MiHICTEpCTBO OCBITH 1 HAyKH YKpaiHU
Kuromupcbkuil Aep:kaBHHUM yHIBepcuTeT iMeH1 [Bana @panka

YRpaiHCBKHH
JXKYPHAaA
NPHPOOAHHYHX
HaYK

No 7

HaykoBuii xxypHaa,
3acHoBaHu# y 2022 poriri

BupaBHmnunnm gim
«[enbBeTnKa»
2024



Buoaemwcs 3a piwiennam euenoi paou XKumomupcovrozo depacasnozo yHisepcumemy imeni leana Opanka
(npomoxon Ne 5 6i0 29.03.2024 poky).

Tonoenuit peoakmop
OBuapenko MuKoJ1a — ra0iTiTOBaHUH TOKTOp O10J0TIYHUX HayK, CTapIINil HayKOBHII crIiBpoOITHUK, Ipodecop [HecTuTyTy 6iosorii Ta
oxoponu cepenosuina [Tomopcrkoi akagemii Hayk (Ciayncek, PecrryOnika [lombira)
3acmynnuk 2051061020 pedakmopa
Memok FOgis — noxrop OionoriyHux Hayk, mpodecop Kadenpu OoTaHikd, OiopecypciB Ta 30epekeHHS O10pi3HOMAHITTS
JKuromupcekoro nepskaBHOTO yHiBepcuTeTy iMeHi IBana @panka (JKutomup, Yipaina)
Bionogioansnuii cexpemap
MMamiok Mapuna — kangugar OioJOTIYHMX HayK, JOLEHT Kadenapu OoraHiku, OiopecypciB Ta 30epeskeHHs OiOpi3HOMAHITTS
JKuroMupcrKoro aep;kaBHOTO yHiBepcUTeTY iMeHi [Bana ®@panka (JKutomup, Ykpaina)
Ynenu pedaxyiiinoi Konezii
AracapaJ LlleGHeM — 1OKTOp HayK, Tpodecop BiAIITY po3poOKH TeXHOOTIi prbdanscTBa hakynbTeTy MOPChKHX Hayk KapaaeHispkoro
texuiyHoro yHiBepcutety (Tpabzon, Typenpka PecryOika)
BbanamoBa 'anuHa — JOKTOp CLIBCHKOTOCIIONAPCHKUX HAyK, CTApIIMK HAyKOBHH CHIBPOOITHHK, 3aBifyBad Bifiidy 010TE€XHOJIOTIi,
OBOYEBUX KYJBTYp Ta KapToIuli, [HCTUTYT 3porryBanoro 3emiepooctBa HAAH Ykpainu (Xepcon, Ykpaina)
BinsieBa Ipuna — TOKTOp CiIbCHKOrOCIIONAPCHKIX HAYK, CTAPILINI HAYKOBHI CIIBPOOITHHK, 3aBiAyBad BILAUTY MApKETHUHTY, TpaHChepy
IHHOBAIII/ Ta EKOHOMIYHUX JIOCHiKeHb [HCTHTYTY 3ponryBaHoro 3emiepodcrsa HAAH Vipainu (Xepcon, Yipaina)
Boiimyponos XycHinain — goxrop 6ionoriyHux Hayk, npodecop kadeapu 6iorexHomnorii CaMapKaHACEKOTO IHCTUTYTY BEeTEpUHAPHOT
memunuan (Camapkann, PecryOiika Y30exucTan)
Buiacenko Pyciiana — kanauaat 6i010ri4HIX HayK, JOLEHT Kadeapu ekonorii Ta reorpadii JKUTOMHPCHKOTO AEPKABHOTO YHIBEPCUTETY
imeni [Bana ®@panka (PKuromup, Ykpaina)
BosoBuk Bostogumup — noktop reorpadiqHuX HayK, ZOLEHT, mpodecop kadeapu reorpadii BIHHUIIBKOTO Aep/kaBHOTO MEAATOTIYHOTO
yHiBepcuTeTy iMeHi Muxaiina Komroouncekoro (Binnums, Yipaina)
I'ap6ap Ouexcanap — JOKTOp O10MOTTUHUX HayK, Tpodecop, 3aBinyBad kadeapu exonorii Ta reorpadii JKutoMupcpKoro 1epKaBHOTO
yHiBepcuTety iMeHi [Bana @panka (XKntomup, Yipaina)
7KoBHepuyk Ouibra — KaHaAnAaT OlONOTIYHMX HAyK, CTApIINil HAyKOBHH CHiBpOOiTHUK IHCTHTYTY 300m0rii iM. 1. I. ImManbraysena
HAH VYxkpainu (Kuis, Ykpaina)
3aiionn Tageym — nokTop GionoriuHNx Hayk, npodecop [HcTuTyTy 3axucty npuponu [lomsebkoi akanemii Hayk (Kpakis, [Tonpima)
Kupnuyk I'aamna — nokrop OionoriuHux Hayk, mnpodecop kadenpu OoraHiku, OGiopecypciB Ta 30epexeHHs Oi0pi3HOMAHITTS
JKuroMupceKoro Aep;kaBHOTO yHiBEpcUTETY iMeHi [Bana @panka (PKutomup, Ykpaina)
Knuknpyk Oabra — xanaumar XiMidHHUX HayK, JOLEHT Kadenapu Ximil JKutomMmpchKkoro nepkaBHOTO yHiBepcUTeTy iMeHi [Bana
®panka (PKutomup, Ykpaina)
Kopmniituyk Haraumist — kauguaar 6i0710T9HIX HayK, JOLEHT Kadepy MEANKO-010JI0T YHUX JUCIUILTIH JKUTOMUPCEKOTO JIep>)KaBHOTO
yHiBepcuTeTy imeHi IBana ®@panka (PKutomup, Yipaina)
Kycsax Hartanis — kangunar XiMidHIX HayK, JoIeHT kadenpy XiMii JKHTOMHPCEKOTO IepKaBHOTO yHIBepcuTeTy iMeHi [Bana @panka
(OKutomup, Ykpaina)
KiopueB Bosogumup — 10KkTOp TeXHIYHHX HayK, npodecop, wieH-kopecronaeHT HAAH, paguuk pexropa, TaBpiiicbkuii nepxaBHAI
arpoTEeXHOJIOT1YHMI yHiBepcuTeT iMeHi IMutpa Motoproro (Memnitonons, Ykpaina)
JlaBpuk OusexcaHap — JOKTOp reorpadiuHux Hayk, npodecop kadenpu exomorii ta reorpadii JKnToMupchkoro aepkaBHOTO
yHiBepcuTeTy imMeHi IBana ®@panka (PKutomup, Yipaina)
JlucTBan Bitaniii — kananaar XiMiuHUX HayK, TOIEHT Kadenpu ximii JKuromupcepkoro gepkaBHOro yHiBepcuTeTy iMeHi [Bana dpanka
(OKutomup, Ykpaina)
Mauasipayk MuKosIa — JOKTOpP CUTECHKOTOCIIONAPCHKUX HAyK, CTAPUIMI HAyKOBHUIl CIIIBPOOITHHK, TOJIOBHUI HAYKOBHH CITIBPOOITHUK
BiIiTy 3porryBaHoro semiepodctsa [HeTuTyTY 3porryBanoro 3emiepodctBa HAAH Vkpainu (Xepcon, Ykpaina)
Mynpak I'inna — kangunar reorpadiyHuxX HayK, JOIEHT Kadexpn ekonorii Ta 0XOpOHN HAaBKOJIHIIHBOTO CepenoBHINa BiHHHUIIBKOTO
HAIIOHAJIBHOTO arpapHoro yHiBepcureTy (Binauns, Ykpaina)
HecTepuyk Inna — xanunar reorpadivHux HayK, JOHEHT Kadeapu exonorii Ta reorpadii JKXuromupcbkoro gepkaBHOTO yHIBEPCUTETY
imeHi IBana ®panka (OKutomup, Yipaina)
OxcenTIOK SIpociaBa — kaHAUAAT OiONOTIYHKX HAYK, CTApIIHMH BUKIIAa4 Kadenpn Meaquko-0ionoriyaux qucuiutid JKnToMUpCepKoro
Ziep>KaBHOTO yHiBepcuTeTy iMeHi IBana @panka (CKutomup, Yipaina)
OcTtpoBcbknii s — noxrop dinocodii (bionorist/miMHooOris), Tpodecop, crapnii HaykoBuii ciiBpoOiTHUK [HeTHTYTY OKeanorpadii
1 Jlimuomnorii, Kinepercbka nimHonoriuna nadoparopis (Xaiida, [3pains)
MMinspeska OJieHa — KaHAUAAT CLTBCHKOTOCIIONAPCHKUX HAYK, CTAPIINI HAyKOBUII CIIBPOOITHHUK BiJILTy iHHOBaNiHHOI MiSUIBHOCTI,
TpaHc(epy TEXHOJOT1H Ta IHTeIeKTyalbHOI BIacHOCTI, [HCTHTYT 3pomryBaHoro 3emnepodctBa HAAH Ykpainn (Xepcon, Ykpaina)
Cemeniok Hatauis — noxrop 6ioorivHux Hayk, CTaplmnii HaykoBHH cniBpoOiTHHK [HeTHTyTy Tigpobionorii HAH VYkpainu (Kuis,
VYkpaina)
Cunopenko Ceprili — KaHIMIAT CIUIbCBKOTOCIIONAPCHKUX HAyK, CTApIIMH HAayKOBHH CHIBpOOITHHMK Jaboparopii ekosorii
qicy, YKpaiHCBKOTO OpjeHa «3HaK IOMIAHM» HAayKOBO-AOCHIIAHOTO IHCTUTYTY JIICOBOTO TOCIIOAApCTBA Ta arpoiicoMenioparii
im. ['M. Bucompkoro /Iep»aBHoro areHTCcTBa JlicoBUX pecypciB Ykpainu ta HAH Ykpainu (Xapkis, Ykpaina)
CragHu4yeHKO ArHeca — JOKTOp Ol0JOTIYHKX HayK, mpodecop kKadeapu 30050rii, 610T0TTYHOT0 MOHITOPUHTY Ta OXOPOHU MPUPOIH
JKuromupceKoro nepskaBHOTO yHiBepcuTeTy iMeHi IBana ®@panka (JKutomup, Yipaina)
Crynikenac Bipmanrac — noktop ¢inocodii (Oiosorist i exosnoris), HayKoBHi cmiBpoOITHUK Jabopartopii mapasuronorii Llentpy
JociimKkeHHs npupoan [ncruryry exosnorii (Binbaioc, JTutoBerka Pecmry6imika)
TitoB FOpiii — 1okTOp XIMIYHUX HAyK, CTapIINi HAyKOBHH CHiBpoOiTHHK KWiBChKOro HamioHanIbHOTO yHiBepcuTeTy imeHi Tapaca
[eBuenxa (Kuis, Ykpaina)
Tomammk Bacuib — 1okTOp XiMiYHHX HayK, mpodecop [HetuTyTy Qisuku HanmiBnpoBigaukis iM. B. €. JlamkaproBa HAH Ykpainu
(KuiB, Ykpaina)
Xom’sik IBaH — kaHaMAaT G10JOTIYHUX HAyK, HOLEHT Kadeapu exosorii ta reorpadii JKUTOMHPCHKOTO IEpKABHOTO YHIBEPCUTETY
imeni [Bana ®panka (PKuromup, Ykpaina)
Yaiika MukoJia — KaHAUIAT XIMIYHUX HayK, JOLUEHT Kadeapu ximii JKuToMupchKoro aep:xaBHOTO yHiBepcHTETY iMeHi [Bana dpanka
(OKuromup, Ykpaina)
Yexniii BikTrop — xanauaar reorpadiuHux HayK, CTapIINi HAyKOBUH CHiBpOOITHHK, yueHHH cekperap InctutyTy reorpadii HAH
Vkpaiun (Kuis, Ykpaina)
Yymak Bosnonumup — xaHaumar XiMivHHX HayK, JOUEHT Kadenpu ximii JKUTOMHPCBKOTO AEp>KaBHOTO yHIBEpCHTETy imeHi [Bana
®panka (Kuromup, Ykpaina)



Hayroge nepioouune suoarnns

YkpalHCbKHI )KypHAI IPUPOAHNYNX HAyK: HAYKOBHI )KypHaT / [romn. pex. OBuapenko Mukona,
Biam. pen. llemrok FOmis]. XKuromup: 2024. Ne 7. 272 c.

Peecrpariist B HartionanwHiii paai Ykpaiau 3 nutanb tesnebauenns i pagiomosnenns (Pimenns Ne 540 Bix 20.07.2023 p.).
daxoBa peectparis (kareropis «b»): Hakaz MOH Vkpainu Ne 491 Bin 27.04.2023 poky (nonarok 3)

CremiansrocTi: 091 Biomoris, 101 Exonoris, 102 Xiwmis, 106 I'eorpadis, 201 ArpoHomis;
(rany3i Hayku: Oi0JIOT1YHI, XIMiUHI, reorpadiuHi, CILCHKOrOCIIOAapPChKi)

Caiit Bunanss: naturaljournal.zu.edu.ua/index.php/ujns
MaxertyBannus: Kysnenosa H. C.

B ycix emammsx 36epesceno opoepaito ma nynkmyayiro agmopis.

[Mipmucano no apyky 30.03.2024 p. ®opmar 60x90/8. Iamip odcernuii. [apuitypa Times New Roman
Jpyxk pizorpadiunuii. YM. npyk. apk. 31,62. O6mn.-un. apk 25,41. Tupax 300. 3amosnenns 0324/233

Bunasanunii n1im «I enpBeTHKa»

65101, m. Oneca, Bym. [armesi, 6/1
Tenedon +38 (095) 934 48 28, +38 (097) 723 06 08
E-mail: mailbox@helvetica.ua
CBiZoNTBO Cy0’€KTa BUJIABHUYOT CIIPABH
JK Ne 7623 Bin 22.06.2022 p.

ISSN: 2786-6335 print
ISSN: 2786-6343 online © Xuromupcekuii aep>kaBHUH yHiBepcuTeT iMeHi IBana ®panka, 2024



Ministry of Education and Science of Ukraine
Zhytomyr Ivan Franko State University

Ukrainian
Journal
of Natural
Sciences

Ne 7

Scientific journal,
founded in 2022

Publishing House
“Helvetica”
2024



Approved for publication by the Academic Council of Zhytomyr Ivan Franko State University
(protocol Ne 5 dated from 29.03.2024).

Editor-in-chief
Ovcharenko Mykola — Doctor habilitatus of Sciences (Biology), Senior Researcher, Professor of Institute of Biology and Earth
Sciences Pomeranian University in Stupsk (Slupsk, Republic of Poland)
Co-editor-in-chief
Shelyuk Yulya — Doctor of Sciences (Biology), Professor of Department of Botany, Biological Resources and Conservation of
Biodiversity Zhytomyr Ivan Franko State University (Zhytomyr, Ukraine)
Executive Secretary
Patsyuk Maryna —PhD (Biology), Associate Professor of Department of Botany, Biological Resources and Conservation of Biological
Diversity Zhytomyr Ivan Franko State University (Zhytomyr, Ukraine)
Members of the Editorial Board
Atasaral Sebnem — Doctor Sciences in Fisheries Technology Engineering, Assistant Professor of the Department of Fisheries
Technology Engineering of Karadeniz Technical University (Trabzon, Turkey)
Balashova Halyna — Doctor of Sciences (Agricultural), Senior Researcher, Head of Biotechnology, Vegetables and Potatoes Department
of Institute of Irrigated Agriculture NAAS of Ukraine (Kherson, Ukraine)
Biliaieva Iryna — Doctor of Sciences (Agricultural), Senior Researcher, Head of the Department of Marketing, Innovation Transfer and
Economic Research of Institute of Irrigated Agriculture NAAS of Ukraine (Kherson, Ukraine)
Boymurodov Husniddin — Doctor of Sciences (Biology), Professor of Biotechnology Department of Samarkand Institute of Veterinary
and Medicine (Samarkand, Uzbekistan Repuplic)
Vlasenko Ruslana — PhD (Biology), Associate Professor of the Department of Ecology and Geography Zhytomyr Ivan Franko State
University (Zhytomyr, Ukraine)
Volovyk Volodymyr — Doctor of Sciences (Geography), Professor of the Department of Geography Vinnytsia Mykhailo Kotsiubynskyi
Pedagogical University (Vinnytsia, Ukraine)
Harbar Oleksandr — Doctor of Sciences (Biology), Professor, Head of the Department of Ecology and Geography Zhytomyr Ivan
Franko State University (Zhytomyr, Ukraine)
Zhovnerchuk Olga — PhD (Biology), Senior Researcher of I. I. Schmalhausen Institute of Zoology NAS of Ukraine (Kyiv, Ukraine)
Zajac Tadeusz — PhD (Biology), Professor of the Institute of Nature Conservation of the Polish Academy of Sciences (Krakow, Poland)
Kyrychuk Halyna — Doctor of Sciences (Biology), Professor of Department of Botany, Biological Resources and Conservation of
Biological Diversity Zhytomyr Ivan Franko State University (Zhytomyr, Ukraine)
Kychkyruk Olga — PhD (Chemistry), Associate Professor of the Department of Chemistry Zhytomyr Ivan Franko State University
(Zhytomyr, Ukraine)
Korniichuk Nataliia — PhD (Biology), Associate Professor of Department of Medical and Biological Bases of Physical Education and
Sport Zhytomyr Ivan Franko State University (Zhytomyr, Ukraine)
Kusiak Nataliia — PhD (Chemistry), Associate Professor of the Department of Chemistry Zhytomyr Ivan Franko State University
(Zhytomyr, Ukraine)
Kyurchev Volodymyr — Doctor of Technical Sciences, Professor, Corresponding Member of the National Academy of Sciences of
Ukraine, Dmytro Motornyi Tavria State Agrotechnological University (Melitopol, Ukraine)
Lavryk Oleksandr — Doctor of Sciences (Geography), Professor of the Department of Ecology and Geography Zhytomyr Ivan Franko
State University (Zhytomyr, Ukraine)
Lystvan Vitalii — PhD (Chemistry), Associate Professor of the Department of Chemistry Zhytomyr Ivan Franko State University
(Zhytomyr, Ukraine)
Maliarchuk Mykola — Doctor of Sciences (Agricultural), Senior Researcher of Institute of Irrigated Agriculture NAAS of Ukraine
(Kherson, Ukraine)
Mudrak Halyna — PhD (Geography), Associate Professor of the Department of Ecology and Environmental Protection, Vinnytsia
National Agrarian University (Vinnytsia, Ukraine)
Nesterchuk Inna — PhD (Geography), Associate Professor of the Department of Ecology and Geography Zhytomyr Ivan Franko State
University (Zhytomyr, Ukraine)
Oksentiuk Yaroslava — PhD (Biology), Senior Lecturer of Department of Medical and Biological Bases of Physical Education and
Sport Zhytomyr Ivan Franko State University (Zhytomyr, Ukraine)
Ostrovsky Ilia — PhD (Aquatic Biology/Limnology), Professor, Senior Scientist of Israel Oceanographic and Limnological Research,
Yigal Allon Kinneret Limnological Laboratory (Haifa, Israel)
Piliarska Olena — PhD (Agricultural), Senior Researcher, Head of the Department of Marketing, Innovation Transfer and Economic
Research of Institute of Irrigated Agriculture NAAS of Ukraine (Kherson, Ukraine)
Semenyuk Nataliia — Doctor of Sciences (Biology), Senior Researcher of Institute of Hydrobiology NAS of Ukraine (Kyiv, Ukraine)
Sydorenko Serhii — PhD (Agricultural), Senior Researcher Laboratory of Forest Ecology, Ukrainian order “Sign of Honour” Research
Institute of Forestry and Forest Melioration named after G. M. Vysotsky State Forest Resources Agency of Ukraine and the National
Academy of Sciences of Ukraine (Kharkiv, Ukraine)
Stadnychenko Agnesa — Doctor of Sciences (Biology), Professor of Department of Zoology, Biological Monitoring and Nature
Conservation Zhytomyr Ivan Franko State University (Zhytomyr, Ukraine)
Stunzénas Virmantas — PhD (Biology and Ecology), Senior researcher of Parasitology laboratory of the Nature Research Centre
of the Institute of Ecology (Vilnius, Lithuania)
Titov Yuriy — Doctor of Sciences (Chemistry), Senior Research at Taras Shevchenko National University (Kyiv, Ukraine)
Tomashyk Vasyl — Doctor of Sciences (Chemistry), Professor of Lashkariov Institute of Semiconductor Physics, NAS of Ukraine
(Kyiv, Ukraine)
Khomyak Ivan — PhD (Biology), Associate Professor of the Department of Ecology and Geography Zhytomyr Ivan Franko State
University (Zhytomyr, Ukraine)
Chayka Mykola — PhD (Chemistry), Associate Professor of the Department of Chemistry Zhytomyr Ivan Franko State University
(Zhytomyr, Ukraine)
Chekhniy Viktor — PhD (Geography), Senior Researcher, Scientific Secretary of the Institute of Geography of the NAS of Ukraine
(Kyiv, Ukraine)
Chumak Volodymyr — PhD (Chemistry), Associate Professor of the Department of Chemistry Zhytomyr Ivan Franko State University
(Zhytomyr, Ukraine)



Scientific Periodical

Ukrainian Journal of Natural Sciences/ [editor Ovcharenko Mykola, co-editor-in-chief Sheliuk Yuliia].
Zhytomyr: 2024. Ne 7. 272 p.

Registered by the National Council of Television and Radio Broadcasting of Ukraine (Decision No. 540 dated 20.07.2023).
Professional registration (category «B»): Decree of MES No. 491 (Annex 3) dated 27.04.2023

Specialties: 091 Biology, 101 Ecology, 102 Chemistry, 106 Geography, 201 Agronomy;
(fields of science: biological, chemical, geographical, agricultural)

Website: naturaljournal.zu.edu.ua/index.php/ujns
Modelling: Kuznietsova N. S.

Authors’ spelling and punctuation are preserved in the articles.

Signed for printing 30.03.2024. Size 60x90/8. Offset Paper. Font Times New Roman
Risograph printing. Conventional printed sheets 31,92. Printed sheets 25,41. Number of copies 300. Order 0324/233

Publishing House “Helvetica” 65101,
Ukraine, Odessa, 6/1 Inglizi St.
Telephone: +38 (095) 934 48 28, +38 (097) 723 06 08
E-mail: mailbox@helvetica.ua
Certificate of a publishing entity JIK No 7623 dated 22.06.2022

ISSN: 2786-6335 print
ISSN: 2786-6343 online © Zhytomyr Ivan Franko State University, 2024



Ukrainian Journal of Natural Sciences Ne 7
Yrpainceruil okypHan npupooHuuux Hayk Ne 7

Ukrainian Journal of Natural Sciences
No 7
YkpaiHCbKUH XKypHaA IPUPOAHUINX HAYK
No 7

ISSN: 2786-6335 print
ISSN: 2786-6343 online

VIOK 633.15:631.8:581.15
DOI https://doi.org/10.32782/naturaljournal.7.2024.21

BIIAB MIHEPAABHOI'O JKHBAEHHS HA POCTOBI ITPOITECH POCAHH
KYKYPYA3H B YMOBAX AICOCTEIIY ITIPABOBEPEXXHOI'O

A. A. XaBxyH!

Y cmammi HagedeHo harxkmopu HABKOJUUWHBLO20 Cepedo8ULLa, SIKL Marmb besnocepedHili niue Ha picm
i pozsumox Kykypyosu. ITokasaHo, wo yeil NoOKasHUK 3MIHIOEMBCSL 3ANeIKHO 810 2I0POMEePMIUHUX YMO8
POKY 00CNIOIKEHHSL MaA 2pYNnu Cmuiocmi 00CaioxKyearozo copmy. ITosKueHi peuoguHu marome HAlOLTb-
wull 8NIU8 HA 2Yycmomy POC/UH, HEe3ANeIKHO 810 NPUPOOHOL B0OHOCMI, 3POULEHHSL, NOIUBHUX PEUOBUH
ma skueneHHs. Memoro 00cnioNeHHs 6Y10 BUSHAUUMU 8NIUE PISHUX PesKumie YOoOpeHHs. ma 0CHO8HO20
0b6pobimKy tpyHmy Ha picm copmis KYkypyosu pisHux epyn cmuznocmi. IIpu eupouwy8aHHi CllbCbK020Cno-
0apcbKuX KYibmyp 8G;KAUBO OUIHIOBAMU POCMOBL NPOUECU, SIKL MOIKHA peyroeamu 015k NI08UULEHHS
NpPoo0YyKMuUBHOCMI POCAUH, HA SKY 8NIUBAIOMb NPUPOOHL MA ARZPOHOMIUHL haKmopu. Y ubomy KoHmerxcmi
BANNIUBUM € BUBUEHHSL BNAUBY OCHOBHUX AZPOMEXHIUHUX 30X00i8 (PesKUM 3POULEHHSL, 003Y8AHHSL A30M-
HUX 006pu8 ma 2ycmoma CMOsIHHSL POCAIUH) HA picm, PO38UMOK, NPOOYKUIUHL npoyecu ma HACIHHERY
npodyKxmueHicms Kykypyosu. Pezynomamu npogedeHoz20 00CNIOIKEHHS 8KA3YOMb HA me, W0 KYKYpPY-
030 00HA 3 HAUNPOOYKMUBHIULUX 3ePHOBUX KYlbmyp, 8l0i2pae 8ArsKAUBY POJib Y 8UPIULEHHI hpobaemu
cMai020 8UPOOHUYMBA 3ePHA 8 A2PONPOMUCTIOBOMY KomnaeKkcl Yrkpainu. HasedeHo pesyasmamu 0oci-
O2KEHHSL 8NAUBY PISHUX POPM T HOPM A30MHUX 000pU8 HA OUHAMIKY 8UCOMU POCAUH KYKYPYO3U 8 YMO8AX
Yrpainu. BusHaueHo 8naiu8 3acmocy8aHHst 000pu8 Ha NIHIUHY OUHAMIKY pocmy KYKYpYO3U 8 YMo8ax
NigHiuH020 cx00Yy YKpaiHu. BcmaHo8ieHo ONMUMAIbHL YMOBU 8HECEHHSL MiHEPAlbHUX 000pue8 05 nio-
HKUeNeHHsL KYyKypyosu. OmpumaHi pesysiomamu niomeeporkytoms 00YUIIbHICMb BUKOPUCMAHHSL 8ANILU-
8uxX cucmem YoobpeHHsL Ma 0CHOBHO20 06pPobIMKY TpyHMYy Yy poOpMY8aHHI OioMEMPUUHUX NOKASHUKIE
ma gparxmopie npodyrKmusHocmi 2ibpudie KyKkypyo3u pisHUX 2pYyn CMu2i0cmi.

Knrouoei cnoea: miHepaibHi 000pusa, 8000CNOXKUBAHHSL, KYKYpYo3a, mikpodobpuea, enaue 0odpus.

THE INFLUENCE OF MINERAL NUTRITION
ON THE GROWTH PROCESSES OF CORN PLANTS
IN THE CONDITIONS OF THE RIGHT-BANK FOREST-STEPPE

A. A. Khavhun

The article presents environmental factors that have a direct impact on the growth and development
of corn. It was found that this indicator changes depending on the hydrothermal conditions of the year
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of the study and the maturity group of the studied hybrids. Regardless of the natural water supply,
the use of irrigation, nutrients and nutrition, nutrients have the greatest influence on the formation of plant
stand density. Irrigation, nutrients, and nutrition have the greatest influence on the formation of plant
stand density. When growing agricultural crops, it is important to evaluate growth processes that are
influenced by natural and agrotechnical factors and that can be regulated to increase plant productivity.
In this regard, it is important to study the impact of basic agrotechnical measures (irrigation regime, doses
of nitrogen fertilizers, plant stand density) on the growth, development, production processes and seed
productivity of corn. The main results show that corn as a food crop, one of the most productive grain
crops, plays an important role in solving the problems of sustainable grain production in the agro-industrial
complex of Ukraine. The results of the study of the effect of different forms and rates of nitrogen fertilizers
on the dynamics of the height of corn plants in Ukraine are presented. The optimal parameters of mineral
fertilizers in feeding corn have been determined. The influence of fertilizer application on the linear
dynamics of corn growth in the conditions of the north-east of Ukraine was determined. The optimal
parameters for the use of mineral fertilizers in corn fertilization have been determined. The conclusions
confirm the importance of using different fertilization systems and basic tillage for the formation
of biometric indicators and productivity factors of corn hybrids of different maturity groups.

Key words: mineral fertilizers, water consumption, corn, microfertilizers, influence of fertilizers.

Beryn

[IpoTaroM ychOro KUTTEBOIO ITUKAY POC-
AVHU (PaKTOPH HABKOAUIIIHBOTO CEpPeLoBHUIIA
MarTh 0e3rocepeHiii BIIAMB Ha PiCT i pO3BH-
ToK. CIIOCTepEsKEeHHS 3a IIEPI0JIOM POCTY KyKy-
PYA3U OKAa3yIoTh, 10 LeY epios 3MiHIOETHCS
3aA€XKHO BiJ] TiIPOTEPMIYHUX YMOB IOCAIIKY-
BaHOTO POKY i I'PyIH 3PiA0OCTi JOCAIIKYBaHOIO
copry (IBanummu, 2021). OgHak HaHOIABITHHI
BIIAUB Ha POCAWHU MalOTh 3POIIIEHHS, BHe-
CEHHSI MIOXUBHUX PEYOBUH i I'yCTOTA CTOSHHS
POCAVH, HE3aAE€KHO BiJ NIPHUPOAHOI Bogo3a-
6esneyeHocTi. [Ipum BHUpOLIyBaHHI CiABCHKO-
TOCIIOIaPCHKUX KYABTYP BasKAUBO OLiHIOBATH
POCTOBI IIpoliecU IIify BHAUBOM IIPUPOAHUX Ta
arpoTexXHIYHUX (PAKTOPiB, OCKIABKH IX peryaro-
BaHHS MOXKe ITiABUIIUTY IIPOLYKTUBHICTE POC-
AuH (AeHb Ta iH., 2021).

Y 3B'93Ky 3 IIUM Ba’KAUBUM € BHUBYEHHS
BIIAUBY OCHOBHHUX arpoTeXHIYHHUX 3aXO/liB
(pexxkuMy 3pOILEeHHs, 103 a30THUX [JI00PUB,
TYCTOTH CTOSHHS DPOCAMH) Ha PICT, PO3BUTOK,
IIPOAYKIIMHI IIpOIleCH Ta HAaCIHHEBY IIPOAYK-
THUBHICTB KYKyPYy/A3U B 3MIIIIaHUX 30HAaX IiBIHA
Ykpainu. Cepen amanTUBHUX POCAMH MOIKHA
BUIAUTH Ti, 110 CbOpMyIOTb AVICTS B TIEpIIii
IIOAOBUHI BereTantii, i Ti, 1110 CbOpMYIOTB AVICTS
B [ApYTili IOAOBUHI. HIJI6I/IpaIO‘{I/I BUIHU 1 COPTHU
3 PO3HECEHMMH KPUTUYHUMH (azaMu POCTY,
MOXKHa BUKOPHCTOBYBaTH OfHi ¥ Ti Xk (ak-
TOPU HABKOAUIITHBLOT'O CEPEOBUIIA B IIEBHOMY
TIOPSAKY, 1110 IPU3BOAUTE 10 KPAIIIOro 3abe3ne-
YEHHH KOXKHOTO COpTy HEOOXiTHUMH YMOBaMHU
IAST KPUTUYHOTO neploﬂy 1 Kpaloro BUKOPH-
CTaHHS HasIBHUX PECYPCIB KYABTYPOIO B IIiAOMY
(TokmakoBa ta iH., 2020). FapMoHifiHNH peskUM
JKUBAEHHSI KyABTYPU TAKOXK MOXKHAa OITUMi3y-
BaTH, IiA0UPArOYN Pi3Hi KOMIIOHEHTH JOO0OBOTO
PUTMy CIIOXKMBaHHS iXi.

Kykypynza (Zea mays L.) € ogHi€ro 3 HaHAOIABII
IIMPOKO BUPOIYBAaHUX 3€PHOBUX KYABTYP y CBITi
i Mae BeAMKe 3HAYEHHS {K [KEPEAO IKi IAd
A¥OZIeH, KOPMY JIASI TBAPHH Ta BUPOOHHUIITBA Oioe-
TaHOAy. Y 0araTbox KpaiHax, 1110 PO3BHBAIOTHCS,
50-55% 3araabHOrO BHPOOHHUIITBA KYKYPYIA3H
BHUKOPUCTOBYETECS AT BUPOOHUIITBA ITPOAYKTIB
xap4yyBaHH4 ([(paboBCcBKUii Ta iH., 2018).

[ligBUIlIEHHST BPOXKAWHOCTI Ta 3arasbHOTO
300py KYKYPyA3U € BasKAUBHM (PaKTOPOM
MIPOAYKTHUBHOCTI Ta €(PEKTHBHOCTI CiABCHKOTO
rocriogapcrBa (dyaka ta iH., 2020). OgHax,
JOCATHEHHIO CTabiAbHO BHCOKHX BpOKaiB
BHCOKOSIKICHOTO 3€pHa KYKYpPYyA3U NEPEIIKOMI-
JKa€ roraHa afarnTallid riopuaiB 10 BUpoOHU-
YUX Ta IIOTOJHUX YMOB.

BraecenHa no0puB mifg KyKypyasy mOyKe
BasKAUBE [IAd OTPHMaHHS BUCOKOI'O BpO-
XKaw Ta 9KocTi. K 1 BCi pOCAMHH, KyKypy-
3a NoTpedye IMOKUBHUX PEYOBHH AL POCTY
1 po3BUTKY. Y IDPYHTI He 3aBXKOU AOCTATHHO
HeOOXiTHUX €AEMEHTIB, are MOOpUBa JomoMa-
raloTh Ile KOMIIEHCyBaTH. [JoOpuBa MOKYTb
30iABIINUTH KIABKICTb IIOXKUBHUX PEYOBUH
y I'PYHTi, HOKpPAIIUTH 4KICTh I'PYHTY, HiABHU-
IIUTH POAIOYICTE I'PYHTY, CTUMYAIOBATH PiCT
POCAMH Ta IABHUIIUTH CTiHKICTL OO0 XBOPOO
i mKigHUKIB. /loOpuBa TaKOXK [I0IOMAaramThb
MOAIMNIIIUTH CMaK 1 MOXKHUBHY LIHHICTh KyKYypy-
n3U. A [OCSATHEHHS HaWKpaliux pe3yAbTaTiB
BaKAMBO IIPAaBHABHO BHOpATHU THI, KiABKIiCTh
i cnoci6 BHecenHsa mob6puB. HempaBuAbHE
BHECEHHS NOOPHUB MOXKe IIPHU3BECTH 10 Hal-
AVIITIKY TIO3KUBHUX PEUYOBUH Y I'PYHTI, 1110 MOXKE
HEraTUBHO BIIAMHYTH Ha PicT 1 pO3BUTOK pOC-
AmH. TakoXK cAil BpaxoByBaTH (PaKTOPH, IO
BIIAMBAalOTh Ha €(QEeKTUBHICTb MOOpPUB, TaKi
4K MicleBi KAIMATU4HI YMOBU Ta THII IDYHTY
(3axapuenko, 2019).
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IcHye KiapKa 0CODAMBOCTEH 3aCTOCYBAaHHS
OOOpUB OAd KYKYpPyA3H, dKi HeoOXimZHO Bpa-
XOBYBaTH IIPHU IIAQHYBaHHI BHECEHHS TOOPHUB:
KYKypyA3a € KyABTYPOIO, fIKa CIIOKHBAE
BEAHKY KIABKICTH a30Ty. Tomy IIPU BHECEHHi
[DOOpUB  mif KYKYPy A3y CAilT BpPaxoByBaTH
norpedy B a30Ti. PeKoMeHAyeThCH BHOCHUTHU
a30THI JOOpUBAa B KiAbKa €TalliB BiJ IIOCIBY 10
cranii 6-8 amctkiB. docdop i kaaiit Poccop
i KaAil TakOXK HEOOXiHI IAT 3IOPOBOTO POCTY
i po3BUTKY KyKypya3u. PoccopHi mobpuBa
3a3BU4al BHOCATH 3 po3paxyHKy 60-90 kr
Ha TekTap, a KaaiiHi - 70-90 kr Ha rekrap.
Po3minbHe BHeceHHs OOOPHB y KiAbKa e€TarliB
PekoMeHAyeTECH BHOCHUTH HOOpPHBa OKPEMO
B KiAbKa eTamiB. YacTHHY OOOPHUB CAil BHO-
CHUTH IIPHU OCAAL, & PEIITY - Ha KOXKHIiN cTamii
pocty. BpaxoByi#iTe BAACTHBOCTI IPYHTY: IpHU
BHECEHHI NOOPUB I KyKypPyA3y CAiL Bpaxo-
ByBaTH TaKi BAACTUBOCTI IPYHTY, SIK CKAAQm,
pomrouicth i pH. lle momomozke BuOpaTu Bim-
TIOBiHY KiABKICTH MOOPHUB i BH3HAYUTH, HAKi
eAeMEeHTH HOTPiOHO momaTh. BHeceHHT MiKpo-
€AeMEHTIB KyKypyA3a IoTpebye TaKUX MiKpo-
€AEMEHTIB, IK 3aAi30, IIMHK, MiIb, MapraHenb
i 6op. MikpoeaeMeHTHiI 1OOpUBa MOKHA BHUKO-
PUCTOBYBaTH Pa3oM 3 OCHOBHHUM 100pUBOM ab0
oKpeMo. BukopucraHHS OpraHiYHHUX HOOPHB:
Opraniydi mo0pHBa MHOKPAIYIOTh CTPYKTYPY
IPYHTY, IIiABUIIYIOTH POMIOYICTH i 30arady-
IOTh I'PYHT HEOOXiTHUMH IIOKHBHHUMH PEUO-
BHHAMH. PeKOMEHOyeThCS BHKOPHCTOBYBATHU
Taki opraHiyHi moOpHBa, AK IIEPEerHid, KOM-
IIOCT, KICTKOBE Ta M'SICO-KiCTKOBE OOPOIIIHO.
PekomMeHAyeThCH BHOCHUTH HOOpPHBa 0 MOIILY
abo moauBy, 11100 3a0€3MeYnTH IX IIIBUAKE PO3-
YHUHEHHS 1 IpOHUKHEHHS B I'PyHT (PyzaBcbka
iI'yk, 2017).

KiapKicTh mOOpPHB, HEOOXiAHUX OAS BHUPO-
II[yBaHHA KyKyPYy/ZA3H, 3aA€KHUTH Biff OaraTbox
hpakTOpiB, BKAIOYAIOYH THII i CTAH I'PYHTY, KAi-
MaTUYHi yMOBH Ta copT. OnTUMarbHA KiABKICTb
IOOPUB TaKOXK 3aA€XKUTH BiJ TOIO, Y BHOCHAU
nobpuBa B IPyHT panime. OmHay, 3araaoMm
AT BHUPOIIYBaHHA KYKYPYA3H PEKOMEHIY-
€ThCS BHOCHUTHU TaKi KiABKOCTi JOOPHUB a30THI
no0puBa: 3arasbHa KiABKICTb a30THHUX I00PUB
craHoBuTh 100-200 Kr Ha rekrap, 3aA€KHO
BiJl THILy Ta POAIOUOCTI I'PyHTY. 3a3Budail IIpu
rocalli KyKypyZA3u PeKOMEHAYEThCS BHOCUTHU
BiJl IOAOBHUHH [0 TPETUHU 3araAbHOI KiABKOCTI
a30THHUX NOOPHB B MEPiof ITOCAOAKH, a PEIITy
- mig dvac Bererauii. docdopHi mobpusa:
BarasbHa  KiABKICTB  (pochopHUX  HOOPUB
cranoBuTh 40-80 kr Ha rekrap. PocdopHi
nobpuBa 3a3BHYad BHOCATH IIif] Yac BHUPOIILY-
BaHHA KyKypya3u. KaaiifHi mobpuBa: 3araabHa

KIABKICTP  KaAiMHMX  [O00pPUB  CTAHOBHUTH
80-120 kr Ha rekrap. Kaaitiai qo6prsa 3a3Bu-
yall BHOCATBCS IIPH BHUPOIIYBaHHI KyKypyA3H.
MikpoeaemenTHi mobpuBa: MikpomgobpuBa:
KiapKicTh BHECEHUX MIiKpomoOpuB 3a3BHUYAM
He IIepeBHIye 1-2 KT Ha reKTap, ase IPyHTOBI
YMOBH Ta iHII (PAKTOPH MOXKYTb BH3HAYATH
HeoOXimHICTh IX BHeceHHA. Y BCiX BHITaIKax
riepe; BHECEHHAM IOOPUB CAiZl IIPOBECTH aHa-
Ai3 TPYHTY 1 IIPOKOHCYABTYBATHCS 3 arpoHO-
MoM abo ¢haxiBiem 3 H0OPUB, 11100 BUSHAYUTH
ONTHMaAbHy HOPMY BHECEHHS [AS KOHKpPET-
HOTO IT0AS ab0 KyabTypH (IBanumuz, 2021).

[o6puBa € oqHUM i3 HAaHBIANBOBIIIIHX (PaK-
TOPiB (popMyBaHHS BPOKAHWHOCTI Ta ITIOKA3HU-
KiB gKOCTi 3epHa KyKypyas3u. BcraHoBaeHO,
III0 BHECEHHS ONTHUMAaAbHOI KIABKOCTI MiHe-
PasbHUX MOOOPUB Hif KyKypya3y MOXKe Mifm-
BUIIUTH BPOXKAMHICTL 3epHA KyABTYPH Ha
30-40% 3a yMOBH MOOCTaTHBOI BOAOTOCTI
IpyHTy (IBammmwnu, 2021). 3a pesyabTa-
TaMH OCAIKEHHS Ha YOPHO3EMHHUX I'DPYHTAX
y 3emyHcproMy [Toai (Cepbis), 258 krTa 516 KT
NPK 36iABIINAM BPOXKANWHICTH KyKypPyA3U Ha
1,47 T/ra Ta 1,85 T/ra BignmosigHO, TOOTO HA
19,1% Ta 24,0% y HOpiBHAHHI 3 KOHTPOAEM
(6e3 mobpus). ITpu BHecenHi 200 Kr/ra a3oTy
BPOXKaWHICTE 3epHA KYKYPYA3H 3pocaa Ha 17%
i 8,5% mpu BHecenHi 100 kr/ra i 150 kr/ra
a30Ty BiAMIOBiTHO.

JlocAimKeHHsT TI0Ka3aAW, II0 BHECEHHS
a30THHUX OOOPUB ITOKPAIIYE POAIOYICTb IPYHTY
1 migBuIye BpPOKAWHICTD CiIABCHKOTOCHIOAAP-
CBKHUX KYABTYP, OCOOAMBO BpPOKaAWHICTH 3epHA
KyKypyasu (43-68%) i Buxing 6iomacu (25-42%)
(PymaBceka i I'yk, 2017); B eKCHepUMEHTI
B 3emyH-Iloae (Cep0ist) GiAbIII BHCOKI HOPMHU
a3ory, 30iABIIEHHS BPOXKAWHOCTI KyKypPYA3H
i OiABIII BHCOKi piBHi rayratioHy i cpitraTHOTO
docdopy 191 Giaka Ha TAI 3BUYAHHOTO BHUPO-
IIyBaHHS CBiA9aTh PO OiABIII BUCOKY ITOKHUBHY
LiHHicTh 3epHa (CeHUK Ta iH., 2023).

O6po6iT0K IPYHTY € BaXKAUBUM (PAKTOPOM
TIOAITIIIIEHHSA CTaHy IPYHTY Ta Bimirpae Bax-
AWBY POAB Y POCTi, PO3BUTKY Ta BPOKAMHOCTI
KyKypyasu (Ilmakapyk, 2021). YiuiapHeHHH
IIap IPYHTY OOMEIKye PIiCT KOpPIiHHS POCAWMH
i 3MeHIIye 00'eM I'PYHTY, Yepe3 SKUi KOpeHeBa
CHCTeMa MOXKe II0CTaYaTH IT0KUBHI PEYOBHHU
Ta BOAY KyAbTypi. BiH 3MeHIye 00'eM IpyHTY,
yepe3 SKUM KOpeHeBa CHCTeMa MOIKe IT0CTa-
JaTH II0KUBHI PEYOBUHHU Ta BOAOTY KYABTYPI.

B arpoekonoriunmx ymoBax Cepbii Haii-
BUII Bpoxkai KyKypya3u OyAHM OTpPUMaHi IpHU
BUKOPHUCTAHHI TPagUIlifHUX CHCTEM O00po-
OiTKy I'PyHTY, BKAIOYAIOYH OCiHHIi#I 00pobiTOK
Ha ranbuHy 20-25 cM i BeCHIHHH 00pOGiTOK
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Ha raubuny 10-12 cm (Aenp Ta iH., 2021).
Pesyabratm OaraTopiyHHX  €KCIIEPHUMEHTIB
2005-2016 pp. mokasaau, IO 3a MOMipHHUX
IIOTOAHUX YMOB TPAAUIliHHUM, MiHIMaAbHUH
Ta HYABOBHU 00pOOITOK I'PYyHTY 3abe3meyduAu
BpoKaWHICTE KyKypya3u Ha piBHi 10,0 T/ra,
8,3 T/ra Ta 7,0 T/ra, BiANOBiAHO (AOKOTH Ta
in., 2019).

Marepiaa i meToau

BianoBigHO [0 MOCTaBAEHOI METH i 3aBaHb
JOCAII?KEHHSI, BUKOPHUCTAHO HACTYIIHI METOIH:

aHaai3, CHHTEe3, CTaTHUCTHKA, CIIOCTepe-
JKEHHSI, €KOHOMIKO-MaTeMaTH4Hi METOIH,
y3araabHEHHS.

OCHOBHHUH METO]I - IIOABLOBUH, JOIIOBHEHUH
AabOPATOPHUMH TOCAIZKEHHIMHU.

[ToABOBHI €KCIIEPUMEHT IIPOBOAUBCS B AiCO-
CTEIOoBiH 30HI YKpaiHU Ha JOCAITHUX JiATHKAX.
[PYHT DOCAIMHUX MIASHOK - YOPHO3EM THIIOBHH
OPEHOBaHUH, CepeaHBOTANOOKU, MaAOTyMyC-
HHH, 3 IIIapOM I'py0OTO CyTAMHKY Ha KapOoHAT-
HOMY CYTAMHKY (AeHb Ta iH., 2021).

[Toka3sHuKKM  (POTOCHHTETHYHOI  aKTUB-
HOCTI KYKYyPyA3W BH3HAYaAH 34 METOIOM
A. HuuwmnopoBuda. Boaoricts IpyHTY BH3HAa-
YaAu TEPMOCTATHO-BATOBHM METOIOM [0
ciBOHM, ompa3y micAad ciBOU Ta ITi yac 30upaHHsg
Bpoxaio (Macuk Ta iH., 2020).

PesyasTaTH

3acTocyBaHHS MiHEpPaAbHHX NOOPUB 30iAb-
IIIyBAaAO BHCOTY TPAaBH, IIAOILy AWUCTKOBOI
TIOBEPXHi, miameTp crebaa Ta Macy omHiel poc-
amHH Ha 8,9-26,7%, 23,6-49,7%, 5,9-18,3%
Ta 21,3-48,5% 9K B OKpEeMUX, TaK i B CyMic-
HHX II0CiBax KyKypya3u (Taba. 1).

HatiBuini mopdgoaoriyHi Ta 6ioAoriyHi mokas-
HUKW KyKypy[3u OyAHM OTpHMaHi 3a MaKCH-
MaABHOT'O BHECEHHS I00pHUB (N12OP12OK120)
dK 3a PO3MIABHOTO, TaK 1 3a CyMiCHOTO
BHPOIIyBaHHS.

CymicHe BHPOIIYBaHHS KyKypyaA3H 30iAb-
LIIyBaAO BUCOTY TpaBHu Ha 3,6-7,8%, 3meHIIy-
BaAO TIAOIIY AWCTKOBOi ITOBEPXHi HA POCAMHI
Ha 5,7-8,9%, miameTp crebaa Ha 4,3-6,7% Ta
Macy pocauHu Ha 12,3-17,6%.

Y MOHOIIOCIBiI IAOIIIA AMCTKOBOI IIOBEPXHI
KyKypyA3u 3MeHuIyBasaca Ha 0,22-6,20%

IIOPiBHAHO 3 CYMICHUMHU IIociBamMu y dasi
BOCKOBO{ CTHUTAOCTi 3epHa.

3HmXKeHHT (POTOCHHTETHYHOTO MOTEHIliaAy
cranoBuao Big 1,3 mo 16,2%, a gucroi mpo-
OYKTUBHOCTI potocuHTE3y - Big 0,6 mo 5,3%.
[TopiBHIHO 3 OAHOCOPTHUMH IIOCiBaMH, CIIO-
cTepirasaca TeHAEHIlS A0 30iAblIeHHS (POTO-
CHHTETHYHOTO IIOTEHIliaAy Ta YHCTOI IIPOAyK-
TUBHOCTI (DOTOCHUHTE3Y B IIOCIiBax KyKypyA3H.

BrHeceHHa MiHepaAbHHX HOOPUB 30iABIIIHAO
TMIAOILIy AUCTKOBOI ITOBEPXHi Ha 2,5

20,1%, doTocHHTETUYHUN IIOTEHIliaA Ha
5,9-33,1% Ta YHCTy NPOAYKTUBHICTE (POTO-
cuHTely Ha 6,8-18,3%. MakcumaabHi 3Ha-
YeHHsd IIUX ITOKa3HUKIB - 55,46 Tuc. M?/ra,
4,17 MaH M?/poby/ra Ta 6,21 r/M?/moly -
OyAn OoTpUMaHi IpU BUPOIIYBAHHI KyKypPyA3HU
npocanHoi Ha pori N120P120K120 (Cenuk Ta
in., 2023).

Y HamoMmy [OOCAIIKEHHI HadBHINA BOMO-
3a0e3meYeHIiCTh CIIocTepirasracsd OAS POCAWH
KyKypyA3u B IIPOMIXKHUX ITociBax - Big 494,8
mo 518,8 mm.

KombinoBana mocagka Ta MaKCHMaAbHE
BHECEHHS NOOPUB IPU3BEAH [0 MiHIMAABHUX
repea3oupasbHUX 3a11aciB BOAH Y IIMX COPTIB i,
BiAMIOBIAHO, 10 GIABIIIOrO 3araAbLHOIO BOIOCIIO-
KUBaHHS IIPOTSITOM BETeTaliifHOTO IIePiomay.

KoedpimieHTM BOAOCIIOKUBAHHS CKA3IaAU
47,9-64,4 M/T nmad 3MimIaHUX IIOCIBIB ITHUX
KyAbTyp. KoedillieHTn BHUKOPHUCTAaHHA BOOU
Ooyau Ha 18,8-33,4% HMXYUMH [OAS COPTIB,
00poOAEHUX MiHEpPaABHUMH OOOpHMBaMH, HiXK
IAST OKPEMHUX copTiB ab0 TPOMIKHHX ITOCIBiB.

BreceHHd MlHepaAI:HI/IX n00puB 6on edek-
THUBHUM y 30iABIIEHHI BifICOTKA AUCTKIB, Kada-
HiB i BoAOTEH SK B OKpPEMHUX IIOCiBax, Tak
1 B IPOMIXKHUX IT0CiBax KyKypyA3H ([Banumm,
2021).

Y ribpuna Kykypyazu Monika 350 MB Biaco-
TOK AUCTKIB 1 KauaHiB craHoBuB 14,1 %141,6 %
Ta 14,8 % i 42,4 %, BiAgnIoBiAHO. Y TOH Ke 4dac,
BHECEHHSI TOOPUB 3MEHIIIHAO BiICOTOK CTEOAO-
Boi MacH B 060X KyabTypax Ha 0,3% mo 2,9%.

OGroeopeHHs

OrpuMaHi HaMH pe3yAbTATH CIIiBBiJHO-
CATBCA 13 HABEAEHUMH y AiTepaTypi Bimomo-

Tabaung 1

3miHa 0i0AOTIYHHUX MOKA3HUKIB KYKYPYA3H ITi[I BIIAUBOM H00pHUB (cepemue 3a 2020-2024 pp.)

s s Bucora
Cnocib ciB6bu  [do3a noGpus pocARE, M
OmHoBUOUN Bes3 nobpus 226,7
(KyKypyn3a) N8OPS80KS80 238,4
N100P100%¥100 244,3
N120P120%120 249,8

IIaoia AHCTKIB, HiameTp Maca oaniei
cMm?/ pocAHHY crebaa, CM PpPOCAHHH, T
43,5 2,3 683,2
57,8 2,5 856,4
60,7 2,6 942,7
65,7 2,7 1012,5
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ctamu. 30KpeMa, 6araTo JOCAITHUKIB BUBYAAU
BIIAMB MiHEpaABHUX NOOPHUB Ha BHCOTY POCAUH
KyKypyasu. Hampukaazn, M. [I'paboBcbkuii,
0. ®emopyk, A. IlpaBmmBa, T. I'paboBchpka
IIPeACTaBHUAN pe3yAbTaTH JIOCAI/IZKEHHS
BIIAUBY MiHEPAABHOTO JKHUBAEHHS Ha PiCT, po3-
BUTOK 1 BOIOCIIOXKHMBAHHS I[yKPOBOTO COPTO
Ta KYKypPyA3U B OLHOBUIOBUX 1 3MIIIaHUX
nociBax. CyMicHI mocCiBH TiOpHAy IIyKpOBOTO
copro [oBictra Ta ribpuay KyKypyasu MoHika
350 MB BugBHAHCA KpalIUMU 3a OLHOBHUIOBI
riociBu (I'paboBcekuii Ta iH., 2018).

M. Oynka, O. dkynin, C. [lycroBiii 3a3Ha-
YHMAH, IO IIEPioZl CXOAU-LIBITIHHA Ta BereTarlii
(cxomu-mo3piBaHHS) PaHHBOCTUTAUX TiOPHIIB
€ Ha 2-3 OHI KOPOTIIHM, HiX y CepeaHbo-
cTurAux ribpuaisx (Ayaka ta ig., 2020).

E. 3axapueHko m0BiB, II0 3aCTOCYBaHHS
LIMHKOBUX J00PUB 30iABIIHAO IIAOIILY AUCTKOBOI
IIOBEPXHi, BUCOTY TPaBH, MOBXKHHY KOAOCA Ta
BpoxkatiHicTb. OOpobKa HACIHHA MOHOCHHOM
3yMOBHAA 3POCTaHHS €Heprii MpopocTaHHda Ha
3,1%, mmoaroBoi cxoxkocTi — Ha 3,3% i aabopa-
TOpHOI cxoxkocTi — Ha 3,0% ITOPiBHAHO 3 KOHTP-
oreM. HalfBuima BpoKaWHICTL CIiocTepirasacs
3a YMOB IBOX 00POOOK HACIHHS Ta I03aKOpeHe-
BOTO IIiPKMBAEHHS (3axapyeHko, 2019).

O. IBaHUIIMH BHU3HAYUB BIAHB O3HaK
ribpuaiB KyKypy/a3u, HOPMHU BHECEHHST JOOPUB
Ta MIKPOZOOPUB Ha IIOKA3HHUKU CTPYKTYpPH
BpO2KAI0, Taki fIK BHCOTA POCAHH, [OBXKHHA
KOAOCA, KiABKICTb 3€P€H Y KOAOCi Ta y PSOKY.
AHani3 3a TecToMm ﬂyHKaHa II0Ka3aB 3Ha4Hi
BIIMIHHOCTI B CTPYKTYpPi POCAMH 3aA€3KHO Bix
Ty riopuais (IBapmmmun, 2021).

O. Aens, B. Toupkuti, B. 'auryp, A. €pemMKo
BUKOPHUCTOBYBaAHM TaKi HAyKOBI MeETOOHU
Y CBOIX HOCAIIKEHHSX: aHAAITUIHUU, CHUHTE-
TUYHUH, IIOABOBHUH Ta CTATHUCTUYHHI. AHaai3
BIIAMBY CITIOCOOIB OOpPOOITKY I'PYHTY Ha AiHi#-
HUU IIPUPICT ITOKa3aB, 10 HaibiAbIlla BHCOTA
pocauH ribpuaiB [AH Ilatrpior Ta AH diecta
Oyaa oTpMMaHa OPU MOAHUILIEBOMY OOPOOITKY
IPYHTY, TOHi K BHCOTa POCAWH ribpumy AH
FOaia Oyaa matizke OIHAKOBOIO IIPH ITOBEPXHE-
BOMY a00 ITOAHUIIEBOMY O0pPOOITKY I'PYHTY (AeHB
Ta iH., 2021).

O. Aokorb, O. Tumomnienko, M. Ceainuuii
II0Ka3aAM, III0 BHUKOPHUCTAHHS MiKpoeae-
MEHTIB y MiHEpPaAbHOMY IKUBHUABHOMY (QOHI
€ EKOHOMIYHO e(PEeKTHBHIIIINM IIPH BUPOIILY-
BaHHI KYKypyZ3HU Ha 3€pPHO Ha AETKHX, MaAO-
TYMyCHUX IpyHTax AiBoOepexknoro Iloaicca
Ykpainu. [JOoCAITHUKH pPEKOMEHIyBaAWl BUCI-
Batu paHHi (80%) Ta cepemuHbopanHHi (20%)
riopuam 3 PAO 150-250 Ha doHi MiHEpaABHUX
nobpuB N120P60K60, BHeceHHS CTPaxOBOTO

repbinuay Meiticrep [ayep y dasi 3-5 anucTkiB
KyABTYpH (AOKOTB Ta iH., 2019).

[. Macuk, O. dpunoBceruti, O. Pori3,
1O. IMuaunienko, B. [Toriko po3pobasioTh Ta BIIPO-
Ba/PKYIOTh ¥ BHUPOOHUIITBO CITOCIO omTHMizartil
MIOKHMBHOIO PEXKHMY KOPEHIB KyKYPYA3H IIAd-
XOM JI0[@aBaHHd MiKpoopraHizamy Agrobacterium
radiobacter = 1333  (MikpoOHMIT  mpenapat
ArpobakTeprH) Ta BHECEHHS OITHMAABHOTO
MiHEpPaABHOTO [100pHWBa, IO HE IIEPEBHIIYE
N90P90K90. 36iabImaacs KiabKIiCTE pocdaTdik-
CYIOYHX OPraHi3MiB, 3pocAa aKTHBHICTL ¢hocda-
Tas3u, [iABUIIHAACT PYXOMICTB pochaTiB y pr3oc-
deprOMY 111api TPyHTY, 30iABIIINAOCS TTIOTANHAHHS
cpoccbaTlB i, IK HACAJIOK, 3pocaa BPOKANHICTD
i BuHOC pocchaTiB, B pe3yabTaTi 40ro epeKTUB-
HICTh BHKOPHUCTAHHS POCAMHAMH (POCOpHOTro
JKUBAEHHSI CcTaHOBHAA 62,9% (N9OP90K90). Ile
OIIOCEPEAKOBAHO CBIMYUTH IIPO T€, 1110 aKTUBHHM
mrram pocardikcyrodoi bakrepii Agrobacterium
radiobacter 1333 GyB ycCHilIHo iHTPOIYKOBaHMA
y pu3socepy i JOCATKyBaHUMH arpopOHaAMH
(Macuk Ta iH., 2020).

H. PymaBceka i P. I'yk ipencraBuAu pe3yAb-
TaTH [OCAIPKEHHS II0JI0 BIIAMBY HOOPHB Ha
MIPOAYKTHUBHICTE OKpPEMHUX TiOpHIiB KyKypy-
31 B yMOBax 3axigHoro Aicocreny (PynaBceka
i I'yk, 2017).

I. Cennk, B. Onnuko i €. HaymoB BusHa-
YUAW ONTHMAaAbHI ITapaMeTpU 3aCTOCYBaHHS
MiHEPaABHHUX NOOPUB AL MiIPKUBACHHS KYKY-
pyAsH, 0COOAMBOCTI BIIAHUBY pi3HHx opm
i HOpM a30THHX HOOPHUB Ha ILI/IHaMle BHCOTH
POCAMH KYKYpPY/Z3U B YMOBax IiBHIYHOI'O CXOMY
Ykpainu (CeHuk Ta iH., 2023).

BHCHOBKH

1. BcranoBaeHo, 110 Ha pi3HI pasud pos-
BUTKY 1 TPWBaAiCTE BCBHOTO BETETALITHOTO
nepiony KyKypya3u HaubiAbIlle BIIAMUBAIOTH
KAIMaTUYHI YMOBH POKY 3 Pi3HUM PiBHEM ITpPHU-
POAHOI BOAOTOCTI.

2. 3acTocyBaHHS MiHEpaABHUX HOOOPHB
B yMOBax IIPaBOOEPEIKHOTO AiCOCTEIy 30iAb-
IIIyBaAO BHCOTY TpPaBH, IAOLLy AHCTKOBOI
TIOBEPXHi, HiameTp crebaa Ta Macy omHiel poc-
amHH Ha 8,9-26,7%, 23,6-49,7%, 5,9-18,3%
Ta 21,3-48,5% 9K B OKpEeMHX, TaK i B CyMic-
HHUX [I0CiBax KyKypyA3H.

3. CywmicHe BUpOILIyBaHHA KyKypPya3u 30iAb-
LIIyBaAO BUCOTY TpaBd Ha 3,6-7,8%, 3meHIIy-
BaAO TIAOIIY AWCTKOBOI IIOBEPXHi Ha POCAMHI
Ha 5,7-8,9%, miameTp crebaa Ha 4,3-6,7% Ta
Macy pocauHu Ha 12,3-17,6%.

4. Y MOHOIIOCIBIi IIAOIIIA AUCTKOBOI ITOBEPXHI
KyKypyA3u 3MeHmIyBasaca Ha 0,22-6,20%
MIOPiBHAHO 3 CYMICHUMHU IIociBaMu y dasi
BOCKOBOi CTHUTAOCTI 3epHA. 3HMXKEHHHI (POTO-

194



Ukrainian Journal of Natural Sciences Ne 7

Yrpainceruil okypHan npupooHuuux Hayk Ne 7

CHHTETUYHOI'0 MOTEHI[iaAy CTaHOBHAO Bix 1,3
no 16,2%, a 4yucroi IpPOAYKTHUBHOCTI (hoTO-
cunTesy - Big 0,6 no 5,3%. IlopiBHAHO 3 ogHO-
COPTHUMH IIOCIiBaMU, BUSIBAE€HA TEHICHIlid
[0 30iAbIIeHHS (POTOCHHTETHYHOIO ITOTEHIIi-
aay ¥ 49ucTol IPOAYKTUBHOCTI (POTOCHHTERY
B IIociBax KyKypyA3u. BHeceHHs MiHepaAbHUX

J00PUB 30iABIIHAO TIAOILY AMCTKOBOI ITOBEPXHI
Ha 2,5-20,1%, ¢oToCHHTETUYHUH MHOTEHIliaA
Ha 5,9-33,1% Ta 9ucTy IpoAyKTUBHICTE (POTO-
cuHTe3y Ha 6,8-18,3%.

5. BcranoBaeHo, 110 HaiiBHIma Bomo3abes-
TIEYEHICTh KYKYPYA3H 3a0e3MedyeThes y IIpo-
MIXKHUX II0ociBax - Bix 494,8 no 518,8 mM.
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