¥V=9,05+0,22X, 4.2

ne YV — ypoxaliHicTh, T/Ta; X— 3acTocyBaHHs (DyHTILUIIB.

Sx BUAHO 3 PIBHAHHSA, 3B'A30K MK PE3yJIbTATUBHOIO O3HAKOIO T4 ApTYMEHTOM
JOCUTh TICHHUH, MPO IO CBITYUTH KoedimieHT MHOXHHHOI Kopemsmii R = 0,99.

Koedinient gerepminanii cranosuts R? = 0,98.
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4.3 30upajbHa BOJIOTICTh KYKYPYA3H 3aJIe5KHO BiJ 3acTOCyBaHHS

NEeCUKAHTIB

30upanbHa BOJIOTICTh 3epHA KYKYpYA3H 3ajiekalia BiJ KIIMaTHYHUX YMOB POKY
nociixenb. Bepecenb 2020 poky xapaKTepu3yBaBCsl NEPEBUIICHHSM CEpPEIHBO
OaratopiuHOi HOPMH OMAaJiB, IO MO3HAYMUIIOCS HA BOJOTOCTI 3€pHa KYyKYpyA3H, SKa
cranoBuna 29,2 %. B cepennpoMy 3a pOKH JTOCIIPKEHb Ha KOHTPOJBHOMY BapiaHTi
nepea30upalibHa BOJIOTICTh 3¢pHA KYKypy13u cTtaHoBuia 27,7 % (tadi. 4.6).
Tabnuys 4.6
30upaJibHA BOJIOTICTH KYKYPY/A3H 3aJ1€5KHO BiJI 32CTOCYBAHHS J€CUKAHTIB

(2018-2020 pp.), %

daz3a Hopwma Pix + 1
3acrocy- | IIpemapar | BHeceH- Cepen- KOHT ?I
BaHHS (B) HA, 2018 | 2019 | 2020 HE OHTPOIIO
(A) n/ra
Kontpoib — — 26,4 275 | 29,2 21,7 -
Payman 2,4 19,1 19,5 23,2 20,6 -7,1
40% | Maxe 3.2 183 | 190 | 231 | 201 -7,6
BOJIOT'OCT1
sepma | Permom | 20 | 191 | 198 | 234 | 208 -6,9
Cymnep 3,0 18,8 19,1 23,2 20,4 -7,3
Paymman | 24 | 192 | 200 | 244 | 212 -6,5
Hacranms | Maxc 32 | 192 | 195 | 239 | 209 6,8
YOPHOI
roukn | Permon | 20 | 193 | 205 | 242 | 213 -6,4
Cymnep 3,0 186 | 20,2 | 240 | 21,0 6,7
Yepes 10 | payppan | 24 195 | 209 | 252 | 219 5,8
Aib micas | Make 3,2 189 | 207 | 250 | 215 6,2
HaCTaHHA
qopHOI Perion 2,0 20,0 21,1 25,2 22,1 -5,6
TOYKH Cymep 3,0 199 | 20,3 | 25,0 21,7 -6,0
A=02; | A=02; | A=0,3;
HIP 05 % B B=04: | B=04: | B=03. B
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3acTocyBaHHS JECHKAHTIB Mpu BosorocTi 3epHa 40 % copusino HalOULIbIIOMY
3HIKEHHIO 30MpaibHOi BoJorocTi Kykypyasu. [lpu 3actocyBanni Payngan Makc y
HOopMi 2,4 n/ra BosioricTh ctaHoBuia 20,6 %, 1o MeHie Bijg KoHTpodto Ha 7,1 %.
[Tpu 36inbIIeHH] HOpMH Tipenapaty 1o 3,2 n/ra Bonoricth 3uu3minacs 1o 20,1 %, mo
Ha 7,6 % MeHIIe Bl KOHTPOJIIO.

3actocyBanHsa Permon Cynep B HopMi 2,0 j1/ra cipusiio 3HH)KEHHIO BOJIOTOCTI
3epHa Kykypymu 1o 20,8 %, mo Ha 6,9 MeHme Big KoHTpoiro. [Ipu 3acTocyBaHHS
3,2 n/ra Pernon Cymnep Bwmict Bojoru craHoBuB 20,4 %, mo Ha 7,3 % MeHIIe BijJ
KOHTPOJTIO.

OO6npuckyBanHs pociuH Yy (a3i yopHOi Touku Ta yepe3 10 IHIB micias YOpHOi
TOYKM Maiu Jenio MeHmy edektuBHicTh. OOpoOka kykypyasu Payngan Makc
2,4 n/ra 3HWXKYBaJO BOJOTICTh 3epHa KyKypym3u no 21,2 %, a mpu 30iiblIeHH]
Hopmu a0 3,2 n/ra — 20,9%.

[Ipu 3actocyBanni Pernony Cymnep B HOopwmi 2,0 si/ra y ¢a3i 4OpHOI TOUKH
BOJIOTICTh 3epHa ctanHoBmia 21,3 %, a nmpu 3actocyBanHi 3,0 n/ra — 21,0 %, mo Ha 6,4
Ta 6,7 % menmie Bix KOHTpoat0. HaliMeHIie 3HUKEeHHsT BOJIOTOCT1 3epHa OTPUMAIH Y
BaplaHTl 3aCTOCYBAHHS JeCUKaHTIB yepe3 10 mHIB micns 4opHOi Touku. Tak, mpu
BUKOpHCcTaHHI Paynnan Makc 2,4 n1/ra Bonoricts cranoBuia 21,9 %, a npu 3,0 n/ra —
21,5 %, mo Ha 5,8 Ta 6,2 % MeHIe BiJ KOHTporo. 3actocyBanHs Pernon Cymep B
Hopwmi 2,0 Ji/ra 3HMKYBajo BMICT Bojioru 10 22,1 %, a B Hopmi 3,0 si/ra — 21,7 %, 1o

MEHIIIE BiJ KOHTpoJItO Ha 5,6 Ta 6,0 %.

4.4 BniuB npoBeeHHS IeCUKAallil HA BPOXKall KyKypyA3u

[IpoBeneHHS aecwKailii Mae HHM3KY IIepeBar: ONTUMAajbHI IMMapaMeTpu IS
30MpaHHsl BPOXKA0, 3HIKCHHS 3aTpaT Ha CYIIIHHS, 3aXHCT BiJl XBOPOO 3a paxyHOK
CTUCIMX CTPOKIB 30WMpaHHsS BpOXKaro, HETaTUBHUN BIUIMB Ha Oyp’sSHU Ta
xBOpoOoTBOpHI opranizmu [159]. [IpoTe, 3acTOCyBaHHS IECUKAHTIB MOXKE€ HETATUBHO
MO3HAYATUCS Ha BPOKANHOCTI 32 PaXyHOK HITYYHOTO MPHUINBHANIECHHS T03PIBaHHS

KyapTyp. JlaHi 100 BIUIMBY MPOBEJEHHS JECUKAIlli HAa piBEHb BPOXKAMHOCTI



112

pisHATBCA. 3rimHo AociipkeHb Alcantara E. ta Wyse D. [196] 3actocyBaHHS
rmdocary HE BIUIMBAJIO Ha BPOXKAWHICTh Ta MO HE3HAYHUUN BIUIMB HA 3HIDKCHHS
BOJIOTOCTI B YMOBaX BHMCOKOi Bojorocti. Zhao, L., Xie, L. 3 cmiBaBropamu [278]
MOBIIOMJISIFOTH, IO BIUIMB 3aCTOCYBaHHs TriidocaTy Ha BPOXKaWHICTh 3aJI€KUTh Bl
riopumy.

VY pesynbTari HOCHIKEHb BCTAHOBJICHO, IO 00p0oOKa KyKypy3u Tiidocatom
HE3HAYHOI0 MIpPOI0 3HIKYE BPOKAMHICT, Ta HE BINIMBAE HA SKICHI MOKA3HUKH.
BcTranoBneHo, 1110 BIUTMB BiJ MPOBEACHHS JIECUKAIlll OUIBIIO MIPOIO 3aJCKHUTh BiJ
CTPOKIB 3acTocyBaHHS mipemapaty (tabm. 4.7). YV BapiaHTax BHUKOPHCTaHHS
JECUKAHTIB MIPU BOJIOTOCTI 3epHa KyKypya3u 40 % crnocrepiraiii BTpaTu 3€pHa y

po3mipi — 0,17-0,35 1/ra 3epHa 3a5iexHO Bij MpernapaTy Ta HOPMH.

Tabnuys 4.7
BruinB JecHKaHTIB Ha Bpo:KaiiHicTh Kykypyasu (2018-2020 pp.), T/ra
®da3za Hopwma Pix + 10
3acrocy- | IIpemapar KOHTPOJIIO
BE(lZI;IfI (B) Ef{e;ffa 2018 | 2019 | 2020 | ST op
KoHnTpoib — — 10,55 11,33 (10,78 | 10,89 - -
Payuman | 24 |10,2711,16|10,58| 10,67 | -0,22 | -2,0
0% | Maxc 32 11024 |11,12|1054| 10,63 | -0,25 | -2,3
S pia | Pemom | 20 [1022(1108[1052| 1061 | -028 | -26
Cynep 30 | 102 |11,05/1050| 1058 | -0,30 | -2,8
Paymman | 24 |1054]1132[10,77| 10,88 | -0,01 | -0,1
Hacrants Makc 3,2 10,54 | 11,32 | 10,76 | 10,87 | -0,01 | -0,1
T | Pernon 20 |1053]1131]1076| 1087 | -002 | -0.2
Cynep 30 |1053|11,32|10,76| 10,87 | -0,02 | -0.2
Uepes 10 | payupan | 24 | 1055]1132]10,79| 10,89 | 0,00 | 0,0
Aid micnd | Make 32 |1054|11,34/10,79| 10,89 | 0,00 | 0,0
“qopof | Permon | 20 | 1054[11,33]1077| 1088 | 001 | -0,1
TOUKH Cynep 30 |1056|11,32/10,78| 10,89 | 0,00 | 0,0
A 1 2 1
HIP os/ra B 822 822 8:12 -
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[Tpu 3actocyBanni Paynman Makc mpu Bosnorocti 3epHa 40 % B cepelTHbOMY
BpOKaifHICTh cTaHoBmwia 10,67 1/ra, mo Ha 0,22 T/ra MeHIIe BiJ KOHTPOJBHOTO
BapianT y — 10,89 t/ra. [ligBuieHHs HOpMHU Tmpemnapary jao 3,2 J/ra CHpHUsIIOo
30uTBIIeHHO BTpaT Ha 0,25 T/ra, 1e BpoxkaitHicTh ctaHoBmiIa 10,63 1/ra.

O6pobka kykypya3u Permonom y Hopmi 2,0 j/ra 3HM3MIA BPOKAMHICTH 10
10,61 T/ra, mo Ha 0,28 T/ra MeHIIe BiJg KOHTPOJIO, a MpHU 3acTtocyBaHH 3,0 Jyi/ra
BpOKaHICTh 3HM3mIIacA 10 10,58 1/ra, mo Ha 0,30 T/ra Big KOHTPOIIIO.

[TpoBenenHs aecukarii mpu BostorocTi 3epHa 40 % 3HIKYE BpOXKANHICTH 3epHa
KYKypyA3U 3a paxyHOK NPUMUHEHHS (OTOCHHTE3Y, CHUHTE3Y Ta OOMiHY pPEUYOBHH,
HITYYHOTO NPUILIBHIIIEHHS 3aKIHYEHHS NIEP10y BEreTallii.

OOnpucKyBaHHSI POCIWH MPU HACTAHHI YOPHOI TOUKH Ta uepe3 10 mHIB micis
HACTaHHS YOPHOI TOYKM MaJl0 HE3HAYHWKM BIUIMB HA BPOXKAHWHICTh, OCKUIBKU
dbopMyBaHHS TEMHOTO MPOIIAPKY Yy MICII MPUKPITUICHHS HACIHUHU O3HA4ae, 10 JI0

ObOT'0 HacCy IIpoucC HarpoMazKCHHA ACHUMUISTIB 3aBCPIIYETHCA.

BucHoBku 10 po3ainy 4:

1. 3acTocyBaHHS JI0OpHMB Ta MNPOBEAEHHS [M03aKOPEHEBHUX IIKUBJIEHb
MO3UTHBHO BIUTMBAIM HAa BPOXAWHICTh KyKypyn3u. [Ipu 30imbIieHHI HOpM JOOpPUB
30UIBITyBasIacs  BpoKaWHicTh. HaiOutbnry eQeKTHBHICTH Majio  MPOBEICHHS
no3akopereBoro mimpkuBieHHs y ¢a3zi BBCH 20 (10 nwmcTkiB) MikpogoOpuBamu,
kKapbaminom Ta cyinbdarom mardito. HaiiBuiuii piBeHb BpPOXKAWHOCTI OTpUMANIH 32
ynoOpeHHst NigoPgoKigo mpu mimkuBiaenHi y ¢aszi 10 JucTkiB, MO CTaHOBUTH
13,24 t/ra.

2. 3acrocyBaHHS (QYHTIUUIIB CIOPUSUIA KpallOMy pOCTY Ta PpO3BUTKY
POCIIMH KYKYpYI3H, W10 BIUIMHYJO Ha BpoXkaiHicTh. I[lpupicT Big mpoBeneHHS
byarinuaanx o0pobok cranoButh 0,45-2,82 T1/ra 3epna. Bumy edexkTuBHICTH
BIJI3HAYEHO y BapiaHTax 3 3aCTOCYBaHHSM TpemnapariB y (a3u BUKHUIAHHS BOJIOTI,
MICJIS LBITIHHS Ta HAJIMBY 3€pHA.

3. [IpoBenenHss Jecukailii TO3WTUBHO BIUIMBAJIO Ha mepea3OupaibHy

BOJIOTICTh KYKYPY/3H B yCIX BapiaHTax gociiay. Haiimenury Bosoricts 3epna 20,1 %
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KyKypyA3u OTpUMaJH MpH 3acTocyBaHHI Paynnan Makc y Hopwmi 3,2 ni/ra y BapiaHTi
00poOKku pocuH 1pu Bostorocti 40 %.

4. HaiiGinpiie 3HMXeHHS BOJOrocti — 6,8% Ta BiICYTHICTh BIUIMBY Ha
BPOKaWHICTh OTPUMANIM MPU BUKOPUCTaHHI mpemapaTy Paynman Makc B HOopwMi 3,2
J1/Ta Ipu HaCTaHHI YOPHOT TOUKH.

Martepiaau 10CIIiKeHb BUCBITIIEHO Y HayKOBHX mpaiiix [185, 188, 260].
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PO3JILT 5

AKICHI IOKA3ZHUKU KYKYPY /31U

5.1 ¥micr i BuUXig mpoTeiHy, *KHPY Ta KPOXMAJII0 B 3€pPHi KYKYpyA3H

3aJI€2KHO BiJl y100peHHsI

[Topsim 3 BpOKaWHICTIO BaKJIMBE 3HAYCHHS MAlOTh SIKICHI MOKAa3HWKU 3€pHa
KYKYpYJI31 — BMICT HpPOTEiHYy, KPOXMAJII0 Ta KUPY, SKI BIUIMBAIOTh Ha BapTICTh
OTpHMaHOTO Bpoxaro [64, 78, 123].

Ha sxicHmil ckiaj 3epHa KyKypyA3W BIUIMBA€ HHU3KA YMHHHKIB, TaKUX SK
riOpuI, CTPOK MOCIBY Ta rycToTa cTosHHs pociuH [19, 20, 28, 129]. Takox BaxIUBY
poJIb  BiAITpalOTh YMOBHU BHPOIIYBaHHS, 3aCTOCYBaHHS JOOpPUB, TEXHOJIOTIS
BUPOIIYBaHHsI Ta iHIII dakTopu [75, 263].

OgHuM 3 HaWOLIBII BAaroMUX AacleKTiB € 3a0e3MeYeHICTh TMOKWBHUMHU
enemeHTamu. [lpu 3acTocyBaHHI 0OpUB 30UIBIIYETHCS BMICT MPOTEIHY B 3€pHI
KyKypymsu [233, 273], mpoTe Jeni0 3HIKYETHCS BMICT KpOXMajo Ta Xupy [235,
245].

JocnipkeHHs  MATBEpUKYIOTh, 10 npu  migBumeHHl Hopmu  NPK
30UTBIITY€ETHCS BUX1J MPOTETHY, KPOXMAJIO Ta XKUPY 3 1 Ta, a TaKoX MiABUIIYETHCS
po3paxyHKoBHI Buxia 6ioetanoiy [41, 55, 210].

BaxnuBe 3HayeHHs Uil POCIUMH MAalOTh MIKPOEIEMEHTH, SKI MOTpiOH1
pOCIIMHAM y BIJHOCHO HEBEJIMKIN KUIBKOCTI, OCKIUIBKH OIIBIIICTh 3 SKUX €
KaTajxi3aropaMy XIMIYHUX peakiliii Ta BXOJATh J0 CKJIaay (hepMeEHTIB, MiABUILYIOThH
IMyHITET pociuH. JlocTaTHiIM BMICT MIKPOEJIEMEHTIB CIIPHUS€ KpPAIOMy 3aCBOEHHIO
MakpoeraeMeHTIB. BcTaHOBIEHO, 1110 TTO3aKOpeHEeBe MiHKUBIICHHS POCIUH KyKypYA3U

MIKpOJOOpMBAaMU TMO3UTUBHO BIUIMBA€ HA BMICT Ta BHUXIJ KPOXMall0 B 3€pHI

Kykypyasu [41, 95, 117].
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KpuTepii omiHKM SKICHUX MOKa3HUKIB KYKYPY/J3H BHU3HAYAIOTHCS 3aJIEKHO BiJl
HanpsMy Horo 3acTocyBaHHs. {15 KOpMOBUX 1iJieH BaXJIMBUM € BMICT MPOTEiHY, a
JUTs TIepepoOKU Ha 010€TaHOJ — BMICT KPOXMAJII0 Ma€ CTAHOBUTHU He MeHlIe 65 % Ta
BMICT O1JIKy Mae€ He niepeBuinyBaTa 10 %.

3epHO KYKYPY/I3U XapaKTepU3yeTbCsl MEHIIUM BMicToM Ouika — 9—12 %, Hixk
1HIIIl 3€PHOBI KYJIBTYpH, MPOTE € BAXKIMBUM KOMIIOHEHTOM KOMOIKOpMIB dYepes
BEJIMKY €HeproeMHicTh 3epHa — 361 kkan y 100 r. Tomy 3rogoByBatu ioro ciuif 3
BHUCOKOIIPOTETHOBUMH KOpMaMHU. 32 paXyHOK BUCOKOI'O BMICTY KPOXMAJIIO Ta JKUPY 1
HEBUCOKOTO BMICTY KIITKOBHHH (O1HM3bKO 2 %) MEepeTpaBHICTh MOKXUBHUX PEUOBHH €
Ty’K€ BHCOKOIO. 3aBISKU IIbOMY JOJaBaHHS 3€pHA KyKYpyI3H y KOPMH MO3UTHBHO
BIJIMBA€ HA €HEPTreTUYHY LIHHICTh Ta CIPHUAE KPalOMy MEPETPABICHHIO OCHOBHOTO
KopMmy [124].

3rinno ganux €pmakoroi JI. M. Tta Csucryna 0. B. 3actocyBanHs
MiHEepalIbHUX TOOPUB CHPHUSIIO 3pOCTaHHIO BMIicTy Oinka Ha 0,85-1,07 % [41].

VY nocnimkennsax Kamincekoro B. @. ta AcanimBini H. M. [55] npoBenenns
M03aKOPEHEBOT0 MIKUBJICHHS MIKPOJOOpUBAMH, IO B CKJIaJl MICTATh KOMILJIEKC
MaKpo- Ta MIKPOEJIEMEHTIB CHPUSIIO 3pOCTAaHHIO BMICTY MPOTEIHY B 3€pHI KYKYPYI3H.

PesynbraTi mpoBeAeHNX HaMU JTOCIIIPKEHb CB1IYaTh MPO TE, 10 3aCTOCYBAHHS
pI3HMX HOpPM JOOpHB Ta TMPOBEACHHS MMO3aKOPEHEBUX IMIKUBICHb BIUIMBAE Ha
OCHOBHI IMOKa3HUKH SIKOCTI 3€pHa KYKYpPYI3H.

[TigBuIIEHHS Hopmu no0puB NPK Ta mpoBeneHHS I10O3aKOPEHEBOIO
iP)KUBJICHHS TO3UTUBHO BIUTMBAIM Ha BMICT CHPOTO MPOTEIHY Yy 3€pHI KyKypyA3u
(mom. K. 1-3, Tadm. 5.1). Tak, 3a ynoopennst NgoP4oKgo BMicT ipoTeiny ctaHOBHUB 9,12
%, Buxig 3 1 ra — 0,91 T. IIpu 36iapmeHHI HOpMHU A00puB 110 Ni20PsoKigo Iei
noka3Huk 3pic Ha 0,44 % i ctaHoBUB 9,56 %, a ipu yaoopenHi N1goPgoKi40 — Ha 0,73
%, 1110 cKi1agac 9,85 %.

Ha BMicT cuporo npoTeiny 3Ha4HHI BIUTMB Maji MMO3aKOPEHEB1 MKUBICHHS,
ix ckian ta gaza 3actocyBaHHs. [Ipu OIIHI AKICHUX MOKAa3HUKIB BaXJIMBE 3HAUCHHSI
Mae 30ip 3 1 ra pedoBuH, 1110 Aa€ 3MOTY KOMITJIEKCHO OLIHUTHU BIUIUB AOCTIIKYBaHUX

daxTopiB (Tabdu. 5.2).
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Tabnuys 5.1

YMicT mpoTeiHy B 3epHi KYKYpy/A3H 3ajieskHo Bin ynoopenns (2018-2020 pp.),

% Ha cyXy pe4yOBHHY

Hopmu minepansaux 106pus (A)

daza ITixuB- NsoP10Keo N120Ps0K100 N160PgoK140
00poOKH JICHHS E E E
(B) © % =& % S8 % g g
HE H g H g
S S S
= = Z

KoHntpoib - 9,12 - 9,56 ) 9.85 i

1* 9,94 0,82 10,25 0,69 10,53 0,68

10 nucTkiB 2* 10,09 0,97 10,38 0,82 10,73 0,88

3* 10,27 1,15 10,45 0,89 10,79 0,94

1* 10,51 1,39 10,75 1,19 10,90 1,05

Buiumanns 01 054 | 142 | 1080 | 124 | 1103 | 118
BOJIOT1
3* | 1063 | 151 | 1090 | 134 | 1110 | 125
1* | 1031 | 119 | 1035 | 079 | 1085 | 1,00
ITicas
1 o« | 1037 | 125 | 1068 | 112 | 1093 | 1,08
LBITIHHA

3* 10,43 1,31 10,71 1,15 11,06 1,21

HIP o5 % 2018 p.— A =10,58; B=0,99; C=0,35
2019 p.—A=0,39; B=1,03; C=10,29
2020 p.—A=0,68;B=1,21;C=0,14
[Mpumitka: 1* - mimkusnaenns Pekconin ABC + Maize boost; 2* - mimkuBnenHs Pekconin
ABC + Maize boost + kapbamin 5%; 3* - mimkusienns Pekconin ABC + Maize boost + kapbamin
5% + cynbdar marniro 5%.

Ha doni noopus NgoP4oKeo mpu mpoBenenni mimxusiaeHs y ¢asi 10 aucTkis
KYKypyI31 BMICT cuporo mnporeiny 3poctaB Ha 0,82-1,15 % mnopiBHsAHO 3
KOHTPOJIbHUM BapiaHTOM, 110 cTaHOBUTh 9,94—10,27 %. Buxin cuporo nporeiny 3 1

ra npu 1ibomy cranoBuB 1,05—1,12 1, o wa 0,14-0,21 T 6i1bII€ BiT KOHTPOIIO.
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[Ipy mpoBeneHHI MO3aKOPEHEBHUX MIUKUBICHb Yy (a3l BUKUIAHHS BOJOTI
MOKa3HUK BMICTy mpoteiny 30umemmuBes mao 10,51-0,63 %, mo ma 1,39-1,51 %
OinbIIe BIJ KOHTPOJBHOTO TOKa3HWKA. [Ipu 1mpomy Buxijg mporeiHy 3 1 ra He
301IBIINUBCS, MOPIBHAHO 3 MiKUBICHHIMH Y 10 mucTkiB. Lle moscHIo€ThCs OLTBIIOI0
BpOKANWHICTIO TIPHU TKUBIICHH] Y (pa3i 10 IUCTKIB KyKypya3u

3acTOCYyBaHHS TO3aKOPEHEBOTO Ti/PKUBICHHS IMICIS [BITIHHA MaJlo JEIIlo
MEHIINK BIUIMB HA BMICT NPOTEiHY, HK 0OpoOka y a3l BUKUAAHHS BOJOTI. 3a
N1JPKUBJICHHS Yy 11K (a3l BMICT cuporo npoteiny cranosuB 10,31-10,43 %, mo Ha
1,19-1,31 % Oinple mopiBHSIHO 3 KOHTposieM. Buxin cuporo mpoteiHy CTaHOBHB
1,04-1,09, o wa 0,13—0,18 T GinbIIe BiJx KOHTPOITIO.

Tabnuys 5.2
Buxia nporeiny 3 1 ra nociBiB kyxkypyazu (2018-2020 pp.), T

Hopwmu minepanbaux 100puB (A)

daza [TixuB- NgoP0Keo N120Ps0K100 N160PgoK140
00poOKH JIEHHSA = = =
o & o & o &

(B) ©) T el T N E e T N OE 2
H Z H Z H Z
< < =
KonTpoan - 0,91 - 1,07 - 1,20 -

1* 105 | 014 | 120 | 013 | 1,35 | 0,15
10 THeTKiE 2% 109 | 018 | 124 | 017 | 1,40 | 0,20
3* 112 | 021 | 127 | 020 | 1,43 | 023

1* | 109 | 018 | 124 | 017 | 1,38 | 017
Bukunamus 5% 707 [ 019 | 1,26 | 019 | 1,41 | 021

BOJIOT1
3* | 1,12 | 021 | 129 | 021 | 143 | 023

1* | 104 | 013 | 118 | 011 | 1,34 | 014
Micns 2> | 106 | 015 | 122 | 015 | 1,36 | 0,16

BITIHHSA
3* | 109 | 018 | 124 | 017 | 1,39 | 019

[Mpumitka: 1* - mimkusiaenus Pexconin ABC + Maize boost; 2* - mimkusienus Pexcomnin
ABC + Maize boost + kap6amin 5%; 3* - mimkusienns Pekcosnin ABC + Maize boost + kapbamin
5% + cynbdat maruiro 5%.
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[Ipu ymoOpenni B HopMi NipPeoKigo Ta mpoBemneHHI T03aKOPEHEBUX
nimkuBieHs y ¢gasi 10 muctkiB otpumanu 10,25-10,45 % cuporo mpoTeiny, 10 Ha
0,69-0,89 % Oinbiie Big KoHTporo. Buxin npoteiny cranoButh 1,20—1,27 1/ra, 1o
oinpmre Bix kouTpodo Ha 0,13-0,20 T.

[TozakopeneBi mipkuBIeHHS Yy (a3l BUKUAAHHS BOJIOTI CIPUSUTH  JICIIO
OutbIIoMy mpupocTy cuporo mnporeiny — 1,19-1,34 %, mo cranoButh 10,75 Ta
10,90 % BignoBimHo. Buxig cuporo mnpoTeiHy 3a LBOrO CTPOKY MPOBEIACHHS
MIJOKUBIICHD ckiamae 1,24—1,29 1/ra. 3a MIJDKUBJICHHS KYKYPYJ3W MICHS IBITIHHS
BMICT cuporo npoteiny cranoBuB 10,35-10,71 %, a Buxim — 1,18-1,24 1/ra, mo Ha
0,11-0,17 T/ra Oinbme BiAg KOHTpOdi0. HaiOinmbImi MOKAa3HUKH BMICTY CHPOTO
npoTeiny oTpuMainu npu yaoopeHHi NigoPgoKiso. 3a mimkuBnenus B ¢a3zi 10 mucTkiB
el nokasHuk cranoBuB 10,53—10,79 %, mo Ha 0,68—0,94 % Oinbliie BiJi KOHTPOJIIO.
Buxin cuporo nporeiny 3 1 ra cranoBuB 1,35-1,43 1, 1o Ouibliie Bii KOHTPOJIIO HA
0,15-0,23 1. HaifBummii BMICT CHUPOro MPOTEiHY 3a(iKCOBAHO MPH MPOBEICHHI
no3akopeHeBux mimkuBiaeHb 10,90-11,10 %, mo na 1,05-1,25 % Oinbmie Bifg
KOHTpouIt0. Buxin cuporo nporeiny ctanoButh 1,38—1,43 1/ra, mo Ha 0,17-0,23 1/ra
Oulbllle BIiJ KOHTPOJIIO. 3aCTOCYBaHHA NiDKUBJICHb MICHAS LBITIHHA CHPHSIIO
MiABUINEHHIO BMIcTy mpoteiny mo 10,85-11,06 %, mo na 1,0-1,21 % Oinbmre Bifg
KOHTPOJILHOTO MOKa3HuKa. Buxin nmporeiny cranoBus 1,34—1,39 1/ra, mo OiibIe Bif
koHTposto Ha 0,14-0,19 t/ra. Haii0Ginpln NOKa3HUKKM BMICTY CHpPOTO MPOTEIHY
3a)iKCOBAaHO TMpPH TMPOBEACHHI MIHKUBICHb MIKpOJoOpuBaMu, KapbamizoM Ta
cyiabdaroM MarHio y (a3l BUKHAAHHS BOJIOTI Ha BCIX piBHAX yaoOpeHHs. IIpore,
BUXIJ] CHUpPOro MNpoTeiHy 3 1 ra HE3HAuYHO BIJPI3HIETbCS BIJ BaplaHTy 3
nipkuBiaeHHssMA Y a3l 10 muctkiB. lle BimOyBaeThcsi 3a paxyHOK BHIIOi
BPOKAMHOCTI 3epHa MpH MKUBIICHHI KYKypya3u y ¢a3i 10 mucTkis.

BwmicT kpoxmanio B 3epHI KyKypyJ3HW 3MIHIOBABCS IMiJi BIUIMBOM TOOpWB Ta
MIPOBEICHHSI TI03aKOPEHEBOTO THKUBJICHHS. [1i1BUIIIEHHS PiBHS YI00pEHHS CIIPUSIIO
3HMKEHHIO Horo BwmicTy B 3epHi (Tabn. 5.3). Ilpu ymoOpenHi NgoP4oKg Ha
KOHTPOJILHOMY BaplaHTI BMICT Kpoxmaito cTaHOBUB 74,20 %, BHXi KpPOXMAIO

ctaHoBUB 7,41 T/ra. IlpoBeneHHs MO3aKOPEHEBUX MIJI)KUBJIEHb CHPUSIIO 3HUKEHHIO
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roro Bmicty 1o 72,51-73,36 %, o Ha 0,69-0,84 % menme Bix kouTposto. [Ipote,
BpPaxoBYIOUM BPOXKaWHICTh, CIOCTEPIraeMo 301TbIICHHS BUXOIY Kpoxmano 3 1 ra,
o craHoBuTh 7,76—8,00 T/ra, mo Ounbmie Big koHTpodto Ha 0,35-0,59 T/ra (Tadm.
5.4).

Tabnuys 5.3
YMicT KpoXMaJIo B 3epHi KYKYpYA3H 3aj1exkH0 Bin ynoopenns (2018-2020 pp.),

%/cyxy pe4oBHHY

Hopmu MinepanbHuX 100puB (A)

daza TTipKuB- NsgoP10Keo N120Ps0K100 N160PsoK140
00poOKHu JICHHS @ @ @
@] 5 @] 5 @) 5
(B) ©) % Q= % Q= % < &
H = H = H =
@] o o
Z Z Z

KoHnTpoib — 74,20 - 73,02 - 72,96 -
1* 73,51 -0,69 72,61 -0,41 72,27 -0,69

10 IHCTKIB 2* 73,43 -0,77 72,42 -0,6 72,66 -0,3

3* 73,36 -0,84 72,34 -0,68 72,57 -0,39

1% 7328 | -092 | 7181 | -1,21 | 7204 | -0,92
Buknpanus 2% 7319 | -1,01 | 71,77 | -1,25 | 71,99 | -0,97

BOJIOTI

3* | 7315 | -1,05 | 71,75 | -127 | 71,80 | -1,16

1* | 7348 | -0,72 | 72,29 | -0,73 | 72,10 | -0,86
Hicns 2x | 7344 | -0,76 | 7224 | -0,18 | 72,06 | -0,
BITIHHSA

3* | 7327 | 093 | 71,22 | -18 | 7202 | -0,94
HIP 05 % 2018 p.—A=0,30;B=0,11; C=10,02

2019 p.— A =0,24; B=0,09; C=0,01
2020 p.— A=0,35;B=0,13; C=10,02
[Mpumitka: 1* - mimpkuienHs Pexconin ABC + Maize boost; 2* - mimkuienns Pexcomnin
ABC + Maize boost + kapbamin 5%; 3* - mimkusienus Pekconin ABC + Maize boost + kapbamin
5% + cynbdar marHito 5%.

[Ipu mpoBeneHH! NiKUBIEHb Yy (hasy BUKHUIAHHS BOJIOTI BMICT KpPOXMAJIO
ctaHoBuB 73,28-73,15 %, a Buxing — 7,61-7,70 1/ra, mo Ha 0,21-0,30 1/ra OuIBIIE Bif

KOHTpOJIt0. [115KUBNIEHHS POCIIMH MICIs UBITIHHS COPUSIIO YTBOPEHHIO KPOXMAJIIO Ha
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piBHi 73,48-73,27 %, Buxin cranoBuB 7/,41-7,63 T/ra, mo OuIbIe BiJ KOHTPOJIIO Ha

0,01-0,22 1/ra.

Tabnuys 5.4

Buxin kpoxmauaio 3 1 ra nociBiB kykypyasu (2018-2020 pp.), T

Hopmu minepansaux 100pus (A)

daza TTiKuB- NgoP4oKeo N120Ps0K100 N160PsoK140
00poOKH JICHHS g g g
(B) ©) T = & T 7 & T = &
+ g +H g H g
@) @) @)
N N N
KoHnTpoib — 7,41 - 8,19 - 8,89 -
1* | 7,76 | 035 | 853 | 035 | 929 | 040
10 merxin 2* | 790 | 050 | 864 | 045 | 949 | 0,60
3* | 800 | 059 | 88L | 063 | 961 | 071
1* | 761 | 021 | 829 | 010 | 9,09 | 0,20
Bukunanns 2* | 765 | 024 | 840 | 022 | 918 | 0,28
BOJIOT1
3* | 7,70 | 030 | 847 | 028 | 923 | 033
1* | 741 | 001 | 822 | 003 | 893 | 0,03
Hicns o> | 752 | 012 | 826 | 008 | 899 | 0,10
LBITIHHSI
3* | 763 | 022 | 823 | 005 | 905 | 0,16

[Mpumitka: 1* - mimkusiaenns Pekconin ABC + Maize boost; 2* - mimkuBnenHs Pekconin
ABC + Maize boost + kapbamin 5%; 3* - mimkusienns Pekconin ABC + Maize boost + kapbamin
5% + cynbdar marniro 5%

3a ynoOpenHst NiPsoKigo BMICT Kpoxmanmio Ha KOHTPOJBHOMY BapiaHTi

ctanoBuB 73,02 %, mo Ha 1,18 % MeHnme Hixk 3a HOpMU NgoP1oKeo, Buxin kpoxmaito

craHoBuTh 8,19 T/ra. 3a ymoBu miJxkuBieHHA y (a3l 10 IUCTKIB BMICT KpOXMAaJO

craHoBuB 72,61-72,42 %, mo nHa 0,41-0,60 % w™eHIIe Bix KOHTpoyro. Buxin

kpoxmamo 3 1 ra ckmamae 8,53-8,81 t1/ra, mo Ha 0,34-0,62 T/ra Ounblie Bif

KOHTpoJf0. [IpoBeneHHsT MO3aKOPEHEBOTO MiHKUBICHHS y (a3l BUKUIAHHS BOJOTI

3abe3reunsio BMICT kpoxMmaito Ha piBHi 71,81-71,75 %, a #ioro Buxig — 8,29-8,47,

o Ha 0,10-0,28 T/ra 6ibiIe BiJy KOHTPOJILHOTO MOoKa3HuKa. OOpoOKa POCIUH MicCIis
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IBITIHHS cHOpusiaa (QOpPMYBaHHIO KpoXMmanmio B posmipt 72,29-71,22 %. Buxin
KpOXMaJTto cTaHoBHB 8,22—8,26 1/Ta, mo Ha 0,03—0,08 T/ra OiibIe Bijg KOHTPOJIIO.

Ynoopernss B HopMi NigoPgoKiao cripusiio ¢opmyBaHHIO KpOXMaJII0 Ha PiBHI
72,93 %, mo Ha 1,24 % menmme Hix pu HOpMi NgoP1oKeo. Buxin kpoxmanio y mipomy
BapiaHTi ctaHoBUB 8,89 T/ra. Ilo3akopeHeBi mimkuBieHHsS y ¢aszi 10 JIHCTKIB
3MEHIIUIM BMICT KpoxMmaito ao 72,66—72,27 %. Buxin xkpoxmamio ckiagaB 9,29—
9,61 t/ra, mo na 0,40-0,71 Tt/ra Oinmpme Bix KoHTposto. Ilpu mpoBeneHH1
MO3aKOPEHEBUX MIKUBIICHD Yy (a3l BUKUIAHHS BOJIOTI BMICT KPOXMAaJlO CTaHOBHB
72,04-71,80 %, a Buxig — 9,09-9,23 Tt/ra, mo nHa 0,20-0,33 T1/ra OuIbIIE BIX
KOHTPOJI0. 3aCTOCYBAHHS M1I)KUBJICHD MMICIIS UBITIHHS CIPUIIO (POPMYBAHHIO BMICTY
KpOXMAJII0 B 3€pHI KyKypy3u Ha piBH1 72,10-72,02 %, Buxin 3 1 ra cranoBus 8§,93—
9,05 1/ra, mo 6imbmre Bix kouTposto Ha 0,03-0,16.

3MEHIIIEHHS BMICTY KPOXMAJIIO0 B 3€pHI KyKYpYA3U OB’ sI3aHE 3 THM, IO ICHYE
oOepHEHa 3aJIEKHICTh MIX HAKOIMUYEHHSM MPOTEIHy Ta KPOXMAIIO0 — 3POCTAHHS
BMICTY MpOTEIHY TallbMy€ HAarpoOMaJi)K€HHs BYIJEBOAHIB Yy 3€pHI KyKypym3u. Lli
pe3yJbTaTH MIATBEPKYIOTH 1HII POOOTH 3 JTOCIKEHHS SKICHUX IMOKAa3HUKIB 3epHa
KyKypym3u [55, 95].

[Tpu 301abIIEHH] HOPMU MIHEpAJIBHUX JTOOPUB Ta MPOBEACHHI MO3aKOPECHEBUX
IJDKUBIICHh CIIOCTEPIrajidi HEe3HAYHE 3HIDKCHHS BMICTY XKHUPY B 3€pHI KYKYpYI3H
(tabu. 5.5). IIpu ynoopenni y Hopmi NgoP4oKeo 11e#t mokasuuk cranoBus 4,33 %, npu
nigsuineHHi HopMmu 100puB 10 Ni2oPeoKigo — 4,16 %. Ilpu BHecenHi NigoPsoKiao
BMICT JKHPY B 3€pHI KyKypyA3u CTaHOBUB 3,89%.

[To3akopeHeBl NIIHKUBJICHHS Majd MEHIUMM BIUIMB Ha BMICT xupy. Ilpu
npoBeneHHl mipkuBieHb vy ¢aszi 10 ymmctkiB Ha (GoHI NgoPaoKeo 1€l moka3zHuk
ctaHoBuB 4,29-4,31 %, y ¢da3i Bukuganas Boiaoti — 4,28-4,29 %, micias UBITIHHSI —
4,24-4,29 %. 3a ynoopennst N12oPsoKioo Ta m03akopeHeBoro miakuBieHHs y ¢dasi 10
JUCTKIB BMicT kupy ctaHoBuB 4,08—4,09 %, y ¢a3i Bukumanus Boioti — 4,03—
4,06 %, micns ugitiHH — 4,02-4,04 %. YnoopenHss B HopMi NigoPgoKiso Ta

nipkuBIeHHS y (a3l 10 TucTKiB cripusiiio GOopMyBaHHIO BMICTY JKHpY Ha piBHI 3,86—
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3,88 %, y (a3i Bukuganus Boaoti — 3,83-3,86 %, a mpu miKUBIECHHI MICIIS [BITIHHS

—3,76-3,82 %.

Tabnuys 5.5
YMicT JKHPY B 3epHi KyKypy/a3u 3a1e:kH0 Bix ynoopennst (2018-2020 pp.),

% Ha cyXy pe4yOBHHY

Hopmu minepansaux 106pus (A)
o 6 6 HiI[)KI/IB' N80P40K60 N120P60K100 N160P80K140
a3a E)B;’)O KU CHHS % % %
(©) % | L& % | X&| % | %&
H = H = H =
o o o
~ ~ ~
Kontpoan - 4,33 - 4,16 - 3,89 -
1* 431 | -002 | 4,09 | -007 | 388 | -0,01
10 muctkiB 2% 43 | -003 | 408 | -008 | 387 | -0,02
3* 429 | -004 | 408 | -008 | 38 | -0,03
1* 429 | -004 | 406 | -01 | 384 | -0,05
Buknnanas o*
onond 428 | -005 | 405 | -011 | 383 | -0,06
3* 428 | -005 | 403 | -013 | 382 | -0,07
1* 4,29 -0,04 4,04 -0,12 3,82 -0,07
ITicna o*
iriss 428 | -005 | 403 | -013 | 379 -0,1
3* 424 | -009 | 402 | -014 | 376 | -0,13

HIP o5 % 2018 p.— A=0,38; B=0,42; C=0,19
2019 p.—A=0,47;B=0,34; C=0,09
2020 p.— A =10,34; B=0,38; C=0,05
[Mpumitka: 1* - mimpkusienns Pexconin ABC + Maize boost; 2* - mimkuienns Pexcomnin
ABC + Maize boost + kap6amin 5%; 3* - mimkusienns Pekcosin ABC + Maize boost + kapbamin
5% + cynbdat maruiro 5%.

30ip xupy 3 1 ra cranoBuB 0,43 T Ha ¢oni 700puB y HOpMiI NgoP4oKeo
(tabu. 5.6). ITimkusneHns y ¢asi 10 TUCTKIB CIPUSUIN 301IBIICHHIO HOTO MOKA3HUKA
1o 0,45-0,47 t/ra. Ilpu npoBeaeHH] MiPKUBICHL y (a3l BUKUIAHHS BOJIOTI BUXIA
xupy craHoBuB 0,45 T/ra, a mpu mimxuBieHHax micas 1BiTiHHA — 0,43-0,44 T/ra.

[Ipu ynoOpenni kykypymsu B HOpMi NipoPeoKioo BUXiag cuporo xupy CTaHOBUB
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0,47 T/ra. 3a yMOBH NpPOBEACHHS MO3aKOPEHEBUX MIKUBIEHB y (a3l 10 IucTKiB 1ei
noka3Huk craHoBuB 0,50-0,51 1/ra, y da3i Bukuganus Boioti — 0,48-0,49 1/ra, micus
uBiTiHag — 0,47 t1/ra. HaitGinbini 3HaueHHS 300py CHPOrO KUPY OTpUMAIU Y
BapiaHTax 3 ynoOpenHsM B HOpMI NigoPsoKis. Ha koHTponmpHOMY BapiaHTi men
nmoka3Huk ctaHosus 0,47 T/ra.
Tabnuys 5.6
Buxiz :kupy 3 1 ra nociBiB kykypyazu (2018-2020 pp.), T

Hopmu minepanbauX 106puB (A)
®a3a 06 O6KI/I HiI[}KI/IB- N80P4OK60 I\|120P60K100 N160P80K14O
(Bi) JICHHA g 5 lg
©) T 2 E ) T = 2 T g E Q
H Z H E H E
& N4 4
KoHrpoisb - 0,43 - 0,47 - 0,47 -
1* 0,45 0,02 0,48 0,01 0,50 0,02
10 nuCTKiB 2* 0,46 0,03 0,49 0,02 0,51 0,03
3* 0,47 0,04 0,50 0,03 0,51 0,04
1* 0,45 0,01 0,47 0,00 0,48 0,01
Buxkunanas %
oo 0,45 0,02 0,47 0,01 0,49 0,01
3* 0,45 0,02 0,48 0,01 0,49 0,02
1* 0,43 0,00 0,46 -0,01 0,47 0,00
ITiciasa o*
S 0,44 0,01 0,46 0,01 0,47 0,00
3* 0,44 0,01 0,46 0,00 0,47 0,00

[Mpumitka: 1* - mimkusnenus Pexconin ABC + Maize boost; 2* - mipkusnernst Pekcostin
ABC + Maize boost + kap6amin 5%; 3* - mimkusienns Pekconin ABC + Maize boost + kap6amin
5% + cynbdat marsiro 5%.

[Ipu 3acToCcyBaHHI MMO3aKOPEHEBOIO MIHKUBICHHS BUX1Jl CUPOTO KHUPY 3picC 110
0,50-0,51 t/ra. IlpoBeneHHs NIHKUBICHb Yy a3y BHUKHUJAHHS BOJOTI CHPUSIIA
dbopmyBannio 0,48-049 1/ra cuporo xupy, a npu oOpoOIl POCITUH MICHIS HBITIHHS
nei nokasHuk craHoBuB 0,47 T/ra. Ha Buxig cuporo »xupy 3 1 ra BIJIMBaaIu HOPMHU
NOOpUB Ta NPOBEICHHS I03aKOPEHEBUX MIKMBIEHb 332 PaXyHOK 3pOCTAHHS

BPOKaHHOCTI KYKypYyA3H.
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VY pe3ynbrari KOpemsuiiHO-perpeciiHoro aHami3y BHUSIBICHO NMPSMUN CHIIbHUN
3B'SI30K MDK BMICTOM TMpOTEiHy, MiDKUBIEHHSAM Ta ynoopenHsMm. Koedimient
Kopessii ckimanaB BignmoBigHo I = 0,74 ta r = 0,43. Mix BMICTOM MOpOTEiHY Ta
dazo0 pocty BUSBICHO mpsamuii cinabkuit 3B'si30k (I = 0,14). Ilg 3amexHicTh
onucyeTbes piBHsaHHAM (5.1) perpecii:

VYV =-28,4 +0,06X;+ 0,04X,+0,002 X3, 5.1

ne: Y —nporein, %; Xi1— daza pocty; X, — MKUBICHHS; X3 — YA0OPSHHS.

KoedimieHT MHOXHMHHOI Kopensiii craHoBuTh R = 0,87, MmO CBIAYUTH MPO
TICHAM 3B'S30K MK pe3yJbTaTUBHOIO O3HAKO Ta aprymeHToMm. KoedimieHTt
JeTepMiHaii mpu upomy pisauii R? = 0,75.

VY pe3ynbTari KOpensiiiHO-perpeciiHOroO aHali3y BUSBICHO 3BOPOTHIN CHIIBHUM
3B'I30K MIDXK BMICTOM KpOXMaJlo, HIPKUBJICHHSIM Ta yaoOpeHHsM. KoedimieHt
KopeJssii ckianaB BianoBigHo I = -0,46 Tta r = -0,66. Mixk BMICTOM KpOXMaJlt0 Ta
$ha3010 pocTy BHABICHO 3BOPOTHIM ciiabkuii 3B'si30k (I = -0,14). Ll 3amexHICTh
onucyeTbes piBHAHHAM (5.2) perpecii:

¥ =105,6 -0,13X;-0,3X,-0,01 X3, 5.2

ne: Y — kpoxmainb, %; Xi1— ¢daza pocty; Xz — OiIKUBIEHHS; X3— YA0OpEHHS.

KoedimienT MHOkMHHOI Kopessmii cranoButh R = 0,82, 1o CBiIYUTH MpO
TICHUH 3B'S30K MDK pe3yJIbTaTUBHOI O3HAKOW Ta aprymeHToM. KoedirmieHnT
JeTepMiHalii mpu oMy pisHuii R? = 0,67.

VY pe3ynbrari KOpemnsiiiHO-PerpeciiHOTO aHaIi3y BUSBIICHO 3BOPOTHIN CHIIbHHMA
3B'I30K MDK BMICTOM JXKHpPY Ta ynoOpeHHsM. KoedilmieHT Kopensiii ckianas
BIAMOBIIHO I = -0,98. Mix BMICTOM Xupy, (a3ol pOCTy Ta MIJKUBICHHSIM
BHSBJICHO 3BOPOTHiN cirabkuii 3B's130k — ' = -0,09 ta r = -0,16, BignoBigHo. Ilg
3aJIOKHICTh onucyeThes piBHSHHAM (5.3) perpecii:

V¥ =7,49-0,02 X;-0,03X,-0,01 X5, 5.3

ne: Y —xup, %; X1— daza pocty; Xy — MDKUBIECHHS; X3 — YA0OpEHHS.

KoedimieHT MHOXUHHOI Kopensili ctaHoButh R = 0,99, mo cBiAuuTh Mpo
TICHAM 3B'SI30K MIDK pe3yJbTaTUBHOIO O3HAKO Ta aprymeHToMm. KoedimieHt

JieTepMIHaIlli IPU [[bOMY aHAJTOTTYHHUI — R2=0,98.



5.2 Maca 1000 3epeH 3a;1e:xHO BiJ y100peHHs
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Bemnmunna macu 1000 3epeH € ogHUM 13 TOKa3HUKIB, sIKi O0OYMOBIIIOIOTH

BUCOKY BPOXaiHICTh KyKypy/a3u. 3a nanumu Pynascekoi H. M Ta I'yk P. M. [139]

3acTocyBaHHs A00puB mijBuiryBano macy 1000 3epen kykypyasu. Ha Benmuuny

MIPUPOCTY BILUIMBAja HOpMa JIOOPUB Ta Ipylia CTUTIIOCTI T10pUIIB.

Y Hammx JOCHIKEHHSX NIABUINEHHS HOPMU JOOpPUB Ta MO3aKOPEHEBUX

IiPKUBIICHB TO3UTHBHO BIUIMBau Ha Macy 1000 3epen (mox. JI1.1-3, tadim. 5.7).

Tabnuys 5.7

Maca 1000 3epen KyKypy/a3u 3aJ1€:KHO BiJl y100peHHS TA MiIKNUBJICHHS

(2018-2020 pp.), r

daza ITiKUBIICHHS Hopwmu minepanbaux 100puB (A)
06%(;?“ (©) NsoP40Keo N120Ps0K100 N160PgoK140
KonTtpomns - 278 293 310
MiKpo100puBa 284 302 323
10 MiKpogoOpuBa + 286 304 307
JUCTKIB | KapOaMiJ
MiKpoaoOpuBa +
kapOamig + MgSO, 289 305 329
MiKpo00puBa 291 307 325
Buxkunanus mikpomoopua + 294 308 328
BOJIOTI | KapOamif
MiKpoaoOpuBa +
kapOamin + MgSQO, 297 311 330
MiKpo00pHuBa 296 312 337
[Ticns | mikponoOpuBa +
IBITIHHA | KapOamia 299 316 343
MiKkpoaoOpuBa +
kapOamin + MgSOq 302 319 346
HIP 5T 2018 p.—A=10,1;B=3,1;C=0,3

2019 p.—A=11,0,B=3,4; C=0,3
2020 p.—A=9,5; B=2,9;C=0,3
[Mpumitka. Mikpoao6pusa - Pexconin ABC + Maize boost.
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HaiiGinpmmii  BIUIMB  BiJ TMO3aKOPEHEBUX MIDKUBJICHb OTPUMAId MpU
3aCTOCYBaHHI MIKpoaoOpHB, kapbaminy Ta cynbdary marHito. Tak, mpu yaoOpeHHi B
HOopMi NgoP4oKe 11€1i mokazHuk ctaHoBHUB 278 T 0€3 IPOBECHHS IT1IKUBJICHb.

[TimxuBnenus y ¢asi 10 1ucTKiB MiKpoJ0OpUBaMHK ITiIBUIIAJIO TIEH MOKa3HUK
Ha 6 T, MIKpoJIoOprBaMHu 1 kapOamijioM — Ha 8 T, MikpogoOpuBamu, kKapOamigoMm Ta
cyibdarom MarHito — Ha 111, mo mopiBHioe 284, 286 ta 289 1. IlpoBeneHHs
MiHKUBJICHD y (a3l BUKUIAHHS BOJOTI cripusiiio ¢popmyBanaio Macu 1000 3epeH Ha
piBH1 291-297 1, mio Ha 13—19 r GibIIe BT KOHTPOJIIO.

[Ipu mMoO3aKOpeHEBOTO MiHKUBJICHHI IIICAS MBITIHHA POCIHMHU KYKYPYyI3H
chopmyBanu macy 1000 3epen B po3mipi 296302 1, mo Ha 1824 r Ouiblie BiAg
koHTpoto. Ha ¢ori moopuB NixPsoKioe 6€3 mimkuBienb maca 1000 3epen
crtaHoBMia 293 T.

[To3zakopeHneBi nipkuBieHHs y Pa3i 10 MUCTKIB 301IbIIYBAIHN 1IN MOKa3HUK 10
302-305 r, mo Ha 9—12 1 Oinbine Big KoHTpodro. [limkuBaeHHs, poBeAcH] y dasi
BUKHUAAHHS BOJOTI copusuid miaBuiieHHro Macu 1000 3epern mpo 307-311 r, mo
OisIbliIe BiJl KOHTpOJItO Ha 14—18 T.

3acTocyBaHHS MO3aKOPEHEBUX MMIJKUBJICHB MICHS LBITIHHA MaJo HAaWOIbIITNN
BILTUB cepesl AochipkyBanux cTpokiB. Maca 1000 3epen cranoBuina 312 — 319 1, mio
Ha 19-26 r Oigpmie Big KoHTposro. HaMBHUII IMOKa3HWKHA JAHOTO ITOKa3HHMKA
onepxano npu ynoopeHHi B HopMi NigoPsoKis. Ha koHTpOIbHOMY BapiaHTi BOHa
cranoBmwia 310 r. [IpoBenenns mimxuBiaeHs y a3y 10 nucTKiB 301IbITYyBAIIO MaCy
1000 3epen mo 323-329 r, mo Ha 13—19 r Ouibiie Big KoHTposto. Haitbinbiry Macy
1000 3epen oTpuManu 3a MIJKUBICHHS KYKYpya3u micis uBiTiHHA. [Ipu ynoOpenHi
MIKpOJOOpUBaMHU 11€H MOKa3HUK CTaHOBHB 337 T, MiKpo10OprBaMu 1 KapOamigoM —
343 r, MikpoioOpuBaMu, kKapOaMiioM Ta cysibhaTroM martito — 346 r, o Oiblie Bif
KOHTPOJIIO Ha 36 T.

[Ticns 1BITIHHS BOJOTI MPOXOASATH TMPOIECH 3aAIUTTHCHHS Ta (OpPMYBaHHS
3€pHIBOK, SIKI 3aJ€XaTh BI1J KJIIMAaTUYHUX (AKTOpIB Ta 3a0e3MeUYEHHS MOKUBHUMU

eneMeHTamMu. Y (a3l MOJIOYHOI CTUTJIOCTI TPUBAE HAKOMUYCHHS TIOKUBHUX PEUOBUH
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y 3€pHIBKax, 110 BU3HAYAE Haal iXHIO0 Macy. [lokpalieHHst >KUBICHHS POCIUH Y IIeH
niepion qo3Bossie miaBumut Macy 1000 3epeH.
Ha puc. 5.1 nmogano 3B's3ox macu 1000 3epeH KyKypyA3u 1 BpOKaWHOCTI

3aJIC)KHO BiJ] TIPOBECHHS TT1KUBJICHb.

350 346 13,2
13
340
12,8
= 330 307 3% £
i 126 =
3 5
S 320 124 =
S 5
%
3 310 310 310 122 &
= 310 /M
12
300
11,8
290 11,6
Kontposs 10 nucTkiB Buxuganss BooTi ITicns uBiTiHAA
= MikponoOpuBa s Mikpoo6puBa + kapOamin
I MikponmoOpuBa + kapOamif + cymbpaT MarHiro BpoxaitnicTs, T/Ta

Puc. 5.1 BnimB nigxuBiaennst Ha popmyBanHs Macu 1000 3epen KyKypya3u npu

ynoopenHi B Hopmi N1eoPgoKi4o, T

Otxe, mpoBEeACHHS MiHPKUBICHD IIICIS IBITIHHS Ma€ MEHIIWM BIUIMB Ha
BPOXKAWHICTh KYKYpYy/J3H, HIX TO3aKkopeHeBe ynoOpeHHs y ¢azi 10 amcTkiB, sike

MOKPAIIy€e TIPOIECH POCTY Ta (POTOCUHTE3Y, 1, IK HACTIAOK, 30UTBIIYE BPOKANHICTb.

5.3 BMicT MIKOTOKCHHIB y 3€pHi KYKYPYA3HM 3aJI€:KHO BiJ 3aCTOCYBAHHS

(yHrinuais

Bwmict MIKOTOKCHHIB 3ajexaB Bia 3acTocyBaHHsa (yHrinuaiB. HaiiBummmu
MOKAa3HUKHU JIOCIIPKYBAaHUX MIKOTOKCHHIB OyJM KOHTPOJBHOMY BapiaHTi, MpoOTe

BOHH HE TIEPEBUIIYBAJIM TPAHUYHO JTOMyCTUMHUX HOPM (ntoa. M.1-3, Tabi. 5.8).
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Tabnuys 5.8

BmicT mikoTokcuHiB B 3epHi kKykypya3u (2018-2020 pp.), MKr/Kr

Tokcun
BapianT - - -
" s 5, | zoxes | nemon | 2101
1. KonTtpoib 0,0848 | 0,0482 | 0,4816 | 0,1248
Abakyc (1,5 n/ra)
2. 10 muctkiB (BBCH 20) 0,0832 | 0,0421 |0,4688 | 0,1232
3. Buxupanus Bosoti (BBCH 59) 0,0784 | 0,0393 |0,4704 | 0,1200
4. Tlicns usitinasg (BBCH 69) 0,0752 | 0,0322 | 0,456 |0,1120
5. Hanus 3epua (BBCH 75) 0,0768 | 0,0315 | 0,456 | 0,1136

Abakyc (1,5 n/ra); Koponer (0,7 n/ra)

6. 10 IUCTKIB, BUKHUIAHHS BOJIOTI

(BBCH 20; 59) 0,0672 | 0,0288 |0,4064 | 0,1072

7. 10 1UCTKIB, miCHA BITIHHSI

( BBCH 20; 69) 0,0704 | 0,0246 |0,4192 | 0,1088

8. 10 nuctkiB; HaymB 3epHa ( BBCH 20; 75) 0,064 | 0,0252 |0,3888 |0,1072

9. BukumanHs BOJIOTI; IMICs [BITIHHS
(BBCH 59; 69) 0,0592 | 0,0245 |0,3776 | 0,0832

10.Bukwua. BonoTi; HalMB 3epHa

(BBCH 59; 75) 0,0592 | 0,0214 |0,3792 | 0,0992

Aobakyc (1,5 n/ra); Koponer (0,7 n/ra); Kycronuis (0,9 n/ra)

11.10 nuCTKIB, BUKHAAHHSA BOJIOTI, ITICIIS

wpitisms (BBCH 20; 59; 69) 0,0576 | 0,0206 |0,2768 | 0,0832

12.Bukngannas BOJIOTI; IIICJsS IIBITIHHS,
nayus 3epHa (BBCH 59; 69; 75)

0,0544 | 0,0192 |0,2688 | 0,0784

Abakyc (1,5 n/ra); Koponer (0,7 n/ra); Kycromis (0,9 n/ra); Akanto (1,0 s1/ra)

13.10 JIMCTKIB, BUKHUIAHHS BOJIOTI; ITICIIS
nBiTiHHA, HanuB 3epHa (BBCH 20; 59; 0,0432 | 0,0151 | 0,224 | 0,0752
69; 75)

['pannuni Mexi He nopwm. <0,2 <2 <1
2018 0,001, 0,001, 0,008; | 0,002;

HIP 05 MKr/kr 2019 0,001; 0,003; 0,004, | 0,001;
2020 0,002 0,004 0,017 0,003

Bwmict pymonizuny B; Ha koHTposnbHOMY Bapianti 0yB 0,0848 MKI/Kr 3epHa.

3actocyBanHs QyHrinuay y ¢asi 10 JUCTKIB CIPUSIO HE3HAYUHOMY 3HMXKEHHIO MOTO
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BMmicty — 0,0832 mkr/kr. [Ipu 3acrocyBanni QyHrinuay y ¢as3i BUKWIAHHS BOJOTI
BMicT ¢pymoH13uHy B cranoBuB 0,0784 MKI/KT, Ipu OONPUCKYBaHHI MICJS [BITIHHA
— 0,0752 mxr/kr, a y ¢a3i HanuBy 3epHa — 0,0768 Mmkr/kr 3epHa. [Ipu q1BOpazoBoMy
3acTOCYBaHHI (DYHTIIMJB CIIOCTEpiramy 3HWKEHHS BMicTy (ymoHisuHy Bi. Horo
BMICT y BapiaHTax 3acTOCyBaHHA (PYHTimuAiB y ¢a3ax BHUKHIAHHS BOJIOTI; MICHsSA
IBITIHHA Ta BUKHJAAHHS BOJIOTI; HaluB 3epHa craHoBuB 0,0592 Mkr/kr. Y BapiaHTax
OONpHUCKYBaHHA KyKypya3u QyHrinuaamu y ¢asi 10 TucTKiB Ta BUKHAAHHS BOJOTI;
10 nuctkiB 1 michaa UBITIHHS Ta 10 JHCTKIB HaauB 3€pHA BMICT (pymMOHI3MHY Bj
cranoBuB 0,064-0,0704 wxr/kr. Ilpum TpupazoBoMy BapiaHTI 3aCTOCYBaHHS
¢Gynrinuaie BMicT gymoHi3uHy Bi ctanoBuB 0,0544-0,0576 mkr/kr. HalimeHnmmii
BMICT (yMOHI3UHY B criocrepiraiv npu 4oTUpUpPa30BOMY 3aCTOCYBaHH1 (DYHTIIH/IIB
y ¢a3i 10 IUCTKIB; BUKUAAHHS BOJOTI; MICJS IBITIHHS, HAJIUB 3€pHA, 10 CTAHOBUJIO
0,432 mxr/ra 3epHa.

Bwmict T-2 TokcuHy TakoX 3ajiekaB Bij 3acTtocyBaHHs ¢yHrinuais. Ha
KOHTPOJILHOMY BapiaHTi iloro BMIcT ctaHoBUB (,0481 MKI/KT, mpu 3acTOCYBaHHI
bynrinuny y ¢aszy 10 nuctkiB — 0,0422 mkr/kr. 3acrocyBaHHsl GyHrinuaiB y (asi
BUKHJIaHHS BOJIOTI, MICTIS IBITIHHA Ta HAJIIMBY 3€pHA CIPHSIIO 3HIKEHHIO BMICTY T-2
tokcuny 10 0,0312-0,0393 mxr/kr. [Ipu 3actocyBanHi ¢pyHrinuaiB y dasi 10 TucTkiB
1 BUKuAaHHS BOOTI; 10 MUCTKIB 1 Tmicis 1BiTiHHSA Ta 10 JTHCTKIB 1 HAJIUB 3€pPHA BMICT
T-2 Toxcuny cranoBuB (0,0245-0,0258 mkr/kr. Bukopuctanus ¢yHrinuaiB y daszax
BUKHUJAHHS BOJIOTI 1 MiCJA IBITIHHA Ta y ()a3aX BUKHUJIAHHS BOJOTI 1 HAJIIUBY 3€pHA
cripusiio 3HkeHHto T-2 Tokcuny a0 0,0216-0,0249 Mkr/kr.

TpupaszoBe 3acrtocyBaHHS (DYHTIUMAIB 3HUKYBaJIO BMICT T-2 TOKCHHY [0
0,196-0,0240 mxkr/kr. Ilpu yoTHpupa3zoBoMy 3acTOCyBaHHI (QYHrinuaiB BmicT T-2
TOKCUHY OyB HaiiMeHITuM 1 ctaHoBUB 0,0152 MKr/KT.

BwmicTt 3eapaneHony Ha KoHTpoiibHOMY BapianTi O0yB 0,4816 wmkr/kr. Ilpum
3actocyBaHHl (pyHrimuay y ¢dasi 10 aucTkiB Woro BmicT ctaHOBUB (,4688 MKI/KT.
3actocyBaHHs Yy (pa3i BUKMIAHHS BOJIOTI, MICJ]A LBITIHHS Ta HAJUBY 3€pHA CIPHUSIO

3HIDKCHHIO BMICTY 3eapanieHony a0 0,4560-0,4612 wmxkr/kr. HaiimeHmmM BMicT
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3eapajeHOHY OyB Yy BapiaHTI YOTHPHUPA30BOTO 3aCTOCYyBaHHS (YHTINHIIB, IO
cranoBmwio 0,224 MKT/KT 3epHa.

Bwmict JIOH y 3epHi KyKypyI3W TaKOX 3MEHIIYBaBCS 13 3aCTOCYBAHHSIM
¢ynrinuaaux o6poOok. Ha KOHTponbHOMY BapiaHTI WOTO BMICT CTaHOBUB
0,1248 mxr/kr, pu 3actocyBanHi ¢yHrinuaiB y ¢aszi 10 muctkiB — 0,1232 Mkr/kr, a
MIpH 3acToCyBaHHS PyHrinuay y ¢asi Bukuganus Boyioti — 0,120 mkr/kr. [IpoBeneHHs
OoOmpHCKyBaHb (QYHTIIUAOM y (a3ax Mmicis UBITIHHA Ta HAJWBY 3€pHA CIPUSIIU
smeHmenno Bmicty JOHy po 0,1136-0,1120 wmkr/kr 3epHa. JlBopa3ose
oOmpuckyBaHHs (QyHTIIHAAMH, OHE 3 SIKUX TpoBomuiocs y (a3t 10 JuCTKiB,
3amkyBanu BmicT JIOHy no 0,1072—0,1088 MKr/kr 3epHa. 3acTOCyBaHHS (PYHTILIH/IIB
y (a3ax BUKUJAHHS BOJIOTI 1 MICJS I[BITIHHS Ta BUKWJAHHS BOJIOTI 1 HAJIMBY 3€pHA
cnpusiiu  3HMWkeHHIO BMmicty JOHy mo 0,0832-0,0992 wmkr/kr 3epna. Ilpu
TpupazoBoMmy oOmnpuckyBanHi ¢ynrinuaamu BmicT JOHy cranoBuB 0,0784—
0,0832 mkr/kr 3epHa. Y BapiaHTI YOTUPUPA30BOTO 3aCTOCYBaHHS QYHTIUAIB y (a3l
10 nucTKIB, BUKHUJAHHSA BOJIOTI, MICJsl UBITIHHS Ta HanuBy 3epHa BMicT JJOHy

3an3uBcs 110 0,0752 MKr/Kr 3epHa.

BucHoBk#m 10 po3aiay 5:

1. BMmicT mpoTeiny B 3€pHiI KYKypyA3u 3pOCTaB 31 30LIbIIEHHSM HOpPMHU
noo6puB. Ilo3akopeHeBe TMIHKUBICHHS TaKOX IMJIBUINYBAjJO0 BMICT TPOTEIHY.
HaiiOinpmmii BMICT mpoTeiHy B 3epHI oTpuMain 3a ymoOpeHHsS NigoPgoKis mpu
IIPOBEICHHI KOMILJIEKCHOT'O TI03aKOPEHEBOT'0 MMIJKUBIIEHHS Y (a3l BUKUIAHHS BOJIOTI
— 11,10 %. Ilpote, HaitOimpIUI BUXiA poTeiHy 3 |1 ra oTpuMain Ha IOMY K (POHI
TOOpUB TPU KOMIUIEKCHOMY MiDKUBICHHI y (a3l 10 JMCTKIB, IO CTaHOBUTH
1,43 1/ra.

2. Bwmict kpoxmamo OyB HaiOumeimuMm npu  yaoOpeHHi NgoPioKeo Ha
KOHTPOJIbHOMY BapiaHTi — 0€3 MpOBEAEHHS MIJKUBIEHb, 0 CTAaHOBUTH 74,20 %.
[TinBuieHHs HOpM TOOPUB Ta 3aCTOCYBaHHS MIHKUBJICHb CIPUSIN 3HIKEHHIO HOTO

BMicTy. Buxia kpoxmainto 3 1 ra 30uiblryBaBcs 31 30UTbLIIEHHSM HOPMU JAOOPHB Ta
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MPOBENCHHS IMM/DKUBIEHbh 3a PaXyHOK MIABUIIEHHS BPOXKAWHOCTI KyKYpYI3H.
HaiiGinpme 3nauenHs otpumanu mnpu yaoOpeHHI NigoPgoKis Ta mimkuBieHHI
MIKpOJI00prBaMH, KapObamigoM Ta cysbpaToM MarHiro y 10 JUCTKIB KyKypya3u — 9,
61 1/ra.

3. Bwmict xupy Takox OyB HalOUIBIIMM Ha KOHTPOJBLHOMY BapiaHTi (0e3
nipkuBiIeHs) pu yaoopeHHi NgoPaoKeo — 4,33 % Ta 3MeHiyBaBcs 31 30UIbIICHHIM
IOOpHB Ta MPOBEACHHAM MiKUBICHb. OjHak, HalOUTbIIMA BUXiA kupy 3 | ra
orpuMman nipu ynoopeHH! NigoPgoKig Ta mimxuBienni y ¢aszi 10 nuctkiB, 110
ctanoBuTh 0,51 T/ra.

4, Hopma no0puB Ta nmo3akopeHeBl NiHKUBICHHS BIUIMBaiIX Ha Macy 1000
3epeH KyKypya3u. HaiOinein 3HadeHHs oTpumanu npu yaoopeHHi NigoPsoKiz Ta
IIPOBENICHHI MiI)KUBJIEHb MIKPOJ0OpUBaMH, KapOaMiJIOM Ta CyJIb()aToM MarHiro micis
LIBITIHHS, III0 CTAHOBUTH 346 T.

S. 31 30UIBIICHHSM KUTBKOCTI (PYHTIIUIHUX OOpOOOK 3HUKYBABCS BMICT
MIKOTOKCHHIB Yy 3€pHI KyKypya3u. HaiimeHmy kiibkicTh (GyMoOHI3UHY Bj
0,0544 mxr/kr, T-2 Tokcuny — 0,0151 Mkr/kr, 3eapanenony — 0,224 mkr/kr ta JIOHy
— 0,0752 mxr/kr 3aikcoBaHO MpU OONMpUCKyBaHHI (QyHrinuaamMu y ¢asi 10 JucTkis,
BUKHWJIAHHS BOJIOTI, IICJIS IBITIHHSA Ta HaJlWBY 3¢pHAa. BMICT MIKOTOKCHHIB HE

MEPEBUIIYBaB TPAHUYHO JTIOMYCTUMI KOHIICHTPAIIIi.

Martepianu T0CIiKeHb BUCBITIIEHO Y HayKoBHX mparisix [185, 187, 260].
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PO3JIL 6

EKOHOMIYHA TA EHEPTETUYHA E®OEKTUBHICTHb BUPOIIIYBAHHSA
KYKYPY/3U HA 3EPHO

6.1 ExoHoMiYHA e(peKTUBHICTh BUPOIYBAHHA KYKYPY/A3H HA 3€PHO

Kykypyaza € opniero 3 HalNpOAYKTHUBHIIIUX KYJbTYp YHIBEPCAIbHOTO
3acTocyBaHHsA. B octanHi poku YkpaiHa nocinae 3—4 micue y CBITI 3a oOcsiramu
eKCIIOPTY 3€pHa KyKypya3u — Oim3bko 80 % BpoXkKar EKCIOPTYETHCS, IO Mae
3HAYHWI BIUIMB Ha €KOHOMIKY Kpainu [63, 148].

[TigBUIIEHHSI KOHKYpPEHTOCIPOMOXKHOCTI y BHUPOOHMITBI KYKYpYyA3H MOXKE
B1IOyBaTHCS 3aBASKH OINTHMI3aIlii TEXHOJIOTIYHUX TMPOIECIB, parlioHATBHOMY
BUKOPUCTAaHHIO HasBHUX PECYPCIB Ta MIABUUIEHHS KyJbTypH 3emiiepoOcTBa. OaHUM
13 (pakTOpiB yYCHINIHOCTI CUIBCHKOTOCHOJAPCHKOTO BHUPOOHUIITBA € OTPUMAHHS
MaKCUMaJIbHOI €(PEeKTUBHOCTI IPOIYKIIi IPU MIHIMAJIbHUX 3aTpaTax.

B yMoBax pHUHKOBUX BIJHOCHH €KOHOMIYHA OIllHKa Ha0yBa€ BEIHUKOTO
3HAUEHHA, OCKIJIBKU I[IHU Ha JAOOpHBA, 3aCO0M 3aXHCTY POCIHH, MAJIMBO Ta OIJIATY
npaii pocTyTh, IO 30UIbIIYE BUTPATH HA BUPOILYBAaHHA KYyKypya3u. ExoHOMIuHa
e(eKTUBHICTh TEXHOJOT1l BHPOIIYBAHHS KYyJIbTYpP BH3HAYAETHCS MOPIBHSIHHSAM
MaTepilalbHO-TEXHIYHUX PECYPCIB 3 IOCATHYTUM €(PEKTOM.

JocnmipkeHHsT BKa3ylOTh, LI0 3aCTOCYBaHHA PI3HUX HOPM Makpo- 1
MIKpOJOOPHUB MO3UTUBHO BIUITMBAE HA €KOHOMIYHY €(DEKTHBHICTh NP BUPOIIYyBaHHI
KyKypyn3u [54, 76, 119].

[{ian 171 po3paxyHKiB €KOHOMIYHOI €(pEKTUBHOCTI TEXHOJIOTIYHUX CIEMEHTIB,
10 BUBYAIOTKLCS B35TI cTaHOM Ha rpyaeHsb 2020 p.

JIns  KOMIUIEKCHOI  OLIHKUA  JOCHIDKYBAaHHUX  €JIEMEHTIB  TEXHOJIOT1i

BUPOILIYBAHHS KYKYpYyJ3H pO3paxoBYBaJM MOKA3HUKH E€KOHOMIYHOI €(EeKTUBHOCTI

(Tabu. 6.1).
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Tabnuys 6.1
ExonoMiuHa e)eKTHUBHICTb 3aCTOCYBAaHHS 100PHUB Yy TE€XHOJIOTii BUPOILYBAHHS
Kykypyasu (2018-2020 pp.)

/ra

< B |, : s | ¢ | £ |=¢ S
Sl 0§ |E | &gz | s | & |Es :
) 3 =~ L L=z Tz x| Fygml 22
S| & | EQ] E |EEE =8| EB|gef &E
3 % S s 2 = < = > g2 3
g = % m K o, 2 S IV
2l 8 |E | 2] £ §F |& |2E :
é S A = m O = i
KOHTpOIb | — 098 | 69860 | 27445 | 2750 | 42415 | 155
10 1* | 1055 | 73850 | 28529 | 2704 | 45322 | 159
i 2% | 10,76 | 75320 | 28704 | 2668 | 46616 | 162
2 3* | 1091 | 76370 | 28854 | 2645 | 47517 | 165
é 5 1* | 1039 | 72730 | 28425 | 2736 | 44306 | 156
% H:‘;gﬁi‘; 2% | 1045 | 73150 | 28503 | 2728 | 44648 | 157
=z 3* | 1053 | 73710 | 28607 | 2717 | 45104 | 158
, 1* | 10,09 | 70630 | 28230 | 2798 | 42401 | 150
e 2* | 1024 | 71680 | 28366 | 2770 | 43314 | 153
[IB1TIHHA

3* 10,41 | 72870 | 28529 | 2740 | 44342 155

KOHTPOJIb — 11,21 | 78470 | 31398 | 2801 | 4/0/3 150
1* 11,75 | 82250 | 32462 | 2763 | 49789 153

- igcms 2x | 1193 | 83510 | 32618 | 2734 | 50893 | 156
N 3* | 12,18 | 85260 | 32832 | 2696 | 52428 | 160
& | Busoman- | L° | 11,54 | 80780 | 32325 | 2801 | 48455 | 150
S | g sonori |2~ | 1L,71 | 81970 | 32475 | 2773 | 494% | 152
= 3* | 11,8 | 82600 | 32585 | 2761 | 50015 | 153
. 1* | 11,37 | 79590 | 32215 | 2833 | 47376 | 147
e 2* | 1144 | 80080 | 32299 | 2823 | 47781 | 148
HBITHHA 773171156 | 80920 | 32429 | 2805 | 48491 | 150
konutpons | — | 12,19 | 85330 | 34323 | 2816 | 51008 | 149
0 1* | 12,86 | 90020 | 35471 | 2758 | 54549 | 154
o | mneris 2*x | 1306 | 91420 | 35640 | 2729 | 55780 | 157
¥ 3* | 1324 | 92680 | 35809 | 2705 | 56871 | 159
S | Bucnan. | L~ | 1262 | 88340 | 35315 | 2798 | 53025 | 150
Q| e |2 | 12,75 | 89250 | 35439 | 2779 | 53812 | 152
S 3* | 12,85 | 89950 | 35556 | 2767 | 54395 | 153
. 1* | 12,38 | 86660 | 35159 | 2840 | 51501 | 146
EgﬂfHHH 2% | 12,48 | 87360 | 35263 | 2826 | 52097 | 148

3* 12,57 | 87990 | 35374 | 2814 | 52617 149

[Tpumitka: 1* - mimxuBiaeHHs Pekconin ABC + Maize boost; 2* - mimkuBnenas Pekcomin
ABC + Maize boost + kapbamin 5%; 3* - mimkusnenas Pekcomin ABC + Maize boost + kapbamin
5% + cynbdat maruiro 5%.
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BuecenHst 100pUB Ta 3aCTOCYBaHHS MO3aKOPEHEBUX MMIKUBICHD 301IbIIYIOTh
BUTpaTHU Ha BUpOIyBaHHS KyKypya3u. [Ipu ynoopenni NgoPsoKeo Ha KOHTpOIBHOMY
BapiaHTl BUTPATU HA BUPOIIYBaHHs | ra KyKypya3u cTaHoBuiu 27445 rpH, yMOBHO
yucTuii mpudyToK — 42415 rpH, a piBeHb peHTadenbHOCTI — 155 %. IlpoBeneHHs
M03aKOPEHEBUX IMIJKUBIICHb MiJABUIIYBAJIM YMOBHO YWUCTUWA MNPUOYTOK Ta PIBEHb
peHTabenbHOCTI. Y BapiaHTi MIHKUBICHHS MikpoaoOpuBamu y ¢asi 10 aucTkiB
BUTpaTh 3pociu 10 28529 rpH, a yMOBHO yuCTHI mpuOyTok A0 45322 rpu. Ilpu
I1JDKKUBIICHH] MIKPOJIOOpHBaMHM Ta KapOaMiJIoM YMOBHO YHUCTHH HPHOYTOK 3pic 10
46616 tpH, a 3acToCyBaHHS MIKpPOM0OpWB, KapOamimy 1 cynbdaTy Mar"iro — 0
47517 TpH.

[Ipu npoBeneHHI MIIKUBICHb Y (a3l BUKUAAHHS BOJIOTI YMOBHO YHCTHUH
npuOyToK ctaHOBUB 4430645104 rpH, pu 1IbOMY pIBEHb PEHTAOEIBHOCTI CKJIAIaB
156158 %. ¥V BapiaHTax Mi>KUBICHHS KYKYPYI3U IICJ]S IBITIHHS YMOBHO YHCTUUN
npubyTok craHoBuB 4240144342 rpH, a piBeHb peHTabenbHOCTI — 150-155 %.
30inbmieHHss HopMu  J00puB A0 Ni2oPsoKioo MiABUIIMIO piBEeHb BUTpaT Ha
BUPOIIYBaHHs KyKypyA3u 10 31398 rpH Ha KOHTpOJl. YMOBHO YUCTHI MPUOYTOK Y
poMy BapianTi craHoBUB 47073 rpH, a piBeHb peHTadenbHoCcTI — 150 %.

3actocyBanHsa MikpoaoOpuB y $azi 10 MUCTKIB 301IBIIMIO YMOBHO YUCTHUH
puOyToK 710 49789 rpH, MikpoaoOpuB 1 kapbaminy — 10 50893 rpH, a MIKpPOI0OpHB,
KapOaminy Ta cynabdaTty martito — 10 52428 rpH. PiBeHb peHTaOEIbHOCTI CTAHOBUB
153, 156 ta 160 % BianoBiAHO. 3acTOCYBaHHS MIKUBJICHb MIKpogoOpuBaMu y (asi
BUKUJAHHS BOJIOTI [IJIBUIIYBajJO YMOBHO 4YHCTHH npuOyTok A0 48455 rpH,
MiKpo100puBaMu 1 kapoamizioM — 10 49496 rpH, a MikpogoOpruBaMu, KapOamigoM Ta
cynbdarom MarHito — 10 50015 rpH. PiBens pentabensHOCTI cTtanoBuB 150-153 %.

[Ipu npoBeneHH1 NO3aKOPEHEBUX MMIJKUBIIECHD MICHS LBITIHHA YMOBHO YUCTUH
npubyTok cranoBuB 47376-48491 rpH, a piBerr peHTabenbHOCcTI 147-150 %. 3a
ynooperast NigoPgoKi4o BUpOOHUYI BUTpATH HA KOHTPOJHLHOMY BapiaHTiI CTAaHOBHIIU

34323 rpH, ymMmoBHO uMcTHi mpudyToKk — 51008 rpH, a piBeHb PEHTAOEIbHOCTI —

149 %.
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3acrocyBaHHA MikpoaoopuB y a3l 10 nucTKiB 301IBIIMIO BUTpPATH Ha
BUpolryBaHHs 10 35471 rpH, yMOBHO 4HMCTUH TpUOYTOK 3pic 10 54549 rpH, piBEeHb
peHTabenbHOCTI cTaHOBUB 154 %. BukopuctaHHs MiKpoJoOpuB 1 KapOaminy
MiIBUAIUIO BUTpaTH a0 35640, ymMoBHO uncThii mpuOyToK 10 55780 rpH, a piBEeHb
penTabenbHoCcTI 10 157 %. HaiiOunpmmii yMOBHO 4MCTHI NMPUOYTOK OTpUMAIU MPH
I1JDKUBIICHH] MIKpoJoOpuBaMu, KapOamigoMm Ta cyibdaroMm MarHiro — 56871 rpH,
BuTpatu ctaHoBuwiIu 35809 rpH, a piBeHb peHTadenbHOCT 159 %.

3a miKUBIEHHS MIKpoAOOpUBaMU y (pa3y BUKUJAHHS BOJOTI YMOBHO YUCTHUH
npuOytok crtaHoBuB 53025 rpH, MikpogoOpuBamu 1 kapbamimom — 53812 rpH,
MIKpogoOpuBaMH, KapOamioM 1 cyiabpaTtom MarHilo — 54395 rpH. PiBesb
pentabenbHocT ckiagaB 150—153 %. IlimkuBlieHHS KYKYpyHA3W MIKpOJIOOpHUBaMU
MICJS LBITIHHS CHPUSIO 30UIBIICHHIO YMOBHO YHCTOTO MPUOYTKY MOPIBHSHO 3
KoHTposieM a0 51501 rpH, wmikpomoOpuBamu 1 kapbamigom — 52097 rpH,
MIKpofoOpuBaMu, KapOamigoM 1 cyiabdaTtom wMarHito — 52617 rpH. PiBenb
peHTabenbHOCTI cTaHOBUB 146—148 %. 3011blIeHHS] HOpM JOOpPUB Ta 3aCTOCYBAHHS
M03aKOPEHEBUX MIKUBJICHD IT1JIBUIIYBAJIO BUTPATH HA BUPOIIYBaHHS KYKYpY/3H Ta
coOiBapticth 1 T 3epHa. L1 3axonu MIABUILMIM BPOKAWHICTh KYKYpPYA3H, 3aBISIKU
YOMY YMOBHO YHCTHUH PUOYTOK 3pOCTaB Ta PIBEHb PEHTA0EIHHOCTI OYB BUCOKUM

Otxe, HaWOLIBITY €KOHOMIYHY BurOony 56871 TrpH/ra OoTpuManu y BapiaHTi
ynoOpenHst B HopMi NigoPgoKi40 Ta poBeieHH1 mo3akopeHeBUX MiHKUBIEHb y (a3l
10 AUCTKIB KyKypyA3u MIKpogoOpuBaMu, KapOaMilioM Ta cyiabdaroM MarHito. Y
IbOMY K BaplaHTI 3a(iKCOBaHA HABUILA BPOKAMHICTh 3€pHA KYKYpPYI3H.

Po3Mip ymMOBHO umcTOr0o mpuOyTKY 3ayiexaB BiJl a3y 3aCTOCYBaHHS Ta CKIIATY
nipkuBiIeHs. Ha puc. 6.1 mokazaHo, mo HaWOUIBIIMA TPUPICT YMOBHO YHCTOTO
npuOyTKY Majo NpPOBEACHHsS MiKUBIEHb y (a3t 10 nucTkiB MiKponoOpuBamu,

KapbamioM Ta cyb(paTOM MarHiro, Mo CTAHOBUTH 5863 TPH 0 KOHTPOJIIO.
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10 nucTkiB Buknmanas BooTi ITicis uBiTiHHES

da3za 3acTocyBaHHS
MikponobpuBa
MikponoOpuBa + kapbamin
MikponoOpuBa + kapbamif + cynbdar Martiro

Puc. 6.1 3pocTaHHs YMOBHO YHCTOr0 NPUOYTKY 3aJ1€5KHO BiJl 03aKOPEHEBOI0
MifzKMBJIeHHS 32 yA00peHHs B HOPMi Ni6oPsoK140 HOpIiBHAHO 3 KOHTpPOJIEM

(2018-2020 pp.)

Ile oauuMm ¢akTopoM IHTEHCH(IKALl BUPOILILYBAaHHA KYKYpPyI3U €
3aCTOCYBaHHsA 3acO0iB 3aXMCTy pOCIMH, 10 SKUX Halexarh (yHriquam. Ix
BUKOPHUCTAHHS MPU BUPOIILYBAaHHI KYKYPYJ3U HE € JyXKe MOMIUPEHUM, OCKUIbKH 1€
301UIbIIIYE BUpOOHUYI 3aTpatu (Tad. 6.2)

Ha xoHTponpHOMY BapiaHTI BUTPATH HA BUPOIIYBAHHS KYKYPYJ3H CTaHOBUIIU
26932 rpH, yMOBHO 4MCTHI npuOyToK — 37399 rpH, a piBeHb PEHTAOEIBHOCTI —
139 %. OnHopa3zoBe 3acTocyBaHHS (pyHTIUY 301TbITYBAIO PiBEHb BUTpAT Ha 1115—
1460 rpH, ajie YMOBHO YUCTUH MPUOYTOK Takox 30umbmuBcs. [lpu BUKOpHcTaHHI
byurinuay y ¢aszi 10 ITUCTKIB YMOBHO YHUCTHM MPUOYTOK 301nbIuBes Ha 2034 rpH
MOPIBHSHO 3 KOHTpoJieM 1 ctaHoBuB 39433 rpH, y (a3i BUKUAAHHS BOJOTI — Ha
3177 rpu, mo cknanae 40576 rpu, micas uBiTiHHA — Ha 4003 rpH, YMOBHO YMCTUN
npuOyToKk cTtaHOBUTH 41402 rpH. HailOuibmmii yMOBHO 4YUCTHUH TpHOYTOK cepen

OJTHOPA30BOTO 3aCTOCYBAaHHS (PYHTINH/IIB OTPUMAJIA y BapiaHTi OOpOOKW POCIHH Y
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da3i mHanuBy 3epHa — 42799 rpH, mo Oinbire Big kKoHTpodto Ha 5400 rpH, a piBEeHb

peHTal0enbHOCTI cTaHOBUB 151%.

Exonomiuna epexTuBHicTb 3acTocyBanus ¢pyHrinuais (2018-2020 pp.)

Tabnuys 6.2

HaJIMB 3€pHa

< = . - R 2
E|E_|E |2 |EE| %
- s — = =
= g e < 2 Ls) o q 3
. 2 ST - L | vom T
Bapiant = & =8 E&|cS 8 2EF
= E | s 3 2 > DN
) = = © s = =
& g m 8 > £ 5
o) m o
1 | Koutpon 019 |64330|26932| 2931 | 37399 | 139
2 | 10 nucTKiB 064 |67480 28047 | 2909 | 39433 | 141
3 | Bukngadus BoJoTi 9,82 | 68740 | 28164 | 2868 | 40576 | 144
4 | ITicas UBITIHHS 9,95 |69650 | 28249 | 2839 | 41402 | 147
5 | Hanus 3epHa 10,17 | 71190 | 28392 | 2792 | 42799 | 151
g | 1V WMCTKIB; BHKHIAHHS 10,25 | 71750 | 28879 | 2817 | 42872 | 148
BOJIOT1
7 | 10 muctkiB; micns usitinas | 10,49 | 73430 | 29035 | 2768 | 44396 | 153
8 | 10 nucTKiB; HATHB 3epHA 10,76 | 75320 | 29210 | 2715 | 46110 | 158
g | BHKMIAHHA BOJOTL, MICIA 10,96 | 76720 | 29340 | 2677 | 47380 | 161
[IBITIHHS
10 SB:;‘:&H“H" BONOTL HAMB | 19 51 | 78470 | 29503 | 2632 | 48968 | 166
11 | 10 JMCTKIB; BHKMIAHHS 1149 |80430 | 30180 | 2627 | 50251 | 167
BOJ'IOTI; II11CJIA LIB1TIHHA
1p | BUKMAGHHA BOJIOTL MICIA 114 79| 89460 | 30368 | 2578 | 52092 | 172
L[BlTlHHSI; HAaJIUB 3epHa
10 1UCTKIB; BUKHOAHHS
13 | BO1OTI; miCJIA IBITIHHS; 12,01 | 84070 |31310| 2607 | 52761 | 169

3actocyBaHHs (DYHTIUAIB y MI3HIII TEPMIHM BereTallii Majao OiIbIIHNIA BIUIUB

Ha BPOXAWHICTh, Ta, IK HACIIJOK, HA €eKOHOMIUHY CKJIaJIOBY, HI?)K 0OpOOKa POCIUH Y

panHi ¢a3u pocty. Y BapiaHTax JBOPA30BOTO 3aCTOCYBaHHS (DYHTIIH]IIB BUTPATH HA
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BUPOIIYBaHHS KyKypyA3u 30uibmiminch Ha 1947-2571 rpH nOpiBHSIHO 3 KOHTPOJIEM.
3a 1BOpa3oBoi 00poOKM pocauH y ¢asi 10 TUCTKIB Ta BUKUIAHHS BOJOTI BUPOOHMU1
BUTPATH 30UTHIIMIIKCE J10 28879 I'pH, a YMOBHO YHCTUH NPUOYTOK 30UIBIIMBCS 0
42872 tpu. Ilpu obmpuckyBaHHi pocivH y (a3t 10 TUCTKIB Ta MiCHs IBITIHHS
YMOBHO YHCTHM TpHOYTOK 3pic 10 44396 rpH, 1m0 OUIbIIE BiJ KOHTPOJIO Ha
6997 rpH, a y ¢a3zi 10 nucTkiB Ta HaMKMBY 3epHa — 46110 rpH, mo Ha 8711 rpH OibIIE
MOPIBHSHO 3 KOHTPOJIEM.

[Ipu 3acTrocyBanHi GyHTIUAIB y da3ax BUKUAAHHS BOJIOTI Ta MICIS LBITIHHS
YMOBHO uucTuil mpubyTtok 3pic a0 47380 rpH, a y ¢azax BUKUIAHHS BOJOTI Ta
HaJIUBY 3epHa — 10 48968 rpH. PiBeHb peHTa0ENbHOCTI y IIUX BapiaHTax ckiaaae 161
ta 166 %. TpupaszoBe 3acTocyBaHHs (YHTIIHIIB TAKOK OYJI0 €KOHOMIYHO BUT1IHHUM.
Buxopucranns ¢Qynrinuaie y ¢aszax 10 JIHMCTKIB, BUKHMIAHHA BOJOTI Ta MICIA
[BITIHHS 30UIBIIMIIO YMOBHO YMCTUH MpuOyToK 3 1 ra go 50251 rpH, mo Ha 12852
I'pH OLIBIIIE TOPIBHSHO 3 KOHTpoJieM. Butparu Ha BUpoOHUIITBO cTaHOBIATH 30180
TpH, piBeHb peHTabeapbHOCTI — 167 %.

O6po0Oka Kykypya3u GyHTiuaaMu y pazax BUKUIAHHS BOJIOTI, MICIS IBITIHHS
Ta HAJIMBY 3€pHA CIpUsia 30UIbIIEHHI0O YMOBHO YUCTOro nNpuOyTKy Ha 14693 rpH
OluIbIlIe BiJ KOHTPOJO, 110 cTaHOBUTH 52092 rpH. [Ipu npboMy BUTpaTH 3pOCiIH Ha
3436 rpu/ra MopiBHSHO 3 KOHTPOJEM. PiBeHb peHTa0eNbHOCTI CTaHOBUTH 172 %.

Haii0O1npmmii yMOBHO YHCTHI MPUOYTOK OTPUMANH Y BapiaHTI YOTUPUPA30BOTO
3acTOCYBaHHS (PYHTIIUAIB KU cTaHOBHB 52761 rpH, M0 OLIbIIe BiJi KOHTPOJO HA
15362 rpu/ra. BupoOuuui Butpatu ctaHoBwin 31310 rp, mo Ha 4378 rpH/ra Ouiblie
B1Jl KOHTPOJILHOTO BapiaHTy. PiBeHb peHTabenbHOCTI cTaHOBUB 169 %.

3actocyBaHHS (DYHTIIUIB € EKOHOMIYHO BHUTITHUM B YCiX BapiaHTaX JOCIiTy
(puc. 6.2). ExoHomMiuHa €(EeKTUBHICTh BiJ 3aCTOCYBaHHA (YHTIUAIB 3pocTana 3i
30UTBIIIEHHSIM KIJTBKOCTI 00p0oOOK. Binbminii BIUIMB Ha BPOXKAWHICTh Ta €KOHOMIYHY
OIIIHKY OYB y BapiaHTaX, K1 BKIOYaTH 00poOKy pociuH y (pa3zax BUKUIAHHS BOJIOTI,

MICJIS LBITIHHS Ta HAJIMBY 3€pHA.
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YMOBHO-4HCTHI TPHOYTOK, TPH

Puc. 6.2 IlpupicT yMOBHO YHCTOr0 NPUOYTKY 32 BUPOLLYBAHHA KYKYPY/I3H

3aJ1eKHO Bij 3acTocyBaHus pynrinuais (2018-2020 pp.), rpH.

3acTOCYyBaHHS JIECUKAHTIB TpU BHUPOILYBaHHI KYKypyI3u € e(pEeKTUBHUM
TEXHOJOTIYHUM TPUHOMOM, SKUH 3HIDKYE Tepea3OupaibHy BOJIOTICTH KYKYpYI3H.
[Ipote, BaxxaMBO TakoX MO0 Il omepaiii OyiM €KOHOMIYHO BUTIAHUMH. 3 IEIO
METOI0 TPOBEIM EKOHOMIUHY OIlIHKY TEXHOJOril BupollyBaHHa (Tabn. 6.3). VY
BaplaHTax 3aCTOCYBaHHS JIECUKAHTIB MPU HACTaHHI YOPHOI TOYKH Ta yepe3 10 aHIB
IICJIsl HACTAHHS YOPHOI TOYKH HE BIUIMBAJIO HA BPOXKAMHICTh, & EKOHOMIYHUN €(eKT
JIOCATAETHCS 3a01IaKEHHSIM Ha JIOCYIIyBaHHI 3epHa. [Ipy BHpOIIyBaHHI KyKypyI3H
0e3 3acToCcyBaHHS JIECHKAHTIB BUPOOHWYI BUTpaTH cTaHOBWIM 31571 rpH, yMOBHO
yuctuit npuldyTok — 44659 rpH, a piBeHb pentadenbHocTi — 141 %.

3acTocyBaHHs JIE€CUKAHTIB IIpH Bosiorocti 3epHa 40 % 3HMKyBalo BUTPATU HA
BUpOILIYBaHHS KyKypya3u. Ilpu Bukopucranni Paynman Maxkc 2,4 n/ra Butpatu
craHoBunu 28340 rpH, yMoBHO uyHucTui mpuOytok — 46350 rpH, a piBeHb
penrtadenpHOCTI — 164 %. IIpn oOpobiti Payrman Makc y Hopwmi 3,2 j1/ra BUTpaTH
ctaHoBunu 28215 rpu/ra, ymoBHO uuctuii npuOytok — 46195 rpu/ra. PiBenb

peHTabeNnbHOCTI CTaHOBUTH 164%.
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Tabnuys 6.3

ExonomiuHa epeKTMBHICTH 32CTOCYBAaHHS I€CMKAHTIB IPU BUPOULYBAHHI

Kykypya3u (2018-2020 pp.)

Bapiant . . . . NN

a b;\ an) S : >§ g e

I H o — - =

8 2 8-4 ~ < ﬁ C:s:) ™ ) 8

= = Ed | Ex | .8 oy om| 5 E

Sc|Ec |A- |EE| BB | g2 B 28

npemnapar 5 8 % § = = 3 z S T 8

z e § ag E* =) % g s

= 2 m 3 > B é

Kourponb -1 10,89 | 76230 | 31571 | 2899 | 44659 | 141

. Payinan | 24 | 1067 | 74690 | 28340 | 2656 | 46350 | 164
@]

5 s Makc 32 | 1063 | 74410 | 28215 | 2654 | 46195 | 164

o &

;2 % permon | 20 | 10,61 | 74270 | 28404 | 2677 | 45866 | 161
(e}

< Cymep 3,0 | 1058 | 74060 | 28403 | 2685 | 45657 | 161

5 Payunan | 24 | 10,89 | 76160 | 28730 | 2639 | 47491 | 165
(of

S 5 Maxkce 3,2 | 10,88 | 76090 | 28727 | 2640 | 47433 | 165
°N

= =

58 Perion 2,0 | 10,87 | 76090 | 28765 | 2646 | 47325 | 165
Q

= Cynep 30 | 10,87 | 76090 | 28822 | 2651 | 47269 | 164

PayHzarm 24 | 10,89 | 76230 | 29121 | 2674 | 47109 162

Maxc 3,2 | 10,89 | 76160 | 29057 | 2668 | 47173 162

Periion 2,0 | 10,88 | 76160 | 29203 | 2684 | 46957 161

Cynep 3,0 | 10,88 | 76160 | 29206 | 2684 | 46954 161

10 qHIB micng
HACTaHHs YOPHOT
TOYKH

Buxopuctanust Pernmony Cymep 2,0 ta 3,0 n/ra 3HM3WIO BHUTpaTH Ha
BUPOIIYBaHHs KyKypy3u 10 28403—28404 rpH/ra, a YMOBHO YMCTUN MPUOYTOK 3pic
no 45657-45866 rpu/ra. PiBer peHTabenpHOCTI craHoBHB 161  %. Ilpm
3aCTOCYBaHHS JIECUKAHTIB TIPH HACTAaHHI YOPHOI TOYKH PiBEHb PEHTAOEIHHOCTI OyB

HalOUIbIIMM Y gociial — 164-165 %. Ilpu o6pobui Paynnan Makce 2,4 n/ra nipu
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HACTaHHI YOPHOI TOYKH BUPOOHHUI BUTpaTH ctaHoBuiau 28739 rpH/ra, mo Ha 2832
TPH/Ta MEHIIIE BiJl KOHTPOJIO, & YMOBHO YHUCTUN MPUOYTOK 3pic mo 47491 rpu/ra.
30uTblIEHHST HOPMH TIpenapary Ao 3,2 Jji/ra 3HU3WIO BUTpatu 1o 28727 rpH/ra, a
YMOBHO uuCTUH mnpubyTok ckimaB 47433 rpu/ra, mo Ha 2774 rpu/ra Oinblie
MOPIBHSIHO 3 KOHTPOJIEM.

3actrocyBanHs npenapary Pernon Cynep nmpu HacTaHHI YOPHOI TOUYKU B HOPMI
2,0 n/ra Takox Oyno edekTuBHUM. BuTpaT Ha BUPOIIYBaHHS KYKYPY/I3U CTaHOBUIJIN
28765 rpu/ra, a YMOBHO YUCTUN IPUOYTOK cTaHOBUB 47325 rpu/ra. [Ipu 3011b11eHHI
HOpMHU BUTpaTu mnpenapary o 3,0 n/ra Butpatu 30UIbIIMINCH 10 28822 n/ra, a
YMOBHO YHMCTHI NpUOYTOK HE3HAayHO 3MeHIMBCcs — 47269 rpu/ra. Y BapiaHTax
3aCTOCYBaHHS JECUKAHTIB 4yepe3 10 AHIB MICs HACTAHHS YOPHOI TOYKH BUTPATH HA
BUPOOHUIITBO 3€pHA KYKYPYJ3H JEHIO 3POCIIH, MOPIBHSHO 3 0OpPOOKOIO POCIUH MpHU
BoJsiorocti 3epHa 40 % Ta mpu HACTaHHI YOPHOI TOYKH, MIPOTE, OYIM HUKUYUMU, HIK
Ha KOHTPOJII.

IIpu 3acrocyBanHi Payngan Makc B HopMmi 2,4 n/ra udepe3 10 mHiB micis
HACTaHHS YOPHOI TOUYKH BUTpATH HA BUPOLILYyBaHHS cTaHOBWUIN 29121 rpH/ra, yMOBHO
yuctuii npulOytok — 47109 rpu/ra. PiBeHb peHTa0ENbHOCTI CTaHOBUTH 162 %.
36iunbmenns Hopmu Paynnan Makc o 3,2 n/ra 3au3umo Butpatu a0 29057 rpu/ra, a
YMOBHO YHCTHUH MpUOYTOK 3pic 10 47173 rpu/ra. PiBens pentadensHocTi — 162 %.

OO6mpuckyBanHs pociauH uepe3 10 AHIB micias HACTaHHS YOPHOI TOYKHU
npenaparom Pernon Cynep B HopMi 2,0 7/ra 3HW)KYBaJIO BUTPATH HA BUPOIIYBaHHS
no 29203 rpH/ra, npu UbOMY YMOBHO 4YHMCTHA mpuOyTOK 3pic 10 46957 rpu/ra
nopiBHSIHO 3 KoHTposieM. Ilpu oOpoOui kykypyasu Permonom Cymep 3,0 ni/ra
BUTpPATH HA BUPOINYBaHHA cTaHOBWIM 29206 rpH/Ta, YMOBHO YHCTHI NPUOYTOK —
46954 rpu/ra. PiBeHb peHTabenbHOCTI y BapiaHTax 00poOku Pernonom yepes 10 quiB
IiCJIsl HaCTaHHS YOpHOI TOYKHM cTaHOBUB 161 %. 3acTocyBaHHS JE€CHKAHTIB B yCIX
BapiaHTtax Oyno edexktuBHUM. PiBeHb peHTabenpHOCTI cTraHoBUB 161-165 %.
Co6iBapricTh 1 T 3epHa KyKypya3u 3HWXKyBajacs Ha 214-259 rpH 3a paxyHOK
3HIDKEHHS BHUTpAT Ha JOCylIyBaHHS 3epHa. I[IpoBeieHHs pdecukarlii 103BOJISE

orpumaTu Ha 998—2832 rpH/ra Giiblile yMOBHO YMCTOTO NMPUOYTKY (puc. 6.3).



143

3000 2832 5774
2666

g 2019 2450 2014
= 2500
1 2298 2295
<
o
L% 2000
= 1691
g 1536
)= 1500
é 1207
= 998
= 1000
o
jan]
g
g 500
S

0

40 % BosorocTi 3epHa Hacranns 4opHOi TOUKH 10 gHiB micns HACTaHHS

YOPHOI TOYKH
®da3za 00poOKHu

BapianTu 3acTOCyBaHHS JIECUKAHTIB:
® Paynnan Makc 2,4 n/ra ¥ Paynnan Makc 3,2 n/ra

Permon Cymiep 2,0 n/ra B Pernon Cymep 3,0 n/ra
Puc. 6.3 Jlunamika npupocTy yMOBHO YHCTOT0 NPUOYTKY 32JI€KHO Bij

3aCTOCYBaHHS JeCUKAHTIB MPU BUpoUIyBaHHi Kykypya3u (2018-2020 pp.)

Haiimenmmii mpupict yuctoro mpuOyTKy OyB y BapiaHTax 3aCTOCYBAaHHS
necukaHTiB npu 40 % BoJorocti 3epHa KyKypyA3d 3a pPaxXyHOK 3HI)KEHHS
BpokaliHOCTi. HalOuiblnii npupicT YMOBHO YHUCTOTO NpUOYTKY OTpUMaIUd Yy

BaplaHTax 3aCTOCYBAHHS JIECUKAHTIB MPU HACTaHHI YOPHOI TOUKH.

6.2 EHepreTu4Ha OWiHKA TE€XHOJIOTii BUPOIIYBAHHSI KYKYPY/A3H HA 3€PHO

Pict  BpoXaWHOCTI  CIILCHKOTOCIOJAPCHKUX  KYJIBTYp BigOyBaeThcs 3
MIJBUILLIEHHSM PIBHSI €HEPreTUUYHUX 3aTpaT Ha BUPOLILYBaHHS, SIKI MaTepialli3oBaHi y
TeXHilll, MaauBi, A0OpUBaX, 3aco0ax 3axHUCTy POCIMH Ta IHIIUX CKJIAJOBUX
TEXHOJIOT1i, 30CEPEPKEHNX Ha KpaIloMy BUKOPUCTAaHHI COHSIYHOI €HEPrii.

[TopiBHSIHHS BUTpayeHOI €Heprii Ha BHUPOIILYBAaHHS TMOJbOBUX KYIbTYp 3
CHEpri€l0, OTPUMAHOI0 3 YPOXKAEM JIa€ MOXKJIMBICTh OO ’€KTUBHO OIIIHUTH

e(heKTUBHICTh TEXHOJIOT1I0 BUPOIINYBaHHS B LuioMy. Ha BiaMiHy BiJi €KOHOMIYHOL
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OLIIHKHM, €HEPreTMYHa HE MIJAA€ThCA BIUIMBY KOH IOHKTYPHM PHUHKY Ta TOBHIIIE
BigoOpakae e()eKTUBHICTH BUPOOHUIITBA.

Meroto eHepreTuyHo €(EeKTUBHOI TEXHOJOTrli € BUKOPUCTaHHS TaKUX
€JIEMEHTIB, SIKI PAI[lOHAIFHO BHKOPHUCTOBYIOTH IMOHOBIIOBAHY Ta HEMOHOBIIIOBAHY
€HEPrii0 3 OTPUMAHHSAM BHUIIIOI BPOXKAMHOCTI CLIILCHKOTOCTIOIAPCHKUX KYIBTYP.

OnHuM 13 TOKa3HUKIB, SKHM XapakTepusye e(QeKTUBHICTh TEXHOJIOTIl €
koedimieHT eHepreTdHoi edexTuBHOCTI (Kee), mo BU3HAYAETHCA BIAHOMICHHSIM
BUTPAT CHEPrii Ha BUPOIIYBaHHS KYJIbTYpPH JI0 EHEProEMHOCTI 3 ypoxkaem [121].

3riiHO HAIIKX JOCIIIKEeHb, BHECEHHS TOOPUB Ta MPOBEICHHS MO3aKOPEHEBUX
MiPKUBIICHh BIUTMBAJIO HA EHEPreTHYHI TOKAa3HUKH TEXHOJIOTl BUPOIIYBaHHS
KyKypy3u (noa. I1, Tabi. 6.4).

Tabnuys 6.4
Eneprernyna egeKTUBHICTH 32CTOCYBAHHS JOOPHUB y TEXHOJIOTil BUPOIYBAHHS

Kykypyas3u (2018-2020 pp.)

Voosaii- ButpaTtu EHeproeM- YMOBHS)' Koedirmient
: p. eneprii ga | HICTP HUCTHH | egepreTranOi
Bapiant HICTb, ypoxaro 3 | npuOyTOK .
1 ra, MyH ¢(heKTUBHOCTI,
T/Ta 1 ra, mytH 31 ra,
Kxa Kkan MuIH Kkau Kee
1 2 3 4 5 6
KOHTPOJIb | — 9,98 4,20 36,50 32,30 8,70
10 1* | 10,55 4,40 38,58 34,18 8,76
HCTKIB 2* | 10,76 4,51 39,35 34,84 8,73
3 3*| 10,91 4,57 39,90 35,33 8,73
xg BuKHIaH- 1* ] 10,39 4,40 38,00 33,59 8,63
% s monori |2 1045 4,51 38,22 33,71 8,48
< 3* | 1053 4,57 38,51 33,94 8,43
Hicns 1* | 10,09 4,40 36,90 32,50 8,38
.. 2* | 10,24 4,51 37,45 32,94 8,31
I[BITIHHS
3* | 1041 4,57 38,07 33,50 8,33
g |Kkoutpoms | — | 11,21 5,17 41,00 35,83 7,93
X 10 1*| 1175 5,37 42,97 37,60 8,00
E . |2*| 11,93 | 548 | 4363 | 3815 7,97
S | TUCTKIB -
Z 3 12,18 5,54 44 54 39,00 8,04
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IIpooosoic. maba. 6.4

1 2 3 4 5 6
Bucian- 1* [ 1154 5,37 42,20 36,83 7,85

g 2] 1171 5,48 42,82 37,35 7,82
x| PO T T g 5,54 43,15 37,61 7,79
% o 1* | 11,37 5,37 41,58 36,21 7,74
3 2% | 11,44 5,48 41,84 36,36 7,64
3* | 11,56 5,54 42,28 36,74 7,63

KOHTPOJIb | — 12,19 6,14 44,58 38,44 1,27
10 1] 12,86 6,34 47,03 40,69 7,41
— 2* | 13,06 6,45 47,76 41,31 7,41

g 3* | 13,24 6,51 48,42 41,91 7,44
X, I 1* | 12,62 6,34 46,15 39,81 7,28
% e |25 ] 1275 6,45 46,63 40,18 7,23
Z 3* | 12,85 6,51 46,99 40,49 7,22
o 1* | 12,38 6,34 45,27 38,93 7,14
iinEs 2% | 12,48 6,45 45,64 39,19 7,08
3* | 12,57 6,51 45,97 39,46 7,06

[Mpumitka: 1* - mimkusienas Pexconin ABC + Maize boost; 2* - mimkuBieHHst Pekcomin
ABC + Maize boost + kapoamin 5%; 3* - mimkuBnenns Pekconin ABC + Maize boost + kapbamin
5% + cynbdar marairo 5%.

30UTbIIIEHHSI HOPMU JTOOPWB MIABUIIYBAJIO BUTPATU €HEPTii HA BUPOIIYBAHHS
KYKYpyI3H, siki ipu ynoopenni B Hopmi NgoP4oKeo cranoBunm 4,20 mnu Kkan/ra, a
npu 3actocyBaHH1 mimkuBieHb — 4,40—4,57 man Kkan/ra. Ilpu 306inbmieHHi HOpMU
n00puB 10 Ni20PeoKigo BuTpaTu 3pocnu g0 5,17 mumn Kkan/ra vHa xonTpos ta 5,37—
5,54 mun Kkan/ra mipu mpoBefeHH1 MiIKUBICHb, a Tpu yaoopeHH! NigoPgoKia —
6,14 mun Kkan/ra Ha KOHTpoJibHOMY BapiaHTi Ta 6,34—6,51 mun Kkan/ra y BapianTax
3 MPOBEJICHHSIM ITPKUBIIEHb. Pazom 3 TUM 3pocTaB uncTuii nmpuOyToK 3 1 ra, sikuii Ha
¢doni 106puB NgoPsKeo cranoBu 32,30-35,33 mun Kkan, npu ynoOpeHHi
N120P60K100 — 35,83-39,00 M Kkan, a mpu NigoPgoKiso — 38,44—40,49 mnna Kkan/ra.

HailiBumuii ynctuil npuOyTok 3 1 ra orpumManu y BapiaHTI MO3aKOPEHEBOIO
MIJDKUBJICHHS  MIKpoJoOpuBaMu, KapOamiioM Ta cyiabdaroMm MarHito y dasi

10 nuctkiB ipu ynooperHi B HopMi N16oPgoKi4o.
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Ha ycix BapianTax pociigy koeillieHT €KOHOMiuHOi e(eKTHBHOCTI OyB

Oinpine 1, Mo CBIMYUTH MPO AOUIIBHICTh IIUX €IEMEHTIB TEXHOJOTIi BUPOIIYBaHHS

KYKYPY/I3H.

3actocyBaHHsA 3aco0IB 3aXHCTy POCIUH TaKOX BIUIMBAE HA EHEPreTUUHY

e(hEeKTUBHICTh TEXHOJIOT1i BUPOITYBaHHS KyKypya3u (Tad:m. 6.5).

Tabnuys 6.5
Eneprernuna epekTUBHiCTH 3acTocyBanHs ¢pyHrimuais (2018-2020 pp.)
. | Butpatu EHGPFO_ YMOBHS)_ Koedimient
. yp Oau- CHeprii Ha EMHICTD | HHCTHH CHEepreTHY-
Bapiant HiCTB, | Fa, MH ypO’Karo 3 MpHOyTOK Hoi etheKTHB-
T/Ta lra, mma| 31ra, .
Kxan Hocti Kee
Kxan | mia Kkan

1 | KonTpoib 9,19 5,17 33,61 28,44 6,51

2 | 10 nucTkiB 9,64 5,40 35,25 29,85 6,53

3 | Bukunauas Boy1oT1 9,82 5,40 35,91 30,51 6,65

4 | Ilicnsa uBITIHHSI 9,95 5,40 36,39 30,98 6,74

5 | Hanmus 3epHa 10,17 5,40 37,19 31,79 6,88

g | 10 mcTKiB; .| 10,25 5,43 37,48 | 32,06 6,90
BUKHUIAHHS BOJIOTI

7 | 10 mcrxis; 1049 | 543 | 3836 | 3293 7,07
IIiCJIS LBITIHHSA

g | 10 meTKi; 1076 | 543 | 3935 | 3392 7,25
HaJIMB 3epHa

g | PUKWIAHHA BONOTL | 1596 | 543 | 40,08 | 34,65 7,38
IiciIs UBITIHHSA

10| PHRMAARIA BOIOTL 19 99 | 543 | 41,00 | 35,57 7,55
HAJIMB 3EpHA
10 nucTKIB;

11| BUKHIAHHA BOJIOTI; 11,49 5,49 42,02 36,53 7,66
ITICJIS [{BITIHHSA
BUKHUIAHHS BOJIOTI;

12| micis uBITIHHS, 11,78 5,49 43,08 37,59 7,85
HaJIMB 3epHa
10 nucTkiB;

13| BUKMAAMHA BOJOTL 1 15091 | 555 | 4392 | 38,37 7,01

ITICIIS IIBITIHHS,
HaJIMB 3epHa
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Ha xontponmpHOMy Bapianti BuTpatu ctaHoBunu 5017 mun Kkan/ra, npu
OJTHOpa30BOMY 3acTocyBaHHI ¢yHTimuay — 5,40, mpu nBopazoBomy — 5,43, y
TpupazoBoMmy — 5,49, a nmpu 4oTHpHpa3oBiit 00poOIll PyHTIUMAAMU BUTPATH 3POCITH
110 5,55 mu Kkan/ra.

3a paxyHOK MiJBUIIEHHS YPOXKAHHOCTI 3pOCTa€ EHEPrOEMHICTh YposKaro 3 1 ra.
Tak, Ha KOHTPOJI M€l MoKa3HUK cTaHOBUTH 33,61 MuH Kkan 3 1 ra, a 30iuiblIeHHsS
KpaTHOCTI 00poOOK (QyHTiuMmaMu cropuse Horo MmiaBHINCHHIO. HanGimbmry
C€HEPrOEMHICTh BpOXKal0 OTPUMAIM Yy BaplaHTI YOTUPUPA30BOTO 3aCTOCYBaHHS
¢ynrinuaiB y ¢paszax 10 1ucTKiB, BUKUAAHHS BOJOTI, MICIIs IBITIHHS Ta HAUBY 3€pHA,
110 cranoBUTh 43,92 mumH Kkan/ra.

Bukopucranus QyHriuuaiB TMO3UTUBHO BIUIMBAJIO HAa PIBEHb YHUCTOTO
npuOyTKy eHeprii 3 1 ra. Ha konTpo:i neil mokasHuk cranoBuB 28,44 muH Kkan/ra,
3a OJJHOPA30BOTO 3acTocyBaHHs GyHriuay — 29,85-31,79, 3a nBopaszoporo — 32,06—
35,57, a npu TpupazoBid 00pobui Qyurinmmamu — 36,53-37,53 mun Kkan/ra.
HaliG1npmmii ynctuid mpuOyTOK OTpUMAaIH Yy BapiaHTI YOTUPUPA30BOTO 3aCTOCYBAHHS
dbyurinuais — 38,37 mian Kkan/ra.

KoedimienT enepreTrunoi eeKTUBHOCTI OYB HAWHMKYMM Ha KOHTpOJi — 6,51,
OnHopa3zoBe 3acTocyBaHHs GyHTIIUMAY 301IbIHI0 Kee 1o 6,53—6,88, nBopazoBe — 10
6,90-7,55, a TpupazoBe — nmo 7,66—7,85. HailOunpmmii TOKa3HUK €EHEPreTUIHOL
€(EeKTUBHOCTI OTPUMAJIM y BapiaHTI YOTHUPHUPA30BOIO 3aCTOCYBaHHS (PYHTILUIIB —
7,91.

OTxe, 3acTOCyBaHHS (YHTILMIIB CIPHUSAE€ KpPAaUIOMY BHUKOPUCTAHHIO
HEMOHOBJIIOBAHUX JIKEpEN €Heprii, Ta, K HACIIJOK, MiABUIIYE EHEPrOEMHICThH
ypOXKaro, YUCTUI MPUOYTOK 1 KOS(IIIEHT EHEPTeTUYHOT €(hEeKTHBHOCTI.

[IpoBeneHHss Jecukaiii KyKypyI3W TWIJABUILYE EHEPreTUYHI BUTpPATH Yy
TEXHOJIOT1i BUpoilyBaHHA (Tabn. 6.6). Ha koHTpom BUTpaTH €HEpTrii CTaHOBWIIH
5,17 mnu Kxan/ra, a npu 3acTocyBaHH1 AecuKaHTiB — 9,50—-5,62 M Kkan/ra.

3acToCyBaHHS [IECHKAHTIB Maibke HE BIUTUBAJIO Ha €HEPTOEMHICTH YpPOXKarlo.
Jlemio HIKYOIO BOHA OyJia y BapiaHTI 3aCTOCYBaHHS JECUKAHTIB IPU BOJIOTOCTI 3€pHA

40 % — 38,69-39,02 mun Kkam/ra. Ha BenuumHy 4ucTOrO mNpuOYTKY €HeEprii
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BIJTUBAJIM CTPOKHU TPOBEACHHs aecukailii. HaitOimpmuii guctuit mpubytoxk OyB Ha
KoHTpoJii — 34,66 miH Kkan/ra. [Tpu o6poOmii pociauH aecukantamu y Bapianti 40 %
BOJIOTOCTI 3epHa KYKYPYI3U CIIOCTEPIraeMo 3HW)KCHHSI YHCTOTO MpHOYTKY 10 33,09—
33,48 mma Kxkan/ra. O6po0ka KyKypya3u y Ti3HINI CTPOKHA Maiike HE BIUIMBAJIa Ha
e! MMOKa3HUK.
Tabnuys 6.6
EHepreTnyHa e()eKTHBHICTH 3aCTOCYBAHHSA JeCHKAHTIB MPU BUPOIYBaHHI

Kykypya3u (2018-2020 pp.)

BapianT
Butparu | Enepro- | Ymosno- |Koedimient
5o VYpoxkaii-| eHeprii | €EMHICTb YUCTUN | EHEpPreTUY-
T & | HICTh, | Ha lra, |ypoxkato3 | mpuOyTOK | HOI edek-
npenapar = .
g x T/Ta MJTH Ira, M 31ra, THUBHOCTI
e :E: Kxkan Kkan MiH Kkan Kee
T O
Konrposs - 10,89 5,17 39,83 34,66 7,71
E Paymnan 2,4 10,67 5,54 39,02 33,48 7,04
)
S g Make 32 | 1063 | 5,62 38,87 33,25 6,91
S
m O
< | Pernon 2,0 10,61 5,50 38,80 33,30 7,05
S |Gmep | 30 | 1058 | 560 38,69 33,09 6,90
5 Paymarn 2,4 10,88 5,54 39,79 34,24 7,18
g |Maxc 1 32 | 1087 | 562 | 3975 | 3413 7,07
<
s
S | Permon 2,0 10,87 5,50 39,75 34,25 7,22
=N
Cynep 30 | 10,87 | 5,60 39,75 34,15 7,09
- 5 | Paynzan 2,4 10,89 5,54 39,83 34,28 7,18
¢ g|Maxe | 32 | 1089 | 562 | 398 | 3420 7,08
© g
;t § Perion 2,0 10,88 5,50 39,79 34,28 7,23
7|Cymep | 30 | 1089 | 560 | 3983 | 3422 7,11
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[Ipy mosiBi 4OpHOT TOYKM YUCTHM NpuOYTOK cTaHOBHB 34,12-34,25 muH
Kxkan/ra, a yepe3 10 mguiB micis HacTaHHS 9OpHOI TOUkH — 34,22—-34,28 M Kkan/ra.

MakcumanbHuil ~ KoedIlieHT  eHepreTuyHoi  edeKTUBHOCTI OyB  Ha
KOHTPOJIbHOMY BapiaHTi — 7,71, a y BapiaHTax BHUKOPUCTaHHsS JECHUKaHTIB MpHU
Bosiorocti 3epHa 40 % — 6,90-7,05, mpu mosBi yopHoi Touku — /7,09-7,22, npu
obporri yepe3 10 nHIB micis HacTaHHS YopHOi Touku — 7,08—7,23.

[IpoBenenHst aecukarii 30UIbLIye EHEPreTHYHI BHUTPATH Ta JEIIO 3HUXKYE
YUCTUN MPUOYTOK Ta KOE(IlIEHT eHEePreTUIHOI e(PEeKTUBHOCTI 1 MaiyKe HE BIUIMBAE

Ha EHEPTOEMHICTh YPOKal0, IPOTE € CHEPTETUIHO JOIIILHAM.

BucHoBk#m 10 po3aiiy 6:

1. 3actocyBanHs q00puB B HOpMax NgoPoKeo, N120PsoKi00 Ta N1goPsoKiao
Ta TMPOBEACHHS IO03aKOPEHEBUX MIHKUBICHb MIKpOJAOOpHBaMHU, KapOamioM Ta
Cyab(}aToM MarHir0 MpU BHPOIIYBAHHI KYKYpPYJI3H € EKOHOMIYHO BUTIAHUM Ta
peHTa0ebHUM — pIBEHb PEHTA0ENbHOCTI CTaHOBUTH 146-162 %. HaitOunpmiuit
YUCTUH MNpuUOYyTOK OTpUMad Yy BaplaHTl MOiPDKUBJICHHS  MIKpOJAOOpHUBaMH,
Kapbamigom Ta cyibharom MarHito y ¢asi 10 JIUCTKIB mpu ymnoOpeHHI B HOpPMI
N160P30K140, 10 CKi1aaae 56871 rpH/ra.

2. HaiiGinpmr  epexTuBHUMU  OyJaM  NO3aKOPEHEBI  MMIJKUBIICHHS
MikpogoOpuBaMu, kapbaminoM Ta cyiabharoMm marHiio y $asi 10 1McTKiB KyKypya3u
Ha BCIX (hoHaxX JOOpUB.

3. OyHriuuaHa 00podKa KyKypyA3u 301IbIIYE YUCTHI MPUOYTOK Ta pPIBEHb
peHTabenbHOCTI. MakcuManbHUii YUCTUH TPHOYTOK OTpUMald y BapiaHTi
YOTUPUPA30BOTO 3acTocyBaHHs PyHriuuay y ¢azax 10 JucTKiB; BUKUAAHHS BOJOTI;
MIiCTIsl NBITIHHS, HAJIMB 3€pHA, KU ckiagae 52761 rpu/ra. PiBenb peHTabenpHOCTI
ctaHOBUB 169 %.

4, BukopucTaHHsS JE€CHKAHTIB Yy TEXHOJIOT1i BUPOILYBAaHHSA KYKYpyA3U €

E€KOHOMIYHO BUTIMHMM. HaitOinpmmii uucTtuil npuOyTOK OTpUMAaIM y BapiaHTi
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00poOku mpemapaTtom Paynnanm Makc 2,4 n/ra mpu HacTaHHi 4OpHOi Touku — 47491
rpu/ra. PiBeHb peHTabenpHOCTI CTAHOBUTH 165 %.

S. 30UTbILIIEHHS HOPM JI00pUB Ta MPOBEJEHHS MMO3aKOPEHEBUX IMiJKUBIICHb
301IbIIYBAIM €HEPTETUYHI BUTPATH, MPOTE 32 PaxXyHOK IMIJBUIICHHS €HEPrOEMHOCTI
ypoXaro 4uCTUd MpUOYTOK eHeprii 3poctaB. Kee mpu 1bOMy KOJMBABCS B MEXKax
7,06-8,70.

6. OOmnpuckyBaHHS KyKypyI3u (yHTiIMIaMU TO3UTHBHO BIUIMBAE Ha
€HEPreTUYHY OI[IHKY TEXHOJIOT1i BupolryBaHHsa. Yuctuit npulyTok 3pic 3 28,44 MuH
Kkan/ra wa xontponmi mo 38,37 wmma Kxkan/ra y BapiaHTi 4YOTHPHPA30BOTO
BUKOpUCTaHHA (QyHTinuaiB. KoedimieHT eHepreTHyHoi e(peKTUBHOCTI 30UTBIIUBCA 3
6,51 Ha kontpoi 0 7,91 mpu yoTUpHUpaszoBiit 06poOIll HYHTIITUIAMH.

1. VY nocniai i3 3aCTOCYBaHHSAM JIECUKAHTIB YUCTUM MPUOYTOK €HEPrii Jemo
3HU3UBCS TIOPIBHSHO 3 KOHTpoJsieM. KoedilieHT eHepreTnyHoi eeKTUBHOCTI OyB y

Mexax 6,90-7,71.
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BUCHOBKHA

Y nucepTamiifHiii poOOTI HaBEIEHO TEOPETUYHE W MPAKTHYHE BHUPIIICHHS
HAyKOBPOi MpoOJieMH, siIka MOJSrae B OOIPYHTYBaHHI NMPOIECIB POCTY, PO3BUTKY,
3aKOHOMIpHOCTEH (OopMyBaHHS BpPOXKAWHOCTI 1 SKOCTI 3€pHA KYKypYI3H,
EKOHOMIYHOI ¥ OlO€HEePTreTUYHOI OIHKK 3aJIeKHO BiJ] TEXHOJOTIYHUX 3aXOiB
BUpOIIyBaHHs B yMoBax Jlicoctemny 3axiIHOTO.

1. BusnadyeHo, 1m0 BHECEHHsI MiHEpalbHUX 100puB y HOpMi N1oPgoKiao Ta
IIPOBEICHHS [03aKOPEHEBHX MIHKUBJICHb MIKPOJOOpHUBaMH, KapOaMiJoM Ta
cynbarom Mmaruiro B ¢a3zi BBCH 20 (10 mucrtkiB), 3abe3meuyBaid HaHBHIII
MOKa3HUKNA BUCOTH pOoCiuH (256 cM) Ta cyxoi macu — 26,22 T/ra.

2. BusiBieHo, 1m0 HaWOUIbIIy IUIONIY JIMCTKOBOI IOBEPXHI MOCIBY
(3572,7 trc. M?/ra) Ta 4MCTy IPOAYKTBHICTh (hOTOCHHTE3y pociuH (9,74 r/m? cyxoi
pedoBHHHM 3a 100y) 3a0e3MeunB BaplaHT 3aCTOCYBaHHS MIHEPATbHUX JOOPUB B HOPMI
N160PsoK140 Ta mo3axopeHeBoro mipKUBICHHS pocinH y Makpoctanii 1 BBCH 20
MmikpoaoopuBamu (Pekconin ABC, 2,0 n/ra + Maize boost, 0,2 kr/ra), kapbamiaom,
5 % po3unHOM Ta cynbhaToOM MarHiro, 5 % po3dynHOM.

3. BcranoBneno, 1o GyHTIOUAHUA 3aXUCT KYKYpyA3u 3ajekaB Bijl
KIIMaTHYHUX YMOB POKY. 3actocyBaHHs (yHrinuaiB y ¢aszi BBCH 20, 59, 69 (10
JMCTKIB, BHUKHIAHHS BOJIOTi, mmicis uBitiHHs Ta BBCH 75 (HamuBy 3epHa)
Halle(DeKTUBHIILLE 3HUXKYBAJIO PO3BUTOK TeibMiHTOCHOpiody A0 — 4,0 %, ipxi —
2,9 %, ¢dy3apiosy kaudaniB — 1,1 % y ¢a3i BOCKOBOI CTUTJIOCTI. 3a TaHOTO BapiaHTy
TeXHIYHa eEKTUBHICTH MpemnapaTiB Oyna HanBuimor — 85,5-87,0 %.

4, JocnixeHo, 10 3aCTOCyBaHHA JOOPUB TMOKpAIlyBallo CTPYKTYpHI
CIIEMEHTH BpPOXal0 KyKypya3u. HaiiOineina kimbkicts psmiB 3epedH (16,0 mT),
KUTIBKICTh 3epeH B psnai (38,1 mT) Ta Maca 3epHa 3 kadana (200,5 r) Oynu npu
ynoOpeHHi N1goPgoK140 Ta IpoBeIeHHI T03aKOPEHEBUX IM1KUBJICHb MIKPOAOOpHUBaMU
(Pexconin ABC, 2,0 n/ra + Maize boost, 0,2 kr/ra), kapbaminom, 5 % ta cynbdarom

MarHiro, 5% poszunnom y ¢aszi BBCH 20 (10 nuctkiB).
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S. Haii6inpma Maca 3epHa 3 kadana 200,5 T ta, gk Hacmigok maca 1000
3epeH — 346 T 3adikcoBana B BapiaHTi NigoPsoKiso Ta mpoBeneHHI TO03aKOPEHEBUX
nipkuBiIeHs MikpogoopuBamu (Pekconmin ABC 2,0 n/ra + Maize boost 0,2 kr/ra),
kapbamiznom, 5% Ta cynb(paToM Martiro, 5% po3unHOM MicCIs IBITIHHS.

6. 3actocyBanHs jAecukaHty Paynman Makc B Hopmi 3,2 J/ra
MaKCUMaJIbHO 3HIKYBAJIO Tepe30upaibHy BOJOTICTh 3€pHA KYKYypyA3u Ha 7,6 % y
BapianTi 3 40 % BOJOTOCTI, MPOTE MaJ0 HE3HAYHHWH BIUIMB HAa BPOKAWHICTh — HA
0,17-0,35 1/ra MeHIIE TOPIBHAHO 3 KOHTpoJieM (0e3 00pobok). JlecukaHTH BHECEHI
IpU HACTaHHI «YOPHOI TOUKM» Ta yepe3 10 16 micns 11 HACTaHHA HE BIUIMBAJIM Ha
BpPOKANUHICTD.

7. HaiiBuiy 3epHOBY NpPOAYKTHUBHICTh KykKypymu — 13,24 T/ra (1o
KOHTpot0 NgoP1oKso Ha 3,24 T/ra abo 32,7 %) 3abe3neumsia cucteMa OCHOBHOTO
)KuBJeHHST pociuH NioPsoKigp Ta mozakopeneBoro — 5 % po3umHOM KapOamimy 3
cynbarom marsito 1 mikpogoOpuBamu (Pexcomin ABC, 2,0 n/ra + Maize boost,
0,2 xr/ra'y ¢azy BBCH 20 (10 nuctkiB).

8. ®ynrinuanai 0opobku B gazu BBCH 20 (10 muctkiB) — Abakyc 1,5 a/ra;
59 (Bukumanus BoJioti) — Koponet 0,7 n/ra; 69 (micas usitinasa) — Kycronis 0,9 n/ra;
75 ( HanmuB 3epHa) — AkanTto 1,0 j1/ra 103BOJWIM OTPUMATH BPOKAHHICTh HA PiBHI
12,01 1/ra, mo Ha 2,82 T/ra 6iyIbIlIe MOPIBHSIHO 3 KOHTPOJIEM.

9. 30UTbIIEHHST HOPM BHECEHHS MIHEpaJIbHUX JOOpUB 1 MPOBEICHHS
M1HKUBJICHB CIIPUSIIO 3DOCTAHHIO B 3€pHI KYKYPYI3H BMICTY MPOTEIHY 1 3HUKEHHIO
Kpoxmaito Ta xupy. [IpoTe, 3a paxyHOK MiABUIIEHHS BPOXXaWHOCTI BUX1J MPOTEIHY,
KPOXMAJIIO Ta )KUpY 3 1 ra 3011bl1yBaBcs.

10. 31 301IbIIEHHSAM KUIBKOCTI (DyHTIIMIHUX OOpOOOK 3HMKYBABCS BMICT
MIKOTOKCHHIB Yy 3€pHI KyKypya3u. HaiimeHmy kinbkicTh (¢GyMoHI3uHY Bj
0,0544 mkr/kr, T-2 Tokcuny — 0,0151, 3eapanenony — 0,224 Tta JIOHy -
0,0752 mkr/kr 3adikcoBano npu obnpuckyBanHi B ¢gasu BBCH 20 (10 mauctkiB) —
Abakyc 1,5 n/ra; 59 (Bukumanus Bosioti) — Koponer 0,7 n/ra; 69 (micis nBiTiHHSA) —
Kycronis 0,9 n/ra; 75 ( manuB 3epHa) — Akanto 1,0 yii/ra. BMicT MIKOTOKCHHIB HE

NEePEeBUILYBaB I'PAHUYHO TOMYCTUMI KOHIIEHTPALIIi.



153

11. 3a exoHOMIYHHMM aHaji30M, HaWOUTBIMA TpPuUOYTOK 65271 TpH/TA
oTpuMaiii B BapiaHTi ynoopeHHs NigoPgoKis0) Ta mpoBenmenHi mimxuBieHs — 5%
kapOamifoMm 3 cynbbharoM MarHito 1 mikpogoOpuBamu (Pekcomin ABC, 2,0 n/ra +
Maize boost, 0,2 xr/ra) y dasi 10 muctkiB kykypynsu; 54186 rpa/ra — 3a 00poOKH
dbyurinuaamu y dasi 10 nmuctkiB (Abakyc 1,5 n/ra), Bukuganns BojoTi (Koponer 0,7
a/ra), micus usitinasa (Kycroais 1,5 n/ra) Ta HanuBy 3epHa (Akanto 1,0 i1/ra); 54491
rpH/Ta — 3a Jecukalii mociBy mpemnapatom Paynman Makc B HopMi 2,4 5i/ra mipH
HACTaHHI YOPHOI TOYKH 3€pHA.

12. 3acrtocyBaHHs JOOpWB IMIJBUIIYBAJO EHEPreTUYHI BHUTpATH, aje 3a
paxyHOK TIABHUINECHHS €HeproeMHocTi Bpokaio Kee OyB B wmexax 7,06-8,76.
HaiiBunumii nokasuuk — 7,91 Kee 3a0e3neunB BapiaHT YOTUPUPA30BOIO 3aCTOCYBAaHHS
¢GynrinuaiB B pazu: 10 TucTKiB, BUKUIAHHS BOJIOTI, IICHS IBITIHHS Ta HAJIUBY 3€pHA.

[Ipu BuKOpHUCTaHHI JecukaHTiB Kee konnBaBcs B Mexax 6,91-7,71.
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PEKOMEHJIALIIl BUPOBHUIITBY

3 METOI0 OTPUMAaHHS BHUCOKOI BPOXKAWHOCTI 3e€pHA KYyKYpyA3U A0OpOi SKOCTI
rocrogapcTBam 30HH Jlicocteny 3axiJHOr0 peKOMEHIYEMO:

o 3a BUPOIIYBaHHS JaHOI KyJbTYpH Ha YOPHO3E€Max THUIOBUX BHOCHUTH
MiHepaiabHi 100puBa B HOpMi NigoPgoKi40 Ta MpOBOAWTH MO3aKOPEHEBE M1 KUBIICHHS
pociauH MikpogoopuBamu: Maize boost, 0,2 kr/ra + Pekcomin ABC, 2,0 i/ra,
kapbaminom, 5 % Ta cynbdarom maruito, 5 % y dasi 10 nuctkis (BBCH 20);

o s popmyBanHst BpoxkaiiHocTi 10,5-13,0 T/ra 3 HU3BKMM BMICTOM
MIKOTOKCHHIB B 3€pHI1, IPOBOAUTH (pyHTIIUAHI 00poOKHM MoCiBIB y Pazax: 10 nucTKiB
(Abakyc, 1,5 n/ra), Bukunanss Bojoti (Koponer, 0,7 n/ra), micns usitinas (Kycromis
(0,9 n/ra) Ta nanuBy 3epHa (Akanto, 1,0 51/ra);

o 3 METOI0 3HIKEHHS mepea30upaibHOi BOJOTOCTI 3epHa B ¢a3y MOBHOL
¢izionoriynoi cruriocti (makpoctamis 8 BBCH 87) 3acrocoByBatu jecHKaliito

nociBy npemnaparoM Paynnan Makc B HopMi 2,4 Ji/ra.
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Homatok A.1

188

Bucora pocnun kykypya3u B ¢a3zy mosiouHoi cturiiocti BBCH 75 3anexHo Bin

3aCTOCYBaHHS MiHEpaIBHUX TOOpHUB Ta MikpoaoopuB (2018 p.), cm

Hopma noopus
Ne ®dasa [TioKuBIeHHS pua Ao0P
00poOKH NgoP40Keo | N120PeoK100 | N160PgoK140
1 KoHTposs (6e3 miIKuBIeHHs ) 231 235 239
2 Mikponoopusa* 236 239 242
3 10 nucTKiB Mixp OII.O6pHBa " 238 241 244
KapOamiz
4 MikponoOpusa +
kapOamig +MgSO, 239 242 246
5 MikponoGpuea 235 237 240
6 Buxkunanasa MiKpOI[O6pHBa + 236 239 241
BOJIOTI Kapbamiz
7 MikponoOpusa +
kapOamig +MgSO, 237 240 243
8 MikpomoGpusa 231 234 240
9 [Ticas MiKpogo6pnBa + 930 936 938
nBiTiHHs | KapOamiz
10 MikponoOpusa +
xapbamiz MgSOs 231 235 238

[Tpumitka: Mikponobpusa™* — Pekconin ABC + Maize boost.



HonaTtok A.2

189

Bucora pocnun kykypya3u B ¢a3zy mosouHoi cturiocti BBCH 75 3anexHo Bin

3aCTOCYBaHHs MiHEpaJIbHUX 100puB Ta Mikpoaoopus (2019 p.), cm

daza Hopwma no6pus
Ne | 06poGKu Ili xcuBIeHHS NsoPaoKeo | N120PeoKioo | N16oPsoKiao
1 Kontpous (6€3 i 1)KUBJIeHHS) 243 247 251
2 Mikponobpusa* 243 251 255
3 10 micTKin M11<p01[.06pn13a + 250 254 257
KapOamif
4 Mikpoaobpusa + 251 55 259
kapOamig +MgSO,
S Mikpogobpusa 247 249 253
6 Buxkunanasa MiKpOI[O6pHBa + 248 251 254
BOJIOTI KapOamiz
7 Mikpoao6pusa + 249 253 256
kapOamig +MgSO,
8 MikponoGpusa 243 246 249
9 [Micas MiKpog06pHBa - 244 246 250
HBiTinEs | kKapOamin
10 Mikponobpusa + 245 247 250
kapOamig MgSO,

[Mpumitka: Mikpomnoopusa* — Pekconin ABC + Maize boost.



JlonaTok A.3

190

Bucora pocnun kykypya3u B ¢a3zy mosiouHoi cturiiocti BBCH 75 3anexHo Bin

3aCTOCYBAaHHS MiHEpaJIbHUX T0OpUB Ta Mikpoaoopus 2020 p., cMm

daza Hopma no6pus
Ne | oBpotian R NgoP40Kso | N120PeoKioo | N16oPgoKiao
1 KouTpouns (03 ImimKUBICHHs ) 246 250 254
2 Mikponobpusa* 251 254 259
3 10 mcTKis MleOII.O6pHBa + 253 258 261
KapOamiz
4 Mikpoaobpusa + o5/ 259 263
kapOamig +MgSO,
° MikponoGpuBa 250 252 257
6 | Bukumauns | Mikponobpusa + 251 254 258
BOJIOTI KapOamij
7 Mikpomobpusa + 259 257 260
kapOamig +MgSO,
8 MikpogoGpusa 246 249 255
9 Mics MiKpogo6pHBa - 246 250 956
HBiTinEs | kKapOamin
10 Mikponobpusa + 247 250 256
kapOamig MgSOq

[Tpumitka: Mikponobpusa™* — Pekconin ABC + Maize boost.



Homatok b.1

IT011a TMCTKOBOI MOBEPXHi MociBiB Kykypyasu (2018 p.), Tuc. M%/ra

191

Do Dasa Bapiairt daza po3BUTKY POCIHH
. 12 .. Moistouna Bockosa
T00puB O6pobku T1JKUBIICHHS . L{BiTiHHSA . .
JINCTKIB CTUTJICTDh | CTUIJICTH
KoHTpob 20,7 32,2 31,7 29,2
1* 21,8 35,2 32,9 325
10 JIuctkiB 2% 22,0 35,7 33,5 33,0
S 3* 22,3 36,3 34,2 33,6
xg 1* 20,6 33,7 31,8 30,9
o Buxnnanns 2% 211 33.9 31,8 31,1
o Bonorti
zZ 3* 21,3 34,4 32,3 31,6
. 1* 20,7 32,8 29,7 29,3
Hicns 2 20,8 331 30,3 20,2
LBiTIHHS
3* 21,4 33,0 30,4 293
KonTpomib 23,4 35,7 35,0 33,0
1* 24.6 37,5 35,2 34,9
10 JIucrtkiB 2% 249 38,1 351 355
o
S 3* 25,4 38,7 36,3 36,2
¥8 1* 23,7 35,8 33,1 34,6
o Buxunanss 2+ 235 36,3 336 34,7
I3Y Bosoti
Z‘_' 3* 23,8 36,7 34,0 349
‘ 1* 23,4 34,6 32,2 33,0
Hicns 2% 241 34,9 32,6 331
LIBiTiHHS
3* 23,7 34,7 32,6 33,1
KonTponb 25,1 37,3 36,8 34,7
1* 26,8 422 38,8 39,9
10 JIucTkiB 2* 27,1 42,6 39,3 40,4
o
A 3* 27,6 43,4 39,9 41,2
%oo 1* 25,4 39,2 36,3 36,7
o Buiunnanns 2% 252 395 36,1 37.0
1) Bounori
Z" 3* 26,1 39,8 37,3 37,4
‘ 1* 25,4 37,4 34,8 34,7
Hicns 2 257 37.6 34,8 34,7
LBiTiHHS
3* 25.3 37,6 35,0 34.8

[Mpumitka: 1* - mimxusnerHs Pexconin ABC + Maize boost; 2* - mimkuBnenas Pekcomin
ABC + Maize boost + kapbamin 5%; 3* - mimkusneHHs Pekconin ABC + Maize boost + kapbamin

5% + cynbdat maruiro 5%.
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Jonarok b.2

IT011a TMCTKOBOI OBEpXHi MociBiB kykypyasu (2019 p.), tuc. M%/ra

Do Dasa Bapiant daza po3BUTKY POCIHH
. 12 .. Moistouna Bockosa
T00puB O6pobku T1JKUBIICHHS . L{BiTiHHSA . .
JINCTKIB CTUTJICTDh | CTUIJICTH
KoHTpob 26,2 40,7 38,7 34,5
1* 27,6 44 5 42 5 38,4
10 JIuctkiB 2% 27,8 45,2 43,0 39,0
S 3* 28,2 459 43,8 39,7
xg 1* 26,2 427 40,8 36,5
o Buxnnanns 2% 26,2 42,9 40,9 36,7
o Bonorti
zZ 3* 26,2 43,6 41,1 37,4
. 1* 26,2 40,8 38,8 34,6
Hicns 2 26,3 40,7 38,8 345
LBiTIHHS
3* 26,2 40,8 38,9 34,6
KonTpomib 29,6 45,2 42,8 39,0
1* 31,1 474 455 41,2
10 JIucrtkiB 2% 315 48,1 459 420
o
S 3* 32,1 48,9 46,5 42 8
¥8 1* 29,7 47,1 43,1 40,9
o Buxunanss 2+ 29,6 472 437 41,0
I3Y Bosoti
S 3* 29,7 47,4 44,1 41,2
‘ 1* 29.6 45,2 43,0 39,0
Hicns 2% 20,6 45,3 43,0 39,2
LIBiTiHHS
3* 29,6 45,3 431 39,2
KonTponb 31,8 47,2 45,8 41,0
1* 33,9 53,3 51,5 472
10 JIucTkiB 2* 34,3 53,9 51,9 47,7
o
3 3* 34,8 54,9 52,3 48,7
%oo 1* 31,9 49,6 477 43,4
o Buiunnanns 2% 31,9 49,9 48,0 43,79
1) Bounori
Z" 3* 31,8 50,4 48,2 442
‘ 1* 31,9 472 459 41,0
Hicns 2 31,9 472 45,9 41,0
LBiTiHHS
3* 31,9 473 459 411

[Mpumitka: 1* - mimxusnerHs Pexconin ABC + Maize boost; 2* - mimkuBnenas Pekcomin
ABC + Maize boost + kapbamin 5%; 3* - mimkusneras Pekcomin ABC + Maize boost + kapbamin
5% + cynbdat maruiro 5%.
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Honarok b.3

ITom1a TMCTKOBOI OBepXHi nociBiB kykypyasu (2020 p.), tuc. M%/ra

Dox Pasa BapianT da3a pO3BUTKY POCIUH
. 12 .. Monouna Bockosa
n00puB O6pobxu IT1JKUBJICHHS . L{BiTiHHS . .
JINCTKIB CTUTJIICTh | CTHUTJICTB
Kontposb 24,5 38,1 35,2 30,5
1* 25,9 41,8 40,4 33,8
10 JIuctkiB 2% 26,1 42 4 40,8 345
3 3* 26,3 42,9 41,4 35,0
é 1* 24.6 40,0 38,7 32,2
o Buiunanss 2% 241 40,2 38,9 32,4
o BosoTti
Z 3* 23,9 40,8 38,8 33,0
. 1* 245 37,7 37,4 30,6
Hicns 2% 24,6 37,2 36,8 30,5
LBiTiHHS
3* 23,8 37,5 36,9 30,6
KonTponb 27,7 42,4 38,9 34,5
1* 29,2 44 4 43,5 36,4
10 JIncrkiB 2* 29,4 45,2 441 37,1
o
S 3* 30,1 459 441 37,7
%oo 1* 27,6 455 41,4 36,1
o Buinnams 2 27.6 45,2 41,8 36,2
I3Y Bonoti
ZH 3* 27,5 45,2 422 36,4
‘ 1* 27,7 43,5 421 345
Hicns 2% 27.0 43,4 41,7 345
LBiTiHHS
3* 27,4 43,6 419 34,5
KonTponb 29,8 442 42,2 36,2
1* 31,7 50,0 50,1 41,6
10 JIuctkiB 2% 32,2 50,5 50,4 421
o
3 3* 32,7 51,4 50,3 43,0
% 1* 207 465 16.2 38.4
o Buiunanus 2% 20.9 46,8 46,7 38,6
1) Boiorti
Z" 3* 28,8 472 459 39,0
' 1* 297 441 44 4 36,2
Hicns 2% 20.4 43,9 44.4 36,2
LIBiTIHHS
3* 29,8 441 44 2 36,3

[Mpumitka: 1* - mimxusneHHs Pexconin ABC + Maize boost; 2* - mimkuBnenas Pekcomin
ABC + Maize boost + kapbamin 5%; 3* - mimkusneras Pekcomin ABC + Maize boost + kapbamin
5% + cynbdat maruiro 5%.
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Homatok B.1

HarpomamxeHHst cyxoi Macu poCiauH KyKYpPYI3U 3aJI€5KHO B1J] TT1>KUBIICHHS

mikpogoopuBamu (2018 p.), T/ra

Pasa ®da3a pO3BUTKY POCIIVH
don Bapiant 12 .. Monouyna | BockoBa
O6poOkH . . L{BiTiHHSA . .
I[OGpI/IB IMIKHUBJICHHA JIUCTKIB CTUTJIICTH CTUTJIICTH
KonTpomnb 2,58 7,36 11,63 16,39
1* 2,75 8,28 13,15 18,55
10 JTuctkiB % 277 8,39 13,32 18,81
5 3* 2,82 8,57 13.6 19,18
S 1* 2,58 7.69 12,27 17,45
o Bukupanus 2% 2,59 7,74 12,34 17,54
9] BomnoTi
= 3* 2,58 7,92 12,56 17,81
, 1* 2,58 7.38 11,67 16,57
Llicoa % 2,59 7.38 11,69 16,61
LBiTiHHS
3* 2,59 7.38 11,7 16,65
KoHTpoJtb 2,93 8,55 13,29 18,51
1* 3,1 9,39 14,63 20,85
10 JTuctkiB o* 3,16 9,57 14.9 21,18
S 3* 3,26 9,77 15,21 21,59
ifoo 1* 203 9,03 14,02 19.73
o Buxunanns 2% 204 9,05 14,09 19,9
< BomnoTi
> 3* 2.94 9,09 14,18 20,03
. 1* 2,03 8,55 13,32 18,84
Iicos % 2,93 8,56 13,34 18,93
LIBiTiHHS
3* 2.93 8,56 13,35 18,97
Kontponb 3,21 9,22 14,5 20,36
1* 3,45 10,55 16,67 23,6
10 JIucTkiB 2* 3,51 10,68 16,86 23,9
S 3 3,54 10,87 17,14 24,25
50% 1* 3.23 9.76 1535 21.68
o Brxuzanss 2% 321 0,82 15,44 21.84
@ BomnoTi
= 3 321 9,87 15,54 2206
‘ 1* 3,21 9,23 14,55 20,57
Iicns 2% 3,23 9,24 14,59 20,66
LBiTiHHS
3 3,23 9,24 14,61 20,71

[Mpumitka: 1* - mimpkuienns Pexconin ABC + Maize boost; 2* - mimkuienns Pexcomnin
ABC + Maize boost + kapbamin 5%; 3* - mipkuBnenns Pekconin ABC + Maize boost + kapbamin
5% + cynbdar marHito 5%.
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Honatok B.2

HarpomamkeHHs Cyxoi Macu pOCIIMH KyKypyA3H 3aJ€KHO BiJ I HKUBICHHS

mikpogoopusamu (2019 p.), T/ra

o Dasa BapianT = ®daza po3BI/IT11\</Iy pociiH .
n00puB O6pobku M1 JKABJICHHS ) L{BiTiHHS OTIOIHA OcKoBa
JIUCTK1B CTUTJIICTH CTUTJIICTH
Kontposnb 3,16 9,02 14,26 20,09
1* 3,37 10,15 16,12 22 74
10 JIncTkis % 3,4 10,28 16,33 23,06
5 3* 3,46 10,51 16,68 23,51
S 1* 3,16 9,43 15,05 21.39
o Byg‘gfjﬁ‘” 2 3,17 9,49 1513 21,51
[ee]
= 3* 3,16 9,71 15,4 21,84
. 1* 3,16 9,05 14,3 20,31
16T 2% 3,17 9,05 14,33 20,37
LBiTIHHS
3* 3,17 9,05 14,34 20,41
KoHTposb 3,6 10,48 16,29 22,69
1* 3,79 11,52 17,94 25 57
10 JIucTkis % 3,87 11,73 18,27 2597
S 3* 3,99 11,98 18,64 26,47
xg 1* 3,6 11,07 17,18 2419
o B‘g‘ma‘?‘”‘ % 3,61 11,09 17,27 24.4
ﬁ OJIOT1
> 3* 3,61 11,14 17,38 24 56
' 1* 3,6 10,48 16,33 231
1licia o 36 10,49 16,36 2321
LBiT1HHS
3 3,6 10,49 16,37 2326
KonTponb 3,94 11,3 17,78 24,96
1* 4,23 12,94 20,43 28,94
10 JTuctkiB % 43 13,1 20,67 293
S 3* 4,34 13,32 21,02 20,73
%oo 1* 3,95 11,97 18,81 26,58
o Buxunanus % 3,94 12.03 18,93 26,77
e BosmoTi
> 3 3,04 12.1 19,05 2704
' 1* 3,94 11,32 17.83 25 22
Ilicos % 3,95 11,33 17,88 25 33
IBiTiHHS
3 3,95 11,33 17,91 25 39

[Mpumitka: 1* - mimxusneHHs Pexconin ABC + Maize boost; 2* - mimkuBnenas Pekcomin
ABC + Maize boost + kapbamin 5%; 3* - mimkusneras Pekcomin ABC + Maize boost + kapbamin
5% + cynbdat maruiro 5%.
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Honatok B.3

HarpomamkeHHs Cyxoi Macu pOCIIMH KyKypyA3H 3aJ€KHO BiJ I HKUBICHHS

mikpomoopusamu (2020 p.), T/ra

Do Dasa Bapiant ®daza po3BUTKY POCIHH
. 12 .. Monouna BockoBa
n00puB O6pobku M1 JKABJICHHS ) L{BiTiHHS . .
JIUCTK1B CTUTJIICTH CTUTJIICTH
Kontposnb 2,62 7,49 11,84 16,67
1* 2.8 8,42 13,38 18,87
10 JIuctkis o* 2,82 8,53 13,55 19,13
5 3* 2,87 8,72 13,84 19,51
S 1* 2,62 7,83 12,48 17,75
o B‘g‘fjfjﬁ‘” 2% 2,63 7,87 12,55 17,85
[ee]
= 3* 2,62 8,06 12,78 18,12
_ 1* 2,62 7,51 11,87 16,86
Ilicas 2% 2,63 751 11,89 16.9
LBiTIHHS
3* 2,63 7,51 11,9 16,93
Kontposnb 2,98 8,7 13,52 18,83
1* 3,15 9,56 14,89 21,22
10 JIucTkis % 3,21 9,73 15,16 21,55
S 3* 331 9,94 15,47 21,96
if% 1* 2,98 9,18 14,26 20,07
o B‘g‘ma‘?‘”‘ % 2.99 9,2 14,33 20,25
ﬁ OJIOT1
= 3* 2,99 9,25 14,42 20,38
' 1% 2,98 8,7 13,55 19,17
1licia o 298 8,71 13,57 10,26
LBiT1HHS
3 2,98 8,71 13,59 19,3
Kontponb 3,27 9,38 14,75 20,71
1* 351 10,73 16,95 24.01
10 JTucTkiB 2% 3,57 10,87 17,15 24.31
S 3 3.6 11,05 17.44 24,67
%oo 1* 3.28 9,93 15,61 22.05
o Buxunanus % 3,27 9,99 15.71 2222
e BosmoTi
= 3* 3,27 10,04 15,81 22 44
' 1* 3.27 9,39 14.8 20,93
Ilicos % 3,28 9,4 14.84 21.02
IBiTiHHS
3* 3,28 9.4 14,86 21,07

[Mpumitka: 1* - mimxusneHHs Pexconin ABC + Maize boost; 2* - mimkuBnenas Pekcomin
ABC + Maize boost + kapbamin 5%; 3* - mimkusneras Pekcomin ABC + Maize boost + kapbamin
5% + cynbdat maruiro 5%.



DOTOCUHTETUYHUH TTOTEHIIIAJT MOCIBIB KYKYPY/I3H 3aJIe’KHO BiJ YI0OpEHHS Ta

Homatok I'.1

migoxusienns (2018 p.), Tuc. m? 1i6/ra
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o daza TloGpizo Hopwma no6pus
00pobKH NgoP40Kso N120Ps0K100 N160PsoK140

1 Konrponb 2488,9 2762,3 2940,0
2 1* 2712,7 2951,3 3261,2
3 | 10 ymctkiB 2% 2747,0 2986,3 3293,1
4 3* 2787,8 3034,5 3334,5
5 | BukunanHs 1* 2596,7 2843,0 3040,4
6 BOJIOTI 2% 2604,2 2859,0 3053,4
7 3* 2623,8 28745 3073,8
8 | Iicmsa 1* 2511,2 2795,3 2952,9
9 | uBiTiHHA 2% 2515,8 2801,4 2954,3
10 3* 2517,6 2805,0 2957,7

[Mpumitka: 1* - mimxusiaerHs Pexconin ABC + Maize boost; 2* - mimkuBnenas Pekcomnin
ABC + Maize boost + kapbamin 5%; 3* - mimkusnenas Pekcomin ABC + Maize boost + kapbamin

5% + cynbdat marsiro 5%.



DOTOCUHTETUYHUH MTOTEHIIIAJT MTOCIBIB KYKYPY/I3U 3aJIe)KHO BiJl YI0OpEHHS Ta

Honarok I'.2

migoxusienns (2019 p.), Tuc. m? 1i6/ra
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daza Hopma no6pus
Ne | 06pobKH Jo6puBO NgoPaoKeo N120PsoKioo | Ni6oPgoKiao
1 Konrpob 2848,8 3186,8 3383,2
2 1* 3089,9 3362,2 3756,8
3 | 10 ymctkiB 2% 3128,6 3403,8 3797,8
4 3* 3175,4 3463,6 3853,9
5 | Bukunanss 1* 2949,9 3254,1 3499,5
6 | Bosori 2% 2958,8 3264,3 3513,8
7 3* 2983,2 3283,5 3527,6
8 | Iicns 1* 2854,3 3191,0 3389,2
9 | uBiTiHHA 2* 2854,8 3194,4 3389,2
10 3* 2856,4 3196,5 3392,6

[Mpumitka: 1* - mimxusiaeHHs Pexconin ABC + Maize boost; 2* - mimkuBnenas Pekcomin
ABC + Maize boost + kapbamin 5%; 3* - mimkxusnenas Pekconin ABC + Maize boost + kapbamin

5% + cynbdat marsiro 5%.



DOTOCUHTETUYHUH TTOTEHIIIAJT MOCIBIB KYKYPY/I3H 3aJIe’KHO BiJ YI0OpEHHS Ta

Honarok I'.3

migoxusienns (2020 p.), Tuc. m? ni6/ra
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daza Hopwma no6pus
Ne JoOpuBo
00pobKH NsoP40Kso N120Ps0K100 N160PsoK140
1 Konrpois 25882 29142 3088,2
2 1* 27958 3043,0 34314
3 | 10 nuctkiB 2% 2830.5 3081.8 34723
4 3* 2872.9 3139,7 3529,5
5 1* 2663,1 2956.3 31945
Buxnnanas
6 . 2% 26714 2959 4 3207.1
BOJIOT1
7 3* 2694.9 2977.9 32125
8| | 1% 2578.2 28931 3087,2
Ilicns
91 . 2% 2575.2 2893 4 3086,0
[BITIHHA
10 3* 2576.3 2893.9 3088,6

[Mpumitka: 1* - mimxusiaeHHs Pexkconin ABC + Maize boost; 2* - mimkuBnenas Pekcomin
ABC + Maize boost + kapbamin 5%; 3* - mimkxusnenas Pekconin ABC + Maize boost + kapbamin

5% + cynbdat marsiro 5%.



200
Honaroxk /1.1

Yucra NpoAyKTUBHICTD (DOTOCUHTE3Y KYKYPY/A3H 3aJIE€KHO BiJ MO3aKOPEHEBUX

migxuBiens (2018 p.), r/m? 3a 106y

Do Pasa Bapiant ®daza po3BUTKY POCIUH
. 12 .. Mosouna BockoBa
n00puB O6pobku M1 JKABJICHHS ) L{BiTiHHS . .
JIUCTK1B CTUTJIICTH CTUTJIICTH
KonTposns 4,96 7,67 9,08 5,70
1* 5,04 8,22 9,45 5,79
10 JTuctkiB % 5,03 8,25 9,44 5,80
2 3* 5,05 8,32 9.46 5,82
é 1* 4,96 7,98 9,24 5,77
o Buxunanus 2% 4,98 8,00 9,26 5,79
o Bouoti
Z 3* 4,96 8,23 9,24 5,78
. 1* 4,96 7.69 9,07 5,76
LIE:TCEI[{ ., % 4,96 7.67 9,13 576
3 4,98 7.67 9,12 5,77
KonTponb 4,99 8,07 9,09 5,75
1* 5,02 8,60 9,50 6,22
10 JIuctkiB 2% 5,06 8,62 9,56 6,22
o
S 3 511 8,62 9,60 6,23
%oo 1* 4,97 8,51 9,34 5,98
o Buxunanss 2% 5,01 8,53 9,36 6,01
1Y BomnoTi
= 3 4,99 8,55 9,37 6,01
‘ 1* 4,99 8,07 9,12 5,87
HE‘TCIJII{’I‘{ . % 4,99 8,07 9,13 5,92
3* 4,99 8,07 9,15 5,92
KoHTpoJtb 511 8.16 9,66 5,99
1* 514 8,72 9,92 6,29
10 JIucTkiB 2* 517 8,73 9,92 6,32
o
s, 3* 5,12 8,74 9,98 6,35
%oo 1* 510 8,61 9,76 6,17
o Buxupanns 2% 5,09 8,66 9,77 6,21
1) BosmoTi
= 3* 511 8,69 9,79 6,22
‘ 1* 5,09 8,16 9,72 6,11
HI;‘TCIJ:I‘{ ., % 510 8.16 9,78 6,15
3 5,10 8,15 9,80 6,17

[Mpumitka: 1* - mimxusneHHs Pexconin ABC + Maize boost; 2* - mimkuBnenas Pekcomin
ABC + Maize boost + kapbamin 5%; 3* - mimkusneras Pekcomin ABC + Maize boost + kapbamin
5% + cynbdat maruiro 5%.
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Honaroxk /1.2

Yucra NpoAyKTUBHICTD (DOTOCUHTE3Y KYKYPY/A3H 3aJIE€KHO BiJ MO3aKOPEHEBUX

migxuBiens (2019 p.), r/m? 3a 106y

Dasa daza po3BUTKY POCIHH
®oH Bapiant 12 .. Monouna | BockoBa
O6pobku . ) L{BiTiHHS . .
JI0OpHB [IUKUBJICHHS | JIUCTKIB CTUTJICTDh | CTUIJICTH
KonTpomnb 4,92 7,96 9,43 6,37
1* 4,98 8,55 9,80 6,47
10 JIuctkiB 2% 4,99 8,57 9,80 6,47
3 3* 5,01 8,65 9,83 6,49
!g 1* 4,92 8,28 9,63 6,43
o Buxunanus 2% 4,94 8,31 9,61 6,45
o Bonori
zZ 3* 4,92 8,54 9,61 6,46
. 1* 4,92 7,98 9,41 6,42
Hicns 2 4,92 7.98 9,49 6,43
LBiTIHHS
3* 4,94 7,97 9,47 6,45
Kontposnb 4,96 8,36 9,44 6,31
1* 4,97 8,95 9,87 6,82
10 JIuctkiB 2% 5,01 8,97 9,93 6,81
o
= 3* 5,07 8,96 9,96 6,84
%oo 1* 4,95 8,84 9,68 6,56
o Buxunanss 2% 4,98 8,85 9,71 6,58
I3Y Bosoti
Z‘"’ Kk 4,96 8,88 9,74 6,59
‘ 1* 4,96 8,36 9,48 6,42
Hicns 2% 4,96 8,36 9,50 6,48
LIBiTiHHS
3* 4,96 8,36 9,50 6,49
KonTpomib 5,06 8,47 9,96 6,56
1* 5,09 9,07 10,20 6,88
10 JIuctkiB 2% 512 9,07 10,21 6,92
o
A 3* 5,08 9,09 10,27 6,95
%oo 1* 5,05 8,95 10,04 6,77
o Bukunanss 2% 5,04 8,98 10,06 6,80
1) Bounori
Z" 3* 5,06 9,04 10,08 6,82
‘ 1* 5,04 8,48 9,99 6,69
Hicns 2% 5,05 8,48 10,05 6,73
LBiTiHHS
3* 5,05 8,47 10,09 6,75

[Mpumitka: 1* - mimxusneHHs Pekconin ABC + Maize boost; 2* - mimkuBnenas Pekcomnin
ABC + Maize boost + kapbamin 5%; 3* - mimkusneras Pekcomin ABC + Maize boost + kapbamin
5% + cynbdat maruiro 5%.
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Honaroxk /1.3

Yucra NpoAyKTUBHICTD (DOTOCUHTE3Y KYKYPY/I3H 3aJIEKHO BiJl TO3aKOPEHEBUX

migxusiens (2020 p.), r/m? 3a 106y

Dasa daza po3BUTKY POCIHH
®oH Bapiant 12 .. Monouna | BockoBa
O6pobku . ) L{BiTiHHS . .
n00puB IPKUBIICHHS | JIACTKIB CTUIJICTh | CTUIJICTH
KonTposns 4,13 7,26 8,31 6,01
1* 4,18 7,80 8,66 6,10
10 JIuctkiB 2* 4,16 7,83 8,66 6,11
3 3* 4,19 7,89 8,68 6,13
xg 1* 4,13 7,56 8,51 6,07
o Buxunanus 2% 415 7,58 8,49 6,07
ISs) Bomorti
Z 3* 4,13 7,79 8,48 6,08
. 1* 4,13 7,28 8,33 6,05
Micas o 4,13 7,26 8,38 6,05
LBiTIHHS
3* 4,15 7,26 8,37 6,07
KonTponb 4,15 7,65 8,35 5,85
1* 4,16 8,14 8,72 6,32
10 JIuctkiB 2* 4,20 8,18 8,77 6,32
o
= 3* 4,25 8,16 8,81 6,34
%oo 1* 4,13 8,08 8,57 6,08
o Buxunanss 2% 4,16 8,09 8,58 6,10
I Bomoti
Z‘_1 3* 4,15 8,11 8,62 6,11
‘ 1* 4,15 7,65 8,38 5,97
e 2 4,15 7,65 8,39 6,02
LIBiTiHHS
3* 4,15 7,65 8,40 6,04
KonTpons 4,24 7,75 8,73 6,09
1* 4,25 8,27 8,97 6,38
10 JIncTkiB 2* 4,29 8,27 8,97 6,43
o
3 3* 4,25 8,30 8,99 6,45
%oo 1* 4,24 8,14 8,82 6,28
o Buxupanns 2% 421 8,21 8,81 6,30
@ Bomori
f 3* 4,24 8,25 8,83 6,33
‘ 1* 4,21 7,74 8,79 6,20
Micrs o 4,24 7,72 8,84 6,24
LBiTiHHS
3* 4,24 7,71 8,86 6,27

[Mpumitka: 1* - mimxusneHHs Pexconin ABC + Maize boost; 2* - mimkuBnenas Pekcomin
ABC + Maize boost + kapbamin 5%; 3* - mimkusneras Pekcomin ABC + Maize boost + kapbamin
5% + cynbdat maruiro 5%.



Honatok E.1

P03BHTOK TelIbMIHTOCIIOPiO3Y Ha pociuHax Kykypyasu (2018 p.), %

203

: .. BockoBa
12 nuctkiB LBiT1HHS .
CTUTJIICTDH
) % = =
®a3u GpyHrinuaHIX 00poOOK 2 2 & 2 ¥ 2
= ) £ ) [ )
| | E| E| 5| ¢
S| £ 5| 5] &8 B
= = = = = =
1.  Konrpomns (6e3 GpyHrinumin) 7,5 115 158 | 175 | 31,2 | 34,6
2. 10 nmctkiB (Abakyc) 3,7 6,2 7,8 9,6 145 | 16,1
3.  Bukwunanus Bonoti (Abakyc) 7,4 7,2 9,6 124 | 14,2 16,3
4.  Tlicns uBiTiHHS (Abakyc) 7,3 11,2 15,8 | 15,7 | 16,9 17,5
5.  Haumus 3epHa (46axyc) 7,4 11,3 156 | 17,3 | 18,3 | 19,3
6. 10 JHCTKIB, BHKHIAHHS BOJIOTI
(A6axye; Koponem) 3,6 6,2 51 7,5 7,3 10,1
7. 10 nUCTKIB; MICHA UBITIHHS
(AGaxye: Koporem) 3,7 6,2 79 9,4 8,4 10,4
8. 10 nucTKiB; HAJIMB 3€pHA
(AGaxyc: Koporem) 3,7 6,3 7,8 9,6 8,9 10,3
9. BukumaHHs BOJOTI; Iicad [BITIHHS 7.4 70 9.4 126 | 144 | 139
(Abakyc; Koponem)
10. BukwugaHHS BOJIOTi; HAJUB 3epHA 73 0.1 9.7 128 | 14,9 16,4
(Abakyc ; Koponem)
11. 10 o7ucTKIB, BHKHIAHHS BOJIOTI;
micias  BITIHHSA  (Abaxyc;  Kopownem; 3,6 6,2 4.4 7,1 47 8,0
Kycmoois)
12. BuKugaHHS BOJOTI; IiCJs IBITIHHA |
HamuB  3epHa  (Abakyc;,  Kopounem; 7.4 9,2 9,5 12,4 | 10,7 11,8
Kycmoois)
13. 10 ucTKIB; BHUKHUJAHHS BOJIOTI;
MiCs MBITIHHS, HAIWB 3epHa (Abakyc; 3,7 6,0 42 6,9 43 75
Koponem; Kycmoois, Axanmo)




Honatok E.2

Po3BuTOK renmpMiHTOCTIOPio3y HA pociuHax KyKypymsu (2019 p.), %

204

) .. BockoBa
12 nuctkiB LBiTIHHS .
CTUTJIICTDB
. w & w
®da3zu QyHTrIIUIHIX 00pOOOK K 2 X 2 X 2
= [ = (] = (]
| B 5| E| 5| B
S| 5| E| 5| &8 %
& S & S & S
1.  Kourpons (0e3 pyHrinumis) 5,7 9,1 12,6 13,7 24,2 28,0
2. 10 nmuctkiB (Abakyc) 2,9 4.6 5,9 7,6 11,2 12,8
3.  BukwunmanHs BoJIOTI (Abakyc) 55 5,4 7,6 9,8 11,3 13,7
4.  Tlicns uitinas (Abaxyc) 55 8,9 12,2 12,4 13,2 14,3
5.  Haumus 3epHa (46axyc) 5,6 8,9 12,3 13,6 14,4 16,8
6. 10 uCTKIB, BHKHMAAHHS BOJIOTI
(A6axye: Koporem) 2,8 47 3,9 59 5,8 9,3
7. 10 nuctkiB; micia UBITIHHA (A6axyc, 28 48 6.1 7.4 6.7 9.7
Koponem)
8. 10 nuCTKIB; HAIMB 3€pHA
(AGaxye: Koporem) 2,9 4.6 6,1 7,4 7,0 8,1
9. BuxkumanHs BOJOTI; ITCIA LBITIHHS 5.6 5.4 75 9.9 115 12.3
(Abaxyc; Koponem)
10. BukugaHHS BOJIOTi; HAJTUB 3€pHA 5.5 7.2 7.6 9.9 11.9 138
(Abakyc ; Koponem)
11. 10 nucTKIB; BHUKHIAHHS BOJIOTI;
micias  UBiTiHHA  (Abaxyc;  Kopowem, | 2,8 4.7 3,2 54 3,7 6,2
Kycmoois)
12. Bukuma"Hsg BOJIOTI; HIiCJA LBITIHHA ;
HamuB ~ 3epHa  (Abakyc;,  Kopowem, | 5,5 7,1 7,6 9,8 8,9 9,6
Kycmoodis)
13. 10 jMCTKIB, BHKHJAHHS BOJIOTI,
Mmicas UBITIHHA, HamMB 3epHa (Abakyc, | 2,7 4.6 3,2 53 3,3 5,7
Koponem,; Kycmoois, Axanmo)




Honatok E.3

Po3BuTOK renmpMiHTOCTIOPio3y HA pociuHax KyKypymsu (2020 p.), %
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) .. Bockosa
12 muctkiB | 1{BiTIHHS .
CTUTJIICTH
) % = =
®da3zu QyHTrIIUIHIX 00pOOOK K 2 K 2 K 2
= (] = [ = [
| 5| £| 5| 5| B
S| 5| 8| 5| B %
& = & =i & =i
1. Koutpons (6e3 GpyHrinuain) 8,1 13,3 18,7 | 20,1 | 34,3 | 415
2. 10 muctkiB (Abakyc) 4,2 6,6 91 11,3 | 16,0 | 19,1
3. Bukunmanus Bonoti (Abakyc) 8,1 8,1 11,3 | 144 | 16,5 | 18,6
4. [Tlicns usitinas (Abaxyc) 7,9 13,2 | 185 | 181 | 19,7 | 204
5. Hanug 3epHa (A6akyc) 1,7 134 | 186 | 20,1 | 21,3 | 21,8
6. 10 JMCTKIB, BHUKHIAHHA BOJOTI
(A6arye; Koporem) 4,1 7,4 54 8,5 8,2 7,9
7. 10 nucTkiB; micas UBITIHHS (Abakyc; 4.0 7 0.1 111 0.8 8.4
Koponem)
8. 10 nucrtkiB; HanmuB 3epHa (Abaxyc, 42 6.5 8.9 112 | 102 | 122
Koponem)
9. BukupgaHHs BOJIOTI; IICHAA LBITIHHS 7.7 8.0 11 147 | 167 | 152
(Abakyc; Koponem)
10. BukuganHs BOJIOTi; HaJlIWB 3€pHA 76 104 | 112 | 148 173 | 16,0
(Abakyc ; Koponem)
11. 10 nucTKiB; BUKHIAHHS BOJIOTI; ITiCIIS
uBiTiHHSA (Abakyc; Koponem,; Kycmoois) 38 71 47 79 4.8 9.2
12. BukugaHHs BOJIOTI; Hicas IBITIHHA ;
HaMB ~ 3epHa  (Abaxyc,  Kopomem; | 8,1 10,4 | 11,1 | 14,7 110 | 134
Kycmoodis)
13. 10 muCTKIB, BUKAIAHHS BOJIOTI, IICIIS
LBITIHHS; HaJIWuB 3epHa (Abakyc; | 3,5 6,8 4,3 7,9 44 8,4
Koponem,; Kycmoois, Axanmo)




Honarox K.1

Po3BuToK ip3ki Ha pociauHax Kykypymsu (2018 p.), %
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) .. BockoBa
12 nuctkiB LBiTIHHS .
CTUTJIICTH
. w & w
®da3zu QyHTrIIUIHIX 00pOOOK K 2 X 2 X 2
= [ = (] = (]
| B 5| E| 5| B
S| 5| E| 5| &8 %
e = - = e =
1.  Kourpons (0e3 pyHrinumis) 5,0 8,8 16,3 224 22.8 26,1
2. 10 mmctkiB (Abakyc) 1,3 51 48 79 10,1 13,0
3.  BukwunmanHs BoJIOTI (Abakyc) 5,0 8,7 5,6 9,8 79 15,5
4.  Tlicns uitinas (Abaxyc) 49 8,7 16,4 22,3 18,2 16,6
5.  Haumus 3epHa (46axyc) 48 8,8 16,2 22,4 18,8 18,5
6. 10 nHMCTKIB, BHUKHIAHHSI BOJIOTI
(A6axye: Koporem) 1,3 50 3,7 5,8 6,3 10,7
7. 10 nucTKiB; micas UBITIHHSA (A6axyc, 14 5.1 46 8.1 78 113
Koponem)
8. 10 nucTkiB; HanmuB 3epHa (Abaxyc, 13 5.0 4.9 8.3 7.9 121
Koponem)
9. BuxkumanHs BOJOTI; HIiCIA LBITIHHS
(AGaxye: Koporem) 4.8 8,6 5,7 9,3 7,6 12,0
10. BukugaHHS BOJIOTI; HAlWMB 3€pHA
(A6axye - Koponem) 50 8,7 55 9,8 7,2 11,4
11. 10 nmCTKIB, BHKHAAHHS BOJOTI;
micias  UBiTiHHA  (A6akxyc;,  Kopouem, 1,4 49 2,8 57 3,9 9,1
Kycmoois)
12. Bukuma"Hsg BOJIOTI; HIiCJA LBITIHHA ;
HamuB  3epHa  (Abakyc;,  Kopowem, | 4,9 8,5 54 9,6 6,6 10,3
Kycmoois)
13. 10 jMCTKIB, BHKHJAHHS BOJIOTI,
Micas UBITIHHS, HaMMB 3epHa (Abakyc; 1,3 4.7 2,6 5,6 3,4 8,6
Koponem,; Kycmoois, Axanmo)




Honarox K.2

Po3BuToK ip>ki Ha pocnauHax KyKypymsu (2019 p.), %
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) .. BockoBa
12 nuctkiB LBiTIHHS .
CTUTJIICTH
. w & w
®da3zu QyHTrIIUIHIX 00pOOOK K 2 X 2 X 2
= [ = (] = (]
= & = ) = 53
g 2 g 2 g 2
& S & S & S
1.  Kourpons (0e3 pyHrinumis) 3,8 6,6 12,2 16,7 17,1 19,5
2. 10 mmctkiB (Abakyc) 0,9 3,8 3,8 5,9 7,4 9,6
3.  BukwunmanHs BoJIOTI (Abakyc) 3,8 6,4 4,2 7,2 6,0 11,4
4.  Tlicns uitinas (Abaxyc) 3,8 6,5 12,0 16,5 13,5 12,2
5.  Haumus 3epHa (46axyc) 3,7 6,4 11,9 16,6 14,0 13,6
6. 10 nHMCTKIB, BHUKHIAHHSI BOJIOTI
(A6axye: Koporem) 0,9 3,8 3,0 4.4 47 79
7. 10 nucTkiB; micas UBITIHHS (A6axyc, 1.0 3.8 3.6 5.9 5.8 8.4
Koponem)
8. 10 nucTKiB; HAJIMB 3€pHA
(AGaxye, Kopoem) 0,9 3,7 3,7 6,0 59 8,8
9. BuxkumanHs BOJOTI; ITiCaA LBITIHHS
(AGaxye: Koporem) 3,8 6,4 43 6,9 5,7 8,9
10. BukugaHHS BOJIOTI; HAlWMB 3€pHA
(A6axye - Koponem) 3,8 6,5 42 7,2 54 8,3
11. 10 nmCTKIB, BHKHAAHHS BOJOTI;
micias  UBiTiHHA  (A6akxyc;,  Kopouem, 1,2 3,7 2,2 4.3 2,8 6,7
Kycmoois)
12. Bukuma"Hsg BOJIOTI; HIiCJA LBITIHHA ;
HamuB  3epHa  (Abakyc;,  Kopowem, | 3,7 6,4 4,1 7,1 5,0 7,5
Kycmoois)
13. 10 jMCTKIB, BHKHJAHHS BOJIOTI,
micas UBITIHHA, HamuB 3epHa (Abakyc; | 0,9 3,6 2,1 4.2 2,5 6,3
Koponem,; Kycmoois, Axanmo)




Honatox K.3

Po3BuToK ip>ki Ha pocnuHax Kykypymsu (2020 p.), %
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) .. Bockosa
12 nucTtkiB LIBiTiHHS .
CTUTJIICTH
) = ® w
®a3u GyHrimuaHuX 00poOOoK & = & = & =
= [ = [ = ]
| B 5| B 5| B
g 5 g g g g
& S & S & S
1. KonTpons (6e3 ¢pyHrinuain) 5,3 9,8 18,9 26,6 27,0 31,2
2. 10 suctkiB (Abakyc) 1,1 55 49 8,4 11,0 14,6
3. Bukunanns Bosorti (A6axyc) 5,3 9,5 5,8 10,6 8,3 17,8
4, [Ticns uBiTiaAS (Abakyc) 51 9,7 18,7 26,0 211 18,6
5. Hanus 3epHa (Abakyc) 5,0 94 18,7 26,1 22,1 20,7
6. 10 JHMCTKIB, BUKHOAHHA BOJIOTI
(A6axye; Koporem) 1,1 53 3,8 6,0 6,7 11,7
7. 10 nucTkiB; micas UBITIHHS (A6akyc, 12 5.5 5.0 8,5 8.3 121
Koponem)
8. 10 nuCTKIB; HAHMB 3€pHA
(A6axye; Koponem) 1,1 5,4 5,2 8,5 8,4 13,0
9. BukumanHs BOJIOTI; ITCJIS ILBITIHHS 4.9 0.3 5.9 102 8.0 136
(Abaxyc; Koponem)
10. BukuaaHHg BOJOTI; HaldWB 3€pHA 5.3 9.4 5.9 10,6 7.8 127
(Abakyc ; Koponem)
11. 10 nucTKIB, BHKHJIAHHS BOJIOTI,
micns  uBiTiHES  (Abakyc;,  Kopowem, | 1,0 5,2 2,8 5,9 3,8 9,7
Kycmoodis)
12. BukumaHHS BOJOTI; IICJIs IBITIHHA ;
HamuB ~ 3epHa  (Abaxyc;,  Kopomem; | 5,2 9,4 5,8 10,3 7,0 11,3
Kycmoois)
13. 10 nuCTKIB, BHMKHJAHHS BOJIOTI;
Mmicas [BITIHHS; HaNUB 3epHa (Abakyc; 11 4.9 2,5 6,1 2,8 9,4
Koponem,; Kycmoois, Axanmo)




Honatok M.1

Po3BuTok (y3apiosy kauaHiB Ha pociuHax Kykypymsu (2018 p.), %
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dazu GyHTIIUIHUX 00POOOK Po3BUTOK IMommpeHHs

1 KonTpons (6e3 ¢pyHrinumais) 8,0 17,2
2 10 nuctkiB (Abakyc) 4,6 13,9
3 Bukunanus Bosoti (Abaxyc) 3,0 10,9
4.  Tlicns uBitiHHs (Abakyc) 3,8 10,2
5. HamuB 3epHa (46axyc) 4,0 10,2
6. 10 7uCTKIB, BHKHIaHHS BOJOTI (A6akyc,

2,0 45
Koponem)
7. 10 nucTKIB; micis LBITIHHS 29 4.8
(Abaxyc,; Kopornem)
8. 10 mucTKiB; HATUB 3epHA
(Abaxyc; Koponem) 3,0 4.8
9. Buxuma"Hsg BOJOTI; HIiCIA LBITIHHS 17 16
(Abaxyc; Koponem) ’ ’
10. BukugaHHsS BOJIOTI; HAJIMB 3€pHA 19 44
(Abakyc ; Koponem) ’ ’
11. 10 nucTKIB; BUKHMIAAHHS BOJIOTI; ITICJS LBITIHHS 19 38
(Abaxyc; Koponem, Kycmoois) ’ ’
12. Bukuma"Hsg BOJIOTI, MICJIS LBITIHHSA ; HaJIUB 12 34
3epHa (Abakyc; Koponem; Kycmoois) ’ ’
13. 10 nucTKIB; BUKHIAHHS BOJIOTI; IICJS LIBITIHHS; 11 33

HaJuB 3epHa (Abakyc, Koponem,; Kycmodisa; Axanmo)




Honatok 1.2
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Po3BuTok (y3apiosy kadaHiB Ha pociuHax Kykypymsu (2019 p.), %

dazu GyHTIIUIHUX 00pOOOK Po3Butox [MommpenHs

1 KonTposns (6e3 GpyHTriumin) 9,3 20,2
2 10 nucTkiB (46axyc) 54 16,2
3 Bukunanus Bosoti (Abaxyc) 3,4 12,8
4.  Tlicns uBitiHHs (Abakyc) 4.6 12,1
5.  Hanus 3epHna (A6akyc) 47 11,9
6. 10 7UCTKIB, BHKHIAHHS BOJOTI (A6akyc,

2,3 53
Koponem)
7. 10 nuCcTKIB; micis LBITIHHS 3.3 5.5
(Abaxyc,; Kopornem)
8. 10 nucTKiB; HAJIMB 3epHA 3.4 5,7
(Abaxyc; Koponem)
9. Bukuma"Hsg BOJOTI; HiCasA LBITIHHA 29 54
(Abaxyc; Koponem) ’ ’
10. BukugaHHs BOJIOTI; HAJIMB 3e€pHA 21 59
(Abakyc ; Koponem) ’ ’
11. 10 nucTKIB, BUKMOAHHS BOJIOTI; ITICJS IBITIHHSA 13 16
(Abakyc; Koponem; Kycmoois) ’ ’
12. Bukuma"Hsg BOJIOTI, MICJIS LBITIHHA ; HaJIUB 14 41
3epHa (Abakyc; Koponem; Kycmoois) ’ ’
13. 10 nucTKiIB; BUKHIAHHS BOJIOTI; IICJS LIBITIHHS; 19 38
HaJuB 3epHa (Abakyc, Koponem,; Kycmodisa; Axanmo) ’ ’




Honatok 1.3

Po3BuTok (y3apiosy kauaHiB Ha pocnuHax Kykypymsu (2020 p.), %
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da3u QyHTIIUAHIX 00p0OOK Po3BuTOK [Mommpenns

1.  Konrpons (6e3 QpyHrinumin) 5,5 11,8
2 10 nuctkiB (Abakyc) 3,2 9,5
3 Bukunanus Bosnoti (Abaxyc) 2,0 7,5
4.  Tlicns usitinus (Abaxyc) 2,7 7,1
5. HamnuB 3epHa (46axyc) 2,7 7,0
6. 10 umcrkiB; BUKHMAAHHSA BoJOTI  (Abakyc,

14 3,1
Koponem)
7. 10 nuCTKIB; IiCHI IBITIHHA 19 39
(Abaxyc,; Kopornem) ’ ’
8. 10 nucTKiB; HAJIMB 3epHA 2.0 33
(Abaxyc; Koponem)
9. Buxuma"Hsg BOJOTI; IICIA LBITIHHS 19 39
(Abaxyc; Koponem) ’ ’
10. BukugaHHS BOJIOTI; HAJIMB 3€pPHA 11 30
(Abakyc ; Koponem) ’ ’
11. 10 nucTKIB; BUKMIAHHS BOJIOTI; ITICJIS LBITIHHS 11 27
(Abaxyc; Koponem, Kycmoois) ’ ’
12. BwukugaHHS BOJIOTI; IMiCTs IBITIHHS; HAJIUB 3epHA 10 24
(Abakyc; Koponem; Kycmoois) ’ ’
13. 10 nucTKIB; BUKHIAHHS BOJIOTI; IICJS LIBITIHHS; 10 29

HaJuB 3epHa (Abakyc, Koponem,; Kycmodisa; Axanmo)
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Honatok K.1

SIkicHi xapakTepuCcTUKH 3epHa KyKypya3u (2018 p.), %

= NsoP40Keo N120Ps0K100 N160PgoKi140
=
(]
daza 2 e § = E-g = %

S — — —

00poOKH 2 2 2| E| 2| 2 S| 2 = | £
= a ®) S 8 o S & o S
E = & = g-« = %

Kontpois (6e3

. 9,21 | 7494 | 433 | 966 | 73,75 | 4,14 | 9,95 | 73,69 | 3,86
TT1JPKUBJICHHS )

1* 10,04 | 7425 | 4,3 | 10,35 | 73,34 | 4,09 | 10,64 | 7299 | 3,85

10 nmucTkiB 2* 10,19 | 74,16 | 4,29 | 10,48 | 73,14 | 4,03 | 10,84 | 73,39 | 3,84

3* 10,37 | 74,09 | 4,21 | 10,55 | 73,06 | 3,99 | 10,90 | 73,30 | 3,83

1* 10,62 | 74,01 | 4,18 | 10,86 | 72,53 | 3,91 | 11,01 | 72,76 | 3,81

Buxunauns | o | 06| 7300 | 413 | 1001 | 7249 | 387 | 1114 | 7271 | 380
BOJIOT1

3* | 1074 | 73,88 | 411 | 11,01 | 72,47 | 384 | 11,21 | 7252 | 3,79

1% | 1041 | 7421 | 419 | 1045 | 73.01 | 3,96 | 10,96 | 72,82 | 3,79

Ihicrs 2% | 1047 | 7417 | 416 | 10,79 | 72,96 | 3,93 | 11,04 | 7278 | 3,76
[BITIHHS

3* 10,53 | 74,00 | 4,12 | 10,82 | 71,93 | 3,88 | 11,17 | 72,74 | 3,73

[Mpumitka: 1* - mimxusnerHs Pexconin ABC + Maize boost; 2* - mimkuBnenas Pekcomin
ABC + Maize boost + kapbamin 5%; 3* - mimkusneras Pekcomin ABC + Maize boost + kapbamin
5% + cynbdat maruiro 5%.
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Honarok K.2

SIkicHi xapakTepucTuky 3epHa Kykypyasu (2019 p.), %

E N80P4OK60 NlZOPGOKIOO N160P80Kl40
5
da3za 2 . § . % . %
00poOKH 3 2 S & 2 = =y 2 = )
[ o < 5 o > % o ~ %
o= o o o o a, o)
: = & = §-4 = %
Konrrpors, (6es 885 | 7197 | 441 | 9,27 | 7083 | 424 | 955 | 70,77 | 3,97
T1JKUBIICHHS )
1* | 964 | 7130 | 440 | 994 | 7043 | 417 | 1021 | 7010 | 3.96
10 UCTKIB 2* | 979 | 7123 | 439 |1007| 7025 | 416 | 10,41 | 70,48 | 3,95
3* | 996 | 7116 | 438 | 1014 | 7017 | 416 | 1047 | 70,39 | 3,94
1* | 1019 | 71,08 | 438 | 1043 | 69,66 | 4,14 | 1057 | 69,88 | 3,92
Bukulanua | .| 500 | 7009 | 437 | 1048 | 6962 | 413 | 1070 | 69,83 | 3,91
BOJIOT1
3* | 1031 | 70,96 | 437 | 1057 | 69.60 | 411 | 10,77 | 69,65 | 3,90
1* 10,00 | 71,28 | 438 | 1004 | 7012 | 412 | 1052 | 69.94 | 3.90
Ihicms 2* | 1006 | 71.24 | 437 | 1036 | 7007 | 411 | 10,60 | 69,90 | 3,87
BITIHHSA
3* | 1012 | 71,07 | 432 | 10,39 | 69,08 | 410 | 10,73 | 69,86 | 3,84

[Mpumitka: 1* - mimxusneHHs Pexcomin ABC + Maize boost; 2* - mimkuBnenas Pekcomin
ABC + Maize boost + kapbamin 5%; 3* - mimkusneras Pekcomin ABC + Maize boost + kapbamin
5% + cynbdat maruiro 5%.
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Honatok K.3

SIkicHi xapakTepucTuKH 3epHa KyKypyasu (2020 p.), %

E NsoP40Keo N120Ps0K100 N160PsoK140
5
Daza = e § = E-g T %
S — — —
00poOKH = 2 2| E| 2| 2 g | & = | £
= a ®) S & o S & o S
E = & =] §~ = g«

Kontpois (6e3

. 9,30 | 75,68 | 4,22 | 9,75 | 74,48 | 4,10 | 10,05 | 74,42 | 3,84
TT1JPKUBJICHHS )

1* 10,14 | 74,98 | 4,23 | 10,46 | 74,06 | 4,01 | 10,74 | 73,72 | 3,83

10 nmucTkiB 2* 10,29 | 74,90 | 4,22 | 10,59 | 73,87 | 4,05 | 10,94 | 74,11 | 3,82

3* 10,48 | 74,83 | 4,28 | 10,66 | 73,79 | 4,09 | 11,01 | 74,02 | 3,81

1* 10,72 | 74,75 | 4,31 | 10,97 | 73,25 | 4,13 | 11,12 | 73,48 | 3,79

Bukunanus | oo | 005 | 7465 | 434 | 1102 | 7321 | 415 | 1125 | 7343 | 378
BOJIOT1
3* | 1084 | 7461 | 436 | 11,12 | 7310 | 414 | 1132 | 7324 | 377
1* | 1052 | 7495 | 430 | 1056 | 73.74 | 404 | 1207 | 7354 | 3,77
Ihicms 2% | 1058 | 7491 | 431 | 1089 | 73.68 | 405 | 11,15 | 7350 | 3.74
HBITIHHS

3* 10,64 | 74,74 | 4,28 | 10,92 | 72,64 | 4,08 | 11,28 | 73,46 | 3,71

[Tpumitka: 1* - mimxusneHHs Pexconin ABC + Maize boost; 2* - mimkuBnenas Pekcomin
ABC + Maize boost + kapbamin 5%; 3* - mimkusneras Pekcomin ABC + Maize boost + kapbamin
5% + cynbdat maruiro 5%.



Honaroxk JI.1
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Maca 1000 3epen KyKypya3u 3anexHo Bix ynooperss (2018 p.), r

Hopma no6pus
®asza [TimKuBICHHS
00poOKu NsoP4oKeo | Ni120PeoK1oo | Ni6oPgoKuso
Kontpouis (0€3 miIKUBICHHS) 275,2 290,1 306,9
Mikponobpusa 281,2 299,0 319,8
10 Mikpono6pusa + xap6amiz 283 1 301.0 323,7
JIUCTKIB : : ’
Mikpomoopusa + kapoamin +MgSO4 286.1 302,0 325,7
Mikponobpusa 288,1 303,9 321,8
Bukunauus | MikponoGpusa + kapOamis 201.1 3049 324,7
BOJIOTI : : ’
Mikpono6pusa + kapoamin +MgSO4 294.0 307,9 326,7
Mikponobpusa 293,0 308,9 333,6
ITicos MikpomoOpuBa + kapOami 296.0 312,8 339,6
LBITIHHSA : : ’
Mixkpono6puBa + kapbamin +MgSOy 299 0 315,8 3425

[Mpumitka: Mikpono6pusa - Pekconin ABC + Maize boost.



Honaroxk JI.2
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Maca 1000 3epen KyKypya3u 3anexHo Bix ynoopenss (2019 p.), r

Hopwma no6pus
®asza [1imKuBICHHS
00poOKu NagoPaoKeo | N120PeoKioo | NigoPgoKi4o
Kontpouis (0€3 miIKUBICHHS) 300,2 316,4 334,8
MikpomobpuBa 306,7 326,2 348,8
10 Mikpono6puBa + kapOamis 308,9 328,3 353,2
JIUCTKIB : ’ ,
Mikpomaobpusa + kapbamiag +MgSOs 312.1 329,4 355,3
Mikponobpusa 314,3 331,6 351,0
Bukunanus Mikpoao6pusa + kapoamiz 3175 332.6 354,2
BOJIOTI : ’ ,
Mikpono6pusa + kapoamin +MgSO4 320,8 335,9 356,4
Mikpono6puBa 319,7 337,0 364,0
Iicns MikpomoOpuBa + kapOami 3229 341,3 370,4
LBITIHHSA : ’ :
Mikponobpusa + kapbamig +MgSOs 326.2 3445 373,7

[Mpumitka: Mikpono6pusa - Pekconin ABC + Maize boost.
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Honatoxk JI.3

Maca 1000 3epen KyKypya3u 3anexHo Bix ynooperss (2020 p.), T

Maca 1000 3epen, r
daza [TioxuBIeHHS
06po6KH NgoP40Kso | N120PsoK100 | N1soPgoKi4o
KouTtposb (6e3 1mi5KUBIICHHS) 258,5 272,5 288,3
MikponobpuBa 264,1 280,9 300,4
10 Mikpono6puBa + kapOamis 266.0 2827 304,1
JINCTKIB : ’ ’
Mikpoao6pusa + kapoamig + MgSOa 268.8 283.7 306,0
MikponoOpusa 270,6 285,5 302,3
Buknnanss | Mikpono6pusa + xapGamin 273.4 286,4 305,0
BOJIOTI : ’ ’
Mikponobpusa + kapbamin + MgSOq 276,2 289,2 306,9
Mikpono6pusa 275,3 290,2 3134
ITicos MikpomoOpuBa + kapOami 2781 293,9 319,0
LBITIHHSA : : ’
Mikpozno6pusa + kap6amin + MgSOa4 280.9 296,7 321,8

[Mpumitka: Mikpono6pusa - Pekconin ABC + Maize boost.
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Honatox M.1

AHati3 MiKOTOKCHHIB B 3epHi KyKypym3u (2018 p.), MKr/kr

dymo
‘ Tokcun - T-2 3eapa- JIOH
Bapiant HI3WH | TOKCHH | JIEHOH
B1
1. Kontposnb 0’(3174 0,0408 | 0,3913 | 0,0936
) 0,072
2. 10 nmuctkiB (Abakyc) 7 0,0357 | 0,3809 | 0,0924
) 0,068
3. Bukunanus Bonori (Abaxyc) 7 0,0332 | 0,3820 | 0,0912
) .. 0,065
4, [Ticns uBiTinas (Abakyc) 3 0,0272 | 0,3705 | 0,0840
0,068
5. Hanus 3epna (46axyc) 5 0,0264 | 0,3702 | 0,0852
6. 10 nucTkiB; BUKUIaHHS BOJIOTI (Abaxyc, | 0,058 0,0238 | 0.3302 | 0,0803
Kopornem) 8
7. 10 nmuctkiB ; micna uBitiHHSA (A6axyc; | 0,062 0,0204 | 0.3405 | 0,0816
Koponem) 0
8. 10 muctkiB ; HammB 3epHa (Abaxyc; | 0,056 00213 | 0.3158 | 0,0804
Koponem) 0
9. Bukuganus Bomori  micaa nsitiaag | 0,051
(AGaxye ; Koponem) 3 0,0204 | 0,3068 | 0,0621
10. Bukupmanns BonoTi ; HamuB 3epna | 0,051
(A6axye ; Koponem) 3 0,0179 | 0,3081 | 0,0744

11. 10 muctkiB | Bukumadusg Bosori | micis | 0,050 0,0170 | 0,2248 | 0,0620

1BIiTIHHA (Abaxyc; Koponem;Kycmodis) 6
12. Buxkmpganas Bojsori | micas nsitigag | | 0,047
HanuB 3epHa (Abakyc ; Koponem ; Kycmoois) 6 00162 | 02184 | 0,0588

13. 10 aucTkiB | BUKAAAHHS BOJOTI | IIICIIA

IBITIHHA ; HaMMB 3epHa (Abaxyc;Koponem O,%B? 0,0128 | 0,182 | 0,0564
;Kycmoois; Akanmo)
HE

['pannyHi MeX1 <0,2 <2 <1

HOPM.
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Honatox M.2

AHati3 MiKOTOKCHHIB B 3epHi KyKypym3u (2019 p.), MKr/kr

dymo-

. Tokcun isuH T-2 3eapa- JIOH
Bapiant B, TOKCHUH | JIEHOH
1. KonTpomnb 0,0318 | 0,0307 | 0,2107 | 0,0624
2. 10 muctkiB (Abaxyc) 0,0312 | 0,0269 | 0,2051 | 0,0616
3. Bukunanns Bonoti (Abakyc) 0,0294 | 0,0250 | 0,2058 | 0,0600
4, [Ticns uBiTiaas (Abakyc) 0,0282 | 0,0205 | 0,1995 | 0,0560
5. Hanwug 3epra (46axyc) 0,0288 | 0,0198 | 0,1995 | 0,0568
?. 10 TUCTKIB ; BUKUIAHHS BOJIOTI (Abakyc 0,0252 | 00179 | 0,1778 | 0,0536
;Koponem)
7. 10 nmcTkiB ; micns uBiTiHHA (A6akyc; 0,0264 | 0,0154 | 0,1834 | 0,0544
Kopornem)
8. 10 nucTkiB ; HanmWB 3epHa (Abakyc; 0,0240 | 0,0160 | 0,1701 | 0,0536
Koponem)
9. BT/IKI/I)I&HH?I BOJIOTI | TMCiad IBITIHHS 0,0222 | 0,0154 | 0,1652 | 0,0416
(Abakyc ; Koponem)
10. BT/IKI/I)I&HH?I BOJIOTI ; HaJIWB 3€pHa 0,0222 | 0,0134 | 0,1659 | 0,0496
(Abakyc ; Koponem)
11. 10 TUCTKIB | BUKUIAHHS BOJOTI | MICIIS
UBITIHHSA (A6axyc; Koponem;Kycmoois) 00216 | 0,0128 | 0,1211 | 0,0416
12. Bukugands BOJIOTI | micjisl UBITIHHA |
HaJuB 3epHa (Abakyc ; Koponem ; Kycmoois) 0,0204 10,0122 | 0,1176 | 0,0392
13. 10 TUCTKIB | BUKHIAHHS BOJOTI | MICIIS
[BITIHHA , HanuB 3epHa (Abaxyc,Koponem | 0,0162 | 0,0096 | 0,0980 | 0,0376
;Kycmoois;Akanmo)
['pannuni Mexi He <0,2 <2 <1

HOPM.
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Honatox M.3

AHati3 MiKOTOKCHHIB B 3epHi KyKypym3u (2020 p.), MKI/Kr

dymo-

. Tokcun isuH T-2 3eapa- JIOH
Bapiant B, TOKCHUH | JIEHOH
1. KonTpomnb 0,1482 | 0,0725 | 0,8428 | 0,2184
2. 10 muctkiB (A6axyc) 0,1457 | 0,0634 | 0,8204 | 0,2156
3. Buxunanns Bosiorti (A6axyc) 0,1371 | 0,0589 | 0,8234 | 0,2088
4, [Ticns uBiTiaAS (Ab6akyc) 0,1316 | 0,0483 | 0,7980 | 0,1960
5. Hanwug 3epua (Abaxyc) 0,1331 | 0,0468 | 0,7983 | 0,1988
?. 10 TUCTKIB ; BUKUIAHHS BOJIOTI (Abakyc 01176 | 00423 | 0,7112 | 0,1877
;Koponem)
7. 10 nmcTkiB ; micns uBiTiHHA (A6akyc; 0,1228 | 0,0362 | 0,7337 | 0.1904
Kopornem)
8. 10 nucTkiB ; HanuB 3epHa (Abakyc; 0112 | 00378 | 0,6805 | 0,1876
Koponem)
9. BT/IKI/I)I&HH?I BOJIOTI | TMCiad IBITIHHS 01041 | 0,0362 | 0,6608 | 0,1459
(Abakyc ; Koponem)
10. BT/IKI/I)I&HH?I BOJIOTI ; HaJIWB 3€pHa 0,1036 | 0,0317 | 0.6636 | 0.1736
(Abakyc ; Koponem)
11. 10 TUCTKIB | BUKUIAHHS BOJOTI | MICIIS
UBITIHHSA (A6axyc; Koponem;Kycmoois) 0,006 | 0,0302 | 0,4845 | 0,146
12. Bukugands BOJIOTI | micjisl UBITIHHA |
HaJuB 3epHa (Abakyc ; Koponem ; Kycmoois) 0,0952 10,0287 | 0,4704 | 0,1372
13. 10 TUCTKIB | BUKHIAHHS BOJOTI | MICIIS
UBITIHHA , HanuB 3epHa (Abaxyc,Kopouwem | 0,0755 | 0,0227 | 0,3920 | 0,1316
;Kycmoois;Akanmo)
['pannuni Mexi He <0,2 <2 <1

HOPM.




Honarox H
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TexHosoriyHa kapta BupoiryBaHHsa KyKypya3u NieoPgoKiao mimkuBiaenss B 10 TUCTKIB MIKpo10OprBaMu, KapbamigoMm Ta
cyabhaToMm MarHito (iHU ctaHoM Ha rpynaeHs 2020 p.).

X BapticTe MaTepianbHUX pecypciB Sz %
=t = R Z -
o S o B 5
Qo =5
: Cknan = & 58 = e
Bunu poOit S I 85 E S
arperary 5 = o 8 M
= MMaJIMBO npenapar g, & £ o
S 5% 2
< = s
1 2 3 4 5 7
Openpa 3emii - - - 7000 7000
: MT3-80 + 10 1 x 30 rpu/n
JlymenHs crepHi BJIT 3.0 30 = 300 rpn — 200 530
P4oKeo - Amodoc: 77 xr x 17,8 = 1371 1781
xsiopuctuit Kanmii: 100 kr x 12 =120 rpH
Bnecenns MinepaibHUX MT3-80 + 20 4 11 x 30 rpa/n PeoK100 - Amodoc: 115 kr x 17,8 = 2047 rpu 150 4007
no0puB PYM - 500 =120 rpu xJiopucTuid Kani — 167 kr x 10 = 1670 rpu
PsoK140 — Amocdoc: 154 kr x 17,8 rpu = 2741 rpu 5361
xsiopuctuit kanmii: 233 kr X 10 rpH = 2330 rpH
MT3-80 + 21 1 % 30 rpH/n
Opanka TJIH - 3,35 50 — 630 rpH - 200 880
Bcvozo 3a ocinniii yuxn pooim 100 1050 12071 550 13771
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IIpooosowc. 000. H

1 2 3 4 5 6 7
MT3-80 + I1IC- 6 1 x 30 rpa/n =
boponyBanHs 10 + B3T-1 15 180 rpH — 150 345
. MT3-80 + 7 1% 30 rpu/n =
Kynbruais KPH- 4,2 20 210 rpn — 230 460
Ngo - kapoamin: 87 xr x 7,80 rpH = 679 rpH 2152
Awmiauna cenitpa— 116 xr x 10,20 = 1183 rpu
BuecenHs MiHepallbHUX MT3-80 + 20 4nx30rpu/n=| N1 —kapbamia: 130 xr % 7,80 rpa = 1014 rpu 150 3079
n00puB PYM - 500 120 rpu Awmiauna cemitpa: 174 xr % 10,20 rpa = 1775 rpu
N1so — kapbamim: 174 x 7,80 rpa = 1357 rpH; 4013
Awmiauna cemitpa: 232 kr x 10,20 = 2366 rpH
. . MT3-80 + 7 1 % 30 rpa/n
[lepennociBHa KyabTHBALIS KPH — 4.2 20 =210 rpn — 230 460
. MT3-80 + 5 1 % 30 rpu/n .
CiBba Morocem 3.6 30 — 150 rpH Hacinns: 2750 rph. 250 3180
Bnecenns rpyHTOBOTO MT3-80 + 2,71 %30 [Mpumexctpa T3 N'ona: 4,0 n/ra x 220 rpu = 880
repGiLuLy OI1-2000 15 rpu/n = 81 rpH IpH 150 1126
Bcbvozo 3a neptodczjgzomoeka I[pyHmy- 120 951 7353 1160 9584
_ MT3-80 + 2,71 %30
Baecenns repoinuy OI1-2000 15 rpu/n = 81 rpu Maiicrep: 0,15 xr x 4537,5 = 681 150 927
IIpoBenenns Pekconin ABC : 0,2 kr/ra x 375,2 =75 rpu 713
MI03aKOPEHEBOTO MT3-80 + Maize boost: 2 ni/ra x 196 1 =392 rpH.
HiKUBJIEeHHS y da3u 10 OI1-2000; 2,71 %30 . _
JUCTKIB, BUKUaHH BosoTi | [Ixou Hip M 15 rpu/n =81 rpH Kap0awin 5 xr > 7,80 rpu = 39 rpn 150 39
1@ TG UBITHHA 3JIEHHO 4040 Cynbdar marsiro 5 kr x 10,5 rpH = 52 TpH 52
BiJl BapiaHTy
. Jlxon Hip M 15 2,71 x30 . ) _
BueceHHs 1HCcEeKTULIUAY 4040 rpi/n = 81 rpH Pimon ®acr: 0,5 n/ra x 962,5 rpH = 481 rpu 150 727
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IIpooosowc. 000. H

1 2 3 4 5 6 7
Aobakyc: 1,5 n/ra x 385 rpu = 577 rpH 823
. Koponer: (0,7 n/ra x 620,4 rpu) = 434 rpu
EZEEGI%HEH(I;}T’EEHHHY M MT3-80 + Abaxkyc + Koponer = 1012 rpu 1258
>, ) OI1-2000; 2,71 %30 Kycronis: 0,9 n/ra x 550,0 = 495 n/ra
BHKHUJAaHHS BOJIOTI Ta IiCIs . 15 - . 150 1753
UBITIHHS 3ATEKHO Bix Hoxon ip M rpu/n = 81 rpu Abakyc + Koponet + Kycroais = 1507 rpu
BapianTy 4040 Axkanro: 1,0 x 792 rpu = 792 rpH.
Abakyc + Koponer + Kyctonis + Akanto = 2545
2299 rpH
Paynnman Makc: 2,4 i/ra % 192,5 rpH = 462 rpH 150 708
) ko Jlip M 2,71 %30 Paynnman Maxkc: 3,2 n/ra x 192,5 =616 rpu 862
BHeCeHHS NlecHKaHTIB : 4051[013 15 rpu/n = 81 rpH . Peryon: 2,0 n/ra x 220 = 440 rpu : 686
Pernon 3,0 n/ra x 220 = 660 rpa 906
Bcbozo 3a nepioo 0o2nady 3a nocieamu 45 243 1720 450 2458
3GHDAHHS BOKAIO Lexion470 | 120 |!87 7 30rpwan _ 250 910
= 540 rpu
TpaHcnopTyBaHHS 3epHa KAMA3 30 10 2 ;0?6 Or;II){H/ I _ 150 480
CymriHHS 3epHa J11-25 EKO 1 1/% = 50 rpu 8606 - 8606
Bcvozo 3a nepioo 30upanns eposcaro 150 840 8606 400 9996
Bcbozo: mexnonozis eupouwysanus 415 3084 22750 2560 35809




Honarok I1

EnepreTuuHa oliHKa TEXHOJIOTIT BUPOIITYBaHHS KYKYPYI31 B yMOBax 3aximHoro Jlicoctemy
(3a metoaukoro O. K. Measenoscekoro, I1. I. IBanenka)
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CKJ'Ia,I[ arperaTy EHepFOGMHiCTB, KKaJl
E | . -
OO~ H T S = Z
S| g8 g3 2 | EE| 45| d= Sa
Buzu poGir =5 | 888 28 58 S 3 25| EE| BE z
= g@% S x g S 5 = g& SIS o 9 <
3} = s S O Z g > Qe s 5 2 A
2 E o3 E a2 o = 5 = = oe o = O o
2 =~ 2 3 Q2 4 ~ & a2 5 O N S
= =2 < =2 5 3
O &) ®
1 2 3 4 5 6 7 8 9 10
Jlymenns crepHi I ra MT3-80 BAT - 3,0 18340 13757 114000 - - 146097
BHGCGHHH PsoKeo | 77 +100 | MT3-80 PYM - 500 18340 34423 45600 239310 - 337673
;“;%;FP’I?BHHX PeoKioo | 115+167 | MT3-80 | PYM — 500 18340 34423 45600 | 378788 - 477151
PsoKi40 | 154+233 | MT3-80 PYM - 500 18340 34423 45600 | 518266 - 616629
Opanka lra MT3-80 IJIH - 3,35 18340 4488 239400 - - 262228
boponyBaHHs 1 ra MT3-80 | IIC-10+B3T-1 18340 1023 68400 - - 87763
KynpTHBanis lra MT3-80 KPH - 4,2 18340 10609 79800 - - 108749
B;{eceHHﬂ Ngo 87+116 | MT3-80 PYM - 500 18340 34423 45600 | 1658464 - 1756827
;é%;f;mﬂmx N120 130+174 | MT3-80 | PYM —500 18340 34423 45600 | 2487696 - 2586059
N160 174+232 | MT3-80 PYM - 500 18340 34423 45600 | 3316928 - 3415291
IlepennociBHa KyIbTUBALIS lra MT3-80 KPH - 4,2 18340 10609 79800 - - 108749
CiBOa lra MT3-80 | Monocem 3,6 18340 38066 57000 162675 - 276081
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Ilpooooxc. 0oo. 11

1 2 3 4 5 6 7 8 9 10
fe‘;%"ii‘;‘;’; TPYHTOBOTO lra | MT3-80 | OII-2000 18340 89895 | 30780 - 400860 | 539875
BHeceHHs rep6imy Ira | MT3-80 | OI1-2000 18340 89895 | 30780 - 13030 | 152045
TpoBeieHHs 1* lra | MT3-80 | OI1-2000 18340 89895 | 30780 | 27060 - 166075
E;’;;‘;‘;if;fﬁoro 2% I ra JTlxon Jlip M 4040 18340 89895 | 30780 | 130714 - 269729
3* lra Jxon Jlip M 4040 18340 89895 30780 | 192214 - 331229
BHeceHHs IHCeKTHIIHTY 1ra Tikon Jlip M 4040 18340 89895 | 30780 - 50108 | 189122
BHec§HHﬁ A* I ra MT3-80 OI1-2000 18340 89895 30780 - 97659 236674
(ymrimy B* Ira Tixon [lip M 4040 18340 | 89895 | 30780 ; 123702 | 262717
B* 1ra Tixon Jlip M 4040 18340 89895 | 30780 - 182298 | 321313
r* lra Jxon lip M 4040 18340 89895 30780 - 247404 | 386419
Brecenns * lra Jxon lip M 4040 18340 89895 30780 - 240516 | 379531
AICCHRATTIE E* I ra Tlxon Jlip M 4040 18340 89895 | 30780 - 320688 | 459703
€* 1 ra Jxon lip M 4040 18340 89895 30780 - 200430 | 339445
K* 1 ra Jxon ip M 4040 18340 89895 30780 - 300645 | 439660
30upanns Bpokaio I ra Lj’;‘g” 36151 - 205200 - - 241351
TpaHCIOPTYBaHHs 3epHa 1324 | KamA3 - 24180 - 114000 - - 138180
Cymrirs 1324 | 22 ; 35348 i 6153 i ; 41501
Pazom - - - 207416 | 506980 | 1178073 |4190083 | 463997 | 6636549

[Mpumitka: 1* - mimkusaeHHs Mikpogoopusamu ( Pekconin ABC + Maize boost)$ 2* - mimkusienss mikpogodpuBamu + kapoamin 5%; 3* -
MKUBIIEHHST MiKpogoOpuBaMu + kapOamin 5% + cymbdat maruito 5%; A* - Abakyc 1,5 n/ra; b* - Koporner 0,4 n/ra; B* - Kycrozis 0,9 n/ra; I'* -
Axkanro 1,0 n/ra; I* - Payapman Maxkce 2,4 n/ra; E* - Paynman Makce 3,2 n/ra; €* - Pernon Cymep 2,0 n/ra; XX* - Permon Cymep 3,0 s/ra.
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Honartok P.1

TOB «CUTHHUH JIBIP 2004»

32450, XmenbHuubka o6nacts, [lyHaeseubkuii paiion, ¢.Bopo6iiska, By Monosikua, 43
Ten.(03858) 36-0-00, kon €JIPTIOY 40429022, p/p 26005573659, bauk AT « PAODAN3IEH BAHK ABAJIb»
Hynaeseubke Bimninenus, M®O 300023, Ne nnathuka noaarky 404290222072

AkT
BIPOBA/UKEHHS 3aBEPLIEHOT HAYKOBOT po3poOKH

«Y IOCKOHAJIEHHS CHCTEMH y00pEeHHS KyKypyA3u»

Jlanum aktom miarsepkyemo, mwo y 2019 poui B rocnoaapersi TOB «Cuthuii 1Bip»
Jynaeseupkoro paiiony XmenbHHIbKOi o6nacti Ha nuiomi 80 ra BIpoBauKyBanach HayKOBO-

TeXHIYHa po3pobKa « Y IOCKOHATICHHS CHCTEMH YA00PEHHS KyKYPYI3H».

Vmosu enposaoxcenns HTP: Jlicocten 3axiAHuil, pyHT Cipuii Oni30/1eHHit, BMiCT rymycy

3.8 %.

Cymo enposadicenns HTP: 1ocniuKkyBai BIUIMB [03aKOPEHEBHX I1i/DKHBICHB B (hazy 10
JMCTKIB y Takux Bapiantax: 1) Pekconin ABC 0,2 kr/ra + Maize boost 2,0 n/ra; 2) Pekconin ABC
0,2 kr/ra + Maize boost 2,0 i/ra + kap6Gamin 5%; 3) Pexconin ABC 0,2 kr/ra + Maize boost 2,0

n/ra + xapbamin 5% + cynbgar maruiio 5% 3a yno6penns Ni20PsoK oo,

Pesynomamu  6nposadicenns; HalBHILA BPOXKANHHICT KyKypy/3H oOjiepaHa 3a
KOMILIEKCHOTO i JUKHBJICHHS POCIHH KyKypya3u: Pekconin ABC 0,2 kr/ra + Maize boost 2,0 i/ra
+ kapbamin 5% + cipuanokuciuit Maruiii 5%. [pupicT Bix npoBe/icHHs Ni/UKHBICHb CTAHOBHB

1,05 1/ra. Ynctuii npubyTok 36inbwmses Ha 4410 rpu/ra.

TOBAPIIC I'nn
FOBMEREHON0 2\
A BANOBLANIKCTIO \%
"CUTHWIA 1B1p £ |3
2004

Jupekrop I'nyxosarwuii B. I.




Honaroxk P.2

NMPUBATHE NIANPUEMCTBO
«'BM-ATPO»

Kopg €EAPMNOY 38171525

32140,YKpaiHa,c.lBaHiBKa,ApMOANHELbKUIA p-HY,BYA.LLleBYeEH Ka,62,7.(0382)63-75-98

AKT
BNPOBaXeHHA 3aBepLueHol HayKoBOoi po3po6Ku

«3acrocyBaHHA QYHrILUMAIB Y TEXHONOFIT BUPOLLLYBaHHSA KYKypyA3n»

[JaHum aktom nigTeepaKyemo, wo y 2020 poui 8 rocnogapcrsi MM «BM-Arpo»
ApPMONUHELBbKOro paioHy XmenbHuubKoi obnacti Ha naowi 60 ra BNpoBaAXXyBanacb HayKoBO-
TexHiuHa po3pobKa «3acTocyBaHHA QYHTiLMAIB Y TEXHONOTiT BUPOLLYBAHHA KYKYpyA3n».

Ymosu 8nposadxeHHa HTP: Jlicocten 3axifAHWI, FPYHT CipUit ONig301eHUNA, BMICT rymycy
2,4 %.

Cymb enposadxceHHa HTP: pocnigyysanu 12 BapiaHTiB 3aCTOCYBAHHA dyHriumnais npu
BMPOLLYBaHHI KyKypyA3W y HacTynHi ¢asu : 1) 10 auctkis (Abakyc 1,5 n/ra); 2) BUKMAAHHA BONOTI
(ABakyc 1,5 n/ra); 3) nicna ugitiHua (ABakyc 1,5 n/ra); 4) Hanms 3epHa (Abakyc 1,5 n/ra); 5) 10
JMCTKIB + BUKMAAHHA BonoTi (Abakyc 1,5 n/ra + KopoHet 0,7 n/ra); 6) 10 AuCTKiB + Nicas UBITIHHA
(ABakyc 1,5 n/ra + Kopowret 0,7 n/ra); 7) 10 nuctkis + Hanus 3epHa (Abakyc 1,5 n/ra + KopoHet
0,7 n/ra); 8) BUKMAAHHA BOMOTI + nmicna ugiTiHHA (ABakyc 1,5 n/ra + Kopoxet 0,7 n/ra); 9)
BUKMAAHHA BOJOTI + Hanue 3epHa (Abakyc 1,5 n/ra + Kopowet 0,7 n/ra); 10) 10 nuctkis +
BUKMAAHHA BOOTI + nicna ugiTiHHA (Abakyc 1,5 n/ra + KopoHet 0,7 n/ra + Kycrogis 0,9 n/ra); 11)
BUKMAAHHA BONOTI + NiC/A UBITIHHA + Hanue 3epHa (Abakyc 1,5 n/ra+KopoHet 0,7 n/ra + Kycroaia
0,9 n/ra); 12) 10 AUCTKIB + BUKMAAHHA BONOTI + NiCAA UBITIHHA + HAaNIMB 3epHa (Abakyc 1,5 n/ra +
Koponert 0,7 n/ra + Kyctogis 0,9 n/ra + Akanto 1,0 n/ra) 3a yaobpeHHs N160P120K120.

Pesynbmamu  6npo8adxeHHA: HaWBULLy BPOXKAWHICTbL —ogdepxXanu Y BapiaHTi
4OTUPMPA30BOrO 3acTOCyBaHHA npenapartis: 10 MCTKIB + BUKMAAHHA BOAOTI + nicna UBITiHHA +
Hanue 3epHa (ABakyc 1,5 n/ra + Koporet 0,7 n/ra + Kyctoaia 0,9 n/ra + AkaHto 1,0 nfra)—11,6
T/ra. BHacnigok 3actocyBaHHaA GyHriLmMAis 4nctuii npubyTok 3pic Ha 14250 rpH/ra.

[OupekTop [abait B. M.
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Honarok P.3

®EPMEPCHKE I'OCITOJIAPCTBO «KUTHULIA-T»

32408, XMesbHAIbKA 06/1acTh, JlyHaeBeUbKHii paiioH, C. 3eneHye
Kox €JIPTIOY 37328844  Ten. 067-670-73-36

AKT
BIPOBA/DKEHHS 3aBEPLICHOT HAyKOBOI po3poOKH

«3aCTOCYBAHHS JIECHKAHTIB y TEXHOJIOTT BUPOLLYBAHHS KYKYpY/3H»

JlaHuM aKTOM IiJTBEPDKYEMO, WO Y 2019 poui B rocromapcTsi «Kuranus-T»
JlyHaeBebKOro paioHy XMepHHIbKOT 00macTi Ha miomi 50 ra BOpoBa/uKyBajlach HayKOBO-
TexHiuHa po3pobKa «3aCTOCYBAHHS JIECHKAHTIB Y TEXHOJIOTI BUPOLILYBAHHS KyKYpy/I31».

Vmosu enpoeadaicenns HTP: Jlicocren 3axi(Huil, IPYHT CipHii ONiI30IEHHH, BMICT TyMyCY
4,0 %.

Cymb enposaddicenns HTP: JIOCTi/UKYBAIM YOTHPH BapiaHTH 3aCcTOCYBaHHA JIECUKAHTIB:
1) Paynnan Makc 2,4 j/ra; 2) Paynnan Make 3,2 n/ra; 3) Persion 2,0 1/ra; 4) Periion 3,0 n/ray

¢a3i 4opHOI TOUKH.

Pesynbmamu 6npo8aocens; 3acToCy BaHHs JIECUKAHTIB CIPUSJIO 3HHKEHHIO 30upabHOT
BONIOTOCTI 3epHa KyKypyasd Ha 7,3 — 8.5 %. Haii6inble 3HWXKEHHsS BOJOrOCTI OTPHUMAH y
papianTax 3acrocyBanns Paynnan Make 3,2 ni/ra ta Persion 3,0 1/ra BoJIOricTh 3epHa CTAHOBHIA

20,5 ta 20,7 %. ExoHOMiuHHU#H eext craHoBHB 2568 — 3152 rpu/ra.

I'ososa @I Tumodiis O. A.
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Honarok P.4

PepmepcbKe rocnogapcreo
"Oan QEMETPA"

32382, XMenbHUUbKa 06n., Kam’ssHeub-Moginbcbkuit p-H., c. PyHkowiB,
Byn. MonogaixHa, 6ya, 52
Kon €APMNOY 41996319, IMNH 419963122096
p/p UA383154050000026005052316285 B AT KB MPUBATBAHK

AKT
BMNpOBaAXEHHA 3aBepLUEHOI HayKoBOI po3pobku
«3acTocyBaHHA NO3aKOPEHEBOTO MiAXKUBIIEHHS Yy TEXHOSOTIT BUPOLLYBAHHS KYKYPYA3U»

HaHum aktom nigTBepmxyemo, wo y 2020 poui B rocnogapctsei 44N «demetpar
Kam’'sHneub-lMoginbcbkoro  paioHy  XMenbHWUbKOI obnacti Ha nnowi 65 ra
BNpoBaj)XyBanacb HayKOBO-TEXHIYHA po3pobka «3acToCyBaHHA  MO3aKOPEHEBOrO
NiIKNBIEHHS Y TEXHOMOTT BUPOLLYBaHHS KYKYPYA3U».

YmoBu BnposamkeHHs HTP: Jlicocten 3axigHuii, YOpHO3EM TUMOBWIA, BMICT rymycy
3,1 %.

CyTb BnpoBamkeHHss HTP: gocnigxyBanu Tpy CTPOKM NpOBEAEHHS MO03aKopeHEBOro
nipkuenernHs — 10 NUCTKIB, BUKWAAHHA BOMOTI Ta NICNsi UBITIHHA Yy TPbOX KoMGiHauisx:
1) Pekconin ABC 0,2 kr/ra + Maize boost 2,0 n/ra; 2) PekconiH ABC 0,2 kr/ra + Maize
boost 2,0 n/fra + kapbamig 5%; 3) PekconiH ABC 0,2 kr/ra + Maize boost 2,0 n/ra +
kapbamig 5% + cynbcat marnito 5%.

Pesynbtatv BNpoBaKeHHs: HaWbiNbWMn  BNAMB HA  BPOXAWHICTL  Mano
nosakopeHese nimkueneHHs PekconiH ABC + Maize boost + kapbamin 5% + cynbgaTt
marHito 5% y dasi 10 nuctkis, ge npupict ctaHosuB 0,8-1,1 T/ra. EKOHOMIYHMI edekT

cknapas 5696 — 8196 rpH/ra.

[upexTop
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CIIUCOK ONYBJIKOBAHUX MPAIlb 3A TEMOIO JIUCEPTAIIII

CrarTi y HAyKOBHUX BUIAHHAX, BKJIIOYEHHX 10 Mepetiky (axoBUX BUAAHD
Ykpainu:

1. [luakapyk JI. M. BrimuB yaoOpeHHsI KyKypy/13u Ha 010METpHUYHI NMOKa3HUKH
Ta EJIEMEHTH CTPYKTYpH YpOXKal KyKypyA3u B yMmoBax 3axigHoro Jlicoctemy
VYkpainu. 36ipuux nayxosux npays Ymancoxoco HYC. Bun. 96, u. 1. 2020. C. 443—
456. DOI: 10.31395/2415-8240-2020-96-1-443-456

2. unkapyk JI. BomuB mMakpo- i MiKpoAOOpHUB Ha BPOKaWHICTH KyKYypYA3H.
Bicnux Jlveiecokoco HayioHanbHo2o azpapHoz2o yHigepcumemy. Cepis: arpoHOMIs.
2021. Ne 25. C. 162-166. DOI : https://doi.org/10.31734/agronomy2021.01.162

3. Illunkapyk JI. TexHiuHa e(EKTUBHICTb 3aCTOCYBaHHS QYHTIIHUIIB 32
BUPOIIYBaHHS KYKYpy3u. Kapanmun i 3axucm pocaun. 2022. Ne 1 (268). C. 17-20.
DOl : https://doi.org/10.36495/2312-0614.2022.1.17-20

4. Shynkaruk L., Lykhochvor V. Influence of fertilization and foliar feeding on
maize grain qualitative indicators. Ukrainian Journal of Ecology. 2021. Vol. 11.
No. 6. P. 113-116. DOI: 10.15421/2021 232 (naamysamnsi ma npoeeoeHHs
00CNIOJICeHb, AHANI3 1 V3A2ANlbHEHHs pe3VIbmamis, HANUCAHHA CMAmmi, 4acmKa
yuacmi — 50 %).

CrarTs BKJIIOYEHA /10 HAYKOBUX MEPiOANYHNX BUAAHHIAX, AKi iHIEeKCYIOThHCH B
HayKOMeTpHYHHUX 0a3ax Scopus Ta/ado Web of Science

5. Shynkaruk L., Lykhochvor V. Effect of Desiccant Application on Pre-
Harvest Humidity of Medium-Early Hybrid LG 3258 Corn in Western Forest-Steppe
Conditions. 2021. Scientific horizons. Ne 24 (12). P. 32—38. DOI:
10.48077/scihor.24(12).2021.32-38 (nranysannss ma nposedeHHsi O0CRIONCEHD,
AHani3 i Y3a2anbHenns pe3yibmamis, Hanucauns cmammi, yacmka yuacmi — 50 %).

HayxkoBi npaui, siki 3acBif4y0Th anpodaiio MaTepiajiB JucepTaiii:

6. [luakapyk JI. M. BmuB 3acTocyBaHHsI (DyHTIH/IIB HA PO3BUTOK (Py3apiosy

KauaHiB KYKYpyI3H. [HHOGayitini mexnonoeii 6 pocaunHuymei : wmarepianu 1V
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https://doi.org/10.36495/2312-0614.2022.1.17-20
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Bceykpaincpkoi HaykoBoi iHTepHeT-KOH(epeHuii (M. Kam’aueus-Iloainscekuii, 10
tpaBHs 2021 p.). Kam’sueup-Iloninscekui, 2021. C. 165-167.

7. Jluxourop B. B., lllunkapyk JI. M. ®OTOCHHTETHYHI MOKAa3HUKH POCIUH
KYKYpyA3U 3alie)KHO BiJl €JIEMEHTIB YOoOpeHHs. Kuimamuuui 3miHu ma cilbcoke
2ocnodapcmeo. Bukiuku ons azpapuoi hayku ma oceimu : 30. Te3 1V MixHapoaHOi
HayKoBO-TIpakTu4HO1 KoH(pepeHiii (M. KuiB, kBitenr 2021 p.). KuiB : HaykoBo-
metomuuamid meHtp BOIIO, 2021. C. 95-97 (asmopcmeo 50 %, ompumano
eKCNepUMEHMAbHI OAHI, NPOBEOEHO AHA3 Pe3yibmamis, HaANUCAHHs mes3).

8. llunkapyk JI. JlecukaHTH SK €IEMEHT TEXHOJIOT1l BUPOITYBaHHS KYKYPYI3H.
Axmyanvni menoeHyii po3eumky HaAyKu ma oceimu : 30. T€3 JOMOBIAEH MIXXHAPOIHOL
HayKOBO-TpakTH4HOi KoH(pepeHmii (M. [lonraBa, 14 xostHs 2021 p.). Ilonrtaa :
LPEH/I, 2021. C. 69-70.

9. lllunkapyk JI. M. BB mo3akopeHEBOTO MiJKUBIICHHSI Ha BUCOTY POCIIHMH
KYKYpYyI3H. [Ipobremu ma nepcnekmusu po3eumky HaAyKu, 0C8imu i mexHonozit : 30.
T€3 JOMOBIIEd MIKHAPOJHOI HAYKOBO-NIPAKTUYHOI KOoH(pepeHuli: y 2 4. (M. [lonrasa,

27 ciuns 2022 p.). [Tonrasa : HOEH/I, 2022. Y. 2. C. 46-48.



