2025

SCIENTIFIC

Progress & Innovations

Vol. 28 :
N24 O



ISSN 2786-8842 (Print)
ISSN 2786-8850 (Online)

Scientific Progress & Innovations

YAK 001

Jlo 2022 poky »KypHaJ BUXOAUB MiJi HA3BOIO
«BicHuk [lonrTaBCchKOI lep:kaBHOI arpapHoi akageMii».
Y 2023 poui )XypHaJ IepepeecTpoOBaHO Ta lepeliMeHOBaHO
Ha «Scientific Progress and Innovation»

3aCcHOBHUK, peJaKlisi, BUAaBelb:
[TonTaBCcbKUM flepKaBHUM arpapHUH yHIBEpCUTET.
CBiZioIITBO NpO BHECEHHS Cy6'€EKTAa BUAABHUYO]I CIPaBH 10
JAepXKaBHOI'0 PeECTPY BUAABLIB, BATOTOBJIIOBAYIB i
pO3MOBCIOKyBa4iB BUJABHUYOI TPOAYKLII:
Cepia JJK Ne 7933 Big 13.09.2023 poky

CBizoOLTBO PO Jiep’KaBHY PEECTPALLil0 JPYKOBAHOTO
3aco6y MacoBoi iHpopmarii:
Cepist KB Ne 25459-15399 IIP Big 09.03.2023 poky

Pik 3acHyBaHHA: 1998

MoBa BHMAaHHA:
YKpalHCbKa, aHIJIiicbKa

PexkoMeH/I0BaHO 0 IPYKY Ta MOLIMPEHHS Yepe3 MePEXy
[HTepHeT BueHoto pazoto [10J1TaBCHKOTO AepKaBHOTO
arpapHoOTo yYHiBEpCUTETY
(npomokos Ne 5 8id 23 e2pydus 2025 poky)

Pimennsa HanionanbHoi pagu YKkpaiHu
3 NMTaHb Tesie6ayeHHs i pagiomoBsieHHs N2 1554
Idenmudgbikamop media - R30-03924

HaykoBuii ;KypHaJ1 BK/JIl0U€eHO A0 kaTeropii b Ilepenaiky
HayKoBHUX $ax0BUX BUJAAHb YKpaiHH,
y KUX MOXYTb IIy6.JIiKyBaTUCS pe3yJbTaTH
JrcepTalifHUX pobiT Ha 3/J06yTTA HAYKOBUX CTYIEHIB
JIOKTOpa HayK, KaHJUJjaTa HayK Ta JoKTopa ¢inocodii 3
CiZIbCbKOIr0CNOJapChbKUX, BeTePUHAPHUX Ta TEXHIYHUX
HayK (Haka3 MiHicTepcTBa ocBiTH i Hayku YKpaiHu
Ne 409 Big 17.03.2020 p. Ta N2 866 Bix 02.07.2020 p.)

101 - Exonozisi; 162 - BiomexHo102ii ma 6ioiHiceHepis;
201 - AepoHomis; 202 - 3axucm i KAPAHMUH POCAUH;
204 - TexHos02i51 Bupo6HUYMBA i nepepobku npodyKyii
meapuHHuymea; 211 - BemepuHapHa mMeduyuHa;
212 - BemepuHapHa 2igiena, caHimapia i ekcnepmusa;
208 - Aepoincenepia

KypHan npeacraB/ieHO y MI>KHApOAHUX
HayKOMEeTPUYHHUX 6a3ax JaHUX, peno3uTapiax ta
NOIYKOBUX CHCTEMaX:

Index Copernicus International, Bielefeld Academic Search Engine
(BASE), Directory of open access scholarly resources (ROAD),
HanionanbHa 6i6sioTeka Ykpainu imeni B.I. BepHajcbkoro,
HanioHanbHa HaykoBa cisibcbkorocnojapcbka 6i6sioreka HAAH,
Scientific & Scholarly Research Database (Scilit), Dimensions, Open
Ukrainian Citation Index (OUCI), Google Scholar, Fatcat, Wikidata,
Crossref, EnexTponnuil penosuTtapié [lo1TaBCbKOTO AepKaBHOTO

arpapHoro yHiBepcuTeTy

Appeca peaakuii:

[MosTaBChKUH Jlep>KaBHUM arpapHUM YHIBEpCUTET,
36003, ByJs1. CkoBopoay, 1/3, M. [lonTaBa, Ykpaina
e-mail: visnyk@pdau.edu.ua
http://www.pdau.edu.ua
https://doi.org/10.31210

© [lonTaBCHKUE Jlep>KaBHUM arpapHUi yHiBepCUTET

UDC 001

Until 2022, the journal was published under the name
“Bulletin of Poltava State Agrarian Academy”.
In 2023, the journal was re-registered and renamed
"Scientific Progress and Innovation"

Founder, Editorial and Publisher:
Poltava State Agrarian University
Certificate of making a publishing house subject to the state
register of publishers, manufacturers and distributors of
publishing products:
Series DC No. 7933 of September 13, 2023

Certificate of state registration print mass media:
Series KV No. 25459-15399 PR of March 09, 2023

Year of foundation: 1998

Language edition:
Ukrainian, English

Recommended for printing and distribution via the Internet
by the Academic Council of Poltava State Agrarian
University
(Minutes No. 5 of December 23, 2025)

Decision of the National Council
of Television and Radio Broadcasting of Ukraine No. 1554
Media identifier - R30-03924

The scientific journal is included in category B of the
List of scientific professional publications of Ukraine,
in which the results of thesis papers for Doctor of Sciences,
Candidate of Sciences, and Ph.D degrees in agricultural,
veterinary, and technical sciences (Order of the Ministry of
Education and Science of Ukraine
No. 409 of March 17,2020 and Ne886 July 02, 2020)

101 - Ecology; 162 - Biotechnology and Bioengineering;
201 - Agronomy; 202 - Plant Protection and Quarantine;
204 - Technology of Production and Processing of Livestock
Products; 211 - Veterinary Medicine;

212 - Veterinary hygiene, sanitation and examination;
208 - Agricultural Engineering

The journal is presented international
scientometric databases, repositories
and scientific systems:

Index Copernicus International, Bielefeld Academic Search Engine
(BASE), Directory of open access scholarly resources (ROAD),
Vernadsky National Library of Ukraine, National Scientific
Agricultural Library, Scientific & Scholarly Research Database
(Scilit), Dimensions, Open Ukrainian Citation Index (OUCI), Google
Scholar, Fatcat, Wikidata, Crossref, Electronic repository of Poltava
State Agrarian University

Editorial address:

Poltava State Agrarian University,

36003, 1/3, Skovorody str., Poltava, Ukraine
e-mail: visnyk@pdau.edu.ua
http://www.pdau.edu.ua
https://doi.org/10.31210

© Poltava State Agrarian University


https://portal.issn.org/resource/ISSN/2786-8842
https://portal.issn.org/resource/ISSN/2786-8850

Scientific
Progress & Innovations

HAYKOBUH XKYPHAJI
3acHosaHo 10 pyoHs 1998 p.
Ilepioduunicms sunycky: 4 pasu Ha pik

PEJAKLIMAHA KOJIETIS
l'osnoBa PegakuiiHoi pagu
B. 1. APAHUIM, k. exoH. Hayk (YkpaiHa)
T'os0BHUI pesaKTOp
0. 0.TOPB, k. c.—T. HayK, (YkpaiHa)
3acTynHuKHM rosioBu PegakuiitHoi paau
M. C. CAMOMJIIK, 7. exoH. Hayk, (YkpaiHa)
T. 0. YAHKA, k. exoH. Hayk (YKpaiHa)
3acTynHUK roJI0OBHOT0 peAaKTopa
[1. B. MMCAPEHKO, z. c.—r. Hayk, (YkpaiHa)
YJIEHM PEJAKLIMHOI KOJIETTI
Pepakuiiina koseris 3 raaysi CIJ/IbCBKE 'OCIIOJJAPCTBO:
A. JOJITAHBYYK-IIBbPYIKA, nok. ra6. (ITospuia)
A. B. KAJIITHIYEHKO, z. c.—T. HayK, (YkpaiHa, [Tosib1ia)
[. B. KOPOTKOBA, k. xim. Hayk (YkpaiHa)
B. 10. KPUKYHOBA, k. xim. Hayk (YkpaiHa)
M. M. MAPEHMWY, g. c.—T. HayK, (YkpaiHa)
H. M. OIIAPA, k. c.—T. Hayk, (Ykpaina)
B. M. [IMCAPEHKO, z. c.—T. Hayk, (YkpaiHa)
A. A. TIOJIIIYK, f. c.—r. Hayk, (YkpaiHa)
C. B.[IOCIIEJIOB, . c.—T. Hayk, (YkpaiHa)
M. PAU®YP, nox. ra6 ([lo/bina)
T. I1. POMAIIKO, k. ximM. Hayk (YkpaiHa)
A. 0. TAPAHEHKO, k. c.—T. Hayk, (YkpaiHa)
A. M. IOCT4, f. c.—T. HayK, (YkpaiHa)
Pepakuiiina koJeris 3 raay3i BETEPUHAPHA MEJJULIUHA:
A. A. AHTIIIOB, k. BeT. Hayk (YkpaiHa)
B. . BEPJHUK, 1. BeT. H. (YKpaiHa)
0. 0. BOMKO, k. 6io.1. Hayk (YkpaiHa)
B. TPEBEHD, k. 6io.1. Hayk (YkpaiHa)
0. EBCTAD’EBA, 1. BeT. H. (Ykpaina)
B. I1. KUPUYKO, . BeT. H. (Ykpaina)
JI. M. KOPYAH, k. BeT. Hayk (Ykpaina)
0. B. KPYUUHEHKO, x. BeT. Hayk (YkpaiHa)
T. A. KY3bMIHA, k. 6ios1. Hayk (YkpaiHa)
C. M. KYJIMHWY, #. BerT. H. (YKpaiHa)
T. I1. JOKEC-KPYIIKA, k. BeT. Hayk (YkpaiHa)
B. B. MEJIbHUYYVYK, . BeT. Hayk (Ykpaina)
0. B. [IPUMMA, k. BeT. Hayk (YKpaina)
Pepakuiiina koseris 3 raay3i TEXHIYHI HAYKU:
0. B.TOPHUK, g. Tex. Hayk (YkpaiHa)
. A. IYIHIKOB, k. Tex. Hayk (YkpaiHa)
C. b. KOBAJIbYYK, x. Tex. Hayk (YkpaiHa)
0. M. KOCTEHKO, z. Tex. Hayk (Ykpaina)
B. 0. CYKMAHOB, z. Tex. Hayk (YkpaiHa)
B. 0. LIEMYEHKO, 1. Tex. Hayk (Ykpaina)
Yseuu Paau noyecHUX 4IeHiB:
A. BP3030BCKA, g. exoH. Hayk ([Tosbina)
3. JALKO-IIIKIEBIY, nok. ra6. (llosbima)
0. [IEPEXOXVK, n. exoH. Hayk (HimeyunHa)
B.M.CAMOPO/I0B, 3acnykeHu# BUHaXiAHUK YKpaiHu (YkpaiHa)

0.
B.

Hasga, koHLenis, 3MicT i fu3aitH «Scientific Progress & Innovations»
€ iHTesekTya/bHOIO BJacHicTio [losnTaBcbkOro  Jep»kaBHOTO
arpapHoOro yHiBepcUTeTy U OXOpPOHSIETbCS 3akoHOM Ykpainu «IIpo
aBTOPCbKI Ta CyMiDXHI NpaBa». MarTepiaiu JpyKyHOTbCS MOBOIO
opuriHajy. Y pa3i mepeApyKoBYBaHHs MHOCHJIaHHS Ha «Scientific
Progress & Innovations» € 060B’I3KOBUM.

Pepakuis 3anuiae 3a co6010 MpaBo Ha pejlaryBaHHsA TEKCTIB, fKe He
3MiHIO€ 03U LI aBTOpA.
ABTOD Hece BiAnoBiganbHICTb 32 GaKTUYHUHI BUKIIAJ MaTepiay.

Vol. 28, No. 4
2025

SCIENTIFIC JOURNAL
Year of establishment: Since December 10, 1998.
Publication frequency: 4 times a year

EDITORIAL BOARD

Chief of Editorial Council
V. 1. ARANCHIY, Cand. Econ. Sci. (Ukraine)
Editor-in-chief
0. 0. GORB, Cand. Agr. Sci. (Ukraine)
Deputy Head of Editorial Council
M. S. SAMOILIK, Dr. Econ. Sci. (Ukraine)
T. 0. CHAIKA, Cand. Econ. Sci. Professor (Ukraine)
Deputy Chief Editor
P. V. PYSARENKO, Dr. Agr. Sci. (Ukraine)

MEMBERS OF THE EDITORIAL COUNCIL

Editorial board in the field of AGRICULTURE:
A. DOLHANCZUK-SRODKA, Dr. hab. (Poland)
A. V. KALINICHENKGO, Dr. Econ. Sci. (Ukraine, Poland)
[. V. KOROTKOVA, Cand. Chem. Sci. (Ukraine)
V. YU. KRYKUNOVA, Cand. Chem. Sci. (Ukraine)
M. M. MARENYCH, Dr. Agr. Sci. (Ukraine)
N. M. OPARA, Cand. Agr. Sci. (Ukraine)
V. M. PYSARENKQO, Dr. Agr. Sci. (Ukraine)
A. A. POLISHCHUK, Dr. Agr. Sci. (Ukraine)
S. V. POSPIELOV, Dr. Agr. Sci. (Ukraine)
M. RAJFUR, Dr. hab. (Poland)
T. P. ROMASHKO, Cand. Chem. Sci. (Ukraine)
A. 0. TARANENKO, Cand. Agr. Sci. (Ukraine)
A. M. SHOSTIA, Dr. Agr. Sci. (Ukraine)
Editorial Board in the field of VETERINARY MEDICINE:
A. A. ANTIPOV, Cand. Vet. Sci. (Ukraine)
V. P. BERDNYK, Dr. Vet. Sci. (Ukraine)
0. 0. BOYKO, Cand. Biol. Sci. (Ukraine)
0. B. GREBEN, Cand. Biol. Sci. (Ukraine)
V. 0. YEVSTAFIEVA, Dr. Vet. Sci. (Ukraine)
B. P. KYRYCHKO, Dr. Vet. Sci. (Ukraine)
L. M. KORCHAN, Cand. Vet. Sci. (Ukraine)
0. V.KRUCHYNENKO, Dr. Vet. Sci. (Ukraine)
T. A. KUZMINA, Cand. Biol. Sci. (Ukraine)
S. M. KULYNYCH, Dr. Vet. Sci. (Ukraine)
T. P. LOKES-KRUPKA, Cand. Vet. Sci. (Ukraine)
V. V. MELNYCHUK, Dr. Vet. Sci. (Ukraine)
0. B. PRIJMA, Cand. Vet. Sci. (Ukraine)
Editorial Board in the field of TECHNICAL SCIENCES:
0. V. HORYK, Dr. Tech. Sci. (Ukraine)
I. A. DUDNIKOV, Cand. Tech. Sci. (Ukraine)
S. B. KOVALCHUK, Dr. Tech. Sci. (Ukraine)
0. M. KOSTENKO, Dr. Tech. Sci. (Ukraine)
V. 0. SUKMANOV, Dr. Tech. Sci. (Ukraine)
V. 0. SHEICHENKO, Dr. Tech. Sci. (Ukraine)
Members of Council:
A. BRZOZOWSKA, Dr. Econ. Sci. (Poland)
Z. DACKO-PIKIEWICZ, Dr. hab. (Poland)
0 PEREKHOZHUK, Dr. Econ. Sci. (Germany)
V. M. SAMORODOV, Honored inventor of Ukraine (Ukraine)

The title, conception, content, and design of the “Scientific Progress &
Innovations” are intellectual property of Poltava State Agrarian
University and are protected by the Law of Ukraine “On Copyright and
Related Rights.” Materials are published in original language. In case of
reprinting, the reference to the “Scientific Progress & Innovations” is
compulsory.

Editorial stuff reserves the right to edit the texts without changing
author’s attitude.
The author is responsible for the factual account of material.



3MICT

Cinbcbke 20cnodapcmeo.
PocauHHuymeo

OBe3mupazgosa O. b.

ArpoexkosioriyHi acnnekTH 3aCTOCyBaHHS PeryJissTOpiB pocTy Npu
BHUPOILYBaHHI AYMEHIO APOro

IMucapenko H. B, ®ypaura M. M., 3axapuyk H. A, Fopaienko B. B.
diziosoriuHi acnekTH afanTUBHOI IACTUYHOCTI COPTIB i ri6puAin
Solanum tuberosum L. npu pi3HUX BapialisiX ripoTepMiuHOro pexuMy
MoJticca Ykpainu

IOpuenko C. 0., [1ana3iok B. O.

BryivB 6i0CTUMYJISITOPiB HA BPOXKaWHICTb Ta ajaNTHBHI BJACTHUBOCTI
MUIeHHULi M’sK0i 03UMoi

IlleBuyk B. M.

BB cTpoKiB ciB6U Ta nepeAnociBHOi 06po6KU HaCiHHS

rpedkH GiompenapaTaMy Ha GpeHOJIOTIYHI TOKA3HUKH Ta PO3BUTOK
JINCTKOBOTI'O anapary

JIsmeHnko B. B, [Ipumak A. O.

BrivB 6iocTUMYISTOPIB HAa CUMBIOTHYHY a30Tdikcalito, pOTOCUHTETHYHY
aKTHBHICTB i BpoxKalHicTb ropoxy nociBuoro (Pisum sativum L.)
MNocnenosa I'. 1., KoBanenko H. I1.

EdeKTHBHICTb NeCTUIM/HOTO KOHTPOJII0 KAPAaHTUHHOTO IIKiJHUKA
Hyphantria cunea Drury

BakasioBa A. B, I'puniiok H. B.

CTilKicTb pi3HUX COPTIB JIOXMHU NPOTH KBITKOBOI'O TPUIICA B YMOBaX
MoJticca Ykpainu

Pu6anbyenko A. M., Icakos P. P.

OuiHka CTIHKOCTI 10 XBOPOO6, YPOKaMHOCTI Ta IKOCTi HACIHHS Cy4acHUX
COpTIB coi

IlynemeHko B. A.

Biosioriynuit i XiMiuHU#I KOHTPOJIb WKiAHUKIB HYTY (Cicer arietinum L.)
B yMmoBax JliBo6epexHoro Jlicocteny YKpaiHu

KpaBueHko B. C., Akinuuy, /1. /I, BumHeBcbKa JI. B., filneHko A. O.
dopmMyBaHHS CMM6I0THYHOT aKTUBHOCTI COI 3aJI€XKHO BiJj 3poLIyBaHHsA
pocsuH y 30Hi Jlicocteny Ykpainu

Kypsua K. O.

IlepcnekTUBHY ynpaBJ/liHHS a30THUM >KUBJIEHHSAM NOCIBiB KYKYpyA3HU:
OIJIsIJ Cy4aCHUX KOHILeNIif

Kynuk M. L., Kaniniuenko 0. B., JIeciok B. C., Poxko I. I, TeTrepiok P. C.
OnjiHKka eKOHOMIYHOI Ta eHepreTUYHOi epeKTUBHOCTI BAPOOGHULITBA
6ioMacH MicKaHTYCy riraHTCbKOTr0 3aJ1eXKHO Bifl C0cOGY BUPOLIYBaHHS
i mi>KUBJIEHHS] HAcaJPKeHb

Mocnenos 1. C., Oninko B. B.

Bosomka cuns (Centaurea cyanus L.) ik KOMIIOHEHT arpoleHo3y:
aHaJIi3 ajlesloNaTUYHUX MeXaHi3MiB, arpoeKoJIOTIYHUX HaciAKiB

Ta CTpaTeriid KOHTPOJII0

Exonozia

Incapenk B. M,, [limanenko M. A., Mysaep M. 0.,

JlorBuHeHKo B. B, Tpury6 B. B.

ArpoTexHiyHi NpUIOMH perysii YuceJbHOCTI KOPUCHOI Ta WKiAJIUBOT
eHTOMOGayHH Ha NOCiBaX TOPOXy

Cinbcbke 20cnodapcmeo.
TeapuHHUYmMeo

IMocta A. M., lInupHa L. T.

BikoBi 0c06/1MBOCTiI KOMITIEHCATOPHOTO pocTy i diziosoriuHoi
ajanTauil CBUHOK BeJIMKOI 6iJ10i Ta JJaHApac nopij 3a

pi3HUX TEPMIiHiB iX BifyueHHS

BemepuHapHa meduyuHa

TkauviBcbkuii C. I1, TanaTiok O. €., Pomanumuna T. 0., Jlaxmas A. P.
JliarHocTHYHi 0CO6IMBOCTI XPOHIYHOr0 IMyHO/IENIPECUBHOTO BipyCHOr0 ITPOLIECY
y KOTa 3 MiZI03p0oio Ha iHpeKUiHH1I NePUTOHIT: KIiHIYHHI BUMTA/I0K 3
BeTepHHApHOI MPAKTUKU

Toxap I. B, Cru6eJib B. B, I'yTuii B. B.

Mopdoutoriysi Ta 6ioximMiuHi TOKa3HUKH KPOBI LypiB 32 PO3BUTKY
€eKCIepUMeHTaIbHOr0 TOKCOKapo3y

Muxaiiniorenko E. B.,, Muxaiinorenko C. M.

Tpuxypos HyTpii 1K KOMIOHEHT Napa3uTOLIEHO3y TPAaBHOT'O TPAKTY
Mpyocastor coypus (Molina, 1782)

Xyaaep Amaas M.

AnTH6aKTepia/ibHa aKTUBHICTb €KCTPAKTY 'BO3AMKH Syzygium aromaticum
BiZIHOCHO rpaMHeraTHBHHUX MyJIbTHPE3UCTEHTHHUX LITaMiB 6aKTepin
MesibHuuyK B. B., KoBasienko 0. B., €EBcrad’esa B. 0.,

3amasiii A. A., loarin O. C.

/JlesiHBasziliHa aKTUBHICTb Cy4acHUX Jie3iHPeKTaHTiB BiZIHOCHO sielb
HeMaroj Ascaridia galli

Titapenko O. B, I'opmenina O. I1.,, Kupuuko O. B., Ckpunuuk B.T.
T'epriecBipycHa iHbeKLjis y KOTiB (€mi300TO/IOrYHHAN MOHITOPHHT, FeMaToJIOr4HI
MOKa3HHUKHY, JIIKyBaHHsI Ta IPOodiJIaKTHKA B YMOBaxX BETEPUHAPHOTO CEPBICY
«VetExpert» micra [loaTaBu)

28 (4)

10

23

30

39

47

52

57

65

74

80

87

94

101

106

106

116

116

121

132

136

142

CONTENTS

Agriculture.
Plant growing

Ovezmyradova O.

Agroecological aspects of the application of growth regulators in
the cultivation of spring barley

Pysarenko N., Furdyha M., Zakharchuk N., Hordiienko V.
Physiological aspects of adaptive plasticity of Solanum tuberosum L.
varieties and hybrids under variations of the hydrothermal regime
in the Polissia region of Ukraine

Yurchenko S., Palaziuk B.

Influence of bioproducts on the yield and adaptive properties

of soft winter wheat

Shevchuk V.

The impact of sowing dates and pre-sowing seed treatment with
biopreparations on phenological indicators and leaf apparatus
development in buckwheat

Liashenko V., Prymak A.

The impact of biostimulants on symbiotic nitrogen fixation,
photosynthetic activity, and yield of field pea (Pisum sativum L.)
Pospielova G., Kovalenko N.

Effectiveness of pesticide control of a quarantine pest
Hyphantria cunea Drury

Bakalova A., Gritsyuk N.

Resistance of different blueberry varieties to flower thrips in the
conditions of Polissia, Ukraine

Rybalchenko A,, Isakov R.

Assessment of disease resistance, yield and seed quality

of modern soybean varieties

Shuleshchenko V.

Biological and chemical control of chickpea (Cicer arietinum L.)
pests under conditions of the Left-Bank Forest-Steppe of Ukraine
Kravchenko V., Akinchyts D., Vyshnevska L., Yatsenko A.
Formation of symbiotic activity of soybean depending on plant
irrigation in the Forest-Steppe of Ukraine

Kuriacha K.

Prospects for nitrogen fertilization management of corn crops:
areview of modern concepts

Kulyk M., Kalinichenko 0., Lesiuk V., Rozhko 1., Teteriuk R.
Assessment of the economic and energy efficiency

of giant miscanthus biomass production depending on
cultivation methods and crop fertilization

Pospielov 1., Onipko V.

Blue cornflower (Centaurea cyanus L.) as a component of
agrocenosis: analysis of allelopathic mechanisms, agroecological
consequences and control strategies

Ecology

Pysarenko V., Pischalenko M., Mulier M.,

Lohvynenko V., Tryhub V.

Agrotechnical methods for regulating the population of beneficial
and harmful entomofauna in pea crops

Agriculture.
Animal breeding

Shostia A., Shpyrna L.

Age-related features of compensatory growth and physiological
adaptation in large white and landrace gilts under

different weaning ages

Veterinary medicine

Tkachyvskyi S., Galatiuk 0., Romanishina T., Lakhman A.
Diagnostic features of a chronic immunosuppressive viral process in a
cat suspected of feline infectious peritonitis: a clinical case from
veterinary practice

Tokar I, Stybel V., Gutyj B.

Morphological and biochemical blood parameters in rats during
experimental toxocariasis

Mykhailiutenko E., Mykhailiutenko S.

Nutria trichurosis as a component of the parasitic community of the
digestive tract of Myocastor coypus (Molina, 1782)

Khudaier Amaal M.

Antibacterial activity of ethanolic clove Syzygium aromaticum extract
against multidrug-resistant gram-negative bacteria

Melnychuk V, Kovalenko 0., Yevstafieva V.,

Zamaziy A., Dolhin O.

Disinvasive activity of modern disinfectants against

Ascaridia galli nematode eggs

Titarenko 0., Horshenina 0., Kyrychko O., Skrypnyk V.

Feline herpesvirus infection (epizootological monitoring, hematological
parameters, treatment and prevention in the veterinary service
"VetExpert" of the city Poltava)



fluenko . B., Ko3zauok B. B.

3acTocyBaHHS peHTTreH-30H/a /11 BAMIpIOBaHHS Ta BU3HaY€HHs POCTOPOBOrO
po3TalllyBaHHsI paHEBOI'0 KaHaly Ii/i 4ac NPOBe/ieHHs Cy/J0BO-BeTepHHapHOT
eKCNepTHU3H

Jepesal0. ®., Kaniens H. C.

[laHKpeaTHUT y CBINChKUX KOTiB: MOLTMPEHHS

Hikiran A. J.

EdeKTHBHICTb 3aCTOCYBaHHS CIOCO6Y BU3HAYEHHS PiBHS KOHTaMiHaLjl
JIUCTAJIBHOTO By KiHLIIBOK COGAaK KOKOHAMU AWM iH

Py6.1enko C. B., Yepnaii [, C.

AHTHGIOTHKOPE3UCTEHTHICTb: TPUYMHH, HACJIJIKH, LJISIXU [10J0JIaHHS
Iepswii A. O.

YnockoHasieHHs cr1oco6y BU3HAYEeHHS1 PiBHsI KOHTaMiHaLlil AUCTaJIbHOTO
Bi/|iJTy KiHIIBOK Y KOTIB SIMLISIMU TOKCOKap

Xamepa M. A. K., Anb-Jlaymi @., AnbkaTa6 A. X, 3a6in AK,,

I6parim 3. K.

MowmurpeHHs | HaCAKY BTOPUHHUX iHeKLiH y Besmkoi poraToi

Xy06H XBOPOi Ha silyp B yMoBax npoBiHuii Kep6esa, Ipak

KpaBuesnko C. 0., Pyasmko B. C.

Kniniko-remMaToJioriyHHi cTaTyc cobak 3a OEAHAHOI MaToJIoTii

NeYiHKY Ta HUPOK

KpuBopyuenko /1. O.

EdexTHBHICTb BiZIoMuUX c11oco6iB KonpooBocKoii 3a MiKcTiHBasil
TPaBHOT'O TPAKTy CO6aK

Ilepeaepa O. 0., Ilepeaepa P. B, JlaBpinenko 1. B,,

Kosiomak I. 0., IleTpenko M. 0. AHasti3 CKpUHIHIOBHX CEPOJIOTTYHUX
JI0CJIi/KeHD JIEHK03y BeJIMKOI poraToi XyJ061 B OKpeMHUX pailoHax
IosrTaBcbKoi 06.1acTi

Xyceiin M. A.

BuKopHCTaHHs aJIOKCaHy AJs1 iHAYKLUil iabeTy Ta 3MiHH B OpraHiami
KpoJ1iB 32 HOr0o 3aCTOCYBaHHs

Anb-Apy6aii H.

licToximMiuHM aHai3 1€YHUKIB, AHLENPOBOAIB Ta PostiKyoreHe3y

V AMKHUX KPOJTiB

Anka6i M. A. C,, aaxin A. X., Anb-Illemmapi L. I'., Anb-Xadamki L. Hk.
BusiBsienHs Ta ifeHTrdikauis Pasteurella spp. y co6ak 3 BAKOPUCTAHHAM
6POHX0aJ/IbBEOJISIPHOT'O JIABAXKY Ta MOJIEKYJIIPHOTO METO/Y JJOC/I/PKEHHS

TexHiuHi HAyKu

Mapanka B. B, T'op6enko O. B, IBanos 0. M., Yymak M. B.
MexaTpoHHa KOJIbOPUMETPUYHA CUCTEMA BUMIPIOBaHb eKCILIyaTaLiiHol
JAerpazauii MOTOpHOI 0JIMBH sIK 3aci6 NniABUILEHHS HAaiHHOCTI
aBTOTPAHCIOPTHHUX 3ac06iB

148

155

159

163

168

172

178

183

189

196

201

208

215

215

Yatsenko I., Kozachok V.
Application of an X-ray probe for measuring and determining the spatial
position of a wound channel during forensic veterinary examination

Dereza Yu., Kanivets N.

Pancreatitis in domestic cats: prevalence

Nikitan A.

Effectiveness of using the method for determining contamination level
of the distal extremity section in dogs with dipylidium cocoons
Rublenko S., Chernai D.

Antibiotic resistance: causes, consequences, ways to overcome
Perviy A.

Improvement of the method for determining the level of contamination
of the distal extremities in cats with toxocara eggs.

Hameed M. A. K, Al-Dawmy F., Alqatab A. H.,

Zabeel A. K., Ibrahim Z. K.

Spread and consequences of secondary infections in cattle affected with
foot-and-mouth disease in Karbala province, Iraq

Kravchenko S., Rudyashko V.

Clinical and hematological status of dogs with combined liver
and kidney pathology

Kryvoruchenko D.

Effectiveness of known methods of coproovoscopy

for myxtinvasions of the digestive tract of dogs

Peredera O., Peredera R, Lavrinenko I,

Kolomak I, Petrenko M.

Analysis of screening serological studies of bovine leucosis in
separate districts of Poltava region

Hussein M. A.

The use of alloxan to induce diabetes in rabbits and some

of the changes it causes in the body

Al-Arubaye N.

Histochemical analysis of wild rabbits’ ovaries, oviducts,

and folliculogenesis

Alkabi M. A. S, Fadhil A. H., Al-Shemmari I. G., Al-Khafaji L. J.
Detection and isolation of some Pasteurella spp. in dogs by using
bronchial alveolar lavage and molecular techniques

Technical sciences

Padalka V., Gorbenko 0., Ivanov 0., Chumak M.
Mechatronic colorimetric system for measuring operational
degradation of engine oil as a means to enhance

the reliability of motor vehicles



Received: 26.09.2025 | Revision: 02.10.2025 | Accepted: 03.10.2025 Agriculture. Plant growing

dot: 19.31210/6pi2025.28.04.01 Scientific Progress & Innovations 28 (4)
ORIGINAL'/'IR‘TICLE https://journals.pdaa.edu.ua/visnyk 2025

Agroecological aspects of the application of growth regulators in the cultivation of spring
barley

0. Ovezmyradova®™

Citation: Ovezmyradova, O. (2025). Agroecological aspects of the application of growth regulators in the

Article info cultivation of spring barley. Scientific Progress & Innovations, 28(4), 6-9. doi: 10.31210/spi2025.28.04.01

Correspondence Author

0. Ovezmyradova Against the backdrop of global climate change, the formation of high productivity of grain crops requires effective

E-mail: implementation of measures that ensure high physiological stability, minimize the effects of environmental stress
roslznaeu@gmail.com factors, and promote optimal plant growth and development throughout the growing season. Among the numerous

tools used in crop cultivation technologies to increase yield and improve product quality, plant growth regulators
occupy a prominent place. Currently, both scientific research and practice have confirmed the high effectiveness of
. A these drugs in grain crops. Recently, particular attention has been paid to drugs that do not have a negative impact

Economic University, . . . . ..
Stritenska, Str., 26, Kherson, on agrophytocenoses. The aim of the research was to study the effect of the blo.loglcal pr.eparatlons Biosil, v. s. 1.,
73006, Ukraine Biolan, v. s. r., Rengoplant, v. s. r. and Stympo, v. s. r. on the yield and quality of spring barley. To assess the
effectiveness of the studied products, pre-sowing seed treatment and foliar spraying of plants of the Aeneas and
Commander varieties were applied during the growing season (phases: end of tillering — beginning of tube formation,
appearance of the flag leaf). According to the results of the conducted research, it was found that pre-sowing
treatment of spring barley seeds of the Komandor variety with growth regulators increases its field germination by
3.9-5.4 %, and of the Aeneas variety by 4.5-6.8 %. Depending on the variety and the use of growth regulators, the
total tillering coefficient of barley plants was 2.9-3.3, and the productive coefficient was 1.3—1.7. The highest
productivity indicators of spring barley are provided by treatment with the drug Rengoplant, which, depending on
the variety, contributes to the formation of 13.7-13.9 % more grain mass per ear, 14.3—15.6 % more mass of 1000
seeds, and 14.4-16.8 % more grain yield compared to the control variant. The use of growth regulators in spring
barley crops of the Aeneas variety resulted in increases in protein content by 0.08-0.34 %, starch by 0.36-0.86 %,
fats by 0.18-0.23 %, ash by 0.01-0.05 %, in the Komandor variety, the respective increases were 0.08—0.24 %, 0.1—
1.9 %, 0.04-0.22 %, and 0.04-0.14 %.

Keywords: plant growth regulators, environmental safety, application efficiency, spring barley, variety,
productivity elements, grain quality indicators.

Kherson State Agrarian and

ATpOeKOJIOTiYHI ACTIeKTH 3aCTOCYBAHHS PeryJATOPiB POCTY NP BUPOIIYBAHHI STYMEHIO
SIPOro

O. b. OBe3mupagosa

XepCoHCHKHIt epiKaBHuii Ha tmmi rmoGampHEX 3MiH KIiMary, (GOpPMyBaHHS BHCOKOI NPOAYKTUBHOCTI 3€PHOBHX KyIBTYp BHMArae

arpapHO-CKOHOMiTHHI e(ekTHBHOI peaizalii 3aX0/IiB, 0 3a0e3MeUyI0Th BUCOKY (Di3i0NOri4Hy CTIHKICTh, MiHIMI3YIOTh JiF0 €KOJOTIYHHUX
yHiBepenter, M. XepcoH, CTpecoBHX (DaKTOPIB Ta CNPHSAIOTH HAICKHOMY POCTY i PO3BHTKY POCIHH YIpOoJOBK Bererauii. Cepe YMCICHHOT
Vkpaina KIJIBKOCTI 3ac00iB, LIO 3aCTOCOBYIOTH y TEXHOJIOTISIX BHPOLIYBaHHS CUIBCHKOTOCHOJAPCHKHX KYJIBTYP 3 METOHO

ITi IBUIIIEHHST BPOXKAHOCTI Ta IOKPALICHHS SIKOCTI MPOAYKIIl YiIbHE MiCI[e HAJIE)KHUTh PETyJIITOpPaM POCTY POCIIHH.
Hapasi, Ik y HayKOBHX JOCIIPKEHHSIX, TaK 1 y IPaKTHIHIH poOOTi 10BeJEHO BUCOKY e()eKTHBHICTh IUX MpenapaTiB
y mociBax 3epHOBHUX KynbTyp. OCTaHHIM 4acoM Ha 0COGIIMBY yBary 3aciyroBYIOTb 3aCOOH, {0 HE MAIOTh HETATHB-
HOro BIUTHBY Ha arpo¢iToueHo3u. MeTolo mociifukeHp Oyino BUBYCHHS BIUIMBY OiompemnapatiB biocui, B. c. p.,
bionan, B. c. p., Perromnanr, B. c. p. Ta CtuMIoO, B. C. p. Ha BPOXKANHHICTD 1 AKICTh ApOro suMeH0. JIIst OliHKK
e(eKTHBHOCTI JOCHI/UKYBaHUX 3acOo0IB MPOBOMWIM MEPEANOCiBHY OOpOOKYy HACIHHA Ta II03aKOpCHEBE
obnpuckyBaHHs pociuH copTiB Eneil i Komannop y nepion Beretanii ((pa3u: KiHenb KyIeHHs — IOYaTOK BUXOY B
TpyOKY, TOsIBa MPATIOPLIEBOTO JUCTKA). 3a Pe3yIbTaTaMH IIPOBEICHNX AOCIIIXKEHb BCTAHOBJICHO, 110 MEPE/IOCiBHA
00po0OKka HACIHHS STUMEHIO siporo copTy Komanmop perymsatopamu pocTy 3ade3medye 30iNbIICHHS HOTO IOIbOBOL
cxoxocTi Ha 3,9-5,4 %, copty Eneit — Ha 4,5-6,8 %. 3ane:kHO Bif COPTY Ta 3aCTOCYBaHHs PEryJsTOPIB POCTY
Koe(ilieHT 3araJlbHOrO KYIIECHHS POCIHH suMeHio ckinanaB 2,9-3,3, mpoaykruHoro — 1,3-1,7. Haiikparui
MOKa3HUKH MPOTYKTUBHOCTI TYMEHIO APOTro 3abe3rnedye 00poOka npenapaTtoM PeHrormiaHT, 1o 3a1exHo BiJ COpTy
cnpusie popmyBaHHO Ha 13,7-13,9 % OGinbmioi Macu 3epHa 3 Koioca, Ha 14,3—15,6 % — macu 1000 HaciHuH Ta Ha
14,4-16,8 % 61nbI10i YpoxKaHHOCTI 3epHa HOPIBHSHO 3 KOHTPOJIBHIM BapiaHTOM. 3aCTOCYBaHHS PICTPEryIIOI0UHX
IpenapariB y IociBax SUMEHIO siporo copTy Emneill 3abesnedye 30impmieHHs BMicTy Oinka Ha 0,08-0,34 %,
kpoxmamo — Ha 0,36-0,86 %, xupiB — 0,18-0,23 %, 3011 — 0,01-0,05 %, copty Komanmop — na 0,08-0,24 %,
0,1-1,9 %, 0,04-0,22 %, 0,04-0,14 % BinnoBiaHO.

Ku1ro4oBi ciioBa: peryisiTopu pocTy pocinH, eKoJIoriuHa 6e3neka, e(eKTHBHICTh 3aCTOCYBaHHS, SIMIHb SPHI,
COpT, eIEMEHTH IIPOAYKTHBHOCTI, TIOKA3HUKH SIKOCTI 3epHa.

Bioniorpadiunmii onuc nis nutyBanus: Ogesmupadosa O. b. ATpoexooriuHi acIeKTH 3aCTOCYBAHHS PETyIATOPIiB POCTY IPH BUPOILYBAHHI SIMEHIO
siporo. Scientific Progress & Innovations. 2025. Ne 28 (4). C. 6-9.
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Beryn

B ymoBax 00MEXEHOro BUKOPHCTaHHS CLIBCHKO-
rOCIOJIapPChKUX YTiJb BHACIHIOK ITOBHOMACIITaOHOTO
BTOPTHEHHsI pOCICHKHX BIHCHK B YKpaiHy, 3a0e3edeHHs
MIPOJIOBOJIBLYOT Oe3Mekn Ta 30epekeHHs CTabiIbHOCTI Ha
OCHOBHUX CBITOBHX PHHKaX IIPOAOBOIECTBA HAJIEKATH /10
MIPIOPUTETHUX I[iJIEH NIepP>KaBHOI MOJIITHKH B arpapHOMY
cekropi [1]. Lle cmoHykae arpapiiB 10 akTHBHOTO MOLTYKY
OUIAXiB  30UIbIIEHHS  OOCSTIB  3epHOBHUPOOHUIITBA,
30KpeMa duepe3 YMPAaBIiHHSI MPOLECOM BHPOILYBAHHS
CLIBCHKOTOCTIOAPCHKHUX KYJIBTYP.

Ha tni rioGanbHUX 3MiH KiiMary, (OpMyBaHHS
BUCOKOI TPOJYKTHUBHOCTI 3€PHOBHX KYJIBTYp BHMAarae
eeKTUBHOT peanmizamii 3axo[iB, IO 3a0e3MeuyOTh
BUCOKY (hi3i0JIOTIYHY CTIHKICTh, MIHIMI3YIOTh iIO
€KOJIOTIYHUX  CTpPecoBUX (haKTOpPiB Ta  CHPUSIOTH
HaJIe)KHOMY PpOCTY 1 PO3BUTKY POCIHH YHPOJIOBXK
BereTarii [3, 11, 12, 21-23].

Cepen 4HCIEHHOI KITBKOCTI 3aco0iB, MO 3acTo-
COBYIOTh y TEXHOJIOTiIX BHUPOLIYBaHHSI CLIBCHKO-
TOCTIOIapCHKHUX KYJIBTYDP 3 METOIO MiJBUINCHHS BPOXKaM-
HOCTI Ta MOKPAIICHHS SKOCTI MPOAYKI[I 4YiibHE
MiClle HaJIe)KUThb pEryJsiTopaM pOCTY POCIHH, s
SKHX TIOB’s3aHa 31 3MiHOIO Oanancy (iTOropMoHIiB y
KJIITHHAaX POCIHMH, LIO CcHpuse IX momiry 1 pocty
BHacHiok TpaHcdopmanii (i3uKO-XiMIYHHX BIIACTH-
BocTeil MmemOpaH [4].

Hapasi sk y HaykoBHX MOCHIIDKEHHSX, TaK i
Ha MPaKTHI TOBEACHO BUCOKY e()eKTHBHICTh IUX IIpeTa-
pariB y mociBax 3epHOBUX KyJibTyp [21, 5-7, 14-20, 24].
IMosuTBHA  mis  PICTPEryJsTOPiB  IPOSIBISETHCS
IIe Ha MOYaTKOBUX eTarax Bereralii pocinH, 30KpeMa,
nepennociBHa  0oOpoOka  HAacCiHHEBOTO  Marepiairy
CIIpUsIE TIIBUINEHHIO €HepTii MpOpoCTaHHA Ta Jlabopa-
TOPHOI CXOKOCTi HaciHHI g0 93-98 %, moiboBOT
cxoxocTi — 3 83,3-86,0 % mo 90-98 % [3, 5]. 3acTocy-
BaHHS peryJsITopiB pocty 3abesneuye Ha 6,1-16,1 %
(¢opMyBaHHS OLIBII MIUTBHOTO CTEOJIOCTOO Y ILIiBYAC-
TOro s;iuMeHro Ta Ha 3,4-14,6 % — y romoseproro [7].
BomHouac  OOCHIZHHWKKA — BIOMIYArOTh  ITO3UTHBHUNA
BIUIMB HAa  piCT TEPBMHHHX Ta  BTOPHHHHX
KOPEHIB SUMEHI0, popMyBaHHs OIYHHUX MaroHiB Ta 301J1b-
meHHs 6iomacu pociuH [5]. 3acTocyBaHHS PiCTPETyIIO-
FOUUX TIperapariB CIpHs€E aKTHBI3allii pOCTOBUX TpOIle-
CiB, MiJBMIIEHHIO IMYHHHMX BIIACTUBOCTEH PpOCIIHH,
aHTUCTpecoBid aii, OinbII e(QeKTHBHOMY 3aCBOEHHIO
MOXHMBHUX PEYOBUH, L0 CBOEI0 YEpPror0 BIUIMBAE Ha
MiZBUICHHS BPOXKaHHOCTI Ta TMOKPANICHHS SIKOCTI
HaCiHHs 36pHOBHX KyJbTYp [6, 20].

Hapa3si nepxaBHMI peecTp TECTHLUIIB 1 arpo-
XiMiKaTiB, TO3BOJICHUX JJISi BUKOPUCTAHHS B CIIECHKOMY
TOCIOJApCTBI, HaJidye BEIUKY KUIBKICTH PETyISTOPIB
pOCTY pOCIHH, NPOTE OCTaHHIM 4YacoM, 3BaKalouu

Ha 3aroCTpeHHS eKOJIOTIYHOI CHTyamii B KpaiHi,
0cOONMBY yBary NPHBEPTAIOTh IpeHapaTH, IO 3a
CaHITapHO-TITIEHIYHOIO  KIacuQiKaimielo  HaleXartb

JI0 YETBEPTOro KIAacy HEOC3MCKH i XapaKTePU3YHOThCS
SIK MAJOTOKCHYHI JIJIs JKHBHX OpraHi3miB. 3aBIsSKd
BiJICYTHOCTI HETaTHMBHOTO BIUIMBY HAa arpoeKOCHCTEMY,
iX 3acTocyBaHHs JIO3BOJICHE B OPraHIYHOMY 3eMIic-
poOCTBI.

Meta IlOC.]IilDKe]—[HSI

MerTor0 HamMx IOCHTIPKEHb Oyna OIiHKa e(eKTHB-
HOCTI 3aCTOCYBaHHS €KOJIOTIYHO OE3IEYHUX PEryJIsTOPIB
pOCTY Ha NOKa3HMKH BpPOXKaWHOCTI Ta SKOCTI SYMEHIO
SpOTo.

Martepianu i MmeToau

Jocmimkerns npooawi mpotsrom 2023-2024 pp.
B arpoekoyoriyanx ymoBax 3oHH Ilomiccs. Ipynr —
JICpPHOBO-IIII30JIMCTHI CyHilaHuii, BMicT rymycy — 1,48,
pH — 4,6. Perynaropu pocTy pOCIUH 3aCTOCOBYBAaJH
BIJITIOBIZTHO JI0 3araJIbHONPHIHATOI METOAMKH [8].

JocmimkeHHs.  e()eKTHBHOCTI  pICTPETYIIOI0YHX
npernapaTiB IPOBOJWIN IIJISIXOM OOpOOKM HACiHHS Ta
OONPUCKYBAHHS POCIIMH SYMEHIO sIporo coptiB Eneil Ta
Komanmop y nepion Bererarii (¢pa3u: KiHeIb KyIIeHHS —
MOYaTOK BHXOJy B TPYOKY, TIOsIBa IPAIIOPIIEBOTO JIHCTKA)
32 TaKOK0 CXEMOIO:

1) KonTpomns (6e3 00poOku (HaciHHs)/00poOKa BOIOI0
(pocmim));

2) Biocuu, B. c. p. — (25 mu/T / 20 Mi/ra);

3) Bionaw, B. c. p. — (25 mu/t / 20 miu/ra);

4) Penromnasr, B. ¢. p. — (250 mu/t / 50 mi/ra);

5) Ctumrio, B. ¢. p. — (25 ma/t / 20 mi/ra).

3a3HaveHi mpenapaTtd BKIoueHi a0 JepkaBHOTO
peecTpy MECTUIUAIB 1 arpoxiMikariB, MO3BOJCHHUX IS
BUKODHUCTaHHA B YKpaiHi, a Takox 10 Ilepemiky
JOTTOMDKHUX TPOIYKTiB, JO3BOJICHUX U BUKOPUCTAHHS
B opraHiyHOMy BUpoOHMUTBI [9, 10]. O6mikoBa mioma
ninsHok cknagana 10 m2. [losropHicTs nociimy 3-kpaTHa.
TToka3HUKKM SIKOCTI HACIHHS BH3HAYAIM BIiAMOBIIHO IO
Metonuku [13].

PesysabTaTn Ta ix 00roBopeHHs

CXOXICTh HAciHHS € OIHUM i3 BH3HAYaJbHUX
MOKa3HUKIB, KW BIUIMBaE Ha (DOPMYBaHHS T'yCTOTH
CTOSIHHS  POCJIMH, IIUIBHOCTI CTEONIOCTOO, 1  SK
HACIIOK, piBEHb YPOXKaHHOCTI KynbTypH. B mompoBHX
YMOBax CXOXICTh 3alIe)KUTh BiJ] TOKa3HHKIB SKOCTI
HACiHHS, KOMIUIEKCY AarpoTeXHIYHHMX Ta EKOJOTIYHHX
tdakropiB [11, 22]. 3a pesymbTaTaMd TPOBEICHUX
JOCJIIKEHb, BCTAHOBJICHO, IO 3aCTOCYBAaHHS PEryIIsi-
TOpPIB POCTYy TMpPH TEPEANOCiBHIA 00poOI HACIHHS
SYMEHIO SIPOTO CHPUSUIO 30UIBIICHHIO HOTO IOJILOBOT
cxoxocTi (maon. I).

[ociB s4YMeHIO SPOro MPOBOIMIM Y PaHHI CTPOKH
B JIOCTaTHHO 3BOJIOKEHUH IPYHT, IO JO3BOJHUIO
3a0€3Me4nTH T0JILOBY CXOXICTh HACIHHS Ha KOHTPOJIb-
HOMY BapiaHTi B Mexax 86,4—88,3 % 3aiexxHo Bif copTy.
Bomnodac 00poOka HAaciHHEBOT'O Martepialy OioperyJs-
TOpaMH POCTY CHpHsUla 30UIBIICHHIO ITOKa3HUKIB
MOJILOBOT CXOXKOCTi HaciHHA copTy Eneil Ha 4,5-6,8 %,
copty Komannop — Ha 3,9-5,4 % nopiBHSIHO 3 KOHTPOJIb-
HHUM BapiaHTOM.

Haiibinpury KinbKicTh CXOiB TIMEHIO copTiB Eneit Ta
Komanmop — 415 mr./m®> ta 419 mr./M?> BigmosigHo
3a0e3ne4nB BapiaHT 3 npenaparoM Penroruiant. [ToasoBa
CXOXKICTh HACIHHA JOCIIIJPKYBaHHX COPTIB IPH 3aCTOCY-
BaHHI npenapary Crumio Oyna Ha 0,4-0,9 % HmK4OIO
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MOPIBHSHO 3 IpenaparoM PeHroruiaHt, npore mopiBHIHO
3 KOHTPOJIbHUM BapiaHTOM i€l mpenapar 3a0e3rnedyBaB
Ha 4,4-5,0% Oinpmry cxoxicte HaciHHSI. OOpoOka
HaciHHS mpenaparoM biocun cnpusiia  301IBIIEHHIO
KUTBKOCTI cx0xoro HaciuHs Ha 4,3—4,8 % mnopiBHIHO
3 KOHTponeM. HaiiMeHIIy KiTBKICTh CXOMIB SYMEHIO

Taoauuns 1

SpOro IMOPIBHSHO 3 IHIIMMHU JOCTIDKyBaHUMH IIpera-
paramu BiIMiueHO Yy BapiaHTi 3 OOpOOKOI HaCiHHS
npenaparoM biojaH, mpoTe, NONEOBa CXOXKICTh HACIHHA
OpYU  3aCTOCYBaHHI I[OTO IMpemapary 30UIbIIyBasiach
Ha 3,9—4,5 % MOpiBHAHO 3 KOHTPOJIEM.

BrmB perynsaTopiB pocTy Ha CXOXICTh HACIHHS STAMEHIO SIPOTO

Coprt Eneit Copt Komangop
Bapiant MOJILOBA CXOXKICTH 3arajbHa MIPOIYKTHBHA MOJILOBA CXOXKiCTh 3arajbHa MPOIyKTHBHA
HaciHus, % KYIIUCTICTh KYIIUCTICTh HaciHus, % KYIIUCTICTh KYIIUCTICTh
KonTpois 86,4 2,9 1,3 88,3 32 1,4
Biocun 91,2 2,8 1,3 92,6 3,1 1,5
Bionan 90,3 3,1 1,4 91,8 33 1,6
Penrommant 92,3 3,1 1,6 93,1 32 1,7
Ctummo 91,4 32 1,4 92,7 33 1,6

3aj1eXHO BiJl COPTY MPH KiIbKicTi 3—5-Tn naroHiB Ha
OnHIH pocnHHi KOe(iIlieHT 3aralbHOTO KyIIEHHS CKIaJaB
2,9-3,3, mpoxykrusHoro — 1,3—1,7. Haiibinpury 3araisHy
KYIIMCTICTh sSTAMeHIo copTy EHelt BinMiueHo y BapiaHTi i3
3acTOCyBaHHAM Mpernapary CTHMIIO.

Pocmam  copty KomaHmop Bimpi3HAINCH [EIIO
OUTBIIIOI0 KUTBKICTIO MAroHIB Mpu 00poOIli mpenapataMu
Crumrio ta Bioman. Kpami moxa3HMKH TPOIyKTHBHOL

Ta6auuns 2

KYIIMCTOCT]I BiIMIYEHO Yy POCIHMH SUMEHIO SIPOro IpH
3aCTOCYBaHHI IpernapaTty PeHromaHT.

Jocuth BHCOKY e€(eKTHBHICTh JOCIHIIKyBaHHUX
peryisiTopiB  pocTy pOCIMH Ha  IPONYKTHBHICTBH
SYMEHIO SIPOTO B arpoCKOJIOTIYHMX yMOBaX 30HH
[Momiccs BiaMiueHO TpHU MOE€THAHHI OOPOOKM HACiHHS
3 OONPHCKYBaHHIM POCIIMH IIiJT Yac BereTauii (maoan. 2).

Brms perynsaTopiB pocTy Ha MOKa3HUKH MPOAYKTUBHOCTI SIAMEHIO SIPOTO

Copr Eneit Copt Komanzgop
BapianT 3€peH y Maca 3epHa maca 1000 YpOXKaHHICTB, 3EpEH y Maca 3epHa Mmaca 1000 YpPOXKaHHICTB,
KOJIOCI, T 3 KoJIoca, T' HACIHUH, T T/ra KOJIOCI, 1T 3 K0JIOCa, T HACIHHH, I T/ra
KonTpons 17,2 1,02 433 3,69 20,4 1,08 46,2 3,98
Biocmn 18,6 1,12 47,8 4,10 20,8 1,18 51,7 4,42
Bionan 18,8 1,11 47,5 4,08 20,3 1,18 51,1 4,36
Penromrant 18,4 1,16 49,5 4,22 21,4 1,23 53,4 4,65
Crummo 18,8 1,14 48,4 4,19 21,1 1,21 52,2 4,54
HIP s 0,2 0,18
Haiikpamumu [IOKa3HUKaMU TIPOAYKTUBHOCTI Binpmr eheKTHBHIM TaKOX BUSABIIIOCH 3aCTOCYBaHHS

STIMEHIO SPOTO BiJPI3HSJINCH MOCIBU 32 YMOBH 0OpOOKH
npenapatoM PeHromiaHT, sKWi 3aJeKHO Bill COPTY

mperapatry CTHUMIIO TOPIBHSHO 3 PICTPEryIsTOpaMu
Biocun Ta bionan.

3abe3neuyBaB Ha 13,7-13,9 % Oinbmry mMacy 3epHa 3 3acTOCYBaHHSl ~ PEryJisiTOpiB  POCTy  IO3UTHUBHO
konoca, Ha 14,3—15,6 % — macy 1000 HaciHuH Ta Ha BIUIMBAJIO Ha SIKICTh BpOXKato (maobiu. 3).
14,4-16,8 % Oinpiry ypoxaiHICTh 3epHa MOPIBHSHO 3
KOHTPOJILHUM BapiaHTOM.
Tabauus 3
BB perymnsTopiB pocTy Ha IOKa3HHUKH SIKOCTI 3€pHa SIMEHIO Aporo, % Ha c. p.
S : Copr Eneit : Copt Komanmop
O1JI0K KpoxMaJjib KAPHU 30J1a G1JI0K KpoxMaJjib JKUpHU 30J1a
KonTpons 11,34 63,48 2,48 2,58 11,4 62,3 2,54 2,58
Biocun 11,47 64,34 2,70 2,60 11,52 64,2 2,62 2,68
bionan 11,42 63,86 2,66 2,59 11,48 63,8 2,58 2,62
Penronnanr 11,68 63,84 2,71 2,63 11,64 62,4 2,76 2,70
Crummo 11,65 63,73 2,69 2,61 11,56 63,1 2,70 2,72
3acToCyBaHHSI  PICTPETYJIOIOYMX  IpenapariB  y BucnoBknu

MociBax sIIMEHI0 siporo copTy Eneli 3abesmeuye
30utbIIeHHS BMicTy Oinka Ha 0,08—0,34 %, kpoxmaiwo —
Ha 0,36-0,86 %, xwupiB — 0,18-0,23 %, 30mx — 0,01-
0,05 %, copty Komaumop — ma 0,08-0,24 %, 0,1-1,9 %,
0,04-0,22 %, 0,04-0,14 % BigmoBigHO.

[lepennociBHa 00poOKa HaCiHHS SYMEHIO SIPOTO
copry Komanmop perymatopamu pocty 3abesrnedye
30IIBIIEHHST HOTO ITOJBOBOI CXOOCTI Ha 3,9-5.4 %,
copty Eneii — Ha 4,5-6,8 %.
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3aJexXHO BiJl COPTY Ta 3acCTOCYBAaHHS PETyJSTODIB
pocTy Koe(illieHT 3arajJbHOr0 KyIIEHHS POCIUH SYMEHIO
cknaaas 2,9-3,3, npoaykrtuBHoro — 1,3-1,7.

Haiikpamgi MOKa3HMKH TPOAYKTHBHOCTI STUMEHIO
siporo 3abe3nedye 00poOka npenapaTom PeHroruianr, mo
3aJIeXKHO Bif copTy cnpusie popmysanHio Ha 13,7-13,9 %
6ol Macu 3epHa 3 Kojoca, Ha 14,3-15,6 % — macu
1000 nacinue T2 Ha 14,4-16,8 % Oinbmoi yposxkaiHOCTI
3epHa MOPIBHAHO 3 KOHTPOJIBEHUM BapiaHTOM.

3acTocyBaHHS  PICTPETyNIOIOYHMX TIpemapaTiB  y
mociBax sAMEHI0 siporo copTy Emrelt 3abesmeuye
30inbIIeHHS BMicTy Oinka Ha 0,08—0,34 %, kpoxmaiwo —
Ha 0,36-0,86 %, xwupis — 0,18-0,23 %, 3011 — 0,01—
0,05 %, copry Komanmop — na 0,08-0,24 %, 0,1-1,9 %,
0,04-0,22 %, 0,04-0,14 % BignoBigHO.

Kondukr inTepecis

ABTOp CTBEpIXKy€ TPO BIACYTHICTH KOHDIIKTY
IHTEpeCiB MOJI0 BUKJIATy Ta PE3yJIbTATIB AOCIIKEHb.
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The research aimed to reveal the specific features of adaptive plasticity expression in varieties and hybrids of
different maturity groups by analysing the dynamics of physiological indicators of the water regime during critical
phases of plant growth. The research was conducted under field conditions at the Polissia Research Department of
the Institute for Potato Research, NAAS (Zhytomyr Polissia) in 2024-2025 and involved 45 potato genotypes. Water
retention capacity (WRC) and water recovery capacity (WReC) coefficients were assessed under laboratory
conditions by sampling leaf material at the following growth stages: budding, flowering, active tuber formation, and
yield accumulation. These measurements were taken in parallel with the determination of the hydrothermal
coefficient (HTC). A consistent decrease in WRC by 16-20 % and WReC by 15-30 % was observed throughout the
growth phases, reflecting the progressive water stress experienced by the plants. Early-ripening varieties showed the
highest sensitivity to stress, whereas hybrid material of all maturity groups exhibited relatively greater stability of
these parameters. Middle-early hybrids demonstrated a more stable water regime compared with varieties of the
same maturity group, particularly in terms of water balance recovery. Mid-ripening genotypes exhibited the highest
level of water homeostasis, even in the later stages of ontogenesis (WRC = 59 %, WReC = 86 %). Correlation
analysis confirmed the presence of positive relationships between HTC and water regime parameters, differentiated
by maturity groups: early genotypes showed a higher sensitivity of water recovery processes to moisture availability
(r = 0.90), middle-early genotypes were characterized by moderate and stable correlations, while mid-ripening
genotypes displayed the lowest correlation coefficients, reflecting their relative independence from fluctuations in
hydrothermal conditions. Hierarchical clustering divided the potato genotype collection into two main groups based
on water-exchange strategies: Cluster I (n = 26) with elevated water retention and recovery coefficients (WRC =
69.7 + 1.9 %, WReC =98.2 + 2.4 %) and Cluster II (n = 19) with moderate values (WRC = 64.2 3.1 %, WReC =
91.3 £+ 2.8 %). Genotypes and divergent forms with WReC exceeding 100 % were identified. Among the promising
sources for drought resistance breeding, the following hybrids were highlighted: (P.14.3/5, P.16.50-16, P.17.44-1,
P.19.15-16, P.17.24-26, P.15.56-10, P.17.29/21, P.17.38/16, P.15.5/27, P.17.20-13, P.13.52-11, P.13.42/3,
P.17.34/8, P.17.30-3, P.17.39/22) and varieties (Tyras, Mezhyrichka 11, Opillia, Zhytnytsia, Myroslava, Lietana).
The obtained results confirm the effectiveness of using water retention and recovery coefficients as markers for
assessing the adaptive potential of genotypes and provide a scientific foundation for improving breeding programs
towards enhancing potato resistance to abiotic stress.

Keywords: potato, breeding material, plant water homeostasis, adaptive potential, water stress (abiotic),
physiological response, genetic differentiation for water deficit tolerance.

Di3i0/10TiYHI aCNIeKTH AJANTHUBHOI IJIACTUYHOCTI COPTIB i riopuais Solanum tuberosum L.
NpH pPi3HUX Bapianiax rixporepmivnoro pe:xkumy Ilogices Ykpainu

H. B. Iucapenko' | M. M. ®ypaura’ | H. A. 3axapuyk’ | B. B. T'opaieHko”

Toniceke nocninne
Bimtinenns [ucturyTy
kaprorusipctea HAAH,

c. ®enopiska,
JKuromupcbka 061., Ykpaina

2[HCTHTYTY KapTOILISPCTBA
HAAH,

cmT. Heminraese,
KuiBcbka 00:1., Ykpaina

Meroro pocnikeHHs OyJI0 BUSBICHHS OCOOIUBOCTI MPOSIBY aJANTUBHOI IIACTHYHOCTI COPTIB i riOPHAIB Pi3HUX
IPYI CTUTIIOCTI NIIIXOM aHaTi3y JUHAMIKH ()i310JI0TIYHHIX NOKA3HHUKIB BOAHOTO PEXXUMY y KpUTUUHI (ha3u PO3BUTKY
pociuH. JlocmifkeHHs BHKOHAaHO B IONBOBHX yMoBax llomicekoro mocmimHoro Bimminenns IK HAAH
(OKuromupcoke Ilomices) B 2024-2025 pp. Ha 45-tm reHotumax kapromm. OmniHioBamM Koe(ilieHTH
BojoyTpumaHHs (KBy) ta BogosinHoBneHHs (KBB) y 1a00paTOpHUX yMOBax, BiJOMPAIOUH 3pa3KH JIUCTKIB y da3ax:
OyToHi3amil, KBiTyBaHHS, AaKTHBHOIO OyJIb00yTBOPEHHS Ta HAKONUYCHHS INPOJYKTUBHOCTI, MapalelbHO 3
BU3HAUCHHSIM TiipoTepMiuHOro koedimienra (I'TK). BeranosneHo 3akonomipae 3umkenHs KBy Ha 16-20 % ta Ke
Ha 15-30 % ympomoBx (a3 po3BHTKY, IO BimoOpaxxae IpOrpecylounii BOJHUN cTpec y pociuH. Pamni coptn
BUSIBUIM HaHOUIBIIY Yy TIIHBICT IO CTPECY, TOI SIK MOpHIHUIA MaTepial yCix IpyIl CTHIJIOCTI MaB BiJHOCHO BHIILY
CTa0lNBHICTh MOKa3HUKIB. CepenHbOpaHHI TIOPUIN Main CTIHKIMMI BOJHUH PEXHUM MOPIBHSIHO i3 COpTaMU Ii€i
TPYIH, 30KpeMa 3a BiJTHOBJICHHSAM BOJHOTO Oanancy. CepeIHbOCTUIII TEHOTHIIN Bifi3HAYaINCs HABUIIIMM PiBHEM
BOJHOTO TOMEOCTa3y HaBiTh y mi3HIX (azax oHrorenesy (KBy =59 %, KBB =86 %). Kopemmiiinuii aHami3
MiATBEPANB HAsIBHICTh MO3UTHBHUX 3anexHocTei Mixk ['TK Ta mokasHUKaMu BOAHOTO PEXHMY 3 AU(EpeHLiaLier0
3a TpyIaMy CTHUIJIOCTi: Y PaHHIX T€HOTHIIB IPOSIBISLIACS BHUINA Yy TJIMBICTh MPOIECIB BOJOBIJHOBICHHS 0 PiBHA
3BosiokeHHs (r = 0,90), cepeJHPOPAHHI XapaKTePH3yBAIKCI IOMIPHUMHU CTAOUIBHUMH 3B’ I3KaMH, CEPEIHbOCTHIII
COPTH JEMOHCTPYBAIU HaifHIDKY1 Koe(ilieHTH KOpeIsiii, o BioOpaXkae iX BiTHOCHY aBTOHOMHICTb BiJ] KOJIMIBaHb
rigpoTepMiuyHuX yMoB. lepapXiuHa KiacTepusallis po3/iinia KOJIEKIi0 TeHOTHIIB KapTOIUT Ha JABI OCHOBHI IPYIIH
3a cTparerismu BoaHoro oominy: Knacrep I (n=26) 3 minBumieHuMy 3HaUCHHSIMH KOS(DIIi€HTiB BOTOYTPUMAHHS Ta
BojoBiguoienHs (KBy = 69,7+1,9 %, Kes = 98,2424 %) ta Knactep Il (n=19) 3 momipaumu (KBy = 64,2+3,1 %,
KB = 91,3+2,8 %). BusBneHo renotunu Ta auBepreHTHI Qopmu 3 mokasHukamu KB monan 100 %. Cepen
MEepPCIIEKTHBHUX JKEpeN sl CeleKiii Ha mocyxocTiikicts Buaineno riopumu (I1.14.3/5, 11.16.50-16, I1.17.44-1,
I1.19.15-16, I1.17.24-26, 11.15.56-10, I1.17.29/21, I1.17.38/16, I1.15.5/27, 11.17.20-13, I1.13.52-11, T1.13.42/3,
11.17.34/8, 11.17.30-3, 11.17.39/22) ta coptu (Tupac, Mexupiuka 11, Omimuts, Xutauusa, Mupocnasa, Jlerana).
OtpuMaHi pe3yNbTaTH MiATBEPKYIOTh €(EKTHBHICT BHKOPHCTAaHHS KOC(DII[i€HTIB BOJOYTPUMAHHS Ta
BOJIOBIJHOBJICHHSI SIK MapKepiB OLIHKM aJalTUBHOTO MMOTEHLIaNy FeHOTHUIIIB i CTBOPIOIOTh HAYKOBE MiAIPYHTS IS
YAOCKOHAJICHHSI CEJIEKIIITHIX MPOorpaM y HampsiMi MiABUIIEHHS CTIHKOCTI KapTOILTi 10 aGi0OTHIHOTO CTpecy.

KurouoBi cj10Ba: KapToIIs, CeNeKIiHHMiT MaTepiai, BOIHUII roMeocTas POCIINH, aJaNTHBHHHI TOTSHIIi a1, BOJHUH
ctpec (abioTuuHMit), (Bi3ionoriuHa peaiis, reHeTH4Ha IuepeHIianis 3a CTIHKICTIO 10 BOAHOTO AediluTy.

Biomiorpadiunuii onuc ast wuryBaunst: [Tucapenxo H. B., @ypouea M. M., 3axapuyx H. A., I'opdicnxo B. B. ®i3i0J0TiuHi acleKTH aJanTHBHOL
IUIACTHYHOCTI COPTIB i TibpuniB Solanum tuberosum L. mpu pisHHX Bapiamisx rigporepmiunoro pexumy I[lomices Yipainu. Scientific Progress &
Innovations. 2025. Ne 28 (4). C. 10-22.
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Beryn

CrpiMKe NOCHICHHS KIIMaTHYHHUX 3MiH y CXinmHii
€BpOIIi CIPUYUHSIE YACTIII Ta TOIOBXKEHI EPiOIH TITHIX
MOCYX Yy perioHax, siKi paHillle Malli JOCTaTHE 3BOJIO-
YKCHHS. 3TiTHO 3 METEOCIIOCTEPEKECHHAMH OCTaHHIX JAeCs-
THniTh, y 30HI Ilomices VYkpaiHum Big3HadaeTbes
3pOCTaHHA CEpPEeTHBOPIYHUX TEMIeparyp, pi3ki KOIH-
BaHHS TEMIIEPAaTypPHHUX PEKHMIB, CKOPOUYEHHS KiTBKOCTI
OmajiB y JTHIHA mepiof Ta mosiBa KOPOTKOYACHHX 3JIHBO-
BHX OMAJiB, IO CYTTEBO 3MIHIOE TiIPOTEpMiYHNUIT OamaHC
arponanamadTis [1-3]. Taki TeHAEHIIT CTBOPIOIOTH
CepHO3HI PHU3MKM Ul CTaOUIBLHOCTI BPOXKAiB KYJIBTYP,
TpamuiliitHo BupoiryBanux y Ilomicei, 30kpeMa KapToruti
(Solanum tuberosum L.), sika 3aJUIIA€TBCS OIHIEID 3
OCHOBHHMX NPOJIOBOJIBYMX KYJIbTYp YKpainu [4].

Jedinut Bonoru € 0JHUM i3 IPOBIAHUX 0OMEKYBaIIb-
HUX YUHHHKIB TPOJYyKTHBHOCTI KapTOILT y cBiTi [5-7].
s xyapTypa Mae BIIHOCHO TIOBEPXHEBY KOPEHEBY
cucreMy (=85 % KOpEHIB pO3TallOBaHi y BEPXHIX O
30 cM mapi IpyHTY) Ta BHCOKY TpaHCIHipalliifHy aKTHB-
HICTh, IO POOUTH 1i OCOOJIMBO UYTIMBOIO IO BOJHOTO
cTpecy Ha eramnax (opMyBaHHS Ta HAKOMMYECHHS Macu
Oyns6 [8—10]. B ymoBax medinuty Boau BinOyBarOThC
3HIDKEHHSI (POTOCHHTETHYHOI AaKTHUBHOCTI, TPHUCKOPEHE
CTapiHHS JUCTKIB 1 HOPYIIEHHS BOJHOTO TOMEOCTasy, M0
NPU3BOJUTH /IO BTPaTH BPOXKAIO Ta 3HIDKEHHS SIKOCTI
Oyns0 [11]. 3HauHE CKOPOUYEHHS JTUCTKOBOI MOBEPXHi Ta
Ha/I3eMHOI OioMacu 00MeXy€e HAIXO/DKCHHS aCUMIIITHTIB
Jutst popmyBaHHs Oyss0 [12]. PiBeHb 3HMKEHHS BpOJKaii-
HOCTI BU3HAYAETHCS IHTCHCUBHICTIO Ie(IillUTy BOIU:
Martinez-Romero et al. (2019) [13] Big3HauaroTh, IIO
3MeHIIeHHS oauBy Ha 20 % Bij ONTHMAIBEHOTO IIPHU3BO-
JUTH 10 MaJiHHA BPOXKaK HpUOIM3HO Ha 5 %, TOmi sIK
Greenwood et al. (2010) [14] mOBiAOMISIOTE, IIO TIPH
nedimuri noHax 35 % TeMnu pocTy iCTOTHO 3HIKYIOTBCS
1 BTpaTH BPOXKAIO CTAIOTh KPUTHIHUMHU.

3BakKaroud Ha I1i BUKJIMKH, TIONTYK €EKTHBHUX METO-
IIiB OIIIHKM aJalTHBHOCTI CENEKIITHOTO MaTepialry a0
a0l0THYHOTO CTPECy € KIFOYOBHM 3aBIAHHSAM Cy4acHOTO
kapTomsipctea [15]. Y MDKHapOAHUX JOCTIIKCHHSIX
LIMPOKO BUKOPHUCTOBYIOTH (Di3i0JIOTiUHI  IHIMKATOPH
BOJIHOTO CTaHy pociiuH, 30kpema Relative Water Content
(RWC) Ta moxa3sHMKM OCMOTHYHOTO PEryIIOBaHHS, K
KpuTepii TOJepaHTHOCTI A0 BoaHOro  aediuury.
Hanpukian, Verbeke et al. (2022) [16] mokazanwm, 1mo
OCMOTHYHA aJlanTallis y MIICHUI] BapitoBaacs 3aJIeKHO
Bin (eHoda3m i yMOB BOJHOTO CTpPECY, BHMipIOBaHHX
Yyepe3 OCMOTHYHHM NOTeHmiaN i Bogaui BMicT. Elsayed et
al. (2021) [17] 3acTtocyBanu rinepcHeKTpaNbHI 1HICKCH
s TouHoro BusHaueHHs Leaf RWC i fioro 3B’s3Ky 3
YPOXKAUHICTIO, TMIIKPECIIOYN TPAKTHYHY I[IHHICThH
uporo ¢iziosoriunoro mokazuuka. Jlocmimkenus Soltys-
Kalina et al. (2016) [18] 30cepemkyBaiiocs 6e3mocepen-
HbO Ha KapTOIUTi, BUB4YarOuM JMCcTKOBY RWC Ta Bpoxaii
coptie ‘Wauseon’, ‘Katahdin’ Ta iHmwMX Mg BOIHUM
ctpecoM; copT Wauseon Toka3aB MiHIMaJIbHE 3HUKCHHS
sk RWC, Tak i BpoxaiHOCTI, IO CBIAYUTH IPO HOro
BHCOKY ToJIepaHTHicTh o mocyxu. Orimsn Farooq et al.
(2009) [19] y3aranbHIOE OCHOBHI MEXaHI3MH BIUIUBY
MOCYXH Ha POCIHMHH, BKIIOYHO 3 IMOPYLIEHHSIM (OTO-
CHHTE3Y Ta BOAHOIO OajaHCy, 3a0e3Meuyloun MeTo10510-
rivHAN GyHIaMEHT AJIs JOCHIDKEHB aarTartii.

B Vkpaini intepec 10 (izionoriyHUX MapKepiB CTi-
KOCTI KapTOIUIi 3pOCTa€ Ha TJIi KJIIMaTUYHUX 3MiH, IpOTE
CHCTEMHI JIOCIHI/DKEHHSI CeJISKI[IHHOro MaTepialy B
ymoBax [loiniccs 3anumarThest oomMexxeHnMu. Cenexiris
Ha CTIHKICTb JIO CTpECy IPYHTYETHCS Ha BUBYEHHI 3aKOHO-
MipHOCTEH (OpPMyBaHHS aTalTUBHUX peakiliii Ta BU3HA-
4YeHHI Mop(do-aHATOMIYHHX, (i3i0M0r0-610XiMIYHHX i
MOJIEKYJISIPHAX XapaKTePHUCTHK, SKi 3a0e3MeyIoTh pe3n-
CTCHTHICTh KyNbTypH 1m0 mocyxu [20-23]. V mpaktumi
HAYKOBHUX JTOCTI/IKEHb ITUPOKO 3aCTOCOBYIOTH iHICKCHHUN
MAXIA UTS aHANI3Y peakilii COPTiB Ha BOMHUHA Aedimur,
SKAM OILIIHIOE BTPATy BPOXKAIO MOPIBHSHO 3 ONTHMAaJb-
HUMH yMOBaMH 1 BHKOPHCTOBYEThCS JUII BiIOOpY
nocyxocTiiikux (opm [24-26]. OcoOJIMBO BaXKIUBHM
KpPHUTEpIEM € BOJOYTPUMYBaJlbHa 3/aTHICTh TKaHUH
JIUCTKA Ta iXHS CIPOMOXKHICTH IIBHIKO BIIHOBIIIOBATH
BOJHMH OanaHc michs nocyuummBoro nepioay. Takwii
MiXig HEe Ja€ TPsAMOTO BHMIpPY BpPOXKAaHHOCTI, TpoTe
BiToOpaxkae MOTEHITia)l POCIUHY BiTHOBIIOBATH (i3i0JI0-
rivHi, 6ioXiMiuHI Ta MONEKyJsIpHI (QyHKIII, Mo crpuse
(opMyBaHHIO BHUCOKOI TPOIYKTUBHOCTI IIOPiBHSHO
3 HEMOCYXOCTifikumu TeHoTtmmamu [27, 28]. Jng
ymoB Ilomiccss Oyno moka3aHo e(EeKTHBHICTH OIlIHKH
KOe(DII[IEHTIB BOJOYTPHMAaHHS Ta BOJOBIIHOBJICHHS
kaprormai [29-31], mo mo3BoJIIE TIWOIIE 3pPO3yMITH
MeXaHi3MH ajanTamii 1 BUSBUTH CEJEKIINHO I[IHHI
JoKepera CTIHKOCTi.

OTxe, BUKOPUCTAHHS (Di3i0JIOTIYHUX TIOKA3HUKIB
BOJHOTO peXuMy, Takux sk RWC Ta BimgHOBIOBaJIbHA
3aTHICTh, € C(EKTHBHAM WIiIXOIOM s BigOoOpy
aJaNTUBHUX TCHOTHUIIIB Yy CENCKIiHIA mpakTuili. BogHo-
yac Bi3HAYAETHCA ACQIUT JaHUX MIOA0 PEaKIlii COPTIiB
i riOpuAiB pi3HUX IPYI CTUIJIOCTI Ha 3MIHHUH TigpoTep-
MIYHUH pEXHMM Y OJKOPCTKHX KIIMAaTHYHHUX YMOBax
TTomices VYkpainn. AKTyalbHICTh MO JAIBIINX
JOCTIKeHp 00yMOBJIeHa MOTpeboro iHTerparii BOIHO-
(izioNoTiYHAX KPUTEPIiB i3 KIIMATHYHUMH JAHUMH JIS
M ABUIIEHAS e()EeKTUBHOCTI CEIEKIIHHOTO 000pY.

MeTa gociaKeHHsa

BusiBuTH 0CO0IMBOCTI ITPOSIBY aJaNTHBHOI IIACTHY-
HOCTI COpTIB 1 riOpuniB kapromti (Solanum tuberosum L.)
PI3HHX IPYIl CTHIJIOCTI B YMOBaxX 3MiH TiJpOTEPMI4HOTO
pexxumy Iomicest YkpalHu HUISIXOM aHATI3y THHAMIKH Ta
B3a€MO3B’S3KiB  (Di310JIOTIYHMX TMOKA3HUKIB BOIHOTO
PEKUMY BIPOOBK KPUTHUHHX (a3 PO3BUTKY POCIIHH.

Jnst mocsirHeHHsT MeTH OyJ10 BU3HAYEHO TaKi 3a80aHHSL:

1. OxapakTepu3yBaTd  JOUHAMIKY  KOe(QIiI[i€HTiB
Bomoytpumanas (KBy) ta BomomimHoBnenns (KBB) y
COpTiB 1 riOpuaiB pI3HUX TPy CTUIJIOCTI BIPOJOBXK
KPUTHYHHX (Da3 OHTOTEHE3Y.

2.3’acyBaTd  BIIMIHHOCTI MDK COPTOBHM  Ta
ribpugHuM MaTepiasioM 3a piBHEM CTaOUTBHOCTI Ta
CTIHKOCTI 10 BOJHOTO CTpEcy.

3. BusBuTH KOpeysmiiHi 3B’S3KH MK TiApOTepMid-
HuM koedinientom (I'TK) Ta moka3sHMKamMu BOJHOTO
PEXUMY 3aJIeKHO BiJl TPYIH CTHIJIOCTI M THITY CEJICKIIiH-
HOTO MaTepiaiy.

4. Buginuti copT W TiOpuaMm 3 BUCOKHMH Ta
crabinpauMu 3HaueHHsMH KBy 1 KBB sk mepcrnekTuBHi
JoKepena TSt CeNeKIlii KapTOoIlIi Ha MMOCYXOCTIHKICTb.
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5. Onucatu nudepeHIlianilo reHOTHITB 3a JI0IOMO-
rOI0 KJIACTEepH3allii Ha OCHOBI IOKAa3HUKIB BOJHOTO
PEXUMY JIJIS OLIIHKY TEHETHYHOI MIHJIMBOCTI aJall THBHIX
O3HaK.

Martepianu i MmeToau

JlocmikeHHS 3 OI[IHKM aJanTUBHOI INIACTHYHOCTI 3a
(hizionoridyHo0 peakiiero pocauH kaprorum (Solanum
tuberosum L.) BUKOHaHO B TIOJIKOBIH ciBO3MiHi J1abopaTo-
pii cenmekmii Ta HaciHHMOTBa KapTorut Ilomicekoro
JIOCHIAHOTO  BiJAIEHHS [HCTUTYTY KapToIUIIpCcTBa
HAAH B 2024-2025 pp. [ocnigHe mojie po3raiioBaHe
B 30Hi JKuromupcrekoro Ilomices Ykpainu (50,7011° N,
29,3400° E, Bucota= 148 M), sika XapaKTepU3yeThCS
MOMIpPHO-KOHTHHEHTAJIbHUM ~ KJIIMATOM 3 BHPa3HUMHU
MDKPIYHUMH KOJIMBAHHSIMH T1JPOTEPMIYHOTO PEKUMY.

IpyHTH — IEPHOBO-MI3ONUCTI Mill[aHi, THUIIOBI IJIs
IMomiccs, 3 HM3bKUM BMicTOM rymycy (< 0,8 %), kucmoro
peaktiero rpyHTOBOro po3unHy (pH <5,0), HH3bKHM
CTylleHeM HacuueHHs ocHoBaMu (<50 %) Ta Manoro
€MHICTIO BOJIOTH (TIOJIOBAa BOJOTOEMHICTE 10 ~21 %).
3a rpaHyJIOMETPHUYHHAM CKJIQJIOM NepeBa)kae MiliaHa
¢bpakuist (= 93-96 %), a yacTka NUITyBaTO-TIIMHUCTOI
¢bpakuii cranoBuTh =~ 4-7 %.

[Mpeamer pocmimxenHs. OuiHOBaIM COpPTH  Ta
MEPCIEKTHBHI T1OpUAM PI3HUX TPYI CTHUIVIOCTI CETEKIIil
[ToniceKkoro nocmigHOTO BiAMIeHHS 1 [HCTHTYTY KapToII-
mspctBa HAAH. T'pynu cturimocti copTiB Ta TiOpuIiB
BU3HAYalM 32 KOMIUICKCOM O3HAK: TPUBAJIICTIO BereTa-
hiffHoro rmepioxy, AMHAMIKOIO Tmepeliry OCHOBHHMX
¢deHonoriyHux a3, TeMIaMH HAPOCTaHHS BPOXKAI0 Ha
KOHTPOJILHUX TepMiHax (60-65 Ta 75-80 neHb Bin
calliHHA), a TakoX 3a MOpP(}o-(i3i0JOriYHUM CTaHOM
POCIUH NPOTATOM CE30HY JOCHTIIKEHb.

PannabocTurni (Bereramiitauii mepion no 100 nHiB):

Coptu — Crayta, Tupac, Panomucis, B3iperp.

Tiopuon — 3.16.50-16 (Mexwupiuka 11 / Bellarosa),
I1.17.38/4 (Bekrap / Pamomucine), I1.16.16-9 (I1.12.2-
3/11.12.19-15), 11.17.20-3 (Ilaman / B3ipens), 11.17.24-

26 (I1.1348-22 /I1.13.17-1), 11.17.44-1 (3eneHnwmii
raii / Crokyca), I1.19.15-16 (Pagomucuns / Citana),
I1.19.15-13 (Pagomucis / Ceitana), I1.14.3/5

(Bumip / H.05.3-5).

CepennbopanHi (101-115 gniB):

Coptu — [Maptrep, Mexupiuka 11, Omims, CBitaHa,
Bazamis.

lopuom — I1.16.40/2 (I1.03.1-6 / Karlena), I1.15.5/27
(I1.09.27/9 / Buropa), I1.15.56-10 (I1.09.77/5 0 / Ilomo-
nsgHka), [11.17.29/21 (Bekrap / Bzipemns), I1.17.13/7
(H.11.12-8 / TTaptrep), I1.17.38/16  (Bexrap / Pago-
Mucie), 11.17.28-2 (Jlines / B3ipeus), 11.18.87/2 (F1 B.9-
10-11), TI1.17.19-26 (I1.13.54-2 / B3ipeup), I1.17.1-4
(I1.10.11-5 / Aladin), I1.19.15-18 (Pagomucis / Citana),
I1.17.20-13  (ITanam / B3ipeup), 3.14.64-2  (Bepe-
ciska / Ctpymok), [1.13.52-11 (I'ypmasn / I1.07.85/13).

Cepeanbocturii (116—-130 auiB):

Coptu — Jlerana, XXurauis, Mupocnaga, J[»aBeniHa,
JvBuHa.

lopumn - 3.16.59-10 (IpOunwkuii / [Tomomnis),
[1.17.34/8 (AyOpasa / B3ipeus), I1.17.39/22 (Mar / Pano-
mucip), I1.18.78/1 (Jlerana/ ®anbBapk), [.10.6/23
(I'.89.715c88 / Tupac), I1.17.30-3 (3opauxa / B3ipens),

I1.18.51/3 (I'.08.197/105/Red Konik), TI1.13.42/3
(ITomomnis / Jlerana).

Jocmin 3akmagamd Ha JBOPSAKOBHX JUISHKAX 13
Mixpsaansm 0,70 M Ta BiICTaHHIO MiX pPOCIHHAMHU B
paaky 0,25wm. JloBkuHa psaka CcTaHoBWwIa 7,5M
(30 pocmuH / psnok), mmmpuHa IiITHKA — 1,40 M;
obmikoBa toma — 10,50 w2 T'ycrora CTOSHHS —
57,1 tac. pocmue/ra. s camiHHS BUKOPHUCTOBYBAJIHN
HaciHHeBi OynpOm ¢pakmii 45-55r1. Tepmin camiHHS
2024-2025 pokiB mpumamaB Ha APYTy ICKaxy TpPaBHS.
MinepanpHe OKMBIICHHS 3a0e3ledyBajlll BHECEHHSIM
noOpUB y mepioj caaiHHA B JOKAJbHHUN CHOCIO y 1031
N-P.0s—K-O = 8-20-40 kr/ra 1. p., IO BigNOBiAAIO
CTapTOBOMY >KUBIICHHIO KyJIbTypH. Jl01aTKOBO 3aCTOCO-
BYBaJIM IiJDKUBJICHHSI cyibdarom amonito (1,0 /ra) y
(ha3i aKTUBHOT'O POCTY POCIHH. 3aXUCT POCIIUH 3IHCHIO-
BaJIM BIAMOBIZAHO JO 3araIbHONPUHHATHX JUIs KYJIbTYpH
perIaMeHTiB iHTETPOBAaHOI CUCTEMH 3aXHUCTy, Oe3 3acTo-
CyBaHHS 3pOIICHHS.

Binbip 3paskiB i ¢peHomnoris. s KO)KHOTO TeHOTHITY
B KOXXHOMY TIOBTOpEHHI Bimbupamu 1o 10 JHCTKiB
CEpeIHbOTO SIpycy 3 (i3i0NOTiYHO AKTWBHUX IATrOHiB.
Bin6ip BukoHyBasm y pankoBi roauHu (07:00-8:00) 3a
BIZICyTHOCTI OIajiB, y YOTHPH CTPOKHU BereTarlii: OyToHi-
3anis (I o6nik), usitinns (I11), akTuBHE OYIEO0YTBOPEHHS
(I11), nakonmyenns npoxaykrusHocTi (IV), 3 iHTepBanoM
14-15 nHis.

Busnauenns BojgHoro pexumy (Ksy, KBB) mposo-
AT 32 METOAMKOIO, OTHCAaHOI0 B IAaTeHTI | puroproka
ta iH. (2002) [32]. Ceixka maca (Mo): IUCTKH Opazy Micis
BinOOpy 3BaXXKyBalM Ha aHAIITHYHUX Tepe3ax (TOUHICTh
+ 0,001 r). Yactrose 3HeBogHeHH: (KBY): 3pa3ku po3mi-
IIyBaIM Ha CTeJakaX y BEHTHILOBAHOMY IPUMIIICHHI
3a ymoBu 20-22 °C i BigHOCHIN Bomorocti 45-60 %
npoTsroM 24 TOAWH; TMicis 1boro 3BaxyBamu (Mi).
BigHosienns BogHoro 6anancy (KBB): nucTku 3aHypro-
BaJIM y TUCTWIbOBaHy Boxy mpu 2022 °C Ha 24 ronuH y
HamiBTeMpsiBi; Tiepen 3BaxyBaHHsIM (M:) TOBEPXHEBY
BOJIY BHJIy4ajH (UIBTPYBAILHUM I1allepOM.

IToka3Huku:

M
xoedimient pooyrpumanns —  Key(%)= V] x100

0

M
Koe(illi€eHT BOJIOBITHOBICHHS — KS@(%): Vz %100
0

[loneHHi MeTeonaHi IIONO TEMIIEpaTypH MOBITPS
oTpumyBaiu i3 cepBicy «Pamap mnorozma», KUIBKICTb
ONa/iB BM3HAYalM LUIIXOM BJIACHUX BHMIPIOBaHb Ha
JIOCHiMHIN minsgHIi. [HTEHCHBHICTH IMOCYXH B Hepion
BinOOpy 3pa3KiB BU3HAYAIHN 32 TiIPOTEPMITHUM Koedirli-
earom (I'TK) 3a popmymoro (3) Censrinosa [33]:

0.1x2toC
e »t — cymMa cepeaHbOoI00OBHX TeMIepaTyp

> 10 °C 3a mepion, Y, r — cyMa OnajiiB 3a TOU JKe Iepiof
(mm). T'pamauito I'TK (rizpotepmiyHoro koedimienra)
BUKOPUCTOBYBAJIU BiNOBITHO 10 Kiacudikaii, omyoJi-
KoBaHOi y «CJIOBHHMKY arpoHOMa» (SuperAgronom.com):
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< 0,4 — nyxe cunbHa nocyxa; 0,4-0,5 — cuibHa nocyxa;
0,6-0,7 — cepenns mocyxa; 0,8-0,9 — cmabka mocyxa;
1,0-1,5 JIOCTaTHLO BoJormi; > 1,5 — HaaAMIpHO
BOJIOTHH.

3nayenHs ['TK gns meBHoi BereramiiiHoi (asu
PO3BUTKY pociuH y mepiog obmiky 2024-2025 pokis
MIpeCTaBIeHO Ha puc. 1.

a@ue (024 —0=—2025

I 06nix (GyToHi3aIiT) 1T o6mik (uBiTiHHS)

1II 06nix (akTHBHOTO
OyJIbOOYTBOPEHHS )

IV o6inik (HaKOMUYEHHS
MPOITYKTHUBHOCTI)

Puc. 1. I'inporepmiunnii koediuient (I'TK) y kmouosi ¢asu po3surky kaproruti (I-1V obmikn) 2024-2025 poxis

Ipumimxu: iepmnit 00K NPUIAB Ha NEpIly AeKaay JIMITHS, IPYTHH — HA TPETIO JIeKaly JINIHS,
TpPeTii — Ha NepIy AeKaay CepIHs, YeTBEPTUIl — Ha JPYTY JeKaly CepIIHs.

3HauenHs rigporepmidHoro koedimienta (I'TK)
Y POKH AOCIIKEHb CBiIYaTh MPO MMEPEBAKAHHS ITOCYIII-
uBHUX yMOB. 2024 poky B nepmui, qpyruil Ta 4eTBepTHit
00JIiKOBI NEpioaM BiIMIYAIN Jy)Ke CHIIBHY IOCYXY, TOJI
SK y TpeTiii 00K YMOBH 3BOJIOKEHHS OyiM OJIM3bKUMU
1o poctaTtHiX. 2025 poKy NpOTAroM Yycix MepiofiB
BiZI0OPY 3pa3KiB pOCIUH (iKCyBaNUCs MOCYIUTUBI YMOBH
pi3HOi iHTEHCHBHOCTI: Bix cwibHOI mocyxu (0,53) mo
Iyke cuibHEX mposBiB (0,10-0,26).

OO0poOKy eKCIepIMEHTAFHUX TaHUX MPOBOIIIH i3
3aCTOCYBaHHSM CTaHIAPTHHX CTATHCTUYHHX METOHIB Y
cepenoBummi Microsoft Excel (momymp Data Analysis
Toolpak) mis po3paxyHKy cepemHix apupMETHIHHX
3HaueHb Ta KoedilieHTiB Kopemsnii. [Ins moOyxoBu
TEIUIOBUX KapT KOpeJsUid Ta JEHApOrpaM iepapxidyHol
knactepu3anii (Metoq Yopaa) BUKOPHUCTOBYBAIH MOBY
nporpamyBanHsi Python. TeruoBi xaptu gopmyaiu 3a
JIOTIOMOroro 6idmioTeku seaborn (ymkiris heatmap) i3
MO TAJTBIIION0 TpadiuHO0 Bizyaisamieto y matplotlib.

Jennporpamu iepapxidqHoi KiIacTepu3alii Oy ryBaiu 3
BHKOPUCTaHHAM Monyis scipy.cluster.hierarchy (meron
Yopna), a ix Bi3yanizamito BUKOHyBaiu B matplotlib.

Taoauna 1

Pe3yabTaTn Ta iX 00roBOpeHHs

Ananiz Qiziono2iuHux NOKA3HUKIE 6000YMPUMAHHS
(Key) ma e6oo0osionosnenna (Keg) y pisuux epyn
cmu2aocmi KapmonJi.

[IpoTsrom BererarniiiHoro nepiomy 2024-2025 poxkis,
SKAH XapaKkTepu3yBaBCs IMOCYILUIMBUMH YMOBaMH BiJ
rocTpoi 70 CHIBHOI TIOCYXH, CIIOCTEpPIraid 4iTKy
3aKOHOMIPHICTh 3HIDKCHHS BOJHOTO PEXHMY POCIHH
KapTOILII. Koedimient BOJIOYTPUMAaHHSA (Ksy)
JICMOHCTPYBaB CTAaOUTbHY TCHICHINIO O 3HMKCHHS BiJ
I no IV 001iky B ycix IOCHIIPKYBAaHHX IpyIax y Mexax
1620 %, mio BimoOpakae NPOTPeCyrUUil PO3BUTOK
BOJHOTO CTpecy B Mipy Tmepexoay Big OyToHizarmii
mo ¢asm HakonmueHHs Macu Oyinp0. Koedimient
BonoBimHOBIeHHS (KBB) XapakrepusyBaBcs e OiTbIIT
BUP2XCHUM CIIaJlOM, OCOOJIMBO y KPUTHYHHU IIepiof
Hakomu4yeHHs mponykrtuBHocti (IV  00mik), Komun
MOKAa3HUKN 3MeHmyBaymcs Ha 15-30% (3anmexHO
BiJl TPyNU CTHUIJVIOCTI) MOPIBHIHO 3 (a3oro OyToHizaril
(maén. 1).

[Toxa3HUKHM BOAHOTO PEKUMY COPTIB i TIOPHIIB KapTOILIi 3a TPYIIaMU CTUTIIOCTI Ta (PEHOJOTIYHUMH (a3aMH PO3BHTKY

(cepenne 3a 2024-2025 pp.), (%)

®da3a OyToHi3aii

®daza npitinasg ~ Pasza akTHBHOTO OyJIbOOYyTBOpeHHST ~ Da3a HAKOMMYCHHS MPOIYKTHBHOCTI

Marepian Crmiten (I 06u1iK) (I 06miK) (111 0651iK) (IV 0065iK)

Kay Kss Kay Kss Kay Kss Kay Kss
Coptu Pani 72 103 68 101 63 91 53 73
Ti6puan 74 103 72 102 67 97 58 86
Coptu CopeaHbopanHi 73 99 69 101 61 89 56 78
Ti6puam (DL 74 100 71 102 68 96 58 82
Coptu CepenHbo 77 101 76 104 69 95 57 86
T'iopuan  crurii 77 105 76 104 70 98 59 86
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Panus epyna cmuenocmi.

CopTu — BiI3HAYATUCS HAMOUIBIIOW YYTIUBICTIO JI0
BOJIHOTO nedinuTy cepen ycix rpyn. KBy 3HmyBaBcs B
cepenubomMy Ha 19 %, a KB — maibke Ha 28 %, 110
CBITYMTH MO cJIabKy 3[aTHICTH MIATPUMYBATH BOJHUM
Oamanc y kputhuHi nepiogu. [iOpumm meMoHCTpyBamu
BHIIYy CTIHKICTP IO MOCYXH HOPIBHSIHO 3 COPTAMHU.
3umxeHasa KBy cranoBuio 6am3pko 16 %, a KBB — mume
17 %, 1o miATBEpAXKY€E HASABHICTh y HUX €(EKTUBHILINX
AIAITUBHUX MEXaHI3MIB.

Cepednvopanns epyna cmueiocmi.

Copt — TOKa3yBaJl TNPOMDKHI  PE3yJIbTATH.
3umxkenns KBy cranoBwino 17 %, mo MeHine, HiK y
paHHIX copTiB, ogHak KBB XapakTepu3yBaBcsl pi3KilIuM
nagiaaaM Mik 11 i IV obnikamu — mo 23 %. T'iopumu
MPOJAEMOHCTPYBAIA CYTTEBO CTAOUIbHINIMN BOJHUUN
pexuM TopiBHAHO 3 copramu. OcoONHMBO TMOMITHOIO
Oyna mepeBara y 3JaTHOCTI O BiIIHOBJIEHHS BOJHOTO
bamancy — 3HmKeHHS 10 20 %, Toxmi SK Y COPTIB BOHO
csrano 23 %.

Cepeonvocmuena epyna cmueiocmi.

CopTu MpOSBWIM BHINI MOYATKOBI 3HaueHHS KBy
(77 %). Tlpore ynpomoBxk Bereramii crHocrepiraiu
CYTTEBE 3HWKEHHS 1[bOro nokaszHuka (1o 20 %). iopuau
BUDI3HSUIMCS ~ HAMBMINOIO  CTIMKICTIO  cepex  ycix
JOCHipKyBaHuX Martepiaiis. B IV o6uiky BoHu 30epiranu
BIZTHOCHO BHCOKI TOKa3HHMKH K KBy (59 %), tak i KB
(86 %), 0 miATBEPIKYE TXHIO 3[ATHICTh MIATPUMYBATH
(YHKI[IOHYBaHHS BOJHOTO PEXHUMY HaBiTh B YMOBax
CHIILHOTO CTpecy.

Aodanmueni ocobausocmi 3a peronociuHuMu azamu.
Byronizamis (I 00mik) — yci Tpymu xapakTepusyBa-
JICST BUCOKMMU TTOYAaTKOBUMH 3HAYCHHSMH 3 MiHIMasb-
HUMH BIIMIHHOCTSMH MIDK COpTaMH Ta TiOpuaaMu.

CoprH (PAaHHLOCTHII)

I'i6puan (paHHBLOCTHIIL)

Coprn (cepeiHbopani)

1'i6pum (cepeHbopanii)

Copr (cepeHbOCTHI)

I'i6pujn (cepeiHboCTHII)

B B
o i Q_e“q'@’

- 0.8
- )
- )

Lgitiaas (11 00mix) — BigmiueHo mposiB qudepenmiarii 3a
CTIMKICTIO, OCOONMBO B paHHIN TPyTi, A€ TiIOpHIN MaTu
BUpaKEHy TiepeBary. AKTHBHE OyJI500yTBOpEHHS
(IIT 06iK) — KPUTHIHUHN TIEPiofd, Y SKOMY PO3PHUB MiX
copraMu Ta TiOpumamMu OyB HAWOLIBII IMOMITHUM;
ribpuan BCiX Ipyln AEMOHCTPYBaJIM Kpaill MOKa3HUKU
BOJIOBIZIHOBJICHHSI. |HTEHCHBHE HAKOIMYEHHsS IpoO-
nykruHocti (IV o0nik) — dasa, y skiii BiAMIHHOCTI B
aIalTUBHOMY TOTEHIialll TMPOSBUINCS HAWCHIIBHILIE;
ribpuan crabijapHO 30epirajiu BUILY 3[aTHICTH 10 BOJO-
BiZIHOBJICHHSI TOPIBHSIHO 3 COPTaMH.

Cenexyiuna yinHicms ma nepcnekmugu.

OTpuMaHi pe3ynpTaTH MEPEeKOHINBO CBITYaTh IIPO
repeBary IepCIeKTUBHUX TiOpWaiB HaJx HAsSIBHUMHU
COpTaMH y BCIX TIpymaxX CTHIJIOCTi. IXHS 31aTHICTH
MiATPUMYBATH BOJHUN OanaHc y KpuUTn4Hi a3 Gopmy-
BaHHs TPOJYKTHBHOCTI Ma€ BH3HAYaJbHE 3HAYCHHS B
yMOBax KIIMaTHYHUX 3MiH Ta 3pOCTaHHSA MEpioaiB 3
nmocyxamu. ['iOpuan BUPI3HAIOTHCSA HE JIMIIE KpAIIUMHU
abCOJIFOTHUMY TTOKa3HUKAMM, ajie i OUIbLI cTaOiIBHOIO
JMHAMIKOIO JIerpajialii BOJHOTO PEXHUMY, LIO CBIIYHUTH
PO HAsIBHICTh €(PEKTHBHININX MEXaHI3MIB ajanTamii 10
BOAHOTO cTpecy. lle mae mincTaBu MPOTHO3YBATH IXHIO
BHCOKY TPOMYKTHUBHICTh y 30HI [lomiccs Ykpainum Ta
JIOLUTBHICTh IIUPOKOTO BIPOBAKCHHS Y BUPOOHUIITBO
SIK 3aMiHy HAsSBHUM COpPTaM.

Kopenayiinuii ananiz é3aemose’asky I'TK i3 nokasHu-
KAMU B0OHO20 PENCUMY.

Jns yTouHeHHS peakuii pi3HUX TPYN CTHUTIOCTI
Ha TiAPOTEepPMidHi YMOBH OYIIO IPOBENCHO KOPEIAIiHII
aHami3 Mk mokasHukoM I'TK y mepion o6GmikiB 2024—
2025 pokiB Ta xoegimierTamu BomoyTpuManHs (KBy) i
BojoBigHoBneHHs1 (KBB). Pesynpraté BimoOpaxkeHi Ha
TEIUTOBIH KapTi (puc. 2).

0.9

0.5

0.4

0.3

o A @&m‘:

Puc. 2. Matpuns kopemsimiii (heatmap) mixk ['TK Ta koedimieHTaMH BOITHOTO PEXIMY KapTOTLT
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OTpuMaHi 3a TEIUIOBOIO KapTOI  PE3yJIbTaTH
cBiquaTh, mo cwia 3B’s3ky Mk ['TK Ta nmokasHukamu
BojoyrpuManHs (KBy) i BogoBinHoBneHHs (KBB) cyTTEBO
Bapilo€ 3aJIEKHO B Tpynu CTUIVIOCTI W Marepiamy
(copt/riOpua). Yci 3B’S3KM MO3UTHBHI, BII’€MHUX HE
3adikcoBaHo. PaHHI cOpTH XapaKTepHU3yIOTHCS IOMipPHOIO
MMO3UTHUBHOIO KopeJrieto (r = 0,59-0,68) 3 oboma mokas-
HUKaMH, IO BimoOpaxkae IX BiAHOCHY 3aJIeKHICTh Bif
PiBHS 3BOJIOKEHHS Ta MOMIipHY YYTIHMBICTH 1O TiApOTEp-
MIYHAX KOJHMBaHb. PaHHI TiOpUAM AEMOHCTPYIOTh
HaiiBumry 3amexHicte 3a KBB 2024 poky (r=0,90),
110 BKa3y€ Ha BUCOKY YYTJIMBICTh IPOLECIB BOJIOBITHOB-
JeHHs Yy KputuuHi mnepioau. Bogmouac 2025 poky
KOpeJIsiiii 3MEHIIYIThCS a0 moMmipaux (r~ 0,52-0,54),
0 BigoOpaxkae piuHy BapiaOeJbHICTh 1 MOTEHIIIHO
OiJBpLI THY4YKHil MexaHi3M pearyBaHHs. CepenHbOpaHHI
COPTH JEMOHCTPYIOTh CTa0UIbHI MOMIpHI MO3UTHUBHI
kopemsmii (r =~ 0,40-0,64), mo miaATBepHKYE MPOMIKHUH
TUN peakiii MK paHHbOIO Ta CEepeIHbOCTUTIIOID
rpymamu. CepeqHBOpPaHHI TiOpUINM  Bi3HAYAIOTHCS
MIBUIIEHUMH Ta BIJHOCHO CTaOlIBHUMH 3HAYE€HHIMH
(r=0,57-0,70), ocobmmuBo 2025 poky, TOOTO (pi3io-
JIOTiYHiI NPOIECH WX TE€HOTHIIB TICHIIIE y3TOMKeHi 3
TiIpOTEepMIYHUMH yMOBaMH (TiepeBara y MpOTHO30Ba-
HOCTI, ayie ¥ Oinpia moTeHIiitHa 9y TiauBicTh). CepenHbo-
CTHIJI COPTH TOKa3ylOTh HAaWHIKYL KoeQilieHTH
(r=0,29-0,56), mo cBiMYUTH TPO CIAOIIMA 1 MEHII
crabinpHuit 38’5130k 13 ['TK. Lle MoxHa iHTEpIIpeTyBaTH
SK BIJIHOCHY aBTOHOMHICTH BOJHOTO pEXHMY BiX
KOJINBaHb 3BOJIOKCHHS (TIOTCHIIIHHA CTIHKICTB), OJTHAK IIe
HE BUKIIOYAE BIUIMBY IHIINX (pakToOpiB (TeMmepaTypHUH
cTpec, (eHomoriuHa acuHXpoHif). CepemHbOCTUTII

Taoauusa 2

TiOpUIN MIPOSIBIIAIOTH 30amancoBanuii mpodinb (r =~ 0,43—
0,64): momipHa 3aJIeXKHICTh 0€3 HAAMiIpHOT IPHUB’ I3aHOCTI
1o I'TK, 1o y3romKyeThest 3 03HaKaMH agalTHBHOCTI.
3ara;om TiOpUIN AEMOHCTPYIOTH abo BwumIy, abo
Oimpmn 30amancoBaHy kopensmniro 3 ['TK mopiBHSHO i3
coptamu. Jlns cenekiii 1e o3Hadae, mo riopumy 3
HU3BKO-TIOMIPHUMH T TOILUIBHI IS [iJICH CTa0iIbHOCTI B
NOCYIIIMBI POKHM (BIIHOCHa aBTOHOMHICTb BOJHOTO
PEXUMY), TCHOTHUIIN 3 BHIIMMH I 3a0€3MeUyI0Th Kparly
IUIACTUYHICTE Y POKM 3 OUIBII CHPUSTIMBHM 3BOJIO-
xeHHsIM. KopemsiniiiHi  OIiHKM 1HTepHpeTYIOThCS K
IHAWKATOPH YYTIUBOCTI/CTaOITBHOCTI, @ HE TPUINHHO-
HACIIAKOBI 3B’S3KH, i MAalOTh PO3TIBIIATHCS Pa3oM i3
nmuHaMikoio KBy/KBB y (heHOMOTIUHNX (a3ax.

AHaniz 8600H020 pexcumy 2eHOmunieé pamHvoi epynu
cmu2nocmi.

Pe3ynbraTi OLIHKK BOJHOTO PEXHMY PaHHIX COPTIB
i TiOpuaiB kapromii 3a nepiox 2024-2025 pp. nokazanu
YiTKy  3aKOHOMIPHICTb  IIOCTYNIOBOTO  3HMIKCHHS
koediienTiB Bogoytpumanns (KBy) Ta BOIOBiJHOB-
nennst (KBB) y wMipy mnpoxolukeHHs o00mikoBuX (a3,
IO CBLAYMTH TIPO IIOCTYNIOBE BHCHA)KCHHS BOHOTO
OajaHCy pOCIMH yHNpOAOBX Bereramii. Bakmmso
3a3HAYUTH, 110 B PAHHBOCTHUIJIMX I'CHOTHIIIB YETBEPTHH
o6utik (95—t neHp) mpakTU4HO 30iraeTbcs i3 3aBepiile-
HHSIM iXHBOTO BereTamidHoro mepiomy (mo 100 mHiB),
ToMy 3a(ikCOBaHiI 3MiHM BOJHOTO PEXHMY BimoOpaxa-
I0Th HE JIUIIE PEaKIlito Ha BOJHUH Ne(illUT, a i MPUPOTHY
IUHAMiKy (i3i0JIOTIYHUX TMPOIECciB, OB S3aHUX i3
(hiHaTHPHUMU CTATiIMU PO3BHUTKY (mad.. 2).

Junamika koedinientiB BonoyrpuManss (KBy) Ta BogosigHosneHHs (KBB) copTiB i riOpuIiB paHHBOI IPYIH CTUTIIOCTI

3a mepion oOuikiB (cepemne 3a 2024-2025 pp.), %

I 0Guik 11 06mix 11T 06mik IV o6uik
Kon Marepian

Ky Kse Kay Kse Kay Kse Ky Kse
S3 Bsiperps 67 108 65 103 51 91 39 61
G4 11.17.20-3 69 95 67 101 68 93 51 80
S4 Pagomucis 75 102 72 103 68 86 53 70
S1 Crayra 73 105 64 102 61 93 54 80
G2 11.17.38/4 71 106 72 103 67 93 54 86
G9 11.14.3/5 80 107 77 108 60 95 57 89
G8 11.19.15-13 70 104 70 106 66 99 58 82
G7 I1.19.15-16 77 104 76 96 72 104 58 90
G3 11.16.16-9 71 100 70 106 66 95 59 81
Gl 3.16.50-16 79 113 74 103 71 99 59 90
G5 11.17.24-26 74 99 70 96 65 98 62 91
G6 11.17.44-1 76 99 71 97 70 98 63 82
S2 Tupac 74 95 71 95 70 92 65 81
Cepenne 73 103 70 101 66 95 56 82
HIP o5 (cepenne) 5,6 5,1 43 5,1 4,6 4,6 6,6 5,7

Koeoimient Bomoyrpumanus (KBy). Y Oimbmiocti
TCHOTHIIIB BIIMIYEHO CTIHKYy TCHICHIIO JO 3HUKCHHSI
MOKa3HUKIB BiJl MEPUIOr0 O YeTBepTroro ooduiky. Hai-
BUILI MOYATKOBI 3HaueHHs 3adikcoBaHo B riOpumiB
I1.19.15-16, 11.14.3/5, 3.16.50-16 ta copty Pamomucis.
VY nmopanemni (aszu mi TEHOTHIHN MaJli OLTBII IHTCHCHBHE
3HIDKeHHAM KBy, 110 CBIIYHUTH HPO TXHIO YyTIUBICTH JO
mporpecyrodoro BogHoro nedimury. ['opumu I1.17.44-1,
I1.17.24-26 ta copr Tupac Mamm BiZHOCHO CTaOiTBHY
IUHAMIKy, 30epiraroud BiTHOCHO BHCOKHH piBeHb KBY

Ha misHimmx ertamax Bererarii. Copt B3ipens mpo-
JIEMOHCTPYBaB HAWHWX4Yi IIOKa3HUKH, OCOOJIUBO Y
gyerBeproMy 00miky. KoedillieHT BOJOBiIHOBIICHHS
(KBB). lunamika KBB BusiBUiacst Oibll BapiabeabHORO.
Ha panHIX eTamax BHWINI 3HA4YCHHS CHOCTEpiraam y
riopuma 3.16.50-16, mpote y HacTymHuX (ha3ax BimOyBa-
mocst ix 3HWKeHHA Ha 23 %, Xo4a piBEHb 3AJMIIABCS
OJTHUM 13 HAaUBHIIMX Cepel] AOCIHiKYBAaHUX T€HOTHIIIB Yy
yeTBepToMy 00miKy. Bmcokoro crabimpHicTIO KB
xapakrepusyBanucs Tiopumu [1.17.44-1, T1.17.24-26 Ta
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I1.19.15-16. Cepen coproBoro marepiasy HaHOLIbII
CTIHKI 3Ha4YeHHS yTpUMYBaB copT Tupac, TOIi SIK COpT
B3ipeup nposBUB HalHMXKYI TOKa3sHUKH Yy (iHaIbHUI
nepioJ| BererauiiHoro po3Butky. OTpumani pe3ysbTaTi
HATBEPKYIOTh, 10 MOKa3HUKH BojoyTpuManHs (KBy)
Ta BooBiTHOBIIeHHS (KBB) € Uy TiMBHMU (i3i0N0TIIHIMEA
MapKepaMH MOCYXOCTIHKOCTI Ta BiZoOpakaloTh T€HO-
TUT-CIIenU(igHy aJanTHBHY PEaKIil0 POCIUH. Y HaIIuX
OCTIDKCHHSAX BHSBIICHO TIO3UTHBHI KOPEJAMil Mix
rizpoTepMidYHIM KOe(illi€eHTOM i TOKa3HUKaMU BOIHOTO
PEeXHMY, IO y3TODKYETBCS 3 pe3yibTaTaMu (izionoro-
0ioXiMIUHHX POOIT, JIe CTAOUIBHICTh BOJIHOIO CTATyCy
PO3MIISIAETBCSL  SIK  OCHOBHA MepelyMoBa ajanTaril
pociuH 10 BogHoro aedinury [34].

Hocnimxenns Romero et al. (2017) [35] npoaemon-
CTPYBaJIU TICHY KOPEJALII0 MiX CHEKTPaJbHUMH TOKa3-
HUKaMH Ta (i310J0TYHUME 3MIHHUMH BOJHOTO CTAaTyCy
KapTOIUTi, 30KpeMa i3 3arajJbHAM BMICTOM BOIH Ta
BiTHOCHOIO MIBHIKICTIO pocty Oyms0. Lle miaTBepmxye
HaTIHHICTh BUKOPHUCTAaHHS BOJHUX 1HICKCIB JJIS OIIHKU
MMOCYXOCTIHKOCTI PIi3HUX TEHOTUMIB. Y IXHIX IOCHiJ-
JKCHHAX OyII0 BCTAHOBJICHO, IO BiTHOCHWIA BMICT BOJH Y
JUCTKAaX € HaJAiHHUM MapKepoM, SKHHA CYTTEBO Bapiroe
MDK TEHOTHIIAMH, IO TOBHICTIO Y3TOMKYETHCS 3
BiIMIHHOCTSAMH, SIKi MU BHSBWJIM MiX COPTaMH Ta TiOpu-
JTaMH Pi3HUX TPYI CTUTIIOCTI.

KommnekcHi mocmimkenas Shi et al. (2015) [36]
CBiZUaTh, IO TOCYXOCTIiMiKi COPTH XapaKTEepPH3YIOTHCS
CHJIBHILIIOI0 KOPEHEBOIO CUCTEMOIO Ta BUIIOIO 3/1aTHICTIO
IO TIOTJIMHAHHS BOJM HAa IMI3HIX CTadisX pPO3BUTKY, a
TaKOX MiATPUMYIOTh BUIIAN BiTHOCHHA BMICT BOAH Y
JIMCTKaX HOPIBHSIHO 3 Yy TIMBUMH IreHOTUIIaMU. Baxuzo,
110 Y NMOCYXOCTIMKUX COPTIB PiBHI CYNIEPOKCHAHUX Paju-
KaJliB Ta MEePEKNUCY BOJIHIO OyJIM HUKYMMH, a aKTUBHICTb
aHTHOKCHJIAHTHUX (hepMeHTiB BHIOK0. []e mo3Boisie npu-
ITyCTUTH, 110 BUSABJICH] BIIMIHHOCTI B Moka3HuKax KBy Ta
KBB MiX IpynmaMu CTHIJIOCTI MOXYTh OyTH ITOB’S3aHi 3
PI3HOIO aKTHBHICTIO aHTHOKCHIAHTHUX CHCTEM 3aXUCTY
Ta e()eKTHBHICTIO KOPEHEBOTO ITOTITMHAHHS BOJH.

Soltys-Kalina et al. (2016) [18] mixTBepmwmm, mo
BiZITHOCHA BOJIOyTpUMYBaibHa 31aTHicTh JUCTKIB (RWC)
y KapToIuli € HaJiiHUM MapKepoM IOCYXOCTIHKOCTI Ta
CYTTEBO BapitO€ MK TeHOTUIIAMH.

Obidiegwu et al. (2015) [5] migkpecnuau, 110
KOMIUIEKCHa (DEHOTHITIYHA peaKilis KapToIUli Ha MOCyXy
00yMOBJICHA  IHTEPAKTHBHOIO Ji€l0 TE€HOTHUIIOBOTO
MOTEHIialy, cTajii PO3BUTKY Ta YMOB HAaBKOJIMIIHHOTO
CEpPENIOBHINA, IO MOSICHIOE BHSBICHY HAMH MIHJIHBICTH
kopersimii Mixk ' TK Ta moka3HHKaMu BOZHOTO PEKUMY B
Pi3HI POKH TOCTiIKEHDb (OCOOIUBO Y paHHIX TiOpHIIB: BiJ
r=0,90 y 2024 p. mo r = 0,52-0,54 y 2025 p.).

Gervais et al. (2021) [6] BcTaHOBHIIH, 110 TOJCPAHTHI
TEHOTUIIM  JEMOHCTPYIOTh  CyTT€BEe  30UIBIICHHSA
MHUTTEBOI €(heKTUBHOCTI BUKOPHCTAHHS BOAM HMOPIBHIHO
3 YyTIMBHUMHU TEHOTHIAMH T[] 4Yac IOCYXH 3aBISIKH
IudepeHIiifHOMy TNPHUTHIYEHHIO MPOJUXOBOI MPOBij-
HocTi Ta TpaHcmipamii. Lle y3romkyerscs 3 HammMu
JaHUMH TIpo JdepeHIiiioBany peakuilo TriOpuiiB Ta
COPTIB Ha T JIPOTEPMi4Hi YMOBH, Jie TIOpUIM AEMOHCTPY-
Baju abo BHIy, a00 OUTBII 30aJIaHCOBaHY KOPEJSIIIO 3
I'TK nopiBHSIHO i3 cOpTamH.

Oco0IMBOCTI CEPEIHBOCTUTINX TECHOTHUIIIB, SKi MH
BUSIBIUIM, YAacTKOBO Y3TOKYIOTBCS 3 KOHIETILIEO

Monneveux et al. (2013) [37] npo Te, 110 peaxiiist GopM 3
TPUBAJIIIINM BETeTaI[lHHUM I1E€PioIoM Ha JIe(iluT BOJIOTH
MOXe OyTH OUIbII CTaOIIBHOIO 3aBISKH OLIBII TpHBa-
JoMy nepiony QopmyBaHHS KopeHeBOi cuctemu. Hamri
pe3yibTaTtd, SKi JEMOHCTPYIOTh ClalOlly 3aJieKHICTh
(hi310JIOTIYHAX TOKA3HUKIB CEPEIHHOCTHIIIAX T€HOTHIIIB
Big kommBaub [ TK (r = 0,29-0,56), MOXyTh BimoOpakaTu
caMe IO BITHOCHY AaBTOHOMHICTH BOIHOTO DPEXHMY.
BomHodac qOCTiIKEHHS MiIKPECTIOI0Th, 0 KapTOILUIS €
Jy’K€ 1y TJIUBOIO 10 BOJHOTO CTPECY MOPIBHSAHO 3 IHIIMMHU
KyJIbTypaMH depe3 HEerIHOOKy Ta PO3pIIPKEHY KOPCHEBY
cucrteMy, a (iziojoriuHa peakilis Ha MOCYXy 3aJICKUTh
BiZ copTy, ¢i3ionoriyHoro BiKy Oynb0, a Takox BiA
TPHUBAJIOCTI Ta IHTEHCUBHOCTI CTPECY.

Lal et al. (2022) [38] y KOMILICKCHOMY OLJISiII
MEXaHICTHYHHUX KOHICTIINA peakilii KapTOIIi Ha TeIIOBY
Ta TNOCYUUIMBY Hampyry MiJKpPeCIWIn BaXKJIHBICTh
iHTerpamnii (i3i0J0TiyHNX, O0I0XIMIYHHX Ta MOJEKYJISIp-
HUX TIJXOIIB IS PO3YMIHHS aJalTUBHUX MEXaHi3MiB.
ABTOpPHM 3a3HayalOTh, LIO0 TEIUIOBUM Ta MOCYLUUIMBUM
CTpeC HETaTHBHO BIUIMBAIOTH HA PICT POCIHH, MPOLECH
PO3BHUTKY Ta BpOXKaHHICTh, OCOOJMBO HAa KPUTHYHHX
cTamisix Oynp0oyTBOpeHHs. L{e mosicHIOE BUSBIIEHY HAMH
piuHy BapiabenpHICTP KOPEIMiA Ta MiAKpPEcIIoe
HEOOX1/THICTh OIIHKU T€HOTHUITIB B YMOBaX, MaKCUMaJbHO
HaOJIM)KEHHUX JIO PeTbHUX MOJIbOBHX.

Alvarez-Morezuelas et al. (2022) [39] npoaemoH-
CTpyBaJH, 0 (hi3i0JIOTIYHA PeaKIlisd KapToIUli Ha MMOCYXy
3aJIeXKHUTh BiJ TOXO/PKEHHS HACiHHEBOTO MaTepialy Ta
TPUBAJIOCTI CTpecy, IO MOXKE IOSCHIOBATH MiKpiuHi
BiMiHHOCTI, siki Mu BusBmin. Aliche et al. (2021) [40]
3’sICYBaJIH, 1110 PAaHHBOCTHTIII COPTH MOXYTh JI€MOHCTPY-
BaTH CTaOUIbHY BPOXKaMHICTh Y PI3HUX JIOKALISX 3 PI3HUM
piBHEM BOJI03a0€3MEUSHHS, IO MiITBEP/PKYE MOTEHITa
PaHHBOCTHUTIIOTO MaTepialy Ui CeJeKIii Ha MOCyXo-
CTIMKICTD 1 Y3TOIKYETBCA 3 TOMIPHOIO ITO3UTHBHOIO
KopeJrmiero (r ~ 0,59—-0,68), BUABIICHOO y paHHIX COPTIB
HAIIIOTO JOCIIKEHHS.

[MupoxomacmrabHa oOIiHKa TeHO(OHIY KapTOILTi,
mposezaeHa Cabello et al. (2012, 2013) [24, 41], moka3ana
HAsIBHICTh 3HAYHOI TCHOTHUIIYHOI BapiabeibHOCTI 3a
MOCYXOCTIHKICTIO. JIOCHIAHUKN BHUSBUIIM BHCOKY YacTKy
aKIlecid, sKi MOEJAHYIOTh IMOCYXOCTIHKICTh 3 BHCOKOIO
BPOXKAHICTIO B YMOBaxX 3pOIIEHHS, OCOOJHMBO cepen
aHJICBKUX JIAHIPACIiB, 30KpeMa y BumiB S. curtilobum rta
KyJIbTYpPHUX rpyn S. tuberosum L. stenotomum,
Andigenum i Chaucha.

Schafleitner et al. (2007) [42] y ¢i3ionmoriunux Ta
MOJIEKYJISIPHUX JOCIIDKEHHSX MIATBEPHIIHN, 0 aHJIChKI
nmaHgpacu, 3okpeMa  Sullu  (S. tuberosum  subsp.
Andigena), XapaKTepHU3YIOThCS BUIIOIO MIOCYXOCTIHKICTIO
NOPIBHAHO 3 KOMEpUiHHMMHU copTamu S. tuberosum
subsp. tuberosum 3aBasku nudepeHUilHIA ekcnpecii
TeHIB, TOB’SI3aHUX 3 BOJHHUM cTpecoM. lle BimkpuBae
MEePCIEKTHBU ISl CENEKUIHHUX MpOorpaM, CHpsSIMOBaHHX
Ha BHUKOPHCTaHHA TEHETHYHOTO PIi3HOMAHITTA MJIsd
MOKPALIEHHs aJaNTHBHOCTI KapTOILT O NOCYHLIMBUX
YMOB.

OTxe, Kopensuiitauii ananiz B3aemo3B’s3ky ['TK i3
MTOKa3HUKaMH BOJIHOTO PEXHMY BHUSBHB CYTTEBI I'€HO-
THUI-CrIelU(}iYHI BIIMIHHOCTI MIX TpyIaM¥ CTUIJIOCTI Ta
THUIIAaMH CEJEKLIHHOro Marepiany. 3arajoMm TiOpunu
JNEMOHCTPYIOTh abo Bumry (r =~ 0,70-0,90), a6o OimbIr
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36anmancoBany kopeisuito 3 ['TK nopiBHsHO i3 copTamuy,
IO Y3TOPKYETHCS 3 JaHUMH CBITOBOI JITEpaTypu Mpo
mudepeHLiiiHy e(eKTHBHICTb BHKOPUCTaHHS  BOJHU
pisHuMu renotunamu [38]. BusiBneni kopensiiHi
OLIHKM CJIiI IHTEPNPETYBAaTH SIK IHIUKATOPH YYTIH-
BOCTI/CTabIIPHOCTI BOJHOTO PEXUMY, a HE HPUYIUHHO-
HACITIIKOBI 3B’SI3KH, OCKUTBKH JOCIIKSHHS IiIKPECITIO-
IOTh 3aJIeKHICTh eKcmpecii (i3i0NoTiYHNX O3HAaK Bif
KOHKpPETHOTO CIIeHapiro mocyxu [5, 39].

Jnst cenekuiiHOi NpakTHKUA OTPUMAHi pe3yJbTaTh
MalTh BXKIWBE NPUKIAJHE 3HAYCHHS: TCHOTHIH 3
HHU3bKO-TIOMIpHUMHU KoedinieHTamu kopessinii (r = 0,29—
0,56), 30KpeMa CEepeIHLOCTHUINI COPTH, MOIIBHI s
3abe3nedeH st CTabiIbHOCTI BPOXKAHHOCTI B MOCYIIMBI
POKH 3aBJISIKH BiTHOCHIH aBTOHOMHOCTI BOZAHOTO PEKUMY
BiJl KOJIMBAaHb 3BOJOXKEHHS. HAaTOMICTh TIE€HOTHUIIH 3
BuuMu  koedinieHramu kopemsamii (r = 0,70-0,90),
30KpeMa paHHi riopuan 2024 poky, 3a0e3neUyr0Th KpaIry
IUTACTHYHICTh Ta MOXIIUBICTH ITOBHOI peai3aiii mpoayk-
TUBHOTO TMOTEHI[iAly Y POKH 3 OUIBIN CIPHATIMBHM
TiAPOTEPMIYHIM PEXUMOM. KoMILIeKCHY OLIHKY KOpes-
LiHUX 3B’S3KIiB MOTPIOHO PO3TIILAATH Pa3oM i3 JHHAMI-
koto KBy/KBB y KOHKpeTHHX (EHOJOTiYHUX (azax A

Taoaunsa 3

NPUAHATTA OOIPYHTOBAHUX CENEKUIHHUX PIlIeHb OO0
Jn00opy OaTbKiBCbKMX (DOPM Ta HANpPsIMIB I1OJANBIIOT
CeJIeKIii Ha MOCYXOCTIHKICTb.

Amnaniz  800HO20 pedcumy 2eHOMuUni@ cepeoHbo-
PAHHBOI 2pYNU CMUSAOCHII.

JlocnipkeHHsT BOJHOTO PEXUMY CEepeIHbOPaHHBOT
TPyNU TeHOTHUIIB KyJbTyp 3a mepion 2024-2025 pokis
CBITYHTH NpO crieniivuHi 3aKOHOMIPHOCTI, 1110 BiJpi3HS-
I0Th LIO TPYIY BiJl pAHHBOCTHINIMX (OPM 3a XapaKkTepoM
JMUHAMIKH Ta CTaOUIBHICTIO MOCTIJKYBaHUX TCHOTHIIIB.
[lopiBHAZBHA XapakTEPUCTHKA 3 PAHHBOIO TPYIOIO
BUSIBHJIA, II0 CEPEIHBOPAHHI T€HOTHITH JAEMOHCTPYBAIH
3araJyioM CIiBCTaBHI MOKa3HUKH BOAHOTO PEXHUMY, IIPOTE
3 TIPUHITUTIOBO BiIMiHHOIO JWHAMIKOIO. 3a KOeQiIli€HTOM
BOJIOYTPUMaHHA CepeTHbOPaHHI (OPMH XapaKTepH3y-
JOTBCS MEHIIOK aMIDTITYJOI0 3HIDKCHHSA IOKa3HUKIB,
30epiraroyuy JIeIo BUIIMN piBeHb IPH 3aBEpLIAIHLHOMY
00miky. 3a Koedili€eHTOM BOJOBITHOBICHHS CIOCTEpI-
rajau noJiOHICTh 10 paHHBOI IPYNH JAWHAMIKH, OJIHAK 13
HIDKYMMH ITOYaTKOBUMH 3HAYE€HHSMHU, 1110 KOMIIEHCYBAJIO
OinbIn cTabijbHI NMOKAa3HUKHM HAa 3aBEpIIAILHHUX eTarax
BereTamii (maoa. 3).

Juramika koedimieaTiB BogoyrpumanHs (KBy) Ta BomoBimHOBIeHHS (KBB) COpTiB 1 riOpHIiB cepeTHEOPAHHBOI TPYTIH
CTHTJIOCTI 3a TIepiox o0mikiB (cepenne 3a 2024-2025 pp.), %

I o6mik 1T 06mik III o6mix IV 06mik
Kon Marepian

Kay Kss Kay Kss Kay Kss Kay Kss
S9 CaitaHa 77 101 68 96 60 87 49 81
G20 I1.19.15/18 72 93 65 86 65 88 50 74
S6 IapThep 67 90 69 107 52 79 53 73
G12 I1.15.56-10 71 98 66 103 66 97 53 82
G19 I1.17.1-4 75 104 76 106 72 96 54 71
Gl6 I1.17.28-2 74 99 70 100 70 94 55 80
G17 11.18.87/2 74 113 78 108 69 102 56 82
S5 Mesxwupiuka 11 68 93 67 94 62 97 57 80
G13 11.17.29/21 78 100 71 102 69 98 57 87
Gl14 I1.17.13/7 65 96 64 101 65 94 57 76
G18 I1.17.19-26 76 97 78 101 67 93 58 80
S7 Bazamis 82 109 75 109 67 94 58 75
G15 I1.17.38/16 71 92 71 104 69 97 59 85
G21 I1.17.20-13 81 108 71 103 72 93 59 84
S8 Omnims 72 101 66 100 63 89 63 81
G10 3.16.40/2 73 102 76 107 70 109 63 86
Gl1 I1.15.5/27 75 91 70 92 74 87 64 85
G22 3.14.64-2 69 96 64 97 64 90 65 79
G23 I1.13.52-11 80 112 73 107 63 98 66 89
Cepenne 73 100 70 101 66 94 57 81
HIP o5 (cepenne) 3,8 32 3,7 3,3 3,6 24 4,5 3,1

Hunamika xoeodimienta Bogoyrpumanus (Kgy) BUCOKI 3HA4YCHHs HaBITh Ha 3aBepLIATLHOMY OOJIKY.

XapaKTepU3y€eThCSl YITKO BHUPAXKCHUM TPANi€HTOM 3HH-
JKCHHS BiJl TOYATKOBOI /10 3aBEPIIATIBbHOI (ha3h pO3BHUTKY.
MakcuManbHUMH MOYaTKOBHUMH MOKa3HUKAMU BijI3HA4a-
mcst coptu bazamis Ta riopuanm [1.17.20-13, I1.13.52-11,
[1.17.29/21, sxi copmyBanu rpymy JiepiB 3a BOAOYTPH-
MyI0Uor0 3maTHicTIo. HaiiOinpm KpuTHYHE 3HWKEHHS
cnocrepiraiu y copty CBiTaHa 3 aMIUIITYZ0I0 BTpaT JI0
28 % Mix KpaiHiMu Toukamu o0unikiB. Oco0nnBoi yBaru
3aCJIyroBy€ TpyIia reHOTHIIIB 31 CTA0UILHOK JHHAMIKOIO
BOJIOYTPUMAaHHSI, JI0 SIKOi Hanexartp riopuam [1.17.13/7,
I1.17.38/16, 3.16.40/2, 11.15.5/27, 3.14.64-2 ta copru
Mexupiuka 11 i Omiyuisg. 1li reHOTHIIM TPOJEMOHCTPY-
Bajy 30allaHCOBAaHE 3HIDKCHHS IOKAa3HUKIB, 30epirmu

Copr IlapTHep BUSBUB HETUIOBY JHHAMIKY 3 MiHIMAallb-
HUMHM 3HAYCHHSIMH Y TPETbOMY OOJIKY Ta ITOJAJIBIIOO
crabimizamiero. Koedimienr BomoigHoBiIeHHs (KBB).
Junamika KB Oyna Oinpmr BapiabenmpHOMO. Jlimepchki
MTO3UIII{ HA TOYaTKOBUX eTarax manu riopumu [1.17.87/2,
I1.13.52-11, 11.17.20-13 ta copt ba3zamis, ski 30epiranmu
JOCUTHh BHCOKI MOKAa3HMKHM HaBiTh Ha 3aBEpIIaTbHOMY
obmiky (75-89 %). CrabinpHicTIO mOKa3HUKIB KBB
xapakrepusyBanucs riopumu I1.15.56-10, I1.17.29/21,
11.17.38/16, 11.15.5/27 ta copt Onisust, y SIKHX aMILTITy1a
KoymBaHb Oyina MmiHiMampHOIO (<20 %). KontpactHy
Ipyny CKJIajdd TeHOTHNH 3 PI3KUM 3HW)KEHHSM BOJO-
BIJTHOBJICHHS, BKJIIOWAalOYM copT bazamis Ta Hu3KY
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riopuais (I1.19.15/18, 11.17.1-4, 11.18.87/2, 11.17.20-13,
I1.13.52-11), mo cBiT4NTH PO X 0OMEKEHY 3AATHICTD J10
MITPUMKH BOJHOTO I'OMEOCTa3y Y CTPECOBHX YMOBAX ITiJ|
yac Bererattii.

Jlocnioswcentss 600HO20 pedcUMy eeHOMUNie cepeoHbo-
CMU2noi 2pynu Crmuziocmi.

Y  cepemHBOCTHIINIH TpyIli TEHOTHINB CepenHi
3Ha4eHHs Koedimienta BomoytpumanHs (KBy) y ¢azy
OyToHI3aIlii MepeBUIyBaN TOKa3HUKHA PaHHBOCTHUTIIHX
Ta cepeAHbOpaHHIX rpyn Ha 4 %. Llg Tennenuis 30eper-
Jacs 1 B HaCTYNmHHX (aszax po3BUTKY, Jie liepeBara CTaHo-
Busa 63 %, 1110 CBIMYNUTH NPO BUILIHUN PIBEHb aKyMyJISIIT
BOJIOTH B JINCTKOBOMY arapari CepeHbOCTHITIUX [CHOTH-
mB y Iepiof IHTEHCHBHOTO BEreTaTUBHOTO pPOCTY.

Taoauus 4

HaBite y a3y HakomuueHHS NPOSYKTUBHOCTI I
reHotunu 30epiranu nepeBary Ha 1-2 % TOPIBHIHO
3 IHIIAMHU TpymaMu. AHaii3 koedilieHTa BOJOBiTHOB-
aenHst (KBB) TakoX BUSBHB BHCOKY aJIaliTUBHICTh
cepeHbOCTUIINX GopM. IXHi cTapToBi 3HaUYeHHs Y dasy
OyToHi3allii TepeBUIyBald TIOKA3HWKHA paHHIX Ta
cepenHbOpaHHiX rpyn Ha 3 %. Y HactynHmx (azax
PO3BUTKY pI3HHI MiX TIpynamu Oylla MiHIMaJbHOIO,
MIPOTE CEePEeIHBOCTHUINI TEHOTHIHN IIPOAEMOHCTPYBAIN
BITHOCHO BWIIMI piBeHh KBB y (hazy IHTEHCHBHOTO
HAKOIIMYCHHS MPOIYKTUBHOCTI, Ha 5 % Ta 4 % Bimmo-
BigHO. Lle BKa3ye Ha IXHIO Kpamly 34aTHICTH MiATPUMY-
BaTH BOJHHN OanaHC y KITIOYOBHH Tepiox GopMyBaHHSI
Bpoxato (maon. 4).

Jlunamika koedinientiB BonoyrpuManss (KBy) Ta BogosigHoBneHHs (KBB) copTiB i riOpHIiB cepeAHBOCTHIIION TPYIIH
CTHTJIOCTI 3a Tepion o0ikiB (cepenHe 3a 2024-2025 pp.), %

I o6k II 06mix 111 06mix IV o6mix
Kon Marepian

Kay Kss Kay Kss Kay Kss Kay Kss
S14 JluBuHa 73 101 72 109 64 92 54 78
S13 JxaBernina 79 107 80 96 66 92 54 87
G27 I1.18.78/1 75 103 72 98 70 97 55 77
G26 11.17.39/22 77 108 81 110 70 109 55 95
G24 3.16.59-10 77 105 75 103 68 95 56 89
S11 Kutauns 75 100 80 99 73 98 57 91
G30 11.18.51/3 78 109 76 107 67 90 58 79
S12 Jlerana 78 98 79 107 73 98 59 87
G28 I.10.6/23 76 102 80 101 71 95 60 76
S10 Mupocnasa 78 96 71 106 68 96 60 89
G29 11.17.30-3 73 109 71 108 74 103 60 89
G25 I1.17.34/8 81 108 81 101 74 103 63 81
G31 11.13.42/3 79 100 76 102 67 95 66 100
Cepenne 77 103 76 103 69 97 58 86
HIP 05 (cepenne) 3,7 3,2 4,1 4.4 33 4,2 3,6 33

Koedoimient Bogoyrpumanns (Ksy). V ¢azy Oytoni- Ananiz  OenOpoepamu  2eHOMUnNi6 Kapmonii 3d
3amnii HaWBuII 3Ha4eHHs KBy mamm riopuanm 11.17.34/8 1 Koegiyiecumamu 60006idoaui (Key) ma eodoympumanns
I1.13.42/3 ta copt [IxaBemina. Y momanpmux (aszax (Kss).

BiTHOCHY CTaOiNBHICTE AWHAMIKK 30epiramu TiOpumu
I1.13.42/3, 11.17.34/8, 11.17.30-3 Ta coptu Jlerana i
MupocnaBa, y SKAX TOKa3HUKH y a3y HaKomW4eHHsS
MPOJYKTUBHOCTI IEPEBHUIIYBAIM CEPEIHE 3HAUYEHHS I10
rpymni. Hartomicts copru JluBuna Tta J[xaBenina
JIEMOHCTPYBaJIM BUp)KE€HE 3HW)KEHHS 3HaueHb KBy, 3 BijI-
XWICHHSM Ha 4 % Bil cepelHbOro IMoKa3HUKa rpyny Ha
3aBepIIaEHOMY eTari o6miky. Haiibinpima cTifikicTs 3a
BojoyTpuMaHHsiM y [V o0miky Oyna mnpuTamanHa
riopumam I1.17.34/8 i I1.13.42/3, saxi yTpumyBamu
HaWBHII MOKA3HUKU CEePel YCiX CepeIHbOCTHUIINX I'eHO-
tumiB. Koedimienr BogosimHoBneHHs (KBB). JmHamika
KB y cepeanpocTurIii rpymi  Oyna  BIZHOCHO
cTablpHOI0, 30epiraloum BHCOKI 3HAYEHHS MPOTATOM
¢dasu OyToHizaril Ta 1BiTIHHA. HalBUIIMMH TOYaTKO-
BUMH IIOKa3HMKaMH, 3 IIEpEeBarol0 HaJ CepeiHiM
3HAYCHHAM 10 Tpymi Ha 5-6 %, BiA3Ha4Yamu riOpumu
11.17.39/22, 11.17.34/8, 11.17.30-3, 11.18.51/3, a Takox
copt Jl>xaBenina. BogHovac, BHCOKI OKa3HHUKH Y (azy
HAKOMMYCHHS MPOMYKTHBHOCTI 3aiKCOBAaHO B COPTIB
Kutouns Tta MupocnaBa i riopunmis  3.16.59-10,
I1.17.30-3, I1.13.42/3. CrabinpHicTIO ToKa3HUKIB KBB
MPOTATOM YCHOTO BETeTALIIHOTO Iepioy XapaKkTepHusy-
Bastncst riopuau [1.17.39/22, 11.13.42/3 ta copt XKuTHHI.

Jlns BU3HAYEHHS MOAIOHOCTI TEHOTUIIB KapTOILIi 3a
piBHEM BOJIOYTPHUMAHHS Ta BOJOBIAHOBIIOBAILHOTO
MOTEHIialy JMCTS B yMOBaX abiOTHYHOTO CTpecy
OyJio TpOBENEHO i€epapXidHy KIACTepU3aI[I0 METOJ0M
Yopra 3 BHKOPHUCTaHHSM €BKIIiJIOBOi BijcTaHi. AHai3
0a3yBaBCs Ha CepelHIX 3HA4YCHHAX Koe(ilieHTiB
BogoyTtpumanHs (KBy) Ta BomoigHoBieHHs (KBB),
OTPHUMaHUX IPOTATOM JABOX POKIB AociijkeHs (2024—
2025 pp.) 3a yotupMa OONIKAMHU YNPOJOBK BETeTAIliii-
HOTO TePioy.

3araibHa CTPYKTypa Kiactepusamii. Pesynsratu
KJIACTEPHOTO aHamizy (puc. 3) MO3BOIWIN PO3IMOIUTATH
45 mocmipKeHNX TeHOTHINB Ha J[Ba YiTKO AM(EpeHIiio-
BaHi kiactepu npu Ward-BincTadi = 16:

Xapaxmepucmuxa  Knacmepy I  (opansicesuil,
n=26) rpyna 3 BUUIMMH [OKa3HUKaMH BOJO-
YTpUMaHHA 1 BOIOBimHOBIEHHA. lle cBimumTh, MO
TCHOTHIA IOI'0 KJACTepa BII3HAYAIOTHCSA  OLIBII
BUPQXKCHOI 3JaTHICTIO [0 aKyMyJslili BOJIOTH B
JIMCTKOBUX TKaHWHAX Ta €()EKTUBHIIIUMH MeXaHi3MaMH T
BIJTHOBJICHHS MiCJISI BOAHOTO Ie(iluTy;

Kiacrep 11 (3enenuii, n = 19) — rpyna 3 nomMipHUMH
3HIDKEHUMHU  TIOKa3HWKaMH  BOJHOTO  OOMiHYy.

Ta
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[Ilo MoOXe CBIAYMTH NPO 3HIKEHY BOAOYTPUMYBAIbHY
3ATHICTh 1 MEHII BUPaXEHY BiJHOBHY PEaKLiIO Micis
BOJIHOTO CTpeCy MOPIBHSHO 3 TEHOTHIIAaMHU Kiactepa |

OTxe, KJ1acTepu3allist BUSIBUJIA JIBI BIIMIHHI cTpaTerii
peryisiuii BOAHOTo OajaHCy Yy IOCHIKEHHX COPTIB
i ribpuais.

o

mmmmmmmm

G17
514
G12
Gl%

Puc. 3. lepapxiuna KmacTepHa JeHApOTrpaMa COPTIB i TIOPHAIB KapTOIUTi 32 CepeAHIMU 3HAUEHHIMH KOoe]imieHTIB
BopoytpuManHs (KBy) i BomosinnosneHns (KBB) 3a obmikamu 20242025 pp. (MeTon Yopaa, €BKIIIZIOBA BiACTaHb)
Ipumimxu: Xapaxrepuctuka Knacrepy I (opamkesuif): cepenniit Ky = 69,7 + 1,9 % (CV = 2,7 %), cepenniit

Minknacrep 1 (crabineHOro BoOAHOrO OajaHCy)
yBinm renorunu: G21 (11.17.20-13), S7 (bazanis),
G30 (I1.18.51/3), S10 (Mupocnasa), S12 (Jlerana),
Gl6 (I1.17.28-2), G27 (I1.18.78/1), G28 (I'.10.6/23),
G18 (I1.17.19-26), G19 (I1.17.1-4). Cepenniii KBy =
69,7£1,7 % (CV=2,4%); cepemuiii Kse = 95,1+1,8 %
(CV=L1,9 %). 'eroTHN 3 MiHIMaJIHHOIO BapiaOEIbHICTIO,
SIKi MOXKHA BB@XKATH €TAJOHHMMU JJIsI CeJeKiii Ha cTa-
OUTBHICTD BOJHOTO PEKUMY;

[Migxmactep 2 (ONTUMI30BAHOTO BOIOBITHOBIICHHS):
G9 (I1.14.3/5), G5 (I1.17.24-26), G31 (I1.13.42/3), S13
(dxasenmina), S11 (Kutanmg), G24 (3.16.59-10).
Cepenniii KBy = 69,4£1,5 % (CV=2,2 %); cepenHiii
K= 97,3+1,7% (CV=1,8%). Bupisuserscs Hai-
BHIITUM PiBHEM BOJOBITHOBJICHHS Ta HU3bKOIO Bapiadeb-
HICTIO O3HaK, IO € TTOKa3HUKOM e()eKTUBHOI aJanTUBHOI
peaxiiii;

[inknacrep 3 (MakCHMalbHOTO BOJIOBIJHOBJICHHS):
G1 (3.16.50-16), G23 (I1.13.52-11), G29 (I1.17.30-3), G8
(I1.19.15-13), GI10 (3.16.40/2) Cepenniit Kny
69,3£2,0 % (CV=2,8 %); cepenniit KB = 100,6+1,7 %
(CV=1,7%). €nuHmii mniAKIaCTep 3 [OKA3HUKAMHU
KsB nonazg 100 %, 110 CBiAYUTH PO HASIBHICTH

KOMITEHCATOPHUX MEXaHI3MiB 1 BACOKHIA alanTUBHUI
MMOTEHIIAT;

[igkmactep 4  (migBumieHoi  BapiaGeMbHOCTI):
G7 (I1.19.15-16), G13 (11.17.29/21), G25 (I1.17.34/8),
G17 (I1.18.87/2), G26 (I1.17.39/22). Cepenniii Ky =
70,64+2,3 % (CV=3,3 %); cepenniii K = 99,8435 %
(CV=3,5%). Mae HaiiBuii aOCOJIOTHI 3HAYCHHS, aJlic
3pOCTardy BapiaOeNbHICTh, M0 MOXE BKa3yBaTH Ha
CKJIaJ{HY TEeHETHYHY JCTCPMIHAI[I0 O3HAK;

Xapaxmepucmuxa Knacmepy Il (3enenuii): cepemHii
Kay 64,243.1 % (CV=4,8 %), cepenniii Kss
91,342,8 % (CV=3,1 %). Lla rpyna reHoTUIiB MOXeE pO3-
TIIIATUCS K OLTBIN Uy TIINBA 10 a0l0THIHOTO CTPECy, ale
BOJIHOYAC IiKaBa IJIS MOUIYKY CTIEU(IIHNX afalTHBHUX
MeXaHi3MiB.

[Miaxmactep S5 (MiHIMAJIBHOTO BOJOYTPHUMAHHS): S3
(Bsipenp), S6 (ITapthep). Cepenniit Ky = 57,7+3,3 %
(CV=5,7 %); cepenniii KB = 88,9+2,5 % (CV=2,8 %).
HaiiHmk4i MOKa3HUKU cepesl YCiX rpyIl, U0 CBIAYHUTH PO
MIABHUINCHY BPa3IHBICTh 10 BOIHOTO ACIIUTY;

[Minknacrep 6 (mepexinHoi rpynu): S4 (Pamomucis),
G3 (I1.16.16-9), G14 (I1.17.13/7). Cepenniit KBy =
65,2422 % (CV=3,3%); cepenniit KB 92,4+2.8 %
(CV=3,0 %). 'enoTunu 3 npoMi>KHUMH 3HAUYCHHSAMH, SIKI
MOXYTh BUKOPHUCTOBYBATHUCH SIK JIOHOPH “‘OallaHCOBaHUX
aJlaNTHBHUX O3HAK;

IMinkmactep 7 (Bucokoro KBy, momipHoro Ksg):
G11 (I1.15.5/27), S2 (Tupac), G6 (I1.17.44-1). CepenHiit
Kay 70,0+0,4 % (CV=0,5%); cepenniii Ksp
91,0£2,6 % (CV=2,9%). 'enoTnnu 3i CTIHKUM yTpHMaH-
HSIM BOJM, aj€ BIJHOCHO CJAaOLIMM BiTHOBJIEHHSM, IO
BKa3ye Ha criel(idHy CTpaTerito yHUKaHHs CTPECy;

MMigxnactep 8 (36anancoBanoi rpymn): G22 (3.14.64-
2), G2 (I1.17.38/4), G4 (I1.17.20-3). Cepenniii Ky =
64,8+1,0 % (CV=1,6%); cepenniii KB = 93,0+3,5 %
(CV=3,7%). I'enoTunu 3i 30aJaHCOBAHUM MOE€THAHHIM
O3HaK 1 MPUHHATHUM piBHEM BapiabenbHOCTI;

[Migxmactep 9 (cTabinbHI COpTH 3a IHTETrpalbHUMH
BOJAHUMH TOKa3HHKaMHK): S5 (Mexwmpiuka 11), S1
(Cnayta), S8 (Omnimnst). Cepenniti KBy = 63,9+1,7 %
(CV=2,7%); cepennii KB = 92,8+1,9 % (CV=2,1 %).
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[Minknactep CKIIAAETBCS BHKIIOYHO 3 PaHOHOBAHHMX
COPTIB  BITYM3HSHOI CeJNeKLii, 10 JEMOHCTPYIOTbh
NOMIpHi, aje (EHOTHUIIYHO cTabUIbHI MOKa3HUKH
BOJHOTO 0OMiHy. XapakTepHi 3Ha4eHHs BiJ0Opa)karoTh
CeJNIeKI[IMHI MPIOpUTETH HOIEperHIX Mporpam, OpieHTO-
BaHMX HAa KOMIIPOMICHHI OaJaHC MK aJanTHBHUMH
O3HaKaMH Ta TOCIOJAPCHKO-IIHHAMHU XapaKTePUCTH-
KaMH.

[Migxmactep 10 (Bucokoi pereHepatuBHOCTi): S14
(JduBuna), G12 (I1.15.56-10), G15 (I1.17.38/16). Cepen-
Hilt KBy = 65,5+1,9 % (CV=2,9%); cepenniii Kp =
94,7+0,3 % (CV=0,3%). ['eHOTHIIH 3 HAHMKUYOKO Bapia-
oenpHicTIO KBB (CV=0,3%), 1110 CBIAYUTH PO FrEHETUIHO
cTallJIbHY BHCOKY BiJTHOBJIIOBAJIbHY 3[aTHICTb.

Juseprentni reHotumu: G20 (I1.19.15/18): Ky =
62,6 %; KB = 85,0 % i S9 (Cgirana): KBy = 63,3 %;
KB = 90,9 %. 11i reHOTHIIN XapaKTEPU3YIOThCS BITHOCHO
BHCOKOIO 3JIaTHICTIO JI0 BOJOYTPHMAaHHS, IO CTaTH-
CTHYHO JOCTOBIPHO HEPEBHUILY€E NMOKa3HUKH IiIKIacTepa
MiHiManmpHOTO BomoyTpmMmanHs (S3, S6; Ky =
57,7£3,3 %; ANOVA: F=4,92; p<0,05). BomHo49ac BoHI
JIEMOHCTPYIOTh HaWHMXKYI cepell yCiX MpeACTaBHUKIB
Kiactepa 11 3HauenHs koedillieHTa BOJOBIIHOBJICHHS
(KBB = 85,0-90,9 %), 1m0 miATBEPIKEHO pe3yibTaTaMu
nucnepciiinoro  anamizy (F=6,21; p<0,05). Orxe,
resotunin G20 i S9 moenHyOTh e€(heKTHBHY CHUCTEMY
30epekeHHsT BOJW 3 OJHOYACHUM OOMEKECHHSIM BiTHOB-
JIFOBAJIBHO 3IaTHOCTI 32 YMOB Ae(DillUTY BOJIOTH.

BucHoBku

1.2024-2025 pokiB 3a yMOB TOCTPOTO BOIHOTO
nedimuty B mepion oOJIKiB y BCIX Tpymax CTHIJIOCTI
3a(ikcOBaHO 3aKOHOMIpHE 3HIKEHHS Koe(iIieHTiB
BonoyrpuManHs (KBy) na 16-20 % Ta BOZOBIHOBJIEHHS
(KBB) Ha 15-30 % Big OyToHIi3aIiil 10 (ha3u HAKOTMYCHHS
Oynb0.

2. Peaxkiiiss TCHOTHITIB Ha BOJHUUN cTpec Oyina nude-
peHLiiioBaHO0O: Y paHHiil rpyni coptu Brpadanu KBy Ha
19% i KB na 28 %, Toumi sk riOpuau uiei rpymnu
nposiBuin MeHie 3HwkeHHs (KBy = 16 %, KBB = 17 %),
oo BKa3ye Ha Kpaly aJanTHBHICTh TiOpHUIHOTO
MaTepiaiy.

3. CepemHpOpaHHI TiOpUAM IEMOHCTPYBAIH OUIBII
cTalipbHAN BOTHHUHA PEKHUM TIOPIBHAHO 13 COpPTaMU:
3umwkeHHss KBB crtaHoBmio ~20 % mnpotu ~23 % y
COPTIB.

4. CepenHBOCTHIIII TIOPUAM BUPI3HSIIACS HAHBHIIOO
3arajbHOI0 CTIHKICTIO — HaBiTh Yy (ha3y IHTEHCUBHOTO
HAKOTIWYEHHS MPOIYKTUBHOCTI BOHH 30epirany BiTHOCHO
Bucoki mokasHuku (KBy =59 %, KBB=86 %), mo
CBIYMTH IIPO 3JATHICTH MIATPHUMYBATH BOJHHUH TOMeEo-
CTa3 B YMOBaX CHJIBHOTO CTPECY.

5. Kopensuiitauii aHami3 i3 TigpoTepMiqHUM KOoedirTi-
enroM (I'TK) moka3aB mo3uTHBHI 3aJIe)KHOCTI 3 Bapialliero
10 Tpynax: y paHHiX riopuais 2024 p. mpouecu BoJO-
BiHOBJEHHsT TicHO kopemoBamun 3 I'TK (r=0,90),
CepeHbOPaHHI MPOSIBIIIN MOMIpHI CTabimbHI 3B’ SI3KH, a
CEepPEeNHbOCTHIIl COPTH — HAWHIKYI KOoe(illieHTH, M0
BioOpakae IXHIO BiTHOCHY aBTOHOMHICTb BiJl KOJIMBaHb
3BOJIOJKECHHSL.

6. Y paHHBOCTUTIJIMX TE€HOTHUIIIB TIOPUIHUN MaTepiar
nepeBaXkaB COPTOBHI 32 aOCOJIOTHUMHM Ta CTaOUIbHUMHU

3HadeHHsMH KBy 1 KBB; cepex HalimepCHeKTHBHIIIIX
panHix Gopm 3aszHaveni [1.14.3/5, 3.16.50-16, I1.17.44-1,
11.19.15-16, I1.17.24-26 i copt Tupac.

7. Cepenupopansi riopunu I1.15.56-10, I1.17.29/21,
I1.17.38/16, I1.15.5/27 ta riopuam I1.17.20-13, I1.13.52-
11 (moemHaHHS BHCOKMX TIOYAaTKOBUX 1 KIHIIGBHX
3HaYeHb) BII3HAUCHI 5K MEPCHEKTUBHI; cepel COpTIB
BualIeHO Mexupiuka 11 1 Omims.

8. CepennpocTurii (opMH 3arajoM IepeBeplryBan
IHII TPyHH 3a MOKa3HHUKAMH BOJHOTO PEKUMY; CEpe.
NEPCIEeKTUBHUX JDKEpEeN aJalTUBHUX O3HAK BUJIIEHO
riopnan 11.13.42/3, 11.17.34/8, 11.17.30-3, I1.17.39/22,
a Takox coptH JKutHuus, Mupocnasa Ta Jletana.

9. IepapxiuHa kiactepusamist 45 reHoTHmiB 3a KBy i
Kse BusaBmma aBi ocHoBHi rpymu (Kmacrep I: Ky =
69,7£1,9 %, KB = 98,2424 %; Knactep II: KBy =
64,2+3,1 %, KB = 91,3+2,8 %) i3 BHYTpIllIHBOIO CTPYK-
typoro (10 migkmactepis, CV 0,3-5,7 %). HasBHicTh
rermotuniB i3 K> 100 % (Gl - 3.16.50-16; G23 —
I1.13.52-11; G29 — 11.17.30-3; G8 — I1.19.15-13; G10 —
3.16.40/2) ta muBeprentHux ¢opm (G20 — I1.19.15/18,
S9 — CsiranHa) MiAKPECHIOe PI3HOMAHITTS CTpaTerii
BOJIHOTO TOMEOCTA3y i iXHIO CENICKIIHHY IiHHICTb.

10. OTpuMaHi pe3yabTaTH MiATBEPKYIOTh €PEKTHB-
HICTh BUKOPHCTAaHHS KOE(]ILI€EHTIB BOJAOYTPUMAHHS
Ta BOJIOBITHOBJICHHS SIK HAAIMHMX MapKepiB Uil KJacH-
¢ikauii reHOTHHIB KapToIul 3a piBHEM ajanramii -0
BOJIHOTO CTpECY Ta MOXYTb CIIyI'YBaTH OCHOBOIO MJIS
MOJANBIINX TEHETHKO-CENIEKIIIMHNX TOCIIIKEHb.

KouduaikT inTepeci

ABTOpPH CTBEPIKYIOTH TIPO BIICYTHICTH KOH(IIKTY
iHTepeciB [IOJ0 IXHBOTO BHKJIAXy Ta pe3yNbTaTiB
JIOCIIIKEHD.
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B. Palaziuk The article presents the results of scientific research on the study of the peculiarities of the formation of soft winter

E-mail: wheat grain under the influence of biostimulants and different growing conditions. Experimental tests were
bohdan.palaziuk@pdau.edu.ua conducted according to the standard field experiment methodologies of in agriculture and crop production during
2022-2024 at the research farm of Poltava State Agrarian University. The objects of the study were biostimulator 1
(biostimix ‘Recovery of vegetation’ (biostart)) and biostimulator 2 (Smart Grow ‘Restoration’). The main active
University, components of the drugs were fulvic acids, fullerene and organic acids. Ammonium nitrate was used as nitrogen
Skovoroda Str., 1/3. fertilizer (NH4 : NOs — 1 : 1, 34.4 %). The objective of the research was to substantiate the expediency of using
Poltava, 36000, Ukraine growth regulators based on fulvic acids, fullerene and organic acids in combination with nitrogen fertilizers in winter
wheat cultivation. It has been established that the use of biostimulants increased the efficiency of nitrogen fertilizers,
which was confirmed by the improvement of the elements of the ear performance. Thus, the use of biostimulator 1
on the background of Ngs provided an increase in the variant only with ammonium nitrate (Ngs): the amount of grains
from the ear — by 9.3 %, the mass of grain from the ear — by 21.7 %, the mass of 1000 grains — by 3.2 %. The use of
biostimulator 2 under the background of Nes contributed to the growth, respectively: the number of grains per ear —
by 13.8 %, masses of grain per ear — by 17.4 %, weight of 1000 grains — by 1.2 %. The grain yield of soft winter
wheat also increased due to the use of biostimulants: biostimulator 1 increased by 6.84 % and biostimulator 2 by
4.56 %. At the same time, the total efficiency of nitrogen nutrition increased by 10.4 % due to the action of
biostimulator 1 and by 12.1 % with biostimulator 2. The correlation analysis revealed a close dependence between
yield and the number of grains per ear (r = 0.95) as well as grain weight per ear (r=0.91), and a moderate relationship
with the weight of 1,000 grains (r = 0.57).
Keywords: mild winter wheat, biostimulants, grain yields, ear performance elements.

Poltava State Agrarian

Bruius 0iocTUMYJISITOPIB HA BPOKAMHICTD TA ATANITHBHI BJACTUBOCTI MIEHUII
M’SIKO1 03UMO]

C. O. IOpuenko | b. O. ITana3sok

Tonrascrkmit AepikapHiit VY crarTi NpeACTaBICHO pE3yNIbTaTH HAyKOBHX JOCTIIKEHb, INPHCBIYCHHX BHUBYEHHIO OCOOIMBOCTEH
arpapHHii yHiBepcHTeT, (opMyBaHHS BpOXKAaHOCTI 3epHa MIICHUII M’SKOI O3UMOI A BIUIMBOM OiOCTHMYJIATOPIB 1 Pi3HHX yMOB
. Honrasa, Yipaina BHUpoLryBaHHs. ExcriepuMeHTanbHi BUIPoOyBaHHS IIPOBOAIIIN 33 CTAHAAPTHOI METOANKOO MOJBOBUX JOCITIAIB y
ramy3i 3emiepoOCTBa Ta pPOCIMHHMITBA BIpoaoBxk 2022-2024 pokiB Ha 0a3i JOCHIIZHOTO TOCIONApCTBA
IMonTaBCHKOro AEPKAaBHOTO arpapHOro yHiBepcuTeTy. OO’€KTaMM BUBYCHHS BHCTyHAmH: OiocTUMymATop 1
(biocrimikc «Bignosnenns Beretanii» (bioctapr)) Ta 6ioctuMymaTop 2 (Smart Grow «BinHosiaeHHs »). OCHOBHEMHU
JIIOYMMHM KOMIIOHEHTaMHU TIperapartiB Oyiu (yJibBOKUCIOTH, (yJlepeH Ta OpraHiyHi KUCIOTH. SIK a30THe
MiDKUBJICHHS 3acTocoByBayiM amiauny cemitpy (NHs:NO; — 1:1, 34,4 %). 3aBgaHHsAM JOCTIDKEHb CTajlo
OOIPYyHTYBaHHS AOLIJIBHOCTI BUKOPUCTAHHS PETYJIATOPIB POCTY Ha OCHOBI (DyJIbBOKUCIIOT, (yJIepeHy Ta OpraHiuHUX
KHUCJIOT Y TIO€AHAHHI 3 a30THUMH J0OpHBaMH I1iJl Yac BUPOIIyBaHHS O3MMOI IIIEHHUII M’sikoi. BeranoBieHo, mo
3aCTOCYBaHHsI 010CTHMYJISTOPIB MiABUIIYBAIO e()eKTHBHICTh BUKOPUCTAHHS a30THUX JOOPUB, LIO MiJTBEPHKEHO
MOKPAIEHHsIM [TOKA3HUKIB €IEMEHTIB NMPOIyKTUBHOCTI Kojoca. Bukopucranns Oioctumymsitopa 1 Ha ¢oHi Nes
3a0e3meunio 30iMbLICHHs BiHOCHO BapiaHTa jMile 3 aMiaqHoio cemitporo (Ngs): KITBKOCTI 3epeH 3 Koioca —
Ha 9,3 %, macu 3epHa 3 konoca —Ha 21,7 %, macu 1000 3epeH — Ha 3,2 %. 3acTtocyBaHHs OiocTUMyJIsTOpa 2 Ha (HOHI
Ngs CIIPUSIO 3pOCTAHHIO BiIOBITHO: KiNBKOCTI 3epeH 3 Konoca — Ha 13,8 %, macu 3epHa 3 xosoca — Ha 17,4 %,
Macu 1000 3epen —Ha 1,2 %. YpoxkaiiHicTb 3epHa IMIISHHUI M SIKOT 03EMOI TAK0XK 3pOCTAaNa 3aB/SIKA BHKOPHUCTAHHIO
6iocTHMYIIATOPIB: Oi0CTUMYIATOpP | MiIBHINUB MOKa3HUK Ha 6,84 %, a 6iocTumysTop 2 — Ha 4,56 %. IIpu mpomy
3araybHa e()eKTHBHICTb a30THOTO XKUBIICHHS 3pOciia 3aBISKH fii 6ioctumymnaropa 1 Ha 10,4 %, a GiocTuMymnsTopa
2 — Ha 12,1 %. KopensuiiiHuii aHamiz moka3aB HAasBHICTh TICHOI 3aJIeKHOCTI BPOXKAMHOCTI BiJ KiIBbKOCTI
3epeH y kosoci (r = 0,95) Ta Mmacu 3epHa 3 koisioca (r=0,91), a Takok cepeJHBOTO piBHS 3B’ 513Ky 3 Macoro 1000 3epen
(r=0,57).
KorodoBi ciioBa: MIeHHIs M’SiKa 03MMa, OIOCTUMYIATOPH, YPOXKaWHICTh 3€pHA, CIEMEHTH MPOJYyKTHBHOCTI
KoJIoCa.

Bi6aiorpadiunnii onuc aus nuryBanus: fOpuenxo C. O., [anazwok b. O. BruB 6iocTUMyIISITOPIB Ha BpOXKaHHICTh Ta aJanTHBHI BIACTUBOCTI
IIeHUIi M’ K01 03uMoi. Scientific Progress & Innovations. 2025. Ne 28 (4). C. 23-29.
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Beryn

CaiToBa cepe/iHs ypOXKAUHICTh KYJIBTYDP 3HHKYETBCS
B YMOBax KJIIMaTHYHOI KPHU3H, KOJH CLIBCHKOTOCIOap-
CBKI KyJIBTYpH 3a3HAlOTh BIUIMBY a0lOTHMYHHX CTpECIB,
30KpeMa BHCOKI TeMIIepaTypH MOBITPsI Ta TPUBAJI TOCYXU
CIPUYHHAIOTE HenoOip ypoxkato [1, 2]. Bogrouac Hace-
JICHHA JIIOZICTBA CTPIMKO 3pOCTa€ 3 TaKOI TCHICHIIEIO,
mo 1o 2050 poky HaceneHHs IDIaHETH OyAe CKIIaZaTh
9,6 Minbsipaa sroneit [3]. Ha ¢oHi 3HMKEHHS BpoOXXaii-
HOCTI BHHHKA€ IIJIKOM HMOBipHa 3arpo3a MpoIOBOIbYii
Oesmeri y cBiTi [4].

OCHOBHOIO TIPOIOBOJIEYOIO KYJIBTYpOIO € HIIEHUIIS
m’sika (Triticum aestivum L.), sika Mae CcTpaTeriduHe
3HAUeHHs Yy 3a0e3le4eHHI HaCeJeHHs MPOAyKTaMH
Xap4yyBaHHA. 3MEHIICHHS CBITOBUX BaJOBUX 300piB
3epHa IMIICHHUI MPU3BEAC IO 3POCTaHHS IiH Ha XJi0
Ta iHII BUPOOH, 3HIKCHHS JOCTYITHOCTI 1Ki, TOCHICHHS
colianbHOT Hamnpyrd, ocoOJIMBO y KpaiHax 3 HU3BKUM
piBHEM 1OXOXiB, a TAaKOXX HETaTHMBHO BIUIMHE Ha
PHHKH KOPMiB, TBAPUHHHUIITBA Ta OB’ A3aH1 raTy3i €KOHO-
MiKH [5, 6].

Oco06mmBoi akTyaJdbHOCTI HaOyBae MONIYK MUIAXiB
3HW)KEHHSI HETATUBHOTO BIUIMBY CTPECIB Ha YPOXKaiHICTb
MIIeHWI  Juis  30epekeHHs BpoxaiHocTi. Haremep
OCHOBHMMH 3ac00aMH MIJBUIICHHS YPOXAWHOCTI €
3aCTOCYBaHHSI MiHEpaIbHUX OOPUB Ta MECTUIUIIB IS
3aXUCTy TIOCIBIB BiJf BIUIMBY OiOTHYHUX (haKTOPiB
(HebaxkaHa POCIHMHHICT, XBOpoOW, miKimHukw) [7, 8].
[Mommur Ha MiHepanbHI JOOpHBAa Ta XIMiYHI 3aco0H
3aXHCTY POCIHH IIOPOKY 3pOCTa€, a BiAMOBITHUNA PHHOK
PO3LIMPIOETHCS, 110 HETaTHBHO BIUIMBAE Ha EKOJIOTTYHY
Oesrneky Ta SIKICTh NMpOAYKTiB XapuyBaHHs [9]. Otxe,
aKTyaJIbHUM € TIOIIYK e()eKTUBHHX 3aCO0IB 1 TEXHOJIOTIH,
IO CIPUSIOTH 30€PEKESHHIO Ta IIBHINECHHIO BpOXKai-
HOCTI MIIEHHUI] 3 OHOYACHUM 3MEHIIECHHSAM HETaTHBHOTO
BIUIMBY Ha HOBKUWLIA [10, 11]. OmHNM i3 mepcreKTHBHIX
[UISAXIB € CEJIEKIIis Ta 3aIPOBaPKEHHS BUCOKOBPOKAHIX
COpTIB, CTIMKUX 10 il a0iOTHYHMX YMHHHKIB, a TaKOX
3acTOCYyBaHHS 010JOTiYHMX 3ac00iB, 30KpeMa OiocTUMY-
JISITOPIB.

3acTocyBaHHSl OIOJIOTIYHMX CTUMYJIATOPIB  IIpH
BUPOIIYBaHHI TIIEHUII M’KOT 03UMOI € e(eKTHBHUM
3ac000M /15l TOKPAILEHHS! BPOXKaHHOCTI, SIKOCTI Ta CTil-
KOCTI 710 010THYHOTO Ta abioTHyHOrO cTpecy [8, 12 ,13].

OO0car puHKY OiompemapaTiB y CBiTi, 30KpeMa U B
VYkpaiHi, JIEMOHCTpy€ TEHICHIIIO [0 MIOPigHOTO
3poctanus Ha 7,4 % [14]. 3’ BIAI0OTECSA HOBI BUPOOHUKH
Ta HOBI OpeHnm OiompemapatiB. ToMy Ui CTBOpEHHS
CTaJIMX arpoOTEXHOJIOTIH B yMOBaxX YKpaiHH, KA € OJHUM
3 OCHOBHHUX €KCIOPTEPIB MIISHHMIII y cBiTi [15], € Baskim-
BUM JIOCII/DKECHHS CS(PEKTHBHOCTI Ta BIOCKOHAJICHHS
3acTOCyBaHHSA OIOJIOTIYHHUX CTUMYIATOPIB POCTY, MIO
JIO3BOJIMTH MiABHIUTH CTIHKICTh POCIHH 10 abi0THYHHUX
CTpecCiB, 3MEHIIUTH 3aJKHICTh BiJ XIMiYHUX 3aco0iB
BHPOOHHUIITBA, MOJIIIIINTH SIKICTh MPOAYKILIi Ta 30epertu
POJIOUICTh TPYHTIB Y JJOBTOCTPOKOBIH MEPCIIEKTHUBI.

BioctumysnsiTopn — 1ie opraHiuHi abo HeopraHiyHi
MIPOJIYKTH, IIO MICTSATh OI0AKTHMBHI PEYOBHHU Ta/abo
MIKpOOpraHi3MH, SIKi NpH HAHECEHHI Ha POCIHHY abo
pusocdepy CTHUMYIIOIOTH DICT 1 MNPOAYKTUBHICTH
POCIIMHM, TOKpAIlyloYn €(QEKTUBHICTh INOTJIMHAHHS Ta
3aCBOEHHS TIOXKUBHUX PEUOBHUH, CTIHKICTh 10 a0i0THYHUX

CTpeciB Ta/abo SIKICTh NMPOAYKTY HE3aJEXKHO BiJl BMICTY
MOKUBHUX pevyoBHH [16, 17].

Hocnigaukun Maignan V. era iH. 3a3HA4aK0Th, IO
3aCTOCYBaHHS Pi3HUX 010CTUMYIISATOPIB HA OCHOBI aMiHO-
KUCJIOT y IOETHAHHI 3 a30THUMH 100pHUBaMu MPHU3BOIUTH
IO KpaTHOro 30imbIIeHHS BpokaHOCTI 10 51,7 %
3aBIAKH 30INBIICHHIO O3CPHEHOCTI Kojoca. Bonu
HArojomyoTh, II0 CKJIaJAHO BCTAHOBUTH, 3a SKHM
MeXaHi3MOM OiOCTUMYJIATOPH BIUTUHYIJIH Ha ITiIBUIICHHSI
YpOo>KalfHOCTi, ajie MIWIUTA BHUCHOBKY, IO Iie BimOyBa-
€TBCS 32 PaXyHOK CHJIBHOTO BIUTMBY Ha PO3IOIII a30Ty.
3aB/sIkM 3HAYHOMY BIUIMBY OlompenapartiB micist crafii
KOJIOCIHHS Ha TIOTJIMHAHHS Ta e()eKTUBHICTh peMo0ii3a-
il a3ory, HOKpammiach e(eKTHBHICTH (OpPMyBaHHs
3epeH Ta 30UIbLIMIIACK TX KUTbKICTB Yy Kostoci [18].

[ligBunieHHs €(PEKTHBHOCTI BUKOPUCTAHHS MIICHHU-
LEI0 a30THHUX JIOOPUB MPH 3aCTOCYBaHHI 0i0CTUMYJISTO-
piB minTBepkyioTh Li J, Ma H. ta iH., BoHH mifnum
BHCHOBKY, 10 3aCTOCYBaHH IIperapaTiB Ha OCHOBI ITOJIi-
caxapHUHOTO areHTy MOPCBKHMX BOJIOPOCTEH Ta XiTo3aHy
3 HCIOHOTGHHHUM  AaKTHBHHM  areHTOM  JIO3BOJISIE
3aomamKkyBatd 20 % a30THUX JOOpWB 0e3 BTpaTH
MPOJIYKTUBHOCTI KyJIBTYPH IILJISXOM ITiIBUIIECHHS 3aCBO-
€HHA a3oTy [19].

HyOounpkuii O. Ta iHIOI TakoXX BHU3HAYAIOTH
MO3UTHBHY [Iif0 OiocTUMYyATOpa, M0 0a3yeThCs Ha BUIb-
HUX aMiHOKHCJIOTaX, MPU 3aCTOCYBaHHI y KOMILIEKCI
pa3oM i3 BUKOPUCTAHHIM MOOI9HOI IPOAYKIIl — cooMu
ropoxy + N3oP45K4s cymicHo 3 rymycHnm abo mikpo6io-
joriuHuUM 100puBOM. Lle mM03BOMIIIO OTpUMAaTH CYyTTEBE
MiABUIICHHS TPOTYKTUBHOCTI TMOCIBiB Ha piBHI 52,3—
59,4 % mopiBHsAHO 3 BapianTOM 0e3 BHeceHHH [10].

[Migpumennas ypokafiHocTi mmmenwnmi Ha 50-60 %
MOJKHA JOCSTTH IIPH 3aCTOCYBaHHI 010JIOTIYHHX Mperapa-
TiB Ha ocHOBi Bomopoctedi (FERT-A) ta rimpomizaty
coesoro Outka (FERT-H) Hopmoto 2,5 ni/ra [20].

3a manumu AnmamoBa B. ta Ckokx C. y BUMagky
0JTHOOCIOHOTO 3acTOCYyBaHHI OioperysaTopa pocty y hasy
KyLICHHS B yMOBax XepCOHCBKOI oOJyiacTi crocrepira-
€THCSI I IBUILIEHHS yPOXKaWHOCTI 3epHa IIIEHUIII Ha PiBHI
2,9 w/ra, npupict ckiaB 16 % mopiBHIHO 3 BapiaHTOM 0€3
3acToCyBaHHs npenapary [21].

[eiiko JI. y cBOiX DOCHIIKEHHIX 3a3HAYaE, MO MPH
JIBOPa30BOMY 3aCTOCYBaHHI IO BereTarii OiQyHrimumLy ta
OlocTHMYIIATOPY Ha OCHOBI Oaktepiit Bacillus subtilis,
Paenibacillus polymyxa, tpubis Trichoderma viride,
T. harzianum, aktuHOOaKkTepii Streptomyces y TpbOX
COPTIB CIIOCTEPIra€ThCsl 30UTBIIIEHHS 03€PHEHOCTI KOJIoca
Ha piBHI 3—5 IIT. 3 KOJIOCA MOPIBHAHO 3 00POOKOIO BOIOIO
(xoHTpOINB) [22].

VY nocmimpkenHsax Bnaciok O. 3a3Ha4eHO MO3UTHUBHY
Iifo Tpemapaty Ha OCHOBi B. subtilis, Azotobacter
chroococcum, Paenibacillus polymyxa, xaniii- i hpocdop-
MOOUITI3yr0Ui OaKTepiid, Npu 3acTOCYBaHHS Mpenapary 1o
TMCTy (IKCYeTbesi 30UIBIICHHS NPOJYKTUBHOCTI Ha
5,9-9,2% [23].

Takok  BapTO  3a3HAYWTH, 1[I0  PE3yJbTATH
nocmimkenas R. Qin, C. Noulas Ta iH., moao 3actocy-
BaHHA OIlOJIOTIYHUX TIpernapaTriB Ha TMIICHHI M’ SKii
03UMill HE MiITBEPKYIOTh MiABUIICHHS YPOXKalHOCTI,
a B OKpPEMHX BHUIAJKax CBiAYaTh IIPO MOXKIMBHN Hera-
TUBHMH BIUIMB, LI0 NPU3BOJAWTH A0 3HIDKCHHS IIPO-
JIYKTHBHOCTI TOCIBIB [24].
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Omxe, HaBeneHi Buime Qaktd 3 OUIBIIOCTI
JIOCIHIJKEHb CBI4aTh MPO e(eKTHBHICTH 3aCTOCYBAaHHS
010JIOTIYHMX TpenapaTiB i OOIPYHTOBYIOTH JOLLIBHICTH
iX IIMPIIOro BIPOBA/PKEHHS y BHUPOOHUYY IPAKTHKY.
Bopnouac ¢i3ionoriudi MeXaHi3MH iX il 3aJIUIIAI0THCS
HEJIOCTATHHO BMBUCHHUMH. BelnKa KiJIbKICTh JOCTYITHHX
Ha PUHKY IpenapaTiB i3 pi3sHUM CKJIaIOM Ta MIPHHITUIIOM
nii BEUMarae IMOTIHOICHOTO HAyKOBOTO OOIPYHTYBaHHS
e(eKTUBHOCTI, BHBUCHHS BIUTUBY Ha PICT i PO3BHTOK
POCTHH, a TaKOX aJaITalii TeXHOIOTiH iX 3aCTOCYBaHHS
JI0 KOHKPETHHUX IPYHTOBO-KJIIMaTHYHUX yMOB YKpaiHH.
Tomy pmochmipkeHHS y LbOMY HampsiMi € OCOOJIHMBO
aKTYaJIbHUMH JJIsl PO3BUTKY SKOJOTIYHO CTIHKUX TEXHO-
JIOTid BHpOILYBaHHS Ta MIIBHUILEHHS CTaJOCTi arpo-
BHUPOOHUIITBA.

Meta gocaixKeHHsa

MeToro nociiKeHb OyJ0 HayKOBE OOIPYHTYBaHHS
JOUITBHOCTI Ta €(heKTUBHOCTI 3aCTOCYBaHHS 010TOTIYHIX
PETYIATOPIB POCTY HA OCHOBI (DYIBBOKUCIOT, QyJIepeHy
Ta OpTaHIYHHUX KHUCIOT Ha POHI a30THUX TOOPHB 32 YMOBH
BHPOIIyBaHHS MIIEHUI M’ SIKO{ 03UMO.

3aedanna odocniodcenns — MOCHITATH OCOOIUBOCTI
(dbopMyBaHHS YpOXAWHOCTI 3€pHAa MIIEHUII M’ IKOi
03UMOIi 3aJIS)KHO BiJ] 3aCTOCYBAaHHS O10JIOTIYHUX Peryiisi-
TOpIB POCTY.

Martepianu i MmeToau

TTonboBi mocmiKeHHsT OyJad TPOBEIACHI B Tepiof
2022-2024 pokiB y nocainaoMy rocronapcetsi [TonraBes-
KOTO JepKaBHOTO arpapHOro yHiBepcutery. Di3mko-
reorpadiuna 3oHa — llenTpanpHo-Cxignuii Jlicocrer.
KiiMar: moMipHO-KOHTHHEHTAJIbHUH, KIaCU(PIKYETHCS K
30Ha HENOCTATHLOTO 3BOJIOKEHHS. [PYHT: YOpHO3EM
OTIiA30JICHUH.

ArpoxiMiuHa XapaKTepUCTHKA IPYHTY:

- BMicT Tymycy — 3,9 %;

- a30Ty, IO JIETKO TiapomisyeTrbes (3a TropiHmM Ta
Kononogorw) — 119,1-127,1 wmr;

- P, Os B onroBokuchiit BUTSKII (32 UnpHKOBAM) —
100,0-131,0 mr;

- oOmiHHOTO Kamiito (3a Macmosoro) — 171,0-200,0 mr
Ha KiJIorpaM IpyHTY.

HlinpHicTs rpynTy — 1,05-1,17 r/em3.

[oBropHicTe  mocnmimy dorupukparHa. [lnoma
minsakw: 13 M2 IInoma o6mikoBoi  mimstHk#: 10 M2,
Jinguku  po3mimyBanu  paniomizoBano.  CiBOy

NUITHOK 3A1MCHIOBANU cenekiiiinow ciBankoro KJIEH —
1,5, Hopma BuCiBY 3,2 MIIH IIT./Ta, TTHOWHA 3aTOpPTaHHS —
3 cm. [ociB BuxoHyBanu B | gekazi »KOBTHS.

Copr mnms gochmikeHHA: Mamkenmis, HaCiHHA
OYMIIEeHE Ta BimkatiOpoBaHe 3a KPYIHICTIO Ta TUTOMOIO
Baror, oOpoOieHe mpoTpyHHHKOM (25 /1 DIryamokco-
Hix 10 /1 Mertamakcmry — M). 30upaHHS NPOBOIWIN
IpsIMUM KOMOalHyBaHHSAM KoMmOaitHoM Sampo — 130, y
(ha3y MOBHOT CTUIIIOCTI 3a HAsIBHOCTI Bosiorocti 13,9 %.

JocnipkeHHsT BIUIMBY OlOCTHMYNSTOPIB Ha (oHi
a30THUX JOOpUB MPOBOIMIIM 33 JOMOMOTow bioctu-
mynsrtopa 1 (bioctimikc ~ BigHoBreHHs — Bererariii
(Biocrapt) Ta Bioctumymnsarop 2 (Smart Grow BigHos-
nenHst). Jlilo4oro pedyoBHHOIO mpemnapariB € (ynbBo-
KHCIIOTH, (ylIepeH Ta OpraHiyHUX KHCIOTH. Sk
a30THE JOOpPMBO BHUKOPHCTOBYBIM aMiadHy CeJITpy
(NHs : NO3; —1: 1, 34,4 %).

Cxema 0ocnidy kouana maxi eapianmu.:

1. Kontpoms (6e3 1o6puB, 06podKa BOm0I0);

2. Bioctamymsrop 1 (1 n/ra);

3. Bioctumynstop 2 (1 n/ra);

4. Amiauna cemnitpa (Nes);

5. Amiauyna cemitpa (Neg) 3 mopanbiior oOpoOKoro
6ioctumynsitop 1 (no3oro 1 si/ra);

6. Amiauna cemitpa (Neg) 3 mopanbiio oOpoOKoro
oioctumynsTop 2 (103010 1 11/Ta).

[TipKuBIIEHHST aMiaqHOIO CEeJITPOI0 TMPOBOAWIN 3
po3paxyrky 200 kxr/ra y ¢isuunii Bazi (68 xr/ra nirodoi
PEUOBHHU a30Ty) MO MEP3JIOTAIOMY IPYHTY Ha BHU3Hade-
HUX JOiUrgHKaxX. PoOoumit  po3umH  GiocTUMYNATOpPiB
TOTyBaji 3 po3paxyHky | i mpemnapary Ha 200 1 BOIM.
[penapar BHOcwin y asy BBCH 21 (BecHsiHE KyleHH:)
3a JJONOMOI'OI0 PaHILEBOTO aKyMYJSITOPHOTO OOIPUCKY-
Baya 3 KOHTPOJbOBaHOIO HOpMOlo 0,25 1 Ha MiSHKY,
HONEPeHbO MTPOBIBIIY KaliOpyBaHHs HOPMH BUIIUBY.

O1iHKYy TpPOIYKTUBHOCTI IIOCIBIB OLIHIOBAJIH 3a
JOTIOMOTOI0 ~ aHaNi3y CHONOBHX 3pa3KiB. 3 KOXHOI
HOBTOPHOCTI 3 1 M? CYWiNIBHO BiOKOIyBAaJdH POCIHHH,
MiApaxoByBajJM Ta BHIIQJAKOBHM CIIOcOOOM mo0upamn
25 pocnuH Ta BHU3HAYANH KIJIBKICTH CTEOE, BHCOTY
POCINHHA, AOBXHHY KOJIOCA, KIJIBKICTh 3€peH y KOJOCi,
Macy 3epeH 3 konoca, macy 1000 3epeH.

Jns cuctemarm3anii Ta IEMOHCTpamii JaHWX BUKO-
pucroByBasim  MS  Excel, craructuunuii = anHaiiz
TPOBOIMJIM 33 JOMIOMOTOR0 Tiporpamu Statistica 12.0.

PesysabTaTn Ta iXx 00roBopeHHs

VY nepioj AOCIIKEHb CIOCTEpiraiy BIUIMB abioTHY-
HOTO CTpeCy Ha IMOCIBM MIIEHHII O03MMOi. 30Kpema,
PO3IIOALT OMAIB Y MepioA BECHSIHOI BereTalii KyJIbTypu
OyB He piBHOMIipHUiI (puc. 1).

VY mepios BECHSIHO-TITHROI BETeTalii 03MMOT MIIICHHITI
2023 poky mepeBaXkaJdd CHPUATINBI YMOBH 3 TOMIPHOIO
KIJIBKICTIO MTPOJYKTUBHUX OMajiB, OCOOJIMBO y KBIiTHI Ta
munHi. Bomnouac 2024 pik XapakTepu3yeTbcs 3HAYHO
BUIIIOI0 KUIBKICTIO CYXHX JHIB, HH3bKOI KUIBKICTIO
JIHIB 3 TNpoOAyKTHBHMMHU omazamu (5-20 MMm) Ta
3araJibHUM  JeinuTOM BOJIOTH y KPHUTWHYHI (a3u
PO3BUTKY KYJIBTYpPH.

®dakTop HEMOCTATHBOI KIJBKICTI BOJIOTH ITiJICH-
JIOBaBCS Ha (POHI JHIB 3 BUCOKUMH TeMIEpaTypaMu
(puc. 2). HaitOutpiry KUIBKICTB AHIB 3 TeMIlepaTypamMH
Buie +25°C criocrepiranu y uepsHi, 13 nHiB 2023 poky
ta 21 nmenp 2024 poky i3 CepeHBOID TEMIEPATYPOIO
M0 MaKCUMalbHUX 3HaueHHAx +27,1°C, mig vac ¢a3
1BiTiHHA Ta HamuBy 3epHa (BBCH 61-79), nani ¢asu
€ KpUTHYHUMHU 7151 GOpMYyBaHHS YPOXKAHHOCTI.

Scientific Progress & Innovations e 28 (4)

25



30

107,7
25
/M
£ 16 17 64,6
5 1s
§ 13 489704
B 1} $8 11
3 432 0 lo A i
10 . _
i 7
S .’ 25,9 )
3 > 2
1 1 1 1
0

120
26
100

21

78

19 19

80

15
60

KinbkicTs onaais, MM

37 40

20

) 20

12,3
0

Jlromuii Bepeszenv Keimenv Tpasenv Yepsenv Jlunenv Jlromuii bepeszenv Keimenv Tpasenv Yepeenv Jlunens

2023

=4 Cyma 3 be3 onazis, auiB
Je===4 Cy™ma 3 Omaau 5-10mm, qHiB
==@==Cyma 3 Onaau, MM

2024

== Cyma 3 Omagam <5Smm, JIHiB
== Cyma 3 Omazu 10-20mm,1HiB

Puc. 1. Po3mosin Ta KUTBKICTh ONAJIiB y BECHSIHO-JIITHIN Mepio Bereraii mireHuI M’ kol o3umoi (2023-2024 pp.)

25,0

20,0

KinbkicTs 1HiB
—
o
=)

._
=2
=}

5,0 0.5

2,0

1,0

0,0

35,0
30,9

30,0

15,0

Temneparypa, °C

10,0

5,0

0,0

3,0

Jlromuii bepesenv Keimenv Tpasenv Uepsenmv Jlunemv Jlromuili Bepezenv Keimenv Tpasenv Yepsenv Jlunewnw

2023

2024

le===4 Cyma 3 Temnepatypa >=25°C, <30°C, nuiB k=4 Cyma 3 Temnepatypa >30°C, nuiB

=== CepenHe 3 Cepenns remneparypa,’C

==@==CepenHe 3 Temnaparypa MmacumaibHa,’C

Puc. 2. TemnepaTypHUii pexKUM Ta KUIBKICTB IHIB 13 Timax >25 °C y BeCHSHO-JIITHIN 1epion

[loromHi yMOBH ManM CTPUMYBAJIGHHHM BIUTUB Ha
(opMyBaHHS ypOKaHOCTI MIIEHHINI O3UMOi, OCKIIBKH
BIIPOAOBXK KPUTHYHHX (a3 oOpraHoTeHe3y pPOCIUHU
3a3HaBaN | Oii abioTHYHHX cTpeciB. BcTaHoBmeHi kimiMa-
THYHI OCOOJIMBOCTI BIANOBIZAIOTH METI JOCIIIKEHH,
MiATBEPXKYIOYM 3HAYYIIICTh BHBUCHHS aalTHBHHUX
PeaxIliif KyJIbTypy IPHU 3aCTOCYBaHHI O10CTHUMYJIATOPIB B
yMOBax
HECTaO1IbHOTO 3BOJIOKCHHS Ta MiABUIICHUX TEMIICPATYP.

TonoBHUMH CKJIaHHKAMH KOJIOCA, IO BH3HAYAIOTH
PiBEHb YPOKAWHOCTI, € KiIbKICTh 3epeH y Kouoci (IIT.),

Maca 3epHa 3 kojoca (T), maca 1000 3epen (r). Bapto
BIIMITHTH, IO (GOpPMYBaHHA KOJIOCA MIICHUI O3MMOI
Mm’sikoi BimOyBaethes 3 111 mo VIII eranm opraHoreresy i
3aJIe)KUTH BiJl MIOTOJHUX YMOB Y el mepiof. 3Bakaroun
HA POJIb TIOTOTHUX YMOB 32 BeTeTALliHHIHA Mepio HE CITiJT
NPUMEHIIYBATH i 3HAYSHHS arpo3axo/iiB Ha (JOpPMyBaHHS
OPOAYKTHUBHOCTI Kosioca pociuH. Onepkani pe3yabTaTi
NPOBEACHUX JOCHIHKCHb BKa3ylOTh Ha €()EKTUBHICTh
JOCTIIKYBaHUX (DaKTOPIB 32 yMOBU (HOPMYBaHHS 3€PHO-
BOI MPOAYKTUBHOCTI KOJIOCA IIICHHUIN O3UMOI M’SKOT
(maon. 1).
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Taoauns 1
DopMyBaHHS €JIEMEHTIB MPOYKTUBHOCTI KOJOCA MIIEHHUII M SIKOT 03UMOT 38 YMOBH BUKOPUCTAHHS 010CTUMYJISTOPIB,
(cepenne 3a 2023-2024 pp.).

. KinbKicTh 3epeH y KOJIOCi, IIT. Maca 3epHa 3 KoJioca, T Maca 1000 3epeH, ©
Bapiant - - -
ILT. BIIXWIEHHS, +,- ILT. BIIXWJIEHHS, +,- ILT. BIIXWJICHHS, +,-

1* 19,7 - 0,96 - 42,6 -

2 23,6 3,9 1,19 0,23 449 23

3* 22,5 2,8 1,15 0,19 44,7 2,1

4% 28,1 8.4 1,40 0,44 473 4,7

5* 30,7 11,0 1,55 0,59 48,8 6,2

6* 32,0 12,3 1,6 0,64 47,8 5,2
HIPo,s 42 0,43 4,6

Tpumimxu: 1* — xoHTpOIBH (6€3 106pUB, 00poOKa Bomo10); 2* — 6iocTumyistop 1 (1 n/ra); 3* — 6ioctumyssitop 2 (1 n/ra); 4* — amiauna cemitpa (Nes);
5* — amiauna cemnitpa (Nes) + 6ioctumymsatop 1 (1 n/ra); 6* — amiauna cenitpa (Ngg) + 6iocTumyrsarop 2 (1 n/ra).

3a cepeHIMHU JaHNMH y BapiaHTax 3 OiocTumysTop | [vartvar: = 0,3193; r=05051; p=00555; y= 3 4526 + 0.158%]
i GiocTUMyIIATOp 2 BiAMI9EHO HECYTTEBUH IIPUPICT eJle- = Va2 = 3 4R2E0 18 0,35 Contit
MEHTIB IIPOyKTHBHOCTI KOJIOCA: KUTBKOCTI 3epeH 3 KoJIoca — a8 "

Ha 3,9 mr., i 2,8 mT., Macu 3epHa 3 Kojoca — Ha 0,231 1
0,19 r, macu 1000 3epen — va 2,3 i 2,1 T BiAMOBiAHO.
3acrocyBanHs a30THOTO MoOpuBa (Neg) y asi BecHs-
HOTO KYILIEHHS HIIEHUI M’SKOi 03MMOi 3abe3nednIio
(opMyBaHHs POCIIHH 3 KPaIlo0 IMPOAYKTHBHICTIO KOJOCa
MOPIBHSHO 3 KOHTPOJIGHUM BapiaHTOM. 30KpeMa, CYyTTEBE
30UIBIIEHHS: KIJIBKOCTI 3epeH y KoJioci — Ha 8,4 mrT., Macu
3epHa 3 kosnoca — Ha 0,44 1, macu 1000 3epen — Ha 4,67 T.
JocnimxyBaHi GiOCTUMYIATOPH CHPHSIH ITiIBHUIICHHIO
e(eKTUBHOCTI Mi/KUBIICHHS a30THHUM JOOPHBOM, IO
MiATBEPIKYEThCA 30ITBIICHHSM IMOKa3HHUKIB €JIEMEHTIB s a2 43 a4 a5 a5 a7 a8 a9 50
HpOIYKTHBHOCTI Konoca. Y pasi aii 6ioctumyssarop 1 Ha Mace 1008 oupon ¢
¢oni (Neg) crroctepiranm 301IbIIEHHS MOPIBHIHO 3 Bapia-
HTOM 3aCTOCyBaHHs amiadHoi ceTiTpH (Nes): KITBKOCTI 3€-
peH 3 kojoca — Ha 9,3 %, macu 3epHa 3 Kojoca — Ha
21,7 %, macu 1000 3epen — Ha 3,2 %. Bioctumynstop 2
Ha (oHi (Neg) 3a0e3meunB 301IbIICHHS: KUIBKOCTI 3€peH 3 [Var2 Vart: ©-0;8858, r=03411.p =0000005, y=0,8972 + 29887 x
konoca — Ha 13,8 %, Macu 3epHa 3 Kojoca — Ha 17,4 %, Vort Z0897212 9857 0,99 Pred
Mmacu 1000 3epen — Ha 1,2 %.

Kpim Toro, Mixk ypokaiHICTIO Ta eleMEHTaMH Ipo-
IYKTHBHOCTI KoJloca Oy BCTAHOBIICHI KOpEJAIMiiHI
3B’S3KHM. 3a pe3yJbTaTaMH I[HOTO aHAJi3y BCTAHOBJIICHO
CHWIIBHUH 3B’S30K YPOXKAWMHOCTI 3 KUIBKICTIO 3epeH
3 xomoca (r= 0,95), macoro 3epHa 3 koxoca (r = 0,91), Ta
cepenHiii 38’5130k 3 Macoro 1000 3epen (r = 0,57) (puc. 3,
puc. 4 1a puc. 5).

YpoKaHieTs, Tra

Puc. 4. 3anexHicts yposkaiinocri Big macu 1000 3epen
MIIeHUI M’ K01 03umoi (2023-2024 pp.)

YpoxaitHicTs, T/ra

| Varivar2: r?= 0,0064; r=0,9521; p =0.000002; y= 02887 + D_1318*X|

Var2 = 0.2687+0.1316"x. 0.95 Conf.Int

0,94 1,08 1,22 1,31 144 159 165
Maca 3epHa 3 koroca, ©

Puc. 5. 3anexHicTh yposkaifHOCTI Bi MacH 3epHa
3 KOJI0ca MIIeHMII M’ K01 03umoi (2023-2024 pp.).

YpoXaliHicTs, T/ra

3a yMOB 3pOCTaHHS MOTOJAHO-KIIIMATHYHUX PU3UKIB
610CTUMYJIATOPU € HAAIMHOIO IMiJACTPaXOBKOIO BiJ MOX-
nuBHX BTpar. Ilig 9ac Hammx AOCTiIKEeHb Oyio 3’sco-
BaHO, 1[0 BUKOPUCTAHHS OCTIKYyBaHUX OiompemnapaTisB
y (a3i BECHSHOTO KyIICHHS MO3UTHBHO BILUIMHYJIO Ha

ey e e P e — o (hopMyBaHHS BpOKaHHOCTI MIICHUII 03UMOi (madn. 2).
[IEFEE 0 (T 3anexHO BiJ BapiaHTy IOCIIAY 1 POKY IOCIiIKEHb
YpOKalfHICTh MIICHHINI M’SKOI O3MMOiI BapiloBama Bix
Puc. 3. 3anexxHICTh ypOKaHHOCTI Bill KUTBKOCTI 3epeH 3,85 1/ra (koHtpomb, 2024 p.) mo 5,97 1/ra (amiauna
3 KoJIoca MIeHuI M’ sikoi o3umoi (2023-2024 pp.) cemitpa (Neg) + 6ioctumynsitop 2 (1 si/ra), 2023 p.).
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Taoauns 2

dopMyBaHHs YpOKaHHOCTI IMIIEHUI M’ K0T 03UMO1 y pa3i BUKOPUCTaHHS OlocTUMysTOpiB, T/ra, 2023-2024 pp.

2023 p.

2024 p. Cepenne 3a 2023-2024 pp.

BapianT

T/Ta IIPUPICT O KOHTPOIIIO, T/Ta T/Ta IIPUPICT O KOHTPOIIIO, T/Ta T/Ta IIPUPICT 0 KOHTPOIIO, T/Ta

1* 4,04 3,85 3,95

i 4,39 0,35 4,06 0,21 4,23 0,27

3* 4,28 0,24 3,97 0,12 4,13 0,18

4* 5,35 1,31 4,85 1,0 5,10 1,15

5% 5,79 1,75 5,46 1,61 5,63 1,68

6* 5,97 1,93 5,47 1,62 5,72 1,77

HIPo s 0,48 0,42 0,44

Tpumimxu: 1* — xoHTpOIB (6€3 106pUB, 00poOKa Bono10); 2* — 6ioctumyistop 1 (1 n/ra); 3* — 6ioctumyssatop 2 (1 n/ra); 4* — amiauna cemitpa (Nes);
5* — amiauna cemnitpa (Nes) + 6ioctumymsartop 1 (1 n/ra); 6* — amiaqna cenitpa (Ngg) + 6iocTumymstop 2 (1 n/ra).

Pesynsratn mociimkeHb BKa3ylOTh Ha €(EKTHBHICTbH
3aCTOCYBaHHS OlOCTHMYNIATOpPiB 'y (a3l BECHIHOTO
KyIIeHHs MIIeHuni M gkoi o3uMoi. 30KpemMa, y cepen-
HBOMY 32 JIBa POKH JMJOCII/DKEHb 3aCTOCYBaHHS 0io-
ctuMmyinsTopa | 3abesmedyBano MiABHINEHHS ypoKaii-
HOCTi 3epHa 10 4,23 T/ra (Ha 0,27 T/ra 6iBIIE TOPIBHIHO
3 KOHTpoJIleM), a Oioctumynsropa 2 — 1o 4,13 1/ra (Ha
0,18 1/ra Oinblue nopiBHAHO 3 KOHTpoJeM). Kpim mporo,
OOIpHUCKYBaHHS POCIMH JIOCIIJKYBaHUMH Oionpernapa-
Tamu Ha (oHi (Nes) CIIPHSIO HiIBUIICHHIO BPOXKaHHOCTI
3epHa Ha 0,53 1/ra (10,4 %) 16,2 t/ra (12,1 %) nopiBH;IHO
3 BapiaHTOM amiadHa cemitpa (Nes).

EdextuBHicTs  OlOCTHMYNATOpPIB  3MiHIOBajacs
3aJIe)KHO BiJ IMOTOAHMX YMOB BETETAIlifHOTO Mepiomy.
2024 poxy, mo XapakTepu3yBaBCs NE(IIIUTOM BOJOTH i
BHCOKOIO TEMIIEPaTypOIO TOBITPS, Misi 0i0CTUMYIATOPIB
Oyna MeHII eQEeKTHBHOIO, MPO IO CBIMYUTH IMPHUPICT
ypoxkaitHocTi: 6ioctumymsarop 1 — 0,21 1/ra, 6iocTUMYIISI-
Top 2 — 0,12 1/ra. 2023 poky, MO XapaKTepU3yBaBCS
CHPUSTIMBUMH YMOBaMH 3 IOMIPHOIO  KUIBKICTIO
NPOJYKTUBHHUX OMNaJAiB Ta TEMIIEPATypHHM DEXHUMOM,
MPUPICT YpOKaifHOCTI 3epHa 3a yMOBH Iii OGioCTHMYIIs-
Topa 1 cxiaaas 0,35 1/ra, 6ioctumynsaropa 2 — 0,24 1/ra.

BucHoBku

3a pe3ynabTaTaMH TMOPIBHSUIBHOTO aHaJi3y CepemHixX
maanx ~ 2023-2024 pp.  Oyno  BCTaHOBIIEHO,  MIO
301ITBIIICHHIO BPOXKANHOCTI 3epHa MIIICHUITI M’ K01 03UMOT
CHPUSJIO  3aCTOCYBaHHS OlOCTHMYJATOpPIB. 30Kpema,
6ioctumyisitop 1 3abesneuns npupict Ha 6,84 %, Oioctu-
MmynsiTop 2 — Ha 4,56 %. EdextuBHIiCTh a30THHX JOOpHB
301IbIyBaacs 3aBIsiku Oioctumyinstopy 1 — Ha 10,4 %,
6ioctumynstopy 2 — Ha 12,1 %.

3a aHAIi30M KOpEJSILIMHUX —3ajJeXHOCTe OyIo
BCTaHOBJICHO CHJIBHUH 3B’ 130K YPOXKAHHOCTI 3 KUTBKICTIO
3epeH 3 kojoca (r= 0,95), macoro 3epHa 3 Kojoca
(r = 0,91), Ta cepenniif 38’ s30k 3 Macoro 1000 3epen
(r=0,57).

Ilepcnexmueu nooanvuiux 00CAiOHNCeHb TONSATaTH-
MYTh y BUBYEHHI 3aKOHOMipHOCTEH (OpPMYyBaHHS SIKOCTI
3epHa IMIICHHUI[I M’SKOT 03MMOI 3aJICKHO BiJl 3aCTOCY-
BaHHsI 010CTHUMYJISITOPIB.

Konduikr inTepecis
ABTOpPH CTBEpPIKYIOTH IIPO BiACYTHICTH KOH(DIIKTY

iHTepeciB MIOAO0 IXHBOTO BHKJIALy Ta pe3ylIbTaTiB
JIOCHIIKEHD.
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vitalii.shevchuk@pdau.edu.ua dates and using biopreparations for pre-sowing seed treatment, which improves leaf apparatus development and

enhances crop productivity. This study was conducted in 2025 under the conditions of the Left-Bank Forest-Steppe
. of Ukraine using the buckwheat variety Elena. The experiment included two sowing dates (May 5 and May 12) and
Poltava State Agrarian . . . .
University, the following pre-sowing seed tr.eatment schemes: control; Azotofit (0.5 1/t); Plazobacterm for buckwheat (0‘2. 1/t);
Skovoroda Str., 1/3. Azotofit (0.5 I/t) + Diazobacterin (0.2 I/t). It was found that the early sowing date (May 5) ensured an optimal
Poltava, 36000, Ukraine vegetation period (87-89 days), which was 7 days longer than the late sowing date. Favorable conditions for the full
passage of organogenesis phases and the formation of a powerful assimilatory apparatus resulted in the accumulation
of above-ground vegetative mass that was 7.3—8.8% higher than that at the late sowing date. At the flowering stage,
the leaf area at the early sowing date was also 6.7-8.5% larger, contributing to a high photosynthetic potential of the
crops. Pre-sowing seed treatment with biopreparations consistently had a positive impact on all indicators, regardless
of the sowing date. Application of Diazobacterin resulted in a 17.6% increase in above-ground vegetative mass and
a 1.4% increase in leaf area compared to the control. The use of Azotofit produced a more pronounced effect, with
increases of 19.8% and 5.6%, respectively. The most effective result was achieved with the combined use of both
biopreparations, providing a synergistic effect, with increases of 34.1% and 9.8% in the respective indicators
compared to the control. Considering the 2-day reduction in the vegetation period, this suggests optimized growth
processes and improved resource use efficiency. The findings confirm the advisability of using early sowing dates
and nitrogen-fixing biopreparations to optimize buckwheat cultivation technology under climate change conditions.
Keywords: Fagopyrum esculentum Moench, vegetation period, developmental phases, leaf area, Azotobacter
chroococcum, Azospirillum brasilense.

BruiuB cTpokiB ciBOM Ta nepeanociBHol 00po0KHM HACIHHS I'PeYKH OionpenaparamMu
Ha (eHOJIOTIYHI MOKA3HUKH Ta PO3BUTOK JHMCTKOBOIO anapary

B. M. llleBuyk

[osrrasesKuii qepKaBHHmit 3MiHa KJIiMaTy Ta HECTIPUSATIUBI HOrONHI YMOBH CTalOTh CEPHO3HUM BHKIMKOM /ISl €(peKTHBHOTO BUPOLILYBAHHS
arpapHHii yHiBepcHTeT, IPEYKH, 110 BUMAra€ MOIIyKY HOBUX arpOTEXHIYHUX pillleHb. OIHUM i3 TAKUX MiJXOIB € ONTHMI3allis CTPOKIB CiBOH
. [onrasa, Ykpaina Ta BHKOPUCTaHHS OlompenapatiB A MEPeaociBHOI OOpOOKM HACiHHS, IO JO3BOJISAE MOKPALIUTH PO3BHTOK

JIMCTKOBOTO amapaTy i MiZBHIIUTH NMPOXYKTUBHICTH KyabTypu. JlocmimkeHHst npoBeneHo 2025 poky B yMoBax
JliBoGepeskHoOro JicocTery YKpaiHu 3 BUKOPHCTAHHSAM COPTY I'peuky €l1eHa 3a YMOBH JBOX TepMiHiB ciBOu (51 12
TpaBHsI) Ta HACTYITHUX CXEM MepeOCiBHOI 00pOOKH HACIHHA: KOHTPOJb; A3otodit (0,5 n/1); HiazobakrepuH st
rpeuku (0,2 1/T); Azortodit (0,5 /1) + diazobakrepun (0,2 1/T). BusHaueHo, 1o panHiii cTpok ciB6u (5 TpaBHs)
3a0e3MeunB ONTUMAIBHY TPUBANICTH BereTaniifHoro mepiogy (87-89 ni6), mo Ha 7 1i6 HepeBHINUIO MOKa3HUKH
i3HBOIO CTPOKY. 3aBASKH CIPUSTIMBMM YMOBaM JUIs MOBHOLIHHOTO IPOXO/KEHHsS (ha3 OpraHoreHesy Tta
(hopMyBaHHS OTYKHOTO aCHMULILIIHHOTO arapaty OTPUMAaHO HAKOMYEHHs Ha[3¢MHOI BEreTaTHBHOI MacH Ha 7,3—
8,8 % Olblile, HiK 32 YMOBH Ii3HBOTO CTPOKY. I11011a JIMCTKOBOT MOBEPXHI IIPU PaHHBOMY CTPOKY CIiBOM TakoX Ha
6,7-8,5 % Oinbiua y (asi cepefiMHM LBITIHHS, 110 CHPHSIO BUCOKOMY (POTOCHHTETHYHOMY IOTEHIiaNy MOCIBiB.
BusiiieHo, 1110 nepeAnocisHa 06pobka HaciHHs GiompenapataMu CTablIbHO MO3UTHBHO BIUIHBAJIA HA BCI TOKA3HHUKH,
HE3aJIeKHO Bl CTPOKy ciBOH. 3acTocyBanHs [lia300aKTepHHy 3a0€3MeUmIIO IPUPICT HaA3eMHOI BeTeTaTHBHOI MacH
Ha 17,6 % Ta momi IMcTKOBOI oBepxHi Ha 1,4 % mOpiBHSHO 3 KOHTposieM. BukopuctanHs A30TodiTy gano 6iibm
BupakeHHH edekT: mpupict Ha 19,8 % 1 5,6 % BimnosimHo. HailGinbm eheKTHBHHM BHSBHIOCS KOMILICKCHE
3acTOCYBaHHs 000X Giompenaparis, 110 3a0€3MEUHI0 CHHEPTETHIHUHA e(EeKT 3 IPUPOCTOM BiMOBITHUX MOKA3HHUKIB
Ha 34,1 % Ta 9,8 % mNOpIiBHSAHO 3 KOHTpOJIEM. 3BakalouM Ha CKOPOYCHHsS BereTaliiHOro mepiogy Ha 2 100w,
[I¢ CBiIYUTH MPO ONTHMI3aLil0 POCTOBHX MPOLECIB i MOKpPALICHHS BUKOPHCTAHHSA pecypciB AOBKimti. OTpumani
pe3yIbTaTH MiATBEPKYIOTh JOLUIBHICTS BUKOPHCTAHHS PAaHHBOTO CTPOKY CiBOH Ta Oiompenapartis a30T¢ikcyrodol
Iii 17151 onTHMi3arii TeXHOJIOTIT BUPOIYBaHHS IPEUKH B YMOBAX 3MiHH KJIIMaTy.

Katouosi cioBa: Fagopyrum esculentum Moench, Beretamiiinuii nepiof, ¢a3u po3BUTKY, IUIOMIA JIHCTKOBOT
MOBEPXHi, Azotobacter chroococcum, Azospirillum brasilense.

Bi6aiorpadiunnii onuc nas uuryBanus: [lesuyx B. M. BrumuB cTpokiB ciBOM Ta mepennociBHOi 0OpOOKM HACIHHS IPEYKH OiompenapaTaMu Ha
(heHoJIOTIUHI MOKA3HUKH Ta PO3BUTOK JIMCTKOBOTO anapary. Scientific Progress & Innovations. 2025. Ne 28 (4). C. 30-38.
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Beryn

I'peuxa nociBua (Fagopyrum esculentum Moench) €
OJTHI€I0 3 HAWBAXKJIMBIIIMX KPYIT'SHUX KYJIbTYp YKpaiHu,
IO XapaKTePH3YETHCSI BHCOKOIO Xap4yOBOIO LIHHICTIO
3epHa Ta HEBUOATTUBICTIO 10 YMOB BUpoITyBaHHS [1, 2].
3a ocTaHHI IICTH POKIB IUTONI MiJX TPEYKOI0 B YKpaiHi
KOJNMBAlOTBCS B Mexax Bim 79,6 Tmc. ra 2025 poky
mo 147,6tuc. ra 2023 poky [3] 3 cepenHbOIO
BpoXaifHicTIO 15—18 m/ra, mo 3HayHO HIKYeE 11 OioJoriu-
Horo moteHmianmy [4, 5]. HecrabinmpHiCTE BHpOOHHIITBA
IPEYKH 3YMOBJICHA SIK OIOJOTIYHUMH OCOOJIMBOCTAMU
KyJIbTYpH, 30KpEMa BHCOKOIO YYTJHBICTIO IO TeMIIe-
paTypHOr0 peXHMy Ta BOJOro3albe3leyeHoCTi, Tak
i HEIOCKOHATICTIO EJEMCHTIB TEXHOJOTIl BHPOIILY-
BaHH1 [6].

Ctpoku CiBOM € OJJHUM 13 BU3HAYAJIIbHUX arpOTEXHIY-
HUX (akTopiB (POpPMyBaHHS MPOAYKTUBHOCTI TPEUKH,
OCKLUITBKH BiJI HUX 3aJIC)KUTh CITiBBiTHOIICHHS TEMIIEPaTy-
PHOTO pEXHMYy Ta BOJIOro3abe3nedeHoCTi Yy KPHUTHYHI
(a3u po3BUTKY KyIbTypH |7, 8]. BusiBneHo, mo B ymoBax
CTIHKOTO 3BOJIOXKEHHA BpOXKail MOXKE 3MIHIOBATHCS
y 2-3 pa3u 3aJeXHO BiJ HOTOJHHX YMOB, a B 30HaxX
HECTIIKOT0 3BOJIOXKEHHS 1[I KOJIMBAHHS MOXYTb JIOCSATATH
5-6 pa3ie 1 Oimpme. HaBiTe m1pH BHCOKOMY piBHI
iHTeHCUiKaIii POCIMHHUIITBA HECHPUATINBI TOTOJIHI
YMOBHU MOXYTh BHKJIUKATH KOJMBaHHS BPOXKaWHOCTI 10
70—-80 % [9]. UncneHHi AOCiIKEHHS CBITIaTh, 1110 OTITH-
MaJIbHI CTPOKH CIBOM I'pEYKM BapiloIOTh 3aJIE)KHO Bij
I'PYHTOBO-KJIIMAaTHYHAX YMOB PETIOHY Ta IIOTOJHHX
ocobmuBocTei poky [10]. 3a pe3ynbTaraMu 6araTopigHIX
JIOCITIPKEHb BCTAHOBJICHO, 1110 BUCIBaHHS I'PEUKH B HEJIO-
CTaTHbO MPOTPITUIl IPYHT NPHU3BOAUTH 10 3HHKESHHS
MIOJIBOBOT CXOKOCTI HACIHHS, 3P1JDKEHHS ITOCIBIB 1 hopMmy-
BaHHA OCJA0JICHWX POCIHH, TOJMi SK HaAMIpHO Ti3HI
CTPOKH CIBOM OOMEXYIOTh TPHBAJICTh BETreTaIlifHOTO
Mepioy Ta 3HIKYIOTh IPOAYKTUBHICTH KyJIBTYpHU BHACITI-
JIOK TIPOXOJUKEHHS KPUTHYHUX (Da3 PO3BUTKY B yMOBAx
BHCOKHX TeMIreparyp i aedinuty Bomoru. Y pe3yibTaTi
nmocimkenss [11] moBeneHo, mo onTUMaibHa TEMIIEpa-
Typa IPYHTY AJsl CiBOM Ipe4yKH Ha TJMOMHI 3aropTaHHs
Hacinus (10 cm) mae craHoButu He MeHiue 10 °C, 3a ymoB
SIKOi  3a0€3MeUy€eThCsl JPY)KHE MPOPOCTAHHS HACIHHS
npoTsirom 7-9 mHis [12].

VY KOHTEKCTI Cy4YacHMX BHUKIJIUKIB, TOB’S3aHUX 3i
3MIHOIO KJIIMaTy Ta HeoOXigHicTio OioJorizarmii 3emite-
poOCTBa, 0COOIMBOIT aKTyaTbHOCTI HA0yBa€ 3aCTOCYBaHHS
OiompenapaTiB Ha OCHOBI a30T(HIKCYIOUNX MIKpOOpPTaHi3-
MIB JIJIs TTepenociBHOi 00poOku HaciHHs [13, 14]. Buko-
pHCTaHHS TaKuX MpenapariB M03BOJSIE ONTHMi3yBaTH
A30THE >KMBJICHHS POCIMH, CTUMYJIOBATH POCTOBI IIPO-
L[ECH Ta MiABHIIUTH CTIHKICTh KYJIBTYPH A0 CTPECOBHX
(akropis goBkiu [15, 16]. 3a nanumu mocmimkens [17],
3aCTOCYBaHHsI OiompemnapaTiB Ha OCHOBiI OakTepil pojiB
Azotobacter T1a Azospirillum 3abe3nedye TPHPICT
BpOKalHOCTI Tpeukn Ha 5-15 % 3aBasku axkTHBi3amii
nporieciB Gionoriunoi ¢ikcarii atMocdepHOro azoTy Ta
cuHTe3Y (i310JIOTIYHO AKTUBHHUX PEUOBHH y pru3ochepHiit
30HI. MexaHi3MH TO3UTHBHOTO BIUIUBY a30T(IKCYIOUHX
OakTepiii Ha pPOCIMHHHUN OpPraHi3M € KOMIUICKCHUMH Ta
BKJIIOYAIOTh HE JINIIE 3a0e3MeUYeHHs] JOCTYITHIM a30TOM,
a ¥ mponykuito (iTOropMOHIB ayKCHMHOBOI Ta LHTO-
KIHIHOBOI TpUPOAH, MO0 Oe3mocepeHb0 CTUMYIIOIOThH

MPOIIECH KIITHUHHOTO TOJUTYy Ta PO3TATY B MepHCTeMa-
TUYHUX TKaHuHax [18, 19].

®DeHoJIoTIYHNI PO3BUTOK 1 POPMYBaHHS JIUCTKOBOTO
amapary € OCHOBHMMH NOKa3HMKaMH, SIKi BH3HAuYaloTh
aJIalTUBHUHN MTOTEHIIa)I KyJIBTYPH Ta il IPOJYKTUBHICTD Y
KOHKPETHUX YMOBAaxX BHPOIIyBaHH:. TpuBaiicTs Mixk(paz-
HUX TIepiofiB BigoOpakae MIBHIKICTh MPOXOKCHHS
OHTOTCHETHYHHX TIPOIECiB Ta EQEKTUBHICTh BHKO-
pHUCTaHHS pecypciB MOBKUIISA, TOMI SIK TIapaMeTpu
JIICTKOBOTO arapary 0e3nocepeHb0 BH3HAYAIOTH (OTO-
CUHTETUYHHUI IMOTEHIIIAJ TTOCIBIB Ta IHTEHCUBHICTH HAKO-
nuueHHs opraniyHoi peyoBunu [20]. Hocmimkenns [17]
BUSIBHJIM 3aJISKHICTh MK (pOpMYBaHHSIM IUIOLII JINCTKO-
BOTO arapary pPOCIHMH I'PEYKH Ta 3aCTOCYyBaHHIM Oiompe-
napatiB ([liazo0aktepuH, Pagoctum). 3’sicoBaHO, 110 MiXK
(hopMyBaHHSM ILJIOLII IMCTKOBOTO anapaty Ta KoegimieH-
TOM MOpPGOCTPYKTYpH ICHYe CHIIbHA KOpessiiliHa
3atexHIcTh (r = 0,88).

HesBaxaroun Ha 3Ha4Hy KUTBKICTH JOCIHIIKEHB,
MIPUCBSIYCHUX OKPEMHM acleKTaM TEXHOJIOTii BHUpOIIYy-
BaHHS I'PEUYKH, MUTAHHS KOMIUIEKCHOTO BIUIMBY CTPOKIB
ciBOM Ta 3aCTOCYBaHHS OiompernapariB a30ThiKCyrodo1 il
Ha (eHOJOTIYHUI PO3BUTOK 1 (POPMYBaHHS JHCTKOBOTO
amapary KyJbTypu B yMoBax JIiBoOepekHOTO JicocTeny
VYkpaiHu  3aNMIIAlOThCS — HEJIOCTATHHO — BHUBUCHHMHU.
Ocob6muBoi yBarm mnoTpedye 3’sCyBaHHA MEXaHi3MiB
B3aeMOii gocmigHuX (akTopiB Ta IX BIUIMBY Ha
aUanTHBHI peakiii poCIMH B YyMOBaX MIiHJIHBOCTI
TEeMIIEpPAaTypHOTO PEXUMY Ta BOJIOr03ade3ledeHoCTi
BETeTaIiiTHOTO Mepiofy.

Merta pocaiaKeHHs

MeTa AOCHIPKEHHS — BCTAHOBUTH 3aKOHOMIPHOCTI
BIUINBY CTPOKiB CiBOM Ta mepeanociBHOI 00poOKu
HaciHHs OiompemnaparaMd Ha (DEHOJIOTIUHI TTOKA3HUKH,
IUHAMIKy HapOCTaHHS HaI3eMHOi BEreTaTHMBHOI Macu
Ta (GOPMYBaHHS JHCTKOBOTO amapaTy TPeYKd sl ONTH-
Mi3amii TexXHONOTii ii BUpPOIIyBaHHSA Ta IIiJBHUIICHHS
MIPOAYKTUBHOCTI KyJIBTYPH Ha OCHOBI OioJori3arii 3emire-
poOcTBa.

3asoanns docniodicenms:

- BU3HAYHMTH BIUIMB CTPOKIB CIBOM Ta mepeanociBHOi
00poOKH HaciHHS OiompenapataMH Ha JaTH HACTAHHS Ta
TpHUBAJICTh MiK(pa3HUX i BEreTaIiifHOTo MepioiB;

- OUIHWUTH  JUHAMIKy  HapoOCTaHHS  HaJ3EMHOi
BEreTaTHBHOI MAacH POCIIMH Ha Pi3HUX CTadisX PO3BUTKY
3aJIe)KHO BiJ CTPOKIB CiBOM Ta BIUIMBY HEpEAINIOCiBHOT
00poOKH HACiHHA OiompenapaTamu;

- BU3HAUUTH IUIOLIY JIMCTKOBOI'O amapary pOCIUH
3aJIeXKHO BiJI CTPOKIB CIBOM Ta mepenrociBHOT 0OpoOKu
HaciHHs OiomnpenapaTamu.

Martepianu i MmeToau

Jocmimkerns npoBomuiam 2025 poky Ha TepuTOpii
HBILI cenexuii Ta HAaciHHMITBA IOJBOBUX KYJBTYD
ITonTaBChKOrO JIEPIKABHOTO arpapHOTO yHIBEPCHTETY
(ITAAY). Jocniani mosst 3HaXo4sThCs y celi bpruukiBka
ITonTaBcbkoro paiioHy, sIKe pPO3TAIlOBaHE Y CXIiJHO-
ctenoBiit 30Hi [TonTaBebkoi 00acTi. 1 30Ha BXOIUTE 10
[liBperno-cxinaoi wactnan CyMcbKO-MupPropoachKoro
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arporpyHToBoro paiony JliBoGepexxHoi JicocTenoBoi
I'PYHTOBO-KJIIMaTH4YHOI 30HNM Ykpainu. Ceno bpuukiBka
po3TaioBaHe Ha BiJICTaHi 3 KM BiJI IpaBoro Oepera piuyku
Bopckina.

[pyHT Ha JOCTIAHKUX TiISHKAX — TEMHO-CIpHI OIiA30-
JICHWH, 3 MMIYBaTO-BAXKOCYIJIMHUCTAM MEXaHIYHAM
ckiaamoM. OpHHUEl map TPyHTY Mae Taki arpoximidHi
xapakrepuctuku: pH — 5,7-6,0; cyma nornmuHyTHX
OCHOB — 242-297 MI/eKB; TiApONITHYHA KHUCIOTHICTH —
4,37-9,9 M/exB; CTyIiHb HACHYEHHS IPYHTIB OCHOBAMH —
84-87 %; Bmict rymycy — 3,07-3,23 %; BmicT pyxoMoro
¢docopy — 7-10 mr, kaiito — 12—18 mr.

JocunipkeHHs] TPOBOAMIN 3 CUCTEMaTHYHUM PO3Mi-
LIEHHSIM JUITHOK y YOTUPUKPATHIH MOBTOPHOCTI.
3arangpHa IJIOMIa IIISHKK CKiaagaiga 160 M2, 00IiKOBOI —
100 M2 JI7s1 BUpOIyBaHHA BUKOPHUCTOBYBAJIHM 3arajlbHO-
NPUIHATY TEXHOJIOTII0, 30KpeMa MEXaHi30BaHUH MOCIB 3a
nmoromororo ciBanku CCOK-7 ta pyduHy mparrio mig gac
JorIsAy 3a mociBaMu. [1obOBI AOCHIIM PO3MIITyBaNIA B
CIBO3MiHi 3 MMOTIEPETHUKOM — IIICHUTICIO 03UMOIO.

OO0’€KTOM TOCHIJKCHHS CTaB COPT Tpeuku €IeHa
(HAI  xpym’sHux  kymbTyp  iMeHi O. AnekceeBoi
IToainbChKOTO JEPIKAaBHOTO YHIBEPCUTETY) 3 HOPMOIO
BHCiBY 2,0 MJIH HaciHUH Ha TekTap [21].

Jochin i3 BuUBYEHHS (EHONOTIYHMX MOKA3HUKIB i
(opMyBaHHS JIMCTKOBOTO amapaTy TPeYKH 3aJIe)KHO
Bl CTPOKIB CiBOM Ta 3acTOCYBaHHS OiompemnapaTiB OyB
3aKJIaJICHUIT 32 TAKOIO CXEMOIO:

®akrop A — ctpoku ciBou: 05 TpaBHs; 12 TpaBHSL.

®akrop B — nepeanociBHa 06poOka HaciHHs Oiompe-
rapaTamu:

1. Konrpois (Boma).

2. Azorodgit (0,5 /1) 32 1 roa. 1o ciBou.

3. Hiazobakrepun juis rpeukn (0,2 n/t) 3a 1 rox.
70 CiBOM.

4. Azotogir (0,5 n/t) 3a 30xB. + Jliazo0akTepuH
(0,2 n/T) 3a 1 Tom. o ciBOM.

Bionpenapar Jliazobakrepun s rpeuxku® (pinka
(dopma) 3aCTOCOBYBAIM IS MiJABHIICHHS BPOXXAHHOCTI
Ta TOJIINIIEHHS SKOCTI 3epHa. 3aBASKH HasiBHOCTI 610J10-
TYHO aKTHBHUX CIOJYK BiH CTUMYJIOE PICT i PO3BHTOK
pocimH, 1O crpuse 30iMBIICHHIO — aOcopOIiitHOl
3IATHOCTiI KOPEHIB 1 MiJBHIICHHIO KOC]IMi€HTIB 3aCBO-
€HHS TIOKMBHUX pedoBHH. [Ipemapar TakoX aKTHBYE
¢ikcamito MOJNEKYISIPHOTO a30Ty B KOpPEHEBii 30Hi
pocinuH. OKpiM 11bOTr0, OaKTEepU30BaHI POCIMHU HaOyBa-
I0Th CTIMKOCTI J10 HM3KM 3aXBOPIOBaHb, 110 MO3UTHBHO
BIUIMBa€ Ha  (ITOCAHITAapHUI CTaH arpoleHO3IB.
Jo ckiany Jliazo0akTepuHy BXOZAAThH IITaMU OakTepii
Azospirillum brasilense 18-2 i1 410, a tutp Oakrtepiii
ckianae He meHie 2 mapa KYO/r. [Ipenapat BUrotosie-
HU#l B [HCTUTYTI ciTbChKOTOCTIONAPCHKOI MiKpoOioorii
(Ykpaina) [22].

Aszorodit® (piaxa popma) — Lie NpUPOIHUIL aKTUBA-
TOp PpOCTYy POCIHH, IO 3abe3rmedye iX Oi0NOTIYHEM
a30TOM, CTHUMYJIIOIOYM PO3BUTOK BEr€TaTUBHOI MacH
(;mucta, creben i cyuBiTh). BiH Takox Mae QyHTiOUAHI
BJIACTHBOCTI, IPUTHIYYIOYM PO3BUTOK T'PUOKOBHX
3aXBOPIOBaHb, 1 BIJIHOBJIIOE POAIOYICTh IPYHTIB. [Ipemna-
paT MOKpalllye BpOKaHHICTh 1 MICTUTh KIITUHU OakTepil
Azotobacter  chroococcum (me wmemme 1,0 x 10°
KYO/cm®), Mikpo- Ta MakpOeleMEHTH, Oi0JIOTIYHO
aKTHUBHI PEYOBHHH, IPOAYKTH KUTTEASUTFHOCTI OakTepiit

(pepmenTn, aMiHOKMCIIOTH, BiTaMiHH, (ITOrOPMOHH,
¢yHrinunHi pevoBuHm). Bupoonnkom npenapary € TOB
«Kowmmnanist «BTY-LIEHTP» (Vkpaina) [23].

VY pamkax JOCHiPKeHb HependadyeHo NpOBEACHHS
TaKHMX CIIOCTEPEKEHb 1 BUMIpIOBaHb [24]:

- (QeHoONOTIYHI  cTOCTEepekeHHA 3a  (azaMu
PO3BHTKY pOCIHH, 30KpeMa: CXOIH, OyTOHi3amis,
MTOYATOK i TOBHE IBITIHHS, JOCTUTAHHS, TSI BU3HAYCHHS
JaTH HACTaHHS Ta TPUBAIOCTI MDK(A3HHX 1 BETeTaliii-
Horo mepioniB. CriocTepeXeHHs 3AIMCHIOBAIH 3a JOTIO-
MOTOI0 Bi3yaJbHOTO OTJBIAY POCITHH S (Qikcamii gatu
HACTaHHS KOXHOI ()a3d BIAMOBIAHO IO BCTAHOBJICHHUX
(heHONIOTTYHUX KPHUTEPIiB;

- OUiHKa JMHAaMIKKM HApOCTaHHS  HaJI3eMHOI
BEreTaTUBHOI MaCH POCJIMH Ha PI3HUX CTaIisIX PO3BUTKY:
HepIIUii JIMCTOK, OyTOHi3awis, UBITIHHS, NOOYpPIHHS
wioAiB. s BU3HAUCHHS MacH HAJ3€MHOI YaCTUHU OYJI0
3i0pano 50 pociuH Ha TUISHIN, SKi BUCYIICHI Ta 3BaKEHI
JUISL OTPUMaHHS MacH B TpaMax;

- BU3HAYCHHS IUIONIl JINCTKOBOTO anapary poCinH
Ha eTanax CepeAMHH LBITIHHA Ta CEPEeAWHH JI03piBaHHS
IUIOIIB METOIOM «BHCIYOK.

[ToromHi ymMOBH BereTamiiiHOro mepiogy TIpedKH
XapaKTepU3yBaJIUCh 3HAYHOK TEMIIEPATYPHOK MiHIIHU-
BICTIO Ta HEPIBHOMIPHUM PO3IOIJIOM OIAAiB MPOTATOM
ce3ony (puc. I). Y TpaBHi Oyna momipHa TemmepaTrypa
HOBITPS Ta IOCTATHE 3BOJI0XKEHHS, [0 CTBOPIOBAJIO CIIPHU-
STIUBI YMOBH JIJISl IPOPOCTAHHS HACIHHS Ta HOpMYyBaHHS
cxoliB. Y 4epBHi BinOyJOCS MiJBHIICHHS TEMIIEPATypH
Ha (OHI CYTTEBOrO 3MEHIIEHHS KUIBKOCTI OMaiB, IO
Jenio oOMeXXyBaJlo pPOCTOBI Ipoliecu Ha erami Gopmy-
BaHHA BEreTaTWBHOI MacH, OyTOHI3alil Ta IOYaTKy
BiTiHHA. JIuNeHp OyB HAUTEIUTIIMM MICSIIEM BEreTallii,
3 KPUTUYHO HU3BKOIO KUIBKICTIO OMNAJiB, IO IPHIIAAAIO0
Ha KpWUTHYHI (a3W UBITIHHA Ta MOYaTKy (HOpMyBaHHS
IUIOAIB, CTBOPIOIOYH CTPECOBI YMOBH IJISI PEIPOTYKTHB-
HOTO PO3BUTKY POCIHH. Y CEpIHI TEMIEpaTypa 3HHU3H-
JIach TP MiHIMaTBHIH KiTBKOCTI OMAiB, IO MPUCKOPUIIO
mporecu MoOypiHHS Ta JOCTHTaHHS 3epHa 1 3a0e3mednio
CIPUATINBI YMOBH JUI 3aBEpIICHHS Bereramii Ta
30UpaHHs BPOXKAIO.
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== Onajau, MM

e CepeJHPOMICSIYHA TeMIIepatypa noBitps, °C

Puc. 1. [luramika omaiB i cepeTHbOMICIIHOT
TEMIIEPATYPHU BIPOAOBK BEreTAI[IIHOTO MEPiOLy TPEUKH,
2025 pix

Scientific Progress & Innovations e 28 (4)



[orogni ymoBu a1t 000X CTPOKIB CIBOM CYTTEBO
BIZIPI3HSUINCE, 1[0 Maj0 BHU3HAYaJILHUH BIUIMB Ha IIPO-
poctanns HaciHHs. [lepmmit crpok ciBOM (5 TpaBHA)
NpUIaB Ha nepiof 3 TeMmneparyporo BieHb 18 °C i BHOUI
14 °C, mio BiANOBIIANI0 ONTHMAIEHUM yMOBaM JUIS MPO-
pocrannasa. OpnHak 3HIKEHHS Temreparypu mo 12 °C
BaeHb i 5 °C BHoui micisa 10 TpaBHS HE CHIPUSUIO MIBH-
KOMY IIPOPOCTAaHHIO, X04Ya 3IUINAIOCA B MEKax JIOITycC-
TUMHX 3Ha4eHb 1 rpedkd. Onaay Ha 1Mo4YaTKy TPaBHS
Oynmu BincyTHi, ame 3 5 mo 9 TpaBHA Bumaimo 37 M,
mo 3abe3nedmto HeoOXigHE 3BOJIOKEHHS IPYHTY IS
MPOPOCTAHHS HACIHHSIL.

Hpyruii crpox ciBou (12 TpaBHs1) moyaBcs 3 OLIbLI
npoxosoanux ymoB (16 °C Baens i 3 °C BHOUI), 1110 OyI10
MEHII CHPUSTIMBAM JUIsi TIOYAaTKOBUX €TaliB POCTY
rpeuku. OpHak i3 15 TpaBHs TeMmeparypH MiJIHSIIUCS
10 21-24 °C Baenb i 12—14 °C BHOUI, 1110 IEPEBHUIILYBAIO
010JIOTIYHHIA MIHIMYM i CTBOPIOBAJIO ONTHMaJIbHI YMOBH
UL PO3BUTKY pocimH. Po3mozmin omanie OyB MeHIT
IHTEHCHBHHM, TIOPIBHSHO 3 MEPIIOI0 JIEKaJ0l0 TPaBHA
(37vMm 3 11 TpaBHS 1O KIiHIM MiCAIs), ane 3aBISKH
30epeXCHUM 3armacaM BOJIOTH y TPYHTI BiJ HOTMEpEIHIX
JIOITIB, BOJOTH OYyJIO MAOCTaTHRO Ui IIPOPOCTAHHS
HAaCiHHSA.

JlocmipkeHHs TIPOBOINIMN BiIIIOBIAHO 10 METOIMKH
HAyKOBHX JIOCHI[UKeHb B arpoHomii [25], meromuku

Taoauusa 1

JlepxaBHOTO COPTOBUIPOOYBAHHS CLIBCHKOTOCIIONAPCH-
KX KyJIpTyp [26], a Takox BigmoBigHo mo «llInpokoro
yHi(iKOBaHOTO Kknacugikaropa poxy I'peukn
(Fagopyrum esculentum Moench.)» [27] 1 «Mertonuku
MPOBEICHHS €KCIIEPTH3H COPTIB POCINH IPYIH 36PHOBHX,
KpyI'sSTHUX Ta 3¢pHOO000OBUX Ha MPHUIATHICTH JI0 TOIIH-
peHHst B YkpaiHi» [26]. AHani3 OTpUMaHuX JaHuX IPOBO-
JIJIM 32 JTOTIOMOT'OI0 CTAaTUCTUYHUX METOJIB 13 3acTOCy-
BaHHSIM IporpaMHoro 3abesneuyenHs Microsoft Excel.

PesyabTaTn Ta ix 00roBopeHHs

IIpoTaromM >WTTEBOrO IMKIY POCIMHH 3a3HAIOTH
30BHIMHIX 3MiH. Ile 1ae MOXnuBicTh BUALIATH (heHOIIO-
riudi ¢a3w, SKi BiANOBIJAIOTH MEPiogaM BEreTaTHBHOTO i
TeHEPaTHBHOTO PO3BHUTKY. 3rigHO 3 MeTonuKkoo mpose-
JICHHSI eKCIIEPTH3U COPTIB POCIMH TPYHH 3CPHOBHX,
KpYI'sSIHUX Ta 36pHOO000BUX Ha MPHUIATHICTh JIO TOIIU-
peHHs B YkpaiHi [26] BumiisaioTh: cxoad (HOYaTOK 1
TMOBHI); UBITIHHS (TIOYATOK 1 NOBHE); NOOYPIHHS MEPIINX
WI0/iB (TOPIMIKIB); TOCHOAAPChKA CTUTIIICTD.

DEHOJIOTIUHI CIIOCTEPEKEHHS 32 PO3BUTKOM POCIIHH
TPEYKH COPTY €IIeHa TeMOHCTPYIOTh CYTT€EBI BIAMIHHOCTI
y TpHBAJOCTI MiK(pa3HUX 1 BereTalifHOTO TEpioJiB
3aJIeKHO BiJI CTPOKIB CiBOM Ta 3aCTOCYBaHHS Oiompemnapa-
TIB AJIs IepeAnociBHOT 00pOOKY HaCiHHS (mabn. 1).

Jlata HacTaHHs Ta TPUBAIICTh MIXK(a3HKUX 1 BEreTAI[ITHOTO MEePIOIiB IPEUKH 3aJICKHO BiJ BapiaHTIB I0CTixy, 10

Bapiantu mocnigy

®asm pocTy i pO3BUTKY Konrposnn Asorodir Jiazo6akTepun Asorodir + JliazobakTepun
nata TpnB;JgCTL, nata TpnB;ichm, ata TpnB;ichm, ata TpnB;JgCTL,
Crpok ciBou 05.05
CiBba 05.05 - 05.05 - 05.05 - 05.05 -
CiBba — cxoau 14.05 9 13.05 8 13.05 8 13.05 8
Cxoam — LBITIHHA 11.06 28 10.06 28 11.06 29 10.06 28
1BiTiHHs — TOOYpiHHSL 11.07 30 10.07 30 11.07 30 10.07 30
TToGypiHHS — CTUTITICTH 02.08 22 01.08 22 02.08 22 31.07 21
Bererauiiiauii nepiox 02.08 89 01.08 88 02.08 89 31.07 87
Crpox ciBou 12.05
Cisba 12.05 - 12.05 - 12.05 - 12.05 -
CiBba — cxoau 19.05 7 19.05 7 19.05 7 19.05 7
Cxoau — UBITIHHS 16.06 28 15.06 27 16.06 28 15.06 27
IIBiTiHHS — TOOYpiHHSL 14.07 28 13.07 28 14.07 28 13.07 28
TToGypiHHS — CTUTITICTD 02.08 19 01.08 19 02.08 19 31.07 18
Bererauiiiauii nepiox 02.08 82 01.08 81 02.08 82 31.07 80

3a yMOBM MEpIIOrO CTPOKY CiBOM, INPOBEIEHOTO
5 TpaBH#, TPUBAJICTh MEPiOAY BiJ CiBOM /0 MOSIBH CXO/IB
KonuBaiack Big 8 mo 9 mi0 3amexHO Bim BapiaHTY
00poOku. KoHTpompHHUil BapiaHT 06e3 3acTOCyBaHHS
OionpenapaTiB XapaKTepHU3yBaBCs HAWJOBIINM IEPi0I0OM
mpopoctaHHs — 9 mib, MmO 3yMOBIIEHO HEIOCTATHIM
NPOTpiBaHHAM IPYHTY Ha OYATKy TPaBHSI.

3acrocyBanHs Oionpenapatie (A3otodit, [iazobak-
TepuH a0 X KOMOIHAIlisT) CIIPHUSLIIO CKOPOUYCHHIO MEePioy
npopocTanus 70 8 1i0. L{e NOSCHIOETHCS CTUMYITIOIOUUM
BIUIMBOM Oi0JIOTIYHO aKTHBHUX PEYOBHH, TaKHUX 5K
(ITOropMOHH, aMIHOKHCIIOTH Ta BITaMiHHM, IO aKTHUBI3Y-
F0Th METa0OJIYHI MPOIECH B HACIHUHI 1 MPUCKOPIOIOTH
NPOPOCTaHHA 32 YMOBH CyOONTHMAIIBHUX TEMIIEpaTyp.
Bionpenapatn TakoX iHTEHCHU]IKYIOTH (epMEHTATHBHI

OpOIECH TiAPONi3y 3amacHUX pPEYOBHUH HACIHHSA Ta
TTOCHITIOIOTh POCTOBY aKTHBHICTB 3apOJIKa, IO T03BOJISIE
pPOCIIMHAM  JIOJaTH CTPECOBI YMOBH HEJIOCTATHHOTO
NpOTPiBaHHS IPYHTY.

TpuBamicTs mepioAy BiJ CXOIiB A0 IBITIHHSI 32 YMOBH
PaHHBOTO CTPOKY CiBOM craHOBHWIa 27-29 mi0 3aiexHO
Bin BapiaHTy o00poOku. KoHTponpHHII BapiaHT MaB
TpuBaiicTe 28 ni6, BapiaHT 3 liazo6axrepunom — 29 nib,
a BUKOpHCTaHHS A30TOdiTy, sIK OKpEMO, TaK 1 B KOMOiHa-
mii 3 /liazo0akTepunom, 3abe3neunsio nepioq y 28 mib.
HeBenuka BapiaOeipHICTh IHOTO IMOKa3HWKA CBiTYHUTH
npo cTabinpHICTE TEeMMIiB (QOPMYBaHHS BETE€TATHBHOI
MacH Ta TIepexo/Iy 10 TeHepaTUBHOI (ha3u MpHU JOCTATHIX
3amacax BOJOTM Ta ONTHMAIBHHX TEeMIIEpaTypHHX
yMOBax 4epBHs. 3aCTOCYBaHHS A30TO]ITy ONTHMI3yBao
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NIPOLIECH OPraHOTEeHE3y 3aBJISKM 3a0€3MEUCHHIO POCIIUH
JIOJTATKOBUM OIOJIOTIYHMM a30TOM Ha paHHIX CTafisx
PO3BHUTKY.

daza Bin uBITIHHA 10 MOOYpiHHA IJIOAIB TpHBajia
30 i ms BCix BapiaHTiB OOpOOKH 32 YMOBH PaHHBOTO
CTpOKy ciBOn. OTHAaKOBa TPUBATICTH Li€l (a3u CBITIHTE,
II0 B YMOBaX ONTHMAJbHOTO 3a0E3IIEUCHHS BOJIOTOIO
Ta MOXHBHUMH PEYOBHHAMH IpoLecH (OpMyBaHHS Ta
HAJINBY 3€pHA BiOYBalOTHCS 3 OIHAKOBOIO iHTCHCHBHI-
CTIO, HE3aJeXKHO BiJ 3acTOCYBaHHA OiompemnapaTis.
da3za npunana Ha YEePBEHb-JIUIICHb, KOJIH TEMIIEpATypHi
YMOBH OyJIM HaWOUIbII CHPHUATIMBUMHU JJISI PETIPOIYK-
TUBHOTO PO3BUTKY I'PEUKH.

ITepiox Bix NOOypiHHS 10 MOBHOTO JIO3PIBaHHS KOJIU-
BaBcs Big 21-i mo 23-x mi0 3aJeXHO Big BapiaHTy
00poOKHM 32 YMOBH paHHBOTO CTPOKY ciBOH. Haiikopor-
i uei nepion OyB MpU KOMIUIEKCHIA 00poOLIi HACIHHS
oboma Oiompemaparamu (21 moba), a HaWHOBIIMA — y
KOHTPOJBbHOMY BapiaHTi (23 mobu). CkopoueHHs (hiHAIb-
HOTO eTally AOCTHTaHHA TiJ BIUIMBOM OiompemnapaTtiB
00yMOBJICHE OUMBII  IHTCHCHBHAM  HAKONUYCHHSIM
IUIACTHYHUX PEYOBHH y HACiHHI Ha MOIEpEeAHIX eramax
PO3BUTKY ¥ oONTHMIi3alli€o TMpoleciB pemobimizarii
MOXHMBHUX PEUOBHH 3 BEreTATUBHUX OPTaHiB.

3arasipHa TPHBAJICTh BETETAIIMHOTO MEpioAy IpH
ciBO1 5 TpaBHs KoimBanacs Bifx 87 mo 89 mi6, mo Tpoxu
MIEPEBHUIIY€E COPTOBI XapaKTEPUCTHKH I'peuxu €xena (80—
86 1i6). HaiikopoTtmuii mepioa croctepiraiu 3a yMOBU
KOMIUIEKCHOT 00poOKH HaciHHs 06oMa GionpenapaTtamMu —
85 110, a HalOBIIMI — HA KOHTPOJILHOMY BapiaHTi 0e3
00po0OKkwH, 3 TpuBamicTio 88 1i6. CKOPOYCHHS BereTamiii-
HOTO Tepiofy Ha 2—3 noOu mij BIUIMBOM Oiompernaparis
HE € KPUTHYHUM 1 HE CBIYUTH NPO CTPECOBHH CTaH
pOCIIMH, a HaBIIaKW, BKAa3y€ Ha ONTHMI3aIlil0 POCTOBHX
mporieciB i Ol e(eKTHBHE BUKOPHCTaHHS PECypCiB
JTOBKIJIIIS.

3a yMOBH JApYyroro CTpoky ciBOu, 12 TpaBHs, TpuBa-
JCTh mepioxy ciBOa-cxoam craHoBWiAa 7 mi0 IS BCiX
BapiaHTiB 00pOOKH, IO BiAMOBiAa€ O10IOTIYHUM HOpMaM
KyJIBTYPH 32 CIIPUATINBUX TEMIIEpaTypHUX YMOB. [lepion
BiJl CXOJIB JIO LBITIHHS JUIS MI3HIIIOTO CTPOKY CiBOM
craHoBMB 27-28 n1i0, 1m0 Maiixe 30ira€Tbecs 3 MOKa3HH-
KaMHU PaHHBOTO CTPOKY. OJIHAK 32 YMOBH OUIBII CITPUST-
JIMBUX TEMIIEpATyp YepBHs POCIUHU (OPMYBaIU reHepa-
TUBHI OpraHd B ONTHMAJbHUX TEIJIOBUX YMOBax.
Bapiantu 3 BUKOpHCTaHHAM OiompemapariB MOKa3ald
TEHACHLIIO 10 CKOPOYECHHS [IbOr0 Nepioy Ha OAUH ICHb
TIOPIBHSHO 3 KOHTPOJIEM.

TpuBamicte (a3u [BITIHHA-IOOYPIHHS 332 YMOBH
IPYTOTO CTPOKY CciBOM crTaHOBWia 28 mi® i Beix
BapiaHTiB 00pOOKW, IO HA JBa JHI MEHIIE TOPiBHIHO 3
paHHIM cTpokoM. Lle ckopodeHHs 3yMOBJIEHE IiJBHIIIe-
HUMHU TeMIepaTypaMu Jpyroi MOJOBHHU 4YepBHI Ta
JIMIHS, 110 MPUCKOPIOBANO IpouecH (OpMyBaHHS Ta
HanuBy 3epHa. OJHAK 3MEHIICHHS TPHUBAJIOCTI IIi€i
¢a3u B ymoBax jaediuuty onaaiB y jumnHi (aus. puc. 1)
00MeXHJI0 IOBHOTY peatizallii Ipo yKTHBHOTO IOTEHIIi-
Ay KyJbTypH.

[lepion 1OOypiHHA-103piBaHHS  CKOPOTHBCS IO
18-19 ni6, mo Ha 4-5 mi0 MeHIIe MOPIBHSHO 3 PaHHIM
cTpokoM ciBOM. lle cyTTeBe CKOpOYEHHS 3yMOBIIEHE
IiIBUIICHUMH TeMIIepaTypaMHy KiHIS JIMIHS Ta [10YaTKy

CepIHs NPH MiHIMYMIi OaJliB, 0 IPUCKOPIOBAJIO BTPATY
BOJIOTY HACIHHSIM 1 HOTO OCTATOYHE JOCTHTAHHS.

3araibHa TPHWBANICTH BETETAIIMHOTO TMEpiomy 3a
YMOBHM JpPYroro CTpoky ciBOM kosmBasacs Bixg 80 mo
82 ni6, mo Ha 5-6 gi0 MeHIIe MOPIBHAHO 3 paHHIM
CTPOKOM i IiepedyBae B MeKaX COPTOBUX XapaKTEPUCTHK
rpeukn €nena. HaitkopoTmuii mepionx Bereraiii (80 i)
CIIOCTEpiTraiy 3a YMOBH KOMIUIEKCHOI 00pOOKH HACiHHS
Azotoditom i [liazo0akTepmHOM, a HaHZOBIIHI
(82 mobu) — wHa KOHTpOJNbHOMY BapiaHTi. Take
CKOpOUYEHHS BETETAIIfHOTO Mepioxy B pasi Mi3HIIIOTo
CTPOKY CiBOM € THIIOBUM JJIsl TEPMOUYTIMBUX KYJBTYD 1
MOSICHIOETBCS MIZABUIIEHUMH TEMIIEpaTypaMH HPOTSITOM
YChOTO MEepioay BereTailii, 110 MPUCKOPIOE MeTaboIuHI
IIPOLIECHU 1 OHTONEHETUYHUI PO3BUTOK POCIIMH.

AHalni3 BIUIMBY CTpPOKIiB ciBOu (dakTop A) Ha
(eHONOTIYHUK  PO3BUTOK TIPEYKH TMOKa3aB CYTTEBY
PI3HHUIIO MDX TOCTHIIHUMH BapiaHTamMu. PaHHIH CTpox
ciBOm — 5 TpaBHA 3abe3meunB Ha 7 o0  mOBIIWiA
BEreTaIliifHA{ Tepio]] MOPIiBHSHO 3 MI3HIIIAM CTPOKOM,
II0 CTBOPHJIO Kpalli YMOBH ISl (JOPMYBaHHS €JIEMEHTIB
MPOIYKTHUBHOCTI Ha BCIX eTanax opraHorenesy. Lls mepe-
Bara ocoOnMBO BaxxinBa Ui (a3 UBITIHHA Ta (opMmy-
BaHHS 3€pHA, 5K y pa3i paHHbOTO CTPOKY IMPOXOMSThH
B YMOBaX ONTHUMAJBHOTO CIIBBIZHOIICHHS TEMIIEPATypH
Ta BoJoro3abesneueHocTi. PaHHiH cTpok ciBOM 103BOJIUB
POCIIMHAM MaKCUMaJbHO BUKOPHCTATH BOJIOTY, HAKOIIH-
YeHy B IPYHTI 32 3MIMOBO-BECHSIHHUH MEPioI, 110 KPUTUIHO
B)XJIMBO B YMOBaX HEJOCTaTHHOT'O 3BOJIOXKECHHS B JIMITHI
Ta CEpITHI.

o crocyeTbcs mepeanociBHOI OOpOOKH HACiHHSA
Gionpenapatamu  (dakrop B), pesympraTH cBiguaTh
NpO TO3WTHBHUHM BIUIMB YCIX JOCTIJHMX IIpenapariB
Ha (EHONOTIYHUI  PO3BUTOK TPEYKH  HE3AIEKHO
BiJl cTpOKy CiBOHM. HaiibinpIn BUpakeHUH eQeKT CIocTe-
piram Mpu KOMITJIGKCHOMY 3acTOCyBaHHI A30TO(ITY
ta Jliazo0akTepnHy, IO TPU3BEIO JO CKOPOYCHHS
BETeTaIliifHOT0 TepioTy Ha 2 THI HOPIBHIHO 3 KOHTPOJIEM,
30epirarour  mpW [OpOMY  HEOOXigHY  TpPHBATICTh
KOXKHOI (pa3w [T MMOBHOIIIHHOTO (POPMYBaHHS BpOKAIO.
BukopucranHs mpenapariB  OKPeMO TaKOX CIIPHSIIO
MPUCKOPEHHIO PO3BUTKY POCIUH Ha 1-2 nobu. CuHepre-
THYHUHA e(eKT KOMOIHOBaHOI OOpPOOKHM TOSICHIOETHCS
KOMIUIEMEHTApHOIO JI€I0 PI3HUX TPyH a30THIKCY0UnX
Oakrepiit: Azotobacter chroococcum 3 A3oTodity
ta Azospirillum brasilense 3 Jliazo0aktepuHy, sKi
3a0e3MeuyroTh  POCTMHHM  OIONIOTIYHHM  a30TOM  Ha
pi3HMX eTamax Bereramii Ta B pi3HMX 30HAaX KOPCHEBOI
CHCTEMHU.

JluHaMika HaKONMYEHHS HAJ3€MHOi BETeTaTHBHOI
MacH POCJIHH I'PEYKH MPOTATOM BETETALIHOTO Tepiony €
BO)XJIMBUM MOKAa3HHUKOM POCTOBHMX HPOLECIB 1 MOTEHIIIH-
HOT NPOJYKTUBHOCTI KyJIbTypu. OTpUMaHi JiaHi cBiguaTh
Npo 3Ha4yHy BapiabeNbHICTh LBOrO MOKa3HUKA 3aJIE)KHO
BiJI CTPOKIB CiBOM Ta 3aCTOCYBaHHs OiompenapartiB yist
nepenociBHOi 0OpOOKHM HaciHHA, IO BimoOpakae pi3Hi
yMOBH (pOpMyBaHHsI (POTOCHHTECTUYHOIO arapaTy i iHTEH-
CHBHICTh METa0OJIIYHUX MPOIIECIB y POCIHHI (maobu. 2).

VY (hasi nepiroro crnpasHbOTO JIUCTKA, 110 € MOYAT-
KOBHM eTaroM (popMyBaHHs acCUMUTALIIHOT TOBEpXHi po-
cimH, Maca 50 pocinH 3a YMOBH PaHHBOTO CTPOKY CiBOM
Ha KOHTPOJILHOMY BapiaHTi ctaHoBmia 42,1 T.
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Tadauns 2

JluHamika HApOCTaHHs HAJ3eMHOT BEreTaTUBHOI MacH
I'PEYKH 3aJIe’KHO BiJ CTPOKIB CiBOM Ta BapiaHTIB
00po0Oku HaciHHs (Maca 50 pociuH, T)

Dasa po3BUTKY

O06pobka = -
OlonpenapaTaMu TepLIH OyTOHI3aIlisl IBITIHHS HOGymI.{Hﬂ
JINCTOK IO 1B
Crpok ciBou 05.05
Konrponb 42,1 104,8 296,5 382,0
Azotodir 48,4 1154 3724 475,6
Jiazo0akTepuH 46,2 110,7 353,8 4527
Asorodir + 523 1313 397.,6 5184
JiazobakTepun
Crpok ciBou 12.05
KonTpois 38,2 96,1 267,5 351,2
AzoTodir 443 1124 336,2 4349
Jliazo6akTepuH 42,7 108.8 3248 417,3
Agousioh 48,4 1232 368,4 476,8
JiazobakTepur
3acTocyBaHHs OiompemnapariB  Ha IIbOMY eTari

JIEMOHCTPYBAaJIO MO3UTHBHUH edekT: 00podOka [liazobak-
TepHUHOM 301y BaJIa e MoKa3HuK 10 46,2 T, A3oTodi-
ToM — 110 48,4 T, a KOMIUTeKCHa 00poOKka oboMa mpenapa-
TaMH 3a0e3redyBana MaKCUMaIbHIHA mpupict 1o 52,3 T.
Takuit mpupict O6iomMacw Ha paHHIX CTadiIX PO3BHUTKY
(9,7-24,2 % mopiBHAHO 3 KOHTPOJIEM) CBIAYHTH TIPO
e(eKTHBHY MOOLUII3AIII0 MOKUBHUX PEYOBUH HACIHHS i
iHTeHcH(iKaIilo OpraHoreHe3y MiJ BIUIMBOM 010JIOTiYHO
aKTHBHUX PEYOBHH IIPENapaTiB.

3a yMOBH JIpyroro CTpoKy ciBOM mMaca pociuH y dasi
MEePILIOTO JINCTKA OyJia AeII0 HUKYE MOPIBHSHO 3 PaHHIM
ctpokoM: 38,2 T Ha KOHTpoJi Ta Bix 42,7 mo 48,41 Ha
BapiaHTax 3 OiompemapaTaMu. 3MeHIIEHHS OiomMacH Ha
7,5-9,3 % TOpIBHAHO 3 PaHHIM CTPOKOM MOSICHIOETHCS
MIBUAMIMMHU TEMIITaMH TIPOXO/UKEHHSI TOYaTKOBUX (a3
PO3BUTKY IIpM BHINUX TEMIIEPATypax, KOJIH POCIMHHU
(dbopMyrOTh MEHIIHMHA 00’€M BETETaTUBHHX OpTaHiB 3a
OJIMHUIIIO Yacy, NMParHy4y IIBUJIIE NepeiTn 10 renepa-
TUBHOI (ha3u.

®aza OyToHi3amii xapakTepu3yBanacs iHTEHCUBHUM
HapOCTAaHHSAM BEreTaTHBHOI MacH, L0 BimoOpaxkano
aKTUBHHUM picT crTebna, ramyxeHHS Ta (OpMyBaHHS
CynBiTh. 3a YMOBHM pPaHHBOTO CTPOKYy CiBOM Maca
50 pociMH Ha KOHTPOJILHOMY BapiaHTi focsrana 104,8 r,
mo Maibke B 2,5 pa3za TepeBHILye MOKa3HUK (a3u
MepIIoro JIMCTKA. 3acTocyBaHHs [lia300akTepuHy 301i1b-
myBano mei mokasHuk mo 110,7r, Azotodity — m0
115,4 r, a koMIIeKcHa 00poOKa 3abe3reuyBana MaKCH-
ManpHy Oiomacy Ha piBHi 131,3 1. Ilpupict BigHOCHO
KOHTpPOJIO CTaHOBHB 5,6-25,3 %, 10 BKa3ye HA IOCH-
JISHHSI POCTOBUX TPOIIECIB ITiJT BILTMBOM a30T(IKCYIOUUX
MiKpOOpPTaHi3MiB.

3a yMOBH MI3HIIIOTO CTPOKY CiBOM y da3i OyToHizamii
CIIOCTEPIrajy aHAJIOTIYHY TEHACHIII0, POTe aOCOOTHI
3HaueHHs Oiomacu Oymm Hipkde Ha 1,7-8,3 % mopiBHIHO
3 paHHIM cTpokoM. KOHTponbHMII BapiaHT MaB Macy
96,1, a Bapiantu 3 Oiompenaparamu — Big 108,8
no 1232 r. 3meHmeHHs OiomMacd 3a yMOBH Mi3HBOTO
CTPOKY CiBOM OOYMOBICHE CKOPOYCHHSM TPHBAJIOCTI
BEreTaliifHoro nepiojsy Ta MEHII CHPUSTIMBUMH YMO-
BaMH 3BOJIOXKEHHS, OCKUJIBKM KpPUTHYHI (pa3u po3BHTKY
NPUMAdd Ha JIUIECHb-CEPIICHb, KOJHM KUIBKICTH OTaiiB
Oyia MiHIMaJIBHOIO.

®da3za UBITIHHA € IEPI0IOM MaKCHMAIBHOTO PO3BUTKY
BETCTaTUBHUX OpTaHIB TIepe]] MOYaTKOM aKTHBHOTO
(hopMyBaHHS TEHEpaTHBHHX CTPYKTYp. 3a yMOBH
PaHHBOTO CTPOKY CciBOM Maca pOCIHH Ha KOHTPOII
mocsrama 296,51, mo Maibke BTpUYI IIEPEBHIIYBAIO
noka3Huk (asu OyToHizarii. Bukopucranus 6ionpemnapa-
TiB 3a0e3neuyBano Tojanblie 30iIbIIEHHS Oiomacu:
Hiazobaktepun — a0 353,8 r, Asorodit — mo 3724,
a KoMIuiekcHa o0poOka — mo 397,6 r. MakcumanbHHA
IpUPICT BIAHOCHO KOHTPOJIIO CcTaHOBUB 34,1 %, 1mo
CBITYMTH NPO ePeKTUBHE (PYHKIIOHYBaHHS CUMOIOTHY-
HUX CHCTEM a30Tdikcalil NPOTAroM YChOro Nepiomy
BETeTaTUBHOTO POCTY.

3a yMOBH Jpyroro CTpoky ciBOM y a3i IBITIHHA
Oiomaca pociuuH Oyjia TOMITHO HW)KYE, CKIIAQTAI0UYU
267,5 r Ha koHTpoIIi Ta Bix 324,8 no 368,4 r Ha BapiaHTax
3 Olompenaparamu. 3MeHnIeHHs Oiomacu Ha 7,3-9,8 %
MOPIBHSAHO 3 PaHHIM CTPOKOM CBIiJUHTH TPO MEHIIHHA
MoTeHIial GOpMyBaHHS BETETATUBHOI MacH Yepe3 CKOpO-
YeHWI Tepioa BereTarlii Ta MEHII CHPHUATINBI YMOBH
3BOJIOKEHHS TIiJT 9aC KPUTHIHUX (a3 PO3BUTKY.

®aza  moOypiHHS  IUTOZNIB  XapaKTEepPH3YEThCA
3aBepUIeHHsIM (OpMyBaHHS BEreTaTHBHUX OpraHiB 1
MOYaTKOM HPOLECiB peMoOiTi3alii HO)KUBHUX PEYOBHH 3
JIUCTKIB 1 cTe0EI 10 HACIHHA. 32 YMOBH PAHHBOTO CTPOKY
ciBOu Maca 50 pociIMH Ha KOHTPOJILHOMY BapiaHTi CTaHO-
Buia 3821, mo Ha 28,8 % mepeBuIye MOKa3HUK (a3u
UBITIHHSA. 3acTOCyBaHHsS OlompernapatiB 3a0e3nedyBalio
nojaneIe 30inbmenHs Oiomacu mo 452,7-518,4 v, npu
IOMY MaKCHMAJBHUH e(eKT crocTepiraim 3a yMOBH
KOMIUTIEKCHOT 00poOku, me mpupict craHoBuB 35,7 %
BiTHOCHO KOHTPOJTIO.

3a yMOBH MI3HBOTO CTPOKY CiBOM y (ha3i moOypiHHA
mioAiB 6iomMaca pociuH ctaHOBmiIa 351,2 T HA KOHTPOII
ta Big 417,3 no 476,8 r Ha BapiaHTax 3 OionpenapaTaMu.
Pi3HuIs MK cTpoKaMu ciBOM Ha I[bOMY eTalli jocsrajia
7,8-8,6 %, 10 CBIMYUTH PO TEBHE BHPIBHIOBAHHS
MMOKAa3HUKIB [0 KIHIM Bereramii, xo4ya a0COJIIOTHA
mepeBara PaHHLOTO CTPOKY CiBOM 30epirajach Ha BCiX
BapiaHTax 00POOKH.

AHanmi3 TUHAMIKH TPHPOCTY OiomMacu Mik (a3zaMu
PO3BUTKY TMOKa3y€e Tepiogu HaWOUIBII IHTCHCHBHOTO
HAaKOIMYCHHS OpraHiuyHOi pedyoBHHH. 3a yMOBH 000X
CTPOKIB CiBOM HalBHILI TEMITH IPUPOCTY CIOCTEPIrain y
MepioJ BiJ MEpIIoro JMCTKA 10 OyTOHI3aIlii, KOJu Maca
pOCIWH 301TBITYBaIach y cepeIHboMY B 2,5 paza. [lepiog
BiJl OyTOHI3AIll 10 MBITIHHS XapaKTepU3yBaBCs MPHPOC-
ToM y 2,8-3,2 pa3a, TOJi K BiJ IBITIHHSA A0 MOOYpiHHSA
wIoniB mpupict craHoBuB ymme 30 %, mo BigoOpakae
nepeopieHTaItito MeTabori3My POCIUH 3 BETeTATHBHOTO
pocty Ha popMyBaHHS TeHEPATUBHUX OPTaHiB.

Amnaniz BBy (aktopy A (cTpokiB ciBOM) Ha
JMHAMIKy HapOCTaHHS BETeTaTHBHOI MacH IIOKa3ye
OesrepedHy TepeBary paHHbBOTO CTPOKY CiBOM —
5 TpaBHs, skuil 3abe3neunB GopmyBaHHsi Ha 7,3-8,8 %
OinbmIoi OioMacw MOpPIBHSHO 3 Mi3HIM CTPOKOM Ha
BCiX eramnax opraHoreHesy. L{s nmepeBara oco06:imBo Bupa-
JKeHa Ha PaHHIX (a3ax PO3BHTKY Ta IOCTYIOBO JIEIIO
3MCHIIYETHCSA IO KIiHIA BEreTamii, OJHAK 3aJUIIAETHCS
CTaTUCTHYHO 3Hadymolo. binmpma Oiomaca 3a yMOBH
PaHHBOTO CTPOKY CiBOHM 3yMOBJICHA TPUBAIIIINM BETeTa-
MifHAM TIepioZioM, KpalluM BUKOPHUCTAHHSIM BECHSIHHUX
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3amaciB BOJIOTH IPYHTY Ta IIPOXOJDKEHHSM KPUTHYHHX
(a3 po3BUTKY B yMOBaxX ONTUMAaJILHOTO CITIBBITHOIICHHS
TEMIIEpaTypy Ta BOJIOr03a0e3e4eHOCTI.

omo dakropy B (mepemnociBHoi 00poOKH HACIHHS
Oiompernaparamu), pe3yibTaTH JIEMOHCTPYIOTh CTiHKHH
MMO3UTHUBHUH e(peKT ycix TOCTiIHUX TperapariB Ha HAKO-
MTUYeHHS HaI3eMHOi 0ioMach mpoTAroM yciei Bererartii.
JiazobakTepnH 3a0e3medyBaB TpHUpicT OiomMachH B
cepenHboMy Ha 17,6 % MOpPIBHSAHO 3 KOHTpOIEM, A30TO-
¢bit — Ha 22,9 %, a KOMIUIeKCHa 00poOka o6oma mpernapa-
tamu — Ha 34,1 %. Cunepretnunuii edekr KoMOiHOBaA-
HOTO 3aCTOCYBaHHS NpENapatiB MOSCHIOETHCS PI3HUMHU
MexaHi3MaMH Aii a30Tdikcyrounx OakTepiil: pusochepHi
miazorpodu 3 JliazobakTepuHy 3a0€3MeUyrOTh a30THE
JKHMBJICHHS 0€3M0CepeIHbO B 30HI KOPEHIB, TOI K a30TO-
O0aktep 3 A30TO(diTy I0JaTKOBO CHHTE3Y€ IIHPOKHIA
cnexktp (ITOrOpMOHIB 1 BITaMiHiB, IO KOMIUIEKCHO
CTHUMYJIIOE POCTOBI IIPOLIECH.

[Tomma JUCTKOBOT MOBEPXHi € OZHUM 3 HaWBaXIIH-
BIlIIMX ITOKA3HUKIB MPOIYKI[HHOTO MpPOIECy CITbCHKO-
TOCIIOAAPCHKUX KYJBTYP, OCKIIBKH CaMe JHMCTKOBHIA
amapat BUKOHY€ (YHKIi0 ()OTOCHHTETHYHOTO HEPETBO-
PEHHS COHAYHOI €HEpPTii B OPraHidHy PEYOBHUHY BPOIXKAIO.
Otpumani gaHi monxo (opMyBaHHA aCHUMIIALiHOT
ITOBEPXHI MOCIBIB T'PEYKH COpTy €IeHa AEMOHCTPYIOTh
3HaYHy Bapiabe’bHICTP IHOTO TIOKA3HUKA 3AJIEKHO
Bil CTPOKIB CiBOM Ta 3acTocyBaHHA OiompemnapaTisB
JUI TIepeanociBHOI 0OpoOKM HAciHHSA, IO BigoOpakae
pi3HI YMOBH pPOCTy Ta pPO3BUTKY (OTOCHHTETHIHOTO
amaparty (maon. 3).

Taéauuns 3
[Tnoma MMCTKOBOT MOBEPXHI MOCIBIB TPEUKH

ITnoma nucts, M%/ra

BapianTtu 06po6ku cepeHa cepearHa
LBITIHHS JI03piBaHHSI IUIOJIB

Crpok cisbu 05.05

Kontpons 8421 7063

A3zotodir 8856 7492

Jiazo0akTepuH 8634 7294

Azotodit + Jliazo0akTepun 9187 7823
Crpoxk ciBou 12.05

KonTpois 7893 6522

Asotodit 8297 6917

JiazobakTepun 8074 6705

Asotodit + Jliazo0akTepuH 8612 7193

Y ¢dasi cepenuHHM IBITIHHS, KOJM JOCSTAETHCS
MaKCHMAaJIbHUH PO3BUTOK JIUCTKOBOI MOBEPXHI mepen ii
YaCTKOBOIO PENYKIEI0 depe3 IEepPeopieHTaIil0 MeTa-
6omi3My Ha (OpMyBaHHS T€HEPATHBHUX OPTaHiB, IUIOMIA
JUCTSA 32 YMOBH PaHHBOTO CTPOKY CiBOM Ha KOHTPOJb-
HOoMy BapiaHTi craHoBmia 8421 m*ra. lle 3HadeHHS
BIJINIOBiJ]a€ ONTUMAJIBHUM TapaMeTpaM aCUMUIAIIIHOT
MIOBEPXHI JJIsl TPEYKH B YMOBaX JOCTATHBOT'O 3BOJIOKEHHS
Ta 3abesneuye e(peKTHBHE BUKOPUCTAHHS (OTOCHHTE-
TUYHO aKTHUBHOT pajialii NpoTsAroM BereTari.

3acTocyBaHHs OlonpenapartiB IIpU paHHBOMY CTPOKY
CiBOM IPU3BOJIWIO IO 3HAYHOTO 30UIBLICHHS IUIONI
JMUCTKOBOI MOBEpXHi y (hazy cepeanuu nBiTiHHA. OOpOoOKa
Jia3zobakTepuHOM 3abesmednina mpupicT Ao 8634 m?*/ra
(ma 2,5% Oimpoie 3a  KOHTPOJb). Bukopucranus
Azotodity mamo me OiMbIHUKA ePeKT — IUIoa JIHCTS
nmocsarna 8856 m?/ra, mo Ha 5,2 % Olple 32 KOHTPOJI.

MakcuMasibHUI NPUPICT IUIONI  CIIOCTEpiraliv  Mpu
KOMIUIEKCHI# 00po01i HaciHHs oOoma OionpenaparaMmu —
110 9187 m?/ra, o Ha 9,1 % mepeBuUIlye KOHTPOJIb.

Takuii OpPUPICT IUIONII JUCTKOBOI MOBEPXHI Iij
BIUIMBOM OiomnpenapaTiB MOSCHIOETHCS KOMILICKCHUM
CTHMYITIOFOYNM BIUTHBOM a30T(IKCYIOUMX MIKpOOpPTaHi3-
MIB Ha picT pociuH. A30ToOaKTep 3 mpemapary A3oTogiT
MIOCTa4a€ POCIMHH JOJATKOBUM 010JIOTTYHUM a30TOM, 1110
€ BOXJIMBHUM €JIEMEHTOM /ISl JOPMYyBaHHS BEr€TATUBHUX
OpTraHiB, a TaKOX CHHTE3ye (ITOrOPMOHM (ayKCHHH 1
OUTOKIHIHU), SIKi CTUMYJIOIOTh KIITHHHUN MO Ta
pO3TATy B MEPHCTEMAaTHYHUX TKaHWHAX JHUCTA. Puzo-
chepni miazorpodu 3 Jliaz00aKkTepuHy IMOKPAIIyIOTh
a30THE KUBJICHHS POCIIMH Y KpUTHYHI (ha3u GopMyBaHHS
JUCTKOBOTO amapary Ta IMiIBUIIYIOTh e()EeKTHBHICTD
3aCBOCHHS IHINMX €JIEMEHTIB 3aBOSIKH  IIOJIIIIIECHIA
abCcopOIiiiHIi 3MIaTHOCTI KOPEHEBOI CHUCTEMH.

[Mpn mizHimoMy cTpoky ciBOu (12 TpaBHs) Iuromia
JHMCTKOBOI TNMOBEpXHI y (a3l cepeavHH LBITIHHSA Oyna
3HAYHO MEHIIE TIOPIBHSHO 3 PaHHIM CTPOKOM y BCiX
Bapiantax. KoHTpospHMI  BapianT MaB  IUIOILY
7893 m?/ra, mo Ha 6,3 % MeHIIe, HiX 32 YMOBH PaHHBOTO
CTpOKy ciBOM. BukopucTtanHs OiompemnapaTiB CIPHSLIIO
30UIBIICHAI0O [HOTO TOKa3HWKa: Jlia300akTepwmH —
1o 8074 m?/ra, AzotodiT — 10 8297 m?*/ra, a KOMIUIEKCHA
00pobka — mo 8612 m?/ra. [lpupict momo0 KOHTPOIIO
cranoBuB 2,3 %, 5,1% ta 9,1 % BignoBigHO, 1110
MiATBEpIKYE ePEKTHBHICTH OiompenapaTiB i 3a YMOBH
MI3HILIOT0 CTPOKY CiBOM, X04a IUIOLIA JIUCTS 3aJTUILAIacs
MEHIIIOK, HI)K Y pa3i paHHBOTO CTPOKY.

3MEHIIeHHS! IUIONII  JIMCTKOBOI IOBEPXHI  NpH
MI3HBOMY CTPOKY CiBOM 3yMOBIIEHE KiJlbkoMa (hakTopamu.
[To-miepiiie, CKOPOYEHHS TPHUBAJIOCTI BEreTaIiitHOTO
nepiogy Ha 7 ni0 oOMexwio 4ac s (OpMyBaHHS
JHMCTKOBOTO arapaTry, OCOOJIMBO Ha paHHIX eramax
opranoreHesy. Ilo-apyre, MiABUINEHHS TeMIlEpaTypu y
JpYTii TOJIOBHHI TPaBHS Ta YEPBHS NPHUCKOPHIIO PO3BH-
TOK POCJIMH, IO HNPU3BENIO IO LIBHALIOTO HEPEXOoay A0
TeHepaTUBHOI (pa3u MPU MEHINIH IDIOMI aCHUMUISAIIHHOT
noBepxHi. [To-Tpere, nedinuT BOJOTH B JHITHI OOMEKHIB
POCTOBI IPOILIECH Ta 3HU3UB IHTEHCUBHICTH (hOPMyBaHHS
HOBUX JIUCTKIB.

VY (azi cepenuHm 103piBaHHS TUIOAIB TUIOIIA JIUCTKO-
BO1 IMOBEPXHI 3aKOHOMIPHO 3MEHIINIACH Yepe3 CTapiHHS
Ta BiIMUpaHHS HWKHIX SPYCIB JIMCTA, a TaAKOXK PeMoOi-
Ji3alil0 NOXMBHUX PEYOBMH A0 HAcCiHHSA. 3a YMOBH
PaHHBOTO CTPOKY CiBOM Ha KOHTPOJEHOMY BapiaHTi
mioma et cranosuiaa 7063 m%/ra, mo Ha 16,1 %
MeHIIIe NTOpiBHSHO 3 (azoro 1BiTiHH. BapianTu 3 6ionpe-
napatamMM JIEMOHCTPYBAJIM AaHAJIOTIYHY TEHJICHLIIO J0
PpenyKLii IMCTKOBOT MOBEpXHi, ajie 30epiray repesary Hall
KoHTposeM: [liazobakrepun — 7294 m?/ra, Azotodir —
7492 m?/ra, a KoMIUIeKCHa 00poOka — 7823 m?/ra.

TeMnu 3MeHIIEHHS IUIOM[ JIMCTS BiX IBITIHHA IO
no3piBaHHs Oy JIEIIo HIDKYE Ha BapiaHTax 3 Oiompema-
paramu: ipu 06po01i ia300aKTepHHOM ILIOIIA 3MEHIIIH-
mace Ha 15,5 %, Azotoditom — Ha 15,4 %, a y pasi
KOMIUIEKCHOT 00poOku — Ha 14,8 %. Ile cBiguuth 1po
MIIBUILIEHHS CTINKOCTI POCIHH 10 CTPEecoBUX (hakTopiB i
NOJOBKEHHS IEpiofy AaKTUBHOTO (DYHKLIOHYBaHHS
(hOTOCHHTETHYHOTO arapary, M0 CIpHsIE KpaloMy HaKo-
MUYCHHIO ITACTHYHUX PEYOBUH Y HACIHHI.
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3a yMOBH Mi3HIIIOr0 CTPOKY CiBOM y (ha3i cepeanHu
JIO3piBaHHS IUIOIIA JIMCTKOBOI IOBEpXHI Ha KOHTPOJI
craHoBmia 6522 m*ra, mo Ha 17,3 % MeHIe TTOPiBHIHO
3 paHHIM cTpokoM. BapianTtu 3 Glonpenaparamu maiau
wiomy JucTs Big 6705 mo 7193 m?*/ra, 3 mpuUpPOCTOM
BigHOCHO KOHTpois Bim 2,8% mo 10,3 %. Temmm
3MEHIIIEHHS IUIONII JIMCTKOBOI TIOBEpXHI 3a yMOBHU
Mi3HBOTO CTPOKY ciBOM Oynmum nemio Bummmu: ~17 % Ta
16,6 % y pasi BukopuctaHHs npenaparis [liazobakrepun
1 Aszorodir, miHiMymM — 16,5% y pasi KOMIUIEKCHOL
00po0KHM, mo BimoOpakae OITBII MIBHIKE CTapiHHS
POCIIMH TIpM NiJBUIIEHUX TeMIepaTypax Yy JIpyrii
TMIOJIOBHHI BereTari.

AHani3 criBBiIHOIIEHHS TUIONII JIMCTKOBOT MOBEPXHI
Mixk (ha3aMu IBITIHHS Ta JO3PiBaHHS J03BOJIUIIO OI[IHUTH
e(eKTUBHICTh ACUMUBILIHOTO amapary y KpUTHYHUM
nepios; (GopMyBaHHs BpOXKar. 3a YMOBH DPaHHBOTO
CTpOKy ciBOHM 30epexenHs 83,9-85,2 % ruromi ymcts y
¢da3i mo3piBaHHSA 3a0e3MEUMII0 TpHBAJeC HAIXOIKEHHS
aCUMIIATIB [0 HACiHHA Ta CHOpHsUIo (OPMYBAHHIO
BHCOKOSIKICHOTO 3€pHa 3 ONTUMAJIbHUM XIMIYHHM CKJIa-
JIOM. 3a yMOBHM Hi3HBOTO CTPOKY CiBOM 30epesKeHHs
JUCTKOBOI MoBepxHi Ha piBHI 82,7-83,5 % obOmexuino
MTOTEHITiall HAKOITMYEHHS BPOXKAl0 depe3 OUIbII HIBUIKY
PEAYKIII0 aCUMIISAIIHHOT ITOBEPXHI.

Amnamiz BumBy ¢aktopa A (cTpokm ciBOM) Ha
(bopMyBaHHs JIMCTKOBOTO arapary IPeYkd OJHO3HAYHO
BKa3ye Ha IepeBary paHHbOTO CTPOKY (5 TpaBH:), SAKUN
3abe3neunB Ha 6,7-8,5 % OULTbIIY IUIONTY aCUMUIALIHOT
NOBEPXHI TOPIBHSHO 3 Ti3HIM CTPOKOM Ha 000X
JocmigHuX (asax po3BUTKy. lle 3ymoBIeHO OLTBII
TpHUBaIUM MepiofjoM (opMyBaHHS JIHCTS, KpallMMHU
YMOBaMH 3BOJIOXKCHHSI Ha paHHIX eTarnax OpraHoreHe3y
W ONTHMaJLHAM TEMIEPAaTypHUM PEXKHUMOM Y KPUTHYHI
¢a3n po3BuUTKy. binmpma mmoma JIMUCTKOBOI IOBEPXHI
32 YMOBH DPaHHBOTO CTPOKY CIpHsIA MiJABHUIIECHHIO
(POTOCHHTETHYHOTO MOTEHIIiaTy TOCIBIB i HAKOITMYCHHIO
OUTBIIIOT KITBKOCTI OPTaHIYHUX PEIOBHH y BPOXKai.

IMomo ¢axTopa B (mpenmociBHa 00poOKka HaCiHHA
OionmpenapaTaMu), pe3yJbTaTH IIOKAa3ylOTh CTaOLIBHO
MO3UTHBHUI edeKT ycix MOCHiIHUX NpernapaTriB Ha
(hopMyBaHHS ACHMIJLSIIIIHOT TMOBEPXHI HE3aJICKHO Bij
CTpOKy ciBOM Ta (pa3u po3Butky. JliazobakrepuH
3a0e3MeuuB MPUPICT TWIoNTi JUCTS Ha 2,7 %, A30TodiIT —
Ha 5,6 %, a KoMIUIeKCHa 00poOKa 0OoMa mpernaparamu —
Ha 9,8 % mopiBHAHO 3 KOHTpoieM. CHHEepreTHYHui
epeKT KOMOIHOBaHOTO  3aCTOCYBAaHHS  IIPEIapartiB
TIPOSIBUBCSL y CTBOPEHHI ONTHUMAIBHUX yYMOB a30THOTO
KMBJICHHS POCIIMH IIPOTIATOM BereTalii, 1o € KpUTHIHUM
st (GopMyBaHHS TOTY)KHOT'O JIMCTKOBOTO —amapary.
HonatkoBe BHPOOHHUITBO (HITOTOPMOHIB 1 BiTaMiHIB
a30T(ikcyrounMu  OaKTEepisIMH  MOCHJIMIO  POCTOBI
MPOIECH Ta CHPHUSIIO YTBOPEHHIO OUIBIIOI KIIBKOCTI
JUCTKIB 3 ONTHMAaJbHUMH pO3MipaMH JIMCTKOBHX
TUIACTUHOK.

OTke, TO€IHAHHA PaHHLOTO CTPOKY CiBOM 3
KOMIUIEKCHOI0O 00poOKOI0 HaciHHSA OiompemapataMu
CTBOPWJIO YMOBH JJIsl MAKCUMaJIbHOTO PO3BUTKY I'DEUKH.
Ille cmpusutlo  miABMINEHHIO  (POTOCHHTETHYHOTO
MOTEHINaly TMOCIBiB 1 3MCHIICHHIO BETETaIliiTHOTO
nepiogy, IO, CBOEIO YEPror, JO3BOJMIO POCIMHAM
BUKOPHCTOBYBAaTH TIOKMBHI PEUYOBHMHH Ta pecypcu
TOBKIUIA eheKTHBHIIIIE.

BucHoBkH

PesynpraT  mOCHiJUKEHHS  IIATBEPIXKYIOTb, IO
CTPOKHU CiBOM SIK arpOTEeXHIYHUH (PaKTOp Mayy 3HAUHUH
BIUIMB Ha BCl IIOKa3HUKH POCTY Ta PO3BHUTKY I'DEUKH,
a TmepenanociBHa oOpoOka HaciHHSA Oiompenaparamu
CTabiIbHO TO3WTHBHO BIUIMBala Ha BCi IOKa3HHUKH
HE3aJIe)KHO BiJf CTPOKY CiBOH. 32 yMOBHU PaHHBOTO CTPOKY
ciBOU rpeux (5 TpaBHA) BiAOyIOCS 3HAYHE OKPAIIEHHS
OCHOBHMX TOKa3HUKIB pOCTY Ta PO3BUTKY POCIHH,
30KpeMa 30UTBIIeHHS IUIOMIi JTMCTKOBOI TOBEPXHi Ha 6,7—
8,5 % Ta HaKOIMYEHHS Haa3eMHOI OioMacu Ha 7,3-8,8 %.
Takox BiH 3a0€31eUUB ONTUMAJIBHY TPUBAJICTh BErera-
iitHoro nepioay (87-89 xi0), 1o Ha 7 110 HEPEBUIUIO
MOKA3HUKH MI3HOTO CTPOKY CiBOH.

BukopucranHs ajist mepeanociBHoi 00poOKH HaCiHHS
6ionpenapatis /liazo0aktepun i Azotodit 3ade3neuuniio
aKTHUBI3aIifo 0ioJorivyHOi (ikcarmii a30Ty, IO CHPHUSIO
MOKPAICHHIO a30THOTO JKUBJICHHS POCIHMH 1 POCTOBHX
mporeciB. 3actocyBaHHs [liazo0akTepuHy 3a0e3medmio
NPUPICT HAPOCTAHHS HAI3eMHOI BEereTaTHBHOI Macd Ha
17,6 % Tta ruromi JmcTkoBoi moBepxHi Ha 1,4 % mopis-
HSHO 3 KOHTPOJIEM, TOJl SIK 3aCTOCYBaHHS A30TOdiTy
BignoBigHo — 19,8 % 1 5,6 %. HaiiGinbin edekTUBHUM
BUSBIJIOCh KOMIUIEKCHE 3acTOCYBaHHs 000x Oiompe-
napariB Azorodity Ta [lia3006akTepuny Juis nepennocis-
HOi 00pOOKM HACiHHS, SKe 3a0e3MEeUII0 CHHEPTeTUIHUI
e(eKT 3 IPUPOCTOM BiINOBITHUX MOKa3HUKIB HA 34,1 %
T2 9,8 %.

OTKe, onTHMI3allisi CTPOKY CiBOM Ta 3aCTOCYBaHHS
GilompemnapaTiB € BaKIMBUMH arpOTEXHIYHUMH 3aX01aMH
JUISL T IBUILEHHS TIPOAYKTHBHOCTI TPEUKH, 110 OCOOINBO
aKTyaJbHO B YMOBaxX KJIIMaTHYHHUX 3MiH Ta HEOOX1THOCTI
Giosorizanii 3emiepoOcTBa.

Ilepcnexmusu nodanvuwiux OocnioxceHb  OyIOyTh
CIIPIMOBaHO HA BHBUYCHHS BIUIMBY LuX (akTopiB Ha
POCTOBI ITPOLIECH POCIHH I'PEUKH.

Konduikr inTepecis

ABTOp CTBEpP/KY€ TpO BIACYTHICTH KOH(DIIKTY
iHTEepeciB MO0 BUKIAIY Ta Pe3yJIbTATiB JOCIiIKEHb.
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V. Liashenko The growing need for environmentally sustainable methods to improve the productivity of leguminous crops,
E-mail: particularly in the context of climate change and fluctuating agro-climatic conditions, highlights the significance of
viktor.liashenko@ukr.net studying the effects of biostimulants on pea yield. A research study conducted during 2024-2025 in the Poltava

region, using the Haiduk variety of peas and bioproducts such as Algreen, Potassium Humate ‘Nitrogumat Euro’,
Emistim C, and Rizolain Legumes (liquid form), yielded notably positive outcomes. The highest symbiotic activity
University was observed with the application of Rizolain, where the number of nodules at the flowering stage reached 48.4 per
Skovoro da, Str. 173, plant, representing a 61.3% increase compared to the control. Other biostimulants also significantly enhanced
Poltava, 36000, Ukraine nitrogen fixation, with nodules increasing by 32.0-47.3%. The leaf area of peas was consistently larger across all
growth stages in treatments involving biostimulants, showing increases ranging from 25.5% to 43.7%, with the
greatest expansion observed with Rizolain treatment. Biostimulants were found to slow down leaf senescence and
support high photosynthetic activity, even during the later growth phases of the plants. The impact of biostimulants
on the yield structure was evident through increases in plant density (by 8.4-19.6%), numbers of pods per plant (by
22.6-41.9%), numbers of seeds per plant (by 15.2-34.8%), and seed weight per plant (by 11.6-29.3%), with the
highest results achieved using Rizolain. Consequently, the use of biostimulants resulted in a yield increase of 17.0—
28.0% under varying climatic conditions. Further analysis revealed a close relationship between the symbiotic
nitrogen fixation activity and the development of the photosynthetic apparatus. The increase in nodule numbers,
particularly in Rizolain-treated plants, was correlated with a larger leaf area and sustained high photosynthetic
activity throughout the growing season. This combination enabled the plants to more efficiently utilize nitrogen,
ensuring consistent growth and development, which ultimately contributed to a substantial yield increase.
Keywords: symbiosis, nodules, growth stages, climatic conditions, leaf area, yield structure components.

Poltava State Agrarian

Bruius GiocTuMyasiTOpiB Ha CUMOIOTHYHY a30Tdikcanito, POTOCHHTETUYHY AKTUBHICTH
i BpoxkaifHiCcTh ropoxy nociBHoro (Pisum sativum L.)

B. B. JIsmienko | A. O. [Tpumak

TosTaBchKeii AepKaBHHT [lopa3y BHIIMI MOMUT Ha EKOJOTIYHO OE3MEeYHi METOAM MiIABUILICHHS MPOIYKTHBHOCTI 00OOBUX KYJIBTYp,
arpapHuii yHiBepcuTer, 0cOOJNMBO B yMOBaX KJIIMAaTHYHHX 3MiH I HECTaOUIBbHUX arpoOKIiMaTHYHMX YMHHHUKIB, aKTyaili3ye NOCIHiKCHHS
. Honrasa, Yipaina BIUTHBY 0i0CTUMYJIATOPIB Ha NPOAYKTHUBHICTH ropoxy. Jlocmimpkenns, nposeaeHe 2024—2025 pokis y ITonraBcpkiii
oGuacti Ha ropoci copry I'aiinyk i3 3actocyBanHsIM OionpemnapatiB Anrpin, I'ymat kamito «Hitporymar €Bpo»,
Emictum C Ta Pizomaitn-p bo0oBi, ImpoaeMOHCTpYBalO CyTT€BI IO3WTUBHI pe3ynbTaTH. HalBumuil piBeHb
aKTHBHOCTI CHMOIOTHYHOTO anapary Oyio JOCATHYTO 32 YMOBU BUKOPUCTAaHHS IpenapaTy PizomaiiH, ne KilIbKicTh
Oyn0040K y a3y UBiTIHHSA csrHyIa 48,4 WT./pociuHy, mo Ha 61,3 % nepeBuIye KOHTPOILHUM OKa3HUK. Brums
IHIMMUX OiOCTUMYIATOPIB TaKoXK ITO3UTUBHO IIO3HAYMBCS Ha mporeci asordikcarii, 30UIBIIMBIIN KiTBKiCTH
Oyns00uok Ha 32,0-47,3 %. Ilnoma micTKOBOI MOBEPXHi TOpPOXy Ha BCIX eTamax OpraHoreHe3y Oyia BHILOIO Y
BapiaHTaX i3 3aCTOCYBaHHSIM OiOCTUMYJIATOPIB NOPIBHSHO 3 KOHTPOJEM, AEMOHCTPYIOUH 3pOCTaHHA Ha 25,5—
43,7 %. MaxcuManbHe 3Ha9eHHS 3a(ikcoBaHO 3a 00poOku PizonaitHoM. biocTHMYNATOPH CHPHSIIH YIOBLUILHEHHIO
CTapiHHS JIUCTKIB i i ATPHMaHHIO BUCOKOI ()OTOCHHTETUYHOT aKTUBHOCTI HAaBITh Ha IMi3HIX eTarax PO3BUTKY POCIIHH.
BrutiB 6i0cTHMYJISTOPIB Ha CTPYKTYPY BPOXKaHHOCTI TOPOXY IPOSIBUBCS Y ITiIBHILEHHI T'YCTOTH CTOSIHHS POCIIHH
(na 8,4-19,6 %), 30imbIIeHH] KinbKOCTI 600iB Ha pociuHy (Ha 22,6-41,9 %), KiNBKOCTI HACIHHH Ha POCIUHY
(Ha 15,2-34,8 %) Ta macu HaciHHs 3 onHiel pocnunau (Ha 11,6-29,3 %). HaiiBuiui NMOKa3HUKHA OTPUMAaHO IMPU
3acTocyBaHHI Pizomnaiiny. OTxe, BUKOpHCTaHHS 6i0CTUMYJIATOPIB 3a0€3MEUHIIO 3pOCTAaHHS BPOXKaHHOCTI TOPOXy Ha
17,0-28,0 % B yMoBax HecTaOLILHOTO KiiMaTy. AHali3 BUSBHB TICHHH 3B’S30K aKTUBHOCTI CHUMOiIOTHYHOL
a30Tdikcarii 3 pO3BUTKOM (HOTOCHHTETHYHOTO anapaty. 30UIbIIEeHHS KiTbKOCTI OyI600490K, 0COOIHBO y BapiaHTi 3
PizoaitHom, KOperoBaio 3 OLIBLION MIIOLICIO JTUCTKOBOI MOBEPXHI Ta 30epeKEeHHSIM BUCOKOI (POTOCHHTETHYHOT
aKTHBHOCTI BIPOJOBX Beretamiiinoro mepiomy. Lle mo3Boimmo pocnuHaM e(EeKTHBHO 3aCBOIOBATH a30T,
3a0e3Meuy0ud CTablIbHUIA PICT 1 PO3BUTOK, 10, 3PEIITOI0, IPH3BEIIO 0 CYTTEBOTO ITiIBHUIICHHS BPOKAKHOCTI.
Kurodogi ciioBa: cum6io3, Oysib004ky, a3y po3BUTKY, TOrOAHI YMOBH, ILIOIIA JUCTKOBOI OBEPXHI, CIEMEHTH
CTPYKTYPHU BPOXKaIo.

Bi6aiorpadgiunuii onuc pus nuryBanns: Jawenko B. B., [Ipumax A. O. Biinus 610cTUMyIISTOPIB Ha CHMOIOTHYHY a30T(]iKcalliio, JOTOCHHTCTHIHY
aKTHBHICTG 1 BpOXKalHICTb TOpoXy HociBHoro (Pisum sativum L.). Scientific Progress & Innovations. 2025. Ne 28 (4). C. 39-46.
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Beryn

OmHUM i3 TPIOPUTETHUX HANPSMIB  PO3BHUTKY
Cy4YacHOTO POCJIMHHHUITBA € ONTUMI3allisl TEXHOJIOTTYHUX
MIXO/iB IIOJI0 BUPOIIYBAaHHS 3€pHOO000OBUX KYJIBTYP,
30KpeMa Topoxy mociBHOTO (Pisum sativum L.), sxuit
BiZliTpa€e BaYUINBY pONb y 3a0e3Me4eHHI MPOJOBOIHUOT
Oe3meku Ta MATPUMaHHI poarodocTi IPyHTIB. ['opox Mae
BHCOKWIA piBeHb OiKa B 3€pHIi, 30aTHICTH 10 Oi0MOTidHOT
¢ikcarmii atMochepHOTo a30Ty Ta MO3UTHBHUI BIUIHB Ha
TPYHTOBY POIIOUICTb SIK MOMIEPETHUK y ciBo3MiHax [1, 2].
[Ipote peamizaiis O0i0JOTIYHOTO MOTCHIATY €T
KyJIBTYpH 4acTO OOMEKYEThCSI HECIPUSTIIMBUMH KiliMa-
TUYHUMH YMOBaMH, HEJOCTaTHbOIO e(EeKTUBHICTIO
cuMOioTHYHOT a3oTdikcanii Ta HEJOCKOHAIICTIO arpo-
TeXHOJIOTIH [3].

@dopMyBaHHS BHCOKONPOAYKTHBHHX arpoleHO3iB
ropoxy 0e3mocepeHbO 3aNICKUTh BiJl aKTUBHOCTI MIKPO-
GioorigyHux mporeciB y pu3ocepi. CTBopeHHS 370pOBOT
MIKpOQJIOpH B 30HI KOPEHEBOI CUCTEMH CTa€ MOKJINBUM
3aBISIKM BHKOPHCTAHHIO MpENapariB Ha OCHOBI a30T-
(ikcyrounx 0aKTepiil i peryisaTopiB pocTy, sSKi CIPHUSIIOTH
aKkTuBi3alii  OlOJOTIYHMX  MpPOIECIB Yy  POCIHHI,
iABHUIIYIOTh IPOHUKHICTh KINITHHHUX MEMOpaH i CTUMY-
JIOIOTH YTBOPEHHS Ta (YHKIIOHYBAaHHS KOPEHEBHX
Oynr004ok [4]. EdexTuBHICTh CUMOIOTHYHUX BiJHOCHUH
MiX 6000BHMH KyJbTypaMH Ta OyIb00YKOBHMH OaKTepi-
aMu poxy Rhizobium € ocHOBHUM (hakTOpOM, III0 BH3HA-
Yae a30THE JKUBJICHHA Ta 3arajbHy HPOJYKTHUBHICTbH
pociunu [5].

Hdns  3abe3nedyeHHs  peanmizalii ~ TeHETHYHOTO
MOTEHLiaAJly TOPOXy Ha MaKCHMalbHOMY pPiBHI HeoOXil-
HUH KOMITJIEKCHUH MIX1]1, 0 Nepeioayae BUKOPUCTAHHS
NPUPOJHUX 1 CHHTETHYHUX PETYJIATOPIB poOCTy 3
eekToM, CXOXHUM Ha Jif0 (ITOTOPMOHIB, a TaKOX

OiompemnapaTiB, @O  MICTATh  a30TQIKCy0di  Ta
¢dochopmoObimizytoui  MikpoopraHizmMu,  (i3ioJaorigHO
aKTUBHI pe4oBHHM 1 Oiomoridai 3acobm 3axuUCTy

pociuH [6]. 3acTocyBaHHS 0i0CTUMYIIATOPIB, IO MICTSTh
aKTHBHI PEYOBHHH 3 0araTOIUIAHOBOIO Mi€l0, CIPHUSE
YTBOPEHHIO BHCOKOT KOHIEHTpAlii KIITHH 3 aKTHBHUMHU
mramamMu Oyiap004YKOBUX OakTepiii y KOpEeHeBiil 30Hi.
3a onTHUMaNbHUX TPYHTOBUX YMOB, TaKHMX SK HaJle)KHa
BOJIOTICTh 1 JOCTaTHI pIBEHb IOXXUBHHUX EJIEMEHTIB,
a TakoX TPaBWIBHOI TYCTOTH CTOSIHHS POCIJIHH,
me cmpuse iHTeHcHQikamii  OiomorivyHol  Qikcarmii
aTMOoc(epHOro a30Ty Ta HOKPAIIEHHIO (POTOCHHTETHIHHUX
nporiecis [7].

BionpenapaTi CTUMYJIIOIOTH NPOPOCTAHHS HACIHH,
aKTUBI3YIOTh PIiCT 1 PO3BUTOK POCIIHH, i ABUITYIOTh BMICT
BYTJICBOMIB, aMIHOKHCIOT 1 MiHEpalbHUX EJICMEHTIB,
3MII[HIOIOTh IMYHITET POCIHMH, IO 3arajoM CIIpHUSE
3pOCTaHHIO NMPOIYKTUBHOCTI [7]. BukopuctanHs exomo-
riuHo Oe3MeYHuX IpenapariB akTUBYe (isionoriuni i
610XiMiYHI IPOIIECH B OpraHaX POCIHH, CIPHUSIE MPUCKO-
peHHIO (a3 IBITIHHA Ta JIOCTHTaHHS, IO IiIBHIILYE
BPOXAWHICTP 1 TO3WTHBHO BIUIMBA€ HA TIPYHTOBY
MIKpOQJIOpy, Iaroudl MOJKIJIMBICTE POCIHHAM JIOCSTTH
6inpmioro norteHuiany [8]. 3 omsmy Ha mopa3s OuTbIIy
BapTICTh MiHEpAIBHUX JOOPHB, BHKOPHUCTAHHS a30T-
¢iKCylounx MIKpPOOpraHi3MiB CTa€ ajJbTEPHATHBHUM
METOJIOM 3a0e3IeUeHHs] POCIHH a30TOM, IO JIO3BOJISIE
3MiMCHIOBaTH Oi0JNOTiYHE 3B’SA3yBaHHS  MOJEKYJISp-

HOTO a30Ty 3 arMocepu Ta TEepeTBOPIOBATH HOTO
B JIOCTYITHI 17151 pociiuH ¢popmu [9].

EdexTrBHICTE cCHMOIOTHYHOT a30T(iKCaIlTl 3aJIeKUTh
BiJi 3a0e3le4eHHs] POCIMH a30THUM OJKUBIICHHSM Ha
paHHIX eTamax PO3BUTKY i IHTEHCHBHOIO CHHTE3y Ta
(hyHKIIOHYBaHHS (bepMeHTHOTO HITPOTE€HA3HOTO
KOMIUTEKCY, OCHOBHOIO (PYHKITI€IO SKOTO € OioyoriunHe
3B’s3yBaHHS MoJeKysipHOro a3zory [10]. BympOoukosi
Oaxrtepii 3maTHI (ikcyBaTH aTMOC(HEpHHH a30T, OTHAK
nepion iX aKTHUBHOI IiSUTBHOCTI OOMEXYETBCS MEPiooM
BiJl yTBOPEHHS CIIPABXKHIX JINCTKIB 10 HACTAHHS LBITIHHSI
pociur [11]. ¥V Oinpm mi3Hi (a3 pO3BHUTKY, KOJIU
3MEHIIYETHCS  HAJIXOIDKEHHS  IOXKHUBHUX  PEUYOBHH
JI0 KOpeHiB, Oynb004KoBi OakTepil 3MiHIOIOTH MOpQo-
Jioriro Ta mpoiec (ikcarii MOJCKYJISIPHOTO a30Ty MPHU3Y-
nuHsieTbesl [12]. da3a UBITIHHSA € NEpeOMHOI0 IS
KHUTTEISUIBHOCTI Oyb00UKOBUX OakTepiil 1 cuMOioTHY-
HO1 cuctemMu 3aranom [13].

BisyanpHO axkTHBHa a3oTdikcamis Ha KOpPEHSIX
6000BHX KyJIBTYp MPOSIBIISIETHCS POSKEBUM 320apBIICHHIM
TKaHUH OyJb0OYOK, IO TMOB’S3aHE 3 YTBOPEHHSAM
cnenu(igHOTO (EpPMEHTY HITPOICHA3H Ta ITMEHTY
neremornio0iny [14]. bionoriuna ¢ikcaris BinOyBaeTbcs
3a JIONIOMOTOI0  3B’sI3yBaHHS  IHEPTHOI  MOJIEKYIH
a30Ty 3 TEPEeTBOPEHHAM ii B a30THI CHONYKH, IO
CTafOTh JOCTymHUMH pociuHam [15, 16]. Ilpm mpo-
pocTaHHI HaciHHA O00OBHX KyJNBTYp CIIOCTEPIraeThcs
BUBEACHHS eKcyAaTiB (0i0JOriYHO aKTHBHHUX PEUOBHH),
SKI  MOIU(QIKYIOTH  BIACTHBOCTI  OyJIbOOYKOBHX
Oaktepiii 1 cHpusioTb (HOPMYBAaHHIO CHMOIOTHYHOL
B3aemonii [12, 17, 18]. ¥V mpoueci cum6i03y 3milCHIO-
€TbCsl 1HQIKYBaHHS KOPEHIB PH300iIMH, (OpPMyBaHHSI
KOPCHEBUX  Oynb0OYOK Ta  IHQCKIIHHUX  HHTOK,
1110 NPU3BOJUTH JI0 3MIiHU BIPYJIEHTHOCTI Ta KOHKYPEHTO-
CIIPOMO’KHOCTI OakTepiit [19].

[HTeHCHBHICTD CUMOIOTHYHOT a30T¢ikcarii aeTepmi-
HY€ThCSI KOMIUICKCOM YWHHHKIB, Cepel SKUX HaiOiIbII
BIUIMBOBUMH € TaKi IPYHTOBI IIOKa3HUKH: aepais, piBeHb
pH, BooOTICTh, TEMIIEPATypHUI PEXHAM, BMICT PYXOMHX
(dopmM azory, kaiito, Gocdopy, HaIBHICTH MiKpOEIeMEH-
TiB [20]. BecraHoBiieHO MpsIMY 3aJIEKHICTh MIXK ypOXKai-
HICTIO TOPOXY Ta KUIBKICTIO OyJIOOUOK Ha KOPEHSIX, CTY-
MIEHEM 1X PO3BUTKY W a30T(iKCyOUOI0 akTHBHICTIO [13].
CydacHi peryJsiTopd poCTy HOBOTO TOKOJIHHS MAaroTh
3JIaTHICTh MiZBHUILYBAaTH CTIHKICTh TOPOXY JI0 CTPECOBHX
(akropiB cepenoBuma [21], mo 0coOIMBO aKTyalbHO B
KOHTEKCTI KITIMAaTHIHNX 3MiH.

3acrocyBaHHA QaKTOpiB iHTEHCU]IiKaIil (TIpemaparis
a30T(dikcyrounx OakTepiil, peryIsaToOpiB pocTy i opraHiu-
HUX OIOCTUMYJNSTOPIB) Y TEXHOJOTISX BHPOLIYBaHHSI
ropoxy moiimmye 0000BO-pH300iadbHHNA  CHMOi03,
AKUH 3a0e3medye OiNbII MOBHE IOCTauyaHHS POCIHMH
0i0JIOTIYHMM a30TOM 1 IIPHU3BOAUTH JO 3POCTAHHS
MPOIYKTUBHOCTI 3epHa Ha 15-25 %, 110 HAa CHOTOJHI €
OJTHUM 3 HaMOLIbII eheKTUBHUX METO/IB [T CTBOPEHHS
BUCOKOINPOJIYKTUBHUX  arpoLEHO3IB Yy  Cy4acHOMY
arpapHoMy BHPOOHHITBI [22—-24].

Merta gocJriaKeHHs
MeTa JAOCHIDKECHHS TMOJSATA€ B OIIHI[ BIUTUBY

OlocTUMyJIATOpIB  Ha CUMOIOTHYHY  a3oTdikcalliro,
(hOTOCHHTETHYHY aKTHBHICTH 1 MPOJYKTUBHICTH TOPOXY
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MOCIBHOTO 32 YMOB arpoOTEXHIYHHX 1 KIIMaTHYHHX
ypuHHUKIB [TosrraBcbKol 00J1aCTi.

3asdanus docnioocenns.:

- BUBUUTH BIUTUB 3aCTOCYBaHHS O10CTHMYJISTO-
piB Ha KUTBKICTh i aKTHBHICTH OyIBO0YOK Ha KOPEHIX
TOpOXY B pi3Hi (a3u pO3BUTKY;

- omiHUTH edekT OiocTuMynsaTopiB Ha (oTo-
CHHTETHYHY aKTHBHICTh POCJIHH, 30KpeMa Ha IUIOLILY
JUCTKOBOI MTOBEPXHIi i iIHTEHCUBHICTH (POTOCHHTERY;

- BU3HAYWTH BIUIUB  OIOCTHMYIITOPIB  Ha
OCHOBHI ITOKa3HUKH CTPYKTYPH BPOXKaI0 ropoxy (IyCToTy
CTOSIHHSI, KUTBKICTh 0001B 1 3¢peH Ha POCIIMHY, Macy 3¢pHa
3 POCIIMHH);

- OLIHUTH €(DEeKTHBHICTh 3aCTOCYBaHHs 0I0CTH-
MYJIATOPIB /IS MiABHUIICHHS BPOXKAHHOCTI TOPOXY Yy pasi
3MIHHHX MOTOAHUX YMOB 2024-2025 pokiB;

- NPOAHANI3yBaTH B3a€EMO3B’ 30K MIDK aKTHB-
HICTIO cCHMO10THYHOI a30Tdikcaii Ta POTOCHHTETUIHOIO
HPOJIYKTHBHICTIO TOPOXY.

Martepianu i MmeToau

[onboBi pocmimkenns nposoaunu 2024-2025 pokis
Ha nusiHkax TOB «Arponepemora» y Mupropoackkomy
paiioni [TonraBchkoi o6nacti. [pyHT JUISHKE — YOPHO3EM
TUIIOBUH CEPEIHBOCYTIIMHKOBHH, 3 BMiCTOM rymycy 3,4 %.

ATrpoXiMi4Hi MOKa3HUKH TPYHTY: Jy>KHOT'1pOJIi30Ba-
auit azor — 130,8 Mr/kr (Meton KopHodinma), pyxomuit
docop — 82,0 mr/kr (MeTon UnprkoBa), OOMIiHHHN KaJTiid —
136,2 mr/xkr (meton Yupukopa). Peakmis TpyHTY —
cnabkokucna (pH 6,9 y po3unHi XJOPUCTOTO Kallito).

O0’eKT JMOCHIPKEHHS — TOPOX TIOCIBHUH COPTY
laiinyxk  (opuriHatop — IHCTHTYT pPOCIMHHHIITBA
iM. B. f1. IOp’eBa HAAH VYxkpainu), sikuii BiizHauaeThCs
BHCOKOIO a/IalITUBHICTIO Ta CTAOLILHOIO BPOKAHHICTIO.

ATpOTEexXHIYHI 3aX01 BKJIIOYAIX OCHOBHHH 1 mepen-
nociBHUK 00pobiTok IpyHTy. [licns 30upanHs nonepen-
HHKa IPOBEJICHO JIYLIeHHs cTepHi (rimbuna 6—8 cm) aust
MOPYIICHHSI CIIOKOIO Oyp’sHIB Ta IX IOAAJIBLIOTO
3HHINEHHS. 3s01eBa opaHka 3ilicHeHa Ha riubuny 20—
25cM IS HAaKONWYEHHS BOJIOTH. PaHHBOBECHSHE
OOpOHYBaHHS BUKOHAHO 3 METOIO 30€pEeKECHHS BOJIOTH Ta
BHUpPIBHIOBaHHS TIOBEPXHEBOI'O INapy TIPYHTY, TOIi 5K
MepeNIociBHa KYyJbTUBAIlS TIPOBEACHA BXKE IEpe]
ciBooro (rnmmbuna 8—10 cm).

Cucrema ynoOpeHHS BpaxoByBaja  OioJOriyHi
0COOIMBOCTI TOPOXY. A30THI JOOpHBA 3aCTOCOBAHO JIHIIIC
JUIsl CTapTOBOT'O POCTY JIO BCTAHOBJIEHHS €(EKTHBHOTO
cum6iozy. DocdopHi 3 KaiitHIMHE JOOPHBAMHU BHECECHO
iz 351071eBy opaHKy B HOpMi 60 Kr/ra Iif040i peuoBHHH
dbochopy Ta 90 kr/ra kamiro. MikpoeneMeHTHi 100puBa
(6op 1 MomibmeH) 3acTOCOBAHO IS CTHUMYJIIOBAaHHS
(dbyHKIIIOHYBaHHS 6000BO-pPHU300iaTBHOTO CUMO103Y.

T'opox BHUCISHO TIicHS SYMEHIO SpPOTO Yy TepuIii
nekami  OepesHs CYLITBHUM  PSIKOBHUM  CIIOCOOOM,
BHKOPHUCTOBYIOUH CTPIYKOBY CXEeMy 3 BiJCTaHSIMH
MDK crpiukamMu 50 cM 1 MK psinkamu B cTpiumi 15 cm.
Hopma Bucisy — 12muH mr/ra Ha TIauOuHYy
3aropTaHHs — 4—6 CM 3aJI€XHO Bijl BOJIOTOCTI.

3axuCT NOCIBIB BKJIIOYaB NPO]IIAKTUYHI W aKTUBHI
3axoxau. Ilepen ciBOGoro HaciHHS 00pOOJICHO MPOTPYIHU-

koM BirtaBakc 200 @D (2,5 n/1). JIasi KOHTPOIO 371aKO-
BUX Ta OIHOPIYHMX Oyp’siHIB 3acTocoBaHo repOiuy Jyan
Tong (1,6 n/ra), i 60poTeOU 3 OyJILOOUYKOBUMH JIOBIO-
Hocukamu — iHcektuima Kapare 3eon (0,125 n/ra) y pazy
CXOJiB, a Ui OOPOTEOM 3 TOPOXOBOIO ILIOIOKEPKOIO —
MOBTOPHY 00po0Ky y a3y OyTonizarii.

Jlociin mpoBeieHo METOI0OM PEHIOMi30BaHUX MTOBTO-
PEHb 13 YOTUPUPA30BOIO MOBTOPHICTIO. [Tmoma mocmigHol
murgHky ctanoBmia 500 M2, 00JIKOBa IUIOIIA KOMKHOIL
mistakda — 100 m2.

CxeMma nociiny mependadana BUBUSHHS I STH Bapi-
aHTIB 3aCTOCYBaHHs OlOCTMMYJIITOPIB, IO HaBEAEHI Y
maoauyi 1.

Taoauus 1
Cxema MoJabOBOT0 JOCTITY 3 BUBUYEHHS BIUTHBY
0610CTUMYIIATOPIB HA MIPOAYKTHUBHICTh TOPOXY TIOCIBHOTO

e IMozaxopeneBa  Ilozaxopenesa
bionpenapar 00pobka o)y d)a3.y o6p061<a.y (1)33y
- 5—6 NPUITHCTKIB OyTOHi3awi1
(BBCH 15-16) (BBCH 51-61)
Koutposns BOJA BOZA BOJA
Anbrpin 0,8 1/t 1,5 n/ra 1,5 n/ra
T'ymar kaunito 1,0 xr/T
«Hitporymar  (mamiBcyxuii 1,0 w/ra 1,0 n/ra
€Bpo» crnocio)
Enticrin C 10-20 v/t 1 /10 nBomu 1 mur/10 11 Bou
Ha | coTKy Ha | coTKy
Pisonaiiti-p 2-3 M/t 0,2-0,3 wra 0,2-0,3 wra
BoboBi

Anerpin® (LEILI, Kwuraif) — 6ioctumynsTop 3
€KCTPaKTOM MOPCHKHX BOJIOPOCTEH y CKIIaIi, IO MiCTHTh
noJricaxapuau  (anbriHaT HaTpilo/Kamiro, JIaMiHApUH),
MaHHITOJ,  (ITOTOPpMOHH  (ayKCHHH, ITUTOKIHIHH),
Bitaminu B, C, E, a Takox mikpoenementa: Mo > 2,6 1/,
B ~51/n, S~ 50 r/m, MgO ~ 60 r/1, N ~ 60 r/n [25].

I'ymar kamito  «Hitporymar  €epo»@  (HIK
«Exonoris», Ykpaina) — MICTUTB TYMIHOBI Ta (yJIbBOBI
kuciotu (115-150 r/n), mikpoenementn (Ca, K, Mg, N,
P) ta xenatoBani mikpoenementu (B, Ba, Co, Cu, Fe, Mn,
Mo, Ni, S, Si, Zn), kapOOHOB1 KUCJIOTH, OKCHETiJIiICH !~
(hochoHOBY KHCIIOTY, aMiHOKUCIIOTH, hiToropmonu [26].

Emictum C@ (T MHTLI «Arpo6iotex», Ykpaina) —
06loCTUMYIIATOP, IO MICTHTHh KOMIUIEKC Oi0JIOTidHO
AKTUBHHX CHOJYK, OTPUMAHHX 3 MPOAYKTIB JKUTTEIisUTb-
HOCTi  rpuOiB-Mikpomiuerie (1 r/m),  BKiIOYao4u
HacuueHl Ta HeHacuueHi >xupHi kucnotu (C14-C28),
noxicaxapuau, 15 aMiHOKHCIIOT, piITOrOPMOHHU LIUTOKIHI-
HOBOT 1 aykcuHOBOI npupoau [27].

Pisomaiin-p Bo6osi® (TOB «BTY «IIEHTP»,
VYxpaiHa) — KOHIEHTpAT KJIITHH OyJIb00YKOBHX OakTepiit
Rhizobium leguminosarum, mo cUMOIOTYIOTh 3 TOPOXOM
(tutp He Menme (2,0-6,0) X 10° KYO/cm?®), mikpo- Ta
MaKpOEJIEMEHTH, O10JIOTiYHO aKTUBHI MPOMYKTH >KUATTE-
TUsIbHOCTI OakTepiid (BiTaMiHU, reTepoayKCHHH, Tidepe-
JiHY To1o) [28].

Oniaky e(eKTHBHOCTI CHMOIOTHYHOI a3oTdikcamii
MPOBOJIMIIN 3a KIJIBKICTIO OyJIb00YOK Ha KOPEHSX POCIIUH
ropoxy y Im'satH ¢aszax po3BUTKYy 3a mkainoro BBCH:
12—13 (aBa-Tpu crpaBxHi JUCTKH), 15-16 (I’ ATH-1IICTH
CIpaBXKHIX NpWIUCTKIB), S51-61 (OyTonizauis), 65—
71 (uBitinas), 71-79 (nanuBanHS 3epHa). g oOuiky
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BUOMpAJIM 1O JECATh POCIMH Ha KOXHIN IUISHII,
KOPEHEBY CHUCTEMY OOCpEKHO BiJIMHBAIM BiJ IPYHTY,
IiIpaxoBYBaJIN KUIBKICTb 1 Macy OyJb004Y0K, OLiHIOBAIN
X akTHBHICTb 32 3a0apBieHHAM (Jerremorio0in). Takox
BH3HAYAJH PO3MOALT OYJIH00U0K Ha KOPCHSIX.

ITnomry JTUCTKOBOI MOBEPXHI POCIHH BHUMIpIOBaN
y Ti % (a3u po3BUTKY, 3aCTOCOBYIOUH METOJ BHUCIYOK. 3
KOXXHOTO JINCTKAa 3pi3aii TPU KPYTJIi BHUCIUKH, SKi
CYIIMIN Ta 3BaXyBaid. [Iliomry ITUCTKOBOi MOBEpXHi
POCIIMHH PO3pax0OBYBaJH 3a (POPMYIIOI0 MaCH BUCYIIEHUX
JIUCTKIB O Macu BHUCIYOK. 3arajibHy IUIONLY JTUCTKOBOL
MOBEPXHI HA TEKTap pO3paxOBYBaJM MHOXCHHIM
cepeiHbO] IUIOILi Ha TYCTOTY CTOSIHHS POCIIUH.

EnemenTH cTpyKTYpH BpOKai BU3Ha4Yainu B (azy
NoBHOI cruriocti. [ns nporo obupanu na 00JIIKOBHX
Maiinanuukn mo 0,5 M? KOXKEH, MiJPaXxOBYBald T'yCTOTY
CTOSIHHS, KUTBKICTh 000iB 1 3epeH Ha pociuHi. Macy 3epeH
3Ba)KyBaJll, BU3HAYAIHN KiJbKICTh 3epeH B OJHOMY 000i.
DaxTHYHY BPOKAWHICTH BU3HAYAIH METOJJOM CYIiJILHOTO
00MOJIOTY 3 OIMISAY Ha CTaHZAPTHY BOJIOTICTH 3epHA
(14 %).

Jani TimporepMiuHHX YMOB, M0 chopmyBamucs
B POKM MPOBEICHHS MJOCIHI/KCHb, IPEJICTaBICHI Ha
pucynuxy 1. Bererauiiiuuii mnepionx ropoxy TpuBaB 3
10 6epe3nst (ociB) 10 9 nurHs (30UpaHHS BPOKAIO).

30,0 90
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25.0 24,0
70
20,0 60
50
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=== Temnepatypa, °C 2024 p. === TemnepaTtypa, °C 2025 p.

e K i1bKiCTb ONMagiB, MM 2024 p. e KipkicTs Onazis, Mm 2025 p.

Puc. 1. lunamika onafiB i cepeHbOMiCTIHOT
TEMIIepaTypy MOBITPS BIIPOAOBK BEreTariitHoro
repioxy ropoxy, 2024-2025 pp.

Sk BHAHO 3 HaBeIEHMX MAAHUX, CEpeIHbOMICSYHA
TEeMIIepaTypa MOBITPs BIPOAOBK BEreTAL[IfHOTO Tepioay
OyJla ONTUMAJIBHOIO JUISl TOPOXY, 3UTUIIAI0OYHCH CTa01IIb-
HOIO 33 POKH JIOCJIIJKEHB 3 Bapiauiero B Mexxax 20-21 °C.
BopHouac po3mofin omaniB mpOTATOM Bereramii OyB
HEpIBHOMIPHHUM Y pi3Hi poku. Halicnpustausinn ymMoBH
U POCIIHH SIK 3 TOUKH 30pYy TEMIIEpaTypH, TaK i OmaiB,
crioctepiranu 2025 poky.

CepenHbpoOMiCsSIHA TeMIIepaTypa IMOBITPS BIIPOIOBXK
BereTarii ropoxy 2025 poky cranoBwia 21 °C, mo Ha

3,8 °C mepesuiye OararopiuHy Hopmy. Ilpum upomy
3arajJbHUi 00CAT omajiB 3a Lel mepiox mocsr 223 M,
mo Ha 23,9 % Ounblue Bij HOpMaTHBHOTO piBHA. Berera-
it ropoxy 2024 poky CynpoBOJUKYBajacsi MEHIIOO
KIJIBKICTIO OnafiB i iX HEpPIBHOMIPHMM PO3IOJIJIOM.
YV OepesHi, mig gac ciBOH, omaniB Oyino mMaio, OJHAK y
YepBHI Ta JIUIHI, i 9ac UBITIHHA 1 popmyBaHHs 600iB,
iX KiTbKicTh OyJia TOCTATHBOIO JISI CTAHAAPTHOTO PO3BU-
TKY POCIHH. YTPOIOBXK BCHOTO BEreTAIlIMHOTO TMEPiOTy
2024 p. cyma omaniB ckimanma 161 MM, 1m0 MeHIe Ha
17,0 % 3a cepenHro OaraTopiuHy HOPMY.

[Toroxni yMOBH Yy KpUTHYHHHN TIEPi0 PO3BUTKY — Bij
rnoyartky (popMmyBaHHs 000iB 10 TX 103piBaHHS (YepBEHb—
JIMIICHb) — MaroTh HAHOIBIIMI BIUIMB Ha BPOXKaHHICTh
ropoxy. 2025 poky 1ei nepiox npunas Ha a3y BUCOKHX
temrepatyp (25-29 °C) ta nediunT onauis, 10 MPHU3BEIO
JI0 TIEpPEeaYacHOro BIIMHMPAHHS JHCTS Ta HMPHUCKOPEHOTO
(dhopmyBanHs 6006iB. OTke, HAMOIIBIIT CIIPUATIHBUMHE IS
BHCOKOTO BpOXal TOpPOXY IOJILOBOTO copTy [aimyk
Oymm moroani ymoBu 2025 p.

JlocimimkeHHsT BUKOHYBAIM 3TiTHO 3 METOAMYHUMHU
pEeKOMEHIAIliIMA ~ JIUII ~ HAYKOBUX  arpOHOMIYHHUX
Jochimkenb [29], a TakoXX BIAMNOBIIHO 10 METOIUK
JepxaBHOrO COpPTOBHIIPOOYBaHHS CLIBCHKOTOCIIONAp-
CBKHX KYJBTYp Ta EKCIIEPTHU3U COPTIB POCIHMH TPYyNH
3epHOBHX, KPYI'SHHX 1 3epHO0000BMX IIOJO iX IpH-
JatHocTi mo mnommpeHHs B Ykpaini [30]. OOpoOky
OTpPUMaHUX pe3yJbTaTiB 3AIMCHIOBAIM 3a JOINOMOIOI0
CTaTHCTHYHUX METOMIB 13 BHKOPHUCTAHHAM MpPOTPaMH
Microsoft Excel.

Pe3yabTaT Ta iXx 00roBopeHHst

EdexruBHicTh cCMOIOTHYHOT a30T(iKcaIii B mociBax
ropoxXy BU3HAYA€THCS KUIBKICTIO i aKTUBHICTIO OYJb00-
YOK Ha KOpeHsX pocnuH. Jns ¢opMyBaHHS BHCOKO-
NPOJIYKTUBHUX MOCIBIB ONTUMalibHA KUIBKICTH OyIB00-
YOK CTaHOBHUTH 25-50 mT./pocimHy, 1o 3abe3mneuye
70-75 % mnotpebu KynbTypu B a30Ti uepe3 Oi0JIOriuHy
¢ikcariro [31]. 3acTocyBaHHs 0I0OCTUMYJISATOPIB CYTTEBO
BIUIMBAa€ Ha YTBOpPEHHS OyIhO0UOK, iXHIH po3momin y
KOpEHEBilf cucTeMi Ta TpHUBANICTh (YHKIIOHYBaHHS
cuMOioTHYHOTO amapary [4].

Pesynbrat nocmimkeHs TOKa3aiy, Mo 0i0CTHMYIIs-
TOPH  3OIMCHIOIOTH  CTHUMYJIOBAIBHHH  e(QeKkT Ha
yTBOpeHHs Oynb004oK (puc. 2). lunamika popMyBaHHS
CUMOIOTHYHOTO amapaTy XapakTepusyBajiacs 301Jib-
HIEHHSAM KIJIBKOCTI OyJIbOOUYOK /10 MaKkCUMalibHOT cCUMOi0-
THYHOI aKTUBHOCTI, 3 MOJAJLIINM 3HIDKEHHSIM B KiHIEBI
(hasu Bererartii.

VY dazy Oyronizamii (BBCH 51-61) cnocrepiraiu
MOJTaITbIIIe 301ThIIEHHS KITPKOCTI OyIp00UYO0K y BapiaHTax
3 OiOCTUMYIATOpaMHU, TOJI SK HAa KOHTPOJEHOMY
BapiaHTI KiNBKiCTh Oynh00YOK HE3HAYHO 3HUXKYBa-
nacs. HaiiGinpme 3HaueHHs — 39 wT./pociuHy —
3aikcoBaHO TIIpM  BUKOpHCTaHHI Pi3onaiina, 110
Maibke BIBiul mepeBuiryBano KoHTpoib (20,1 mr./poc-
nuHy). Ha BapianTi 3 AnmberpiHoM KuUTbKicTh Oymp0090K
ckmama 30,1 mr./pocnuny, mo Ha 50% Oimbie,
HiXK Ha KOHTPOJTI.
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Puc. 2. lunamika ¢popmyBaHHs OyI60090K HA KOPEHSIX POCIHH Topoxy copty ['aiayk y pi3Hi (a3 po3BHTKY,
IIT./pOCIAHY

VY ¢asy usitinas (BBCH 65-71) xinpkicts Oyns60-
YOK JIOCSAINIa MAaKCUMalIbHUX 3Ha4YeHb Ha BCIiX BapiaHTax.
HaiiBumuit nmokasuuk — 48,4 mT./pociiuHy — crocrepi-
raJii Ipy 3acTocyBanHi Pi3onaiina, mo B 2,1 pa3sa GinbIie,
HiK KoHTpousb (30 1wT./pocnuny). Emictum C (44,2 mT.)
ta 'ymar kamito (41,1 mrT.) TakoX MOKa3alu BHUCOKY
e(heKTUBHICTS.

VY dasy dpopmysanus 606i8 (BBCH 71-79) cnioctepi-
ramd 3aKOHOMIpHE B3HIKEHHS KUTBKOCTI OyiIp0090K
HAa BCiX BapiaHTax, 0 TOB’5A3aHO 3 (i310JIOTIYHUMH TIPO-
mecaMy CTapiHHS cuMOioTm4HOro amapary. OmHak y
JNOCHITHAX BapiaHTaX MOKAa3HUKH 3QJUINAIHCS 3HAYHO
BHIIMMH, HDK Ha KOHTpoxi. Haibinpma KiTbKiCTh
O0ynp604ok — 31,1 wT./pocnuHy — Oyna 3adikcoBaHa mpu
BUKOpHUCTaHHI Pi3omnaiina, mo Ha 43,7 % nepeBuIiyBaio
KOHTPOJb (21,1 wIT./pociuny).

DoTOCHHTETHYHA AiSUTbHICTh arpodiToleH03y BU3HA-
yae BpPOXKAHHICTH 3epHOOOOOBHUX 1 XapaKTePU3YETHCS
KiJIbKOMa B3a€MOIIOB’ I3aHUMU IIOKa3HUKAMHU, Cepe]] IKUX
KIIOYOBY DOJb BHKOHYIOTH IUIOLIA aCHMINSLiAHOT

200

BBCH 12-13 BBCH 15-16

MKoHTpons ™ Anbrpin

175
v y

150

125

100

75

50

25

, AEM (N IS AR e LI

BBCH 51-61

M ["ymat xauito Hitporymar €Bpo

MOBEPXHi, (OTOCHMHTETUYHHH MOTEHIIa]d 1 YucTa IIpo-
IYKTUBHICTh (OTOCHHTE3Yy. BporkaitHicTh Kopemroe 3
po3mipamu (DOTOCHHTETHYHOIO amapary B Mepiox Horo
MaKCHMaJIbHOTO PO3BUTKY, SKHil y TOpOXy NpHIaJae Ha
¢a3m Oyronizauii Ta uBitiHHs [8]. BaxumuBum acnekrom
arpoTEXHOJIOTIH € MakKcuMizamisi €QEeKTUBHOCTI BHKO-
pPHUCTaHHS IUIOIII JIMCTKOBOi ITOBEPXHI, OCKIIBKH Iei
NOKa3HUK BIUIMBa€ Ha IOITHMHAHHA (DOTOCHHTETHYHO
aKTMBHOI pamiamii ¥ edekTUBHICTH i TpaHchopmarii B
OpraHiyHy pe4yoBHHY. bioJIOTIYHO aKTHBHI PEYOBHHH
BIUIMBAIOTh HAa PO3BUTOK JIMCTKOBOI moBepxHi [32, 33],
TPUBAIICTB ii QYHKIIOHYBaHHS 1 IHTEHCUBHICTb CTapiHHS
JIMCTKIB, 110 BPEWITi-peIlT BU3HAa4Yae (POTOCHHTETHYHUI
MOTEHIIJ 1 TPOYKTUBHICTb.

JlocniKeHHST TTOKa3aiy iICTOTHHUH BIUIMB Oi0CTHMY-
JATOPiB HAa PO3BUTOK (POTOCHHTETHYHOTO Aarapary
TOpPOXy TPOTATOM Bereramii (puc. 3). HaiBumi Temmun
HApOCTaHHS IUIOMII JINCTKOBOI ITOBEPXHI BiAMIYEHO Ha
MOYAaTKOBHX €Tanax OpraHoreHe3y, IOCATaloud MaKCH-
MaJIbHUX 3HaueHb Y KPUTHYHI (h)a3u PO3BUTKY.

BBCH 65-71 BBCH 71-79

MEmictum C M Pi3onaiin

Puc. 3. BB 6iocTUMYIATOPIB Ha PO3BUTOK IO JIICTKOBOI IMTOBEPXHI Y POCIHH rOpoxy copTy [ aiayk,
CM2/pociuHy
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Y a3y naBox-tppox upmiucTtkie (BBCH 12-13)
IUIONIA JIMCTKOBOI IMOBEPXHI HA KOHTPOJBHOMY BapiaHTi
cranoBmia 18,7 cM?*/pociiuHy, TOJ SIK IPH 3aCTOCYBaHHI
OlocTumynaTopiB Iuioma BapitoBama Bix 20,4 1o
23,1 cm?/pocnuny. HaliBumuii moka3HHK criocTepiraBcst
IIpu BUKOpHUCTaHHI Pi3omnaitna.

YV ¢dazy m’aru-mectn mpuwuctkie (BBCH 15-16)
TUTOIIA JINCTKOBOI MTOBEPXHI HAa KOHTPOJIBHOMY BapiaHTI
nmocsarna 101,3 cm?/pociuHy, a B JOCHITHUX BapiaHTax 3
Oioctumynaropamu  BapitoBama  Bim 1173 mo
131,4 cm*pocnuny. HaitGinpmmii mpupict 3abe3mednB
npenapar Pizonaitn — 29,7 %.

VY azy o6yronizarii (BBCH 51-61) mioima 1ucTKOBOT
MOBEPXHI Ha KOHTPOJIBLHOMY BapiaHTi CTaHOBHJIA
149,8 cM?*/pocnuHy, a MpU 3aCTOCYBaHHI 0i0CTUMYJISITO-
piB 1wioma 36inknryBanacsa 10 168,5-184,6 cm?/pocnuny,
3 HAWOUIBIIMMHY 3HAYSHHSMH Ha BapiaHTax Pizomaiin Ta
Emictum C (23,2 % 1 20 % BiAMoBigHO).

MaxkcuManbHi TOKa3HUKH IUIOMII JIUCTKOBOT IIOBEPXHIi
BimmiueHo y a3y ugiTiEa (BBCH 65-71), ne
Ha KOHTPOJBHOMY  BapiaHTi IUIONIa  CTaHOBHJIA
144,2 cm?*/pocnuHy, a y pasi BUKOPUCTaHHS Oiompemnapa-
TiB — Bix 172,3 mo 192,7 cm*/pocnuny. Pizonaiin mokasas
HaWkpammii pesynbrar, mo Ha 33,6 % mepeBuIIyBaB
KOHTPOJIb.

Y a3y dopmyBanns 606iB8 (BBCH 71-79) Ha
KOHTPOJBHOMY  BapiaHTi Iuloma 3HU3WIACH IO
130,4 cm?/pociuHy yepe3 CTapiHHS JIMCTKIB, TOA1 K TPH

3aCTOCYBaHHI OiompemnapariB Iei mporec CroBIILHUBCS.
30kpeMa mpu BUKOpHCTaHHI Pi3zonaiina ruromma 3anumia-
nacs Ha piBHiI 187,4 cm?*/pocimny, mo Ha 43,7 % Oinpme
KOHTPOJIIO.

AHami3 pe3ynbTaTiB MiATBEPAUB MO3UTUBHUI BIUIHB
610CTUMYJIATOPIB HAa YHOBUILHEHHS CTapiHHS JMCTKOBOT
MOBEPXHI Ta MATPUMKY ii POTOCHHTETHYHOT aKTHBHOCTI
B mi3Hi (a3u oHTOoreHesy. HaiiBui cepesHi MOKa3HUKU
TUTONII JINCTKOBOI IIOBEPXHI MPOTATOM BereTarii crocre-
piranmm npu BukopuctaHHi Pizonaiina i Emictum C, mo
NepeBHUILYBaJIM KOHTPob Ha 32,1 % i 26 % BiamosigHo.
Croctepiraii  TakOXX IIO3UTHBHY KOPEILAIII0 MiX
IHTEHCUBHICTIO pOpMyBaHHI CHIMOIOTHYHOTO amapaTy Ta
IUIOIICI0  JINCTKOBOi TMOBEpPXHi, IO TIIOB’S3aHO 3
MTOKPAIIEHHsIM a30THOTO JKMBJICHHS Yepe3 aKTHBi3aIliio
azot(ikcarii Ta CTUMYITIOBaHHS (POTOCHHTE3Y.

AHami3 CTPyKTypu BpOXal0 € BAXIMBHM €TarloM
OLIIHKM PO3BHUTKY 3€pHOBUX KYJBTYp Ta €(QEKTHBHOCTI
3aCTOCOBAHMX arpoTexHosorii. llei mpoiec m03BOJIsSE
BUSIBUTH 3aKOHOMIPHOCTI ()OpMYBaHHS BPOXKaiHOCTI Ta
BU3HAYUTH 11 3aJI€KHICTD Bil IPUPOJHUX YMOB, BIUIUBY
arpoximMiuHux 3aco0iB a00 cTPecOBUX (PaKTOPIB cepeo-
Buma. [y 3epHOO0O0OBUX KYyJIBTYp CTPYKTYPY BpPOKaro
XapaKTepu3yloTh TaKi €JIEMEHTH: TyCTOTa POCIHH Iepe]
30upaHHAM (KUTBKICTh POCIHH), KUTEKICTh 000iB Ha OIHY
pOCTHHY, KiTBKICTh HACIHHH y 0001 Ha OAHY POCIHHY,
Maca 3epHa 3 OfHI€l pociaMHU. Pe3ynbTaTé 1OCIiKEHD
MIPEACTABICHO Ha PUCYHKY 4.
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Fe===4 KinpKiCTh POCIIHUH, LIT./M?

e KinbKicTh 000iB Ha | pociauHy, WIT.

T'ymar xamiro Hitporymar

€Bpo

I Maca 3epeH 3 | pociauny,

Emictum C Pizosaiin

B Y poyKaifHICTB, 1/Ta

e KiTBKICTH 3€peH 3 | pOCIHHM, IIT.

Puc. 4. Brumis 3actocyBaHHS O10CTHMYJIATOPIB Ha CTPYKTYPY BPOXKAIO Ta BPOXKAWHICTH TOPOXY copty [aifayk

3rigHO 3 OTPUMAHUMU JAHUMH, HAHOUTBIIHNIA MMOKa3-
HUK TYCTOTH CTOSHHSA POCIHH Tmepen 30upaHHSIM
(91,0 mT./M?) 3abe3medmio 3acTOCYBaHHS OiOCTHMYJIS-
Topa Pi3onaiiH y moeaHaHHI 3 IEPEOCIiBHOI 00pOOKOI0
HaciHHS ¥ OOMPUCKYBaHHIM ITOCIBIB TIiJ 9ac BereTarii.
Leit moka3HUK EepeBUIIUB KOHTPOIb Ha 19,6 %. BiocTn-
MynsaTop Pi3onaiiH TakoX BHSBHBCA €(EKTHUBHIIINM 3a
I'ymar xaxiro Ha 6,5 % it Anerpin Ha 10,3 %.

KinpkicTs 600iB Ta HACIHHS HA POCIIMHI BU3HAYAETHCS
0I10JIOTIYHIMH OCOOTUBOCTSAMHU KYJIBTYPH, aleé MOXKE

BapilOBaTH IiJ] BIUIMBOM IOTOJHHUX YMOB 1 TEXHOJOTIY-
HUX 3axofiB. HaiOinpmry KijmbKicTh 000IB Ha OJHY
pocnuHy chopMyBallil BapiaHTH 3 BUKOPHUCTaHHAM 0ioc-
tuMyssaTopiB Pizonaita Ta Emictum C (4,4 Ta 4,2 6061 Ha
pocnuHy BiamoBimHO). OpmHAaK 3aCTOCYBAaHHS IHIITHX
010CTHUMYIIATOPIB TaKOXK CHPHUSIIO MMO3UTHBHOMY BILUTHBY
Ha (hopMyBaHHS 000iB: 32 yMOBU BUKOpUCTaHHA ['ymaTy
KaJilo KijbKicTh 000iB 3pocna Ha 29,0 % mopiBHIHO 3
KOHTpOJIEM, a MPH 3acToCcyBaHHI AJbrpiny — Ha 22,6 %.
Taki pesynpraTh MOXKHa TIOB’S3aTH 31 3/IaTHICTIO
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0ioCTUMYJISITOPIB ~ MOJNOBXKYBatn  (azy  IBITIHHSA,
o crpusie GopMyBaHHIO OUNTBIIOT KUTBKOCTI 3aB’s3€H 1,
BiAMNOBigHO, 600IB.

YpoxkaliHicTh 3epHOO000BUX KYJIBTYp € Pe3yIbTaTOM
B32€EMO/Iii arpOTEXHOJIOTIYHNX HPUIOMIB, arpoXiMiYHOTO
3a0e3nedeHHs Ta IOTOJHUX YMOB, 30KpeMa TeMIIepaTypu
Ta BoOJOTOCTi. BHCOki Ta cTabimbHi Bpoxkai MokHa
OTpUMAaTH 3a yYMOBH 33/I0BOJICHHA IIOTPeO pOCIMH Yy
MMOKMBHUX €JIEMEHTAX, BOJI, a TaKOX 3a HasBHOCTI
ONTHMAJIBHOTO TEMIEPATypHOTO pPEeXUMY M dYac
Bererarii. [loromHi yMOBH JIOCHITHHX POKIB CYTTEBO
BIUIMHYJIM Ha MPOXYKTUBHICTH IOPOXY, OJHAK 3aCTOCY-
BaHHs O10CTHMYJISTOPIB JO3BOJIMIO 3MEHIIUTH HETaTHB-
HU BIUTUB BUCOKUX TeMIepatyp i Aedinury BOJIOTH.

[Mpotsirom 2024-2025 pp. HaibGumbmuilt  edexr y
MOKpalleHHI yYMOB BHpOIIYBaHHS TI0OKa3aB pPO3YMH
Gioctumyisitopa PizosnaiiH, 3acTocoBaHui iz yac nepen-
MOCiBHOI 0OpPOOKM HACIHHS Ta MO3aKOPEHEBOTO IiKUB-
neHHA y (azax 5-6-TH TPWIUCTKIB 1 OyTOHIi3amii.
BukopucranHs 1IbOTO Ipenapary CIpUsUIO 301UIBIIEHHIO
BpoxaitHocTi Ha 28,0 % MOPiBHAHO 3 KOHTPOJILHUM Bapi-
aHTOM. BHCOKY e(eKTHUBHICTh NPOAEMOHCTPYBAB TaKOX
Emictum C, sxuit 3abe3nednB NPHUPICT BPOXKANHHOCTI
Ha 23,5 %. 30ingplmIeHHS BPOXKAWHOCTI MOPIBHIHO 3
KOHTPOJIEM TAaKOX CIOCTEepiraay IpH BUKOPUCTAHHI
I'ymary xamito ¥ Anerpiny — Ha 20,1 % ta 17,0 %
BiJIIOBiTHO.

OTxe, pe3ydabTaTH JOCHIIKEHb IATBEPIKYIOTH
MO3UTHBHUI BIUIMB 010CTUMYJATOPIB Ha (OpPMYyBaHHS
CTPYKTYPH BpOXal0 Ta BpPOXKAWHICTH TOPOXY COPTY
latinyk. HaiiGinpmmii edext OyB IOCATHYTHH IIpH
3acrocyBanHi Pizonaitn ta Emictim C, siki 3a0e3medriu
M/IBUILEHHS TYCTOTH CTOSHHS POCJWH, 30LIbLICHHS
KiJIbKOCTI 0O00IB 1 HaciHHS Ha POCIMHY, MacH 3epHa 3
POCITMHM Ta TPHUPICT BpoOXKaWHOCTI. MakcuManbHUHA
pe3ynbTaT — 33,8 11/Ta — OyB AOCATHYTHH 32 YMOBH 3aCTO-
CyBaHHSI KOMOIHOBaHOI IepeAIIOCiBHOT 00pOOKH HACIHHS
pa3oM i3 IBOPA30OBUM IT03aKOPEHEBHUM Mi/KHBICHHIM Y
¢a3sn 5-6-Th TpHIHCTKIB 1 OyTOHI3amii mpemapaTroMm
Pizomaiin. 3arajgom mOCHiIKEHHS 3aCBITYMIN BUCOKY
e(eKTUBHICTh GIOCTHMYJISITOPIB SK €IEMEHTIB Cy4acHHX
arpoTEeXHOJIOT1H BUPOIyBaHHs 36pHOO00OBHX KyJBTYp 1
MiATBEPKYIOTh IOUUIBHICTh X BUKOPHCTAHHS y TEXHO-
Jorii BHPOILYBaHHS TOpPOXY /ISl IIJBHIICHHS HOTO
MIPOAYKTUBHOCTI.

BucnoBkn

PesynbraT mocmikeHb MMoKa3aid, Mo 010CTUMYJIs-
TOPH TO3WUTHBHO BIUIMHYJIM Ha OCHOBHI arpoHOMIidYHi
MOKa3HUKH, Taki sk cumOioTmuHa azordikcauis, GoTo-
CHHTETHYHA aKTUBHICTH 1 BpOKaiiHicTh ropoxy. Haii-
BHIIMN TOKAa3HUK aKTHBHOCTI CHMOIOTHYHOTO amapary
OyB 3adikcoBaHWI TIPH BHUKOpHCTaHHI PizomaiiHa, e
KUTBKICTh Oynbp0090K nmocsarma 48,4 mr./pociuny y ¢asi
uBiTiHHS (IpHUpicT — 61,3 %). Brumus inmmx 6iocTuMyis-
TOPIB TAKOX ITOKa3aB TIO3UTUBHI pe3yIbTaTH (TIPHUPICT Ha
32,0-47,3 %), 1m0 miaTBeppKy€e iX 3MATHICTh aKTHUBI3Y-
BaTH a3o0Tr¢ikcarlio B 0000BO-pru300iaIbHOMY CUMOIO031.
Haii0inpiumii  mpupicT IO  JIMCTKOBOT  MOBEPXHI
criocTepirajiu npu BUKopucranHi Pizonaiina, mo 3adesre-
yuwio mnpupict 10 43,7 % TOpPIBHIHO 3 KOHTPOJIEM,
Tonmi SK iHINI Oiompemapatn 3abe3medmid MpHPICT IO

25,5-35,1 %. Takox BUKOpHCTaHHS OiompenapaTiB
3a0e3Me4niio 3pOCTaHHs BIJIHOCHO KOHTpOJIO 3 Haid-
BUIIIMM TOKAa3HUKOM TpU 3acTocyBaHHi PizonaiiHa:
TYCTOTH CTOSIHHA POCJIMH nepen 30upaHHAM — Ha 84—
19,6 %; kinbkocti 600iB Ha 1 pocauny — Ha 22,6-41,9 %;
KiJBKOCTI 3epeH Ha | pocnuny — Ha 15,2-34,8 %; macu
3epeH 3 1 pocimam — Ha 11,6-29,3 %. Y pesynprari
0lOCTHMYIIATOPH 3HAYHO IMIABHINMIA  BPOXKAWHICTH
TOPOXY, HaBITh 32 YMOB HECTaOLIPHOTO PO3IIOILTY OTIa IiB
1 TeMIepaTypHuX KoiauBaHb Ha 17,0-28,0 %.

Ilepcnexmusu nodanvuiux 00CaiOHceHb CIPSIMOBaHI
Ha BUBYCHHS B3a€MOJii OiOCTHMYISTOPIB 3 HOBITHIMH
METOJIJaMHU 3aXUCTY POCIHH 3 METOIO MONIYKY ONTHMAllb-
HUX KOMOIHAIiii IS MiIBHINEHHS BpPOXKAWHOCTI Ta
CTIKOCTI KYJIBTYP.

KouduaikT inTepeci
ABTOpPH CTBEPIKYIOTH TIPO BIICYTHICTH KOH(IIKTY
iHTepeciB [OJ0 IXHBOTO BHKJIAXy Ta pe3yNbTaTiB

IOCIIIKEHD.
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G. Pospiclova The fall webworm (Hyphantria cunea Drury) is an invasive moth species (Lepidoptera, Erebidae) that poses a

E-mail: significant threat to forest and fruit plantations in Ukraine. First recorded in 1952 in the Zakarpattia region, it has
ganna.pospielova@pdau.eduua  gradually expanded its range and established stable populations throughout the country. The key factors determining
its distribution include thermal conditions, photoperiodic responses, and the availability of host plants such as Acer
negundo L., Morus alba L., and Malus domestica Borkh. Due to its wide polyphagy, synanthropy, and high adaptive
University, capacity, H. cunea can cause severe defoliation of deciduous trees under favorable conditions, resulting in decreased
Skovoroda Str., 1/3. orchard productivity, loss of ornamental value, and even tree death. During 2022-2024, phytosanitary monitoring
Poltava, 36000, Ukraine was conducted in the Poltava region to assess the effectiveness of modern insecticides in controlling pest density.
The research targeted larvae of various developmental stages (L;—L.) feeding on pome fruit crops. The tested
insecticides included Bi-58 New (reference), Karate Zeon, Aktara, and the combined product Engeo. Efficacy was
evaluated on days 3, 5, 7, 10, and 14 after treatment. The highest biological activity was demonstrated by Engeo
(247 g/L SC), which provided up to 100 % mortality of early-instar larvae (L;—L,) by day 5 and late-instar larvae
(Ls—L4) by day 10. Karate Zeon and Aktara were also highly effective (up to 98-99 %) but exhibited a slower mode
of action, while Bi-58 New showed lower results (81-94 %). The findings confirm the high harmfulness and
adaptability of H. cunea to agroclimatic conditions of the Poltava region. The combined insecticide Engeo proved
to be the most effective in regulating pest density. The results highlight the necessity to improve phytosanitary
monitoring systems and develop integrated pest management strategies combining chemical, biological, and
agrotechnical methods to prevent further naturalization and economic damage caused by this quarantine pest in
Ukrainian agroecosystems.
Keywords: American white butterfly, Hyphantria cunea Drury, quarantine organisms, fodder plants,
phytosanitary monitoring, insecticidal protection.
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E¢exTuBHiCTh NeCTHIHIHOTO KOHTPOJII0 KAPDAHTUHHOIO WIKinHuka Hyphantria cunea Drury

I'. A. [Mocnenosa | H. I1. Koanenko

TTonTaBcbKuil AepKaBHHt AwmepuxaHcekuit Oimuit Merenmuk (ABM) (Hyphantria cunea Drury) — iHBa3iMHHII BUA TyCKOKPUIHX POXHHHI
arpapHuil yHiBepcHTerT, Erebidae, saxuit CTaHOBUTL 3HAYHY 3arpo3y AN JiCOBHX Ta MIOJOBHX HacaykeHb YKpainu. Bmepiue BusBnenuii
m. Tlonrasa, Vipaina 1952 poky B 3akapmarchKiii 007acTi BiH MOCTYIIOBO MOIIMPUBCS TEPUTOPI€I0 KpaiHH, cHOpMyBaBIIM CTAOIIbHI
nomyJsnii y OimbmocTi perioHiB. OCHOBHHMH YMHHHKaMu (OpMyBaHHS Oro apealy € TeII03a0e3IedueHICTb,
(doronepioauyHa peakilis Ta HasBHICTH KOPMOBUX POCIIHH, Cepell SIKHX NepeBaxaroTh Acer negundo L., Morus
alba L., Malus domestica Borkh. ta iH. 3aBnsku mmpokiit noxidarii, CHHAHTPOIIHOCTI ¥ BHUCOKIH aganTUBHOCTI
ABM 31aTHHH y CHPHATIMBHX yMOBaX CIPHYHMHITH MacoBy Jedoianiio JUCTSHHX JEpeB, IO MPU3BOIUTH JIO
3HIDKCHHS TIPOXYKTUBHOCTI CaJliB, BTPATH JIEKOPAaTHBHOCTI HAacaJUKEHb 1 HaBiTh 3arubeni aepes. 2022-2024 pokis
TIpoBE/IeHO (hiTOCaHITApHUI MOHITOPHHT KapaHTHHHOTO (itodara — ABM y ITonracekiii o6nacTi Ta BU3HAaUYEHO
e(eKTHBHICTh CyYaCHUX IHCEKTHULMAIB Y KOHTPOJI YHCENBHOCTI IbOTO IMKiAHHKA. OO’ €KTOM IOCTiIKEHHS OyIH
rycenui pizHux BikiB (L;—L4) Ha IIOZOBUX 3epHIATKOBHX KyJbTypax. BunpoOoByBamu npenapatu bi-58 HoBmii
(eranon), Kapate 3eoH, Aktapa Ta koMOiHOBaHHH iHceKkTHIUA Erpkio. OLiHKY e()eKTHBHOCTI MPOBOIMIIN Ha 3-TIO,
5-1y, 7-my, 10-ty Ta 14-1y noOy micns oOpoOku. HaiiBuiy 0i0J0ridHy aKTHBHICTH MPOJEMOHCTPYBAB Hpenapat
Emxio, 247 r/n x.c., sxuii 3abe3neuyBaB g0 100 % 3arubeni rycenunp moioamux BikiB (Li—L,) Ha 5-Ty n00y,
a crapmux (L;—L4) — Ha 10-Ty 100y. KapaTe 3eon Ta AkTapa Tako)k BUSIBIIH BHCOKY e()eKTHBHICTB (10 98-99 %),
ane nismM OoBinbHIme, Tomi sk bi-58 HoBui moctymascs 3a pesymbratamu (81-94 %). Otpumani pani
MiATBEPAXKYIOTh BUCOKY IIKIJUIMBICTh Ta aJalTHBHICTh aMEPHUKAHCHKOTO O110ro MeTeIHKa J0 arpoOKIiMaTH4YHUX
yMmoB [lontaBimuau. 3acTocyBaHHS KOMOIHOBAHOTO iHCEKTUIMY EHKIO € HalO1IbII JOUITBHIM JUIS PEryIFOBaHHS
YHCENILHOCTI I[bOTO KapaHTUHHOTO (iTodara. PesynbraTi 1OCIiDKEHHS CB1T4aTh PO HEOOXITHICTh YA0CKOHAICHHS
cucTeMH (iTOCaHITAPHOTO MOHITOPHHTY, PO3POOJIEHHS KOMIUIEKCHUX 3aXO0/iB KOHTPOJIIO, L0 MOEJHYIOTH XIMiuHi,
OioJIOTivHI Ta arpoTeXHIYHI METOIM MIA 3armoOiraHHsA MOJANBIIIN HaTypaiizamii Ta IIKOJOYMHHOCTI BHIY B
arpoeKocucTeMax YKpaiHH.
Kuarouosi ciioBa: amepukaHchkuid 6inmit Metenuk, Hyphantria cunea Drury, KapaHTHHHI OpraHi3mMu, KOpMOBi
pocnuHH, hiTocaHITApHUII MOHITOPHHT, IHCEKTHIIMIHUN 3aXUCT.

Biomiorpagiununii onuc nas uuryBauus: [locnenosa I. [., Kosanenxo H. I1. EGEKTUBHICTh MECTUIMAHOTO KOHTPOJIO KAPAaHTHHHOTO IIKiJHUKA
Hyphantria cunea Drury. Scientific Progress & Innovations. 2025. Ne 28 (4). C. 47-51.
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Beryn

Briepuie B YkpaiHi aMepuKaHCHKUH OUTHHA MeETeNNK
(ABM), Hyphantria cunea Drury OyB 3HaiineHui
1952 poky B paiioHax 3akapnaTtchbKoi 001acTi, ¢ 3aceiuB
PIBHUHHY 4YacTHHY. IIpHpOIHOIO MEpPEeTOHOI0 Ha MHIIAXY
MOAAJIBIIOTO PO3CENEHHS METENNKA Ha CXiJf CTaIN TOpH
Kapmatn. Bun myckokpuimx pomiau epedun (Lepidoptera,
Erebidae) BumamkoBo 3aBe3eHHid 10 €BpomH TOHAT
80 pokiB Tomy. [ToBTOpHE MIPOHUKHEHHS IIHOTO IIKiTHUKA
3atikcoBane 1978 poxy no JHIIpOIETPOBCHKOI 00ACTi,
a 1985 poky — B Onechkiit oonacri [16].

HesBaxkatoun Ha 34aTHICTH CaMOK /0 IOJBOTY,
cepiiosanmu Oap’epamu s ABB € Bemuki piukd Ta
BEJIMKI Mepe3BojIoXkeHi 6ioTomu [17].

AxrtuBHa excriancis ABM ocTaHHIMU pOKaMH Ha TepH-
topii IlonraBcbkoi, YepHiBelpkoi, XepcoHchKol, BiHHUIIb-
koi, J{HinponeTrpoBcbkoi, KuiBcpkoi, [Bano-®paHKiBCHKOT
Ta XMEJIbHUIBKOT 00J1acTeH YCKIIaaHIOE KapaHTHHHY CHTY-
amito. [Dmommi crabumeHi B JIoHempBKil, 3akapmaTchKii,
Jlyrancekiii, XapkiBcbkiii, Yepkachkiii oOmactsx ta Kpumy.
OOacti, e MIKITHAK PO3CEIBCS IHTCHCHBHO, a TeETep
3’sIBUJIacS TEHACHITSI 0 3HIKEHHS — 3amopi3bka, KipoBo-
rpanaceka, Onecbka, Mukomnaisebka [9, 12, 14, 16].

3 MOMEHTY peecTparlii MKiTHIKA 32 TAHAMHE JOCIiH-
KiB B YKpaiHi MUHYJIO TPH ITOBHHUX IUKIIM TUHAMIKH TIOITY-
Jswii: nepmii — 1957-1966 pp., apyruit — 1967-1980 pp.,
TpeTiit — 1981-1994. YersepTnit nuki, skuii mogascst 1995
POKYy, IIIe TpUBa€E. B mepio i ux HUKITIB Ienpecii BiOyImch
1966—1967 pokis, 1980-1983 1 1994—1995 poxis [3, 11].

@®opmyBanHs apeamy ABM Bu3HayaroTh  Taki
YHHHUKH, K TEII03a0e3IeUeHICTh, 0COOMUBOCTI (POTO-
NepiouYHOI peakuii Ta HasBHICTh KOPMOBUX POCIHH y
BIAMOBIAHMX IIeHO3ax [21].

CHHATpOIHICTh MIKiAHWKA, 00yMOBIeHa crenugid-
HUM KOJIOM XapyoBHX POCIUH, CTBOPIOE EKOJOTIUHI
npobiemu mix 9ac ¢itocaniTapHux 3axonis [10, 18].

ABM — mmpokuii momidar, MmO BHUPIHAETHCA
BHCOKOIO IIKOJOYMHHICTIO, 3MaTHUH Yy CIPUSATIMBHX
YMOBax 3a OJIMH CE30H CIIPHYUHHUTH 3HAYHY Hedomiarito
JHUCTSIHAX 3€JICHUX HAaca/DKeHb y HACEJEeHUX ITyHKTax.
Ile nmpu3BOAUTH 10 MOPYLIEHHsSI OOMIHHMX IPOLECIB Y
pOCIIMHAX, 3HW)KEHHS yPOXKallHOCTI, BTPATH JEKOPaTHB-
HOCTi. baraTopa3zoBe MOIIKO/PKEHHS JIepeB MPHU3BOAUTH
Io ix moBHo1 3arubeni [1, 11, 20].

TTomxkomkenns no 20 % 1ol JIMCTKOBUX IUIACTH-
HOK ryceHuisiMu ABM y Tu1o1oBuX iepeB NPU3BOANUTH /10
3HIDKEHHS ypoxaiHocti Ha 5-10%, mo 55-60 % —
Ha 20 %, a ipu 1x 00’inanHi Ha 75 % yposkail IpaKTUIHO
MTOBHICTIO BTpavaeThes [4, 15].

VY IliBHiuHili AMepwuii KOpMOBa 0a3a IIKiTHHKA
oxorutoe 120 BUAIB pocnuH, y KpaiHax €Bpomn —
234 Buau (monan 30 BUAIB IUIOMOBO-ATIAHI POCIUHH,
6mu3pko 100 BumiB JepeBHI 1 YarapHUKOBI IOPOAH,
6mu3pko 100 BUAIB TpaB’SHUCTI pOCTUHM), A3ii — MOHAT
300 BuniB pocnuH [6, 10, 18, 19].

Pocnuamn, 1m0 MOmMKOMKYIOTECS (QiTodarom B
VYkpaiHi, HayKOBIi 00’ €JHYIOTb Y TPH I'PYIIH:

1. Bumy, skum ABM Hazae mepeBary y >KUBIJICHHI:
LIIOBKOBUIIS, KJICH SICEHENUCTUH, A0IyHs, CIuBa, annya,
YepelHs, Trpylla, BHUIIHS, BOJOCHKMH ToOpiX, aiBa,
Oy3HHa, SICEH.

2. Buny, 1o 3a0e3neuyoTh MOBHUN UK PO3BHUTKY
ABM, ane ymKoIKYIOTbCs pianie (JIMCTSAHI AEpeBHI Ta
YarapHUKOBI POCIMHH).

3. Buau pociuH, SKi HOMIKOKYIOTBCS JIMIIE I'yCEHH-
ISIMU CTapIlUX BiKiB Ta He 320€311e4yI0Th HOBHOTO [TUKITY
PO3BHUTKY (TpaB’SHHCTI Ta XBOWHI POCIHHN).

Ha Teputopii Ykpaiau, 3Bakatoqu Ha 3HAYHE TOMIH-
PEHHS KJIeHa SICCHOIUCTOrOo (Acer negundo L.), o0CHOBHOT
KOPMOBOi pPOCITHHH IIOTO (iTodpara, BHUCYITyBaHHSIM
3HAYHUX TEPHUTOpiH, TIOB’SI3aHUX 13 TOTCIUTIHHAM
KIiMaTy, a TaKoX dYepe3 TPUBAIMH Iepiox Bererarii
pOCIIMH B YMOBax JOCTAaTHHOTO 3BOJIOXKEHHS, IOCHIIIO-
€TbCsl HeOe3IeKa po3CelieHHs 1[bOTo iHBaiizepa Ta Horo
Harypamizamii [2, 13].

Sk xapanTuHHUI 00’ekT ABM noTpebye nocriiiHoro
MOHITOPHHTY 1 KOHTPOJI. 3POCTa€ 3HAYCHHS 3aXO/IiB,
CIpsMOBAaHMX Ha JIOKANI3al[il0 Ta JIKBIigalil0 #HOro
BorHuiy [2, 5, 20].

Haii0inpury HeGe3neKy A CLTbCHKOTO TOCTIOAapPCTBA
CTaHOBUTH TOUIKO/KEHHS IIMM IIKIJTHUKOM ILUIOOBHX
KyJIbTYp. AHaJII3 KAPAaHTHHHOT'O CTaHy Ca/liB Aa€ MOKJIU-
BICTh BIIMITHTH IIiJIbHE 3aCEIICHHS UM BHIOM y 30HI
Creny, Jlicocteny i KapnarcekoMy ripcbkomy paiioHi.
I{inbHICTh TOMYJIAI] BU3HAYAETHCS O10CKOJOTTUHUMHE
(akTopamu, 10 perJaMeHTye pi3HI MIOXOAW  J0
KOHTPOJIIO I[LOTO MIKiTHKUKA. Tak, y pOKU JenpecHBHOTO
CTaHy TMOMYJAIii BUIy OCHOBHHUM METOJIOM OOpOTHOU
€ MeXaHIuHe 3pi3aHHA MaByTHMHHHUX THI3A 3 TYCiHHIO 3
NOAAJBIIMM CrTIOBaHHAM. [IpoTe 3a naHuMu criocrepe-
JKEHb OCTaHHIX POKIB mpoOiemMa peryJoBaHHS YHCEINb-
HOCTI METeNlMKa B arpoeKocrcreMax Hadyna ocoOnnBoi
TOCTPOTH, a i BUPILIEHHS JIMIIEe MEXaHIYHUMH 3aX0AaMHU
manoedpexTusHe [4, 5, 7].

VY pa3i cnamaxy 4YHCENBHOCTI JOLUTBHHM € 3aIpo-
BaDKEHH IT1e 1 XIMIYHOTO Ta G10JIOTTIHOTO METO/IIB 3aXHUCTY.

Cepen 1HCEKTHLUIIB HAHOUIBII IOMYJSIPHUMH Y
BUPOOHMKIB  CIJIBCBKOTOCHOAAPCHKOI  MPOAYKLil €
¢docdopopraniuni npenapar (iro4i peyoBUHH (A.p.) —
JUMeToar, mipuMidoc-MeTHI1); CHHTETHYHI IipeTpoinu
(n.p. —iMOz@ LMTaNOTPHH, JeTbTaMETPUH) Ta HEOHIKO-
TUHOIIHM (I.p. — IMITaKIIOTIPHI, TiaMeTOKCaM, aIeTOMi-
mpun) Tomio [3, 5, 7, 8, 22]. ObnpuckyBaHHS niependavae
00pOOKH TPOTATOM BereTamii IUIOJOBHX KYJNBTYp 3
ypaxyBaHHsM (a3um posuTky ImkigHEKa. Cepen
OloNOTiYHMX areHTiB [00Ope 3apeKOoMeHAyBalu cebe
Oakrepii Bacillus thuringiensis ta rpubu Beauveria
bassiana. Y 30HI 130JbOBaHMX BOTHHMII, J€ 3aXOAH
CIpsIMOBaHI Ha BHKODPIHEHHS IIKiJIHUKA, IPOBOJIATH
CYLUIbHI 00pOOKH y BeUipHi Ta paHKOBI TOJMHU 3 1HTEp-
Bajiom 10 muis [2, 7, 8].

Meta gocaizKeHHsI

Mera nocnipkeHHST 3’5ICYyBaTH TEXHIYHY e(eKTHB-
HICTh 1HCEKTHUIUAIB y KOHTPOJI YHCEIHHOCTI aMepu-
KaHCBKOTO O1JI0OTO METETHKA.

Marepiauu i meToau

[Ipotsirom mocnijukyBanoro nepiony 2022-2024 pp.

Oysno  mpoBesneHo  (iTOcaHITApHE  MOHITOPHHIOBE
obcrexxeHns caniB [lonaraBchkoi obmacti momo 00Ky
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aMEPUKAHCHKOTO OiI0r0 MeTejanka Ta BH3HAYCHHS 100x (A - B)
e(eKTUBHOCTI XIMIYHOT'O KOHTPOJIIO HOTO YHCEIHHOCTI. o

OCHOBHI TapaMeTpH EKCIIEPUMEHTY: 4 )

- iHcekTunuan: bi-58 woswmit, 400 r/n k.e. (1,5 n/ra)

(eranon), Kapare 3eon, 50 r/n mkc. (0,4 n/ra), Axrapa, ne E, — 3HWKeHHS MIUIBHOCTI micist 00pooku, %
250 r/kr B.T. (0,14 kr/ra), EAxio, 247 v/n x.c. (0,18 n/ra); A — miNBHICTE KOMaX 10 00pOOKH, €K3./pOCINHY,

- 9ac 3acTOCyBaHHS: pi3HI cTanmii po3sutky ABM B — miiteHICT KOMaXx icist 00poOKH, ex3./pocimHy [23].
(Li—L4) [23].

BumpoOyBaHHS ~ {HCEKTHIUAIB TNPOBOAWIM  Ha Pe3yabTaTn Ta iX 00roBOpeHHst
IUTOIOBUX 3EpPHATKOBHX KynbTypax. OOmiKy mimiaranu
30-35 rHi3g mKigHWKa Ha BapiaHT. EdQexTuBHICTH Kiimatuyni ymoBu [TontaBebkoi 061acTi Xxapakrepu-
MECTULMAIB OIHIOBAJIM Ha TPETii, ChOMHUI Ta YOTHp- 3YIOTBbCSl M SIKUMH, MaJOCHDKHUMH 3MMaM{ 3 YacTHMH
HAALATUI JeHb micis oOnpuckyBanHs. [lim mepeBoM BIJUIMTaMH, 1[0 BHKIHKAE BapilOBaHHSI KOCQIIiEHTY
PO3CTEISUTH  TIOJIIETUIICHOBY IUTIBKY ISl IiJpaxyHKY PO3MHOXEHHsI Hepiioi reHepauii  aMepHKaHCHKOTO
T'YCCHHMIIb, SKI BHIIANK 3 THi3ma. [lomanpmmii o0k Ta oimoro metenuka (ABM). Tak, 3a pokaMu JOCIiIKEHb
pPO3paxyHOK e(pEeKTUBHOCTI MPOBOIAMIM 3a 3arajbHO- el TOKa3HWK 3MiHIOBaBcs B Mexkax Big 0,5
NPUUHATUMH MeToIuKamu [23]. no 1,2 (maén. I).

EdextuBHIicTh nii mpenapaTy 3a 3HIKEHHIM YHCEIb- Huspknit  koedimieHT pO3MHOKEHHS — IIEPIIOTO
HOCTI IIKiJHHUKIB TOPIBHIHO 3 YACENBHICTIO 0 00pOOKH mokoiHag 2023 poKy MOB’S3aHU 3 HECIPHUATIHMBHMHU
po3paxoByBaH 3a (HOPMyII0F0: YMOBaMH TI€PE3NUMIBIII JISUICUOK.

Tabauus 1
JlHaMika 4MCeNbHOCTI aMEPUKAHCHKOTO O1JI0r0 METEIHKa
Pix _ Ilepira reHepagif{ _ Hpyra reHepagif{ CyMapHa. mibHiCTh [T
INUIBHICTD, CKS./ILCDCBO KOC(blI.IlCHT PO3MHOXKCHHA IITJIBHICTD, CKS./ILCDCBO KOC(blI.IlCHT PO3MHOKCHHA reHepaulﬁ, CKS./Z[CPCBO
2022 117 1,2 175 L5 292
2023 86 0,5 102 0,8 188
2024 94 1,0 113 1,2 206

KoeoimienT  po3MHOXeHHS  Opyroi  reHeparii BXOJATH Mif0UYi PEYOBHHH 3a3HAYCHUX BHUIIE XIMIYHHX

30impmmBest 2022 i 2023 pokiB Ha 0,3, a 2024 poky — TPYIIL.
Ha 0,2 MOPIBHSAHO 3 MEPIIOI0 TeHepaIiero mKigauka. [le OOpaHi cy4acHi IHCEKTHIMIN MalOTh BHUCOKY O0io-
MOXHa TIOACHUTH OIiNbII CIPHATINBAMH YMOBaMHU JOTIYHY aKTHUBHICTh 1 pEeKOMEHI0BaHi Uit 60pOTHOM 3
JIUIHS-CEPIHS POKIB JOCTIUKEHb A PO3BUTKY APYroi ¢iTodaramu, SKi MarOTh POTOBHH arapar rpu3ydyoro THITY
reHepanii aMEepHKaHChKOTO Oi70T0 MeTennka. Makcu- Ta BEAYTb BIAKPUTHH CIIOCIO >KUTTS, IO HpPUTAMaHHE
MaJlbHa WIUJIBHICTH TYCEHMIb Yy THI3Jax BiaMiueHa 00’ €KTy TOCTIiIKSHHSI.
2022 poky (175 wr./rHi3no). Pesympratn  mOCHimKeHb CBigUaTh PO  BHCOKY
3Ba)kalo4M Ha KapaHTUHHUI CTAaTyC OO LIKiJIHUKA, eeKTUBHICTh MPOTH TyceHub Li—L, Biky kKomOiHOBa-
aKTyaJIbHUM € 3aCTOCYBaHHS  XIMIYHOTO  METOay Horo mnpenapary Emnxio, 247 r/n k.c., 10 CKiIaay sSKOro
KOHTPOJIIO HOTo 4ncenbHOCTI. Jli1s momyKky epekTHBHHUX BXOJSTH JiI0Yl PEYOBHHHM — JIIMOJA-IUIalloOTPUH Ta
npota ABM iHceKkTHIIUAIB AN OOCTIIKEHHS 00paHo TiaMeTOoKcaM i3 XiMiYHHX TPyl CHHTETHYHI HipeTpoinu Ta
IiI0Yl PEYOBHMHHU 3 XIMIYHHX TPyH HEOHIKOTHHOIOW Ta HEOHIKOTHHOIAHN (mabn. 2), xotpuil 3abe3neuns 100 %
CHHTETHYHI HipeTpoiny. CMEpTHICTh TYCEHHIb 32 KOPOTKHU TepMiH (3—5 mHIB).

B AKOCTi iHCEeKTHIHIY CTaHIAPTY BUKOPUCTOBYBAJH Kapare 3eon, 50 r/m mxc. Ta Aktapa, 250 T/KT B.T. IOCTY-
bi-58 moBmii, 400 /1 k.e. (eramon) (1,5 w/ra). Moro manucs Emxkio, 247 /11 K.C. 3a IBUIKICTIO Jii, ajie He 3a
TEXHIYHY €()CKTUBHICTH IMOPIBHIOBAJIH 3 OJJHOKOMIIOHECH- e(eKTHBHICTIO. MakcuManbHa 3aru0enb IIKiTHHUKIB
THUMHU IIperapaTaMmi TPyl CHHTETHUYHI mipeTpoigud — BigMiueHa Ha 7-ii geHb. CyTTEBO MOCTYIaBCS LUM
Kapate 3eoH, 50 r/1 mxkc. (0,4 n/ra) Ta HEOHIKOTHHOIIH — npenaparam bi-58 Hosuit, 400 r/n x.e. npuHHATHH 3a
Axrapa, 250 r/kr B.r. (0,14 xr/ra), a Takox i3 KOMOiHOBa- eTaJIoH — MacoBa 3arubens mkigHuka 94,5 % peectpysa-
uuMm Emxio, 247 r/n k.c. (0,18 i/ra), 10 cKiIagy SKOro nachk Ha 14-i1 neHp micys 00poOKH.

Tabnauus 2

EdexruBHicTs iHCeKTHIMAIB TTpoTH T'yceHi ABM Li—L, BikiB (cepenHe 3a poKu TOCTIIKECHB)

et Hopma Butpatn, YucenpHICTh TyCCHHIIb /10 00poOKH, 3aruHyJI0 ryCeHHIb 3a AHAM 00Ky, %
Kr/ra, j/ra €K3./THI3I0 3 5 7 10 14

Kontpous (6e3 06pobkn) - 99,4 0 0,5 0,7 1,0 1,5
Bi-58 HoBwii, 400 1/1 k.€. (eTanoH) 1,5 100,5 49,6 58,5 60,1 89,9 94,5
Kapare 3eoH, 50 /i1 MKc. 0.4 99,0 90,5 97,5 100
Akxrapa, 250 /KT B.T. 0,14 102,1 91,3 98,5 100
Emnxio, 247 r/n k.c. 0,18 103,5 92,6 100
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3a yMOBHU BUKOPHCTaHHS JIOCII/DKYBaHHX IIperaparis
npotu rycenuni Li—L4 BikiB 1x 3aru0ens BigMidamu y
OiipLI MMi3HI CTPOKH, nepeBaxkHo Ha 10-14-ty noOy, mo
CBIIMUTH PO CTIHKICTh I'yCEHI aMEpHKAaHCHKOTO 01710T0
METeITKa CTapIINX BiKiB 0 XIMIYHAX 1HCEKTHIIHIIB.

Haiieuma edexruBHicTs (100-BimcoTkoBa 3armbens
ryceri ABM) mpotu ryceHmmps crapmmux BikiB Li—Lg

Taoauna 3

BiZIMiYeHa y BapiaHTi 3 BUKOPHCTaHHSAM KOMOIHOBaHOTO
npenapar Emxio, 247 r/n x.c. Ha 10 n1o0y. Toxi sk 3a
YMOBHM OONpPHCKYBaHHS pPOCIUH TNpenapatamu Kapare
3eon, 50 r/m Mkc. Ta Akrtapa, 250 r/kr B.r. HaBiTHb Ha
14-ty no0y cMepTHICTh I'yceHullb cTaHoBmia 98,7 % Ta
99,5 %. Y BapianTi 3 bi-58 HoBHii, 400 /1 k.€. (€Tay0H)
et moka3HuK Maibke Ha 17,5-18,3 % wmwxanit (maoan. 3).

EdexruBnicts incekTuimaiB npotu ryceri ABM Li—L4 BikiB, (cepeltHe 3a pOKH IOCHIIPKEHb)

Hopwma Butparu,

YucenbHICTh TYCEHHIb 10 00pOOKH,

3aruHyJI0 I'yCEeHHUIb MO JTHAM 00Ky, %

BapianT xr/ra, exc3./THiZN0 3 5 7 0 14
Konrposs (6e3 06poOku) — 89,6 0 0 0,8 1,9 1,9
Bi-58 HoBwif, 400 1/1 K.¢. (eTajoH) 1,5 91,3 46,5 52,1 71,3 75,6 81,2
Kapare 3eoH, 50 r/n Mkc. 0,4 93,0 72,8 79,9 82,5 85,4 98,7
Akxrapa, 250 /KT B.T. 0,14 91,8 73,5 78,0 83,4 89,8 99,5
Emxio, 247 r/n k.c. 0,18 92,3 82,6 94,2 97,1 100

3arasoMm 3a pe3yNbTaTaMH JOCHiKEHb BiJAMIYCHO,
110 He3aJISKHO Bif BiKy JIMIMHOK HaOiIbII epeKTHBHUM
BUSIBMBCS KOMOiHOBaHMH mpenapar Emxio, 247 r/n k.c.
Horo e(eKTUBHICTh BXKE Ha TPETIO 100y CTaHOBHIIA
npotu TuYuHOK L1-L, 92,6 %, a npotu L3;—L4 — 82,6 %.

VY BapiaHTax i3 3acrocyBaHHAM iHcekTHIUAIB Kapate
3eon, 50 r/nm Mkc. Ta Akrapa, 250 r/kr B.I. criocTepiraiu
OiNBII BUCOKHH BiICOTOK 3arubeni nuduHOK Lji—Lo
(90,5% 1 91,3%), mix Ls3-Ls (72,8% 1 73,5 %).
Cxoka TeHIISHIIisI TPOCTEkKyBajacs i B HACTYIHI epioan
00JTiKiB.

Ha 5-ty no0y MakcuMambHOTO 3HAYEHHS BiJCOTOK
3aru0eri MIKiJHUKA JOCAT y BapiaHTi 3 BUKOPHUCTAHHSIM
Emxio, 247 r/1 x.c. BiaMiHHICTP y BiicOTKaX 1O BapiaH-
Tax NOCTiNy KojuBanacs B Mexax Bim 1,5 % (Akrtapa,
250 r/xr B.T.) 10 2,5 % (Kapare 3eoH, 50 r/m Mkc.) mpotu
mnunHOK Li-Ls (puc. 1).

120
Mbi-58HoBuit MKapare 3eon M Aktapa ™ Enxio

100
100 97,5 '98,5 942

oo
(=)

799 78
|

58,5

TexHiuHa eeKTUBHICTB, %o
S [}
(=] S

20

L1-L2 L3-L4

Dazu po3eumxy

Puc. 1. TexHiuHa eeKTUBHICTb JOCIIIIKYBAHUX
IHCEKTHIIUIIB Ha 5-Ty 100y micist 00poOKu
(cepemHe 3a POKH TOCIiIKEHB)

Kpammuit edexT Bim 3acTocyBaHHA TOCIIIKYBaHUX
IperapariB Ha TyCeHI MOJIOANIMX BiKiB, MOXKIIHUBO,
HOSICHIOETBCSL X (Di310JIOTIYHUMH  OCOOJIHMBOCTSIMU
(BHCOKA KHUCIIOTHICTh IUTYHKOBOTO COKY).

Mu BBaxaemo, 1o OiojoriuHa e(eKTUBHICTH
npenapariB Ha piBHi 80-90 % € HemocTaTHBHOIO JUIA
60poThOH 13 KapaHTHHHUM ¢iTodarom. Tum Oinblie, 110
pI3HHMLST MDK JIMYMHKaMH JAPYroro i TPeThOro BIKIiB
He3HayHa. Cepel IOCHIKyBaHHX IpemapaTiB JIMILE
Emxio, 247 r1/m x.c. MOXe OYyTH pEKOMEHIOBaHHI
IUISL KOHTPOJIFO YHCENBHOCTI aMEPHKAaHCHKOTo O6ijioro
METeJHKA.

Hanni  jgocnmipkeHHsT  O3BOJSIOTH  KOHCTATyBaTH
3HaYHEe MOIIUPEHHS aMEPHKAHCHKOTO OLTOro MeTeHKa.
KapanTuHHMH IIKiGHUK JOOpe akiiMaTu3yBaBcs B
ymoBax [lonTaBchkoi oOnacti, chopMmyBaB HIMPOKI
TpodiuHi 3B’SI3KH 3 MICHEBUMHU POCIHHAMH, TOMY 3a
BIJICYTHOCTI KOHTPOJIIO HMOro YHCEIBHOCTI IUIOMIi
3acelieHHsT MOXYTh 30uIbLIyBaTHCS. B MaiiOyTHbOMY
e CTaHe MPUYMHOIO NEperiisiay KapaHTHHHOTO CTATyCy
LIKITHUKA.

BucHoBkn

BusiBieHo, 1m0 aMepUKAaHCHKHHA OUIMHA METEIINK
(Hyphantria cunea Drury) aKTUBHO IOLIMPIOETHCS
TepuTopielo YKpaiHu, 30kpeMa B Mexax I[lontaBchkoi
obuacti, ne copmyBaB cTabIBbHI NOMYJIALIT Ta aAanTy-
BaBCSI 10 MICIIEBUX KIIMAaTHYHUX YMOB.

Bcranosieno, mo B ymoBax IlonTaBchkoi oGmacTi
aMepHUKaHCHKHI O1THIA METEJIMK peati3ye ABa MOBHOLIHHI
TOKOJIHHA 3a CE€30H, INpPH IbOMYy JApyra TeHeparis
XapaKTepU3YETHCS BUIIUM KOS(IiI[iEHTOM PO3MHOKEHHS.

JloBemeHo  MEBHY — 3aJKHICTH  e(EKTHBHOCTI
XIMIYHOTO KOHTPONIO BiJ BiKy IHYMHOK. BiaMiueHO
BHUCOKY aKTHBHICTP IIperapariB TPyl HEOHIKOTHHOIMIB i
CHHTETHYHUX MIPETPOifiB MPOTH TyCEHHIb MOJOMAIINX
BIKiB (L]—Lz).

BusiBiieHo  HaliBuIly — TeXHIYHY  e(EKTHBHICTbH
koMmOiHoBaHOro mnpenapary Emwxio, 247 r/n k.c., sKui
3abe3neunB 100 % 3armbens ryceHuIb 000X BIKOBHX
rpyn Ha S5-ty (Li—-L») ta 10-ty (L3—L4) nmoOy micns
00poOKH.
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BcraHoBneHo, 110 aMEpPUKAHCHKUH OLTMH METEIHK
Ma€ MHPOKMH TpodiyHMi crekTp 1 3maTHUE 110
(opMyBaHHS HOBUX 3B’S3KIB 13 MICIICBUMH BHIAMHU
POCIHH, 110 Mi/IBUIIY€E PU3UK HOT0 MOAAIBIIOT HATYpali-
3arii.

Ilepcnexmusu nooanvuiux 00cnioxcenb. Y TOIAINb-
IIOMY IUTAHYETHCS MPOBECTH KapTorpadyBaHHS apeajiB
mompeHHass ABM Ha Teputopii [lonTaBebkoi obmacTi i
MIPOAOBKHUTH BUIPOOYBAaHHS HOBHX IHCEKTHIHIIB IIIOJIO
iX e(eKTHBHOrO KOHTPOJO [HOIO KAPAHTHHHOTO
¢iTodara.

Kondukr inTepecis

ABTOpHU CTBEPJUKYIOTH IIPO BIJICYTHICTH KOHQIIKTY
IHTEepeciB 100 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JIOCHIIKEHD.
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Blueberries are unconventional berry crop rich in vitamins E, B vitamins, antioxidants, minerals. Their

A. Bakalova
E-mail: consumption strengthens immunity, memory, vision, and has an anti-inflammatory and rejuvenating effect.
bakaloval 970@ukr.net Blueberries also enhance cardiovascular function, normalizes blood circulation, and have beneficial effect for the

nervous system and gastrointestinal tract. Currently, the most harmful pest in blueberry agrocenoses is the flower
thrips, which damages plants during the period of mass flowering. Studying the resistance of blueberry varieties of
different maturity to flower thrips makes it possible to reduce the population of plantations with this sucking
phytophagous insect. The blueberry varietal collection in the studies consisted of three main groups of different
maturity, namely: early-, mid-early- and late- ripening varieties. Although no fully resistant varieties were found in
the studies, but the population size was different. The study examined the metamorphosis of the different-aged larvae
of the flower thrips, which massively begins its biological development in the VII - phenophase (flowering) of
blueberry plant development. Age range monograms were constructed based on the age development of the larva,
and the number of phytophagous insects clearly depicted the parameters of the degree of settlement according to the
European nine-point scale. The blueberry varieties were divided into three groups according to experimental
resistance levels, where early-ripening varieties have a high level of infestation by flower thrips, which massively
populates the flower bed during the blueberry flowering phenophase. Phytosanitary monitoring of blueberry
agrocenosis allowed us to develop a mathematical model for phenological prediction of the larval period of flower
thrips. During May, blueberry thrips are massively colonized by the phytophagous pest, as late blueberry varieties
have an extended period in the "flowering" phenophase, so the Elliot and Chandler varieties were less colonized by
flower thrips compared to the early blueberry varieties Reka and Duke. Based on the study results, the late-ripening
blueberry varieties Elliot and Chandler were identified as the most resistant and can be recommended for commercial
cultivation.
Keywords: flower thrips, variety, resistance, phenology, metamorphosis.
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CrilikicTh pi3HHX COPTIB JIOXHHH NPOTH KBIiTKOBOro Tpunca B ymoax Iloaiccs Ykpainu

A. B. bakanogsa | H. B. I'purtok

ToichKHil HAL[OHATBHHI Jloxuna HeTpamumiiiHa srigHa KynbTypa OaraTta Bitaminamu E, rpymu B anTHOKCHmaHTamu, MiHepalzamu,

yHiBepcHTeT, 3MIIHIOE IMYHITET, HOJIMIIye maM STk, 3ip, Ma€ MPOTH3ANAIbHINA OMOIO[KYBaIbHHI edekT. [lokpainrye poboty

M. XKuromup, Ypaina ceplst, HOpMalilye KpOBOOOIr, KOpPUCHa i HEpBOBOI CHCTEMH, LITYHKOBO-KHIIKOBOTO TpakTy. Huni B
arpoleH03axX JIOXMHN HAWOUIbII IIKIUIMBUM BUSBHUBCS KBITKOBHI TpHIIC, SKHH IIOIIKOJDKYE POCIMHH B IEpiof
MacoBOTO LBITIHHSA. BUBYEHHS CTIMKOCTI Pi3HHMX 3a CTHIJICTIO COPTIB JIOXMHH JO KBITKOBOIO TpHUIICA IalOTh
MOJKIIMBICTh 3MEHILNTHU 3acCeNeHICTh HacapKeHb CUCHUM (iTodarom. CopToBa KOJIEKIIis JIOXHHU B JJOCIIDKEHHSIX
CKJIaJIaJIach 3 TPhOX OCHOBHHX T'PYIH Pi3HOI CTUIIIOCTI a caMe: PaHHIX, CepeJHbOPAHHIX Ta Mi3HiX copTiB. CTilKuxX
COPTIB y JOCHIUKCHHSIX HE BHSBWIIM, alle YHCEIbHICTh 3aceleHocTi Oyma pisHoro. Ilpm 3aceneHocTi BHBUEHO
MeTaMop(o3 pi3HOBIKOBOT JIMUMHKU KBITKOBOTO TPHUIICA, SIKMH MAacOBO PO3IMOYMHAE CBil 010JIOTIYHHUN PO3BUTOK Y
VII — ¢enodasi (1BITIHHS) PO3BUTKY POCIIMH JIOXWHH. 32 BIKOBUM PO3BUTKOM JIMUMHKU MOOYZ0BaHO MOHOTPaMH
BIKOBOTO Jiala3oHy, 3a TONOMOT' 00 YKCeNbHOCTI (hiTodara 4iTko 300pakeHi mapaMeTpy CTyNEHs 3aCENEHHS 3T1THO
3 €BPOINEHCHKOIO 1B’ ATHOATBbHOIO MIKa0. COPTOBA KOJIEKIIisl JOXUHHU HOAIJICHA HA TP IPYNH COPTOBOI JOCIIIHOT
CTIMKOCTI, ¢ PaHHBOCTUIJII COPTH MAOTh BUCOKHUII PIBEHb 3aCEJICHHS KBITKOBHM TPHUIICOM, SIKMH MacoBO 3acese
KBITKOBE JIOKe y (eHO(a3y 1BITIHHA JIOXHHU. DiTOCAHITAPHUI MOHITOPUHI JIOXMHOBOTO arpoLEHO3Y J03BOJIUB
PO3pOOHTH MaTeMaTHYHY MOJENb (PEHOIOTIYHOTO MPOTHO3YBAHHS JHYHHKOBOLO IEPiOAy KBITKOBOTO TPHIICA.
IpoTsiroM TpaBHs BiOYBAa€ThCSI MacoBE 3aceNCHHs JIOXMHM (iTo(aroM, OCKiIBKM Mi3HI COPTH JIOXHHH MAaOTh
TOJIOBXKEHNI TepMiH y (eHodasi «uBiTiHHA», ToMy coptu Emior i Yenmnep Oymm MeHIT 3aceleHi KBITKOBHM
TPHUIICOM TOPiBHSHO i3 paHHIMH copTamu JIOXHHM Pexa Ta [{fok. ¥ nocnipkeHHSIX HaiOinbII CTIHKMMY BUSIBUINCH
mi3Hi copty ToxuHK EmioT Ta Yenmiep, siki MOXKyTh OyTH peKOMEH/IOBaHi 0 BIPOBA/HKCHHS Y BUPOOHHIITBO.

Kan104oBi c10Ba: KBiTKOBHI TPHIIC, COPT, CTIHKICTh, ()eHOIIOTis, METaMOp(o3.

Bi6aiorpadiunuii onuc niasa uuryBanns: baxanosa A. B., I'puyiox H. B. CTilIKiCTb Pi3HHX COpPTIB JIOXHHU HPOTU KBITKOBOTO TPHIICA B YMOBAX
Iomnices Yxpainu. Scientific Progress & Innovations. 2025. Ne 28 (4). C. 52-56.
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Beryn

Huni HerpagmuiiiHi srigHi KyJaeTypu HaOyBaloTh
BEJIMKMX MacmTabiB He suie B JKuroMupchKiit obiacri,
ane i no Bcit Tepuropii Ykpainu [1]. JloxnHa Ha puHKY
LTKOM 3aTpeOyBaHa KyJbTypa, sIKa Ma€ BHCOKI CMaKOBi
SIKOCTI 13 HasgBHUM BMICTOM BITaMiHIB, aHTHOKCH/IAHTIB,
MiKpOEJIEMEHTIB Ta Oi0JIOTIYHO aKTUBHUX PEUOBHH [2].

Ypoxkail ATix cydacHUX COPTIB JIOXUHU MOXE CSTaTH
mo 15-20 1/ra, ame dYepe3 MIKiIHUKIB MPOAYKTHBHICTH
MOX€E 3MEHIIyBaTuCh 10 35 % Ta Hacammepes Le rpymna
cucHux Qirodaris [3].

Jlo KoMITIeKCy TOMIHYIOUHX CHCHUX (iTodaris Halle-
kKaTh: KamiopHificbKka MIUTiIBKa, aKalli€Ba HECIIPABKHS
IIWTIBKA, TOTMEHIN, KT, HEeMaToau, Ta Tpurcu [4].
B arporieHo3i JOXHHU OKPiM MOTEIHIIb, ITUTIBOK, KB
Ta TPUIICIB HAMMOUIMPEHININM BHSBUBCS KBITKOBHUH
tpuric [5]. ®iTocaHiTapHAl KOHTPOJH HBOTO QiTodara
Mae OyTH OCHOBHOIO YAaCTHHOIO TEXHIYHOTO YIPAaBJIIHHS
B arpomeHo3i JIoxuHH[6]. OCHOBHHUM KpHUTEpPiEM NpH
3axXUCTI JJIOXMHH BiJl cHCHUX (piTodariB Mae OyTH 3a6e31e-
YEeHICTh HEOOXiTHUMH ()CHONOTIYHHMH KapTaMH IIOI0
pocnunu — dirodaris [7].

JloxuHy BUCQKYIOTh y CHEIiIbHUN ITiIKHCICHUI
IPYHT 3MillIAHUI 3 THPCOIO, KOPOIO Ta XBOEK i3 3aHy-
peHHAM KopeHeBoi mmiku 10 3 cMm [8]. PosmymyBanHs
IPYHTY MOXeE TPH3BECTH O TMOIIKO/PKEHHSI KOPEHEeBOT
CHCTEMH, ajie KO OCIabiieHa pOoCInHa, TO CTIMKOCTI 710
IIKITHUKIB MIPAKTUYHO JIOXUHA HE Mae [9].

JloxwHa mij] 9ac BereTaiii moTpedye y1o0peHHs, 110 €
Ba)XJIMBUM Y CHCTEMi CTIHKOCTI 0 mikigHuKiB [10]. [I{o6
CTBOPUTH OULTBII CTIHKUH (OH 10 JOXWHH, BapTO IEpIIe
yIOOpEHHsT MPOBOJMTH IO PO3MycKaHHs OpyHbku [11].
PexoMeHI0BaHO ISl MiABHMIIEHHS CTIMKOCTI JIOXWHO-
BOTO arporneHo3y [0 IOKiJHUKIB BHKOPHUCTOBYBAaTH
KOMIUIEKCHI J00pHBa, AKi y CBOEMY CKJIQAI MiCTATh
6arato Makpo- i MIKpOEJIEMEHTIB, IO POOJIATh POCIHHY
OUITBI CTIHKOFO 10 11 momrkomKeHHs [12].

JloxuHa TONMIOONSAE BOTHHUK PEKUM, SKOTO BapTo
JIOTPUMYBATHUCS 3 po3paxyHKy 10 1 Boau miJ OQWMH Ky1,
OCKIJIbKM CTIHKICTh Biapasy 3Hmwxkyerscst [13]. Lliit
pPOCIIMHI He MOJ00aEThCs clieKa, TOMY CHCHI (iTodaru
ociablieHy pOCIMHY 3aceislFoTh Biapasy, 30Kpema i
KBITKOBHUH TpwHIic [14].

He Bapro 3aHanTo IIMOOKO pO3IMYLIYBaTH JIOXUHY,
OCKIIBKM ~KOpEHeBa CHcTeMa 3amsirae Ha 15 cm,
TOMY PEKOMEHIOBAaHO IMPOBOIUTH Ha PiBHI He OiNbIIe
8-mMu cM [15]. Bomuuii OamaHC JIOXHHH Ma€ CBOIO
TpaHINYHY HOPMY, OCKUIBKH HagMipHa KUTBKICTH BOIU
CTPIMKO BIUTUBA€ Ha CTIHKICTh caMOi POCIHHH, TOII
TOJICPAaHTHICTh 3HIKYETHCS 10 MKiTHUKIB [ 16]. Pezepnra-
ISl NIKITHUKIB BiOyBa€eThecsl HA Oyp siHax 1 IX 3UMyro4ya
CTajisi TPOXOAUTH caMe TaM, TOMy B OOpOTBOI MPOTH
Oyp’sHIB BapTO 3aMyJbuyBaTH MOBEPXHIO TUpcoro[17].
Mynb4yBaHHS JIOXMHU € €TalloM 3aXHCTY BiJl HHM3bKHX
3MMOBUX TEMIIEpaTyp, OCKUIbKH KOpEHEBa CHCTEMa
3HAaXOAWTHLCS Ha HU3BKOMY piBHi [18].

BaxnuBuM € Bucajgka JIOXMHH Yy IPYHT, SIKHH
HEOOXiTHO MiArOTOBUTH 3aBYacHO, MIOOM BiH 3MIr Hpu-
POZHBO OCICTH, HE 32 TEXHOJIOTISIMH BUCAPKEHA POCIMHA
He € cTifikoro [19]. OauH i3 BaxiuBuX (hakToOpiB CTIHKO-
CT1 IIpU TIOCAIIIi JIOXUHH € ii BiJIIOIOBaHHS Ta MPaBUIIbHE
PO3MpaBIISTHHS KOPiHHS IMiX 9ac mocanku [20].

JloxnHy TOIIKOJDKYIOTH 0arato BHUJIIB CHCHHX
IIKITHHUKIB, 30KpeMa 1 TPHUIICH, a caMe KBITKOBHH TpPHIIC,
SKAH TIOLIKOJPKY€E KBITKOBE JIOXKE YHCIEHHUMH IPOKO-
JIaMH, Taki KBITKM OypiroTh Ta 3roIoM omnajiaroTb. Tomy
TeMa 3 JIOCHI/PKEHHSI BUBYCHHS CTIMKOCTI Pi3HUX COPTIB
JIOXHHU JI0 IHOTO (hiTopara € aKTyaIbHOIO.

MeTta gocJigKkeHHs

Meta poOoTh moJNsArajya y BH3HAYUTH CTIHKICTH
OKPEMUX COPTIB JIOXHHH BiTHOCHO KBITKOBHX TPHIICIB.

Jlist OCSTHeHHST MEeTH HeoOXifHO OyJo BHPILIMTH
HACTYIIHI 3A80aHHSL:

- 3’5ICyBaTH 3aCENICHICTh KUTUIb JIOXMHU JTUYMHKAMH
KBITKOBOTO TPHIICA;

- BU3HAYUTH  PI3HOBIKOBA JIMYMHKA
TPUIICa B HACAIXKEHHSX arpOLEeHO3Y JOXHHH;

- OLIHUTH CHEPreTUYHy Ta rOCIONAPCHKY e(eKTHB-
HICTh JIOXHMHH.

KBITKOBOI'O

Martepianu i MmeToau

PoGoty BukonyBamu ynponosxk 2023-2025pp. B
ymoBax IlenrpanbHoro [lomiccss VYkpainun. Meronu
JIOCJIIJPKEHHS IPYHTYBAJIMCS Ha CTATUCTUYHUX Ta Jabopa-
TOPHUX TIOKa3HHUKAX.

CraTUCTHYHUIT MeToJ] MOJsraB y BizOOpi 3pasKiB
KHTHIOb 3 POCIMH JIOXMHH A TPOBEACHHS OOINIKy
JMYUHOK Ta IOPOCIHX OCOOMH 3a IOIIOMOTOI0 OiHOKY-
ngpa B maboparopii. 3a mocmimHuit mepiox (2023-
2025 pp.) OyB mpoBeaeHO MOHITOPHHT (iTOCaHITAPHOTO
CTaHy TIOJII arpouneHo3y JOXMHM B LleHTpanbHOMY
Momicci Ykpaian miometo 1,0 ra mo BU3HAYEHHIO KBITKO-
BOTO TPHIICA HA PI3HUX COPTOBHX JIISTHKAX JOXUHH.

IpyHT y MOCHIIDKEHHSX CYIJIMHKOBMA ITiI30JHC-
THH, TiedoBuil. ['yMyc B opHOMY miapi 3a HallMMHU
JociKeHHaMu ctaHoBuB 1,15 %, docdop 64,0 mr/kr,
Kajiit 44 Mr/kr, a30T 52 MI/KT IPYHTY.

ExcriepuMeHTanbHi  JOCHI/DKEHHSI TMPOBEIEHO Ha
KOJIEKIii PI3HWX COPTIB JIOXMHH, 30KpeMa Ha COpTax:
Pexka, [ltok, baroromnn, Henbcon, Eniot, Yenmep.

CHITiHB 3aceNIeHHS Pi3HUX COPTIB JIOXUHH KBITKOBUM
TPHUIICOM BU3HaYau 3a ¢popmynoro 1 [14].

M

ne: Y, —4ucenbHicTs Bitopara Ha HOCIIHOMY COPT;
Y, — YHMCEIBbHICTH (hiTohara Ha COPTI CTAHAAPTI.

PiBeHb 3arampbHOI CTIMKOCTI  YpOXKAHHOCTI COpPTY
JIOXWHYU BU3HAYWIN 3a (hopmyoro 2 [14].

v,-V
R(%)="2—"<.100, @)
yC
ne: Y, — ypoxkaiHiCTh TOCIiIHOTO COPTY, T/Ta;
V. — ypoxaHHICTb HECTIMKOro CcOpTy CTaH-

c

napry, t/ra [14].
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CrymiHb 3acefieHHS JIOXUHHM KBITKOBUM TpPHUIICOM
BHU3HAYCHO 32 €BPOIEHCHKOO MIKAIOW (maon. 1).

Taoauns 1
€BporneiicbKa 1IKalla MposBY O3HAK 3aCEICHHS JJOXUHU
KBITKOBHM TPHIICOM

Ban CryniHb OposIBY XapakTep IposBy Oxormiena
03HAK 03HaK wioma, %
1 BIJICYTHS Va6o Jenb OO IUHOKE 1-5
MOMiTHa 3aCeNeHHS
2-3 cimabka MOMipHe 6—25
4-5 cepenHs ApiGHo- 26 —50
ocepenKoBe
67 CHJIbHA BHP2KCHO 51-175
0CcepeIKoBe
89 JIy’Ke CUIIbHA CHIIBHE > 75

Lorcepeno: [14].
Pe3yabTaTH Ta iX 00roBOpeHHs

[poBeneHnMH eKcCIieprMEHTaIBHUMH JIOCITIPKEHHIMHI
MO€IHAHO (PEHOJIOTIYHUIT PO3BUTOK KBITKOBOT'O TPHIICA 3
(heHONIOTIYHUM KaJeHJapeM DPI3HUX COPTIB JIOXHHH, IO
JIO3BOJIMIIM BUBYUTHU CTIHKICTh PI3HUX COPTIB JIOXHUHU 10
cucHoro dirodara.

Sk Bimomo, abioTn4Hi (pakTOpH BigIrparoTh BaXKIHBY
POJb Y JKUTTE3MATHOCTI KBITKOBOTO TpHUIICA. 30KpeMa, ITiJ|
yac 3MMOBOI Jianay3u ¢itodara Ba)XITUBUM € HASIBHICTh
cHiry. llap cHiry, 1o mokpuBae 3eMIIto 30epirae TpUICiB
BiJl BUMEp3aHHS, 3a paXyHOK 4oro niamaysa ¢irodara
MPOXOANUTH ycmimHO. be3Mopo3Huili BecHSHWMIA mepiof
TaKOX CIPHSE TapHid nepe3uMiBii ¢iTodara, OCKUIBKU
KBITKOBHH TPHIIC HE BUTpadae 0araTo eHeprii Ta moXXuB-
HHUX PEYOBHH i/l 4ac BeCHAHOro meramopdosy. Takox,
BECHSIHUN TeMIIEpaTypHUI PEXUM IPYHTY Ma€ CKIaAaTH
He Hiwkde 10—15 °. Tak Temnepatypa € COpUSTIHBOIO JJIs
ITOBHOT peakTHBaIlii 0cOOMH 3 3uMyro4oi cramii [11, 12].

Bimomo, mo KBITKOBHH TPUIIC BiTHOCHUTBCS O PSILy
BIHYACTOKpWINX ab0 TpHUICIB, IO MAalOTh HEMNOBHE
neperBopenHs [11]. Bionoriunmii po3suTok 1poro ¢ito-
(bara po3NOYMHAETHCS PAHO HABECHI NPH TEMIIEPaTypi
rpynary 10 ° 3a Ilensciem. KBiTkoBuii Tpuiic mae imaro-
MOIOHY JHYMHKY Ta KOJIOYe-CHCHHN POTOBHMH amapar,
IIPH SIKOMY TIPOLIEC XHUBJICHHS € MO3aIUTyHKOBHM [12].
3a TaKoro npouecy >KUBJIECHHS JMYMHKA YCIIIIHO IIepexo-
IIUTH BIKOBY I'pajaliio 3a ABa ab0 TPH TIDKHI.

[Ipr BU3HAYeHHI pPI3HOBIKOBOTO CKIANy JHYUHOK
KBITKOBOTO TPHUIICA HA Pi3HUX COpTaX JIOXHMHA OTPUMAHO
HEOJHAKOBI 3HAUCHHS, 1[0 HABEAECHO B mabauui 2.

Tabauus 2
Pi3HOBIKOBa 3aCeJIeHICTh JIOXUHH JINUMHKAMHU
KBITKOBOTO TPHIICa, €K3.

Pi3HOBIKOBa JINYKMHKA, BiK*

Copr 1 2 3 4
Panni copt

Peka 19 16 19 20

Jlrox 21 17 22 19

Cepenni coptu

Buoronn 16 19 13 15

Henscon 18 14 16 17
ITi3Hi coptn

Emiot 12 11 13 14

Yentep 13 14 12 15

Tpumimxa: * — 1—4 BIKOBHI CTaH JIUYMHKH.

3 naHux maoéauyi 2 BUIHO, IO COPTOBHI CTaH COPTIB
SIKI pO30MTI Ha paHHi, Cepe/IHi, Ta Mi3Hi, Pi3HOBIKOBA TEH-
JICHIIISI Ma€ CBOI IlepeBary, a caMe 3aceyIeHHs KBITKOBUM
TPHUIICOM BiJOyBA€THCS HAacaMIepe] Ha paHHIX COpTax,
OCKIJIBKM JIOXMHA PO3MOYHMHAE CBOE LBITIHHS B MEPIIii
TTOJIOBHHI TPaBHSA 1 TPUBA€ OJM3BKO TPHOX — YOTHPHOX
THOKHIB. Y 1Ie# iepiof1 3’ ABJISIOTHCS KPUIATi OCOOMHU AJIS
KIaJKH s€b. Pi3HOBIKOBa JHYMHKA caMe Ha paHHIX
COpTax Ma€ HaHOUTBIITy YHCENBHICTD MOPIBHSIHO 3 Mi3HIMHI
copramu. JIMYWMHKA TEpHIOoro BiKy Mae po30iKHOCTI B
YHCETHHOCTI KBITKOBOTO TpHIca Bix 21 mo 12 mr. Ha
JI3BOHONOIIOHE TPOHO. TEeHIEHINS 3aCEeICHOCTI KBITKO-
BUM TPHIICOM JIOXUHH 301JIBIIYETHCS 32 COPTOBOKO FAMOO
paHHIX, cepelHiX Ta Mi3HiX copTiB. [lopiBHSHO Mix
PaHHBOCTHIJIMMHU Ta Mi3HIMH COPTaMH 3aCElICHICTh Mae
MOTEHIII{HEe 3MEHIICHHS. BUKOPHUCTOBYIOYM €BpoOIeH-
CbKY wIKany (maén. 1), cTyniHb 3aCEJICHOCTI KBITKOBOTO
TpHIICa Ha JIOXWHI 32 BIKOBHUM J[ialta30HOM IPUBEICHO Ha
pucynkax 1,2, 3 ta puc. 4.

M Pexa

M JTrox

M brrorosg
M Henbcon
® Emior

M Yennnep

Puc. 1. CryniHp 3aceneHocTi IOXUHU TMIMHKOBOIO
CTaJIi€10 KBITKOBOTO TPHIICA MEPIIOTO BiKY , %

M Peka

M JTrox

M Broromn
M HenbcoH
M Ejior

M Yenep

Puc. 2. CryniHp 3aceneHocTi IOXUHU THIMHKOBOIO
CTaJIi€10 KBITKOBOTO TPHIICA PYTOTO BIKY, %

M Pexa

M JTrox

M bmroronn
M Henbcon
® EgioT

M Yenuiep

Puc. 3. Ctyninb 3aCeIeHOCTI JIOXUHU JIMIMHKOBOIO
CTaJIi€10 KBITKOBOI'O TPHIICA TPETHOTO BiKY, %o

M Peka

M JTrox

M brroromny
M Henbcon
M Emior

M Yennnep

Puc. 4. CtyniHp 3aCeNeHOCT] TOXUHH JTHIHHKOBOIO
CTaIi€l0 KBITKOBOT'O TPHIICA YETBEPTOTO BIKY, %0

Scientific Progress & Innovations e 28 (4)



3rifHO 3 (iTocaHITAPHUM MOHITOPHHIOM IPOAEMOH-
CTPOBaHO MeTaMop(o3 JMYMHOK Pi3HOI BiKOBOI cramii
KBITKOBOTO TpHIICA 32 COPTOBOIO CTIHKICTIO JIOXHMHHU.
3BakaloYM Ha COPTOBY KOJIGKLIIO JIOXMHH, sKa B
JIOCHI/DKEHHSIX TTONUIAETBCS HA PaHHI, CepelHi Ta Mi3Hi
COpTH, KBITKOBHH TPHIIC, SKHH 3acelisie KBITKOBE JIOXKE
JIUIIE TIPY IBITIHHI JJOXWHU. 3BICHO, PAHHBOCTHTIIi COPTH
MiANAIOTECS 3aceNieHHI0 (iTodaromM paHimre, OCKUTBKA

Taoauna 3

UBITIHHS B TaKUX COPTIB CIIOCTEPIraiu B MEPINil IeKai
TpaBHs. [IpoBeneHHII MOHITOPUHI JMYUHKOBOI CTafil
KBITKOBOTO TPHIICA, SIKHH CIIOCTEpIraJii Ha JIOXUHI
i Yac IBITIHHSA, JaB MOXKIIUBICTh MO0y yBaTH JOTiCTH-
YHy MOJeNb (DEHONOriYHOrO TIPOTHO3YBAHHS IOSIBH
MoCcTeMOPiOHAFHOTO JIMYMHKOBOTO TEPiOITy KBITKOBOTO
TpHIICa Ha JIOXUHI (maon. 3).

®deHoJIoriYHEe IPOrHO3YBaHHS II0YATKy PO3BUTKY JINUMHKOBOTO IE€Pi0/y KBITKOBOTO TPHUIICA

Eran

Hatu

Coptu e PiBHsHHS perpecii o e Binxunenns
Pexa VII Y =334,34 - 14,76X1 - 11,33X2 R*=0,88; 05.05 08.05 -3
Jrok VII Y =313,07-12,15X1-11,61X2 R2=0,84; 07.05 09.05 -2
Brroronn VII Y =318,02-10,61X1—-12,76X2 R*=0,83; 27.05 30.05 -3
Henscon VII Y =309,21 - 11,60X1 - 12,16X2 R*=10,86; 28.05 30.05 2

Emior VII Y =314,52-13,65X1 - 12,03X2 R?=0,80; 8.06 12.06 -4
Yeniep VII Y =310,29-10,41X1 —12,26X2 R*=0,89; 11.06 14.06 -3

Tpumimxu: VII — dpenodasa usitinas; X, -X, — TeMIiepaTypHuii mopir.

Hani maéauyi 3 cBimyath mpo Te, IO JIMYMHKOBA
CTaJlist KBITKOBOTO TPHUIICA PO3IIOYMHAE CBili Ol0J0TIHHMI
LUKJI PO3BUTKY Ha paHHIX cOpTax y Hepuid aekaxi
TpaBHs. CepeaHi COPTH NMPOSBUIN JIMYMHKOBY CTaJIil0 Ha
KiHeIp TpaBHA, a Ha Emior Ta Yenmnep (mi3Hi copTh)
JUYUHKA 3°SBIIUCH y TIEPINiH Iekami depBHA. Pes3yib-
TaTH JAOCHIPKEHb CBigUaTh MpPO MOJOBKCHUHA ITHKII
PO3BHUTKY KBITKOBOTO TpHWIICA HA JIOXHHI, KU Oe3ro-
CepenHbO 3aleXUTh BiM eramy ¢eHodasn NBITIHHA
pizHOCTHTIIMX COpTiB. Tak, COpPTH Mi3HI MOPIBHAHO i3
paHHIMHM MalOTh IIOJIOBKEHUH O10JIOTIYHMH PO3BUTOK,
a TOMY IOLIKO/PKEHHS! KHTHUIb KBITKOBUM TPUIICOM HE
TaKe BpasJiuBe.

[TpoBenene (heHoNOTiUHE MPOTHO3YBAHHS KBITKOBOTO
TPHUIICA B arpoIlieHO31 JOXUHH € JOCUTh TOYHHUM 3 TIOXHO-
KO0 y 2—4 nHi. A TOMY Ui CBOEYACHOT'O IMPOBEACHHS
TEXHOJIOTIYHUX 3aXOJiB, sKi IIECTIPIMOBaHI Ha 3aXHCT
HacaKeHb JIOXMHH, CUCTEMa IPOTHO3YBAaHHS € HaJ[3BHU-
YaliHO BaYKJIUBHM €TaIlOM.

BucHoBku

VY arpoueHosi joxuHM JKuromupcekoi o0acTi
BUSIBJICHO HAHOLNBII IUKIUIMBUKA QiTodar KBITKOBOTO
Tpurca. 3riIHO 13 IOCIIKCHHSAMH 3’COBAHO CTiIMKICTh
PI3HMX 3a CTHIJIICTIO COpPTIB JIOXMHHM JO KBITKOBOTO
TpHIICa, a caMe paHHi, cepeiHi Ta Mi3Hi copTH. OCKUTBKU
y mi3HIX copTiB (eHodaza IBITIHHA TOTOBXKYETHCS
1o 30 gHIB, TOMY MacOBE 3aCeleHHS KBITKOBHM TPUIICOM
JIOXWHH BiIOyBa€ThCS HacaMIepel Ha paHHIX COpTax.
Haiikpammii pesymbTaT 3a CTIHKICTIO JIOXHHH IO
KBITKOBOTO TPHWIICA OTPUMAHO Ha Mi3HiX copTax Emior i
Yengnep. Tomy BHpOIIyBaHHS IMX COPTIB IIPOTH
KBITKOBOTO ~ TpUICAa MOXXHAa PEKOMEHJYBaTH IS
BIIPOBAJPKCHHS Y BUPOOHUIITBO.

IHepcnexmusa noodanvuux Odocnioxcenb. Ha 0OCHOBI
HaBeJCHUX (EHOJIOTIYHMX NaHHUX 0I0JIOTTYHOTO PO3BUTKY
KBITKOBOTO TpHIICA Ha JIOXMHI MOXHa pO3pOOHTH
KOPOTKOCTPOKOBI CE30HHI MPOTHO3M 31 IIKiIJIHBOCTI
¢iTodara copToBoi KOJIEKIIii.

Konduikr inTepecis
ABTOpH CTBEP/KYIOTH PO BiACYTHICTH KOH(IIKTY
iHTEepeciB 1100 iXHBOTO BHKJIAQy Ta pe3yJbTaTiB

IOCIHIIKEHD.
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A. Rybalchenko Soybean is an extremely important crop for the agro-industrial complex of Ukraine. The key components of

E-mail: soybean varietal diversity include high yield, seed quality, ecological resistance to adverse environmental factors,
anna.rybalchenko@pdau.cduua s Well as economic feasibility of cultivation. The article analyzes soybean variety resources in terms of resistance
to diseases such as fusarium, ascochytosis, peronosporosis, bacteriosis, and septoria. The yield of soybean varietal
diversity, grain quality in terms of protein and oil content, and environmental sustainability were analyzed. Soybean
varieties combining complex disease resistance with a high level of genetic yield potential were identified. The

Poltava State Agrarian

University, . .. . R . .
Skovorocti}; Str. 13 resistance of soybean varieties to adverse environmental factors during the growing season was determined. The
Poltava 36000’ Uk;aine study of soybean varietal resources was conducted based on the analysis of the State Register of Plant Varieties

Suitable for Distribution in Ukraine for 2024. Soybean varieties characterized by comprehensive disease resistance
and high yield have been identified: Phrine, Kingston, Liska, Combinator, Smaragd, ES Kolektor, AFK Tempo,
Stein 07Zh22, Stine 11N20, Attractor, Kobuko, Abaka, AFK Sprin, RZhT Satelia, ES Visitor, RZhT Sakuza, Sussex,
RZhT Salsa, Alvesta, OAC Candy, OAC Attica, Alicia, ES Competitor, Dakota, Christian, Sahara, Pocahontas,
Achilea. The yield of the selected soybean varieties ranged from 3.5 t/ha for the Phrine variety to 4.38 t/ha for the
Achilea variety. The protein content of the selected soybean varieties varied from 37.2 % for the Phrine variety to
44.6 % for the Liska variety. The oil content ranged from 18.5 % in the EC Competitor variety to 22.6 % in the
Phrine variety. The resistance to seed shedding in the selected soybean varieties was at the level of 9 points, only
the varieties OAC Candy, ES Visitor, Abaka, and Stein 07Zh22 had resistance to shedding of 8 points. The indicator
of plant resistance to lodging was the most variable: among the 28 selected varieties, 18 varieties scored 9 points, 7
varieties scored 8 points, 2 varieties scored 7 points, and 1 variety scored 6 points. Drought resistance in conditions
of climate change is an important adaptive property of the variety. Among the 28 selected soybean varieties, 23
varieties had a drought resistance level of 9 points, 4 varieties had 8 points, and 1 variety had 7 points. The varietal
potential of soybeans includes varieties that differ in disease resistance, yield, seed quality, and environmental
sustainability.

Keywords: soybean, variety, resistance, diseases, fusarium, ascochytosis, peronosporosis, bacteriosis, septoria,
yield.

OuiHka cTiHKOCTI 10 XBOPOO, YPO:KAWHOCTI Ta AKOCTI HACIHHA CYy4aCHUX COPTIB €O

A. M. PubGanwuenko | P. P. Icakos

Tonrascrkmit AepikapHit Cost € Ha[3BUYANHO BaXKIIMBOIO KyJIBTYPOIO JUIS arPOIPOMHCIIOBOIO KOMILIEKCY YKpaiHu. ['0JIOBHOIO CKIIaZIOBOIO
arpapHuii yHiBepcHTeT, YaCTUHOIO COPTOBOTO Pi3HOMAHITTS COi Mae OyTH BUCOKA yPO:KaiHICTh, AKICTh HACIHHSA, €KOJOTIUHA CTIHKICTb 10
. [onrasa, Yipaina HECTIPUATINBUX (HAKTOPIB JOBKIILISA, 8 TAKOXK €KOHOMIYHA JOLUIBHICTS BUPOLIYBaHHS. Y CTaTTI MPOAaHAIII30BaHO
COpTOBi pecypcH coi 3a MOKAa3HHKAaMH CTifIKOCTI 10 TakHX XBOpoO, Ak (y3apio3, ackoxiTo3, IEpEeHOCIOPO3,
Gakrepio3, cenrtopio3. [IpoaHaii3oBaHO ypOXKaHHICT COPTOBOTO PI3HOMAHITTS COI, SIKICHHII CKIa] 3epHa 3a
MOKa3HUKaMH BMICTy Oiika Ta oJIif, eKOJIOTiuHy CTiiiKicTh. BUIineHO copTH coi, 110 MOEAHYIOTh KOMILIEKCHY
CTIHKICTB 10 XBOPOO 3 BHCOKHM PiBHEM FEHETHYHOTO MOTEHLIay yporxaitHocTi. BuzHaueHno crilikicth copTiB coi
JI0 HECHPHATIMBHX E€KOJOTiYHMX (haKTOpPIB MPOTATOM Iepiofy Bereramii. JlocmimkeHHs COPTOBUX pecypciB coi
BHKOHAHO Ha OCHOBI aHamizy Jlep)kaBHOrO PEeCTpy COPTIB POCIMH, NMPHAATHHAX 1O IOMIMPEHHS B YKpaiHi Ha
2024 pik. BunineHo coptu coi 3 KOMIUIEKCHOK CTIHKICTIO 0 XBOpOO Ta BUCOKUM piBHEM ypoxkaitHocti: ®pine,
Kinrcron, Jlicka, Kom6inatop, Cmapara, EC Kosekrop, ADOK Temno, Craitn 070K22, Crine 11H20, Atpaktop,
Kobyxko, Abaka, ADK Cupin, PXT Cartenist, EC Bisurtop, PXT Caky3sa, Caccekc, PXT Canbca, Anbecta, OALL
Kengi, OALL Artrika, Auxicis, EC Kommeritop, [akora, Kpicrian, Caxapa, [Tokaxonrtac, Axinea. YpoxaiHicTs y
Ha3BaHMX COPTIB coi mepeOyBaiia B Mexax Bif 3,5 T/ra'y copry @Dpine ta 1o 4,38 1/ra y copty Axinea. Bmict 6inka
Y BHJIJIEHHX COPTIB coi BapiroBaB BiJ 37,2 % y copty ®pine no 44,6 % y copry Jlicka. Bmict omii 3Haxoxuscst B
Mmexax Bix 18,5 % y copry EC Kommetitop mo 22,6 % y copry ®pine. CrilikicTh 10 OOCHIIaHHS HACiHHA Y
BUJILICHUX COpPTIiB coi Oyna Ha piBHI 9 Gani, mume y coptie OAL| Kenai, EC Bisutop, Abaka, Craiin 070K22
cTiliKicTh 70 obOcumaHHs craHoBmwia 8 OamiB. [lOKa3HHK CTIHKOCTI POCIMH M0 BWISATaHHS OyB HAHOLIbII
BapiabenbHuM: y 18-TH copTiB 3 28 BHAINEHUX CTIHKICTh O BUJIATAHHS CTAHOBHJIA 9 6aiB, y 7-Mu cOpTiB — 8 OaiB,
y 2-x copriB — 7 6auiB, y 1-ro copry — 6 OamiB. CTiliKicTh O MOCYXH B YMOBaX 3MiH KJIIMaTy € Ba)JIUBOIO
aJIaNTHBHOIO BIACTHUBICTIO COPTy. 3 28-MU BHAIIEHHX COPTIB COi — y 23-X COPTIB piBeHb CTIHKOCTI 0 MOCYXH
cTaHOBHUB 9 0auiB, y 4-X coptiB — 8 6aiiB, y 1-ro copry — 7 6aniB. CopToBHUii MOTEHIIAN COI MICTUTH COPTH, IO
BIZPI3HSIOTHCS CTIHKICTIO 10 XBOPOO, YPOIKAWHICTIO, SKICTIO HACIHHS, €KOJIOTTIHOIO CTIHKICTIO.
KuarouoBi ciioBa: cosi, coprT, CTilKicTh, XBopoOH, (y3apio3, ackoxiTo3, MepeHOCoOpo3, OakTepios, cenTopios,
YPOIKAUHICTB.

Biéaiorpadiunnii omuc pist uuryBanusi: Pubanvuenxo A. M., Ilcaxos P. P. OuiHka cTiHKOCTI 10 XBOPOO, YpOXKaHOCTI Ta SIKOCTI HACIHHSA Cy4acHHUX
copriB coi. Scientific Progress & Innovations. 2025. Ne 28 (4). C. 57-64.
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Beryn

Cos — npoBijHa 3epHOO000BA KyJIbTypa CBITOBOTO Ta
YKpaiHCBKOTO 3eMJIepoOCTBa, siKa IOEHY€E BUCOKY Xap-
YOBY, KOPMOBY, TE€XHIUHY Ta arpoeKoJIOTi4HY LiHHICTb.
Jns po3mupeHHs MOCIBHHUX IDIONI COi, a TaKOX IIiJBH-
IICHHS YPOXKAaHHOCTI KyTbTYpH C€(QEKTHBHHUM 3aX0I0M
Oyzae BIPOBaIKEHHS HOBITHIX COPTIB, sIKi OyIyTh MaTH
BHCOKHI piBeHb NPONYKTHBHOCTI Ta BUCOKHH piBEHBb
CTilfiKOCTi 10 OCHOBHHX XBOP0O. Bimomo, mo mocisu coi
3[IaTHI ypakaTucs moHam, Hixk 50 xBopodamu. [laTorenni
OpraHi3MHM 3/]aTHI IPU3BECTH JI0 3HAYHUX BTPAT BPOXKAIO
coi (3a ymoBH emni¢iToTiii — Ha 60 %) [1].

CyuacHi TexHOJIOTi] BUPOILYBaHHS COI MaroTh OyTH
HampaBJieHI Ha YNpPaBIiHHSA MpouecaMu (OpMyBaHHS
BUCOKOI TPOJYKTUBHOCTI, & TaKo)XX OPIEHTYBAaTHCS Ha
BUKOPHCTAaHHS KYJIbTypOIO0 OIi0JOTIYHOrO MOTEHMialy
npoayKTuBHOCTI [17, 21].

PazoM 3 BHCOKOIO IIPOXYKTHUBHICTIO Ta SIKICTIO
ypoKal CTIHKICTh COPTIB J0 XBOpoO HaOyBae Temep
TaKOTO K BaYKJIMBOTO 3HAUCHHS. Y BUPOOHHYHMX yMOBax
BUPOIIYBaHHS CTIHKMX COPTIB Ma€ Wiy HU3KY BaroMHX
nepeBar, OCHOBHHUMH 3 SIKMX € 3MEHIICHHS BTpaT
yposkato, MiABUIIICHHS SKOCTI MIPOAYKIIii, MEHIIIA [ITKOJIO-
YUHHICTH MaToreHis [23].

OpmHUM 3 TOJOBHUX 3aBJaHb Cy9acHOi CEJIeKIiHHOi
poOOTH 31 CTBOPEHHSI COPTIB COI € iX aJamTHBHICTH J0
HECTIPUATINBHUX (PaKTOPIB HABKOJHIITHHOTO CEpPEIOBHINA
Ta 34aTHICTh MAaKCUMAJILHO pEalli3yBaTH CBIill MOTEHITIAI
NPOJXYKTUBHOCTI Yy TIOETHAHHI 3 BHCOKOIO SIKICTIO
HaciHHS. OJHIEI0O 3 OCHOBHHMX CKJIJOBHX YacTHH
COpPTOBOTO PI3HOMAHITTSA COi Mae OyTH BHUCOKa SKICTh
YpOXKalo, EKOJIOTIYHA CTIMKICTh JI0 HECTIPHUSTIMBUX
(axkToOpiB JOBKULIS, @ TaKOX EKOHOMIYHA JOUUIBHICTH
BHPOIITyBaHHA [6].

VY cenekmiifHUX MporpaMax CyTT€Ba yBara HaJeKUTh
HaTpsAMY MiIBUIIEHHS CTIHKOCTI 10 XBopo©O. CenekmiiiHa
poOoTa 3i CTBOpEHHS CTIKHUX COPTIB IMOJSATAE B PETEIb-
HOMY BWBYCHHI BHUXITHOTO MaTepialxy, BCTaHOBJICHHI
TCHETUYHOI IIHHOCTI 1 OCOOJMBOCTEH yCIaAKyBaHHS
LIHHKX FOCHOJAPChKUX O3HAK. /)i BUBUCHHS CTIHKOCTI B
MOJBOBUX YMOBAaX BHUKOPHCTOBYIOTh LITYYHO CTBOpEHI
iH(peKuiiHI Ta MPOBOKaliiHI (OoHH, a B JaOOPATOPHHUX
yMOBax — eKcIpec Meroau [25].

30MTKH BpOXKalo 4Yepe3 XBOPOOM y CBITI CATaOTh
mopiyao npubmmsHo 30%. B Ykpaini ocTaHHIMI pOoKaMu
MOMITHO  3OLMBINMIIACS ~ BTPAaTH  POCIUHHHIIBKOI
MIPOAYKILil, 1 JINTIE BiJf XBOPOO BOHH CTAaHOBJIATH yCEepe-
HeHo 12—15 %, a B 4ac 1xHix emidiToTiif BTpaTn BpoXKaro
MOXYTb CTaHOBUTH 110 50 % [18].

CTifiKiCTh COPTIB 10 IIKIJUIMBAX OpraHi3MiB HaOyBae
TENep TaKOro JK BaXKJIMBOTO 3HAYCHHS, SIK BHCOKA
MIPOAYKTUBHICTB Ta SIKICTh yposkaio. BupouryBanHs cTiii-
KHX COPTIB y BUPOOHHIITBI Ma€ HU3KY iCTOTHHX IIepeBar,
OCHOBHHMMH 3 SIKHX € 0OMEXEHHs BTpaT yporKaro, IIi/{BU-
IICHHSA SIKOCTI TPOAYKMii, 3HIDKEHHS IIKiAJIHBOCTI
MIATOTEHIB, MiABUIICHHS €(PEKTHBHOCTI YCiX 3aXHCHHX
3axo/iB. Y NEPBHHHOMY apealli MOXOKEHHS COi KyJIb-
TypHOT HAHOIIBIIT INTKOJOYMHHUMHU € y3apio3, CENTopios,
MIEpPOHOCIIOPO3, LIEPKOCIIOPO3, AacKOXiTo3, OaxkTepio3n
(KyTyBaTuil Ta MyCTyJIBHHMH), a TAKOXX BipyCHa MoO3aika.
VY €BporneiickkoMy perioHi — ByTiibHa, cipa Ta 6ijia THIII,
(dy3apio3, MEPOHOCTIOPO3, CENTOPio3, aIbTepPHAPIO3,

¢diTopTopo3, pak crebia, OakTepialnbHUH OIIK, CiM’s-
JIOJBbHUIA OakTepios, OakTepianbHe B’SIHEHHS, ITyCTYJIbHA
IUISIMHUCTICTB, BIpDYCHI 3aXBOpIoBaHH [16].

Haii0inpir  momuMpeHHMMH  Ta  IIKOJOYMHHUMH
XBOpoOamu B yMOBax miBaeHHOT yacTunu Cremny Ykpainu
€ ackoxiro3, OakrepianpHHN oOmik, Oypa KyTacra
WIAMUCTiCT. OIHUM 13 eEeKTHBHUX 3ac00iB 3aXUCTy B
TEXHOJIOTi BUPOIILYBAHHSA COi € BHUPOIILYBAHHS CTIMKHX
coptiB [22].

Pazom i3 po3mmpeHHsIM MOCIBHUX IUIOII COi B MiBHIY-
Homy Jlicoctemy, e BOJOTHIA KIliMaT, 3arpo3a MacoBOTO
OposiBy XBOpoO Ha KyJabTypi 3pocTae. Haitbinbin
HeOe3MeYHNMH XBOpOoOaMH TYT € KyTacTa OakrepianbHa
TUIIMHUCTICTB JINCTSI, IyCTYJILHUN OaKTepio3, HEpOHOCIIO-
po3, cenTopio3 Ta ackoxito3 [15].

BuBUYCHHS CTIHKOCTI CENEKIIHHOTO MaTepiaity coi 1o
NaTOTeHIB BA)KJIMBO IIPOBOANTH Ha PI3HHUX eTarax celeK-
mii. OgHUM i3 IOHAWIIEPIINX 3aBAAHB € MOIIYK DKEpel
CTIHKOCTI 10 OCHOBHHMX XBOPOO, OITiIHKA PiBHS CTIHKOCTI
COPTIB, 3aIPOITIOHOBAHUX BUPOOHHUITBY [13].

HaiiGinpm momupeHi XBopoOW coi:  acKkoxiTos,
nepeHocnopos, dopomrHucTa poca. TexXHONOTis BHPOLTY-
BaHHs coi Mae mependadaT sK NpodinakTUuHI, Tak i
arpoTexHiuHi 3axoqu y 60pors0i 3 xBopobamu. [Ipotn
KOPEHEBUX THWIEH, mepeHocrnopo3y, Oumoi Tta cipoi
THWIEH HaciHHA NpoTpyloioTh benmarom 50 %, 3 kr/t
3epHa; MPOTH acKoxXiTo3y, (Qy3apiody, Oakrepioly —
®dynnazonom 50%, 3—4 kr/1. Butpara Boau s npotpy-
eHHA cTaHOBUTH 5—10 1m/T 3epHa. Ha yerkmx rpyHTax
HACIHHS cOl Iepe]] BUCIBOM MOXYTh 00pOOIISATH MOITiO1a-
TOM aMOHil0, HaTpito, i3 BMicToM 30-35 % Monibneny
(40-50 T mpemapaTy Ha TeKTapHY HOpMY 3epHa), IO TTiJI-
BUIIY€E CTIHKICTh POCIHH J0 TPUOKOBUX Ta OakTepialb-
HUX XBOpoO y 1,5-4 pasu. YV nmeHw ciBOM HaciHHA coi
00po06isitoTh Przoropdinom (HOpMa mpenapaTy CTaHO-
BuTh 200-300 r Ha rekTapHy HOPMY 3€pHA), 10 CYTTEBO
3HIDKYE PO3BUTOK MEPEHOCTIOPO3Y B Mexkax 7—15 % [5].

Bapro BifizHaUnTH, 10 CEpell arpOTEXHIYHUX 3aX0/IiB
y 60poTh0i 3 XxBOpoOamu coT BaXKITHBUM (PAKTOPOM € ciBOa
B ONTHMAaJIbHI CTPOKH, a TAaKOXX 3arOpPTaHHS HACIHHS Ha
rmouHy 3—4 cM, IO MPHUCKOPIOE HOTO MPOPOCTAHHS 1
3MEHIIY€E YPaKEHHS CXOIB OaKTepialbHUMH XBOPOOaMHu.
Tak, ORI TMi3HI TIOCIBM CHIBHINIE YPaXyIOTHCI
xBopoOamu. [Ipu oOcTe:KeHHI MOCIBIB Ta BUSBJICHHI Ha
JIMCTKAxX COI NEepIINX O3HAK aCKOXiTO3Y, IepeHOCIOpO3Yy,
HEPKOCTIOPO3y, AaHTpPaKHO3y 1 OakTepiody MAOMIIBHO
MPOBOIUTH OONPUCKYBaHHS OOPAOCHKOIO  PiIMHOIO
(4 xr/ra 3a wmigHEM KynopocoMm). Butpatm pobouoi
piguHE pu HazeMHUX 00poOkax — 300—400 s/ra [12].

I[Ipu o00poOmi TOCIBiB  (QyHTIIUAAMH  BAKIHBO
BpaxoBYBaTH iH(HOPMAIIit0, 10 MiCTUThCS Y JlepkaBHOMY
peeCTpl MECTHNHUIIB 1 arpoxXiMikaTiB, TO3BOJCHUX [0
BUKOPHCTaHHS B YKpaiHi [2].

Tkauyk O. Il., AnexceeB O. O. 3a3HadarOTh, IO
3a BciMa IpylaMH CTUIJIOCTI y COpTIB COi, NpoaHaii3o-
BaHMX B JlepkaBHOMY peecTpi, cepelHs CTiHKiCTbh
10 xBopoO Oyia Bucokoro. Halictilikimmmmu 10 XBopoO
Oynu copTH cepeTHbOMi3HBOCTUTIIO! rpymn — 9,0 Garis,
o0 € HaWBHUIMKM OanoM 3 MOXIUBHX. [pyma yibTpa-
CKOPOCTHUTIINX COPTIB Majla CepeqHii 0an cTifKocCTi 0
xXBOpoO — 8,8, rpyma cepeTHLOPaHHBOCTUTIIHX 1 CEPEAHBO-
cturmux — mo 8,6 ©OanmiB, Tpyma paHHBOCTHUINIMX —
8,5 6amnis [19].
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VY JliBobepexxnomy Jlicocreny Ykpainu peainizaris
TEHEeTHYHOrO TOTEHIially NPOJYKTHBHOCTI HOBITHIX
coptiB coi gocsrae ymme 50—70 %. Takwuil mokazHUK
HU3BKOI peaizallil reHeTHYHOT0 MOTEHIiaTy COpPTIB coi
NOB’SI3aHUI 3 LIIMM KOMIUIEKCOM (hakTopiB, ae Oe3-
YMOBHO 3HAa4HHH BIUIMB Mae (iTocaHITapHWIA CTaH
mociBiB. CyTTeBHH BIUMB Ha (YOPMYyBaHHS YPOKalHOCTI
KyIbTypH MaroTh TpuOHI Ta OakTepianbHI XBOpOOH
coi [10].

JloBom IIKOJMOYMHHUMH € 30YAHUKA KOPEHEBUX
THHJICH, KOTpi 37aTHI 30epiraTucs sSK y IPYHTI, Tak i B
HaciHHeBOMYy Marepiani. O3HaKM ypaKeHHs MOXKHA
crocrepirat Bia ¢a3u mpopocTaHHs HACIHHS JI0 MTOBHOT
CTHTJIOCT] KyJIbTYpH. |HTEHCUBHE MOIIUPEHHS Ta PO3BHU-
TOK KOPEHEBHUX 'HUJICH CIIPUYHHSIE HAKOTIMYEHHS ITaTore-
HIB y IPYHTI Ta CIPHUATIIUBI NOTOAHO-KIIMAaTH4HI YMOBH
JUIA X PO3BHUTKY [14].

EdexTuBHI cHCTeMH 3aXHCTy COi Bil KOPCHEBUX
THHJICH MaroTh 3a0e3MedyBaTH MIarHOCTHKY XBOPOOH 3i
BCTAHOBJICHHSIM BHIOBOI NPHHAIEKHOCTI IaTOT€HYy Ta
Jokepen iHdexii [4].

®Dy3apio3 € ofHIEI 3 HAHOLIBII MIKIITHBUX XBOPOO
coi, IO CIOCTEPIraeThcs y BCIX 30HAX BUPOIIYBAHHS
KyJabTypu B YKpaiHi. JlocuTh cuibHa MOIIUPEHICTH
(dy3apio3iB cHoOCTEpiracThcsi 4epe3 MIUPOKE BHUIOBE
pizHOMaHITTS TpubiB poxmy Fusarium Link, a Takox
3HaYHUH CHEKTp iX MPUCTOCYBAaJbHHUX peakuiil. Bumose
pizHOMaHITTS TpuOiB poxmy Fusarium, sKi ypaxyloTh
coro B ymoBax Jlicoctenmy VYkpainu: F. oxysporum,
F. javanicum, F. solani, F.gibbosum, F. moniliforme,
F. culmorum, F. sporotrihiella [11].

[IpodinakTruHi 3aX011 MTPOTH KOPEHEBOT THHJII TTOJIS-
raloTh y mig0opi CTIMKKUX COPTIB, JOTPUMAaHHI CiBO3MIiHH,
BHUKOPHUCTAHHI SIKICHOTO TIOCIBHOTO MaTepiaiy [26].

Jis  eeKTHBHOTO BHPOILIYBaHHS Yy BHUPOOHHUIITBI
COpTiB cOi HEOOXITHUM € BUBUEHHS COPTOBOTO pi3HOMa-
HITTS [UII MAaKCUMAIIBHOI peai3alii reHeTHIHOTO TTOTEH-
Hiary KyJbTypH B YMOBaX KOHKPETHOTO PETIOHY.

MeTta goCJIiaKeHHs

Mera [nocHiDKEHHS — MpOaHai3yBaTH COPTOBI
pecypcu coi 3a MOKa3HUKaMH CTiHKOCTI 10 (y3apiosy,
ACKOXITO3y, MEPEeHOCHOpo3y, OaKTepiody, CemnTopiosy,
€KOJIOTIYHOI CTIMKOCTI, a TAKOXX MOKa3HHUKAMHU YpOXKaii-
HOCTI Ta SKOCTi 3epHa.

3aeoanna NOCIIIXEHHS: BU3HAYUTHA Oall CTIHKOCTI
CydYaCHHX COPTIB COi JIO TakHX XBopoO, ik ¢y3apios,
ACKOXITO3, IIEPEHOCIIOPo3, 0aKTepio3, CENTopio3; MpoaHa-
JM3yBaTH ypOKAHHICTE COPTOBOTO PI3HOMAHITTS COi,
SIKICHUH CKJTaJ] HACIHHS 3a MIOKAa3HUKAaMH BMICTy Oijka Ta
oJIil; BUAIJIMTH COPTH COI, IO MOETHYIOTh KOMIUIEKCHY
CTIMKICTh 70 XBOpOO 3 BHUCOKHM PIBHEM TI'€HETHYHOTO
MOTEHITialy YpOXKaWHOCTi; MpoaHaJi3yBaTH EKOJIOTIYHY
CTIMKICTh COPTIB COi [0 HECHPHUATIMBHUX EKOJOTIYHHX
(haxTOpPiB MPOTATOM BETeTAIlii.

Martepiauu i meToau
JlociKeHHsT COPTOBOTO CKIIAAy COi Ha CTIHKICTh JI0

dy3apiosy (Fusarium Link), ackoxito3y (Ascochytaso
jaecola  Abramov), mepeHocniopody (Peronospora

manshurica  Sydow),  Oakrepiody  (Pseudomonas
savastonoi pv. glycinea), centopiosy (Septoria glycines
T. Hemmi), noka3HUKH YpO>KaiHOCTI Ta SIKOCTI 3€pHa,
€KOJIOTIYHY CTIMKICTh 3IMCHEHO Ha OCHOBI aHai3y
Jlep:kaBHOTO pPEECTpPY COPTIB DPOCIHMH, NPUAATHUX JO
nomupeHHs B YkpaiHi Ha 2024 pik [3], Odimiitanx
OIKCIB COPTIB POCIHH 3a MMOKa3HHKAMU TOCIIONapPCHKOI
npuaatHocTi 11t ymoB Jlicocteny Ykpainu y Bronetensx
«OxopoHa mpaB Ha copTu pocius» [HpopMmariitHO-
noBinkoBoi cucteMu «Copt» [9]. CrilikicTs copTiB coi
JI0 XBOPOO, MMOCYXH, BHISTAaHHS POCIIUH i OOCUIIaHHS Ha-
CIHHS BU3HAa4YeHa 3a JIeB’ATHOAIBHOIO  IIKAJIOO
(1-9 6aumiB), 3rigHo sK01 9 OayiB — HaWBHIIA CTIHKICTH,
a 1 Gan — HallHMXKyYa.

PesyabTaTn Ta iX 00roBopeHHs

Jis 60poTeOH 3 XBOpOOaMHU coi, 0COOIHBO IiHHIM
€ CTBOPEHHS Ta BIPOBAKCHHS y BUPOOHWYI yMOBH
CTIMKMX 0 HUX COPTiB. BUKOpUCTaHHS y BUPOOHUIITBI
COpTIB, CTIMKHX OO XBOpPOO, € HAWOULIBII EKOJOTIYHO
Oe3neyHIM, CKOHOMIYHO €()EKTHBHHUM 3aX010M [8].

Coptu coi 3rigHO 3 Jep)KaBHOIO KBali(iKaIiifHOO
eKCIePTHU30I0 i3 BU3HAYEHHS IPHUIATHOCTI JI0 TOIIUPEHHS
B YkpaiHi O0O0OB’S3KOBO OI[IHIOIOTH 3a CTIHKICTIO
(TONEPaHTHICTIO) 0 YpaKeHHSI XBOpoOaMu. ATPOEKOIIO-
TiYHY CTIMKICTh COPTIB €Oi JO XBOpPOO BH3HAYAIOTH
3a BEJIMYMHOIO ITOKAa3HHWKIB CTIHKOCTI MO0 YpaKeHHS
HaWMOMIMPEHIIIMMHA ~ XBOPOOaMH:  IEPOHOCIIOPO30M,
ACKOXITO30M, 0aKTepio30M, CEenTopio3oM Ta (y3apio3oM.
JepxaBHUH peecTp COpPTIB POCIHUH, IPUAATHHX JO
nomupeHHs B Ykpaini Ha 2024 pik HaniuyBas 340 copTiB
cof sIK BITYM3HSHOTO, TaK 1 IHO3EMHOT'O MMOXOXKEHHS [3].

PiBenp crifikocti 10 ¢y3apiody Ha piBHI 9 OaiiB
tdopmysam 200 copriB [epxkaBHoro Peectpy (puc. 1).
Bucoky crifikicte 10 ¢y3apiozy Ha piBHI 9 OamiB y
MO€HAHHI 3 BUCOKOIO YpoXKalHICTIO Manu copTu: Ppine,
Kinrcron, Jlicka, Kom6inarop, Cmaparn, EC Konekrop,
A®K Tewmmno, Craitn 07)K22, Crine 11H20, Atpaxrop,
Kobyxko, Abaka, ADK Cupin, PXKT Caremnisa, EC Bizurop,
PXXT Caky3a, Caccekc, PXXT Canbca, AnsBecta, OAIL
Kenni, OAIL] Arrika, Anicis, EC Kommeritop, [lakora,
Kpicrian, Caxapa, [lokaxonTac, Axijnea.

180 copriB JlepxaBHoro Peectpy MaiaM BHCOKY
CTIMKICTh 70 ackoxito3y Ha piBHI 9 OamiB (puc. 2).
Bucoky cTiliKicTh 1O ackoxiToly Ha piBHI 9 OamiB y
MOETHAHHI 3 BHCOKOIO YPOXKAHICTIO Malld COPTH:
Axinea, ITokaxonrac, Jlakora, EC Kommetitop, Amicis,
OAILl Artrika, OAIl Kenni, AnmeBecta, Caccekc, PXKT
Caxy3a, EC Bisurop, Abaka, Atpakrop, Kodyko, Crine
11H20, Craitn 07K22, A®K Temmno, EC Komnekrop,
Cwmapara, Kom6inarop, @pine.

V¥ 153-x copriB coi JlepaBHOTO peecTpy CTIHKICTB 10
nepeHocnopo3dy Ha piBHi 9 OamiB (puc. 3). Bucoky
CTIHKICTh IO TIEPEHOCTIOPO3Y Ha PiBHI 9 OaliB Ta BUCOKY
ypoXKalfHICTh TO€THYBaIHM copTu: Axinea, [TokaxoHrac,
Amiciss, A®K Cmpin, Kobyko, Craitn 07XK22, AD®K
Tewmmo, Kombinatop, Kinrcron, ®pine.

Y 112-tu copTiB coi JIepkaBHOTO peeECTPyY CTIHKICTB IO
GakTepiosy Ha piBHI 9 GaniB (puc. 4). Bucoky crilikicTs 10
GakTepio3y Ha piBHI 9 OaJliB Ta BUCOKY YPOXKaHHICTb MOEI-
HyBaiu coptu: Axinea, EC Komneritop, Anicis, Caccexkc,
PXT Caxy3a, Crine 11H20, Craita 07)K22, Cmaparg.
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Puc. 3. T'icrorpama po3noziny cydacHHX COPTIB COl
3a CTIHKICTIO 10 TIEPEHOCTIOPO3Y

YV 138-mu coprtiB coi JlepkaBHOTO peecTpy CTIHKICTh
o cenTopiody Ha piBHI 9 OamiB (puc. 5). Bucoky
CTIMKiCTP H0 cemTOpioly Ha piBHI 9 OamiB Ta BHUCOKY
yposkaiiHicTs moenuyBanu coptu: Kpictian, EC KomnerTi-
Top, Amicist, Kobyko, Crine 11H20, Craiin 07K22, AOK
Tewmno, EC Konexrtop, Cmaparz.

Coptu coi, criliki 10 XBOpoO, MalOTh MEBHI 0COOIIH-
BOCTI BHKOPUCT@HHS y BHPOOHHMUTBI. BuporryBanHs
TaKUX COPTIB CHPHSIE€ 3MEHIICHHIO YPa)XEHHsS POCINH
OCHOBHMMH XBOpoOamu coi (dy3apio3, ackoxiTos,
MIEPOHOCTIOPO3, CEeNnTopio3, OakTepio3), mo 3ade3meuye
cTalipHI CXOAW, KpalIuid picT 1 pPO3BHUTOK POCIHUH
YOpOIOBX Bererarii. BuporyBaHHs copTiB, CTIHKHUX 10O
XBOpOO, a€ 3MOTY CKOPOTHTH KUTBKICTh (DYHTIIHIHHUX
00po0OK, IO 3HIKYE BHPOOHWYI BUTPATH Ta IiABHIILYE
eKOJIOTIuHy Oe3neKy BHpOIIyBaHHS KyibTypu. Coptu
XapaKTepU3yIOThCs OUIbII CTAOLILHOK YPOXKAMHICTIO Ta
SKICTIO HACIHHA MPHU PI3HUX TIPYHTOBO-KIIIMAaTHUHHX
YMOBax, OCOOJIMBO B POKH 3 IIiJIBHIIEHOIO BOJIOTICTIO,
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220

200

180

160

140

120

100

Kimsxicrs coprin

)

80

60

40

20 /

6,5 7.0 75 8,0 8,5 9,0

Bax criiikocti

Puc. 2. T'icrorpama po3nofiny cydacHHX COPTIB COi
3a CTIHKICTIO IO aCKOXiTO3y
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Puc. 4. T'icrorpama po3noziny cydacHHX COPTIB Ol
3a CTIHKICTIO 10 OakTepio3y

KOJIM PO3BUTOK XBOPOO MOCHITIOETECS. BripoBajkeHHsS y
BUPOOHHUIITBO COPTIB COI, CTIMKHX 1O XBOpOO, CIpuse
MiIBUIICHHIO €KOHOMIYHOT €(peKTUBHOCTI BUPOIyBaHHS
KyabTypH [20].

VY pesynbrari aHanizy JlepkaBHOTO PEECTPY COPTIB
POCJIMH 3a CTIMKICTIO 10 XBOPOO BUIIJICHO COPTH COi, SKI
BIJIPI3HSIIMCS KOMIUIEKCHOIO CTiliKicTIO 10 (y3apiosy,
aCKOXiTO3y, epeHOCTIOPO3y, 0aKTepio3y, CENTOpio3y Ta
MaJll BHCOKHH piBeHb (OPMYBaHHS YPOXKAWHOCTI, Ha
piai 3,5 1/ra i Bume: @pine (3,50 1/ra), Kinrcron
(3,51 1/ra), Jlicka (3,52 1/ra), Kombinarop (3,52 1/ra),
Cwmaparzn (3,58 1/ra), EC Konexrop (3,63 1/ra), A®K
Temno (3,64 t/ra), Craitn 07X22 (3,65 t/ra), Crine
11H20 (3,66 1/ra), Artpaktop (3,68 T/ra), KoOyko
(3,68 1/ra), Abaka (3,69 1/ra), A®K Cnpin (3,69 1/ra),
PXT Carenis (3,73 1/ra), EC Bisurop (3,75 t/ra), PXKT
Cakysa (3,77 1/ra), Caccekc (3,79 t/ra), PXKT Caisca
(3,82 1/ra), Anpeecta (3,84 1/ra), OALL Kenni (3,87 1/ra),
OAIl Arrika (3,91 1/ra), Admicia (3,93 1/ra),
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EC Kowmmetitop (3,96 1/ra), Jakora (3,97 1/ra), Kpicrian
(4,02 1/ra), Caxapa (4,05 1/ra), [Tokaxonrac (4,08 t/ra),
Axinea (4,38 1/ra).
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Puc. 5. T'icrorpama po3noity cy4acHHX COPTIB COi 3a
CTIHMKICTIO 1O cenTopio3y

Taoauna 1

Bupineni coptu coi pazoM 3 BHCOKOIO CTIHKICTIO
JI0 XBOpOO Ta yposkaitHicTio BHIE 3,5 T/ra BiAPI3HSUIHACS
MOKa3HUKAaMHU SIKOCTI 3epHa. Bwmicr Oinka y BHIUICHHX
coptiB coi cranoBuB: Jlicka (44,6 %), KomGinarop
(43,2 %), OAILL Artrika (42,1 %), PXXT Caky3a (42,0 %),
Abaka (41,8 %), PXXT Camnbca (41,6 %), EC Kommeritop
(41,5 %), PXKXT Careniz (41,5 %), Axinea (41,4 %),
AmpBecra (40,4 %), AD®K Cmpia (40,4 %), Caccekc
(40,4 %), OALl Kenni (40,3 %), EC Bisurop (40,2 %),
Kiarcron (40,2 %), Craitm 07X22 (40,1 %),
Amiciz (40,0 %), Atpaxrop (40,0 %), EC Komekrop
(39,9 %), Ilokaxonrtac (39,6 %), Caxapa (39,7 %),
Cwmaparn (39,6 %), ADK Temmo (39,3 %), Haxora
(39,3 %), Kobyko (39,1 %), Kpicrian (38,5 %),
Crine 11H20 (37,3 %), ®pine (37,2 %).

BwMmict omii y BuAiTEHHX COPTIB cOi CTAaHOBHB:
Opine (22,6 %), Kobyko (22,3 %), ADK Temmo
(22,1 %), Atpakrop (22,0%), Kpicrian (22,0 %),
OAIl Kenmi (21,9 %), Iokaxonrac (21,9 %), Caccekc
(21,9 %), Cmaparn (21,9 %), dakora (21,6 %), Anpecta
(21,3 %), Kinrcton (21,3 %), EC Koxexrop (21,2 %),
PXT Caremis (21,2 %), Caxapa (21,2%), Aumnicia
(21,0 %), Aximea (20,8 %), EC Bizutop (20,8 %),
Crine 11H20 (20,8 %), A®K Cmpin (20,6 %), OALL
Arttika (20,6 %), PXKT Cannca (20,6 %), PXKT Cakysa
(20,6 %), Craite 07XK22 (20,6 %), Abaka (20,4 %),
Kombinatop (19,5 %), Jlicka (19,4 %), EC Komnetitop
(18,5 %) (mabn. 1).

[Toka3HUKM CTIMKOCTI Cyd4acHHUX COPTIB cOi 10 XBOPOO, YpOXKaiHOCTI Ta SKOCTI HACIHHS

S CriiikicTh, 6aJliB Bwict, % VposkaiHiCTb,

(hy3apiosy ACKOXITO3Y MIEPEHOCIIOPO3Y OakTepiosy cenTopiosy Oinka ol T/ra
Axinea 9 9 9 9 8 41,4 20,8 4,38
IlokaxonTac 9 9 9 8 7 39,6 21,9 4,08
Caxapa 9 8 8 8 8 39,7 21,2 4,05
Kpicrian 9 8 8 7 9 38,5 22,0 4,02
JlakoTa 9 9 8 8 8 39,3 21,6 3,97
EC Kowmneritop 9 9 8 9 9 41,5 18,5 3,96
Auicis 9 9 9 9 9 40,0 21,0 3,93
OAIJ Attika 9 9 8 8 8 42,1 20,6 3,91
OAIL] Kenpni 9 9 8 8 8 40,3 21,9 3,87
AnbBecTa 9 9 8 8 8 40,4 21,3 3,84
PXT Cainbca 9 8 8 8 8 41,6 20,6 3,82
Caccekc 9 9 8 9 8 40,4 21,9 3,79
PXT Cakysa 9 9 8 9 8 42,0 20,6 3,77
EC Bizurop 9 9 8 8 8 40,2 20,8 3,75
PXT Carenis 9 8 8 8 8 41,5 21,2 3,73
Abaka 9 9 8 8 8 41,8 20,4 3,69
ADK Cripin 9 8 9 7 8 40,4 20,6 3,69
ATtpakTop 9 9 8 8 8 40,0 22,0 3,68
Kobyko 9 9 9 8 9 39,1 22,3 3,68
Crine 11H20 9 9 7 9 9 37,3 20,8 3,66
Craiin 072K22 9 9 9 9 9 40,1 20,6 3,65
ADK Temno 9 9 9 8 9 39,3 22,1 3,64
EC Konekrtop 9 9 8 8 9 39,9 21,2 3,63
Cwmaparn 9 9 8 9 9 39,6 21,9 3,58
Kombinarop 9 9 9 7 8 432 19,5 3,52
Jlicka 9 8 8 8 7 44,6 19,4 3,52
Kinrcron 9 7 9 8 7 40,2 21,3 3,51
Dpine 9 9 9 7 8 37,2 22,6 3,50

Copt coi Auicis Mae cCTidkicTh 10 (y3apiosy,
aCKOXiTO3y, TIIepeHOCIIopo3y, OakTepio3y, CEnTopiosy
Ha piBHI 9 OamiB i dopmye ypoxaitmicts 3,93 T/Ta.

Craita 072K22 Takoxx Mae CTIHKICTB 10 (y3apio3y, acKo-
XiTO3y, IEPEHOCIOPO3y, OaKTepio3y, CENTOPioly Ha PiBHI
9 GamiB i popmye ypoxaitHicTh 3,65 T/Ta.
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@dopMmyBaHHS BHCOKMX IIOKa3HHUKIB CTiHKOCTI /10
XBOpOO, Ha piBHI 9 OaJliB, 1 BUCOKOTO PiBHS YPOXKalHOCTI
CTaJI0 MOXITUBHM CaMe 3aBJISTKH TIpalli CeNEKIlioHepiB [24].

VY nOCHiPKEHHAX BITYU3HSIHHUX YYEHHX BCTAHOBIICHO,
IO Y CErMEHTI CKOPOCTHUIJIMX Ta YJIbTPACKOPOCTUTIHMX
COpTIB coi, o BHeceHi 10 JlepKaBHOTO PEeECTpPy COPTIB
pociuH Ykpainu Ha 2021 pik, HAHBHUIOIO CTIMKICTIO IO
XBOpOO BinpizHsIHCca coptu ABaHTIOpuH, Ko03a, [lioHa,
Appata, PorisusHka Ta ApHiKa, 3 piBHEM CTiHKOCTI IO
9 GamniB; HAMOLTBII Ypa3IUBUMH JI0 XBOPOO OyiH COpTH
coi Jlerenma — 8 Oaxis, ['eba — 8,5 Oama. IlepeBakHa
OIIBLIICTh COPTIB COT PaHHBOCTHUINIOl TPYNH € BUCOKO
CTIMKUMH 710 XBopoO, kpim copriB [amiek, Omnyc,
Binpmianka. Cepenniii  0an  criiikocTi 10 XBOpoO
JIOCHIZDKYBaHUX COPTIB  COI  cepeAHbOPaHHBOCTHUIIIOT
coi ctanoBuB 8,6 6aya. HaliBuimii 6aj CTIKOCTI 10 XBO-
po6 — 9 GaiB, manu 97 copTis coi. HaliHmwkuuii 6ai cTiii-
KOCTi JI0 XBOpoO Maiu Taki coptu: ApreMiga — 6 Oauis,
Acyka, Butsa3p 50 — mo 7 GamiB. CTilKicTh 1O XBOpOO

Taoauusa 2
[Toka3HUKM €KOJIOTIYHOT CTIMKOCTI Cy4acHHX COPTiB

JOCIHIJDKYBAaHUX COPTIB COT CEPEIHBOCTHUINION TpYITH
craHoBWiIa 7-9 GaiiB. Yci cepeaHbOII3HBOCTUTII COPTH
coi Oyl BHCOKOCTIHKMMH JO XBOpoO 13 Oanom
criikocti 9 [7].

CTBOpEeHHS CTIKUX COPTIB € BaYKJIMBOIO CKIIAJ0BOIO
YACTHHOI 1HTETPOBAHOTO 3aXUCTy POCIHH, OCKIIBKH
JIO3BOJISIE TIOEAHYBAaTH TEHETHUYHY CTIMKICTH COpTY i3
arpOTEXHIYHUMU Ta 010JIOTIYHHMH 3aX0JaMH 3aXHUCTY.

Ha criiixicTb pociinH coi 10 XBOPOO MaroTh BIUIHMB SIK
TCHOTHIT COPTY, TaK i MOTOJHO-KITIMATUYHI YMOBH, IIO
(hopMyrOTECS T Yac BereTaii. 3a TPUBATICTIO BErera-
IIHHOTO Tepioy COPTH COi BUAUICHI 3 KOMIUIEKCHOIO
CTIHKICTIO 0 XBOPOO Ta BUCOKHM PiBHEM YPOXKaHHOCTI
PO3MOIIIMIINCS MiXK IBOMa IpyIlaMu CTUTIIOCTi: PaHHBO-
CTHUTJIAa Ta CEpEAHBOCTUTIIA. B MexaxX BHIIJICHUX COPTIB
HanOUTem misHpocTUTINH — CTiHe 1 1H20 MaB TpuBamicTh
nepioxy Bereramii 133 mo0Ou, HAWOLTBIT paHHBOCTHUT AN —
Abaxka, TpuBaJicTh nepiony Bereraiii craHoBuB 109 ni6
(maébn. 2).

TpuBaiicTs BereTamifHoro

CriiikicTh, 6aJiiB

Gl nepiony, b OOCHITaHHS HACIHHS BIUISITAHHS POCIHH MOCYXH
Axinea 121 9 9 9
IToxaxonrac 120 9 9 9
Caxapa 114 9 9 9
Kpicrian 124 9 7 9
Jlakora 124 9 7 9
EC Kowmmertitop 132 9 9 9
Auicist 114 9 9 9
OAII Artrika 125 9 8 9
OAII Kenni 118 8 9 9
AnbBecta 113 9 9 9
PXT Canbca 112 9 8 9
Caccekc 111 9 8 9
PXT Cakyza 115 9 8 9
EC Bizurop 115 8 9 9
PXT Carenis 114 9 8 8
Abaxa 109 8 9 9
A®K Crpiu 127 9 6 9
AtpakTop 110 9 9 9
Kobyko 115 9 9 9
Crine 11H20 133 9 9 9
Craita 07XK22 119 8 8 8
AODK Temno 115 9 9 9
EC Konekrtop 114 9 8 8
Cmaparz 121 9 9 8
Kombinarop 117 9 9 7
Jlicka 117 9 9 9
Kinrcron 116 9 9 9
Dpine 113 9 9 9

CTiliKiCTh 10 OOCHITIaHHS HACIHHS Yy BUIICHUX COPTIB
coi mepeOyBasa Ha piBHI 9 OaniB, JMIIe Yy COPTIB
OAILl Kenni, EC Bisutop, Abaka, Craitn 07X22
CTIHMKICTH 10 oOcumaHHs ctaHoBuia 8 OaniB. ITokasHHK
CTIMIKOCTI POCNMH JI0 BHJISTAHHS BUSBUBCS HAOiIBII
MIHJIMBHM 1 po3nofinuBes Mixk copramu: OALL Atrika —
8 OaniB, PXKT Camnbca — 8 6amiB, Caccexc — 8 0ariB,
PXT Caky3a — 8 6GamniB, PXKT Catenis — 8 OamiB, EC
Komekrop — 8 6anis, Craita 07)K22 — 8 6aunis, Kpicrian —
7 6amniB, Jlakota — 7 6aniB, A®K Cmpin — 6 Oamis.
VY 18-t coprtiB 3 28-MU BUALICHHX Oaj CTIHKOCTi 1O
BIJISITAaHHSI CTAaHOBUB 9 OaimiB. 3 28-MU BUIUICHUX COPTIB
coi piBeHb CTIHKOCTI IO TIOCYXH CTAaHOBUB 9 OaliB — y
23-x coprtis, y copty Cmaparg — 8 6ani, EC Konektop —

8 Oams, Craitn 07K22 — 8 Oams, PXKXT Caremst —
8 OaniB, Kombinarop — 7 GaniB. CTiliKicTh 10 NOCYXH
B YMOBax 3MiH KIIMary € Ba)JIMBOIO aJaNTHBHOIO
BJIACTHBICTIO COPTY.

BucnoBku

VY pesynbraTi anamizy JlepaBHOTO pPEECTPY COPTIB
pociuH BumiieHo coptu coi: ®pine, Kinrcron, Jlicka,
Komb6inatop, Cmaparn, EC Komektop, APK Tewmro,
Craita 07)K22, Crine 11H20, Atpakrop, Kobyko, Abaxa,
A®K Cnpin, PXXT Carenis, EC Bisutop, PXXT Caky3a,
Caccekce, PXXT Cansca, Anpecta, OAILL Kenmi, OAI]J
Artika, Aumicis, EC Kowmmertitop, [lakora, KpicrtiaH,
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Caxapa, [Tokaxonrac, Axinea, 0 BiIPi3HIIUCS KOMILIC-
KCHOKO CTIHKICTIO JO TaKuX XBOpoO sk ¢y3apios,
aCKOXITO3, II€peHOCIopo3, OakTepio3, cenTopio3 Ta
(dopMyBanM BUCOKHH pIiBeHb BpOXAaWHOCTI Ha pIiBHI
3,5 1/ra i Bume. YpoXKaHICTh y BHAUICHUX COPTIB cOi
nepedyBaia B Mexax Bin 3,5 T/ra y copry ®pine mo
4,38 T/ra y copry Aximea. Bwmict Oinka y BuAiICHHX
copTiB coi BapitoBas Bix 37,2 % y copty ®Ppine 1o 44,6 %
y copty Jlicka. Bmict oxmii OyB y mexax Bix 18,5 %
y coprty EC Kowmmeritop no 22,6 % y copry Dpine.
CrilikicTh 10 OOCHIIaHHA HACIHHS Y BHIIICHIX COPTIB cOl
3HaxoJwiacs Ha piBHI 9 OaniB, jume y 4-x coOpTiB —
8 GauiB. [Toka3HHMK CTIHKOCTI POCIHMH O BWIATaHHs OyB
BapiabenbHuM: y 18-t copTiB 3 28-Xx CTiHKiCTh 10
BUWISITaHHS — 9 OaniB, y 7-Mu copTiB — 8 OaniB, y 2-x
copTiB — 7 6aniB, y 1-ro copty — 6 6aiB. 3 28-Mu BuIiIC-
HHUX COpPTIB coi — y 23-X COpTIB piBeHb CTIHKOCTI /0
ITOCYXHY CTaHOBHB 9 0aiiB, y 4-X coptiB — 8 OaniB, y 1-ro
copty — 7 6aniB. HassBHUIT COPTOBUII MOTEHITIAN KYIBTYypH
3a0e3meuye MOKIMBICTE 00paTH agalNTHBHHUKA O BiIIO-
BIIHUX IPYHTOBO-KIIMATHYHUX YMOB COPT COI, MIO
MaTHME CTiHKICTh IO XBOp0O, HECIPHUATINBUX yMOB
HaBKOJIMIIHBOTO CEPeIOBHINA, Oyle YpoKaiHuM, 3
BHCOKHMH TIOKa3HUKAMU SIKOCTI HACIHHS.

Ilepcnexmusu nooanvuiux 0ocriodxcens OyIyTh Cps-
MOBaHI Ha BHU3HAYCHHS arpoEKOJOTiYHOi CTIHKOCTI
CYYacHUX COPTIB CO1 JI0 HECHPHUATIWBUAX a0iOTHYHUX
Ta OIOTMYHUX CTPECIB, IO € AKTyaJbHUM 3aBIAaHHSIM B
YMOBax 3MiH KJIiMary.

Kondukr inTepecis

ABTOpHU CTBEPJUKYIOTH IIPO BIJICYTHICTH KOHQIIIKTY
IHTEepeciB 100 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JOCIILKEHb.
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V. Shuleshchenko Chickpea is a strategically important pulse crop, the expansion of its acreage being constrained by a complex of

E-mail: pests whose harmfulness intensity significantly increases under conditions of global climate change and increased
vadym.shuleshchenko@pdau.cdu.ua hydrothermal stress. The aim of the study was to investigate the population dynamics of key chickpea phytophages
and to evaluate the effectiveness of biological and chemical protection systems on the Zekhavit and Kira varieties.
Field studies were conducted on experimental plots in the Myrhorod district of the Poltava region during 2023—

Poltava State Agrarian 2024. The objects of the study were two chickpea varieties: Zekhavit and Kira. The subject of the research covered
University, the dynamics of spread, species composition, and the degree of harmfulness of the phytophage complex, as well as
Skovoroda Str., 1/3, the comparative effectiveness of biological and chemical insecticidal protection schemes. It was established that in
Poltava, 36000, Ukraine the extremely droughty year of 2024, the total plant infestation index on the control variants increased by 26-28 %

compared to 2023. This increase was directly caused by a significant rise in the population of dominant pests such
as the leaf miner fly, thrips, and moths. A comparison of the varieties revealed that the Kira variety demonstrated
higher natural resistance to the pest complex compared to the Zekhavit variety in the unprotected plots. However,
the application of any protection measures, particularly the chemical ones, leveled the detected varietal differences,
indicating the dominant influence of the protection system over varietal characteristics in years of high risk. The
biological scheme, based on the use of entomopathogenic agents, provided an average reduction in the total
infestation index by 44-46 %. Its effectiveness was sufficient against leaf miner flies, thrips, and moths, but its
overall performance noticeably decreased during droughty periods due to unfavorable conditions for the viability
and reproduction of biological agents. The chemical protection scheme demonstrated the highest stability and
effectiveness, achieving a reduction in the infestation level by 72—-74 % regardless of the variety and agro-climatic
conditions. The obtained results highlight the strategic necessity of transitioning to an adaptive chickpea protection
system, in which biological agents are recommended under moderate pest pressure, while the timely use of chemical
insecticides is necessary to stabilize yields and combating extreme outbreaks of harmfulness under moisture-deficit
conditions.

Keywords: adaptive strategy, harmfulness, varietal resistance, infestation level, Agromyzidae, Bruchus pisorum,
Delia platura, Helicoverpa armigera.

Biosioriynmii i XiMiyHM#A KOHTPOJIb WIKIAHUKIB HYTY (Cicer arietinum L.) B ymoBax
JliBoOepexHoro Jlicocremy Ykpainu

B. A. lllynemenko

[osrrasesKuii qepKaBHHmit HyT € crparteridyHo BaXJIHBOIO 3¢pHOO000BOIO KyJIBTYpOIO, POSLIMPEHHS MOCIBHUX IUIOMI SKOI CTPHMY€EThCS
KOMIIIEKCOM IIIKiJHUKIB, iHTCHCHBHICTb IIIKOJIOYNHHOCTI IKMX 3HAYHO 3POCTAa€ B yMOBAX INI00ATbHIX KIIMATHYHUX
3MiH 1 HOCHJICHHS TiPOTEPMIYHOTO cTpecy. MeTa — OCHiIUTH THHAMIKY HOMYJSAIiH kimodoBux ditodaris HyTy
W OLIHUTH Pe3yJIbTATUBHICTh OI10OJOTiYHMX 1 XIMIYHMX CHCTeM 3axucTy Ha coprtax 3exaBit i Kipa. ITonbosi
JIOCITIJDKCHHSI TIPOBOAMIIN Ha JOCHIIHMX AinsHKax Mupropojckkoro paiiony IlonraBcekoi obmacTi HmpoTsrom
2023-2024 pokiB. O6’ekToM IOCHi[pKeHHS Oymu 1Ba copTH HyTy: 3exaBiT i Kipa. IIpemmer mocmimkeHHs
OXOILTIOBaB JHHAMIKY MOIIMPEHHS, BUIOBHN CKJIaJ 1 CTYHiHb IIKOJZOYMHHOCTI KOMIUIEKCY (iTo(aris, a Takox
MOPIBHSJIbHY €(EKTHBHICTH OIOJNOTiYHOI Ta XiMIYHOI CXeM IHCEKTHLHMIHOrO 3aXHcTy. 3’ICOBaHO, IO B
eKCTpeMalibHO nocynuimBoMy 2024 polii CyMapHHUii iHIEGKC ypaXKeHHsI POCIIMH Ha KOHTPOJIBHHUX BapiaHTax 3pic Ha
26-28 % nopiBusHo 3 2023 poxom. Leil npupict OyB NpsIMO 3yMOBJICHHUH iCTOTHMM 30UIBLIEHHSAM YHCEIBHOCTI
TaKUX JOMIHYIOYHX IIKiJHHKIB, K MiHyI04a MyXa, TPHIICH Ta cOBKHU. [Ipy HOPIBHAHHI COPTIB BUSIBIIECHO, IO COPT
Kipa mpoaeMoHCTpyBaB BHIIly IPHPOJHY CTIHKICTh JO KOMIUICKCY IIKiTHHUKIB IOPIiBHSHO i3 COPTOM 3€XaBiT Ha
KOHTPOJIBHUX JAUISHKaX. 3acTOCyBaHHs OyAb-fKOI CXEMH 3aXHCTy, OCOOJIMBO XiMIYHOi, HiBEJIIOBAJIO BHSBJICHI
COpTOBI Bi]MIHHOCTI, [0 JOBOAMTH MEPLUIOYEPrOBHil BIUIMB CHCTEMH 3aXHCTy HaJl COPTOBUMH OCOOJIMBOCTSAMH B
POKHM BHCOKOTO pH3HMKy. bionoriuHa cxema, 3aCHOBaHa Ha 3aCTOCYBaHHI EHTOMOINATOTEHHHX IPEMapariB,
3abe3neunia cepeiHe 3HIKEHHS CyMapHOTO iHeKCy ypaxeHHs Ha 44-46 %. 1i edexTupHicTh Gyma JOCTaTHROIO
IIPOTH MIHYFOUMX MyX, TPHIICIB i COBOK, ane ii 3araibHa pe3yJbTaTUBHICTh MOMITHO 3HM)KyBalacsl B MOCYIILTHBI
Mepio Yepe3 HECTIPUSTINBI YMOBH JUIS )KUTTENISUIBHOCTI Ta PO3MHOXKEHHS 010JIOTTYHMX areHTiB. XiMiyHa cxema
3aXHCTy NPOAEMOHCTPyBaja HAWBHUIIY CTaOIIBHICTh I PE3yIbTaTHBHICTb, IOCATAIOYH 3MEHILICHHS PiBHS yPa)KCHHS
Ha 72-74 % He3anexHO Bix copTy W arpokiiMaTHdHHX ymoB. OTpHMaHi JaHI ITiJKPECIIOIOTH CTpaTeriuHy
HEOOXITHICTh Mepexo.1y 70 aJanTHBHOI CUCTEMH 3aXUCTY HYTY, /I¢ 0i10JI0Ti4Hi 3ac00M AOLINbHI 32 YMOBH IIOMIPHOTO
HaBaHTa)XEHHs, TOMI K JuIs cTabinizamii Bpokalo Ta 60pOTHOH 3 EKCTPEMAIBHUMY ClIaJIaxaMU IIKOJIOYHHHOCTI B
yMoBax ne(inuTy BoJIord HeoOXiIHe CBO€YaCHE BUKOPUCTAHHS XIMIYHUX 1HCEKTHLIUIB.

Knaio4oBi c10Ba: aganTHBHA CTpaTeris, MIKOJOYMHHICTh, COPTOBA CTIHKICTh, PiBeHb ypaxkeHHS, Agromyzidae,
Bruchus pisorum, Delia platura, Helicoverpa armigera.
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Beryn

VY cydacHHMX yMOBax arpapHoro BUpOOHMIITBA 3pOC-
Ta€ yBara J10 3epH00000BUX KYJBTYp SK IEPCHEKTUBHUX
€JIEMEHTIB palliOHATI30BaHUX CIBO3MIH, SIKI CIIPHSIOTH
T ABUIICHHIO MIPOAYKTUBHOCTI arpoeKOCHCTEM,
MTOKPAIIEHHIO POMIOYOCTI IPYHTIB 332 PaxyHOK (ikcarii
aTMOoc(epHOTO a30Ty, a TaKoX 3a0e3NedeHHI0 IPOJIO-
BOJIFYOI Ta KOPMOBOI Oe3meku [1, 2]. 3okpema, KynbTypa
HyT (Cicer arietinum L.) Bupi3HseTscs cepen 0000BHX
BHCOKHM BMICTOM Oilka Ta KOMIDIEKCOM MOXHBHHIX
PEYOBHH, IO POOUTH il HIHHOK SK JUIA CIHOXHBAHHS
JIIOIMHOIO, TaK 1 Uil KOPMOBOTO BHKOPUCTaHHS Yy
TBapuHHUNTBI [3, 4]. VYV kpaiHax 3 NOCYLUUIMBUM
KJIIMaToM, TakuXx sk [Hzis ¥ [paH, HYT € BaXIIMBOIO KyJIb-
Typolo, siKa JOToMara€ 30UIBIIMTH  BPOXAHHICTH
CUIBCHKOTOCIIOJJAPCHKUX CHUCTEM 33 pPaxXyHOK CBO€ET
CcTilfiKOCTI 10 cyXuX ymoB [5-7].

B Vxkpaini ciBo3MiHE Ta BHPOOHHIITBO 00O0OBHX
OCTaHHIMHM POKaMH IEMOHCTPYIOTh ICTOTHY IHUHAMIKY:
XO0Ya IUTOMII i/l HyTOM 3aJIMIIAI0THCS IOPiBHSAHO HEBEIIHU-
KAMH, TPOTE JOCHIIPKCHHS BKa3ylOTh HA 3POCTAOUuMi
iHTepec A0 Iii€l KyabTypH SK A0 €KOHOMIYHO cTabisi-
3yI090i aJbTepHATHUBH B yMOBaX 3MiH KJIiMaTy Ta IIiJBHU-
meHnx pusukiB [8—10]. OcoOnamBO 1€ aKTyanbHO Y
JlicocTenoBiit 30 Ykpainu, 30kpema Ha JliBoOepexxki,
JIe TOTOAHI YMOBH HaOyBalOTh OiNbII BHPaKEHOTO
TiAPOTEPMIYHOTO CTpecy, IO 3YMOBIIOE HEOOXiIHICTH
ajanTamnii TEXHOJOTIH BHpPOIIYBaHHA Ta 3aXUCTy
KynsTypu [11, 12]. Ockinbku 3MiHM KJIiMaTy Ta HecTada
BOJIY 30UIBIIYIOTH HMOBIPHICTH PO3BHUTKY IIKIJHUKIB,
e(eKTUBHUH KOHTPOJIb 3a HUMH CTa€ HEOOXiTHHM ele-
MEHTOM cTparterii 3a0e3neYeHHs! CTa0lIbHOTO BPOXKalo.

Y MDKHapOJHHMX HAYKOBHX JOCIIJDKEHHSX MUTaHHS
KOHTPOJIFO OCHOBHUX IIKIJHUKIB HYTY PO3IIISIIA€THCS
TepeBakKHO B KOHTEKCTI ABOX 0a30BUX IMiIXOIIB — 0i0J0-
TIYHOTO Ta XIMIYHOTO 3aXHUCTY 1 iX MO€HAHHS B 3aTaJIbHY
IPM-ctparterito [3, 13]. biomoriuni 3acobu, mpeacTaBieHi
mpemapataMu Ha OCHOBI Bacillus thuringiensis (Bt),
Beauveria bassiana, Metarhizium anisopliae Ta HyKI€0-
MOJIreIPUHOBUX BIPYyCiB, y MOJBOBHX 1 JlaDopaTopHUX
JIOCHI/DKEHHSIX TPOJIEMOHCTPYBAIM 3/aTHICTh 3HAYHO
3HW)KYBAaTH YHCEJbHICTH COBOK, TPHIICIB 1 MIHYIOYHX
Myx [14-16]. EdexTrBHICTS IUX areHTiB € HAOUIBIIO
IIPY TIOMIpHUX TEMIIepaTypax 1 IoCTaTHIH BOJIOTOCTI, TOAI
SK y TOCYIIIMBUX yMOBaX BOHA 3MEHIIYETHCS, PO IO
cBimuaTh HaHi mochimkeHs 3 Imil, Ipany, Typeudamnu
i Ascrpamii [17]. BomHouac Hu3Ka poOiT omuUCye
MEPCIIEKTHUBHICTh ~ BUKOPHCTAHHS  TPUXOIpaMH IS
NPUAYIICHHS TMOMYJLii COBOK Ha paHHIX CTamisx
PO3BUTKY IIKigHUKA [18].

XiMIUHHH 3aXHUCT HYTYy B MDKHapOJHHX JOCIIKe-
HHSIX BU3HAHO HAMOLIbII CTaOIBHIM 32 YMOB IHTEHCHB-
HOro (itocaHiTapHoro THCKy. IIpemapatd Ha OCHOBI
XJIOPAHTPAHUIINPOY, 1HIOKCakapOy, cmiHocagy Ta
JSIMOIa-IIMTAIOTPHUHY MTOKa3ajd BUCOKY €(eKTHBHICTh y
KoHTpOoNi H. armigera, TpumciB Ta iHmmMX ¢itodaris
32 YMOBH HiJBHIEHNX TeMIlepaTyp i AediuuTy BOJIOTH,
3a0€3MeYyr0YH CyTTEBE 3MEHIIICHHS MOIIKOHKEHHS 0001B
1 i IBUIICHHS BpOXaWHOCTI [19, 20]. V HU3WI HOCTiTKESHB
JIOBEJIEHO, 1110 XIMIYHI IHCEKTUIUAN HOBOI'O IOKOJIHHS €
0COONMBO PE3yJIbTATUBHUMU TO[i, KOJM TOTOJIHI YMOBH
3HIKYIOTh  Ji€BicTh  OioyorivHMX  areHTtiB  [21].

Le miaTBEepAKY€E BaXKIMBICTH MOPIBHSHHS IBOX HE3JICK-
HUX CHCTEM 3aXHCTy — OIlOJIOTiYHOI Ta XIMIYHOT — B
YMOBax perioHaJIbHUX KJIIMaTHYHHUX KOJUBAHb.

Mera IlOC.]Ii)l)Ke]—[]—[ﬁ

Meta nmOCHiKEHHS — BCTAaHOBHUTH IIOMYJIALIAHY
IUHAMIKY OCHOBHHX INKITHUKIB HYTy Ta BH3HAYHTH
Pe3yIBTaTUBHICTD OI0JOTIYHUX 1 XIMIYHHX CXEM 3aXUCTY
rst copTiB 3exasit i Kipa 3 ooy Ha arpokimiMaTHYHI
ocobmmBocTi JliBoOGepexnoro JlicocTermy Ykpainu.

3as0anns nOCHIPKEHHS: TOCTIIUTH TUHAMIKY MOIIN-
PEHHsI OCHOBHHMX BHUJIB IIKIAHUKIB HYTYy Ha pIi3HHX
COpTax; MpPOaHaTi3yBaTH BIUIMB 3aCTOCOBAHUX 010JIOTiY-
HHX 1 XIMIYHHX MIperapariB Ha ypakeHICTh IIKiTHUKAMH
POCIJIMH HYTY; OLIHUTH e(EKTHBHICTh BApPiaHTIB 3aXUCTy
JULSL PI3HUX COPTIB HYTY; BU3HAYUTH BIUIMB KJIIMaTHYHHX
(haxTOpiB HA PiBEHb PO3BUTKY IIKiTHUKIB.

Martepianu i MmeToau

[MonpoBi mocnimxenHs Bukonysanu 2023-2024 pokis
Ha eKCIIEPUMEHTAIBHUX JUISHKaX MUPropoacbkoro
paiiony IlonraBcbkoi 00nacTi, IO BXOJUTH IO 30HHU
Jlicocreny Ykpaiuu. [pyHTOBHI MOKPUB MPECTABICHUN
TUIIOBUMH MAaJIOTYMyCHHUMHU YOPHO3€MaMH 3 YMiCTOM
rymycy 2,7 %, KOHIIGHTpAIlIEF0 MIHEPaIbHOTO a30Ty
32,2 mr/kr, pyxomux cnomyk Qochopy (P20s) —
110 mr/xr Ta o6mirHOTO Kamiro (K20) — 128 mr/kr; moka-
3HHUK KUCIOTHOCTI cTaHoBHB pH 6,8, 1110 BimoBigae ciadbko-
KHUCIIH peakuii IpyHTOBOTO PO3UMHY W € CHPHUSTINBHUM JUIS
BHUPOIIyBaHHS 36pHOO00OBHX KYJIBTYD, 30KpeMa HyTY.

VY mocizi 3aCTOCOBYBANIM IBa COPTH HYTY — 3€XaBiT
(cepeHbOCTHIIINH,  MOCYXOCTIMKHMH,  CTIMKMH IO
BWISITAHHS, 3 KPYIHHM KOBTMM HaciHHsM) Ta Kipa
(cepenHbOpaHHIN, TOJCPAHTHUHN 0 OCHOBHUX MMATOTCHIB
i amanToBaHuii 10 ymoB llenTpansroi Ykpainu).

BupouyBaHHsl KyJabTypH 3/1iCHIOBAJIM 32 3arajbHO-
MPUMHATOI0 METOAMKOoW st ymoB Jlicoctemy [22].
SIK TIomepeHMK BHKOPHUCTOBYBIM O3WUMY IIIIEHUIIO.
CiBOy pOBOAMIM Y IPYTii MeKadi KBITHS MICIs MPOrpi-
BaHHSA I'PYyHTY Ha TimoOuHI 5—7 cM 1o +6...+8 °C. Hopma
BuciBy cranoBmiaa 400—450 ThC. CXOXUX HAaCiHUH/Ta,
TIMOWHA 3aTOpTaHHSg — 5—6 cM, HpUHA MDKPSAb — 15 cM.
[Inoma ob6mikoBoi mimsHKM — 42 M?, cXeMy MAOCIHixy
BUKOHAHO y TPHPA30Biif MOBTOPHOCTI.

Ilepen BuciBoM HaciHHA OOpPOOIAIN IHOKYJISTHTOM
«BiNitro Hyt» (ENZIM, VkpaiHa), SKui MIiCTUTh
aKTUBHY KyIbTypy Mesorhizobium ciceri mramy MC 285
3 TUTpoM He MeHtre 2% 10° KYO/mi i komruiekc metabo-
miTiB  (pITOrOPMOHM, aMiHOKHCIIOTH, BIiTaMiHH), IO
CpusloTh  (GopMyBaHHIO edekTuBHOI OyIp00YKOBOT
CHCTEMH 1 ONTUMI3alLlil A30THOTO XKHBJIEHHS. [HOKyYJIs1IiI0
3AiMCHIOBAIM 3a 1-2 roguHyd 10 ciBOM BIAIIOBIAHO 10
pexoMmeHaniil BupooHuka [23].

Bererauiiinuii nepion HyTy (kBiTeHb-ceprieHb) 2023 i
2024 pokiB xapaKTepH3yBaBCS PI3HAMH IIOTOJHUMH
yMOBaMH, SKi ICTOTHO BIUIMBAIM HA PICT i PO3BHTOK
pociuH  (puc. 1). 2023 poky  cepemIHBOMiCSYHA
temneparypa 3pocrana Bix 10,0 °C y xBiTHi 10 22,0 °C 'y
ceprHi, Tomi sk 2024 poxy TemmnepaTypHuii (oH OyB
JIENI0 MMiABUIIEHUM 1 KOJIMBaBCs B Mexkax 13,2-22.7 °C.
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Puc. 1. /lunamika cepeTHbOMICSYHOT TeMIepaTypH i OajiiB YIPOJOBXK BereTaliifHOro nepioay BUPOLLYBaHHS HYTY,
2023-2024 pp.

KinbkicTs omaniB 3a pokamu BiJpi3HsUlach HEpPiBHO-
MipHicTio. Haiibinein 3BojoxenuM wicsmeM 2023 poky
OyB kBiTeHB (68,2 MM), a 2024 poxy — uepBeHb (73,1 Mm),
TOJI SIK PEINTy MepioAy criocTepirany aeimuT onaiis.

Juis  omiHKM  BoJIOro3a0e3medeHHs PO3paxOBaHO
rizporepmiuanii koedimienr (I'TK) 3a wmerommkoro
CensuainoBa [24]. 2023 poky 3HauenHs ['TK cBigummm
PO 3arajoM 3aJ0BiIbHI YMOBH 3BOJIOKEHHS: Bix 2,27 y
kBitHi 70 0,49-0,70 B nmiTHIN mepiof, IO BiAMOBimae
noMmipHoMy piBHIO Bojoru. 2024 poxy ymoBu Oy
CYTTEBO CKJIQJHIITUMHU: TOCTATHE 3BOJIOKCHHS BIMIYCHO
mmie y kBitHI (I'TK = 1,27) Ta wepsni (I'TK = 1,14), Toxi

Taoauns 1

SK y TpaBHi, JIMITHI Ta ceprHi copMyBanacs BUpaxxeHa
nocyxa (I'TK =0,12-0,24). OcobmuBo KpUTHYHUM OyB
TpaBeHb 2024 p., KOMU MpH aKTUBHOMY POCTI POCIHH
I'TK cranosus nume 0,12.

OTpuMaHi TMOTOJHI yYMOBH CYTTE€BO BIUIMBAJINM Ha
MOTYJIIHHY IWHAMIKY IIKiTHUKIB HYTY i €()eKTHBHICTh
3aCTOCOBaHMX TpenapaTtiB. [yt omiHIOBaHHS €(EeKTUB-
HOCTI O10JIOTIYHHX 1 XIMIYHUX METOJIB KOHTPOJFOBAHHS
OCHOBHHX WIKIJHUKIB HYTY, IO MPOSIBJSUTA aKTHBHICTh
y pi3Hi (a3 opraHoreHe3y KyJabTypHd, OyJIO MPOBEACHO
JOCHiT i3 BHKOPHCTaHHAM BiJIMOBITHUX MpenapaTiB
(maon. 1).

CxeMa 3acToCyBaHHs Oi0JIOTTYHMX 1 XIMIYHHUX 1HCEKTUIM/IB Y 3aXHCTI HYTY

®daza po3BUTKY HYTy / OCHOBHI IIKITHHKA

Bionoriuni 3axomu (mpemnapar, HopMa)

XimivHi 3ax0/4 (Ipenapat, HopMma)

1. IlepenmnociBaa 06poOKa HaCiHHS:

- ITapoctroBa Myxa (Delia platura)

- Oporsiauku (Elateridae), xpyui (Melolonthinae)
2. Cxomu (BC1-BC2):

- [lapocTkoBa Myxa

- CoBk# (Euxoaagricola B.,
Agrotissegetum Schiff., Ceramicapisi L.,
Autographa gamma L.)

- Tpuncu (Thysanoptera)

3. Ilouaroxk rinkysanus (BC2-BC3)

- Minytoua myxa (Liriomyza cicerina)

- Tpuricu

4. Byronizanis—usitinas (BC4-BC6)

- Minytoui myxu (4Agromyzidae)

- Tpuricu

- Homnemuui (Aphididae)

5. Hanus nacinns (R3-R5):

- l'opoxoBuii 3epHoin (Bruchus pisorum)
- CoBku

6. Jocruranns (R6—R8):

Tpuxorpama
ocobuH/ra

Merapusut (Metarhizium anisopliae), 1,5-2,0 n/t

AxTodir, k.e. (Aversectin C), 0,2-0,3 n/ra

Cminocan, 0,15-0,20 a/ra

bBitokcubaumnin  (Bacillus
thuringiensis), 1,0-2,0 xr/ra

(T. evanescens),

Kpyizep 350 FS (tiametokcam, 350
r/m), 0,6 /T

Koparen 20 SC (XJI0paHTpaHLTIPOJI),
0,07-0,10 /ra

Cmintop 240 SC (cminocanm), 0,15—
0,20 a/ra

thuringiensis var Mosenro 100 SC (cmiporerpamar),

0,75-1,0 n/ra

50-100 Tmc. Kapate 3eon, Mk.c. (JiMOaa-muraso-

TpuH), 0,075 n/ra

- ['opoxoBwuii 3epHOIzR

- Tpuncu

7. Iicna36upansHuit epio:
- ['opoxoBwii 3epHOI Y 3epHi

®depomMonHi macTku Bruchus spp., 2—4 mt/ra

bakrodit (Bacillus subtilis) (3epHOCXOBHINA),
0,5-1,0 J/T 3epHa

Kapare 3eon, 0,075 n/ra

Docdin (pymiramis), 1,5-3 r/m*
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OOnik OCHOBHUX WIKIJIHUKIB HYTy W OI[IHFOBaHHS
PIBHS HOIIKO/DKEHHSI POCIHMH 3/1HCHIOBAJIM BiANOBITHO
JI0 3araJTbHONPUHHATIX SHTOMOJIOTIYHHUX METOUK [25].

HasBHICTP Ta iHTEHCHBHICTh MOIIKOKEHHS MIiHYIO-
YUMH MyXaMH BH3HA4alH LUITXOM OIVIAAY JIUCTKIB Ha
HasIBHICTh XapaKTepHHUX 3BUBHCTHX MiH. IIpoBomumn
MiApaxXyHOK MiH Ha OIHY pOCIHHY. 3a HEOOXiTHOCTI
JUYUHOK 1 JIAICUOK 1IeHTH(DIKYBaIH i MIKPOCKOIIOM.

OOniK COBOK 3/IHCHIOBAIM 4epe3 OIS POCIMH 1
IPYHTY Ha TIMOMHY 5-8 CM y NpUKOpEHEBii 30HI /s
BCTAaHOBJICHHs HAsIBHOCTI TyceHHIlb. J[onaTkoBo BH3Ha-
YaJIM 4acTKY ITOIIKO/PKEHUX a0o0 MiJArpU3eHUX POCIUH Ha
00iKOBI#H TUTOMII.

YuCenbHICTh TPUIICIB BU3HAYAIH METOIOM CTPYLIY-
BaHHS POCIHH Ha OLTHI apKyII a0 JIOTOK i3 TOaIbITNM
MiApaxyHKOM iMaro Ta JIMYMHOK. JJ0aTKOBO OLiHIOBAIN
XapakTepHi O3HAKHW MOMIKODKCHHS: CPIONMSACTHHA OIUCK
JUCTKIB, HASBHICTb TEMHUX KPANOK-€KCKPEMEHTIB.

[ommpeHHs momnenunp OUIHIOBAIM MiJ Yac OTJIsLy
POCIIMH y IIaXOBOMY MOpsiAKYy Ha mistHui. [TizpaxoBy-
BaJM KIiJBbKICTh KOJIOHIM Ta OCOOMH Ha CTaHIApTHY
BHOipKy (10 pocnuH). BpaxoByBanau 4yucenbHICTh KpHIIa-
TuX (HopM i 3aranbHUM CTYMiHB HOMIKOKESHHS.

OO671iK TOPOXOBOT'0 3€PHOITY 3IHCHIOBANN Y €TaIH:

- y ¢a3i R3-R5 — musxom ormsamy 006iB Ha
HasIBHICTb SHIIEKIIAI0K;

- y ¢a3i gocTUranHs Ta miciis 30MpaHHs — BU3HA-
YEHHSM 4acTKu 000iB 1 HACIHHH 31 CJiITaM¥ IPOHUKHEHHS
abo BHXOAy JNMYMHOK. [lomKomkeHe 3€pHO BUAIISIH
IIJISIXOM TIPOCIIOBAHHS Ta Bi3yaJIbHOTO aHai3Yy.

VYpaxkeHHS MapOCTKOBOIO MYXOIO OLIHIOBAJIM Yepes3
00CTeXEeHHS CXOMIB 1 BU3HAUCHHS POCIUH i3 TOIIKOJIKE-
HUM TiMOKOTWIeM. Y BHOIPKOBHX POCIHMH IPOBOIMIIH
PO3THH AJIs1 BUSIBIICHHS JINYNHOK. J[0JaTKOBO BU3HAYAIIH
BiJICOTOK 3piIPKEHHUX CXOIIB Y PSIKY.

UncenpHICTh APOTAHHUKIB BH3HAYaJIM TIPYHTOBHMH

Tabaunsa 2

po3kornkamMu Ha TMOMHY 10-20cM y KOHTPOJIBHHX
TOYKax IUITHKH. Tako 3aCTOCOBYBAII METO]] XapIOBHX
npuHaj (IIMaTOYKU KapToruli abo MOPKBH, 3aKJIaJCHI y
IpyHT Ha 24-48 roguH) 3 NOAAIBIIMM MiIPaXyHKOM
JMYMHOK. J[01aTKOBO BpaxOBYBaJIM KUIBKICTH POCIHH 13
O3HaKaMH Ii[36MHHX MOIIKOKEHb.

CraructuuHy OOpOOKYy pe3ynbTaTiB 3IiHCHEHO i3
3aCTOCYBaHHSIM 0a30BHX METOJIB BapialliiHOI craTHCc-
THKH. PO3paxyHKH NPOBEIEHO 3a JIOMOMOTOI0 IPOrpaM-
Horo 3abesmedyeHHs Microsoft Excel 2019 (Microsoft
Corporation, CIIA), mo I03BOJMIO BHKOHATH OOYHC-
JCHHS CEpelHiX 3Ha4YeHb, CTAaHIAPTHUX BIAXWICHb Ta
OWIHWUTH [IOCTOBIPHICTH pI3HUIF MK JOCIITHUMHU
BapianTamMu. Bi3yamizarmiro pe3ynbTaTiB 3IifiCHEHO Y
nporpamMHoMy 3abesneudenHi R Software (mixuapomHa
po3pobka R Development Core Team).

Pe3yabTaTH Ta iX 00roBOpeHHs

[TouaTKOBi BIAMIHHOCTI MiXk COPTaMH HYTy BHU3HAua-
I0Th IXHIO PEaKIlifo Ha OIOTWYHI YHHHUKHU Ta POPMYIOTh
MepeayMOBH  €(pEKTHBHOCTI 3aXOIiB 3aXHCTy [26].
Ockinbki  0coOnMMBOCTI  (PEHOJOTIYHOTO  PO3BHUTKY,
CTIMKICTB 1O XBOPOO 1 IIKITHUKIB, @ TAKOX CIIPHHHATIIN-
BICTb 0 OKpeMHX rpyn ¢irodariB MOXyTb CYTTEBO
BapilOBaTH MK T€HOTHIIAMH, BHHHUKA€E MOTpeda Bpaxy-
BaTH I[i COPTOBI XapaKTEPHUCTUKH IIiJ[ 4ac OI[iHIOBAHHS
PE3yNBTaTUBHOCTI O10MOTIYHUX 1 XIMIYHMX METOJIIB
KOHTpoJTI0. Ha 0CHOBI moTiepe THiX JOCHTiKEHb 1 HasIBHUX
JiTepaTypHUX NaHuX OyJI0 BU3HAYEHO OYiKyBaHI COPTOBI
BiIMIHHOCTI Mi>k TeHOTHIIamMu 3exaBit i Kipa, siki mogaHo
B mabnuyi 2. 1{i BiAMIHHOCTI CIyryBajll KOHTEKCTOM
JUTSL TIOJIATBIIOT 1HTEPIPETallii OTPUMAaHUX CKCICPUMEH-
TaJIBHUX PE3YNbTATiB MIOJO MOIIUPEHHS IIKITHUKIB 1
e(heKTHUBHOCTI 3aCTOCOBaHHX 3ac00IB 3aXHCTy B YMOBax
JliBoGepesknoro Jlicocteny Ykpainu.

OuikyBaHi BIIMIHHOCTI MiX copTamu HyTy 3exaBit i Kipa 3a 03Hakamu, 110 BIUTMBAIOTh Ha CTIHKICT HYTY JO IIKiTHUKIB

y nonboBHX yMoBax JliBobepexuoro Jlicoctemy Ykpainu

Coptu HyTY
OsHaka

3exaBiT Kipa
Denomnoris cepeIHbOCTUIINI CepeaHbOPaHHII
CriliKicTh 1O XBOPOO HIDKYa BHIIIA
CrifiKicTh 10 IIKiTHHUKIB HWKYa (TOBLIHIA BereTaliiHui nepio) BHUILA
MOBIPHICTS MONIKOIKEHES MiHYIOUOI0 MyXOI0 BHCOKa cepeaHs
TomkomKeHHS COBKaMH cepemHs HIDK4YA (IIBUALI CXO/IM)
TonkomKeHHs TpUICaMu cepenHs HIDKYA

TlomkomKeHHsT TOTIeTUISIMHI

ﬁMOBipHiCH TOMIKOP)KEHHS TOPOXOBUM 3epHO'1.,E[OM
Pusuk nomrkomKeHHs IapoCTKOBOXO MYXO1O
TlonkomKkeHHs JAPOTSTHUKAMHU

BHIIA (JoBIIE 30epirae MOJIOAI TKAaHUHH)

BHUILH# (MOBIJBHIII CXOIU — JOBILHIA TIEPi0J] YPa3IUBOCTI)

HUKYA
HUKYA
HUKYUI
HIKYA

cepenHs

cepenHs

Junamika nomyssinid ¢irodariB y mnociBax HyTy
BHSIBHJIACS TICHO ITOB’S3aHOIO SIK 13 TIOTOAHUMH YMOBaMHU
BETeTAI[IHUX TEePioJiB, TaK 1 3 BAKOPUCTAHUMH CXEMaMHU
IHCEKTHILIMAHOTO 3aXUCTY T4 COPTOBUMH OCOOIHUBOCTSIMU
HyTy. OTpnuMaHi IaHi Jand 3MOTy 3iCTaBUTH e(eKTHB-
HICTh OiONOTIYHMX 1 XIMIYHHX BapiaHTiB KOHTPOIIO
B MEXax pI3HHX THIIB IIKiJAHUKIB, IO MPOSBISIIOTH
aKTHUBHICTh HA OKPEMHUX €Tarax OPraHOreHEe3y KYJIbTYpH.

Ile 703BOJMIO KOMIUIEKCHO OLIHMTH DEAKIiI0 COPTIB
3exaBiT i Kipa Ha OIOTHYHHH THCK i BU3HAYUTH, SKUM
YMHOM IO€IHAHHS COPTOBUX XapaKTEPHUCTHK 1 3aCTOCO-
BaHOI CHCTEMH 3aXWHCTy BIUIMBAJO HAa 3arajbHUH
PiBEHB CTPECOBOTO HaBaHTAXEHHs B yMoBax JliBoOepex-
Horo Jlicocremy VYxkpaiHu. VY3arampHeHi pe3yJibTaTH
OIIHIOBAaHHS TIOIIUPEHHS OCHOBHUX TPyN MIKiTHUKIB
2023 12024 pokiB HaBeaeHO Y mabdauyi 3 Ta maodauyi 4.
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Taoaunsa 3

JluHaMika IIKiJHUKIB HYTY 3a pi3HUX cxeM 3axucty 2023 poky, % ypakxeHHX POCIHH

. Copt 3exaBiT Copr Kipa
I kigaIK - = — - - —
KOHTPOJIb OioJorivuHa XiMiqHA KOHTPOJIb OioJorivyHa XimiyHa
Minyroua Myxa 12,4 6,5 3,1 9,6 4,6 2.4
CoBkH 7,9 4,9 2,5 6,4 3,5 1,9
Tpuncu 10,1 5,6 3,7 8,0 4.4 2,6
TTonemumi 5,8 2,5 1,0 4.8 1,9 0,7
TopoxoBwuii 3epHOiz 4.2 2,7 0,9 32 2,0 0,6
ITapocTkoBa Myxa 6,0 34 1,7 4.8 2,6 1,2
JpoTsHuKu 5,1 3,1 1,2 4,0 2,4 0,8
CyMapHHii iHIeKC 51,5 28,7 14,1 40,8 22,1 10,5
CrangaptHe BiaxuieHHs (SD) +4.8 +3,1 +1,9 +4,0 +2,6 +1,5
3HIKEHHS BITHOCHO KOHTPOIO, % = 443 72,6 = 45,8 74,3

2023 poky 3araJbHUH pIBEHb YPaXXEHHS HYTY
LIKiTHUKaM¥ OyB IMOPIBHSIHO NOMIPHHM, IO MOB’53aHO i3
3aJI0BUIbHMM 3BOJIOKEHHSIM Yy KBITHI Ta IOMIPHUMH
TeMIIepaTypaMy Ha o4aTKy Beretauii (puc. 1), ki cTpu-
MYBaJll MAacoOBHH PO3BHTOK OKpeMHX Tpyn ¢iTodaris.
Haii0inpm 9WCeNbHUMH  YOPOIOBXK CE30HY  Oyiu
MiHyI0O4a MyXa, TPHIICH Ta COBKH, SKi (opMyBamu
OCHOBHHMI BHECOK y CyMapHHH iHmeKc ypaxkeHHs. Ha
KOHTPOJLHOMY BapiaHTI CyMapHHUHA iHAEKC CTaHOBHUB
51,5 % nnst copry 3exasit Ta 40,8 % s copty Kipa, mo
MATBEPKYE BHUILY HPUPOJHY CTIMKICTH 1 IIBUIMINI
TEMIT TOYaTKOBOTO POCTY OCTaHHBOIO. 30Kpema, IJIs
Kipu BizmMmiueHO HWXKYMH pIBeHb YypakeHHs BciMa
rpylamMy IOKiAHUKIB, NPUYOMY HaWOLIbLII COPTOBI
BIIMIHHOCTI CIIOCTEpIrajii IOJ0 MIHYIOYO0i MyXHd
(22,6 %) ta Tpurncis (20,8 %), 10 Y3rOHKYETHCS 3 OUIKY-
BaHVMH XapaKTEPUCTUKAMHU copTy (maoa. 2).

3acTocyBaHHs O10JIOTIYHOT CXEMH 3aXHUCTy 3abe3Ire-
YHMJIO 3HMDKCHHS CyMapHOTO PiBHS ypaxkeHHS Ha 44,3 % i
45,8 % mopiBHAHO 3 KOHTpOJIEM A1t copTiB 3exasir i Kipa
BignoBigHo. lle cBiguuTh Tpo MOOPY EPEKTHBHICTH
BHKOPUCTAaHUX OlompernapaTiB MPOTH MIHYIOYHX MyX 1
TPHIICiB, OCOOIMBO HA paHHIX CTaisAX, KOJH Jis Ipernapa-
TiB Ha OCHOBI Aversectin C 1 Spinosad Gyna HaiOIIbII
BUpPaXEHOI. YacTKOBe 3HMIKEHHS YHCEIbHOCTI COBOK
TaKOX TIIOB’SI3aHE 3 TIIiJIBUIIEHOI0 AKTHBHICTIO TPHUXO-
rpaMu B TIepiof] sifiiekyiagku coBok. [Ipore Giojoriuna
cxemMa He 3a0e3neyusia IOBHOTO CTPUMYBaHHS KOM-
wiekcy ¢irodaris, Mo BiIOOPAKEHO y BUIIUX MOKAa3HHU-
KaX YpaXeHHS 3EPHOIJJOM IOPIBHAHO 3 XIMIYHOIO
CXEMOIO.

XiMiuHMH BapiaHT NPOJEMOHCTPYBAB HaMOUIbIIY
Pe3yJIbTaTUBHICT: CyMapHHH 1HIEKC ypa>KeHHS 3MEHIIH-
Bes Ha 72,6 % 1 74,3 % mis coptis 3exagit i Kipa Binmo-
BigHO. HalibinbIie 3HMKEHHS YHCENBHOCTI MIKiTHHKIB

Taoauna 4

BiZIMiU€HO IIOA0 MiHYIOUOi MyXH, TPUIICIB i COBOK — TPy,
YyTIMBHAX IO 3aCTOCOBAHHX IIPerapariB XJopQeHarip-
HOTO Ta MIPeTPOIAHOTO psxy. 3MEHIICHHS ypakKeHHS
TOPOXOBHM 3€pHOIZOM 110 piBHA MeHie | % cBiT4nTH
po BUCOKY edekTuBHicTh KapaTte 3eoH y ¢a3i HanuBy
HaciHHs. [Ipy npoMy oOMABa COPTH pearyBajlll CXOXKe:
MONPU BHILYy IIOYATKOBY IIOIIKOJDKEHICTh 3exaBiry,
3aCTOCYBaHHSI XIMIYHOTO 3aXHUCTy MNPAKTHYHO HiBEINO-
BAJIO COPTOBI BIJMIHHOCTi, HPO IO CBiA4aTh OJNM3BKI
3Ha4YEHHs CyMapHOro iHnekcy ypaxeHss (14,1 % nporu
10,5 % y copry Kipa).

CranmapTHi BigxuineHHs B Mexax 1,5-4,8 % Bkazy-
IOTh Ha CTaOUTBHICTH Bapiamii MiK TOBTOPCHHAMH Ta
JIO3BOJISIIOTH YIIEBHEHO TPAaKTyBaTH BHSIBIICHI BiMiHHO-
CTi K JOCTOBIpHI. 30KpeMa, Pi3HHII MK KOHTPOJIEM
1 010JIOTIYHOO CXEMOI0, TaK CaMo, K 1 MK KOHTPOJIEM 1
XIMiYHOIO, OyJla CTaTUCTUYHO 3HAUYYyNIO Ha piBHI
p<0,01 mns obGox copTiB, IO MiATBEPIKYE BUCOKY
e(peKTUBHICTH 3aIIPOIIOHOBAHUX BapiaHTIB 3aXUCTY.

2024 poky ¢iTocaHiTapHa CHUTYyaIlisi Ha MOCIiBaX HYTY
Oyna CyTTEBO HaMpYKEHIIIO, HiDK Yy TONEPETHbOMY
Ce30HI, 1[0 HAacamIiepe]] 3yMOBIICHO XapaKTePHUMHU st
IIbOTO POKY €KCTpEeMaJbHUMH HOTOJHUMH yMOBaMH. Bin-
3Ha4YeHWH y TpaBHi piskuit nedimur Bostorn (I'TK = 0,12),
MOEHAHNH 13 MIABHUIIEHUMH CEPeJHHOI000BUMHU TEMIIe-
parypamu, CIIpUsiB MAaCOBOMY PO3BHTKY KOMIUIEKCY (iTo-
¢ariB panHIX 1 cepelHiX (DEHONOTIYHUX TPYII, 30KpeMa
MIHYI0Y0i MYyXH, COBOK 1 TpurciB (maéa. 4). Ile BinoOpa-
3WI0CA Yy CYTTEBOMY 3pOCTaHHI CyMapHOTO iHIEKCY
ypakeHHs Ha KOHTPOJIBHUX BapiaHTaX: y COPTY 3€XaBiT BiH
cTaHoBUB 65,9 %, a y copty Kipa — 51,4 %, mo Ha 28,0 i
26,0 % BignoBigHO mepesunye mokazHUkKH 2023 p. Taka
IUHAMIKA MIATBEPIDKYE TIPOBIAHY POJIB EKOJOTIYHUX
(akTopiB y (opMyBaHHI IIKOJOYMHHOCTI (hiTodariB Ha
HYyTI B IOCYIUTMBHUX yMoBax Jlicoctermy.

JluHaMika IIKITHUKIB HYTY 3a Pi3HUX cxeM 3axucty 2024 p., % ypaXeHUX pOCIuH

. Copr 3exaBit Copr Kipa
I kigHIK - - — ; ; —
KOHTPOJIb GioJoriuHa XiMigHa KOHTPOJIb OioJstoriuna XiMiyHa
Minyroua Myxa 18,0 9,1 4,6 14,2 7,2 3,6
CoBkH 10,4 6,3 32 8,1 5,0 2,5
Tpuricu 14,0 7,8 5,0 11,2 6,2 3,9
TTonemumi 5,4 2,3 0,9 3,9 1,7 0,7
TopoxoBwuii 3epHOiz 4.8 32 1,1 3,7 2,5 0,8
ITapocTkoBa Myxa 7,8 4.4 2,1 6,1 3.4 1,6
JpoTsHuKu 5,4 33 1,2 4.2 2,6 0,9
CyMapHHii iHIeKC 65,9 36,4 18,1 51,4 28,7 13,9
CrangaptHe BiaxuieHHs (SD) +6,2 +3,8 +2.1 +5,0 +3,0 +1,8
3HMKEHHS BIIHOCHO KOHTPOI, % = 448 72,5 = 457 73,7
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[Mompy 301IbIIEHUH THCK LIKIAHUKIB, 3aCTOCYBaHHS
010JIOT1YHOT CXEMHM 3axHCTy 3a0e3Neymio JO0CTOBIpHE
3HW)KEHHSI CyMapHOTO piBHS ypaxeHHs Ha 44,8-45,7 %y
MOPIBHSHHI 3 KOHTpoJIeM U1 copTiB 3exasiT 1 Kipa Bin-
MIOBIZIHO 3 HE3HAYHOIO NepeBaroo 0cTaHHboro. Edexrns-
HICTH Oi0JIOTIYHMX TIperapariB 3aJMIIaIacs cTabiIpHOIO,
MpoTe IXHS pe3yIbTaTHBHICTD BUSBMIIACS JEIIO HIDKIOFO
mopiBHAHO 3 2023 p., MO 3yMOBICHO HECHPUATINBAMHU
IUIA  €HTOMOIIATOTeHHUX TpHOIB yMoBaMH (HH3BbKa
BOJIOTICTH 1 BUCOKI TeMITEpaTypH MiJl 9ac MepIINX XBHIb
PO3BHUTKY MiHYIO401 Myx# Ta TpurciB). Lle cipuamamio
YaCTKORBO Ii/IBUIIICHY BapiaOEIbHICTh YPAXKCHHS, PO 110
cBiquath SD y mexax 3,0-3,8 %, a Takox mociabieHe
CTPUMYBAHHS TPUIICIB Ta TOPOXOBOTO 3€PHOI/A.

HaiiBuiy e(heKTHBHICTh y CTPUMYBaHHI KOMILIEKCY
LIKITHUKIB MPOAEMOHCTpYBaJia XiMi4HA CXeMa 3aXHCTY,
sKa 3MEHIIWIA CyMapHUil iHnekc ypaxkenns no 18,1 %
y copty 3exasit 1 13,9 % y copty Kipa (3HIKeHHS Ha
72,5-73,7 % BimHOCHO KOHTpOIIO). Pe3ynpraTé Bin3Ha-

(p <0,01), o miaTBepaKy€e CTAOLIBHICTH il penapaTiB
y pa3i IHTEHCHBHOIO IWIKiAMMBOTO (oHy. Baxmuso,
10 HaBiTh 3a CKJIaJHUX MOTOJHHX YMOB XIMI4Ha cXeMma
NPaKTHYHO HIBENIOBAJA PI3HUIIO B COPTOBIHl CTIHKOCTI:
3Ha4YeHHS NOKa3HUKIB 1g 3exaBiTy 1 Kipu HaOmmxeni ta
CTaTHCTHYHO BIAPI3HAIOTHCS HecyTTeBO. lle Bkazye, mio
IHTEHCHBHUH 1HCEKTHINIHUHA 3aXHUCT 37aT€H KOMIICHCY-
BaTH BPa3HMBICTh OUIBII YyTIMBHX COPTiB, 3abe3medy-
I0YM BUPIBHSHUI piBeHb (iTocaHiTapHOI CTabiIBHOCTI
TIOCIBIB.

3aranoMm pe3yabTatu madauyi 4 IeMOHCTPYIOTh BaX-
JMBICTh aJAaNTUBHOI CHCTEMH 3aXHCTy HYTy B yMOBax
3MiH KJTIiMaTy, & TAaKOX IiAKPECIIOI0Th Uy TIUBICTh paHHIX
(a3 po3BHUTKY KyJIbTypH A0 KOMIDIEKCY ¢iTodarip 3a
YMOBH CTPECOBOTO TEMIIEPATYPHO-BOJIOTICHOTO PEXHMY.

Jlns y3araneHEeHO1 Bi3yaii3arii po3moAiTy iHTEeHCHB-
HOCTI Ypa)XCHHS OCHOBHHMHM TPYIaMH{ IIKITHUKIB 3aie-
JKHO BiJl COPTY Ta CUCTEMH 3aXUCTy 00y I0BaHO TEIIOBY
KapTy (puc. 2), mo BimoOpaxae iHTETpajbHI MOKA3HUKU

YaOTbCS BHCOKOK  CTATUCTHYHOK  JIOCTOBIPHICTIO HIKOJJOYMHHOCTI Y PO3pi3i COPTIB Ta CUCTEM 3aXHCTY.
Jexasir Kipa
Tpimcu 6.7 44 96 53 33
Cosxut 92 5.6 29 73 43 22
Yactka ypameHix
IMonemmi 36 24 1.0 44 18 0.7 pocmm, %
E I 15
:E IMapocTioBa Myxa 69 39 19 35 30 14 e 10
=
S 5
Minyroua myxa 78 39 39 30
Jpotamima 53 32 12 41 25 09
T opoxoBmi sepHoi 45 30 1.0 35 23 0,7
& & & & & &
: -:f‘& @'::? a\c"‘r 3 o @C'Ar fb:"r
2 & ol © & &
& <& & <F
*‘e ) 'y Q‘c ¥ [y
Cxema saxmery

Puc. 2. TennoBa kapTa 3apakeHOCTI WIKiAHUKaMK copTiB 3exasir i Kipa

Bisyauizanis 4iTKO J€MOHCTPYE CYTTEBE 3HHMKEHHS
IHTEeHCUBHOCTI ypakeHHs y OioJoriuHiii Ta 0COOIMBO
XiMiUHIIT cXeMax TOpIiBHAHO 3 KOHTPOJEM, TOMi SK
MDKpidHa BapiaOeNbHICTH BINOBiZa€ 3araibHIi IHHA-
Milli KIIMaTHYHAX YMOB AOCIITHUX ce30HIB. HaitOimpm
KOHTPACTHI BiIMIHHOCTI MK BapiaHTaMH (iKCYIOTBCS
IUTA MiHYIO90i MYXH Ta TPHUIICIB, SIKi ()OPMyBaIH OCHOB-
HUI BHECOK Y CyMapHHil iIHEKC ypakeHHs B 000X pOKax.
TeroBa KapTa TaKOX IMiATBEPKYE BITHOCHO BHILY MPH-
poHy cTiliKicTh copTy Kipa, 1110 MPOsSBISETHCS Y HUKIUX
3HAUEHHSIX IHTEHCHBHOCTI ypaXK€HHsS Ha KOHTPOJBHHX

BapiaHTaX. Y3araJpbHIOIOYH, pe3yJIbTaTh TEIJIOBOI KapTH
BKa3yIOTh Ha BHUCOKY €(DEKTHBHICTH CHCTEM 3aXHCTy Ta
JIO3BOJISIFOTH HA0YHO MOPIBHATH PEAKIIII0 000X COPTIB Ha
KOMILTEKC IIIKiTHUKIB B YMOBax 3MiH KIIiMaTy.

Jis nmeramizamii CTPYKTYpH YpaXXeHHS OKPEMHMH
rpynamMM  IIKiAHUKIB ~ Oyso moOyJnoBaHO —pagapHy
nmiarpamy (puc. 3), sKa JIO3BOJSE OJHOYACHO OI[IHHTH
BHECOK KOXHOTO THITy (iTodariB y ¢opMyBaHHI
CYMapHOTO 1iHAEKCY WIKOJOYMHHOCTI IPH pi3HHX
CHUCTEeMax 3axHcTy. Takuil miaxXin € 3pydIHUM IS Bi3yaib-
HOTO TOPiBHSIHHS €(EKTUBHOCTI O10JOTIYHHX 1 XIMIYHUX
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3aX0/iB Yy MeXax KOXKHOTO COpTY, a TaKOX Ja€ 3MOry
BUSIBUTH KJIIOYOBI BpasznuBi ¢a3u dironenosy. Pagapna
JiarpamMa BHpa3HO JIEMOHCTPYE pi3HY YyTJIUBICTh
CXEM 3axHCTy /IO OCHOBHUX Tpyl UIKIJTHUKIB Ta

migKpeciroe audepeHiioBaHy peakiito copTiB 3exaBiT
i Kipa, 1110 0co6IuBO MOMITHO MO0 TPUIICIB, MiHYHOYOT
MyXH Ta 3€pHOija.

3examit Kipa
20,0 TNonemm M. arvxa TNonemtm M. aryxa
15,0
= 100
§ 50 T s Jdpormxux T s-in Jporamux
%
Z 00
£
&
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Tpuncu Cozxu Tpuncu Cozxu
I syxa Il ayxa

Cxema E Bionoriuma exsua E Korrpame E Kiniuma cxema

Puc. 3. Po3nozin iHTEHCHBHOCTI ypa)XeHHS POCIHH HYTY JOCTITHIX COPTiB OCHOBHUMH TPYIIaMH IIKiTHHKIB
TIPH Pi3HUX CXEMaX 3aXUCTY
Ipumimku: T1. Myxa — mapocTkoBa Myxa; M. Myxa — MiHytoda Myxa; [. 3-i1 — ropoxoBuii 3epHOi.

[opiBHSIHHS BOX POKIB JIOCII/PKEHD JIa€ 3MOTY YiTKO
OKPECIIMTH B3a€MO3B’SI30K MK MOTOJAHUMH YMOBaMH i
IHTEHCHBHICTIO ()iTO(arivHOro HaBaHTAXXEHHS HAa HYT Y
JliBoGepexxnomy Jlicocteny Ykpainu. 2023 poky piBeHb
YpaXkeHHsI IIKiIHUKaMu OyB MOMIPHHM, a PI3HHULS MIXK
COpTaMH HPOSBIIACA JOCUTh BHUPA3HO, IO AAJIO 3MOTY
e(heKTUBHO OIHUTH (OH COPTOBOI cTiiikocTi. 2024 poky
eKCTpeMallbHa M0CyXa y TPaBHI Ta BUCOKI TeMIlepaTypu
chopMyBaM 3HAYHO CHPHUSTIMUBIII YMOBH JUIS PO3BUTKY
MIHYIOYHX MYyX, TPHUIICIB 1 COBOK, IIO TPH3BENIO [0
JIOCTOBIPHOTO 3pOCTaHHS CyMapHOTO 1HAEKCY ypaXKeHHs
Ha KOHTpoJi Ha 26-28 % must 06ox copti (p <0,05).
OTxe, NOTOTHUN YMHHUK BUSBHUBCS MEPIINM 1 IPOBIAHUM
(akTopoM, 1110 BU3HAYAE aMILTITYAYy [IOPIYHUX KOJINBAHb
IIKiIJTABOCTI.

CBoeto  4eproro, e(EeKTUBHICTb CHCTEM 3aXUCTy
MIPOSIBIIIACS CTIMKOI0 MiX pokamu. biomorigxa cxema y
cepenHbOMY 3a0e3redyBajla 3HWKEHHS IIKOJOYMHHOCTI
Ha 44,6-45,8 % He3alexkHO BiA POKy, IO CBIIYHUTH
npo il BiJHOCHY CcTaOUIBHICTE HABITH Yy CTPECOBHX
ymoBax. IIpote mocynumBoro 2024 p. BoHa BUsBUNACS
MEHII e(QEeKTUBHOIO y CTPHUMYBaHHI OKpPEMHUX TIpyII
¢iTodariB, 4YyTIMBHX OO0 MIKpoOKIiMaTy (0coOJIMBO
MiHyO9MX MyX). HaromicTe XiMmiyHa cxema TIpo-

JIEMOHCTpYBaja HaWBUIIY CTaOiNBHICTG Aii: 11 eexTus-
HICTH 3ajumanacs Ha piBHi 72,6—-74,0 % B obumsa poku
(p <0,01) HezameXHO Bi COPTOBHX XapaKTEPHUCTHK
1 IOTOAHUX YMOB.

BaxnuBuMm pe3ynbTaToOM € Te, IO Ha KOHTPOJIBHUX
BapiaaTax 060X pokis copt Kipa MaB ZOCTOBipHO HIKIHN
piBeHb (OHOBOrO YpakKeHHsI MOPIBHSHO 13 COPTOM
3exait (p <0,05), mo miaTBEpIKYE HOro BiJHOCHO
BUIY IMPUPOJHY CTIMKICTh /O KOMIUIEKCY IIKiJHUKIB
(puc. 4). Tlpote micis 3acTOCYBaHHS SIK Oi0JIOTIYHOI,
TaK 1 XIMIYHOI CXeM pI3HHUISI MDK COpPTaMH 3MEHIIY-
Bajacs, IO CBIMYNTH NMPO JOMIHYIOUY DPOJIb CHCTEMH
3aXUCTy HaJX COPTOBHMHU BiIMIHHOCTAMH Y (Hopmy-
BaHHI KIHIIEBOTO piBHS (hiTOCAaHITAPHOI CTAOITBHOCTI
TOCIBIB.

CyKynHO pe3ysibTaTH JBOX POKIB MiATBEPIKYIOTh,
0 aJaNTHBHI CXEMM 3axHCTy HyTy 3a0e3neuyioTh
BUCOKHMI piBeHb (ITOCAHITAPHOTO KOHTPOJIO HAaBITh
HPH Pi3HUX MOTOJJHUX CLIEHAPIsIX, OJJHAK Y POKH 3 €KCTpe-
MaJIbHOIO TTOCYXOI0 POJIb IHTEHCHBHUX IHCEKTHIMIHUX
3aX0/IiB iICTOTHO 3pocTae. Takuil BUCHOBOK Ma€ BaXKJINBE
MpakTUYHE 3HAYCHHS I ONTUMI3aIii TEeXHOJOTiH
BUPOILIYBaHHS HYTY B YMOBax MOCHIICHHSI KJIIMaTHYHUX
PH3HKIB.
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Puc. 4. 3aransuuii piBeHb ypakeHHS TOCIITHUX COPTIB HYTY IIKiJHAKAMH 3aJI€KHO BiJ CHCTEMH 3aXHUCTY,
2023-2024 pp.

OtpuMaHi pe3yJbTaTH Y3TOJDKYIOTBCS 3 JIAaHUMH
JIOCIHIIKeHb, 30KpEMa II0JIbOBUX BHUIIPOOYBaHb, Y SIKHX
IHCCKTHIIUM HA OCHOBI XJIOPAHTPAHUIIMIPONY JEMOH-
CTpYBaJH Ay’Ke BUCOKY e(eKTHBHICTh potu Helicoverpa
armigera Ha HYTI — 3HIDKCHHS YUCEIBHOCTI TyCEHUIIb 1
TTOIIIKO KeHHS 00018 [27].

Y JocHiIKeHHSX, W0 MOEJHYBAIA XJIOPaHTpPaHi-
Jnpoi i3 GiompenapaTtamMu, TakoX 3aiKCOBaHO CHHEpIe-
TUYHAHN e(DeKT: HANPUKIIA/, Y HOJILOBUX YMOBAX IIPH OJJHO-
YacCHOMY BHECCHHI XJIOpaHTpaHiminpory W Beauveria
bassiana 3HWKyBalach MOMYJIALS MIKiTHUKA [28].

BonHouac eekTHBHICTH eHTOMONIATOTEHHUX TPHOIB,
Takux sik Metarhizium anisopliae 1 B. bassiana, BUsIBJIs€
3HAUHY 3MIHHICTh 3aJEKHO BIJI EKOJOIIYHHUX YMOB.
Hanpuknan, mpociimkenss 3 noiiB y Henami nokazany,
0 piAHI 130T LUX TpUOIB MOXYTh 1H(IKyBaTH
H. armigera, ane mBunkicts 3arndeni xkomax (LTso) Ta
3arajgbHa CMEPTHICTB 3aJIeXKHUTh BiJl BOJIOTOCTI i TeMIiepa-
Typu [29].

Oco0MBO 3HAYYII JaHi HaBEACHI B JIOCIIIKEHHI, J¢
B. bassiana moegHyBany i3 XJI0paHTPAHUIIIPOIIOM: TAKHH
MiAX17 IeMOHCTPYBaB Kpamuii KOHTPOJIb IIKiTHUKA, HiXK
3aCTOCYBaHHSI KOXXKHOTO 3aco0y OKpPEeMO, i IO3MTHBHO
BIUIMHYB Ha 30epekeHHs KopucHuX eHToModaris [30].

s BIAMOBIAHICTE MK pe3yJbTaTaMH HaImoi poOoTH
Ta MDKHAPOJIHUMU JTOCIIHKCHHSIMH TTiIKPECITIOE YHIBEp-
CaJbHICTh KJIFOUOBUX 3aKOHOMIPHOCTEH y peakilii MmKif-
HUKIB HYTY Ha Pi3Hi CHCTEMH 3aXHCTy. 30KpeMa, Iie CBiJ-
YHUTH PO MOMIIMBICTh aaNTallii MKHAPOJHHUX MiAXOJIB
IHTErpPOBAHOI0 3aXUCTy JI0 KOHTPAaCTHHX YMOB KJiMary
JliBoGepesxnoro Jlicocteny Ykpainu.

BucHoBkH

3a pesynbTataMH JBOPIYHHX JOCHTIPKEHb BCTAHOB-
JICHO, IO TOTOJHI YMOBHM MalOTh INPOBIIHY pOJb Yy
(hopMyBaHHI WIKIJIUBOCTI KOMIUIEKCY (iTo(ariB Ha HyTi.
B exctpemansHo mnocymumuBoMy 2024 p. cymapHuit

IHJIEKC ypasKeHHs Ha KOHTPOJIbHUX BapiaHTax 3pic Ha 26—
28 % BiTHOCHO MOMEPEIHBOrO POKY, IO OYJI0 3yMOBICHO
ICTOTHUM 3pOCTaHHSM YHCEIBHOCTI MiHYIOYHX MYX, TPHU-
nciB i coBok. [lo Toro x copt Kipa mpomeMoHCTpyBaB
BUIIY NPHUPOTHY CTIHKICTh O IIKiTHHUKIB MOPIBHSIHO i3
coptoM 3exaBiT. OgHAK 3aCTOCYBaHHS CXEM 3aXUCTY
(ocobmmBO XiMiUHOT) HIBEITIOBAJIO COPTOBI BiAMIHHOCTI,
0 MiATBEPUKYE NOMIHYIOUMH BIUIMB CHCTEMH 3aXUCTYy
HaJl COPTOBUMH OCOOJIMBOCTSIMHU.

Busnaueno, mio OilonoriuHa cxema 3a0e3nedniia
cepellHe 3HWKEHHS CyMapHOT0 1HAEKCY ypakeHHs Ha 44—
46 %. i edexTuBHiCTb Gyna cTaGiNMLHOK MPOTH MiHYIO-
YUX MyX, TPHUIICIB 1 COBOK, ajie¢ JIEII0 3HIKyBajacs y
NOCYIIIMBI POKHM 4Yepe3 HECHPHUSTINBI YMOBH JUIS
CEHTOMOIIATOICHHUX arcHTIB. XIMi4HA CXeMa 3axHCTy
NPOJIEMOHCTpYBaa HaWBHILY CTaOIIBHICTh 1 pe3yJsbTa-
THUBHICTb, 3MEHINYIOUH PIBEHb ypakeHHs Ha 72-74 %,
HE3aJIS)KHO BiJl COPTY Ta MOroAHMX yMmoB. Lle cBimunTh
PO 3IATHICTh IHCEKTHIHUIIB €(ESKTHBHO KOMIICHCYBATH
BPa3MBICTh YYTJIMBUX T'€HOTHIIIB y POKU MiJBUIIECHOTO
(hiTocaHITAPHOTO PUBHKY.

OTtpumaHi pe3yabTaTh HiATBEPHKYIOTh HEOOX1IHICT
aJJalTUBHOTO TMiAXOAY MO 3aXHWCTy HyTy. bioioriuni
IpenapaT JAOIIIbHI y pPOKH 3 IOMIpHUM piBHEM CTpecy,
TOJIi SIK B yMOBaX MOCYXH ISl 3a0e3redeHHs cTabiIbHOTO
PiBHS 3aXHUCTy KyJIbTypH HEOOXiTHE 3aCTOCYBaHHS OiJIbIII
IHTEHCUBHHX XIMIYHUX 3aXO0iB.

IHepcnexmueu nooanvuux Oocriodcens Tiepenadava-
FOTh BHUBYCHHS BIUIMBY IHTETPOBAHHX CHCTEM 3aXHCTY,
SKi TMOEIHYIOTh OIONIOTIYHI 3aCO0M Ta HU3BKOI030BI
IHCEKTHUIMIM, ISl MiHIMi3alil €KOJOTiYHOI'O HaBaHTa-
JKCHHS Ta 3HIKCHHS PE3UCTEHTHOCTI (iTodaris.

Konduikr inTepecis

ABTOp CTBEpPIXKYy€ NP0 BIACYTHICTH KOH(DIIKTY
iHTEepeciB MI0JI0 BUKIAIY Ta Pe3yIbTATiB JOCIiIKEHb.
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Formation of symbiotic activity of soybean depending on plant irrigation in the Forest-Steppe
of Ukraine
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V. Kravehenko The study investigated the effects of different irrigation regimes on productivity, symbiotic activity, and seed

E-mail: quality formation of soybean (Glycine max (L.)) under the conditions of the Forest-Steppe zone of Ukraine. Field
vitaliikrav22 @gmail.com experiments were conducted during 2023-2025 at the experimental field of Uman National University. The aim of

the research was to identify an optimal soil moisture regime that ensures high yield and effective biological nitrogen
fixation while minimizing irrigation water consumption. The experimental design included four irrigation
Instytutska Str.,1, Building "tre.atm.ents: a non—irrigfited. control, 1imiFed irrigatior{ (50 % of ﬁ.eld capacity), moderate irrigation (70 %), and full
No. 4, Office 174, Uman, irrigation (100 %). Irrigation was applied when soil moisture in the plow layer decreased to 60—65 % of field
20300, Ukraine capacity. Total irrigation rates ranged from 1,200 to 2,400 m*ha depending on the treatment. After irrigation, soil
moisture increased to 28—32 % under moderate irrigation and to 30-33 % under full irrigation, creating favorable
conditions for plant growth and reproductive development. Soybean yield increased proportionally with irrigation
level and reached a maximum of 3.05 t/ha under full irrigation. However, moderate irrigation provided a yield of
2.90 t/ha, which was statistically comparable while reducing water consumption by 25 %, indicating higher
water-use efficiency. Irrigation also significantly enhanced symbiotic nitrogen fixation. Seed inoculation with the
biological preparation Rhizogumin-Plus stimulated nodule formation and nitrogen fixation in both studied cultivars
(ES Mentor and Halleck). At the optimal concentration of 0.75 %, nodule mass in ES Mentor increased from 0.36
to 0.49 g per plant, and nitrogen fixation rose from 77.38 to 79.06 kg/ha. The Halleck cultivar exhibited higher
overall symbiotic activity, with nodule mass reaching 0.91 g per plant and nitrogen fixation of 124.56 kg/ha. The
results demonstrate that maintaining soil moisture at 70-80 % of field capacity in combination with biological
inoculation ensures balanced interaction between water availability and symbiotic nitrogen fixation, promotes
protein-rich seed formation, and improves environmental sustainability. Moderate irrigation combined with seed
inoculation is therefore recommended as a resource-efficient strategy for soybean cultivation in the Forest-Steppe
zone of Ukraine.

Uman National University,

Keywords: soybean, seeds, quality, irrigation, yield, Forest-Steppe of Ukraine.

®opMyBaHHS CUMOIOTHYHOI AKTUBHOCTI COI 32J1€5KHO Bijl 3pOLLYBAHHSA POCJIHMH Yy 30HI
Jlicocteny Ykpainu

B. C. Kpasuenxko | . JI. Akinunn | JI. B. Buminesceka | A. O. Slnenko

VMaHCHKUI HAOHAEHHIA VY crarTi HaBeIEHO pe3yNbTaTH JOCHIUKCHb BIUIMBY DPI3HMX DEXHMIB 3pOLICHHS HAa HPOTYyKTHBHICTb,
yHiBepenTer, cuMOIOTHYHY aKTHBHICTh 1 sKicTh HaciHHsA coi (Glycine max (L.) B ymoBax Jlicoctemy VYkpainu. IToabosi
M. YMaup, Ykpaina nocniukenHs nposogmii 2023-2025 pokiB Ha JOCHIIHOMY HOJIi YMaHCHKOrO HALiOHAJIBHOTO YHIBEPCHTETY.
Mertoto po6oTH Oys10 BUSHAYEHHS ONTUMAIBEHOTO BOJHOTO PEXHMY IPYHTY, SIKUii 3a0e31euye BUCOKY BPOXKaHHICTh
i eexTHBHY a30TO(iKCaIii0 32 YMOBH PAlliOHAIBHOTO BHKOPHUCTAHHS MONUBHOI Bogu. CxeMa JOCIify BKIIOUaIa
BapiaHTH 0e3 3pomeHHs (KOHTPOIb), ooMexeHe 3pomreHHs (50 % HB), momipre (70 % HB) i mosue (100 % HB).
[Monus 3xiiicHIOBAIM 32 YMOBHU 3HIDKEHHS BOJIOTOCTI IPYHTY B OpHOMY miapi go 60-65 % HB. 3aransni Butpatn
monuBHOI Boau cTaHOBWIM 1200-2400 M3/ra. Y pe3ynbTaTi 3pOIICHHS BOJOTICTH IPYHTY IIiJBHILYBajacs
10 28-32 % 3a ymoBu nomipHoro Ta 10 30-33 % 3a yMOBHU MOBHOTO 3pOLICHHS, IO 3a0e3MeuyBaIo CIPUSITINBI
YMOBH Ul pOCTy 1 ()OpMyBaHHS T'CHEPATHBHHMX OpraHiB. YPOXKaHICTh coOi 3pocTaia 3i 30UIbLICHHSM pPiBHS
3poreHHs i focsrana 3,05 1/ray pasi moBHOro 3pomieHHs. BogHodac moMipHe 3poIeHHs 3a0€31e4nII0 ypoxKaiHIiCTh
2,90 1/ra3a ymoBH Ha 25 % MEHIIIE BUTPATH BOJIH, IO CBITYUTH MO HOTO BUILLY peCYpCHY e(EeKTHUBHICTb. 3pOIICHHS
ICTOTHO aKTHBi3yBaso cuMOioTHYHI nponecH. [lepeanociBHa iHOKy s HaciHASA GionpenapaToMm Pizorymin-ITmoc
(0,75 %) cnpusina 30inbIIeHHI0O Mack Oyip004oK i oOcsriB ¢ikcoBanoro azory. Y copry EC MenTtop maca
Oynsbouok 3pocia 3 0,36 no 0,49 r/pociuny, a dikcamist azory — 3 77,38 mo 79,06 kr/ra. Copr I'amiek
XapaKTepU3yBaBCs BHINOI0 cuMOioTHuHOIO akTuBHIiCTIO (0,91 r/pocnmny; 124,56 kxr/ra). BceraHoBieHO, 10
MO€HAHHS ONTHUMAJIBHOTO PiBHs 3BoNOXKeHHS IPyHTY (7080 % HB) i3 Gionoriuxoio iHOKyIsieo 3abe3nedye
M1 IBUIICHHS BPOXKAHHOCTI, MOKPAICHHS IKOCTI HACIHHS Ta EKOJIOTTIHY CTaOlIbHICTh TEXHOJIOT1] BUPOIIYBAHHS COT
B ymoBax Jlicoctemy Ykpainu.
Kuio4oBi ci1oBa: cos, 3pomryBaHHs, CHMOi0THYHA aKTUBHICTB, a30TO(IKCaLlis, ypoxkKaiHiCTh, JlicocTen YkpaiHu.
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Beryn

Cos (Glycine max L.) € onHi€r0 3 HaWBaXKIUBIIINX
CTpaTeriyHux KyJabTyp YKpaiHu, 110 HaOyBae aexalii
OIJBLIOTO TOMIMPEHHS Yy CTPYKTYpi NOCIBHUX ILIOII
3aBISKHA BHCOKill XapyoBiif, KOPMOBI Ta €KOHOMIUHIH
uigHocTi. [IpoTe, He3BaXkaroun Ha CTabiTBHE 3POCTaHHS
iHTEpecy Mo mi€l KyNbTypH, TOKa3HUKH YPOXKAWHOCTI Ta
SIKOCT1 HACIHHS COI 3aIMIIAIOTHCS HECTIMKUMM, 0COOIMBO
B ymoBax Crermry Ta Jlicoctemny, Jie BUPIMIATEHUM JIIMITY-
I0YMM YMHHUKOM € BOJ03a0€3ICUeHHsI y MOE€IHAHHI 3
TEeMIIepaTypHUM PEKUMOM BereTariiinoro nepiony [1, 2].

VY nocnigHoMy noii YMaHcbKoro paiiony Uepkacbkol
obmnacri, gk i B 6ubmocTi perionis Jlicocreny Ykpainu,
BIJICYTHICTh CHCTEMAaTHYHOTO 3pOINCHHS Ta Aehimut
I'PYHTOBOI BOJIOTH y KpUTHYHI ()a3u PO3BHUTKY POCIUH
(uBiTiHHs, popMyBaHHs Ta HaiMB 000IB) 3yMOBIIOIOTH
3HIKCHHS  TNPOJYKTUBHOCTI  IOCIBiB,  TOTipIICHHS
SIKICHUX TTOKAa3HHKIB HACIHHA, 3MEHIIICHHS HOTO (ppaKiiii-
Hoi omHOpigHOCTI Ta Macu 1000 HaciauH [3].

3polIeHHS € OJHUM i3 KIIIOYOBHX arpoTeXHIYHHX
¢dakTopiB, IO BH3HAYAa€ IHTCHCHBHICTH POCTOBHX
poIieciB, (OPMYBaHHS BPOKAI0 Ta HAKOMUYCHHS OLJIKIB,
omii ¥ IHIIMX IOXXMBHHUX PEYOBHH Yy HACiHHI COI.
HenocratHe 3BOJIOKEHHS TPH3BOAUTH IO BOJHOTO
cTpecy, nmopymeHHs (¢i31070r0-610XiMIYHIX TMPOLECIB i
(hopMyBaHHS NIYIJIOTO HACIHHSA 31 3HIKEHUMH STKiICHUMU
mokasHuKaMH [4]. BogHo9ac HamMipHe 3pOIIEHHS MOXKe
CHPUYHMHATH PO3BUTOK XBOPOO, 3HIKEHHS BMICTy OJIil,
MOTIPIICHHST CXOXKOCTI HACIHHSA Ta JETPajallil0 IPYHTIB
YHACJiZIOK 3aKUCIeHHS a0o BTOPMHHOTO II€PE3BOJIO-
xeHHs. ToMy 3a0e3ledyeHHS ONTHMAIBFHOTO BOJHOTO
PEKMMY IIPOTSTOM YChOI'O BEreTaliifHOro Iepiony,
0COONMBO y KPUTUYHI (ha3u OHTOreHe3y, € HeOOXiTHOI
YMOBOIO  OJIEp)KaHHA BHCOKOSKICHOTO HACiHHEBOTO
Matepiary [5-7].

CopToBi 0cOOIHMBOCTI COT TAKOXK BiIIrparoTh BH3HAYA-
JBHY pPOJb Yy peaji3amii HpOoXyKTHBHOTO TOTCHIATY
KyJnbTypH. BiIBIICTE COPTIB XapaKTepH3YIOTHCS OOMe-
KEHOIO EKOJIOTIYHOI0 IUIACTHYHICTIO, IIO 3yMOBIIOE
HEOOXIiqHICTh iX ajmanTamii 0 KOHKPETHHX IPYyHTOBO-
kiniMaTnyHuxX ymoB. st Jlicocreny Ykpainm HailOinbi
NPUIATHUMH € CEepeIHbOPaHHI Ta CEpeHbOCTUIIII COPTH,
SKi 3/1aTHI €(QEKTHBHO BUKOPHCTOBYBAaTH JIOCTYIHY
BOJIOTY Ta €JIEMEHTH MiHEpPaJIbHOT'O )KUBJICHHS 1 BOJJHOUAC
YHHUKATH HETaTHBHOTO BIUIMBY HECTIPHUATINUBHUX IOTOTHUX
YHHHUKIB 3aBISKH ONTHMAIbHINA TPHUBAJIOCTI BeTeTamiii-
Horo Tepiony [8, 9].

BogHodac cKOpOCTHTIII COPTH TOTPEOYIOTH OUIBII
TOYHOTO PETYJIOBAHHS €JIEMEHTIB TEXHOJIOTil BHpPOILY-
BaHHS, OCKUIBKH 0OMEXeHa TPUBANICTh BETeTalii 3MEeH-
LIye MOXJIMBOCTI KoMImeHcauii aii abioTHYHUX CTpeciB.
CopTH Hi3HIIINX CTPOKIB TOCTUT'AHHS, HABIIAKH, XapaKTe-
PHU3YIOTBCS BHILOK aJAlTUBHOIO IUIACTHYHICTIO, IIO
JI03BOJISIE YAaCTKOBO HIBENIOBATH HECTady BOJIOTH abo
MOXHMBHUX PEYOBHH 3a PaxyHOK 3MiH CTPYKTYPH BpO-
xkaro. OTxe, eeKTUBHICTD peatizallii COpTOBOrO TOTEH-
miamy coi Oe3nocepeHbO 3aEKUTh BiJl yMOB BHUPOIIY-
BaHHS, HacaMIIepe] PiBHS 3BOJIOXKEHHS IPYHTY Ta 3aCTO-
COBaHHUX arpoTeXHIYHUX 3axo/iB [10].

3BaXKal04M Ha IIe, aKTYaJIbHUM € HayKOBEe OOIPYHTY-
BaHHS ONTUMAJLHUX PEXUMIB 3pOIICHHS COi B yMOBax
Jlicoctery Ykpainu 3 ypaxyBaHHSM iX BIUIMBY HE JIUIIIE

Ha YpO’KaiHICTB, a i Ha pOpMyBaHHS SKICHUX IOKa3HUKIB
HaciHHA. OcoONMBOTO 3HAa4YeHHS HAOyBa€ IO€IHAHHS
BOJHOTO peXHMy 3 OlosoriuHMMHU (akropamMu Mpo-
JOYKTHUBHOCTI, 30KpeMa aKTHUBHICTIO CHMOIOTHYHOI
aszorodikcaii, mo Oe3nocepesHbO BIUIMBAE HAa OIIKOBY
[IHHICTP HACiHHA Ta EKOJIOTIYHY CTIHKICTh arpoeko-
cuctem [11, 12].

HaykoBa HOBHW3HA IOCTIIKCHHS IONATAaE y 3°sCy-
BaHHI 3aKOHOMIpHOCTEH (OpPMyBaHHA SKICHUX ITOKA3HU-
KiB HaciHHSI coi Ta piBHA CHMOIOTHYHOI aKTHBHOCTI
3aNIe)KHO BiJ] PI3HUX PEXHMIB 3pOIICHHI B YMOBAax
Jlicocteny VYkpaiuu. Ymneprie i Ii€el MOPHUPOIHO-
KJIIMaTHYHOI 30HU OOIPYHTOBAHO pecypco3depirarouuii
pexxum 3pomeHHs (70-80 % HB), sxuit 3abesmneuye
ONTHMAaJIbHE TIOETHAHHS BPOXKAHHOCTI, IKOCTI HACIHHS Ta
eekTUBHOCTI OioJoriyHol azorodikcanii y cydacHHX
COpTIB col.

Merta gocJrigKkeHHs

MeTo10 TOCIiIKEHHS € BCTAHOBJICHHS BIUIUBY PEXH-
MIB 3pOIICHHA Ha (POpPMYBaHHS BPOKAHHOCTI, SKICHHX
MOKAa3HMKIB HACIHHSA Ta CUMOIOTHYHOI aKTHBHOCTI COi B
ymoBax Jlicoctenmy YkpaiHm 3 METOI0 OOIpyHTYBaHHS
ONTHMAJILHUX YMOB BUPOILYBaHHS KYJbTYpH.

3as0anuamu ROCHiIKeHHS OyJOo 3’SICyBaTH BILIHB
PI3HHX pEXHMIB 3pOIICHHS HA BOJHUI CTaH IPYHTY, IPO-
JYKTHBHICTH Ta SIKICHI IIOKa3HUKU HACiHHS COI B yMOBax
Jlicocreny YkpaiHW; BH3HauWTH ONTHMAJILHUH DiBEHb
3BOJIO’KEHHSI OPHOTO IIapy IPYHTY 3a IMOKa3HUKOM Hai-
MeHIoi Booroemuocti (HB), skwuii 3a6e3neuye Makcu-
MaJlbHy pealizallito Bpo>KaifHOro nmoTeHuiany KyjabTypH y
pa3i palioHaJbHOTO BUKOPHUCTAHHS BOJHHX PECYpCIB;
OIIHNUTH e(EeKTUBHICTb 3aCTOCYBaHHS OI0OJIOTIYHOTO
npemnapaty Pusorymin-Ilmoc y pi3sHHX KOHICHTPAIisx
moxo GopMyBaHHA OyIEOOYKOBOI CHCTEMH, aKTHBHOTO
CUMOIOTHYHOTO MOTEHINiay Ta PiBHA 0i0NOTiYHO (ikco-
BaHOTO a30Ty y POCIHH COI Pi3HHUX COPTIB; BCTAHOBHTH
B3a€MO3B’SI30K M)XK BOJHUM PEKUMOM IPYHTY, IHTCHCUB-
HICTIO CHMOIOTHYHUX MPOLECIB 1 (POPMYBaHHIM ypOrKai-
HOCTI Ta OITKOBOCTI HACIHHS, OOIPYHTYBaTH pPeCypco-
OlLIaJJHy TEXHOJIOTIYHY CXEeMYy BHPOIIYBaHHS COI, IO
noenHye nomipue 3poureHas (70-80 % HB) 3 mepen-
MOCIBHOIO 00pOOKOI0 HACiHHA OiompenapaTroM Jjs YMOB
[Ipasobepexuoro Jlicocreny Ykpainu.

Marepiauu i meToau

[TonmpOBI JOCHIKEHHST 3 BUBUCHHS BILIHBY PEXKHMIB
3pouleHHs Ha (OPMYyBaHHS BpPOXKAWHOCTI, SIKICHHX
MOKa3HUKIB HACiHHSA Ta CHMOIOTHYHOI aKTHBHOCTI cOi
npoBommn  2023-2025 pokiB Ha AOCHIZHOMY MO
YMaHCBKOTO HallioHansHOTO yHiBepcuteTy (Uepkachka
obmacte, YMaHCBKHH paiioH). Tepuropis HOCHiIKEHD
po3TamoBaHa y HeHTpaibHiH dactuHi [IpaBoOepexHoro
Jlicocterry VkpaiHu, fSKa XapaKTepU3YETHCS MOMIPHO
TEIIMM KJIIMATOM 13 IIepioIMYHIMH MIPOSIBAMH TTOCY LILTH-
BUX YMOB Y JIITHI{ ITEpioJ.

[pYHTOBHH TOKPHUB JOCIIAHOI MiNSHKH TPEACTABIIE-
HHUH YOPHO3EMOM THUIIOBHM MAJIOTYMYCHHMM, KPYITHOITH-
JIyBaTO-CEPEIHbOCYTJIMHKOBIM 32 TPaHyJIOMETPHYHUM
CKJITaioM. YMICT Tymycy B opHOMY mapi (3a TropiHuMm)
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cranoBuB 4,4-4,6 %, peaxiuis I'PyHTOBOTO DPO3YMHY —
pH 6,8-7,2, emuicth kaTioHHOTO 00MiHY — 30—32 Mr-eKB
Ha 100 r rpyHTy. YMicT 3aranbpHoro asory (3a K’enbna-
nem) — 0,28-0,31 %, docdopy — 0,16-0,24 %, xamito —
2,3-2,5%. Pyxomi ¢opMH eleMEHTIB >XUBICHHS (3a
Mauurianm) ctanoBwiIn: Gocopy —4,5-5,3 mr, Kajiro —
9,8-10,2 mr Ha 100 r rpynTY [1, 13].

Meteoposoriuai  yMOBH B POKHA  IPOBEICHHS
JOCTIKCHD XapaKTePHU3YBAIHCA 3HAYHOIO MIiKPidHOIO
MIHJIEBICTIO KITBKOCTI OTIA/IiB i TEMIIEPATYPHOTO PEIKUMY
(puc. I). 3aranmpHa KUTBKICTh OTIAJIB 32 BETeTalliifHI pOKI
cranoBmia 583,5 mm (2022-2023 pp.), 487,2 mm (2023—
2024 pp.) Ta 525,5 mm (2024-2025 pp.). HaiiGinpiunii
JedinuT BOJIOTH CHIOCTEpIraiy y BECHSHO-JITHIN mepion,
30KpeMa B YEPBHI—JIMIIHI, 110 30irajgocs 3 KPUTHYHUMHU
¢daszamu po3BuTKy coi. CepemHbOpiuHa TeMIepaTypa
MOBITPs. KoJuBaymacss B mexax 9,9-11,8 °C, a B iTHI
Micsmi mocsirana 22,8-24,3 °C, mo y pasi HeloCTaTHBOTO
3BOJIOYKEHHSI ITOCHITIOBAJIO a010THYHUH CTPEC POCIIHH.
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Puc. 1. KinbkicTs onazuis (a) Ta cepeHbOMICIYHA
TemmepaTypa noBitps (0) 3a BereTamiiHi pOKU
2022-2025 pp.

(3a danumu memeocmanyii Ymamv)

JocnijpkeHHsT  TPOBOJWIM 32 CXEMOI  JBO-
(haKTOPHOTO MOJIEOBOTO JIOCIIly Y TPUPa30Bii MOBTOP-
HocTi. DakTop A — piBeHb 3pOLICHHs: 0e3 3pOLICHHS
(koHTpONB); KpamenbHe 3pomeHHs — 50% HB;
KpamnenbHe 3pouieHHs — 70 % HB.

®axrop B — copr coi:

- ES Mentor — cepenapopanHiii COPT, OpUTIHATOP
— Euralis Semences (@panyis);

- Halleck — cepenupocturmuii copt, opuriHaTop —
AgReliant Genetics (CLLA).

CopTH BiJpi3HIIOTHCS 3a TPUBATICTIO BErETAIIHHOTO
mepiofy Ta piBHEM aJalTUBHOCTI JIO YMOB HEIOCTAT-
HBEOT'O 3BOJIOXKEHHSI, 1[0 JO3BOJIIIO 00’ €KTUBHO OLIIHHUTH
X peakuilo Ha pi3Hi PEKUMU 3POLICHHS.

[MonepennukoM KyJabpTypu Oyja O3uMa IIICHHIIS.
OcHOBHUIT 00pOOITOK TPYHTY BKJIIOUAB 350JIEBY OpPaHKY
Ha TouOuHY 22-25 cM. HaBecHi TpOBOIMIN 3aKPHUTTS
BOJIOTH OOPOHYBAHHSM 1 IMEPEIIOCIBHY KyJIETHBAIIIIO.

CiBOy coi 3miliCHIOBANIH y IpYTiid IeKai TpaBHS 3a
YMOBH TpOTpiBaHHSA IpyHTY Ha rmbmai 10 cM mo 10—
12 °C. Cnoci6 ciBOM — psIIKOBHH 13 IIMPUHOIO MIKDPSIb
45 cm. Hopma BuciBy cranoBmina 600 THC. CXOXKHX
HaciHMH Ha | ra, TInOnHa 3aropTaHHA HACIHHS — 4—5 cM.

CucremMa 3aXUCTy pPOCIHMH Iepeadadana 3acTocy-
BaHHS IPYHTOBHX 1 CTPaXOBHX TepOIlUAiB 3aJIeKHO Bif
piBHS 3a0yp’ssHEHOCTI mOCiBiB. [HCekTHIMAHI Ta (yHTI-
UAHI 0OpOOKH MPOBOJIWIM 32 MOTPEOH BIAMOBITHO 0
¢iTocaHiTapHOr0 CcTaHy NOCIBiB. 30MpaHHS BpOXKaro
31iiicHIOBaNH Y (a3l MOBHOI CTUIIIOCTI HACIHHS METOJIOM
MIPSIMOTO KOMOaHyBaHHS.

3pouleHHs 3IMCHIOBAIM KpalelbHUM  CIIOCOO0M.
[onuBu MpoBOAMIN Y pa3i 3HMKEHHS BOJIOTOCTI IPYHTY B
opHOoMYy m1api 1o 60—-65 % HB 3 noBeaenHsM ii 1o 3aruia-
HOBaHOTO piBHA (50 a0 70 % HB 3amexxHo Big BapiaHTa).
3arajpHa HOpMa ITOJIMBHOT BOJIM 32 BETreTaIliiHUH epios
craHoBmia 1200-2400 m*/ra.

Iepen ciBboro HaciHHA coi 00poOIsITH Giompemnapa-
ToM Puzorymin-Ilmoc, mo MICTHTh aKTHBHI IITaMu
Bradyrhizobium japonicum. THOKyNAIII0 TPOBOAUIN B
JICHb CiBOM MeToJoM HamiBcyxoi o00poOku. Hopma
BUTpaTH npenapary cranosuia 0,75 % BiJ Macu HaCiHHSL.
[Ticnss 0OpoOkM HACiHHS BUTPUMYBAJIM Yy 3aTiHEHOMY
Miciii npotsiroM 30—40 XB i BUCIBaJIH y IPYHT.

YpokaliHICTh BHM3HA4ald METOAOM CYLIJIBHOTO
00Ky 3 OONIKOBHX IIITHOK i3 IEepepaxyHKOM Ha CTaH-
naptHy Bosoricte HaciHHA (14 %) 1 100 % uwmcToTy.
CuMOiOTHYHY aKTUBHICTD OIIHIOBAIH 32 Macoio OyIb00-
YOK Ta KUTBKICTIO (hJiKCOBAHOTO a30TYy.

CratuctidHy OOpOOKY pe3yNbTaTiB 3HiHCHIOBAIH 3
BHKOpHCTaHHsM Iporpam Microsoft Excel ra Statistica 10
3 BU3HAUEHHIM Cepe/IHIX 3HAUeHb, CepPeAHbOI MOXHOKHU Ta
JOCTOBIPHOCTI ~ PI3HUIIL MK BapiaHTaMHu JOCIiay
(p<0,05).

Pe3ysabTaTH Ta iX 00roBOpeHHs

VY xoni nmociipkeHHsS OyJo TpoBelNeHO OOJiK Ta
TOPIBHSHHS KUIBKOCTI BOJM, BUKOPUCTAHOI NMPH Pi3HUX
pexuMax 3pomeHHs. MakcuManbHUN 00CST 3pOITyBajb-
HOi BoJM OyB 3aCTOCOBAaHMH y BapiaHTi IOBHOTO 3BOJIO-
xeHHs (70 % HB), toni sk MiHIMaIbHHN — y BapiaHTi
obmexxeHoro 3pomeHHs (50 % HB). PesympraTn
MOKa3ajik, M0 BPOXKaWHICTh COT 33 YMOBH IOBHOTO Ta
TTOMipHOTO 3pOoIIeHHs Oyna OIM3bK0I0 MK C00010, OTHAK
y BapiaHTI 3 MEHIIUM BOJOCIHO)XHBAHHAM JOCSTalll
ORI EKOHOMHOTO BUKOPHCTAHHS BOJHUX pecypciB 0e3
CYTTEBOTO 3HIDKEHHS MTPOAYKTUBHOCTI pociuH [16].

[onuBu mMpOBOAMIM TOAI, KOJHM BOJIOTICTH OPHOTO
mapy I'pyHTY 3HIKyBasacs g0 60—-65 % Bix HaiiMeHIIol
BOJIOTOEMHOCTI, IMIATPUMYIOUN BOJHHUN PEXHUM y MEXax,
ONTHUMAIBHUX I pocTy coi. VY KOHTPOJIBHOMY
(He3poIyBaHOMY) BapiaHTi BOJIOTICTh IPYHTY BIPOJOBXK
BeTeTallil 3HIKYBaIacs 10 KpUTHIHUX 3HadeHb (10—-14 %
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00’eMy), IO TPHU3BOAWIO JO B’SHEHHS JIHUCTKIB 1 piBaem 3pomenHs (50 % HB) cnocrepiraau KonuBaHHS

3MEHIIICHHS KUTBKOCTI 000iB Ha pocuHi [21, 22]. BOJIOTOCTI B Mexax 15-24 %, tomi sK 3a BiICYTHOCTI
[Ticnst npoBeeHHs 3pOLIEHHS BMICT BOJIOTH B IPYHTI 3pOLIEHHS BOJIOTICTH OPHOTO IIapy He nepeBuIiyBaia 10—

y 3pOIIYBaHKX BapiaHTax 3poctas J0 28—32 %, mo 3a0e3- 14 %, 1I0 CBIAYWIO TPO HEJAOCTATHE 3BOJIOKCHHS

NevyBajo aKTUBHHUN PICT POCIHH Ta iHTEHCUBHE (hopMy- KOpPEHEBOi 30HM Ta OOMEKEeHHs peasizauii MpOIyKTHUB-

BaHHS TE€HEpAaTHBHUX OpraHiB. Y BapiaHTi 3 NOMipHHM HOTO TIOTeHIIay KyIbTypH (maobn. 1).

Tabauus 1

VYposkaliHICTB COi 3aJI€KHO BiJl peKUMY 3pOIIeHHS Ta copty (cepeane 3a 2023-2025 pp., Ymancekuit HY)

Pexum 3pomeHHs YpoxaiiHicTs, T/ra (ES Mentor) VYpoxaiiHicTb, T/ra (laiex) Cepenne 1o axropy A
Bes 3pomeHHs (KOHTPOIIB) 1,72+0,06 1,88+0,05 1,80
50% HB 2,55+0,07 2,75+0,06 2,65
70% HB 2,78+0,08 3,02+0,07 2,90
100% HB 2,90+0,09 3,20+0,08 3,05
Cepenne no dakropy B 2,49 2,71 -

HIPg0s: pakrop A — 0,14 1/ra; dpaktop B — 0,11 T/ra; B3aemoniss AXB — 0,19 1/ra.
Ilpumimka: naHi HABEJCHO SIK CEPEHE 3HAYCHHS + CTAaHJapTHA MOXUOKA.

OTtpuMaHi pe3yibTaTH CBIiqUaTh MPO YITKO BUpaXKe- ¢axropa B. Lle cBimuUnTh NMpo BUILY YyTIHMBICTH COPTY
HUH BIUIMB DPEXHMY 3pOLICHHS Ha BPOXKAHHICTH COI, lannex 1o mosinmeHHs! BOAHOTO PEXXUMY IPYHTY.
a TaKkoX IPO HAasBHICTh CTAaTHCTHYHO JIOCTOBipHOL HaiiBummit npupicT ypoalHOCTI TOpIBHSHO 3
B3aeMOii (PaKTOPIB «PEKUM 3POLICHHS X COPT». Y BCIX KOHTpoJieM 3abe3neuyBaB pexxum 3porreHHs 70 % HB:
BapiaHTax mocnigy copt [lamiexk ¢opMmyBaB BHIILY st copty ES Mentor — 1,06 1/ra, nns copty [Nammex —
yposkaiiHicTh opiBHSIHO 3 copTom ES Mentor. 1,14 1/ra. Iloganpiie miABUIICHHS PiBHS 3BOJIOKEHHS 10
3a BIACYTHOCTI 3pOIICHHS PI3HUIL MDK COpPTaMH 100 % HB He cympoBOMXKyBaloCs CTaTHCTUYHO JIOCTO-
cranosuna 0,16 1/ra, Toxi sk 3a momipaoro (70 % HB) BIPHUM 3pPOCTaHHAM yPOKalHOCTI, 110 BKa3y€ Ha JOIIb-
ta nosHoro (100 % HB) 3pomenHs BoHa 3pocTana 10 HICTh BHKOPHCTAHHS HOMIPHOTO PEXHAMY 3POLICHHS SIK
0,24-0,30 1/ra, mo nepeBumryBano 3HadeHHS HIPo o5 ams pecypcoomagHoro (maé. 2).
Tadaunus 2

BrumB pi3HUX peXUMIB 3pOILEHHS Ha BOJIOTICTh IPYHTY (cepeane 3a 2023-2025 pp., YMancekuit HY)

5 PiBeHb 3BOJIOXKEHHS, BouoricTs IpyHTY 10 HOJHBY, BosoricTs IpyHTY miciIs MOJIMBY, Butpata BoaH,
BapianT 3pomeHHs 9% HB o, o N
Be3 3pomenns (KOHTPOIb) 0 10-14 12-15 -
OOMexeHe 3pOIICHHS 50 1524 25-28 1200
Tomipae 3ponreHHS 70 20-26 28-32 1800
IToBHe 3poIeHHs 100 22-27 30-33 2400

Ilpumimxa: HB — HaliMeHIIIa BOJIOTOEMHICTb; 3pOLLIECHHS TPOBOIMIN IIPH 3HWKEHHI BOJIOTOCTI OpHOro mapy a0 60—65 % HB.

ITokpanieHHsT BOJHOTO PEKUMY IPYHTY ITO3UTHUBHO ocobmmBo B KoHmeHTpamii 0,75 %, 3abe3meuyBao
BILUTMBAJIO HE JIMIIE Ha PIiCT i PO3BUTOK POCIUH COi, MaKCHMaJIbHi TIOKa3HUKH MacH 0yJIb0040K Ta 610JI0TigIHO
a i Ha aKTUBHICTh CUMOIOTMYHUX HPOLECIB. 3pOLICHHS (ikcoBaHOTO a30Ty B 000X JOCIHiIKYBaHHX COPTIB, IO
CTBODIOBAIO CIIPUATIMBI  yMOBH I (OpPMYyBaHHS KOpEJIIOBAJIO 3 IIBUIIECHHSAM YpPOXXaHOCTI 3a YMOB
OynbO00YKOBOT CHUCTEMHM Ta IiABHIIEHHS €(QEeKTUBHOCTI ONTUMAJIHOTO 3POIICHHS.

GiosoriuHol dikcarii arMocdepHoro asory, mo Oe3rno- 30inbIIeHHS CUMOIOTUYHOI aKTUBHOCTI MO3MTHBHO

CepeHbo BimoOpakanocs Ha (GOPMYBaHHI BPOKAHHOCTI BIUIMBAJIO Ha ()OPMyBaHHs OiJTKa B HACIHHI Ta HA ITiJ(BU-

Ta SIKOCTI HACiHHS (madn. 3). IIEHHS 3arajibHOI YpOXKaifHOCTI 32 YMOB ONTHMAaJIbHOTO
3acrocyBanHs Oiompemapary — Pmsorymin-Ilnroc, 3pOIIECHHS.

Tabauuns 3

CumMOioTHYHa ePEeKTUBHICTh COT 3aJIe)KHO BiJI TEXHOJIOTTYHUX MTPUHOMIB Ha JIOCHIIKYBaHOMY T10J1i Y MaHCHKOT'O HaI[io-
HAJILHOTO yHiBepcuteTy (cepenue 3a 2023-2025 pp.)

Chr O KOHHCHTpaI.I(i]ﬂ Wil Gy e, AKTHBHI_/H?I CUMOIOTHYHHU I Maca 6ios0riuHO (hiKCOBaHOTO
petapaanty, % TOTEHIIIAJ, THC. KT TH/Ta a3o0Ty, Kr/ra

be3 06pobku - 0,36 221 77,38

Menop ) 0,5 0,42 226 77,87
Puzorymin-ILmoc 0,75 0,49 232 79,06

1,0 0,44 229 78,23

be3 06pobku — 0,69 453 117,54

Famiex ) 0,5 0,76 470 119,87
Puzorymin-ILmoc 0,75 0,91 489 124,56

1,0 0,80 476 120,70
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Otxe, HaliBUIy €(EKTHBHICTE CUMOIOTHYHOT JisTb-
HOCTI Oy/bOOYKOBHUX OakTepiil Ta MakCUMasbHE HaKOIHU-
YeHHs 010JIOTiYHOrO a3oTy 3abe3medyyBaia oOpoOka
HacinHs npenaparoM Puzorymin-Iliroc (0,75 %) 3a ymoB
nomipHoro 3pomenHs (70-80 % HB). Takuii BapianT
cnpusiB (OPMYBAaHHIO HACIHHS 3 MiIBUIICHAM YMiCTOM
Oinka, MO MiATBEpKYE TICHUIM 3B’S30K MK BOJHUM
peXUMOM, OiOIOTIYHMM a30THUM JKHBIICHHSM 1 SKiCTIO
HaciHHsA coi B Jlicocteny YkpaiHu.

OTpuMaHi pe3yNbTaTH MiATBEPHKYIOTh, IO OITH-
MaJIbHUH BOJHHMN PEXHM y TOE€IHAHHI i3 CTHMYIIOBAH-
HAM CcuUMOiOTHYHOI (ikcamii a30Ty CYTTE€BO BIUIMBAE
Ha (opMyBaHHs SKOCTI HaciHHs coi B ymMoBax Jlicocremy
VYkpainu. 30kpema, Hauli JaHi MOKa3ylTh, IO IMPH
3poureHHi Ha piBHi 70 % HB ypoxaiiHicTe mocsrana
2,90 1/ra, 110 TMPaKTUYHO HE BiJPI3HAETHCS Bill PE3yJib-
taty npu 100 % HB (3,05 1/ra), ane npu 1poMy BHKO-
pUCTaHO MCEHIIY KUIBKICTh BOJHHX pecypciB. lle
Y3roJUKy€eThes 3 BUCHOBKamH Prysiazhniuk et al., (2018),
Jie 3a3Ha4YeHO, 10 ONTHUMAJIbHI arpOTeXHIYHI MPUHOMH B
30Hi JlicocTeny CyTTEBO MiIBUIIYIOTh IPOTYKTHBHICTH
KyJIBTypH, 30KpEeMa 3aBISKH KpaloMy 3a0e3MeYEeHHIO
BoJtorocti IpyHry [17, 19].

Kpim Toro, Hama omiHka CHMOIOTUYHOI aKTUBHOCTI
mmokasana, mo o0poOka HaciHHA Giompemnaparom Pusory-
MmiH-ITmroc y koHnenTparnii 0,75 % 3abe3nedye HalBUII
MTOKa3HUKH Mach OyJs00YOK 1 KITBKOCTI (DiKCOBAHOTO
azoTy (Hampuknaa, nus copty [amnexk maca Oymbp00490K
0,91 r/poci., azoty 124,56 kr/ra). Lle Binnosinae pe3yns-
TaTaM IHIIMX JOCTIpKeHb: y poboTi Krutylo (2023) onu-
CaHO TPHUPICT Macu By3MUKiB Ha 11-86 % i 30LIbIICHHS
¢ikcanii azoty B 1,2—4,2 paza micns iHOKyIsnii [20].

Hamri nani TakoX JE€MOHCTPYIOTH, IO HEJOCTATHS
Bosora B 1pyHTi (10-14 % o00’emy y BapianTax 0e3
3pONICHHSI)  CIPUYMHSE  3MEHIICHHS  aKTUBHOCTI
cuM0io3y, M0 MIATBEPIXKYETbCI Y  IOCHIMKEHHI
Mamenko (2019), y skomy B ymoBax nediliTy BOIU
CIoCTepirajgy 3Ha4HEe TajJlbMyBaHHS yTBOPEHHS Oynb00-
YOK Ta 3HIKEHHS ¢ikcarii azoty [21].

SIKII0 MOPIBHATH HAIli pe3yIbTATH 3 JOCITIKEHHIMHI
Shevnikov et al., (2022), To 3a3Ha4UMO: TaM, IIPU Pi3HUX
cnocobax ciBOHM, HOpMax BUCIBY i arpOEKOJIOTIYHUX YMO-
Bax, MPUPICT ypOKAMHOCTI cTaHOBHUB 15-25 % 3aBmsiku
KpalioMy a30THOMY KHUBJICHHIO [22]. YV HamoMy BUNaAKY
MPUPICT YPOIKaHHOCTI 3a 3pOILEHUM PEXHMOM CKJIaB JI0
+69 % MOpIBHAHO 3 KOHTPOJIEM, 110 BKAa3y€ Ha OCOOIHMBY
YyTIMBICTH Ol 10 Bomo3abe3meueHHs B 30Hi JlicocTemy
Ta BaXJIMBICTh BOJAHOTO PEXUMY.

OTxe, TIO€AHAHHA TIIOMIPHOTO 3pOLICHHS Ta
010JIOTIYHO OpIEHTOBAHMX TEXHOJNOTIH 1HOKYJAMIl €
MIEPCIIEKTHBHAM HANpsIMOM Uil ()OPMYBaHHS BHCOKO-
SIKICHOTO HaciHHEBOro wmarepiany coi B Jlicoctemy
VYxpainu. [Toganpli ZOCHiIKEHHS TOLUITBHO 30CEPEIUTH
Ha B3a€MO/Iii BOJHOTO PEKUMY, MiHEPAILHOTO KUBICHHS
Ta OiosoriuyHOi a3oTdikcallii 3 METOW pO3pOOKH ajam-
TUBHHMX TEXHOJIOT1H, MaKCHMalbHO MPHCTOCOBAHHUX IO
YMOB 3MiHHOTO KJIIMaTy.

BucnoBkn
VY pesynbraTi NMPOBEACHUX IOJBOBHUX JIOCIIIKCHD

3’SCOBAaHO, 10 PIBEHb 3POIICHHS iCTOTHO BIUIMBA€ Ha
(dopMyBaHHS SIKICHMX TIOKa3HHKIB HAaciHHA COi Ta

eeKTUBHICT, CHMOIOTHYHOI a3oT¢ikcanii B yMoBax
Jlicocrenny Ykpaiun. OnTUMajbHUM BHSBHUBCS DPEXHUM
nomipHoro 3potenns (70-80 % HB), sikuii 3a6e3neuyBas
BUCOKHI pIBEHb YpOkaiHOCTI 0e3 HagMIpHHX BHUTpaT
BOJHHMX pECYpCiB. 3pOLICHHS CHPHUSIIO TIOKpPAaIIEHHIO
PO3BHUTKY OyIH00YKOBUX OaKTEpii 1 miIBUIIEHHIO aKTHB-
HOTO CHMMOIOTHYHOTO MOTEHIially POCIHH, II0, CBOEFO
Yepror IO3UTHBHO BIUIMBAJIO Ha HAKONWYEHHA Oio-
JoriuHO (pikcoBaHOTO a30Ty. HalBuIIi MOKa3HUKA
CIOCTepiraiy 3a yMOBH 00pOOKH HACIHHSI OiompenapaTomM
Puszorymin-Ilntoc y konnentpauii 0,75 %, mo 3ade3neqy-
BaJIO 301JIBIICHHSI MAacH OyJIbOOYOK 1 ITiABUIIEHHS BMICTY
a30Ty NOPIBHSHO 3 KOHTposieM. BusiBieHo, 1o mnoen-
HaHHS 010JIOT1YHOT 1HOKYJISII] 3 TOMIPHUM 3pPOLICHHIM
€ ©e(eKTUBHOI TEXHOJOTIEH MIABHIICHHS SKOCTI
HaciHHA Ta OLIKOBOT MPOXYKTUBHOCTI coi. PesynbraTu
JOCTIIKCHHS TTATBEPDKYIOTh B3a€EMO3B’SI30K MIXK BOJI-
HUM pPEKHMOM, OIOJIOTIYHMM a30THUM S>KUBICHHSM 1
SIKICTIO HaCiHHS, II0 Ma€ BayUIMBE NPAKTHYHE 3HAYCHHS
UL ONTHMI3alii CHCTEM BHPOIIYBaHHS COi y 30HI
Jlicocreny YkpaiHu.

Konduikr inTepecis

ABTOpH CTBEP/KYIOTH IIPO BiACYTHICTH KOH(IIKTY
iHTEpeciB 1100 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JOCIIDKEHb.
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K. Kuriacha The main purpose of this review was the problem of optimizing nitrogen fertilization of corn crops in the light of
E-mail: recent trends, taking into account the requirements of the ecological and economic approach to the development of
kateryna.kuriacha@pdau.edu.ua cultivation technologies. Based on the review of the research results by Ukrainian and foreign scientists, modern

methods of nitrogen fertilization management are described. In particular, this concerns the differentiated application
of nitrogen fertilizers using complex organic-mineral fertilizers, which comprise humic compounds, nitrification
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inhibitors and urease inhibitors. The review draws attention to controversial issues of corn crops’ fertilization and

University,
Skovoroda Str., 1/3, contradictions regarding the effectiveness of the use. These include the rate of nitrification of the soil rhizosphere,
Poltava, 36000, Ukraine inhibition of nitrification processes and the effectiveness of the impact on yield formation. The information on the

efficacy of using 3, 4-dimethylpyrazole phosphate and thiophosphoric triamide as nitrification inhibitors from
economic and environmental points of view is given in the article. A brief analysis of the use of the group of 2-(3,
4-dimethyl-1H-pyrazol-1-yl) isomeric mixture of succinic acid, nitrapyrin or pronitridine is conducted. Attention is
paid to the peculiarities of the behavior of nitrification inhibitor substances depending on the properties of soils and
climatic factors. The conclusion is made as to the simultaneous use of two strategies — the application of urease
inhibitor and nitrification inhibitor. The presented review of scientific sources does not indicate the unanimity of
opinions concerning the use of nitrogen inhibitors. Scientists are overwhelmingly inclined to the usefulness of
applying inhibitors to reduce greenhouse gas emissions into the atmosphere and the economic efficiency of reducing
the rates of nitrogen fertilizers’ application, but there are also data on the questionable impact of inhibitors on
nitrogen losses into the atmosphere and their impact on yield formation. On the one hand, nitrogen inhibitors can be
crucial in reducing nutrient losses and increasing the effectiveness of the use of expensive nitrogen fertilizers and
raising plant productivity by 41-79 %, especially when applying stabilized nitrogen fertilizers of increased efficacy.
They play an important role in the 4R cultivation concept, which envisages ecological and economic approach to
growing crops. On the other hand, while reducing nitrogen losses, they do not increase yields in any way, especially
in combination with the use of such fertilizers.
Keywords: corn, fertilization, fertilizers, nitrogen, inhibitors, humin.

IlepcnekTUBY yNIPaBJIiHHSA A30THUM KMBJICHHSIM MOCIBIB KYKYpYy/I34:
OIJISII CYy4aCHUX KOHUeNIIii

K. O. Kypstaa

[osrrasesKuii qepKaBHHuit T'onoBHOIO MeTOIO 1BOrO Oryisiay Oyna mpoOiemMaTHKa ONTHMI3alil a30THOTO JKUBIICHHS IOCIBIB KYKypyI3u
arpapHuii yHiBepcHTeT, Yy CBITJII OCTaHHIX TEHICHLIH 3 OMISAYy HAa BUMOTH €KOJIOTO-€KOHOMIYHOTO IMiJXOAY O PO3POOKH TEXHOJIOTiH
. Honrasa, Yipaina BHpoOIIYyBaHHS. Ha OCHOBI OISy pe3ysbTaTiB JOCIHIIKEHb BITYM3HIHMX 1 3aKOPIOHHUX YYCHHUX OIMHCAHO Cy4YacHi

METO/M YHPABIIHHS a30THHM JKHBJICHHSIM. 30KpEMa I1e CTOCYEThCs qU(epeHIiIOBAHOr0 BHECCHHS a30THHX J0OpUB
i3 3aCTOCYBaHH;IM KOMIUIEKCHHX OpPraHO-MiHEpaIbHUX JOOPUB, 10 CKJIAy SIKUX BBOISATH TYMIHOBI CIIOJYKH, IHTIOITOpH
Hitpudikaii Ta iHriditopu ypeasu. B po3BizLi npusineHo yBary AUCKYCiifHUM MUTaHHIM yIOOPEHHS HOCIBIB KyKypy/I3U
Ta MPOTHPIYYSIM CTOCOBHO €(EeKTUBHOCTI BHUKOPHCTAaHHs. Jl0 TakuMX BiHOCSATH IIBHIKICTh HITpHQIKALil pu3ochepu
IPYHTY, IPUTHIYEHHS IPOLECIB HiTpHdiKanii Ta e)eKTHBHICTh BIUIBY Ha (JOPMYBaHHS yPOXKAHHOCTI. ¥ CTaTTi MOJAaHO
inpopMmanito  momo0 epeKTHBHOCTI 3aCTOCYBaHHS sK iHTiOiTOpiB HiTpudikanil 3,4-muMernmmipasondocdary Ta
TiohochopHOro TpHaMiLy 3 eKOHOMIYHOI Ta eKOJIOTTYHOI TOUOK 30py. IIpoBeieHO KOPOTKHiT aHaTi3 BUKOPUCTAHHS IPYIH
2-(3,4-mametri-1H-nipa3on-1-i1) i3oMepHOi cyMilii OypIITHHOBOI KHCIIOTH, HITparipuHy ado MPOHITPUIHUHY. 3BEPHEHO
yBary Ha OCOONMBOCTI (DyHKI[IOHYBaHHS PEYOBHH IHTIOITOIB HIiTpH(iKalil 3ale)XHO Bif BIACTHBOCTEH IPYHTIB,
KIIMaTHIHKEX (pakTOpiB. 3poOIICHO BHCHOBOK IIPO OJHOYACHE 3aCTOCYBAHH ABOX CTpATEriil — BUKOPUCTAHHsI iHTibiTOpa
ypeasu Ta iHribitopa HiTpugikamii. HaBeneHuil orsn HayKoBHX /DKEPEN CBITIUTE PO HEORXHOCTAMHICTD TyMOK IOZO
BUKOPHCTAHHS 1HTI0ITOPIB a30Ty. BueHi nepeBakHO MOTOUKYIOTHCS 3 JYMKOIO II0JI0 KOPHCTI 3aCTOCYBaHH iHTi0iTOpIB
JUTS 3MEHILICHHS BUKHIIB TAPHUKOBHX a3iB y atMocdepy Ta eKOHOMIYHOI e(peKTUBHOCTI BiJl 3MEHIIICHHSI HOPM BHECEHHS
A30THHX IOOPUB, ajie ICHYIOTh i JaHi PO CYMHIBHHIT BIUIUB iHTIOITOPIB HA BTPATH a30Ty B atMocdepy i iXHill BIUTHB Ha
(hopMyBaHHS BPOXKAHHOCTI. 3 OTHOTO GOKY, IHTIOITOPH a30Ty MOYKYTh MaTH BHpILIAJIbHE 3HAYCHHS, 3MEHILYIOYH BTPATH
MOXKUBHAX PEYOBHH Ta 30UIBLIYIOYM e(peKTUBHICTh 3aCTOCYBAaHHS BApTICHUX a30THHX [OOpUB 1 30LIBLIYBATH
MPOAYKTUBHICTb pociuH Ha 41-79 %, 0cOONMBO SKIIO BUKOPHCTOBYBATH CTAOLIi30BaHI a30THI JOOpHBA ITiIBUILCHOL
edexTuBHOCTI. BOHN BiirpaloTh BaXUIMBY Poib y KOHIIENIil BUponTyBaHHS 4R, ska mependadae eKoIoro-eKOHOMIUHHI
X1 A0 BHPOIIYBaHHS CLIECHKOrOCHOAPCHKUX KYIBTYp. 3 IHIIOTO OOKY, 3MEHIIYIOYH BTPATH 30Ty, BOHU SKOJHHM
YUHOM He 30UIBLIYIOTh YPOXKAUHICTB, 10 TOTO X 1 Pa30M i3 3aCTOCYBAHHSM TaKHX JOOPHB.
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The role of nitrogen fertilization in corn yield formation
is well known. In modern agronomy, the attention is paid to
optimizing fertilizers’ application in order to improve the
efficiency of using expensive nitrogen fertilizers and
reducing the harmful effect of nitrogen on the environment.

It is also well known that for growing corn it is expedient
to use differentiated nitrogen application or apply complex
fertilizers. According to S. M. Kalenska and R. V. Hovenka’s
data, plastic corn hybrids were able to increase the yield by
almost 16 % when using diammonium phosphate at the rate
of N2»Ps7Ks7, and additional nitrogen application contributed
to further yield increase by 8-18.6 % [1].

The use of complex organic-mineral fertilizers, which
include humic compounds, neem oil (4zadirachta indica),
moringa (Moringa oleifera), pomegranate leaves (Punica
granatum), etc., is quite promising [2, 3]. In the latter case,
the coating of carbamide granules with these substances
delayed nitrification for up to 30 days, which significantly
reduced nitrogen losses and contributed to better plant
productivity. Nitrogen losses were reduced from 48 to 2 %.

The greatest concern of scientists is the growing
greenhouse effect, which is provoked by emissions of
greenhouse gases into the atmosphere, including N>O and
NHs. The main sources of emissions, in the agronomic
aspect, are the use of nitrogen fertilizers, which are also not
fully absorbed by plants and, thus, reduce the economic
effect. To reduce these negative processes, the use of
nitrification inhibitors and urease inhibitors is proposed. Not
only the aforementioned plant components or products can
be used as inhibitors.

The inhibition of nitrification processes can be achieved
by both chemical and natural substances, as well as
biological preparations. 3, 4-dimethylpyrazole phosphate is
one of the chemicals used as nitrification inhibitors. The use
of this inhibitor in combination with UAN-32 at a rate of
300 kg/ha against the background of N3P3;K4 gave the
increase in the yield by 17-19.8 %, i.e. by 1.11-1.68 c/ha,
which was quite convincingly demonstrated by field
diagnostics using NDVI. The yield capacity also depended
to a large extent on the sum of active temperatures [4].

As J. Muller et al. note, the use of urea coated with
3, 4-dimethylpyrazole phosphate at a rate lower by 20 %
reduced N>O emissions by 51 % without reducing the yield
capacity [5]. The use of 3, 4-dimethylpyrazole phosphate for
two years allowed a 23 % reduction in nitrogen fertilizers’
rates in the second year, which gives the prospect of using
this substance to reduce nitrogen fertilizers’ rates [6].

However, there are less optimistic scenarios of the action
of 3, 4-dimethylpyrazole phosphate. For example, in the
studies of X.-L. Wang et al., the use of this inhibitor reduced
the rate of the soil rhizosphere nitrification, which negatively
influenced the growth of corn plants and the effectiveness of
their water consumption [7].

In these studies, an increase in corn yields by 8.1-21.2 %
was also registered. On the whole, it was possible to speak
about the effectiveness of using nitrogen inhibitors: 3, 4-
dimethylpyrazole phosphate and thiophosphoric triamide
from the economic and environmental points of view [8].
Thiophosphoric triamide gave relatively better results
concerning nitrogen content in the soil and increased yield
capacity [9]. The use of 3, 4-dimethylpyrazole phosphate
together with digestate increased plant biomass by almost
half — 49 % in the experiments conducted to determine the

effectiveness of the combined use of inhibitors with organic
fertilizers [10].

Both of the above mentioned nitrification inhibitors can
reduce nitrogen emissions into the atmosphere and increase
corn yields, but their effect can largely depend on the
conditions of the year, the agrochemical characteristics of the
soils at the location of application, the term and many other
factors [11]. The corn yields increase by 1.85 c/ha was
possible, but under high temperatures, the use of
such inhibitors may be generally insignificant, not exceeding
4-7 % [12, 13].

Similar data were obtained in the studies with 3, 4-
dimethylpyrazol succinic acid. In most cases, lower nitrogen
losses of 25 % due to leaching were observed, but no
differences in plant development between the variants were
observed [14]. In case of using the substance from the same
group, 2-(3,4-dimethyl-1H-pyrazol-1-yl) isomeric mixture
of succinic acid, a significant decrease in residual nitrogen in
fertilizers was observed, although a significant increase in
root mass was registered — up to 64 % [15]. In other studies,
the effectiveness of the inhibitors’ use largely depended on
the method of soil cultivation — after plowing, NH3 emissions
decreased by up to 64 %, and in case of no-till —up to 53 %
and more [16].

Quite widespread are the studies on determining the
effect of nitrapyrin or pronitridine as the nitrification
inhibitor, which also significantly softens environmental
consequences [17] that are considered by some authors to be
almost equivalent in effectiveness. In favorable years, to
obtain yields at the level of the use of inhibitors, the rate of
UAN had to be increased by 14-19%. The use of
nitrification inhibitors of this group inhibits the activity of
microbial enzymes that catalyze the first stage of the
transition of ammonium to nitrite. From the ecological point
of view, the impact of nitrapyrin on the environment has not
yet been studied and it is quite possible that the use of
inhibitors has only economic benefits [18].

The use of these preparations is considered to be one of
the most effective strategies for applying nitrogen fertilizers
due to the possibility of saving them and reducing emissions
into the atmosphere. According to the research results
by B. Ren et al.,, the use of nitrapyrin increased the yield
capacity by 3.4-5.7 % and compensated the differentiated
application of nitrogen fertilizers, and sometimes increased it
by 19 % [19].

The addition of inhibitors to organic fertilizers also has
its prospects, as it significantly reduced ammonia emissions
from the soil by 46 % if cattle manure or straw was used, and
the addition of straw was an important element of nitrogen
fertilization management [20]. There are also data
of the positive effect of applying inhibitors together with
poultry manure for plants’ phosphorus fertilization
management [21].

Pakistan’s scientists recorded the data when urea
treatment with pronitridine reduced nitrogen emissions into
the atmosphere of N>O by 39-43 %. At the same time, plant
biomass, grain yield and total nitrogen uptake increased
by 23, 17 and 15 %, respectively [22].

In the experiments of Singh G., Nelson K.A, the use of
pronitridine in the fall increased the corn yields by 7 % in a
lean year [23]. Other research results indicate the same effect
of application in the spring [24], although there is evidence
of the need to increase the rates of nitrogen application in the
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fall [25]. The autumn application of nitrapyrin increased the
NH4N content by 21-63 % and ensured a higher content of
total mineral nitrogen in the spring by 10-19 %, while the
spring application increased it by 25 % [26]. It should also be
mentioned that nitrification inhibitors can have a positive
effect in the years with high precipitation [27].

At the same time, there are also alternative results to the
above presented ones, which indicate the absence of a
positive effect from the use of nitrification inhibitors on the
formation of yield and its quality. Based on 1,248
observations, R. Cook et al. found that the effectiveness of
the use of inhibitors can be influenced by soil and climatic
factors, methods of cultivation technologies and many
others, which, however, does not deny the prospects for the
use of inhibitors [28]. According to Omonode R.A, Vyn T.J,
nitrapyrin did not increase corn yields, but reduced
cumulative seasonal N>O emissions [29].

An important role in the use of nitrification inhibitors is
played by weather factors that also influence the terms of
conducting technological operations, including sowing and
applying inhibitors. Late treatment with nitrapyrin
contributed to an increase in such indicators as the length and
diameter of the corn ear, the number of rows in it, grains, but
did not affect the formation of thousand-kernel weight [30].
According to G. Guardia et al. nitrogen inhibitors did not
affect grain yields in case of rainy conditions, but may affect
nitrogen content [31].

There is insufficient information on the behavior
peculiarities of nitrification inhibitors’ substances depending
on soil properties, although a positive effect on reducing NH3
and N>O evaporation was registered on black soils; positive
results were also obtained on poorly drained clay soils. The
use of nitrapyrin turned out to be effective in V5 phase of
corn development, increasing its yield capacity by 1.5 t/ha at
the same time reducing N>O emissions [32].

In the works of Ukrainian scientists, it was noted that the
use of Stabiluren 30 inhibitor with Aminomax and Aidamin
fertilizers and Stim Organic destructor, 2 l/ha used for
foliar application in the period of 15 leaves — flowering,
assisted in enlarging the leaf area. The use of this method in
the milky ripeness phase did not give positive results. The
effect of the nitrogen inhibitor on grain quality indicators, in
particular protein content, was not observed [33]. In the
conditions of Poltava region, the use of nitrification inhibitor
based on 1H-pyrazole, 3, 4-dimethylphosphate (DMPP)
delayed the release of nitrogen, which contributed
to a decrease in the use of machinery and had a positive
impact on the distribution of nitrogen in the soil — the content
of ammonium nitrogen exceeded the control variant by 38—
85 % [34].

In the studies by C.F Drury et al., B. Ren et al. with urea
on the variants with the use of urease inhibitors, ammonia
losses were reduced by 64 %, but N,O emissions increased
by 30 %. Thus, it was concluded that the simultaneous
use of two strategies — the application of urease inhibitor
and nitrification inhibitor — was effective. In this case, corn
yield increased by 19 %, significantly reducing greenhouse
gas emissions [35, 36]. The so-called dual strategy may also
be effective in case of the use of cattle manure.

The use of the nitrification inhibitor dicyandiamide and
1, 2, 4-triazole reduced the soil nitrate nitrogen content
by 7-32 % and increased the ammonium nitrogen content
by 10-59 %. Dicyandiamide contributes to an increase

in the mineral nitrogen content in the soil in 30 days after
sowing [37]. The application of this substance together with
pig manure did not increase corn yields in case of zero tillage,
in contrast to the effect on wheat. This was apparently
connected with the time of fertilizer application [38].
When this substance was used as a coating for urea granules,
N,O-N emissions into the atmosphere were reduced
by 75 % [39].

In warm, humid climates, the use of dicyandiamide
together with pig manure can be very effective in reducing
nitrogen emissions into the atmosphere and better managing
phosphorous nutrition of plants [40]. The application of
digestate as an organic component for plant nutrition also
requires the use of inhibitors that can reduce nitrogen losses
by two to four times and become a valuable replacement of
mineral fertilizers [41]. Dicyandiamide had little impact on
yield formation and its use probably had environmental
advantages. However, in humid conditions, nitrogen
emissions can be high, regardless of the use of the substance,
and the impact of the preparation on the yields was not
observed. As it can be seen, this somewhat contradicts the
previously presented material on the expediency of applying
dicyandiamide in humid conditions.

According to M. Ahmed et al., the use of dicyandiamide
contributed to better nitrogen assimilation effectiveness and
an increase in corn yield capacity by 15-20 % compared to
the variants in which untreated urea was used [42].

In the studies by Brazilian scientists, it was observed that
adding a nitrification inhibitor to urea increased nitrogen
losses as a result of NH3-N evaporation by up to 46 %,
although when ammonium sulfate or ammonium nitrate with
the addition of an inhibitor was used, these losses were
reduced by 54-80 % [43].

The use of N-(n-butyl) thiophosphoric triamide with urea
at concentrations of 20, 26.7 and 30 % reduced the total
ammonia loss because of evaporation by 35.4-81.9 %, 77.3—
87.4% and 59.1-83.3 % within 20 days after nitrogen
application, while the yields increased by 12.9-34.8 %,
18.7-19.9 % and 14.6-41.1 %, respectively. It is mentioned
that the use of inhibitors is effective in technologies
when fertilizers are surface applied. The use of this inhibitor
with UAN contributed to an increase in corn yields
by 16.6 % [44].

The use of inhibitors is a promising method for reducing
greenhouse gas emissions into the atmosphere and increasing
crop yields. However, as it is noted by A.A Pawlick et al., no
fertilizers applied with urease inhibitors reduced NO3-N
leaching [45]. But long-term and large-scale studies are
necessary to find the patterns and mechanisms of nitrogen
inhibitors’ action.

The time of nitrogen fertilizers’ application plays an
important role. When urease inhibitors were used with
fertilizers before sowing, ammonia losses were reduced by
3499 % and this increased grain yield capacity by 83 %
compared to the unfertilized control variant, and in other
studies, NH3-N losses were reduced by 46-80 %. As it was
previously mentioned, the use of nitrogen inhibitors can
contribute to a decrease in the frequency of nitrogen
fertilizers” applications, since a single application of
nitrogen-sulfur fertilizer with nitrogen inhibitors contributed
to a growth in corn yields by 21.8 % [46, 47]. It has also been
observed that nitrogen inhibitors are more effective when
used for lower nitrogen fertilizers’ rates [48].
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To improve the efficacy of nitrogen fertilization
management, various types of organic substances are also
used — bio-char, humic acids and their salts or, for example,
some plants — Brassica juncea, coarse litter for livestock, etc.
The use of bio-char is effective for improving the physical
properties of the soil — hydraulic conductivity, structure,
bulk density, porosity and electrical conductivity [49].
Even herbicides based on glyphosate can have an inhibitory
effect [50]. It should be taken into account that the correct
application of various organic fertilizers contributes to the
growth of the number of usefull microorganisms in the soil,
capable of retaining various forms of nitrogen without the
use of chemical inhibitors.

The use of urea in combination with potassium
humate was able to increase the yields of corn grain by 7—
30.5%, and also contributed to the accumulation of
vegetative mass, on the basis of which conclusions were
drawn about the high effectiveness of urea treated with
potassium humate. The suspensions of humic and fulvic
acids made it possible to obtain an increase in corn yields
while simultaneously reducing the rates of nitrogen
fertilizers [51].

The above presented review of scientific sources
indicates that the opinions on the use of nitrogen inhibitors
are different. The majority of scientists are inclined to the
usefulness of applying inhibitors to reduce greenhouse gas
emissions into the atmosphere and the economic efficiency
of reducing nitrogen fertilizers® application rates, but there
are also data of the doubtful effect of inhibitors on nitrogen
losses into the atmosphere and their impact on yield
formation [52].

On the one hand, nitrogen inhibitors can be crucial in
reducing nutrient losses and raising the efficacy of applying
expensive nitrogen fertilizers and increasing plant
productivity by 41-79 %, especially when using stabilized
nitrogen fertilizers of increased effectiveness [53—56]. They
play an important role in the 4R cultivation concept, which
envisages the ecological and economic approach to crop
cultivation. On the other hand, while reducing nitrogen
losses, they do not increase yield in any way [57], moreover,
in combination with the use of such fertilizers [58].

In light of the fact that nitrogen fertilizers are very
important for yields increase, their widespread use has global
impacts. They have become the main source of nitrous oxide
and its various oxides’ emissions into the atmosphere
therefore it is considered that a significant reduction in this
negative phenomenon can be achieved through the use of
urease and nitrification inhibitors [59].

A much more effective decrease in nitrogen emissions
into the atmosphere can be achieved by combining the use of
nitrogen inhibitors with soil cultivation methods [29, 57]
or fertigation. In terms of obtaining a high yield, urea with an
inhibitor gave high results in only one of the three research
years.

Recently, Ukrainian farmers have been resorting to using
anhydrous ammonia in their fields, but there are a number of
cautions when using this fertilizer, because of the high
nutrient losses. In the studies by W. Neels et al. it was found
that the sources of nitrogen supply played a significant role
in the yield formation and the amount of losses. The retention
of NHs + —N in the soil on anhydrous ammonia was by
340 % higher compared to urea. The inhibitor ensured the
similar indicator at the level of 14-50 % [60].

Nitrogen inhibitors can play an important role in
improving the efficacy of phosphorus fertilizers’ use.
Delaying the process of nitrification probably results in
phosphorus release and its better utilization by 29 % [61, 62],
and sometimes also contributes to better magnesium use
indicators. The use of inhibitors with simultaneous use of
sulfur containing fertilizers also favors the assimilation of
this important nutrient element, increasing not only the yields
but also the protein content in the grain [46].

Thus, the issue of effective nitrogen management is a
global challenge. Despite more than 50 years of the
experience in using nitrogen inhibitors in crop growing, there
are opposite opinions and views on the effectiveness of their
use. Meta-analyses of the data indicate both the positive role
of'these preparations in the yield formation and the neutrality
of their use or even the negative impact. Some sources
emphasize the prospects of applying them as a promising
method to reduce the negative influence from the use of
mineral nitrogen fertilizers however it is not always possible
to achieve the effect even from the combined application of
inhibitors with fertilizers of increased efficacy.

The absence of the positive effect from the use of
nitrogen inhibitors with fertilizers may be connected with
soils peculiarities, weather conditions, and, moreover, there
may even be a complete absence of any agronomic
advantages. Many scientists emphasize the need for long-
term studies to clarify as many nuances of the use of such
substances as possible. Interpreting the conclusions of
D. Fan et al., obtained as a result of meta-regression and
multivariate data analyses [63], it can be concluded about the
probable result of using nitrogen inhibitors. This
probabilistic effect may largely depend on changes in
weather conditions or time of fertilizer’ application and it
may also happen that even the use of highly effective new
fertilizers may not lead to an increase in yields.

Conclusions

The main purpose of this review was the problem of
optimizing nitrogen fertilization of corn crops in the light of
recent trends, taking into account the requirements of the
ecological and economic approach to the development of
cultivation technologies.

The use of nitrogen inhibitors is a promising direction of
research and production testing. The effectiveness of
inhibitors from the theoretical point of view is scientifically
substantiated. However, in the process of conducting field
experiments, the results are often obtained that are difficult
to interpret clearly. In Ukraine, the use of inhibitors is still a
relatively new topic. The complexity of conducting research
is often associated with the absence of specialized machinery
for field studies. In the author’s opinion, it is necessary to
continue the investigation in long-term experimental
programs.

The relevance of correcting nitrogen nutrition and
developing its effective management is especially important
in the context of climate change, especially since the use of
nitrogen fertilizers may be one of the factors of these
changes. Thus, this direction contains an important
environmental aspect in terms of reducing greenhouse gas
emissions, including nitrogen oxides and ammonia. The
analysis of literary sources indicates a predominantly
considerable effect of inhibitors on reducing nitrogen losses.
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The generalization of the literature data indicates a
variety of statements and results of the experimental data on
the effect of urease or nitrification inhibitors on increasing
the yields. According to the published materials, both a
significant increase in yield capacity and neutrality of the
effect of such substances were recorded. In some
publications, the data on the negative effect of inhibitors on
corn yields can be found.

In Ukraine, the topic of using nitrogen inhibitors is
relatively new. Taking into account the soil and climatic
diversity of our country’s territory, it is expedient to form
long-term research programs to establish the peculiarities of
using nitrogen inhibitors in production conditions, where
modern machines for using inhibitors with various types of
fertilizers are available.
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M. Kulyk In the context of the global energy transition and the depletion of fossil resources, research focused on the
E-mail: comprehensive justification for using alternative energy sources is becoming particularly relevant. Among perennial
kulykmaksym@ukr.net energy crops considered a sustainable source of biofuel, Giant Miscanthus (Miscanthus % giganteus) occupies a

special position due to its high adaptability and ability to produce a substantial amount of biomass. Optimizing its
cultivation technology is a key task for improving the economic and energy efficiency of its production. The aim of

Poltava State Agrarian the study was to determine the efficiency of Giant Miscanthus biomass production depending on the improvement

Sl?;:,zrrsolz’ Str.. 13 of cultivation technology in binary plantations with a legume component. The research was conducted during 2020—
Poltava, 36000: Uk;aine 2024 on podzolized chernozems under the soil and climatic conditions of the Poltava region. Field experiments were

established according to a two-factor design using a randomized block method. The accounting plot area was 50 m?,
with four replications. In binary Miscanthus-lupine plantations, various rates of spring nitrogen fertilization (from
Ny to Niz) were applied. The energy efficiency of Miscanthus production was assessed considering the energy
content of the biomass and the energy inputs required for production. The results showed that binary plantations
ensured higher biomass productivity (up to 21.2 t/ha) compared with monoculture plantations (up to 19.9 t/ha),
primarily due to more efficient nutrient utilization. The highest economic indicators in binary plantations were
recorded at Njo (profit — 15651.2 UAH/ha; profitability — 179.3%), whereas monoculture plantations were most
efficient at Ngy (profit — 14238.8 UAH/ha; profitability — 164.7%). The maximum energy efficiency coefficient in
binary plantations was obtained at Nsgpe (1.91-1.95), significantly exceeding the corresponding values in
monocultures (1.18-1.23). These findings confirm the feasibility of using binary cropping systems and differentiated
nitrogen fertilization as effective measures to increase Miscanthus biomass productivity and energy output. It was
established that binary plantations of Giant Miscanthus with a legume component are more productive and
economically efficient than monocultures. The optimized cultivation technology, particularly rational nitrogen
fertilization, allows for a significant increase in yield, profitability, and overall energy efficiency of biomass
production. These results are of considerable importance for the further implementation of Miscanthus as a
promising biofuel source in Ukraine, especially on low-productivity lands, thereby contributing to energy
independence and the sustainable development of regions.

Keywords: giant miscanthus, biofuel production, biomass productivity, binary plantations, nitrogen fertilization,
energy efficiency, economic efficiency, sustainable agriculture.

OuniHka eKOHOMIYHOI Ta eHepreTH4HOol e)eKTUBHOCTI BUPOOHMIITBA 0iI0MACH MICKAHTYCY
riraHTCHKOIO0 32J1€KHO BiJl coco0y BUPOLIYBAHHS i Mi/I’KUBJICHHSI HACAKEeHb

M. 1. Kynuk | O. B. Kaninigenko | B. C. Jleciok | I. I. Poxko | P. C. Tereprok

TToNTaBChKHi AepKaBHHi Cepen GaraTopiyHMX CHEPreTHYHHX KYJIBTYp, SIKIi PO3MISAAIOTH K pecypc Uil BUpOOHHITBa Oiomainusa,
arpapHuii yHiBepcHTeT, MiCKaHTyC rirautcekuii (Miscanthus X giganteus) 1ocijae Ba<JIMBE MicClie 3aBISKH BHCOKIH aJanTHBHOCTI Ta
m. TlonraBa, Vipaina 3IaTHOCTI (OpMyBaTH 3Ha4HHI 00csar Oiomacu. OnTHMi3allis TEXHOJOTII HOro BUPOLIYBaHHS € OCHOBHUM

3aBJIAHHSM JUIS TTiABHIIECHHS €KOHOMIYHOI Ta €HEpreTUYHOI e)eKTHBHOCTI BUPOOHMIITBA. METOI0 IOCITiIKCHHS €
omniHka e()eKTHBHOCTi BUPOOHHITBA 6i0MacH MICKaHTYCY TiraHTCBKOTO 3aIEKHO Bif YAOCKOHATIEHHS TEXHOJOTl
HOro BHPOILIyBaHHsS B OiHAPHHX HAca/PKeHHsX i3 6000BHM kommoneHTOM. Jlocmimkenus mnpoBomuwin 2020—
2024 pokiB Ha OITI30JICHUX YOPHO3eMaxX y IPYyHTOBO-KIiMaTH4HHX ymoBax IlonmraBcekoro periony. Ilonbosi
JIOCIIIM 3aKJIafand 3a JBO(AKTOPHOIO CXEMOI0 3 BHKOPHUCTAHHSM METOAY pPaHAOMIi30BaHHX O10kiB. OOmikoBa
UIoIIA TULSTHKY cTaHoBUIa 50 M2, y YOTHPHOX MOBTOPECHHAX. Y OiHApHHMX HACAKECHHSX MICKaHTYCY TiraHTCHKOTO
3 JIIONMMHOM 3aCTOCOBYBAJIM Pi3HI HOPMH BECHSHOTO a30THOro mipkuBieHHS (Bix No 10 Niy). Enepretuuny
e(eKTHBHICTh BUPOOHHLTBA MICKAaHTYCy TiFaHTCHKOTO OLIHIOBAIM 3BAXKAIOYM HAa CHEPrOEMHICTh OioMacH Ta
eHepreTHYHi BHUTpAaTH Ha I BHpOOHMITBO. BcTaHOBIEeHO, mo OiHapHi HacaIKeHHS 3a0e3MedUylOTh BHILY
BpOKaiHICTh Giomacu (1o 21,2 T/ra) mopiBHSIHO 3 omHOBHAOBUMU (70 19,9 T/ra) 3aBasxu OiNbII eeKTHBHOMY
BUKOPHCTAHHIO €JIEMEHTIB JKUBJICHHsI. BH3HAaYEHO, 1110 HAHOLIBII eKOHOMIYHI TOKa3HUKH Y OIHAPHHUX HACAHKEHHSIX
3a0es3medye BHECCHHs a30Ty B 1031 N3 (mpuOyTtok — 15651,2 rpu/ra; penrabensHicts — 179,3 %), Tomi sk B
OJTHOBUJIOBHX ONTHMAIBHOIO € 1032 Nog (mpudyTok — 14238,8 rpu/ra; pentabenbHicts — 164,7 %). MakcumansHui
Kkoe(inieHT eHepreTHYHOI epeKTUBHOCTI TakoxkK 3adikcoBaHO y GIHAPHUX arpoIeHO3aX 3a YMOBH BHECEHHS N3oqo
(1,91-1,95), mo mnepeBuilye MOKa3HUKH OJHOBHUAOBUX HacamkeHb (1,18-1,23). PesympTaTn miaTBEpIKYIOTH
JIOLJIbHICTh 3aCTOCYBaHHs OIHAPHHX HACa/DKCHb Ta IM@epeHIianii HOPM a30THHX JOOpUB SIK YHHHHUKIB
IIiIBUIIEHHS IIPOAYKTUBHOCTI Ta €HEProBiffadui MiCKaHTYCy TiraHTCHKOTO. 3’sICOBAaHO, IO OiHApHI HacaJPKCHHS
MICKaHTyCy TiraHTCBKOro 3 000OBMM KOMIIOHEHTOM € OUTbLI MPOAYKTHBHHUMH Ta €KOHOMIYHO IOLIIbHHMHU
[OpIiBHSHO 3 OJHOBHIOBUMH. YOCKOHAJICHAa TEXHOJIOTiS BHPOILYBAaHHs, 30KPEMa paliOHAIbHE a30THE
Mi/DKUBJICHHS, [03BOJISIE ICTOTHO TiJBUIUTH BPOXaiHICTh, MPUOYTKOBICTH Ta EHEPreTUYHY e(MEKTHBHICTH
BUpoOHHITBA Oiomacn. OTpuMaHi pe3yJbTaTH MAaOTh BaXIMBE 3HAYCHHS Ul [OJAJIBIIOrO BIPOBA/UKCHHS
MICKaHTYCy TiraHTCBHKOTO SIK IIEPCIIEKTHBHOTO DKepena OiomanuBa B YKpaiHi, 0COOIMBO Ha MAaJOMpPOTyKTHBHUX
3eMIISIX, 1[0 CIIPUSITUME CHEPTeTHYHIN HE3aIeKHOCTI Ta CTAIOMY PO3BUTKY PETiOHIB.

KaiouoBi ci10Ba: MiCKaHTyC TiraHTCHKHI, BHPOOHHIITBO OiollanmBa, IPOXYKTHBHICTH OiomacH, OiHapHI
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Beryn

AKTyaJIbHICTh BUBUYEHHS €KOHOMIYHOI e()eKTHBHOCTI
BUpOOHMIITBA  0OlOMAacH  MICKaHTYCy  TiraHTCHKOTO
(Miscanthus * giganteus) 00yMOBJICHa HOTO 3HAYCHHIM
y cydacHiii OioeHepreTHWIli Ta arpapHidi Haymi SK
MIEPCIIEKTHBHOTO JKepelia BiTHOBIIOBaHOI eHeprii [ 1-3].
s mpobnemMa 3yMOBJICHA BUYEPIHICTIO TPAaXWIIHUX
BUKOITHMX €HEPTETHYHNX PECYpCiB, L0 CTBOPIOE JIOBIO-
CTPOKOBI PHU3UKH /IS CBITOBOI €KOHOMIKH Ta €HEPTeTHY-
HO1 Oesmeku [4—6]. Y BIAMOBiAb, HAa IIi BUKIWUKH Bil-
OyBaeThCs CTpaTEeriYHUM Tepexil N0 albTepPHATHBHHUX,
BIZIHOBJIIOBAHUX JDKEpEN eHeprii, 1I0 Mae OCHOBHE
3HAUEHHS [UIs 320€3MEUEHHsI CTAJIOTO PO3BUTKY Ta €KOJIO-
riyHoi Ge3neKu.

MixHapOHUH 1 BITYM3HSHUN MOCBIMl CBIIYHTH, IO
EHEPreTU4Hi KyJbTYpH € IMEPCHEKTHBHOI CHPOBHHOIO
Ui BUpoOHWNTBa OlomammBa [7-9]. 3-momMik HEHX
MICKaHTYC TiTaHTCHKUH BUIUISETHCS BUCOKUMH aJIalTHB-
HHMH BIIACTUBOCTSIMH Ta 34aTHICTIO (hOPMYBaTH 3HAUHUH
o0csar OiomMacu MTPOTATOM OaraTOpPidHOTO HHUKIY, IO
poOHTH HOTO OJTHI€I0 3 HAMIIEPCIIEKTUBHILIIMX CHEPreTHd-
HUX KYyJIBTYp Y CEKTOpi BiIHOBIIOBAHOi EHEPIEeTHKU.
CucTeMHe JOCIHIIPKEHHS €KOHOMIYHOI Ta €HepreTH4HOI
e(heKTUBHOCTI BHPOOHMIITBA MiCKAaHTYCy TiraHTCHKOTO
CTBOPIOE HAYKOBO-METOJIUYHY OCHOBY JUIS ONTHUMIi3arii
TeXHOJOTiH Horo BupomyBaHHsA. Ile mepenbauae
PO3pOOKY Ta BIPOBAKEHHS arpOTEXHIYHUX TPUHOMIB,
SKi JIO3BOJIIIOTH 3MEHIINTH BHPOOHWYI BHUTpATH Ta
MaKCHMIi3yBaTH BUXif OiomacH.

BukopucraHHs MICKaHTyCy TiraHTCBKOTO SIK CHpO-
BUHM JUIs OiomannBa J03BOJISIE CKOPOTHTH BUKHIU
MApPHUKOBUX Ta3iB 1 3QJICKHICTh Bl TPaIULiHUX
BUKOITHUX PECYPCIB, 1110 CIPUATHME HE JIUIIE 3pOCTAHHIO
“3eeH0i” €KOHOMIKH, a H BHKOHAHHIO KJIIMaTHYHUX
3000B’s3aHh  YKpaiHu. OKpiM [bOTO, BaXJIMBUM
€ BUBYCHHA BIUIMBY pIi3HUX YHWHHHKIB, TakKUX 5K
KIIiMar, IpyHTH, N0OpWBa, MOJWB, HAa MPOIYKTHBHICTH
kynetypu [10-13]. HaykoBo miaTBepmXeHO, IO
BHECEHHS JOOPHB 1 PETYIAPHUI MOIUB MOXYTh CTUMY-
JIIOBATH PICT 1 30UIBIINTH BPOXKAWHICTh, a NPaBHIbHUN
BUOIp COPTY, aJalITOBAHOTO /10 KOHKPETHUX YMOB, € BaXK-
JIMBUM JUIs1 OTPUMAaHHS CTa0lIbHUX ypoxaiB [14—16].

BcranoBneHo, mo y pasi 0araTopiqHOTO IHKITY
BHPOIIYBaHHA MiCKaHTyca TiraHTCBKOTO IBOX BHIIIB
CYKyIIHI BHUTpaTH EHEPreTHMYHUX pecypciB, IOB’s3aHi
3 BUPOOHHMLTBOM 000X OaraTOpidYHMX KOPECHEBHMIIHUX
TpaB, craHoBiATh 13,6—15,7 ['[Ix/ra (M. X giganteus)
ta 16,9-17,5 Tlx/ra (M. sacchariflorus)[17]. Tami
aBTOpU 3°sICyBajM, 110 BPOXKaHHICTH MICKaHTyCy
rirautcbkoro Moxke nepesunryBati 20,0 T/ra cyxoi
Macl Ha pik. 30KpeMa, OCIHi/DKEHHS MOKa3yIOTh,
o0 3a CHOPUATINBHX YMOB BOHa CTaHOBUTH 20,0—
35,0 T/ra, mO WiATBepIKye BUCOKHHA CHEPTrEeTHYHUI
MOTEeHIIiaM miei KympTypH [18].

Hocmimkenns, mposeneHi B €C Ta CIHA, min-
TBEPUKYIOTh  e(EeKTHBHICTE BHPOOHHMIITBA Oiomacu
MICKaHTYCY TiraHTCBKOI'0, 0COOJIMBO NpPH BHPOIYBaHHI
Ha MapriHaJIbHUX 3eMJISIX, 32 YMOBH HasBHOCTI Hajaro-
JOKEHOT JIOTICTHKH Ta CTaOlIbHOTO TOMHUTY HAa OTPUMaHy
npoaykiiro [19-21].

ExoHOMIUHA OIliHKa BUPOOHHUITBA MICKAHTYCY
TITaHTCBKOTO CBiOYWTH, IO HAMOLIBIII BHUTpaTH MpH-

NajaloTh Ha 3aKiafaHHs IMociBiB. BoHM BKIIIOYAIOTH
BapTICTh CAJIMBHOTO MaTepiany (pu3oM abo Ca/DKaHIlB) Ta
BUTpATH Ha CHELialli30BaHy TEXHIKy juisi cafinus [22-23].
VY HacTynHi pOKM BUTpaTH CTaOUII3yIOThCS W 3aiMIia-
I0ThCSl BITHOCHO HEBUCOKUMH. Lle 3yMOBIEHO MiHIMalIb-
HOIO TIOTPeOO0I0 B 3ac00axX 3aXUCTY POCIUH, BiICYTHICTIO
HEOOXiTHOCTI B MUKpSAHIA 0OpoOIi Ta MOBTOPHOMY
mepeciBi. OKYMHICTP 1HBECTHIIH y BHUPOOHHUIITBO
MICKaHTYCY TiraHTCHKOTO € YyTJIMBOIO 10 TAaKUX OCHOB-
HUX YNHHUKIB: IiHA Oi0MacH, BpoKaifHOCTi (0cOOIMBO Ha
2—4-My pokax) Ta BUTPATH Ha JIOTICTHYHE 3a0e3IIeUeHHS
BUPOOHUIITBA [24-25].

PesynpraT JOBroTpHBaNuX NOCIHIIKEHb y KpaiHax
€C cBiuaTh MPO BUCOKHIA EHEPTETUYHUN BUXi/ Ta MO3H-
TUBHUU €HEPTETUIHHI OallaHC MiCKaHTYCY TiraHTCHKOTO
HaBIiTh y MPOXOJIOAHUX perionax €spomu [26-27]. Kynb-
Typa TeHepye 3HaYHO OinbIne eHeprii, HiK BUTPAdaeThCs
Ha ii BHPOILYBAaHHs, IO CIPUSE 3HIKEHHIO IHTOMHUX
BUTpaT Ha OJUHHINO OTpUMaHOi eHeprii. 3abe3nedeHHs
POCIIMH IOXMBHUMH DPEUYOBHMHAMM Ta IOBEPHEHHS
MOXXHUBHUX PELITOK Y IPYHT € BXJIMBUMH €JIEMEHTaMHU
ONTHMIi3alii TEXHOJOTil BHPOIIYyBaHHS. 3acTOCYBAaHHS
LBOTO AarpOTEXHIYHOTO 3axO0fy TOKpAllye a30THUI
OamaHC TIPyHTY, WO JA€ 3MOTY CYTTEBO CKOPOTHUTH
BUTpaTH Ha MiHepalbHi Jn0o0puBa 0e3 3HWKCHHS
BpokaiiHOCTi [28]. KpiM TOro, BUKOpHCTAaHHS HOBITHIX
iHpopMamiHHUX CHUCTEM Ja€ 3MOTY OITHMi3yBaTH
arpoOTEXHOJIOTI] BHPOIIYBaHHS ClIECHKOTOCIIONAPCHKUX
KyJNbTYp, 30KkpeMa i eHepretuunux [31, 32].

Pe3ynpraTi MoNbOBUX JOCIHIIKEHb JIEMOHCTPYIOTH,
110 ONTUMI3aLlisl TEXHOJIOT1i BUPOLITYBaHHS MAa€ IMO3UTHB-
HUH BIUIMB Ha CTa0UIbHICTH BPOXKAI Ta EKOHOMIYHI
MOKa3HUKH, OCOOJIMBO MPH KYJIbTUBALIT HA MAJIONIPOIYK-
TUBHUX IpyHTax [33, 34].

30upaHHS BPOXKal0 PaHHBOIO BECHOIO € €(heKTHBHUM
arpoTeXHIYHUM TpuioMoM. Lle 1o3Bosse 3HU3UTH BOIIO-
ricte OioMacw, OO0 3HAYHO CKOpPOYY€e€ BHUTpPATH Ha
cyminag. OfHak 1ei meron morpedye 30aIaHCOBAHOTO
T AX0Y, OCKITBKH MO>KE IIPU3BECTH IO HE3HAYHOI BTPATH
3araJbHOI MAacH BPOXKaro 4epe3 MPHPOJIHE BUCHXAHHS Ta
omajanHs JUcTKiB [30].

BusnayeHo, 110 BapTiCTh 3aroTiBii, MEPEePOOKH
(npecyBaHHsI/TIeNIETYBaHHS, CYIIiHHS) Ta TPaHCIOPTY-
BaHHS € OCHOBHUMH YNHHUKAMH, IKi CYyTTEBO BIUIMBAIOTh
Ha co0iBapTicTh KiHLEeBOi mpoaykuii. Tomy anst mocsr-
HEHHS eKOHOMIYHO1 €()eKTUBHOCTI KpDUTUYHO BAKITMBUMHU
€: KOPOTKi paiycH JOCTaBKH, KOOIEpallis BUPOOHUKIB i
CE30HHE BUPIBHIOBAHHSI IMOCTa4aHb [29].

Jlist nocsirHeHHsT KOMepLiiHOT eeKTUBHOCTI BUPOO-
HUIITBa 010MacH MICKaHTYCY TiraHTCHKOTO HEOOX1THUMHU
€ JJOBI'OCTPOKOBI KOHTPAKTH 30yTy, AOCTYII JI0 SIKICHOTO
CaMBHOTO Marepiay Ta JepXaBHi 1HBECTHIIIHHI
ctumynu [35-36].

Meta gocaiaKeHHs

MeTta JMOCHIKCHHS — BU3HAYUTH EKOHOMIYHY Ta
eHepreTnyHy e(eKTUBHICTH BUPOOHMLTBA OioMacu
MICKaHTYCy TiraHTCBKOT'O 3aJIe)KHO BiJl y/IOCKOHAJICHHS
TEXHOJIOTiT BUPOILIYBaHHS KyJIbTypu y OiHapHHX
Haca/KCHHIX 3 0000BUM KOMITOHEHTOM.

Jlist mocsirHeHHs1 TocTaBieHOT MeTH Oynu cdopmy-
JTbOBaHI TaKi 3aBIAHHS:
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1. BU3HaUuTH BIUIMB YAOCKOHAJCHUX EJIEMEHTIB
TEXHOJIOTIT BHpOILYBaHHA OIHAPHMX HACa/UKEHb Ha
BpOXKaifHICTh 610MacH MICKaHTYCy TiraHTCHKOTO.

2. OUiHUTH €KOHOMIYHY e()eKTHBHICTb BUPOOHHIITBA
6ioMacH MICKaHTYCy TiraHTCHKOTO 3aJIe)KHO BiJl yIOCKO-
HaJICHHS TEXHOJIOTi1 BUPOITYBaHH: KyJIbTypH y OiHApHHIX
HacaJHKCHHSIX.

3. BusHaUNTH €HEpreTHYHy eQEeKTUBHICTH BHPOO-
HUITBa 0iOMacH MICKaHTYCY TiraHTCBHKOTO 3aJIeKHO BiJ
YIOCKOHAJCHHSI TEXHOJIOTII BHUPOLIYBAaHHS KyIbTYpPH Y
OiHapHUX HACAIDKCHHSX.

Marepianu i MmeToau

Jocnin npoBoauin 3a ABOGAKTOPHOI CXEMOIO BIIPO-
nok 2020-2024 pp. TlonpoBi Aocmigy 3akiaieHO U
MPOBEJICHO Y IPYHTOBO-KIIMaTHYHUX YMOBax [lonTaBck-
Kol obmacTi (30Ha meHTpanpHOro JlicocTtenmy kpaiHu) Ha
YOpHO3eMax OITiA30JICHUX.

3arajpHa IDIOMA AUTAHKH cTaHOBHIA 60 M2, 00miKO-
Boi — 50 M%. 3aranpHa mioma mocmigy — 960 m2. Jocmin
3aKJalajdd 3a METOJIOM CHCTEMaTHYHHX MOBTOPEHH i3
YOTUPUPA30BOKD MOBTOPIOBAHICTIO: B KOXHOMY ITOBTO-
pEeHHI BapiaHTH JOCITILy pO3MILIyBaJM Ha JUISTHKAX
PpaHIoMi30BaHo.

Y omHOBUAOBUX Ta OIHAPHUX HACAIKCHHSAX MiCKaH-
TYCy TIraHTCHKOT'O 3 JIFOIMHOM 3aCTOCOBYBAJIM BECHSHI
Mi/DKUBJICHHS a30TOM: BapiaHT | —0e3 MiKUBJICHHS
(xoHTpOIB No); BapiaHT 2 — BeCHSIHE I HKUBICHHS N3o;
BapiaHT 3 — BECHSHE ITiHKUBJICHHS Ngo; BapiaHT 4 — Bec-
HsHE TiKuBIEHHS Noo; BapiaHT S5 — BECHSHE ITiHKHB-
JieHHs Nj20.

Ilim wac mpoBemeHHS OaraTOPIYHUX JOCIHIKECHD
3aCTOCOBYBAJIH SIK 3aralIbHOHAYKOBI METO/IH, TaK 1 CIIeIli-
aNpHI. 3aKNajka JOCHIIHUX JUITHOK Ta IPOBEACHHS
MOJBOBUX EKCIIEPUMEHTIB 3/iHCHEHO BIANOBITHO JI0
METOJUKH JAOCIIIHOT cripaBu B arpoHomii [37-38]. Buko-
pHUCTaHO cXeMH ABO(AKTOPHOTO EKCIICPUMEHTY, 3 OTJISAY
Ha pPEKOMCHJAINI IIOJ0 BHPOIIYBAaHHS CHEPreTHIYHHUX
KyneTyp [39].

ExoHomiuHa e(eKTHBHICTH BHPOOHHIITBA OiomMacw
MICKaHTYCy TiraHTCHKOTO BH3HAYallll BiATIOBIAHO MO
aBTOpChKOi MeToauku [40], sika mependadae KOMITICKCHY
OIIIHKY HATypaJbHUX Ta BapTiCHUX MOKa3HUKiB. EHepre-
THYHY C(QEKTUBHICTh OIIHIOBAIA 33 METOAMYHIMU
pexoMeHaauismMu [41], 10 BKIIOYAIOTH PO3PaXyHOK
CYKYIIHUX €HEpPreTHYHUX BHUTpAT, CYKyIHOI eHeprii,
aKyMyJibOBaHOI B 0iomaci MiCKaHTyCy TiraHTChKOTO,
a TaKoX CHEepreTMYyHoro npuOYTKy Ta KoediieHTa
€HepreTUYHOI epeKTUBHOCTI.

Pe3yabTaTh Ta iX 00roBOpeHHst

VY cepeaHBOMY 3a POKH JOCIHIIKEHb YPOXKAUHICT
cranoBmia Big 19,11 mo 21,2 T/ra, mo CBiTYHUTH PO
BHCOKY TPOIYKTHBHICTh MiCKAaHTYCy TiraHTCHKOTO SIK
NIEPCIIEKTUBHOI ~ €HEPreTUYHOI  KyJbTypH, 34aTHOL
¢opmyBaTi 3Ha4HI 00cATH cyxoi OGiomMacw mpH pi3HHX
yMoBax BHpoITyBaHHS (puc. 1).

AHaJi3y10491 OTpUMaHi aHi — puc. 1, B OTHOBHUIOBUX
Haca/PKeHHSAX  3a(ikCOBaHO  BIHOCHO  CTaOUIbHUIA
ypoxkait y mexax 19,11-19,9 1/ra, mpore 3pocTaHHS

BEIIMYMHNA €KOHOMIYHUX TIOKa3HUKIB OyJI0 HEpiBHOMIp-
HUM 3alle)KHO BiJ 03U MiKUBJICHHA. st GiHapHUX
Haca/DKEHb XapaKTepHUM € BHIUN pIiBEHb YpOXKai-
HocTi — 20,5-21,2 T/ra, 10 TEpEeBUINYE OIHOBHAOBI
HacapkeHHs Ha 5,0—10,0 %. Came 11e CTBOPIOE TIOTEHITIAI
JUTSL OUTBIIIOTO €KOHOMIYHOTO e(DeKTy.
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Puc. 1. YpoxaifHicTh MiCKaHTYCY TiraHTCBKOTO
Y OTHOBUIOBUX (a) i OiHapHUX (0) HacaHKCHHSX,
cepenne 3HaueHHs 3a 2020-2024 pp.
Tpumimxu: BapianT 1 — 6e3 mimKuBICHHS (KOHTPOIb No);
BapiaHT 2 — BECHSHE Mi/DKUBJICHHS N3o; BapiaHT 3 — BECHsIHE
miKUBICHHS Ngo; BapiaHT 4 — BECHSHE IiKUBICHHS Noo;
BapiaHT 5 — BECHSHE MiKUBICHHS Nigg.

B onHOBHMIOBUX Haca/pKEHHSAX BHUpOOHMYA coOiBap-
TICTh KOJUBAETHCS HE3HAYyHO — Bixg 7763,4 rpu/ra 1o
7796,4 rpa/ra, TOOTO pI3HUISI CTAHOBUTH  JIMIIEC
33,0 rpu/ra, mo BKa3zye Ha cTabiIbHICTH BUTPAT IPH Pi3-
HUX HOpMax ynoOpenHs. [Toka3HHK MOBHOI cOOiBapTOCTI
Yy OJHOBHJOBHUX HACA/DKCHHSX 3MIHIOETBCS B MEXKax
8524,2-8676,3 rpu/t. HaitHmxkde 3Ha4eHHS 3adiKCOBaHO
0e3 mimkuBieHHSI — 8524,2 rpH/T, a HalBUmE y pasi
BUKOPHUCTAHHS IiDKUBIECHHS 103010 Ni29 — 8676,3 TpH/T.
VY OiHapHHMX HacaJKeHHSX BUPOOHHMYA COOIBApTICTH €
BUIIIOIO, OJHAK piBHOMIipHOIO — 7885,4-7899,4 rpH/ra,
ToOTO pi3HMLA ckiagae jume 14,0 rpa/ra. ITokazHuk
moBHOT cobiBaprocti craHoBuTh 8705,3-8747,0 rpH/T,
OPOTEC BaXKIUBUM € CIIIBBIJHOIICHHS 3 BHUPYYKOK BiJ
peamizamii. 3a YMOBH Mi/DKHBICHHS 103010 N3y MOBHA
cobiBapticTh — 8728,8 rpH/T, a Bupyuka— 24380,0 rpr/ra,
TOOTO HABITH 32 YMOBH BHIIIO1 COOIBAPTOCTI I1i HACAKEHHS
3a0e3MeUyI0Th Kpalli IiHOBi yMoBH (maén. I).
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Taoauns 1

O1iHKa €eKOHOMIYHOT €()eKTHBHOCTI BUpOOHUIITBA OiOMacH MiCKaHTYyCy TraHTCHKOT'O TPETHOTO POKY BereTallii,

cepenHe 3HaueHHs 3a 2020-2024 pp.

Bt HacaDKeHHA S VposkaitHiCTb, IToxa3HUKH €KOHOMIYHOI e(heKTHBHOCTI**
T/Ta C, C, B, 11, P
BapianT | 19,11 7763,4 85242 21976,5 13452,3 157,81
BapiaHT 2 19,47 7773,2 8542,7 22390,5 13847,8 162,1
OaHoBUIOBE BapiaHT 3 19,7 7782,4 8576,2 22655,0 14078,8 164,16
BapianT 4 19,9 7796,4 8646,2 22885,0 14238,8 164,68
BapiaHt 5 19,77 7788,4 8676,3 22735,5 14059,2 162,04
BapianT | 20,5 7885,4 8705,5 23575,0 14869,5 170,81
BapianT 2 21,2 7899,4 8728.8 24380,0 15651,2 179,31
Binapue BapiaHT 3 21,0 7894,4 8747,0 24150,0 15403,0 176,1
BapianT 4 20,8 7893,4 87222 23920,0 15197,8 174,24
BapiafT 5 20,7 7892,4 8705,3 23805,0 15099,7 173,45

Ipumimxu: *— Bapiant 1 — 6e3 mipKUBICHHS (KOHTPOJIb No); BapiaHT 2 — BECHsIHE i KUBJICHHS N3o; BapiaHT 3 — BECHSAHE I HKUBIICHHS Ngo; BapiaHT
4 — BecHsIHE Ti/DKUBIICHHS Noo; BapiaHT 5 — BECHSHE MiKUBICHHS Nip0; ** — C, — BUpoOHMUa cobiBapTicTh, rpH/Ta; C, — MOBHA COOIBApPTICTh, TPH/T;
B, — Bupy4Ka Bix peamizarii 6iomacu, rpa/T; I, — mpuOyTok Bia peanisarnii 6iomacu, Tpa/Ta; P — piBens peHTabenbHOCTI BUpoOHNIITBA Giomacy, %.

OmuiHKa EKOHOMIYHOI e(eKTHBHOCTI BHUPOOHMIITBA
0ioMacH MICKaHTyCy TiraHTCHKOTO CBiJUUTh, MIO B
OJHOBHMIOBUX HACAPKEHHIX HAWOUIbII €KOHOMIYHO
TOUITHHUM € 3aCTOCYBaHHS a30THHX JOOpWB y 1031 Noo,
3a gKoi 3abe3neuyeThes MpuOyTKOBicTh — 14238,8 TpH/Ta
mpu piBHI peHTabenpHOCTI 164,7 %. Ile cBimunTh Tpo
ONTUMAaJIbHE TMOEAHAHHS BHTpAaT Ha  MiHepalbHE
KHUBJICHHS 3 OTPHUMaHHM TPHPOCTOM YPOKAWHOCTI
O6iomacu. VY  OiHapHUX HACa[UKCHHSIX  HaNBHILY
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€KOHOMI4HY e()eKTHBHICTh 3a0€31eUnII0 BHECEHHS a30Ty
B 1031 Nszp, MmO 3yMOBWJIO OTPUMAaHHA NPHOYTKY
15651,2 rpu/ra Ta piBHA peHrabensHOCTI 179,3 %.
OTpuMaHi pe3yJIbTaTH CBiI9aTh PO TOUITIHHICTh aJarnTa-
ii 103 a30THUX NO0OPHB 3aJ€KHO B THITy arpoIeHO3Y,
OCKINTbKY OiHApHI HacaKCHHS e(eKTHBHIIIIE BUKOPUCTO-
BYIOTh BHECEHHH a30T i (pOpMyrOTH BHIIY NPOIYKTHB-
HICTH 0i0OMacH MOPIBHSHO 3 OXHOBHIOBUMU (puc. 2).

200
180
160
140
120
100
80
60
40
20

Bap.l Bap.2 Bap.3 Bap.4 Bap.5|Bap.l Bap.2 Bap.3 Bap.4 Bap.5
OH BH

Puc. 2. [Toka3zHuKH eKOHOMIYHOT e(DeKTUBHOCTI BUPOOHHUIITBA Oi0MacH MICKaHTYCY TiraHTCHKOTO Y OTHOBHIIOBHIX

1 OiHapHHX HacaKEHHSX (a — MpUOYTOK, IpH; O — piBeHb peHTabenbHOCTI, %), cepeane 3HaueHHs 3a 2020-2024 pp.
Ipumimxu: BapianT 1 — 6e3 mipKUBICHHS (KOHTPOIb Nj); BapiaHT 2 — BECHSIHE IMTiKUBJICHHS N3o; BapiaHT 3 — BECHSHE MiKUBICHHS Neo;
BapiaHT 4 — BecHsIHE MipKUBIICHHS Nog; BapiaHT 5 — BecHsHe mikuBIeHHs Nyy0; OH — oqHOBHI0BI HacamkeHHs; BH — GinapHi HacaIKeHHs.

Ouinka eHepreTH4HOi e(eKTHBHOCTI BUPOOHMITBA
06ioMacH MICKaHTYCy TiraHTCHKOTO CBIIYUTBH, IIO
CYTTEBUII BIUIMB Ma€ piBEHb A30THOTO >KMBJEHHS Ta
TUI arpoueHo3y, M0 BIUIMBaIOTh Ha (OPMYBaHHS
EHEePreTUYHMUX MOKa3HUKIB  KyJbTypu. Haiibinbia
CyKyIlHa €Hepris, HaKomW4YeHa B Oiomaci, crocTepira-
€TBCS B ONHOBHIOBHX HACADKCHHAX IIpH BHECCHHI
azoTHHX n0OpmB y 1031 Neo-120 — 381,5-385,4 I'Ixx/ra,
IO CBITYUTH MPO BUCOKY PEaKIlil0 KyJIbTypH Ha iHTEH-
cudikariro JKUBICHHI. Y OIHApHUX HACAHKEHHSIX
HafBUIUI piBeHb CYKYIHOI €Heprii, HaKONMW4YeHOI B
OiomanuBi, 3adiKCOBaHO IIPU BHECEHHI 3HAYHO HHMIKYOL

nmo3u Nioeo— 411,2-414,7 I'[Tx/ra, WO CBIQYUTH PO
ONTUMAIIbHE BHUKOPHCTAHHS PECYpPCiB Yy 3MIIIAHOMY
arporeHo3i 3 6000BUM KOMITOHEHTOM Ta CHHEPT€THYHUM
epekroM MK BHgaMu. HaliMeHII CyKynHI BHTpaTH
CHEPreTUYHUX pecypciB Ha lra B OJHOBHIOBHX
HACaDKCHHAX  3a0e3rmedye  KOHTPOJBHI  BapiaHTH
(No) — 312,4 T'JIx/ra, Toai sk HAMOIIBII — IPU BHECESHHI
Haitoinpmoi mo3m azory Nizo—319,6 I'/Ix/ra. ¥V 6inap-
HUX HACaDKCHHSIX HaWMEHII eHEepreTHYHi BHUTPATH
criocTepiranu mpu BHeceHHI mo3u Nio—212,5 T'JIx/ra,
a Habimbmm — ipu 1031 Ny — 285,4 I'[Ix/ra (maéan. 2).
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Taoauns 2

OriHKa eHepreTHYHO1 eeKTHBHOCTI BUPOOHUIITBA Oi0OMacH MiCKaHTYyCy IiraHTCHKOTO Y OJHOBUIOBHX 1 OiIHApHUX

HacaJKeHHsX, cepene 3HaueHHs 3a 2020-2024 pp.

INoxa3HUKH eHepreTHIHO1 eheKTHBHOCTI**

Bun HacamkeHHS Bapiant* YposxkaiiHicTs, T/Ta
Bs B E. EM 11, Kee
1 19,11 21,0 367,5 3124 14,88 55,1 1,18
2 19,47 21,5 376,3 317.8 14,78 58,5 1,18
OnHoBUIOBE 3 19,7 21,7 381,9 313,2 14,43 68,7 1,22
4 19,9 21,9 3854 314,1 14,34 71,3 1,23
5 19,77 21,8 381,5 319,6 14,66 69,9 1,19
1 20,5 22,6 397.8 2854 12,63 112,4 1,39
2 21,2 233 414,7 212,5 9,12 202,2 1,95
binapue 3 21,0 23,1 411,2 215,7 9,34 195,5 1,91
4 20,8 22,9 403,0 2254 9,84 177,6 1,79
5 20,7 22,8 399,0 226,7 9,94 172,3 1,76

ITpumimxku: *— Bapiant 1 — 0e3 mipkuBieHHS (KOHTpoib Np); BapiaHT 2 — BeCHsIHE Mi/DKUBICHHS Nsip; BapiaHT 3 — BecHsHE MiUKUBICHHST Neo;
BapiaHT 4 — BeCHAHE MiKUBIEHHS Noo; BapiaHT 5 — BeCHAHE MiLKUBIECHHS N1y0; ** — B — Buxin 6iomanusa, 1/ra; Ey, — cykymnHa eHepris, HaKonn4deHa
B Oiomamusi, I'Jlx/ra, E; — cykymHi BUTpaTH eHepreTH4HHX pecypciB Ha 1ra, I'Jlx/ra; EM — eHepromicTKicTs TexHoIoril BupoOHUNTBA, ['JIX/T;
IT, — eHepreTiunuii npubyTOK BUpoOHHITBA GioMacH, I'J[x/ra; K. — koedilieHT eHepreTHyHOi e)eKTHBHOCTI.

B 0gHOBHIOBUX HAacaIKEHHAX MICKAHTYCy TiraHTCh-
KOro HalMeHIIMH KOoeQillieHT eHepreTn4Hoi eeKTHB-
HOCTI — Ha KOHTPOJBHUX BapiaHTaXx Ta Ha BapiaHTax
BHECEHHS a30THHUX 100puB 103010 N3g i cranoBus 1,18.
MakcumanbHUX 3Ha4eHb KOe(illEHTH eHEepreTHMYHOI
e(eKTUBHOCTI OTPUMAaHO IpU BHECEHHI J103H Neo.9o 1
cranoBuB 1,22—1,23. V OiHapHUX HACaJKCHHSIX MAaKCH-
MajbHEe 3HaYCHHs KoeQillieHTa eHepreTHYHOi e(eKTHB-
HOCTi — IpM BHECEHHI 3MEHIICHHX J03 a30Ty N3o-60
i xoedimient cranoBuB 1,91-1,95, mo cBimuuTh PO
ONTHMAJIbHE CITIBBIJHOMIEHHS MiXK BUTpaTaMH €Hepre-
THYHAX PECypCiB i HAKONHMYEHOI0 EHepriero B Oiomaci

25
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0

caMe 3a IIi€l JT03W MiDKWBJICHHA. YCi iHIN BapiaHTH
OiHapHMX Haca/DKeHb Mayid HWk4l koediumientn (1,39—
1,79), mo Bka3zye Ha 30UIbIICHHS] €HEPreTHYHUX BUTpAT
0e3  MmpOmoOpIHHOrO  30UTBIICHHS  CHEPrOEMHOCTI.
HaiiOinpimit  Buxin  OiomaimBa y  OJHOBHIOBHX
Haca/DKCHHSIX cTaHoBMB 21,9 T/ra mpH MiJDKWBIEHHI Y
no3i Noo, Tomi sk y OiHAPHMX HAcaPKEHHSIX MaKCH-
MaJbHUK BHXin OiomanuBa craHoBUB 23,3 T/ra mpu
Mi/DKUBIEHH] HIKYOI0 /03010 a30Ty Nio, MO TiJ-
TBEPJUKY€E BUIIY IPOTYKTHBHICTh 3MIIIAaHUX arpOIICHO3iB
3a ONTUMAIIFHUX YMOB JKUBICHHS (puc. 3).
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Puc. 3. [Toka3Huku eHepreTHIHOI e(heKTUBHOCTI BUPOOHUIITBA OioMacH MiCKaHTYCY TiraHTCHKOTO Y OJHOBHIOBHX i
OiHapHHX HaCaIDKCHHSX (a — BUXif Oiomanmsa, T/Ta; 6 — Koe(imieHT eHepreTHIHOi e()eKTUBHOCTI),

Cepe/iHE 3HAUCHHS 3a 2020-2024 pp.
Ipumimxu: BapianT 1 — 6e3 mipKUBICHHS (KOHTPOIb Nj); BapiaHT 2 — BECHSHE ITiKUBJICHHS N3o; BapiaHT 3 — BECHSHE MiKUBICHHS Neo;
BapiaHT 4 — BeCHsHE MipKUBICHHS Noo; BapiaHT 5 — BecHsIHE MipKUBICHHS N20; OH — oqHOBHIOBI HacamkeHHs; BH — OinapHi HacaKeHHS.

Otxe, OiHApHI HACA/KEHHS MICKaHTYCY TiraHTCHKOTO
3a0e3MeUyr0Th BUIY BpOXaifHICTH OioMacu, IO MiJ-
TBEPIUKYETbCS MAaKCHMAJTbHUMHU 3HAYCHHSAMH BHXOIY
6ionmanmuBa (mo 23,3 T/ra mpu BHeceHHI N3p). BcTanos-
JICHO, IO 3TiHO 3 OTPUMAHUMHU PO3PAXyHKAMHU, CHEpre-
THYHa €(EeKTHBHICTh OIHAPHWUX HACADKEHb € BHIIOIO,

HDK Y O/JIHOBHJIOBHX, IO 3yMOBJIEHO MEHIINMH CYKYII-
HUMH EHEpreTHYHWMH BHUTpaTaMHM Ta OUIBIIUMHU 3Ha-
YeHHSIMH Koe(ilieHTa eHepreTH4Hoi e(eKTHBHOCTI
(1,39-1,95 nopisustao 3 1,18-1,23 y omtHOBHIOBHX).

Ha mincraBi oTpuMaHuX pe3yibTaTiB OOIPYyHTOBAHO,
[I0 ONTHUMAJIBHI HOPMH a30THOTO IIiIPKMBJICHHS IS
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3a0e3nedeHHss OiNbIIOI NPOAYKTHBHOCTI Ta €HEpro-
BiJy1adi 0ioMacH MICKaHTYCY TiraHTCHKOTO CTAHOBIISTH:
Noo-120 — JUIT OJJHOBHJOBUX HacapKeHb Ta N3o-60 — AJIS
OiHapHMX, 110 JIO3BOJIIE CYTTEBO IIJIBHIUTH BpOXKaii-
HicTh 6iomacu. OTpuMaHi pe3yNnbTaTH MalOTh IPAKTUYHE
3HAYCHHS I arpapHOTO CEKTOpy YKpaiHh, 0COOIHMBO B
KOHTEKCTiI BUKOPHCTaHHSA MaJONPOXYKTHBHHUX Ta JAErpa-
JIOBaHUX 3€MeJb JJIs BHpOOHHIITBA OiomamnmBa Ta hopmy-
BaHHS e(EKTHBHHUX MoJelell 0i0eHepreTHIHOTo BUPOO-
HHLTBA.

BucnoBkn

1. BcranoBneHo, mo OiHapHI HAca/pKeHHS MiCKaH-
TyCy TiraHTCBKOro 3a0e3NedyloTh BHILY BpOXaWHICTH
cyxoi 6ioMacH MOPIBHSAHO 3 OJTHOBHIOBHMH, 110 CBITYUTH
npo e(eKTHBHIIY peanizalilo NPOAYKIIHHOTO TOTEH-
[iaXly POCIHH y 3MIlIaHUX arpoditoreHo3ax. 3acTocy-
BaHHA BECHSHOTO a30THOTO II/KUBJICHHA IOAATKOBO
MACIIIOE e eeKT: HaWBUIIII TTOKa3HUKH BPOKafHOCTI
6iomacu y OiHaApHUX HACa/PKEHHAX OTPUMAHO IpHU 031
Nso.60, A€ ypoxainicTh craHoBmwia 21,2 ta 21,0 T/ra
BIZMOBIIHO. B 0/IHOBHIOBMX HAacaKEHHSIX MICKaHTYyCy
TiraHTCHKOTO II/DKUBJICHHS BHIIMMH JI03aMH  a30Ty
Noo-120 320€31eunio HUK4y BpoxaiiHicTs Oiomacu — 19,9
ta 19,77 t/ra. lle cBiguuTh mpo Te, 1o OiHapHI arpore-
HO3M 3/1aTHI e()eKTHBHIIlIE BUKOPHUCTOBYBATH E€JIEMEHTH
KMBJICHHSI, IEMOHCTPYIOUH BUILY O10JIOTIYHY ITPOIYKTH-
BHICTB IIPH MTOMIipPHHX PiBHAX a30THOTO 3a0e3MeueHHs .

2. ]Iyt oMHOBH/IOBUX HAca/KEHb MICKaHTYCY TiraHTCh-
KOTO HaWBUIII 3HAYEHHS MPUOYTKY Ta PiBHSA PEeHTAOSIHHO-
CTi OTPHMAaHO 3a YMOBH BHECEHHsI TOOpHB y 11031 Ngo.90, 1€
piBeHb peHTabenmpHOCTI cTaHoBHB  164,16-164,68 %.
VY OiHapHUWX HaCaKCHHSIX ONTHMAILHUMHU € BapiaHTH 3i
3MEHILIEHUMH JI03aMH HiJPKUBIIEHHS N3¢.60, 110 320€3M1€41IN
MiIBUIICHHS ypoxaitHocTi Giomacu nmo 21,0-21,2 t/ra ta
HalOLIBbIINIT piBeHb peHTabensHocTi — 10 179,31 %.

3. BcTaHoBIIeHI MakCUMaJIbHI 3HAYCHHS Koe(illieHTa
eHepreTn4Hoi epeKTUBHOCTI — Yy BapiaHTax i3 BHECEHHS
a30Ty Neo — 1,22 Ta npu 11031 Nop — 1,23 B 0JHOBHUIOBHX
HACa/DKEHHSAX MICKAaHTYCy TiraHTChKOro. Y OiHapHHX
arporieHo3ax Koe(]ilieHT eHepreTHYHOi eQEeKTUBHOCTI
cTaHOBHB 1,95 npu BHECEHHI 3MEHITICHOT 1031 N3o Ta IpH
no3i Neo— 1,91, mo Bkadye Ha ONTUMalbHE CITiB-
BiTHOIIEHHS MK BHUTpaTaMH EHEPTeTHYHUX pPECypcCiB
Ta HaKOIMYEHOIO y Oiomaci eHeprieio s IbOTro THITY
HacaKeHb.

Iepcnexmusu nooanvuiux docriodicenb OynyTh CIpsi-
MOBaHI Ha TMOINIMOJCHEe BUBYEHHS JIOBIOCTPOKOBOTO
BIUIMBY OlHapHUX HAaca/PKEHb EHEPreTUYHUX KyJIbTYp Ha
POIIOYiCTE TPYHTY Ta HOTO MiKpOOiOJIOTIYHY aKTHBHICTb.
He MeHII BaykKJIMBHM 3aBIaHHSM Y NEPCIEKTUBI € OITH-
Mi3allis arpOTEeXHIYHUX 3aXOIiB BHPOOHHUIITBA Oiomach
MICKaHTYCy TiraHTCHKOTO IIPH Pi3HUX IPYHTOBUX YMOBAX
BUPOIIyBaHHS.

Konduikr inTepecis
ABTOpHU CTBEPJUKYIOTH IIPO BIJICYTHICTH KOHQIIIKTY

iHTepeciB MIOAO0 IXHBOTO BHKJIALy Ta pe3ylIbTaTiB
JIOCHIIKEHD.
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Blue cornflower (Centaurea cyanus L.) as a component of agrocenosis: analysis of allelopathic
mechanisms, agroecological consequences and control strategies
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V. Onipko This review presents an analysis of the results of experimental studies on the nature of the allelopathic interaction

E-mail: of cornflower (Centaurea cyanus L.) with winter agricultural crops. The purpose of the work was to summarize
valentyna.onipko@pdau.edu.ua  current knowledge on the biochemical mechanisms of phytotoxicity, allelochemicals of cormflower, agroecological
consequences of weed infestation, and strategies for integrated control of cornflower in agrocoenoses. Differential

Poltava State Agrarian crop sensitivity to comflower allelochemicals was established in winter grain crops. In this regard, the phenomenon
University, of hormesis was identified, where the action of low concentrations of aqueous leaf extract of cornflower (5-12 %)
Skovoroda Str., 1/3, increased seed germination of grains by 8-16 %, while increasing to 25 % decreased it by 38-40 % compared with
Poltava, 36000, Ukraine the control. Based on research results conducted in various countries, the profile of cornflower allelochemicals was

found to include volatile organic compounds, phenolic acids (chlorogenic acid 15-45 mg/100 g dry weight),
flavonoids (apigenin 10-30 mg/100 g), and anthocyanins. The phytotoxicity mechanisms of the complex of these
compounds involve disruption of cell membrane permeability, inhibition of ATP synthesis in mitochondria,
suppression of DNA topoisomerases, and activity of key glycolysis enzymes. Meanwhile, allelochemicals can spread
through root exudates (concentration 100-500 uM in rhizosphere fluid), microbiological decomposition of residues,
and gas diffusion of volatile compounds. It was also established that cornflower limits the impact on the rhizosphere
microbiocenosis and demonstrates autotoxicity, inhibiting its own seed germination (by 15-22 % at densities
exceeding 30—40 plants/m?). It was concluded that the allelopathic activity of cornflower can cause a yield reduction
(up to 65 %) when exceeding the economic threshold of harmfulness (ETH) in agrocoenoses. Moreover, there is a
problem of cornflower resistance to herbicides, as well as the phenomenon of enhanced allelopathic activity due to
increased synthesis of phenolic compounds. Therefore, strategies for integrated control of cornflower in
agrocoenoses of agricultural crops are recommended, including rotation of winter crops with spring crops to disrupt
the cornflower life cycle; use of cover crops with allelopathic properties (barley, rye, sorghum), which suppress
cornflower germination by 20-35 %; agronomic practices (delayed sowing, increasing the seeding rate by 15-25 %,
alternating deep plowing with minimal tillage); and regular population monitoring.

Keywords: cornflower, Centaurea cyanus, allelopathy, allelochemicals, winter grain crops, herbicide resistance,
integrated weed control.

Bosiomka cuns (Centaurea cyanus L.) IK KOMIIOHEHT arpoleHO3Y: AHAJI3 AJIeJONATHYHHUX
MeXaHi3MiB, arpOeKOJIOTYHUX HACTIIKIB Ta cTpaTeriii KOHTPOJIIO

I. C. locmienos | B. B. Oninko

TONTaBCHKHIA ACPKABHHH Y npezacTaBieHOMy OIS HPEACTAaBICHO aHAII3 PE3yIIbTATiB eKCIEPHMEHTAIBHUX AOCIIKEHb MO0 MPUPOIH
arpapHuii yHiBEpCHTET, anenonaTudHol B3aemonii Bomomku cuHbOi (Centaurea cyanus L.) 3 O3UMHMH CLIBCHKOTOCIOJAPCHKHMH
M. [lontaBa, Ykpaina KyIbTypaMd. MeToio po6oTu Oyno y3aradbHEHHS Cy4acHHX 3HAHb OIOXIMIYHHX MEXaHi3MiB ()iTOTOKCHYHOCTI,

aNeNoXiMIKaTiB BOJIOIIKH, arpOCKOJIOTTYHUX HACIHIiAKIB 3a0yp’sIHCHOCTI Ta CTPATeriii iHTErpOBaHOrO KOHTPOIIIO
BOJIOUIKM B arpoueHo3ax. BcraHoBieHO au(epeHLiiioBaHa YyTIMBICTh KYJIBTYp IO aJ€JIOXIMIKaTIB BOJOIIKU
Yy O3MMHX 3€pHOBHX KyabTyp. [Ipu 1bOMy BCTaHOBICHHil (EHOMEH TOpME3HCYy, KOJH 3a il MOHMKCHHX
KOHIICHTpALifl BOJHOIO eKCTPAKTy JUCTKIB BOJOMIKH (5—12 %) cxoxicTh HACIHHS 3epHOBHUX 30UIbIIyBajach Ha
8-16 %, a 1x 30inbIIeHH] 10 25 % — 3HMKYyBaiach Ha 38—40 % BITHOCHO KOHTPOIIO. 3a pe3yIbTaTaMU OCIiIKEHb,
MPOBEJCHUX y PI3HUX KpaiHax BCTAHOBJICHO, IO MPOQiIb aJenoXiMiKaTiB BOJIOIIKK BKIIIOYAE JIETKI OpraHivHi
CcrosykH, (hPeHOIBHI KHCIOTH (XnoporeHosa 1545 mr/100 r cyxoi mach), diaBonoiau (amirenin 10-30 mr/100 r) ta
aHToliaHU. MexaHi3Mu (ITOTOKCHYHOCTI KOMIUIEKCY BKAa3aHUX CIIOJYK BKJIFOYAIOTh MOPYIIEHHS HMPOHUKHOCTI
KIITHHHUX MeMOpaH, iHrioyBanns cuntedy AT® y miToxonapisx, npurniveHus JJHK-tonoizomepas Ta akTHBHOCTI
KT040BHX (epMeHTiB riikounisy. IIpu 1poMy anenoxiMikaTH MOXKYTh HMOIIMPIOBATHCS Yepe3 KOPEHEBI eKCynaTH
(xonnentpauis 100-500 MkM y puzochepHiii pifuHi), IUISIXOM MIKpOOi0JIOTiYHOTO PO3KJIaJaHHs PELITOK Ta ra30BY
nudysiro TeTKuX Crnojyk. BcTaHOBIEHO Tako, IO BOJIOIIKA MOJXKE BIUIMBATH Ha MIKpOOioLleHO3 pusochepu,
a TaKkoX JEMOHCTPYE ayTOTOKCHYHICTb, HPHTHIUYIOYH HPOPOCTAHHS BJIACHOTO HACiHHA (TPH IIUIBHOCTI
>30-40 pocaun/m? Ha 15-22 %). 3pobaeHuii BUCHOBOK, IO aJIel0NaTHYHA AKTUBHICTH BOJIOIIKH MOXKE CIIPHUYUHSTH
3HIDKCHHS PIBHA yposkalo (10 65 %) npu nepeBuIIeHHI eKoHOMiuHOro nopory mkignusocti (EINII) B arponeHoszax.
Jlo Toro X, icHye IpobieMa pe3UCTEHTHOCTI BOJIOLIKH JI0 TepOIINIB, a TAKOXK SBHILE IIOCHICHH ii aJlelIonaTHIHOL
AKTUBHOCTI 332 PaXyHOK MOCHJICHOTO CHUHTE3Yy (CHOJBHHUX CIOIYK. B 3B’A3Ky 3 LIMM PEKOMEHIIOBaHi CTparerii
IHTEIrPOBAHOTO KOHTPOJIO BOJIOLIKU B arpOLICHO3aX CLIbCHKOIOCIIOAAPCHKUX KYJIBTY, IO BKIIFOYAOTh YEePryBaHH;
O3UMHX KYJIBTYp 3 SPUMHU IUISI PO3PUBY JKUTTEBOTO IMKJIYy BOJIOIIKH; BHKOPUCTAHHS INOKPUBHHUX KYJIBTYp 3
aNeNIoNaTHYHUMH BIACTHBOCTAMH (SUMiHb, KUTO, COPro), sIKi MIPUTHITYIOTh IPOPOCTaHHS BoJdomkH Ha 20-35 %;
arpoTeXHiuHi 3aX0Au (BiATepMiHyBaHHs CiBOH, IiJBHILEHHS HOPMH BHCIBY Ha 15-25 %, uepryBaHHS IIHOOKOL
OpaHKH 3 MiHIMaJIbHUM 00pOOITKOM); pery IapHI MOHITOPUHT TOITYJIAILH.

Kurouosi ciioBa: Bonomka cuns, Centaurea cyanus, ajueionartis, aleloxiMiKaTd, 03MMi 3€pHOBI, repOiluaHa
CTIHMKICTh, IHTETPOBaHUH KOHTPOJIb OYyp’sHIB.

Bi6aiorpadiunnii omuc aost nuryBanus: [Tocnenog 1. C., Oninko B. B. Bonomka cussi (Centaurea cyanus L.) SK KOMIIOHEHT arpoLCHO3y: aHalli3
aJIeNIoNaTHYHUX MEXaHi3MiB, arpOeKOJIOTIYHIX HACIIKIB Ta cTpaTerii KoHTpomo. Scientific Progress & Innovations. 2025. Ne 28 (4). C. 94-100.
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Pin Centaurea L. BBaxaeTbcst OIHUM 13 HaOUIBIINX
B poauni Aifictposi (Asteraceae). [i mnpencTaBHHKH
3ycTpivarotecst B A3ii, Amepuui, IliBHiunid Adpuni,
IIMPOKO PO3MOBCIOKEeHI B €Bpori [4]. Pi3Hi Buau poay
3HaXOJATh CBOE 3aCTOCYBaHHS B HAPOAHIH Ta O(il[HAIb-
Hill MEIWIUHI SK JIKapChKi POCIMHH, BHUCOKOIEKOpa-
TUBHI KyJbTypH, IIO MIHYIOTBECA y KBITHHKapCTBI,
nmaHamadTHOMY AW3aliHi Ta o3eNieHeHHi [26], HaBiTh I
npuBaOroBaHHs (iTodariB B 0BOUeBHX (piTomeHO03ax [2].
Haiigomimum Bunom € Centaurea cyanus L.— Bomomnka
cuHs, mo noxoauts 3 KaBkasy [4, 41]. Lls omHOpiuHA
pociMHa Mae posrajykeHe cre0J0 3 JIaHIEeTHHUMH
JMCTKaMHM, IIO IOYEpProBO pO3TAIlIOBaHI Ha CTEOJIOBI,
CTPIKHEBY KOpeHeBY crcteMy. KBiTye 3 KiHIIS TpaBHi 10
cepenuun ceprnHsi [4]. CyuBiTTs KOLIMKH, MalOTh
CTEepHWJIbHI KpaioBi S3UYKOBI KBITKA CHHBOTO KOJIBOPY Ta
(bepTribHi TpyOUacTi kBiTKH, WA cim’siHka [10]. Jlikap-
CHKOIO CHPOBHHOIO € CYIIBITTS, 5IKi MiCTATh HU3KY (hapma-
KOJIOTIYHO aKTHBHHX PEUOBHH: aMiHOKHCIIOTH, apoMa-
THYHI KHCJIOTH, KyMapWHH, TIIOXigHI (IABOHOINIB,
IHIONBHI aNKanoiny, (eHITKapOOHOBI KHCIOTH, MOi-
(deHONMM Ta momicaxapuan [22].

BopgHouac, BOJOIIKAa CHHSA € THIIOBHM MaJOPiYHHM
Oyp’HOM B ITOCiBax 03MMHX 3epHOBUX KyJIbTYp Ta pillaKky
B llentpansHiit Ta CximHiit €Bpomi, 0co6IMBO B arpo-
neHo3zax Ykpainw, Ilompmi, Himeuunmnu. XapaxtepHo,
0 Ha BiIMIHY BiJl TIPOCTOi KOHKYpEHINi 3a pecypcu
(cBiTIIO, BOMY, TIOKWBHI €JIEMEHTH), BOJIOIIKA JEMOH-
CTpY€ BHpaXEHY alleJIONaTH4Hy aKTHBHICTH — 3/IaTHICTb
BUIIIATH XIMIYHI CHOJIyKH, SIKi 1HTNOYIOTh MPOPOCTaHHS
W PO3BUTOK CYCIZHIX POCIHMH, B TOMY YHCII, CUIBCBHKO-
rOCHoJapchKi KynbTypu.[8, 13, 23, 24,27, 31, 43].

AJenomnaTisi BOJOIIKH CHHBOI € CKIAJHUM eKko(izio-
JIOTIYHUM SIBUILEM, IO 3AJIC)KHUTH BiJl YUCICHHUX (HaKTO-
piB: BHIy Ta TEHOTHIY KyJIbTYypH-PEHHITIEHTA, KOH-
MEHTpAIii ajaeJoXiMikaTiB, Qi3HKO-XiIMITHHUX BJIACTHBOC-
Tel IPYHTY, TEMIIEPaTypH, BOJIOTOCTI, (a3sd PO3BUTKY
pociHH i BUIOBOI crienn(iku MeXaHi3MiB JETOKCHKAIII.
Po3ymiHHS X B3aeMOIiil KOHUE BayKIABE TSI PO3POOKH
e(eKTUBHUX CTpaTerii iHTErpoOBaHOTO  KOHTPOJIO
3a0yp’sIHEHOCTI B OpraHIYHOMY Ta KOHBECHIIIHHOMY
3emyiepoOctsi [7, 23, 24, 27, 37].

Y npexacrasieHiit poOoTi y3arajqbHEHI CydacHi
HAYKOBI JOCJIDKCHHS MIOJ0 MPHPOIU AJICIONaTUIHOT
aKTMBHOCTI BOJIOIIKM CHHBOI, OCHOBHHMX XIMIYHHX
KOMITOHEHTIB, 1[0 BOJIOAIIOTH O10JIOIIYHOIO aKTHBHICTIO,
IUIAXiB PETYJIIAII] BOJOIIKH B arpoIieHO3aX.

JAudepenuiiioBana 4yTJIMBIiCTh KYJIbTYP 10 aJ1€J10-
XiMiKATIB BOJIONIKH.

ExcniepuMeHTanbHI  JOCHIIHKEHHS, TPOBEICHI B
[HCTHTYTI TPYHTO3HABCTBA 1 POCIMHHUNTBA Y Bporiagi,
[Monpia [23, 24], 3 BUKOPUCTAHHSM SIK MOJU(IKOBAHOTO
tecty PhytotoxkitTM, Tax 1 TpaauUiHHUX IPYHTOBHX
METOJIB JEeMOHCTPYIOTh BHpa)XeHy BHIOBY BapiaOeib-
HICTh Y BiAMOBii meHuni o3umoi (7riticum aestivum) ta
xKuTa 03uMoro (Secale cereale) Ha B3a€MO/Ii10 3 HACIHHAM
BOJIOIIKK. BUABUIOCH, IO IIIEHHI O3MMa OLIBII
YyTJIMBO pearyBaja Ha aje’oNaTHYHHUN BIUIUB BOJIOLIKH.
Cpixka OiomMaca Hag3eMHOI YACTWHU IIICHUI IIPU
NpsSIMOMY KOHTaKTi 3 15 HaciHMHaMM BOJIOIIKH 3HIKYBa-
nmack Ha 16-20 % mopiBHSIHO 3 KOHTposeM. JloBxuHa
KOpEHeBOI CHCTEMH TIpH IIbOMY 3MEHIIYBaJlach
Ha 18-55 % 3aiexxHo Bil KOHIICHTpAIIl aJleloXiMiKaTiB.

i rauOoki MopdosoriuHi 3MiHM BKa3yloTh Ha Te, IO
MIICHUIST Mae OOMEKEHY 3aTHICTh IO 1HAKTUBAIl abo
CEKBECTpallil aJeloXiMiKaTiB B KIiTHHAX. JKUTO 03HMeE,
HaBNaKW, JAEMOHCTpPYE OUIbIIY TOJICPAHTHICTH IO
QJICJIONIATUYHOTO  CTpecy. bimbine TOrO, y JesKuX
JIOCTITHUX BapiaHTaX CIIOCTEPIra€TbCs HABITH CTUMY-
JSIisi BETETaTUBHOTO pocTy Ha 14 % mopiBHSIHO 3
KoHTpoJieM [23, 24]. BHUCIIOBITIOEThCS MPHUITYIIEHHS, 10
el mapaioKcabHU pe3ynbTaT HaliMOBipHIIIIe OB’ s13a-
HUH 13 OUThII e(heKTUBHUM (QYHKIIIOHYBaHHSM y JKHATA
cucteM TiyTarioH-S-TpaHcdepas (GSTs) 1 nuToxpomy
P450-3ane)xHUX MOHOOKCHUI'€Ha3, IO 3a0e3MevyroTh
Jerpajialiifo Ta IHAaKTUBALil0 (EHONBHHUX CHONYK 1
TepHEeHOIAIB Ha piBHI KopeHiB [7, 27, 36].

BaxxmeuM (heHOMEHOM, BUSBICHUM Y JIOCITIHKSHHSX
IPYIH OJILCHKHUX JOCIITHUKIB 3 BUKOPHCTAHHSIM BOJHUX
€KCTPAKTIB BOJIOLIKH, € TOPME3UC — MO3UTUBHA (i3ioo-
riYyHa BIAMOBINP pPOCIMH Ha CIA0KO TOKCHYHI J03U
MOTEHIIHO MKiAMMBUX pedoBuH [9]. IIpm koHHIEHTpa-
[isIX BOJHOTO E€KCTPaKTy JHCTKIB BoJOmKH 5—12 %
CIIOCTEPIrajJoch CTUMYJIOBAHHS CXOXKOCTI HACIHHS IIIIe-
HUTI # xuTa Ha 8—16 % mopiBHAHO 3 KOHTposeM. OqHaK
e e(eKT € ICTOTHO HeNiHIHHMM: Tpu 30UIbIICHHI
KOHIIEHTpallii ekcTpakty 1m0 25 % cxoxicTh 000X
KyJlbTyp 3HWXKyBanack Ha 38—40 % [23, 27, 30]. Hocmin-
HUKH 3ayBaXyloTb, M0 (i3ioJoriyHUA MexaHi3M
rOpMe3ucy IoJisira€ B aKTHBALil aJalTHBHUX CHUCTEM
POCIIMHM: MiJIBUIIEHHS CHHTE3Y aHTHOKCHIAHTHHX
(epmeHTiB (cynepokcua-aucMyTasH, KaTasasH,
MepOKCH/Ia3n), IOCWJICHHI  HAKONMMYEHHS  HHU3BKO-
MOJIEKYJISIPHUX aHTHOKCHIAHTIB (acKOpOiHOBa KHCIIOTa,
TIIyTaTiOH) 1 aKTHBAIlis FeHiB BiamoBinai Ha ctpec (HSP70,
HSP90). [23, 27, 36]. AHanoriuyHa Jist BOJOIIKH CIIOCTE-
piranach i MO BiIHOUIEHHIO O IHIIMX O3UMHX KYJBTYD,
TaKMX SK penbka omitaa [37].

XapakTepuCTHKA TA POJib AJIeJIOXiMIKATIB BOJIOIIKH.

Jlerki opraniuni cmoayku (VOCs). OpurinanbHi
JOCIHIIKEHHSI CEKPETOPHHUX CTPYKTYp Yy TENTIOCTKax
BOJIOIIKM CHHBOI BHSABWJIM CKIAJHY CYMIII JIETKHX
OpPTaHIYHHAX CHONYK, OI0 BHUIUIAIOTHECSA 3aJI03UCTUMH
TPUXOMaMH 1 CeKpeTOpHMMH KaHanmamu [16]. ['omoBHi
KOMITOHEHTH IIMX e(ipHUX OJIil BKIIIOYAIOTH: CECKBITEp-
nern (6mu3pko 60 % Bim cymu JeTkux): P-kapiodineH
(naiibineire, g0 26 %), a-rymynen (~10 %), o-komaeH,
O-xamuHeH, Yy-myyponeH, f-mupueH. Lli cmomyku
3IaTHI 1HTi0YBaTH KIITHHHUN MUK B KOPEHAX MIPOPOCT-
KiB 4epe3 MPUTHIYCHHS CHHTE3Y MIiKpPOTPYOOUOK 1 IIHTOCKE-
nety [16, 33]; morOTepnieHn (6mu3BKO0 20 %): GopHIiNale-
TaT, JHANI, TepaHiol, MHUpIEH, MiHeH. bopHinanerar,
OJTHAK, X0Ya 1 SBJISETHCS MOHOTEPIICHOM, B €JIEKTPOHHUX
6azax yacTto KJIacH(iKyeTbcs SK OKCUTCHOBAHHUH MOHO-
TEpIEH 4epe3 HasBHICTh €CTEPHOr0 YIrpPYNOBaHHS, SKe
HNOCHJIFOE HOTr0 JMNOQUIBHICTh Ta 3IaTHICTh MPOHUKATH
yepe3 KIITHHHI MeMOpaHH; iHII KOMIOHEHTH (OIU3BKO
20 %): okTaH, JE€KaH W IHII aJKaHOBI BYIJIEBOIHI,
MeTHJICANIICHIIAT (3HAWICHUN y CIIIOBUX KIJIBKOCTSAX),
noxinHi 6enzeny [16, 25].

MexaHi3M (ITOTOKCHYHOCTI LHX JIETKHUX CIIOIYK
nojsrae B iX 37aTHOCTI PO3XHUTYBAaTH JIMIITHUH
MOJBIMHUI IIap KIITHHHOT MeMOpaHH, TOPYLIYIOuH
CENIEKTUBHY NPOHMKHICTb, Ta iHriOyBaTH cuHTe3 ATO y
MiToxoHapisx. Kpim Ttoro, VOCs MOXyThb IOBUIBHO
azcopOyBaTHCS Ha TPYHTOBI KOJOIAM ¥ TiamaBaThcCs
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NOJIATIBLIOMY PO3KJIaaHHIO MiKpOOPIaHi3MaMH, yTBOPIO-
109d (QeHONbHI MeTaboNiTH, SKI TaKoX MpPOSBISIOTH
¢iTorokcnuHicTs [3, 7, 27, 36].

®eHoabHI KHCA0TH. BOJHI eKCTpakTH Ta JHCTSIHA
Maca BOJIOLIKH CUHBOT MICTATh IUPOKUiT CIIEKTP (PEHOIIb-
HHUX KHCIIOT, BU3HAYEHHUX METOJOM BHCOKOE()EKTHBHOL
pimuaHOi Xpomartorpadii (HPLC) [13, 25]: xnoporeHoBa
kucioTa (3-O-xadeoinxinHa) — OCHOBHA (PEHOIOKHCIIOTa
BOJIOIIKH, KOHIEHTpamis $SKOI  CTaHOBHTh 15—
45 mg/100 g cyxoi Mmacu nucTs. BoHa BHUsBIISE BUpaXeHY
(ITOTOKCHYHICTP MIOAO IHIIMX BHUAIB POCIHH depe3
iHriOyBaHHS TPOLECIB OKCHUAATUBHOTO (PochOpuITto-
BaHHS ¥ cuHTe3y OunkiB [13, 16]; 5-kadeoinxinHa,
4-riIpoKCcUKOpHYHA, (epysIoBa, BaHUIIHOBA i CHPHHTOBa
KHCJIOTH: KOXKHa 3 LHUX CHOJYK MOXE MaTH KOH-
neHrpamiro 5—20 mg/100 g cyxoi Macu Ta TPOSIBISATH
ayTOTOKCHUYHY Il anenonaTu4yHy akTUBHiCTb. Oco0iMBO
iKaBUM € Te, MO y TepOIMUIOCTIHKUX MOMyIIILiA
BOJIOIITKY (CTIHKHX IO iHTIOITOpIB alleTONaKTaTCHHTA3H,
ALS) micns nii rep6inmay diopacynaMy 3HaYHA iHTCH-
CHBHICTh CHHTE3Y XJIOPOTCHOBOI KHCIIOTH 3pOCTAE,
II0 MOXXE CBIIUUTH TIPO 3AIyUYCHHS Ii€l CIIOIYKH IO
MexaHi3MiB ajmamnTariii i crpecoBoi Bimmosimi [13, 30];
MIPOTOKAaTEXOBa KHCIOTA: pIiIIe 3yCcTpidaeThCs, aje
BU3HAYCHA B KBITKaX BOJIOLIKH, MA€ aHTUPAJAUKAIBHI if
XeJaTHI BIaCTHUBOCTI.

@izionoriuna mis nHX (EHONBHUX KHCIOT Mae
JIeKiIbKa acleKTiB: BOHM HE TUIBKH 1HTIOYIOTH TpO-
POCTaHHS 1 PICT KOPEHIB, aje i BINIMBAIOTh HAa (QYHKIIIIO
(oTocuHTE3y, 3HIKYIOUN akTHBHICTE PII KOMIUIEKCY B
XJIOpOIUIacTax 4Yepe3 B3aEMOJII0 3 OiIKaMu CBITIO30U-
panbHOrO KoMmIuiekcy [7, 36].

®uaBpoHoimu. Bosomka cHHA akyMyllO€ 3HAYHY
KiJIbKICTh ()JIaBOHOIIiB, BU3HAYEHHX SIK Y arJiKOHHIN, TaK
i B mimiko3unHiid ¢opmi [13, 16]. Cepen HUX amireHiH
(mominyrOUMit (daBoHON): KOHIIEHTpAITis 10—
30 mg/100 g cyxoi macu. Lle cromyka ogHa 3 HaaKTUB-
HIIIUX y TaTbMYyBaHHI KIITHHHOTO IIMKITy B 30HI pHU30Te-
HEe3y TPOPOCTKIB depe3 iHTiOyBaHHS ITMKIiH-3aICKHUX
kiHa3 (CDKs); kBeprernH, kKeMmndepos, i30paMHETHH:
KOHLEHTpawisi KoxxkHoro 5-15mg/100g. Li cnonyku
3IaTHI YTBOPIOBATH MIIlHI KOMIUICKCH 3 10HAMU BaXKKHX
metaniB (Cd, Cu, Pb, Zn), mo 0coOIMBO BaXJIUBO MPHU
pO3IIsiAl poJii BOJIOWIKK y (iTopeMenianii 3a0py JHEHIX
IpyHTiB [21]; riiko3uaHi MOXigHI: anmireHin-7-O-TioKo-
3up, KBepleTHH-3-O-rimoko3nn, pyTuH. [Ipm rimpomisi
i gac Marepamnii y Boai abo mpu po3KIagaHHI MIKpO-
OpraHi3aMaMU B IPYHTI arjlikoHHI ()OpMU 3BUTBHAIOTECS
BUSBJISIIOTh BUIIY (DITOTOKCHYHICTE depe3 IIiJABHIICHY
nino¢ineHicTs [7, 13].

MexaHni3M fii (1aBoHOIIIB BKITIOUae: 1) iHTIOyBaHHS
JHK-Tomoizomepa3, 1o Npu3BOAUTH 10 3aTPUMAaHHS
cunresy JHK # 3ynmMHKM KIITHHHOTO IUKITY; 2) MaCUBHE
HakoNmu4eHHA akTuBHUX (opm kucHio (ADK) uepes
MIPOOKCHIAHTHI  BJIACTHBOCTI iXHIX MOJi()EeHOIBHUX
CTPYKTYp; 3) TpHUTHIYEHHS aKTHBHOCTI  (ocdo-
(PYKTOKIHA3M ¥ IHIIWX KIIOYOBHUX TIIKOTHYHUX Qep-
MeHTiB [7, 27, 36].

AHTOLIaHHU | IX POJIb Yy XeJI1aTyBaHHi MeTaliB.

Bosnomka cuHsI, 3aBISKM CBOIM CHHIM KBITKaMm,
HAaKONHMYY€ 3HAYHI KUIBKOCTI aHTOILaHiB, 0COOJIHBO
MaJIBBUIMHY W NETyHIOUHY. SIK BiIOMO, CHHIM Kouip
KBITiB BOJIOIIKK (OPMYETHCS Hepe3 YTBOPCHHS CICIH-

¢iuHUX aHTOIiaHIH-MeTaJeBUX KOMIUIEKCiB (chelate
complexes) 3 yuactio Mg?" a6o Al** ioniB. Ile crocrepe-
JKEHHSI Ma€ eKOJIOTIYHEe 3HAYCHHS: B YMOBaxX HaJUIMIIKY
METaJIB y IPYHTI BOJIOIIKA MOKE HAaKOIUYyBaTH X yepe3
KOMIUIEKCYBaHHsI 3 aHTOIL[laHaMM, NPOSIBISIFOYM TMOTEH-
mian s pitopemenianii 3a0pyaHeHUX AiISTHOK. OqHAK Y
pasi HecTaui MeTalliB aHTOLIaHN MOXKYTh TICPEBOIUTH Ha-
KONMYEeHI MeTald Ha MOTPEeOM POCIMHU. 3a3HAYa€ThCA,
0 IIe TimoTe3a, fKa Ie MoTpedye eKCIepUMEHTAIbHOT
mepeBipku [21, 35].

MexaHi3MH pPO3NOBCIOZKEHHA aJieJoXiMikaTiB B
arpoueHosi.

KopeneBi ekcynatu i pocauHHI 3aJMIIKH.
Bosomika cuHsi Oe3mepepBHO BUAUIAE HHU3BKOMOJEKY-
JsIpHi (DEHOJIBHI CHIOIYKH Yepe3 KOPEHEBY CUCTEMY, IPH-
YOMY IHTEHCHBHICTh BU/IJICHHS 3pOCTa€ MPU BOJHOMY
cTpeci a00 MeXaHIYHOMY PO3PHBOBI KOPEHEBUX BOJIOCKIB.
KonrnenTparis GeHOTBHUX CIIONYK Y pu3ochepHill piauHi
Moxke carata 100—500 MxM 3aiexHO BiJ BiKy pOCIHHU i
YMOB BUpollyBauHs [7, 27, 36].

[pu posknanganHi y rpyHTI 0iOMacH BOJIOIIKA (JIHCTS,
credel, KOpiHb) MIKpOOpraHi3Mu (0COOIHBO TPHUOKU POy
Trichoderma, Fusarium, 6akrtepii Bacillus i Pseudomonas)
TiPOIT3YIOTh NIIUHI (hopMH (HESHOIIB, 3BUTHHSIIOYH OLITBII
(biToToKCHYHI arikoHHI popmu. OHAK LIeH mporiec 3aimMae
2—4 TYKHI 3aJI€KHO Bifl TEMIIEpaTypH W BOJIOTOCTI IPYHTY,
I0 Ma€ TPaKTUYHE 3HAYCHHS /I IUIAHYBaHHA CiBOU
HACTYITHOI KynbTypH [3, 7, 23, 27, 38].

Jletioui kommoHeHTH. ®i3i0J0TIYHO aKTyaJIbHY
POJIb TParOTh TaKoX JeTiodi opraniyni cnoxyku (VOCs),
[0 BHIUISIOTHECS HE TIIBKH 3 )KUBUX OPraHiB BOJIOIIKH,
ale W miJg Yac pO3KJIaJaHHA OpPraHIYHOI pPEYOBHHHU.
CeckBiTeprieHH I MOHOTEpPIEHH BOJIOUIKM MOXYTb ]
nyHAyBaTH KPi3b I'DYHTOBI IIOPU i HAKONMYYBaTHCS B
MIPUKOPEHEBii 30HI a00 HaBITH y MOBITPi HAJA MOCIBOM,
0COOJIMBO y TEIIMX, BOJIOTMX YMOBaxX paHKy, SK IIE
BinOyBaeThcs y iHmMX Bunankax [16, 19, 33].

Exooriyne 3Ha4eHHS HOTO SBUINA HOJIATAE B TOMY,
0 TIPH MIUTFHUX TOMYJBILIAX BOJOMKH (25-50 pocimH
Ha M?) kKoHeHTpanis VOCs y npukopeHeBiit atMocdepi
NOCIBIB MOXe JocsiraTH (piTOTOKCHYHUX PIBHIB, iHTiOY-
I0YM HE TUIBKU POCIMHHU Ha CyMDKHHMX JIUISHKax, aje i
CIPHSAIOYH TOJAJbIIOMY CHOBUIBHEHHIO HPOPOCTaHHS
HaCiHHS, HAKOIUICHOTO Y MONepeIHi POKH, Ha HACTYITHUH
pik (rimoresa autotoxic seed bank) [12, 42].

Biaue Ha mikpoOiosoriyHi npouecu NnpuKopeHeBoi
30HH. AJIETIOXIMIKaTH BOJIOIIKH, OCOONHMBO (PEHOINBHI
KHCJIOTH ¥ JICTIOUI TEpIIEHOIAN, CYTTEBO BIUIMBAIOTH Ha
CKJIaJ MIKpOOiOIeHO3y pu3ochepu H MPUKOPSHEBOTO
rpyHTy. Jocmimkenns, nposeneHi B Kanani i Kurai moka-
3aJTH, IO TPH MPHUCYTHOCTI BOJIOIIKK B ITOCIBi BiTHOCHA
YHCENIbHICTh BUIIB Pseudomonas i IHIIUX 0JIIrOTPOGHUX
npoteodakTepii, cTiikux 10 il GeHouniB, 301bIIy€eThCs
Ha 15-25% [1, 20]; BumiB Trichoderma, anra-
TOHICTHYHOTO 11010 (DITOMATOTeHHUX IPUOIB, 3pOCTaE Ha
10-18 % yepe3 npsiMuii ceneKTUBHUIT eheKT PEeHOTBHUX
cunonyk [1, 34]; sumu Bacillus (ocobmuBo B. subtilis),
3[aTHI TIIPONI3yBaTH TaHWHA W (EHOJBHI KOMIUIEKCH,
TIOCHIJTIOIOTH CBOIO aKTHBHICTb y pr3ocepi Bostomkw [1, 34].

HaromicTe mnomynsmii 4yTJIMBHUX MIKpOOPTaHi3MiB
(mesxi mpencraBHuku poay Fusarium, Alternaria,
Septoria) npurHigyrorscs Ha 20—40 %. Leit cenekTuBHM
e(heKT Ma€e MO3UTUBHUI €KOJIOTIYHHIA HACIIJOK: BOJIOIITKA
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MOTEHLIHHO MOKE 3MEHIIUTH nomyssiuii ¢iromnaTo-
TeHHUX MIKpOMIETIB, OJHAK L€ SIBUIIE HEJIOCTATHHO
BHMBUEHE B yMoBax mous [ 1, 34].

@deHoJIbHI CIIONYKH BOJIOIIKH MOXKYTD SIK iHriOyBaTH,
TaKk 1 CTHUMYJIOBAaTH picT apOyCKyJISpHHX MiKOPHU3HHX
rpu6iB (AMF) ponis Funneliformis, Glomus, Paraglomus
3aJIeKHO BiI KOHIGHTpamii # BumoBoro ckmamy. llpm
HU3BKHAX KOHIEHTpamiax (<50 MkM) cmocrepiraerbes
MOJKJIMBHH TOPME3UCHUHN e(DEeKT 1 CTUMYIIALIS KOJOHI3a-
uii xkopeHiB kynbTyp AMF Ha 10-15 %. Lle moxe matn
MIO3UTHBHE HACHIAOK I (hOoc(HOPHOTO KHUBICHHS KyJIb-
Typ, amke AMF 3Ha4HO IiIBUIIYIOTH MTOTJIMHAHHS MaJIO-
pyxomoro docdopy [1, 20, 34]. OnHak 11i TOCTIIKCHHS
MePeBaXHO MPOBENCHI in Vitro, 1 B yMOBax IMOJIsA TaKui
MO3UTHBHUI e(eKkT Moxke OyTH MacKOBaHMH KOHKY-
peHIIi€ro 3a CBIiTIO i Boay [34].

3aciayroBye Ha yBary MPHUITYIICHHS MOXJIUBOCTI
B3a€MO/IiT BOJIOIIKH CHHBOI 3 a30T(iKcyrounMu OakTepi-
ssMi (He 000B’S3KOBO B CHMOIOTHYHIN poii, K y 6000-
BrX). Jleski ()eHONBHI CHONYKA MOXYTh MOJYIFOBATH
AKTHBHICTDb HITpaTpeaykTad i amiak-OKCHIYyBaJIbHHX
OakTepiif, BIUTMBAIOYM Ha IHKIU a30Ty B pusocdepi.
OpHak BOJIOIIKA K OJHOPIYHUK HE (OpMYE Cremiamizo-
BaHUX CUMOIOTHYHHX CTPYKTYp (Ha KIITanT 6yn1p0090K),
TOMY POJIb a30T¢iKcallii 3aTUIIAETHCS IEPEBAXKHO HETIPSI-
MOI0, Yepe3 BIUTUB Ha BUTBHOKHUBYYi a30T(HiKCATOPH POAY
Azotobacter i Klebsiella [6, 17, 18, 34].

AYTOTOKCHYHICTh BOJOIIKH CHHBOI ii BHYTpil-
HHOBH/A0BA KOHKYpeHNisi. BaxmuBuM QeHOMEHOM €
Te, II0 BOJIOIIKA CHHS JAEMOHCTPYE ayTOTOKCHYHICTH —
iHTiOyBaHHS BJIACHOTO NMPOPOCTaHHS M POCTY MOTOYHOTO
pOCIMHAMHU TIPY HAKONHMYEHHI aJIeNIOXIMIKATIB y pHU30-
copepi. lle sBume 0COOIMBO BUpaKeHE Y TOCIBax
BOJIOIIKM a00 B HACa/PKEHHSX 13 BUCOKOIO WIIJIBHICTIO
(>100 pocmuna Ha M?) [12, 42].

MexaHi3M ayTOTOKCHYHOCTI TOJSTaE B HACTYITHOMY:
3aJMIIKKA BOJIOIIKM 3 TIOTIEPENHIX pOKIB (JIMCTS Ha
MOBEPXHI TPYHTY, KOPIiHHS B TPYHTi) PO3KIAIAIOTHCA,
3BUTBHSIOUH aJieNtoXiMikaTH B pusochepy. Ha Biqminy Bix
MIICHAL YU SYMEHIO, POCIMHHM BOJOIIKA HE MAaloTh
CreIliagi30BaHUX CHCTEM JIETOKCHKAIll, adalTOBAaHUX
caMme JI0 BJIaCHHX aJIeJIOXIMIKAaTIB (SIK 1I€ CIIOCTEPIracThest
y mronepuu Medicago sativa 4u NesiKuX BUJIIB aMapaHTy).
Tomy npu wineHOCTI momyJsinii nonay 30—40 pocnuH
Ha M? CIIOCTEpIracThCsl IMOMITHE CHOBUIBHEHHS POCTY
MOJIOANX POCIMH BOJOIIKKA Ha 15-22 % Ha HacTymHi
poxku [12, 42].

OnHak 1€ SBHUINE MOXKE€ MaTH TaKOXX EKOJIOTidHe
3HAUEHHS: QY TOTOKCHYHICTh CTBOPIOE IEBHUH "HATypallb-
HUI KOHTpONB" TMOIMYIIALIi BOJOMIKK Ta 3amolirae ii
MacoBOMY PO3MHOXEHHIO B OJHOMY MiCIli IHpPOTATOM
JIEKUIbKOX POKiB minpsj. Takum uuHOM, CIBO3MiHM M
porauisi KyJbTYyp OTPHMYIOTh JIOJaTKOBE HayKOBE
0OrpyHTYBaHHS K e()eKTUBHUH 3aXiJ| yIIPaBIiHHS.

AnanTanisi BOJIOIIKH [0 TrepOilHIHOr0 CTpecy.
Jocnimxenns, nposeneHi B [IpuponanuoMy yHiBepCH-
teti (JIro6min, [lompma) repOInUAOCTIMKIX MMOMYJIALiN
BOJIOIIIKY CHHBOT, CTIHKHX 10 iHTi0iTOpiB ALS (driopacy-
JaM, TpUOEHYPOH-METHII), BHABWIN IapaJioKcajbHE
sIBUIILE: 301BIICHHS BMICTY (DEHOJIBHHUX KHCIIOT 1 (h1aBo-
HOIMIB y KBITKax i JHCTSIX HpU TepOIlUIHOMY CTpeci.
30KpeMa, BMICT XJIOPOT€HOBOI KUCIIOTH B KBITKaX pe3Hc-
TEHTHUX O10THIIB ITicist 00poOKH TepOIHIOM 3pOCTaB Ha

25-40 % mopiBHIHO 3 HEOOpOOICHUMU MinssHKamu [13];
KOHLIGHTpallisl amnireHiny (OCHOBHOro ¢uaBoHONa) M
KBepLeTHHY 30inbmryBanach Ha 15-30 % y cTilikux 10
ALS-inri6itopis nomyusiiii. BomHouyac, KOHIIEHTpaIis
JeSKHX TIIKO3MI0BaHUX ()JIaBOHOIIB (30KpeMa KBeplie-
THH-3-O-pamMHO3ULy) pi3ko 3poctama mo 50-70 % y
pociuH, 06pobenux repOimumom [13].

Sk 3a3HAYArOTH TOCTIAHUKY, I1i 3MiHU HaliMOBipHiIIIe
OB’ sI3aH1 3 aKTUBAILICI0 HECHEIIaIi30BaHNX MEXaHI3MIiB
JNETOKCHKAIll TPH KOHTAaKTi 3 TepOilumoM: MOCHUICHE
BHUBIUIbHEHHSI ()epPMEHTIB (iTOXETaTWHCHHTA3U, aKTHBa-
Iisl CHCTEM aHTHOKCHJAHTHOT'O 3aXHCTY, HAKONWYEHHS
BTOPUHHHMX MeTa0omiTiB. TakuM 4YuHOM, TepOiuumo-
CTiliKa BOJIOIIIKA MMOTCHIIIHO MOXE MPOSIBIIATH [TOCHICHY
QJICNIONIATUYHY AKTHBHICTh IOPIBHSHO 31 3BUYAHUMHU
CIPUUAHATIAMBAMHM OlOTMIIAMHM 1 L€ SBHIE BHMarae
PETEIBHOro MoAabiIoro AocuimkeHns [ 13, 30].

KpiMm Toro, repOIIMAOPE3NCTEHTHI  ITOIYJIALIi
BOJIOLIKH MTPOSIBIISTIOTH TUBEPCH(IKOBAHY CTPATErifo Ipo-
POCTaHHS: 3aMiCTh CHHXPOHHOTO IIPOPOCTaHHS YCiX
0COOWH MPOTSITOM MEPIITNX YOTUPHOX MTi0 TOCIBY, HACIHHS
UX TOMYJSIH TpOopocTae pPO3TATHEHa HPOTAroM 4—
20 guiB. Taka po3TArHyTa IUHaAMika TPOPOCTAHHSA
ICTOTHO yCKJIQJHIOE 3aCTOCYBaHHA repOilU/IiB HAa OTHOMY
KPUTUYHOMY €Tali BereTamii # poOUTh MOMmyIIALii OiIbIT
CTiKUMH 70 XiIMIYHOTO KOHTpOO [31].

ArpoexoHOMiYHi HacaiaKH 3a0yp’siHeHoCTi
BOJIOIIKOI0. ExoHoMiuami mopir mkiamusocti (EITHI)
BOJIOHWIKM CHHBOI Yy 3EPHOBHUX KYyJIBTYp CTaHOBHTH 1—
S pocnMH/M? 3aJIe)KHO BiJl PErioHy, MOTOJHUX YMOB i
coprty KyinbTypdu. Ilpum mnepeBHIIEHHI LBOTO MOPOTY
MOTEHLIHHI BTPaTH BPOXAI0 CTAHOBJIATH: IIICHUILI
o3uMa — 16—46 % 3anexxHo BiJ MUILHOCTI BojomKH (10—
30 pocaun Ha M?) [28, 30, 40, 43] sxuto 03ume — 8-22 %,
OCKIJTBKH JKATO ORI KOHKYPEHTOCIIPOMOXKHE H Tore-
panTHE 10 anmemomatudHoro BIUUBY [30, 32, 43]; pimak
osumuii — 20-65 % 3amexHo Bix 3a0yp sSHEHOCTI,
OCKIJIBKU pinak Mae OLIbIN MOBUTHHHM PiCT BOCCHH i HE
MOJKe e(eKTHBHO KOHKYPYBATH 3 BOJOMKOIO [28, 40, 43]

Ha eBpomelicekux puHKaxX BapTicTh OnxHi€l 00OpoOKH
repbinmaom komrye 15-30 EUR/ra, tomi sik BTpatu
BPOJKal0 Bijl HEJOCTaTHHOTO KOHTPOJIIO MOXYTh CSITaTH
200-500 EUR/ra B 3ayie:)xHOCTI BiJ BapTOCTI 3€pHa.
TakuM YHHOM, CKOHOMIYHA JOUIJIBHICT KOHTPOJIIO
BOJIOIIKH € oueBuAHOIO [28, 43]. Kpim Toro, yepe3 Hako-
MMUYCHHS CTIMKOCTI BOJIOIIKH J0 TepOiliaiB KI1acy Cyib-
¢onincevouH B [lompmni # meskux perioHax YKpaiHw,
arpapii 3MyIIeHi 3aCTOCOBYBaTH albTepHATHBHI TepOi-
ouan ado 0araTOKOMIIOHEHTHI CYMIMNi, IO ITiABHILYE
BUTpATH HA XiMiYHKH KOHTpoub HA 40—60 % MOpiBHAHO 3
2000-mu pokamu [15, 28, 30, 43].

Mi:xBua0Bi B3aemMoii 3 iHIIMMHU BU1aMu Oyp’siHiB.
Bonomka cuHA pigko 3yCTpidaeTbesd SIK €IUHUNA BHJ
3a0yp’sTHEHOCTI B MMOCiBaX; 3a3BU4ail BOHA ()OPMY€ MOITi-
crnenridHi yrpyrnoBaHHS i3 1HIIMMH BUAAMHU CereTallb-
Hoi1 ¢uiopu. Bomomika neMOHCTpYe KOHKYPEHTHY Iepe-
Bary HaJ O6aratbMa iHmumu Oyp’ssHamu. Ilpn ogHaKOBHX
YMOBax BOJIOIIKA BHUSBJISIE BHILY KOHKYPEHTOCIIPOMOX-
HICTB MOPIBHSHO 3 CMOJIKOIO HiuHOIO (Silene noctiflora),
0co0nMBO TpH il cyOIreTaIbHUX 103 repoiuais [5, 15].
Yepes ayesonaTHYHy aKTUBHICTH BOJIOIIKA 3/1aTHA YTPH-
MYBAaTH CBOIO IOIYJISLIIO HABITh y 3MIIIAHUX TPABOCTOSX
3 Thlaspi arvense (tamabaH monboBUi), Alopecurus

Scientific Progress & Innovations e 28 (4)

97



myosuroides (JTJMCOXBICT MHIIOXBOCTUKOBHH), Avena
fatua (BiBctor 3Buyaiinuii) [43]; mpH ILOMY pPOCIHHH
Papaver rhoeas (Mak camociiika), Veronica chamaedrys
(BepoHika /i0pOBHA) 1CTOTHO MPUTHIYYIOTHCS y 3Milla-
HHUX TMMOCiBax i3 BOJOMIKOO [43].

B arporeno3ax OinbIry KOHKYpPEHTOCIIPOMOKHICTB
BUSBISIIOTH  3€PHOBI  KyJNBTYpH SYMIHb  ITOCIBHHH
(Hordeum vulgare) # tputukane (Iriticosecale),
BOHHM MIBHAIIE PO3BHBAIOTH KOPEHEBY CHUCTEMY B BEpX-
HBOMY IIapi IpPyHTY, NPUTHIYYIOYH IPOPOCTAHHS
BOJIOIIKH Ha 25-35 % [29, 43]. 3a paxyHok a3oTdikcarii
moniepHa  (Medicago sativa) 1 4YepBOHA KOHIOIIMHA
(Trifolium pratense) sk TOKPUBHI KyJIbTypH HaKONU4Y-
I0Th a30T Y IPYHTI i KOHKYPYIOTb 3 BOJIOIIKOIO 33 BOJY i
cBiTio [39, 43].

Kontpons B arpomeno3ax. Ha ocHoBi aHnamizy
ajeJoNaTHYHUX MEXaHI3MIB i arpoeKOJOTIYHUX HACHII-
KiB 3a0yp’STHEHOCT] BOJIOIIIKOIO CHHBOIO PEKOMEHIYIOTh
HACTYIIHI 3aX0JIM IHTETPOBAHOTO YIIPABIIiHHS.

UYepryBaHHS O3MMHX KyJNbTyp (TIIEHHUIS, SYMIiHB,
pimak) 3 SpuMH KyJbTypaMu (TOpOX, JIIOLEpPHA, KYKypy-
[132), IO PO3PHBAE XHUTTEBUH IMKI BOJIOLIIKH CHHBOI.
JloBeneHo, M0 NpakTHKa MOBTOPHUX IIOCIBIB O3MMHX
KyJIBTYp IPSIMO KOPEJTIOE 3 HAKOTTMYEHHSAM BOJIONIKH 29, 43].

BxJttoueHHsI MOKPUBHUX KYJIBTYDP 13 aJIeONaTHYHUMH
BIIACTUBOCTSAMH (SIIMiHb O3UMUH, KHUTO O3MME, COPTO)
y CiBO3MiHy, IO MPHUTHIYY€E MPOPOCTAHHS BOJOIIKH Ha
20-35 % [11, 14].

ATpOTexHIYHI 3axoJu. BinTepMiHyBaHHS TepMiHY
ciBOM O03UMHX KyJbTYp Ha 2-3 TH)KHI IIOpIBHSHO 3
PEKOMEHIIOBaHUMH 3 METOIO IPOBOKAIll MPOpPOCTaHHS
BOJIOIIKH 1 IPOBEICHHS IOTTOCIBHOT MEXaHIYHOT 00pOOKH
6e3 repOinuais. [Tigpumiena Hopma BuciBy (Ha 15-25 %
BUILE ONTUMAJIBHOI Ui COPTY) KYJBTYp AJsL NPHUTHI-
YEeHHsI MPOPOCTAHHA BOJOIIKK. YUepryBaHHS CHCTEM
00pO0ITKY TPYHTY: MOETHAHHS TNTHO0KOI OpaHKHU (Ha 25—
27 cM) onuH pa3 Ha 4—5 pokiB 3 MiHIMaTBEHEM 00pOOIT-
KOM Ha iHIII POKHU TapaHTye, 0 BEIUKA YaCTHHA HACIHHS
BOJIOIIKH 3aJIMIIAE€THCS HA TIIMOWHAX, € BOHO HE MOXKE
mpopoctatu [29, 43].

XiMiYHANA KOHTpPOJIb. 3aCTOCYBaHHsS repOIlUIiB Ha
OCHOBI JIIFOYMX PEYOBHH iMa3arip, iMa30MoOKc, iMaserarip
Tomio (iMi/1a301iHOHIB) a00 TMKaMOH sIK aJlbTEpPHATHBA 10
Cyib(OHIJICEYOBMHM TpH BHSBJIEHHI cTiiikocti. [lpm
HasiBHOCTI 3Mimanoi (Jopu pekoMeHIyIoThCsI KOMOiHO-
BaHi IpemapaTd 3 METOI0 PO3IIMPEHHS CHEKTpy il i
3HIKCHHS IMOBIPHOCTI PO3BUTKY MHOKHHHOI CTIHKOCTI.

PerynsipHuii MOHITOPHHT TOITYJSIi BOJOUIKK 3
METOIO BUSIBJICHHS PO3BUTKY CTIHKOCTI i 3MiHH BHUI0BOTO
ckiany Oyp’sHIB. ATanTHBHA KUTbKiICHA HOpMa BHCIBY I
TEPMiHH BHECEHHs TepOilliIiB HA OCHOBI (PEHONOTITHIX
0COOJMBOCTEH JIOKAIILHUX MOMYJISALINA BOJOMIKA (0C00-
JIMBO BPaxyBaHHs PO3TATHYTOTO MPOPOCTAHHS B CTIMKHX
nonyJsisx) [5, 31].

BucHoBku

HaBenennit anaiiz cy4acHUX HayKOBHX JIOCIIKEHb
JIO3BOJISIE 3pOOMTH BUCHOBOK, 1[0 QJICJIONIATHYHA B3a€MO-
JUisl HACIHHS 1 BEreTaTUBHUX OPraHiB BOJIOLIKM CHHBOI 3
KyJIbTYPHHUMH POCIHMHAMH € CKJIQJHUM €KO(i310I0TiYHUM
MPOLIECOM, IO 3aJIEXUTh BiJl KOMIUIEKCY O010XiMIUHHX,
€KOJIOTIYHHX ¥ MOMysIiiHuX (pakTopiB. AneroxiMikary,

a came: JieTy4l TeprieHoiny, (heHosbHI KucnoTy, ¢iaaso-
HOIZM 1 @aHTOLIaHW, CTBOPIOIOTh BUPA3HUN CEJICKTHBHUM
THCK Ha OTOYYIOYE POCIMHHE YIpYNOBaHHS W MiKpoOio-
1eHo3 I'pyHTy. O31Ma MIIeHHIs BUSBISETHCS OUIBbII Yy T-
JIMBOIO JIO IIOTO THUCKY, HIX YHTO, L0 CJIiJ] BpaXOBYBaTH
py BUOOPi KyIBTYp IS CiBO3MIH.

lepbinnana CTIMKICTH BOJOUIKM CHHBOI W acorriifo-
BaHa 3 HEI 3MiHa 0ioXiMiyHOTO MPOoQuLTO (TMOCHICHHS
cuHTe3y (eHOoNiB ¥ (IIaBOHOIMIB) CTBOPIOIOTH HOBI
BUKJIMKM NI arpOHOMIB Ta BHMAraroTh PO3pOOICHHA
HOBHX, OUTBII IHTETPOBAHUX CTpaTeTiii KOHTpoio. Haii-
OiIbII TEepPCIEeKTUBHUMH HAIpsIMKaMU € KOMOiHaIlis
arpoTeXHIYHUX METOJIB (CiBO3MIiHM, BiITEPMiHYBaHHS
ciBOM, Ii/IBUIIIEHa HOpPMa BUCIBY), CEJIEKI[is] KOHKYPEHTO-
CIPOMOXHHUX COPTIB KYJIbTYP, 32CTOCYBaHHsI TOKPUBHUX
KyJIbTYp 3 aJICJIONATUYHUMH BJIACTHBOCTSMH W 3Ba)kKeHE
BUKOPUCTAHHS aJbTEPHATUBHUX TIepOIlMIiB NPH BUSB-
JIHHI CTIMKOCTI.

KouduaikT inTepeci
ABTOpPH CTBEPIKYIOTH TIPO BIICYTHICTH KOH(DIIKTY
iHTEpeciB 11010 iXHBOTO BHKJIAQy Ta pe3yJbTaTiB

JIOCIIIKEHD.
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M. Pischalenko Pea is an important leguminous crop in Ukraine, providing atmospheric nitrogen fixation and high nutritional
E-mail: value; however, its cultivation is associated with significant losses due to pests. The purpose of the work was to
marina_pischalenko@ukr.net review agrotechnical methods for regulating the population of beneficial and harmful entomofauna in pea crops,

with an emphasis on biological control through the use of natural enemies. The paper analyzes the main pea pests
and their natural enemies: root weevils are controlled by rove beetles, trichogramma, and ladybugs; pea weevils are
University, controlled by trichogramma, ladybugs, and predatory bugs; pea aphids are controlled by rove beetles, ladybugs, and
Skovoroda Str., 1/3. tachinid flies. It has been established that the most effective approach for pest control in pea crops is an integrated
Poltava, 36000, Ukraine protection system that combines biological control with agrotechnical methods. The key agrotechnical methods
identified include proper crop rotation, alternating legumes with cruciferous or cereal crops to reduce pest cycles;
optimization of sowing and harvesting dates to avoid periods of peak pest activity; creation of favorable conditions
for the development of entomophages by ensuring natural shelters and food plants; and the selective use of chemical
agents with a narrow spectrum of action only in critical situations. The prospects for further development of
agrotechnical methods are substantiated, including the implementation of modern biological control methods, the
development of new Trichogramma strains to enhance the effectiveness of controlling weevils and aphids, the
improvement of crop rotation methods based on pest biology, and the development of integrated pest management
systems with pest population monitoring and evaluation of biological control effectiveness. The findings of the study
have significant practical importance for the development of ecologically safe agriculture, as they contribute to
reducing dependence on chemical pesticides and ensuring the sustainable development of Ukraine's agricultural
sector during post-war recovery.

Keywords: pests, beneficial entomophages, crop rotation, biological control, ecological balance, integrated pest
management systems.
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ArpoTexHIYHI NpUiOMH peryJisiii YHCceJbHOCTiI KOPUCHOI Ta IIKIVINBOI eHTOMO(payHH
Ha MociBax ropoxy

B. M. ITucapenko | M. A. [limanenko | M. O. Mynep | B. B. Jlorsunenxko | B. B. Tpury6

TTonTaBCEKMH epKaBHHil T'opox € BaxHBOIO 3¢pHOO0OOBOIO KYIETypOIO YKpainy, ska 3abe3nedye ikcariio aTMoc(epHOro a30Ty Ta Mae
arpapHHii yHiBepcHTeT, BHUCOKY Xap4oBy LIHHICTb, HPOTE IiJ 4ac HOro BUPOIIyBaHHs POCIMHHU 3a3HAIOTh 3HAYHHUX BTPAT Bifl IIKiJHUKIB.
. Honrasa, Ykpaina Mera pobOTH moJsArac B OIVIAl arpOTEXHIYHMX HPUHOMIB PEryisilii YHUCENBHOCTI KOPUCHOI Ta IIKiJUTHBOL
€HTOMO(ayH! Ha IOCIiBaX TOPOXy 3 aKLIEHTOM Ha 0iONIOTriYHOMY KOHTPOJI 3aBISKH BHKOPHCTAHHIO TPUPOIHHUX
BOpOTiB. Y CTaTTi IpoaHali30BaHO OCHOBHI IIKiJHUKH TOPOXY Ta iX HPHPOIHI BOPOru: OyI500UKOBI JOBTOHOCHKH
KOHTPOJIIOIOTECS XKy PYaIKaMH, TPHXOrPaMaMH Ta COHEYKaMHU; TOPOXOBHIT 36PHOIT — TPUXOrPaMaMH, COHCUKaMHU Ta
XIKMMH KJIOIIAMH; TOPOXOBA TOIEIHISS — JKypYaJKaMi, COHCYKaMH | TaxiHOBUMH MyXaMH. 3’SCOBaHO, IO
HaeGeKTUBHIIINM MiX0A0M Uit GOPOTHOM 31 LIKiJHUKAMH Ha MOCiBaX rOpOXy € iHTErpOBaHa CHCTEMa 3aXHCTY,
sIKa TIO€IHY€E OIONOTTYHUN KOHTPOJIb 3 arpOTEXHIYHUMHU mpuitoMaMi. OCHOBHHMH arpOTEXHIYHHMH METOJaMH
BU3HAUCHO Taki: MpaBHIbHA CIBO3MiHA 3 4YEpryBaHHAIM 3epHOOOOOBHX i3 XPECTOLBITHUMH ab0 3EpPHOBHMHU
KyJIbTYpaMH JUTS 3HIDKEHHS IUKJIIYHOCTI IIKiJHUKIB; ONITHMI3allis CTPOKiB ciBOH Ta 300py Ul yHHKHEHHS [epiofiB
MaKCHMaJIbHOI aKTHBHOCTI LIKiJHHKIB; CTBOPEHHS YMOB IUIi PO3BUTKY eHTOMOGari depes 3a0e3redyeHHs
MIPUPOJHHUX YKPHUTTIB i KOPMOBUX POCIUH; BHOIPKOBE 3aCTOCYBAHHS XiMIYHHX 3ac00iB i3 By3bKHUM CIIEKTPOM Aii
JIMIIE Y KPUTHYHUX cHTyalisx. OOIPyHTOBAHO IIEPCIEKTHBU PO3BUTKY arpOTEXHIYHUX MPUHAOMIB, SIKi BKIIOYAIOTh
BIIPOBA/PKCHHS HOBITHIX OIOJIOTTYHHX METO/IB KOHTPOJIIO, BUBEACHHS HOBHX IITAMIB TPUXOTPaM [UIS I IBUILICHHS
eekTHBHOCTI OOpOTHOM 13 3epHOIIAMH Ta MOMEIHIIMH, BIOCKOHAICHHS METO[IB CIBO3MIHH 3 ypaxyBaHHIM
610JT0Ti1 LIKiJHUKIB, PO3BUTOK 1IHTErPOBAHUX CHCTEM 3aXHCTY POCIUH 3 MOHITOPHHIOM YHCEIBHOCTI LIKiJHUKIB Ta
OLIHKOIO e()eKTHBHOCTI 0i0JIOTIYHIX METOIB. Pe3ynbTaTh JoCTiPKeHHS MAalOTh BayK/IMBE IIPAKTHYHE 3HAUCHHS IS
PO3BHUTKY EKOJIOTIYHO OE3MEYHOro 3eMiepoOCTBA, OCKUIBKH JI03BOJISIFOTH 3HHM3HUTH 3aJICKHICTh BiJl XIMIYHHX
MECTHUIMAIB i 3a0€3MEYNTH CTAINI PO3BUTOK arpoceKTopy YKpaiHH B yMOBAX ITiCISIBOEHHOTO BiJHOBJICHHSI.
KarouoBi ciioBa: 1IKiTHUKH, KOPUCHI eHTOMO(Ary, ciBo3MiHa, Gi0NIOriYHUN KOHTPOJIb, EKOJIOTYHA PiBHOBAra,
IHTErPOBaHi CHCTEMHU 3aXHUCTY.

Bi6aiorpadiununii onuc aas wurtyBauusi: [lucapenxo B. M., Iliwanenko M. A., Myaep M. O., Jloceunenxo B. B., Tpueyb B. B. ArpoTexHiuHi
MPUHOMH peryJisiLii YMCenbHOCTI KOPUCHOI Ta LIKIJUIMBOI eHTOMOdayHH Ha mociBax ropoxy. Scientific Progress & Innovations. 2025. Ne 28 (4).
C. 101-105.
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CinbCbKe TOCHOIAPCTBO  YKpAiHU  TPaJMIiAHO
Opi€EHTOBaHE HA BHPOIIYBAaHHS 3€pHOO00OBHX KYJIBTYP,
cepen sSkux ropox (Pisum sativum) Mae BaXIHBE MiCIe
3aBISIKM CBOIM arpOHOMIYHUM, Xap4OBMM 1 KOPMOBHUM
BrnactuBocTaM [1]. Topox € BaxJIMBUM €leMEHTOM
ciBo3MiHH [2], OCKINBEKH BiH 30aTHUH (iKCyBaTH aTMOC-
¢depHUit a30T 3aBOAKM CHUMOi03y 3 a30T(IKCYIOUNMH
6akrepisimu [3], 30arauyroun IPYyHT i i IBUIIYIOUH POIIO-
gicTb. le macTh 3MOTY 3HU3UTH 3ANEKHICTh Bil XIMITHIX
a30THHX IOOPUB, IO € BAXKIUBUM JUIS CTAJIIOTO PO3BUTKY
arpocekrtopy [4].

3riIHO 3 JIOCHIJPKEHHSIMH, TOPOX € BHCOKOKaJIOpPii-
HOIO KYJIBTYpPOIO, SIKa MICTUTh 3Ha4yHy KiJbKIiCTh OilKa,
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b [TOC1BHI TLTOIII, THC. TA

0 poOUTh HOro BAXKIUBHM JDKEPEIOM KOPMY IS
TBapuH 1 Dxi juia moged. Kpim toro, BiH Mae BHCOKY
XapyoBY ILIHHICTh 3aBISKH BHCOKOMY BMICTY aMiHO-
KHCJIOT, BITaMiHIB 1 MiHEpaliB, TaKuUX SK KaJbI[id i1
dbocdop [5, 6].

BupoOHHITBO TOpOoXy B YKpaiHi IOCTYyIOBO
BITHOBJIFOETHCS MICHSI BIUIMBY BIMCHPKOBUX il 1 BXKe
MMOBEPTAETHCS IO JOBOEHHOTO piBHA. 3a JMaHWUMHU [7],
2025 poxy 1uromi mix ropoxom 30umbImmrcs 1o 270 Tac.
ra, mo Ha 11,6 % Oimbie, Hixk 2021 poky, 0 JO3BOIHIO
OTPUMATH PEKOPHHI 3a ocTaHHiI 5 pokiB 0,63 MuH T
BaJIOBOTO Bpoxato (puc. 1).

0,63 300
/ 250
200
150
270
100
50
0
2023 2024 2025

e BanioBuii 30ip, MIIH T

Puc. 1. lunamika MOCIBHHX TUIOII i BaJOBOTO 300py ropoxy, 2020-2025 pp.
Joicepeno: nobynosano 3a ganumu [7, 8].

OCHOBHA YacTHHA BPOXKAal0 EKCIIOPTYETHCS, 30KpeMa
o Takux kpaiH, sk Typeuuwmna, [umis, Iramis, OAE,
[Makucran, banrnanem i Manaiisis, mo pa3om KymyoTbh
noHan 62 % yKpailHCBKOI'O TOpOXy. BimkpuTTs pHHKY
Kurato 2025 poxy nmae HOBI MOKIJIHMBOCTI I YKpaiHCh-
KHUX BUPOOHHKIB, OCKIJIbKH BOHH OTPUMAIIA KOHKYPEHTHY
nepeBary micis BBeaeHHS 100 % muTa Ha KaHAaICBKUH
ropox. lle cmpuaTHMe 3pOCTaHHIO I(iH Ha YKPaiHCBKY
MpOAYKIiI0O Ta crabimpHOCTI JoxoniB  depmepis.
30ipmIeHAS 00CATIB MEepPepoOKH TOPOXY Ta BUCOKHI
MONUT Ha O0OOBI y CBITI CTBOPIOIOTH CIPHSTINBI YMOBH
JUIl TIOJANBILIOTO PO3BUTKY WLi€l Tramys3i, 1 eKcrepTu
MPOTHO3YIOTh YCHIIIHUN CE30H ISl YKpalHChKUX BUPOO-
HUKIB ropoxy [9].

OnHak, TONPH YHWCIECHHI IepeBard, BHPOILYBaHHS
ropoxy 3iLITOBXYETHCS 3 HU3KOIO TPYIHOIIB, 30KpeMa
yepes KOy, SIKY 3aBJal0Th MIKITHAKA. Cepes OCHOBHUX
IIKITHUKIB TOPOXY MOKHAa BHAUIMTH TOPOXOBY COBKY
(Helicoverpa armigera), TOpoxoBy morenuiio (Aphis
craccivora) W I1HIINX KOMaX, SKi 3HAYHO 3HMUKYIOTh
yposKalHICTh 1 MOTIpmyrOTh sKicTh 3epHa [10, 11].
Ile Moxxe mpu3BeCTH 10 3HAYHHUX (HIHAHCOBUX BTPAT IS
(dbepmMepiB, 0COOIMBO B YMOBax KIIMaTHYHHX 3MiH, sKi
CHPHUAIOTH PO3MOBCIOMKEHHIO INX MIKiAHUKIB [12].

HIkigHUKE TOpPOXY MOXYTh CHPUYHHUTH Je¢oi-
iarfifo, TMOIMKOKEeHHS 000iB 1 3HMKEHHS iX Xap4oBOi
IIHHOCTI, 10 HETATUBHO BIUIMBAE HA KiHIEBUH MPOIYKT

K Ha BHYTPIIIHBOMY, TaK i HA MD>KHAPOJHOMY pHHKAX.
3rigHo 3 JOCTIHKEHHSIMM, 3OIIbIICHHS YHCEIbHOCTI
MIKITHUKIB TOPOXYy MOXE TaKoXX OyTH CIPUIMHEHE
HEJI0CTaTHLOIO OOPOTHOOI0 3 HUMH Ha €Tari cXOoJiB abo
HEOTPUMAHHSIM  CIBO3MIHH, IO TPHU3BOIUTH  JIO
MOLIMPEHHs iX NOMyJISALii Ha Okl TepuTopii [13].

OTxe, arpapii noTpeOyrOTh KOMIUIEKCHHUX pillleHb,
o0 MOEIHYIOTh AarpOTeXHIYHI METOAU, Oi0JOTiYHUN
KOHTpOJb [14] Ta iHHOBAI¥HI TIAXOMU B yIPaBIiHHI
YHUCEJBHICTIO MKiAHUKIB [15]. BukopucTanHs eHTOMO-
¢ariB sK 3ac00y KOHTPOJIO YHCENBHOCTI IIKiTHHUKIB €
OIIHi€T0 3 ePEeKTUBHUX Ta EKOJIOTITHO OE3IEeYHHX CTpaTe-
TiH, sSIKa J03BOJISE€ 3HAYHO 3MEHIINTH BIUIMB IIKIJTHHKIB
Ha BPOXKaHHICTB.

3azanena xapaxmepucmuka eHmomodaynu Ha
nocieax 2opoxy

EnromodayHa mmociBiB ropoxy BKIIOYAE K IIKIUIUBI,
TaK 1 KOPUCHI BUAM KOMaX, IO aKTHBHO BIUIMBAIOTH Ha
PO3BHUTOK KyJbTypH. LIKITHUKH, SIK TPaBUIIO, HAJEKATH
JIO PI3HUX POJIMH 1 KJTaciB, 30KpeMa JI0 )KYyKiB, JTyCKOKPH-
JMX, JBOKPWIMX Ta NEPETUHYACTOKPHIMX. BoHu 3aBna-
I0Th IIKOAM IUISXOM TNOiaHHS POCIMHHUX TKaHHH,
BIJIKJIQIAaHHSA SI€Ib Y TUT0U a00 ITOIIKOPKCHHS KOPEHEBOT
cucremu. Hanpukinazn, Oynb004K0OBi JOBTOHOCHKH, TOPO-
XOBHUH 3€pHOI[, MMOMENHUII Ta TPHUIICH 3aBAAIOTh 3HAYHOL
IITIKOJTU TTOCIBaM TOPOXY, 3HIKYIOUH IX BpOXKaiHICTh [16].
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KopucHi eHTroModarn BKIIOYAIOTH XIKHX KOMaXx,
napasuTiB 1 MAaTOreHiB, IO PErYJIOITh YUCEIbHICTH
wKigHUKIB. Ile MoXyTb OyTH COHEYKa, TPHXOIPaMH,
KYpUaJKH, TaXiHOBI MYXH, 30JIOTOOYKH, SIKI HOINAIOTH
a0o0 mapasuTyIOTh Ha HIKiHMKax ropoxy [17]. EnTomo-
¢arn momomaraioTh 30epiraTu eKOJIOTiYHy PiBHOBAary B
arpoeKocucTeMax, 3HIKYIOYH TOTpedy B XiIMIYHHX
00po0OKax i MiHIMI3yIOYH BIUTHB Ha TOBKiWIA [18].

EnTtomodaru BigirparoTb BaxKIUBY POJb Y PETYIIAMil
YUCENLHOCTI MIKIAHUKIB (mabn. 1). BoHM aKTHUBHO
3HIKYIOTh TIONMYJISIIIIO IIKiTHUKIB TOPOXY, TOITA0YH iX
JIMYMHOK, STALS, TOPOCIUX OCOOMH a0 MapasuTyrouu Ha
nux. CoHeuka, Hampukial, € e(QEeKTUBHUMH 3HU-
nryBagaMu nomnenuns [19], a TpuxorpaMu BUKOPHUCTOBY-
IOThCSL JUIss OOPOTHOM 3 SHISIMU IIKITHHUKIB, TAKUX SIK
sepHOin [20]. 3070TOOYKHM ¥ XMKI KIOMH TaKOX €
Ba)XJIMBUMH areHTaMH JJIsl KOHTPOJIIO TPHIICIB, KJIILIIB Ta
iHIMX Komax [21].

Taoauma 1
IIkigHIKE TOPOXY Ta iX MPUPOTHI BOPOTH

IIKigHUKY TOPOXY IpupoxHi Boporn

Kypuanku (Syrphidae), Tpuxorpamu
(Trichogramma), COHEuKa
(Coccinella), xwxi xaomu (Perillus
bioculatus)

Tpuxorpamu, COHEYKa, XHXKi KJIOIH,
3onoToouku (Chrysopidae)

Bynb60uKoBi TOBrOHOCHKH
(Sitona lineatus L.)

T'opoxoBuii 3epHOizR
(Bruchus pisorum L.)
T'opoxosa moznoxepka
(Laspeyresia nigricana)
T'opoxoBuii KOMapHK
(Contarinia pisi Kieff.)
T'opoxoBuii Tpumnc
(Kakothrips robustus)
T'opoxoBa nonenuist XKypuanku, coHeuka, TaXiHOBI MyX{
(Acyrthosiphon pisum) (Tachinidae), 3010TOOUKH
Loicepeno: moOynoBaHo 3a naHuMu [22-24].

Tpuxorpamu, COHEYKa, 30JI0TOOUKH
Tpuxorpamu, COHEUKa, XHXKi KIOIH

Coneuka, X¥Ki KJIOIH, 30JI0TO0UKH

i mpuposHi BOPOTH 103BOJISIOTH 3HU3UTH HEOOXiI-
HICTh Y XIMIYHHX NECTHLHIAX, 30epirarouu HpUpOJIHI
pecypcH Ta 3HIKYIOUHM PU3MKH 3a0pyJHEHHS JIOBKIJLIS.
[nTerparist 6i0J0TIYHOTO KOHTPOJIIO B 3arajbHy CTpare-
Tif0 3aXHCTY POCIHH € BayKIMBOIO CKJIaJOBOIO YaCTHHOIO
Cy4JacHOTO CUTbCHKOTO TocmoaapcTsa [21].

Cranuii po3BUTOK CLTBCHKOTO TOCIIOIaPCTBA BUMATA€E
BIIPOBA/KEHHS ¢(DeKTUBHUX METOMIB YIPABIiHHS IIKiJI-
HUKaMH, 1[0 MiHIMi3YIOTh BIUTHB Ha HABKOJIMIITHE CEPeI0-
Buie. bionoriyHuit KOHTpONb depe3 BUKOPUCTAHHS
eHTOMO(]ariB € OJHUM 13 OCHOBHMX 3acCO0iB IMiATPUMKH
€KOJIOTIYHOT piBHOBaru. BiH J03BOJISIE JOCATTH CTAO1Ib-
HOT'O BpO’Kato 0e3 3HaYHMX BUTPAT Ha XiMi4Hi 00poOKH Ta
3MEHIIHUTH HETaTHBHUI BIUTUB Ha MIPUPOJIHI €KOCHCTEMH.
B ymoBax 3MiHM KJiMaTy, KoJu OaraTo TpaauLidHHX
METOMIB OOPOTHONM MOXKYTh CTaTH MEHII e€(EKTUBHUMHU,
BUKOPHCTAaHHS NPUPOAHNUX BOPOTIB LIKIHHUKIB CTa€ BCE
OLUTBII aKTYAIBHUM 1 ITepCreKTHBHUM [25].

OTxe, MWIATPpUMKAa Ta PO3BUTOK OIOJOTIYHOTO
KOHTPOJIIO € BAXJIMBUM CKJIAQJIHUKOM CTpPATEriyHOTO
MiAXOMy J0 3aXHCTY MOCIBIB TOPOXY ¥ IHIIHMX CITBCHKO-
TOCTIOAPChKUX KyJbTyp. lle mo3BonuTh 3abe3nednTu
cTanuil PO3BUTOK arpapHoi ramysi, 30epiraiodu pecypcu
Ta CHpusiioud 30epekeHHIO Oi0pi3HOMAHITTS, IO
0COOJIMBO aKTyaJIbHO Y TMICISIBOEHHOMY BiJIHOBJICHHI
POJIIOYOCTI IpyHTIB [26].

Azpomexniuni npuiiomu pezynauii YuceabHOCmi
KopucHoi ma wkionueoi enmomogpaynu Hna nocieax
20poxy

Y 60poTh0i 31 MIKiTHUKAMH TOPOXY arpapii MOBUHHI
3aCTOCOBYBATH KOMIUIEKCHHH TMiAXiA, IO TOETHYE
610JI0TIYHMH KOHTPOJIb, arPOTEXHIYHI MPUHOMHU Ta, y pasi
HEOOXIHOCTI, XiMiyHi 3acobu 3axmcty [27]. 3acTtocy-
BaHHSI €HTOMO(AriB € Ba)KJIIMBOIO CKJIAJIOBOIO YaCTHHOIO
cTpaTterii 0i0JIOTIYHOTO KOHTPOJIIO, OJTHAK, MI00 JAOCSITTH
MaKCHMaJIbHOT e(EeKTHBHOCTI, HEOOXiJHO IHTErpyBaTH
6ioJIOTIYHI METO/M B 3arajibHUH arpOHOMIYHUH MpolLec.
PosrnssHeMO OCHOBHI arpOTeXHIYHI MPHHOMH, MIO0
JOTIOMAraroTh PETyNIOBATH YHCEIbHICTh UIKITHUKIB 1
30epiraTu 4HMCENbHICTE CHTOMOQAriB: CiBO3MIiHY, ONTH-
MalbHi CTPOKH ciBOM Ta 300py, 0i0JOTiYHWI KOHTPOJIb,
XIMIYHUH KOHTPOITb.

CiBo3MiHa € OJHMM 3 HAWBaXIMBIMINX arpOTEeXHid-
HHUX NPUIOMIB JJIsI KOHTPOJIIO YHCEIBHOCTI LIKIiIHHKIB.
BoHa BkIIO4a€e yepryBaHHs pi3HUX KyJBTYp Ha OJHOMY
TOJTi, 0 3HWKYE HMOBIPHICTh MOLIMPEHHs crieu(ivaHnX
Uit oxHiel  KyJabTypd — WIKigHWKIB.  [IpaBuibHe
IUIAaHYBaHHS CIBO3MIHM JOIOMara€ 3MEHIIMTH IOIYJIs-
[iI0 IIKiTHUKIB, SKi HE MOXYTh BIDKMBATH Ha IHIIHX
KyneTypax [28]. Hampukianm, SKMmIO TMCII TOPOXY
BUPOILIYBaTH KyJIbTYPH, SIKi HE € OCHOBHIMH JJISI IIIKiTHHU-
KiB, II0 ypaXalTh TOPOX, L€ JOMOMOXKE 3HHM3HUTH iX
YHCEIbHICTb.

Oco01MBO BaXXJIMBOIO € TPAaBWIBHE YepryBaHHA
3epHOO000BHUX KYJIBTYP, OCKUIBKM 0arato IIKiTHUKIB
Topoxy (Takux siK OyJIEOOYKOBI JOBITOHOCHKH Ta TOPOXO-
BUH 3€pHOI) MOXYTh MaTH LUKIIYHUN XapakTep i
3aJIMIIATHCS HA TMOJSIX, SKIIO IICIS TOPOXY 3HOBY
BUpoOIIyBaTH iHIN 0000BI KynpTypu. YepryBaHHS
KyJIbTyp 13 IHIIMMH THUIAMHU POCITUH (HANpUKIAZI, 3
XpecTOUBITHUMH a00 3€pHOBUMH) MOXE 3HAYHO
3MEHIIUTH YHCENbHICTh IIKIIHUKIB 1 JONOMOITH y pery-
JIOBaHHI OanmaHcy eHToModayHu [29].

Crpoku ciBOM Ta 300py TOpOXy BIUIMBAIOTH Ha
YHCENBHICTh INKITHUKIB, OCKIIPKA BOHH BH3HAYAIOTh
nepion akTuBHOCTI KoMmax. CBoeuacHa ciBOa TOpOXy
JIO3BOJISIE POCIIMHAM BUHUTH 3 ()a3u ypas3IMBOCTI 10 aTak
IIKIJHYKIB, TAKUX SIK TOPOXOBHH 3€PHOIA YU ITTOTICIIHULI,
3HU3UBIIY TAaKUM YMHOM PH3HK iXHBOI MIKOAU. 32 YMOBH
pPaHHBOI CIBOHM TMOCIBH TOPOXY BCTHTAIOTh PO3BHHYTHCS
IO TOTO, SIK IIKITHUKH, SKi 3UMYIOTh Ha POCITHHaX abo
IPYHTI, CTaHyTh aKTHUBHUMHU. Lle nornomarae yHHKHYTH TX
BEJIMKOT YMCENILHOCTI Ha MOYaTKy BereTaiii [13].

Takosx Ba)JIMBO BPaXxOBYBaTH CTPOKH 300py BpOXKalo,
OCKIJIbKH MTi3HIH 30ip MOXE MPU3BECTH JO TOTO, IO MIKiJI-
HHKH, 30KpeMa 3epHOi, MOXYThb HOIIKOIUTH 000U Ta 3HHU-
3WUTH SAKICTh MPOAYKINi. BuacHuii 30ip nomomarae MiHiMi-
3yBaTd BTPATH BPOXKAIO BiJl IIKITHUKIB, a TAKOXK 3HIKYE
MOXITHBICTB X ITOITMPEHHS Ha HACTYIIHI rmociBu [16].

Bukopucranns eHTOMO(AriB — 1e OAWH 3 OCHOBHHX
METOIiB 010JIOT1IHOTO KOHTPOJIO, IKUH CIIPHsE 3HIKESHHIO
YHCENBHOCTI MIKITHUKIB [24]. ¥V BHIaaKy 3 TOpOXOM
BaKJIMBO 3aJTyYUTH IPUPOIHUX BOPOTIB MIKIAHUKIB, TAKHX
K COHEYKa, TPUXOTPaMH, KypPUaJKH, TaxXiHOBI MyXH Ta
30510TOOYKH. Lli KOMaxy aKTHBHO KOHTPOJIOIOTh ITOITYJIsI-
IiT0 IIIKiTHUKIB, 30KpeMa TMOIENHUIlb, TPUIICIB 1 3epHOIIB,
[0 3HAYHO 3HIWXKYyE MOTpedy B XiMiyHMX 0OpoOKax i
MOKpamTye eKoJoriganit 6amanc [17].
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Jdnst  eexkTMBHOrO BUKOpUCTaHHS eHTOMOQaris
HEeoOXiTHO CTBOPIOBATH YMOBH, SIKI CIIPHSIIOTH iXHBOMY
po3BUTKY ¥ axtuBHOCcTi. lle Bkrouae 3abe3neyeHHs
NPUPOAHUX YKPHUTTIB JUISl XIKNX KOMaX, 3allpOBaPKEHHS
POCIIHH, SIKi MOXYTb CITy)KMTH KOPMOM JUIsl €HTOMOdaris,
a TakoX 30epekeHHS pI3HOMAHITHOCTI EKOCHUCTEMH,
10 J03BOJIsIE 3a0e3MeYnTH HeoOXiqHI YMOBH IS IXHBOTO
icayBanns [21, 23].

[IpuxiagoM e(heKTUBHOTO BHKOPHCTAaHHS Oioioriy-
HOTO KOHTPOJIIO € 3aCTOCYBaHHS TpPUXOTpaMm s
60poTHOU 3 TOPOXOBUM 3epHOigOM. Tpuxorpamu napasu-
TYIOTb Ha SHISIX IIKIJHUKIB, 110 3HAYHO 3HWKYE OIS
IiF0 3epHOina 0e3 BUKOPUCTAHHS XIMIYHHUX TECTHUIIHIIB.
Tako BaXIUBY POJIb Yy KOHTPOJI MOMYJIAI] HOMEIUIh
BIJIITParOTh COHEYKA, SIKi MOIAal0Th 3HAYHY KITBKICTh IHX
mikigauKiB [20].

XiMIUYHMNA KOHTPOJIb IIKIJHUKIB Mae OyTH BUKOPUCTA-
HUH JIMIIE B MOOJMHOKHMX BHIAJKaX, KOJIN 1HII METOIH
O60opoThOM He nmaroTh OakaHMX pesynbraTiB. OmHAK
B)XJIMBO BHKOPHUCTOBYBaTH IHCEKTHUIMIW BHOIPKOBO,
OCKIJIbKM HEKOHTPOJIbOBaHE 3aCTOCYBAaHHSA XIMIYHHX
IpenapariB MOXE HEraTHMBHO BIUIMHYTH Ha EHTOMO-
¢ariB i iHIMX KOpUCHUX KOMaxX. ONTHMANbHIM € 3aCTO-
CyBaHHS IHCEKTHIHMIIB, [0 MAlOTh BY3bKHMH CHEKTp Iii,
mo0 MiHIMI3yBaTH INKOAY Ui HPHPOIJHHUX BOPOTiB
mKigauKiB  [18]. ArpoTrexHiuHi mnpuifomu, Taki SK
00poOka TIOCIBIB TMEPENNOCIBHUMHU  IHCEKTUIIUIAMH,
MOXYTh OYTH KOPUCHHUMH JJISi KOHTPOJIO YHCEIbHOCTI
IIKITHUKIB Ha PaHHIX eTamax PO3BUTKY KYJIbTYpH, aje
HEOoOXiTHO BpaxoBYBAaTH IXHill BIUIMB Ha HaBKOJIMIIHE
cepeoBUIIe Ta MPUPOIHI OioteHo3u [16].

3arajgoM IHTerpamis arpoTexXHiYHMX IPUHOMIB,
010JIOTIYHOTO KOHTPOJIIO Ta, 32 HEOOXITHOCTI, XIMIYHOTO
3aXHCTy, € OCHOBHUM IIJIXOJOM /0 €(EeKTUBHOTO
YIpaBIiHHS YHUCENBFHICTIO IIKiJHUKIB Ha IIOCiBaX TOPOXY.
Ile no3BoJIsIE HE TITBKHU 3HU3UTH PiBEHb BTpAT BPOXKAIO,
aie i 30epiraTu €KOJIOTIYHY PiBHOBAary Ta 3a0e3lednTH
CTaJMH PO3BUTOK CITBCHKOTO IOCIIONAPCTBA.

Ilepcnexmueu po3sumKy azpomexHiuHux npuiiomie
011 KOHMPOJII0 eHMOMOpayHu Ha NOCieax 2opoxy

Y cy4acHHMX yMOBaX CUIbCBKE TOCIIOJapCTBO
CTHKAETHCS 3 YUCICHHUMH BUKIIMKAMH, CEpeJl IKUX 3MIHU
KJIiMaTy, 3HMKEHHS OiOpi3HOMAHITTS Ta HEOOXIIHICTh
MiHIMI3aIil BUKOPUCTAHHS XiMiYyHMX mecTuiumis. Lle
cTBOpIOE TOTPeOy B PO3pOOI HOBHX 1 BIOCKOHAJICHUX
MiAXOMiB 10 OOpOTHOM 31 INKiTHMKAMH, 30KpeMa Ha
mociBax Topoxy. [lepcreKTHBY pO3BUTKY arpOTEXHITHIX
MIPUHOMIB Yy TiHf cpepi BKIFOUAIOTH BIPOBAIKEHHS HOBIT-
HiX OiOJIOTIYHHX METOMIB, YJOCKOHAJICHHS CiBO3MiHH,
BHKOPHCTAHHS 1HTETPOBAHUX CHCTEM 3aXUCTy POCIIHH, a
TaKOX YJOCKOHAJCHHsS TEXHOJOTIH Juiss 30epeKeHHs
eHTOMO(DariB i 3HWKEHHS YUCEIBHOCTI mIKiaHuKiB [30].

OmHUM 13 TIEPCTIEKTUBHHUX HAIPSIMIB € PO3BHTOK i
BUKOPHCTaHHS HOBHMX BHJIB €HTOMO(AriB, 30KpeMa
TaKuX, SKI MOXYTb OyTH OUIbII e(QEKTHBHHUMH NpPHU
3MiHI E€KOJIOTIYHMX yMOB. BuBeneHHS HOBHX IITamiB
TPUXOTPaM 1 MiJBHUIIEHHS €()EeKTUBHOCTI BUKOPHCTaHHS
TIPUPOJIHUX BOPOTIB JUIsl KOHTPOJIIO 3€PHOINIB, ONEINIb
1 TpUIICIB MOXE 3HaYyHO MiJBUIIUTH e(EKTHBHICTb
010JIOTIYHOTO KOHTPOJIO O€3 JOJAaTKOBHX BHUTpPAT Ha
XiMiuHi 00poOKH. BaXTMBUM TakokK € CTBOPEHHS YMOB
JUISE PO3BUTKY €HTOMO(JAariB y TOCIMOJapCcTBaX, IO

BKJIIOYa€  MIATPUMKY  PI3SHOMAHITHUX  €KOCHCTEM,
30€pekKCHHST MPUPOJHUX OIOTOMIB IS XMKHX KOMax i
HapasuTiB.

[HIIMM TepCIIeKTUBHUM HANpsIMOM € BJIOCKOHAJICHHS
METOIIB CIBO3MIHHM, IO J03BOJSE HE TUIBKU 3HHU3UTH
YHCETbHICTh UIKITHWKIB, ajie ¥ MOKPAIIWUTH 3arajbHUN
CTaH arpOCKOCUCTEMH. Y paxyBaHHs 010JI0Tii IIKiTHHKIB,
AK-0T iX (a3 PO3BHUTKY, Ta 3aCTOCYBAaHHS CiBO3MiHH, IO
BKITIOYA€ KyJIbTYypH, HECYMICHI 3 TICBHUMH HIKiTHUKAMH,
JIOTIOMO’KE 3MEHIINTH YHCEIBHICTh MIKIUIMBUX KOMax 1
MiATPUMYBaTH OaJaHC Y IPUPOIHAX MOTTYIIIIISAX.

Taxox BeJIMKe 3HaUeHHS Ma€ PO3BUTOK IHTEIPOBaHUX
CHUCTEM 3aXUCTy POCIIMH, JI¢ MOETHYIOThCS 010J0TiuHi,
arpoTeXHIYHI Ta, 3a HEOOXIAHOCTI, XIMIYHI METOIU
KOHTpOJIt0. /IJii 1[bOro Ba)KJIMBO CTBOPUTH YMOBH JIJIS
MOHITOPUHTY YHCEJBFHOCTI IWIKIJIHUKIB 1 CBO€YACHOTO
pearyBaHHs Ha iX HOSBY, & TAaKOX JJISl OLIHKY e(eKTHB-
HOCTI OIOJIOTIYHHX METOIiB, 30KpeMa BUKOPUCTAHHSI
eHToMO(aris.

BucnHoBku

Mera crarti nomsAraiza B OMIAI  arpOTEXHIYHMX
NPUIOMIB peryJisinii YuCeIbHOCTI KOPUCHOT Ta IIKiITMBOT
eHroModayHu Ha IociBax ropoxy B Ykpaiui. Po3Binka
CIpsIMOBaHAa Ha OIIHKY eQEeKTUBHOCTI O0i0JOTiYHOrO
KOHTPOJIIO LIKIZHUKIB TOPOXY, 30KpeMa 3a J0IOMOTO0
eHToModaris, a TAKOX Ha PO3POOKY pEKOMEHAALIIH 111010
iHTerparii OioJIOTIYHUX METOJIB Yy 3arajbHy CTPATeriro
3aXHUCTY TOCIBiB TOPOXY.

AHali3 Cy4acHUX METO.iB OOpOTHOH 3i IIKiTHHKAMH
TOpOXY ITOKa3aB, M0 HAHOIIbII ehEKTHBHUM ITiAXOIOM €
BUKOPUCTAHHS 1HTETPOBAaHMUX METOMIB 3aXHCTY, SIKi
BKIIIOYAIOTH  OIOJIOTiYHWI  KOHTPOJNb, arpOTEeXHIYHI
NpUiioMH Ta, 32 HEOOX1THOCTI, XiMiuHiI 3acoOu. Baxiu-
BUM CKJIaJJHUKOM Lii€] cTpaTerii € 3acTocyBaHHs €HTOMO-
¢ariB, TakMX SK COHEYKA, TPHUXOTPAMH, KYpPUaIKH,
TaxXiHOBI MyXH Ta 30JI0TOOYKH, SIKi 3[aTHI 3HU)KYBATH YH-
CENIbHICTh WIKIJTHUKIB 0€3 HEeraTMBHOIO BIUIMBY Ha
JoBKiIIs. OJTHAK /171t JOCATHEHHS BUCOKOT €()eKTHBHOCTI
010JIOTIYHOTO KOHTPOJIO HEOOXiTHO 3BaXKaTH HAa HHU3KY
(hakTopiB, 30KpeMa MOTOTHI YMOBH, OI0JOTiFO IIKITHUKIB
Ta eHTOMO(AriB, a TAKOXX arpoTEXHIYHI YMOBH BHPOIIY-
BaHHA KyJbTYypH. TakoX BaKJIMBO 3aCTOCOBYBATH
arpOTEXHIYHI METOAM, TaKi SK CiBO3MiHA, TPaBHIBHE
BU3HAYEHHSI CTPOKiB CiBOM Ta 300py BpoOXKaio, IO
JIOTIOMararoTh 3HWKYBAaTH YHCEIBHICTh IIKIIHUKIB 1
HiATpUMYBaTH 6aJaHC B arPOEKOCHUCTEMI.

Ilepcnexmusu nodanrbuiux 00Cai0dceHb ONATAIOTH Y
BHUBUYEHHI CyJacHUX O10JOTIYHMX METOHiB OOpOTHOM 3i
IIKITHUKaMHU Ha MOCiBax TOPOXY, MOCBiJi 3aCTOCYBaHHSI
HOBITHIX TEXHOJOTIH i1 30epekeHHS NPHUPOJHUX
BOPOTIB IIKIJHUKIB i iHTerpauito ix y crparerii cranoro
CUIBCHKOT'O I'OCIIO/IapCTBa.

Kondguaikr inTepecis
ABTOpH CTBEP/KYIOTH PO BiACYTHICTH KOH(IIKTY

iHTEepeciB 11010 iXHBOTO BHKJIAQy Ta pe3yJbTaTiB
JOCIIDKEHb.
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Age-related features of compensatory growth and physiological adaptation in large white and
landrace gilts under different weaning ages

A. Shostia® | I. Shpyrna
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Article info adaptation in large white and landrace gilts under different weaning ages. Scientific Progress & Innovations, 28(4),
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A. Shostia The aim of the study was to determine the effects of weaning age on growth intensity, adaptive capacity, feed

E-mail: intake, and the incidence of diarrhea in piglets of two maternal breeds — Landrace and Large White — with an
anatoliy.shostya@pdau.edu.ua assessment of their prospects for replacement gilt development. Four groups of piglets were formed according to
weaning age: 21 and 28 days. The dynamics of body weight growth from birth to the end of the nursery period, the

Poltava State Agrarian incidence of gastrointestinal disturbances, feed intake intensity, and the levels of average daily and absolute weight
University, gains were evaluated. The results show that reducing the suckling period to 21 days leads to temporary growth
Skovoroda Str., 1/3, suppression, decreased average daily gains from day 22 to 35 (in Landrace piglets to 34—144 g, and in Large White
Poltava, 36000, Ukraine piglets to 86—136 g), and reduced absolute gains (0.24-1.01 kg and 0.60-0.95 kg, respectively), coinciding with

peak diarrhea incidence and irregular feed consumption. At the same time, early-weaned piglets demonstrated
compensatory growth after the adaptation period, particularly in Landrace gilts, indicating partial restoration of
growth. Ultimately, the final body weight of early-weaned piglets was 3.8-7.3 % lower compared to those weaned
at 28 days. Piglets weaned at 28 days exhibited more uniform growth dynamics, stable feed intake, and lower
diarrhea frequency, which ensured more efficient adaptation to solid feed and improved feed conversion. Average
daily gains from birth to the end of the nursery period were 383 g in Landrace gilts and 364 g in their Large White
counterparts. Breed-specific traits also influenced adaptation: Landrace gilts showed more pronounced
compensatory growth, while Large White piglets demonstrated more stable gains and feed intake. It was established
that reducing the suckling period to 21 days significantly affects adaptation: early-weaned piglets show irregular
feed intake and increased diarrhea incidence, which reduce growth efficiency in the first weeks post-weaning.
Although compensatory growth occurs later, their final body weight remains lower than that of piglets weaned at
28 days. Conversely, optimizing weaning age to 28 days ensures more stable growth dynamics, uniform feed intake,
reduced diarrhea, and improved economic efficiency. Thus, management of suckling period length is a key factor in
raising healthy, productive, and resilient young pigs.

Keywords: piglets, weaning age, compensatory growth, feed intake, diarrhea, adaptation, average daily gain,
replacement gilts.

BikoBi 0c00JIMBOCTI KOMIIEHCATOPHOIO POCTY i (pi3iooriuHol aganTauii CBUHOK BeJHKOI
0is101 Ta JaHApac Mopia 3a Pi3HUX TepMiHIB IX BilJy4YeHHS

A. M. locrs | I. I'. nupHa

ToTaBCbKHiA AepiKaBHIA Mertorw nocnimkeHHs OyJao BH3HA4YCHHS BIUIMBY BIKy BiJUTy4CHHS Ha IHTEHCHUBHICTH POCTY, aJanTaiiiHi
arpapHuii yHiBepcuTer, MOYKJTUBOCTI, CHIO’KHBAHHS KOPMY Ta YaCTOTY MPOsBY Jiapei y MOPOCAT JBOX MAaTEPUHCHKUX MOPIA — JIAHAPAC Ta
M. [TonraBa, Ykpaina BesiMKa Oina — 3 OL[HKOIO MepCcreKTHB (OPMyBaHHS PEMOHTHHX CBHHOK. B eKCIIepHMMEHTI BHKOPHCTOBYBAIU

4 rpynu mopocsT, po3NOAITICHUX 3a BiKOM BimtydeHHs: 21 ta 28 ni6. Byno omiHeHO TUHAMIKY 3pOCTaHHS KHUBOL
MacCH BiJ HApOUKCHHS [0 3aBEPILICHHs AOPOILLYBAaHHs, MPOsIBY B IEil 4Yac, IHITYHKOBO-KHIIKOBHX PO3JIaiB,
IHTEHCHBHOCTI CIIO)KUBAaHHS KOMOIKOPMIB Ta piBEHb CepeIHBHOTOO0O0BHX 1 aOCONIOTHHX MPUPOCTIB KUBOI MacH,
OTpuMaHi pe3yJbTaT, CBi4aTh, 10 CKOPOYCHHS IiJICUCHOrO mepiony 10 21 nodu mpu3BOJUTH 10 THMYACOBOTO
MIPUTHIYEHHS POCTY MOPOCST, 3HIKEHHS CEPEAHBO000BUX IPUPOCTIB y nepiox 3 22 1o 35 100y (y TBapHH MOPOIU
nanzapac— 10 34-144r, y ix ananoriB Benukoi 6inoi — 1o 86-136 r ta abcomornux mpupoctiB (0,24-1,01 kr
i 0,60-0,95 xr BimoBigHO), IO 30iraeThcsi 3 MIKOM MPOSABIB JAiapel Ta HEPIBHOMIPHHM CIIOKMBAHHSM KOPMY.
BopHouac, paHHBOBIIIYYEHI MOPOCATa JAEMOHCTPYIOTH KOMIEHCATOPHUI PICT Micis ajanTaliiHOTO mepiony,
0COOJIMBO y CBUHOK MOPOJIH JIAHAPAC, IO CBiYUTH PO YaCTKOBY BiJHOBIIIOBAHICTh POCTY. Y KiHIIEBOMY HiJICYMKY,
XKHMBAa Maca PaHHBOBIATYYECHHX MOPOCAT Oyna HIpK4YoI0 Ha 3,8—7,3 % HOpIBHAHO 3 TBapHHAMH, BiTy4eHUMH Yy
28 ni6. JloBeneHo, mo mopocsTa, BiutydeHi y 28 1i0, XapakTepu3yBaiucsi piBHOMIPHOIO AWHAMIKOI HPHPOCTIB,
CTaOIbHAM CIIOXKMBAHHSAM KOPMY Ta HIIKYOIO YAaCTOTOIO Aiapei, o 3abe3redyBaiio OUIbII e(peKTHBHY aJaNTalliio
JI0 TBEPAOrO KOPMY Ta Kpaily KOHBepcito kopmy. CepeiHbog000BI MPUPOCTH 3a MEpiof BiJ HAPOPKEHHS [0
3aBEpLICHHS JOPOLILYBaHHs CTaHOBMWIM 383 I'y CBUHOK MOPOAM J1aHapac i 364 1y iX aHaioriB Beaukoi 01101 mopoau.
IMTopoaHi 0COOGIMBOCTI TaKOX BIUIMBAIN HA aJalTallilo: CBHHKH IIOPOIY JAHIPAC NPOSBILUIN OLIBII BHPaXKCHUH
KOMIICHCATOPHUH piCT, TOAI SK TBapMHM BeNMKOI Oij0l mopona BiA3Hayayacs CTaOUIBHICTIO HPHUPOCTIB Ta
CHOXHMBAHHS KOpPMY. BCTaHOBJIEHO, IO CKOpPOYEHHS MiACHCHOro mepioAy a0 21 mo0M iCTOTHO BIUIMBaE Ha
aJlanTamifo ITOPOCAT: PAHHBOBITYYEHi TBApHHU IEMOHCTPYIOTh HEPIBHOMIPHICTh CIIOKMBAHHS KOpMy Ta
MiZBUIIEHY YacTOTY Jiapei, Mo 3HWKY€e eQeKTUBHICTh POCTY y MEpII THXKHI Hicis BiAIyueHHs. X0da rmopocsra
3/IaTHI MPOSIBJISITU KOMIICHCATOPHUI PICT y MOAANBIINK Hepion, iX KiHIIEBa MBa Maca 3aJMLIAETHCS HHKUYOIO
TOPIiBHSHO 3 TBapHHAMH, BiITydeHUMH y 28 11i6. BogHouac onrmmizanist Biky BijurydeHHs no 28 1i6 3abe3medye
OinbIn cTablIbHY ITHHAMIKY POCTY, PIBHOMIDHE CIIOKHBAHHS KOPMY, 3HIDKCHHsI MPOSBIB Iiapel Ta MMiJBUIICHHS
C€KOHOMIYHOI e(peKTHBHOCTI BHPOIIYBaHHSI. TakAM YHHOM, YMPABIiHHS TPUBATICTIO MIICHCHOTO TEpioay €
KIIFOYOBUM YHHHHKOM ()OPMYBaHHS 3[J0POBOT0O, IPOIYKTUBHOT'O Ta CTIHKOTO MOJIONHSIKY CBHHEHL.

Kuaio4oBi cioBa: mopocsra, Bik Bi/UTydeHHS, KOMIICHCATOPHUII PICT, CIOXKUBAHHS KOPMy, Aiapes, aJanTallis,
cepeiHbo1000B1 IPUPOCTH, PEMOHTHI CBHHKH.

Bi6aiorpadiunnii onuc mas wuryBaunsi: [locmsa A. M., [Lnupna I. I. BikoBi 0cOOIMBOCTI KOMIIEHCATOPHOrO pocTy i (hizionoriynol amanTarii
CBHHOK BeJIUKO]I 011101 Ta JaHIpac MOpif 3a pi3HUX TepMiHiB ix Bigmyuenus. Scientific Progress & Innovations. 2025. Ne 28 (4). C. 106-115.
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Beryn

Bik BiNIy4yeHHsS MOPOCAT € OJHHM i3 KIIFOYOBUX
(baxTopiB, 1110 BILIMBAIOTH HA TX JOOPOOYT Ta BU3HAYAIOThH
ixHill picT, ajanTailo 10 TBEPAOTO0 KOPMY, CTaH IMyHHOT
CHCTEMH Ta KiHIIEBY MPOAYKTHBHICTH y MEPiOI TOPOITY-
BanHs [6]. [Hocmimxenns Tang et al. (2022) [23],
Campbell et al. (2013) [7] moka3yIOTh, IO CKOPOYECHHS
iACHCHOTO Tiepioay a0 19-21 nobu migBHUILy€e CTPECOBY
PEaKIifo y TOpOCAT, TMOPYIIYE PO3BUTOK KHIIKOBOT
Mikpodmopu Ta 3HWKYyE e()EeKTHBHICTb BUKOPHUCTAHHS
KOPMY. IX BHMCHOBKM CIIiB3BY4YHi 3 JIOCHiIKECHHAMH
Ming et al. (2021) [17], Povod M. et al. (2023) [20], sixi
BCTaHOBWJIH, 1110 [TOPOCSTA, BiutyueHi y 21 100y, MaloTh
HIDKYI CepeIHb01000BI TIPUPOCTH 1 KiHLIEBY )KUBY Macy
MOPIBHSHO 3 TBapHHAMH, BiuTydyeHUMH y 28 1i6. Bonu
MOSICHIOIOTh 116 MEHIIOK  MOP(HOPYHKIIOHATBHOIO
3pUTICTIO KUIIEYHHKY, 3MEHIICHOI BHCOTOI0 BOPCHHOK
Ta HHU3BKOIO (PEPMEHTATUBHOIO aKTUBHICTIO, IO
MOTIpIIy€e 3aCBOEHHS TIOKHBHHUX PEYOBHH. Takox
Massacci et al. (2020) [16], Faccin et al. (2020) [12]
MiATBEPAWIH, O PaHHE BIAITYYCHHS CYHNPOBOKYETHCS
BUCOKMUM pIBHEM OKHCIIOBAJILHOTO CTpecy Ta Mopy-
LICHHSM aHTUOKCHIAHTHOTO 3aXHCTy, IO ITiJBHIILYE
PHU3HK Aiapei Ta iHIINX IUTyHKOBO-KUIITKOBUX PO3JIaIiB.

lono croxxuBaHHsS KOpMY, K 3a3HadaroTh Jarvis et

al. (2008) [13], mopocsTa, BiMuTydeHi paHO, JEMOHCTPY-
I0Th pi3Ke MiBUIIECHHS alleTUTY B eI JHi MiciI BiAIy-
YEeHHsI, 0 € KOMIICHCAaTOPHOIO PEaKIi€l0 Ha BTpaTy
MOJIOKa, ajie I CYIPOBOJUKYETHCS HEPIBHOMIPHICTIO
CHOXKMBaHHS Ta MiJBHIICHOIO YacTOTOI TPaBHHUX
posnaxie. Ha BimMiHy Bij HUX, K moBigoMIIsitoTh Pluske
et al. (2018) [19] ta Lalles et al. (2007) [14] TBapuHwu,
Bi/uty4eHi y 28 n1i0, MOCTyNoOBO Nepexo/sTh Ha TBEPAY
DKy, 110 3a0e3meuye O1bII piBHOMIpHY THHAMIKY IPHPO-
CTiB Ta 3HM)KEHHS PU3UKY Tiapei.
Hwuska mocmimkeHp miATBeppKYeE, M0 301TBIICHHS TPHUBa-
JOCTI TIJCHUCHOTO TIepioAy TIIO3UTHBHO BIUIMBAE Ha
¢iziomoriyANil CTaH, amanTamiifHi MOXIHBOCTI Ta IIpoO-
IyKTHBHICTH Moiomnska (Shvachka et al. (2020) [5],
Povod et al. (2019) [4] i Mykhalko (2025) [18]). Boxuo-
yac, pe3yabTatu gociikens de Grau et al. (2005) [9]
CBiYaTh, MO MOpoOcsTa, BitydeHi y 21 jaeHb, Maiu
HIDKYY Macy IpY BiUTy4€HHi, POTe Ha eTarli AO0pOLly-
BaHHS XapaKTepH3yBaJUCs BUIIMMHU CEPEIHBOA000BUMU
MPUPOCTAMH 1 O CHOMOTO TIDKHS MXHUTTS OCATAIIA
6inbmoi macu (13,6 mpotu 12,8 xr). Ix gymxy miarpumy-
tots Douglas et al. (2014) [11], Ming et al. (2021) [17] siki
CTBEPIIKYIOTh, IO YaCTHHA MOPOCAT i3 HIDKIOI Macoro
IpH BiATyYCHHI 3[aTHA 0 KOMIICHCATOPHOTO POCTY,
TOHAI SIK IHIN HE JEMOHCTPYIOTh MOAIOHOI amamTarii.
e y3romkyetnes 3 BucHoBkamu Collins et al. (2017) [8],
Smith et al. (2007) [22], a Takoxx Wolter & Ellis (2001) [25],
SIKi HAroJIONIyIOTh, IO Maca Tijda TMpH BiATy4YeHHI €
BU3HAYAILHUM YHHHUKOM IOJAJBIIOTO POCTY Ta
MIBUAKOCTI TOCATHEHHS LIILOBOI Baru Ha 3a0iit. [Tomi6Hi
pesynbratu oTpuMainu Quiniou et al. (2002) [21], Douglas
et al. (2012) [10] i Povod et al. (2023) [20], sxi 3a3Haua-
I0Th, IO CBHHI 3 HIDKYOI0 MAacOK TpPH BiUTy4eHHI
XapaKTepU3yIOThCS  MOBUIBHIMIMMH ~ TEMIIAMH  POCTY
MIOPIBHSHO 3 B&KYUMH POBECHUKAMHU.

OkpiM BIKY BifJIy4eHHs, CyTTE€BHH BIUIUB HA ITOKa3-
HUKH POCTy Mae reHotur TBapuH (Macbeth (1986) [15],

Kremez et al. (2025) [2], Voshenko (2005) [24]. Beaxa-
€TBCS, LIO Y TBAapHH IOPOJM JaHAPAC, BIUIyYEHHX Yy
28 nHiB, cepenHbON000BI NPUPOCTH BHII, a KiHIEBa
Maca Ourblia, HDX y Beiaukoi Outoi mopoam. Takox
nociimkenns Voshenko (2005) [24] migTBepIKyIOTS, IO
HOpOJa JIAHJpac Ma€ N0 BUINMH IOTSHLIal POCTy Ta
e(eKTHBHE BUKOPHUCTAHHI KOpMy. BomHowac y po0OoTi
Kremez et al. (2025) [2] BusiBI€HO MPOTHIICKHY TEHICH-
Lif0 — Y TBApWH MOPOAX JaHIpPAC, BiAIydeHnX y 28 HHIB,
cepenHbo1000BI mpupocty Oymu Bumummu Ha 4,1 %,
a kianeBa Maca — Ha 4,0 % OunbIna, HXK y BETHKOI 01101
HOPO/IH.

Jlani 3a3HaYeHUX JOCHITHHUKIB BKa3ylTh, IO BiK
BIJUTy4€HHsI Ta MOPOJIHA HAJIEKHICTh MOPOCST € B3aEMO-
NOB’SI3aHUMH YMHHUKAMH, SKi KOMIUIEKCHO BIUIMBAIOTh
Ha TEMIIM POCTY, PIBEHb 30€PEKEHOCTI Ta e(DEKTUBHICTH
BUKOPHCTAaHHSI KOPMiB. 30KpeMa: CKOPOYEHHS IiJICHC-
Horo mepiogy 1o 21 mobm Moke 301IBIIYBAaTH PH3HUK
KHIIKOBHX PO3JTaJiB, a BiUTydeHHS y 28 M0 CTUMYITIOE
picT, Kpanly KOHBEPCit0 KOPMY Ta MOKPAIICHHS IMyHHOTO
CTaTycy HOpPOCHT.

Meta gocaiaKeHHs

Mertoro mpociimkeHHs 0yJo 3’ CyBaTH, SK TPHBAIIICTb
MiICHCHOTO Tepioy Ta MOPOJHA HAJICKHICTh BIUTUBAIOTH
Ha TOKAa3HWKH PO3Naay POOOTH IIIYHKOBO-KHIIIKOBOTO
TPAaKTy, 3MiHYy pPiBHS CIIO’KUBAHHSA KOPMiB, IHTEHCHBHICTh
POCTY Ta CTPOKH JIOCSTHEHHS >KMBOT MacH Yy PEMOHTHHX
CBHMHOK IIOpPiJ JIaHJpac i Beduka 0ina B mepion ix nopo-
IIyBaHHS.

Martepianu i MmeToau

JlocnipkeHHsT TPOBOJMIM Y BUPOOHHYMX yMOBax
IUIEMIHHOTO ~ PENpOAYKTOPY IMPOMMCIOBOTO  CBHHO-
KOMIUTEKCY. [l mpoBeneHHs NOoCiiay BIANOBIIHO IO
CXEMH JOCIiKeHb (madn. 1) 6yno BiniOpaHo BijJ CBUHO-
MaToOK YOTHPBLOX MiAJOCHIAHUX TPYI 1O JBI CBHHKHU 3
KO>KHOTO THi3/1a OJIMKYi IO cepeIHbOT MacH 1o THi3y [3].

Taoauns 1
Cxema gocmigy

IToposa cBuHEH

Tlokazauk -

JaHgpac BenMKa Oina

I'pyna TBapun 1 11 I v

TpPI.BaHICTI? IMAOCUCHOTO 28 21 28 21

nepiony, 1i6

Kinbkicth Blﬂl6p€1HHX CBUHOK 30 30 30 30

Ha IMo4YaToK JOCI1Iay, I'oJl.

Bik npu HOCT&HO.BI_II Ha 28 21 28 21

JIOPOIILYBaHHs, 110

Eilg IPH 3HATTI 3 JOPOLYBaHHS, 77 77 77 77

TpuBaicTh JOPOLLYBaHHS, 1i0 49 56 49 56

BiniOpaHnx CBMHOK MiIJOCTIHUX TIpym OyIo

MPOMapKOBaHO HOMEPHUMH KJIINICAMH BIAIMIOBITHOTO JIJISt
KOKHOT Tpynu Koibopy. Yci HiOCHifHI TBapuHH
HiUIArany iHAMBIAyaJlbHOMY 3Ba)XKyBaHHIO Ha 1-my,
7-my, 14-1ty Ta 21-my noOy xwurrsa. Ha 21-n1y noGy, mo
3aBEpIICHHIO IiCHCHOTO Tepioay, ImopocsTa Ipyroi Ta
YeTBEepPTOi TPYN Tichsd IHIWBIAyaJIbHOTO 3Ba)KyBaHHS
Oynu mepeBeeHi Ha TOPOIYBaHHS, I¢ iX yTPUMYBaIA y
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crankax 1o 30 romiB y koxkHomy. Uepe3 7 nib micis
IHMBITyaqbHOTO 3BAXKYBaHHS 10 IIOTO MPHUMIIICHHS 1
aHAJOTIYHUX CTaHKIB MepeBeIM CBHHOK Iepuioi Ta
TpeThol Tpymn. PamioHM miAMOCHIAHUX CBHHOK Oyin
OJTHAKOBMMH 32 CKJIQJIOM 1 MOBHICTIO 30aJaHCOBaHMMH
BiJNIOBiTHO /10 TTOTpeO OpraHi3My B OCHOBHUX MOKUBHHIX
pEYOBHHAX.

YopomoBx mepmux ISTH Ai0 Tichs mepeBeneHHS
Ha JOpOLIyBaHHSA TBapHHAM JOIAaTKOBO 3TrOJOBYBAIIH
PiAKY KOPMOBY CYMIIII, IPUTOTOBJICHY y CITiBBiTHOIICHHI
3 : 1 (Tpu YacTHHHM TEIUI01 BOJH Ha OJHY YaCTHHY CYXOTro
KOPMY).

OOk >XKMBOI Macu 3AIHCHIOBAIM IUIIXOM 1HIU-
BiZlyaJIbHOTO 3B)KyBaHHS IIPH HaPOJIXKEHI, TIPH BIUTyUeHi
Ta 10 3aBepIICH] JOPOIYBaHHS i TPYIIOBOTO 3Ba)KyBaHHS
TBapuH 4yepe3 7 mi6 o 16 roguni. Homus mix yac kiiHIY-
HOTO OISy BETCPUHAPHHUM CHELiaNicT 3IiHCHIOBAB
peecTpalilo  BUMAAKIB  3aXBOPIOBaHb  IUTYHKOBO-

Taoaunsa 2

KHUILIKOBOT'O TPAKTY Y MiIZOCIIAHUX CBHHOK. Y ci 3adikco-
BaHI BHIAJKH BHOCHJIUCS 1O BIIIOBITHOTO >KypHAITY
CIIOCTEPEIKEHb.

OtpumaHni AaHi mpraranyd 6ioMeTpudHiid o6poOIi 3
BUKOPUCTAHHSAM METOJIB BapiamiiHOi CTATHCTHUKU IS
BHU3HAYCHHS JOCTOBIPHOCTI pI3HUIF MK Tpymamu 3
BUKOPHCTAHHSM IAKETiB MPHUKJIAIHUX IporpaM Microsoft
Excel 2016 (Kramarenko et al. (2019) [1]. Biamosinao 10
AKX TepIIni mopir BiporigHocti BusHamu npu p<0,05,
napyruit ipu p<0,01, a Tperiit mpu p<0,001.

Pe3ysabTaTH Ta iX 00roBopeHHs

Y xomi pocmimkeHHs OyJ0 BHUBYCHO BIUTUB BiKYy
BiuTydeHHs Topocst (21 ta 28 1i0) Ha iXHI MOKa3HUKH
pOCTy y CBHHOK TIIOpiJ JIaHApac i Bennka Oima Bif
HApOJDKEHHSI [0 3aBEPILICHHS Mepioy IOPOIILyBaHHS
(maébn. 2).

Pict nopocsr Bix HapoKEHHs 70 3aBEpILIEHHs JOpoIyBaHH,M+m, n=30

ITokazHuK 3HaueHHS
Tlopoaa mopocsit naHgpac BeJvKa Oina
Bik MocTaHOBKH Ha JOPOLIyBaHHS, 1i0 28 21 28 21
Ilignocnigna rpyna 1 11 111 v
Maca npu HapoKeHi, Kr 1,30+0,020 1,310,019 1,28+0,015 1,26+0,021
Maca npy MOCTAHOBI Ha JJOPOILYBaHHS, KT 7,42+0,14 acee 5,60+0,14 7,22+0,18 dddseg 5,41+0,10
Cepeanbo1060BHi TIPUpICT, T 225+478 aaa dad 202+3.84 2144429 198+4,23
Maca 1o 3aBepiieHi JOpOIIyBaHHS, KT 30,82+0,58 @< 28,66+0,88 29,36+0,59 28,27+0,53
CepeiHb01000BH I MPHUPICT, T 478,2+10,49 @@ 411,6£16,44 452,6+£9,97 888 408,5+8,30

Tpumimxku: BiporigHiCTs pisHuL Mik: ““ [ ma 2; *-1 ma 3; <°-1 ma 4; “ — 2 ma 3,7 -2 ma 4, #%-3—4 rpynamu.

BceraHoBneHO, IO BiK BiUTy4eHHS MaB CYTTEBHH
BIUIMB HAa JKHBY Macy Ta CepeaHbon000BI MPHPOCTH
MOPOCAT yCepeauHi KOXHOI mopomu. Tak, y TBapuH
MIOPOJIH JIAH/pAC Y MEepIIii TPy BCTAHOBJICHI BipOTiTHO
(p<0,001) Ha 11,4 % Bummi cepenHpOR000BI IPHUPOCTH Y
migcucHUE mepiox — 2251 mpotu 202 r MOpiBHAHO 3
Jpyroto. 3a paxyHOK IIbOTO NpH BijurydeHHI y 28 1i6
(I rpyna) Ta nocTaHOBII Ha AOPOLIYBaHHS iX Maca CTaHO-
Buina 7,42 xr, mo pocroBipuo (p<0,001) ma 32,5%
Oijpllle TOPIBHAHO 3 TIOPOCATAMH, BIIJIYYEHUMHU Y
21 no6y (II rpyma) — 5,60 xr.

AHaIoriqHa TeHACHIS CKIajach i MicIs BiITydeHHS
mopocsrt. Tak, cepeTHpOTO00BHIA IPHUPICT MiA Yac TOPO-
myBaHHs y nmopocsT I rpynu gocsras 478,2 T, 1o gocro-
BipHO (p<0,001) Ha 16,2 % mepeBHITyBaIO MOKA3HUKH
I rpymm (411,6 r). Le, y cBoto "epry, 3yMOBHIIO IIepeBary
TBapuH €] TPyNH 3a Macoro MO 3aBEpIICHHI JOPOILy-
BaHHs Ha 2,16 kr ab6o 7,5 %. Tak, ix cepenHs Maca Ha 1ei
yac ctaHoBmiIa 30,82 kr, TOAl SIK y TBApHH, BIAITYUCHHUX Y
21 noby, — 28,66 kT.

[oniOHy 3aKOHOMIpHICTH BCTAHOBJIEHO 1 Y MOPOCST
BeJHKOi Oinoi mopoau. Y TBapuH, BiLIydeHuX y 28 mib
(III' rpyna), cepenHpOOOOBHN NPHUPICT Yy MiACUCHUI
nepiox craHoBuB 214 T, mo Ha 8,1 % Oimbire, HiXK y
posecaukiB IV rpymn (198 T, p<0,001). Maca npu
TIOCTAHOBIII HAa JAOPOIIYBaHHS CTaHOBWiIA 7,22 KT, 10 Ha
33,5 % mepeBuIyBaIo NOKa3HUKH TBAPUH, BIJUTyUYCHHX Y
21 noOy (5,41 kr).

VY nepiox nopomrysanus nopocsta Il rpynu Takox
XapaKTepU3yBalINCsl  INIEPEBAarol:  CepeIHbOI000BUI
mpupict craHoBHB 452,6 T, mo Ha 10,8 % Bume (p<0,001)

nopiBHsHO 3 TBapuHamHu IV rpymu (408,5 ). ITo 3aBep-
IICHHI JOpPOIIyBaHHSA iX Maca pgocsrama 29,36 kr, 1o
MEPEeBHIIYBaJI0 aHAJOTTYHUN TMOKAa3HUK TBAapHH, BiIUTY-
yeHux y 21 no0y (28,27 kr) na 1,09 kr a6o 3,9 %.

[Tpn mopiBHSHHI MK NMOPOAaMH BCTaHOBIICHO, IO
MopocsiTa MOPOAN JIAHJPAC 3arajoM XapaKTepU3yBaJIUCS
BUIIMMH POCTOBHMH ITIOKa3HUKAaMH 38 OJHAKOBUX TEPMi-
HiB BimrydeHHs. Tak, 3a BimmydeHHA Ha 28-7000BOMY
Maca TpH TIOCTAHOBII Ha JOPOIIYBAHHS Y IOPOCST
nopoau Jasapac O6yna Ha 2,8 % 6inpmoro (7,42 Kr poTH
7,22 xr), a WO 3aBeplIeHHI JopolryBaHHA — Ha 5,0 %
(30,82 kr mpotn 29,36 kr) y TBapuH BeJHMKOI OuIOT
nopoyu. 3a 21-1000BOT0 BiUTy4eHHS Pi3HULIS MiXK TBapH-
HaMu 000X mopia Oylla MEHII BHPaXXEHOM: TOpocsTa
MOPO/TH JIAH/PAC TIEPSBHUIIYyBaIH aHAJIOTIB BEJIUKOI 01101
3a Macoro Ha IMOYaToK JopolnyBaHHS Ha 3,5 % (5,60 kr
npotu 5,41 xr) i no Horo 3aBepiueHHi Ha 1,4 % (28,66 kr
npotu 28,27 Kr).

TaxkuMm 4YHMHOM, PE3yNbTaTH MPOBEICHUX JTOCITIHKEHb
CBiUaTh, IO PAHHE BIAITYYCHHS MTOPOCAT Y Bimi 21 moou
Ma€ HeTaTHBHHUU BIUTMB Ha IX PICT 1 PO3BHTOK y MiCHC-
HUM Ta MiCIAMICUCHUN mepiogu. Y meidl yac TpaBHa
crcTeMa TBapHH IIe HEAOCTaTHRO PO3BUHEHA, 1110 3HUKYE
e(peKTUBHICTh 3aCBOEHHS TIO)KUBHUX PEYOBHH 1 CPUYU-
HsI€ 3HWKEHHS cepeHbOo000BHUX MpupocTiB. [TopocsTa,
BiutyueHi y 21 noOy, Maau MEHIIy >XHBY Macy IpH
MOCTaHOBII Ha mopouryBaHHS (Ha 32-33 % HmK4y) Ta
Hrk4i Ha 8—11 % cepenHb01000B1 MPUPOCTU MOPIBHIHO
3 pOBECHHMKaMH, BimmydeHumu y 28 ni6. Hatomicts
BijuTy4eHHs y Bimi 28 ni0 crpusuio popMyBaHHIO BUIIOT
JKMBOI MacH, IHTCHCUBHILIOMY POCTY Ta CTaOlIbHIIIOMY
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¢izionoriunoMy crtaHy TBapuH. lle mosicHIOETBCS
OUThIIOI0 MOP(PO(DYHKIIIOHAIBFHOI 3PLTICTIO TPaBHOI
CHUCTEMH Ta 3HIDKEHHSM CTPECOBOTO HAaBaHTAXEHHS Yy
nepexinauit mepion. Cepen AOCTiIKYBaHUX TOPIJ] TOPO-
csiTa MOPOAH JIaH/APAC XapaKTePU3yBaINCs IEII0 BUILIUMHU
TEMIOAMH pPOCTY, OO CBiJYUTh NP0 IXHIHA OlmbIIHN
TeHETUYHUH MOTEHI[ia]l 32 YMOBH ONTHMAILHOTO BIKY
BiJUTyYeHHS Ta HaJISKHOI TOMIBIII.

Jus  OimpIn  AeTanbHOTO aHami3y  (i3i0IOTi9HOTO
CTaHy Ta TPOJYKTHBHOCTI 1 KOMIICHCATOPHOTO CTAaTyCy
POCTY CBHHOK [0 TH)KHEBHM II€piojiaM BHBYAJIHCH

Taoaunsa 3

JMHAMIKa POCTY Ta MOKa3HMKA 3aXBOPIOBAHOCTI i BUKO-
pUCTaHHSI KOPMIB pi3HUX peuentyp y 30 CBUHOK KOXKHOT
rpynu. [Ipu mocnijkeHHI BIUIMBY BIKY BiJJIy4eHHS Ha
94acTOTy MPOSBY O3HAK jiapel y mopocaTt 000X Mmopif
YIPOAOBXK TMeEpiofy BiJ HAPOMKEHHS 10 3aBEpLICHHS
JOpoITyBaHHs (maédsn. 3), BCTAHOBICHO, IO BIK BiAIy-
YEeHHs MaB iCTOTHHH BIUIMB HA PIBEHb 3aXBOPIOBAHOCTI
Ha Jiaper0 BCEpenuHi KOXKHOI MOPOIH, OCOOIMBO IIif
Yac Mepexo/y BiJ MiACUCHOTO Mepioay 0 AOPOLLYBaHHS
Ta BiJ 3rOJOBYBaHHS MPECTapPTEPHOrO O CTAPTEPHOTO
KOMOIKOpMY.

JlnHamika BUSBIIEHHS O3HAK JAiapei y miA0CTiIHUX CBUHOK BiJl HAPOHKEHHS JI0 3aBEpIICHHS TOPOITYBaHHS

IokaszHuk 3Ha4yeHHs
Topona cBuHOK TaHApac Bennka Gina
Bik mOCTaHOBKY Ha JOPOLIyBaHHS, 1i0 28 21 28 21
Iignocniaxa rpyna I 11 111 v
OnuHAuni BUMIpy TOIL % TOIL % TOIL % TOIL %
Bik 1i6: Bix 1 mo 7 5 20,00 5 16,7 4 13,3 4 13,3
Bix 8 mo 14 5 16,7 6 20,0 4 13,3 3 10,0
Bix 15 mo 21 4 13,3 4 13,3 3 10,0 4 13,3
Bin 22 mo 28 2 6,7 9 30,0 1 33 7 23,3
Bix 29 mo 35 7 233 7 233 5 16,7 6 20,0
Bix 36 mo 42 6 20,0 5 16,7 4 13,3 5 16,7
Bin 43 mo 49 7 23,3 6 20,0 5 16,7 6 20,0
Bix 50 mo 56 3 10,0 4 13,3 2 6,7 3 10,0
Bix 57 mo 63 0 0 0 0 1 33 0 0
Bix 64 mo 70 0 0 0 0 0 0 0 0
Bix 71 mo 78 0 0 0 0 0 0 0 0
CepeHE 3HAUCHHS 32 I ICUCHUHN Mepiof - 14,2 - 16,7 - 10,0 - 12,2
CepeHe 3HaYeHHS 32 IepecTapTepHUH Iepion - 21,7 - 22,5 - 15,0 - 20,0
Cepe/IHE 3HAUCHHS 33 CTapTEPHUI Mepio - 8,3 - 4.4 - 6,1 - 33
Cepe/IHE 3HAUSHHS 3a IIEPi0J1 BiJl HAPODKEHHS 10 3aBEPUICHHS JIOPOIIYBaHHS - 12,1 - 13,9 - 8,9 - 11,5

Tak, y CBUHOK IOPOAX JaHAPAC, BIIITYyYSHHUX Y Bimi
28 ni6 (I rpyma), cepenHss YacToTa NPOsIBY Aiapei y mina-
cucHAi mepion cranoBmwia 14,2 %, mo Oyno Ha 2,5 %
HIDKYE TIOPiBHSAHO 3 TBapHHAMM, BiuTydeHIMH y 21 100y
(I rpyma) — 16,7 %. Y nepion miciist Bi[UTy4eHHS ITOPOCST
IpU 3rOJIOBYBaHHI iM TNpecTapTepHUX KOPMiB 000X
pelenTyp yactora aiapei IOMITHO 3pociia B 000X Ipymax.
Tak mpu Bimmydeni y 28 ni6 BoHa 3pocna Ha 7,5 % i
cranoBuna 21,7 %, Tomi SK y TBapuH BiIIYy4YEHUX Yy
21 noOy BoHa 30inbIIMIACE HA 5,8 % i1 cTanoBMIIA 22,5 %.
VY crapTepHHii IepioT TOAIBII, 3aBASIKH BIKOBOMY PO3BH-
TKY TOpOCST 1 MOKpAaICHHIO (YHKLIOHAJIFHOTO CTaHy
TXHBOTO IIUTYHKOBO-KHIIKOBOTO TPAKTY, YAaCTOTA IPOSIBY
niapei icToTHO 3MeHnTIack. Tak, y I rpymi me moka3sHuK
3am3uBcs Ha 13,4 % 1 craHoBuB 8,3 %, Tomi SK Yy
II rpyni — na 8,1 % 1 nopiBHioBaB 14,4 %.Y miacymky
cepe/iHE 3HA4YCHHs MpPOsBY Jiapei 3a Bech Nepiog Bix
HApOJDKEHHS JI0 3aBEPILEHHS JIOPOIIYBaHHS CTaHOBHUIIO
12,1 % y I rpyni ta 13,9 % y 11, uio cBiguuTh npo Ounb
cTabinpHui (i3ioNOriyHUN CTaH y TBapWH 13 Mi3HIIIUM
BiJUTYyISHHSIM.

[TonibHa 3aKOHOMIpHICTH BiJ3HaYajacs i y CBHHOK
Besmkoi 0inoi mopoau. Y TBapuwH, BiUTyYeHHMX Yy Billi
28 ni6 (III rpyma), cepemHs YacToTa MPOSBY Jiapei y
migcucHU nepiox cranosmia 10,0 %, mo Oyno Ha 2,2 %
HIDKYE, HIX y Tpymi 3 paHHiM BijurydenHsM (IV rpymna) —
12,2 %. Y niciaBiutyqHni epio yacToTa nposBy fiapel
3pociia y 000X rpymnax, MpoTe MEHIIO Mipolo Y TBapHH,
Biuryuenux mizHime: y I rpymi — ma 5,0 % 1 cTanoBMIA
15,0 %, Toxi sik y IV rpymi — Ha 7,8 % 1 mocsrna 20,0 %,

mo Ha 5,0 % BwuIe, HDK Yy MOpOCAT i3 OLIBII Mi3HIM

BiJUTy YEHHSIM.
Y craprepHul mepioA TOMIBII, 13 PO3BUTKOM
(hepMEHTaTUBHOI aKTHBHOCTI  ILIYHKOBO-KHUIIIKOBOTO

TpakTy Ta crabinizauiero MiKpodIopu KHIIEYHHKY,
4acToTa MPOSABY Aiapel iCTOTHO 3HU3MIIACh Y CBHHOK 000X
rpyn. Tak, y tBapun III rpynu BoHa 3MeHIIMiacs Ha
8,1 %) i cranoBuia 6,9 %, Toni sk y IV rpyni — Ha 16,7 i
nopisHIoBana 3,3 %.

VY cepemHpOMy 3a BECh MEpiox BiJ HAPOIHKEHHS IO
3aBEpLICHHs] JOPOLIYBaHHSA YacTtoTa NposiBYy Jiapel
ctanoBmna 8,9 % y nopocsar Il rpymu ta 11,5 % y TBapun
IV rpymnu. Orxe, CKOpOYeHHs BIKY BIJUTy4eHHS [0
21 100w miIBUILYE PU3UK PO3BUTKY JiapeiHUX po3JajiB
Ha 22,6 BITHOCHUX BiJICOTKOBHX MYHKTIB, IO CBIIYUTH
npo OUIbLIy YYTJIMBICT OpraHi3My MOJIOJHSAKY L€l
TIOPOAH 10 CTPECY PAHHBOTO BiIITYIEHHS.

[opiBHSHHSA YaCcTOTH MPOSBY Aiapei MiX TBapUHAMH
MOPOIY JIAHIpAC i BelHWKa Oija Mmokas3ayio, MO y BCIX
JOCIIIIKYBAaHHUX TPYIIax CBUHKH MOPOAH JIAaHJPAc JEMOH-
CTPYIOTh BUIIMU PiBEHB 3aXBOpOBaHOCTI. [Ipm Bimmy-
yeHHi y 28 ni0, y MiACHCHHIA Tepiol YacToTa miapei y
MOPOCAT TOPOU JTaHapac craHoBmia 14,2 %, Toai sk y
Benukoi 6ioil — 10,0 %, 1o Ha 4,2 % 6inbire (29,6 % 3a
BiIHOCHUM TIOKa3HUKOM). Y MiCISABIUIYYHUH Mepion
pisHus ctaHoBuna 6,7 % : manmpac — 21,7 %, Benuka
6i1a— 15,0 %, 110 Takox Ha 44,7 BIZHOCHUX BiJCOTKOBUX
IIyHKTH BUILE Y IOPOCAT IOPOJU JIaHApAC. Y CTApTEPHUM
nepiox 1 pisHULS ckopoTmiack 1o 1,4 % (8,3 % nporu
6,9 %), abo 20,3 % BigHOCHO Benmkoi Oinoi. CepemHe
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3HAUEHHS 3a BECh MEPioJ JIOPOIIYyBaHHS CTaHOBUJIO
12,1 % y nopocsaTt nopoau nasnapac Ta 8,9 % y Benukoi
o6inoi, mo Ha 3,2 % Oimbine, a6o Ha 36,0 % BITHOCHO
BEJIMKOI 017101 TOPOIH.

VY rpynax i3 panHiM BijutyueHHsM (21 noba) noaiOHa
TeH/IeHIIis 30epiranach, aje MDKIIOpoAHA pi3HULA Oyia
MEHIIO0. Y MiACUCHUH Nepiol CBHHKH TTOPOIH JaHIPAC
JIEMOHCTPYBaIM 4acTOTy NposiBy niapei 16,7 % mpotu
12,2 % y Benukoi 6inoi, mo Ha 4,5 % Oinsire (a6o 36,9 %
BiTHOCHO Besmkoi Oinol). Ilicns BimTydeHHS s pi3HAISA
cranosuna 2,5 % — 22,5 % y TBapHH MOPOAH JaHAPAC Ta
20,0 % y cBUHOK Besukoi Oinoi. YV crapTepHHil mepiof
rOJiBJII BOHA 3MeHIIWIAch i craHoBwia 1,1 % (4,4%
npotu 3,3 %), abo 33,3% BigHOCHO BenMKOi 01101
CepenHe 3HAYCHHS 332 BECh IEPION TOPOIIYBaHHS OyII0
13,9 % y cBuHOK mopoau nanzapac ta 11,5 % y TBapun
BeJIMKOI 01101, 1110 Ha 2,4 % OinbIie (a6o 20,9 % BigHOCHO
BEIUKOT 01J107).

OTxe, pe3yIbTaTh TOCIIKEHb CBiTINTH, 10 CBHHKH
BEJIHMKOi Oi0oi MOpOaM MAlOTh Kpally aganTaliiiHy
CTIMKICTh IO 3MiH paIioHy i OUThII cTaOUTBHMIA (i3ioo-
TIYHUA CTaH TpU paHHBOMY Ta MI3HBOMY BiIJIyYCHHI,
X04a abCOJIOTHI TOKa3HUKHU POCTY Yy HOPOCAT HOPOIU
JaHapac, sK IOKa3aHO y mabauui I, MOXyTh OyTH
BumuMu. HalGinbii MiKIOpoIHI BIAMIHHOCTI Y TIpOsIBi
Iiapei crocTepiraiuch y Tpymnax i3 mi3HIM BiITy9eHHIM
(28 ni6), womm pisHMIOS gocsrama 36 BiIHOCHHX
BiJICOTKOBHX ITyHKTIB Y CEpPEeIHHOMY 3a BECh MEpion,

mJ] 28 mJ[2] mBb28 ™MBb21

II0 TMiAKPECITIOe BaXIUBICTh KOHTPONIO 3a BIKOM
BiJUTydeHHS UL 30€peKeHHS 3I0pOB’S MOJIOTHAKY 1
3HW)KEHHS PU3UKY KUIIKOBHX PO3TIAIiB.

TakuM 9MHOM CKOPOYECHHS ITiJICHCHOTO MEpioxy 0
21 no0u iCTOTHO TiABWILY€E PU3UK BUHUKHEHHS Aiapei y
MOPOCST, HE3aJIEKHO BiJl IOPOJH, L0 3yMOBIICHO HEJOC-
TATHBOIO 3PUTICTIO TPaBHOI CHCTEeMH Ta Mikpoduiopu
KUIIEYHUKY. PaHHe BIUTy4eHHS CYIpPOBOJUKYETHCS
O1JIBIIIOI0 KUIBKICTIO BUIIAAKIB PO3JIaiiB TPABJICHHS SK Yy
MiJICUCHUM, TaK 1 y MiCISBIATYYHHN TEPIOTU, a TaKOK
3pOCTaHHIM BUTpPAT Ha MPOQiIaKTHUKY 1 JTiKyBaHHS Ha 11—
17 % mopiBHIHO 3 TBapMHAMH, BiAdydeHUMH y 28 m00y.
3 iHmoro 00Ky, ONTHMAaJIbHHN TEPMiH BIIIy4ECHHS Yy
28 ni6 3abesrmedye TMOCTYTIOBHM TMepexil Ha TBepIi
KOPMH, CTaOIMBHIMKN (i3i0NOTIYHHNA CTaH TOPOCSIT Ta
HIDKYHH PiBEHB JAiapeiHNX 3aXBOPIOBAHb.

Mik TBapmHaAMH 000X MAaTEpUHCHKUX MOPiA
BUSABIIEHO II€BHI BIAMIHHOCTI: CBHUHKM BEJIMKOI 0101
MOPO/IM XapaKTepU3YIOThCsS HUKYOIO YacTOTONO Jiapei,
TOJIi SIK Y CBMHOK TIOPOIM JIAaH/APAC Bi3HAYAETHCS OLIBII
pIBHOMIpHa X04Y i CyTTEBO BHILA JHHAMiKa MOKa3HHKIB
3aXBOPIOBAHOCTI BIIPOZOBX YChOTO IMEpiOJy BHPOILY-
BaHHS.

AHami3 cepeqHpOI000BOTO CHOXHBAHHSA KOMOi-
KOpMiB cBUHKamu Bifg 14 mo 78 mobwm xuttst (puc. 1)
MOKa3aB, IO BiK Bi[UIy9eHHS ICTOTHO BIUIMBAE Ha
JMHAMIKY TIepeXxo/1y MOpOCsT Ha POCIMHHHI pallioH.
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Puc. 1. Cepennpo000Be CIIOKUBaHHS KOMOIKOpMIB Big 14 10 78 100 KUTTS

Tak y nepiog 3 15 no 21 noOy, Koy mopocsiTa 1ie
XapuyBaJIUCh  MOJIOKOM  Marepi, CepeaHboJ000Be
CHOXKMBaHHSI KOMOIKOpMY OYJIO HEBEJIMKUM 1 CTaHOBUIIO
16-19r Ha rojoBy. Y BIKOBOMY INpPOMIXKY 3 22 110
28 100y y 3B’S3Ky 3 BIIUTyYCHHSM BiJ CBUHOMATOK Ta
MIEPEBECHHSAM B IIEX JOPOILYBAaHHSA Y TPyHax PaHHbOTO
Bi[UTy4eHHS CIIOCTEpiraiocss TOMITHE 30UIBIICHHS
CHOXKMBaHHS KOMOIKOpPMY: IMOpOCSITa MOPOAW JIaHJpac
mo106m crioxxuBanu oro 104 r, a Beaukoi 6imoi — 123 1.
Toni six y rpymax 3 mi3HIM BimrydeHHsM (y 28 mo0Oy) 3a
PaxyHOK TOTO IO Ili CBUHKH III¢ BXKMBAJIH MATECPHHCHKE

MOJIOKO, Iei TMoka3HuK OyB HikunM (86 Ta 93T
BianoBigHo). Takum 4uHOM, y mepiox 3 22 no 28 100y,
BiydeHi y 21 noOy CBHHKH, 4epe3 HEOOXiIHICTbH
KOMIICHCYBaTH BIJICYTHICTh MAaTEpUHCBKOIO MOJIOKa,
crioxxuBany Ha 18-25 % Olubiie KOMOIKOPMY MOPIBHSHO
3 aHajoraMM sKi B Iei IepioJ IIe CIIOXHWBAIW Mate-
PHHCHKE MOJIOKO.

VY nepiox 3 29 no 35 100y crno>XxuBaHHSA KOMOIKOpMY
CBUHKaMH TIIOPOJM JIAHIpPAc paHHBOTO BiAIY4YEHHS
cTaHOBMIIO 236 T, TOAI SIK TOPOCATa BEIHKOi OLTOT
croxmmd 254 T, a npu BimrydeHi y 28 mi6 mi mmudpu
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cranoBmi 296 ta 307 r BiANOBITHO, 1110 TOKA3YE MEPEXi
JI0 cTadumi3amii CroXXMBaHHS KOpMY, aje 3 MpOJIOB-
KEHHsIM HepiBHOMIpHOCTI MK rpymamu jgo 15-20 %.
3 36 mo 42 noOy pi3HHII CKOpOYyIOThCS 110 2-5 %,
a y crapmomMy Bimi (57-78 nobu) cepeaHboa000Be
CIIOXKMBAHHS KOMOIKOPMIB BHPIBHIOETHCS: MaKCHMAaJbHI
MOoKa3HUKH ctaHOBWIH 1342—-1396 r y rpymax 3 paHHIM
BiurydeHHs M Ta 1317-1336 Ty rpynax 3 BiluTlydeHHIM y
28 i, mo pizHuTECS e 1-2 %.

[ToponHi BiAMIHHOCTI y CIIOXMBaHHI KOPMIB TPOSB-
JISUTHCS TIEPEBAYKHO HA paHHIX eTarax Iicis BiITyYeHHS.
CBHHKHM TNOpOJM JIaHJpAc CIIOKUBAJIM TBEPAUH KOPM
OijplI iHTEHCHMBHO, Ha 2-3 % NEpEeBUILYIOYH CIIOXKH-
BaHHS aHAJIOTIB BEJIUKOI 01101 OPOIH, TOMI SIK TBaPHHH
BeJINKOT 617101 MOPO/IM IEMOHCTPYBANH O1JIbII PIBHOMIpHE
3pOCTaHHS CHOXXHBaHHS KOMOIKOpMy. Y cTapumiomy Billi
JMUHAMIKA CIIOKUBAHHS BHPIBHIOBAJIACS, 1 PIHHUI MK
MOpoAaMH Ta TpylnaMH 3a BIKOM BIUTyYeHHS cTaja
MiHIMaJIEHOKO.

[MopomHi BiIMIHHOCTI TPOSBIUIACS TMEPEBAXKHO Ha
paHHIX eTamax micisi BimaydeHHsA. CBHHKH IIOpOAU
nmaHapac Ha 2-3 % OUTBII IHTEHCHBHO MEPEXOMWIA Ha
PpAIlioH 3 MepeBaKaHHAM POCIMHHHUX KOPMiB ITOPIBHSIHO 3
TBapHHAMH BEJIMKOi 017101 TOPOAM, TOMI OCTaHHI BUSBIIN
OUThII PIBHOMIPHMH pICT CHOXHBaHHSI KOMOIKOpMY,
10 CBiAYUTH MPO Kpally aAanTaiiiHy CTIHKICTh 10 3MiHH
pamiony. Y crapumioMy Billi JMHaMiKa CIIOKMBAaHHS
BHPIBHIOBAJIACS, 1 PI3HUILI MiX MOPOJAMH Ta TPyIaMu 3a
BiKOM BIIITYYCHHS CTaja MiHIMAIILHOIO.

AHamni3 naHMX pucynKy 2 TOKasye, IO BiK BiIIy-
YeHHsI Yepe3 IHTCHCUBHICTH MPOsBY Aiapei Ta i BILIMBY
Ha IHTCHCHUBHICTb CIIO)KUBAHHS KOPMIB CYTTEBO BILINBAE
Ha JUHAMIKY CEpPEJHBOJO00BUX TPUPOCTIB IMOPOCHT.
Tak cBUHKM TNOpoAM JaHapac, BijulydeHi y 28 100y
(rpyma 1), nmemoHcTpyBamm  cTabimbHI  MPHPOCTH
BIIPOAOBXK YCHOTO IIJACHCHOTO Ta TIiCISABIAIYIHOTO
MepiofiB, TOMI SK Yy TBapWH PAHHBOTO BiIITy4ECHHS
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(21 moba, rpyma II) cmocrepiramocs piske 3HIKEHHS
TIPUPOCTIB TicCIs BimmydeHHs y nepion 3 22 mo 28 moby
(34 1), mo 306irajocs 3 IMKOM TPOSBY Aiapei Ta IMOCH-
JICHOI0 TOTPe0OI0 B KOMIICHCATOPHOMY CIOXXHBaHHI
KOMOIKOpMY. Y HACTyIHI THXXHI IIPUPOCTH TBApUH i€l
IPYIH 3aJIMLIATUCS HIKYMMU B TOPIBHSHHI 3 aHAJIOTaMHU
Birydennmu y 28 ni6 (144-600r), xo4a y crapiiomy
Bili (64—78 100M) MPUPOCTH TBAPHH 3 PI3HUM TEPMIHOM
MIJICHCHOTO TepioJly BUPIBHSUIUCSA, NpPOTE CepelHe
3HAYCHHS 3a BECh MEpioj JopolryBaHHs Oyno Ha 7,3 %
HIDKYE Y TBapHH 3 PaHHIM BIUTyYeHHSIM, MOPIBHSHO 3
aHanmoramu BimrydeHumu y 28 ni6 (355 r mpotu 383 1),
o0 CBiMYWTH TPO HETAaTHBHUHM BIUIMB PaHHBOTO
BiJuTydeHHs] Ha (Pi3i0JOTiYHMIA CTaH Ta IHTCHCHBHICTH
POCTY CBHHOK IIi€] TOPOAH.

BopmHOUac cBHHKY BENUKOI 0101 MOPOIN BiTy4eHI Y
28 o0y (rpyma III), nemoHCcTpyBamu OB piBHOMIpHI
NPUPOCTH BIPOAOBXK YCHOTO TIEPIOLy IOPOIILYBaHHS,
3 mikamu 504-606 y cepemHpOMY Billi, TOAI K Tpyma
parHpOrO BimmyueHHs (21 moba, tpyma IV) wmana
3HIKEHHS NPUPOCTIB y MICISBINIYYHAN Tiepion 3 22 1o
35 no6wu (86136 1), mo 36iranocs i3 mposiBamMu Jiapei Ta
HEpIBHOMIPHICTIO CIOXXMBaHHSI KoMOikopmy. CepenHiii
MIPUPICT 3a Bech mepiof y TBapuH IV rpymnu 3 paHHIM
BijuyueHHsiM OyB Ha 3,8 % HipkuuMm, HiX y Tpyni 111 ne
BIJUTy4eHHsI TPOBOAWIOCH B YOTHPHUTIKHEBOMY Billi
(350 r mpotH 364 ), 0 MiATBEPKYE BUCHOBOK TIPO TE,
0 [i3Hime BiAy4eHHs 3abe3nedye cTaOLIbHINIY
JIUHAMIKY pOCTY i MEHIIHMH CTpec ISl TPaBHOI CHCTEMH.
OTtxe mopocara, BimydeHi y 28 mo0y, TeMOHCTpyBaiIl
OUTBII TIOCTYTIOBY 1 pIBHOMIpHY AWHAMIKy IPHPOCTIB,
3 MCHIIMMH IPOSBAMH [iapei Ta CTaOIMBHIMINAM CIIOXKH-
BaHHAM KopMmy. [Ipm mpoMy cepenHiil MpHpIiCT CBHHOK
TTOPOIN JTAHAPAC y TPYIIi 3 Mi3HIM BiITy4eHHSM IIEPEBH-
IIyBaB aHAJIOTIB BEIHKOi 01101 Ha 5,2 %, TOMI K y Tpymax
PaHHBOTO BIUTyYSHHSl PI3HULS MDK TBapHHaMH J0C-
JIJDKyBaHUX TI0pia OyJia MiHiMaibHOM 1 ckitana 1,4 %.
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Puc. 2. /luramika 3MiH cepeTHO000BUX MIPUPOCTIB BiJI HAPOHKEHHS 10 3aBEPIICHHS JOPOITYBaHHI
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BopmHowac mpu TNOpIBHSHHI IHTEHCHBHOCTI pPOCTY
TBapWH PI3HMX MOPiJ BCTAHOBIIEHO, 10 CBUHKH MOPOJIHU
JaHJpac SIKMX Biulydasn Ha 28 100y IeMOHCTpyBasld
CepeHbOI000BI MPUPOCTH Ha 5,2 % BUILI, HIX aHAJIOTH
Besukoi 01101 mopoau (383 r mpotu 364 r). 3a paHHBOTO
BiurydeHHs Ha 21 nmo0y pi3HHUOI MK TBapHHAMHU
OCTIKYBaHUX TIOpin Oyna MEHII BHpakeHOwo — 355 T
Yy CBHHOK mopoad JaHapac mpotd 350 T y iX aHamoriB
Benukoi 0imoi (1,4 %), mo cBiqIuUTh PO OUTBII OJHOMA-
HITHY peakiilo Benukoi Oi70i Ha CTpecoBi yMOBH
PaHHBOTO BiJTY4YEHHS, aJIe MEHIITYy aIalTHBHY KOMIIEHCa-
Li10 Yyepe3 3HWKEHHS MPUPOCTIB Y MOJIOJIIOMY Billi.

IMyHHUIT cTatyc nopocsT, COPUUMHEHUH HUM PiBEHb
CHOXKMBaHHSI KOPMIB Ta OOyMOBIIEHa IIMMH (aKTOpaMH
pi3Ha IHTEHCUBHICTh POCTY CBHHOK CIIPUYMHHJIA 1 pi3HI
PiBHI a0COJIIOTHUX MPHUPOCTIB 3 Yac MiJCUCHOTO Tepioay
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Ta nepioxy jgopoulyBaHHs. Sk BUTiKae 3 naHux rpadiky
300paXEHOT0 Ha PUCYHKY 3 BIK BIUTydeHHsI MOPOCAT
CYTTEBO BIUIMHYB Ha a0COJIIOTHI MPUPOCTH Y PAaHHbOMY
micisiBiuTyuyHOMY Tiepioni. Tak CBUHKM MOPOAH JaHApac
BiryueHi y 28 pmo0y (rpyma I), IemMoHCTpyBaiu
cTabUTbHY TWHAMIKY MPHUPOCTIB, 3 aOCOMOTHIMH MIPHPO-
ctamu Big 1,07 r Ha 1-7 moOy mo 4,63 kr Ha 71-78 no0y,
mo 3abe3meymsio cepenHe 3HadeHHA 29,46 KT 3a Bech
nepiox nopouryBaHHs. Toml Sk 3a paHHBOTO BiUTyYCHHS
y 21 noby, (rpyma II) crmocrepiranocs pi3ke MaaiHHS
npupocTiB y nepion 22-28 mobwu (0,24 kr), mo 36iraxocs
3 MKOM MpPOSBY Jiapei Ta HePIBHOMIPHUM CHOXHBAHHSIM
kopmy. Hanaiti abcosmoTHI IPUPOCTH BiJHOBITIOBAIUCS 110
4,53 xr Ha 71-78 100y, mpoTe cepeaHe 3HAUCHHS 33 BECh
nepiox Oyno Ha 7,3 % HmxdnMm (27,31 Kr) mMOpiBHAHO 3
TBapUHAMM SIKUX Bimmydanu y 28 mil.

Bix 8 1o Bim 15 mo Bim22 mo Big 29 mo Bix 36 o Bix43 mo Bix 50 mo Bix 57 mo Big 64 no Bixn 71 no

42 49 56 63 70 78
2,52 2,70 3,47 4,16 4,44 4,63
2,55 2,40 3,60 4,20 4,53 4,53
2,51 2,64 3,53 3,67 3,96 4,24
2,40 2,65 3,75 3,76 4,24 4,51

Bikosi nepioou, 0io6

Puc. 3. /lunamika 3MiH aOCOJIOTHUX NMPHUPOCTIB Bijl HAPOPKEHHS JI0 3aBEPILCHHS JTOPOIILyBaHHS

Cxoxi pe3ynpTaTH OynW OTpUMaHi i JUII CBUHOK
Benmkoi Oinmoi mopomm. Tak mopocsra, BimTydeHi y
28 noby (rpyma III), Takox meMOHCTpyBamu OLTBII
piBHOMIpHHH picT, 3 aOCONIOTHUMH TIPHPOCTAMH BiJ
0,97 xr Ha 1-7 100y no 4,24 xr Ha 71-78 noby, cepenHe
3HaueHHs sAkuxX cTaHoBwio 28,02 kr. BopHouac 3a
paHHbOTO BimiydeHHs Ha 21 100y, (rpyna V) Boun manu
3HW)KEHHsT a0COJIFOTHUX TPUPOCTIB y Tepiox 22—-28 nobu
10 0,60 kr, MO CYHIpPOBOKYBAJIOCS MIKOBOK IHTCHCHB-
HICTIO Jiapei Ta HHU3bKHUM CIIOXHBAaHHSIM KOMOIKOPMY.
CepenHe 3HaueHHsI 3a BeCh IEPiOJ IOPOLIYBaHHS Y
TBapuH wmiei rpymu Oymo Ha 3,8 % HwkunMm (26,93 xr)
MOPIBHSAHO 3 aHAIOTaMU SKUX BiTydamn y 28 1o60BOMY
BiIli.

IToponHi BiIMIHHOCTI TPOSBIIINCA Y Pi3HIA iHTEH-
CHUBHOCTI aOCOJIOTHHX IPUPOCTIB Y PaHHI HEePioIu MmicIst
BiurydyeHHs. CBUHKH TOPOAW JIaHApPAC Maiad OLTbII

BHCOKIi a0COITIOTHI IPUPOCTH Y 32 BITY49eHHS Y 28 1060-
BOMY Billl, NCPEBUINYIOYM aHAJOTIB BEJIHMKOi OLTOT
mopomu Ha 5,2 %, Tomi sAK 3a BimmydeHHsA y 21 moOy
pi3HMII MK ropoxamu Oyia MeHmoro i ckiana 1,4 %, i
MpOosIBIISIIACS Y O1IbII Pi3Kii HEPIBHOMIPHOCTI IPUPOCTIB
y TepIIi THKHI TCIIS BiITydeHHSI.

CraH 310pOB’S CBHHOK, BHKIMKaHWA HHUM DIiBEHb
CHOXWBAaHHA KOPMIiB Ta 00yMOBJIEHa IUMH (haKTOpaMu
IHTEHCHUBHICTh POCTY CYTTEBO BIUIMHYJIA HA ()OPMYBaHHS
J)KUBOT MacH MOpocAT 000X TMOpiJ YMPOIOBX YCHOTO
nepioy BUPOITYBaHHs. Tak aHaji3 JHaHUX 300paKeHUX
Ha rpadiky IIpeacTaBICHOMY Ha PUCYHOK 4 CBITUNTH, 1110
JI0O MOMEHTY BIUTyYeHHS J>KMBa Maca TBapHH Maibke
HE BIJIPI3HSIACSH MK TPyIIaMU, OHAK Y MiCIISBIATYYHUH
nepiof pisHHULS cTaBaja Bce OUIbII BUpakeHOI0. Tak y
CBHHOK ITOPOJIM JIaH/Ipac, BiuryueHux y 28 ni6 (rpymna I),
CIOCTEpIranocsi CTablIbHE 3POCTAHHS JKUBOI Macu: Bif
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1,36 kv npu HapomxenHi mo 30,82 kr y 78 mid, o
CBIIYMTH MPO TapHy aJanTamilo J0 TBEPAOro KopMmy. 3a
panHbOTO BijuryueHHs (21 noba, rpymna II) micns piskoro
nepexoqy Ha KoMOikopM y 22-28 ni0 temmu pocty
CHOBUIBHIOBaJNIMCS — Ha 28-My 100y Maca CTaHOBHJIA
mame 5,84 xr, mo Ha 21,3 % MeHIe TopiBHIHO 3 aHAJO-
ramu BimmydeHnMH y 28 mi6. L{s pi3HHISA 3 BIKOM CBHHOK
emo 3HM3WIACh 1y Bimi 78 mi6 cranosmma 7,5 %
(28,66 xr mpotu 30,82 kr).

[ToniOHa TeHmeHIs BiA3HaYeHA 1 Y CBHHOK BEIUKOI
6imoi moponu. Tak y TBapuH Bimmydenux y 28 ni6 (rpyma
Ill), xwuBa w™maca migBumryBanacs Bix 1,34 xr npu
Hapo/pkeHHI 10 29,36 xr y 78 nib, Tomi sk y rpymi
panHboro BimtyyenHs (21 noba, rpyna IV) BoHa craHo-
Buiia Juie 28,27 kr. Brpara temmy pocty y nepiox 22—
28 nib y rpynax 3 paHHIM BiJUTyYCHHSIM (3HIKEHHS )KUBOT
Mac Ha 16,7 % MOpiBHSHO 3 TBAPUHAMH, BIITYYECHUMH y
28 ni0) moB’s3aHa 3 MPOSIBOM IMICISBIUTYIHOTO CTpECY,
3HIDKEHHSIM CHOXKMBaHHS KOPMY Ta YacCTIIIMMH BUTA[-
KaMu niapei,

[TopomHi BiAMIHHOCTI MPOSBHIINCA y TEMIAxX IIOJ0-
JaHHS IHCIABIUTYYHOTO MEpiofy: IOpocsATa BEIHKOI
6i0i TOpoAM JIEMOHCTpPYBadM OiMbII  piBHOMIpHE
3pOCTaHHA MacH MCHs ajamnTarlii, Toai SK iX aHaJIOTH
MIOPOM JIAHJPAC MaJIM BUIII KiHIIEBI TMOKA3HUKH >KHBOL
Macu (Ha 4,9 % y rpymax 3 Mi3HIM BiAJIy4eHHSAM 1 Ha
1,4 % — y rpymax 3 pasHim). lle cBiTUNTH Mpo Kparry
3/IaTHICTh CBUHOK IMOPOAM JIAHIApAC IO IHTEHCHUBHOTO
pocTy miciist crabimizanii ¢izionorivHoro crany.

TakuM 4nHOM, CKOpOYEHHS MiJICHCHOTO Nepioay 1o
21 mobu 3yMOBIIIOE TOPYIICHHS TPOLECIB aianTariii
TIOPOCST JI0 TBEPAMX KOPMIB, IO IPOSIBISIETHCS Y Pi3Kiil
Ta HEpIBHOMIpHIM JAWHAMIIl CIOXXHUBaHHSI KOpMY,
MiZBUINCHIA  IHTEHCHBHOCTI Jiapel Ta  3HM)KCHHI
CepenHbOI000BHX 1 a0COMOTHUX PUPOCTiB. ITixBHUIIeHA
JaCTOTA [IUTYHKOBO-KHUIIIKOBUX PO3JaJiB Y PAHHBOBIAIY-
YEHUX CBUHOK CYNIPOBOKYETHCS 3MEHILICHHAM MOiTaHHS
KOMOIKOPMIB i, IK HACIiJOK, 3HIDKEHHSIM iHTEHCUBHOCTI
pocTy B paHHbOMY THichsgBimmydHoMy mnepiomi. Lle
MIPU3BOIMTE JI0 HIDKYOI )KMBOT MacH MpPH MOCTAHOBII Ha
JIOpPOIIlyBaHHS Ta 3MEHIIeHHS KIHIEBOI Macu Ha
3aBEpILCHHI [[LOTO MEPIOy.

Haromicts BimutyyeHHs y 28-1000BoMy Billi 3a0e3rie-
4y€ IIOCTYIIOBUH 1 CTabIIBHUI Tepexi] HOpOCAT Ha TBEP/i
KOpMH, 3MEHIIY€E MPOsIBH Jiapel, crpusie piBHOMIpHOMY
CIOXXHMBAHHIO KOPMY Ta MIATPUMY€E CTaOiTbHI TEeMITH
pocty. HaiiOinbIn BHpaXKCHHH TO3UTHUBHHUHA epEeKT
CIIOCTEpPIraeThcsl y TMOPOCAT MOPOAM JaHApac, sKi
XapaKTepU3yIOThCS BUIIMMHU CEPEAHBOJOO00BHMH IIPHU-
poctamu Ta KpamuM (i3i0JOTIYHUM CTaHOM Y IIOPiB-
HSHHI 3 pAaHHBOBIUTYY€HUMHI TBapHHAMHU.

[IpoBeneHi OCHiIKeHHs] MOKa3aiu, 10 BIK Biajy-
YEHHsI CYTTEBO BIUIMBAE HA aJalTUBHUI PICT 1 PO3BUTOK
mopocat o6ox mopix. Ilpm paHHBOMY BimTyuYeHHI
y 21 1o0y y CBHHOK SIK TIOPOAM JAHAPAC, TaK 1 BEIUKOI
61101 cocTepiranaocst yHOBITbHEHHS TEMIIB POCTY, 3HH-
KCHHS 1HTEHCUBHOCTI CIIO)KMBaHHA KOPMY Ta IIi/IBH-
IIEHHs YacTOTH Jiapel y mepuri ABa THXKHI Micis Biay-
yeHHs. lle cBiTUMTH NPO BUPKEHMH IiCISABIAIYYHUH
cTpec 1 HemocTaTHIO (i3i0JOTiYHy 3piuTiCTh TpaBHOI
CHUCTEMH, [0 OOMEKY€ peai3allito MOTEHIay PoCTy.

Pazom 3 Tmm, micns mepiofy amanramii mopocsTta
000X TOpiN AEMOHCTPYBaJIM O3HAaKH KOMIIEHCATOP-

HOTO POCTY, SIKMH HPOSIBIISIBCS Y MOCTYNOBOMY BiJHOB-
JeHHI CepeAHbOJ000BUX IPHPOCTIB 1 CIIOKUBAHHS
kopMy. OIHaK IOBHOTO BHUPIBHIOBaHHS 3 TBapHHAaMH,
BiJUTydyeHUMH Yy 28 110, 10 KiHIS Mepiofy MOpOLLyBaHHS
He BimOyBasocsi. Y cepeiHbOMY, KiHIIEBa JKMBa Maca
TBapwH, BijurydeHnx y 21 noby, Oyma Hmk4ow Ha 3,9—
7,5 %, a cepenap0000BI pupocTH — HA 3,8—7,3 %.

[Topocsra Bemukoi 61101 TOPOAN XapaKTePH3yBaJIHCS
PIBHOMIPHIIIOIO AWHAMIKOIO POCTYy 1 CHOXHBAaHHS
KOPMY B YMOBaX paHHBOTO BiITyHIEHHSI, 1[0 CBIAYHUTSH IIPO
BITHOCHO BHIIY CTiHKICTH JO CTPECOBHX YHWHHHKIB.
BojHOYac CBUHKM NMOPOAM JaHApAac BUSBIAIM OULIbIIY
KOMIICHCATOpHY 3/aTHICTb, INBUJIIC BiJHOBJIIOKOYH
TEMITM POCTY MICJs aJaNnTaliiHOro Mepiony, aje Malu
PI3Killli KOJIMBAHHS Y CIIOKUBaHHI KOPMY.

TakuM 4MHOM, CKOPOUYECHHS MiJICHCHOTO HEpioay a0
21 mo0Ou 3HWXKYE aAANTUBHUIA MOTECHIIAT POCTY MOPOCAT
000X TOpia, 3yMOBIIOIOYM OiNBIN BHpakeHY (iziomno-
TiYHy HANpyry i THEMYacOoBE NPUTHIYCHHS TPHPOCTIB.
OnTtuManbHUR  amanTHBHUE  picT, Mo 3a0e3medye
cTablIbHE CIIOKUBaHHA KOPMIB, MiHIMalbHI MPOSBH
Jiapei Ta MakcMMaJbHy peaji3alilo TeHeTHIHOTO IOTEH-
Iiay, JOcATaeThCsl MpPHU BiATy4eHHI y Bimi 28 nib,
HE3aJIe)KHO BiJl MOPOIHOT HAJIGKHOCTI TBAPHH.

OTpuMaHi B HAIINX JOCTIKEHHAX JaHi CBiA4aTh, 10
CKOpOYEHHS IiJCHCHOTO mepioxy mo 21 mobu icToTHO
BIUIMBAa€E Ha PICT 1 amanTamiifHi MOXIHUBOCTI MOPOCAT
000x mocmikyBaHUX mopia. CBHHKH 3a pPaHHBOTO Yy
21 no0y iX BiITyYeHHS BiJi CBHHOMATOK JIEMOHCTPYBAIU
pi3Ke 3HIDKCHHS CEepPeIHBOJO00BUX MPHUPOCTIB Y MEPioz
22-35 ni6 34-144r y CBHHOK MNOpOAM JaHApAC Ta
86—136 T, y TBapuH Benukoi 0ol mMopomu; abCONFOTHI
npupoctu cranoBwin 0,24-1,01 kr Tta 0,60-0,95 kr
BignosigHo. Ile 30iramocst 3 mikoM MposBIB mdiapei Ta
HEPIBHOMIPHUM CTIOXUBAHHSAM KOPMIiB, 1[0 CBITIUTH MPO
MICISABIUTYYHUIN CTpec 1 HEAOCTAaTHIO (PYHKI[IOHATBHY
3pUTCTE TpaBHOI CHCTEMH. AHAJOTIUHI pe3yIbTaTh
HaBeneHi y mocuimxeHHsx Campbell et al. (2013) [7],
Lalles et al. (2007) [14], me paHHe BimTydeHHS acoIi-
IOETHCS 3 TIOPYIICHHSIM TPaBJICHHS 1 3aTPHMKOIO POCTY
HOPOCHT.

BonHouac, micyisi 04aTKOBOTO MaJliHHS HPUPOCTIB,
PaHHBOBITYYEHI IOpOCATa JIEMOHCTPYBAIM KOMIIEHCA-
TOPHUH PICT, IO MPOSBISABCS y IOCTYIIOBOMY BiJHOB-
JIGHHI CepeAHBOJ000BUX MPHPOCTIB 1 CIIOKUBAHHS
KopMy. LIS 31aTHICTE KOMIIEHCYBaTH THMYacOBI BTPaTH
pocty Oynma OCOONMBO BHpaXE€Ha y CBHHOK IOPOIHU
JaHApac, Xodya KiHIIeBa JKMBAa Maca PaHHbOBIIITYYECHHX
TBapuH 3aJMIIANAcCs HIKY00 Ha 3,8—7,3 % MOpiBHIHO
3 mopocsaramu, BimmydenuMu y 28 ni6. [ToxiGHI 3akoHO-
MipHOCTI ommcaHi y pobotax Massacci et al. (2020) [16],
JIe 3a3HAYAETHCS, 10 PAHHE BiJUTy4eHHs 3HIKYE MOp(o-
JIOTIYHY 3pUTICTh KHUIIKOBOTO EITENiI0 Ta MOTipIIye
3aCBOEHHS TIO)KUBHHUX PEUOBHUH.

ITopocsara, Bimrydeni y 28 ni6, Manu OibII piBHO-
MipHHH picT 1 crabiTbHE CHOXHMBAHHA KOPMIB, a
CepenHb01000BI MPUPOCTH CTAHOBWIN 383 Ty CBHHOK
nopoau na"apac i 364 r y ix aHasnoris Benmkoi 61101, mo
MIEpEBHUIILYBaJIO IIOKa3HUKN PaHHBOBITy4eHUX Ha 7,3 %
i 3,8% sBimnoBigHo. Ili3Himie BiITydeHHS CHIPUSIIO
¢opmyBaHHIO  CTabOinbHOI  KHIIKOBOI  MikpoduopH,
Kpamiiii KoHBepcii KOpMy i 3HIKCHHIO PHM3UKY aiapei,
0 y3ro/pKyeThes 3 nanumu Pluske et al. (2018) [19].
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[lepeBarn BimrydeHHs y 28 1i0 NOSCHIOIOTHCS
OUThIIOI0 MOP(PO(DYHKIIIOHAIFHOI 3PLTICTIO TPaBHOI
CHUCTEMH, BHIIOK (EPMEHTATUBHOIO aKTHBHICTIO Ta
HasIBHICTIO MaTepUHCHKOTO MOJIOKA, sIKe OUIBII MpHUaTHe
JUIl CHCTEMH TPABJICHHS MOJIOJUX IOPOCST 1 MICTHTh
OionoriyHO akTWBHI pedoBmHH. Lle cTabimizye Mikpo-
(I10py KUIIEYHHKY, 3MEHIITY€ TIPOSBHU Aiapei Ta 3abe3re-
4ye MOCTYIOBHUH Mepexia Ha TBEPIUil KOPM.

OTpumaHi pe3yJbTaTH EKCIIEPUMEHTY IIiITBEPIIKY-
I0Th, IO CKOPOYEHHS MiJICHCHOTO TIepioAy IiIBHIILYE
CTPECOBiI HAaBaHTAXECHHS Ta THMYACOBO MPUTHIYYE PiCT
MOPOCST, NPOTE IXHSI KOMIIEHCATOPHA 3JaTHICTh POCTY
JIO3BOJISIE  YACTKOBO  BIHOBUTH TEMIH IPUPOCTIB.
Bignmydyennst y 28 ni6 3a0e3nedye cTaOUIbHIMIMI picT,
3HW)KEHHST 4YacTOTH Jiapei Ta Kpaily eKOHOMIYHY
e(eKTUBHICTb, IO Y3TOJUKYETBCS 3 Ppe3yiJbTaTaMu
BITUM3HIHUX 1 3apyODKHUX Jocimkens [7, 13, 14].

BucHoBku

BcraHoBneHo, 1m0 paHHE BIAIYYEHHS CBHHOK
y 21 o0y crpuduHsE 3HIKEHHS CepeIHBOJ000BUX MIPH-
POCTIB 1 MiJIBUIIEHHS 3aXBOPIOBAHOCTI Ha Jiapero y
MICISABUTYYHUH MepioJ, X04 y TOAAIBIIOMY Y HHX
NPOSIBIISIBCS  KOMIICHCATOPHUM PICT, OJHAK IIOBHOTO
BUPIBHIOBaHHS 3 TBapUHAMHU, BilyueHHMHU y 28 1i0, He
JOCSITHYTO 1 iXHS Maca MO 3aBEpIICHHIO JTOPOIIyBaHHS
BUsBMIACh Ha 3,9-7,5 %, MCHIIIOI MOPIBHSHO 3 aHAJO-
raMH BiaurydeHuMH y 28 mi0.

JoBeneHo, oo BiuTydeHHS CBUHOK y 28 ni0 3a0e3re-
Yy€e MEHIIY IXHHOTO 3aXBOPIOBAHICTh Ha Jiapero, BHIILY
IHTEHCUBHICTB POCTY, CTaOLIBHIIIIE CITOKUBAHHS KOPMIB 1
Kpally OIUIaTy KOpMiB, 3HIDKYIOUM BHTpaTd Ha mpodi-
nmakTuky niapei Ha 11-17 %.

BusHaueHo, 10 CBUHKH MOPOJM JIAHJpac Bil3Haua-
I0ThCSI BUIIUMHU TPHUPOCTAMH 1 OUIBIIOIO )KUBOIO Macoro
MO 3aKiHYCHHIO [OpPOILYBaHHsA, TOJI SK IX AaHaJIOTH
BeNuKoi OLI0i — Kpallow afanTamiiiHOIO CTIHKICTIO Ta
HIKYOIO YaCTOTORO Jriapei.

Ilepcnexmugoro nodanbuiux 00caiodiceHb € BUBYCHHS
BIUTHBY PaHHBOTO BiJUTy4EeHHs Ha KOMIICHCATOPHHMII picT,
CTaTeBe MAO03piBaHHSA, 3aIUTiITHIOBAHICTH Ta MOAANBILY
BIATBOPIOBAJIbHY 31aTHICTh PEMOHTHHUX CBHHOK.

Konduikr inTepecis

ABTOpHU CTBEPJUKYIOTH IIPO BIJICYTHICTH KOHQIIIKTY
IHTEepeciB 100 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JOCTIPKEHb.
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Diagnostic features of a chronic immunosuppressive viral process in a cat suspected of feline
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0. Galatiuk The article presents a clinical case of a chronic immunosuppressive viral process in a mixed-breed cat born in
E-mail: 2014, showing oral cavity lesions, anorexia, and dysphagia. The investigation was conducted stepwise during 2024
tveterinar@gmail.com at the veterinary clinic «Vet Center» («Vet+Klinika», Irpin, Ukraine). The diagnostic protocol included clinical

examination, haematological and biochemical blood tests, enzyme-linked immunosorbent assay (ELISA), and

- . R polymerase chain reaction (PCR). Immunological and molecular-genetic tests were performed at the «BALT»
Polissia National University, R X . 2 .
Staryi Blvd., 7, Zhytomyr, labboratorby (Kyiv, Ukrame.). Haematological ana.lyses were carried .01..1t using aut.omat.ed ' haematology and
10008, Ukraine biochemistry analysers (Micro-20Plus and HTI BioChem FC-120). Clinical observations indicated a prolonged
chronic inflammatory process in the oral cavity. A moderate leukocytosis with neutrophilic predominance (80,6 %),
relative lymphopenia (3,0 x 10°%L), and signs of viral suppression of the megakaryocytic lineage and systemic
immunodeficiency (P-LCR 9,9 %) were recorded. The biochemical profile revealed a combination of renal
dysfunction markers (creatinine — 273,5 umol/L, urea — 15,2 umol/L) and pronounced disturbances in lipid
(cholesterol — 7,36 mmol/L) and enzymatic metabolism (ALT — 51,2 U/L, AST - 21,9 U/L, amylase — 4547,5 U/L).
Serological testing (ELISA) detected antibodies against feline coronavirus structural proteins, indicating a prolonged
persistence of infection. Subsequent molecular-genetic examination (PCR) of samples from the upper respiratory
tract mucosa was positive for feline calicivirus antigen, regarded as a co-infectious factor capable of enhancing
immuno-inflammatory responses and contributing to the development of feline infectious peritonitis (FIP). Thus,
the diagnosis of calicivirosis did not exclude but rather confirmed the key role of immunosuppression in the disease
pathogenesis. The obtained results allowed the case to be interpreted as a probable dry form of FIP complicated by
calicivirus co-infection. This clinical case highlights the importance of comprehensive diagnostic approaches and
the recognition that severe co-infections often serve as markers of an underlying immunosuppressive state associated
with FIP.

Keywords: chronic viral process, immunosuppression, coronavirus infection, feline infectious peritonitis, viral
co-infection, Feline calicivirus.

JiarHocTU4HI 0CO00JIMBOCTI XPOHIYHOI0 iIMyHOAeNPECMBHOI0 BipyCHOI0 Npouecy y KoTa 3
NMig03poro Ha iHpeKUiHHNIH NePUTOHIT: KJIIHIYHMI BUIIAJ0K 3 BeTEPHHAPHOI NPAKTHKHU

C. I. TkauiBcekwuii | O. €. Tanatiok | T. O. Pomanummna | A. P. Jlaxman

ToTichKHH HAT[OHATHHII VY crarTi mpecTaBiIeHo KIIHIYHUI BUMAI0K XPOHIYHOT'O BipyCHOIO iIMyHOAETIPECHBHOIO IIPOLIECY Y KOTa METHCA,
yHiBepcuTerT, 2014 poKy HApOKEHHS, 3 YPWKCHHSAMH POTOBOI IOPOXHHWHH, AHOPEKCIEI0 Ta YTPYAHEHUM KOBTAHHSIM.
M. XKutomup, Vipaina JlocnimKkeHHs MpoBOAMIN NoeTanHo npotsiroM 2024 poky y BetepuHapHiil kniHini «Bet Lentp» («Vet+Klinikay)

(M. Ipminb, Ykpaina). JliarHocTHKa BKITIOYasa KITiHiYHE 0OCTEXCHHS TBAPUHH, TEMATOJIOTI4HI Ta O10XiIMiYHI aHaITi3H
KpoBi, iMyHO(GepmenTHuH anami3 (IOA) Ta monimepasHy JaHuioroy peakuiro (I1JIP). JlaGopatopHi iMmyHOJIOTUHI
Ta MOJEKYIIPHO-TeHEeTHYHI aHai3u BUKOHyBanu B labopartopii « BALT» (m. KuiB). 'emaTonoriuni gocmimkeHHs
IIPOBOJMIM 32 JOIIOMOIOI0 aBTOMAaTHYHUX TIE€MATOJIONiYHOro Ta OioxiMiduHoro amamizaTopiB Micro-20Plus Ta
HTI BioChem FC-120. KniHi4Hi cCOCTEpe)KEHHS CBi YN PO TPUBAJIMIT XPOHIYHHUHN 3amaIbHUM IPOLIEC Y POTOBIH
MOpOXKHHHI. BusBIeHO nomipHHil NeiikonnTo3 i3 HeliTpodinbHIM nepeBaxanHsM (80,6%), BiTHOCHY JliM(OIeHiI0
(3,0 x 10°m) Ta o3HaKH BIpYCHOrO BIUIMBY HA MeETrakapionUTapHHUII POCTOK, CHCTEMHOI iMyHomempecii
(P-LCR 9,9 %). bioximiunuii mpo¢ias NEMOHCTpYe HOEAHAHHS MapKepiB HHUPKOBOI MUCOYHKINI (KpeaTHHIH —
273,5 MKMOJIB/J1, cedoBUHA — 15,2 MKMOJIB/TT) Ta BUPaXKEHUX MOPYLICHB JIIAHOTO (X0JIeCTepHH — 7,36 MMOIB/I) i
exsumHoro oominy (AnAT — 51,2 Ow/n, AcAT — 21,9 On/n, aminaza — 4547,5 On/n). Ceponoridne TOCIiHKSHHS
(ELISA) BusIBUIIO aHTHUTLNA 10 CTPYKTYPHUX O1KiB KOPOHABIpPYCY KOTIB, IO CBIAYHIIO IIPO TPUBATY IEPCUCTEHIIIIO
indexuii. ITomanpme MonexymspHo-reHetnyne pocuimkeHHs ([1JIP) 3i 3pa3kiB 31 cIM30BHX OOOJIOHOK BEPXHIX
JIMXAJIbHUX IUISIXIB 1aJ10 MO3UTUBHUI pe3y/IbTaT HAa AaHTHI€H KaJilUBIPYCY, KUl pO3TIIANA€ThCA AK KOiH(EKIIHHUIA
YMHHUK, 3JaTHUH MOCHJIIOBATH iMyHO3amnajbHi HPOLECH Ta CIPUATH PO3BHUTKY iHdekuiiiHoro nmepuronHity. Omxe,
JiarHO3 KaNilWBipo3y HE BHKIIOYAB, a JIHMIIC MiATBEP/PKYBAaB KIIOYOBY DOJNb IMyHOCYHpecii B IHaToreHesi
3axBopioBaHHsA. OTpHMaHi Pe3yJbTaTH AO3BOIMIN PO3TIAATH KIIHIYHUN BUMNANOK K IMOBIpHUH iH(eKmiiHMHA
MIEPUTOHIT CyXOi (OPMH, YCKIATHCHUH KaJilMBIpycHOIO KoiH(ekuicro. Lleil BUmamok imrocTpye BaXKIUBICTH
KOMIUIGKCHOI [IarHOCTHKHM Ta PO3YMIHHS TOro, IO BaXKKi KOiH(EKUii YacTo € MapKepoM OCHOBHOIO
IMyHOJICTIPECHBHOTO CTaHy, 3yMoBieHoro FIP.

KaiouoBi cioBa: XpoHidHHH BIpyCHHH Iponec, iMyHOAENpecis, KOpoHaBipycHa iH(eKis, iHpeKmiiHni
MIEPUTOHIT KOTIB, BipyCcHa KOIH(PEKLisl, KalilMBipo3.

Biomiorpagiunaunii omuc pus wmryBauus: Txaviecokuii C. I1., Tanamiok O. €., Pomanuwuna T. O., Jlaxman A. P. JliarHocTH4HI 0COOIMBOCTI
XPOHIYHOTO iIMyHOJEIPECHBHOTO BipyCHOT'O IPOIIECy y KOTa 3 Mif03pOoI0 Ha iH(EeKIiHHNII IePUTOHIT: KIiHIYHUH BUIIAJOK 3 BETEPHHAPHOI IPAKTHKH.
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Beryn

XponiyHi BipycHi iH}ekuii KOTiB, 30KpeMa Ti, IO

CYNPOBO/KYIOTBCS ~ IMYHOJICIIPECUBHHMH  CTaHAMH,
3YMOBJICHHMH  B3a€MOJIIEI0  JICKUIBKOX  MATOTCHIB,
CTaHOBJSITh 3HAYHY [IarHOCTHYHY Ta JIIKyBaJbHY

mpobieMy B CydYacHili BeTepmHapHiIH mnpaktumi [15].
OpHi€ero 3 HaWOUTHII HeOE3MEeYHNK Ta MOMIMOPHHX 3a
KIIIHIYHUMH TpOsBaMH XBOPoO € iHPEKIiiHHUH IEPUTOHIT
(FIP), mo cripH4MHIOETHCSI MyTaHTHUM IITAMOM KOpPOHA-
Bipycy kotiB (FCoV) [4, 23]. ¥V cBiTOBi#i CTpyKTYpi
BIPYCHHX 3aXBOPIOBaHb KOTIB KOPOHABIPYCHHH €HTEPUT
MOCiIa€ OJIHE 3 MPOBIAHUX MICI[b, IEMOHCTPYIOUH 3HAYHY
reorpadiuHy BapiaOeNbHICTh TOIIUPEHHS. 30KpeMa,
32 JaHMMHU eMi300TOJIOTIYHOTO MOHITOPHHTY, HOTO
YacTKa cepell BIpYyCHHX IH(EKIiH KOTIB CTaHOBHUTH: B
Apctpamii — 34-54 %, Xopsarii — 42 %, Yecskiii
PecnyOumitii — 63 %, Ha Tamamarocekux Ta DonkineHna-
CBKHX ocTpoBax — Omm3pko 10 %, y ®panmii — 17 %,
Himeaunni — 62 %, ['penii — 10-19 %, Itamii — 19-51 %,
Benukiit Bpuranii — 20-65 %, CHIA — 56 %, Kurai —
12,7 %, SAnonii — 31-67 %, Kopei — 7-14 %, Manaii3ii —
70-90 %. Taka pO30IXKHICTH IOKAa3HUKIB 3yMOBIICHA
BIIMIHHOCTSIMH y KJIIMaTHYHUX YMOBax, HIJILHOCTI
MOTY AL, PiBHI BETEPUHAPHOTO HATIISAY Ta IHTCHCHB-
HOCTI TIeMiHHOTO po3BeneHHs [29]. KimrouoBoto 1aHKOI0
B martoreHe3i FIP e #ioro iMmyHocympecwBHa mis, IO
peami3yeTbesl uepe3 mpsiMe ypaxenHs T-miM@oruTie ta
Makpodaris, 10 MPHU3BOAUTH JI0 MOPYIICHHS KIITHHHOL
Ta TyMopaibHoi iMyHHOI Bigmosini [13, 20]. Ls imyHo-
Jerpeciss He Jjume oOymoBioe mnporpecyBanHs FIP,
ane 1 CTBOPIOE CHPUSATIMBI YMOBH JUISl pEakTHBALlii
JaTeHTHUX IH(EKIiH a0o TSHKKOTo mepediry CymyTHiX
3aXBOpIOBaHb [19].

Cepen HainommpeHimmx Koindexuiif, mo cymnpo-
BokytoTh FIP, ocobnmBe Micie mocifae KamiluBipyc
kotiB (FCV) [1, 12, 30]. Xouya FCV TpaguuiiiHo acori-
I0ETBCSL 3 PECHIpaTOPHUM CHHAPOMOM Ta CTOMAaTHTOM,
ane Ha Tl IMyHOIE]IUWTY, 3YMOBJIEHOI'O KOpOHa-
BIpyCHOIO iH(QeKUi€o, Horo mepedir Moke HaOyBaTH
0COOJIMBO arpecWBHHX, CUCTEMHUX GopM [7, 27]. Bax-
KW BUPA3KOBUI CTOMATHUT Ta T1HTIBIT, IO HE MiAMAI0ThCS
CTaHIapTHIH Teparrii, MOXXyTh OyTH HE IIEPBUHHAM 3aXBO-
PIOBAaHHSM, a KIIHIYHUM MapKepOM TIHUOOKOTO TPHUTHi-
YeHHs iIMyHHOI BignoBizi, ingykoBanoro FIP [25]. Orxe,
BuHHMKHeHHs KoiHdekuii FIP ta FCV ¢opmye 3amkHeHni
naroreneTvdyHuid 1wk FCoV  npurHiuye iMyHHY
cHUCTeMY, L0 IPU3BOIUTH 10 HEKOHTPOJILOBAHOT peruTiKa-
uii FCV [6], sikuii, CBO€I0 4eproro, MmiJCHIIOE CUCTEMHE
3amajieHHs] Ta IHTOKCHKalilo, Iie Oijblie MOTipHIyrouu
nepe0ir OCHOBHOTO 3axBOpIOBaHHA — iH(QEKLiHHOTOo
MIEPUTOHITY.

JliarHOCTHKA CXOXKHMX BHUIIAJKIB BUMAara€ KOMILICKC-
HOTO MiJIXOAY, IO TIOENHYE OINHKY KIIHIYHUX CHMIITO-
MiB, TI€MaTOJIOTIYHMX, OIOXIMIYHMX TIOKa3HMUKIB Ta
pe3ynbTaTiB crnenudivanx gadopatopanx TecTiB (IDA,
IJIP). Komrutekc mabopaTopHHX 3MiH, IO BKIIOYAE
JeWKOUMTO3 Ha T JiMQoONeHii, rineprporeineMilo,
MiBUIICHHS aKTUBHOCTI MEYiHKOBUX (DEPMEHTIB Ta 1HIII
HecrenudiyHi MapKepy 3ananeHHst, popMye IiarHoCTHIHHI
narTepH, BHUcOKoiH(popmaruBaui mis FIP [16, 21, 26].
OpHaKk  HasBHICTh  BA@XKOTO  CTOMAaTHTY  CIIYTYE
KPUTHYHO BXJIMBAM KIIHIYHAM I1HIUKATOPOM, IO

BKa3zye Ha MOXJIMBICTh IMYHOJENPECHBHOI KOIH(EKII,
ska moTpedye mopaneinoro Bepudikamii [3]. Y mpomy
KIIHIYHOMY BHIAJKy pO3MIISAAIOTHCA  JIIarHOCTHYHI
OCOOJMBOCTI Ta MATOTCHCTHYHI B3a€EMO3B’S3KH XPOHIY-
HOTO BIPYCHOTI'O IMYHOAENPECHBHOI'O IpOLECy Yy KOTa
3 migTBepmKeHoro koindekmiero FIP Ta kamimusipo3sy,
0 MiJKPECTIOE BaXXJIMBICTH IHTETPATUBHOI OIIHKA
nabopaTOpHUX TaHUX IS BipOTigHOI Bepudikarii maTo-
JIOTIYHOTO CTaHYy.

Merta p0caiaKeHH

Mera poGoTH: IpoaHali3yBaTH KIiHIYHI, reMaTo-
JoriuHi Ta OIOXIMIYHI TMOKA3HUKH, IO BiIOOpaXKaroTh
PO3BHUTOK XPOHIYHOI'O BIPYCHOTO IMpoLeCy y KoTa 3
mio3por0 Ha IHQEKIIHHUA TEPUTOHIT, Ta OI[HUTH
MOXIIMBHH 3B’S130K MDK KOIH(EKLI€I0 KalinuBipycy i
AKTHUBAIII€}0 KOPOHABIPYCHOT iH(pEKIIil.

3asoanus pobotu:

- BU3HAYNTH KIIHIYHI, T€EMATOJOTI4YHI Ta OloXiMIYHI
3MiHHM Y KOTa 3 TiI03pOt0 Ha iHQEKIiHIA TEpUTOHIT;

- OLIHUTH O3HAKM IMYyHOJempecii, XapakTepHi i
XPOHIYHOI'0 BIpyCHOTO MPOIIECY;

- 3’siCyBaTH MOJIJIMBHH 3B’SI30K MK KOIH(EKIi€0
KaJIiMBIPYCY Ta aKTHBAII€I0 KOPOHABipycHOT iH(eKii.

Martepiann i MmeToau

006’ exToM criocTepesxeHHs OyB KiT Metuc, 2014 poky
HapODKCHHS, Macor 4,3 Kr, SKUi MPOXOJUB KIIiHIYHE
oOcTe’keHHS y BeTepuHapHiil kminini «Ber LleHTp»
(«Vet+Klinika») (m. Ipmiab, Ykpaina) 2024 poxy. Ilix
Yac MEePBUHHOTO OISOy B MoToMy 2024 poKy BIaCHUKH
JOCTaBWJIM TBapuHy 31 CKapramMy Ha amarito, BTpaTy
amleTUTy, YTPyJHEHE KOBTaHHS, TalliTO3, 3alaleHHs
siceH (puc. 1).

Puc. 1. Anarist y XBoporo KoTa

Scientific Progress & Innovations e 28 (4)

117



[Ipu kiniHIYHOMY OOCTE)KEHHI BCTAHOBJICHO TiHTIBIT,
CTOMATHT, TiNepeMilo CIN30BHX OOOJOHOK, OOJIIOYICThH
IpU BIIKPHBaHHI poTa, pyHHyBaHHS 3y0iB (puc. 2),
1 301IBLICHHS MIALIEICTTHUX JTIM(OBY3IIB.

Puc. 2. BincyTHicTb 3y0iB y XBOPOTo KOTa

Temmeparypa Tina 3anumianacs B Mexax (hizionoriu-
noi Hopmm (38,3 °C). Ha mnepmomy erami (1roTHii
2024 poky) NpOBEJCHUI 3arajJibHUN KIIHIYHUI aHami3
KpOBi Ta 0iOXiMiYHE IOCTIKCHHS U OLIHKH CTaHy
CHCTEMH KPOBOTBOPCHHS, (YHKIIN MMEYiHKH Ta HHUPOK,
a TaKo)X HasBHICTh 3alalibHUX peakmii. Jpyruil eram
IiarHOCTUKHU OyB MpoBeaeHui y TpaBHi 2024 poxy, KOIu
Oyno BHKOHaHO iMyHOQepMmeHTHHI aHam3 (IDA) mns
BUSIBJIICHHSI aHTHTLI JI0 BipyCy iH(QEKIITHOTO IEPUTOHITY
kotiB (FIPV). ¥V BepecHi TOro * poky NpoBeiId MOJIEKY-
nsipHo-reneTndHe nociimkenns (I1JIP) ans BusiBneHHs
aHTUTEHY KOTA4YOr0  KalilMBIpyCy, SKHA  MOXKe
BUKJIMKATH YPaXE€HHS CIM30BHX OOOJIOHOK 1 MPOBOKY-
BaTH BTOPHHHI iIMyHOMNaToJoriuHi cranu. ['emaronoriyui
MOKa3HUKHM JIOCHIPKYBald 32 JIOTIOMOTOI0 aBTOMATHY-
HOTO TeMaToNIOTiYHOro  aHamizaropa Micro-20Plus
(Bupobnux: PZ Cormay S.A., [lonkima), 6GioxiMiduHi — Ha
HTI BioChem FC-120 (CIHA) i3 3acTocyBaHHSIM
peaxtusiB ¢ipmu PZ Cormay S.A. (ITonbma). ImyHnodep-
MeHTHHH aHanmi3 (IPA) Ta mnomimepasHy JaHIIOTOBY
peakuito (IIJIP) BukonyBamu B sabopatopii «BALT»
(M. KuiB). Bizyamizanitini mocmimkerss: Y3J] xBopux
koTiB mpoBoawiH anaparom LOGIO P6 PRO, pentreno-
rpadiro — amaparom Univet.

OTpuMaHi pe3yibTaTH ONPaIbOBYBAM 3 ypaxy-
BaHHAM KJIHIYHOTO CTaHy TBapWHM, MLIO JO3BOJIWIO
3IICHUTH KOMILUIEKCHY OLIIHKY Nepediry 3aXBOpIOBaHHSI.

ITig wac qiarHOCTUKYU KIIHIYHOTO BUIMAIKY TOTPUMY-
BaJINCSI BUMOI' OIOETMKM Ta TYMaHHOT'O CTaBJICHHS JIO
TBapuH, IO BiANOBinae «EBPONEHCHKIM KOHBEHLIT IPO
3aXMCT XpeOCTHHX TBAapHWH, SKI BUKOPHCTOBYIOTHCS
JUISl eKCIICPUMEHTAJIbHUX Ta IHIIMX HAYKOBHX IiJen»
(Ctpacoypr, 1986) [14], a Tako)k YHHHOMY 3aKOHO-
IaBCTBY YKpaiHu, 30kpema 3akoHy Ykpaimm «IIpo
3aXHUCT TBapWH Bi KOPCTOKOTO TOBOLKEHH» Ne 3447-
IV Bix 21.02.2006 [31]. Yci kniHIYHI TpOLEIYPH, OTIIIL,
BimOip Marepianmy (KpoOB, CIM30Ba POTOBOI MOPOXHUHU
TOIIO) 3AIHCHIOBAIIN 3 MiHIMi3ami€0 TucKoMpOopTy Ta 6e3
3alOJIisTHHS. HEBUIIPABJAHOTO OOJNI0 YHM  CTpPaKAaHb
TBapuHi. BracHuKM TBapMHM Hajganu 3roJy Ha BUKO-

PHCTAHHS Pe3yNbTATiB KIHIYHOIO BUIAIKY B HAyKOBHX
myOumikanisx, gortorpadiii TBapuHH, 1i KIMYKHA, a TAKOXK
IHIIMX JaHUX, HEOOXITHHUX JJIs HAYKOBOI iHTepIpeTarii
BUTIAAKY. [Ipu IIbOMY IEpCOHATBbHI NTaHI BIACHUKIB HE
PO3TOJIOIIYIOTECS, 3BKAIOUX Ha JOTPUMAHHS MPUHLHUITY
KOH(1ACHIIITHOCTI.

Pe3yabTaTH Ta iX 00roBopeHHs

Y XBOpOro KOTa pEECTPYBAIM TiHTIBIT, CTOMATHT,
BUMIA/IIHHSA 3y0iB, TilepeMilo CIN30BHUX, OOMIOYICTD MPH
KOBTaHHI, 3HVDKEHHS alleTUTY Ta CXyIHEeHHs. BincyTHicTb
rinmeprepmii Ta cTabijbpHA 3arajbHa aKTUBHICTb CBIUUIIN
PO BiTHOCHO KOMIICHCOBaHHIA Tepedir mporiecy, IIo
TUIoBO [yt cyxoi gopmu FIP abo xponiuHoi BipycHOI
iHpeki [5].

3aranbpHUi aHali3 KpOBI JIEMOHCTPYBaB IOMipHUM
neiixoruros (18,8 x 10°m) 3 meiitpodimiero (80,6 %) Ta
BigHOCHOIO JiMomneniero (3,0 x 10%m), mo Bka3ye Ha
aKTUBHY 3alajbHy peakmito (maédna. I), sixka Moxe OyTH
IHAyKOBaHA SIK OaKTEepiaNbHOIO CYIyTHBOIO IH(EKIIE0
POTOBOI TOPOXHUHH, TaK 1 Bipyc-omocepenKoBaHUMHU
MpoLecaMy i3 MpPUETHAHHSAM BTOPUHHOI OakTepiajabHOT
inBasii [28]. Jlani pentreHorpadii rpyHoi KIITKH KOTa
JIEMOHCTPYIOTh TOCWJICHHS Ta WYiTKy Bi3yaizalito
OpOHXIQJILHOrO MAJIOHKa, IO TPOSBISETHCS TIOTOB-
IIEHHSM CTiHOK OpOHXIB 1 BUPaKEHOIO MEpUOPOHXiallb-
HOM 1H(IBTPALIEI0, MEPEBAXKHO B KAyAaJbHUX YaCTKAX
JereHiB.  BiacyTHiCTP  BHUpaXCHHX  aJbBEOJSIPHUX

3aTeMHEHb a00 KOHCONIJAIliii CBITYATH HAa KOPHCTHh
OpoHxiTy 0e3 03HaK MHEBMOHII (puc. 3).

Puc. 3. O3naku OpoHXITY npH peHTreHorpadii rpygHol
KITIITKH XBOporo koTa, Univet

OTxe, PEHTICHOJOTIYHA KapTHHA Y3TOIDKYEThCS 3
nabopaTOpHUMHU  pe3yNbTaTaMd  Ta  KIIHIYHAMHA
NpOsSBaMY, IMIATBEPIXKYIOUM 3amlalbHUAN Ipouec Y
JMUXANBHUX UIIXaX — OPOHXIT Y KOTa, HIMOBIpHO BipyCHO-
OaktepiampHOTO  TreHe3y.  IlomipHUH  MOHOIMTO3
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(MID - 0,7 x10%n, MID — 3,5 %) 10JaTKOBO CBiTYUTH MPO
TpuBaJIMii a00 cyOXpoHiuHMI XapakTep 3anaineHns [17, 20].

Taoauns 1
I'emaToOMOTiIYHI MOKA3HUKU KPOBI XBOPOT'O KOTa
(10.02.2024 p.)

IokazHuk PesynbraT Hoqu AH
KOTIiB
WBC (neiikounTn) 18,8%10%n 5,5-19,5
LYM (mimbonurn) 3,0x10%xn 0,8-7,0
LYM (nimdornmTr) 15,9% 12-45
MID (MOHOHI/ITPI, e03uHO (i, 0,7%10%x 0-1.9
6a3oimm)
MID QVIOHOLII/ITH, eo3uHo i, 3.5% 2.9
6a3oimm)
GRA (rpanynonutn) 15,1x10°%n 2,1-15
GRA (rpaHysiouuTn) 80,6 % 35-85
RBC (eputpounTn) 8,83x10'%/n 4,6-10,0
HGB (remorno6in) 141 t/n 93-153
HCT (remaroxpur) 37,5 % 28-49
MCYV (cepenniit 06’eM epuTponura) 42,5 fL 39-52
MCH (cepegmn BMICT TeMOTIIO0IHY 16 ur 1321
B €PUTPOLIMTI)
MCHC (cppez{ﬂﬂ KOHIEHTPAList 376 300-380
reMOrI00iHy B €pHTPOLHTI)
RDW-CV (bKOCd)‘ Bapiarii 06’ emy 13.4 % 14-18
EPUTPOLIHTIB)
RI?W-SD (CTaHnapTHe BiOXWICHHS 29.9 fL 35 56
00’€My €pUTPOLIUTIB)
PLT (TpomGoruTH) 323x10°n 100-514
MPV (cepenuiit 06’eM TpomOOIHTA) 7,9 fL 5-11,8
PDW (KOC(I?, HEOHOPITHOCTL 12,9 fL 10-18
TPOMOOIUTIB)
PCT (tpombokput) 0,257 % 0,1-0,5
P-LCR (BesuKi TPOMOOIIMTH) 9,9 % 1343

Eputporurapni nmokasamku (RBC, HGB, HCT) —
B Mexax (i3ioNoriyHMX 3HAueHb, IO BKa3y€ Ha
BIZICYTHICTh BUPQ)XE€HOT aHeMil Ha MOMEHT JIOCIIiPKEHHSI.
3umxenns napamerpie RDW-CV i RDW-SD, iimoBipHo,
CBIIYMTH NPO BiJICYTHOCTh aKTHBHOI pereHeparii epurpo-
mutiB. TpomOormrapHi mnokasuuku (PLT, MPV,
PDW-SD, PCT) 3HaxomaTbcst y Mexax peepeHTHHX
3HAY€Hb, OIHAK 3HI)KEHHS YaCTKU BEIUKHUX TPOMOOLIUTIB
(P-LCR 9,9 % — Hnx4e pedpepeHTy) MOXKE CBIAIUTH TIPO
3MEHIIIeHHS TPOMYKIi HOBUX (TIraHTCHKUX) TPOMOO-
OUTIB y KICTKOBOMY MO3Ky abo mpo iX TixBUIICHE
CTapiHH:/3HOIIYBAaHHS y TMepu(epruIHOMYy KpPOBOTOII.
Taki pe3ysibTaTh MOXKYTh OYTH HAcIiJIKOM BipyCHOTO
BIUIMBY Ha MerakapioluTapHHHA pOCTOK ab0 CHCTEMHOL
iHTOKCHKaIii [2].

bioximiuHuii Tpo(iNb AEMOHCTPYBaB IOE€JHAHHS
MapkepiB  HHUPKOBOi  AMCOYHKUIT Ta  BUpPaKEHHX
MOPYIICHB JIIMITHOTO ¥ EH3UMHOI0 00Miny (maon. 2).

Tabumnus 2
BioxiMigHi MOKa3HUKHU KPOBi XBOPOTO KOTA
(10.02.2024 p.)

IToxasHuk PesynpraT Hopwma mmst koTiB
I'mroko3a 7,36 MMOITB/ 1T 3-5
3arajgbpHui 617I0K 75,9 v/n 55-75
Kpearunin 273,5 MKMOJIB/II 80-160
CeuoBuHa 15,2 mmomb/a 3,5-11
ITT 4,47 On/n <5
AnAT 51,2 On/n <55
AcAT 21,9 O/n <25
XouecTepuH 7,36 MMOJIB/IT 1,8-4,0
Awminasa 4547.5 On/n 500-1650

A3zotemist (kpeatuHiH — 273,5 MKMOJIB/JI, CCUOBHHA —
15,2 MmkMonb/iT), HWMOBIpHO, 3yMOBJICHa SK  TIpe-
peHanbHUMH  (akTopamu  (merigparamis Ha  (oHI
aHOpeKCii, 3HWKeHH: nepdy3ii), Tak 1 BjIacHe peHaJIbHOO
HUPKOBOIO HEJOCTATHICTIO, JECTPYKTHBHUMH 3MiHAMH
B HHpKax (puc.4) Ta HMOBIPHOTO BAaCKyIITy, TIPHTAa-
manHoro FIP [22], BHacmigok 3amydeHHS HHPKOBOI
MapeHxiMH depe3  IMyHOOIIOCepeAKOBaHI  3amaibHi
3Minu [8, 11].

MI0.2TIS 0.1

3

- =

Puc. 4. [lecTpyKTHUBHI 3MiHH JIiBOT HUPKH XBOPOTO KOTA,
LOGIO P6 PRO

[Ipo mouaTkoBe YIIKO/PKEHHS NEYIHKH CBiI4MiIa
nomipHa rinepdepmenremis: AnAT — 51,2 O0xp/n Ta
AcAT 21,9 On/n, aTTT 4,47 On/n. IlinBuinesa KOHIEH-
Tpauist Oinka 10 BepxHboi Mexi (75,9 r/m) Ge3 o3Hak
XoJyiecTady, HWMOBIPHO, 3yMOBJIEHA 3POCTAHHSM pIBHA
mIOOYIHIB Yy CHPOBATIi KPOBI, IO XapaKTepHO IS
xpoHiuHNX iH(pekuiiHnx ado imynHmx npomeciB (FIP,
FIV), ne came migBumeHHs TIOOYITIHIB 1 3HIKEHHS CITiB-
BiTHOMICHHS adbOyMiH/TIOOYIIHN MAalOTh AiarHOCTHYHE
3HaveHHs [19].

Bupaxkena  rimepxosjectepuHeMis  (XOJIECTEpPHH
7,36 Mmmonb/i) Moxke Oyt obOymosneHa 3 FIP-moB’s3a-
HUM MeTaOOiYHIM CHHAPOMOM BHACIIIOK 3MiH OiNKO-
BOTO TPAHCIIOPTY Ta 3POCTaHHSAM LUPKYIAMii IMyHHHX
KOMIUTEKCIB [28].

Bucoka aktuBHicT aminasu (4547,5 On/n) HaiiMmo-
BipHIIIIE [TOB’53aHa HE JIMIIE 3 MOXKINBUM YIIKO/KSHHIM
HiITYHKOBOT 3a103H, a ¥ i3 HOpYIIEHHSM HHPKOBOTO
KJIipeHcy Ha Tii azoremii. ToMy miBUIIEHHS BMICTy
(hbepMEHTY BBaXXaEMO 3a TMOTCHIIHHO KOMOIHOBaHUI
e(peKT HHMPKOBOi HEJIOCTaTHOCTI Ta pe3yibTaT BTO-
PHHHOTO €H3UMHOTO CTPeCy KOMIUIEKCIB [28].

VY tpaBui 2024 poky Oynu BHABICHI aHTHTLNA IO
nporeiny N oOonmonkn kopoHaBipycy (FIP) y IDA-
nmocaimxerHi (ELISA), mo miaTBepIKyBaio MepCuCTeH-
mito KopoHaBipycHoi iHGexmii (puc. 5 A). IIJIP-tect
31 3MHBaMH 3 HOCA, POTOBOI MOPOXKHMHHU Ta HOCOTJIOTKH,
MPOBEJICHUI Y BEPECHI LIbOTO X POKY, BUSBUB aHTUICH
KaliIUBIpYCy, SIKMH MOX€E CHPUYMHATH BTOPHHHE
NPUTHIYEHHS] IMyHHOI CHUCTEMH Ta MOCHIIIOBATH PH3HK
posButky FIP (puc. 5 b).
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Nowkazee PevynsTat Pehepenr 3Maqern (HOpMa)

Kaniumsipyc kotie / Fefine calicivirus, kom HETaTHBHMA
(3Mmusn £ KOWIOKTHEM, HOCA, POTOFNOTIN,
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TNixcap - nabopant Konwnesio L.O.

Puc. 5. Pesynbratn imyHOMoTi9HOTO (A) Ta MOJIeKyIsipHO-reHeTHHOTO (B) mocimKeHHs XBOpOro KoTa

Cxoxi MexaHi3MH omucaHi y poborax Pedersen
(2014), Kipar et al. (2014), sxi Bin3HayarOTH pPOJIb
koiH(dekuiii y mneperBopeHHi natentHoro FCoV Ha
narorenny ¢opmy FIPV [18, 24].

KommiekcHuid aHani3 KIIHIYHHX O3HaK, Jiaboparop-
HUX JaHHX i3 CEPOJIOTTYHUMH Ta MOJIEKYJISPHO-TeHETHY-
HUMH Pe3yIbTaTaMH{ CBITYHUTH PO HASBHICTH B OPTaHI3Mi
KOTa XPOHIYHOTO  BIPyCHOTO IMYHOJIEIPECHBHOTO
mporiecy 3 MIO3pOI0 Ha BipyCHHH NEPUTOHIT KOTIB.
I®A BepudikyBaB HasBHiCTH aHTHUTIT 1m0 FIP, mo
BioOpaXkae TEPCHCTEHINI0 KOpOoHaBipycHOI iH(pekmii i
¢dopmyBaHHS TyMopanbHOi BimmoBimi. Ilo3uTHBHMIA
pesyabrart y [1JIP Ha kaninuBipyc J€MOHCTPYE aKTUBHY
CYIIyTHIO BIpYCHY iH(EKILil0 POTOBOi MOPOXXHUHH, SIKa
MOXE SK Oe3[0CepeHb0 CHPUYMHIOBATH BHPAXKECHUI
CTOMATHUT/TIHTIBIT, TaK 1 OINOCEPEIKOBAHO CIIPHUSATH
IMyHHIH jaucperymsiuii (depe3 JIOKalbHE 3amajieHHS,
BTOPMHHY OakTepiajbHy 1HBa3ilo, Ta IMyHOJENpECilo),
0 MOTeHIiiHO miaBuIye pu3uk myTanii FCoV y FIPV
Ta peaizarii Bxe Myroanoi popmu [9, 10]. HesmaTHicTh
IMyHHOI CHCTEMH KOHTPOJIOBATH HaBiTh THIOBUI IaTo-
TeH, SK KaJiUBIpyC, pO3MIAAAIOTECA SK IPIMUH
HACIZOK TriIMOOKoi iMyHoxempecii, iHmykoBanoi FIP.
Came Ha TJIi IMyHOJIEIIPECHBHOIO CTaHy, CIIPHYHMHEHOTO
KOpOHaBIpyCcOM, Yy Malli€HTa pPO3BHHYBCS arpecHBHUIl
BUPA3KOBHH CTOMAaTHT, IO MOCIYXUB «BXiTHUMH
BOpPOTaMm» JUIsi CHCTEMHOTO 3amajibHOro npouecy. Tomy
JliarHO3 KaTIIMBIPO3y HE BUKIJIIOYAB, a JIUIIIE MiATBEPIKY-
BaB KJIFOYOBY POJIb IMyHOCYTIpecii B TaTOreHe31 3aXBOpIo-
BaHHA. OTxe, cUCTeMHE 3amaiieHHs (HeHTpodimis),
rinepnpoTeiHeMisi, TilepXoJeCTepHHEMis W a30TeMis
CTBODIOIOTh  KIJIIHIKO-Ta0OpaTopHy  KapTUHY,  SIKY
KOPEKTHO TPaKTyBaTH SIK «IMOBIpHHUH (I1i03pIOBaHHN)
iH(peKuiHHUN EepUTOHIT cyxoi popMm» Ha (QOHI KaTinu-
BipycHoi koiHdekuii. Llel Bunaaox imocTpye BaXXIUBICTD
KOMIDIEKCHOT JTIarHOCTUKH Ta PO3YMIHHS TOTO, IO BaXKKi
KOIH(EKII 9acTo € MapKkepoM OCHOBHOTO IMyHOJEIpe-
CHUBHOTO CTaHy, 3ymoBineHoro FIP.

BucHoBKkH

1. [IpoBeeH1 KiIiHIYHI, FreMaTOJIOTIYHI, O10XiMiYHI Ta
CEepOJIOTIYHI JOCIIKEHHS JIO3BOJIWIIN 11€HTU(IKYBaTH
XPOHIYHUI BipyCHO-IMyHHHUI Hpoliec y KOTa, 3yMOBIIe-
HUH cyxo10 (opMOI0 1H(DEKIIHHOTO IEPUTOHITY, epedir
SKOTO YCKJIaTHUBCS KOIH(EKITIEI0 3 KATIIHBIPyCOM.

2. [NoeramnHe 3acTOCYBaHHS AiaTHOCTHIHUX METOIIB —
Bix 6a30BuX jabopaTtopHmx aHamiziB mo I®A ta ITJIP —
BUSIBUJIOCS €(PEKTUBHUM JUISl TIOTICPEAHBOI JiarHOCTUKH
FIP naBiTh 0e3 mpsimoro BusiBieHHS BipycHoi PHK,
0 TIIKPECIIOE BaXXIUBICTh KOMIUIEKCHOTO TiIXOIy
y KIIHIYHIA BETEpUHAPHIN MPAKTHLII.

3. Amarisi, mporpecyrYe BHCHAXCHHS, 3allajibHi
IpPOIIECH Y POTOBIM MOPOXKHMHI, HEHPUT Ta PO3BUTOK
OpOHXITY  JEMOHCTPYIOTh  CHCTEMHHH  Xapakrep
Ypa)keHHs1, BIaCTUBHI XPOHIYHUM BIpYCHHM IIpoOLiecaM y
KOTiB, 1 MIATBEPMKYIOTh HEOOXITHICTH HOCIIIKCHHS
kpoBi y IDA Ha BHABNCHHA CreU(IYHUX AHTHUTII IO
KOpOHaBipycy ~ ab0  TpOBEIEHHS  MOJIEKYJISIPHO-
TCeHeTUYHOTO aHANi3y TKaHWH YW OlOJOTIYHUX piauH
s BusenenHs PHK  Bipycy, T00TO OCTaTogHOTO
migrBepmkeHas FIP.

Tlepcnexmueu nodanvuuux 00CioNceHs

[Momanpmm  AOCTHIIKEHHS JOIJIBHO CHPSIMYBaTH
Ha TOTrTHOJIeHe BUBYCHHS POJIi KOIH(EKIiH y PO3BUTKY
@I, a TakoX AOCTiHKEHHS €(PEeKTUBHOCTI IMyHOMOIY-
JIOIOYMX 3ac00iB y KOTIB i3 XPOHIYHHUMH BipyCHHMH
iHQeKisAsMK I TIONEpe/PKeHHsI aKTHBallii KOpOHa-
BIpYCHOT'0 Ipo1LeCy.

KouduaikT inTepeci
ABTOpPH CTBEPIKYIOTH TIPO BIICYTHICTH KOH(DIIKTY

iHTEpeciB 1100 iXHBOTO BHKJIAQy Ta pe3yJbTaTiB
JOCIIDKEHb.
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Toxocariasis is one of the most widespread parasitic diseases, characterized by a complex pathogenesis, prolonged
course, and systemic damage to the organs and tissues of the host organism. Migration of Toxocara larvae is
accompanied by mechanical tissue injury, development of inflammatory reactions, immune disturbances, and
metabolic disorders, which results in significant alterations in the functional state of the hematopoietic system and
internal organs, primarily the liver. In this regard, the study of morphological and biochemical blood parameters as
informative markers of pathophysiological processes under parasitic invasion conditions is of particular relevance.
The aim of the study was to investigate the effect of experimental toxocariasis on morphological and biochemical
blood parameters in white rats in order to assess changes in the hematopoietic system, functional state of the liver,
and the nature of the inflammatory response. The study was conducted on sexually mature male white rats weighing
150-180 g, maintained under standard vivarium conditions. The animals were divided into a control group and an
experimental group, with 10 individuals in each group. Rats in the experimental group were infected orally with
invasive Toxocara canis eggs at a dose of 30 eggs per 1 g of body weight. On the 14th day after infection, blood
samples were collected to determine morphological and biochemical blood parameters using generally accepted
methods. The results demonstrated that the development of experimental toxocariasis in rats was accompanied by
pronounced changes in the morphological composition of the blood. In particular, a significant decrease in
erythrocyte count and hemoglobin level was detected, indicating the development of anemic syndrome and
suppression of bone marrow hematopoietic function. Analysis of erythrocyte indices revealed an imbalance in
erythropoiesis processes. At the same time, leukocytosis was observed in the blood of infected animals, accompanied
by characteristic shifts in the leukogram, including a decrease in lymphocyte count, an increase in the proportion of
neutrophils and monocytes, and marked eosinophilia, which is a typical feature of parasitic invasions. Biochemical
studies showed that toxocariasis invasion adversely affects the functional state of the liver. In the blood of rats from
the experimental group, a decrease in total protein and albumin levels was observed, indicating suppression of the
protein-synthesizing function of the liver. Simultaneously, a significant increase in alanine aminotransferase and
aspartate aminotransferase activity was recorded, reflecting the development of cytolytic syndrome and hepatocyte
damage. An increased concentration of urea in the blood of infected rats indicates the presence of an inflammatory
process and disturbances in nitrogen metabolism. Thus, the development of experimental toxocariasis in white rats
is accompanied by complex morphofunctional disorders of the blood system and liver, reflecting the systemic nature
of the pathological process.

Keywords: parasitology, toxocariasis, Toxocara canis, experimental invasion, morphological blood parameters,
biochemical blood parameters, liver, rats.

Mopdooriyni Ta 6ioXiMiYHI NOKA3HUKHN KPOBI LIIYPiB 32 PO3BUTKY €KCIIEPHUMEHTAJIBHOI0

TOKCOKapo3y

I. B. Toxap' | B. B. Ctu6ens’ | b. B. T'yTnit'

! JIbBiBCHKMIT HAITIOHATBHHI
YHIBEpPCHTET BETEePHHAPHOL
MEIUIUHA Ta GI0TeXHOIOT i
imeni C. 3. I’kuipKoro,

M. JIpBiB, YKpaina

2 [lep>kaBHHUI HAYKOBO-
JIOCITITHAI KOHTPOJIBHUN
IHCTUTYT BETEpHHAPHUX
npenapariB Ta KOPMOBHX
1100aBOK,

M. JIbBiB, VKpaina

Tokcokapo3 € OJHMM i3 MONIMPEHHMX TApAa3UTAPHUX 3aXBOPIOBAHb, IO XapaKTEPHU3YEThCA CKIAJHUM
[IATOT€He30M, TPHBAIIHM IIepeOiroM Ta CHCTEMHHM ypa)KCHHSM OpraHiB i TKaHMH OpraHi3My xassiHa. Mirparis
JIMYMHOK TOKCOKap CYNPOBOJUKYEThCS MEXaHIYHHM IIOIIKOJUKCHHSM TKAaHWH, PO3BUTKOM 3aNallbHUX peakiii,
IMyHHHX 3pYIICHb Ta METAOOJIYHHX IOPYIICHb, LIO 3yMOBIIOE ICTOTHI 3MiHHM (PYHKIIOHAJIBHOTO CTaHy
KPOBOTBOPHOI CHCTEMH Ta BHYTPINIHIX OpraHiB, HepemyCiM IEUiHKH. Y 3B’S3Ky 3 I[MM aKTyalbHUM € BUBUCHHS
MOpPGONOTiYHUX 1 6i0XiMIYHUX MOKA3HHKIB KPOBi SIK iH(GOPMAaTHBHUX MapKepiB MaTo(i3i0oIOriyHUX MpOLECiB 3a
YMOB TMapas3uTapHoi iHBa3ii. MerToro po0OOTH Oyin0 BHMBYMTH BIUIMB EKCIICPUMEHTAIBHOTO TOKCOKAapo3y Ha
Mop¢ooriyai Ta 6i0XiMiuHI MOKA3HUKH KPOBi OLTHX IypiB 3 METOIO OIIHKH 3MiH Y CHCTeMi KPOBOTBOPEHHS,
(hyHKIIOHATBEHOTO CTaHy IEeUiHKH Ta XapaKTepy 3alalbHoi BiAMOBiAi opranizMy. JociikeHHs IPOBOAMIIH Ha 011X
CTaTEeBO-3pLIMX LIypax-caMiiix Macoro Tita 150—180 r, sikux yTpuMyBalli y CTaHIapTHUX YMOBaX BiBapito. TBapuH
0yJ10 PO3IOINIEHO HAa KOHTPOJIBHY Ta JociaHy rpynu no 10 ocobun y koxHiid. IL{ypiB nocniaHo1 rpynu iHBa3yBaiu
iHBasiitHuMu stiismu Toxocara canis y 1031 30 senp Ha 1 T MacH Tina IUIIXOM IepopaibHOTO BBeaeHHs. Ha 14-Ty
o0y micnsi iHBa3yBaHHS HPOBOMMIM BifOip 3pa3KiB KpOBi Uil BH3HAYEHHSA MOPQOJOriYHMX Ta OGIOXIMIYHHX
MOKAa3HUKIB KPOBI 3riJHO 3aralbHONPHHAHATAX METOMHMK. Y PEe3yNbTaTi JOCIIIKEHb BCTAHOBJICHO, IO PO3BUTOK
EKCHEPHMEHTAJIBHOIO0 TOKCOKAapOo3y Y IIypiB CYNpPOBOUKYETHCS BHPAKCHUMH 3MiHAMH MOP(OJIOTi4HOTO CKIagy
KpoBi. 30KpeMa, BHSBICHO BipOTifHE 3HIKEHHS KUIBKOCTI €PUTPOLUTIB i PiBHSA TeMOrIo0iHy, IO CBiMYUTH IIPO
PO3BHTOK AHEMIYHOTO CHHAPOMY Ta MPUTHIYEHHS KpPOBOTBOPHOI (YHKIII KICTKOBOrO MO3Ky. AHami3
EpHTPOLUTAPHUX IHAEKCIB BKa3ye Ha AucOalaHC IpOILeciB epuTpornoesy. BomHouac y KpoBi iHBa30BaHHX TBapHH
BCTAHOBJICHO JICHKOIINTO3, HIO CYNMPOBO/KYBABCS XapaKTEPHUMH 3PYIICHHSMH y JEHKOrpaMi: 3MEHIICHHSIM
KUTBKOCTI JTiM(OLUTIB, 30UIbIICHHIM YacTKH HEUTpo(diNiB i MOHOIMTIB Ta BHUpPaXKEHOIO eo3uHOGIIiE0, Mo €
TUIIOBOIO O3HAKOIO TapasHTapHUX iHBa3id. BiOXiMiYHI AOCTIKEHHS MOKa3ald, IO TOKCOKapO3Ha IHBa3is
HEraTMBHO BIUIMBAE Ha (DYHKUIOHAIBHUIT CTAH IEYiHKH. Y KPOBI LIypiB ZOCIIIHOI IPYIH BCTAHOBJICHO 3HUKCHHS
PIBHS 3arajbHOTO IPOTEiHy Ta anbOyMiHIB, IO CBiMYUTH PO HPHTHIUECHHS HPOTEIHCHHTE3YBalbHO! (YHKIIIT
neyinkd. OIHOYACHO BiA3HAYEHO BIPOTiAHE MiABHIICHHS AaKTHBHOCTI  ajaHiHAMiHOTpaHcdepa3u Ta
acriapraTaMiHOTpaHcdepasy, 0 BKa3ye Ha PO3BHTOK LHUTOJITHYHOTO CHHAPOMY Ta YIIKOJKCHHS T'CHaTOLHTIB.
3pocTaHHsT KOHLEHTpALil CCYOBHHH y KPOBI iIHBA30BaHHUX LIyPiB CBIXYUTH [IPO PO3BHTOK 3aIlJIBHOTO IPOLECY Ta
MOPYIIEHHSI a30THCTOr0 00MiHy B oprasizmi. OTKe, pO3BUTOK €KCIIEPHMEHTAIBHOIO TOKCOKApo3y y Oiux mrypis
CYIPOBOXKXY€EThCS KOMILICKCHUMH MOP()o(DYHKIIOHAIBHUMH HOPYIICHHAME 3 OOKY CHCTEMHM KPOBI Ta IIEYiHKH, 1110
BifoOparkae CHCTeMHHMI XapaKTep MaTOJIONIYHOTO TIPOLECy.

KurouoBi cioBa: mapasurtonoris, TOKCOkapo3, Toxocara canis, eKCIEpHMEHTaNbHA iHBa3ist, Mopdoioriuni
MOKa3HUKH KPOBi, O10XiMiYHI ITOKa3HUKHU KPOBI, EUiHKa, [IIypPH.
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Beryn
[Mapasurapui iHBa3ii 3anMIIAlOTBCS  OJHIEIO 3
aKTyallbHUX ~ npoOieM  cy4yacHOi — BeTepUHapHOL

MEIUIMHY, Olojorii Ta MEIWIMHHM, OCKIJIBKHM BOHHU
IIMPOKO TMOMIMPEHI cepeA  TBapuH 1 JIIOJUHH Ta
CYTIPOBO/KYIOTHCS 3HAYHUMH IIOPYLICHHSIMH TOMEO-
crazy opraHismy [1-3, 25]. OcobxmBe wMmicue cepen
HEMAaTOAO3IB 3 €K30T€HHMM LHKIOM PO3BHTKY 3aiiMae
TOKCOKapo3, SKMH  XapaKTepHU3yeTbCS  CKIAaJHUM
MATOT€HE30M, TPWUBAIMM TIepediroM Ta CHCTEMHUM
YpaXXeHHSIM OpTraHiB i TkaHWH [4-6, 26]. [HBa3is cympo-
BOJDKYETBCS MITpali€io JINUNHOK, PO3BUTKOM 3alaJIbHUX
peaxIIiif, iIMyHOTIATOJIOTiYHUX IIPOLIECIB Ta METAOOIITHIX
MOPYIIEeHb, M0 3YMOBIIIOE ICTOTHI 3MiHM (PYHKITIOHANB-
HOTO CTaHy opraHismy xassina [7-10, 24, 31].

Bigomo, mo 3a YMOB TOKCOKapo3y JIMYHMHKH
TOKCOKAapO3HOI 1HBa3ii MIrpylOTh pi3HI OpraHu Ta
TKaHWHH, 30KpeMa MEeYiHKYy, JETeHi, ceplie, CEIe3iHKY,
M’SI3U Ta IIEHTpajlbHy HepBOBY cuctemy [11, 14, 18, 23].
VY mpomeci wmirpamii BOHM CHPHYHHSAIOTE MEXaHIUuHE
YIIKO/DKEHHS TKaHWH, a TaKOX YHHATh TOKCHYHY
Ta CEHCHOLT3yIdYy Jil0 32 pPaxyHOK BHIUICHHS
MeTabomITIB 1 mpoayKTiB posmamy [12, 15, 17]. Le npus-
BOJUTH JI0 aKTHBAMii 3aMaJbHUX MPOLECIB, MOPYIICHHS
GyHKLIH oOpraHiB JETOKCHKalil, 3CyBIB y cHCTeMi
KPOBOTBOPEHHSI Ta PO3BHUTKY IMYHHOI BINIOBIiIi, IO
4acTo Mae ajepriyHuii xapakrep [16, 20, 27].

KpoB sk ogHa 3 HallUyTIMBIINX CHCTEM OpraHi3My
IIBHJIKO pearye Ha BIUIMB IMaTOT€HHUX (haKTOpPiB, y TOMY
9HCIi Tapa3uTapHOi MPHPOTU. 3MIHH MOPQOIOTITHIX
MMOKAa3HHMKIB KPOBI BIOOpa)karOTh CTaH EPHUTPOIOE3Y,
JefKornoe3y Ta IMYHHOI pPEaKTUBHOCTI Opraismy,
TOAl SK OlOXIMIYHI MOKA3HWUKW IO3BOJAIOTH OIIHHUTHA
(bYHKIIOHATBHUI CTaH BHYTPIIIHIX OpraHiB, MepeayciMm
MEeYiHKW, sKa BiAirpae KIIOYOBY poOJb y Mpolecax
JCTOKCHUKAIIi1, CHHTE3y OUIKIB IIa3MH KPOBI Ta PETyIIAIIIl
oOMiHy pe4yoBMH. 3a yMOB Iapa3WTapHHX iHBas3ii
MOPYIICHHS MPOTETHCHHTE3yBaNbHOI (QYHKINI HEUYiHKH,
PO3BHTOK ITUTOJIITHYHOTO CHHIPOMY Ta 3MiHH aKTHBHOCTI
(depMeHTIB € OJHMMH 3 HaHOUIBII 1H(OPMATHBHUX
MMOKa3HUKIB TSHKKOCTI TATOJIOTIYHOTO mpotecy [28, 30].

HesBakaroun Ha 3HaUHY KUIBKICTh HAyKOBHX IIpallb,
NIPUCBSIYCHUX  TOKCOKapo3y, MHTaHHA KOMIUIEKCHOL
omiHku MopdosorivHux i OGioXiMIYHMX 3MiH KpOBi 3a
YMOB €KCIIEpUMEHTAILHOT 1HBa311 3aIMIIAIOTHCS aKTyallb-
HuMH. OcoONMBO BaXJIMBHM € BHKOPHCTaHHS J1a0o-
pPaTOPHUX TBapHH SK aeKBaTHOT 010JIOT1YHOT MOJEI JJIs
MOTTTNOJIEHOTO BUBUEHHS IIATOTEHE3Y 3aXBOPIOBAHHS, 1110
JI03BOJISIE IPOCTEKUTH MEXaHI3MU PO3BUTKY aHEMIYHOTO
CHHJIPOMY, 3alajbHOi peakIlii, IMyHHHX 3pYyLICHb Ta
(YHKIIOHATIFHAUX TTOPYIIEHb TTEYiHKH.

VY 1bOMY KOHTEKCTI BUBYEHHS 3MiH MOP(OJIOTIYHUX 1
010XIMIYHHMX ITOKAa3HUKIB KpOBI OUTMX ILIypiB 32 yYMOB
EKCTIEPUMEHTAIBHOTO TOKCOKapo3y € JOLITbHUM Ta
HaykoBO 0oOrpyHTOBaHMM. OTpHMaHi pe3yabTaTH CIIpHUs-
TUMYTb [IMOLIIOMY PO3yMiHHIO TaTO(i310J0TTYHUX MeXa-
Hi3MIB [ii TOKCOKap Ha OpTaHI3M Xa3siHa, a TaKOX
MOXYTb OyTH BHKOPHCTaHI Ui PO3POOKH MiAXOIIB IO
PaHHBOT AIarHOCTHKH, OLIHKHU TSXKKOCTI Iepediry iHBasii
Ta e)eKTHBHOCTI JTIKYBaJbHO-TIPO(DITAKTHIHAIX 3aXO0IIB.

MeTta gocJrigskeHHs

JlocniguTH BIUIMB EKCIICPHUMEHTAJBHOTO TOKCOKa-
po3y Ha MOppodyHKIIOHATFHUA CTaH KPOBI Ta NMEUiHKA
O1MX LIypiB.

Martepiann i MmeToau

JlocmimkeHHS IPOBOAMITUCS Ha OITMX CTaTeBO-3piINX
MOJIO/IMX Iypax-caMisx JiHii Bicrap macoro tina 150—
180T, SKMX yTpUMyBaJi B IHCTHTYTCBKOMY BiBapii
Jlep’kaBHOTO ~ HAayKOBO-AOCIITHOTO  KOHTPOJIBHOTO
IHCTUTYTy BETEpUHAPHUX IIpenapariB Ta KOPMOBHX
nobaBok. IIpoTAroM yCBOrO eKCIIEPHMEHTY IIypiB
roayBaiy 30aJlaHCOBAaHUM PAIiOHOM, KWW BKJIIOYAB yCi
HEOOXiJHI CKJIaZoBi. BoHM Manu HEOOMEXKEeHUH JOCTym
JIO TUTHOT BOJM 3 CKJISIHUX MOTIOK 00’ eMoM 0,2 miTpa.

Jns nocmimkernas O6yno Bimiopano 20 O0inmux HemiHiH-
HHUX IIypiB-camuiB xuBOI Macoro 150-180 r. TBapun
Oysio posainieHo Ha 2 rpynu mo 10 ocoOWH y KOXHIMH:
KOHTpoNbHY 1 mocmimy. IllypiB mocmimHOi Tpymwm
3apakanu B 1031 30 iHBaziitaux seup T. canis Ha 1 © Macu
tina TBapuHU. CyMmiu sienps B 2 % KpoXMalbHOMY redi i3
BIZITIOBIZTHOIO KOHIIEHTpaIi€ro B 00’emi 0,2 M BBOIMIN
TBapHHAM 3a JJOIIOMOTOI0 METaJIEBOrO 30HA.

3apakeHHs TBAPHH 1HBA3IMHUMHE SHUISIMU POBOIMIH
IHIWBITyaIbHO, IEPOPANIBHO 32 JIOIIOMOTOI0 METAJIEBOTO
30oHAa. i OTpUMaHHS 1HBa3iHOTO Marepiady BiX
TOKCOKap BHUIULSUIM AW 3 Kajly, sIKi B IOJQJIBIIOMY
KyJnbTHBYBaM y u4amkax Ilerpi B 2 %-My po3uuHi
XJIOPHCTOBOJHEBO! KHCIIOTH Ha I30TOHIYHOMY PO3YHHI
Hatpito xjopuay npu remneparypi 30 °C. Mopdosnoriuni
Ta OIOXIMIYHI MMOKa3HHUKH KPOBI IMypIB IOCIIIKYBaIH
yepes 14 i Bix 3apaxkeHHs [29].

Yci MaHiny il 3 TBApUHAMHE POBOIMIIH BiAMOBIIHO
Jo €Bponeichbkol KOHBEHIII PO 3aXHCT XpeOeTHHX
TBapHH, sIKi BHKOPHCTOBYIOTBCS JUISl €KCIIEPUMEHTAILHUX
1 HaykoBux minei (CtpacOypr, 1986 p.).

CraTucTUYHE ONpAIlOBaHHS MOKAa3HUKIB MPOBOIMIH
3 JIOTIOMOTOI0 CTAaHAAPTHHUX KOMII IOTEpHHX Iporpam
(Statistica Version 6, StatSoft, Inc., SPSS Statistics 17.0)
3 BHM3HAUEHHSAM cepeaHboro apudpmeruusHoro (M) Ta
CTaHIAPTHOI TOXHOKU cepenHboi apu@MeTHYHOi (m).
B ycix Bumaakax BipOTiTHAMH BBaXKAJIH BiAMIHHOCTI MiXk
TpymaMHd 3a YMOBH 3Ha4eHHA MMosipHOcTi P<0,05
(ANOVA).

Pe3ysabTaTH Ta iX 00roBopeHHs

3a yMOB €KCIIEpUMEHTAJIBHOTO TOKCOKapo3y Yy KpOBi
IIypiB  JOCHIZHOI TPYyHNH BCTAHOBJIEHO 3HWKCHHS
KimpKocTi eputpoumtiB Ha 29,8 % (P<0,001), piBHA
remornobiny — Ha 25,2 % (P<0,05) mnopiBHAHO 3
KOHTPOJILHOIO T'PYIIOI0. 3MEHIIEHHS KUIBKOCTI €pUTpO-
IUTIB 1 3HIKEHHS PIBHA TEeMOIVIOOIHY BKaszye Ipo
NPUTHIYEHHST KPOBOTBOPHOI (DYHKIIIT KICTKOBOTO MO3KY y
JIOCJITHUX IYpPiB, IO 3yMOBJICHO BILTMBOM METa0OJIITIB
JMYMHOK TOKCOKAp, a TAKOXK MPOAYKTaMH PYHHYBaHHS
TKaHUH, SKi YTBOPIOIOTBCA BHACHIMOK iX wmirpamii B
opraHismi (maén. 1).
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Taoauns 1
Mopdosoriyni NOKa3HUKH KPOBI LIYPiB 32 PO3BUTKY
€KCIepPUMEHTAIBHOr0 TOKcokapo3y (M+m, n=10)

I'pynu TBapun

IToxa3Huku =
KOHTPOJIbHA JIOCITiHA

T'emornoGin, /1 132,4+10,7 99,149,3*
Epurpouwry, T/n 6,58+0,14 4,62+0,15%***
T'emaroxput, % 33,6+1,34 32,1£1,08
CepenHiii BMiCT reMO}"ﬂ06iHy 20.1241.24 21,4541 .26
B OZJHOMY EPUTPOLUTI, TIT
KOHHCHTpaH%ﬂ reMoriao0iny 39.441.41 30,041 375
B epuTponuTi, /100 M1
JleiikouuTn, I'/n 7,82+0,36 10,68+0,55**
Jlimpountu, % 77,9+2,1 60,14£1,7%%*
Heiitpodinu, % 18,8+1,3 27,441 ,6%**
Mononuru, % 1,36+0,05 2,85+0,06%**
Eosunodinm, % 1,94+0,14 9,65+0,32%**

Tpumimxuy: CTYNiHb BIPOTiJHOCTI NMOPIBHAHO 3 JaHHUMH KOHTPOJBHOI
rpymu — P<0,05-*; P<0,01-**; P<0,001-***.

[[fomo BH3HAYEHHS IHAEKCIB YEpBOHOI KpPOBI
BCTaHOBJICHO, 110 CEPEIHIA BMIiCT reMOrJI00iHy B OTHOMY
EPUTPOIHTI BipoTigHO 3pic Ha 6,8 %, TOMl AK KOHIIEHTpa-
Iisl TEMOTII00IHY B €PUTPOIMTI Y KPOBI IIypiB AOCIiAHOT
rpynu 3HH3WIacs BiamoimHo Ha 21,6 % (P<0,001)
MOPIBHSHO 3 KOHTPOJIBHOIO TPYHOI0. Y JOCITIHOT IpyIH
IOIypiB  BCTAHOBJICHO  30UIBIICHHS  T'€MAaTOKPUTHOI
BesmunHH 710 32,1+1,08 %, ToAi SIK y KOHTPOJIBHOI TPy IH
aHui MoKa3HUK cTaHoBUB 33,6+1,34 %.

Ilpu mocmipKeHHI KiTbKOCTI JICHKOUUTIB BCTaHOB-
JICHO, II0 Y KPOBIi TBapWH JOCIIIHOT IPYIIH JIOCHIKyBa-
HUH moka3Huk 3pic go 10,68+0,55 I'/x (P<0,01), Toxi sx
Y KOHTPOJIBHOI TPYyTIH TBApUH JaHUHA MOKa3HUK CTAHOBUB
7,82+0,36 I'/n. JlelikonuTo3 y IiHBa30BaHHX IIypiB
OB’ sSI3aHUH 13 Ti€I0 MPOAYKTIB TKAHWHHOTO KaTaboi3My,
10 HAJXOMATh Y KPOB IPU MEXaHIYHOMY HOIIKOKEHHI
JUYUHKAMH, a TAKOX 13 BILTMBOM TOKCHHIB TIAPa3UTIB, SKi
CTUMYJIIOIOTb JIEHKOIIOE3.

[IpoBenenuit Hamu aHami3 JeHKOrpaMu KpoBi OLIHX
HIypiB IOKa3aB, IO EKCIIEpPUMCHTaJIbHE I1HBa3yBaHHS
30yTHUKOM TOKCOKapo3y TBapHH IPHBEJIO IO BipoTrij-
HOTO 3HWXKEHHSA uucia jgimpomutie mo 50,1+1,7 %
(P<0,001). HeoOximHO TakoX BIA3HAYUTH IO Yy IIypiB
JOCTIMHOI TPymH 3a PO3BUTKY CKCIIEPHUMEHTAIBHOTO
TOKCOKapo3y, BIPOTiZIHO 3pOCTa€ YUCIO HEHTpo(diliB 10
27,4+1,6 %, (P<0,001), monouuTie — mo 2,85+0,06 %
(P<0,001). Yucno eo3uHODIIB Y KPOBI MIyPiB TOCIiTHOT
IPYIIM TakoXX OyJ0 BHCOKHMM 1 BiANOBIHO CTaHOBHIIO
9,65+0,32 %, TOomi AK y KOHTPOJBHIA TPyl HaHUH
MMOKa3HUK OyB 3HAYHO HIDKYUM 1 BiJTMIOBIHO CTAHOBUB
1,944+0,14 %. 306inpIneHHs 4ncia €03MHOQLTIB y KpOBI
JIOCIITHOI TPYNH WIypiB € XapakTepHUM JUIS Teilb-
MIHTO3iB.

VY mypiB, 3apakeHUX iHBa3iHHUMH SHISIMHA TOKCOKap,
BCTaHOBJIEHO  TPUTHIYEHHS  IPOTETHCHHTE3yBaJbHOI
¢GyHKII] Ne4YiHKM, Ha IO BKa3ye 3HIDKCHHS pIBHA
3arajpHOrO TpoTeiny y ix kposi Ha 16,3 % (P<0,05)
NOpiBHAHO 3 KoHTposieM. [Ipum pmociiukeHHI piBHA
anpOyMiHIB y KpPOBI IIypiB JOCIITHOT IPyIH BCTAHOBJICHO
aHAJIOTI4YHI 3MIHHM, SK 1 TPH JOCIIDKEHHIX 3arajbHOTo
mpoteiny. Tak, piBeHp anpOyMiHIB y KpoOBi IIypiB
nmociimHoi Tpymu 3HU3UBCA Ao 17,9+0,8 r/m (P<0,001),
TONI SAK Yy KOHTPONBHOI TPyNH JaHUHA MOKa3HUK

OyB 3HAYHO BHUIIUM i BIATOBIAHO cTaHOBUB 23,2+0,9 /1
(maon. 2).

[Ipu nocmimkeHH! QYHKIIOHATBHOTO CTaHy MEYiHKH
LIypiB 32 PO3BUTKY CKCIIEPHMEHTAJBHOTO TOKCOKapOo3y
BCTaHOBJICHO IiIBUIICHHS aKTUBHOCTI aMiHOTpaHcdepas
y ix cupoBarui kpoBi. Tak, akTUBHICTH ajaHiHaMiHO-
TpaHcdepasn y cHUpOBAaTIi KpOBI iHBa30BaHMX IYypiB
migpunqmwiacs Ha 52,9 % (P<0,001), a axkTHBHICTH
acrmapTataMiHOTpaHc(epasu Ha 29,3% (P<0,05)
HOPIBHSHO 3 KOHTPOJILHOIO TPYIOIO.

Tadauus 2
BioximMidHI MOKa3HUKHU KPOBI ITypiB 32 PO3BUTKY
EKCIIePUMEHTAILHOTO TOKCOKapo3y (M+m, n=10)

I'pynu TBapun

TlTokasuuku -
KOHTPOJIbHA JIOCITiZIHA
3aranbHU# NPOTEiH, /11 66,1+3,4 55,3+1,6*
AnbOyMiHH, T/ 23,2+0,9 17,940,8***
AnAT, on/n 78,344,1 119,7+5,1%**
AcAT, o/n 212,4+19,7 274,7+15,4*%
JI®, on/n 290,3+21,6 302,6+23,5
CeuoBuna, MMOJIB/1 5,67+0,29 6,21+0,30

Ipumimxu: CTyniHb BIPOTiIJHOCTI MOPIBHSHO 3 JaHHMH KOHTPOJBHOL
rpynu — P<0,05-*; P<0,001-***,

[ITono BU3HAYECHHS aKTUBHOCTI JIyx)HOI docdarazu y
CHPOBATIII KPOBi IIypiB KOHTPOIBHOI i AOCIITHOI Tpyn
BCTaHOBJICHO, 1110 aKTUBHICTH €H3MMY JIEII0 BUIIOIO Oyiia
y IypiB JOCTITHOI TPYNH, A€ BiANOBITHO CTaHOBHJIA
302,6+23,5 ox/n, a y cHpOBaTIli KPOBi IIypiB KOHTPOIb-
HOI TpyITH TaHWUH TIOKa3HUK ctaHoBHB 290,3+21,6 ox/m.

KoHueHTpalist ce4oBMHU y KpOBi IypiB JIOCHIIHOT
TPYIH 32 YMOB €KCIEPUMEHTAIEHOTO TOKCOKApO3y mepe-
BUIyBaia (i310JI0TIYHI BEJUUMHH, IO OYJIO KIIHIYHOIO
03HAKOI0 PO3BUTKY 3aMaJbHOTO POIIECY B OPraHi3Mi TBa-
puH. Tak, KOHIICHTpAIlis CCYOBUHU y KPOBi iHBa30BaHUX
nrypie 3pocia Ha 9,5 %, BIIHOCHO MOKa3HHUKIB KOHTPOJIb-
HOI TpyIH.

BucHoBku

1. ExcnepuMeHTaIbHIM TOKCOKapo3 y IIypiB Cympo-
BO/UKY€ETBCS PO3BUTKOM aHEMIYHOTO CHHIPOMY, IO
HiITBEP/IKYETHCS 3HIKESHHSM KUIBKOCTI €pUTPOLIMTIB Ta
piBHS reMoryIo0iHy, 10 BKa3y€e MO MPUTHIYEHHS KPOBO-
TBOPHOI (yHKIIi KICTKOBOTO MO3KY IiJ BIUZIMBOM MeTa-
OOJIITIB JIMYMHOK TOKCOKap Ta IPOAYKTIB TKAHWHHOTO
KaTaboi3My. AHalli3 epUTPOLUTAPHUX IHAEKCIB BKa3ye
Ha aucOanmaHc y cucteMi epurporoesy. CrioctepiraeTsest
BIpOTiIHE 3pOCTaHHS CEPEAHBOTO BMICTY TeMOTJIO0IHY B
OJHOMY €pHUTPOLUTI TPH OJHOYACHOMY 3HIDKEHHI
KOHIICHTpAIIil TeMOTJI00iHy B epUTpoLuTi. B iHBa30BaHMX
IIypiB BCTAHOBICHO JIEHKOIMTO3, SKUH 3yMOBJICHUI
CTUMYJIALIEI0 JIEHKONOe3y TOKCHHAMH Tokcokap. lle
CYNPOBO/IKYETHCSI BUPOKECHUMH 3PYIICHHAMH Y JICHKO-
rpaMi: 3HIKCHHSM piBHS J1IM(QOUMTIB, 3017IbLICHHIM
YHCcila CErMEHTOSIEPHUX HEHTpOQiNiB, MOHOLMTIB Ta
3HAYHOIO €03MHO(DINI€I0, IO € XapaKTepPHOI O3HAKOIO
napasuTapHHX iHBa3iil.

2. IHBa3is TOKCOKapaMH HEraTHBHO BIUIMBAaE Ha
MPOTETHCHHTE3YBaTbHY (YHKIIFO TCUiHKH, IO TPOSBILI-
€TBCS 3HIDKCHHSM BMICTY 3arajbHOTO MPOTEIHY Ta PiBHA
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anpOyMiHIB y iXx KkpoBi. bioximiuni gociimkeHHs
BKa3ylOTh Ha PO3BHTOK LHTOJITUYHOTO CHHAPOMY Yy
MEYiHI[I 1HBa30BaHMUX WIypiB: AaKTHUBHICTh aJlaHiH-
amiHoTpaHcdepasu 3pocia Ha 52,9%, a acmaprar-
aminoTpancdepaszu — Ha 29,3% MOPIBHIHO 3 KOHTPOJIEM,
0 € O3HAKOKI VINKO/KCHHS TEMaToOIHTIB. Y IIypiB
IOCHIMHOI  TPYHmH  CIIOCTEPIiraeThCs  MiIBUIICHHS
KOHIICHTpAIlil CEYOBUHM Yy KpoBi Ha 9,5%, 1m0 BKa3ye Ha
PO3BHTOK 3alajbHOIO TPOIECY Ta MOPYIICHHS a30THC-
TOT0 0OMiHY B OpTaHi3Mi.

Kondukr inTepecis

ABTOpHU CTBEPJUKYIOTH IIPO BIJICYTHICTH KOHQIIKTY
IHTEepeciB 100 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JOCIILIKEHb.
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E. Mykhailiutenko The prospects for the development of nutria farming in Ukraine indicate the presence of an open market niche for

E-mail: this sector, creating favorable conditions for further growth and improvement of animal husbandry technologies.
eduard.mykhailiutenko@pdau.eduua ~ One of the main factors limiting the production of nutria products in farms of various ownership forms is the lack
of stable integration links between producers, processors, trade organizations, as well as the insufficient level of
veterinary services. Since nutria were first introduced into Ukraine, their population has been steadily increasing.

Despite the active breeding of these animals in different regions, the parasite fauna of the domestic population

Poltava State Agrarian

University,
Skovoroda Str.. 1/3 remains insufficiently investigated. In the natural range of nutria, more than thirty parasite species have been
Poltava, 36000, Ukraine recorded. The aim of this study was to determine the prevalence and specific features of parasitic infections in

domestic nutria. The research was conducted in farms of the Poltava region. The main indicator of infestation in
these semi-aquatic rodents was the extent of invasion (EI, %). In total, 1,438 samples collected from Myocastor
coypus (Molina, 1782) were examined using coproscopic methods. The results of the study showed that
gastrointestinal parasitoses in domestic nutria kept in farms of the Poltava region are quite widespread (34.42 %).
Analysis of data across four districts revealed that EI values ranged from 20.31 % to 37.45 %. The detected parasite
fauna included Trichuris, Trichostrongylus, and Eimeria species, with trichuriosis mono-invasion being
predominant, reaching 61.47 %. A total of three types of mixed infections were detected in semi-aquatic rodents
infected with Trichuris myocastoris, with two-component infections found in 81.55% of nutria (EI — 9.53 %), and
three-component infestations in 18.45 % of nutria (EI — 2.15 %). The findings indicate the need for the
implementation of systematic prevention measures against endoparasitoses in domestic nutria, as well as for
continuous monitoring of their epizootic status.
Keywords: parasites, nutria, Myocastor coypus, trichurosis, Trichuris myocastoris, prevalence.

Tpuxypo3 HyTpiil AK KOMIIOHEHT NAPA3UTOLEHO3Y TPAaBHOI0 TPpakTy Myocastor coypus
(Molina, 1782)

E. B. Muxaiintorenko | C. M. MuXaliIIOTEHKO

Tonrascrkmit AepikapHiit IlepcriekTHBH PO3BUTKY HYTpIiIBHHLTBA B YKpaiHi CBigYaTh MPO HASBHICTh BIIbHOI PUHKOBOI HiIli ISl wi€l

arpapHHii yHiBepcHTeT, raiy3i, 1[0 CTBOPIOE peasbHi YMOBH Ul il MOJANBIIOrO 3pOCTaHHSA Ta BIOCKOHAJICHHS TEXHOJOTIH yTpPUMaHHS

. Honrasa, Yipaina TBapuH. O/IHI€I0 3 OCHOBHHUX NMPHYHUH, IO 0OMEXKyI0Th BUPOOHMIITBO MPOAYKIIT HYTPiiBHULTBA B FOCIOJAapCTBAX
pi3HEX (HOPM BIIACHOCTI, € BiICYTHICTh CTa0UIBHUX IHTErpaLiiiHUX 3B’A3KiB MiXK BUPOOHUKAMH, IEPEPOOHUKAMH,
TOProBeJIbHUMH OPTaHi3alisiMU Ta HAJISKHOTO PiBHS BETEPUHAPHOTO 00CITyroByBaHHs. Bij yacy 3aBe3eHHs HyTpiid
B YKpaiHy iXHs HOMYJISLs TOCTiiHO 3pocTae. [Tonpy akTHBHE PO3BEICHHS LIMX TBapUH Y Pi3HUX PErioHaX, MUTaHHS
napasutodayHu JOMaIIHbOT MOMYJISLIT 3aJMIIAI0THCS HEAOCTATHBO TOCHIIKEHUMH. Y MIPUPOJHOMY apeasti HyTpii
0yJ10 3apeecTpOBAHO MOHA TPUILUATH BHIIIB MApa3UTiB. METOO OO JOCIIKEHHS OYJI0 BU3HAYNUTH MTOLIUPEHICTh
Ta OCOOJMBOCTI CTPYKTYPU MapasuTo3iB y JOMaIIHIX HyTpid. JlOCHi/UKEHHS NPOBOJMIM B TOCIOJAPCTBAX
IMonraBcpkoi 06macTi. OCHOBHNM IOKA3HHMKOM ypa)KCHHS HaIliBBOJAHNX I'PH3YHIB ITapa3uTaMu Oya eKCTEHCHBHICTb
inBazii (EI, %). 3aranom xonpooBockomniuHo Oyio pociimkeno 1438 3paskis Bix Myocastor coypus (Molina, 1782).
3a pe3yspTaTaMy MPOBEICHOT POOOTH BCTAHOBJICHO, 110 3aXBOPIOBAHHS HAa TPHXYPO3 Ty HKOBO-KHIIKOBOTO TPAKTy
y JOMaIIHIX HYTpiH, sIKi yTpUMYyIOThCs B rocrnogapcrax ITonraBcbkoi obuacri, € qocuts nommpernmu (30,32 %).
AHai3 NOKa3HHUKIB 32 YOTHpMa paioHaMH JEMOHCTpYe, mo 3HaueHHs EI BapitoBamu B mexax 20,31-37,45 %.
Jlo cknmagy BuUsBIEHOI mapa3suToayHH BXOMATH TPHXYPHCH, TPUXOCTPOHTUIIOCH Ta eiiMepii, 3 AKHX HOMiHye
MOHOIHBa3isl TPHXYpo3y, piBeHb sKkoi pocsrae 61,47 %. Ycporo Oyno BHSBICHO TPH Pi3HOBHIM MIKCTiHBa3id y
HaMiBBOAHUX TPU3YHIB, iHBa30BaHUX Irichuris myocastoris, I¢ ABOKOMIIOHEHTHI iHBa3ii BcTaHoBiIeHO y 81,55 %
nytpiit (EI — 9,53 %), tpuxomnonentHi — y 18,45 % wnytpiii (EI — 2,15 %). OTpumani faHi BKa3yloTh Ha HOTpeOy
BIPOBA/[DKCHHS CHCTEMHOI TMPOQIIAKTHKH €HIOOMApasuTO3iB JOMAIIHIX HYTpii, a TaKoX I[OJaJbIIOr0
KOMIIICKCHOTO MOHITOPUHTY IXHBOTO €Mi300THYHOTO CTAHY.

Kuro4oBi ciioBa: mapasutu, HyTpisi, Myocastor coypus, Tpuxypos, Trichuris myocastoris, NOIINPEHHSL.

Bi6aiorpadgiunuii onuc p1s uuryBanns: Muxaiiniomenko E. B., Muxaiimomenko C. M. Tpuxypo3 HyTpiil sIk KOMIIOHEHT IIapa3HTOIEHO3y TPAaBHOTO
TpakTy Myocastor coypus (Molina, 1782). Scientific Progress & Innovations. 2025. Ne 28 (4). C. 127-131.
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Beryn

Hyrpis (Myocastor coypus) — HamiBBOJHHH TpaBo-
inHuit rpusyH, ponom i3 IliBneHHOi AMepuKH, SKMH HUHI
MOMWIMPEHNH y UK npuponi €Bponw, A3ii, Adpuxu
ta [liBHivHOI AMepuku. Y €Bpory ueit Bug OyB iHTpOIy-
KOBAaHUI MEPEBAKHO 3 METOI0 NMPOMHCIOBOTO BHPOIIY-
BaHHS [UII OTPUMaHHA XyTpa Ta M’sca [1-3]. Hyrpi-
{BHUIITBO CTAaHOBWJIO BAXJIHMBY CKJIAJOBY YacTHHY
3BIpIBHUIITBA, 3a0€3MeUyl0YN HACENeHHA IIETUIHUM
M’SICOM, XyTPSIHOIO CHPOBHHOIO, 3 BUPOOHHKIB — JKepe-
joM npubyTKy [4, 5].

VY npupoaHHMX yMOBax HYTpii 3aceinsifoTh Oeperu
CHOKIHHHMX BOJIOWM, XXMBYTh y HOpax Ta Xap4yHOThCS
MEepeBaKHO MPUOEPEKHOI0 POCIUHHICTIO, 3piaka —
IpiOHOIO pHbOOr0. 3aBASKM BHCOKIM alanTUBHOCTI Led
BUJI 100pe IMPHUCTOCOBYETHCS JIO yYMOB YTPUMAaHHS Yy
IpUBaTHUX rocnoaapcTsax. OnHIEO 3 epeBar BUPOLLY-
BaHHS HYTpil € HEBUOATrTUBICTH O KOPMIB: TBapHWHU
e(heKTHBHO BUKOPHCTOBYIOTH MICIIEBI pecypcH (Tpasa,
O0BOYi, KOMOIKOpM). 3a CHPHUATIMBAX YMOB HYTpisd
IIBHJIKO HApoIIye Macy Tima (mo 5 kr), a ii M’sco mae
BHCOKY Xapd4OBY I[iHHICTh, [0 POOUTH ii MPHBAaOINBOIO
it hepMEPChKHX rocoaapctTs [5—7].

[Ticng mepmmx moctaBok HyTpiit 1o CximHoi €Bporwy,
[TiBuiuno1, LlenTpansHoi Ta yacTkoBO CxigHOT A3ii 1928—
1932 pokiB i3 Aprentunu, Anrmi Ta HimeuunHn,
PO3BEICHHSI IOTO BUJIYy MOYAJI0 aKTUBHO PO3BHBATHCS.
VYkpaiHa TpaauLiiiHO Mana MpoBiaHI mo3uuii y BUpPOO-
HHUITBI MpoayKuii 3BipiBHUNTBA, 30KpeMa XyTpa Ta M’sica
HyTpii [8]. YIIpomoBX OCTaHHIX POKIB CIIOCTEPIra€ThCs
TEHJICHIIS 10 3pOCTAHHS YUCEIBHOCTI JOMAIIHIX HYTpiH,
1110 BKa3y€ Ha MEPCIEKTHBHICTH i€l ramysi [6, 7].

[Ipore, He3BakarouM Ha MOIIMPEHHS HYTpil Ha
Tepurtopii Ykpaiau, mapasurodayHa 1[-0ro BHIy 3aIHIIa-
€ThCS HEJOCTATHBRO JOCIIIPKEHO0. Y IPUPOTHOMY apealti
Myocastor coypus BUSIBIICHO 3HaYHY KiJIBKICTh MTapa3uTiB
PI3HHX TaKCOHOMIYHHX TPYIH, cepel SIKUX € 30yIHUKA
300HO3HUX 3axBopioBaHb [9—12]. Lle akTyanizye HE0OXia-
HICTP  KOMIUIGKCHOTO  BHBYCHHS  €Mi300TONOTIYHOL
cutyarlii Ta (aKTopiB, 110 BILUIMBAIOTH HA CPEKTHBHICTh
pO3BelIeHHsST HYTpiif, 30KpeMa XapuyBaHHsS, YMOBH
yTpUMaHHs, BeTepHHapHe 3a0e3eueHHs Ta pU3UKH 3apa-
JKCHHs 1HBa31iHUMHU XBopobamu [13—15].

'enbMminTOdayny HyTpiit BuByamu y Snonii [14-16],
Iramii [11, 17], Bpaswis [18], CILA [19] Ta Yexii [20, 21].
3a JaHUMU HU3KH aBTOPIB, Y CBOEMY NIPHPOAHOMY apeaii
[liBgerHoi AMepuku HyTpis ypaxkeHa 19 pisHEUMH
BuAaMu TenbMiHTIB [22]. Cepen 30yIHUKIB IITYHKOBO-
KHIIIKOBUX HEMAaTOJ03IB y HYTpill € JOCHTH IMOIIUpEHi
HeMaTonW, 30KkpeMa Trichuris  myocastoris, IO
TPAIUISIOTBCS Y TUKMX Ta JOMAIIHIX HYTpil (Myocastor
coypus) [21, 23, 24]. Woro Brepue onucas K. Enirk 1933
poxy, ne Oyma Iue 3a3HayeHa CcTapa Ha3Ba
«Trichocephalus myocastoris» [25]. 3romom HH3Ka
aBTOPIB JIETaIi30BaHO BHUBYAJIN MOp(OJIOTiF0
T. myocastoris Ta ioro matoreHnicts [26-28]. 1975 poky
BUCHI OHOBWJIM Ta Y3araJlbHWIM JaHi II0J0 30yIHUKA
Tpuxypo3sy [29].

Hupkynsuis  30yAHUKIB — TeJBMIHTO3IB  HYTPIH,
B ToMy uucii # 1. myocastoris, y Uecbkiii Pecmy0mii
MiATBEp/KEHA OMyOJiKOBaHUMH pPOOOTaMM BIPOJIOBXK
2015 — 2025 pokiB [20, 21]. OgHak icHye nmedimut

iHpopManii Mpo TOIIMPEHHS EHJONapa3suTo3iB HYyTPiH
B YkpaiHi. MU y BiAKpHUTOMY JOCTymi IO HayKOBOI
iHdopManii 3HAHIIIIM TOOANHOKI My OJTiKalii, PUCBSYEH]
napasuro3aM HyTpid 3a 2010 ta 2016 poxm [30, 31].
AHANOTYHUX HOBUX BITYM3HSAHMX JOCIIIKEHb HE
3nificHIOBay Ha TepuTopii [TonTaBcbkoi 0OmacTi.

Meta gociaKeHHsa

Meta po0OoTH mossiraja y BCTaHOBIEHHI 0COOIH-
BOCTeW mepebiry  Tpuxypo3y, YacTKH MOHOIHBa3il
Ta MIKCTiHBa3ii cepes 00CTEXEHHX HYTPiH JOMAamIHbOI
HOMyYJISLII.

Martepiann i MmeToau

JocnimkenHss  npoBoawin — Brpomoxk  2023—
2025 pokiB B HayKoBiif maboparopii kadenpu mapasuTo-
Jorii Ta BeTepuHapHO-caHiTapHOoi ekcrieptu3u (ITonTas-
ChKHI JepKaBHUM arpapHmid yHiBepcutet). [t BUsB-
JIEHHS HYTpid, iHBa30BaHWX 30YJHHUKOM TPHUXYpPO3Y,
MPOBOAWMIIA  KOMPOOBOCKOMIiIO mpo0d  dekamid 3a
¢drnoraniinoro  Meroamkoro [32, 33]. JlabopaTtopHOo
JOCIIKYBIM HYTpill PI3HUX IOPiI Ta BIKOBUX IPYIL.
BcranopmoBany iX BUIOBHH CKiIajd 3a MOP(OJIOTIYHOIO
OyznoBoro sienns rempminTiB [20, 25, 29] Ta oouumct [34].
OCHOBHUMH TIOKa3HMKaMH YpaKeHHS HYTpid Iapasu-
tamMu Oynu excreHcuBHicTh iHBa3il (EI, %). 3aranom
KOTIPOOBOCKOMIYHO Oyno mocmimkeHo 1438 3pas3kiB Bif
Myocastor coypus (Molina, 1782). Bci maHimymsmii
3 MIAOCHITHAMHU HYTPisIMHA MPOBEACHO 3 JOTPUMAHHSIM
eTHYHNX HOPM BIAMOBIMHO JO MDKHAPOOHOTO Ta
YKpalHCHKOTO 3aKOHOIaBCTBA.

[IpoToKOT TOTOYHOTO OCHIHKEHHS 3aTBEPHKEHO
EtnunuM komitetom IlonTaBchKoro aep>kaBHOTO arpap-
HOTO yHiBepcHuTeTy (HoMep 3aTBepikeHHs: Ne 5 2023/09).

PesyabTaTn Ta ix 00roBopeHHs

AHani3 TOIIMPEHHS Mapas3uTiB cepei  HOMyJsLil
momarmHiXx  HyTpiii IlonTaBCBKOTO pETioHy BKasye,
II0 3araJbHUI NOKAa3HHUK ypakeHOCTI cTaHOBUB 34,42 %
(puc. I). Mu niarHOCTyBalIM Ha TEPUTOPIl YOTHPHOX
paiionie  IlonTaBcpkoi  obmacTi  HEMaToOW  POAy
Trichostrongylus (EI=13,63 % Big 1438 mocmimkeHNX
HyTpil), Trichuris myocastoris (E1=30,32 % Bix 1438 no-
CIIijpKeHnX HyTpii). HaimpocTinn opraHisMu poauHH
Eimeriidae manu noka3Huk Ha piBHi 6,47 %.

Bebozo no obracmi | { 34,42
Jlybencoxuil { 25,78
Tlonmascokuii { 39,73
Kpemenuyyvrui { 40,66

Mupzopodcokuii l 24,02
0 10 20 30 40 50

Puc. 1. 3araipHa ypaXeHICTb JIOMaIIHIX HyTPiH
pizHumu 30y qarkamu napasurtosis (EI, %)
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Bapro migkpecnuTy, o pe3yabTaTH JIabopaTopHOTo
JIOCHIKeHHST (peKalbHUX 3paskiB (OTPUMaHUX IUIIXOM
32)KUTTEBOI JIIaTHOCTHKH) CBIYATh: CEpes apa3uTapHUX
30ynHUKIB HyTpii y [lonTaBchkiii obmacti HaifuacTime
JiarHOCTyBaJIH siiius TpUXypHuciB (436 romiB) (puc. 2).

Puc. 2. Slitus Tpuxypucis, BUsBICHI y (exaisax
JIOMAIIHIX HYTpiH:
a—x 80; 6 —x 400.

AHami3 TIIOKa3HUKIB 33 OKPEMHMH paloHaMH
JIEMOHCTPY€E, 10 3HAYECHHS TPUXYpo3HOi  iHBa3ii
BapiroBanmu B Mexax 20,31-37,45 %. HaiBumuii piBeHb
IHBa30BaHOCTI y po3pi3i paiioHiB OyB came Yy
ITonraBcekomy (maéan. 1).

Taduuus 1

[MommpeHHs TpUXypo3y HYTpill y paiioHax

Paiion I[OCJ;I(J;[:CHO, I}ma::;aﬂo, Eol/i,

Kpemenuynpkuii 182 43 23,63
Jly6eHchkuit 128 26 20,31
Mupropoacbkuit 383 88 22,98
TlonraBchKuit 745 279 37,45
Bceworo 1438 436 30,32

3a pe3ynbTaTaMu 3a)KUTTEBOI JIarHOCTHKH (ekaiit
HaMiBBOJIHHUX TPHU3YHIB Ha Teputopii I[lonTaBchkoi
o0yacTi BCTAHOBICHO, IO 1. myocastoris dYacTilie
JIIarHOCTOBAHO y BUIJISAI MOHOIHBA311 — 61,47 % (puc. 3).
Takox 3’s1cOBaHO, IO TPUXYpO3 mepebirac y BUMIISAL

MIKCTIHBa3iil pa3oM i3 HEMaTo/l03aMHU Ta MPOTO3003aMHU
tpaBuoro tpakty (EI — 11,68 %) (maba. 2).

Puc. 3. [TopiBHAHHS piBHSI MOHOIHBAa3ii Ta MiKCTiHBa3i1
3a pe3yJIbTaTaMH KOMPOOBOCKOMIYHUX OCHIKEHb

Tadauus 2
OcobxmBocTi nepediry Tpuxypo3y HyTpii

Jocmimpkeno, IHBa3oBaHoO, EI,
ST TBapHH TBapHH %
Tpuzypo3 1438 436 30,32
Tpuxypo3Ha MOHOIHBa3is 1438 268 18,64
Tpuxypo3 y ckimai
MiKCTiHBa31# TpaBHOTO 1438 168 11,68
TPaKTy

VYcboro Oyio BHSBICHO TPU PI3HOBUIM MIKCTiHBa3ii
y HaIiBBOJHHX TI'PH3YHIB, iHBa30BaHHX 1. myocastoris,
Jie TBOKOMIIOHEHTHI iHBa3il BcraHoBieHo y 81,55 %
nytpiii (EI — 9,53 %), TpuxomnonentHi — y 18,45 %
HyT1piit (E1 - 2,15 %) (maén.3).

Tabauusa 3
Pi3HOBUAM MIKCTIHBA31# 32 HASBHOCTI TPUXYPO3Y

Yy HyTpiit

o
Ne InBa3oBaHo, . A’.Bl’u .o
o/ Komnonentn o MIKCTIHBa31#

(n=168)

1 JIBOKOMITOHEHTHI, Y T.4.: 137 81,55

. TPHXypHCH 109 64,88
TPUXOCTPOHTLIIOCH

1.2.  Tpuxypucu + eiimepii 28 16,67

2 TpPUKOMIIOHEHTHI, y T.Y.: 31 18,45

2.1, (TPHXypHCH * eiMepii+ 31 18,45

TPUXOCTPOHTIIOCH
HaykoBi mnyOmikauwii cBigyaTh, 110 Napa3uTapHi

3aXBOPIOBaHHS HYTpil {y’Ke MHOIIUPEH] Y rOCIoAapCTBax
OaratbOX KpaiH cBiTy. PiBeHp iX ypaxxeHOCTI Bapitoe
3aJ€KHO BiJ BIKOBOI TIpynM TBapHH, OCOOJMBOCTEH
MOMYJIsIii, YMOB Ta TEXHOJOTii yTPUMaHHS, a TaKOX
ce3oHy. Hampuknax, pe3yabpraTté jgochikeHb y UYexii
MIPOAEMOHCTPYBANIH, IO MUKI HYTPil 3apakeHi 3HAYHO
MEHIIIEe, Hi’K OCOOHHH, SKi YTPUMYIOTBCS B HEBOJIi. AHATI3
¢ekanmiii ¢depmepcbkux HyTpiii TOKa3aB HasBHICTb
TaKMX OBOCKOIIIYHUX €JIEMEHTIB, SK Irichuris spp.,
Strongyloides spp., Trichostrongylus spp., Eimeria seidelli,
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E. nutriae, E.coypi ta E.myopotami, sKi € BHUIO-
crneuudiyHUMHU NapasuTaMu HyTpiil K Je(iHITUBHOTO
xa3sgiHa. Y  BUIBHOKUBYYMX  (JMKOI  HOIYJIALIT)
TPU3YHIB BUSIBISUIM TiepeBaxHo E. nutriae, E. coypi,
Strongyloides spp., a noonuHoko — Trichuris spp. Ilpu
IIbOMY PiBEHB Ypa)X€HHS TPUXYpPo30M cTaHOBUB 57,0 % y
TBapuH y HeBoi potH smme 5,0 % y aukux HyTpiit [23].

V Tonpmi HyTpil HaifgacTimie ypaxali HEMaTOIH
(28,5 %), cepen sikux noMmiHyBamu 1. myocastoris Ta
Strongyloides myopotami [35]. 3a pe3ynpTaTraMu 0THOTO
3 HaWHOBIMIMX MOCTIKCHb Mapa3suTopayHH HYTPId y
Yechkiit PecryOuilnii BCTaHOBJICHO LUPKYJISALIIO IIECTH
BU/IiB 30YyJHUKIB Yy BOCBMHM TO4YKax OaceiHy piuKku
MopaBa. Haiiuactime  Tparmisiucs —S. myopotami
(78,3%) ta T myocastoris (37,0%). Boanouac
MIPOBOIMIIN JIOCTIJKEHHS Ha 46 Tpynax HyTpil METOAOM
CTaH/IapPTHOI'O MAaTOJIOr0aHATOMIYHOTO PO3THHY, & TAKOXK
i3 3aCTOCYBaHHSIM KOTIPOJOTIYHUX 1 MOJEKYJIAPHHUX
meroniB. JlomatkoBo  peectpyBanu  Echinococcus
multilocularis, Echinostoma sp. Ta TpeIcTaBHUKA
pomunn Psilostomidae [20]. Y GinpmiocTi kepen 3a3Ha-
YEHO, 10 TeJIbMIHTO3M Y HYTPiH 9acTo yCKIIaTHIOIOTHCS
erimepiozom [11, 22]. Cnim 3a3HauuTH, MO y poOOTI
BUYCHHX ONHCAaHO HUPKyJimito B IliBHiuHIN ITamil Takux
Hematol, sk S. myopotami (63,4 %), Trichostrongylus
duretteae (28,1 %), a takox eimepiii E. coypi (86,3 %)
ta E. seideli (6,8 %). Tpuxypucis npu mpomy He OyJio
BusBIeHO [11].

Hocnimxenns ¢ekaniii HyTpiit y CyMcbKiii o0nacTi B
VYkpaiHi 3acBiJUMIM HASBHICTh S€Ib TEIBMIHTIB POIY
Trichuris  (100,0 % iHBa3oBaHoCTi), Strongyloides
(80,0 %), Ascaris (20,0 %) Ta oomwct Eimeria (81,7 %).
HaiiBuiiy iHTEHCHBHICTb YPasKEHHSI MPUXYPO30M PEECTPY-
BaJId caMe B aMaTOPChKUX rOCHoAapcTBax periony [31].

BucnoBkn

PesynbraTi  NMpOBENEHMX  JIOCHIPKEHb  CBiAYarth,
IO Tapa3UTO3M LITYHKOBO-KUIIKOBOTO TPAaKTy JOMalll-
HiX HyTpi#l y rocrionapcTBax [lontaBcskoi 00nacTi MatoTh
3Hayne momupeHHs (34,42 %). CepenHii piBeHB
eKCTeHCHBHOCTI caMe TpuXypo3Hoi iHBasii B IlonTaBch-
KoMy perioni craHoBute 30,32 %. I'empminTodayna
NpeNCTaBlICHa  TPUXYPUCAMH, TPHXOCTPOHTLIIOCAMH
it elimepisMu, 3 IepeBakaHHAM TPUXYPO3HOI MOHOIHBA3I11
3 moka3HukoM 61,47 %.

Konduikr inTepecis

ABTOpHU CTBEPJUKYIOTH IIPO BIJICYTHICTH KOHQIIIKTY
IHTEepeciB 100 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JIOCHIIKEHD.
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The development of multidrug-resistant (MDR) bacteria is a significant global health concern, making the search
for novel antimicrobial drugs crucial. Eugenol, a phenolic compound found in high concentration in Syzygium
aromaticum (clove), is well known for its broad-spectrum antibacterial properties. The study aimed to evaluate the
antibacterial activity of ethanolic clove Syzygium aromaticum extract against multidrug-resistant Gram-negative
bacteria (Escherichia coli, Pseudomonas aeruginosa and Klebsiella pneumoniae). Bacterial isolates (E. coli,

1(\:401(11?@ of[}/eFermgry ; K. pneumoniae, and P. aeruginosa) were obtained from animal with infectious diseases and subsequently confirmed
K;;;:e, niversity o by cultivation on several plates of solidified agar media and incubation at 37 °C for 24 hours. Clove powder was

processed into ethanolic extracts using standard maceration and evaporation techniques. Four concentrations of
antibacterial activity (50 %, 25 %, 12.5 %, and 6.25 %) were tested using the agar well diffusion method. The results
showed a concentration-dependent inhibitory effect, with the highest inhibition zones observed at 50 %
concentration: E. coli (25 mm), P. aeruginosa (24 mm), and K. pneumoniae (20 mm). No inhibitory activity was
observed at the 6.25 % concentration. Among the three microorganisms studied, the E. coli test culture demonstrated
the highest sensitivity to ethanolic clove extract at concentrations of 12.5, 25.0, and 50.0 %, with growth inhibition
zones of 16.0, 21.0 and 25.0 mm, respectively. In contrast, K. pneumoniae demonstrated the smallest inhibition zone
(20 mm) at the highest extract concentration (50 %). Furthermore, research indicates that the combined use of clove
extract with conventional antibiotics may result in a synergistic antibacterial effect. In conclusion, clove extract
shows encouraging antibacterial activity against MDR Gram-negative bacteria and warrants futher research for
potential medical application.

Keywords: Syzygium aromaticum, clove extract, antibacterial activity, multidrug-resistant bacteria, eugenol,
Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae.

Karbala, 56001, Iraq

AHTHOAKTepiaJIbHA AKTHBHICTb €KCTPAKTY I'BO3AUKH Syzygium aromaticum BiTHOCHO
rpaMHeraTHBHUX MYJIbTHPE3UCTEHTHUX IITAMiB OaKkTepii

Awmaan M. Xynaep

TosiBa My/IBTUPE3UCTCHTHUX MITaMiB OakTepil € rIo0aIbHOIO MPOOIEMOIO K 'yMaHHOI, Tak i BeTepHHApHOI
MEJUITHHH, 10 POOHUTH IONIyK HOBHX aHTHMIKPOOHMX IIpENapaTiB Ta pEeYOBUH Pi3HOTO MOXOUKSHHS HAI3BHIANHO
BakuBuM. OJHIEIO 3 TaKUX PEYOBHH € €BreHOJN. SIK BiZOMO, €BreHON — I¢ (peHOIbHA CIIOIyKa, IO MiCTUTHCS

Konemx Berepunapnoi
MEINLVHY, YHIBEpCUTET
Kep6enn,

L. BHCOKIill KOHLEeHTpalii B Syzygium aromaticum (IBO3JHIII), KA Mae aHTHOAKTEpialbHi BIACTHBOCTI HIMPOKOTO
nposinuis Kep6ena, Ipak y p VZVE (rBo3HILI), p p

criextpa fii. ToMy, METOrO JOCIi/PKEHHs OyJI0 OLIHMTH aHTHOAKTepiallbHy aKTHBHICTb €TAHOJBHOTO €KCTPAaKTy
IBO3IUKU Syzygium aromaticum BiJHOCHO TPaMHETaTHBHHUX OakTepii 3 MHOXKHHHOIO JIIKAPCHKOIO CTIHKiCTIO
(Escherichia coli, Pseudomonas aeruginosa 1a Klebsiella pneumoniae). baxtepianbHi i3ossti 1uist nocnigis (E. coli,
K. pneumoniae ta P. aeruginosa) Oymia oTpuMaHi BiJ TBapuH 3 iH(pEKUiffHMMK 3axBOproBaHHSIMH. EkcTpakT
TBO3JIMKH OTPHMYBAJIH 3 IIOPOIIKY POCJIMHH 33 JOIIOMOTOI0 CTaHIAPTHHUX METOMIB Malepallii Ta BUIIapOBYBaHHSL.
VY mocnmimkeHHSX IPOTECTOBAHO YOTHPH KOHIEHTpauii ekcrpakty (50,0 %, 25,0 %, 12,5% ta 6,25 %) 3a
JIONOMOror0 Metoay audysii B arap (MeTol «KOJIOAs3iB»). Pe3yibraT mokasaiy KOHIEHTPALiifHO-3aJIeKHUI
iHTiOyrounii eheKT eKCTpaKTy OTpUMAHOro 3 Syzygium aromaticum. HaliBuii 30HU iHriOyBaHHs 3a(iKCOBaHO 3a
BUKOpHUCTaHHA eKCTpakTy B 50,0 % xoHuentpauii: E. coli (25,0 mm), P. aeruginosa (24 mm) 1a K. pneumoniae
(20 mm). Cepen TppOX JOCTIKEHHX MIKPOOPraHi3MiB KyJbTypa E. coli npoJeMOHCTpyBajia HaiBUILly Yy TJIUBICTD
JI0 BUTOTOBJICHOTO €KCTPAaKTy TBO3AMKH 3a KOHIEHTpauii 12,5 %, 25,0 % ta 50,0 % i3 3onamu iHriOyBaHHSA pOCTY
16,0, 21,0 Ta 25,0 mm BignosinHo. BonHouac, K. pneumoniae mpoaeMOHCTpyBaia HalWMEHIy 30HY IHTiIOyBaHHS
(20 MM) npu HaiBUIIIH KOHIEHTpanil ekcTpakTy (50,0 %). TakuM YHHOM, eKCTPAKT I'BO3JIMKH BOJIOIE BUPAKEHOIO
AQHTHOAKTEpiaJIbHOI0 aKTUBHICTIO IOAO MYJIbTHPE3HUCTEHTHHX TPaMHETaTUBHUX OakTepiil, mo poOuth iforo
NIePCIIEKTHBHUM y BUKOPUCTaHHI i TOTpeOye MOoJabIINX JOCITiIKEHb.

KarouoBi caoBa:  Syzygium  aromaticum, €KCTPaKT TBO3IAMKH, aHTHUOAaKTepialbHa  AKTHBHICTB,
MYJIBTUPE3UCTEHTHI OakTepii, eBrenon, Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae.

Bi6aiorpadiunnii omuc post nuryBanus: Xyoacp Amaan M. AHTnOaKTepianpHa aKTHBHICTb CKCTPAKTy TBO3IUKY Syzygium aromaticum BiIJHOCHO
rpaMHEraTUBHUX MYJIbTUPE3UCTEHTHHX IUTaMiB OakTepiil. Scientific Progress & Innovations. 2025. Ne 28 (4). C. 132-135.
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Introduction

Multidrug-resistant bacteria are a major cause
of mortality associated with infectious diseases,
particularly in developing countries [1]. Syzygium
aromaticum antibacterial, antioxidant, anti-cancer,
anti-inflammatory, and anti-diabetic qualities made it
significant in medicine [2]. Known more commonly as
clove, Syzygium aromaticum (family: Myrtaceae) is
native to the Indonesian islands.

Eugenol is the main component of Clove Essential Oil
Composition (CEO), accounting for at least half of the
more than 30 compounds that have been identified.
Humulene, eugenyl acetate, and caryophyllene make
approximately 10 % to 40 % of the residual material. The
remaining components are regarded as minor elements
because they are present in minor amounts (<10 %) [3].
Due to their antibacterial, antifungal, anti-inflammatory,
insecticidal, and antioxidant qualities, as well as their
historical use as a flavoring agent and antimicrobial
substance in food, the high concentration of eugenol
in leaf and bud oil makes it potentially useful in
medications [4].

Eugenol, the primary phenolic compound in clove,
exhibits multiple antibacterial mechanisms, including
disruption of bacterial cell membranes, increased
membrane permeability, protein denaturation, and
inhibition of biofilm formation [5]. According to reports,
they eradicate bacteria without encouraging the growth of
resistance [6]. Alternatives to traditional antibiotics must
be found immediately since antibiotic-resistant bacteria
are becoming more and more common. Potential uses for
plant-derived  substances (PDSs) include both
antibacterial and antibiotic resistance modulation [7].
Clove essential oil and extracts exhibit significant activity
against Pseudomonas aeruginosa, a multidrug-resistant
pathogen [8]. In tropical Asia, clove has traditionally been
used to treat various diseases, including cholera, malaria,
and tuberculosis. Comparative studies have shown its
inhibitory effect on clinical strains of P. aeruginosa, as
well as its use in the treatment of nausea and vomiting [9].

The aim of the study

The study aimed to establish the antibacterial activity
of ethanolic clove Syzygium aromaticum extract against
multidrug-resistant Gram-negative bacteria (Escherichia
coli, Pseudomonas aeruginosa, Klebsiella pneumoniae).

Materials and methods

Extraction of Plant Material

Two hundred fifty milliliters of sterile distilled water
were used to dissolve 25 grams of the finely powdered
S. aromaticum in order to reach a dilution ratio of 1 : 10
(1 g/10ml). To get the same dilution ratio, another
25 grams of the powder were dissolved in 250 milliliters
of 95 % ethanol. The mixtures were shaken intermittently
for three days [10]. The solutions were filtered using

Whatman No. 1 filter paper. The crude ethanolic extracts
of S. aromaticum were collected, filtered, evaporated in a
water bath, and stored at 4 °C until further analysis [11].

Collection of test isolates

The bacterial species used in this study were
Escherichia  coli, Klebsiella  pneumoniae, and
Pseudomonas aurogenosa. The isolates were obtained
from animals with infectious diseases and confirmed by
culturing on solid agar media followed by incubation at
37 °C for 24 h. A biochemical reaction was then carried
out for further identification and confirmation after the
colonies had been inspected macroscopically for colonial
traits and microscopically using Gram's stain [12].

Standardization of Inoculum

Colonies from overnight cultures of the test organisms
were transferred using a sterile inoculating loop into tubes
containing approximately 2.0 mL of sterile normal saline
(0.9%). The turbidity was adjusted to match the 0.5
McFarland standard [13].

Extract Working Concentrations Preparation

The greatest stock concentration, 100 mg/mL, was
obtained by dissolving one gram of the crude extract in
ten milliliters of 2 % Dimethyl Sulfoxide (DMSO) in a
test tube. Serial dilutions were prepared using distilled
water to obtain concentrations of 100, 50, 25, 12.5, and
6.25 mg/mL.

Determination of Antibacterial Activity

The antibacterial effectiveness of the S. aromaticum
extracts was assessed using the agar well diffusion
method, which was initially demonstrated by [13]. A
sterile swab was used to inoculate the Mueller-Hinton
agar with the modified bacterial suspensions after it had
been prepared and solidified. After that, the agar was
allowed to stand for 15 minutes. Then, four 4 mm wells
were drilled using a sterile cork tool. The ethanol extract
was added to 0.2 milliliters at varying doses (50, 25, 12,
and 6.25 milligrams per milliliter). Plates were incubated
at 37 °C for 24 h. Antibacterial activity was evaluated by
measuring the diameter of inhibition zones (mm).

Results and discussion

The study's findings demonstrated that the ethanolic
extract of cloves (Syzygium aromaticum) exhibited
concentration-dependent  antibacterial activity. The
inhibition zones were highest at 50%, followed by 25 %
and 12.5 %, while no inhibition was observed at 6.25 %
(Table 1 and Fig. I).

This aligns with the findings of [14], who reported a
similar trend where higher concentrations of clove extract
produced significantly larger inhibition zones against
E. coli, P. aeruginosa, and Salmonella species. Their
study showed inhibition zones up to 27 mm using
ethanolic extract concentrations ranging from 100 to
500 mg/mL.
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Table 1

Diameter of inhibition zones produced by ethanolic clove extract against test isolates

Concentration ethanolic extract of cloves, %

Test isolates 50.0 25.0 125 625 Mean+SD
Escherichia coli 25 mm 21 mm 16 mm 0 15.50 £ 10.37
Klebsiella pneumoniae 20 mm 18 mm 15 mm 0 13.25 £ 8.38
Pseudomonas aeruginosa 24 mm 17 mm 15 mm 0 14,00 £9.71

Fig. 1. showed the Clove ethanol extract's inhibitory zone in relation to the test isolates

Among the tested bacteria, E. coli showed the highest
sensitivity (25 mm at 50 %), followed by P. aeruginosa
(24 mm) and K. pneumoniae (20 mm). These results align
with previous studies [15], which found that E. coli and
P. aeruginosa were significantly inhibited by clove
extract with inhibition zones between 18-26 mm at higher
concentrations.

The antibacterial activity of clove is mainly attributed
to its bioactive constituents, particularly eugenol, which
disrupts bacterial membranes, inhibits enzyme activity,
and impairs biofilm formation. Eugenol has been shown
to inhibit fimbrial gene expression and curli formation in
E. coli, significantly reducing bacterial adhesion [16].
In P. aeruginosa, clove extract interferes with quorum-
sensing pathways essential for virulence and biofilm
production [17].

In addition, recent studies also indicate synergistic
effects when clove extract is combined with conventional
antibiotics. The combination of clove extract with
imipenem or amoxicillin—clavulanic acid significantly
reduced the minimum inhibitory concentration (MIC)
against multidrug-resistant P. aeruginosa, suggesting its
potential role as an adjuvant therapy [18-20]. Overall, the
data suggest that clove extract holds promising
antibacterial potential, particularly against Gram-negative
pathogens. The findings encourage more research into its
mechanisms of action and potential therapeutic uses, as
well as supporting earlier investigations.

Conclusions
Studies have shown that clove extract exhibits

pronounced antibacterial activity against multidrug-
resistant Gram-negative bacteria. It was found that the

expression of antimicrobial properties depends on the
concentration of the ethanolic extract of cloves. The
largest inhibition zones were observed at 50 %
concentration: E. coli (25 mm), P. aeruginosa (24 mm),
and K. pneumoniae (20 mm). At 6.25 %, no inhibition
was observed. Among the three microorganisms studied,
the E. coli test culture demonstrated the highest sensitivity
to ethanolic clove extract at concentrations of 12.5, 25.0,
and 50.0 %, with growth inhibition zones of 16.0, 21.0
and 25.0 mm, respectively.
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Maintaining the well-being of poultry farms, increasing the number of birds, as well as enhancing their
productivity depends on the implementation of therapeutic and preventive measures. Compliance with zoohygienic
requirements and veterinary and sanitary rules for keeping chickens ensures veterinary well-being of farms,
including with regard to nematodoses of the digestive tract. The aim of the research was to determine the disinvasive
activity of modern disinfectants against eggs of the nematode Ascaridia galli, which parasitizes chickens. Under
laboratory conditions, the destructive effect of domestically produced disinfectants was determined, including
"Kristal-900" (active ingredients: glutaraldehyde, glyoxalaldehyde, benzalkonium chloride), "Creolin" (cresols,
naphthalene, resin acids, pyridine bases and emulsifiers) and "Desirex Forte ParvoStop" (quaternary ammonium
compounds, glutaraldehyde, non-inogenic surfactants) on a test culture of ascarid eggs isolated from the gonads of
female nematodes. The conducted studies have established a high level of disinvasive effectiveness against 4. galli
nematode eggs of the following agents: "Krystal-900" — at 1.5 % concentration with exposure times of 1 h, 2 h and
3h (90.3 %, 94.0 % and 100.0 % respectively); "Creolin" — at 4.0 % concentration for exposures of 2 and 3 h
(92.9 and 100.0 % respectively) and at 5.0 % concentration for all exposure periods (100.0 %); "Desirex Forte
ParvoStop" — at 0.5 % concentration with exposure times of 2 and 3 h (93.7 and 100.0 % respectively). Lower
concentrations of the tested disinfectants, depending on the exposure duration, had either satisfactory or
unsatisfactory levels of disinvasion efficiency against the eggs of the nematode A. galli. The destructive effect of
disinfectants was accompanied by changes in the morphological structure of the eggs, which were characterized by
the arrest of their development and loosening of the embryo; destruction and loosening of the eggshell, disintegration
of both the embryo and shell, and larval death. The obtained research results allow us to recommend the disinfectants
"Krystal-900", "Creolin" and "Desirex Forte ParvoStop" in specific application regimens for the effective control
and prevention of ascaridiosis in chickens.

Keywords: chickens, ascariasis, Ascaridia galli, nematode eggs, disinfestation, effectiveness.
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Je3inBa3iiiHa aKTUBHICTHh Cy4acCHHUX Je3iH(eKTAHTIB BiIHOCHO sieub HeMaToa Ascaridia galli

B. B. Menbuuuyk | O. B. KoBanenko | B. O. €scrad’esa | A. A. 3amazsiii | O. C. Jlonrin

30epekeHHsT OIaronoyyyusi NTaXiBHUYMX TOCIOAAPCTB, 30UIBLICHHS MOTOMNIB’S MTaxiB, a TAKOX IiJABUILCHHS
X IPOAYKTUBHOCTI 3aJI€XKUTh BiJl 34IHCHEHHS JiKyBaIbHO-IPOGITaKTHIHUX 3aX0AiB. JJOTpMMaHHS 300Tiri€HITHIX
BHUMOI Ta BCTCPHHAPHO-CAHITAPHUX MPABHI YTPUMAaHHSA Kypei 3a0esmedye BeTepHHApHE Olaromoiydqds y
rOCIOJIapCTBaX, 30KpeMa i BiJHOCHO HEMATONO03iB TPABHOTO TpPakTy. MeTow nociijkeHb Oyl0 BH3HAUUTH
JIe31HBa3iliHy aKTHBHICTb Cy4acHHUX Ae3iH(EKTaHTIB BITHOCHO sS€lb HeMAaTox Ascaridia galli, O Napa3uTyIoTh y
Kypeil. Y 1a0opaTOpHUX yMOBax BH3HA4ald 3ryOHY [iro Je3iH(iKylounx 3aco0iB BITYM3HSHOIO BHPOOHMIITBA:
«Kpucrany-900» (miroui pedoBHHHM — IIIyTapOBHH albIerii, MIIOKCANEBHIl albleris, OCH3aJIKOHII0 XJIOPHUZK),
«Kpeominy» (kpe3onu, HadTaniH, CMOJSIHI KUCIOTH, MIPHIMHOBI OCHOBH i eMyibratopu) ta «Jlesipexc dopre
ParvoStop» (d4eTBepTHHHI aMOHIi€BI CIIOTYKH, TIIyTapOBUH allbJETi/l, HEIHOTCHHI TOBEPXHEBO-aKTUBHI PEYOBHHH)
Ha TECT-KyJbTypy S€lb acKapuiii, BUAUICHUX 3 TOHaJ CaMOK HeMaToi. Pe3yibraTé NMpOBEICHHUX JOCIIIKEHb
CBiYaTh TPO BHCOKHMI piBeHb Je3iHBa3ilHOI e(EKTHBHOCTI BigHOCHO senb Hematon A. galli 3acobis:
«Kpucrany-900» — y 1,5 % xonuenrpauii npu ekcnosuuii 1 rox, 2 rox ta 3 rox (90,3 %, 94,0 % Ta 100,0 %
BianoBinHO); «Kpeoniny» —y 4,0 % koHueHtpauii npu ekcnosuii 2 ta 3 rox (92,9 Ta 100,0 % BixnosigHO) Ta y
5,0 % xoHuenTpauii mpu Beix excnosuisx (100,0 %); «[e3sipexc @opte ParvoStop» —y 0,5 % konneHTpaunii npu
ekcrosuuii 2 Ta 3 rox (93,7 ta 100,0 % BinnosinHo). Hinkui koHueHTpawuil BUIpoOyBaHuX Ae3iH(IKYIOUHX 3ac00iB
3aJIEXKHO BiJl €KCIO3UIIIK Manu a0o 33/10BUIbHUIT 200 HE3a10BIIbHUI PiBEHB JIe31HBa31HHOT €()EKTUBHOCTI BITHOCHO
sterb HeMatoq A. galli. 3ry6Ha ist 1e3iH(PEKTaHTIB CYIPOBOHKYBAIACS 3MiHAME B MOP(OJIOTIUHIN CTPYKTYPi SI€Ip,
SIKI XapaKTepU3yBAIIMCS 3yIHHEHHSM iX PO3BHTKY Ta PO3PUXJCHHIM 3apOJKy; PYHHYBaHHSM Ta PO3PUXJICHHIM
00O0JIOHKH; PO3MAJIOM 3aPOJIKY Ta OOOIOHKH; 3arn0eIUTio IMYHHKH. OTpHMaHi pe3yJIbTaTd AOCIiKEHb T03BOJIIIOTH
pexoMeHyBatH fe3iHdikyroui 3acobu «Kpucran-900», «Kpeomin» ta «/lesipexc ®opre ParvoStop» y BusHauHHX
pexnMax 3aCTOCYBaHHS JUI e(peKTHBHOI OOpOTHOM Ta MPO(DIIAKTHKN acKapuIio3y Kypeu.

Karouosi ciioBa: KypH, ackapuaios, Ascaridia galli, siius HemMaToq, ne3iHBa3is, eEeKTUBHICTb.
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AKTHBHICTh Cy4aCHHX Ae3iH(EKTaHTIB BiJHOCHO sielb HeMaTo Ascaridia galli. Scientific Progress & Innovations. 2025. Ne 28 (4). C. 136-141.
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Introduction

It is known that one of the factors of transmission of
invasive diseases are environmental objects contaminated
with pathogens of parasitoses. This occurs due to the release
of a large number of eggs or larvae by the definitive host,
which is an important link in the epizootic process in
parasitic diseases. Therefore, in the complex of measures for
the prevention and control of helminthiasis in poultry
farming, disinfestation plays an important role [1-5].

It has been proven that pathogens of invasive diseases
at exogenous stages of development in the external
environment, unlike pathogens of infectious diseases, are
more resistant to the effects of adverse environmental
factors, including the effects of chemicals used for
disinfection and disinfestation [6—10].

Scientists are constantly studying the disinfestation
properties of various disinfectants against eggs or oocysts
of parasites that are localized in poultry, with the aim of
implementing them in measures to combat and prevent
infestations. In particular, the authors have established
that the disinfectants "Hermecid-BC" and "Arquadez
Plus" have ovicidal properties against eggs of the
nematode Heterakis gallinarum. Their effectiveness
depended on the application regimens, where the product
"Hermecid-BC" showed a high level of ovicidal efficacy
(93.5-100.0 %) at 0.25 % and 0.5 % concentrations for
exposures of 10-60 min. The product "Arquadez plus"
showed a high level of ovicidal efficacy (92.3—100.0 %)
at 1.0 % concentration for exposures of 60 min; at 1.5—
2.0 % concentration for exposures of 10-60 min [11].

Four disinfectants, including formalin, povidone
iodide, TH4 and "Virkon-S", were tested on
embryogenesis of Ascaridia columbae eggs. Significant
inhibition of embryonic development of nematode eggs
by 80 %, 85 % and 98 % was found after treatment of the
test culture with formalin, povidone iodide and TH4,
respectively. At the same time, Virkon-S did not affect the
embryogenesis of ascaridies [12]. It was determined that
the disinfectants "DOPT-1" and "Brovadez-20" at a
concentration of 1.5 % with an exposure of 60 min have
pronounced ovicidal properties against H. gallinarum
eggs. The number of deformed eggs of heterakis under the
influence of these disinfectants was 90 % and 92 %,
respectively. At the same time, the disinfectant "Septamin"
at the same concentrations and exposures was not
sufficiently effective (30 %) against H. gallinarum eggs
[13]. There is a report where the high disinvasive
effectiveness of the disinfectant "Stalosan F" against
A. galli, H. gallinarum and Capillaria obsignata eggs was
experimentally proven [14].

There are reports on the determination of the
inhibitory effect of herbal remedies: Polygonum
hydropiper, Azadirachta indica, Carica papaya,
Momordica charantia and Swietenia macrophylla on the
exogenous development of 4. galli eggs. Depending on
the form in which they were used (fresh juice, extract and
leaf dust), the disinvasion activity varied significantly. It
was found that 4% extract of C. papaya showed the
highest efficacy (92.86 %). Also, P. hydropiper leaf juice
at 20% concentration showed 88.46% inhibitory effect
against A. galli egg development. C. papaya showed.

Therefore, it is relevant to continue research on testing
modern disinfectants in laboratory conditions for
ascaridiosis in chickens.

The aim of the study

The aim of the research was to determine the
disinvasive activity of modern disinfectants against eggs
of the nematode Ascaridia galli, which parasitize
chickens.

Materials and methods

The research was conducted during 2025 on the basis
of the Parasitology Laboratory of the Poltava State
Agrarian University and in the conditions of private farms
of the Poltava region, where chickens are kept.

In order to determine the disinvasive effectiveness of
the disinfectants "Krystal-900", "Creolin" and "Desirex
Forte ParvoStop", test cultures of non-invasive eggs of the
nematode species Ascaridia galli, isolated from the
gonads of female nematodes, which were obtained during
the dissection of the small intestine of chickens, were
used. The product "Crystal-900" contains active
ingredients: glutaraldehyde (95.0 g), glyoxalaldehyde
(70.0 g), benzalkonium chloride (87.5 g). The product
"Creolin"  contains active ingredients:  cresols,
naphthalene, resin acids, pyridine bases and emulsifiers.
The product "Desirex Forte ParvoStop" contains active
ingredients: quaternary ammonium compounds (6.0 %),
glutaraldehyde (5-15 %), non-ionic surfactants.

In laboratory conditions, Petri dishes were prepared
with a mixture of 4. galli eggs (at least 100 specimens).
Each dish was filled with disinfectants in the following
concentrations: "Kristal-900" — 0.5%, 1.0%, 1.5%
(exposures: 1h, 1.5h, 2 h); “Creolin” — 2.0 %, 3.0 %,
4.0 %, 5.0 % (exposures: 1 h, 2 h, 3 h); "Desirex Forte
ParvoStop" — 0.25 %, 0.5 % (exposures: 1 h, 2 h, 3 h).
After the appropriate exposures, the test cultures of
A. galli eggs were washed in distilled water and
transferred to separate Petri dishes. A control test culture
of A. galli eggs was also prepared, in which distilled water
was added instead of disinfectants. After that, the
experimental and control dishes were placed in a
thermostat at a temperature of 25°C and cultivated for 20
days until the appearance of motile larvae in the ascarid
eggs. They were aerated and humidified every day. The
experiment for each disinfectant was repeated three times.
The disinfestation efficiency (DE, %) was determined on
the 20" day of cultivation.

The assessment of disinvasive efficiency was carried
out according to the following indicators: high level of
efficiency 90-100%, satisfactory 60-89%,
unsatisfactory — up to 60%.

Microphotography of A. galli eggs was performed
using a SIGETA M3CMOS 14000 14.0 MP digital
camera (China).

Mathematical analysis of the obtained data was
performed using the Microsoft Excel application package
by determining the arithmetic mean (M) and standard
error (m).
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Results and discussion

The conducted studies have shown that the
disinfectant "Krystal-900" showed a high level of
disinvasive action against A. galli eggs in the following
modes: at 1.5 % concentration with exposure for 1 hour —
90.3 %, 2 hours 94.0 %, 3 hours 100.0 %.
A satisfactory level of disinvasive efficiency was
established when using the product at 0.5 % concentration
with exposure for 1.5 and 2 hours — 63.1 and 67.5 %,
respectively; at 1.0 % concentration with exposure for

100.0
100

90
80

94.0
9o3|

0.5% 1.0% 1.5%

B 1 hour #I1.5hours M2 hours

Fig. 1. Disinfection efficiency (%) of the disinfectant
"Krystal-900" against eggs of the nematode
Ascaridia galli (n=100)

The disinfectant "Creolin" showed a high level of
disinvasive action against 4. galli eggs in the following
modes: at 4.0 % concentration for 2 and 3 h exposure —
92.9 and 100.0 %, respectively; at 5.0 % concentration for
1 h, 2 h, 3h exposure — 100.0 %. A satisfactory level of
disinvasive efficiency was established when using
"Creolin" at 2.0 % concentration for 3 h exposure —
60.8 %; at 3.0 % concentration for 1 h exposure — 63.8 %,
2h—-"71.3 %, 3h —84.0 %; at 4.0 % concentration for 1 h
exposure — 89.2 %. An unsatisfactory level of disinvasive
efficiency was established when using "Creolin" ata 2.0 %
concentration with an exposure of 1 hour—42.9 % (Fig. 3).

Depending on the concentration of the drug "Creolin"
and its exposure, the number of ascaridies eggs that died
ranged from 49.0£2.3 to 100.0+0.0 % of specimens (Fig. 4).

The disinfectant "Desirex Forte ParvoStop" showed
a high level of disinvasive action against 4. galli eggs
at a 0.5 % concentration for 2 h exposure — 93.7 %,
3h — 100.0%. A satisfactory level of disinvasive
effectiveness was established when using the product
at a 0.25 % concentration for 3 h exposure — 68.7 %;
at a 0.5 % concentration for 1h exposure — 82.1 %.
An unsatisfactory level of disinvasive effectiveness
was established when using the product at a 0.25 %
concentration for 1 h exposure — 39.2 % (Fig. 5).

1 hour — 73.9 %, 2 hours — 76.9 %, 3 hours — 85.1 %.
An unsatisfactory level of disinvasive efficiency was
established when using the product at 0.5 % concentration

with exposure for 1 hour — 57.8 % (Fig. I).
However,

specimens (Fig. 2).

/-

94.7 \
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67 0 \

P 91.3 S
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0.5% 1.0% 1.5% CONTROL

@=gm= | hour =g .5 hours es=om= ) hours

Fig. 2. Number of Ascaridia galli eggs (%) that died
during their cultivation, under the influence of
"Krystal-900" and in the control test culture
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Fig. 3. Disinfection efficiency (%) of the
disinfectant "Creolin" against eggs of the nematode
Ascaridia galli (n=100)
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in the control test culture, 89.3%+1.5 %
of eggs formed motile larvae and reached the invasive
stage. Only 10.7+1.5% of eggs died during their
cultivation. Also, depending on the concentration of
disinfectant and exposure, the number of ascaridies eggs
that died ranged from 62.3+2.6 to 100.0+£0.0 % of



100.0

93.7
74.3
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Fig. 4. Number of Ascaridia galli eggs (%) that died
during their cultivation, under the influence of "Creolin"
and in the control test culture
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Fig. 5. Disinfection efficiency (%) of the disinfectant
"Desirex Forte ParvoStop" against eggs of the nematode
Ascaridia galli (n=100)

Depending on the concentration of the drug "Desirex
Forte ParvoStop" and its exposure, the number of
ascaridies eggs that died ranged from 45.742.7 to
100.0+0.0 % of specimens (Fig. 6).

The detrimental effect of disinfectants was
accompanied by changes in the morphological structure
of eggs in the form of: arrest in their development and
loosening of the embryo (Fig. 7 a), destruction and
loosening of the shell (Fig. 7 b), disintegration of the
embryo and shell (Fig. 7 ¢), as well as the death of the
larva at the stage of its formation in the egg (Fig. 7 d).
In control test cultures, the formation of motile larvae in
eggs was established (Fig. §).

93.7
57.0
84.0
45.7
0.25% 0.5% CONTROL
1 hour ® 2 hours @=gus 3 hours

Fig. 6. Number of Ascaridia galli eggs (%) that died
during their cultivation, under the influence of "Desirex
Forte ParvoStop" and in the control test culture

It is known that ascaridiosis of chickens is one of the
most common nematodoses of the digestive tract among
poultry farms in the world, including in Ukraine [15-18].
Such a significant spread of helminthiasis among chickens
is associated with the high resistance of ascarid eggs in the
environment, which ensures constant reinfection of
susceptible birds [19, 20]. Therefore, scientists are
constantly conducting experimental studies to determine
the disinvasive properties of disinfectants available on the
veterinary market against 4. galli eggs [11-13].

The conducted studies have established a high level of
disinvasive efficiency against 4. galli nematode eggs of
modern disinfectants: "Krystal-900" at 1.5%
concentration for exposures of 1 h, 2 h and 3 h (90.3 %,
94.0 % and 100.0 %, respectively); "Creolin" — at 4.0 %
concentration for exposures of 2 and 3 h (92.9 and
100.0 %, respectively) and at 5.0 % concentration for all
exposures (100.0 %); "Desirex Forte ParvoStop" — at
0.5 % concentration for exposures of 2 and 3 h (93.7 and
100.0 %, respectively). The detrimental effect of
disinfectants was accompanied by changes in the
morphological  structure of eggs, which were
characterized by a stop in their development and
loosening of the embryo; destruction and loosening of the
shell; disintegration of the embryo and shell, as well as the
death of the larva.

There are separate reports that prove the high
disinvasive activity of the disinfectant based on
glutaraldehyde — "Hermecid-BC" against the eggs of
Heterakis, which parasitize chickens. This agent showed
a high level of ovicidal efficacy at 0.25 % and 0.5 %
concentrations with exposures of 10—-60 minutes 93.5—
100.0 % [11].

The obtained research results allow us to recommend
the disinfectants "Krystal-900", "Creolin" and "Desirex
Forte ParvoStop" in specific application regimens for the
effective control and prevention of ascaridiosis in
chickens.
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Fig. 8. Formation of motile larvae in Ascaridia galli eggs in a control test culture

Conclusions

The disinvasive properties of domestic disinfectants
"Kristal-900", "Creolin" and "Desirex Forte ParvoStop"
have been proven in relation to test cultures of Ascaridia
galli eggs. A high level of disinvasive activity was
established when using "Kristal-900" at a 1.5%

concentration for exposure of 1-3 hours (90.3-100.0 %);
"Creolin" — at a 4.0 % concentration for exposure of 2—
3 hours (92.9-100.0 %), at a 5.0 % concentration for
exposure of 1-3 hours (100.0 %); "Desirex Forte
ParvoStop" — at a 0.5% concentration for exposure of 2—
3 hours (93.7-100.0%). The number of dead Ascaridia
galli eggs ranged from 91.3 to 100.0 % when using
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"Kristal-900", from 93.7 to 100.0 % when using
"Creolin", and from 94.3 to 100.0 % when using "Desirex
Forte ParvoStop".
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Feline herpesvirus infection (epizootological monitoring, hematological parameters, treatment
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This study presents the results of research on hematological parameters, as well as the treatment and prevention
of feline herpesvirus infection in the city of Poltava. During the period of 2019-2024, 375 cases of infectious
rhinotracheitis were registered in cats in "VetExpert" veterinary service of the city of Poltava. The diagnosis of
infectious rhinotracheitis was established comprehensively taking into account epizootological data, anamnesis data,
clinical signs. Immunochromatographic rapid tests based on the detection of the pathogen antigen were performed
to confirm the diagnosis. Animals that became ill were either not vaccinated against infectious rhinotracheitis or had
not followed the recommended vaccination schedule. The highest incidence of feline herpesvirus infection was
observed in kittens aged 2—3 months, accounting for 51.9 % of all sick animals. The epizootic process of the disease
was characterized by seasonality. In 2023, the largest number of cases of herpesvirus infection (44.2 %) occurred in
the autumn period, 23.1 % of sick animals were registered in the spring, 21.2 % of cases of the disease in the winter
period, and the smallest number (11.5 %) in the summer. Hematological analysis revealed leukocytosis in sick
animals, caused by an increase in the relative number of lymphocytes due to viral infection and the relative number
of granulocytes due to inflammatory processes in the body. The treatment of cats using the immunomodulator
"Roborante Calieru", antibacterial drug "Unidox Solutab", antiviral drug "Viraxy" and Ringer's solution was 20 %
more effective in terms of the speed of recovery of animals and the absence of fatalities compared to the treatment
scheme using "Fosprenil", "Synulox", "Gepavi-Kel", "Ringer's" solution. The positive effect of the selected therapy
was confirmed by changes in the blood. Probable changes were recorded in erythrocytes, the number of which
increased by 1.7 times (P<0.001), leukocytes, the number of which decreased by 1.7 times (P<0.001), percentage of
lymphocytes with granulocytes, which decreased by 1.4 and 1.3 times (P<0.001) and hemoglobin concentration
increased by 7.21 % (P<0.05). The high efficiency of the used vaccines Nobivak Tricat Trio and Felocell 4 for the
prevention of herpesvirus infection in 237 cats in the veterinary service "VetExpert" have been confirmed.

Keywords: herpesvirus, cats, epizootological monitoring, hematological parameters, treatment, vaccines,
prevention.

I'epnecBipycHa indexuisi y KOTiB (eni300T0JIOTiYHUA MOHITOPUHT, reMAaTOJIOTTYHI
MOKA3HUKMH, JIKYBAHHS Ta NPOPiIaKTHKAa B YMOBAaX BETEPUHAPHOIO cepBicy
«VetExpert» micta IlonTaBu)

O. B. Titapenko' | O. I1. Topuienina? | O. b. Kupuuko' | B. I'. Ckpunuug™ 4

! TlonraBcwkuii nepxapHuii
arpapHUil yHIBEPCHTET,
M. [TonraBa, Ykpaina

2 BeTepuHapHHii cepBic
«VetExpert»,
M. [TonraBa, Ykpaina

3 [HCTHTYT BeTepHHAPHOT
memuran HAAH,
M. KuiB, Ykpaina

4Vkpaincbka acomiatis
BHUPOOHHUKIB i

CTpu6 I0TOPIB
BETEPHHAPHUX IIpEraparis Ta
KOPMOBHX 100aBOK,

M. KuiB, Ykpaina

IIpencraBneHo pe3ynbTaTH NOCHIDKEHb M0N0 IE€MATONOTIYHMX IOKA3HHKIB, JIKYBaHHA Ta HPOGITaKTHKU
reprecBipycHoi iHdekuii y koTiB y micti [lonrtasi. Beranorneno, mo 3a mepioxg 2019-2024 pokiB B ymoBax
BeTepuHapHoro cepBicy «VetExperty micta IlonraBu Oyno BusBIeHO 375 XBOpHX Ha iH(EKUiHHUNA pHHOTPaXEIT
KOTiB. /liarHo3 Ha iH(EeKiHHUIA PUHOTPaXeiT BCTAHOBIIIOBAIM KOMIUICKCHO 3 OTJIS/Iy Ha €Mi300TOJIOTiYHI 1aHi, JaHi
aHaMHe3y, KJIiHi4HI o3HaKu. J[7s MinTBEepIUKEHHS NiarHO3y MPOBOIWIM iMyHOXpoMarorpadidHi eKCIpec-TeCTH,
3aCHOBaHI Ha BHSBIICHHI aHTHIeHy 30yaHHKa. TBapWHH, sIKi 3aXBOPLIM, HE OyJIM LICMUICHI NPOTH iH(EKUiiHOro
puHOTpaxeiTy, abo Oyna He AOTpMMaHa NpaBWJIbHA CXeMma BakUMHaIii. HailOinblie XBOpHX Ha IreprecBipycHY
iH(EKIIiI0 TBAPUH Cepe KOMIEHST BikoM 2—3 MicsIli, 1o CTaHOBHIO 57,4 % Bix ycix xBopux TBapHuH. Emizootiunuii
MPOLIEC XBOPOOM XapaKTepH3yBaBCsi CE30HHICTIO. YmponoBx 2023 poky HalOinblle BHIAJIKIB IeprecBipyCHOL
indexuii (44,2 %) BUHMKAIO B OCIHHIN Iepion, HaBecHI peecTpyBanu 23,1 % XBOpHX TBapHH, y 3UMOBUH Iepiox —
21,2 % BumazkiB xBopoOu, a HaiimeHmie (11,5 %) — BiiTKy. Y KpoBi XBOPHX TBapHH BiMidaau JICHKOIMTO3 3a
paxyHOK 30iIbIIEHHs BiJHOCHOI KiIBKOCTI JIIM(OIMTIB YHACHiZOK BipycHOI iH(EKUii Ta BiZHOCHOI KiNBKOCTI
TPaHyJIOLMTIB BHACIIIOK 3amajbHUX MpoOIeciB B opraHi3Mmi. [IpoBeaeHe JiKyBaHHS KOTIB i3 BHKOPHCTaHHAM
iMmyHoMopysitopa «Pobopante Kaniepy», antudakrepiansHoro 3aco0y «tOHinokey Comortaly», IPOTHBIPYCHOTO
npenapary «Bipakcu» Ta posunHy «PiHrepa», 3a IIBHAKICTIO HACTaHHS ONY)KaHHS TBapHH Ta 3a BiICYTHICTIO
JeTanbHUX BUMAAKiB BusBwiocs Ha 20 % edextuBHimmMM 3a cxeMy i3 3actocyBaHHAM «DocmpeHimy»,
«Cunynokcy», «['enaBi-kemy», po3uuny «Pinrepa». IlosutuBHuii edext miniOpanoi Tepamii miATBEpaXKyBaBCsS
3MiHAMH B KpoBi TBapuH. 3a(iKcoBaHO BipoOTigHI 3MiHM 3 OOKYy EPHTPOLMTIB, KIJIBKICTH SKHX 3pocia
B 1,7 paza (P<0,001), nelikouutiB, KijbKicTh sSKMX 3HM3MIacs B 1,7 paza (P<0,001), Bizcotky nimdouutis 3
rpaHyJIOUUTaMH, SKI 3HM3MIMCA Bignosiguo y 1,4 ta 1,3 pasza (P<0,001), Ta remorio0iHy, KOHIEHTpALisl SKOTO
3pocna Ha 7,21 % (P<0,05). IlinTBepmxena Bucoka epeKTUBHICTH 3acTocoBannx BakinuH HoOiBak Tpiker Tpio
ta @emnouen 4 st npodinakTuky reprecipycHol iHdekuii Ha 237 KOTax B yMOBaxX BETEPHHAPHOTO CEpBICY
«VetExpert».

KurouoBi cioBa: repriecBipyc, KOTH, €Mi300TOJIONIYHHNA MOHITOPHHI, FeMaTOJIOT1YHI TOKA3HHUKH, JiKyBaHHSI,
BaKIIMHU, TPO(ITaKTHKA.

Bi6aiorpadiunnii onuc pas uaryBannsi: Timapenxo O. B., Topwenina O. I1., Kupuuxo O. b., Ckpunnux B. I'. T'epniecBipycHa iH(peKLis y KOTIB
(emi300TONOTIYHAN MOHITOPUHT, T€MaTOJOTiUHI HMOKA3HWKH, JiKyBaHHS Ta HPoQiTakTHKa B yMOBaX BeTEepHHApHOTo cepBicy «VetExpert» micra
IonraBn). Scientific Progress & Innovations. 2025. Ne 28 (4). C. 142-147.
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Beryn

Indexnitinnit  punotpaxeir koriB (Feline Viral
Rhinotraheitis (FVR), BipycHuii puHoTpaxeir, repmec-
BipyCHa iH(eKIis KOTiB) — IOIIUPEHE B YCbOMY CBITI
3aXBOPIOBAHHS, [0 XapaKTEPU3YETHCS yPakKEHHSIM BEpX-
HiX AUXATBHUX [UIXIB 1 04el, 3 HaOyTTSAM ITOKUTTEBOTO
JATEHTHOTO Tepediry micist roctpoi ¢asu [1].

30ynauKoM iH(ekuitHoro puHOTpaxeity (IPT) xoris
e repriecBipyc koTiB (Feline rhinotracheitis virus) tumy 1,
0 HaJIeXuTh A0 Tnopsaky Herpesvirales, poauHH
Orthoherpesviridae, migpoauau  Alphaherpesvirinae,
pony Varicellovirus, suny Varicellovirus felidalphal
(FeHV-1) [2].

3a panumu Gould, (2011), y Aeskux NOMyJISILsAX
kotiB FeHV-1 BusBnstore wmaibke y 97 % TtBapuo
BiJTHOCHO JI0 3arajbHOI KIIbKOCTI qOCiKeHuX [3].

3HaHHS KITPKOX BaXKJIMBHX BipyCONOTIYHUX (DaKTiB
JO3BOJISIE  JIKapsIM-IPaKTUKaM HaJaBaTH  BiIIMOBIIHI
ITOpaJi BIIaCHUKaM OKPEMHX TOMAIIHIX KOTiB, iH(piKoBa-
HUX IIUM BIpyCcOM, 1 JOITOMAaraTd B YIPaBIiHHI MPHUTYII-
KaMH Ta IHIIUMH JIOMOTOCIOAAPCTBAMHU 3 KUIbKOMa
KOTaMH, B SIKHX BipyC € €H300THYHUM [4].

JlikyBaHHS KOTiB, XBOpHX Ha T€pPHECBIpyCHY
iH(eKIIiI0, 3MIHCHIOETBCS 13 3aCTOCYBAaHHSM IITUPOKOTO
CHEKTPYy NpemapaTiB MiATPUMYBAIBHOI Teparii, IpOTH-
BipyCHHX 3ac00iB i JogaTKOBOI Teparii [4].

BerepunapHi Jikapi Ta HAyKOBIIi CBITY 3aCTOCOBYIOTb
PI3HI Ipemnapartu 3a pisHUMHU cxeMaMH Teparii [3—16].

3a HAABHOCTI TIEPBUHHOI TIeprecBipycHOI iHQeKIil
3a3BUYail BiOYBAEThCS CAMOCTIHHE OXy>KaHHS TBapHH,
0CO0IMBO BaKIMHOBAHUX, 1 KOIIEHST, 1110 MAlOTh JOCTAT-
Hilf piBeHb MaTEPUHCHKUX aHTHTINI. OCHOBOIO JIiIKyBaHHS
OUIBIIIOCTI TAKUX TAIIEHTIB Y pa3i MEpBUHHOI iHDEKIiT €
miATpUMYyBasibHA Teparis [4].

OcHoBHUMH TeparneBTHYHUMH MU 3a [PT y kotiB
€ 3arno0iraHHs BTOPUHHUM 1HQEKLISIM, CHPUYNHEHUM
OakTepisiMH, SIKi 3a3BUYail MPHUCYTHI Y BEpXHIX IUXallb-
HUX IIUIAXaX 1 Ha HOBEpXHI OYeH, a TAKOX aJeKBaTHE
3a0e3neueH s TBAPUH HyTPiEHTaMH Ta BOJOIO [4].

JlikyBaHHST  3aXBOPIOBaHHSA  OYeH, CHpPHYWHEHE
FeHV-1, € cknamaum 3aBnanssm. [IpoTuBipycHe MeauKa-
MEHTO3HE JIIKyBaHHS MOKE OyTH JOpPOTMM Ta BUMaraTu
JIOCTaTHBOT BiJNOBiNAaIBHOCTI BIACHUKA Ta JOCTYITHOCTI
marieHTa s mpoBeneHHs Teparii. Kiminiunai peakmii y
Nali€HTIB MOXYTh OyTH pi3HMMH. BuOip BiamosigHoro
TEPaNeBTUYHOIO IJXOJy BHUMAara€ peTelIbHOI OLIHKU
Takux (GakTopiB, SIK TSHKKICTD 1 KIIHIYHA CTa/is 3aXBOPIO-
BaHHS, JOTPUMaHHS PEXUMY INallieHTa Ta BIIACHHUKA,
a Tako (piHaHCOBHX MipKyBaHb [3-5].

CunpHo ypaxkeHi IPT kot wacto mnorpeOyroTh
rocrmirtaiizaiii. 3acTocyBaHHS MPOTHBIPYCHUX Tperapa-
TiB Y KOTiB 0OMeXeHe, OCKiJIbKA BOHU 9acTO Hee()eKTUBHI
a00 TOKCHYHI 32 CHCTEMHOTO 3acTOCyBaHH [7-9].

30kpeMa, HYKJICO3WIHI aHAJIOTH MPOTHBIPYCHUX
TIpeTapaTiB MePIIOTO MOKOJIIHHS, BKIIOYAI0TH allUKIIOBIp
(ACV) i BajmammknoBip (VACV), BUKIHKAIOTh y KOTIB
cepio3Hi 1NOOiuHI edexTH, 30KpemMa MPHUrHIYEeHHS
IPOLIECY KPOBOTBOPEHHSI Ta TOKCHUYHICTH JUISl MEYIHKH
Ta HUPOK [§, 9]. ToMy NpoTHBIpYCHI NpenapaTy roJoBHO
BUKOPHCTOBYIOTh MICLEBO ISl JIIKyBaHHS 3MiH O4eH,
noB’si3anux 3 FeHV-1 [7-9].

Opnak mpenapar ¢GaMIUKIOBIp € e()EeKTHBHUM

3ac000M U1l CUCTEMHOI Tepamii y KOTIiB i3 KIIHIYHUMHU
o3HakaMu, noB’si3anumu 3 FeHV-1 [7, 10].

AMepHUKaHChKI BYEHI HPOJEMOHCTPYBaIU E(PEKTUB-
HICTh MICIICBOTO 3aCTOCYBaHHS HUAODOBIpY MpH mep-
BUHHIM ouHill iHdekuii FeHV-1 [11].

JIOMOMIDKHUMHU ~ MeTOJlaMu  JIiKyBaHHS  iH(eKIii
FeHV-1 e 3acrocyBanns L-mizuny, naktodepuHy Ta
intepdeponiB. L-mi3uH € aHTaroHicToM apriHiHy,

HeoOximHoro A cuHTe3y Oimka HSV-1 1 FeHV-1 [12].
Omxe, JiKyBaHHS reprecBipycHoi iH(MEKIil y KOTiB i3
3aCTOCYBaHHIM L-JTi3MHY 3MEHIITy€ pEIUTiKaIliio BipycCy Ta
Mae neBHUi iHri0yrounii edexr nporu FeHV-1 [12, 13].

[lepopanbHe BBEJEHHS 3MEHIIYE TSDKKICTD €KCIIEPH-
MeHTaIbHO iHAyKoBaHOro FeHV-1 xon’toHkTHBITY [13]
Ta BHAUICHHS BIpYCy 3 OYed 3a yMOBHM peakTHBALii
nareHTHOI iH(pekuii [12]. L-ni3un Oyno 3anpornoHOBaHO
BUKOPHCTOBYBATH Ha PaHHIX CTalisiX TOCTPOro 3aXBOPIO-
BaHHS 200 sK 3aci0 111 3MEHIIICHHS TSKKOCTI 3aXBOPIO-
BaHHS Ta BUAUIEHHS Bipycy mix 9ac crpecy [14].

Byno nokaszaHo, 1o 3ai1i303B’I3yI0UH TIIKOTPOTETH
nmakToepruH ccaBIiB NpuTHiYye perurikamito FeHV-1
in Vvitro BHACTIIOK TIEPEIIKODKAHHA afcopOmii Ta
NPOHUKHEHHIO BIpyCy Y 4y TIUBY KiiTuHy [15].

ITanificeki BueHi 3’sCyBayu, L0 Teparlisi, 3aCHOBaHA
Ha 3acTOCYBaHHI AaKTHBOBAaHMX PO3YMHIB IHTEpIIEH-
KiHy-12 pa3oM i3 iHTepepoHOM-raMMa y HU3bKHX J1033X,
NpeJICTaBJIsie HOBUM MinXin y jikyBaHHI iHpeknii FHV-1
y KoriB [16].

JlocmigHUKK ~ BiAMITHIM  301BIIEHHS  CEPEeIHBOT
kimpkocti neiikorutie (WBC) y indikoBanux FHV-1
KOTiB, TOPIBHSHO 3i 3IOpPOBMMH KOTaMH, 3a pPaxyHOK
30UTBIICHAST KUTBKOCTI HEUTpodimiB, e€03uHODLTIB i
MoHouuTiB [17, 18]. JlefikoruTo3 Moxe OyTH CHpUYH-
HEHUI BTOPUHHUMH iHQEKIISIMU OYeH, BEPXHIX TUXallb-
HUX [UIAXIB 1 HEKPOTHMYHMMH BHpPa3KaMH pPOTOBOI
nopoxHuHu [17].

ITanidiceki BYeHI Mijg yac MPOBEAEHHS JIOCIIJKEHb
TUTPIB CUPOBATKOBUX aHTUTLI MPOTH BipyCHUX iHpeKiit
y PI3HUX MOMyJLiAX Opoasyux KOTiB y Micti MinaH
BUSIBWJIM, IO CEPE KOTIB CTApLIOrO BIKYy PEECTpyBald
3HaYHO OUTBIITNIA BiJICOTOK CEPOIMO3UTUBHUX TBApPUH i
BHIII TUTPHW aHTHTUI MPOTHU TEePIECBIpyCy, MOPIBHIHO 3
MoJioiuMu TBapuHaMu. OKpiM TOTO, cepel CTepHIIi30-
BaHMUX KOTiB OyJIO BHSIBJICHO OibIlle CEPOMO3UTHBHUX
TBapUWH 3i 3HAYHO BUIITUMH TUTpaMH aHTUTiI 10 FeHV-1,
HOPIBHSHO 3 HecTepuitizoBaHumu [19].

€Bpornelicbka KOHCYJIbTaTHBHA Pajia 3 XBOPOO KOTIB
European Advisory Board on Cat Diseases (ABCD)
PEryJsipHO NPEACTABISIE MOTOYHI 3HAHHS Ta EKCIEPTHY
OYMKY Ta pEeKOMEHJalil II0A0 IIEIUIEHb JIOMAIlHIX,
BYJIMYHHX, KOTIB Y IPUTYJIKaX i po3miiguukax [20-22] it
BUKOPHUCTAHHS TECTYBaHHS Ha MPOTHBIPYCHI aHTHUTLIA B
pi3HHX cHTyarisx [23].

HesBaxaroum Ha 3HAaYHI MJOCSATHEHHI HAyKH Ta
MPaKTUKU Y JIKyBaHHI Ta MpoQiIakTUIl y KOTiB Teprec-
BIpYCHOTO pHHOTpaxeiTy, xBopobOa i Hamami 3aBHae
MOPAJIFHUX Ta MaTepialbHUX 30MTKIB iXHIM BIIACHUKAM.

MeTta nociimKeHHs
MeToro ToCHiKEeHb OyJI0 BU3HAYUTH IeMaTOJIOTIYHI

MOKAa3HUKKM KPOBI XBOPUX Ha TepIECBIPYyCHY iH(]EKIIiO
KOTIB 1 Tmmcias iXHBOTO  JIKYBaHHS  IIOPIBHSATH
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e(EeKTUBHICT TEPANEBTHYHUX CXEM Ta BHU3HAYUTH
e(eKTUBHICT, IICIUIEHb B YyMOBax BETEPHHAPHOTO
cepgicy «VetExpert» micra [Tonrasu.

Marepianu i MeToau

JocmimkeHHsT 3IiHCHIOBaTM B YMOBaxX BeTepHHAp-
Horo cepaicy "VetExpert" micra [Tontasu, 3acTocoByr0OUn
Takli METOAM:. €II300TOJOrIYHNA aHams3, KIIHIYHUH,
reMaToJIOTIIHNUH, 6i10XiMigHHIA, iMyHOXpOMaTO-
rpadiuHnii Ta cTaTHCTHYHUN. Martepiamamu ais emiz00-
TOJIOTIYHOT'O aHalli3y 100 iH(PEKUIHHOTO PUHOTpaxeiTy
KOTiB OyJM JaHi 3BITHOCTI BETCPUHAPHOTO CEPBiCY
«VetExperty» wmicta IlonraBu y mepiog 3 2019 mo
2024 poxwu.

EdexkruBnicts 3axoniB crnenudivynoi npoinakTHKH
reprecBipycHoi iH(eKIi1 KOTiB B YMOBaX BETEPHHAPHOTO
cepicy «VetExpert»y m3nagamm 3a 2023 pik. 3 miero
METOI0 TPOTATOM POKYy Oyno miemieHo 237 310pOBHX
TBapyWH ABOMA Pi3HUMH BaKIIMHAMH 3TiTHO 3 iHCTPYKIIi-
SIMH IO KOXKHOTO 3 Oiompenaparis:

1) HoGiBak Tpiker Tpio (Nobivac Tricat Trio) —

NPOTH  BIPYCHOTO  PHHOTpaxeiTy,  KaJilMBipyCHOT
iHdekuii Ta nanieikoneHii KoTiB, BUpoOHUK [HTEpBeT,
Hinepnanau;

2) ®enouen 4 (Felocell 4) — npoTu BipyCHOTO pUHO-
Tpaxeity, KaminusipycHoi iH(ekuii, naHneiKoneHii Ta
XJlamizio3y KoTiB, BUpobHuk Zoetis Inc., CIIIA.

Bakmuaoro  HoGiBak  Tpiker Tpio  memmim
144 tBapuru (60,7 %), a BakuumHor Denonen-4
93 kotn (39,3 %). Ilicnst npodinakTUUHUX LIETUIEHb 3
TBapWHAMU 3]1IICHIOBAJIM KOHTPOJIB I[0JI0 IX 3aXBOPIOBaA-
HOCTI IPOTSTOM POKY.

JliarHOCTHUKY  3aXBOpPIOBAaHHS HPOBOAWIM  KOM-
IJIEKCHO, a cCaMe€ 3a €Mi300TOJOTYHUMH JaHUMU, JaHUMU
aHaMHe3y, KIIHIYHUMH O3HaKaMH Ta pe3yJbTaTaMH
ekcripec-tecTiB. [Ipu KIiHIYHOMY OIS ITiIO3PIOBAaHUX
IIOZ0 3aXBOPIOBAHHS KOTiB BPaxOBYBAJHM iX 3aralbHUI
CTaH, HAsABHICTh UM BIJICYTHICTh aleTUTY, TEMIEpaTypy
TiJa, YacTOTy IyJNbCy 1 OUXaHHS, OIJIOANW OYi, HiC
Ta IIKipy, HasBHICTH a00 BiJCYTHICTh 4YMXaHHS abo/Ta
KalllI0, XapakTep BUIUICHb 3 oueil Ta Hoca. KniHiuHMi
OIS TPOBOAMJIM 3TiIHO 13  3arajJbHONPHUHATHMHU
METOJIaMH.

[omepenHiii KIIHIYHUA AiarHO3 IIOIO TepIecBipyc-
HOI iH(EKIil MATBepIKYBaIH IUIIXOM 3aCTOCYBaHHSI
iMyHOXpOMaTorpadigHoro EKCIIPeC-TEeCT-KOMIUIEKTY
«PunOTpaxeit (reprecipyc) FHV Agy, 3acHOBaHOTO Ha
BUSBJICHHI aHTHTeHy 30yAHWKa, BUpoOHUITBa ASAN
Pharm IliBgennoi Kopei. ¥ mimo3proBaHHX y 3aXBOpIO-
BaHHI Ha BIPYCHHI pPHHOTpaxeiT KOTIB BimOumpamu
CTEPHJIBHOIO BAaTHOIO MaJMYKOI0 Glomarepian (3MHBH i3
KOH IOHKTHUBaJIbHOTO Mimika). [licins 1mporo 3pasok
nomiiany y JakoH i3 0yhepHUM pO3YHMHOM JUIs aHATII3Y
Ha 1 xBunuHy. [lotiM 3—4 kparii oTpUMaHOTO PO3YUHY
BHOCHJIM Y TECTOBY JIYHKY 3 JIarHOCTHKYMOM 1 O4iKyBaJIH
Ha pe3ynbTaT 5—10 XBuinH. Pe3ynbrar BBaXkaldu TO3H-
TUBHMM IIpU IIOSIBI JIBOX KOJBOPOBHX CMYXOK Ha C
(xoHTpOmBHIH) i T (TECTOBII) pHCKaX.

Binm xBopux Ha BIpyCHHH PHHOTpaxeiT KOTIiB [0
MOYATKy JIKyBaHHS Ta IICIS NPOBEIACHOTO JIIKYBaHHS
BigOMpany npoOu HiIbHOT KPOBI JUIsl 3arajbHOTO aHaNli3Yy,
SIKUIl TPOBOJIMJIM B YMOBaxX BETEPUHAPHOTO CEpBICy 3

JIONIOMOT0I0  TeMaroJioriyHoro asaiizatopa RT-7600
VET BupoOuuitBa Kurato.

3au1s1 BUSHAYCHHS 1 MOPIBHSHHS €EKTUBHOCTI JJBOX
PI3HHX CXEM JIiKyBaHHS OyJIO IPOBEJCHO EKCIIEpPHMEH-
TanbHEe nochimkeHHs. s mporo O0yno chopmoBaHo IBI
TPYIH TBApHH IO 5 XBOPUX KOTIiB Pi3HOTO BiKYy, HE BaKI[HU-
HOBAHHUX MIPOTH T'epIecBipycHOI iH(peKIIii.

Komam nepwoi epynu (cxema 1) 3acTocoByBayn
CUCTEMHHH MPOTHBIPYCHUH IpemnapaT Ha OCHOBI JiF0901
pedoBHHN paMuuKkIoBipy «Bipakca» mpotsrom 10 gHiB,
aHTHOIOTHK TeTparmkiiHoBoi rpymu «tOnimokc Coimo-
Tab» mpoTsroM 7 qHIB, iMyHOMOAyisTop «PoGopanre
Kamiep» mnporsrom 7 nHiB, BHYTpPINIHBOBEHHI 1H(Y3il
po3uuny «Pinrepa» ta 0,9 % po3uuHy HATpIilO XJIOPHILY,
migirpitumu 10 38 °C, nporsirom 3—5 1HIB.

Komam Opyeoi epynu (cxema2) 3acTOCOBYBaIU
imyHOMoaymsiTOop «@Docnpenim nporsiroM 10 aHIB, aHTH-
0I0THK IIMPOKOTO CcrHeKTpy Ail «CHHYIIOKC» TPOTATOM
7 mHiB, KOMIUIEKC BiTamiHiB rpymun B «['emaBi-kem»
IpoTsToM 7 IHIB, BHYTPIIIHBOBEHHI iH(Y31l PO3YHHOM
«Pinrepa» ta 0,9 % po34nHOM HATPIO XJIOPUAY, MiAIrpi-
tamu 10 38 °C, mpotsrom 3—5 aHIB.

TBapuHaM 000X TPy 3aCTOCOBYBAJIHM OYHY OKCHTETpa-
IMKJIIHOBY Ma3b 3—4 pa3u Ha JieHb NpOTSAroM 7 JHIB. 3a
HasBHOCTI y KOTIB BHMpPA30K Ha POTiBIIl OuYel J0JAaTKOBO
3aCTOCOBYBaJIM 04HMI refib «KopHeperenby 3—4 pasu Ha 1eHb.

CratucTiyHy 00poOKy HU(POBUX TAHUX HPOBOJIIIIH 13
3actocyBaHHsAM mporpamu  Microsoft Excel mnumixom
BHU3HAYCHHS CEpeTHHOTO apumMeTnaHoro 3HadeHHs (M) Ta
fioro moxuOku (m). B ycix Bumamkax BiporiTHAMH BBaYKaIH
BiZIMIHHOCTI 32 YMOBH 3Ha4eHHs1 iMoBipHOCTI P<0,05.

Pe3yabTaTn T2 iX 00roBOpeHHs

3rigHo 3 mpoaHanmizoBaHuX mpoTsrom 2023 poky
JAHUMH KypHAJIB KJIIHIKH, BUMAJKIB 3aXBOPIOBaHHS Ha
reprecBipycHy iH(GEKII0 cepel] IMEIUICHUX 3TiAHO 3 iH-
CTPYKI[iSIMH KOTIB 3apeecTpoBaHO He Oysio, MO Iija-
TBEPAXKYE BUCOKY HPO(DINaKTUUHY €(DEKTHBHICTH BUKO-
PHCTOBYBaHHMX B YMOBaX YCTaHOBU BETEPHHAPHOI Me/H-
mHY BakiuH (Nobivac Tricat Trio Ta Felocell 4) BakiuH.

[potsarom 2019-2024 pokiB y KJIiHiIi 3apeeCTPOBAHO
375 xoTiB, XBOpHX Ha iHQEKIiiHHUI puHOTpaxeit (puc. 1).

2024 pix | I

| {
| |
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0 20 40 60 80

Kinvxicmo 6unaoxie
Puc. 1. 3axBoproBaHicTh KOTIB Ha iHQEKIIHHUHA

PHHOTpaxeiT B yMOBax BETEPHHAPHOTO CEPBICY
«VetExpert» micra [TontaBu npotsirom 2019-2024 pp.
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OtpuMmani JaHi CBig4aTh HpO Te, IO B yMOBax
BeTepuHapHoro cepicy «VetExperty wmicra IlonraBu
Oyno 3apeectpoBano 2019 poky — 62 kotu, 2020 — 74,
2021 — 81, 2022 — 68, 2023 — 52, 2024 — 38 TBapuH,
XBOpHUX Ha iHQEKUIHHUI pHHOTPaxeiT.

3’scoBaHO, 10 XBOPi TBAPHHU HE OYJIHM BaKIIMHOBAHI
mpoTH iH(eKuiHHOTO pHHOTpaxeiTy abo OyJo MmopymeHo
CXEeMy BaKIIMHAIIiI.

BikoBi TOKa3HWKH 3aXBOPIOBAHOCTI  KOTiB
iHpexniiianit  puHOTpaxeir mporsrom 2023
BimoOpaxeHi y maoauuyi 1.

Ha
POKy

Ta6auus 1
BikoBi MOKa3HUKHU 3aXBOPIOBAHOCTI KOTIB Ha
iH(exniitanit puHOTpaxeitT mpoTsrom 2023 poky

Bik TBapuH KinbKicTh XBOPHX TBapHH %
1-2 micsui 5 9,6
2-3 micsmi 27 51,9
3—4 micsui 11 21,2
5—6 micsiB 2 38
3-5 pokiB 7 13,5

3 mabauyi 1 BunHo, o uvactime Ha IPT xBopinu
KomreHsTa y Bimi 2-3 wicsimi (X KUIBKICTh CTaHOBHIIA
51,9 % Big 3arampHOi KITBKOCTI XBOPHX TBapHH).
BusnaueHo, mo HaliMeHule TBapuH ypaxeHux IPT
BCTaHOBJICHO Cepe.l MOJIOAHAKY Y Billi Bix 5 10 6 MicsIIiB
Jie X KUIBKICTh ckiIanaia 3,8 %.

Jani momo peecrpamii BHUMAAKiB  iH(EKIiHHOTO
PUHOTpaxXeiTy y KOTiB 3TiTHO i3 Ce30HaAMHU KaJIeHIapHOTO
POKY BifjoOpakeHi y maonuyi 2.

Taoaunsa 3

Taoaunsa 2

Peecrpariist Bunajxis iHeKIifHOIO pUHOTpaxeiTy
y KOTIB y po3pi3i MicsiuiB 2023 poky B yMoBax
BeTepHHapHOTO cepBicy «VetExperty

Bunanku xBopoou

Micsup poxy

TBapHH %
CiueHp 4 7,6
Jrotmii 1 1,9
Bepesenn 8 15,4
Ksitenn 2 39
TpaBeHb 2 3,9
YepBeHb 4 7,6
Jlunens 0 0
CepnieHb 2 3,9
Bepecens 9 17,3
JXoBTEeHB 3 5,7
Jlucronan 11 21,2
I'pynenn 6 11,6

OTpuMaHi AaHi CBiT4aTh MpPO Te, MO €Mi300THIHHI
mporiec  XBOpOOM — XapaKTepu3yBaBCS ~ CE30HHICTIO.
Iporsrom 2023 poxy HaiOiNbIIE BUOAIKIB Teprec-
BipycHoi iH(exkmii (44,2 %) BUHUKAO B OCiHHIHN nepion,
HaBecHi peectpyBanu 23,1 % XBOpUX TBapHH, y 3MMOBHUH
mepiox — 21,2% BumankiB xBopoOH, a HaiiMeHIIe
(11,5 %) — BiTKYy.

Takox HamMu OyJIO JIOCHIPKEHO OKpPEeMi MOKa3HHKH
KpOBI KOTIB, XBOPHUX Ha IH(EKIIHHUI pUHOTpaXeiT, 10 Ta
MICJIsE MPOBEICHOT0 JIiKyBaHHsI (3a cxeMoro Ne2). Pesyiib-
TaTH OTPUMAHUX JJAHUX BiIOOpaXKeHi y maoauui 3.

I'emaronoriyHi NOKa3HUKH y KOTiB, XBOPHX Ha iH(pEKUiHHUNA puHOTpaxeir, n=5 (M+m)

TTokaznuku Hopwma® Jo nikyBaHHS ITicns mikyBaHHS

Epurpouutu (RBC), 10'%/L 55-10 4,8+0,47 8,11, 1%**
Jleitkomuta (WBC), 10°/L 5,5-19,5 31,6+£2,2 18,2+£1,2%%*
Tpom6oumru (PLT), 10°/L 160 — 630 201,0+12,0 189,2+10,1
T'emorno6in (HGB), g/L 90 — 160 142,94£3.,4 154,0+6,0*
T'ematoxpur (HCT), % 26 —48 41,0+0,5 41,2412

Jlimpouutu (LYM), % 20— 55 61,0+£2,0 44,1£1,6%**
Mouonutu (MID), % 1-4 2,840,2 2,840,7

I'panynomutu (GRAN), % 4580 88,122 69,0+£2,0%**

Ilpumimku: CTYHiHb BIPOTiTHOCTI TOPIBHSHO 3 MOKAa3HUKaMH KPOBI KOTIB [0 Hoyatky JikyBaHHsi — P<0,05-*, P<0,001-***:

— HOPpMH IIOJAaHO

BIZIOBITHO 710 KePiBHHULTBA 3 eKCIUTyaTalil reMaTooriuHoro anaiizaropa RT-7600 VET.

Jani maéauyi 3 cBim4aTs mMpo Te, M0 y KPOBI XBOPHX
TBApWH BiIMIYCHO JIEHKOIUTO3 Yepe3 301IbIIICHHS ITOHA
HOpPMY BiTHOCHOT KiTbKOCTI JTiMorwmTiB 10 61,0 % gepe3
BipyCHY iH(EKIIiI0 Ta BiIHOCHOI KUTBKOCTI TPaHyJIOLUTIB
1o 88,1 % BHacHiJOK 3amajJbHUX MPOLECIB B OPraHi3Mi.
L1i 3MiHM TOKa3HMKIB KPOBi KOTIB 32 HAsIBHOCTI 1H(EKIiH-
HOTO PUHOTPAxeiTy TakoX MiATBEPIKYIOThCS pe3ysibTa-
TaMU JOCHIKEeHb iHIIMX aBTopis [17, 18].

Bapro 3a3HauMTH, 1O y KpOBI XBOpUX KOTIB
NOPIBHSAHO 3 HOPMATHUBHUM IIOKa3HUKOM TaKOX OyIo
3a(pikCOBaHO 3HM)KEHHS KUIBKOCTI EPUTPOLUTIB — MO
4,8+0,47 10'%/L.

PesynbraTi MoCIiKeHh TeMaTOIOTIYHHX JTOCITiPKEHD
KOTiB CBilyaTh TPO Te, IO BHACIIJOK MPOBEICHOTO
JMiKyBaHHA BCl IOCTI/KCHI TOKAa3HWKH KPOBi TiCIs
JIKYBaHHS BiJl iHPEKUiIHHOTO PHHOTPAXEITY NPUULILIH 10
MexX (i3ionoriuHoi HopMmH. 30Kpema, Yy MOpIBHSHI 3

MOKa3HUKAaMHU KPOBI JI0 ITOYATKy MPOBEJCHOTO JIIKyBaHHS
3aikcOoBaHO BipoTigHE 30LTBIICHHS KUTBKOCTI €pUTPO-
muTiB y 1,7 pasza (P<0,001), 3HIKEHHS KiTBKOCTI JEHKO-
mutiB 'y 1,7 paza (P<0,001), Bimcotky miMponwuriB Ta
rpanysouutie 'y 1,4 (P<0,001) Ta 1,3 puza (P<0,001)
BianoBigHOo. OKpiM TOro, BiAOYJHCS TaKOX MO3UTHBHI
3pylLIeHHs 3 OOKYy MOKa3HUKY IeMOrJIo0iHy, KOHLEHTpa-
1is B KpOBi KOTIB sikoro 3pocina Ha 7,21 % (P<0,05).

[Ipotsrom nikyBaHHsI TeMmIlepaTypa Tija y TBapHH,
SAKAX JIKyBaJM 32 IEPIIOI0 CXEMOIO0, MOoBepTajacs a0
HOpPMHU Ha JIpyTy 100y, a y TBapHH, SKHX JIKYBIN 3a
JPYTOIO CXEMOIO — Ha TPETIO H00y.

ATICTHT Ta aKTHBHICTh y TBapHH 3’ SBISUIHCS Ha 3 Ta
5 100y BimnoBimgHO. YWXaHHSA Ta BHIUICHHS i3 HOca y
KOTIB, SIKUX JIIKYBaJIM 32 IIEPIIOI0 CXEMOIO, MHHAIIN Yepe3
4 nobu, a y KOTiB, SKUX JIKYBaJH 32 JPYTOI0 CXEMOIO —
yepes 5—6 7ib.
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I'HiliHMI KOH’IOHKTHBIT y TBapHH 000X Ipyl MHHAaB
3a 4-5 ni0.

OTxe, mpH JIIKyBaHHI TBApUH 3a IMEPIIOK TepaICB-
THYHOIO  CXEMOK  CIOCTepiraam  OUIbII  IIBHIKE
3HUKHCHHS KJIIHIYHUX O3HAK XBOPOOW, OIUNBII IIBUIKE
OJTy>KaHHS Ta BIICYTHICTH JICTAJIbHUX BHUITAIKIB.

[Ipu nikyBaHHI TBapHH 32 IPYTrO0 CXEMOIO 3aTWHYJa
OJIHA TBapHMHA Ha I’ SITHU ICHB JIIKyBaHHS.

[Ipu nmikyBaHHI TBapWH 3a MEPIIOI0 CXEMOIO JKOTHA
TBapWHA HE 3arvHYJIa.

JleranpHicTh Ccepel TBapUH [PYroi TPyHH CKiaia
20 %. OTxe, TeparneBTHYHA €(hEKTHBHICTD IIEPIIOT CXEMHU
nikyBaHHs Oyna Ha 20 % BuILa, HDK Ipyroi CXeMH.

BucnoBkn

3anepion 2019-2024 pokiB B yMOBax BETEpUHAPHOTO
cepBicy «VetExperty» micra IlontaBm Oyiio BHSABICHO
375 xBopux Ha iHpekmiitaui puHotpaxeit (IPT) xoTiB.

Haiibinpime xBopuMX Ha TepriecBipycHy iH(peKmio
TBapwH OYJI0 BUSABJICHO CepeI KOIICHAT BiIKOoM 2—3 Micsi,
mo crtaHoBWwIO 51,9% Bim ycix XBOpUX TBapuH.
BcTaHoBIIEHO, 110 KOTH, SIKi 3aXBOPLIN, HE OYJIU HIETUICH]
MPOTH IHPEKIIIHHOTO PHHOTPAXEiTy, a00 MaJTH MICTUICHHS
3 MOpYyIICHHSAM CXEeMH BakiuHanid. Emizootuunuit
MPOIeC XBOPOOU XapaKTepH3yBaBCs CE30HHICTIO 3 MIKOM
3aXBOPIOBAHHS BOCCHH, JI€ KUIbKICTh BHSBICHHX B
yMOBax BeTepHHapHOro cepsicy xBopux Ha IPT kotiB
Oyna HaiiBummow — 44,2 %.

Y KpoBi XBOPUX KOTIB 3a(piKCOBAHO JIEHKOIMTO3 3a
paxyHOK 30LTBIICHHS BiXHOCHOI KINBKOCTI JIIM(OIHTIB
BHACNIZIOK BIPYCHOI iH(QEKIii Ta BiTHOCHOI KITBKOCTI
TPaHYJOIUTIB BHACIINOK 3alMaJlbHUX TIPOLECIB B
oprani3mi. [liciast mpoBeneHOTro JKyBaHHS ITOKa3HUKU
KPOBI KOTIB CBITYMJIN ITPO MO3UTHBHUH BILTUB i 1i0paHoi
teparii («Pobopante Kamiepy», «tOnigokcy Comorady»,
«Bipakcu» Ta posumHy «PiHrepa»), 3okpema 3adikco-
BaHO BiporifHe 30UIBIICHHS  KUTBKOCTI  €PHTPO-
mutiB (P<0,001) Ha ¢oHi 3HWKEHHS KIJIBKOCTI JIEMKO-
mutiBe (P<0,001) ta BimcoTky iiMommTiB 3 rpaHymo-
mutamu (P<0,001), 3pocina KOHIIEHTpAIlisl TeMOTJI00iHy
(P<0,05).

3acToCyBaHHSI CXEMH JIKyBaHHS 3 BHUKOPHCTaHHSIM
imyHomonynsatopa «Pobopante Kamiepy», anTHOaKTe-
pianeHOTO 32c00y «tOHIMOKCY CONMFOTAa0y», MPOTUBIPYC-
HoOTO Tipenapaty «Bipakcw» Ta po3unny «Pinrepa» Oymo
Ha 20% edeKTHBHININM, TOPIBHAHO 13 CXEMOIO
(«Docnpeniny, «CuHynokc», «lemaBi-kem», pPO3UHH
«Pinrepay), 3a MIBUAKICTIO HACTAHHS OAY)KaHHS TBapHH,
Ta 3a BiICYTHICTIO JIETAJIbHUX BHUITAJKiB.

Ilepcnexmueu noodanvuiux 0ocuiodceHs. Y TONANb-
IIMX JTOCHI/PKEHHSX IJIaHY€EMO MPOBECTH €Mi300TOJIOT Y-
HUH MOHITOPHHI Ta aHaji3 €()eKTHBHOCTI PI3HHX CXeM
JIKyBaHHS IHQEKUIHHUX XBOPOO KOTIB Y BETEPHHAPHHUX
KiiHikax micra [lonTaBu if obnacri.

Kondukr inTepecis
ABTOpHU CTBEPJUKYIOTH IIPO BIJICYTHICTH KOHQIIIKTY

IHTEepeciB 100 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JOCIILKEHb.
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The study and analysis of the parameters of wounds caused by sharp instruments, particularly the wound tract,
play an important role in the diagnosis and assessment of injuries in animals. The relevance of this topic lies in the
specific features of the etiopathogenesis and pathophysiology of such injuries, as well as the need to improve
diagnostic methods and develop clear algorithms for conducting forensic veterinary examinations. This paper
presents the application of an original radiographic probe for examining and determining the spatial orientation of
the wound tract, establishes its practical effectiveness in forensic veterinary expertise, and evaluates the prospects
for further use of the instrument, taking into account its properties. It is shown that the instrument has a cylindrical,
hollow structure with a diameter ranging from 3 to 5 mm and a variable length. Its distal end is blunt. The probe
surface is marked with 1 cm graduations. A key feature of the radiographic probe is the ability to fill its cylindrical
tube with a radiopaque contrast agent (Omnipaque, Ultravist) via a dedicated connector. Examination of the wound
tract is performed by carefully inserting the probe into the animal’s wound channel, followed by radiography of the
affected body region. The radiographic image clearly visualizes the projection of the probe, allowing accurate
determination of the spatial location of the wound tract in any part of the body. It has been demonstrated that the
design of the developed instrument possesses several important characteristics: the ability to precisely penetrate
narrow cavities; the capability to determine and measure the depth of the wound tract due to the surface markings
on the probe; and an optimal balance of rigidity and flexibility for the examination of tortuous wound tracts. The
instrument enables identification of the location and depth of a foreign object within the wound tract and ensures its
visualization on radiographs. In addition, it is characterized by long-term preservation of operational properties,
resistance to fracture under lateral loads, reusability, ease of manufacturing new units, and compliance with
ergonomic requirements. The main aspects of effectiveness are considered, including the accuracy of the data
obtained, ease of use for the forensic veterinary expert, and the probe’s ability to adapt to a wide variety of wound
types. The application of the proposed instrument will contribute to increasing the informativeness of studies in the
field of forensic veterinary wound examination.

Keywords: forensic veterinary examination, animals, wound injuries, wound tract, radiographic probe,
investigation.

3acTocyBaHHSI peHTIeH-30H/1a VISl BAMIPIOBAHHSI TA BU3HAYEHHSI POCTOPOBOTO
PO3TAalIyBAHHSI PAHEBOI0 KAHAJY I/l Yac MPOBEeHHS CY/I0BO-BeTEPUHAPHOI eKCIePTH3H

L. B. Sluenko'? | B. B. Ko3zauok!

! Neprxasuuit
6i0TeXHOIOTUHMI
YHIBEpCHTET,

M. XapkiB, YkpaiHa

2 HamioHansHHi HayKOBHiA
LeHTp «IHCTHTYT CyoBUX
ekcriepTH3 iM. 3acit. mpod.
M. C. Bokapiyca»

M. XapkiB, YKpaiHa

JlocmipKeHH st Ta aHami3 mapaMeTpiB paH, COPUYHHEHHX TOCTPHMHM 3HAPSULIMH, 30KpeMa PAaHOBOTO KaHaly,
BIZIrPalOTh BAXKJIUBY POJIb y JIarHOCTHII Ta OLUHI{ YIIKO/DKCHb y TBapUH. AKTYyalbHICTh L€l TEMH 3yMOBICHA
0COOIMBOCTSIMU €TiONaToreHe3y Ta marodizionorii Takux yIIKODKEHb, a TAKOXK HEOOXiJHICTIO BIOCKOHAJICHHS
METO/IB AIarHOCTHKM Ta PO3POOKM YiTKUX AITOPUTMIB U NPOBEACHHS CyIOBO-BETCPUHAPHOI EKCIEPTH3H.
VY po6oTi pO3KPHUTO 3aCTOCYBAHHS aBTOPCHKOIO PEHTI€H-30HMA JUIS OOCTEXKEHHsS Ta BU3HAYECHHS MPOCTOPOBOIO
po3TalIyBaHHS PAHEBOIO KaHAITy, BU3HAYHBILH HOTr0 MPaKTHYHY eDEeKTHBHICT y CyI0BO-BETePHHAPHIil eKcIepTusi,
a TAaKOX OLIHUTH MEPCIEKTHBH IMOJAJIBIION0 3aCTOCYBAHHS IHCTPYMEHTA, BPAaxOBYIOYM HOTO BIACTHUBOCTI.
IMoka3aHo, 110 JaHHW IHCTPYMEHT Ma€ IMIIHAPUYHY, IIOPOKHUCTY (opMy 3 HiaMeTpoM Bif 3 10 5 MM i Moxe
3MiHIOBATHCS 32 JIOBXKHHOIO. JIOT0 IepeHs yacTHHA 3aKiHuyeThes Tyno. Ha CTiHIi 30H1a HaHECeHO PO3MITKY 3
nojinkamu 1o 1 cM. BaiBOIO OCOONMBICTIO PEHTI€H-30HIA € MOJKJIMBICTH 3alIOBHEHHS HOTO IMIIIHIPHUYHOT
TpYOKH PEHTIeH-KOHTPACTHOK pedoBnHO (OMHINak, YIbTpaBicT) dyepe3 crieniadbHUi KOHeKTOp. JlocmimkenHs
PaHOBOTO KaHaJy 3/iHCHIOETBCS IUIIXOM 00EPEKHOTO BBEJICHHS 30H7A B PAHOBMII KaHAI TBAapHHM, ICIS YOTO
BHUKOHYIOTh pEHTIeHOrpadiro ypakeHoi MiISHKY Tila. Ha peHTreHiBCbKOMY 3HIMKY YiTKO BHAHO MPOEKIIiIO 30H/A,
1[0 JI03BOJISi€ TOYHO BU3HAYUTH IIPOCTOPOBE PO3TAllyBaHHS PAHOBOTO KaHAIy B Oy/b-siKiil uacTuHi Tina. JloBeneHo,
1110 KOHCTPYKILisl pO3pOGIICHOr0 iHCTPYMEHTA Ma€ HU3KY BaXKIIMBHX XapaKTEPUCTHK: 31aTHICTh TOYHO TIPOHUKATH y
BY3bKI MMOPOKHMHHU, MOXJIMBICTh BU3HAYEHHSI Ta BUMIPIOBAHHS IIMOMHM PAaHOBOTO KaHAy 3aBISKH PO3MITII Ha
[OBEPXHi 30H[[a, ONITUMAaJIbHE ITOE€IHAHHS KOPCTKOCTI Ta THYYKOCTI [UIsl JOCII[DKEHHSI 3BUBICTHX PaHOBHX XOJB.
[HCTpYMEHT [103BOJIsiE BU3HAYATH MiCLE3HAXOMKCHHS Ta MIMOMHY 3aJsraHHs CTOPOHHBOTO MPEJMETa B PAHOBOMY
KaHaui i 3a0e3nedye Horo Bi3yallizamilo Ha peHTreHorpami. TakoX BiH BiJ3HAYAa€ThCs TPUBAIUM 30€PEKEHHAM
eKCIUTyaTallilHUX BIACTUBOCTEH, CTIMKICTIO MO MOJIOMOK IpH OiYHMX HaBaHTaXKEHHAX, OaraTopasoBUM
BUKOPHCTAHHSIM, IPOCTOTOIO Yy BUTOTOBJICHHI HOBHX 3Pa3KiB i Bi/IIIOBIIHICTIO €proHOMIYHMM BUMoraMm. PosrisayTo
OCHOBHI aCIEeKTH e(EeKTUBHOCTI, 30KpeMa TOYHICTb OTPUMAHUX JAaHHX, 3PYYHICTh BUKOPHUCTAHHA JUIS
CY/IOBO-BETEPHHAPHOTO €KCIIepTa Ta 3JaTHICTh 30HJA aJanTyBaTHUCSA JO Pi3HOMAHITHMX paH. 3acTOCYBaHHS
3aIIpONIOHOBAHOTO IHCTPYMEHTY CHPHSTHME IiJBHIIEHHIO iH(QOPMAaTUBHOCTI IOCII/DKEHb y cdepi CynoBo-
BETCPUHAPHOI EKCIICPTH3HU PaH.

Kuro4oBi ciioBa: cy0BO-BeTepUHApHA CKCIIEPTH3a, TBAPUHH, PAHOBI YIIKOKCHHS, PAHOBUI KaHaJ, PEHTICH-
30H]I, IOCTiIKEHHS.
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Beryn

[IpeameToM CymOBO-BETEPHHAPHOTO  JOCIIKEHHS
MOMDXK IHILIOTO € YHIKO/DKEHHSI Pi3HOI eTioJorii, 30Kkpema
W 3a HAaCWIBHMIBKMX JAid Haj TBapHHAMM I Yac
YKOPCTOKOTO ITOBOJKEHHS 3 HUMH [ 1, 2], a TaKOX ITiJT 9ac
BUHWKHEHHS PI3HMX HaA3BHUYAlHMX CHUTYyallill, 30KpemMa
1 depe3 YUCIICHHI MpsMi Ta HEeTpsMi HACTIAKH BiHCHKO-
BHX i, KOJW CTPaXIAalOTh HE TUIBKHM JIIOIH, iH(pa-
CTPYKTypa, JDOBKIULIA, aje W TBapuHH, IO MiATBEPIKY-
€TbCS YHCICHHUMHM HAyKOBHMHU JOCIHI/UKCHHSIMH Ta
myOmikamismu [3].

TpaBmu, 3aBAaHi TOCTPUMH 3HAPSSAME, Y CYHOBO-
BETEPHHAPHIM NpaKTHI TPaIUITIOTECS 3HAYHO pijle,
HDK YIIKOJ/DKEHHS, CIIPHYMHEH] TYNUMH NpeJMEeTaMu, a
TAaKOX BHIIAAKaMu oOTpyeHHs. lle cnocTepexeHHs
BIZIirpa€e Ba)KJIMBY POJb JUIS BCTAHOBJICHHS 3HAYEHHS
TaKHUX YIIKOMKEHb y TPOIECI JOCYZIOBOTO PO3CIIiyBaHHS
MIPaBONOPYIIEHb, CKOEHHX TIPOTH 3I0POB’S 1 IKHTTI
TBapuH [4].

JocmikeHHsT Ta OMLIHKAa TapaMeTpiB paH Bim mii
TOCTPHX 3Haps/b, 30KpeMa i paHOBOTO KaHally, Ma€ KJIo-
YOBE 3HAYCHHS Yy JIarHOCTHUI YIIKOXKEHb TBApUH IOCT-
pUMH 3HapsIISIMH, 30KpeMa M 3a BOTHENAJbHUX Ta
OCKOJIKOBUX TopaHeHb [5]. Lle oGymoBieHo crenudiu-
HUMH €TIOMATOTeHETHYHUMH Ta NaTo(i3ioNoriyHUMHU
XapaKTepUCTUKAMHM TaKWX YIIKOJDKEHb, a TaKOXK
notpebor0  y  po3pobii  ehEeKTUBHOI  JIarHOCTHKH,
cnenn(iYHOTO  JIIKyBaHHSA, AQITOPUTMIB TPOBEICHHSI
CyJI0BO-BETEPUHAPHOI eKCIEPTU3H [6].

Bingomo, 1110 paHOBI YIIKOKEHHS XapaKTePU3yIOThHCS
HACTYITHUMH OCOOJMBOCTSIMM: TIOAIT Ha TpPU 30HH:
paHOBUIl OTBip, paHOBWII KaHaN Ta OHO [7]; cramiitHui
PO3BHTOK NPOTIKaHHS Ta MPOILECiB 3aroeHHs [8]; gacte
BUSIBJICHHS CTOPOHHIX T y paHOBOMY KaHami abo B
TKaHMHAX HaBKOJIO paHU [9]; 3a0pyaHeHHS paHU
JOJATKOBUMH €IIEMEHTAMH, TaKHUMHU SK [, 3eMs,
ymamkn ckima Ttomio [10]; HasBHICTP 3HAYHUX, MHO-
KUHHHUX YPaKEHb )KUTTEBO BAXKJIMBHUX OPTaHiB Ta M’ SIKHUX
TkaHuH [11]; nmoBruwid, Ta KOH(}IrypamiiHO CKJIQTHUN
paHoBwuii kanan [12].

HaiinpocrimuM 1 HalOUTBII TOCTYITHUM METOJOM €
JIOKJIBHE JTOCTIDKEHHS YPaXKEeHOT TUITHKH, SIKE T03BOJISIE
00’€KTHBI3yBaTH 00CSTH Ta XapaKTep YIIKOJDKEHb Opra-
HIB 1 TKQHWH, BU3HAYUTH CTYHIHb TUIECHHUX YIIKOJDKEHb,
3arpo3JMBHX SIBHII JUI XHUTTS Tomio. Lle mocsraerscs
OUIIXOM OTJBITy Ta peBi3ii TpaBMOBaHOI MHiNITHKH,
30KpeMa paHH, 3aBIaHO] TOCTPUMU 3HApsasamMu [13].

Sx B ryMaHHiH, Tak 1 y BeTepHHApPHIA MeAWIUHI
IIHPOKO 3aCTOCOBYETHCA IHCTpyMeHTapiii s
obctexxeHHs paH [14, 15], ocHOBHUME 3 SKHX € Pi3HO-
MaHiTHI 30HAM [16] Ta miniiiku [17]. Haiibinem momu-
peHe BUKOPHCTAaHHS JBOX BHIIB 30HIIB: IYA3MKOBOIO Ta
JKOJI00YBaTOro. 3aBIAKU CIPOMICHIH KOHCTPYKINT I
30HJM BUPIZHSIOTHCS CBOEIO 0araTo(yHKIIIOHAIBHICTIO i
HHM3KOIO IepeBar, MOMDK SKUX THYYKICTh JJIsI TOYHOTO
BBEJICHHS Y BY3bKi NOPOXXHHMHH, JIETKa Maca, TPUBAJIU
TEPMiH eKCIUTyaTamii Ta 3a0e3ledeHHs SKICHOTO
JIOCITIIKCHHS TUTSTHKAN YPaskKCHHS.

OnHak y HUX € 1 3HaYHI HEJONIKH, 30KpeMa, BIACYT-
HICTh TpaayHoBaHOI PO3MITKM YCKJIaJHIOE TOYHE
BUMIPIOBaHHS PO3MIpIB PaHM, & TaKOXX HEMOXIIMBICTbH
BH3HAYUTH TMPOCTOPOBY OPIEHTAIlII0 PaHOBOTO KaHAIY.

OnHOpa3oBi JiHIHKK, BUTOTOBJIEHI 3 marepy abo rmiac-
THKY, SIKI HINPOKO BUKOPUCTOBYIOTHCS JUII BUMIPIOBaHHS
paH, OOMEXYIOTbCS BHU3HAYCHHSM JIMIIEC 30BHIMIHIX
po3mipiB. Uepe3 iXHIO KpUXKICTh, THYYKICTh 1 HENPHIi-
HSTHI PO3MipH BOHH HE € IPUJIATHUMU JUIsl BUMipIOBaHHS
TTMOWHYU paHOBUX KaHAIIB.

BuMipioBaHHS YIIKO/DKGHb 3HAYHO BIUIMBAE Ha
pe3ynbTaTH [JiarHOCTUKY, JIIKYBaHHS Ta IPOBEICHHS
cynoBoi excrieptusu [18, 19].

OKpiM TpaIUIiHHUX OJHOBUMIPHUX METOJIB, SK-OT
BUKOPHUCTAHHS JIIHIAKM YU 30HA, HAHI aKTHBHO 3aCTOCO-
BYIOTBCSI JIBO- Ta TpPUBUMIpPHI METOAM Bi3yauizamii,
MITYYHUH 1HTEJIEKT TOIIO, SKi CTaTH KIFOYOBUMH THCTPY-
MEHTaMH, 110 3a0e3euyoTh IMHMO0KHI Ta 6araToBUMIp-
HUH aHani3, uudpoBy 0OpOOKYy 300pa’keHb, TOYHICTBH
BUMIPIOBaHb JJIs OI[IHKU CKIIQJHUX YIIKOKCHB [20].

Baromuii BHECOK Yy JOCIIDKCHHS aHaJIi30BaHOL
npo6GiieMu 3poOwi HaykoBini: Biagioni et al. (2021) [21],
Dolibog et al. (2023) [22], Tambella et al. (2025) [23],
Sharun et al. (2025) [24], Sanchez-Jiménez et al. (2022) [25],
Tan et al. (2023) [26], Aarts et al. (2023) [27], Lucas
et al. (2021) [28], Li et al. (2020) [29], Velihotskyi
et al. (2017) [30].

Hapasi  BimcyTHiCTH y  CyIOBO-BETEpHHapHiH
eKcrepTu3i 3aco0iB Ul TOYHOTO BHUMIpPIOBaHHS paH Ta
BU3HAYECHHS iX IIPOCTOPOBOrO pO3TAIlyBaHHA B TiI
TBapUHM CTUMYJIIOBAJIa CTBOPEHHS HOBOT'O iHCTPYMEHTY
JUTSL IOCITI/PKCHHS 1 BUMIPIOBaHHS PaHEBOT'O KaHAITY.

Meta gociigkeHHs

Merta gociipKeHHS — IIPOBECTH aHalli3 3aCTOCYBAHHS
pPEHTreH-30HAa [yl  OOCTeXEHHS Ta BH3HAYCHHS
IPOCTOPOBOTO PO3TALIyBaHHS PAaHEBOTO KaHaTy, BU3HA-
YMBIIM HOrO MpPaKkTHYHY e(QEeKTUBHICTh y CYAO0BO-
BETEPHUHAPHIH €KCHepTH3i, a TaKOX OIHUTH IEePCIeK-
THUBH I0JIaJIbIIIOTO 3aCTOCYBaHHsI IHCTPYMEHTA, BPaXOBY-
I0YH HOT0 BIaCTHBOCTI.

Martepiann i MmeToau

O0’exToM  JOCHi[DKEHHS  OyB  PEHTI€H-30HI,
po3poliieHut aBTopaMH 1iei podotu. ExcniepruMeHTanbHi
BUTIPOOYBaHHS MPOBOIIIIMCH HAa Tpymax cobak (n=5) i
koTiB (n=3). VY pi3HUX IiISTHKAX Tijla CTBOPIOBAIHM PaHOBI
YIIKO/DKEHHST 3a JONOMOTOI0 KOJIIOYOTO 3Hapsafs.
B paHoBuii kaHaym BBOJOWJIM PEHTICH-30HJ, HAIIOBHEHUI
KOHTPAcTHOIO pe4yoBuHOIO OMHINak. 3rooM 31iiicHIo-
BaJIM pEeHTreHorpadito TPyIiB i3 BUKOPUCTaHHSM arapara
«Diagnostic X-RAY UNIT (model: PXM-408T PLUS)»
(Kwurait), BU3Ha49amy JOBXKUHY Ta IPOCTOPOBE PO3TAIIy-
BaHHSI paHOBOro KaHamy. [licig ycmimmHOTO -
TBEPAKECHHS €()EKTUBHOCTI 3aCTOCYBaHHS PCHTI€H-30H 12
Ha TpyIax TBapHH IPOBOIMIN HOTO MPAaKTHYHE BUKOPHC-
TaHHA y paMKax CyIOBO-BETEPHHAPHOI EKCIIEPTH3H SIK
JUI JKMBUX TBAapWH 13 YIIKO/UKEHHAMH B TOCTPHX
3HAPSb, TaK 1 A TPYIIB TBAPHUH.

PesyabTaTi Ta iX 00roBOopeHHs
AHaitizyBaTH JOCBiJI BUKOPHUCTAaHHS PO3POOJICHOrO

aBTOpaMH Ii€i myOJikamii peHTreH-30Haa i1 o0cTe-
JKCHHS Ta BU3HAYCHHS IIPOCTOPOBOTO PO3TAIlyBaHHS
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pPaHEBOro KaHaJy CIiJ| i3 BpaxyBaHHSIM HOTO NpaKTH4-
HOIO 3aCTOCYBaHHs, 30KpeMa W Yy CyJOBO-BeTepHUHApHii
eKCIepTH31 TBAPUH, TPABMOBAHNX FOCTPHMHU 3HAPSIUISIMHL.

Bapro po3risiHyTH KIIIOYOBI acnekTu e(eKTUBHOCTI,
Taki SIK TOYHICTh OTPUMaHMX JAAHHX, 3PYYHICTH BUKO-
PHUCTaHHSA M CYIOBO-BETEPUHAPHOTO eKCIepTa Ta
3MATHICTh 30HIOA aNalTyBaTHCA A0 PI3HUX THUIIB paH.
HocmimkeHHs,, 3acHOBaHI Ha CYIOBO-BETEpHWHApHii
MIPAKTHUIll, MOKYTh HaIaTH BaXJIUBY iH(POPMAIIIO TIPO Te,
HACKUIBKH BIPOBAJDKEHHS LOTO IHCTPYMEHTY CIPHSE
NOKPAICHHIO  Pe3yNbTaTiB  CyAOBO-BEeTEPHHAPHHX
JOCTIPKEHb.

OriHKa MEPCICKTUBHOCTI BUKOPUCTAHHSI pPO3p0O0-
JICHOTO 1HCTpyMeHTa 0a3yeTbCs Ha MOPIBHSAHHI 3

Taoauusa 1

aHaJoraMM, €KOHOMIYHIM JOLIIBHOCTI #Oro BIIPO-
Ba/DKCHHsI, a TaKOX MOJXJIMBOCTI MOIU(IKAINT s
posmupeHHst ¢GyHKmidHOCTI. Takuii maXin JOMOMOXKE
BU3HAYMTH, YM 3J1aTE€H PO3POOJICHUIT 1 3aNpOINOHOBAHUIA
JUTSL CyI0BO-BETCPUHAPHOI ITPAKTHKH 30H]] BaroMe Miciie
y JiarHOCTHYHIH Ta CyJ0BO-BETEPHHAPHIN MPAKTHUII 1 U1
BUTIPaBJa€ BiH OYiKyBaHHS.

30HA 1S 00CTEKESHHS Ta BU3HAYCHHS IIPOCTOPOBOTO
po3TanIyBaHHS paHEBOTO KaHANy OyB 3aCTOCOBAaHHWH IIiJ|
yac CyIOBO-BeTepHHApHOTO mocmimkeHHS 85 (100 %)
MiIEKCIIEPTHUX TBApHH, K CaMIIiB, TaK i CaMOK, MTOMIX
SKUX: cobaku — 55 Ta kot — 30 y mepiox 2021-2025 poku
3 YHIKOJUKCHHSAMHM M’SIKMX TKaHHWH Pi3HOI JIOKami3amii

(maon. 1).

Posmoain migexcnepTHUX co0aK 1 KOTIB Ha SKHUX JOCHIKEHO BIACTHBOCTI 30HIa

JUNSHKY Tina, B SKUX JOCTIIDKEHI PaHU Kotu Cobaku Bceboro
Ta iX Xapakrep rouiB (n=30) % rouiiB (n=55) % rouiB (n=85) %
TomoBa 4 13,3 7 12,7 11 12,9
[ust 3 10,0 9 16,4 12 14,1
T'pynna kiriTka 8 26,7 17 30,9 25 29.4
YepesHa CTiHKA 6 20,0 11 20,0 17 20,0
I'pynHi KiHIIBKH 4 13,3 5 9,1 9 10,7
Ta30Bi KiHIIIBKH 5 16,7 6 10,9 11 12,9
Komnori panu 9 33,3 13 23,6 22 25,9
Komnoro-pizani panu 21 70,0 42 76,4 63 74,1
TIpoHuKaro4i B MOPOKHUHHM TiJla paHH 11 36,7 38 69,1 49 57,6
Hemnponukarodi B MOPOXKHUHY Tila paHH 19 63,3 17 30,9 36 42,4
TloBepxHeBi paHu 3 10,0 5 9,1 8 9.4
T'nu6oki paHu 27 90,0 50 90,9 77 90,6
Caini panu 26 86,7 7 12,7 33 38,8
Hackpi3ni panun 4 13,3 18 87,3 52 61,2
OnuHUYHI paHd 16 533 47 85,5 63 74,1
MHOKUHHIL 14 46,7 8 14,5 22 25,6
[30:1b0BaHI paHu 6 20,0 10 18,2 16 19,8
Tloeanani 24 80,0 45 81,8 69 81,2
3rpynoBaHi paHu 16 53,3 47 85,5 63 74,1
PoscisiHi panu 14 46,7 8 14,5 22 25,9

Sk moka3yroTh JaHi TaOdMIl, HAWOUIBIIA KUTBKICTh
YIIKO/DKEHb, CHPUYMHEHUX TOCTPHUMH 3HApSUUISIMU Y
co0ax 1 KOTiB, TIPUMAJIa€ HA AUISTHKY TPYIHOT KITITKHU, TOJI
SK HallMeHIa — Ha IIWIHUE Bin#in y cobak Ta rpyaHy
KIiHIIBKY Y KOTIB.

Moo xapakTepy yIIKOMKEHb, TO IIiJ Yac BHIIPOOY-
BaHHS 30HZA y co0ak TIepeBakald KOJIOTO-pi3aHi,
HETPOHUKAIOYi, TIHOOKI, CIiMi, OOQUHUYIHI, KOMOIHOBaHI
Ta 3rPYNOBaHi PaHOBI YIIKO/DKEHHS. Y CBOIO 4epry, y
KOTIB dacrtime (ikcyBamu KOJOTO-pi3aHi, MPOHHUKHI B
MMOPOXKHUHU TiJia, TIIMOOKI, HACKPI3HI, OMUHUYHI, KOMOI-
HOBaHi Ta 3rpyNoBaHi paHOBI YIIKOJDKEHHA. Takum
YMHOM, MOKHA 3pOOUTH BUCHOBOK, 1[0 B €KCIIEPUMEHTI
OyJla 3ajisiHa JOCTaTHS KUIBKICTh TBapUH 13 PI3HOMaHIT-
HUMHU BHJAMHU YIIKOJDKEHb TOCTPHUMH 3HAPSIISIMH, IO
JIaJio 3MOTY MIATBEPJUTH €PEKTUBHICTH PO3POOIICHOTO
MiAXOy B CYJOBO-BETEpUHAPHIN EKCIIEPTH3I.

[Tnanyroun KOHCTPYKIIIO 30HJa MM NPartyJy, moo
BiH BIJNOBigaB TaAKUM BUMOTaM:

— 31aTHICTh TOYHO BBOJUTHUCS y BY3bKi TOPOKHUHH;

— MOXITUBICTh BUMIPATH TIIMOWHY PaHOBOTO KaHAIY
3aBIISIKM PO3MITII Ha MIOBEPXHI 30H/A;

— ONTUMAaJIbHE TIOE€THAHHS )KOPCTKOCTI KOHCTPYKIIIT 3
THYYKICTIO JUISI 00CTEKEHHS 3BUBHCTHUX PAHOBHX XOJIiB;

— JIOBTOBIYHICTh  30epekeHHS  eKCIUTyaTaIliiHuX
BJIACTHUBOCTEH;

— MOXJIMBICTh BHMIpIOBAHHS TJIUOWHM 3ajIsiTAHHS B
paHOBOMY KaHall CTOPOHHBOTO IIPEIMETa, a TaKOX
Bi3yalli3yBaTH HOT0 Ha pEHTICHOTPaMi;

— 3aro0iraHHs TIOJIOMKaM 1HCTPYMEHTY TpHU OiYHHX
HaBaHTAXXCHHSIX;

— MOJKJIUBICTH 0araTopazoBOro 3aCTOCYBaHHS;

— [IPOCTOTA BUTOTOBJICHHS] HOBOT'O €K3eMILISIPa 30Ha;

— BIITIOBI/IHICTh €PrOHOMIYHUM BUMOTaM (puc. 1).

[IpakTHyHe 3acTOCyBaHHS aBTOPCHKOI PO3POOKH
MOKAa3aJI0 MO3UTHBHI pe3ysbTaTh Ta MOKIIUBICTH BHKO-
puctaHHs il B NMPaKTHIli CyJOBO-BETEPHHAPHOI EKcIep-
TH3W. 30HI MOXKe OYTH BHTOTOBIICHHH 3 Pi3HHX MaTepi-
ajliB, BKJIIOYAIOYM CHIIKOH, JaTEKC 13 CHIIKOHOBHMM
MOKPUTTAM a00 MONMXJOpBiHUL [ mux mimeidl moxke
BUKOPHCTOBYBAaTHCh KareTepa HemaTona, 3amasiBIIM Bci
OTBODH, SIKi € Ha HOTO MepeHHOMY KiHIIi.

Leit iHCTpyMEHT Ma€e NUIIHAPUYHY GOPMY i3 OPOXK-
HHUHOIO BCEPE/INHI, 3arajlbHUM JiaMeTpoM Bia 3 10 5 MM
i Moxe Gytn pisHOi momxuHHM. Moro mepenniii Kinems
3aKIHYy€ThCSI CIINO, a Ha 3aJHbOMY 3HaXOJUTHCS
KOHEKTOP 3 TUIACTUKOBUM (ikcatopoM. Uepe3 KOHEKTOp B
MOPOXKHUHY  30HJAa BBOJSTH  PEHTIE€H-KOHTPACTHY
pedoBuHy (OmHIMak VYnerpasict Ta iH.). Lle 3pyuHO
pobutn 3a momomororo mmpuia. Ha cTiHmi 30HIA €
PO3MITKa 3 IIHOIO MOIUIOK 1 cM, sIKi 3HATOONSTHCS IS
BUMIPIOBaHHS JIOBXHHHU PAaHOBOTO KaHANy (puc. 2).
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Puc. 1. Konora pana Ta30B0i KiHIIIBKY Y IIca:
a — 30BHILIHIN BUMIIAA; O — 30H] B PaHOBOMY KaHaJIl

0

Puc. 2. 3aransHuil BUTIISIT pEHTI€H-30H/1a, BUTOTOBJICHOTO Ha OCHOBI YPOT€HITAILHOTO 30H/1a (a),
karetepa Henarona (0)

JlocTipKeHHsT paHOBOI'O KaHAy IIONSArae B TOMY,
0 PEHTTeH-30HA 00epeKHO IOMINMAI0Th B PaHOBUHN
KaHaJI TBapWHHU, a Jali MPOBOAATH pEHTTeHorpadiio,
MOpaHeHoi MUISHKM Tina TBapuHU. Ha peHTreHiBCchKOMY
3HIMKY 4YiTKO MOMITHA ITPOEKIis 30H/a, 32 KO MOXKHA
BU3HAYUTH NIPOCTOPOBE PO3TAIYBAHHS PAHOBOI'O KaHAITY
B OyIb-siKii AinstHIN Tina (puc. 3).

[lix yac mnowarkoBOro ¥ NOAAJBLUIMX OOCTEKEHb
TBapuH 3 PAaHOBHMH YIIKOJDKEHHSIMH, IICJIsl 3aralbHOTO
Ta JIOKAJBHOTO OTJISLY B MpOIeci peBisii paH, 10aTKOBO
3 NIaTHOCTUYHOIO0 METOI HEOOXiTHO BHUKOPHUCTOBYBATH

po3pobneHnii aBTOpamMm wmi€i myOmikamii 30HA AU
JOCTIKSHHS paH.

Tox 3a HONOMOrOK IBOTO IHCTpyMEHTa OyIio
BUKOHAHO BHMIPIOBaHHS IIMPWHHU, JOBXWHH 1 TIIHOWHU
85 paH y *KuBHX CO0aK 1 KOTIB, a TAKOXK TPYIIiB TBAPHH i ]l
4ac Cy/I0BO-BETEPHHAPHOTO N0CiiLkeHH:. Lle no3Bonmio
oTpUMaTu 00 €KTHBHI JIaHi PO PO3MIpH paH, 3aBJaHUX
TOCTPUMH 3HAPSISIMHU, TPOTSDKHICT PAHOBUX KaHAIB,
X MPOCTOPOBY OPIEHTAIIO 1 XapaKTEPUCTHKH TUHAMIKU
PAHOBOTO 3arOEHHS.
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Puc. 3. IIpocTopoBe po3TaliyBaHHs paHOBOTO KaHATy, BU3HAYCHE 3a IOMIOMOTOK0 PEHTIeH-30H/1a Yy Tica:
a — B HUPKOBIH MiNsAHIN, O — B TUISTHIT MEYOTIOAIOHOTO BiJPOCTKA, B — B JUISHII JJOPCAITBHOTO CEPEIOCTIHHS,

' — B IUISHII 3aIUIECHOTO CYTII00a, T — B TUISHII XOJIKH 1 Ui, T — B TUISHIII IIHi i TOOBH.
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Tox peHTreH-30HA 3a0e3nedye TOYHE BHMIpPIOBAHHS
rMUMOMHM Ta INUPUHHM PAHOBOTO OTBOPY, JOBXHHH
PaHOBOTO KaHAy 3a IIKaJol Ha HboMy. Kpim Toro, 3a
JIOTIOMOTOI0 30H/1a MO’KHA 3HAaXOJUTH 1 BU3HAYATH HasIB-
HICTh CTOPOHHIX T1JT (METaJIeBUX OCKOJIKIB, YJIAMKIB CKJIa
TOI[O0) B PAHOBOMY KaHaJi, IUITXOM BHUSBICHHS €(eKTy
«3ICKOB3yBaHH:» a00 «yNHPaHHS», 10 BUHUKA€E BHACTI-
IOK B3a€MOJii TEpeAHBOrO, CIINOro KIiHI 30HAa 3
MIOBEPXHEI0 CTOPOHHBOTO IpeAMeTa. TakoXX 30HAOM
MOXHA BHUMIPATH TTMHOMHY 3araHHS CTOPOHBOTO
IpeAMeTa B PAaHOBOMY KaHalll, a Ha pPEHTreH-3HIMKY
JUITHKY  YIIKOJDKEHHS TBapMHU — BU3HAYMTH HOTO
(dhopMy, IIITBHICT, PO3MIPH Ta iH. XapaKTEPUCTUKH.

[Tix wac peBi3ii paHOBMX KaHAJIB y TBapHH i3 3aCTO-
CyBaHHSAM PO3pO0JICHOr0 30H 12 OYJI0 BUSBICHO CTOPOHHI
TiJIa i3 BCTAHOBJICHHSM X TOYHOT JloKamizauii y 9 Tpymis
cobak, 4 XHMBUX KOTIiB, 3 TPyHIB KOTIB 3a JOIIOMOTIOO
pentrenorpadii. [Ticis BUganeHHs CTOPOHHIX IpeaMETIiB
i3 paHOBHMX KaHalliB, paHW IIOBTOPHO 3OHAYBAJH,
BUSIBJISUTA HOBI PaHOBI KaHAJIM, BU3HAYMBIIIH 1X HAIIPSIMOK
Ta TOYHY JIOKAJI3aIlito.

3anpornoHOBaHMUI IHCTPYMEHT MOX€E BUKOPHUCTOBYBa-
THUCS SIK CAMOCTIHHO, TaK 1 B KOMOiHaMi{ 3 iHIIUMH Xipyp-
TIYHUMH YW TIATOJIOTOAHATOMIYHMMH 1HCTPYMEHTapieM.
[lig gac mpoBeneHHS 30HAYBaHHA PAHOBHX KaHATIB Y
KUBHX MiJEKCIEPTHUX TBapWH HE Oyno 3adikcoBaHO
JKOTHUX ~ YCKIagHeHb a00 HETaTUBHUX  HACIIJKIB,
OB’ SI3aHUX 13 3aCTOCYBAaHHSIM PEHTTCH-30H/IA.

3Ba)kal04M Ha Te, 110 30H] BUTOTOBJICHO 13 CHIIIKOHY,
JIATEKCY 13 CHIIIKOHOBHM ITOKPUTTSIM a00 MOTIXJIOPBIHLTY,
CTEpUIIi3allil0 MOTPIOHO NPOBOAUTH 3 YpaxyBaHHIM
TaKUX OCOONMBOCTEH: MepencTeprilizaliiiHe OYHICHHS
IHCTpyMEHTa JI03BOJICHO BUKOHYBAaTH Oynb-
SIKUM ~ CIIOCOOOM,  BIANIOBIIHO J10  PEKOMEHJAIIiM.
Crepwizaliii MOXJHBA BHUKIIOYHO XIMIYHUMH a0o0
ra3oBUMHU MeTofaMu. He momyckaeTbest HarpiBaTu 30HT
Bute 60 °C.

[To3uTHBHI pe3yIbTaTH, OTPHMAaHI Bifl 3aCTOCYBaHHS
IHCTpyMeHTa [UI1 JOCTI[DKCHHS Ta BHMIipIOBAaHHI
PaHOBOTO KaHaly, [al0Th IJACTaBH PEKOMEHIYBAaTH
HOro JUIsi BUKOPUCTAaHHS B MPAKTHIII Cy/10BO-BETEpPHHAP-
HOI €KCIIepPTU3U TBAPHH 32 TPaBM, 3alOAISTHUX TOCTPUMHU
3HaAPSAISIMU.

BucHoBku

1. Bukopucranas po3po0JeHOro peHTreH-30H1a JUIs
BUMIPIOBaHHS Ta BH3HAYEHHS IIPOCTOPOBOIO PO3TAlly-
BaHHS PAaHEBOrO KaHAJy MiJ 4Yac NMPOBEJCHHS CYA0BO-
BETEPHHAPHOI EKCIIEPTU3U € MPOCTHM, JOCTYITHHUM Ta
IHTYITHBHO 3pO3YyMUIMM Uil  CyJOBO-BETEPUHApHHUX
eKCIIEePTIB.

2. PeHTreH-30HI € TPOCTHM Yy 3acCTOCYBaHHI,
JOCTYITHUM 1 3pO3YMIJIM JUTS TIPOBEIEHHS 0OCTEXECHHS
Ta BUMIPIOBAHHS PAHOBHX KaHANIB B OyIb-AKif IUTSAHII
Tina.

3. Po3pobnennii peHTreH-30HA IO3BOJSE TIPOBO-
JMTH IHCTPYMEHTaJbHy pEBI3lI0 PaHOBOIO KaHaly,
BU3HAYaTH HOro MpPOCTOPOBE PO3TAIyBaHHS, MPOTSIK-
HICTh, BUMIPIOBATH PO3MIpU paH (JIOBXKHUHY, IIHPHHY i
TITHOUHY).

4. IncTpyMeHT MoOXe OyTH 3aCTOCOBaHUN Ha
BCIX CTamifiX MPOBEACHHS  CYyIOBO-BETCPUHAPHOTO
JIOCJIIJDKEHHS! TPYIIiB TBAPHH, & TAKOXK KUBHX TBAPUH.

IHepcnexmueu noodanvuiux Odocnioxcens. B monanb-
IOMY IUIAaHyEMO 30CEpeIUTHUCh Ha po3podli Ta
o0TpyHTYBaHHI CII0OCO0OIB BUSBICHHS CTOPOHHIX TIpeaIMe-
TiB y paHOBOMY KaHaJi TBapHH.

Kouduaikr inTepeci

ABTOpPH CTBEPIKYIOTH TIPO BIICYTHICTH KOH(IIKTY
iHTEpeciB 11010 iXHBOTO BHKJIAQy Ta pe3yJbTaTiB
JIOCITIIKEHB.
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The article presents the results of a comprehensive analysis of the prevalence of non-infectious pancreatitis among
domestic cats in the Poltava region during the period 2022-2024. In total, 13,146 cases of disease in cats were
registered in veterinary clinics in Poltava, of which 11,437 (87.0 %) were non-infectious pathologies. Digestive
disorders accounted for 19.16 % (2,191 cases), among which pancreatitis was diagnosed in 334 animals (15.25 %),

Poltava State Agrarian which allows us to identify it as one of the leading pathologies of the gastrointestinal tract along with gastroenteritis
University, (291 cases; 13.29 %) and neoplasms (137 cases; 6.25 %). An in-depth analysis included 134 cats with laboratory-
Skovoroda Str., 1/3, confirmed pancreatitis, among which 14 animals were found to have a chronic form of the disease, and 10 had

Poltava, 36000, Ukraine concomitant disorders of the hepatobiliary and digestive systems. An age-related dependence of the development of

pathology was established: the largest proportion was animals aged 7-11 years (41.7 %), followed by cats aged 1—
6 years (33.3 %) and 1215 years (25 %). Gender distribution showed no significant differences: females — 54.2 %,
males — 45.8 %, which does not indicate a stable gender predisposition to the development of pancreatitis. The
obtained results indicate the high clinical significance of pancreatitis in the structure of non-infectious
gastroenterological pathologies in cats, its polyetiological nature, and frequent combination with other diseases of
the abdominal organs. A summary of the obtained results indicates that pancreatitis is a polyetiological process that
often occurs in combination with other inflammatory or metabolic disorders of the abdominal organs. The data
presented are of practical importance and can serve as a basis for improving diagnostic approaches, interpretation of
clinical and laboratory indicators, and the development of algorithms for early detection of pathology and planning
of further studies aimed at clarifying risk factors, breed- and season-related predisposition to pathology, which is
especially relevant in the context of an increase in the number of chronic gastroenterological diseases in small
domestic animals.
Keywords: research, domestic cat, gastroenterology, pancreas, prevalence of pancreatitis, age, sex.

ITankpeaTuT y CBIlICHKHX KOTIB: MOIIHPEHHS

10. @. [lepesa | H. C. KaniBerip

VY craTTi HaBeAEHO Pe3yNbTaTH KOMIUIEKCHOTO aHali3y NMOIIMPEHOCT] MAHKPEaTHTy He3apas3Hoi eTionorii cepen
cBilicbkux KkoTiB IlonraBcpkoro periony 3a mepion 2022-2024 pokiB. 3aramoM y BeTepHHApHUX KIiHIKax
M. [TontaBu 3apeecTpoBano 13146 BumajkiB 3aXBOPIOBaHb y KOTIB, 3 skux 11437 (87,0 %) cranoBman matonorii
HesapasHoi mpupoxu. [lopymenus 3 Goky opraiB TpaBiaeHHS ckiamu 19,16 % (2191 Bumanox), cepern SIKHX
MIAHKPEaTHT BCTAHOBIEHO y 334 tBapuH (15,25 %), 1m0 103BoIIs€ BU3HAUUTH HOTO SIK OJHY 3 IPOBIAHMUX MATOIOTIH
IITyHKOBO-KHIIKOBOTO TPAaKTy IOpAX i3 ractpoentepuroM (291 Bumagok; 13,29 %) Ta HOBOYTBOpEHHSIMH
(137 Bunankis; 6,25 %). ITormubneno pocninuau 134 kotu 3 1a0OPATOPHO MiATBEPHKEHUM ITAHKPEATHUTOM, CEpesl
SKUX y 14 TBapuH BUSBIICHO XPOHIYHMII IepeOir 3axBoproBaHHsA, a y 10 — CymyTHI NOpyIIeHHs renaTobinziapHoT
Ta TPAaBHOI CHCTEM. BcTaHOBIIGHO BIKOBY 3aJI€KHICTh PO3BUTKY TATOJIOTII: HAHOLIBITY YaCTKY CTAHOBHIIN TBapHHI
BikoM 7—11 pokiB (41,7 %), nani — kotu BikoM 1-6 pokiB (33,3 %) ta 12-15 pokiB (25 %). CrareBuit po3mnoain
BUSIBUB MiHIMaJbHI BimMiHHOCTI: caMku — 54,2 %, camui — 45,8 %, 110 HE CBITYMTH IPO HASBHICTH CTAOLIBHOL
CTaTEeBOi CXHJIBHOCTI 0 PO3BUTKY MaHKpeaTuTy. OTpHMaHi pe3ybTaTH BKa3ylOTh Ha BUCOKY KJIiHIYHY 3HAUYIIIiCTh
IIAHKPEAaTHTy y CTPYKTYpi He3apa3HHX TaCTPOCHTEPOJIOTiYHUX MATOJIOTiH KOTIB, HOro MOJIieTioNoTivHNi XapaKkTep

ITonraBebkuii gepxaBHUIN
arpapHUil yHIBEPCHTET,
M. Ionrasa, Ykpaina

Ta 4YacTe MOEJHAHHS 3 IHIIMMU 3aXBOPIOBAHHSMHU OPraHiB 4YEePEBHOI MOPOXKHUHM. Y3aralbHEHHS OTPHMAaHHX
pe3yJbTaTiB CBIYUTh, 1[0 HNAHKPEATUT € IOJIETIONOTiYHUM IPOLIECOM, SKMH 4acTo mepedirae y MoeqHaHHI 3
IHIIMMH 3anajJbHUMK a00 MeTaOOoJiYHUMM MOPYIISHHSIMHM OPTaHiB 4YepeBHOI MOpOXXHUHU. [IpencraBieHi maHi
MalOTh Ba)KJIMBE NMPAKTUYHE 3HAYCHHS i MOXKYTb CIYTYBAaTH MIAIPYHTSM I BIOCKOHAJICHHS AIarHOCTHYHHX
MiIXO/iB, IHTEPMpPETALii KIiHIKO-Ta00paTOPHUX MOKA3HUKIB Ta (OPMYBaHHs aIrOPHUTMIB PAHHBOTO BHSBICHHS
MaToJIOTii 1 TUIaHYBaHHS MOAAJIBIIMX JOCIHIKEHb, CIPIMOBAHUX HA YTOYHEHHS (HaKTOPIB PU3HMKY, MOPOIHOI Ta
CE30HHOI CXHMJIBHOCTI JO TIaTONOTii, MO OCOOJIMBO aKTyalbHO B YMOBaX 3O0iIBIIEHHS KiIBKOCTI XPOHIYHHX
racTPOCHTEPOJIOTIIHIX 3aXBOPIOBAHb Y NPiOHMX JOMAIIHIX TBAapHH.

KorodoBi cioBa: 1OCHiIKEHHs, CBIHCBKMI KiT, TacTPOCHTEPOINOTIsS, MiAILIYHKOBA 3a]l03a, MOIIMPEHHS
ITAHKPEaTHTY, BiK, CTaT.
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Beryn

JiarHocTika TaHKpeaTuTy Yy CBIHCBKHX KOTIB
3a JKUTTS TBAPUHU TPAAMLIIHO BBaXkajlacs MaJoiMOBIp-
HOIO, IO 3YMOBJICHO SIK BIJIHOCHOIO PIJIKICTIO IHOTO
3aXBOPIOBAHHS, TaK I CyTTEBUMHM CKJIQIHOIIAMH Y BCTa-
HOBJICHHI OCTAaTOYHOTO KIIiHiYHOTO miarHO3y [4, 13, 16].
VY OinpImocTi BUNAAKIB MATOJOTIYHI 3MiHH, XapakTepHi
JUIl TIAHKPEATHUTY, BUSBISUIMCS JIMINE MiJ 4ac MaToio-
roaHaromiuHoro postuHy [3, 4, 8, 11]. Hampukian,
3a JaHUMH OJHOTO 3 PETPOCTIEKTHBHUX aHaJi3iB CeKIili-
HOTO MaTepiary, mpuoIu3HO y 3,5 % MOCHTiHKEHUX KOTIB
OyJI0 BUSIBJIICHO O3HAKU YPa)KCHHsI €K30KPUHHOT YaCTUHU
iUy HKoBoi 3a103u [6]. [Ipu 1ibomMy aBTOpH Harosouty-
BaJu, L0 peajibHa 4acTKa BUIMAJKIB MAHKPEATUTy MOXKE
OyTH [IeII0 HIKYOI, OCKIJIBKH JIO0 BHOIpKH OyIo
BKJIFOUEHO pi3HI mIarosyiorii MiALUTYHKOBOI —3aJ03H,
30KpeMa HeoIDIa3il, aMijoifmo3, KiCTO3HI YpaXKCHHS Ta
€K30KpPHHHY HeJOoCTaTHICTE [19].

B iHmoMy wmacmTaOHOMY OTJISifi, SKHHA OXOIIHB
8687 BuIaiKiB PO3THHIB KOTIB 33 TPHHAALISTHPIYHHN
mepiox, moBimoMystocs mpo 40 BHIAIKIB TOCTPOTO
nankpeatuty. lle BiAgmoBimae mTPHOIM3HO OJHOMY
Bumaaky Ha 800 XBOpHUX TBapHH, TOCHOapi SIKUX 3BepTa-
JUCS 32 JOTIOMOTOI0 10 BeTepHHapHHX KimiHiK [18].
JlonaTkoBi JOCHTIKEHHS AEMOHCTPYBAJIN CX0Xi TeHIEH-
Lil: 4acToTa BHSBJICHHS IIaHKPEATUTYy KOJIMBalacs B
mexax Bix 0,57 mo 2,9 % [15,19].

HaykoBa crisibHOTa 3arajoMm AiHIIiIa BUCHOBKY, IO
cepesi KOTiB IepeBakae iHTepCTHLiaIbHA (HeyCKIIaTHEHa)
(opMa maHKpeaTHTy, TOAI K TOCTpi THilHI abo HEKpo-
THYHI POpMU peecTpyBasu 3Ha4HO pinme [9, 13, 18, 20].
IcHyBas0 Takox npumymieHHs, mo B [TiBHiyHid AMepuii
3aXBOPIOBAHICTh Ha NMAHKPEATUT MOXKE OyTH BHILOIO, HIXK
Y €BPOIEHCEKHUX KpalHax, i I1e IIOTEeHIIi{HO TTOB’ I3yBaJIH 3
OUTBIIOI0 TOIIMPEHICTIO CYMYTHIX MAaTOJIOTIH, 30Kpema
MIEIiHKOBHUH JIIMi03 y KOTiB, AKUH OyB HOIIMPEHUM Ha
BOMY KOHTHHEHTI [17].

VY cywacHiil KIIiHIYHIN mpakTHIi ApiOHUX JOMAIIHIX
TBapWH MAHKPEATHT Yy KOTIB JAeHalli JacTimie po3rirsiia-
€THCS SIK MOLIMPEHa MAaTOJIOTIs, & HE BHIIAJIKOBE SIBUILE.
Taka TeHAEHIisT 3HAYHOIO MIpOI0 3yMOBJIEHA CYTTEBUM
PO3LIMPEHHSIM MOJKJIMBOCTEH BETEpUHAPHOI JiarHoC-
THKH, 30KpeMa IIMPOKUM YIIPOBA/KEHHSIM yJIbTPa3BYKO-
BOrO JIOCJIJUKEHHS OpraHiB 4epeBHOI IOPOKHHHU Ta
MiABUINCHHAM piBHA ()aXxoBOi MIATOTOBKH JIKapiB.
JlomaTKoBO Iie TIOB’S3aHO 3 YCBIJIOMJICHHSM HEIOCTAT-
HBOI 1HQOPMATHUBHOCTI TpaAWMIHHUX METOIIB IiarHoC-
TUKH 1 aKTMBHUM PO3BHTKOM HOBHX JIAOOpaTOpHHUX
TECTIB, IO XapaKTEPHU3YIOTHCS BHCOKOIO UYTIHBICTIO
Ta crenudivHicTio. Y KOTiB, fK 1 B IHIIUX BHIIB,
BHOKPEMJIIOIOT TOCTPI Ta XPOHi4HI (HOPMH MAHKPEATHUTY,
KJIHIYHUHN 1nepedir Ta MopgoIIoriuHi 0COOIMBOCTI SIKHX
0araTo B 4OMY HAraayloTh aHAJOTIUHI CTaHH, OIMHKCAHI
y cobak [9].

3a JaHMMH IHIIMX JOCJHIJHUKIB, BCTaHOBJICHHS
JiarHO3y TAaHKPEaTHT y CBIMCBKHX KOTIB 3a IKHUTTA
TBApUHM € HAJ3BHYAaHO CKJIaJHUM 3aBJAHHAM, IO
3yMOBJICHO HeCTEeHUU(]IYHICTIO KIIHIYHMX MpOSBIB Ta
BIICYTHICTIO  YITKO  BU3HAYCHUX  JiarHOCTHYHHX
MIOPOTOBHX 3HAaueHb Jina3u. Harojomnryerscs Takox, 1o
Yy BHIIQJIKaX CYMYyTHIX EKCTpallaHKPEaTHYHHX ITaTOJOTiH

KJTiHIKO-1a00paTOpHi 3MiHH, CYMICHI 3 NaHKpPEaTUTOM,
HEpiZKO HE NPHU3BOAATH 1O ITOCTAHOBKH BIAMOBITHOTO
KIIIHIYHOTO AiarHo3y [7].

Jis yTOYHEHHS IMX acHeKTiB 3apyOibkKHI aBTOpH
MPOBEJIN PETPOCIICKTHBHUN aHali3 563 rocmiTanizoBaHuX
KOTIB 13 TinepJinazeMieto. Y Mexax IbOTO TOCIiHKSHHS
OIIiHIOBAJIM YaCTOTY BCTAHOBJICHHS KIIIHIYHOTO JiarHO3Y
MAHKPEATHT Y TBAPHH 3 IiIBUIICHOIO aKTUBHICTIO JIiMa3y,
a TaKOX YaCTOTy BWSBJICHHS CYIYTHIX 3aXBOPIOBaHb
y KOTiB 13 MifO3pOI0 Ha NAHKPEAaTHIHE YpPaKCHHS.
PesynpraTé mokazanm, IO NMAaHKPEATUT IiarHOCTYBABCS
BiZIHOCHO 4YacTo —y 34 % Bunaaxis (192 i3 563), npuuomy
OiBLIICTh MX TBAPUH MaJM NPUHAHMHI OZHY CYIYTHIO
naToJiorito. BogHovac yacTka KOTIB i3 MaHKpeaTHTOM 0e3
Oy/1b-SIKMX IHIIUX J{iarHO3iB OyJia HU3bKOIO Ta CTAHOBHJIA
mume 6 % (33 13 563) [7, 9].

OpHak HaBiTh y MeXax L€l MaJoi MiArpyy TBapHH,
OO0 SKUX Y MEAWYHIN DOKyMeHTalii He BKa3yBaincs
CymyTHi 3axBoproBaHHS, ¥ 70 % kotiB (23 i3 33) mix
Yac yJbTPa3BYKOBOTO NOCIHIIKEHHS BCE XK PEECTPYBAIIU
MATOJIOTIYHI 3MiHM 3 OOKy KHIIeYHHKa abo TemaTo-
6inmiapnoi cucremu. Jlume y 30 % tBapun (10 i3 33) He
OyJI0O BMSIBJICHO JKOJHHUX MO3alaHKPEATHYHHUX YJbTpa-
3BYKOBHX aHOMaJIiif, 1110 MiJTBEP/PKY€e BUCOKY MOIINpE-
HICTh MPUXOBaHOI KOMOPOiAHOCTI [7].

Boanouac y 66 % xoTiB i3 rimepininazemiero (371 i3
563) He oTpUMAaNHM KIIHIYHOTO iarHO3y MaHKPEaTHUTy.
IixaBo, mo y 15 % 3 Hux (55 i3 371) Bce x cnocTepiranu
YJIBTPa3BYKOBI O3HAKH yPa)KEHHS MINIUTYHKOBOI 3aJ103H,
IO MOXE€ CBIJUUTH MPO HENOOILIHIOBAaHHS peaJbHOL
HOMIMPEHOCTI IBOTO 3aXBOPIOBaHHS a0 PO CKIIAJHICTh
Horo nu¢epeHNianbHOT JIarHOCTHKY B yMOBAX CYITYTHIX
MATOJOTIYHUX MPOLECIB [5].

Meta gociaigKeHHs

Meta pmocimipKeHHS ToysTana Yy  BCTAHOBIICHHI
MOIIMPEHOCTI MATOJIOTIi MiAMUTYHKOBOI 371031 — aHKpe-
aTUTy, He3apa3Hoi eTioJyorii, cepex CBIMCHKHX KOTIB
[TonTaBchKOTO perioHy i BUSABJIEHHS BiKOBOI Ta cTaTeBOl
CXWJIBHOCTI /10 3aXBOPIOBAHHSI.

Martepianu i MmeToau

JlocmimkeHHs TpoBOMWIM Ha 0a3i  HaBYAJIBHO-
HayKOBO-BUPOOHHMYOT KIJIIHIKM BETEPHHAPHOI METULNHH
[TonTaBCHKOrO JEpIKaBHOTO arpapHOrO YHIBEPCHUTETY,
a TaKkoXX y BETEpPMHApPHHUX 3akianax (KJIiHIKax BeTe-
puHapHOoi MenuinuHu) M. IlonraBa Bopomomx 2022—
2024 pokiB.

CraTUCTUYHUI aHaNi3 3MiHCHIOBAIM 3a JIOIOMOTOO
MPUKIAIHUX MIPOTpaM CTATUCTHIHOTO aHajizy Microsoft
Excel.

Pe3yabTaTn T2 iX 00roBOpeHHs

VY pesympraTi aHAMi3y KypHaJIiB aMOyJIaTOpHUX
XBOpDHUX Ta ICTOpiH XBOpOO BETEpPUHAPHUX KIIHIK
M. [ToaTaBu BKIIOYHO 3 JaHMMHU HaBYalbHO-HAYKOBO-
BUPOOHMYOT KITiHIKM BerepuHapHoi Mmemuuuuu [TJAY
BCTaHOBJICHO, 110 2022—-2024 pokiB Oyii0 3apeecTpOBaHO
13 146 Buna/KiB 3aXBOPIOBaHb Y CBIHCHKHX KOTIB. I3 HUX
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11 437 (mepeBaxkHa OULIBIIICTH) CTAHOBWIM MNATOJOTIT
He3apas3Hoi eTioJorii.

Cepen mopymieHb 3 00Ky opraHiB TpasieHHs (2191
BUIIAJIOK, 19,16 % Bin 3arayibHOi KINBKOCTI peecTpartiii)
3HAUHY YaCTKy CTaHOBWJIM 3amlajbHi 3aXBOPIOBAHHS.
3okpema, y 291 tBapurm (13,29 %) niarHocTyBamm
ractpoeHteput, y 334 xortiB (15,25%) — mankpearwut,
a y 137 tBapun (6,25 %) BUSBISUIN HOBOYTBOPEHHS
[UTYHKOBO-KHIIIKOBOTO TPakTy Ta IHIN MATOJOTidHI
cranu (puc. 1).

lactpoenreput ITankpeatur

Tamni marosyorivHi
CTaHu

HoBoyTBOpeHHS IUTYHKOBO-
KHIIIKOBOTO TPAKTY

Puc. 1. [TomupeHHst XBOPOO MUTYHKOBO-KHUIITKOBOTO
TPaKTy He3apa3HOi eTiOoJNOTii CBIHCHKUX KOTIB

BcraHoBneHo, 110 IAHKpEaTUT NOCiae€ OIHE 3
MPOBIIHUX MiCIb cepell OiarHOCTOBaHUX 3aXBOPIOBAHBb
TpaBHOI cucTeMH. Taka BHCOKa IOMIMPEHICTh, HA HALIy
IOYMKY, HE € BUMAIKOBOIO, OCKLIBKH ITiJIUTYHKOBA 3aJ103a
€ OpraHoM, HaJI3BHYaiiHO YyTIMBHM JIO BIUIUBY MeEIHKa-
MEHTIB, CTPECOBUX YMHHUKIB, METa0OIIYHHUX MOPYIICHb
Ta iIIeMiYHHUX NPOLECIB, 10 BUHUKAIOTH MPH LIHPOKOMY
CIEKTpI KITiHIYHKUX cTaHiB. [{e MOXe MOSCHIOBATH YacTe
BUSIBIICHHS JIETKHX ()OPM IAaHKPEATUYHOTO YParKCHHS
HABITh Y 30BHI KJIIHIYHO 3J0POBUX TBApHH.

Tlomanemuii ananiz oxomuB 134 CBIWCBKUX KOTH
3 J1a0OPATOPHO MiATBEPPKCHUM JIarHO30M MaHKPEATHT.
Cepen HUX O3HAaKM XPOHIYHOTO Iiepediry 3amaieHHs
HIAIITYHKOBOT 3a1103u OyJid BCcTaHOBIEHI y 14 TBapuH,
ame y 10 KoTiB peecTpyBany narojorii remarodinmiapHoi
Ta TPABHOI CHCTEM, SIKi MOXXYTh BUCTYIATH YHHHUKAMH
PH3UKY DPO3BHUTKY MAHKpEaTUTy. Y HAYKOBHX CTATTAX
ICHYIOTb  IIOBIJOMJICHHS, IO  HAHMONIMPEHIIIO0
CYIyTHBOIO TATOJIOTI€I0 TAHKPEaTHTy Yy KOTIiB €
3alalieHHs] KHUIIEYHWKa, sike peectpyBamu y 42,85 %
XBOPHX KOTIiB [2, 12]. IHII AOCHiTHUKH BKa3yIOTh, IIO
MMAaHKPEaTHT y KOTiB MOJKe Iiepediratu y cKiajai TpiaguTy
(17,0 %) [10].

JocmimkeHHsT BIKOBOI CTPYKTYpH XBOPHX ITOKA3alo,
II0 HaWBHINA YacTKa BHNAJKIB INPHIAJana Ha TBapUH
BikoM 7—11 pokiB — 10 xotiB (41,7 %). Jpyroro 3a norm-
peHicTio Oyna rpyma BikoM Bia 1 10 6 pokiB — 8 TBapuH
(33,3 %). Ille uricth KOTIB (25 %) Hanexkamu 10 BIKOBOL
kateropii 12—15 pokiB (puc. 2).

OTxe, OTpuMaHi [aHI CBiTYaTh PO IiIBUILEHY
BPAa3NMBICTh O TTAHKPEATUTY y 3PITUX TBAPUH, OCOOINBO
y BikoBoMy iHTepBami 7—-11 pokiB, mo Moxe OyTu
MOB’S3aHO 3 HAKONMWYEHHSIM MOp(Oo(yHKIIIOHATBHIIX,

MeTa0OoJIYHAX Ta IMyHOJIOTIYHHX 3MiH, XapaKTePHUX IS
KOTIB CepeIHBOTO Ta CTapIIOro Biky. Harmmi mociimkeHHs
MATBEPKYIOTh PE3yNIbTaTH W IHIIUX aBTOPIB, 3TiTHO
3 aHaJi30M JaHUX MIOAO0 PO3IOBCIOKCHHS ITaTOJOTIT
MaHKpeaca B JIITepaTypi OMUCAHO, M0 HAWITOMUPEHIIIAM
BIKOM TpOsBY MaHKpeaTuTy OyB 3adikcoBaHMil came
8,6 pokiB (B cepeaaromy) [1, 12, 20].

12-15 pokiB

7-11 pokiB

1-6 pokiB

0 2 4 6 8 10 12

Puc. 2. [TommpeHHs aHKpeaTUTy cepeji CBINChKUX
KOTIB 3a BIKOBOIO CXHIIbHICTIO, =24

lono mnommpeHHS MNaHKpPEaTUTy 3a CTaTeBUM
pO3MOIUIOM, TO 3TiTHO 3 OTPUMAaHHUMHM IaHUMH, CEepel
JociimKyBaHoi BHOIpkM caMii craHoBwiIM 11 romis
(45,8 %), a camku — 13 rouiB (54,2 %; puc. 3).

15

12

KinekicTh roiisi

Camyi Camxu

Cratp

Puc. 3. [TommpeHHs MaHKpeaTUTy cepest CBINChKUX
KOTIB 3a CTaTeBOIO 03HaKOI0, n=24

Hesnauna nepeBara caMoK y3TO/DKYETHCS 3 JAHUMH
3apyODKHUX aBTOPIB, SIKi 3arajloM HE BUSBISIOTH YiTKOI
CTaTeBOI CXWIBHOCTI 10 PO3BUTKY IaHKpeaTuty [5].
Bomnouac y miteparypi TpamisioThCs MHOBIIOMIICHHS
Mpo TPOTHIICKHI TEHICHIi, 30KpeMa BHIIY YacTOTy
MaToJIOTii cepex camiiB, IO Moke OyTH IOB’s3aHO 3
OCOONMBOCTSMH ~ JOCTIUKEHb a00  TOMyJIIiHHUMEI
BinmigHOCTSIMH [10, 14]. ¥V HamoMmy BHIaAKy cTaTeBi
Bapiamii HMOBIpHO 3YMOBJICHI BiZHOCHO HEBEINKOIO
BUOIpKOI0 ab0 OCOOJMBOCTSMHU CTPYKTYPH JIOKaJbHOT
MOMYJIALT CBIICHKHX KOTIB.
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BucnoBkn

VY XoJi NpOBEAEHOT0 JOCIIKEHHSI BCTAHOBJICHO, 1110
MAHKPEATHT € OHIEI0 3 HAHOUIBII MOMIMPEHNX MATOJIOTIH
TPaBHOI CUCTEMH y CBIHCHKHUX KOTiB y M. [TonraBi. AHami3
JaHUX BeTepHHApHWX KmiHIK 3a 2022-2024 poku
IIPOJIEMOHCTPYBAB, IO CEepe]] 3HAYHOI YaCTKH 3aXBOPIO-
BaHb HE3apa3HoI eTioJorii mopymeHHs (yHKITIOHYBaHHS
OpraHiB TPABICHHS CTAHOBIATh Maibke I'ATY YaCTHHY
BCIX 3apeecTpOBaHMX BUMAIKiB. [IpH 1IbOMy HMaHKpEaTUT
mocizae TPOBITHE MICIE Ccepel TaKUX MaTOJOTIH,
BUIIEPE/DKAIOUYM 33 YacTOTOI0 TacTPOSHTEPUTH Ta
HOBOYTBOPEHHSI IIIYHKOBO-KHIIKOBOI'O TpakTy. Taka
CUTyallisl MiATBEPPKYE BHCOKY KIIHIUHY YyTJIHMBICThH
MAINUTYHKOBOT  3aJI03M [0 BIUIMBY PI3HOMAaHITHHX
€HJIOTCHHHX Ta €K30I€HHUX YHHHHUKIB.

JletanpHuil aHai3 TPYMU KOTIB 13 J1abOpaTopHO
MATBEPKEHUM TMaHKPEaTUTOM MO3BOJHMB BCTaHOBHTH,
10 3HAa4yHa 4YacTHHA XBOPHMX TBapWMH Majla CYIyTHI
MATOJIOTIi renaTo0iyiapHOi Ta TPaBHOT CUCTEM, IO BKa3ye
Ha TICHMH TATOTEHETHYHHU 3B’S30K MAHKPEATHTy 3
IHIIMMHK  3aXBOPIOBaHHSAMH UYEPEBHOI TOPOKHUHU Ta
MIATBEPKYE  TIOJIIETIONOTIYHMH ~ XapakTep  IbOTO
nporiecy. BusBieHi qaHi cBiA4aTh, 10 MAHKPEATUT PiIKO
BHHUKAE SK 130JIbOBaHE 3aXBOPIOBAHHs], a HaiuacTimie
PO3BHUBAETLCS Y KOMIUIEKCI 3 1HIIUMU METa0OoJiTHIMH
a00 3anaTbHIMH HOPYIICHHIMH.

Ominka BIKOBOI CTPYKTYpH XBOPHX TBapWH IIOKa3ajia
BUPaXEHY CXWIBHICTb /IO PO3BUTKY HMAaHKPEATUTY y KOTIB
3pLJIOTO0 Ta CTapIIOTO BiKY, 3 MIKOBOIO MOIIUPEHICTIO Y BIKO-
Biif rpymi 7-11 pokiB. Lle y3romkyerscs 3 BiZOMHUMH
JIAHUMH TIPO HAaKOITMYEHHS BIKOBHMX 3MIH Yy TKaHMHAaX MiJ-
LTy HKOBOI 3aJI03H, 3HW>KEHH i1 ()YHKIIIOHAJIBHOTO PE3epBy
Ta MiBUIICHHS BPA3JIMBOCTI JI0 ii MATOJOTIYHAX YAHHHUKIB.

CraTeBi BiIMIHHOCTI y IONIMPEHHI HMaHKPEATHTY Y
MeKax JOCHTiKyBaHOI BHOIpKH OyiH MiHIMaIbHUMH, a
HE3HayHa TiepeBara CamoK, iMOBIpHO, Ma€ BUTIQJIKOBUM
xapaktep i He (opMmye mifcTaB A7 BHCHOBKIB MPO
CTaTEeBY CXHMJIBHICTH 0 3aXBOPIOBAHHS.

VY nepcnexmugi nodansuiux 0ocaioiceHb BBAKAEMO 3a
NOTpiOHE  MpoaHaNi3yBaTH  IOIIMPEHHS  MATOJIOTil
MiIIUTYHKOBOI 3al03M 3a MOPOJHOI0 CXHIIBHICTIO Ta
CE30HHICTIO peecTpallii 11i€i maToorii y CBIiChKHUX KOTIB.

Konduikr inTepecis

ABTOpHU CTBEPJUKYIOTH IIPO BIJICYTHICTH KOHQIIIKTY
IHTEepeciB 100 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JOCIILIKEHb.
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Parasitic zoonotic helminthiases with complex cycles and mechanisms of invasion transmission are a sanitary and
hygienic problem on the global and local scale. The pathogens of these invasions are biologically, ecologically,
physiologically, epidemiologically, epizootologically protected in natural conditions and actively circulate among
different species of animals and humans directly or indirectly through the pathogens’ eggs with the tendency to
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Poltava State Agrarian contaminate the environment of existence. The presence of a large number of eggs in the environment guarantees
University, the reliable functioning of the “parasite-host” system and leads to infecting of both intermediate and definitive hosts.
Skovoroda Str., 1/3, The constant presence of viable helminthes eggs guarantees long-term maintenance of the epizootologic process. In
Poltava, 36000, Ukraine this connection, the aim of the research was to determine the effectiveness of the method for determining the

contamination level of the distal extremity section in dogs with dipylidium cocoons. The experimental studies were
conducted in the Laboratory of Parasitology of Poltava State Agrarian University and veterinary clinic “Aibolyt”
(city of Poltava). The method that allows detect the contamination of the distal extremity section in dogs in case of
dipylidiasis was improved. According to the results of the conducted studies, it was determined that the use of the
method for determining the contamination of the distal extremity section in dogs with dipylidium cocoons as to the
number of positive samples and the average number of isolated invasive elements turned out to be the most effective.
The sensitivity of the improved method in detecting dipylidium cocoons was higher by 30.0 and 90.0 % compared
to the analogue method and the express method, respectively. Also, the improved method showed higher
effectiveness in comparison with the analogue method — by 58.2 % (P<0.001) and with express method — by 89.8 %
(P<0.001). The use in the improved method of the flotation solution, which demonstrates coagulation properties
against foreign remains, facilitates the microscopy process. The obtained data allow us to recommend the improved
method for determining the contamination level of the distal extremity section in dogs with dipylidium cocoons, as
an effective and sensitive method for conducting sanitary and hygienic studies in monitoring dipylidiasis in dogs.
Keywords: parasitology, dogs, dipylidiasis, cocoons, contamination level, effectiveness.

EdexTuBHicTh 3acTOCYyBAHHS CIOCO0Y BU3HAYEHHS PIBHA KOHTaAMiHANIIl IMCTAJIBHOIO Bil-
ATy KiHIIBOK C00aK KOKOHAMM AUIIJTiTii

A. J1. Hixitan

IapazuTapHi 300HO3HI TeILMIHTO3H 31 CKJIaIHMMH LUKJIAMH Ta MeXaHi3MaMH Iepenadi iHBa3ii € caHiTapHO-
riri€eHi9HOI0 MPOOIEMOI0 y TNIOOATPHOMY Ta JIOKAIBHOMY MacmTabi. 30yJHUKHM IaHMX iHBa3iil Oioioriuso,
€KOJIOTTYHO, (i3i0J0riUHO, eMiAeMiONOTridHO, eMi300TONIOTIYHO 3aXMINCHI B IPHPOJHHX YMOBaX Ta aKTUBHO
LUPKYJIOIOTh MK PI3HUMH BHAAMH TBAapHH 1 JIOJHHOI HPSMO a0 OIOCEPEIKOBAHO Yepe3 Siillsl MaToreHiB 3
TeHJICHIIIEI0 KOHTaMIHAallii cepeIoBHIIa icHyBaHHs. HassBHiCTh BEMKOI KIIBKOCTI SI€Lb Y TOBKIJLTI TapaHTy€ HaiiiHe
(YHKIIOHYBAaHHS CHCTEMH «Iapa3uT-Xa3siH» Ta MPU3BOIUTH 10 3apa)KCHHS SK MPOMDKHHX, Tak 1 JediHiTHBHHX
xa3siB. IlocTiiiHa HAsBHICTb )KUTTE3ATHHX SIELb [EIbMIHTIB FapaHTy€E TPUBAJIEC [iATPUMAHHS €Mi300TOJIOTYHOTO
npotecy. Y 3B’S3Ky 3 IIUM, METOIO JIOCII/IKeHb OyJI0 BU3HAUUTH €()EKTUBHICTD 3aCTOCYBAHHS CIIOCO0Y BH3HAUCHHS
PIBHSI KOHTaMiHallii JUCTaJbHOTO BIIAUTY KiHIIIBOK COOAK KOKOHaMH TUMLTIAIN. EkcriepuMeHTanbHi JOCIIIKEeHHS
BUKOHYBaIIH y Jlaboparopii mapasutosorii [ToJ1TaBChKOro AepyKaBHOTO arpapHOro YHIBEPCUTETY Ta BETEPHHApHil
KJiHILI «A#bomute» (M. [Tonrtasa). IlpoBeneHO ya0CKOHANIEHHS CIOCOOY, KUl JO3BOJISIE BUSBUTH KOHTAMIHALIO
JUCTAIBHOrO BIAIIy KIiHLIBOK y cobak 3a OUOiIigio3y. BimmoBimHO 10 pe3ysbTaTiB MPOBEACHUX IOCIIKEHb
BH3HAUCHO, II0 3aCTOCYBAHHs CIIOCOOY [UIsi BCTAHOBJICHHS KOHTaMiHALii JUCTAIBHOrO BIAAITY KiHI[BOK y cobak
KOKOHAMH UM 3a MOKa3HUKOM YHCIa MO3UTUBHHX MPOO Ta CEPeAHBOI KUIBKOCTI BUAIICHHX iHBa3iHUX
€JICMCHTIB BHSBHUBCS HaWOUTBII edexTuBHUM. UyTIHBICTH yJOCKOHAJIEHOTO CIIOCOOY IIPH BUSBICHHI KOKOHIB
numiniaiit BusBunacs Bumor Ha 30,0 ta 90,0 % mnoOpiBHAHO 31 CHOCOOOM-aHAIOrOM Ta EKCIPEC-METOA0M
BifmoBinHO. Tako, yIOCKOHANCHHH cHOCIO MOKa3aB BHILY PpE3yJbTATHBHICTH MOPIBHSHO 3i CIIOCOOOM-
aHanoroM —Ha 58,2 % (P<0,001) Ta 3 excripec-metonoM — Ha 89,8 % (P<0,001). BukopucTaHHs B yI0CKOHAJIEHOMY
croco0i (GIoTaifHOro PO34nHy, IO MPOSIBISE KOArYIIILiiTHI BIACTHBOCTI BIAHOCHO CTOPOHHIX PEIITOK, MOJIETIIYE
nporec Mikpockomii. OTpuMaHi JaHi TO3BOJSIOTH PEKOMEHIYBATH yJOCKOHAJIEHMII CHOCIO BH3HAUCHHS DPiBHA
KOHTaMiHaNil JUCTaJBHOTO BiIUTY KiHIIBOK Y cO0aK KOKOHAMHU JHUIITIJiH, SIK e(EKTUBHUH Ta UyTIUBHI METOX
IIPOBEJICHHS CaHITAPHO-TIri€HIYHUX JOCHIIIKEHb Y MOHITOPHHTY JUIUIII03y COOaK.

Kuarouosi ciioBa: napa3uTosioris, co6aKy, TUIIIII03, KOKOHH, PiBeHb KOHTaMiHaLil, e()eKTHBHICTb.

ITonraBebkuii gepxaBHUIN
arpapHUil yHIBEPCHTET,
M. [TonraBa, Ykpaina

Bi6aiorpadgiunuii onuc pis nutyBanus: Hikiman A. J]. EexTUBHICTS 3aCTOCYBaHHS CIIOCO0Y BU3HAYEHH PiBHS KOHTAMiHANIT AUCTATBHOTO BiANITy
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Introduction

Environmental contamination with parasitic elements
is a serious problem worldwide. Helminthes’ eggs
and larvae, like other parasites, are extremely ecologically
plastic, viable in unfavorable environmental conditions
for a long period, for which insects and various types
of invertebrates, cold-blooded and warm-blooded
vertebrates are the natural reservoirs [1-5]. In particular,
researchers have established that on the territory
of Kharkiv region the average level of soil contamination
in rural areas made 12.5%. The level of soil
contamination in park areas of urbanized territories
with exogenous stages of helminthes made 5-55 %,
and in residential areas of cities — 20.0-23.3 %. In cities,
soil contamination with pathogens that parasitize in dogs
and cats is represented by eggs of Toxocara spp. and
Dipylidium caninum [6].

Scientists examined soil in various parks and
public places of the city of Khorremshehr in
south-western Iran for contamination with eggs of
Toxocara spp. nematodes, which were isolated in 18 %
of the examined samples [108]. Scientists from Australia
examined samples taken from city parks, where 44.2 %
of them were contaminated with helminthes’ eggs.
The most common were hookworms (10.2 %) and
Trichuris spp. (1.3 %) [7].

On the territory of Poland, the presence of
Toxocara spp. (37.5-96 %) and Trichuris spp. (37.5—
60 %) geo-helminthes’ eggs was detected in soil and
water samples [8, 9]. While examining water samples
from the rivers in the South Africa, Toxocara spp.,
Trichuris spp. and Taenia spp. eggs were found [10].
In some regions of Japan, 107 sandboxes in public parks
were examined and found to be contaminated with
Toxocara spp. and Capillaria spp. eggs [11].

On the territory of Estonia, scientists identified
environmental contamination with the eggs of nematodes
that parasitize in dogs in rural areas. Trichuris spp.
eggs were found in 15.5 % of samples, U. stenocephala —
in 14.7%, T. canis — in 4.3 % [12]. Scientists from
Chile analyzed 170 dog feces samples collected from
different locations. The diversity of parasite species
varied depending on the surveyed area. The
most frequently detected eggs were T.canis — in
27 samples and A. caninum — in 4 samples [13].

Scientists from Nigeria studied the contamination
of the streets of a megapolis with the eggs of helminthic
pathogens. The following eggs were found:
Ancylostoma spp. — in 24.6 % of samples, Toxocara spp. —
in 9.8 %, and Uncinaria spp. — in 2.5 %. The samples
collected from residential areas and markets had
the highest contamination level [14]. In Ecuador,
when studying public beaches, eggs of 10 parasites
species were found, 9 of which were potentially
zoonotic. Ancylostoma spp. — 19.4 % and Toxocara spp. —
7.2 % turned out to be the most widespread. Trichuris spp.
eggs were found less frequently [15]. In
Ireland, it was found that soil samples taken
at the entrances to parks were the most contaminated
with T. canis eggs compared to other places within
the parks [16].

The aim of the study

In this connection, the aim of the research was to
determine the effectiveness of using the method for
determining the contamination level of the distal
extremity section in dogs with dipylidium cocoons.

Materials and methods

The work was carried out during 2025 in the
Laboratory of Parasitology of Poltava State Agrarian
University and the veterinary clinic “Aibolyt” (the city of
Poltava).

To define the effectiveness of the improved method
for determining the contamination of the distal extremity
section in dogs with dipylidium cocoons, the comparative
study was conducted using the analogue method [17] and
the known express method [18] using dogs that were
infected with the dipylidiasis pathogen. The infection of
dogs was previously confirmed by coproovoscopic
examination [19].

The following indicators served as the evaluation
criteria: the number of positive samples, the average
number of detected invasive elements — dipylidium
cocoons in 1 sample and their minimum and maximum
values, as well as the presence of foreign remains
(garbage, hair, dust, etc.) of various sizes under
the preparation’s microscopy. The contamination
of the microscopic field with foreign remains was
conditionally divided into: insignificant contamination —
the number of foreign residues — up to 5 specimens
in the microscopic field; average contamination — from
6 to 10 specimens of foreign remains in the microscopic
field; heavy contamination — 11 or more foreign
specimens in the microscopic field.

Statistical processing of the experimental study results
was conducted by determining the arithmetic mean (M),
standard deviation (SD), and probability level (P) using
the one-way analysis of variance technique using Fisher’s
criterion.

Results and discussion

By the conducted studies it was established
that the use of the method for detecting the distal
extremity section contamination in dogs with dipylidium
cocoons by the number of positive samples turned
out to be the most effective. The sensitivity
of the improved method for detecting dipylidium cocoons
made 76.9 %. At the same time, 53.8 % of positive
samples were detected by the analogue method, and 7.7 % —
by the express method, which is by 30.0 and 90.0 % less
than when using the improved method (Fig. 1).

Also, the improved method turned out to be more
effective by the indicator of the average number of
detected invasive elements, where at its use
9.8+2.7 dipylidium cocoons were isolated, which turned
out to be by 58.2 % more (4.1£1.7 cocoons, P<0.001)
compared to the analogue method, and by 89.8 % more
(1.0+0.0 cocoons, P<0.001) compared to the known
express method (Fig. 2).
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Fig. 2. Indicators of the number of detected dipylidium
cocoons when using the tested methods for determining
the contamination of the distal extremity section in dogs
(n=13, specimens)
Notes: *** — P<0.001 — compared to the similar digital indicator
obtained by using the improved method.

During the microscopy of the preparations made from
the material taken from dogs, using the improved method,
insignificant amount of small foreign residues
was detected in the samples — 5.2+1.9 specimens.
Somewhat more small-sized foreign remains were found
while conducting the microscopy of preparations
made by using the analogue method — 6.1+2.3 specimens,
which is by 17.3 % more than when using the improved
method (ZTable 1).

The largest amount of foreign residues were detected
by microscopy of the preparations using the well-known
express method — 36.5+£9.6 specimens, which is 7.0 times
more (P<0.001) than when using the improved method.
At the same time in the microscopic field, a large amount

of small and large foreign remains, and especially hairs
were detected, which complicated microscopy and
significantly worsened the process of detecting invasive
elements in the field of view.

Table 1

Comparative effectiveness of the methods for examining
the distal extremity section in dogs to detect dipylidium
cocoons (n=13)

Invasive elements Foreign residues,

Method of study detected, specimens,
min—max M+SD
The improved method 5-15 5.2£1.9
Analogue method 2-6 6.1£2.3
Express method 1 36.5+£9.6%**

Notes: *** — P<0.001 — compared to the similar digital indicator
obtained by using the improved method.

Scientific studies indicate a significant spread of
dipylidiasis in dogs in the majority of the countries of the
world, where one of the factors of such spreading is a high
level of environmental contamination with dipylidium
cocoons [20, 21]. Therefore, we have improved the
method for determining the contamination level of the
distal extremity section in dogs with dipylidium cocoons
and established its effectiveness.

According to the results of the conducted research, it
was determined that the use of the method for revealing
the contamination of the distal extremity section in dogs
with dipylidium cocoons, based on the number of positive
samples and the average number of isolated invasive
elements turned out to be the most effective. The
sensitivity of the proposed method for detecting
dipylidium cocoons was higher by 30.0 and 90.0 %
compared to the analogue method and the express
method, respectively. Also, the proposed method showed
higher effectiveness in comparison with the analogue
method — by 58.2 % (P<0.001) and the express method —
by 89.8 % (P<0.001). The use of the flotation solution,
which exhibits coagulation properties as to foreign
residues, facilitates the microscopy process.

There are reports in the scientific literature that
indicate the relevance of determining the level of
contamination of the distal extremity section in dogs with
propagative stages of parasites’ development. According
to the authors’ data, the contamination level of the distal
extremity section in dogs with cystoisospora oocysts on
the territory of Kharkiv made 12.4 % and 2.441.7 oocysts.
Moreover, the most contaminated were the wash offs
from the distal extremity sections in dogs that were
walked on the territory near houses (22.4 %,
2.7£1.9 oocysts). Less contaminated with cystoisospora
oocysts were wash offs from the distal extremity sections
of dogs that were walked in city squares and parks (9.3 %,
1.840.9 oocysts) and suburban green areas (1.0 %,
1.0£0.0 oocysts) [22].

The obtained data allow us to recommend the
improved method for determining the level of
contamination of the distal extremity section in dogs with
dipylidium cocoons as an effective and sensitive method
for conducting sanitary and hygienic studies in
monitoring dipylidiasis caninum.
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Conclusions

The high effectiveness of the improved method for
determining the contamination level of the distal
extremity section in dogs with dipylidium cocoons was
proven. The method consists in the following: it is simple
to perform and does not require expensive equipment and
deficit reagents; the proposed supersaturated flotation
solution used in the method demonstrates high flotation
ability  relative  to  dipylidium  cocoons
9.8 specimens / sample (with fluctuations from 5 to
15 specimens); the flotation solution showing coagulation
properties relative to foreign residues is used in the
method, which facilitates the process of microscopy and
detection of invasive elements in the field of view.
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The aim of the review was to systematize and analyze current scientific data on the causes of antibiotic resistance
formation in veterinary medicine, its epizootiological and clinical consequences, as well as to identify the main
directions for the prevention and control of the spread of resistant microorganisms in veterinary therapeutic practice.
According to the World Health Organization (WHO), antibiotic resistance represents a significant global public
Bila Tserkva National Agrarian health threat. At present, several major causes of resistance development can be identified. Among them, the leading
University, role is played by the excessive and unjustified use of antimicrobial agents in medicine and their application in various
Cathedral Square, 8/1, Bila sectors of animal husbandry, as well as the frequent prescription of antibiotics without appropriate indications, which
Tserkva, 09117, Ukraine significantly contributes to the formation of microbial resistance. Approximately 50 % of antimicrobial prescriptions
in practice are considered unjustified or “prophylactic.” Additional factors contributing to the development of
antibiotic resistance include self-medication, the lack of antimicrobial susceptibility testing, incorrect dosing, and
premature discontinuation of treatment courses. In particular, when clinical symptoms subside, animal owners often
discontinue therapy on their own initiative, which promotes the survival and spread of resistant bacterial strains.
Non-compliance with hygiene and sanitary control measures is another important factor facilitating the

dissemination of resistant microorganisms. As a result of natural bacterial adaptation mechanisms, a reduction or
complete loss of the effectiveness of antimicrobial agents occurs. Factors that stimulate mutational processes include
the use of subtherapeutic doses of antibiotics, the lack of pathogen susceptibility to the selected drug, and the
presence of antimicrobial residues in food products. Modification of protein targets and the transfer of resistance
genes between bacteria via plasmids or bacteriophages may also accelerate the development of antibiotic resistance.
The predicted consequences for global health include the loss of microbial susceptibility to last-line antibiotics, such
as carbapenems, vancomycin, and colistin, which necessitates the development of new antimicrobial agents and the
implementation of strict control over their rational use.

Key words: antibiotics, resistance, global health, companion animals, global monitoring, hospital-acquired
infections.

AHTHOIOTHKOPE3NCTEHTHICTh: NIPUYMHH, HACTIAKH, IVIAXH MOA0JAHHSA

C. B. Py6nenko | JI. C. UepHait

Mera TIPOBEACHOTO OIJIAAY IMojisAraia y CKCTeMaTI/ISBlIi.l' Ta aHawi3i Cy4aCHUX HAYKOBUX NaHUX MOA0 IIPUYHH

Binonepkicpkuit X - . e . . .. .
; . . (hopMyBaHHs aHTHOI0TUKOPE3UCTEHTHOCTI y BETEpUHAPHIH MEIUIMHI, ii €Mi300TONIOTYHHX Ta KIiHIYHUX HACII/IKIB,
HAL[IOHAJIBHUIA arpapHuii . . . . Lo
. a TaKOXX BU3HAYCHHI OCHOBHHX HAMNPsMiB MPOQIIAKTHKHU Ta KOHTPOJIIO HOIIUPEHHS PE3UCTEHTHUX MIKPOOPTaHi3MiB
yHiBepcHuTeT

. Bina Llepxsa, Vipaina y HpaKTHHi‘H.iKyBaHHSI TBapUH. AH'TI/I6i0TI/IKOp63.I/ICT.eHTHiCTL € aKTyaJbHOIO 3arp03010 TPOMaACHKOMY 37I0pPOB’I0 Y
BCbOMY CBITI 32 naHuMH BcecBiTHboi opraHizauii oxoponu 310poB’s (BOO3). Ha naHuii MOMEHT MOXKHA
BHOKPEMUTH JICK1JIbKA OCHOBHHX TIPUYNH PO3BUTKY pe3ucTeHTHOCTI. Cepel| HUX NPOBiJHY POJIb BiJlirpae HaMipHE
Ta HEOOIPYHTOBaHE BUKOPHCTAHHS aHTUMIKPOOHUX IpernapariB y MeJUIMHI Ta 3aCTOCYBAaHHS X y Pi3HHUX rajys3sx
TBapUHHHUIITBA, a TAKOX YacTe NpPU3HAYCHHsS Oe3 BiQNOBIAHHX IIOKa3aHb, IO CYTTEBO CHpHSE (HOPMyBAHHIO
cTiliKoCcTi MikpoopraHi3miB. bmmspko 50 % mpu3HayeHb AHTUMIKPOOHMX TIpeHapaTiB y MNpakTUIi € He
00TpYHTOBaHUMH, 200 «TpodiTaKTHIHIMID). TakoX MPUYNHOIO PO3BUTKY € BiJICYTHICTh 3aXO/iB HAaNPAaBICHUX Ha
BU3HAUCHHsI Yy TJIMBOCTI 30yAHMKA 10 aHTHOIOTHKIB, HENPABHIEHE JO3YBAaHHS Ta IepeIJacHe NPUITHHEHHS Kypcy
JIiKyBaHHA. 30KpeMa, NMpU 3HUKHEHHI KIIIHIYHMX CHUMIITOMIB 3aXBOPIOBAHHS TrOCIOJAApi TBapUH NPUIHHSIOTH
3aCTOCYBaHHS NpENapariB, L0 CIPUSE€ BUWKUBAHHIO Ta (OPMYBaHHIO CTiikux mramiB Oakrtepiit. Henorpumanus
MPaBUJI Tiri€HU Ta CaHITAPHOTO KOHTPOJIIO — i€ OJUH (aKTOp, LIO CIPHSE TMOLIMPEHHIO PE3UCTEHTHUX IITaMIiB
Oakrepiil. 3aBIsSKY NPUPOAHUM MEXaHi3MaM OakTepiajbHOI aganTauii BinOyBaeThCsl 3HMKEHHS a00 MMOBHA BTpaTta
e(heKkTHBHOCTI aHTHMIKpOOHHX mpernapariB. MakTOpH, MO0 CTUMYJIOIOTh MyTalli — HHU3bKI 03H aHTHUOIOTHKIB,
BIZICYTHICTh Yy TJAMBOCTI 30y IHHKA [0 MPEIapaTy, HasBHICTh aHTUMIKPOOHHUX MPENapaTiB B IPOAYKTAX XapIyBaHHS.
Momdikamis OinkoBMX MillleHeH i Tepenada TeHiB PE3NCTEHTHOCTI MiX OakTepisMm depe3 IUIasMiHH abo
Oakrtepiodary, TaKo)X MOXYTh IPHUIIBUAIIYBATH PO3BHTOK aHTHOIOTHKOpE3UCTEHTHOCTI. IIporHo3oBaHMMHU
HaCiIKaM{ Ul TJI00aJbHOTO 3JJ0POB’Sl € BTpaTa YyTJIMBOCTI MIKpOOPTaHi3MiB 10 aHTHOIOTHKIB OCTaHHBOT'O
TIOKOJTiHHS, 30KpeMa KapOOoIlleHeMiB, BaHKOMIIMHY, KONICTHHY, IO 3YMOBHIOE HEOOXiJHICTb B CHHTE3I HOBHX
npenaparis Ta iX palioHaJbHOMY 3aCTOCYBaHHI.

KarouoBi ciioBa: aHTHOIOTHKH, PE3UCTEHTHICTH, INI0OANbHE 3[0POB’S, TBAPUHH KOMITAHBHOHH, TIIOOATBHUM
MOHITOPHHT, BHYTPIIIHBO JTiKapHsHI iH(pEKil.

Bi6aiorpadiunmnii omuc nist uuryBanus: Pyoaenxo C. B., Yepnaii /]. C. AHTHOIOTHKOPE3UCTEHTHICTD: MPHUYMHM, HACHIAKH, IUISXU MOJOJIAHHSI.
Scientific Progress & Innovations. 2025. Ne 28 (4). C. 163-167.
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AHTHOIOTHKM — OJIHA 3 YacTO 3aCTOCOBYBAHUX I'PYII
JIKapChbKHUX 3ac00IB B MEIMIMHI Ta BETEpUHAPHIN Mpak-
TULi. 3aco0u 1€l Ipynu 34aTHI NPUTHIYYBAaTH PO3BUTOK
MIKpOOpraHi3MiB, pyHHYBaTH KIITHHHY CTPYKTYpy, IO
JlorioMarae  BWJIIKOBYBAaTH 1H(EKUiHHI 3aXBOPIOBAHHS.
Buxopucrtanas aHTHOIOTHKIB, (akTHIHO Oe30ap’epHe —
BOHU e()EKTHBHI MpPH JIKYBaHHI IIIYHKOBO-KHUIITKOBHUX,
ceyoKaM’ sIHUX iH(EKIIsIX, 3aXBOPIOBAHHAX BEPXHIX
MUXATbHUX IIJISAXIB, IIKIPA Ta M’ SIKUX TKaHWH, & TAKOX
JUIs PO TAKTHKY B Ticisonepaniianii nepioxa. Ipore,
HE 3BRXAI0UH Ha TEPAreBTHYIHI e(pEeKTH 3pocTae CTIHKICTh
JI0 AHTUMIKpOOHMX IIpenapariB cepel IOIIUPEHHUX
0aKTEpiOJIOTIYHUX MATOTCHIB, CTAaBIIAYHM MiJl 3arpo3y
YCIIIIHICT pe3ybTartiB JIiKyBaHHs. L{eHTpH 3 KOHTPOIIO
ta mnpo¢inaktuku 3axsBoptoBaHb CIIA (CDC) Ta
BcecitHst  opranizaniss  oxoponu 310poB’s (BOO3)
KIacu(iKylOTh MaTOreHH, CTIHKI 1O aHTUMIKpOOHHMX
npemnapatiB  (APM), sk  3arpo3dy  mIoOalbHOMY
3nopos’io [1, 2].

Jsi BeTEpUHApHUX KITIHIK OCHOBHOIO TPOOIEMOIO
JIiKyBaHHS iHPEKIIHHAX 3aXBOPIOBAHb TOMAIITHIX TBAPUH
€ TIOIMHPEHHS IITaMiB MIiKpOOpPTaHi3MiB, PEe3WCTEHTHHUX
110 i aHTUOI0THKIB.

Ilin aHTHOIOTUKOPE3UCTCHTHICTIO MArTh Ha YBasi
3[IATHICTB JI0 POCTY 1 PO3MHOKEHHS MIKpPOOPIaHi3MiB Mij
BIUIMBOM HAa HUX aHTUMIKpOOHMX npenaparis [3].

Bupizssitots mpupoAHy 1 HaOyTy CTIHKICTH 1O
antu6iotukiB. [Ipu npuponHii (mepBHHHIN) cTiiKOCTI
MIKpOOPTaHi3MH HE MalOTh CTPYKTYp, Ha SKi MOIIUPIO-
€ThCS Jisl TperapaTry 4u BUPOOJAEThCS (HEPMEHT, IO
iHakTHBYE Horo. HaOyTa (BTOpHHHA) CTIMKICTh BHHHKAE B
pe3yJIbTaTi B3aEMO/IiT MIKPOOPTaHi3MiB 3 aHTHOIOTHKAMH,
B HACHIZOK YOTro 3’SIBIATECS MYTaHTHI PE3UCTCHTHI
(hopmu, BigOyBa€eThCs X HANPaBJICHA CEJIEKIIisl, MOYKIINBA
30BHILIHBO XPOMOCOMHa Iiepeiada Io1iOHNX BJIACTHBOC-
Tel TIa3MizaMu Ta emocomam [4].

[IpuunHU PO3BUTKY PE3UCTEHTHOCTI Y BETEpPHHAPHIH
MenunuHi 6aratodaxropHi. HaxmipHe i HeoOrpyHTOBaHE
BUKOPHUCTaHHS aHTHOIOTHKIB JUIsl JIIKyBaHHS Ta IIpoO-
(UIaKTHKK 3aXBOPIOBAHb Y TBapHH, CTBOPIOIOTH CIIPUST-
JUBI YMOBH Uil BIDKWBAHHS 1 IOIIUPEHHS CTIHKHX IO
JIKapChKUX 3acO00iB INITaMiB, IIJISIXOM CEICKTHBHOTO
THCKY Ha matoreHHi 6akrepii. KpiM Toro, BUKOpUCTaHHS
aHTUOIOTHKIB Y CITbCHKOMY TOCIIOAAPCTBI (HAMpHUKIIA,
JUTSL BAPOIITYBaHHS MTHIIL, III0 TiCHO TIOB’s3aHO 3 (i3ioJIo-
ri€l0 Cy4acHHMX KpOCiB), HHU3bKMI piBEHb caHiTapii Ta
HEJIOTPUMAaHHS TIri€HIYHMX HOPM Yy TBapUHHHUIBKHX
rOCIIO/IapCTBAX CHPHSIIOTH IIBUJIKOMY PO3MOBCIOKEHHIO
iH(peKuid 1 3MyIIyIOTh BETEpUHAPHHX JIIKapiB YacTilie
3aCTOCOBYBaTH aHTHOlOoTHKHM. HenmocrtaTHiif KOHTpoNb i
peryssiiss BUKOPHUCTaHHS BETCPUHAPHUX Mpenaparis,
a TaKOX BIACYTHICTh CHCTEMH MOHITOPHHTY pe3H-
CTEHTHOCTi, TPU3BOAATE O OE3KOHTPOIHHOTO IpPH3HA-
YeHHS aHTHOIOTHKIB, IO 3HAYHO MOCHIIOE (POPMYBaHHS
PE3UCTEHTHHX ITaMiB OakTepiit [5—7].

OpnnHak mpobiaemMa He 0OMEXYEThCS JIUIIE CiTbChKO-
TOCIIOTAPCHKUMH TBapUHaMH. Yce dYacTtime 00’ eKTOM
yBara (axiBI[iB CTalOTh JOMAIIHI yIIOOIEHIII.

TBapUHU-KOMIIAHBHOHU PO3IIIAAIOTHCS, SIK IMOBIp-
HUH pe3epByap OakTepidl, CTIHKHX 10 aHTUMIKpPOOHHX
IpenapariB, Ha OCHOBI CIIOpPaJMYHHUX BHUIMAJIKIB Iepeaadi
MATOrCHHUX  OaKTepiaJbHUX  IITaMiB, TaKHX  SIK

Staphylococcus — aureus  [8], S.intermedius  [9],
S. pseudintermedius [10], Campylobacter jejuni [11] Ta
Enterococcus faecium [12], Mix JOMAIIHIMK TBapUHAMU
Ta BJACHUKAMH. TBapWHU I1HOII MOXYTh 3[aBaTHCS
3JI0POBUMH, HABITh SKIIO BOHU € HOCISIMU MIKpOOpraHi3-
MiB, SIKIi MOXYTh CIPHUYHMHATH 0araTo pi3HUX BHIIB
3aXBOPIOBaHb y JIIOJIEH 1 TBApHH, BiJ] JETKUX J0O CepHo3-
HUX 1 HaBiTh cMepTi. 3 AAaHUMHU MEHTPY KOHTPOJIO Ta
mpodiTaKTHKH 3aXBOPIOBaHb BiIOMO, IO TPYITH JIFOIEH 3
OCJIa0JIEHUM IMYHITETOM Ta JITH MOXYTb OyTH B TpyIIi
PHU3UKY 3apakeHHs 300HO3HMMHM areHTamu [ 13].

Ile ocoOnMBO akTyajdbHO B KOHTEKCTi 3pPOCTaHHS
KUTbKOCTI MIKPOOPTaHi3MiB, sIKi IEMOHCTPYIOTh BHCOKY
CTIMKICTB JI0 aHTUMIKpOOHUX 3aCO0iB. Y TaKuX BUIAIKAX
HeOe3MeKy CTAHOBIIITH HE JIMIE THUIOBI 30yIHUKH,
a U HOBI PE3HMCTCHTHI IITaMH, 3[]aTHI BUKIIUKATH BaXKKi
iH(EKIIi1, 10 TOraHo MiJIalThCS JiKyBaHHIO [14, 15].

3 ormsay Ha 1e, 3pocTae motpeda y TiaoOambHOMY
MOHITOPHHTY Ta Kiacudikamii HaiOLIBII HeOe3meIHnx
MIKpOOPTaHi3MiB.

Y upomy koutekcTi IDSA (ToBapucTBO (haxiBIiiB 3
iH(MEKIIHHIX XBOPOO) BHIIIMIO TPYITy MiKPOOPTaHi3MiB,
mo orpumana abpesiatypy «marorean ESKAPE», ski
3/IaTHI «YHHKATW» Ol01uaHOI Aii aHTHOIOTHKIB 1 pa3oM
NPEJICTABJISIIOTh HOBI MapaJurMy B aTOTEHE31, mepeaadi
Ta pe3ucTeHTHOCTI [16].

ESKAPE — ne abpesiarypa aist rpynu 6akTepii, o
OXOILIIOE, SIK TPAMIIO3UTHBHI, TaK 1 TpAMHETaTUBHI BUIIH,
mo ckmanatotees 3 E. faecium, S. aureus, Klebsiella
pneumoniae, Acinetobacter baumannii, Pseudomonas
aeruginosa ta pony Enterobacter. 11i Gaxtepii qacto €
30yIHUKaMH  BHYTPIIIHBONIKApHAHUX  1H(EKmid i3
BHUCOKHMM PH3UKOM JICTATBHUAX HACITIJIKIB ¥ TSHKKOXBOPHX
TAITi€HTIB 1 MAalOTh OTEHIAT 10 (POpPMyBaHHS JiKapChKO1
pe3ucTtenTHocTi [17].

3 HuX OUIBIIICTD 130JIATIB MalOTh MHOXXHUHHY
CTIHKICTh 10 aHTHOAKTepiaJlbHUX MpernapariB, MOXYTb
JoBiIe 30epiraTé >KUTTE3AATHICTh B YMOBaxX KIIHIK,
3ATUIIAIOYHCEH JDKEPETIOM 1HQEKIIT 11 COpURHITINBIX
MaKpOOPraHi3MiB, IO MPHU3BOJAUTH O OOMEKCHHX
MOJKJIMBOCTEH JIIKyBaHHS Ta TIOTaHOTO MPOTHO3Y IS
narienTis [17].

[IpyunHoto mosBM  OakTepii 3  MHOXUHHOIO
nmikapcekoro  cridikictio  (MJIC)  (GakTepiif, CTIHKUX
JI0 OUTBI HiXK TPHOX KiaciB aHTHOIOTHKIB) [18] cympo-
BOJDKY€THCSI 3MEHIICHHSIM 00CSTiB po3poOKH aHTHOIOTH-
kiB [19, 21].

3aBISKM TCHETUYHUM MYTAIisiM Ta TNPUIAOAHHIO
MOOUTEHMX TeHeTnmyHHX enemeHntiB  (MGE) [20],
narorein ESKAPE po3BHHYIHM MeXaHi3MH PE3HCTEHT-
HOCTI JI0 OKCA30JIiMHOHIB, JIIOMEHTH/IIB, MaKpOJiIiB,
(bTOpXiHOJOHIB, TETPAITUKIIIHIB, B-IakTaMiB, KOMOiIHAIIIH
iHTi0iTOpPIB P-MakTaM-B-TaKkTaMas Ta aHTHOIOTHKIB, SIKi €
OCTaHHBOIO JIHIEIO 3aXKCTY, BKIIOYAIOUYHN KapOareHEMH,
TJTKOTICTITUI Ta KIIHIYHO HECTIPUATINBI MOJIMiKCHHH.

BpaxoBytoun gacToTty, 3 sikoto opraHizMu ESKAPE
3yCTPIYalOThCs B KIIHIYHMX yMOBaX, OYiKyBaHO, IO Yy
IUX TATOTEeHIB  CIOCTepiraeTbcss  0Oe3miu  pi3HMX
MEXaHi3MiB aHTHUMIKpoOHOi pe3ucreHtHocTi (AMP).
[x MOXHA 3aramoM pO3NIIUTM HA YOTMPU TPYIH, IO
BKJIIOYAIOTh 1HAKTHBALil0 abo 3MiHy aHTHUMIKpOOHOI
MoJIeKyJH, Moau(iKalii TUISHKH OaKTepianbHOI MillleH,
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3HMKCHHS ~IPOHUKHCHHS/HAKONMYCHHS ~ aHTHOIOTHKA
Ta YTBOPEHHs OaKTepiajJbHUX 0i0ILTiBOK [22].

OnuH 3 HaWNOMIMPEHIMMX MEXaHi3MIB aHTUMIKpPOO-
HOi pe3ucTeHTHOCTI (AMP), 110 BHKOPHCTOBYIOTBCS
narorenamu ESKAPE, Brittouae BUpoOiieHHs (pepMEHTIB,
SIKi HE3BOPOTHO PYHHYIOTh ab0 HEHTpami3yloTh aHTH-
Olotukn. Taxi ¢depMeHTH OCOOJMBO TOUIUPEHI Ccepen
IpaMHETaTHBHUX TATOTEHIB 1 BKIIOYAIOTH Ti, IO PYWHY-
IOTh AKTHUBHUH KOMIIOHEHT aHTHOIOTHKA (HAmpUKIaj,
TIAPONIITHYHE  PO3MICIICHHS  [-TaKTAMHOTO  KiJIBIIS
B-makramaszamMu) a00 KOBaJICHTHO MOAU(IKYIOThH KITIOUOBI
CTPYKTYPHI €JIEeMEHTH IIpernapary, 100 MepelKoKaTH
B3aeMoii OakTepiil 3 MilleHHIO (Hanpukiaa, GepMeHTH,
o MoaudikyroTh aminormiko3uau (AME), mo karamizy-
10Th MOAM(DIKALIIO T1IPOKCHITBHUX/aMinorpy) [22].

Hapa3i pociigHukn NpuUIIOTH  yBary — podi
JIOMAIIHIX TBAapHH, SK IIEPEHOCHHKIB OakTepiil rpymu
ESKAPE [23]. MixHapoaHa HayKoBa JIiTeparypa
BHCBITIIIOE PHU3WK 300HO3HOI Tepemadi Big coOaku 0
TOIUHY (1 HABMaKK), 110 CTOCYEThCS BCiX OakTepiii rpymnu
ESKAPE, ToMmy piBeHb CIIOCTEpEKEHHS TOBUHEH BKITIOYATH
000B’SI3KOBHI  MIKpOOIOJIOTIYHUI KOHTPOJIb Ta CYBOPI
NpaBWja Tiri€HIYHOTO Ta  IOBEIIHKOBOTO  BEICHHS
TBapuH [22, 23, 24]. ®aKkTHYHO, TICHUI KOHTAKT MIX JIFO/IU-
HOIO Ta JIOMAIlIHIMK TBapWHAMH BU3HAYAE PH3HUK 300HO3Y
Ta CTBOPIOE MOXIMBOCTI JJIsi MDKBHAOBOI Tepenadi
pesucteHTHHX OakTepiit [24]. [leski 3 i30114TiB, 3apeecTpo-
BaHUX Y BETCPHHAPHUX 3aKJIaJ1aX, MAIOTh CX0XKY KIIOHAJBHY
JIHIFO 3 TUMH, 110 3aPEECTPOBaHi y Jronei [25].

YV BeTepuHapHIA MEIUITMHI HACHIIKAMHU MOIIAPESHHS
AHTUMIKpOOHOT PE3UCTEHTHOCTI € 3pOCTAaHHS KiBKOCTI
BHITAJKIB BiJICYTHOCTI TEPaneBTUYHOTO €QEeKTy BiX
MIPOBEJICHOTO  JIIKYBaHHS, TIOJOBXKEHHS TPHUBAJIOCTI
KypCiB JIIKyBaHHS TBapWH, 301IbIIIEHHS BUTPAT BIACHUKIB
HA BETCPUHAPHY JIOTIOMOT'Y, & TAKOXK IiBUIICHHS PU3UKY
(opMyBaHHs pe3epByapiB PE3UCTEHTHUX MIKPOOPTraHi3-
MIB y NONYJIALISX TBapUH-KOMIIAHBHOHIB Ta CLIBCHKO-
TOCIOJAPChKUX TBApPUH.

Hacninkom 1uist rio0anbHOro 310pOB’sl € BTpaTta
YYTIMBOCTI JO aHTHOIOTUKIB OCTaHHBOTO MOKOJIHHS,
TakuX, K KapOomeHeMW, BaHKOMIIWH, KoJicTuH. lle
TATHE 32 CO00I0 PU3HK III00AIBHOT MaHIeMil PEe3UCTEHT-
HUX iH(QEKIii Ta 3pOCTaHHA pPIiBHSA YCKJIAJHEHL Ta
CMEepTHOCTI [26].

Sk 3aznagaetbest B Permamenti (€C) 2019/6 [27],
SBUIIE aHTUMIKpoOHOi pesucreHtHocTi (AMP) 'y
TBapWH Ha0araTo CKJIAJHIIIE, HIX y JIFOJIEH, 1 BUMarae e
OibLI YBa)KHOTO Ta CBIJOMOrO BHKOPUCTaHHS aHTHOIO-
TukiB [28]. ToMy B oOcCTaHHI pPOKM 3acCTOCYBaHHS
(hapMaKoOKiHETUYHOT0/papMaKOIMHAMIYHOTO  HiJIXOIY
JUIS BU3HAYCHHS TNPABUILHOTO PEXKUMY JI03yBaHHS
aHTUOIOTHKIB  CTA0 BAXJIWBUM IHCTPYMEHTOM Y
BETCPUHAPHIA MEIMIIMHI, TOKPAalIyIoud pe3yJIbTaTH
JIIKyBaHHS TAIli€HTIB Ta 0OMEXYI0Un BiOip pe3nCTEHT-
HUX MyTaHTiB [29].

OpHak, HE3BAKAIOYM HA BH3HAHYy BaKIIUBICTH
(hapMaKoOKiHETUIHOTO/(hapMaKOAMHAMIYHOTO  ITiIXOAY
Ta BIAMOBIAAIBHOTO i 00aYHOTO BUKOPHCTAHHS aHTHOI0-
THKIB, BCE II€ iCHy€ 0arato pi3HOMaHITHUX AacCIEKTiB,
SIKI  3QJIMIIAIOTHECS  HEKOHTPOJILOBAHUMH  (HAIIPHUKIIA,
MIDKBHIOBI BIAMIHHOCTI B KIHETHI Ta AUHAMILI € JHUIIE
OJIHUM 13 0araThOX MOXKJIMBHX NPHUKIAIiB) [30].

3 ormsay Ha ICHYIOYMH TICHMH KOHTakT MiX
JIOAWHOK Ta TBapUHAMH, HE3BAXKAKOYM HA BUJIOBI
BIIMIHHOCTi, OpraHi3MaMH 3i CXOXXUMH OiOJOTIYHUMH
HpoLecaMy, 110 BUMarae 00ayHOro Ta BiAINIOBIIAaJIbHOTO
3aCTOCYBaHHS aHTUMIKpOOHUX mpenapariB. Ile Bumarae
BiJl JiKapsi BeTEpUHAPHOT MEAWIMHH OyTH OOi3HAHHM
B MNUTaHHAX  (apMaKOKiHETHKH/(apMaKoIHnHAMIKH
aHTUMIKpOOHUX TIperapariB, SKi MOXYTh ONTHMi3yBaTH
PeKUMH  JO3YBaHHS, HAaBITh y KPUTHYHO XBOPHX
narienTis [31].

[InsxoM momoTaHHs Ta MpohiTaKTHKA aHTHO10THKO-
PE3UCTEHTHOCTI Y BETEpPUHAPHIN MPAKTHULI € 0OMEKECHHS
HCOOIPYHTOBAHOTO 3aCTOCYBaHHS aHTHUOIOTHKIB IS
TBapuH, KOHTPOJIb 3a peanizalielo npenapari [28] Ta
MOKpAIIEHHsT CaHITApHUX YMOB Ha QepMax 1 KiiHiKax
nuIsIXoM ne3ingexii [32-35].

VY 2015 poui nepxxasu-wienu BOO3 oxnoronocHo
cxBaymay [ mobabHUi TmaH Jiidl momo OopoThOoM 3
APM (GAP-AMR) [36]. Mera GAP-AMR momsrae
B TOMy, mO0 «3abe3meynT SKOMOra JoBIIe Oe3-
MEPEePBHICTh YCIIIIHOTO JIKYBaHHSA Ta NPOQLIAKTHKA
iHpEKIIHHNX 3aXBOpIOBaHb €(peKTHBHUMH Ta Oe3med-
HUMH JIIKApCHKUMU 3ac00aMu, SIKi MalOTh TapaHTOBAaHY
SIKICTh, BUKOPUCTOBYIOTBCS BIJMIOBIaIbHO Ta TOCTYIIHI
BCIM, XTO ix motpeOye». 22 sxoBtHs 2015 poxy BOO3
3alycTHia TJI00ajbHy CHCTEMY CIIOCTEPEKEHHS 3a
PE3UCTEHTHICTIO O  aHTUMIKpPOOHMX  mpemnapariB
ta ix BukopucranusMm (GLASS), nepmry rinoGanbHy
CHUBHY IHIIIATHBY MO0 CTaHOApPTH3Alii crocTepe-
>keHHst 3a AMP [37].

Potteth et al. (2022) 3a3Ha4aroTh, JIUIIE 3aX0JaMH,
0 HampaBJieHi Ha OOMEXEHHE BUKOPHUCTAHHS aHTH-
MIKpOOHHUX MTpeTapaTiB He BAACTHCS BUPIIIUTH MPOOIeMy
PO3BUTKY aHTHOIOTHKOPE3UCTEHTHOCTI. BaxmBum €
He JIMIIE KOHTPOJIb, a i po3po0Oka HOBHX npenapartis [21]
1 albTEPHATUBHUX CXEM JIIKyBaHHS, CTBOPCHHS BaKIUH
npotu aesknx ESKAPE-naToreHis.

BucnoBku

Mera mpoBeIeHOT0 OrJIsIy HOJIsrajga y CucTeMarnsa-
il Ta aHaNi3l CydYacHUX HAYKOBHX ITAHMX IIOAO NMPHYUH
(hopMyBaHHS aHTHOIOTHKOPE3UCTEHTHOCTI y BEeTepHUHAp-
HIM MeIuLKHI, 11 €mi300TOJIONYHNAX Ta KIHIYHAX HACII/I-
KiB, @ TAKOX BU3HAYCHHI OCHOBHHUX HAIPSAMIiB Mpodinak-
TUKHA Ta KOHTPOJIIO MOIIUPEHHS PE3UCTCHTHUX MIKPO-
OpraHi3MiB y TNpaKTUI JiKyBaHHsS TBapuH. OTpumaHi
y3arajJbHEHHS CBiI4aTh TMPO BaXKIHUBICTh OLIHKH
AHTHMIKPOOHOI ~ PE3UCTCHTHOCTI  cepell  MATOrCHIB
rpymu ESKAPE y BerepuHapHux 3aknagax 3 METOIO
BIIPOBA/KCHHS MPOTPaM PalliOHaJIbHOTO BHKOPHCTAHHS
aHTHOIOTHKIB, 0OMEXXEHHS X HEOOIPYHTOBAHOTO 3aCTO-
CYBaHHS Ta IIOCHJICHHS 3aX0/IiB iH(EKIIHHOTO KOHTPOJIIO.

[TomonanHs naHO1 MPOOIEMH MOKITHBE JIUIIE 3aBIISTKH
KOMIUIEKCHOMY, MDKIUCIUIUTIHApHOMY Tiaxomy. bes
TEPMIHOBHX Jiid, TpoOJeMa CTIHKOCTI MOXE MaTu
HETaTHBHI HACIIIKHA JIJs TJIOOAIBHOTO 30POB’S, TOMY
MDKHapOJHA CIIBOpals Ta CTaHIAPTU3aIlisl 3aXOJiB
WHO, FAO, OIE, a rakox niarpumka npuHumiis One
Health — equnOrO MigXO0My 10 3IOPOB’S JIFOJCH, TBAPUH
Ta JOBKIJUISL € HEB1/I'€EMHOIO CKIIAIOBOIO, IO 32a0€3MCYHTh
KOHTPOJIb HaJ MPOOJIEMOI0 PO3BUTKY PE3UCTCHTHOCTI.
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Ilepcnexmusu  nodanvuiux  JIOCIKEHb OyIyTb
HarpasJieHi Ha MPOBEJICHHsI 00O0B’SI3KOBHUX TECTIB aHTHU-
MIKpOOHOI YyTJIMBOCTI Hepel NPHU3HAYEHHSIM aHTH-
MIKpOOHHMX 3aco0iB TBapHMHaM, 3 METOI0 3MEHIIECHHS
PH3HKY PO3BUTKY PE3UCTEHTHOCTI.

Konduaikr intepeci
ABTOpPH CTBEpPIKYIOTH IIPO BiJICYTHICTH KOH(DIIKTY
iHTEepeciB MIOAO0 IXHBOTO BHKJIAXy Ta pe3ylIbTaTiB

JOCHIIKEHD.
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Domestic cats play an important role in the epidemiology of gastrointestinal helminthiasis and can be carriers of
a wide range of parasites. Cats are definitive hosts for many intestinal parasites, some of which can cause zoonotic
diseases. Such infestations include toxocariasis, caused by the nematode 7Toxocara cati. Environmental
contamination with Toxocara eggs is believed to be the main source of infection in humans and animals, usually
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Poltava State Agrarian caused by the ingestion of invasive eggs from the environment. The aim of the research was to improve, test and
University, justify the feasibility of using a method for determining the level of contamination of the distal limbs of cats with
Skovoroda Str., 1/3, T. cati eggs. Experimental studies were performed in the Laboratory of Parasitology of Poltava State Agrarian
Poltava, 36000, Ukraine University and the Veterinary Clinic "Vet Help" (Poltava). In order to establish the effectiveness of the improved

method, it was compared with the well-known analogue method and the express method for determining the level
of contamination with toxocara eggs. It was found that the improved method was the most sensitive in isolating
T. cati eggs in cats (81.3 %) compared to the analogue method (56.3 %) and the express method (25.0 %). In terms
of the number of detected toxocara eggs, the improved method showed the highest efficiency — 15.3 copies. The
effectiveness of the analogue method and the express method in determining the level of contamination of the distal
limbs of cats with toxocara eggs was lower by 29.4 % (10.8 copies) and 88.2 % (1.8 copies, P<0.001), respectively.
During microscopy using the improved method, a small number of small foreign bodies were detected, which
facilitates the process of finding nematode eggs. The use of the analogue method and the express method resulted
in the presence of a significant number of foreign bodies during microscopy, which worsened the process of detecting
invasive elements in the field of view. The obtained research results allow us to recommend an improved method
for determining the level of contamination of the distal limbs of cats with 7. cati eggs in monitoring studies for feline
toxocariasis.
Keywords: parasitology, cats, toxocariasis, nematode eggs, contamination level, effectiveness.

YaockoHa/leHHsI cioco0y BU3HAYEHHS PiBHA KOHTaMiHANIl JUCTATBHOIO BiIily KiHIIBOK
Y KOTIB IHIIIMH TOKCOKAP

A. O. llepBuit

JlomaiHi KOTH BiflirpaloTh Ba)KJIMBY POJIb B €IiAEMIOJIOTI] IIUTYHKOBO-KHIIIKOBUX T'€IbMIHTO3IB 1 MOXYTb OyTH
HOCISIMH IIIUPOKOTO CIIEKTPY NapasutiB. Kot € ocTaTouHnMY Xa3sisiMU 1711 6araThOX KMIIKOBHUX I1apa3uTIB, OKpeMi
3 SIKHX MOXYTb CIPHYHHSTH 300HO3HI 3aXBOprOBaHHSA. Jlo TakuX iHBa3ill BIZHOCSTH TOKCOKApO3, BHUKJIMKAHUI
HemaTonow Toxocara cati. BBaxkaeTscsi, M0 3a0pyIHEHHS HABKOJMIIHBOTO CEPEAOBMINA SIHISIMH TOKCOKAap €
OCHOBHUM JDKEPEJIOM 3apakeHHI JIFOIHI Ta TBAapHH, sIKi 3a3BUYail CIIPHYHHCHI TOTPAILITHHSM IHBa31iHIX S€Lb i3
HaBKOJIMIITHBOTO CepefoBHINa. MeTa JOCIiKeHb MoJsrana B yAOCKOHAJICHHI, BUPOOYBaHHI Ta 0OIPYHTyBaHHI
JIOLIJIBHOCTI 3aCTOCYBaHHs CHOCOOY BH3HAYEHHS PIBHS KOHTaMiHAIi JUCTAIBHOrO BiJJIiy KiHLIBOK Yy KOTIB
stidtsmu T cati. ExcriepuMeHTanbHI JOCHIIKEHHs] BHKOHYBalIu y Jiabopartopii mapasurosorii [lontaBcbkoro
JIep’KaBHOTO arpapHOTo YHIBEPCHTETY Ta BeTepHHapHii wiiHini « Vet Help» (M. [lonrasa). 3 MeToro BCTaHOBIECHHS
e(DeKTUBHOCTI YJOCKOHAJICHOTO CIOcO0y OyJo MpOBEIEHO HOro MOPIBHSHHS i3 3arajlbHOBIJOMHM CIOCOOOM-
aHAJIOTOM Ta EeKCIPEC-CIIOcCOOOM MpH BCTAHOBJICHHI PIiBHSA KOHTaMiHamil SIMIIMH TOKCOKap. 3’sCOBaHO, IO
YJAOCKOHAJICHUH CIIOCiO BUSBUBCS HAOIIBbII Yy TIIMBUM HpH BUALICHHI seupb 7. cati y kotiB (81,3 %) nopiBHsHO 31
crniocobom-ananorom (56,3 %) ta excnpec-ciocobom (25,0 %). 3a moka3HMKaMH KIIBKOCTI BHSBICHHX S€Lb
TOKCOKap YAOCKOHAICHHI CIoci0 moka3aB HailBUIIy pe3ynbTaTUBHICTD — 15,3 ex3. EdexTuBHicTh criocoly-aHanory
Ta eKCIPec-CIoco0y MpH BU3HAUCHHI PiBHS KOHTaMiHAMIl AUCTAIBHOTO BiUIUTY KiHI[IBOK KOTIB SHIISIMH TOKCOKAp
BusiBIIacst Hmk4dolo Ha 294 % (10,8 ex3) ta 88,2 % (1,8 ex3, P<0,001) Bimmomimmo. Ilin wac mpoBeneHHS
MIKpOCKOIIi 3a yIOCKOHAJICHHM CHOCOOOM BHSBIEHO HE3HAUHy KiJIBKICTh JPIOHMX CTOPOHHIX PEIITOK, IO
TOJIETIIIY€ MPOLIEC 3HAXOPKCHHS s€llb HeMaTo/1. BUKopucTaHHs cioco0y-aHanory Ta eKCIpec-crnoco0y npH3BOAIIO
[0 HAsBHOCTI MPU MIKPOCKOINI 3HAYHOI KiTBKOCTi CTOPOHHIX PEUITOK, IO MOTIPIIYBAaJO MPOIEC BHSBICHHS
iHBa3iHHUX eJeMeHTiB y momi 3opy. OTpumaHi pe3yibTaTH [OCTIIKEHb [O3BOJSIOTH PEKOMEHIYBATH
YIAOCKOHAJIEHHH CIOCi0 BU3HAYEHHS PiBHS KOHTaMiHALll AUCTAIBLHOTO BIJUIITY KiHIIBOK Y KOTiB siisamu T. cati 'y
IIPOBEJICHHI MOHITOPHHIOBHX JOCIIi/UKEHB 32 TOKCOKAapO3y KOTIB.

KJ11040Bi cJ10Ba: mapa3uTosoris, KOTH, TOKCOKApO3, ML HEMAaTo/, piBeHb KOHTaMiHallii, e)eKTUBHICTb.

ITonraBebkuii gepxaBHUIN
arpapHUil yHIBEPCHTET,
M. [TonraBa, Ykpaina

Bi6aiorpadgiunuii onuc pias uutyBanus: [Iepsuii A. O. Y 10CKOHAIEHHS CIIOCO0y BH3HAYCHHS PiBHS KOHTAaMiHAI]l JUCTAIBHOTO BiINiTy KiHI[IBOK y
KOTIB siinsiMu Tokcokap. Scientific Progress & Innovations. 2025. Ne 28 (4). C. 168-171.
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Beryn

JloMariHi KOTH € JpKepelioM 0araTth0X BUJIB 30YIHU-
KiB MIapa3HTO3iB, 3-IOMDXK SIKUX TOKCOKapO3, BUKJIMKAHUH
HemaToxamu Toxocara cati, € 3HAYHO TOLIMPEHOIO
300aHTPOTIOHO3HOIO iHBa3i€0 y CBITI [ 1-6]. 3a0pyqHEHHS
HaBKOJIMIITHBOTO cepenoBHIIa MpONaraTHBHUMH
(hopmMam¥ Tapas3uTiB, AKi JOMAIIIHI yIIIOOIEHIT BUALISIIOTH
pa3oM 3 (QekaisiMu, MOXXE IMPHU3BECTH 10 3apaKCHHS
JIIOJEH, a TAKOXK CIPUNHHATINBUX TBapuH. L{e npu3zBoauTs
0 TIOCTIMHOTO 3a0pyIHEHHS MOBKULISA, IO 1 CIpHSIE
30epEeXKEHHIO 1IbOT0 3a0pyaHeHHs [7-11].

KutreBuil nukn nematon poxy Toxocara TIpyHTY-
€THCS Ha TIOTPAILISIHHI SI€Lb Y HABKOJIMIIIHE CEPEOBUILE,
MEPEeBaXHO Yy IPYHT. PO3CifOBaHHS s€lb Bi0yBa€ThCs
yepe3 JKMBI OpraHi3MaMH, Taki SIK JIOIIOBI 4YepBH,
PaBIMKM, KOMaxu, TOLIO, SIKI MOLIMPIOIOTH Wi (GopMu
TeJIbMIHTIB Ha BenuKi Binmcrtani [12—14]. BpaxoByroun
KUTBKICTB SI€Ib TAapa3uTiB, SKi BUABIAIOTH y (EKamisax
TBapWH, Ta BIDKUBAHHS S€Lb y TPYHTI, HEOE3NECUHUM
JDKEpENIoM 3apakeHHs MOXXYTb OyTH, HaBiTh, OKpeMi
TBapuHHU. 30KpeMma, st Toxocara spp., 3aBIASKH CBOIN
BUCOKIM CTIHKOCTI 1O pi3HUX (I3WYHHUX, XIMIYHHUX Ta
OiomoriuHnx (akTopiB (BOHM MOXYTh BW)KHUBaTH B
IpyHTI y iHBa3ifiHId cTajii MPOTArOM KiIBKOX POKIB),
cranu crnerudivHuM  O10IHIMKATOPOM  3a0pyIHEHHS
HaBKOJIMIIHBOTO ~cepepoBulla (ekadisiMu cobak Ta
koTiB [15].

Jns  BuBYeHHS 3a0pyIHEHHS  HABKOJHUIIHBOTO
cepenoBuma sunsMu Toxocara spp. 'y bpasumii, 6ymo
310paHO 3pa3KW IPYHTY 3 NPHOYIUHKOBHX TEPHTOPIH.
Situsg Tokcokap Oynmu BussneHi y 29,03 % mocmimkeHnX
po6. KinekicTh KOTiB, sSIKi yTpUMYBaJHCh Ha 00CTEXEHIH
Tepuropii, konuBanacs Bix 1 mo 14 [16]. Ha tepuropii
Yuni sidusmu Toxocara spp. Oynu BusiBieni y 13,5 %
3paskax. Bouu Oynm BusBicHI y 66,7 % o00CTexKEHHX
napkis [17].

JocniiHuKaMy JTOCIIKEHO CTYIiHb 3a0pyJHEHHS
IpyHTY stiitsiMu 7. cati y CUIbCBKIH Ta MICBKiil MiCLIeBOCTI
[Monpmi 3amexxHo Bin wacy BigOopy mnpo0 Ta THITy
JIOCHIIKYBaHUX Micllb. HUMHU BCTaHOBJIEHO, 110 KOHTaMi-
HAIlisl TPYHTY SHIIMH TOKCOKap OyJI0 BUIIUM y MICHKHX
paiionax (19,8 % MO3UTHBHUX 3pa3KiB), HIK Yy CUIbCHKIH
micuesocTi (15,6 %). Sk y cenmax, Tak i B MiCTi CTYIIiHb
3a0pyAHEHHS TPYHTY SHISIMHA HaBECHI Ta BOCEHH OyB
HaiiBumum (17,6 Ta 14,8 %) [18].

[ommpenns sieup Toxocara spp. 0ya0 AOCTIIHKEHO y
micti KpakiB, ne 3 80 mocmimkeHux 3paskiB 30 %
Oyny TO3UTHUBHHMH, a CEpPelHS LIUIBHICTh S€Ih CTaHO-
Buna 3,7 situs/100 r rpynaTy. J{BopH Ta miiomii B HEHTPi
Micta Oynu HaitbinpIn 3a0pyaHeHUME paiionamu (58 %
MO3UTHBHUX 3pas3kiB). Maibke 90 % BHABICHUX S€lb
Toxocara spp. Oynu iHBaziiiHmMu. 3-momix HuX 80 %
senp Oynu knacudikosani gk T. cati [15].

Merta gocJaigkeHHs

Mera gocHipKeHb TOJIATANa B yJIOCKOHAJICHHI,
BUNpoOyBaHHI Ta OOTPYHTYBaHHI IOIIIBHOCTI 3aCTOCY-
BaHHSA cIIOCO0Y BU3HAYCHHS PiBHSI KOHTaMiHAIIT AUCTAb-
HOTO BiJTiTy KiHIIIBOK y KOTiB stitusimu 7. cati.

Marepiauu i meToau

PoGoty BukonyBamu BopojoBx 2025 p. B ymoBax
naboparopii mapasutosorii IlonTaBchkoro Jaep)kaBHOTO
arpapHoro YHIBEpCHTETy Ta BETEpPHHApPHOI KIIHIKH
«Vet Help» (M. ITontaga).

Jns Bu3HA4UeHHA eQEKTUBHOCTI YIOCKOHAICHOTO
croco0y BCTAaHOBIICHHS KOHTaMiHaIii JUCTaJIbHOTO
BIIIUTY KIHI[IBOK cO0aK KOKOHAMH JWUMILTIAIN TOPiBHIHO
31 cmocobom-anaioroM [19] Ta BimommEM ekcrpec-
cniocoboMm [20] mpoBeseHO MOPIBHSUIBHE JOCIHIIKEHHS 3
BUKODHCTaHHSIM KOTIB, sIKI 1HBa30BaHi 30yJHHKOM
TOKCOKapo3y. Bcboro Oyjo AOCHIIKEHO 3a KOXHUM
criocobom 13 mpo6 (Bckoro 39 mpob).

KpurepieM OLIHKH CIIyryBaiM HACTYIHI MOKa3HUKH:
YHCIJIO TIO3UTUBHUX P00, CepeHs KiNbKICTh BUSBICHUX
iHBa3iMHUX EJCMEHTIB — s€Ib TOKCOKap y 1 mpobi
Ta IX MIHIMaJIBHI W MaKCHMaJIbHI 3HAYEHHS, a TaKOX
HasBHICTH CTOPOHHIX PEMTOK (CMITTS, BOJIOCCS, ITHII
TOIIO) PI3HOTO pO3MIpy 3a MIKPOCKOIi Mpenapary.
3a0pyaHeHHST TOMS 30py MIKPOCKOIY CTOPOHHIMH
peITKaMH YMOBHO ITOIUTHIIN Ha:

- He3HauHe 3a0pyJHEHHS — KIUIBKICTh CTOPOHHIX
PENITOK — JI0 5 €K3 y MOJIi 30py MiKpOCKOTIa,

- cepeaHe 3a0pyIHEHHS — y TI0JTi 30py MIKpPOCKOIIa Bijl
6 10 10 ex3 CTOpPOHHIX PEIITOK;

- CUJIbHE 3a0pyIHEHHS — Y oI 30py Mikpockoma 11
1 OiJIBIIE €K3 CTOPOHHIX PEIITOK.

CraructnuHy  oOpoOKy  pe3ynbTarTiB  eKcIepH-
MEHTQJIBHUX JIOCHI/DKEHb IIPOBOJMIM BHU3HAYCHHSIM
cepeHboro apupmernanoro (M), cTaHTAPTHOTO BiIXH-
nenns (SD) Ta piBua BiporinHocTi (P) 3 BUKOpUCTaHHAM
METOJMKH OJHO(AKTOPHOTO JAUCIIEPCIHHOrO aHaizy,
BUKOPHUCTOBYIOUHM Kputepii dimepa.

Pe3yabTaTi Ta iX 00roBopeHHs

[IpoBenenumu JOCHIKEHHIMU BCTaHOBJICHO,
IO 3aCTOCYBaHHS CII0OCOOY I BCTAHOBJICHHS KOHTa-
MiHamii TACTaJbHOTO BIAMUTY KIiHI[IBOK y KOTIB SHIIIMH
TOKCOKap 3a IIOKa3HUKOM 4YHCJIa MO3UTHBHUX IIPOO
BUSBUBCSA  HaiOimpm  edexruBHUM.  UyTiIHBICTH
YIOCKOHAJIEHOTO CIIOCO0y MPH BUSBICHHI SI€I[b TOKCOKAP
cranosuia 81,3 %. BoaHouac, 3a crmocoOOM-aHaIOroM
BUSBICHO 56,3 % MNO3UTUBHUX MpoO, a 3a eKcmpec-
MerogoM — 25,0 %, mo ma 30,8 Ta 69,2 % Huxue, HiX
32 BUKOPUCTAHHS YJOCKOHAJIEHOTO criocoly (puc. 1).

Takox, yJOCKOHaJEeHUH crocid BHSBUCS e(PEeKTHB-
HIIIAM 33 MOKA3HUKOM CEPEIHBOI KUIbKICTh BUSBICHHUX
S€Ob TOKCOKAp, ¢ 3a HOro 3acTOCYBaHHS BHIIICHO
15,3+£7,9 ex3, mo BusgBuiocs OimbmuM Ha 29,4 %
(10,8+4,3 ex3) TOpPIBHIHO 3i CIOCOOOM-aHAJIOTOM,
iHa 88,2 % (1,8+1,0 ex3, P<0,001) mopiBHSHO 3 BiTOMUM
ekcrpec-crocodoMm (puc. 2).

ITin wac mnpoBeneHHs MIKPOCKOIII Npenaparis,
BUTOTOBJICHUX 3 BIiiOpaHOTO MaTepiany BiJg co0ak,
32 YJIOCKOHAJIEHUM CIIOCOOOM Ta CIIOCOOOM-aHAJIOTOM Y
npobax BHSABISUIM HE3HA4Hy KiNbKICTh OpiOHMX CTO-
ponnix pemrtok — 3,1£1,7 Ta 3,6+£2,0 exk3 BiAMOBITHO
(maon. 1).
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Excnpec-cnocib 25,0

Cnocib-ananoz ‘ 56,3
—

Voockonanenuu

cnocib 81,3
0 50 100

Puc. 1. UytnuicTs BUPOOYBAaHHUX CIOCO0IB
BCTaHOBJICHHS KOHTaMiHAIlii JUCTAIBHOTO BIIILTY
KIHIIIBOK Y KOTiB SHIAIMH ToKcokap (n=13, %)

12 10,8

178***

Vnockonanenuit  CrocibG-ananor

crocio

Excmpec-cnoci6

Puc. 2. [Toka3HUKH KiIBKOCTI BUSBICHUX SIEIH TOKCOKAP
NIPY 3aCTOCYBaHHI BUMPOOYBAaHUX CIOCOOIB
BCTaHOBJICHHS KOHTaMiHaIlii AUCTAIBHOTO BiAIiTY
KIiHIIIBOK Yy KOTiB (n=13, ex3)

Tpumimru: *** —P<0,001 — mOpiBHSIHO 3 aHAJIOTTYHIM LH(POBIM
TIOKa3HUKOM, OTPUMaHUM 3 3aCTOCYBaHHAM yJIOCKOHAJICHOT'O CHOCOGy.

Taoauns 1

INopiBHsIBHA €PEKTHBHICTh CIIOCOOIB OCHIKCHHS
JIUCTATBHOTO BiJIITY KiHI[IBOK KOTiB 3 METOI) BUSBJICHHS
g€1b TOKcokap (n=13)

Busisneno
Crocio iHBa31MHUX CTOpOHHI pelITKy,
JTOCIT IDKCHHS €JIEMEHTIB, ex3, M+£SD
min—max
VY aockoHaseHuit crocio 6-33 3,1+1,7
Crnoci6-anangor 4-16 3,6+2,0
Excnpec-crnioci6 1-3 24,445,6***

Hpumimxu: *** —P<0,001 — moOpiBHSAHO 3 AHANOTIYHUM LU(GPOBUM
MOKA3HUKOM, OTPHMAHKM i3 3aCTOCYBAHHSIM YAOCKOHAJIIEHOTO CIIOCO0Y.

Haii0inpiry  KUIBKICTH ~ CTOPOHHIX — pEIITOK 32
MIKpPOCKOMI{ MpenapaTiB BUSBISUIM 332 BHKOPUCTAHHS
excrpec-criocody — 24,4+5,6 ex3, mo y 7,9 paza Oinpme
(P<0,001), =K 3a BUKOPHUCTAHHS YIOCKOHAJICHOTO
cnocoOy. [Ipu mpoMy y oI 30py MIKpOCKOIIAa OJTHOYACHO
BUSBJSUTA BENUKY KUIBKICTH JApIOHMX Ta 3HAYHHUX 3a
po3MipaMH CTOPOHHIX pEIITOK, M0 YCKIJIAJHIOBAIO
MIKPOCKOIIi0 Ta 3HAYHO MOT1PIIYBaIO IPOLEC BUSBICHHS
iHBa31MHUX CJIEMEHTIB Yy MOJIi 30PY.

HaykoBi  pmocnijpkeHHs CBig4aTh IIpO  3HA4YHE
MOIIMPEHHS TOKCOKapo3y KOTIB Y CBITi, Jie OJHHUM i3
(hakTOpiB TAKOTO PO3MOBCIOKCHHS € BUCOKUU PIBCHb
3a0pyJHEHHsS HAaBKOJHMIIHBOTO CEPEJOBHIIA SHISIMU
Tokcokap [1, 3, 5, 15, 16]. Tomy, Hamu OyIi0 TIpoBEICHO
YIOCKOHAJICHHS CIIOCO0Yy BH3HAUCHHS PiBHS KOHTaMiHa-
il MUCTAThbHOTO BiJAIMTy KIHIIBOK y KOTIB SHIIMHU
TOKCOKap Ta BCTAHOBJICHHS HOTO €(pEeKTHBHOCTI.

3’4COBaHO, MO YIOCKOHAJICHWH CIIOCIO BHSBHBCA
HAMOLTBI Yy TIMBUM TIpU BHIUICHHI senb 7. cati y KOTIB
(81,3 %) nopiBHsHO 3i ciocoboM-aHamorom (56,3 %) ta
ekcrpec-criocodom (25,0 %). 3a mokazHUKaMU KiJIbKOCTI
BUSBIIEHUX S€EIb TOKCOKAp yAOCKOHAJIEHUH Croci0
MOKa3aB HAMBHWILY pe3ymbTaTUBHICTE — 15,3 exs.
EdexTtuBHICTh CcMOCOOy-aHAJIOTY Ta EKCIpec-Croco0y
IpY BHW3HAYEHHI PIBHA KOHTaMiHAIii JUCTaIBHOTO
BIJIITy KIHIIIBOK KOTIB SIAIIIMH TOKCOKAp BUSIBHIIACS
HIk4dor0o Ha 294 9% (10,8 ex3) Ta 88,2% (1,8 eks,
P<0,001) Bignosigno. I1ig yac mpoBeaeHHS MiKpOCKOMIT
32 yJIOCKOHAJICHHM CIIOCOOOM BUSIBJICHO HE3HAYHY
KUTBKICTh JIPIOHMX CTOPOHHIX PEIITOK, WO MOJIETIIye
IpoIleC 3HAXO/KECHHS S€Ilb HEMaToA. BuKopucTaHHS
croco0y-aHaJloTy Ta eKCIIPec-Crioco0y MPHU3BOIIIO 10
HAsIBHOCTI MPH MiKPOCKOTIi1 3HAYHOT KITbKOCTI CTOPOHHIX
PEIITOK, IO MOTiPIIyBaJIo MPOIEC BUSABICHHS iHBa3iHHIX
€JIEMEHTIB Y TIOJIi 30Py.

€ TIOBIJOMJICHHS Y HAyKOBIH JIiTepaTypi, sSKi 3a3Ha4a-
I0Th TIPO BHUCOKMH piBEHb KOHTaMiHaLlil AMCTajJbHOTO
BIJIITYy KIHI[IBOK Yy COOAaK MPOMAraTUBHUMHU CTaiIMH
PO3BHTKY MapasuTiB. 3TiJHO JaHUX aBTOPiB, HA TEPUTOPIT
M. XapkiB cepe[Hiii piBeHb EKCTCHCHBHOTO Ta IHTCH-
CHUBHOTO 1HJIEKCY KOHTaMiHAIli JIMCTAIbHUX BIIJILTIB
KIHIIBOK co0Oak cTaHOBUB Bigmosiguo 154 % Ta
4,0£0,4 serp, ne TMOKa3HUKH 3a0pYIHEHOCTI 3aiexaid
Binm Miciop BuTylny cobak. HaiiBumi 3HaueHHS
KOHTaMiHAIlil BUSABJICHO y co0aK, SKUX BUTYIIOBAIIM Ha
puOyIMHKOBUX TepuTopiax (27,3 % ta 4,8+2,0 senp) Ta
MiCBKHX CKBepax i mapkax (14,6 % rta 3,4+1,9 sems) [21].
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OTpuMaHi pe3yNbTaTH AOCHIIPKEHb JO3BOJISIOTH
PEKOMEHIYBaTH YAOCKOHAJICHUH Croci0 BHU3HAYCHHS
PiBHS KOHTaMiHAIll JMCTAJLHOTO BIANUTY KIHIIBOK Y
KOTiB stiusiMu 7. cati y TIpOBEIEHHI MOHITOPMHTOBHX
JTOCTIJIKCHB 32 TOKCOKapO3y KOTIB.

BucHoBku

JloBeneHO BHCOKY €(EeKTHBHICTh YIOCKOHAICHOTO
croco0y BH3HAYECHHS PiBHA KOHTaMiHAIll IHUCTaIHHOTO
BIIIUTy KIHIIBOK y KOTIB SHISMH TOKCOKap, SKUH
NOJIATa€e Yy HACTYITHOMY: CIIOCIO € MPOCTHM Y BHKOHaHHI
Ta He MOTypOye BapTiCHOTO o0JiaJiHaHHS Ta AePIUTHUX
pEaKkTUBIB, HaJHACHYEHHH 3alpOIIOHOBAaHMH (IIOTAHT,
IO 3aCTOCOBAHUHA Yy CHOCOOi, NPOSBISIE BHUCOKY
¢utoTanifiHy 3[aTHICTH BIJIHOCHO S€Lb TOKCOKap —
15,3 ex3 / mpoOy (3a konmBaHb Bif 6 10 33 ek3), ae ioro
Ppe3yIbTaTUBHICTH € BUIIOK0 Ha 29,4 Ta 88,2 % mopiBHAHO
31 CIT0COOOM-aHAIOTOM Ta €KCIpec-criocodoM; y crocoOi
BUKOPUCTOBYETHCS (MIOTALIHHUI PO3YMH, IO MPOSBIIE
KOaryJISIiiftHiI BIACTHBOCTI BiTHOCHO CTOPOHHIX PEIITOK,
SKUH TOJICTIIYE TPOLIEC MiKPOCKOMIT Ta BUSBICHHS iHBa-
31HHUX EJIEMEHTIB y MOJIi 30pY.

Kondukr inTepecis

ABTOp CTBEpJUKYE TPO BIJCYTHICTH KOHQIIKTY

iHTEpeciB 040 BUKJIAy Ta pe3yJibTariB
JIOCHIIKEHD.
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Foot-and-mouth disease (FMD) is a highly contagious viral disease caused by aphthovirus belonging to the family
of Picornaviridae. Although the primary viral infection is known to cause the typical clinical manifestations, such
as fever, salivation, and the formation of vesicles around the mouth, muzzle, teats, and interdigital spaces, the
breakage of these vesicles opens the entry for opportunistic microorganisms. The latter can greatly affect the disease
outcome, however, neither their spread, nor the species composition diversity among cattle herds in Iraqi have not
been adequately documented. Thus, the current study was aimed at isolating and identifying the secondary microbial
agents that complicate the foot-and-mouth disease lesions in cattle in Karbala province, Iraq. Following the rules of
asepsis, a total of one hundred smear samples were collected from the mouth cavity (n=50) and extremities (n=50)
of cows that had been clinically diagnosed with FMD on the basis of the sudden appearance of the disease classical
symptoms during its regional outbreak. The microbiological investigation showed a complex polymicrobial
community consisting of various opportunistic pathogens that were colonizing as well as infecting the primary viral
lesions. Moreover, the isolation of several pathogens from a single lesion was a common phenomenon. Among the
isolated bacterial pathogens, both Gram-positive and Gram-negative forms were well represented. Trueperella
pyogenes turned out to be the most predominant pathogen (18 % of total isolates). Pasteurella multocida was found
to be the second (16 % of total isolates) after I. pyogenes. Notably large percentages of Staphylococcus aureus
(14 %), both methicillin-sensitive and methicillin-resistant strains, as well as Escherichia coli (13 %), both
commensal and pathogenic strains, were found. Other bacterial pathogens that were significant enough to be
mentioned individually were Streptococcus dysgalactiae (7 %), Fusobacterium necrophorum (6 %), Pseudomonas
aeruginosa (5 %). Fungal pathogens were found less frequently. They were mostly Candida sp. (5 %), as well as
Cryptococcus sp. (3 %). It can be noted from these results that bacterial and fungal complications are not only
incidental but also common and significant complications that occur as a result of FMD infection. These secondary
infections play a vital role complicating the disease pathogenesis. Thus, this research confirmed the urgent necessity
of changing the paradigm in the treatment of FMD cases, introducing integrated and holistic treatment approaches,
beyond merely supportive therapy of the viral infection.

Keywords: foot and mouth disease (FMD), cattle, secondary infection, microbes, bacteria, fungi.

IHommpenHs i HACTIAKH BTOPMHHUX iH(eKuiil y Be UKol poraroi Xy100u XBopoi Ha siiyp
B yMoBax nposinuii Kepoesa, Ipak

M. A. K. Xamen' | @. Anb-Jlaymi® | A. X. Anbkata6® | A. K. 3a6in* | 3. K. [6parim®

! Koseuk BeTepuHapHOi
MEJNLVHY, YHIBEpCHTET
Kep6enn,

Kep6ena, Ipax

2 AnaMasIbChKHi KOJIEK
Ccrieliani30BaHuX MEIUYHHUX
Hayk, Kepbana, Ipak

3 Konepk 310poB’s Ta
MEIUYHOI TEXHIKH,
VYHiBepcuteT Anb-3axpaa,
Kep6ena, Ipax

4 Xinounii yHiBepcuTeT
Aunp-3axpaa,
Kep6ena, Ipax

5 BereprHapHa HaBYaIbHA
JiKapHs B TyOepHaTOPCTBI
Kepbena, MinicrepcTBo
CLIIbCHKOTO FOCIIOAapCTBA
Ipaky,

Kepbena, Ipak

Sluryp — BUCOKOKOHTAriO3HE 3aXBOPIOBAHHS SIKE BUKIIMKAETHCS BIPYCOM 3 poay Aphthovirus, 110 HalICKATH 10
pomunu Picornaviridae. Huni Biomo, 1110 nepBUHHA BipycHA iH(EKIis BUKIMKA€E TUTIOBI KITiHIYHI MPOSIBHU, TaKi SIK
JIMXOMAaHKa, CIMHOBMAUICHHS Ta yTBOPEHHsS BE3HKYJ HABKOJO POTOBOI MOPOXKHMHM, AIHOK Ta MIKMAJIbLEBOTO
MPOCTOPY B KOPiB. PO3pHB 1IMX BE3UKYJ BiIKpUBA€E BOPOTA iHQEKIIIT i1 YMOBHO-IATOTCHHUX MiKPOOPTaHi3MiB, sIKi
MOJKYTh 3HAYHO BIUIMBAaTH Ha IIPOTHO3 3aXBOproBaHH:A. He3Baxkarouw Ha Iie, MOIIMPEHHS 1 HACHTIAKH BTOPHHHHX
iH(peKLiil cepen Moromis’s BENMKOi poraTtoi XynoO,n XBopoi Ha silyp, B Ipaky He Oynu HaJe)KHUM YHHOM
3aJJOKyMEHTOBaHi. TakuM YMHOM, METOI NOCIHI/UKEHHs OyJ0 BUIUIMTH Ta iA€HTU(IKYBaTH BTOPUHHI MIiKpOOHI
areHTH, 10 YCKIIAIHIOITh Hepedir sypy y Beukoi poratoi xy1o6u B mposinuii Kep6ena (Ipak). {st gociimkeHHs
3 JIOTPMMAaHHSM TIpaBUJI acenTHKH Oyio BiniOpano 100 mMa3kiB i3 potoBoi nopoxxauan (n=50) Ta KiHLiBok (n=50)
KOpIB, SKAM KIIIHIYHO JIarHOCTYBAJIM SIIIyp Ha OCHOBI PAaNTOBOI MOSIBU KJIACMYHUX CHMIITOMIB 3aXBOPIOBaHHS Y
NepioJl PerioHANBHOTO cHanaxy XBOpoOH. MikpoOionoridyne IOCIIJDKEHHS MOKa3alo CKIAJHYy MOJIMIKPOOHY
acolialiro, MO CKJIANAEThCA 3 PI3HUX YMOBHO-TIATOI€HHUX MiKpOOPTaHi3MiB, SIKi KOJIOHI3yBalld Ta iH(IKyBamn
MEpBUHHI BipyCHIi ypakeHHs. [Ipu 11boMy BHAITEHHS OJTHOYACHO KiJIbKOX MATOTEHIB 3 OJJHOT'O BOTHUIIA YPAKSHHS
Oyno mommpenuM siBumieM. Cepell BUABICHHMX OaKTepiallbHHX ITaTOTeHIB Oyinm 1oOpe MHpeAcTaBiIeHi K
IPaMIIO3UTUBHI, TaK i rpaMHeraTuBHi popmu. Trueperella pyogenes BUsBUBCA HalimommpeHimum narorerom (18 %
BiJ 3araibHOI KifbKOCTI i3014TiB). Ha npyromy micui micnst 7. pyogenes BusBumucs Pasteurella multocida (16 %
BiJl 3aTaJIbHOT KIJTBKOCTI 130714TiB). Takoxk, OCTaTHHO BUCOKUM BHSIBHBCS BiICOTOK Staphylococcus aureus (14%),
SK METHLUTIH-9yTIMBHX, TaK 1 METHIWIIH-PE3NCTEHTHUX INTaMiB, a Takox Escherichia coli (13 %) sk
KOMEHCAIbHUX, TaK i MATOTeHHUX WITaMiB. IHIIMMH OakTepiadbHUMM IATOTEHAMH, SKi € JOCTATHBO 3HAUYIIUMHU
Oymu Streptococcus dysgalactiae (7 %), Fusobacterium necrophorum (6 %), Pseudomonas aeruginosa (5 %).
I'pubkoBi matorenu Oynu BusiBIeHi pimme, nepeBaxamu Candida sp. (5 %) ta Cryptococcus sp. (3 %). Omxe,
OakTepiasibHi Ta TpPUOKOBI YCKJIQJHEHHS € HE JIMIIEe BUIIQJAKOBUMH, aje¢ W IMOIIMPEHHUMH Ta 3HAYHUMHU
YCKJIaJIHEHHSIMH, [0 BUHUKAIOT SIK HAaCTi0K iH(pekuii smtypy. 1{i BropunHi iHdeKIii BiirparoTs )UTTEBO BAXKINBY
POJIb, YCKIIAQJHIOIOYH [TAaTOreHe3 3aXBOpIOBaHH:. [IpoBeneHe MOCIIDKEHHS MiNTBEpAMIO HArajabHy HEOOXiTHICTh
3MIHM TAPaUTMH B JTiKyBaHHI BUIAKIB SIIYDPY, BIPOBAKYIOUH iHTETPOBAHI Ta IITICHI MiAXO/H, IO BUXOIAITH 32
PaMKH JIMIIIE ITiITPIMYFO40i Tepartii .

Kuarouosi ciioBa: styp, Benuka porara xy06a, BTOpHHHa iH(eKis, maToreHu, 6akTepii, rpuou.

Biomiorpagiunmnii onuc nias uuryBanus: Xaweo M. A. K., Anv-[aymi @., Anekamab A. X., 3a6in A. K., 16pacim 3. K. TlommpeHHs 1 HacIiaKu
BTOPUHHHMX iH(EKLiH y BeInKo1 poratoi Xy 1001 XBopoi Ha siyp B ymoBax nposinuii Kepoena, Ipak. Scientific Progress & Innovations. 2025. Ne 28 (4).
C. 172-177.
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Introduction

Picornaviridae virus is a member of the genus
Aphthovirus, the foot and mouth disease virus (FMDV).
A tiny, non-enveloped, positive-sense single-stranded
RNA virus, FMDV has a genome of around 8500 bases
and is encased in an icosahedral capsid made up of four
structural proteins. Seven immunologically distinct
serotypes A, O, C, SATI1, SAT2, SAT3, and Asial are
present, which do not cause cross-immunity. Some FMD
virus serotypes have more variation than others but as a
collective group they contain over 60 strains. The disease
is endemic in most parts of Asia, Africa, the Middle East
and South America. Serotypes A and O are widely
distributed, SAT serotypes are mostly observed in Africa,
and Asial is currently only in Asia [1, 2].

The FMDV is primarily responsible for the initial
clinical sign in cattle, with vesicle formation and oral and
foot epithelium erosions. However, secondary bacterial
complications are primarily responsible for the major
economic losses and animal welfare concerns [3].

The predisposition to secondary bacterial infection
in foot-and-mouth disease is based on the total breakdown
of the host’s initial physical and immunological defenses.
Not only are the mouth, teats, and foot epithelial linings
physically affected through vesicle breakage but they
also become immunologically vulnerable. The FMD virus
has been reported to preferentially infect keratinocytes
and epithelial cells, resulting in widespread cytolysis [4].
Moreover, the virus is now also known to infect and
deplete some populations of dendritic cells and
macrophages directly in lesions and local lymph nodes
and thereby suppress the early innate immune response that
would otherwise keep infiltrating bacteria in check [5].

The characteristics of secondary infections have
moved from viewing them as simple contaminations to an
understanding of the complex synergisms in the
polymicrobial populations that colonize FMD lesions.
The isolation of the pathogens like Trueperella pyogenes
and Pasteurella multocida along with other microbes like
Fusobacterium necrophorum and Staphylococcus aureus
is not a coincidence. There is often a synergistic
association, particularly in connection with foot
abscesses. For instance, initial colonization by facultative
anaerobes will reduce the oxygen tension in the region,
providing it an ideal culture for such anaerobes as
Fusobacterium necrophorum [6].

The organism, in fact, produces leukotoxins that kill
host phagocytes, and T. pyogenes provides required
growth factors through its proteolytic activity.
This synergistic pathogenesis intensifies tissue necrosis
and pyogenesis, leading to more severe and refractory
clinical disease than would be caused by any of these
pathogens alone [7].

The aim of the study

The current study was aimed at isolating and
identifing the secondary microbial agents that complicate

the foot-and-mouth disease lesions in cattle in Karbala
province, Iraq

Materials and methods

In order to survey the dominant microbial species
causing these secondary infections in Karbala province,
the study was undertaken. Aseptically collected one
hundred smear samples of ruptured oral ulcers and foot
lesions, especially from interdigital space and coronary
band, of confirmed FMDYV infected cattle were from
various locations in Karbala province.

Standard microbiological techniques for the isolation
and identification of bacterial and fungal pathogens were
employed. The initial cultivation of the collected samples
was done on general-purpose media (nutrient agar, blood
agar, MacConkey agar) and selective media (e.g.,
Mannitol salt agar for staphylococci, Edwards modified
medium for Trueperella pyogenes, Sabouraud dextrose
agar with chloramphenicol for fungi).

Presumptive identification of the isolated cultures was
made on the basis of their colonial characteristics and
Gram staining. For fungal cultures, the identification was
made on the basis of their macroscopic and microscopic
characteristics.

Results and discussion

The microbiological culture showed a polymicrobial
population of complexity as presented in Table 1.

Table 1
Spread of microorganisms isolated from infected cattle

The organism Smear samples

Trueperella pyogenes 18/100
Staphylococcus aureus 14/100
Escherichia coli 13/100
Streptococcus dysgalactiae 10/100
Pasteurella multocida 16/100
Streptococcus agalactiae 9/100
Salmonella sp. 7/100
Candida sp. 5/100
Cryptococcus sp. 3/100
Non growth 10/100
Trueperella  pyogenes, Escherichia coli, and

Pasteurella multocida were some of the isolates, along
with  other opportunistic = pathogens such as
Staphylococcus aureus, Salmonella sp., Streptococcus
dysgalactiae, and other microbes such as Aspergillus sp.
and Candida sp. There were ten samples with no growth
due to some possible reasons like technical error during
inoculation, mishandling, incubation defects, and other
environmental factors.

The information provided in Table 2 is a crucial, site-
specific analysis of the secondary microbial flora
associated with foot-and-mouth disease lesions, which
shows characteristic ecological patterns for oral and foot
infection sites. This secondary colonization is not random
but is affected by anatomical, physiological, and
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environmental parameters, which have
implications for disease control and outcome.

important

Table 2
Spread of microorganisms isolated from infected cattle
depending on the sampling location

Smear samples

Isolated microorganisms

oral cavity affected hooves
Trueperella pyogenes 10 8
Staphylococcus aureus 9 5
Escherichia coli 9 4
Streptococcus dysgalactiae 5 5
Pasteurella multocida 7 9
Streptococcus agalactiae 5 4
Salmonella sp. 3 4
Candida sp. 4 1
Cryptococcus sp. 2 1
Non growth 3 7

One of the first things that emerge is the fairly even
representation of Trueperella pyogenes in oral
(10 1isolates) and hoof lesions (8 isolates). This
opportunistic nature is well established in necrotic tissue,
and its proteolytic enzymes and biofilm-forming
properties make it ideally suited to the devitalized tissue
of both sites. This observation is consistent with the
findings of [8, 9] that reported T. pyogenes as the most
prominent secondary invader in bovine interdigital
necrobacillosis and  mastitis, respectively, and
emphasized its non-specific tropism for compromised
epithelial barriers.

On the other hand, the distribution of Pasteurella
multocida indicates a notable disposition for lesions
involving the hooves, as shown by 9 isolates as opposed
to 7 ones from the oral lesions. This may be explained by
the fact that, due to the environmental contamination,
injuries on the feet often become exposed to soil and
manure, which often contain P. multocida. Moreover, the
ischemic and traumatic nature of severe foot lesions may
provide a suitable environment for its establishment. This
is supported by the study made by [8, 9], which showed
that P. multocida was more frequently isolated from
extremities’ infections than from oral lesions in cattle,
attributed to the environmental factors and traumatic
inoculation.

The spread of Staphylococcus aureus and Escherichia
coli was higher in the oral lesions than in the hoof lesions.
For S. aureus, it could be attributed to the fact that
the organism has a natural habitat in the nasopharyngeal
region and skin. These organisms could -easily
be transferred to the oral lesions through grooming,
licking, or even the act of feeding. The oral cavity
might provide a more favorable environment for the
growth of S. aureus due to the warmth and moisture.
The high prevalence of E. coli in the oral lesions could
be attributed to the fact that the organism has a natural
habitat in the perineal region. It could be transferred
to the oral lesions through the act of grooming the perineal
region. This could also be attributed to the fact that
the organism could be present in the feed and water.

This high spread of the organisms in the oral lesions
is in agreement with the study carried out by [11]
that reported a higher load of staphylococci and
enterobacteria in the oral lesions than in the cutaneous
lesions in FMD-infected cattle.

The isolation of fungal agents (Candida sp. and
Cryptococcus sp.), primarily from oral lesions, is a
significant finding. It suggests that mycotic overgrowth
may be precipitated by the disruption of the normal
mucous flora, the necrotic environment, and possibly the
immune suppressive effects of the primary FMD virus or
stress. Their presence, particularly in lesions that may be
treated empirically with antibacterial agents, signals the
risk for complicated, mixed infections that are not
responsive to antibiotic therapy alone. Recent literature,
such as the report by [12] on secondary infections in
bovine respiratory disease, has increasingly highlighted
the under-recognized role of fungal opportunists in
prolonged bovine illnesses.

The microbiological analysis showed a complex
polymicrobial community in lesions of FMD infected
cattle, which confirms the known pathophysiology of the
virus. FMD vesicle rupture creates extremely large portals
of entry in the oral cavity and feet epithelium, and
secondary colonization by a broad range of opportunistic
pathogens is possible [13]. The isolation of multiple
bacterial species, for example, T. pyogenes, E. coli,
and P. multocida, and fungi from the same clinical
samples strongly indicates the presence of the
polymicrobial infection environment and synergistic
interactions between bacteria may result from this,
which may worsen tissue damage, slow down the healing
process, and intensify clinical symptoms such as
mastitis and lameness [14]. The difficulty in the treatment
of FMD complications is highlighted by the existence
of a polymicrobial ecosystem, as it may be necessary
to address multiple pathogenic pathways simultaneously.

The extremely high prevalence of Trueperella
pyogenes (18 %) is consistent with its established
reputation as a leading opportunistic pathogen in bovine
disease. The bacterium is a facultatively anaerobic,
non-motile coccus which is a common mucous membrane
entry to the upper respiratory and urogenital tracts.
Its pathogenicity is mainly attributed to a highly
active exotoxin, pyolysin, which is a cholesterol-
dependent cytolysin and induces cell lysis by forming
pores in the membranes of host cells. T. pyogenes
also possesses several other virulence factors such
as fimbriae for adherence, a neuraminidase to cleave
protective  glycoproteins on  mucosal  surfaces,
and collagen-binding proteins that facilitate invasion
to deeper tissue. Its common occurrence among the FMD
isolates from lesions defends its position as a first-order
causative agent for secondary infection, where it is highly
present in abundance in the necrotic cells of the burst
vesicles [15].

These resulting deep, suppurative infections,
particularly pododermatitis in cattle feet and mastitis in
udder, are normally chronic and crippling, inducing
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severe prolonged lameness and decrease in milk
production, which are central causative agents for
economic losses during FMD outbreaks [2].

Similarly, the significant segregation of P. multocida
(16 %) stresses its ecological adaptability and virulence
beyond its classical application in bovine respiratory
disease (BRD). P. multocida is a short, Gram-negative,
facultatively anaerobic coccobacillus. Pathogenicity is
exerted through an elaborate array of virulence factors,
primarily the polysaccharide capsule, whose capsular
antigens A, B, D, E, and F determine its serogroup and
host tropism and disease manifestation.
Lipopolysaccharide (LPS) endotoxin, a potent stimulator
of inflammatory response, and adhesions and iron-
acquisition systems are also significant virulence factors.
For FMD, systemic stress and cortisol release secondary
to the viral infection can result in immune suppression,
ie., in dysfunction of neutrophils. This immune
compromised state allows P. multocida, as a commensal
in the nasopharynx, to translocate and infect localized
skin that is breached by the feet and mouth. Such
infections can lead to cellulitis, abscessation, and in
extreme cases, bacteremia and septicemic pasteurellosis,
thereby severely impairing the clinical outcome and
increasing the levels of mortality in infected herds [7, 16].

Significant issues concerning animal welfare and
public health are brought to light by the isolation of
pathogens from FMD lesions, including Salmonella sp.
(7 %) and E. coli (13 %), as well as S. aureus (14 %). The
large open wounds caused by ruptured vesicles are easily
contaminated by these organisms, which are common
residents of the farm environment and the gastrointestinal
system of cows. Their presence is the immediate indicator
of a severe violation of the normal cutaneous and mucosal
barriers, damaged by the prior infection with the virus.
Bacteremia, septicemia, and endotoxic shock are disease
conditions that have high prevalence rates in progressive
FMD disease infections particularly in young animals, as
predictors of mortality. Not only is the potential of local
colonization available in this invasion, but also the
mechanisms of the potential systemic spread [13, 14].

The result of such a serious polymicrobial disease is
painful and immobilizing, which greatly affects the
clinical outcome, and extends the convalescence period,
and is a significant animal welfare problem. The
incidence of the given zoonotic infections concerns public
health. Close contact with infected cattle or fomites
predisposes the transmission of the infection to
veterinarians, farm workers and other animals. The
environment of the farms is polluted massively with these
pathogens [17].

One of the risks is the development of such isolates
that would be resistant to popular antibiotics. S. aureus,
E. coli and Salmonella are a big concern due to their
ability to inflict infections in individuals that are difficult
to treat [18]. Moreover, E. coli and Salmonella species
directly endanger the food supply and may cause
foodborne disease outbreaks in case of the lack of control
measures. These findings therefore stress the importance

of proper biosecurity measures, the need to use personal
protective gear, when communicating with infected fauna,
and the importance of using antibiotic susceptibility
testing in the process of conducting effective treatment.

The detection of the fungal organisms, in this case
Candida sp. (5 %), is an important discovery which
reveals the severe physiological damage of the fungi by
FMD viral infection. This is in line with the theory that
immune compromised states such as lymphopenia
induced by the virus and systemic stress of an ailing fever
may enable commensal fungi to multiply [19].

The major FMD viral infection destroys the oral
mucosal, gastrointestinal tract barriers, killing the
epithelial protective layer and offering a physical niche
that is colonized by the fungi. Moreover, the extensive
use of broad-spectrum antibiotics applied to treat
secondary bacterial infections can destroy the normal
microbiota and leave bacterial competitors dead, which
makes the ecological vacuum allowing the development
of fungi especially Candida species [20]. The progress
from the infection to colonization has the capability
of inducing clinically apparent conditions such as oral
thrush that, besides impairing prehension are also capable
of further affecting the nutritional status of the animal.
More seriously, in systemically immune compromised
host the local infection can result in invasive systemic
candidiasis [21].

The disease is typically insidious and difficult to
diagnose antemortem, but it has the potential to lead to
disseminated microabscesses within the organs such as
the kidneys, liver, and abomasum and develop a fatal
outcome. The isolation of Candida sp.in 5 % of cases is
therefore not only a laboratory isolation but also a marker
for severely diseased animals at risk of a complex and
nonspecific fungal infection. It demands heightened
clinical suspicion and, in severe and non-reactive cases —
potential antifungal therapy, specifically in instances
where iatrogenic effects of earlier antibiotic therapy are
suspected [22].

Finally, 10 % non-growth cultures are a common
laboratory experience because of numerous reasons. Pre-
or concurrent antimicrobial treatment of the animals
before sampling would significantly reduce the number of
viable bacteria. Additionally, the bacteria with specific
nutritional requirements may not grow on standard media,
and antifungal or antibacterial compounds in the smear
transportation system can inhibit growth [23, 24].

Generally, a broad range of opportunistic bacterial
and fungal pathogens were isolated from the lesions of
foot-and-mouth disease infected cattle in this study.
The most frequent isolates, including 7. pyogenes,
P. multocida, S. aureus, and E. coli, were repeatedly
isolated, emphasizing their significant role in secondary
infection. Furthermore, the fungal organisms including
Candida sp. were also isolated. The complexity of
these polymicrobial infections is emphasized. Infected
herds suffer severe economic losses, prolonged morbidity,
and chronic lameness as a result of these secondary
complications.
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Conclusions

This research verifies the existence of secondary
bacterial and fungal infections as a common and
dangerous complication of foot-and-mouth disease in
cattle, creating complex polymicrobial biofilms on oral
and feet lesions. The isolation of important pathogens
such as Trueperella pyogenes, Pasteurella multocida,
Staphylococcus aureus, and Escherichia coli indicates a
clear opportunistic infection pattern that contributes to the
primary viral pathology. The specific information on the
spread for each location indicates the presence of specific
microbial communities, with staphylococcal and enteric
bacteria predominating in oral lesions and a higher degree
of environmental contamination with pathogens such as
P. multocida in hoof lesions. These secondary infections
directly affect the morbidity and serious clinical course of
the disease, as well as the convalescence period due to
delayed wound healing.

Therefore, a complex treatment approach must
incorporate specific antimicrobial treatment according to
local susceptibility patterns and strict site-specific wound
care practices. In any case, the treatment of these
secondary infections is crucial for solving animal welfare
issues and decreasing the significant economic losses
incurred during FMD outbreaks.

Prospects for further research. Future studies should
aim at investigating long time observations of lesion
development with and without specific intervention,
molecular analysis of virulence factors of the spread
isolates, and the assessment of particular antiseptic
regimens in outbreak settings.
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The results of studies are presented in the article on clinical signs and indicators of red blood cell count,
hemoglobin content, hemoglobin saturation of red blood cells, as well as white blood cell count in the blood
of domestic dogs with combined liver and kidney pathology. The study results of 37 spontaneously diseased
animals with the signs of renal dysfunction, acute hepatitis, chronic hepatitis, hypertrophic cirrhosis of the liver,

Poltava State Agrarian atrophic cirrhosis of the liver, and hepatolipidosis are presented. The aim of the study was to investigate the clinical
University, status of dogs and separate hematological parameters in dogs with liver disease accompanied by nephropathy.
Skovoroda Str., 1/3, The blood test results were statistically processed and compared with the parameters of ten clinically healthy dogs.

Poltava, 36000, Ukraine It was found that the acute course of hepatitis in case of nephropathy was characterized by hyporexia, hepatomegaly,

pain syndrome at palpation of the liver (100 %), polyuria, polydipsia (50—70 %), normochromic anemia (the number
of red blood cells was 27.7, and the hemoglobin content was by 40.8 % lower compared to the results of clinically
healthy animals). Chronic hepatitis was accompanied by hyporexia and depression (90—-100 % of animals), thirst
and polyuria (80 %), pain in the liver and kidneys at palpation, and the red blood cell count was by 21.5 % lower
than that of clinically healthy dogs and hemoglobin — by 20.4 %. Hypertrophic cirrhosis of the liver was
characterized by depression, exhaustion, hyporexia, vomiting, signs of nephropathy — polyuria, polydipsia, pain in
the kidneys at palpation (80 %), hypochromic anemia (MCH 19.2+1.21 pg), and leukocytosis (14.0+0.79 G/I).
Atrophic cirrhosis of the liver, in addition to the above mentioned signs, was accompanied by more pronounced
clinical signs of nephrosis (dysuria, pain syndrome). Hepatolipidosis was not accompanied by characteristic signs
of nephropathy and was characterized by sporadic hyporexia, anemia (P<0.01), and leukocytosis (P<0.05).
Keywords: diagnostics, dogs, liver, kidneys, combined pathology, clinical signs, erythrocytes, leukocytes.

Kuiniko-remarosnoriyauii cratyc co0ak 3a MOEAHAHOI ATOJIONII EYiHKU Ta HUPOK

C. O. KpaBuesnko | B. C. Pysmiko

VY cTaTTi NpeACTaBICHO Pe3yIbTaTH AOCIIIKEHB IO/I0 KIIIHIYHUX O3HAK Ta MOKA3HHKIB KITbKOCTI EPUTPOLIUTIB,

ITonraBebkuii gepxaBHUIN . . . . . . - . Ly
Aep BMicCTy reMorio6iHy, HACHYEHOCTI €PUTPOLIUTIB FEMOIIIO0IHOM, a TAKOXK KITBKOCTI JISHKOLMTIB Y KPOBI CBIHCHKHX

arpapHUil yHIBEPCHTET,

.. co0ak 3a MOEIHAHOI MATONOrii MeYiHKH Ta HUPOK. BUKIIageHoO pe3ynbTaTd DOCHIMKEHb 37 CIIOHTAHHO XBOPHX
M. Ionrasa, Ykpaina

TBapuH 3 03HaKaMH MOPYIIECHHsS (YHKIII HUPOK, 32 TOCTPOrO TeMaTHTy, XPOHIYHOTO TeHaTUTy, rinepTpodiyHoro
LUPO3Y NEYiHKH, aTPO(iYHOr0 UPO3y MEUiHKH Ta TeNATOMIIII03Y. METOr TOCHiKeHb OyJI0 BUBYEHHS KIiHIYHOTO
cTaTtycy co0aKk Ta OKPEeMHX Ie€MaTOJIOTIYHHMX IOKa3HUKIB y co0ak 3a XBOPOO MEYIHKH, L0 CYMPOBOIKYIOTHCS
Hedponariero. Pe3ynbraté J0CHIIKEHb KPOBI CTaTUCTUYHO OOPOOJICHO Ta MOPIBHSHO 3 TOKAa3HUKAMU ACCSITH
KJIIHIYHO 3/I0pOBUX cOo0ak. BcTaHOBIIEHO, IO TOCTpHWil mepedir remaTuTy 3a Hedpomarii XapakTepu3yeTbCs
TiOpeKci€ro, TenaToMeranielo, 00IL0BUM CHHAPOMOM 3a manbnanii nedinku (100 %), momiypi€ro, MO IHIICIEI0
(50-70 %), HOPMOXPOMHOIO aHeMi€lo (KIIbKICTh epuUTpOLUTIB Ha 27,7, a BMICT reMorio0iny Ha 40,8 % MeHIua,
TOPIiBHSHO 3 pe3yJIbTaTaMU KJIIHIYHO 3JI0POBUX TBapHH). XPOHIYHMI IeNaTUT CYNPOBOIXKYETHCS TIMOPEKCiero Ta
npurHidenHam (90-100 % TtBapuH), criparoro Ta nomiypiero (80 %), GoNFOUICTIO MEYiHKM Ta HUPOK 3a TMaNbIallii,
KIUJIBKICTh €pHTPOLMTIB MEHIIA 3a IOKA3HUK KIIHIYHO 310poBHX cobak Ha 21,5 %, a remorno6iny Ha 20,4 %.
IinepTpodiunuii MPO3 MEHiHKM XapaKTePU3YeThCS NPUTHIYCHHSAM, BUCHAKECHHSM, TilOpEKCi€l0, OIIOBAHHSM,
o3HakaMH Hedporatii — nosniypieto, o uiciero, 6oiouicTio HUPOK 3a nansnanii (80 %), rinoXpoMHO0 aHEMi€0
(MCH 19,2+1,21 ur) Ta neiikoruto3om (14,0+0,79 I'/1). Atpodiuauii (upo3 MEYiHKH, OKPIM BHIIEBKAa3aHOTO,
CYMPOBOKYETHCS OIMBII BHPQKCHUMH KIIHIYHHUMH O3HaKaMu Hedpo3y (mu3ypis, OOJIbOBHI CHHAPOM).
Iemaromninifio3 He CYNPOBOMKYETHCS XapaKTCPHHUMU O3HAKaMM He(pomartii, XapaKTepH3yeThCsl CIOPaIUYHOIO
rinopekcieto, anemiero (P<0,01) ta nefikorurozom (P<0,05).

KurouoBi ciioBa: miarHoctuka, co0aKku, MeviHKa, HUPKH, MOEIHAHA MaTOJIOTIs, KIiHIYHI 03HAKH, CPUTPOLUTH,
JIEHKOLUTH.
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Beryn

[Toennana, abo cymicHa, MaTOJIOTIS NEYiHKH Ta HUPOK
CYIIPOBOKYETHCSI PO3BUTKOM IATOJIOTIYHUX 3MiH Yy
HUpKax 3a pI3HUX 3axBOpIOBaHb nediHku. lle craH
OprafiaMy, 3a sKOTO (YHKIIOHaJbHa HEJOCTATHICTh
MEYiHKA Ta TIOB’S3aHI 3 [WUM KaTaOOJIuHI MpOIecH
CYTIPOBOIKYIOTHCS HAKONTMUYCHHSAM MPOIYKTIB LUTOJI3Y
TeMaTOUTIB Ta IHITNX TOKCHHIB y KPOBI, IO TIPU3BOIUTH
0 Toapa3sHeHHS MeMOpaH KiIyOoukiB HedpoHiB, ix
MOIIKO/DKEHHS, YPaXXEHHs HHUPKOBUX KaHAIBIIB Ta
JI0 PO3BUTKY Hedpomariii y BUIIIsAI TIIOMepyIoHeDpHUTY,
iHTepCcTHIIANBHOTO Hedputy Ta Hedposy. Taka B3aemo-
Qi TEYiHKM Ta HHUPOK 3a MATOJOTIYHOTO MPOIECY
omucaHa sK y MeOuuuHi JoguHd [12, 16], Tak i
y BETEpUHApHIA MEIHLMHI, 30KpeMa, y CBIHCBKHX
cobak [11].

OmHUM 3 ONHCAaHWX BapiaHTIB TaKoi MaTOJOTII €
rernaTopeHalbHUi CHHIPOM y co0ak, mo mnependadae
PO3BHTOK CTaHy HHPKOBOi HEJOCTATHOCTI Y TBAapHWH 3
TSOKKAM  3aXBOPIOBAHHSAM TIIEYiHKH. | emaTopeHanbHHI
CHHJIPOM € JIUIIE OIHI€I0 3 (JOpM B3a€MOJII MEYIHKH Ta
HHUPOK 3a cyMicHOT maToJorii [5].

VYV OGinpmocTi myOuikamiff, SK TpaBHiIo, MOBa Hie
PO TepMiHATBHUHA CTaH TBapHH, 3YMOBJICHHHA PO3BHT-
KOM TIeYiHKOBOi HEJOCTAaTHOCTI 3  YCKJIQTHEHHSIM
Hepposom [3, 13]. Hami mocmimkeHHS BKa3ylOTh Ha
Te, M0 PO3BUTOK MATOJIOTIYHUX 3MiH HUPOK y coOak
BiOYBa€THCS 3a PI3HUX XBOPOO MEYIHKH, IO XapakTe-
PHU3YIOTBCS PI3HHM CTYIEHEM 3alajbHOIO KOMIIOHEHTA,
TEpPMIHOM Tepediry Ta XapakTepoM IUCTPOPIUYHHX
nporeciB [1]. JlocmimkeHHS 3MiH KIHIYHAX CHUMIITOMIB
Ta TeMaTOJIOTIYHUX [IOKa3HHMKIB Yy co0ak 3a pi3HHX
3aXBOPIOBAaHb NEYIHKM HE BUCBITJIIEHI y BITUM3HSHHUX
okepenax iHpopmamii. Tomy Tema HOCHiIKEHHS €
aKTYyaJIbHOIO.

Merta gocaigxeHHst
Mertoro po6oTH OysI0 BHBYHTH KIIHIKO-010XiMigqHIHA

cTaryc cobak 3a MOEIHAHOI MaTONIOTIT MEYiHKH Ta HUPOK
y PI3HHX NPOSBaX NAaTOJOTIYHOTO MPOLECY.

Taoauns 1

Marepiauu i meToau

JlocnmipkeHHsT TPOBOJMIM B YMOBaxX HaBYAIBHO-
HayKOBO-BUPOOHHMYOT KJIIHIKM BETEPHHAPHOI METULINHH
[TonTaBChKOro JEpIKaBHOTO arpapHOrO YHIBEPCHUTETY,
Ha Kadenpi tepamii imeni mpodecopa II. 1. Jlokeca,
BIIpoaoBxk 20222024 pokiB.

O0’exTOM mOCHiKEeHb Oy CHOHTaHHO XBODIi
CBIHCBKiI co0aku, pi3HOTO BiKy, MOPiA Ta CTaTi, y SAKUX
Oyo [iarHOCTOBAaHO O3HAKHM 3aXBOPIOBAHHS ITCUIHKH
Ta HUPOK. TBapuH MOCIIKyBaIH KIiHIYHO, YIBTPACOHO-
rpagiuHO, 1a00paTOPHO AOCII/IKYBaJIM KPOB Ta Cevy.

3a pesyibraramH JIOCTIDKEHb Oysio chOopMOBaHO
JOCIHIHI TPYNH, BPaxOBYIOUM NEPBHHHY MaTOJIOTIIO
renaToOiniapHOi cUCTEMHU:

- cobakH, XBOpi Ha TENaTUT TOCTPOro mepeodiry
(n=10);

- co0aky, XBOpi Ha TEMAaTUT XPOHIYHOTO Mepediry
(n=10);

- cobaku
(n=10);

- co0aku 3a aTpo(hiYHOTO HUPO3Y MEUiHKH (n=4);

- cobakw 3a remnaTodinizosy (n=3).

JIst BU3HAYeHHsI KIIHIKO-TEMaTOJIOTIYHOTO CTaTyCcy
TBapUH BUKOPHCTOBYBAJIM KJIIHIYHI CHUMITOMH, Y KPOBI
BU3HAYAJIM: KiJTBKCTh EPUTPOLMTIB, BMICT T€MOTJIO0IHY,
HAaCHYCHICTh  epuTporuriB remoriobinom (MCH),
KUTBKICTD JIGHKOIUTIB. Y SIKOCTI KOHTPOJIO BHUKOPUCTO-
BYBJIH pE3YJIbTATH JIOCITI/PKEHb KIIHIYHO 310pOBHX
CBilicbKkHX co0ak (n=10).

CraructnuHy  oOpoOKy  pe3ynbTaTiB  eKCIepH-
MEHTAJIBHUX JIOCJIIPKEHb IIPOBOJMIM BHU3HAYCHHSIM
cepeaHboro apudmermynoro (M), fioro moxuOku (m) ta
piBHs BiporigHocTi (P).

3a TimepTpoiYHOTO [UPO3y MEUiHKA

Pe3yabTaTi Ta iX 00roBopeHHs

Pesynbratn mocimimkeHb CBim4aTh, MO0 y cO0ak 3a
MOETHAHOT TIATOJIOTIT TMEYiHKW Ta HHUPOK KITiHIYHI
CUMITOMH PI3HATHCS, B 3JICKHOCTI BiJ TEPBHHHOI
natoJorii (maéan. 1).

KniHiuHI CHMIITOMH MOE€THAHOT MATOJIOTIT MEYIHKK Ta HUPOK y co0aK

IlepBrHHI XBOPOOH MEYiHKH, YCKIAIHEHI IATOJIOTIEF0 HUPOK

TOCTPHUI TenaTur, XPOHIYHUH TEIATHT,

Kutiniyni cumnromMu

rinmeprpodivHmil MUPo3 aTpo(ivHIN UPO3 renaToimino3,

n=10 n=10 neyinku, n=10 MEYiHKH, n=4 n=3

KUIBKICTh % KiJIBKICTh % KiJIBKICTh % KUIBKICTh % KiJIBKICTh %
IIpurniueHss 10 100 9 90 8 80 4 100 1 33,3
Timopekcis 10 100 10 100 8 80 4 100 3 100
Tonigurcis 7 70 8 80 10 100 4 100 1 333
Tomiypist 5 50 8 80 10 100 4 100 - -
Kaxekcis - - 4 40 10 100 4 100 1 333
IxkTepuanicTs 6 60 4 40 5 50 1 25 - -
AHEMIUHICTS CIH30BHX 4 40 3 30 10 100 4 100 1 333
000JIOHOK
baroBanus 2 20 1 10 8 80 3 75 1 33,3
BomodicTs neiHKn 10 100 3 30 ) 20 3 3 B B
(npu masparii)
BosrodicTe HUPOK _ 3 5 20 3 30 3 75 3 3

(pu nanpnamii)
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3a roctporo mepeliry remaTHTy HepeBaXaH
CUMIITOMH YPa)K€HHsI IEYiHKW: TBApUHH OYyJIM IpPHUTHI-
yeHi, y 100 % cobak mopyunieHHi amneTur, Hajblarlis
NEeYiHKM CIPHYMHSIA OOJMbOBY peakiiro. Y OUIbIIOCTI
co0aK peecTpyBaJil CHpary, IKTEpUYHICTh BUIUMHUX
CIM30BUX OOOJIOHOK, Y TOJOBHHH TBAapHH — IOJIYpilo,
a 'y 40 % tBapuH — aHeMiuHicTh. Jlume y nBox cobax
BigMidanu OFOBaHHS, a MAJBIALS HIPOK HE CIIPHYUHSIIA
001160BOI peakiii y )OIHOT TBAPHHH i€l TPYTIH.

3a XpOHIYHOTO TeNaTUTy TIMOPEKCito Ta MPUTHIYCHHS
TakoX crocrepirann y Oimpmocti cobax (90-100 %),
y 80 % TBapuH Oyia BUpa)KeHa Crpara Ta MOJiypis, 110
CBIYUTH NPO TIOCHWICHHS Jiype3y BHACIINOK IHTOKCH-
Kallii mpoayKTaMu katabosi3My 3a 3anajieHoi NeYiHKH Ta
mopasueHHs HepoHis. Y 20 % cobak nmanbnaris HUpOK
Ta NEYiHKH chnpuuuHsu Oinb. [lepBuHHI renaromaTii
SIBJISIFOTH COOOI0 XBOPOOIUBU MPOLIEC, 30CEPEIKEHUIA Ha
MIEYiHIl, 1 BKIFOYAIOTh XPOHIYHUI TEMaTHT, SKUH MOXKeE
nporpecyBatu 10 nupo3y. OIHak BTOPWHHI TenaronaTii
BUHMKAIOTh 4Yepe3 NEepBUHHUI XBOPOOIMBHI Tpolec B
IHIIMX YacTHHAX OPraHi3My, i CyNPOBOKYIOTHCS HOPY-
IeHHSAM pobotu HUPOK [§, 18].

[TepeOir rineprpodiuHOro NUPoO3y MEYiHKK y coOaK
CYNPOBOXKYBABCS BUPA3HUMHU KIIHIYHUMH CHMIITO-
mamu. Tak, abGcomotHa Oinbmicte TBapuH (80—100 %)
Oynu TMPUTHIYEHUMH, BHCHAXEHUMH, CIIOCTEpIirayn
Tilo- Ta aHOPEKCito, ONFOBaHHS, TOJNIIUIICIIO Ta TOJi-
ypiro. CHMIOTOMH J>XOBTSHHII DPEECTPYBAIM IUIIE Y
MIOJIOBMHHU CO0AK JAaHOI IPYIH, 110 MOXE CBIIYMTH PO i1
PEeMITYIOUHI XapakTep Ha Tl KOMIEHCATOPHOTO BILIUBY
JUISTHOK pereHepanii mapeHxiMu medinku. Ll rimoresa
3HaXOJUTh MINTBEPKEHHsS Y CIEIajbHIN JiTeparypi.
30kpema, onucaHo AUC(YHKIII0 HUPOK SIK YacTe yCKIal-
HEHHS y TAaI€HTIB 3 TEPMiHAJIBHOIO CTAMI€I0 3aXBOPIO-
BaHHS TeEYiHKA. TakoX KOHCTaTyBalIM ITiJBHINEHI
3HAQUEHHS CEYOBMHU Ta KPEATHHIHY, IO TOSICHIOETHCS
MOPYIIEHHAM (PYHKIIIT HUPOK, ITOB’I3aHUM 3 IIUPO30M TIe-
YiHKH, dYepe3 3HIDKCHY 3HaTHICTh MEUYiHKA JEeTOKCH-
¢ikyBatn mKiamuBi npoxykTH [4, 7]. BogHouac, y Bcix
TBapHH CIIOCTEPirain 03HAKH aHEeMii.

Tadoaunsa 2

XapaKTepHOIO O0COONIHUBICTIO OyJa BiICYTHICTH 00O
3a Taiblamlii MeYiHKH, MPH HbOMY OOJIOYiCTh HHUPOK
nemoHcTpyBanu 80 % cobak. Lle cBiquuTh MpO 3HAYHMI
TPUBAJINH BIUIUB HA HUPKU TOKCHYHUX METAOOIITIB, II0
YTBOPIOIOTBCA Yy TEUIHIII 3a XPOHIYHOTO 3amalibHO-
JUCTpo(iYHO TPOIECy, SKAM € MUPO3 MediHku. Haii-
BIZIOMILIIOI0 TPUYMHOIO a30TeMii 3a LUPO3Yy MEYiHKH
€ (yHKIIOHANIFHA CyTUHHA HUPKOBA HEJIOCTATHICTD, sIKa
€ HemnpsMUM HAaCJIJIKOM TsDKKOI mepuepudHoi apre-
pilaJibHOT Ba30AMIIATAIII] 3 CYIYTHBOIO TIlIEPCTUMYIISIIIE0
MOTY)KHUX BA30KOHCTPUKTOPHHX CHUCTEM. YpakeHHs
HHUPOK, TIOB’s3aHE 3 LUM MEXaHi3MOM, MOXXE MAaTH
npepeHaiIbHy (HOpMy, I'elaTOpeHATbHUH CHHIPOM abo
KaHaJbLeBUHd Hekpo3 [10].

3a arpodiyHOro NIMpPO3y MNEYIHKM 3arajlbHUA CTaH
TBapuH OyB HE3aIOBUIGHMHA. 30Kpema, Y BCIX TBapHH
CIIOCTEpIrajy CUIIbHE BUCHAXCHHS, IOBHUH CIIEKTP ANC-
METICHYHUX CHUMIITOMIB, MOJIypil0, aHEMIYHICTh CIH30-
BHUX 000JIOHOK, y 75 % — cmopannune OmtoBanHs. Ciix
3a3HAYMTH, IO MPH LBOMY MaJbIALIS NEYIHKH B KOIHOT
TBapuHU He Oylia 0OJII0YOT0, TOMI SK MaJbIAIisl HUPOK —
6omoua y 75 % TBapus. lle miakpecmioe HeraTWBHUI
BIUIMB [IUPOTHYHHX 3MIH IEYiHKH He JINIIEe Ha QYHKIIO-
HaJIBHUI CTaH HHUPOK, a i Ha CTpykTypy Hupok. IIpo
1€ TaKOK BKa3ylOTh OKpeMi HayKoBi mmyOsnikamii [17].

OxpeMo ci1iJT 3a3HAYUTH 3MIHU KIIIHIYHI CHMITOMH 32
renatoiinizosdy B cobak. CrijJbHUM CUMITOMOM JJIS yCiX
cobak &aHOi Tpymu Oyia TilMOpeKcis, M0 3yMOBJICHA
MOPYIICHHSAM TpaBHOI QyHKII{ medinku. Jlume y oxHiel
TBapWHU CIIOCTEpiragd OiNbII BUpPa3HI CHMIITOMHU:
NPUTHIYCHHS, OJIOBaHHSA, TWOJITUICII0, KaXeKcilo Ta
aHEMIYHICTh BHIOAMHX CIM30BHX 000J10HOK. O3Hak
0OJFOUOCTI TIEYiHKU Ta HAPOK 3a TajbIIalii He BCTAHOB-
JIeHO. 3Ba)Kal04YH Ha HEBEJIHKY KiIBKICTh XBOPHX TBAapHH,
MOXKHA 3a3HAYUTH TEHJICHLIHHY 3aKOHOMIpPHICTH IIOJO
HE3HAYHOTO CTYIIEHIO BIUIMBY MOPYIIEHb >XHPOBOTO
oOMiHy Ha cTaH HHPOK y cobak. Lle Takox miaTBepIKy-
€ThCS1 HAYKOBUMHU IyOunikanisimu [7, 15].

Pesynbratit MOCIIPKEHb CTaHy TeMOIoe3y codak 3a Imo-
€THAHOT MMAaTOJIOT1 IEYiHKK Ta HUPOK HABEICHO Y maduyi 2.

[TokazHuKY cTaHy TeMomnoe3y KIiHIYHO 3J0POBHX Ta XBOPHX COOAK 3a MOE€JHAHOI MTATOJIOTIi IIEYIHKN Ta HUPOK

IlepBrHHI XBOPOOH NEUiHKH, yCKJIAJHEH] IATOIOTIE€I0 HUPOK

Kriaiaao ~ = 5 B v ~ v
INoxa3Huku 3JI0pOBI, TOCTpHIA TeMaTHT, XPOHIHHH FIHeprod)l.‘IHI/II/I arpodnqgnn 1po3 renaToNiminos,
0=10 =10 renarTur, LUPO3 MEYIHKH, MEYiHKH, n=3
n=10 n=10 n=4
Epurporum. T/ M+m 6,5+0,37 4,9+0,22%* 5,1£0,21** 4,740,28%%* 4,340,18%** 5,6+£0,56
PHIPOLHTH, Lim 4982 4,1-6.4 4,0-6,7 3,4-6,0 3,846 4.9-6,7
L eMOMIOBim. 1/t Mim  146,848,14 109,2+9,32%* 116,9+£3,08** 87,6+3,57*** 87,0+6,87*** 112,0+11,59*
? Lim 109-178 69-159 104-137 71-104 72-102 98-135
MCH. mr M=Em 22,8+0,69 22,2+1,82 22,9+0,56 19,2+1,21* 20,3+1,24 20,0+0,64
’ Lim 20-27,5 14,6-30,4 20,4-26,5 11,8-24,1 16,9-22,7 18,8-21,0

Tpumimru: *— P<0,05, **— P<0,01, *** — P<0,001, mopiBHs;HO 3 NOKa3HHKAaMH1 KIJIHIYHO 37I0POBHX TBapHH.

3a rocTporo renatuty y codak KUIbKiCTb €pUTPOLIUTIB
Oyuna Hrk4oro Ha 24,6 % (P<0,01) 3a moka3HUK KIIIHIYHO
3I0POBUX TBapWH, a BMICT reMornoOiHy — Ha 25,6 %
(P<0,01), mo cBigUUTE TPO PO3BUTOK aHEMIl.
[MpuunHaMu 1pOTO SABUIA MOXKE OYTH 3aNaIbHUI TIpoLeC
y TeYiHIl, M0 CYIPOBOIXKYETbCS TemomizoM. Ilpu
upoMy mokasHnk MCH He 3miHIOBaBCsS, TOOTO aHeMis
OyJa HOPMOXPOMHOIO.

3a XpOHIYHOTO 1epediry renaTtury KubKiCTh epuTpo-
uuTiB Oyna menior Ha 21,5 % (P<0,01), a remorsio6iny
Ha 20,4 % (P<0,01), 110 CBiqUUTH NPO MEHIIIE TOPYLICHHS
NPOLIECIB TeMOIOe3y, Y MOPIBHSIHHI i3 TOCTPUM 3amalib-
HUM IIPOLIECOM Yy TMEYiHI[. 32 XPOHIYHOTO TelaTHTy
aHEMisl MOSICHIOETHCS YTBOPEHHSIM 3allalIbHUX LIUTOKIHIB,
0 TMOPYIIYIOTh HOPMAaJbHE BUKOPHCTAHHS 3alliza Ta
CHHTE3 EpUTPOIIUTIB, SIK CBIUaTh OKpeMi myOumikarii [2, 19].
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Y cobak 3a TinepTpo¢ivHOro UMPO3y IEYiHKH, 3a arpodiuyHOro HMPO3y MEYIHKM PO3BUTOK aHEMil

yCKJIaJHEHOMY He(pHUTOM, pO3BUBajach aHeMis — B I[JIOMY BIiJIOBiIaB mpoliecaM, 10 BiAOyBaluch i 3a
KiJIbKICTh epuTpouuTiB Oyna MeHmoro Ha 27,7 %, rineptpodiyHOro I1MpO3y — 3MEHIIEHHS KIUIBKOCTI
remornobiny Ha 40,8 % (P<0,001), a MCH na 15,8 % epurpomutiB Ha 33,8 % (P<0,001), remornmoOiHy Ha
(P<0,05), mo Bkazye Ha 3Ha4HI MOPYLIEHHS I'€MOIIOE3Y. 40,7 %. Ilpu npoMy KIiHIYHI CHMOTOMH XBOpOOU HUPOK
3menmenHss MCH mosicHIO€TBCS, 3 OAHOTO OOKY, Ta iX ynmpTpacoHorpadidHi 3MiHN OyJIH OLTBII CyTTEBIUMH,
MOPYIIEHHAM CPHUTPONOE3y Ha T  IHTOKCHKAIi aHiX 32 TinepTpodidHOro IHUPO3y.

MPOXYKTaMH IMTONI3y TENAaTONWTIB 3a IHPOTHIHHX 3a remartomimigo3y, 0O CYIpPOBOMXKYBaBcS ypa-
MIPOIIECiB, PO IIO BKA3YIOTh TAKOX 3apyOiKHI MOCHTin- JKEHHSIM HHMPOK, 3MiHM NMOKa3HHUKIB IeMoroesy y codak
HUKH [9], a 3 HIIOTO — € HACIIIAKOM 3MEHILICHHS CHHTE3y NOJIATaNH JIWIIe y 3MEHIICHHI BMICTy reMoryioOiHy Ha
EPUTPOIIOETHHY Yy IOKCTarJIoMepyJsIpHOMY — amaparti 23,7 % (P<0,01). Lle moxe OyTH NHOB’s3aHO 3 TiNo-
HUPOK, 10 TPU3BOIUTH A0 3MeHIeHHsM 00’emy. lle pekcieto Ha (QoHI JMOMOOLTI3AIIHHOTO CHHIPOMY,
TOBOPHUTH MPO MOPYIICHHS 3JaTHOCTI HUPOK pearyBaTH 10 CYTMPOBOJIKYETHCS AePIIIUTOM 3aiTi3y, KOOATBTY, Mili
Ha TIMOKCII0 MiJABHIICHHSIM CHUHTE3Y EPHUTPOIOCTHHY, Ta IHIIMX PEYOBHH, HEOOXITHHUX JJIST TEMOCHUHTE3Y.

a TaKoXX MOPYIICHHSIM MeTabo1i3My 3aii3a Ta Bitaminy D. 3MiHH KIUJTBKOCTI JIEWKOLMTIB y KpoBi cobak 3a
Taki MexaHI3MH PO3BHUTKY aHeMil 3a NUPO3y MCUiHKH, MaToJIOTii TEYiHKHW, TO€THAHOI 3 XBOPOOOIO HHUPOK,
YCKJIaIHEHOMY  He(pHTOM, 3HAXOIATh  MIATPUMKY HaBeJICHO y maonuyi 3.

Yy HayKOBIi Tparli HayKoBIiB [ 14].

Ta6umusa 3
[Toka3HUKY KiJIBKOCTI JIGHKOIUTIB Y KPOBI KIIIHIYHO 3/I0POBUX Ta XBOPHX co0aK 3a MO€THAHOT NAaTOJIOTii NeYiHKH Ta
HUPOK

Kninigao TlepBrHHI XBOPOOU MEUYiHKH, YCKIIaJHEH] ATOJIOTIEI0 HUPOK
IToxasHuku 3JI0pOBI, TOCTPHIHA XPOHIYHUH rimepTpodivuamit aTpodivHmil P03 renaTonimaos,
n=10 renatuT, n=10 renatut, n=10 LUPO3 MeyiHku, n=10 MeYiHKH, n=4 n=3
Jlefikotutn, M#m  10,8+1,07 15,07+1,70% 14,541,22* 14,0+0,79* 6,6+0,90* 13,840,94*
I/n Lim 6,7-154 8,2-24,7 7,9-18,6 10,5-18,5 4,2-8,5 12,7-15,9

Tpumimxa: *— P<0,05, NOPIBHAHO 3 MOKA3HUKAMH KJTIHIYHO 3I0POBUX TBAPUH.

B ninomy y xBopux cobak crocTepiraii JeHKOINUTO3 KouduaikT inTepeci
pI3HOTO CTyNEHIO, B 3aJIe)KHOCTI BiJ 3amajibHOTO
KOMITOHEHTY 3aXBOPIOBaHHS Ta CTYINEHIO YpaKeHHS ABTOpH CTBEP/KYIOTH PO BiACYTHICTH KOH(IIKTY
HHUPOK. 3a TOCTPOTO IreNnaTUTy KUIbKICTh JEHKOIUTIB Oya iHTEepeciB 1100 iXHBOTO BHKJIAQy Ta pe3yJbTaTiB
outeinoro Ha 39,5 %, 3a MOKAa3HUK KIIHIYHO 30POBUX JIOCIiIKEHB.
TBapuH, 3a XpOHiYHOro rematury — Ha 34,3 %, 3a
rineprpodiyHoro nmposy mnediHnku — Ha 29,6 %, 3a References
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Urbanization processes are taking place in all regions of the planet. Large and small cities, megacities are being
created, which leads to the formation of an urban ecosystem with unique abiotic and biotic factors. All this has a
significant impact on the fauna and inhabitants of the urban environment. Special attention is paid to the formation
of parasite fauna in domestic dogs - typical representatives of the urban environment of a metropolis, among which

State Biotechnological a significant proportion are helminthiasis of the digestive tract, which have medical, sanitary and veterinary
University, significance. Lifetime diagnostics of these invasions is an important element of practical veterinary activity, the
Alchevsky Str., 44, success of which depends on the correct choice and competent application of appropriate laboratory diagnostic
Kharkiv, 61002, Ukraine methods. The purpose of the research is to determine the effectiveness of known coproovoscopic flotation methods

in the associative course of trichurises, toxocares and dipylidies. The research was conducted in the conditions of
the Private Veterinary Clinic "Dovira" (Kharkiv) and the Laboratory of Parasitology of the Poltava State Agrarian
University (Poltava). The flotation methods of Kotelnikov-Khrenov (with a solution of ammonium nitrate),
Sorokova (with a combined solution of calcium and ammonium nitrate), Petrenko (with a combined solution of
calcium nitrate, sugar and sodium chloride), Melnychuk (with a combined solution of calcium nitrate and sodium
chloride) were tested in the process of diagnosing parasitocenosis caused by parasitization of trichurises, toxocares
and dipylidies. It was established that the tested methods of coproovoscopy detected eggs of trichurises, toxocares
and cocoons of dipylidies with different indicators of invasion intensity. The most sensitive method for the
simultaneous detection of trichurises, toxocares and dipylidies, regardless of the exposures of coproprobes, was the
Melnychuk’s method, which exceeded the effectiveness of the Kotelnikov-Khrenov’s methods by 21.7-73.1 %,
21.9 % and 50.0-54.4 %; Sorokova’s by 21.2-30.9 % and 32.4-49.0 %; Petrenko’s by 27.6 % and 37.2-40.4 %,
respectively. The results obtained allow us to recommend the flotation method with a combined solution of calcium
nitrate and sodium chloride for effective coproovoscopic diagnostics of the associative course of trichurosis,
toxocarosis and dipylidiosis in dogs.
Keywords: parasitology, dogs, myxtinvasions, nematodes, cestodes, laboratory diagnostics, effectiveness

EdexTuBHicTh BiTOMHUX C10C00iB KONIPOOBOCKOMII 32 MIKCTIHBa3ili TPABHOI0 TPAKTY cO0aK

. O. KpuopyueHko

TIpouecu ypOanizaii BifOyBarOThCs y BCiX perioHax rutaHetd. CTBOPIOIOTHCS BEJIMKI Ta MaJli MicTa, METaroIicH,

epKaBHHUI . . . . . .
)1, P L IO TMPU3BOAUTH 10 (POPMYBaHHS MICBKOI €KOCHCTEMH 31 CBOEpITHUMH abiOTHYHUMHU Ta GIOTUYHUMHU (HaKTOpaMH.
010TeXHOJIOTTYHUIT . o . . ..

. Bce e YMHHUTH ICTOTHHI BIUIMB Ha (payHy, MEIIKAHI[B MiChbKOro cepenoBuina. OcoOnMBOI yBard 3aciyroBye
YHIBEpCHTET,

™. Xapkis, Vipaitia Q)opMyBaHHﬂ napasutohayHH y JOMaIIHIX cobak ~ THIIOBHX NPEICTABHUKIB MICBKOTO CepeIoBHIIa Meranonicy,
3-IIOMDXK SIKHX 3HAYHY YaCTKy CTaHOBIATH TEIbMIHTO3M TPAaBHOTO TPAKTy, IO MAlOTh MEIMKO-CAHITapHEe Ta
BETEpPUHAPHE 3HAYCHHS. 3a)KUTTEBA [[IarHOCTHKA IINX iHBA3iil € Ba)KJIMBUM €IEMEHTOM MPAKTUYHOI BETEPUHAPHOT
JUSUTBHOCTI, YCHIIIHICTD SIKOI 3aJIeKHUTh Bifl NPaBHIPHOTO BHOOpY 1 TPaMOTHOTO 3aCTOCYBAHHS BiJIIOBITHHX
croco0iB 1abopaTopHOi [IiarHOCTHUKH. MeTa [OCHI[DKeHb MOJsira€ y BH3HAYCHHI €(QEKTHBHOCTI BiIOMHX
KOIPOOBOCKOIIYHUX CHOCOOIB (oTamii 3a acouiaTHBHOrO Imepediry TPHXYpHCIiB, TOKCOKap Ta AMMLNiAI.
JlocimipKeHHsT NPOBOAMIM B yMOBax NpHBaTHOI BetepuHapHoi kiiHiku «JloBipa» (M. XapkiB) Ta jabopatopii
napasuroiorii IlonraBcskoro aepkaBHOrO arpapHoro yHiBepcurery (M. IlonraBa). BumpoOyBano crocobu
¢moranii KotempHukosa-XpeHoBa (i3 po3unmHoM amiauHoi ceniTpu), CopokoBoi (i3 KOMOIHOBaHHM PO3YHHOM
KaJbLieBol Ta amiayHoi cenitpu), Iletpenka (i3 KOMOIHOBaHMM PO3YMHOM KaJbLIEBOT CENITPH, IYKPY Ta HATPIIO
xyopuny), MenbHudyka (i3 KOMOIHOBAHHM pPO3YMHOM KAIbLIEBOI CEJITPH Ta HATPIlO XJIOPUAY) Y Ipoleci
JIarHOCTUKH Mapa3UTOLEHO3Y, 3yMOBICHOTO Mapa3UTyBaHHIM TPUXYPHUCIB, TOKCOKAp Ta AWMiNiAiil. BcraHoBneHo,
110 BUMPOOYBaHi CrIocoOu KOMPOOBOCKOIIT BHSBISUIH SIS TPHXYPHCIB, TOKCOKAp Ta KOKOHH AWUMIMIAIN 3 pisHUMH
MMOKAa3HUKAMHU 1HTCHCHBHOCTI iHBa3ii. HailOnbIn 4yTIMBHM 3a OJHOYACHOTO BHSIBICHHS TPHXYPHUCIB, TOKCOKap
Ta AWMU HE3aJle)KHO BiJl EKCIO3MINH KOMpompoO BUSBHBCS croci0 MenpHHYYKa, SKUil TNEpeBHIILyBaB
pe3yabTaTuBHICTH criocoOiB KotenpHukoBa-Xpenosa — Ha 21,7-73,1 %, 21,9 % Tta 50,0-54,4 %; CopokoBoi — Ha
21,2-30,9 % Ta 32,4-49,0 %; Ilerpenxa — Ha 27,6 % Ta 37,2-40,4 % BignoBigHo. OTpumani pe3yJbTaTH
JTO3BOJISIIOTH PEKOMEHIyBaTH (UIOTALiiHKI CrociO 3 KOMOIHOBAHMM PO3YHHOM KabILi€BOI CENTPU Ta HATPIIO
XJIOpHUAY Ui e(heKTHBHOI KOPOOBOCKOMIYHOI AIAarHOCTUKH ACOLIATHBHOrO Mepebiry Tpuxypo3y, TOKCOKapo3y i
JIUILTIAI03Y B cOOaK.

KurouoBi ciioBa: mapasuTosioris, coOaky, MIKCTiHBa3ii, HEMaTOAM, LECTOIM, JlabOpaTopHa [iarHOCTHKA,
e(eKTUBHICTh

Bi6aiorpadgiunuii onuc aias uurysanns: Kpusopyuenxo [i. O. EekTHBHICTD BITOMHX CIIOCO0IB KOIPOOBOCKOIIIT 32 MIKCTiHBa3ili TPaBHOTO TPaKTy
cobax. Scientific Progress & Innovations. 2025. Ne 28 (4). C. 183-188.
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Beryn
Pi3HOMaHITHICTP TBapHMHHOTO CBITYy Ta IIEBHI
KJIIMaTH4YHI  YMOBH  CIPHUSIIOTH  PO3BUTKY  BEJIMKOL

KIJIBKOCTI PI3HUX BHIIB Iapa3uTiB, OCOOJIMBO cepen
M’SICOITHAX TBApHWH, Yy SKUX JOMIHYIOTh Hapa3suTHYIHI
respMiaTH [1-5].

Hepinko remsMiHTO3M, 3a BIiACYTHOCTI MPaBUIEHO
oprani3zoBaHOi 00pOTHEOH Ta MPO(DITAKTHKY 3 HUMH, HA0Y-
BalOTh XapakTepy eH300Tii. CUTyamis momo mapasurap-
HUX XBOPOO COOaK y CBITi CBIIYHMTH MPO 3HAYHE TOIIH-
PEHHS TeJIbMIHTO3IB TPaBHOTO TPAKTy, 30KpeMa TPHUXY-
poO3y, TOKCOKAapo3y Ta AMIIIAIO3Y, /€ OKpPeMi 3 HHX
CTaHOBJIATh CEpHO3HY HeOe3MeKy He TUIbKU s aediHi-
TUBHOTO I'OCIIOZApsi, a M Il JIOJUHU. ToMy, BUBYCHHS
CaHiTapHO-EMiIeMI0IOTiYHOT Ta eMi300TONOTIYHOI CHTYa-
1i1 1010 TeBMIHTO3IB Cepe/l JOMAIIHIX cO0aK Ha CBHUX
TEPUTOPISX € aKTyabHOI0 Tpodaemoro [6—10].

Ha cporomuimHiil AeHP iCHYIOTH TEBHI TPYIHOIII
y BHOOPi HAMOLTBIT e()eKTUBHOTO T IMPOCTOTO Y 3aCTOCY-
BaHHI CHOCO0Y KOMPOOBOCKOIMIYHOI MIarHOCTUKU TeIb-
MIHTO3iB, SKHH MIr OM OJHOYACHO BHABIATH 1 OyTH
e(heKTHBHUM 3a MIKCTiHBa3ilf TPaBHOTO TPaKTy COOaK.
'V HayKOBil iTepaTypi MOBiTOMIIETHCS PO PO30IKHOCTI
B e(EeKTHBHOCTI PIi3HUX CIOCOOIB [iarHOCTHUKH 3a
UTYHKOBO-KHUIIKOBUX Mapa3uTiB y codak [11-13].

Cepen MeTOMiB, 3ampONOHOBAaHUX IS  KOTPO-
OBOCKOTIYHUX JOCIIPKEHb TBAPHH, HAWITOMIUPEHIIINMHU
METOJaMH BUSBIICHHS TEIBMIHTIB TpPaBHOTO TpPAaKTy
y cobak € neHTpudyrysanss-dotamnis [14], 3Buuaiina
¢utoranis [15] Ta MikKpoCKOIIYHE TOCHTIPKECHHS y HATHB-
HOoMy Martepiani [16]. € TOBITOMICHHS MpPO BHUCOKY
e(eKTUBHICTh 3alpPOIOHOBAHOI aBTOPAMU METOJUKH
TF-Test®, sika BusABHIacs e(EeKTHBHIILIOK, Hi 3arallbHO-
BimoMi Meroau (uoranii. Take 3HAYHE IIiIBUIICHHS
YyTJIMBOCTI 3alpOIIOHOBAHOI METOMUKH MOXe OyTH
0oOrpyHTOBaHa MOETHAHHIM PI3HUX HPOLECIB, TAKHUX SK:
30ip ¢QekanbHOrO Marepialy HpPOTATOM TPHOX JHIB 3
BUKOPHCTaHHSIM KOHCEPBYIOYOTO pO3YMHY; MOABilHA
¢utpTpanis 3i10paHMX 3pa3KiB; JBa €TalM MiATOTOBKU
KOIPOTIpoO — HEHTPUPYTYBaHHI-OCAHKEHHS 3 MOJAIb-
MM KOHIIEHTpYBaHHAM-(porariero [17]. 3okpema, 30ip
3pa3kiB (pekaiif mpoTATOM TPHOX IHIB 3 BUKOPUCTAHHIM
KOHCEPBYIOUOTO PO3YMHY 3HAYHO CIIPHSE MiABHIIECHHIO
BUSBJICHHS 30yJHUKIB TEIBMIHTIB Ta HaHIPOCTIIIHX.
Ie BinOyBaeThCst yepe3 pi3Hi OI0JOTIYHI IUKIH KOXKHOTO
BUJly TapasuTiB, JesKi 3 SKHUX MaloTh MepioAnYHY
eNiMiHaLlio s€b Ta OOUUCT. BomHOYAc, BUKOPHUCTAHHS
KOHCEPBYIOUOTO  pO34MHYy  30epirae  Mop¢oJiorito
napasuriB npotsiroM 30 AHIB Npu KiMHATHIH Temrepa-
Typi [18-20]. JlBomapoBi cuTa yCyBamOTh 4YacTHHY
(eKaNbHUX JOMINIOK, a JBOCTaAiiHE KOHIICHTPYBAaHHSI
napasuTiB — HEHTPUPYTyBaHHI-CETUMEHTAIIS 3 T10/alTh-
M KOHLECHTPYBAaHHAM-(IIOTALI€I0, 3HAYHO 3MEHIIYE
KiJIbKICTh JOMIIIOK, IO 3aJUIIIIINCS, @ TAKOX JO3BOJISE
BUMIUTATH 3HAYHY KUIBKICTh MPOMAraTUBHHUX CTaii
PO3BUTKY TEJIBMIHTO3IB Ta MMPOTO3003iB TPABHOTI'O TPAKTY
y cobak [17].

OTxe, HayKkoBa JiTepaTypa CBiI4HWTH, IO BHOIp
YyTIMBOTO METO/Y € (PYHIAMEHTAIbHUM JUIsl YHUKHEHHSI
HEMpaBMWIbHOI JIIarHOCTHKKA Ta JI03BOJIIE CBOEYACHO
BIIPOBAKYBaTH  €()EKTHBHI  MPOTpaMH  KOHTPOIIO
300HO3iB.

Meta aoc/aixKeHHA

Mera poboTH mossirae y BU3HaYCHHI €()eKTHBHOCTI
BIJOMHUX KOINPOOBOCKOIIYHUX CIOCO0IB (uioTamii 3a
acoILlaTUBHOrO Nepediry TpHUXYpHUCIB, TOKCOKap Ta
JTATTUTI A,

Martepianu i MmeToau

Poboty BukoHyBasm Bmpomomx 2025 p. B ymoBax
TIPUBATHOI BeTepuHapHOI KiIiHikK «JloBipay» (M. XapkiB)
ta naboparopii napasurosorii [loaraBchkoro nepkas-
HOTO arpapHoro yHiBepcutety (M. [TonTasa).

BunpoOyBano cnocobu ¢roranii: KotenpHukosa-
XpeHoBa (i3 pPO3YMHOM aMiadyHOi CEJITpPH, NHUTOMa
Bara 1,30) [21], CopokoBoi (i3 KOMOIHOBaHUM PO34H-
HOM KaJIbI[i€BOT Ta amiadHOl ceiTpu, muTomMa Bara 1,32—
1,34) [22], Tlerpenka (i3 KOMOIHOBaHHM POZYHMHOM
KaJIbIII€BOT CENITPH, IYKPY Ta HATPilO XJIOpUAY, MUTOMA
Bara 1,32) [23], MenpHIYyKa (i3 KOMOIHOBaHUM pPO3YH-
HOM KaJbIi€BOI CENITPH Ta HATPIIO XJIOPUAY, MUTOMA
Bara 1,34) [24].

Jlns mocinigy BUKOPHCTOBYBaiM (ekaiii Biax cobak
CTIIOHTAaHHO 1HBAa30BaHMX acCOIallicl0 30YAHUKIB TPHUXY-
pO3y, TOKCOKapo3y Ta MuIMiiifiody. Bchoro mposenecHO
180 xomponocmipkers (o0 15 KOXKHUM — crIocoOOM).
BiacroroBaHHs 3pa3kiB y KOXHOMY 3 (uoTauiiiHux
po3unHiB npoBoaAnIH BrponoBx 5, 10 Tta 15 xB. Kpure-
PIEM OIIIHKH CIIyTYBaJld HACTYITHI MMOKa3HUKHU: KUIBKICTh
MMO3UTHBHUX MPOO Ta CepeIHs KITbKICTh BUABICHUX SE€Ih
HeMaToJl / KOKOHIB IiecToji (IHTeHCHBHIicTh iHBa3ii, Il
(s€11B/T; KOKOHIB/T)).

MareMaTHYHHI aHAI3 OTPUMAHHX JaHUX ITPOBOIMIH
3 BHKOPHCTaHHSAM TIaKeTa NPUKIATHUX IIPOrpaMm
Microsoft Excel (Microsoft Corporation, Redmond,
Washington, US) nuisixoM BHU3HA4YeHHS CEPEIHBOTO
apudmernanoro (M), crangapTHoro BimxmieHHs (SD) ta
piBHs BiporimHocti (P) 3a JgomomMoror MeETOIWKH
0THO(AKTOPHOTO TUCIIEPCIHOTO aHai3y, BUKOPHCTOBY-
roun kputepiit dimepa.

Pe3yabTaTi Ta iXx 00roBopeHHs

[IpoBeneHUMH JTOCIIIPKCHHSIMH BCTAHOBJICHO, IO
HalOUIbI e(eKTHBHUM IIiJ 4ac J1abopaTopHOI KOINpo-
OBOCKOITIYHOI JIIATHOCTHKH TPUXYPO3HO-TOKCOKAPO3HO-
JATLUTIAI03H0T MIKCTiHBa3il y cobak BHSBHBCS CIIOCIO
MenbHu4YyKa, ¢ B SIKOCTI ()NIOTAHTY BHKOPHCTOBYIOTH
KOMOIHOBaHUH PO3YMH KAJBIIEBOI CENITPH Ta HATPIIO
xmnopuny (maén. 1).

Taxk, 3a BUKOpHCTaHHS croco0y MenmpHHYyKa HOTO
YyTIMBICTH 3alle)KHO BiJl KCIO3HWIlI  KOmpompod
BITHOCHO SI€I[b TPHUXYPHCIB, TOKCOKAp 1 IWMLTIIH
craroBuia 100,0 %, 100,0 % ta 80,0-100,0 %. Boxno-
yac, yymmBicTe criocoOy KotenbHuKoBa-XpeHOBa MpH
BUSIBJICHHI SIELIb TPUXYPHUCIB, TOKCOKAP 1 TUILTIIiH cTaHO-
suia Bignosiano 100,0 %, 100,0 % ta 40,0-80,0 %; cmo-
coby Copokosoi — 100,0 %, 100,0 % Tta 46,7-86,7 %;
cnioco0y Ilerpenka — 100,0 %, 100,0 % Ta 66,7-93,3 %.

Takox, 3a BHUKOPUCTaHHA croco0y MenpHUYIyKa
MMOKa3HUKN IHTEHCHBHOCTI TeNbMIHTO3HUX  iHBa3id
BUSBIJINCS HAWBUIMUMH 1 CTAHOBWJIM 3aJIC)KHO BiJ

Scientific Progress & Innovations e 28 (4)

184



ekcrio3uuii  3a Tpuxyposy — Big 54,7£21,0 nmo BUSIBUBCS MEHII e(eKTHBHHUM IIOPIBHSIHO i3 crocoOom
69,3+20,9 seup/r, TOKCOKapo3y — Bim 50,7+17,8 no MenbHUYYKa NIPY BUSIBICHHI S€Ib TPUXYPHUCIB 33 €KCHO-
84,4+43,6 seup/r, nmuminmigiosy — Big 15,6£6,6 10 sumii 5 xB — Ha 43,1 % (P<0,01), 10 x8 — Ha 31,7 %
25,8+10,0 kokoniB/r. Cmoci6 KotenpHrukoBa-XpeHoBa (P<0,01), 15 xB —Ha 31,3 % (P<0,01) (puc. I).

Tadmuus 1
JliarHOoCTHYHA Yy TIMBICT Pi3HHUX cItoco0iB (ioTamii 3a TeIpMIHTO3iB Y codax

g Yac BiZCTOIOBAHHS IuBa3iitai BusBIeHO MO3UTUBHUX IPOO
Cmoci6 ..
(hexapHOI cycneHsii CIICMCHTH eK3 %
TPUXYpPUCH 15 100,0
5 TOKCOKapH 15 100,0
AT T 6 40,0
TPUXYpPUCH 15 100,0
KotenpHukoBa-XpeHoBa 10 TOKCOKapH 15 100,0
AT T 8 53,3
TPUXYpPUCH 15 100,0
15 TOKCOKapH 15 100,0
AT T 12 80,0
TPUXYpPUCH 15 100,0
5 TOKCOKapH 15 100,0
AT T 7 46,7
TPUXYpPUCH 15 100,0
CopoxoBoi 10 TOKCOKapH 15 100,0
AT T 9 60,0
TPUXYPUCH 15 100,0
15 TOKCOKapH 15 100,0
AT T 13 86,7
TPUXYPUCH 15 100,0
5 TOKCOKapH 15 100,0
AT T 10 66,7
TPUXYPUCH 15 100,0
Ietpenka 10 TOKCOKapH 15 100,0
Bivzivinioniniy 12 80,0
TPUXYPUCH 15 100,0
15 TOKCOKapH 15 100,0
AT T 14 93,3
TPUXYPUCH 15 100,0
5 TOKCOKapH 15 100,0
AT T 12 80,0
TPUXYPUCH 15 100,0
TOKCOKapH 15 100,0
Menerirayxa 10 i 15 100,0
TPUXYPUCH 15 100,0
TPUXYpPUCH 15 100,0
15 TOKCOKapu 15 100,0
Ul 15 100,0
67,1 69,3
70
M KoTenbHUKOBa-
B Xpenosa
— M CopoKoBOi
M ]lerpenka
M4 MenbHU4yKa

5 xB 10 xB 15 xB

Puc. 1. [Toka3HUKHM iHTEHCHBHOCTI TPUXYPO3HOI iHBa3ii y co0aK, BUSABJICHI 32 BUKOPUCTAHHS Pi3HUX CHOCO0IB
KOTIPOOBOCKOTTi |
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Taky > TEHAEHIII0 BHUSBICHO 1 NPH MNOPIBHSHHI
cnoco6iB CopokoBoi, Ilerpenka Ta MenbHuYyKa, 1€
e(eKTUBHICTh OCTAHHBOTO OyJia OUIBII PE3yJIbTATHBHOO
IIPY BUJIUICHHI SI€Nb TPUXYPHUCIB 32 €KCHO3ULIT 5 XB — Ha
30,9 % (P<0,05) Ta 27,6 % (P<0,05), 10 xB — Ha 21,2 %
(P<0,05) Ta 15,2 %, 15xB — Ha 22,4 % (P<0,05) Ta
12,8 % BiAmOBIIHO.

Cmoci6 KotenpHHKOBa-XpeHOBa BUSBUBCS, TaKOX,
MeHII e()eKTHBHIM HOPIBHSIHO i3 cIOco00M MenpHnIyKa
IIpU BHUSABJICHHI S€I[b TOKCOKAP 3a €KCIIO3UIIi 5 XB — Ha
21,9 % (P<0,05), 10 xB —Ha 11,9 %, 15 xB — Ha 18,4 %
(P<0,05) (puc. 2).

Taky ’x TeHJAEHIi0 BUSBIECHO 1 NPH MNOPIBHSHHI
cnoco6iB CopokoBoi, [lerpeHka, ae X e(h)eKTHBHICTb NPH
BUJIJICHHI S€Ib TOKCOKAap Oyja HIDKYOK, HIXK CIOCIO

MenbHuuyKa 3a excro3uilii S x8 — Ha 7,1 Ta 4,5 %, 10 xB —
Ha5,91a4,7 %, 15 xB—mHa 13,6 Ta 7,3 % BiamoBiHO.

OnnoyacHo 3’sicoBaHo, 10 crnocid KoTenpHHKOBa-
XpeHoBa TOKa3aB MCHINI 3HAYCHHS MOKA3HHUKIB IHTCH-
CUBHOCTI JMITLIIII03HOT 1HBa31l MOPIBHAHO 13 CIIOCOOOM
MenpHu4yKa 3a ekcro3utii 5 xB — Ha 50,0 % (P<0,001),
10xB — Ha 544 % (P<0,001), 15x8 — ©Ha 50,4 %
(P<0,001) (puc. 3).

Taky ’X TEHAEHIIO BUSBJICHO 1 NPH HOPIBHSAHHI
cnioco6iB CopokoBoi, Ilerpenka, ie X epeKTHBHICT NPH
BUAIJICHHI s€Ilb TOKCOKap Oyjia HIDKYOIO, HIK CIIOciO
MenpHudyka 3a excro3unii 5 X8 — Ha 44,9 % (P<0,01) ta
40,4 % (P<0,01), 10 xB — Ha 49,0 % (P<0,001) Ta 40,2 %
(P<0,01), 15xB — na 324 % (P<0,001) ta 37,2%
(P<0,01) BinmoBiaHO.

90

80

70

60

50

40

30

20

10

5 xB 10 xB

M KoTenbHUKOBA-
XpeHoBa
14 CopoxoBoi

MJlerpenka

B MenbHUYYyKa

15 xB

Puc. 2. [Toka3HUKY IHTEHCUBHOCTI TOKCOKapO3HOT iHBa3il y cobak, BUSBIICHI 32 BUKOPUCTAHHS PiI3HUX CIIOCOOIB

KOIIPOOBOCKOTI{
30
258 M KorenbHUKOBa-
25 XpeHosa
20,4 # CopokoBOi
20
15,6 16,2 M Ilerpenka
15 13.8 :
12,2 12,8
86 93 93 10,4 - : ® MenpHnYyKa
10 ’ ’
7,8
5 a
0 i
5 xB 10 xB 15 xB

Puc. 3. [Toka3HUKY iHTEHCHBHOCTI AMITLTIIIO3HOI iHBa3ii y co0aK, BUSABJICHI 32 BUKOPUCTAHHS Pi3HUX CHOCO0iB
KOIIPOOBOCKOTTI{
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OTmxe, cBiTOBa JiTepaTypa JOBOAUTH aKTyaJbHICTbh
BUKOPHCTAHHS BUCOKOYYTJIMBHX, CPrOHOMIYHHX Ta
e(eKTHBHHUX METO/IiB KOIIPOOBOCKOIIIi ITij] 4ac JiarHOCTy-
BaHHJ [1apa3uTO3iB TPABHOTO TPakTy y codak [11-13, 17].
BoaHouac, Bkpait 00Mais TOBIIOMIICHD MO0 €(hEeKTHB-
HOCTI BiJIOMHX METO/IiB KOTIPOOBOCKOIIYHOT J1IarHOCTUKHU
MIKCTiHBa3iii TpaBHOTO TpPakTy y TBapuH. Tomy, Hamu
OyJI0 BCTAaHOBJICHO €(EKTUBHICTD (IIOTALIIHIX CITOCO0IB
3a MIKCTiHBa3ii, 0OyMOBJICHOI OJHOYACHUM Napa3uTy-
BaHHSIM TPHUXYPHUCIB, TOKCOKap i UMl y cobak.

BceranoBneno, mo BumpoOyBaHI CIOCOOM KOIpO-
OBOCKOMII BHSBISUTH SHI TPHUXYPHCIB, TOKCOKap Ta
KOKOHHM JMIUNIIA 3 PpI3HUMH TIOKa3HWKaMH 1HTEH-
cuBHOCTI iHBa3ii. HalOiMbII 9yTAMBUM 332 OJHOYACHOTO
BUMINIEHHS TPHUXYPHUCIB, TOKCOKap Ta  IWILTIIIN
HE3aJIe)KHO BiJI €KCIO3UIIIH KOPONpoO BUSABUBCS CIIOCIO
MenbHUYyKa, SIKAH TEPEBUILYBaB pPE3yJIbTATUBHICTD
cnocobiB  KorenpHukoBa-Xpenoa — Ha 21,7-73,1 %
(P<0,01), 21,9 % (P<0,05) Ta 50,0-54,4 % (P<0,001);
CopokoBoi — Ha 21,2-30,9 % (P<0,05) ta 32,4-49,0 %
(P<0,01... P<0,001); [lerpenka — na 27,6 % (P<0,05) Ta
37,2-40,4 % (P<0,01) BigmoBigHO.

B mocrymnHiii niteparypi € MoBiIOMIIEHHS PO BUIIPO-
OyBaHHS BIJOMHX METOIIIB KOIIPOOBOCKOIII, /I Mia Yac
BUSIBJICHHS HEMaTOAO3HO-TIPOTO30WHHUX acomiamii y
CBUHEH HaiOLIbIly e(eKTHBHICTh TOKa3aB METOJ
KortenpHukoBa-XpeHOBa 3 EKCHO3HUIEI0 KOMPONpoo
15 xpumH.  Takuii TepMiH BIICTOIOBaHHA HaJIaBaB
ONTHMAJBHI CTPOKH JUIsi CIUIMBAHHS MaKCHMAIIbHOTO
CICKTPY SEIb TEIbMIHTIB Ta OOIMCT HAHIPOCTIIIMX
oprai3miB [25].

OTpuMaHi pe3yJIbTaTH JO3BOJISIIOTH PEKOMEHIyBaTH
¢uoraniiHuii  cnoci® 3 KOMOIHOBaHMM  PO3YMHOM
KaJbI€BOT CENITPH Ta HATPIIO XIJIOPHUILY I ePEKTHBHOT
KOITPOOBOCKOTIYHOT JIIarHOCTUKHU acoIiaTUBHOTO
nepebiry Tpuxypo3y, TOKCOKapo3y i TUMiIi1i03y B cobak.

BucHoBku

JloBeieHO BHCOKY JMiarHOCTHYHY €(EeKTHBHICTH
croco0y MenpHIYyKa, A€ B SKOCTI (PIOTAHTY BHKO-
PHCTOBYIOTH KOMOIHOBaHHMH PO3YMH KaJIbIII€BOI CENITPU
Ta HATpil0 XJOPHAY, A dYac KOIPOOBOCOKITIYHOI
IIaTHOCTHUKH  TPUXYPO3HO-TOKCOKAPO3HO-AUILIII TI03HOT
MiKCTiHBa3il y cobak. Uytnusicts criocody MenbHHUUyKa
cranoButh 80,0-100,0 %, KorenpHukoBa-XpeHoBa —
46,7-100,0 %, CopoxkoBoi — 46,7-100,0 %, Ilerpenka —
66,7-100,0 %. Cnocid MenpHUYyKa IOKa3aB BUILY
Pe3yJIbTaTUBHICTh, HE3AJICKHO BiJl €KCIO3UILIH (oTaHTy,
IpH ONHOYACHOMY BHSIBICHHI S€Ib TPUXYPHUCIB,
TOKCOKap 1 QUM mopiBHSIHO 31 cnocodamu Korteb-
HukoBa-XpenoBa (Ha 21,9-73,1 %, P<0,05...P<0,001),
CopokoBoi  (ma  21,2-49.9 %, P<0,05...P<0,001),
[etpenxa (ua 27,6—40,4 %, P<0,05...P<0,05).

Kounduaikr intepeciB

ABTOp CTBEpJUKYE TPO BIJCYTHICTH KOHQIIKTY
IHTEpEeCiB 1010 BUKJIAAY Ta PE3yJbTaTiB JOCIIKEHb.
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Analysis of screening serological studies of bovine leucosis in separate districts of Poltava
region

O. Peredera®™ | R. Peredera | . Lavrinenko | I. Kolomak | M. Petrenko

Citation: Peredera, O., Peredera, R., Lavrinenko, 1., Kolomak, I., & Petrenko, M. (2025). Analysis of screening
Article info serological studies of bovine leucosis in separate districts of Poltava region. Scientific Progress & Innovations,
28(4), 189-195. doi: 10.31210/5pi2025.28.04.30

During the period from 2018 to 2024 in the Regional State Laboratory of the State Food Products’ Consumer
0.P e.redera Service in Poltava region, the monitoring studies of cattle stock blood serum for leucosis were conducted with the
E-mail: aim to prevent this disease according to the “Plan of conducting diagnostic examinations to prevent contagious
olena.peredera@pdau.edu.ua diseases”. To carry out epizootic screening, generally adopted (standard) methods of AGID and ELISA were used.
The results’ registration was made in nine districts of Poltava region: Hadiach, Chormukhy, Hlobyne, Zinkiv, Novi
Sanzhary, Dykanka, Velyka Bahachka, Hrebinka and Lokhvytsia districts. Insignificant increase in the share of
positively reacting to leucosis animals were found in Lokhvytsia district where the number of such animals made
0.1% of the total amount. As a result of investigations in 2022, 2023, and 2024, gradual increase in the number of
such animals was revealed in Hrebinka district. During these periods, the share of positively reacting cows made
0.5, 0.8, and 3.3 %, respectively. Stable tendency as to decreasing in the number of animals positive to leucosis was
observed in Hadiach, Chornukhy, Zinkiv, Novi Sanzhary, Dykanka, and Velyka Bahachka districts. The exact and
timely diagnostics of leucosis by using AGID and ELISA methods, which was conducted during the above
mentioned period, ensured the absence of animals serologically positive to leucosis in Hadiach, Chornukhy, Zinkiv,
Novi Sanzhary, Dykanka, and Velyka Bahachka districts of Poltava region in 2024. Timely revealing by AGID and
ELISA methods of animals positive to leucosis on the farms of different forms of property is crucial in the system
of measures to prevent bovine leucosis. The revealing of such animals is possible in different periods even on the
farms where for a long time all blood serum samples of cattle were negative. This can be connected with various
factors: the conditions of keeping, the effect of stress factors, the stock movement, purchase of animals, and long
incubation period, during which the specific antibodies to the causative agent are not detected. Therefore, planned
serological monitoring and the analysis of the obtained indicators are the basis for the prevention and prognostication
of the epizootic situation as to bovine leucosis.
Keywords: leucosis, cattle, serological studies, prevention.
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AHaJi3 CKPMHIHTOBHX CEPOJIOTIYHHUX JOCTIIKEHb JIeHK03y BeJIUKOI poraToi Xyaoou
B okpemux paiionax IlosraBcbkoi o0J1acTi

0. O. I1epenepa | P. B. Ilepenepa | I. B. JTaBpinenko | I. O. Konomak | M. O. ITerpenko

VY mnepiox 3 2018 mo 2024 poky B ymoBax PerionanbHoi nepikaBHOI jtabopaTopii [epKnpoacrokuBCIykOu B
o TonraBcekiii 06macTi 3rimHo no «IlnaHy mpoBeAEHHS AIarHOCTUYHUX JOCHIIKEHb MO MPO(QUIAKTHLI 3apa3sHUX
arpapHui yHIBEpCUTET, XBOpOO» Oynu 3/ifiCHEHI MOHITOPMHIOBI JOCIIMKCHHSI CHPOBATKM KPOBI IIOTOJIB’S BEJIMKOI poratoi Xynobu Ha
M. Tlosrasa, Yipaina JIEHKO3 3 METOI0 PO(IIAKTHKHU L[bOT0O 3aXBOPIOBaHHsL. [JIs1 IPOBEACHHSI €300 THIHOTO CKPHHIHTY 3aCTOCOBYBAIIH

3aralbHONPHUHATI (cTanmapTHi) Metopuku PIJ] Ta I®A. O6mik pe3ynbTaTiB Ta IX aHami3 3AIHCHIOBANIN y JEB’ATH
paiionax  IlomraBcskoi — obmacti:  [agampkomy,  YopHyxiBcbkoMmy, I'moOumHCBKOMY, — 3iHKIBCEKOMY,
Hogocamxkapcbkomy, [lukancekoMy, BemmkoGarauancekomy, I'peOinkiBcbkomy Ta JloxBuupkomy. Hesnaune
IiJIBUIIEHHS YaCTKU Pearyro4uX MO3MTHBHO Ha JICHKO3 BUSBIUIM Y JIOXBUIIBKOMY paiOHi, ¢ KiIBKICTh TaKHX
TBapuH cranoBuna 0,1 % Bix 3aranpHOI KimbkocTi. [locTynoBe 301bIIeHHS TAKHX TBAPHH B Pe3yIbTaTi JOCIIPKSHb
y 2022, 2023 Ta 2024 pokax BusBumiIH y I'pebiHKiBCbKOMY paidoHi. ¥ Iii Iepioin YacTKa pearyrounx KopiB CTAHOBHIIA
0,5, 0,8 ta 3,3 % Bixnosiguo. Criiika TEHIEHMIS MO0 3HWKEHHS KUIBKOCTI MO3UTUBHUX LIOJIO JICWKO3y TBApHH Y
nociiHuil mepion cmoctepiranacs y [amsnpkomy, YopHyxiBcbkomy, 3iHKIBCbKOMY, HoBocaHkapcbkomy,
JlukancekoMy Ta BenmkoGarauancekomy paiionax. TouHa Ta cBO€YacHa JIiarHOCTHKa jeliko3y Metogamu PIJI ta
IDA, mo Oyrna npoBeaeHa y 3a3HaYCHUH Iepios 3abe3neyria BiICyTHICTh CEPONIO3UTUBHIX 10 JIHKO3y TBapUH Y
Tapsupkomy, YopHyxiBcbkomy, 3iHKiBcbkoMy, HoBocamxapcbkomy, Jlukancekomy Ta BenmkoOarayaHcbkomy
paiionax ITonrtaBcekoi o6nacti y 2024 poui. CBoevacHe BusiBneHHs B P1J], IOA mo3nTuBHUX Ha JIEHKO3 TBApUH y
rOCIIOIapCTBaxX Pi3HOI ()OPMH BIACHOCTI € BH3HAYAIBHUM B CHCTEMi 3aXOIIiB NPOQITAKTHKH JICHKO3y BEIHKOI
porartoi xynoOu. BusiBiieHHsI Takux TBapUH MOXKJIMBE y Pi3HI IEpioay HABITh Y rOCIOJAPCTBAX, A€ TPUBAIHHA Yac
yci mpobu cHpOBaTKH KPOBi TBapHH OyiM HeraTHBHUMH. Lle Mosxe OyTH MOB’s13aHO 3 pisHUMH (aKTOpaMu: yMOBaMU
YTpUMaHHS, JIi€f0 CTPECOBUX YHHHUKIB, PyXOM IIOTOJIB’s, 3aKyIiBJICIO TBapHH Ta TPHBAIMM iHKyOariHHUM
mepiooM, miJ 4ac SKOro crenudivudi aHTUTINA 00 30yJHHKA HE BUSBILIIOTh. 1OMY IUIAHOBHW CEPOJIOTIYHMIA
MOHITOPHUHT 1 aHali3 OTPUMAaHMX ITOKA3HUKIB € OCHOBOIO JUISl NMPO(MIIAKTHKU Ta IPOTHO3YBAHHS €Ii300THYHOL
CHUTYyauii IoJI0 JIeHK03y BEJINKOI poraToi XyI00H.
Knrouoei cnosa: neiikos, Belmka porara Xy00a, ceposIoriqHi JOCTiMKEeHHS, TpoQiTaKTHKa.
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Beryn

B ocranHi poku B YkpaiHi Ta CBITi 3pociia aKkTyallb-
HICTh 300HO3iB, BAXIJIMBE MICIle cepell SKUX 3aiimMae
JIeWKO3 BENIMKOi poraTtoi xynobu [2, 6, 12]. 30yaHuxom
IbOTO 1HQEKIIHHOTO 3aXBOPIOBAHHS € OHKOTCHHUH,
PHK-BmicHwmit Bipyc pomunn Retroviridae [18, 21]. Bin
BHKJIMKA€E SH300THIHHM JIEHKO3 BETMKOI poraToi Xyaoow,
SIKHA € HaWBXJIMBIIIMM HEOIUIACTUYHHM 3aXBOPIO-
BaHHSM Y [IFOTO BHIY TBapuH. Y OiIbmIOCT] iHpiKOBaHOT
XyZnoOHW 3axXBOpIOBaHHS Ha paHHIX CTafjisx Mae 0e3-
CUMIITOMHHH IiepeOir, mo mnepenbadae Haa3BUYANHO
BHCOKI [TOKa3HUKH BUILICHHS Bipycy B 6araTboX IOITyJIsi-
iAX TBapUH CHOPUAHATIUBUX BUIIB [3, 24]. Biusbko
30 % 3 HUX JEMOHCTPYIOTh CTIHKHIl JiMQoIHUTO3 3
PI3HMMH KJIIHIYHMMHU HACJiJKaMH; JIMILE HEBEJIMKa 4ac-
TUHA TBapuH (MeHIIe 5 %) BUSBIISIE 03HAKU, XapaKTepHi
IUTA TEpMIHABHUX CTafii [24].

Jleiiko3 3aBmae 3HAYHUX EKOHOMIYHUX 30WTKIB Yy
rayry3i CKOTapCcTBa, OCOOJMBO Ha MOJIOYHUX (epMmax.
[psiMi BUTpaTH 3yMOBJICHI 3HWKEHHSIM MPOIYKTUBHOCTI
TBapWUH 1 TPHUBAIOCTI KUTTA KOpiB, HEMpsAMi 30UTKH
CHpUYMHEHI OOMEXEHHSIMH, IO HaKJIAJAIThCsA Ha
IMIIOPT TBapHH Ta MPOJAYKTiB TBAPUHHOI'O MOXO/KEHHS 1
3 HeOJaromojy4HUX IO Jieiko3y perioHiB [17, 23].
binpuricte  €BpONEHCHKMX  PETIOHIB  3arpoBaIiiIN
e(eKTUBHY Nporpamy JiKBijamii, IPOTE IMOLIMPEHICTH
3aJIMIIAETHCS. BUCOKOK Y BChoMY CBITi [9, 10, 23].

[TaTorenes xBopoOHM MOB'A3aHUH 3 YpaKEHHSIM MaJo-
IudepeHIifoBaHIX €JIEMEHTIB YepPBOHOTO KiCTKOBOTO
MO3Ky, BHACIZOK YOTO PO3MHOKCHHS JIMQOUIUTIB
Ha paHHIX CTafifiX PO3BUTKY CTa€ HEKOHTPOJIHOBAHUM,
a IX Jo3piBaHHA Ta JUQEpeHIamis He 3MiHCHIOETHCS.
VY pesynbraTi BigOyBaeThCs IHQUIBTpamis BHYTPIMIHIX
OpraHiB i TKaHHH He3pinmUMHU JimMdoruTamMu ta Gopmy-
BaHHS 3JIOSIKICHUX MATOJOTIYHUX OcepeKiB. [16, 24].

3rizHo 3 iHpopMmarieto Zhao et al. (2025), xeiiko3
BEIMKOi poratoi XynoOM BIEpHIe ONHCANH IIe ¥
1871 poui, onHak TOi 30y JHIKA BCTAHOBUTH HE BAAJIOCH.
Jlume y 1969 pomi Oyno igeHTH(hIKOBAHO Ta ACTAIBHO
0XapaKTepH30BaHO BIpyC, IO CIPHYHMHSE 3aXBOPIO-
BaHHA [26]. Ha choromHimHiii JeHb JIEHKO3 BEIHUKOI
poratoi XynoOu MmommpeHuid B 0araTbOX KpaiHaX CBITY,
Jie IepeBaXal0Th IHTEHCHBHI LIJISIXM OTPUMAaHHS MOJIOY-
HOi mpoaykuii. Bunankm neliko3y Bemmkoi poraroi
Xyzobu peecTpyroTh y kpainax Amepuku, CKaHIWHABIi,
HenTtpansHoi €Bponu, Ha bim3skomy Cxomi [4, 13, 22].
Ile TOSCHIOETBCA CXWIBHICTIO 30yIHHKA BHKJIHKATH
3aXBOPIOBAHHA Yy TE€HETHYHO BH3HAYEHUX BHCOKO-
MIPOIYKTUBHUX MOJOYHUX KOPIB OKPEMHUX TIOpix Ta
niHii [14, 16]. Zhao et al. (2024) BcTaHOBWIIH, TIIO TIOIITH-
PEHICTb JIeiiKO3y BeJIMKOi poraroi XynoOH, B NPOBIHIIT
Xenanb [enTpansrnoro Kuraro Bigmosigana 3,4 % (95 %
CI 2,2-5,1). HocnimxeHo Oyio 668 kopiB Ha 9 depmax.
[Tpu upoMy BUALIAIM YOTHPH TEHOTHITH Bipycy [27].

3rifHO 31 CTaTUCTUYHUMHU MOKa3HUKaMHU, HaBeje-
uuMu Dagnaw et al. (2025), yacTka TBapuH, iHQIKOBaHHX
Bipycom ureiiko3y B IliBHiuHIH Amepuii ~43 %, Asii
~17 %, Adpumi ~14 %, IliBmenniit Amepuri ~10 %,
€sporni ~4 %. IlynoBana mommpenicts = 19 % (95 %
CI 16-23 %) [15]. Rahman et al. (2023) omucyioTh
3HaYHE TIOIIMPEHHS Jeiko3y y Ilakucrani cepen
OyiiBomis [19].

3a manumu Yarchuk et al. (2017), nepmmit miarep-
JUKEHWH BHUIaJIOK B YKpaiHi 3adikcoBano y 1953 poui B
XapkiBcbkili obOmacti [25]. Biaroai B Ykpaini mpoiiec
€Mi300TUYHOTO MOHITOPHMHTY JICHKO3y BEIMKOI poraroi
XyZ0OU KOHTPOJIIOETHCSI Ha JIEPKABHOMY PiBHI; 3aX01u
JarHOCTHKH, MPO(QIUTAKTHKY Ta JIKBigalii bOTO 3aXBO-
PIOBAHHS PETYIIOIOTHCS 3aKOHOIABYNMH Ta HOPMATHB-
HUMH JOKyMEHTaMH. 3TigHo [HeTpykuii 3 mpodimakTuku
Ta O3JOPOBJICHHS BEIIMKOI pOTaToi XyIOOH Bix JEHKO3y
(2007) mo nmie Ha CBOTOAHI, 3aX0AW NPOPITAKTHKU
OCHOBAaHI Ha CEpOJIOTIYHOMY MOHITOPUHTY YCHOTO IOTO-
JIiB’sI BEIMKOT pOTaTOi Xy 100U, 10 AOCSIIIIO MECTUMICSY-
Horo Biky, B PIJ] (peakmis imyHOmaudy3ii B arapoBomy
reni), IPA (imyHO-dpepmeHTHHMI aHamiz) abo IIJIP
(monimepasHa naHuorosa peaxuis). Cxemu ceposoriy-
HOro MoHiTopuHry Ha ocHoBi PIJ] ta I®A onwmcani B
nirouiit iHCTpykuii. B ocHOBI BiIMIHHOCTI CXeM cepo-
JIOTIYHOTO MOHITOpHHTY (CKpHHIHTY) Ha ocHOBi PIJ] Ta
IDA 3aknaneni pi3Hi IPOMIKKH 1 KpaTHICTh AOCIIIKEHb.
e moB’s3aHO 3 PI3HOIO TOYHICTIO PE3YNBTATIB ITHX
peakmiii. BusiBreHHs cnenn¢idHMX aHTHTIT BKa3ye Ha
HasBHICTp 30ygHMKa B opra”i3mi. Taki TBapuHHU
BBA)XAIOTHCSl XBOPUMH, IX MOXYTh YTPUMYBAaTH HEBHUI
4ac i30JIbOBAHO BiJ| 0Jaronoiy4Horo crajga abo Hampas-
JISIIOTH Ha 3a0iit HeraitHo [5].

Meta IlOC.]IilDKe]—[]—[SI

Merta nmocnipKeHHS Tosraia B 3/AiHCHEHHI aHaTi3y
CEPOJIOTIYHOTO CKPHHIHTY JIEWKO3y BEIHKOI poraroi
Xynobu B okpemux paiionax IlonraBcekoi obmacti y
2018-2024 poxax.

Martepianu i MmeToau

JlociipKeHHsT TPOBOJMINCH B yMOBax PerionanbHol
JepxkaBHOT Jlaboparopii  JlepKIpoacnoxuBciy k01 B
[NonraBcekiit obmacti. st mpoBeeHHs €Mi300THYHOTO
CKPUHIHTY 3aCTOCOBYBAJIM 3arajbHONPUHHATI (cTaHnap-
tu3oBaHi) Metoauku PI/] ta I®A. O6mnik pe3ynbTatiB Ta
ix aHami3 3miicHIOBANM y AeB’ATH paiioHax IlonTtaBcekoi
obmacti: Tamsmpkomy, YopHyxiHCBKOMY, ['10OWH-
cpKkoMy, 3iHKiBcbKOMY, HoBocamxapcekoMy, JlnkaH-
cpkoMy, Bemmkobarauancekomy, I'peOiHKIBCBKOMY Ta
JloxBunbkomy. JlocmimkeHHST 3IIHCHIOBANN 3TiAHO IO
«[Inany mnpoBelneHHs IIarHOCTUYHHMX JOCIIKEHb 110
npodigakTUIl 3apa3HUX XBOPOOY.

Pe3yabTaTi Ta iX 00roBopeHHs

3rimHo 3 maHuMu, omyOmikoBanuMmu Korniienko
et al. (2020), y 2008-2019 pokax B ymoBax jaboparopii
BETEpUHAPHOI MEAWIMHHU OyJI0 JOCHI[HKEHO ITOHAJ
46 MinpiioHIB MPoO CHPOBATKU KPOBI BEIUKOI poraToi
XyJI00H Ha HAsIBHICTh CHIEIM(DIYHMX aHTUTLI J0 30y AHUKA
€H300THYHOro Jjeikozy Meromamu PIJ[ Ta IDA.
VY pe3ynbpTarti NiarHOCTUYHUX JOCIIIKCHb, IO 3/1HCHIO-
BaJINCS BIIPOAOBXK 26 pokiB B YkpaiHi Oyno peabisito-
BaHo 10519 rocmomapcte [8]. OTpumani maHi IIOAO
JMUHAMIKH €Mi300THYHOTO MPOLECY CBiMYaTh, MO Haii-
BUIIHH KOe(illieHT 3aXBOPIOBAHOCTI OYB 3adikcoBaHUH y
1998-2000 pokxax i cranoBuB 3,7-4,3%. HaiBummuii
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piBeHb 3axBoproBaHocTi Oyio 3adikcoBaHo y 1997—
2000 poxax. Bin 3HaxomuBcs y Mexax 11,8-15,3%.
Kinbkicts Boraum iHQeKIii BIIPOIOBK JOCIIIKYBAHOTO
nepiogy BusBIsuiacs y mexax 90-270. Ilik kigbkocTi
HeOJIaromnolyyHux TocCloJapcTB npumnagae Ha 1994—
2003 poxu. Y 1994 pomi ix mamiwyBamocs 2346, a mo
2003-ro moka3HHWK 3MeHIMBCS a0 1 247 TocmomapcTs.
VY nelt nepion OyJio BHIyYEHO TOHAJ YOTUPH MUTLHOHH
TOJIiB BETTMKOT poraroi Xyao0u, BiJ 3araabHOi KiJbKOCTI
TIOTOJIB’SI. ABTOPH BBaXKalOTh II€ MEPIIOTPUINHOIO
3HIDKEHHS YaCTKH IMO3UTUBHUX Ha JICHKO3 TBapuH [8].

3a nanumu PerionanbHOl nepxaBHOi J1abopatopii
HepxnponcnoxuBcayxk6u B IlonaraBcekiii  06nacri,
y 2018 pomui maHoB1 10CIIDKEHHSI CUPOBAaTKU KPOBI BiJl
BEJIMKOI poraToi XymoOu 3ailicHroBanucs meronom PIJ]
(maén. 1).

Tabauus 1
Pesynpratn maboparopHux mociimkeHs B [TonTaBebkiit
obmacri 3a 2018 pix meromom PIJ]

o Berworo ITo3uTHBHO
Paiton .
JOCIIIDKEHO P00 pearyouux mpod

Tapsupkuit 22093 431
YopHyXiBCEKUH 2968 39
T noOuHChK Uit 12410 96
3iHBbKIBCHKHIA 11784 22
HoBocanxapcbkuit 3654 79
JlukaHChKUH 4039 17
Benukobarayancekuit 10372 36
I'pebinkiBecpKmit 3053 2
JIoXBUIIbKHIA 7477 7

Bcwvoeo 77850 729

PesymbraTe  mocmikeHbp CBig4aTh, M0 HAHBHILY
YaCTKy MO3WTHBHO pEarylounx TBaphUH BHSBISIH Yy
Hosocamxkapcekomy paiioni — 2,1 %. Jlocuts BHCOKHM
uei mokasHuk OyB y [amsupkomy paitoni — 1,9 % Ta
Yopuyxiscekomy — 1,3 % (puc. 1).

V¥ [ukaHcbkoMmy Ta BenmkoOarauancekoMy paifoHax
YacTKa TO3WUTHBHUX mpo0 Maibke He Bixpi3HsIacs,
ajie TOCIiPKYBaHE MOTOJIB’ Sl IO KUTBKOCTI BIAPI3HAIOCS
cytTeBo. B /lukaHcbkoMy paiioHi, [ie 4acTKa MO3UTUBHHUX
mpo6 cranoBmna 0,4 % KiTBKICTh JOCITIKEHUX TBapWH

Taoauns 2

craHoBwia 4039 romiB. Y BenukobGarauancekomy,
3a yactku 0,3 % KUIBKICTh JOCHIPKYBaHMX Ha JIEWKO3
TBapuH ckianano 10372 ronosu. HaliHIKYI MOKa3HUKH
oynu 3adikcoBani B ['peOiHKiBCbKOMY Ta JIOXBUIIBKOMY
paiioHax, 1o nopisuioBaio 0,06 % ta 0,09 % BinIOBITHO.

Bcwvoeo

Jloxeuywvkuii

I'pebinkiscvruil

Benukobaeauancokuii

Jluxancokuii

Hogocanoicapcoruii

3invkiecoruti
Tnobunceruti
Yopuyxiecokuil

N

Taosyvrutl l

0 0,5 1 1,5 2 2,5

Puc. 1. BincoTok mo3UTHBHO pearyrodoi Ha JICHKO3
BEJINKO poraToi xyznoou B ymoBax [lonraBchkii
o0acTi 3a pe3ynbTaTaMH JOCTIKCHb CHPOBATKH
kpoBi meromgoMm PIJI (2018 pik)

Sx 1 B 2018 pomi, JOCTiIKEHHS BEJIHKOi POraroi
Xyno6u Ha jneiiko3 y 2019-2021 pokax Tako>x IpOBOIH-
JIMCS 3 BAKOPUCTaHHSAM MeToy Ha ocHOBI PIJ[. OtpumaHi
PE3yNbTaTH JOCHTIIKEHh BUCBITIICHO B maodauui 2.

Pesynbratn taboparopHux nociimkens B [lonraBebkiit obmacti 3a 2019-2021 poku metomom PI/

2019 2020 2021
Paiton . TO3UTUBHO . TIO3UTUBHO . TO3UTHBHO
RO pearyounx npoo RO pearyounx mnpoo A peary4ux mpood

Tagspkuit 5779 174 2790 10 2224
YopHyXiBCEKUH 2104 46 1651 48 968 16
T'no6unchkuit 2517 61 2318 5 1527 21
3iHBKIBCHKUI 3644 15 2008 5 1646 4
HoBocanxapcbkuit 2742 51 1499 18 1000 15
JlukaHCHKHA 904 8 650 10 524 0
BenukobaradancbKuit 1500 42 1207 20 881 0
I'pebinkiBepKmit 605 0 461 0 353 0
JloxBupkuit 2190 15 2164 4 1566 0

Bcvozo 21985 412 14748 120 10689 62

Sk cBiguaTh JaHi JOCHiKeHb, y HacTyrmHuid 2019 pik
TEeH/ICHITiS TIOI0 3HIDKEHHS KUTBKOCT] TIO3UTHUBHO Pearyrodrx
B PI/] TRaprH B ['amsmbkoMy paiioHi 30epiranacs (puc. 2).

Crnix BiAMITUTH IO KUIBKICTB OCTIIKYBaHOTO
TIOTOJIB ST BENIMKOI poraToi XyaoOHM y HbOMY paioHi 3

2019 mo 2020 pix 3MeHmMIOCS YJIBiYi, a KUIBKICTH
pearyrounx 3HmM3WIaca y 17,4 pasu. Y 2021 pomi Kinb-
KIiCTh pearyroyux Ha JICHKO3 y IbOMY pPaiOHi CTAaHOBHJIA
0,2 % Ha T 3HIWKEHHS JOCIiIKYBaHOTO TOTOJIB’SI Ha
566 romis.
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Taoayvkuil
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I

Puc. 2. BiicoTok MO3UTHBHO pearyovoi Ha JIEHKo3
BEJINKO poratoi xyzoou B ymonax [lonraBchkiii oosacti
3a pe3yJbTaTaMu J0CIiKeHb MeTooM P1J]
(2019-2021 poxkwn)

Ha ppyromy Micmi mo KiBKOCTI TO3HTHBHHUX Ha
neko3 cupoBaTtok KopiB 'y 2019 pomi 0y Bemuko-

Taoauna 3

OarayaHChKHMI paiioH, B sikoMy pearytoui y PIJ] mosu-
TUBHI TBapuHH cTaHoBmwin 2,8 %. 3 2019 mo 2021 poui
MOTOJIIB S BEJTUKOI poratoi Xy mo0u, 1o JOCHiIKYBaI0Cs
MeTozioM PIJ] y iboMy paiioHi 3MEHIIIIIOCH Maibke yIBidi
(8 1,7 pa3u), a mo3UTHUBHO pearyrouux TBapuH y 2021
poti He OyJ0 BHUIBIICHO.

VY Juxancekomy paiioni y 2019 pomui mociimkeHHIO
nigmsarano 904 ronosu, y 2020 — Ha 254 TONIOBH MEHIIE
(650). He3paxkatoun Ha 3MEHIIICHHS KiJTBKOCTI JTOCITIKE-
HUX CHpPOBAaTOK, YacTKa MO3WTHBHUX MpPO0 HaBHAaKH
migummiaacs Ha 0,7 %, 1 cranoBuia 1,5 %, mo Moxke
BKa3yBaTH Ha 3aBe3¢HHs HOBHX TBapuH. Y 2021 pori Ha
TJII HE3HAYHOI'O 3HMKEHHS KUTBKOCTI KOPiB 10 524 roiis
no3uTuBHUX y PI/] cupoBaTOK HE BUSABIIAIM.

Amnaroriyna curyanis BigOyBasiacs B YopHyXiBCh-
KoMy pationi. ¥ 2019 poni mpu mocnimkensi 2104 npo6
BUABJICHO 2,1 % mo3utuBHUX. [Ipy 3HMKEHHI 3aTabHOTO
MOTOMIB S 10 AociimpkyBanocs meronom PIJ] Ha 32 %,
Jo 1651 ronoBU KibKICTh MO3UTUBHHUX TPOO MPH LEOMY
cranoBmia 48, mo Biamosinano yactmi 2,9 %: 3a pik ek
noka3uuk migBuniuees Ha 0,8 %. Y 2021 poui Ha T
3HIDKEHHS KUIBKOCTI JOCIHIKEHUX IIpo0 CHpOBAaTOK
Ha 683, yacTka MO3WTHBHUX 3HU3MiIaca Ha 1,3 % Ta
cranoBuia 1,6 %.

VY JloxBunpkomy paiioni y 2019 pomi y pe3ynbTari
nociimpkeras 2090 npo6 BUABISAIM 15 pearyrodmx, o
Bignosigamo wactmi 0,6 %. Y mactymuomy 2020 porri
KUTBKICTh TIO3UTHUBHO pearyrounx TBapHH 3HU3MIIACS Ha
11 Ta cranoBuna 4 xopoeu. Lle Bimmosimano 0,1% Big
3arajbpHOi KUTbKOCTI po6. Y 2021 pomi y JloxBULIBKOMY
paiioHi He OyJI0 BUSBIICHO OJHOI HO3UTHBHOI IIPOOH.

V 3iHKiBcbKOMY paiioHi 3a JOCIiIKEHHS TIOTOJIB S y
3644 roniB metonom PIJ] yacTka pearyrounx Bianosigaia
0,4%. B mnopanpmioMy, TpH 3HMKEHHI KIJIBKOCTI
JociikeHb Ha 1636 mpo0 gacTka pearyrounx 3HU3WIACh
yaBidi, i gopisaroBana 0,2 %. Leit BimcoTok 3amummuBcs
He3MmiHHNM y 2021 porri.

Ha Bimminy Bix monepennix pokis (2018-2021 pokn),
y mepiox 3 2022 mo 2024 pik IIIaHOBI JOCHTIHKCHHS
CHpPOBATKH KPOBI BiJI BETHKOi poratoi Xy1o0u Ha Jieitko3
3IiMICHIOBAJINCS 3 BHMKOPHCTaHHSM METOJAYy Ha OCHOBI
IDA, (maébn. 3).

Pesynbratu maboparopHux gociimpkeHs B [lontaBebkiii obmacti 3a 2022-2024 poku metonom [OA

2022 2023 2024
Paiton . TO3UTUBHO . TIO3UTUBHO . TO3UTHBHO
AT pearyounx npoo AT pearyounx mnpoo A peary4ux mpood

Tagspkuit 5999 5651 3449 0
YopHyXiBCEKUH 2173 0 1875 0 1000 0
I'noOuHChK Uit 5480 42 4717 14 4407 5
3iHBKIBCHKUI 5577 20 4890 8 2191 0
HoBocanxapcbkuit 450 0 700 0 450 0
JlukaHCHKHA 2736 0 2626 0 2089 0
BenukobarayanchKuit 4075 0 8028 0 4867 0
I'pebinKiBChKHit 2494 13 2481 21 1212 40
JloxBUIbKHIA 2846 0 2497 0 2551 21

Bcvozo 31830 75 33465 43 22216 67

Pesynbratn, orpmmani Ha ocHOBI IDA BKa3yroTh
Ha 3HIKCHHS YacTKH Pearylouux MO3UTUBHO TBapUH
y Oimpmocti mociimkyBaHuX paifoHiB IlonTaBchKoi
obmacti. Tak, Bupomosxk 2022-2024 pokis, y [agsip-

KoMy, YopHyxiBcrkoMmy, HoBocamxkapcrkomy, [uKaHCh-
KoMy, Benmmkobaragancekomy Ta JIOXBHIIEKOMY paifoHax
He Oylo BHSBIEGHO IO3UTHBHUX Ha JIEWKO3 TBapuH

(puc. 3).
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Puc. 3. BincoTok mMo3uTHBHO pearyrodoi Ha JIeHKo3
BEJIMKO poraToi Xynoou B ymoBax [lonTaBchkiit obmacti
3a pe3yJbTaTaMu JOCIiKeHb MeTojoM [DA
(2022-2024 poxn)

Y TI'noOuHCBKOMY palOHI KUIBKICTh ITO3UTUBHHX
TBapuH 3HWXKyBanmacs. Y 2022 poui mpu JOCHiIKESHHI
noroutiB’st KumbkicTio 5480 roniB YacTka pearyrodux
MO3UTHBHO TBapuH ckmagana 0,7 %. Y HacTynHOMY,
2023 pori KUTBKICTh MOTOJIB’ S, JOCTIHKEHOTO METOIOM
IDA 3ausmnacs Ha 763, i cranoBuna 4717 ToJ1iB BEIMKOT
poratoi xynobu. Cepen Hux 14 TBapuH pearyBaiu B [OA
no3utuBHO. Lle ctanoBumiio 0,2 % Bij 3aranbHOI KiIBKOCTI
moromiB’s. Y 2024 pomi MO3UTHBHO pearyBajio JIHIIE
0,1 % Bin 4407 nocnimxkenux npod. KijbKicTh ocTaHHIX
3a pik 3HM3IWIOCA Ha 310.

30UIbIeHHsT KUTBKOCTI pearyrouux TBapuH B DA
criocrepirajiacs y 1Box paiionax IlonraBcekoi o0nacri.

VY I'pebinkiBcbkoMy paiioHi y 2022 poui y pe3ybTaTi
nociimxeHHs 2494 npo6 cCHPOBATOK KPOBI MO3UTHBHHUX
B I®A HamiuyBanocs 13, mo Biamorixano 0,5 %. B Hac-
tymHOMY, 2023 pormi meit Bimcorok mopiBHioBaB 0,8.
KinmpkicTh JOCTIIKEHAX TPOO MpU IIFOMY 3MCHIIUIIACS
Ha 13.Y 2024 poti Ha T1i 3MEHIICHHS JOCTIIKSHUX P00
yaBii, 10 1212, KibKiCTh MO3UTUBHUX NPOO 3pocia Ha
2,5 % Ta cranoBmia 3,3 % Bif yCiX TOCIHIKCHHX.

Y JloxBumpkoMy paitoni y 2022 ta 2023 pomi cepo-
Mo3uTUBHUX TBapuH B [IDA He Oyno BusBICHO. Y
2024 pomi Ha TJIi HE3HAYHOTO 30iMBIICHHS MOTOJIB S
YacTKa MO3UTUBHUX poO ctaHoBmia 0,8 %.

3rinHo 3 nmanmmu Korniienko et al. (2020), micis
2014 poxy KimpKiCTH (epM i3 BHUMAgKaMH JIEHKO3Y

TpPUMaeTbCsl Ha JyXe HU3bKOMY pIiBHI — 3a3Buuail He
Oinpme pecsitu. Yuncno iHdikoBaHoi Besnmkoi poraroi
XyZ00u TakoX ICTOTHO CKOPOTHJIOCS 1 TEHep CTaHOBUTH
npubiIM3HO 2 THCSYI TONiB Ha pik. BomHouac temnu
O3/IOPOBJICHHS TOCIOJAAPCTB PI3KO BHAJIH: SKIIO Y
1998 pomi ix 6ymo 1307, To mo 2014-ro 3ammmmmocs
yme gotupu. CXoXi 3MiHH CHOCTEpITaloThCs W MIOH0
BUOpakyBaHHS TBapuH: y cepeamHi 1990-x Bmmydammn
cotHi THCAY TomiB (321 178 y 1995-my Tta 558 649 y
1997-my), Tomi sk y 2014 poui mel MOKa3HUK JieOBE
MIEPEeBUIINB OHY THCSITY — 1124 TonoBu [8].

Korniienko et al. (2020), HarosomytoTs, 0 KiJib-
KiCHE 3MEHLIEHHs MOTOJIIB’Sl BKa3ye Ha BWJIYYECHHS 3i
CTajia XBOPHX Ha JIeliko3 TBapuH [8]. 3rifHo 3 pe3yibTa-
TaMM HAIIUX JIOCII/PKEHb, CBOEYACHE BHIIYYEHHS CEepo-
JIOTIYHO IO3MTHBHUX TBApHH Yy TOCIOJApCTBAX pPi3HOL
(bopMu BIACHOCTI IIfICHO € BU3HAYaJIbHUM B CHCTEMi
3aX0/IiB MPOQITaKTUKA JIEHKO3Y BEIUKOI pOraToi Xymoou.
AJe BUSIBIICHHS TaKWX TBapWH MOXIIMBE y Pi3HI 4acOBi
Mepioy HaBiTh y TOCMOJAPCTBAX, /¢ TPUBAINHN Yac yce
TIOTOJIB ST BEIMKOi poraroi XynoOm Oyio HEeraTHBHUM
TP JOCIHIIpKEeHHI Ha Jeiiko3. Lle mor’s3aHo 3 pi3HUMHU
YMHHUKaMH: YMOBaMH YTPUMaHHs, JI€I0 CTPECOBUX
YHHHUKIB, PyXOM IOTOJIB s, 3aKymiBiicio TBapuH [1, 7].
®dakropu pU3MKY B OCTaHHI POKH JIETAILHO BUBYAIOTHCS
Ta BUCBITNIIOIOThCS 3apyOikHuMuU aBTopamu [11, 20].
OnuH i3 OCHOBHHX (DaKTOPIB — TPUBAIHMN 1HKYOAI[IHHUIA
nepiof JIeiiKo3y BEIMKOI poraToi Xyao0u, miJ] 4ac sKoro
cnenn(ivHi aHTUTINIA T0 30yTHUKA HE BUABISAIOTH. TOMY
IDTAHOBHUH CEpPOJIOTIYHNI MOHITOPWHT 1 aHami3 OTpHMa-
HUX MOKA3HUKIB € OCHOBOIO MPO(LIAKTUIHNX 3aXO0/IiB Ta
MPOTHO3YBaHHS eIi300THYHOI CUTyalii I0J0 JIeHKO3y
BEJIMKOI poraToi Xymo0u.

BucHoBkH

VY nepiox 3 2018 no 2024 poky B ymoBax Perionains-
HOI Jiep>kaBHOI Jlabopatopii ep>KnpoacnoxKuBCITyKOH B
[onraBchkiii obmacti Oynu HpoOBeAEHI MOHITOPHHIOBI
JOCIHIJDKEHHSI CHPOBAaTKM KPOBI TOTOJIB’S  BEJIHMKOT
poraroi xymoOum B JeB’atu paifonax IloaraBcekoi
obmacti. Cepen HHX HE3HAYHE IIBUIIECHHS YaCTKH
pearyounx NO3WTHBHO Ha JIEWKO3 BUSIBISUH Yy JIOXBHIG-
KOMY paioHi, NIe KiJbKICTh TaKMX TBapHH CTAHOBHJIA
0,1 % Bix 3arampHOi KimbKocTi. [TocTymoBe 30imbIIEHHS
TaKUX TBapMH B pe3yJbTatTi jgociiukeHsp y 2022, 2023
ta 2024 pokax BUsBWIN Y [ pebiHKIBCbKOMY paiioHi. Y wi
Hepioay yacTka pearyrouux kopiB cranosmia 0,5, 0,8 ta
3,3 % BigOIOBIAHO.

Criiika TEHIEHLIs 100 3HMKEHHS KITBKOCTI MO3H-
TUBHHMX Ha JIeiiKo3 TBapuH crocrtepiranacs y [ansub-
KoMy, YopHyXiBcbKOMY, 3iHKiBCcbKOMY, HoBOCamkapch-
KoMy, Jlukancpkomy Ta BennkobarauancekoMy paifoHax.
TouHa Ta cBO€YacHa JiarHOCTHKA JIelko3y Metonamu P1]]
ta IDA, mo Oyma mpoBeneHa y 3a3HaYCHHH Nepiof
3a0e3neymia BiJICYTHICTh CEpOINO3UTHBHUX Ha JICHKO3
TBapuH y [agsupkomy, YopHYXiBCBKOMY, 3iHKIBCEKOMY,
Hogrocamxkapcbkomy, Jlukancekomy Ta BemukobOaradas-
cpkoMy paiionax ITonraBcekoi obmacti y 2024 pori.

CBoeyacHe BusBieHHs B PIJI, IPA mo3utuBHUX
TBapHH y TOCIOJApCTBaX pi3HOI (GopMH BIIACHOCTI €
BHU3HAYAJHHUM B CUCTEMI 3aX0/1iB MPO(PIITAKTHKY JIEHKO3Y
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Bennkoi poraroi XynoOu. BusiBieHHs Takux TBapuH
MOXIJIMBE Yy pi3HI NepioJu HaBiThb y TOCIOAApCTBaX, €
TpHBaNUii 4ac yci Ipodu CUPOBATKU KPOBI TBApUH OyJn
HeraTuBHUMHU. lle Moxe OyTH NOB’s3aHO 3 PI3HUMH
(dakTopamMH: yYMOBaMH YTPUMAaHHS, II€I0 CTPECOBUX
YHHHUKIB, PYXOM IIOTOJIB’S, 3aKyIiBJICIO TBapWH Ta
TPUBANMM iHKyOamiifHuM mepiogoM, g dYac SKOTO
cnenuigHi aHTUTINIA 10 30y THUKA HE BHABISIOTH. TOMY
IUTAHOBHUH CEpOJIOTIYHUI MOHITOPHHT 1 aHall3 OTpHMa-
HUX TIOKa3HHUKIB € OCHOBOKO UIA TPOQITaKTHKH Ta
NPOTHO3YBaHHS €Mi300THYHOI CHUTyamil IOJ0 JEHKO3y
BEJIMKOI POraToi XymZo0ou.

Kondukr inTepecis
ABTOpHU CTBEPJUKYIOTH IIPO BIJICYTHICTH KOHQIIIKTY
IHTEepeciB 100 iXHBOTO BHKJIALy Ta pe3yJbTaTiB

JIOCHIDKEHD.
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Alloxan is frequently used to induce experimental diabetes in animals. Furthermore, by altering the dosage of
administered alloxan, it has been extensively utilized to cause experimental diabetes with varying degrees of the
disease severity in animals, including dogs, rats, mice, and rabbits. Alloxan significantly and dose-dependently
increased blood glucose levels in rabbits. The study’s objectives are to examine the effects of alloxan time effect,

College of Veterinary changes in pancreatic histopathology, and blood glucose monitoring, administer the preparation to a diabetic rabbit
Medicine, University of model. Adult local breed rabbits were provided by the College of Kerbala Veterinary Medicine Laboratory Animal
Kerbala, Center, where the experiment was conducted. To investigate the animals, they were divided into 2 groups. The
Karbala, 56001, Iraq rabbits of the first (experimental) group (n=5) received an injection of alloxan monohydrate at a dose of 150 mg/kg

body weight. The rabbits from the second group, the control group (n=5), were given an injection of the same volume
of isotonic saline. The studies showed that before the start of the experiment, the blood glucose levels of the first
and second groups were practically the same, 108.2+146 and 113.0+7.5 mg/dl, respectively. A week after the
administration of alloxan monohydrate, the rabbits from the first group showed a sharp increase in glucose levels by
2.9 times (P<0.05) compared to the same indicator before the start of the experiment, which was also 2.8 times
higher (P<0.05) than the indicator in the control group of rabbits. It was found that the glucose level in rabbits from
the first experimental group during 2, 3, and 4 weeks of the study remained quite high, above 261 mg/dl, which was
significantly higher (P<0.05) compared to the indicator before the start of the experiment and compared to the similar
indicators in the control group. According to histological pancreas studies from the rabbits treated with alloxan
monohydrate, characteristic changes were observed, indicating a negative effect of the administered drug on the
cells of the studied organ. In particular, a month after the administration of alloxan monohydrate, dystrophic changes
in the population of B-cells were detected in the study of pancreatic islets of Langerhans, characterized by
vacuolization of the cytoplasm, pyknosis and karyolysis of the nuclei.
Keywords: alloxan, diabetes, rabbit, blood glucose, histopathology.

BuxopucranHs ajnokcaHy s iHAYKIII AiadeTy Ta 3MiHM B OpraHizMi KpoJiB 3a iioro

3aCTOCYBaHHSA

M. A. Xyceitn

Koremmk BeTeprHApHOT AJOKCaH 9acTO BUKOPUCTOBYEThCS JUIS IHAYKIIi €KCIICPIMEHTAIBHOTO [ia0eTy y TBapHH. 3a paXyHOK BBEICHHI
MeJUIIHA, YHIBEpCHTET PI3HUX /103 aJIOKCaHy HAYKOBIIIM BJIA€THCS €KCIEPUMEHTAIbHO BIATBOPUTH Y TBApHH (BKIIOUAIOYH COOAK, IIYiB,
Kep6enu, MHUIIEH Ta KpOJdiB) aiabeT 3 pPI3HUM CTYNEHEM TSDKKOCTI 3aXBOPIOBaHHS. MeTa MOCHIIKSHHS mHoysrana y
KepGena, Ipax BCTAaHOBIEHHI 3MiH BMICTy IJIIOKO3M Yy CHpOBaTLi KpOBi KpONiB 3a BIUIMBY AaJOKCaHy Ta BH3HAYCHHI

riCTONATOJOrIYHUX 3MIH MiJUUIYHKOBOI 3aJI03H Y KPOJIB 3 QJIOKCAaH-IHAyKOBaHMM HiaberoM. J{iisi mpoBeieHHS
JIOCITiKeHHs Kpouti Oy HanaHi LlenTpom taboparopHux TBapus Betepunaproi mequnman Konemwky Kepoainn, ne
1 IPOBO/IMBCS KCTIEPUMEHT. JIJ1s TOCIiIPKEHHS TBapHH PO3LIIIIN Ha [IBi TPYIH 110 5 ToITiB y KoxHiit. Kpoi nepioi
TPyNH (ITOCIHiJHI) OTpHUMyBall aJOKCaHy MOHOTiApaTy B n03i 150 mr/kr macm Tima. Kpomsam apyroi rpymm
(KOHTpOJIEHOT) BBOAMIM Yy TiH e /031 130TOHIYHHH pO34MH. JIOCII/DKEHHSMH BCTaHOBJICHO, IO /O HOYATKY
EKCIIepHMEHTY BMICT IUIIOKO3H Yy CHPOBATI KPOBI IEpINO] Ta APYyroi IpymH KpodiB OyB NPAKTHIHO OJHAKOBHM i
cranoBuB 108,2+146 ta 113,0+7,5 mr/an BigmoigHo. Uepes THXKACHD Micis BBEICHHS alOKCaHy MOHOTIApaTy y
CUpOBATII KPOBi KpPOJIB APYroi IpymH CIOCTEpIiragocs pisKe MiJBHIICHHS piBHS TiIOKO3M B 2,9 paza (P<0,05)
MOPIBHSHO 3 AQHAIOTIYHMM IIOKa3HUKOM JIO MOYATKy ekcrepumeHty Ta y 2,8 pasa (P<0,05) — mopiBHsHO 3
MMOKAa3HUKOM y KOHTPOJbHill rpyni TBapuH. Bu3Ha4eHO, 110 BMICT IVIIOKO3HM Y CHPOBATILI KPOBi KPOJIIB Ipyroi
JIOCITITHOT TPYIH MPOTATOM 2-X, 3-X Ta 4-X THIKHIB JOCIIKEHHsI 3aJIMIIABCS JOCUTh BUCOKUM, ToHA 261 mr/m,
110 OyJ10 3HayHO BUIKM (P<0,05) OpPiBHIHO 3 MOKA3HUKOM JI0 TOYATKY EKCIIEPUMEHTY Ta HOPIiBHSIHO 3 TIOKA3HUKOM
Yy KOHTpOJIBHIN TPy TBapHH. BifNOBiIHO 10 MPOBEIEHHX IiCTOIOTIYHHUX JOCHTIIKEHb i JIUTYHKOBOI 3aJI031 KPOJIiB
3 aJIOKCaH-1HJYKOBAaHUM J[iabeTOM BYISIBIICHO XapaKTEpHi 3MiHHM, IO CBIYMIN PO HETaTUBHUH BIUIMB BBEJCHOTO
Iperapary Ha HapeHXiMy opraHy. 30KpeMa, 4epe3 MiCsIb ITicIIsI BBEJCHHS aJIOKCaHy MOHOTIAPATy MPH TOCII [UKEHHI
octpiBuiB JlaHrepranca Oymy BHsBIEHI AUCTPOQIYHI 3MIHM B HONMYJAIil B-KITITHH, IO XapaKTepHU3YIOTHCS
BaKyOJIi3alli€l0 MUTOILIa3MH, TIIKHO30M Ta Kapioli3HcoM sizep.
Kuarouosi ciioBa: anokcan, 1iabet, KpoJli, BMICT IIFOKO3H, TiCTONATONOTs.

Bi6aiorpadiunnii onmuc pus uuryBanusi: Xycein M. A. BukopucTaHHs ajoKcaHy Jis iHAYKLil miabeTy Ta 3MiHM B OpraHi3Mi KpoJiB 3a HOro
3actocyBanHs1. Scientific Progress & Innovations. 2025. Ne 28 (4). C. 196-200.
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Introduction

A metabolic disease with several etiologies, diabetes
mellitus is characterized by problems in the metabolism
of proteins, lipids, and carbohydrates as well as
persistently high blood sugar levels caused by deficits in
either insulin production, action, or both [1].

Diabetes is not a single disease, but rather a group of
various syndromes, such as peripheral vascular disease,
heart attacks, and strokes [2]. Ketoacidosis, hyperosmolar
coma, macro- and microangiopathy, nephropathy,
neuropathy, and recurring infections are among the acute
and long-term consequences linked to diabetes. These
complications are the consequences of the disease, which
cause death as a result of diabetics [3].

Animals are commonly given alloxan to induce
experimental diabetes [4]. Moreover, the preparation has
been widely used to induce experimental diabetes with
different levels of disease severity in animals such as
dogs, rats, mice, and rabbits, by varying the given dose of
alloxan [5]. Diabetes mellitus, or DM, is a metabolic
disease that changes the metabolism of proteins, fats, and
carbohydrates. It continues to be a global public health
concern and can cause neurological, cardiovascular, and
nephropathy problems in humans [6]. As type 1 diabetes
is characterized by a total absence of insulin, it is also
known as insulin-dependent diabetes mellitus. Viral
invasion, chemical toxins, or autoimmune antibodies can
all cause B-cells destruction. This B-cells necrosis causes
insulin insufficiency and type 1 diabetes [7]. Type 2
diabetes, also known as noninsulin-dependent diabetes
mellitus, is frequently linked to insulin resistance in the
target organ, which limits the body’s ability to respond to
both endogenous and exogenous insulin [8]. Type 3
diabetes is caused by chronic pancreatitis or by long-
term medication therapy with growth hormone,
thiazide diuretics, diazoxide, glucocorticoids, and some
protease inhibitors (such as saquinavir) [9]. About 4-5 %
of pregnancies result in type 4 diabetes, which is brought
on by placental hormones that encourage insulin
resistance [10].

The aim of the study

The study’s objectives are to examine the effects of
alloxan administration time, changes in pancreatic
histopathology, and blood glucose monitoring, administer
the preparation to a diabetic rabbit model.

Materials and methods

The Laboratory Animal Center of the College of
Kerbala Veterinary Medicine provided adult rabbits,
which weighed between 1.4 and 1.6kg and were
clinically healthy. All animals were male in order to
reduce the impact of hormones on the responses. The
animals were from a private rabbitry and were 12 months
old at the beginning of the experiment. In an animal house
with a natural photoperiod and sufficient ventilation,

the animals were free to roam around the Department of
Physiology. As the animals acclimated to the housing and
experimental protocols, they were provided with free
access to fresh lucerne, high-concentration feed, and tap
water for two weeks. A thorough clinical assessment was
carried out in 2018 before and during the experiment.

The experimental animals were divided into two
groups, five in each, and they were randomly assigned to
either the negative control group or the diabetic treatment
group. A (150 mg/kg body weight) injection of alloxan
monohydrate was administered to the rabbits in the
experimental group. The control group received an
injection of isotonic saline in the same volume.

Induction of diabetes in rabbits

The rabbits were given a single intravenous injection
of 150 mg/kg body weight of alloxan (Sigma, St.
Louis, MO) through the marginal ear vein following a
16-hour fast. Over the course of two minutes, the
physiological saline (0.9 % NaCl) was used to dissolve
the injection, resulting in the animals’ developing diabetes
mellitus [11].

After receiving the alloxan injection, the animals were
given food right after to avoid hypoglycemia shock and
mortality during the hypoglycemic phase.

Additionally, a water bottle containing a 5% glucose
solution in tap water was supplied for the following
twenty-four hours. Three days following the alloxan
injection, hyperglycemia (blood glucose >200 mg/dl) was
found, confirming diabetes mellitus. Animals were
classified as hyperglycemic if their blood glucose levels
were higher than 170 mg/dl but lower than 400 mg/dl [12].

The control group received an injection of the same
volume of isotonic saline.

Before being administered, the fasting blood glucose
levels of each rabbit were measured three times, every
other day, between 8:00 and 8:30. The base value was the
mean value. To verify the glucose level reading, the blood
extracted from the marginal ear vein was analyzed. Four-
week intervals were used to collect the blood samples.

Biochemical analysis

A glucometer was used to conduct the study. The
glucometer was used according to the instructions:

1. Before beginning any measurements, zero out the
scales;

2. Inserting a fresh test strip into the meter;

3. A large blood drop was extracted from the
peripheral vein;

4. Verifying that the meter is ready, then putting the
blood onto the test strip and waiting for five to ten
seconds. The result should be available in ten seconds, and
frequently sooner.

Histopathological examination

On the 30" day of the experiment, the animals were
killed, and their pancreases were removed, preserved in
10 % formalin, and ready for paraffin embedding. The
tissues were divided into 6 mm thick slices using a
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microtome. The slices were embedded in paraffin wax
after being cut into 5 um sections.

The sections were stained with hematoxylin and
eosin and then mounted in Canada balsam. The
standard procedure for histopathological evaluation was
followed [13].

Statistical analysis

Duncan’s multiple comparison tests, two-way
ANOVA, and the two-tailed Student’s t-test were used to
study the data, which was provided as mean + standard
deviation (SD). The P<0.05 criterion was used to
acknowledge statistical significance. Version 17 of SPSS,
or the statistical software for the social sciences, was
employed [14].

Ethic Statement

The research was approved by the Ethics Committee
of the University of Kerbala, College of Veterinary
Medicine, under the number UOK.VET.PA.2025.169.

Results and discussion

Blood glucose level

As a result of the conducted studies it was found that
during the experiment (4 weeks), the glucose level in the
blood of the rabbits that did not receive alloxan did not
differ significantly and ranged from 105.2+17.2 to
116.8+11.5 mg/dl (Table 1).

The results of the study showed that when rabbits
received 150 mg/kg IV of alloxan, they could develop
diabetes. One week following the administration, the
blood glucose level in the treated group was noticeably
higher. Thus, on the 7" day of the study, the glucose level
tended to increase sharply by 2.9 times compared to the
same indicator before the start of the experiment (P<0.05).
It was also found that the glucose level in the animals
receiving alloxan was 2.8 times higher than the indicator
in the control group on the 7% day of the study.

Table 1
The effect of alloxan on serum glucose levels in rabbits,
mg/dl, n=5, (mean+SD)

Week The control group The treated group
0 108.2+14.6a 113.0+7.5a
1 116.8+11.5a 326.0+2.6b
2 112.0£11.9a 296.0+2.3b
3 105.2+17.2a 281.0+14.0b
4 113.2+18.4a 261.0+£9.9b

Note: in a data table, values sharing the same letter are not statistically
different, while different letters denote a significant difference (P<0.05).

In the following weeks, on the 2", 37, and 4%, a slight
decrease in glucose levels was observed by 9.2, 13.8, and
19.9 %, respectively, in comparison with the indicator on
the 7 day of the experiment. At the same time, in rabbits
that received alloxan, the glucose level remained higher
by 2.6, 2.5 and 2.3 times (P<0.05) in comparison with the
indicator on the corresponding days before the start of the
experiment (Fig. 1)

350
300
250
200

150

100 i
50
0

Fig. 1. The dynamics of changes in blood glucose levels
in rabbits during the experiment.

Weeks

It was also found that the glucose level in the rabbits
treated with alloxan, compared to the control animals, was
higher by 2.6, 2.7, and 2.3 times on the 2", 3, and 4"
weeks, respectively (P<0.05).

Histopathological changes

The control group rabbit’s pancreatic islet of
Langerhans showed normal f-cells in histological
analyses of the pancreatic endocrine region with pale
rounded and ovoid B-cells in the center (yellow arrow)
(Fig. 2).

Fig. 2. Shows normal B-cells of pancreatic islet of
Langerhans of the control group rabbit (H&Ex100).

A damaged B-cell population was found by necrosis
of B-cells with vacuolation of cytoplasm (the red arrow)
and pyknotic (the orange arrow) and karyolysis (the blue
arrow) of the nuclei, which is comparable to the results of
the alloxan-diabetic rabbits (Fig. 3).
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Fig. 3. Shows the destruction in pancreatic B-cells
in the rabbits treated with alloxan (H&Ex*400).

Chemicals like alloxan are frequently used to cause
diabetes in animal models. The selective absorption of
lethal glucose analogs is facilitated by the beta cell’s
GLUT2 glucose transporter, which is one of the
mechanisms by which they cause diabetes. Alloxan
causes reactive oxygen species, which results in
beta-cell necrosis. Therefore, when dissolving and
giving alloxan to many animals at once, the induction rate
can be greatly affected. The effect on the rate of DM
induction is lowered when alloxan is administered freshly
dissolved [15]. Mouse models of intra-islet regeneration
have been demonstrated using the partial pancreatectomy
paradigm and the pancreatic duct ligation and alloxan
administration model [16, 17]. For instance, one research
reported that 24 SD rats got diabetes but started to recover
on their own two weeks after the induction, but three of
the 27 SD rats that had been given 120 mg/kg of alloxan
intraperitoneally died. The 24 diabetic rats in this study
survived for 20 days without dying since they were not
given insulin treatment. Insulin-positive islets were found
in the pancreas by immunohistochemical analysis,
indicating that there were a sizable number of islets that
were still there and probably regenerated [18]. Groups of
five SD rats were given intraperitoneal dosages of 120,
150, and 180 mg/kg of alloxan in a separate investigation.
The greatest induction failure rate was 120 mg/kg, the
highest mortality rate was 180 mg/kg, and the highest
induction failure rate was 150 mg/kg. Within 2-4 weeks,
four rats in each of the three dose groups showed signs of
self-recovery from diabetes [19].

The chemical called alloxan monohydrate is used to
induce diabetes mellitus. The partial loss of the B-cells in
the islets of Langerhans causes diabetes. It has been
discovered that alloxan targets GLUT2 [16], and glucose
transporter (GLUT2) specifically absorbs it into the B-
cells [15]. Hyperglycemia occurs as a result of the tissues’
inability to absorb and use glucose as well as the liver’s
and skeletal muscles’ inability to store glycogen [17].

High blood sugar levels could promote apoptosis. This
leads to potential cellular damage as a result of
hyperglycemia from diabetes [18]. In conclusion, this

study demonstrated that in the treated groups, blood
glucose levels obviously increased (diabetes) when
alloxan was given intravenously to rabbits. The most
common method of simulating diabetes is to use chemical
preparations, such as alloxan, to specifically destroy the
beta cells in the pancreas that secrete insulin [20-25].

Conclusions

The studies have shown that aloxan monohydrate
injection at a dose of 150 mg/kg body weight to rabbits
causes diabetes, as evidenced by a 2.9-fold increase in
glucose levels (P<0.05) compared to baseline. Glucose
levels in the rabbits that received an alloxan monohydrate
injection remained consistently high, above 261 mg/dl,
throughout the 4 weeks of the study, which was
significantly higher (P<0.05) than the level before the
beginning of the experiment. The adverse effect of
alloxan monohydrate is confirmed by histological
changes in the pancreatic islets of Langerhans of rabbits,
characterized by B-cell necrosis with vacuolation of the
cytoplasm, pyknosis, and karyolysis of the cell nuclei.
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The reproductive system of wild rabbits is highly specific to support their prolific breeding capacity. The
histological characteristics of the ovaries and oviducts in wild rabbits, focusing on follicular development, oviductal
structure, and functional adaptations are reviewed in this article. Eight wild rabbits were studied in this investigation,
using the routine H&E stain and Masson’s trichrome staining for detected collagen fibers. The current research

College of Veterinary studied the histological features in wild rabbits and found that the animals had lobulated ovaries lined by tall cuboidal
Medicine, University of germinal layer, followed by thin layer of tunica albuginea. The ovaries exhibit distinct cortical and medullary regions
Kerbala, with various stages of follicular growth. The primordial follicles are present and located near the tunica albuginea.
Karbala, 56001, Iraq In addition, the mature follicles are surrounded by a few fibers (theca interna). Primordial follicles, which are

composed of a single layer of flattened granulosa cells surrounding an oocyte, appear to be abundant in the present
research. The primary follicles also comprise a single layer of cuboidal granulosa cells enveloping the oocyte,
whereas the secondary follicles have a variety of granulosa cells forming, and a theca layer that differentiates into
theca externa (fibrous) and theca interna. The stroma of the ovaries has a large amount of collagen fibers and their
increase in the cortical region with the decrease in medulla. The oviduct is divided into infundibulum, ampulla, and
isthmus, each with unique epithelial and glandular features. The histological structure of the oviduct includes mucosa
with ciliated and secretory cells aiding ovum transport and nourishment. Beneath lies the lamina propria for support
and immunity. Muscularis mucosae enables movement via contractions. The outer serosa, part of the peritoneum,
provides structural support with simple squamous epithelium. Hormonal regulation and seasonal variations also
influence these structures. Understanding these histological features provides insights into the reproductive potential
of wild rabbits.
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IicroxiMiunmii aHaJIi3 S€YHUKIB, AHLENPOBOAIB Ta (POTIKYyI0reHe3y y TUKHX KPOJIiB

H. Ans-Apy06ait

Konemx BeTepuHapHOi PenponykTBHa cucTeMa IUKHX KPOJIB € JOCTaTHBO CHelu(idHOI 3a OyJ0BOIO, BOHA IPHCTOCOBAHA M0
MEIULMHY, YHIBEpCUTET 0araToIUIiAHOCTI U IHTEHCHBHOTO PO3MHOXKCHHSA. Y HaBEJCHOMY MOCIHIDKCHHI PO3TIAIAEThCSA TiCTONOTIUHA
Kep6enu, XapaKTEePUCTHKA SE€YHHKIB Ta SHLETPOBOIIB Yy AUKUX KPOJIIB, 8 TAKOXK 0COOIMBOCTI PO3BUTKY (OIIIKYJIIB, CTPYKTYPH
KepGeuna, Ipak SIAIENPOBOAIB Ta iX (YHKIIOHANBPHUX afanTaniil. BcTaHOBIIEHO, IO AWKI KPOJi MAalOTh YAaCTOUYKOBI SEYHUKH,

BHCTEJICH] BUCOKUM KyOIYHUM 3apOJIKOBUM IIIAPOM, 32 SIKMM PO3TAIIOBaHUN TOHKHMII map Oinoi obonouku (Tunica
albuginea). Sle4HUK Ma€ 4iTKO BUPaXXEH1 KOPTUKAIBHY Ta MO3KOBY 30HH 3 ()OJIIKYJIaMH, 1110 3HAXOIATHCS Ha PI3HUX
cranisx po3sutky. [Ipumopaianshi ponikynu (0 cranist) po3rarmoBani noonu3y Oinoi odononku (Tunica albuginea).
BcTaHoBi€HO, 1110 3pifi (oJiKyIH 0TOUEHI KiTbKoMa IapaMu BoJokoH (Theca interna). 3a KUIbKiCHUM NMOKa3HUKOM
HpUMOp/IialbHi (OITIKYIIM BUSBIICHI Y 3HAYHIN KiJbKOCTI. 3a CBOEIO MOP(OIOTiYHO0 OyI0BOIO BOHH CKIIAJIAIOThCS
3 OJHOTO INapy CIUTIONICHWX TPaHyJIbO3HMX KITHH, IO OTOUYIOTh oouut. IlepBuHHI Qomikymm, Takox,
CKJIaJIAFOThCS 3 OJIHOTO IIapy KyOIYHHX IPaHy/IbO3HUX KIITHH, SKi OTOPTAalOTh OOLHT, TOJI SIK BTOPUHHI (OIKYIH
MaloTh TPaHyJIbO3HI KIITMHM Ha Pi3HMX CTafifX iX (OpMyBaHHs, Ta INap, SKUH CKIAJAEThCS i3 30BHIIIHBOT
(didpozHoi) Ta BHYTpiMmHEOI 060NOHKH. CTpoMa sS€YHMKIB Mae BENUKY KiIbKICTh KOJAreHOBHX BOJIOKOH i X
KIIBKICTB 301IBIIYETHCS B KiPKOBIif 30Hi, i HABIAKK — 3MEHIIY€EThCS B JIIAHIII MO3KOBOI pe4OBHHHM. SIHIIETIpOBiz
MOJIJISIETHCS Ha BOPOHKY (PO3IIMPEHA YaCTHHA, L0 BiJIKPUBAETHCS OISl sI€YHUKA), aMITyJly (CepeHs, Halumpina
YacTHHA) Ta MEPEIINHOoK (IpHUIsrae 10 pora MaTku), KOXKEH 3 SKHUX MAa€ YHIKaJbHI emiTesiajbHi Ta 3aJ03HCTi
kiiTuHy. [icToNOriuHa CTPYKTypa SHLenpoBOoy BKIIOYA€ CIM30BY OOONOHKY 3 BiHYAaCTHMM Ta CEKPETOPHUMH
KIITHHAMHE (BiAMOBIHO BUKOHYIOTh TPAHCTIOPTHY (QYHKINIO Ta KUBICHHS i Kamauurarii). [Ti1 Hero 3HAXOANUTHCS
BJacHa IUIACTHHKA, W0 MAa€ TMPOBIOHY poib y miaTpumii iMyHiTery. M’s30Ba oGomouka (Tunica muscularis)
3a0e3nedye pyx 3a JOHOMOIOK CKOpOoueHb. PO3YMiHHS IMX TiCTOJOTIYHMX OCOOJMBOCTEH [a€ ySBICHHS HPO
PEnpoIyKTHBHUI MOTEHIIaI IUKUX KPOJiB.
Karouosi coBa: rictoximisi, AUKi KPOJHKH, SI€YHUK.
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Introduction

Wild animals serve as important subjects for
histological studies due to their diverse physical features
and physical adaptation, providing significant insight into
evolutionary biology, disease pathology and protection
science [1]. Histological examination of wild animal
tissue helps researchers understand the responses to
species-specific cellular structures, organ functions and
environmental  stresses, offering a comparative
perspective that is often absent in the study of pets or
laboratory animals [2].

Increasing hazards for wildlife, including habitat
destruction, climate change, and emerging zoonotic
diseases, the importance of histological research of wild
population health and disease supervision is outlined [3].
For example, histological analysis plays an important role
in identifying neoplastic conditions in infectious diseases,
toxic effects, and endangered species, assisting protection
strategies [4]. Additionally, wild animals serve as an
important model to study tissue regeneration, immune
responses and evolutionary adaptations, with biomedical
applications [5].

This article deals with the importance of wild animals
in histological research, which emphasizes veterinary
pathology, ecological health assessment and their
contribution to comparative therapy. By integrating
histological findings with ecological and physical data,
researchers can increase wildlife management and disease
prevention efforts. Customizing different mammals to
live in diverse settings may include different
combinations of cellular, physical, practical and
ecological characteristics [6, 7].

The ovaries are an important reproductive organ in the
female vertebrae, responsible for the production of
gametogenesis (ozensis) and steroid hormone. In wild
animals, histological studies of the ovaries provide the
insight under the influence of environmental factors on
breeding biology, seasonal reproductive patterns and
fertility. This article reviews the histological structure of
the ovaries in wild animals, its diversity in species and its
importance in wildlife conservation and reproductive
studies [8, 9].

Rabbits are considered as small mammals that were
included in the family of Leporida, which inhabit
many parts of the world. A decade ago, rabbits were
considered good experimental animal model in research
of various morphological anomalies and diseases
in both humans and animals. They have been used
as an experimental model in inducing many diseases
and subsequent studies have focused on many aspects
such as toxic science, pharmacology and surgery
in various universities [10]. Accordingly, the subtle
structure of different organs of this animal requires the
study of such organs as the ovaries of the reproductive
system. Rabbits belong to certain species, in which
ovulation is induced by intercourse, resulting in a separate
pregnancy and fetal age a few hours or days after.
They have a small breeding cycle and pregnancy lasts
for about 31 days, in which female sexual maturity occurs
at about 4 to 5 months of age, based on strains or
breed, which occurs about 10 to 13 hours after intercourse
with ovulation [11, 12].

The aim of the study

The purpose of this study was to highlight the main
differences of histological changes in wild animals,
conduct histological studies of the ovaries to increase our
understanding of reproductive physiology, adaptation and
conservation challenges. Further research is required to
detect species’specifics.

Materials and methods

Eight female wild rabbits were obtained from
different environments and placed into the animal house
in a typical condition. Under the supervision of a certified
veterinary doctor, the rabbits were given a typical diet
consisting of bread and tap water. The proper lighting and
dietary requirements were followed in order to create a
pleasant and hygienic working environment.

All experimental animals were administered
intramuscular injections of ketamine and xylazine
solution (dosage of 80-100 mg/kg body weight
of ketamine, and between 10-12.5 mg/kg of xylazine)
and weighed alive on a digital balance. This was followed
by their death at scheduled [13] intervals. The abdominal
cavity was then opened and bowel displaced to
gain access to the ovary for evaluation of the morphology.
Two dimensional digital photographs were taken
from the kidneys [14]. From there, the ovaries were
immersed in a 10 % formalin solution for about 48 hours,
after which the ovaries were sliced into small pieces,
kept in 70 % ethyl alcohol till the end and then dehydrated
in alcohol series, cleaned up with xylene and finally were
embedded in paraffin wax as usual. Sections (7-25 pm
thick) were put on clean glass slides [15].

Routine histological scoring was performed with
hematoxylin staining as described. Collagen filaments
were stained by Masson’s trichrome dye [16] to locate
collagen fiber 3d distributions in connective tissues.

Results and discussion

Histochemical investigations

The present study demonstrates that the histological
characteristics of the left and right ovaries are
comparable. They were surrounded by the simple
cuboidal layer of cells known as the germinal epithelium.
Below the germinal epithelium was a thin layer called
the tunica albuginea, which was home to dense irregular
collagenous connective tissue (DICT) fibers. This
result has been consistent with earlier histological
research that characterizes the germinal epithelium
as a protective mesothelial layer that is not directly
involved in oogenesis. Moreover, the tunica albuginea
has been often described as a layer of connective
tissue rich in collagen that give the ovarian cortex
structural support. Despite the lateralization, the two
ovaries’ identical histological characteristics point to a
homogeneity in functional morphology [17].

In the current study it was discovered that the
ovaries of wild rabbits were lobulated organs
made of e-cortex, which had been packed with
corpora lutea, atretic follicles, and primordial,
primary, secondary, and tertiary (Graafian) follicles.
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There are several phases of follicles that are present
in the cortical area next to the tunica albuginea.
composed  of

Meanwhile, the medulla was

stromal densely packed irregular collagenous connective
tissue that reached the inside of the tissue (Fig. I
and Fig. 2).

Fig. 1. Photography of lobulated ovary in wild rabbits (the yellow arrow) and oviduct connected with the ovary by
isthmus (the black arrow). H&E stain.40x
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Fig. 2. Photography of the ovary in wild rabbits shows a thin layer of tunica albugenea (the yellow arrow) and the
cortex contain highly fibrocytes (black arrow). H&E stain.40x

In general, the detection of atretic follicles, corpus
luteum, and many follicular phases suggests active
reproductive cycles in wild rabbits, which differ from
many other mammals by their short estrous cycles and
high reproductive potential. Previous observations on
ovarian morphology in lagomorphs and other polytocous
species are supported by the structural organization
observed in this work [18].

It seems that there are numerous primordial follicles
in this study, which are made up of a single layer of
flattened granulosa cells encircling an oocyte.
The primary follicles also consist of a single layer of
cuboidal granulosa cells enveloping the oocyte, whereas

the secondary follicles had a variety of granulosa forming
cells, and a theca layer that differentiates into theca
externa (fibrous) and theca interna. This result is
consistent with [19, 20].

The stimulation of latent follicles is indicated by this
change from flattened to cuboidal granulosa cells.
This process is fueled by endocrine cues like follicle-
stimulating hormone and local growth factors.
The development of the theca layer, which differentiates
into the theca externa and the theca interna, and several
layers of granulosa cells were seen as the follicles reached
the secondary stage (Fig. 3).

Scientific Progress & Innovations e 28 (4)
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Fig. 3. Photography of the ovary in wild rabbits shows the germinal layers of high cuboidal epithelial cells (G black
arrow), with a large primordial (P), primary, secondary (the yellow arrow), and tertiary (Graafian) follicles surrounded
by a thin layer of theca interna (Th). H&E stain. 100x

These findings highlight the conserved nature of
the ovaries’ structure and function across species
by indicating that wild rabbits’ ovaries not only have a
clearly defined hierarchy of follicular phases but also
have the traditional histological features of
folliculogenesis observed in other animals. A major
player in follicular steroidogenesis, the theca interna
is well-known for its vascularization and endocrine
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function, especially the synthesis of androgen. The
growing follicle receives structural support from the
theca externa, which is mainly made up of fibrous
connective tissue. While theca externa had many fibers
surrounding the follicles, theca interna had only a small
amount. The mature follicles were detected in the middle
region of the cortex and were encircled by thin layers of
fibers (Fig. 4).

Fig. 4. The photography of the ovary in wild rabbits shows the Graafian follicle surrounded by a thin layer of theca
interna (the yellow arrow), include the oocyte surrounded by thick zona pellucida (the black arrow). H&E stain. 400x

This is in line with earlier research in mammalian
ovaries, where the theca interna is mainly made up of
endocrine cells with a little amount of fibrous material.
These cells are specialized in steroidogenesis, specifically
the generation of androgens [21, 22].

On the other hand, it was found that the theca externa
had a more noticeable connective tissue layer due to a

greater distribution of collagenous fibers. Fibroblasts and
smooth muscle cells are found in this outer layer, which
primarily serves as a supporting structure, aid in follicular
stability and may even aid in ovulatory contraction [23, 24].
Ovarian Medulla
According to histology, the ovary’s medulla in wild
rabbits is a highly vascularized area with mostly loose
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connective tissue. This area serves as a wide supporting
bed for cortical structures and is made up of vascular,
lymphatic, and innervation-per webbing. The connective
tissue stromal are regular interspersed elastic fibers and a
large number of collagen fibers, together with a few
fibroblasts. Some specimens exhibit clusters of interstitial
endocrine cells, especially those that are close to blood
arteries, indicating a remote thecal or luteal source.

The results lend credence to the idea that, in wild rabbits
and mammals in general, the ovarian medulla functions as an

.,
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aphy of the ovary i

Fig. 5. The photogr:

active, multifunctional compartment that is essential for the
ovaries’ endocrine and circulatory infrastructure, rather than
just as a passive structural core [25, 26].

The medulla is clearly different from the cortex in that
it lacks follicular features. The basic shape is similar to
the functional architecture that supports the ovaries’
hormonally active cortex through neural networks and
circulatory supply. Vascular heterogeneity or differences
in stromal cellularity may be identified based on the age
or reproductive status of the rabbit (Fig. 3).
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n wild rabbits shows that the medulla appeared highly vascularized.

H&E stain.100x

These results highlight the medulla’s extremely useful
but non-gametogenic function in ovarian physiology. Its
form is designed to support the hormonally and
metabolically active cortex rather than folliculogenesis,
offering a neurovascular interface that adapts to the
ovaries’ changing physiological needs over time [27].

Histological Structure of the Oviduct

The histological oviducts, commonly referred to as the
fallopian tubes, are made up of several layers, each of which
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Fig. 6. The photography of the oviducthi-n wild rabbits show

has unique characteristics for aiding in the transportation of
ovum and early embryos and additionally for providing
nourishment. The mucosa, which is the layer with the
greatest depth, is extensively folded and covered with tall,
simple columnar epithelium, which contains two main cell
types: ciliated and secretory cells. These secretory cells can
provide trophic material for sperm, ova, and early embryos,
and these functioning ciliated cells can sweep the ovum into
the uterus with their synchronized beating (Fig. 6).

¥ B

s infdiBulum lined By fallcolﬁér ciliated epithelia (the

black arrow) with (peg) cells (the yellow arrow).
H&E stain. 400%
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These results highlight the oviduct epithelium’s
specificity in functioning across several segments,
illustrating its simultaneous roles in gamete and
embryonic metabolic support and mechanical transport. A
well-balanced  adaptation to the  reproductive
requirements of mammals is the existence of both
secretory and ciliated cells [28].

The lamina propria is a connective tissue layer that
lies directly beneath the epithelium. It contains immune
cells and blood vessels and maintains the mucosal
epithelium while also participating in the genital tract’s
mucosal immunity. A layer of smooth muscle called the
muscularis mucosae is between the mucosa and the
serosa. Sperm and ova are propelled in motion by the
peristaltic and segmental muscular contractions of these
muscle layers. The serosa, which is basically a thin layer
of mesenchyme with simple squamous epithelium
(mesothel), is the outermost coat. It provides the organ
with structural support and is a part of the peritoneum. In
order to maximize reproductive success, the arrangement
of these layers specifically, the synchronization of the
contractions of the muscularis mucosae and the ciliation
of the epithelium represents an evolutionarily conserved
adaptation that guarantees the appropriate timing and
direction of gamete and embryo movement [25].

Conclusions

The ovaries of the female reproductive system of wild
rabbits were the subject of the current study, which clearly
identified the characteristics of these animals. It was
found that the ovaries of this species of animals were
lobulated, had unique features of the cortex and medulla;
the ovaries had a large number of primary follicles with a
small number of fibers in the theca interna; the ovarian
stroma contains a large number of collagen fibers and
increases in the cortical region with a decrease in the
medulla.
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This study was conducted to detect and isolate Pasteurella spp. and to identify abnormalities in some blood traits,
cellular changes, and some biochemical values detected in the respiratory tract of infected dogs using bronchial
alveolar lavage (BAL) technique and polymerase chain reaction test to confirm infection. The study included a
collection of BAL fluid by bronchial alveolar lavage technique from fifty-seven dogs of both sexes in which the

College of Veterinary signs of respiratory disease cough, dyspnea, sneezing, and nasal discharge were revealed during the period from
Medicine, University of September 2021 to December 2022. The clinical signs (respiratory rate, pulse rate, and body temperature) were
Kerbala, various depending on the stage of the disease. Hematological and biochemical analysis results revealed significant
Karbala, 56001, Iraq differences between healthy and infected dogs. Compared to healthy dogs, the infected animals showed significant

increases in the following parameters: total leukocytes, neutrophils, eosinophils, and lymphocytes (by 2.4, 1.9, 1.7,
and 3.8 times, respectively, P<0.01). Conversely, total protein levels tended to decrease, being 1.3 times lower
(P<0.01) than those in clinically healthy dogs. The BALF cytological study showed significant differences in the
number of cytological cells among the infected and healthy dogs. Highly significant differences (P<0.01) were found
in the counts of neutrophils, eosinophils, lymphocytes, epithelial cells, and bacterial cells (respectively, by 3.5, 45,
2.8,2.2, and 12.0 times higher compared to the healthy animals). With a total nucleated cell count 0f 490 cells, while
in healthy dogs 188 cells were recorded, in the diseased dogs those were 2.6 times higher compared to the healthy
animals. The results of bacteriological examination and molecular testing using PCR standard showed high
effectiveness, allowing the isolation and identification of Pasteurella canis in 17 samples (29.82 %) and Pasteurella
stomatis in 5 samples (8.77 %) of the diseased animals.
Keywords: bronchial alveolar lavage technique, PCR, Pasteurella canis, Pasteurella stomatis, dog.

BusiBienns ta inentudikanisa Pasteurella spp. y codak 3 BAKOPHCTAHHIM
OpOHX0AJILBEOJISIPHOTO JIABAXKY Ta MOJICKYJISIPHOTO0 METOAY J0CTi’KeHH

M. A. C. Anka0i | A. X. ®anxin | 1. I'. Ans-Ilemmapi | 1. JIx. Anb-Xadamki

Konemk BerepuHapHoi Y poboTi HaBemeHO pe3yNbTATH [OCHIKCHb INOJO BUSBIEHHS Ta imeHTHOiKamii Pasteurella spp. 3a
MeJUIIHA, YHIBEpCHTET pecHipaTopHUX 3axBOpIoBaHb coOak. IIpencraBneHo maHi MmOAO 3MIH y IOKAa3HHKaxX KPOBI XBOPHX TBapHH,
Kep6eu, BHUCBITJICHO [aHi IOAO LMTOJOTIYHOrO Ta MPOTEIHOBOrO CKJIAAY PiAMHH, OTPUMAHOI 3a JOMOMOIOI TEXHIKH
Kepbena, Ipax OponxoanbBeosipaoro maBaxy (BAJI), a Takoxk pe3ynbTaTiB MOTIMEpa3HOI JAHIOTOBOI peakmil 3 MeTOo

BCTAHOBJICHHS BHJIOBOI HAJIOKHOCTI 30y JHUKIB pony Pasteurella. BUKOHAHHS TOCIIDKEHb IIPOBOIHIN YIPOIOBXK
niepiony 3 BepecHst 2021 poky o rpyzaess 2022 poky. Y ueif nepion nociimkeHo 57 codak pi3HOro BiKy Ta CTaTi 3
O3HaKaMH PeclipaTOpPHUX 3aXBOPIOBAHb. I3 3araibHOI KiNbKOCTI TOCIIIKEHHUX TBapHH y 22 cobaK BHSIBICHO
HasBHICTb 30yIHUKIB poxty Pasteurella. Ananizyroun noka3sHUKH KPOBi BiJl TBAPHH, IO BUSBUINCS iH(QIKOBAHUMI
Pasteurella spp., BusiBieHo Biporigue (P<0,01) 36inbIIeHHs K 3aranbHOi KUIBKOCTI JeiikonuTiB (y 2,2 pasa), Tak i
okpemux opm neiikonuti. 30kpema, KinbkocTi HeTpodinmiB — y 1,9 paza (P<0,01), eo3unodinis — y 1,7 paza
(P<0,01) ta nimdpouuris — y 3,8 pasa (P<0,01) mopiBHAHO 3 aHAJIOTIYHUMH TTOKa3HUKaMH Y KIHIYHO 3JJ0POBUX
cobak. Ha ¢oHi BUsBIEHHX 3MiH y KUIBKICHOMY CKJIa/li ISHKOLIUTIB Y XBOPUX COOAK BCTAHOBJICHO MPOTETHEMIIO, /1€
BMICT 3arajbHOr0 OiJIKY HOPIBHSHO 3 KJIIHIYHO 30pOBUMHM TBaprHamu OyB Hk4e y 1,3 pasza (P<0,01). Ananizyroun
MMOKA3HUKH LUTOJOTIYHOTO JOCHIKEHHS PiMHH, OTPUMaHOI 3a jornoMororo TexHiku BAJI, BcTaHOBIEHO 3HA4HI
BIIMIHHOCTI B KJITUHHOMY CKJIaJli OpPOHX0aJIbBEOJIIPHOI PIIMHHU KIIIHIYHO 3JJ0pOBUX cO0aK Ta codak iH(piKoBaHUX
Pasteurella spp. 3okpema, B pilHi XBOpUX TBapuH BusBieHO BiporiaHo (P<0,01) Ounbiny KijnbKicTh HEHTPOdIiB,
eo3uHoDiIiB, TIMQOHTIB, emiTemanbHIX Ta O6akTepianbHux KmituH (y 3,5, 45, 2,8, 2,2 Ta 12,0 paza) nopiBHIHO 3
MOKa3HUKAMH y KIIiHIYHO 310poBHX cobak. Takox B piauHi, oTpuMaHiii 3a gormomororo BAJI, y cobak indikoBannx
Pasteurella spp. BUSBWIM 30UTbIIEeHHS KinbKocTi (y 2,6 pasa, P<0,01) kmiTHH 3 sSOpoM HOPIBHAHO 3 KIIHIYHO
37I0pOBUMH coOakamMu. 3acTOCYBaHHSA OaKTEPiOTOTiYHOrO MOCIHIPKEHHS Ta MOJIEKYJIAPHOTO TECTyBaHHS 3
BukopuctaHusaM [1JIP namm 3mory Bupinutu Ta inenTHdiKyBaTn 1o BUny Pasteurella canis (17 3paskis / 29,82 %)
Ta Pasteurella stomatis (5 3paskiB / 8,77 %).
Karouosi ciioBa: 6ponxoanbBeosipuuii naBax, IIJIP, Pasteurella canis, Pasteurella stomatis, cobaka.

Bi6aiorpadgiunnii omuc post muryBanns: Amxa6i M. A. C., @aoxin A. X., Anv-Lllemmapi I. I'., Anv-Xaghaooci 1. [Joic. BusiBneHss ta ineHTHikaiis
Pasteurella spp. y cobak 3 BHKOPHCTaHHSAM OPOHXOAIBBEOJAPHOTO JIABaXXy Ta MOJEKYJISAPHOIO METOAy HOCHiJpKeHHs. Scientific Progress &
Innovations. 2025. Ne 28 (4). C. 208-214.
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Introduction

Large Gram-negative bacteria belong to the
Pasteurellaceae family. Their members live commensally
on mucosal surfaces of the upper respiratory tract in
mammals [1]. Several members of Pasteurellaceae, like
Pasteurella canis, Pasteurella stomatis, and Pasteurella
dagmatis can be included in a wide range of disease
conditions in dogs and may represent as primary or
opportunistic pathogens [2].

Pasteurella spp can be spread among animals and
humans. They have similarities with a number of species
and sub-species, and naturally inhabit the oral cavity, skin
and the digestive tract of the dog, and can cause diseases
under specific conditions, and spread from dog to dog by
sneezing or coughing and bite wounds when saliva enters
open wounds, Infecting with Pasteurella can cause
abscesses or septicemia, serious and fatal infections such
as nasal and sinus infections, pneumonia and pus inside
the chest cavity [3].

A wide variety of disease occurrence which
involved from the secondary to viral infections or
chronic rhinosinusitis which represent the upper
respiratory  tract infections and  pyothorax,
bronchopneumonia, otitis externa and bacteremia may
occur due to the species P. canis, P.dagmatis, and
P. stomatis and may be found as individual infection or
mixed with other bacteria [4].

The technique of bronchial alveolar lavage (BAL) is
used to collect samples to detect fluids and cell
populations within the lower respiratory tracts that have
allowed the identification and characterization of
respiratory diseases and disorders in humans and animals.
Therefore, sequential BAL was used to detect and
evaluate pathological changes in the respiratory tract [5].

Structural changes in the bronchi occur when there is
disease of the lower respiratory tract in dogs such as
increased secretions, thick irregular mucosa, and
alterations in a very low normal cell count [6].

BAL has been used to evaluate healthy status of the
canine lower respiratory tract [7]. The veterinary referral
centers use BAL technique widely, but there is little
information available assessing the effect of diagnostic
yield of bronchial alveolar lavage fluid (BALF) and BAL
technique on sample quality [8].

The collection of cellular components of lung airway
surface fluid by bronchial alveolar lavage (BAL) is a
valuable method aimed at assessing differential cell
profiles and is useful in diagnosing suspected clinical
cases in veterinary medicine, and the biggest challenges
facing veterinarians are determining the underlying cause
of lower respiratory tract disease, although the results of
the clinical examination and history also provide valuable
information [9].

Models for sampling the respiratory tract include
trans-thoracic aspiration, lung biopsies, trans-tracheal
wash, bronchoscopy bronchial alveolar lavage, and
bronchial brushings and are considered harsh techniques
due to using a sterile catheter which is inserted into the
trachea [10, 11].

Moreover, the use of a non-invasive method to collect
samples from the respiratory tract and alveolar
spaces such as the BAL provides a safe manner for

microbial, biochemical, cytological, and immunological
analyses [12].

In some cases, with no growth of pathogens and the
absence of intracellular bacteria, an increase in
neutrophils can be observed in the BAL fluid and this
usually accompanies chronic bronchitis and may be
associated with airway collapse and bronchiectasis [13].

Many reports recorded airway collapse in the presence
or absence of the left atrial enlargement in dogs with
airway inflammation [14].

The molecular technique is one of the most accurate
methods to diagnose and confirm the Pasteurella
infection; polymerase chain reaction assay is widely
used for the identification of the most important
species of Pasteurellaceae that may infect dogs. Primers
designed for Pasteurella species like P. canis and
P. stomatis were used by many researchers to identify
and confirm the infection diagnosis. These species-
specific PCR assays were shown to be providing
an accurate and fast technique for phenotypic species
detection of these bacteria [15].

In Iraq, there are many studies that deal with dog
diseases [16—18], but more studies are needed to reveal
respiratory diseases that pose a threat to canine and public
health.

The aim of the study

Therefore, this study was aimed at finding the
prevalence of infection with some respiratory pathogens
of Pasteurella species, conducting tests and detecting
them.

Materials and methods

Animals

Fifty-seven dogs of both sexes, between the ages of 1—-
4 years were examined in the study in Karbala province;
the clinical cases brought to the special clinical room were
examined. In all the cases the signs of respiratory
infection such as coughing, sneezing, and running nose
were registered. The study lasted from September 2021 to
December 2022.

The BALF was collected from the dogs according to
the clinical procedure previously described by [11]. The
anesthesia (IM) with xylazine at a dose of (1 ml/kg) and
ketamine at a dose of (5 ml/kg) was conducted in a
standing position after which the dog received
intravenous fluids, the nostrils and external were cleaned
and the long catheter was passed into the nostrils.

A sterile catheter was gently introduced through the
nostrils into the lower respiratory tract. A measured
volume of sterile normal saline (0.9 % NaCl) was instilled
and then immediately aspirated using a sterile suction
device.

The recovered lavage fluid was transferred into sterile
containers and transported to the laboratory in an ice box
for further microbiological and molecular analysis.

Devices and materials used:

Sterile BAL catheter;

Sterile normal saline (0.9 %);

Medical suction apparatus;

Sterile sample collection tubes;
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Veterinary sedative preparations and equipment.

Bacteriological isolation and phenotypic identification

BAL samples were cultured on blood agar and
chocolate agar plates. The inoculated media were
incubated aerobically at 37°C for 2448 hours. Suspected
colonies were examined for their morphological
characteristics, including the size, shape, and hemolytic
activity.

Gram staining was performed on representative
colonies to observe cellular morphology and Gram
reaction. The colonies showing characteristics consistent
with Pasteurella species were further subjected to
biochemical testing.

Biochemical characterization

Presumptive identification of Pasteurella spp. was
carried out using standard biochemical tests, including
oxidase, catalase, indole production, and carbohydrate
fermentation tests. The obtained results were interpreted
according to established bacteriological identification
keys.

Blood samples were collected from the animals
under aseptic conditions using sterile disposable
syringes. Approximately 5 ml of venous blood was
drawn from each dog. A portion of the sample
was transferred into EDTA-containing tubes for
hematological analysis, while the remaining blood
was placed in plain tubes and allowed to clot at room
temperature. The clotted samples were then centrifuged
at 3,000 rpm for 10 minutes to obtain serum, which was
used for biochemical assays.

Hematological parameters, including the total
leukocyte count and differential leukocyte count,
were measured using an automated hematology analyzer
following the manufacturer’s instructions. All
the analyses were carried out under strict quality control
procedures to ensure accuracy and reliability of the
results.

Bronchial alveolar lavage technique

BALF was collected by inserting a flexible
polyethylene tube, initially the end of which was sterilized
with alcohol (70 %) and then gently inserted through
the nose down to the lung and the presence of a cough
reflex gave a good indication of the correct way
to tube afterwards. Warm PBS was infused with a sterile
syringe and then withdrawn with the same syringe
and BALFs were collected in sterile beakers and sent to
the laboratory under aseptic conditions.

Microscopic examination of the BALF was made
immediately after the sample collection, and the volume
of bubbles was immediately measured to indirectly assess
the surfactant in each sample (7able I) according to the
surfactant score described by [8].

Table 2

Table 1
Conducting surfactant evaluation for BAL

Surfactant score Surfactant
0 No bubbles
1 0.10 to 0.70 ml of bubbles
2 0.71 to 1.50 ml
3 >1.51 ml

(200 pl) of BALF per sample was centrifuged at
180 x g for 6 min, and additional slides were prepared
from centrifuged liquid at 500 x g for 5 min. A differential
cell count of 400 leukocytes for each slide was performed
after staining with Giemsa stain, and the presence of
bacteria and epithelial cells was examined at 40x
magnification. The loop full of BAL fluid was used for
culturing, isolation, and identification of bacteria.

The smear of the differential cell counts and from
BALF was examined under 100x magnification, the
number of clusters, sheets of epithelial cells and
cellularity were assessed and evaluated.

The 1 ml fresh 24-hour culture broth was used for DNA
extraction (Genaid /Korea) according to manufacturing
company. The polymerase chain reaction test was used to
confirm Pasturella canis and Pasturella stomatis infections.
Oligonucleotides sequences primers were performed for the
detection of sod A genes primer of Pasteurella canis,
Forward primer 5’GTAAATAATGCAAATGCGG3’ and
reverse primers 5’GCCTTGCAAAGTAGTAC3’, and
Pasteurella stomatis forward primers
5’CTCAGCAAATTATCGCTCGTC3’ and reverse primers
5’TGCCCAGCCTGAACCGAAACGA3’, which were
used to detect the infection by these bacteria in the samples
and the steps with these species specific primers were
performed as described by [19] as the following steps: initial
denaturation 94°C for 5 min. following by 35 cycles of
denaturation 94°C for 30 sec. annealing at 50°C for 30sec.
and extension 72°C for 120 sec. and final extension 72°Cfor
7 minutes. Statistical analyses of the study results were
performed using the chi-square test, with P<0.01 as a
criterion for significance [20].

Ethic Statement

The research was approved by the Ethics Committee
of the University of Kerbala, College of Veterinary
Medicine, under the number UOK.VET.ME.2022.061.

Results and discussion

Result of clinical study

The study involved fifty-seven dogs that were
examined, as a result of the culture of 57 BAL fluid
samples from the dogs with abnormal respiratory
symptoms. 17 samples (29.82 %) gave positive results to
Pasteurella canis and 5 samples (8.77 %) gave positive
results to Pasteurella stomatis (Table 2).

The number of positive results for Pasteurella spp. in dog samples

Number of examined Number of positive results for Number of negative results for Pasteurella Pasteurella
cases Pasteurella spp. Pasteurella spp. canis stomatis
57 22 35 17 5
(38.59 %) (61.40 %) (29.82%) (8.77%)
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The result of hematology and biochemical values

The hematology and total protein values showed
significant differences between healthy and infected
dogs, with considerable differences in total leukocyte
count, neutrophils, lymphocytes, eosinophils, and total
protein (7able 3).

Table 3
The results of the dogs’ hematological study, mean
Infected, Healthy,
Leukocyte values =22 0=35
TLC, 10°/1 19.4* 82"
Neutrophil, cells/ul 13065 * 6883 °
Basophil, cells/pl 44 48
Eosinophil, cells/ul 1382 118°
Lymphocytes, cells/ul 8034 ° 2117°
Monocytes, cells/ul 473 ° 417°
Serum biochemistry

Total protein, g/l 92° 70°

Note: different letters indicate a significant difference between the
infected and healthy groups at P <0.01.

The diseased animals showed a significant increase in
total white blood cell count, 2.4 times higher than that of
clinically healthy dogs (P<0.01). Also, in the group of
infected dogs, a significant (P<0.01) increase in the
number of neutrophils, eosinophils and lymphocytes was
found by — 1.9, 1.7 and 3.8 times, respectively, compared
to the similar indicators in the group of clinically healthy
dogs. It should be noted that the level of total protein in
the blood serum of infected dogs, on the contrary, had the
tendency to decrease. Thus, the level of total protein was
1.3 times lower (P<0.01) than the indicator in clinically
healthy dogs.

The results of bronchial alveolar lavage cytology

The results of the cytological study of bronchial
alveolar lavage (BAL) fluid in the dogs revealed the
presence of surfactant, sample cellularity, the presence of
RBCs and epithelial cells which gave good indicators of
BAL quality (Table 4).

Table 4
The results of the cytological study of bronchial alveolar
lavage fluid in dogs, mean = SEM

. . Infected, Healthy,

BAL (differential count) =22 1=35
Neutrophils 18.2+2.0° 5.2+1.0°
Eosinophils 5.4+£2.0¢ 1.2£1.0°
Basophils 0.2+0* 0?
Lymphocytes 50.0+6 * 17.841.0°
Monocytes 0.6+0* 0¢
Epithelial cells 37.0£5.0*  16.8£3.0°
Bacteria 9.6+0° 0.8+0.0®
Cellularity 12.0+£5.0* 54+1.0°
Total nucleated cell count (TNCC) 490 * 188°
Total protein, g/l 10.4+5.02 5.1£2.0°

Cytological score 2 0
Note: different letters indicate a significant difference between the
infected and healthy groups at P<0.01.

After the sample collection, the volume of bubbles
was immediately measured to indirectly assess the
surfactant and the surfactant score of all the BAL samples.

The results revealed significant differences in the
quantitative parameters of isolated cells among the

infected and healthy dogs. Highly significant differences
(P<0.01) were found in the counts of neutrophils (3.5
times higher), eosinophils (45 times higher), lymphocytes
(2.8 times higher), epithelial cells (2.2 times higher), and
bacteria (12.0 times higher). A significant increase in total
protein (2.6 times higher) (P<0.01) was also recorded
compared to the healthy animals. No significant
differences were observed in the counts of basophils and
monocytes.

The score of the BAL from the infected dogs was
revealed at degree 2 with total nucleated cell count of 490
cells while in the healthy dogs there were 188 cells at 0 score.

The results of bacteriological study

After 48 hours of incubation at 37 C°, the colonies of
isolates appeared as the following ones: the colony of
P. canis and P. stomatis on blood agar appeared as
grayish-white, rough and small discrete tear shaped
colonies. Other colonies were mucoid and large. There
was no hemolysis on the blood agar and no growth on
MacConkey agar.

After staining by Gram stain and methylene blue stain,
the colonies appeared as Gram-negative and bipolar in
shape in methylene blue stain, coccobacilli or short-rod
single or in pairs.

The biochemical tests used for the differentiation
between Pasteurella canis and P. stomatis revealed the
same results, except that ornithine decarboxylase gave the
positive reaction in P. canis, while it gave the negative
reaction in P. stomatis, as shown in Table 5.

Table 5
The results of biochemical reactions of Pasteurella canis
and Pasteurella stomatis

Pasteurella Pasteurella
Test ; .
canis stomatis
Hemolysis on blood agar — -
Growth on MacConky agar - -
Indole + +
Urease - -
Catalase + +
Ornithine decarboxylase + =
Sugars fermentation
Glucose + +
Lactose - -
Sucrose - -
Maltose — -
Mannitol - -
Terihalose \ -

In the PCR technique (Fig. I), an amplicon was
observed from all the isolates in agarose gel
electrophoresis.

In the conventional PCR technique, the dogs showed
17 (29.82 %) and 5 (8.77 %) cases of being infected with
Pasteurella canis and Pasteurella stomatis, respectively.
With 186 bp and 218 bp which revealed P. canis and
P. stomatis respectively; there was no record that the two
types were found in the same animal.

The dogs with respiratory disease showed such
clinical signs as mild fever, lethargy, dyspnea, acute
productive cough, chronic nasal discharge, stertorous
breathing, hemoptysis, sneezing, and exercised
intolerance [21].
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Fig. 1. The results of agarose gel electrophoresis of PCR product analysis on agarose gel. Line 1 is the M DNA marker;
lines 1, 2, 3, and 4 represent 186 bp for Pasteurella canis; lines 5, 6, and 7 represent 218 bp for Pasteurella stomatis

In the previous study [22], the ocular and nasal
discharge, sneezing, dyspnea, tachycardia were reported
and depression developed in dogs within 1 to 4 days post
infection, also the fever was uncommon but when present,
it was transient. Besides, [23] mentioned that most
infected dogs initially developed fever followed by mild
clinical signs of respiratory disease (especially cough,
nasal and ocular discharge, dyspnea and the elevation of
heart rate).

The hematological and serum biochemical results in
the present study revealed the agreement with the
previous study [24], in which it was mentioned that the
hematological values significantly increased total
neutrophils, leucocyte and eosinophil’s count in the
dogs with respiratory diseases when compared to the
healthy dogs.

It was reported that in healthy dogs the number of
inflammatory cells encountered was fewer than those in
the diseased dogs. The respiratory tract diseases due to
bacterial infection lead to the increase in leukocytes [25].
Blood spotting has been reported at respiratory diseases
accompanied by eosinophilia and leukocytosis [26, 27]. In
hematological findings, neutrophilia of dogs infected with
respiratory diseases is observed [28].

It was mentioned that eosinophilia occurring in dogs
suffering from respiratory tract diseases might be due to
the raised plasma histamine level [29]. In the present
study, the results revealed significant differences in
lymphocytes between the diseased and healthy dogs;
these results disagreed with many researchers who
mentioned that the hematological studies of dogs affected
with respiratory disease showed no significant change in
lymphocyte count, monocytes and hemoglobin
concentration and significant increase in total eosinophils,
neutrophils and leucocyte count of the blood [24].

In inflammatory responses to acute airway infection,
lymphocytes play a major role at all stages and at all
phases [30, 31].

In BALF sample obtained from the alveoli, the
presence of foam is important for assessing the presence
of surfactant [10]. The reduction of alveolar surface

tension is caused by the action of type II pneumonia cells
that secrete surfactant into the alveoli [32].

A simultaneous increase in the total number of
neutrophils, lymphocytes, and macrophages occurred in
airway fluid detected in BAL fluid that appeared
markedly  hypercellular  pathogen identified by
macrophages [33].

BAL lymphocytosis in dogs indicates the occurrence
of a wvariety of pathological processes, suggesting
that lymphocytes have an important role in the
response to respiratory airway infection regardless of the
pathogen [34].

In the surface epithelium of the respiratory tract,
lymphocytes are involved in both immune responses to
inhaled antigens and protective immunity against
infectious agents [14].

In a study of bacterial pneumonia in dogs, the most
common presentation was neutropenia, with BAL fluid
neutrophils reaching 45 % and lymphocytes approaching
20 % of the differential cell counts [35]. The
inflammatory pulmonary disease leads to a marked
increase in the number of neutrophils in BALF [36].

The results of this study showed significant
differences in the cellularity of BALF in healthy and
diseased dogs. This occurs due to high percentage of
lymphocytes, neutrophils, and other cells which lead to an
increase in total cell count and increased cellularity score,
which agrees with [8]. It has been mentioned that large
numbers of epithelial cells present in the BALF may be
caused by abnormal exfoliation, excessive suction, or
trauma [21]. P. canis appeared as grayish-white, rough
and small discrete tear shaped colonies of Gram-negative,
coccobacilli, short-rod single or in pairs; Pasteurella spp.
are aerobic, facultative anaerobic, and grow well at 37°C
on 5 percent sheep blood, and the growth is uncommon
on MacConkey agar, the bipolar staining of Pasteurella
species from bacterial or blood smears when stained by
methylene blue [37, 38].

It was also mentioned that the isolates of Pasteurella
canis gave the negative urease test. When ornithine
decarboxylation test is positive, the acid is not produced
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from L-arabinose, raffinose, D-lactose, maltose, mannitol,
sorbitol, or dulcitol [37, 39].

The molecular test can also be applied in the specific
PCR technique for the detection and diagnostics
of Pasteurella spp. by using the template as a bacterial
colony or by using direct clinical samples. A multiplex
PCR is a highly susceptible and sensitive rapid technique
used for the identification of capsular types of the
conventional capsular serotyping system. The primers of
specific serotypes used in the PCR technique were designed
by the development of molecular tools and following
sequence identification, the capsular biosynthetic analysis
section of each capsular group [19, 40]. This technique has
paved the way for rapid and accurate tests to detect
infectious agents and has been conducted for the detection
of Pasteurella spp. [41].

PCR is considered the fingerprinting technique
and the present study uses this technique by utilizing
primers specially designed for the identification of some
species that infect dogs and confirm the diagnosis of
P. stomatis and P. canis infection. Similarly, after the
isolation and biochemical identification, the PCR has
been used for the detection and diagnostics of those and
other species in other studies by other researchers. This
technique has been particularly designed for the
identification of Pasteurella species in clinical samples
and mixed cultures [19, 42].

It was mentioned that by using smears and lavage
samples and examining respiratory tract samples of 18
pneumonic and septicemic dogs (the most commonly
diagnosed conditions), the most frequent isolate from
dogs was P. canis — 9, followed by P. dagmatis — 4 and
P. stomatis — 2 [43].

Several species of Pasteurella such as P. canis and
P. dagmatis have been reported to be transmitted to
humans through animal bites [44].

It was revealed that the most common isolate by using
bronchial alveolar lavage fluid from dogs was
Mycoplasma spp.  followed by  Pasteurella spp.,
Bordetella spp, Enterobacteriaceae, and anaerobes [13].

Conclusions

It is indicated in this study that BAL is an important
clinical procedure for diagnosing respiratory diseases in
dogs. It is also a technique that provides medical
information about the cellular change in case of
respiratory diseases in dogs and the detection of the
prevalence of Pasteurella canis and Pasteurella stomatis
among pet dogs in Karbala city, Iraq, diagnosed by
clinical signs combined with BAL and polymerase chain
reaction techniques. Cytological examination of bronchial
alveolar fluid revealed highly significant differences
(P<0.01) in the counts of neutrophils, eosinophils,
lymphocytes, epithelial cells, and bacterial cells (3.5, 45,
2.8, 2.2, and 12.0 times higher than in healthy animals).
The total count of nucleated cells was 2.6 times higher
than in healthy animals. A combination of bacteriological
and molecular testing using PCR standard allowed the

isolation and identification of P. canis in 29.82 % of
samples and P. stomatis in 8.77 % of the samples from the
diseased animals.
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Correspondence Author The article presents the results of a study on the operational degradation of engine oil under the working conditions
V. Padalka of internal combustion engines (ICE) used in agricultural and automotive machinery, where the operating
E-mail: environment is classified as particularly severe: high air dustiness, irregular loads, frequent engine starts, and
viacheslav.padalka@pdau.edu.ua extended idling periods. These factors accelerate the wear of friction pairs, deteriorate lubricating properties, and
reduce the overall reliability of power units. Existing maintenance regulations do not consider real operating
conditions, which creates the need for inter-schedule monitoring of oil condition — possible only through technical
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that of oil after operational wear. RGB/HSL colorimetry tools and statistical processing were applied. A laboratory
setup was developed based on the STM32H747XI microcontroller and the TCS3472 color sensor, enabling the
detection of oil color changes and evaluation of its degradation linked to engine operating hours. Calibration was
performed between reference samples and boundary conditions corresponding to the full service interval. The
investigation of VAG Special G 5W-40 engine oil (BSE engine) over 400 engine hours demonstrated a stable
functional dependence between impurity saturation and engine runtime. The average increase in contamination
confirmed a reliable correlation between color variation and actual wear of friction components. The proposed
methodology enables inter-schedule monitoring of engine oil condition and prediction of optimal replacement timing
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MexaTpoHHA KOJLOPUMETPUYHA CHCTEMA BUMIPIOBAHb eKCILUTyaTaliiiHOl Aerpagamii
MOTOPHOI OJIMBH SIK 3aCi0 MiIBUIIIEHHA HAXIMHOCTI ABTOTPAHCIIOPTHHUX 32C00iB

B. B. ITaganxka | O. B. 'op6enko | O. M. IBanos | M. B. Uymax

VY cTaTTi NpeACTaBICHO pe3yNbTaTH JAOCTIIKEHHs CKCILTyaTaliifHOI Jerpajarii MOTOPHOI OJIMBH B yMOBax
poOOTH JBUTYHIB BHYTpPilIHBOrO 3ropsiHus ([IB3) cimbehkorocmnoaapchbkoi Ta aBTOMOOLIBHOT TEXHIKH, 1€ YMOBH
arpapHui yHiBepcuTer, eKCILTyaTanii HaJxeXxaTh 10 OCOONMBO TSDKKHX: IIJBUINEHA 3aMMICHICTh IOBITpS, HEPIBHOMIpPHI HaBaHTAXEHH,
M. Tlonrasa, Yipaina 4acTi 3aIlyCKH JIBUTYHA i TpuBana pobota Ha xosoctux obeprax. Li hakTopy NpUCKOPIOIOTH MPOLIEC 3HOIIYBAHHS

€JIEMEHTIB TepTsl, MOTIPIIYIOTh BIACTHBOCTI MACTHIILHUX MaTepialliB Ta 3HWXKYIOTh HaiHHICTh CHIIOBUX arperaTiB.
Bizomi periaMeHTH TEeXHIYHOrO 0OCIyroByBaHHS HE BPaXOBYIOTh PEAIbHHUX YMOB EKCILTyaTallil, 10 00yMOBIIHOE
noTpedy y MiKpErJIaMeHTHOMY KOHTPOJI CTaHy OJIMBH, SIKMII MOXKIIMBHIA JIMIIIE 32 YMOB 3aCTOCYBaHHS TEXHIYHUX
BHUMIpIOBaHb 1 HU(POBOro aHaji3y napameTpiB aerpaiailii. MeTor MOCITIKEHHS € POo3pOOJICHHS METOJUKH Ta
[IPOBE/ICHHST CKCIICPUMEHTIB JUIsl BUSHAYCHHS PECYPCHHX ITOKA3HHKIB MOTOPHOI OJIMBH 3a 3MiHOIO ii KOIBOPY 3
BUKOPUCTAHHSIM  KOJIBOPUMETPHYHOrO OONagHAHHS, OCHAIICHOTO CJIEMEHTAMH MEXaTPOHHOI CHCTEMH.
JocnimkeHHst 6a3ylOThCsi Ha MOPIBHSAHHI KOJbOPY 0a30BOI OJMBH Ta OJMBU 3 EKCIUTyaTalliiHUM HapOOITKOM.
VY poboTi BukopucTaHO iHCTpyMeHTabHI 3acoon RGB/HSL-konopumeTpii Ta cTaTHCTHIHY 00pOoOKY pe3yIbTaTiB.
Po3pobiieno mabopaTopHy YCTaHOBKY Ha OCHOBI MikpokoHTponepa STM32H747X1 3 poromarankom TCS3472, mo
J103BOJIsIE (DIKCYBAaTH 3MiHY KOJILOPY OJIMBU Ta BU3HAYATH CTYIIiHb 1i JAerpazalii B IPHB s3Il 0 MOTOTOIMH POOOTH
neuryHa. KamniOpyBaHHS NPOBEACHO MK CTAJOHHHM CTaHOM Ta IPAaHHYHMMHU 3HAYCHHSMH, IO BiAIOBINAIOTH
MIOBHOMY CepBiCHOMY iHTepBaiy. Jlocmimkenus motopHoi omuBa VAG Special G 5W-40 (aBuryn BSE) npotsrom
400 MOTOrOIMH TIOKa3aau cTabiIbHy (YyHKIIOHAIBHY 3aJISKHICTh HACHUCHOCTI TOMIIlIKaMH Bifl HapoOiTky. CepemHi
3HAUYCHHS 3POCTAHHS 3a0pyIHEHHS MiATBEPKYIOTh JOCTOBIPHUII KOPEAIIHHMIT 3B’ 30K MiXK 3MIHOIO KOJIBOPY Ta
(akTHYHUM 3HOCOM CJIEMEHTIB TEpPTS. 3aCTOCYBAaHHS 3alpOIOHOBAHOI METOAMKH 3a0e3ledye MOMKIMBICTH
MIXPETJIaMEHTHOTO KOHTPOJIIO CTaHy MOTOPHOI OJMBM Ta NPOTHO3YBaHHS MOMEHTY Ii 3aMiHHM 3 ypaxXyBaHHAM
peanbHuX yMOB eKcIUTyaTanil. [IpakTndHa 3HaUyImicTs poOOTH MONATaE y MiABUINCHHI HaaiitHocTi JIB3, 3HImKeHH]
BUTpaT Ha TEXHiYHE OOCIYroByBaHHS Ta 3al00IraHHI IepeJyacHUM BiqMoBaM OOIafHAHHS. 3alpOIIOHOBAHA
MEXaTpPOHHA KOJIbOPUMETPHYHA CHUCTeMa MO)Ke OyTH iHTerpoBaHa y CEpBICHI LIEHTPM Ta CHCTEMY TOYHOTO
3eMIepoOCTBa SIK eIEMEHT NU(POBOI AIarHOCTHKU TEXHIYHOTO CTAHy MAIIUH.

KarodoBi cioBa: MoTopHa oOnMBa, Jerpajallis OJMBM, MEXaTpPOHIKa, 3HOC JeTaliell, MiKperjiaMeHTHe

00CITyroByBaHHS.
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Introduction

Mechanized technologies in the agricultural sector
rely on the intensive use of internal combustion engines,
which serve as the basis for the operation of tractors,
motor vehicles, and self-propelled harvesting machines.
The efficiency and stability of agricultural production
directly depend on the performance of power units,
their ability to perform technological operations without
failures, as well as on the cost of maintenance and
repair services. Studies conducted in most regions of
Ukraine [1-3] confirm the need to modernize the machine
and tractor fleet and to implement advanced systems for
monitoring the technical condition of equipment. This
will contribute to the reduction of emergency repairs and
financial losses for agricultural enterprises.

One of the key factors determining the reliability and
durability of internal combustion engines (ICEs) is the
quality of fuel and lubricants. It has been established that
the use of low-quality fuel can reduce the failure-free
service life of machinery by up to 70 %, resulting in
premature wear of fuel and lubrication system
components, higher service costs, and the need for major
overhauls [4]. Numerous research works [5—7] present the
results of a correlation analysis between the
physicochemical properties of fuel and the operational
performance of ICEs, the wear intensity of friction
elements, and the environmental characteristics of
exhaust gases. Researchers propose methods for
monitoring the composition of the air-fuel mixture,
controlling combustion regimes, and diagnosing fuel
system components to improve the overall efficiency of
the engine [8, 9].

However, fuel quality is only one component of the
operational reliability of power units. An equally
important factor is engine oil, which ensures heat
dissipation, friction reduction, clearance compensation,
and prevention of dry contact between working surfaces.
It is well known that during operation, the oil undergoes
degradation, accumulating oxidation products, abrasive
particles, soot, and contaminants that significantly reduce
its functional properties [10, 11]. The deterioration of
lubricating characteristics leads to increased wear of
friction assemblies, loss of compression, partial seizure of
components, and uncontrolled temperature rise, which
accelerates engine failure.

From a scientific perspective, the operational
degradation of engine oil can be assessed by changes in its
color, which reflects the accumulation of mechanical
impurities and products of incomplete fuel oxidation [12, 13].
The main sources of contamination include: metal micro-
particles (chips) generated by precision friction pairs;
sulfur, ash, bitumen, and resinous compounds derived
from diesel fuel; fuel vapors penetrating the lubrication
system through piston rings; and products of exhaust gas
recirculation.

In agricultural machinery, the operating conditions of
internal combustion engines are classified as particularly
harsh: high air dustiness, fluctuating loads, frequent
engine starts, and prolonged idle operation. These factors
increase the stress on the lubrication system and
necessitate a well-founded determination of oil
replacement intervals. Existing maintenance regulations

do not consider real-world operating conditions;
therefore, there is a need for inter-service monitoring of
oil condition, which can only be implemented through
technical measurements and digital analysis of
degradation parameters [14].

Image processing technology based on video offers an
innovative  approach  for  extracting  dynamic
characteristics and has already been successfully applied
in such fields as medical diagnostics, robotic vision, and
intelligent transportation systems. In particular, for wear
analysis, video recording is valuable as it prevents particle
adhesion (agglomeration) during motion, enabling
accurate extraction of the characteristics of individual
wear particles. Although particle movement may cause
image blurring, color information can be restored using
image color enhancement techniques. As reported in
studies [15, 16], an online image processing system was
used to obtain video footage of moving wear particles in
lubricant. Specialized preprocessing methods, including
motion blur restoration, were employed to effectively
isolate the particles prior to color extraction. Real-time
monitoring of oxidative wear confirmed the system’s
practical applicability for early detection and assessment
of wear progression in operating equipment.

Currently, the development of a mechatronic system
for determining operational changes in engine oil color is
arelevant research direction. Such a system would enable
the diagnosis of oil service life in engine hours, detection
of critical contamination levels, prediction of replacement
feasibility, and optimization of maintenance schedules.

Therefore, the main objective of this study is to
develop a methodology for resource analysis of engine oil
using elements of a mechatronic colorimetric
measurement system, which will enhance the reliability of
motor vehicles and provide a scientific basis for inter-
service maintenance intervals.

The aim of the study

The aim of the study is to develop a scientifically
grounded methodology and conduct experimental and
comparative research to evaluate the resource indicators
of engine oil in the lubrication systems of internal
combustion engines using laboratory equipment equipped
with elements of a mechatronic system for technical
measurements.

To achieve this objective, the following scientific and
applied tasks must be addressed:

1. To perform an analysis of existing designs,
technical solutions, and scientific studies aimed at
determining the operational properties of engine oils
based on their color as an indicator of degradation and
contaminant accumulation.

2. To develop a laboratory setup for resource analysis
of engine oil through instrumental determination of its
colorimetric parameters using elements of a mechatronic
system.

3. To establish a calibration methodology for the
laboratory setup and conduct experimental research with
reference to the operating modes of internal combustion
engines and the oil service intervals.

4. To justify practical recommendations regarding the
application of the laboratory setup for inter-service
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diagnostics of engine oil under service and maintenance
conditions of motor vehicles.

Materials and methods

The methodology of comparative studies of the
physicomechanical characteristics of engine oil in internal
combustion engine (ICE) lubrication systems is based on
the analysis of color changes during operation. For this
purpose, the color of the fresh (baseline) oil at the start of
operation is compared with the color of the oil after the
accumulation of operational service life.

1. Color evaluation as an indicator of engine oil
condition

Oil color is considered an important indicator of its
quality because it: is the first visible sign of change
observed by the operator; may reflect the degree of
purification and level of contamination; indicates the
presence of mechanical impurities, oxidation products,
and fuel residues.

However, color is not a universal criterion for
assessing the quality of a lubricant; therefore, its use as a
resource-forming indicator (oil service life) requires
justification and a  standardized measurement
methodology.

To enable high-precision determination of liquid
color, the following methods are commonly used:

1. Spectrophotometric method — measures light
absorption across the entire visible spectrum and
constructs a spectral curve (a “color signature”), ensuring
high accuracy in color identification and comparison.

2. Colorimetric method — measures light intensity at
predefined wavelengths to rapidly determine the
concentration of substances based on color depth.

3. Visual comparison — compares a sample with
standardized reference scales under regulated lighting
conditions.

For standardized measurement of liquids with
different transparency levels, specialized color scales are
applied: Hazen scale (APHA/Pt-Co) [17] — for evaluating
the yellow color intensity of petroleum products and
solvents; Gardner scale [17] — for assessing the color of
light and yellow-brown liquids (oil, resins, varnish);
Saybolt scale [18] — for characterizing very light
petroleum products; ASTM D1500 scale [18] — for
determining the color of fuel oil, diesel, and lubricants.

In this study, the emphasis is placed on instrumental
color determination followed by mathematical conversion
into resource indicators of engine oil.

2. Use of the RGB color model and digital methods

To obtain a quantitative description of color, an
additive RGB model [19] is applied, where color is
formed by combining three fundamental components of
light: R — Red, G — Green, and B — Blue.

The total color intensity can be formally expressed as
a vector equation:

where C is the resulting color intensity;

R, G, B are the basic components;

1, g, b are the coefficients of their intensity (saturation).

Considering the characteristics of human visual
perception, gamma correction is applied in digital systems
to ensure a more adequate correspondence between the
physical light intensity and the perceived brightness. The
processing of the obtained digital data (including linear
and nonlinear transformations) is carried out using
methods of digital signal and image processing.

3. Color Measurement Equipment

There is a range of portable color measurement
devices used in industry for quality control. One example
is the LUTRON RGB-1002 analyzer, which can

determine the color of samples in both the RGB and HSL
color systems, perform calibration based on a reference
sample, and transfer data to a PC via the RS232 interface.

Within this study, a specially designed laboratory
setup (Fig. I) was used to determine the relative
indicators of mechanical impurity content in engine oils
(and other technical fluids).

Fig. 1. Laboratory setup for determining impurities
in engine oils:

a) general view of the setup; b) internal view of the setup.
1 — personal computer; 2 — special cable; 3 — measuring
instrument; 4 — controller; 5 — color converter;

6 — sample under investigation.

Oil samples are stored in sealed test tubes (Fig. 3).
The following samples were used for calibration:

— transparent reference sample (colorless sample)
(Fig. 2a);

— fresh engine oil without operating hours (0 engine
hours) (Fig. 2b, ¢);

— engine oil after reaching the limit service life of the
engine (400 engine hours, equivalent to ~15.000 km of
vehicle mileage) (Fig. 2d).
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Fig. 2. Samples of the tested fluids:
a — transparent reference sample; b, ¢ — baseline engine
oil without operating hours; d — engine oil after the limit

service life of the engine.

4. Software and Processing Algorithm

The laboratory software consists of two logical modules:

1. Color Measurement Module, which provides:
signal acquisition from the TCS3472 sensor; conversion
of raw data into encoded RGB and HSL formats;
visualization of the results on a PC screen; data logging
for further analysis.

2. Resource Analysis Module — implemented in
Microsoft Excel. It performs: mathematical conversion of
encoded color parameters into the oil service-life
indicator; calculation of the relative impurity saturation
level; generation of recommendations regarding the
necessity of oil replacement.

The algorithm is designed to compare the color
intensity of the tested sample with that of the reference
samples (fresh oil and oil with the limit service life),
allowing the formation of a correspondence matrix
between color and contamination level.

5. Research Procedure

The experimental methodology consists of two main stages:

1) Calibration of the measuring system. The objective
of calibration is to establish the boundary range of engine
oil color change — from the initial (reference) state to the
state of maximum operational contamination with
mechanical impurities. For this purpose: the RGB and

Table 1
Relative impurity saturation of engine oil (H, %)

HSL color parameters of fresh, unused oil are measured,
the corresponding parameters of oil after the limit
operating time (400 engine hours) are measured; the
obtained values are entered into a specially designed
Microsoft Excel spreadsheet, which serves as the basis for
constructing a transition scale from ‘“clean” to
“contaminated” oil.

2) Practical determination of engine oil condition.
Measurements are carried out at specific stages of
equipment operation, taking into account load modes,
operating conditions, and fuel quality [20].

The oil sample is collected through the dipstick port
and placed into the holder of the laboratory device. After
data acquisition, the values are entered into the electronic
spreadsheet, where the program calculates the relative
impurity saturation. Based on this, the system generates a
recommendation: continue operation, or perform oil
replacement.

The impurity saturation is described by the following
functional dependence:

H=f), @)
where H is the impurity saturation relative to the
maximum operational service life, %;

A is the engine operating time, measured in engine
hours.

Thus, the developed methodology enables the
correlation of the oil’s colorimetric parameters with its
resource indicators and allows the obtained dependencies
to be applied for diagnosing the condition of the lubricant
under actual operating conditions.

Results and discussion

The experimental studies were carried out using VAG
Special G SW-40 engine oil, which was operated in a BSE
engine of a 2012 Skoda A5 vehicle. Each measurement
was performed in four replications, and the operating
range of the engine oil reached up to 400 engine hours,
corresponding to approximately 15.000 km of inter-
service mileage.

Based on the obtained results, the values of the
relative impurity saturation (H) of the engine oil were
determined depending on the engine operating time. The
summarized results are presented in Table 1.

Engine operating time, h 0 40 80 120 160 200 240 280 320 360 400
Relative impurity saturation, %
Experiment 1 2.6 3.85 345 5.84 8.97 12.58 20.25 35.25 54 80 100
Experiment 2 2.7 3.88 3.39 5.9 8.9 12.59 20.2 352 54 81 99
Experiment 3 2.55 3.79 3.42 591 891 12.54 20.8 353 54.8 82 100
Experiment 4 2.59 3.85 3.49 5.69 9.1 12.6 19.8 35.25 53.8 79 100
Average value 2.61 3.84 3.43 5.83 8.97 12.57 20.26 35.25 54.15 80.5 100

A change in the color of engine oil demonstrates a
stable exponential trend, indicating the gradual
accumulation of mechanical impurities and wear
products. A particularly sharp increase in impurity
saturation is observed after 200-240 engine hours, which
corresponds to a critical transition zone, where

irreversible changes in the structure of the lubricating
layer begin to occur.

Based on statistical data processing, a functional
dependence was established (Fig. 3), which describes the
color-based degradation of  the lubricant:
H = 1,4065-e%3913%,
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Fig. 3. Graph of impurity saturation in engine oil based on experimental data as a function of ICE
operating time under real operating conditions.

The obtained dependence shows that when the
operating time exceeds 360—400 engine hours, the
lubricant reaches 100 % conditional contamination,
which justifies the need for oil replacement regardless of
the standard service schedule.

The accuracy of the conducted measurements
complies with the general requirements for experimental
research, confirms the reproducibility of the results, and
allows the obtained data to be used for practical
diagnostics of lubricant condition.

To implement the proposed methodology under
production conditions, it is advisable to introduce periodic
sampling of engine oil and its analysis using the
mechatronic laboratory system. This approach enables:
accounting for real operating conditions;
evaluation of fuel and lubricant quality;
monitoring the degree of component wear;
determining the feasibility of inter-service
maintenance;
preventing engine failures;
increasing the failure-free operational life of
motor vehicles.

Thus, the proposed method may serve as the basis for
an applied diagnostic system for ICE condition and as an
element of a service-oriented mechatronic system for
technical operation support.

Conclusions

1. It has been established that engine oil color can be
applied as an informative diagnostic parameter that
correlates with the intensity of lubricant degradation and
the operating time of the internal combustion engine. The
application of a colorimetric approach is appropriate for
inter-service monitoring of the technical condition of
machinery.

2. A laboratory mechatronic setup has been developed
for assessing the contamination level of engine oil and
determining its conditional service life in engine hours. It
ensures digital color measurement in RGB and HSL
systems, automated data processing, and the generation of
operational recommendations regarding the feasibility of
oil replacement.

3. Based on the experimental results, a consistent
exponential trend of lubricant degradation was identified,
confirming a clear dependence between oil color and
contamination with mechanical impurities. The obtained
data are reproducible and comply with the requirements
for experimental research.

4. The proposed method for determining engine
oil condition based on color allows for consideration
of real operating conditions, fuel quality, ICE operating
modes, and loading — which cannot be achieved
when relying solely on standard service regulations.
This opens the possibility of optimizing maintenance
schedules.

5. The practical implementation of the methodology
under production conditions enables the reduction of
component and assembly wear within the ICE, improves
the reliability and failure-free operation of vehicles,
facilitates inter-service monitoring of technical condition,
and reduces repair and maintenance costs.

6. Scientific prerequisites have been formed for the
development of mechatronic systems for service
diagnostics of technical fluids, which may form the basis
for creating intelligent monitoring systems for motor
vehicles and agricultural machinery.
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