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Scientific and analytical determination of parameters of risk models
for the detection and spread of the pathogen Septoria tritici blotch (STB)
on the example of winter wheat in Ukraine and Europe in the context of
climate change dynamics until 2050.

The issue of a promising, innovative model for detecting the risk of
the occurrence and mass spread of the pathogen Septoria tritici blotch

(STB) on the example of winter wheat under the condition of changing
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weather and climatic conditions in the future until 2050 has been
substantiated. During the period of the conducted research, a practical
approbation of the proposed model has been carried out. The
effectiveness of innovative methodological approaches to preventing the
occurrence and spread of mass epiphytoties of the pathogen Septoria
tritici blotch (STB) on winter wheat crops in the Eastern Polissya zone of
Ukraine has been assessed. The risks of the spread of the pathogen
Septoria tritici blotch of winter wheat to other grain crops have been
assessed, which in the future has a very significant impact on the
reduction of their resistance, productivity, and yield on production crops
both in modern and post-war times. The effectiveness of the proposed
monitoring model for detecting the risk of occurrence and mass spread of
the pathogen Septoria (Septoria tritici blotch, STB) on commercial winter
wheat crops in agricultural enterprises of various forms of ownership has
been analyzed and substantiated, in terms of practical assessment of the
impact of weather and climate changes, the environmental plasticity of the
pathogen to soil, weather and climate conditions in the perspective until
2050. Monitoring determination of the dynamics of its spread, the
conditions for the appearance of foci, the spread of epiphytotia of winter
wheat Fusarium, as the main monitoring factor of the phytopathological,
selection, physiological, morphological stability of winter wheat crops, has
been carried out. The effectiveness of the application of the model for
detecting the risk of occurrence and mass spread of the pathogen
Septoria (Septoria tritici blotch, STB) on the example of winter wheat
under the condition of changes in weather and climate factors in the
perspective until 2050 has been determined.

The subject of the work is the practical testing of our proposed model
for detecting the risk of occurrence and mass spread of the Septoria

blotch pathogen (Septoria tritici blotch, STB) on the example of winter
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wheat under the condition of changing weather and climatic factors in the
future until 2050, as well as the assessment of the possibility of practical
use of this model for determining the phytopathological condition of crops
of both winter wheat and other crops of the grain group using the results of
phytopathological examination and their further processing, determining
the scientific and practical effectiveness of our proposed model for the
possibility of its further scientific use in the conditions of agricultural
enterprises, research institutions and organizations of Ukraine. A practical
comparison of the results obtained by us in the conditions of agricultural
enterprises of various forms of ownership of Eastern Polissya using risk
models for the detection and spread of the pathogen Septoria tritici blotch
(STB) using the example of winter wheat, its representativeness in terms
of practical effectiveness in other soil and climatic conditions, which will
further allow us to determine the phytopathological, physiological and
immunological state of winter wheat crops, and to predict the risks of the
emergence of foci of the spread of the pathogen Septoria in the context of
weather and climate changes in both Ukraine and Europe until 2025
inclusive. Testing of our proposed phytopathological and climatic
parameters of the risk models for the detection and spread of the
pathogen Septoria tritici blotch (STB) on the example of winter wheat in
Ukraine and Europe in the context of climate change dynamics until 2050,
as a promising innovative method of phytopathological indication of winter
wheat sowing, determination of its physiological, breeding and seed,
immunological, and resistant state in the conditions of modern climate
change both in Eastern Polissya of Ukraine and in Europe in particular.
The aim of the work is a comprehensive assessment of the practical
effectiveness of the methodology we have proposed for the scientific and
analytical determination of parameters of risk models for the detection and

spread of the pathogen Septoria tritici blotch (STB) using the example of
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winter wheat in Ukraine and Europe in the context of climate change
dynamics by 2050, which is currently relevant.

The main research methods for studying and assessing the practical
effectiveness of the parameters of the risk models proposed by us for the
detection and spread of the pathogen Septoria tritici blotch (STB) on the
example of winter wheat in Ukraine and Europe in the context of climate
change dynamics by 2050 in the conditions of agricultural enterprises of
various forms of ownership in the Eastern Polissya area were:

1. Computational and analytical - on the collection and processing of
the results of the conducted research to determine the parameters of risk
models for the detection and spread of the pathogen Septoria tritici blotch
(STB) using the example of winter wheat in Ukraine and Europe in the
context of climate change dynamics by 2050.

2. Conducting phytopathological, morphological, soil, breeding and
seed, entomological, weather and climatic monitoring of winter wheat
crops in the conditions of agricultural enterprises of various forms of
ownership, comparing the results obtained with the results of existing
methodologies that are widely used by research and development,
scientific and production institutions of the State Service for Food Safety
and Consumer Protection of Ukraine, the Plant Quarantine Service,
breeding and seed centers of Ukraine for monitoring grain crops,
identifying signs of damage by pathogens of septoria in winter wheat,
conducting statistical analysis of the results obtained, comparing them
with the results of existing models in order to determine the
phytopathological, morphological, breeding and seed, and resistant state
both in the conditions of Eastern Polissya of Ukraine and the entire
Polissya zone as a whole.

3. Assessment of the representativeness and objectivity of the

obtained research results in relation to all agricultural enterprises of both
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the Eastern Polissya zone and the entire Polissya zone of Ukraine using
the example of experimental crops in the conditions of Chernihiv region.

4. Practical testing of the proposed scientific and analytical
determination of the parameters of the risk models for the detection and
spread of the pathogen Septoria tritici blotch (STB) using the example of
winter wheat in Ukraine and Europe in the context of climate change
dynamics by 2050 in the conditions of agricultural enterprises of various
forms of ownership and research institutions in the Eastern Polissya zone
of Ukraine.

According to the results of the research, it was found that the shift of
the focus of the occurrence of critical risk falls on the early spring period,
which is associated with an increase in the average air temperature in
March—-May to = 14°C. It was clearly revealed that the increase in the
frequency of hot summer days (t>30°C) significantly limits the
development of the pathogen Zymoseptoria tritici of winter wheat in the
second half of the growing season. In turn, this requires updating the
seasonal structure of the predicted risk models. It was established that the
key abiotic triggers for the onset of pathology and the spread of the
pathogen Zymoseptoria tritici on winter wheat are: air temperature +15,
+25°C, relative humidity = 90%, the amount of precipitation = 15-20mm in
3 days, the duration of leaf wetting = 36-48 hours, as well as the
cumulative condition — at least 10 days in the optimal temperature range.
These parameters are systematized in a tabular model structure for further
software application. It has been practically proven that the short-term
meteorological trigger of the risk of the occurrence of a focus of
epiphytotia of the pathogen Zymoseptoria tritici, namely: average
temperature =+74°C in combination with precipitation =212mm within 48
hours. This approach allows you to quickly connect weather forecasts to

warning systems in production agrosystems.

10



Innovative Solutions In Modern Science Ne 5(69), 2025

The scope of application of the research results includes both
agricultural production enterprises of various forms of ownership, as well
as scientific and research, breeding and seed institutions and
organizations, the State Food and Consumer Protection Service of
Ukraine, and institutions of the State Quarantine Inspectorate of Ukraine.

The conclusions of the research are that due to changes in weather
and climatic conditions, such a highly pathogenic pathogen of winter
wheat disease as Zymoseptoria tritici has become widespread. Its foci and
epiphytotia subsequently become the causes of the reproduction of pests
of grain crops, and as a result - the loss of agricultural products and the
shortage of marketable grain of winter wheat by 32.4%. The methodology
we have proposed for determining the parameters of risk models for the
detection and spread of the pathogen Septoria blotch (Septoria tritici
blotch, STB) on the example of winter wheat in Ukraine and Europe in the
context of the dynamics of climate change by 2050 will in the future make
it possible to conduct timely phytopathological, breeding and seed
monitoring of crops of both winter wheat and other crops of the grain
group, to design and implement measures to prevent the occurrence of
epiphytotia of the pathogen Septoria tritici blotch, STB, and to reduce the
risks of its large-scale foci as much as possible. The specified
methodology for determining the parameters of risk models for the
detection and spread of the pathogen Septoria tritici blotch (STB) will in
the future provide a practical opportunity to timely and effectively forecast
possible foci of occurrence of both the pathogen Septoria tritici blotch of
winter wheat and other diseases with the participation of infection by
representatives of fungi of this class, will make it impossible for the factor
of occurrence of foci of mass epiphytoses of pathogens of agricultural
crops due to climate change factors, anthropogenic human activity, and

after a full-scale invasion of the territory of Ukraine by an aggressor
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country, military factors. The practical use of scientific and analytical
determination of the parameters of risk models for the detection and
spread of the pathogen Septoria tritici blotch (STB) on the example of
winter wheat in Ukraine and Europe in the context of climate change
dynamics by 2050, as well as its impact on the phytosanitary condition of
crops of both winter wheat and grain crops, will further allow predicting
and determining possible foci of epiphytotia of pathogens of fungal and
bacterial diseases, and as a result - protecting agricultural crops from the
spread of phytopathogenic organisms. The application of models for the
detection and spread of the pathogen Septoria tritici blotch (STB) in
Ukraine and Europe in the context of climate change dynamics by 2050
will further allow practical assessment of the phytopathological condition of
winter wheat crops to determine the potentially possible yield, as well as
timely conduct phytopathological examination of grain crops in the
conditions of agricultural enterprises of various forms of ownership,
research institutions, and organizations. To predict further preventive
measures to limit the spread of phytopathogens, the emergence and
spread of pests, and to prevent the spread of epiphytotia of the pathogen
to other grain crops. The developed methodology for the scientific and
analytical determination of the parameters of risk models for the detection
and spread of the pathogen Septoria tritici blotch (STB) on the example of
winter wheat in Ukraine and Europe in the context of climate change
dynamics by 2050 makes it possible to conduct practical physiological,
phytopathological, breeding and seed research in the conditions of
scientific research institutions and organizations, growing agricultural
crops of the grain group in the conditions not only of Eastern Polissya,
where our research was conducted, but also in general in the conditions of

the Polissya zone of Ukraine.
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agrosystems, phytopathological forecasting, phenological models.
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Cinbcbkoz2ocrnodapcbKux HayK, doueHm opHoecbka C. B.

Haykoeo-aHanimu4yHe 8u3Ha4YeHHs rapamempie modesied pPu3uKy
8USIB/IEHHST ma nowupeHHs1 36ydHuUKa cennmopiol3y (Septoria tritici blotch,
STB) Ha npuknadi o3umoi nweHuyi 8 YkKpaiHi ma €epori 8 KOHmMeKcmi
OuHaMmiku 3MiH Kriimamy 0o 2050 poky.

HauioHanbHul yHieepcumem «YepHizciecbkul Konezaiym» im. T. T.
LllegyeHka, YkpaiHa, YepHiais; Tosapucmeo 3  0BMEXEHO
giorogidarnbHicmto «IT-Agroconsulting», YkpaiHa, YepHiais,
XKumomupcbkuli azpomexHidHUl ¢haxosuli Koneodx, YkpaiHa, Kumomup;
IHcmumym 6ioeHepeemuyHUX Kynbmyp i uykposux 6ypskie HauioHarnbHOI
akadewmii Hayk YKpaiHu, YkpaiHa, Kuie;, binouepkiecbkull HauioHasibHUU
azpapHuul yHisepcumem. YKpaiHa, bina Llepksa.

ObrpyHmogaHo rnumaHHs NepcriekKmueHoi, IHHogauiluHoI modernni
8USIB/IEHHST PU3UKY BUHUKHEHHSI ma Macogo20 rowupeHHs1 36yOHUKa
cernimopio3y (Septoria tritici blotch, STB) Ha npuknadi o3umMoi nweHuuj 3a
yMO8U 3MIHU M0200HO-KIIiMamuy4yHUx ymos 8 repcriekmusi 0o 2050 pokKy.

3a nepiod rnposedeHux OocrioXeHb 30iUCHEHO rpakmu4Hy arnpobauito
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3arporioHogaHoi  Mooeri. [lposedeHo OUIHKY  eghekmusHOCMI
IHHOBaUiUHUX  MemoOosio2iYHUX  1i0Xx00i8  WO0O0  YHEMOXXITUBIIEHHS
BHUHEKHEHHSI ~ma  [MOWUPEHHST  mMacosux  enigpimomil  36yOHUKa
cerimopio3y (Septoria ftritici blotch, STB) Ha nocieax 03uMOi nueHuui 8
30HI CxiOHozo [loniccs YkpaiHu. OUuiHEeHO PpuU3uKu nouwupeHHs 36ydHuUKa
cernmopiody O03UMOI rnuwieHUuyi Ha IHWIi 3epHoe8i Kyrnbmypu, Wwo 8
rnodasnbwomMy yxe cymmeso 8riueac Ha 3HUXEHHS IX pe3ucmeHmHocmi,
nPoOyKmMueHoOCMiI, 8poxxalHocmi Ha 8upObHUYUX rocieax siKk 8 cydacHud,
mak U 8 rnoeoeHHUU 4Yac. [IpoaHanizogeaHO ma 0b2pyHMo8aHo
ehekmueHicmb 3acmocygeaHHs 3arporioHo8aHoi Modesii MOHIMOopUHay Mo
8USIB/IEHHKO PU3UKY BUHUKHEHHSI ma Macog8020 MowupeHHss 36y0HuUKa
cennmopio3dy (Septoria tritici blotch, STB) Ha 2ocrnodapcbKux rocieax
O3UMOI NMWeHUUi 8 CiflbCbKo20CcrnodapCchbKux nidrnpuemcmeax pisHUx ¢hopm
grracHocmi, Wo00 npakKmMu4yHOI OUIHKU eriugy no200HO-KiMamu4yHUX
3MIH, €eKonoeiyHoi nnacmu4yHocmi 36yOHUKa 00 2pyHmMoeuX, Mo200HO-
Knimamu4yHux ymoe & nepcriekmuei 0o 2050 poky. [lposedeHo
MOHIMOPUH208€ BU3HaYEeHHS OUHaMIKu U020 rOWUpPEHHS, yMOo8 058U
ocepeoKig, MOWUPEHHS ernigbimomil ¢by3apio3y O3UMOI MUWEeHUUi, SK
OCHOBHO20 MOHIMOpPUH208020 gakmopa imonamoroaivyHol,
cerneKkyitHol, @izionoaiyHol, mMopghoriociyHoI cmitukocmi rocigeie 03UMor
nweHuui. BusHayeHo eghbekmuesHicmpb 3acmocy8aHHIM MOOesli 8USIBITEHHS
PU3UKY BUHUKHEHHSI ma Macogo20 MoWuUpeHHs 36yOHUKa cernmopio3y
(Septoria tritici blotch, STB) Ha npuknadi 03uMoi NweHUUi 3a ymosu 3MiHU
Mo200HO-KrniMamu4HuUx ¢hakmopie 8 rnnepcriekmuai 3o 2050 poky.
[lpedmemom pobomu € npakmu4Ha arnpobauyis 3arnpornoHo8aHoi Hamu
MooOersi 8USIBITIEHHS PU3UKY BUHUKHEHHS ma Macog8o20 [1OWUPEHHS
36y0HuUKa cenmopio3y (Septoria tritici blotch, STB) Ha npuknadi o3umor
nweHUyi 3a yMo8U 3MIiHU MO200HO-KIiMamu4yHux ¢akmopie 8

nepcriekmusi 0o 2050 poKy, a makox OUiHKa MOXX/1Uu8ocmi rnpakmu4Ho20
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guKopucmaHHsi uiei mooderni wo0o e8u3Ha4YeHHs imornamosio2idyHo2o
cmaHy riocieie sik 03UMOI NMweHuUUi, mak U IHWuUX Kyrnbmyp 3epHO80I 2pyru
3 euKopucmaHHsaM pe3yrbmamie @himornamosiogiyHoOlI eKcriepmu3u ma
rnodarsnbwoi ix 06pobKu, 8U3Ha4YeHHsI HayKOBO-Mpakmu4yHoi echekmusHocmi
3arnporioHoeaHoi Hamu Mooesii wodo Moxnueocmi i nodasnbuwoao
HayKkoeo20  BUKOpUCMAaHHS 8  yMogeax  CiflbCbKO20crnodapChbKux
nionpuemMcms, Haykoe0-00C/IIOHUX ycmaHO8 ma opaaHi3auit YKpaiHu.
30ilicHeHO rnpakKmu4yHe [OPIBHSHHS OmMpuMaHux HamMu 8 ymMoeax
cinbcbKo2ocrnodapcbKux nidnpuemems pi3Hoi gpopmu eriacHocmi CxiOHO20
lMoniccs pe3ynibmamig eukopucmaHHs Mooersiel pu3uky eusiefieHHs ma
nowupeHHs 36yOHuka cenmopio3dy (Septoria ftritici blotch, STB) Ha
npuknadi o3uMoi nweHuuyi, ii penpeseHmamueHocmi Wodo fpakmu4yHoi
eghekmusHOCMIi 8 ymMogax IHWUX 2PyHMOBO-KIiMamu4yHUX yMo8, WO 8
nodanbwomMy  Oacmb  3MO2y  eusHa4yumu  ¢bimornamosioaiyHud,
¢izioniociyHUl  ma IMyHoOso2iYyHUlU  cmaH rociei  03UMOoi  nuweHuuj,
Crpo2Ho3ysamu pPU3UKU BUHUKHEHHSI ocepeOKi8 MowupeHHs 36y0HuUKa
cernmopiody 8 KOHmMeKcmi no2odHO-KniMamuy4yHUX 3MiH K 8 YKpaiHi, mak U
8 €eporii 00 2025 poky ekmo4Ho. Anpobauis 3arnporoHo8aHUX Hamu
imonamorno2iyHUx ma KriMamu4yHux rapamempie modesniel pPu3uKky
8USIB/IEHHST ma nowupeHHs1 36ydHuUKa cenmopiol3y (Septoria tritici blotch,
STB) Ha nipuknadi o3umoi nweHuyi 8 YkpaiHi ma €eporii 8 KOHmMeKcmi
OuHamiku  3MiH KriMamy 0o 2050 poKy, SK NepcrekKmugHo20
IHHO8aUjliIHo20 MemoQy ¢bimornamonoaidyHoi iHOuKauji rnociei  03UMoi
MNWeHUUi, B8U3Ha4YeHHs I @pi3ionocidyHo20, cerieKyillHO-HaciHHUUbKO20,
IMyHOJ102i4HO20, PEe3UCMEeHMHO20 cmaHy 8 yMoeax Cy4YacHOl 3MiHU
knimamy sik y CxiOHomy [lonicci YKpaiHu, mak i 8 €8porii 30Kpema.
Memoro pobomu € KOMrifieKCHa OUiHKa rpakmu4Hoi echekmusHocmi
3arporioHogaHoi  Hamu  Memodosioeii  no  HayKogo-aHaslimu4yHoMy

B8U3HA4YeHHI0 rnapamempige mooersieli pU3UKy 8USIBIIEHHSI ma IMOWUPEHHS
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36y0HuUKa cenmopio3y (Septoria tritici blotch, STB) Ha npuknadi o3umoi
nweHuui 8 YkpaiHi ma €gporii 8 KoHmekcmi QuHaMiKu 3MiH Kriimamy 00
2050 pokKy, wo € Ha cb0200HI akmyaribHOIO.

OcHosHUMU Memodamu OOCiOXeHb [0 BUBYEHHO ma OUiHUI
npakmu4Hoi  egekmueHocmi  3arporioHo8aHUX HamMu  napamempis
mooernel pu3uKky e8usi8rieHHs ma rnowupeHHs 36yOHuUKa cernmopiosy
(Septoria tritici blotch, STB) Ha npuknadi o3uMoi nuweHuyi 8 YKpaiHi ma
€a8porii 8 KOHMeKkcmi OuHamiku 3MiH kriimamy 0o 2050 poky e ymosax
CinnlbcbKo2ocrnodapcbKux nidrpuemMcme pisHUX ¢bopM 851acHOCMi 8 30Hi
CxiOHozo [loniccs 6ynu:

1. Po3paxyHKogo-aHanimu4Hul, - no 36opy i obpobui pesyrnbmamis
npogedeHux OOCIIOXeHb BU3Ha4YeHHs Mapamempie Mooersiel pPu3uKy
8USIB/IEHHST ma nowupeHHs1 36ydHuKa cennmopiol3y (Septoria tritici blotch,
STB) Ha npuknadi o3umoi nweHuyi 8 YkpaiHi ma €epori 8 KOHmMeKcmi
OuHaMmiKu 3MiH Kriimamy 0o 2050 poky.

2. [NposedeHHs1 gimornamorsioaiyHo2o, MOpP@OII02i4HORO,
2PYHMOB8020, CeJIeKUilIHO-HaCiHHUUbKO20, €HMOMOJI02i4HO20, M0200HO-
KrniMamu4yHO20 MOHIMOPUH2y riocigie  03uMOi  MuweHuUyi 8 ymosax
CinbcbKo2ocrnodapcbKux  nidrnpuemMcme  pi3HUX  ¢bopM  eriacHocmi,
MOPIBHSIHHS OMpUMaHUX Hamu pe3yribmamie 3 pe3ynbmamamu 6xe
ICHyro4ux Memodorsoeili, WO Maco80 8UKOPUCMOBYIOMbLCS HayKo8o-
docnidHUMU, HayKog0-8UupOobHUYUMU ycmaHogsamu
Lepxnpoocnoxuscnyxbu YkpaiHu, Crnyx6oo KapaHmuHy POCIIUH,
CeJiIeKUiUHO-HaciHHUUbKUMU  UyeHmpamu  YKkpaiHu O0ns  MOHImMopuHay
3epPHOBUX KyIibmyp, 8USIBITIEHHS O3HaK ypaxkeHHs 36yOHUKamMu cernmopiosy
O3UMOI  nweHuui, 30IUCHEeHHs Ccmamucmu4YHO20 aHarsi3y ompumMaHux
pe3yrnibmamia, ropieHsIHHA iX 3 pe3ysibmamamu ICHyr4Yux modeseu 3

Memoto 8U3Ha4YeHHs ¢himoriamosio2idHHo20, MopPghos1I02i4HO20, cereKkuitiHo-
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HaciHHUUbKO20, pe3ucmeHmHo20 cmaHy 5K 8 ymosax CxidHoeo [loniccs
YKpaiHu, mak i eciei 3oHu [loniccs 8 uirnomy.

3. OuiHka penpe3eHMamusHocmi ma o06°ekmusHoCcmi ompumMaHux
pesyribmamie 00CI1iOXEHb rno 8IOHOWEHHIO 0o 8CIX
CinbCcbkoz2ocrnodapcbKux nionpuemcmes sk 30HU CxiOHozo [loniccs, mak i 8
uiriomy 30HuU [loniccsa YkpaiHu Ha nipuknadi 0ocniOHUX rnocieie 8 ymosax
YepHiziswuHu.

4. lpakmuyHa anpobauis  3arporioHo8aHO20 HaMu  HayKogo-
aHanimu4yHo20 8U3Ha4YeHHs rnapamempig mooesnel pU3uKy eusi8/IeHHs ma
nowupeHHs 36yOHuka cenmopio3y (Septoria ftritici blotch, STB) Ha
rnpuknadi o3uMoi nueHuuUi 8 YkpaiHi ma €epori 8 KoHmexkcmi OuHamiKu
3MIiH Knimamy 0o 2050 poky 8 ymoeax CillbCbKo20CrnodapCbKux
nionpuemMcme pi3HoI ghopmMu e8riacHOCMIi ma HayKoe0-0O0C/TIOHUX ycmaHo8
8 30Hi Cxi0Hoeo [Norsiccs YKpaiHu.

3a pesynbmamamu OocridxeHb b6yro ecmaHo8r1eHo, WO 3MIiUeHHS
ocepeOKy  BUHUKHEHHSI ~ KpUumu4yHo20  PU3UKy  npurnadae  Ha
PaHHbOBECHSIHULU nepiod, WO noe’ssi3aHo 3 Mi08UWEHHSIM CcepedHbOI
mewmrnepamypu rnogimps b6epesHs—mpasHs 0o = 14 °C. byno 4imko
8USIB/IEHO 3arleXHICMb, WO 3p0OCMaHHs Yacmomu JflimHiX CrieKomHuUXx OHi8
(t>30°C) cymmeso obmexye po3sumok 36yOHuka Zymoseptoria tritici
O3UMOI nweHuuj y Opyeit rnornosuHi eezemadji. B ceoto yepay ue sumazae
OHOBJIIEHHSI CE30HHOI CmMpyKmypu po2HO308aHUX Modoernel pPu3uKy.
BcmaHoerneHo, wWo Krw4Yosumu abiomuyHeMu mpuzaepamMu cmapmy
rnamornoaii BUHUKHEHHST ma rnowupeHHs 36y0HuUka Zymoseptoria tritici Ha
o3umit nweHuui €. memnepamypa noeimps +15, +25°C, ei0HOCHa
gosiocicmb = 90%, cyma onadie = 15-20mMm 3a 3 dobu, mpusaricmb
380J10XKeHHS niucms = 36—48 200., a makoX KymyrismueHa ymogea — He
meHwe 10 0i6 8 onmumaribHOMy memrnepamypHoMy Oiana3oHi. Lli

napamMempu cucmemamu308aHo y mabriudHy MoOesibHy cmpyKmypy Orisi

17



Innovative Solutions In Modern Science Ne 5(69), 2025

rnodanbwoao rnpoepamHo20 3acmocysaHHs. [lpakmu4yHo OosedeHo, Wo
KOpomKocmpokoguli Memeompicep PU3UKYy BUHUKHEHHS1 0ocepeoKy
enicpimomii  36yd0Huka  Zymoseptoria tritici a came: cepeOHs
mewmnepamypa 2+14 °C y noedHaHHi 3 onadamu =212 Mm nipomsicom 48
200. Llet nidxi0 doaeorisie orepamueHO MioKmrYamu rno2ooHi rnpoaHo3u
00 cucmem rnornepeodxeHHs y sUpobHUYUX agpocucmemax.

Cebeporo  3acmocyeaHHsi  pe3yribmamie  OOC/iOXeHb € 5K
cinbcbKko2ocrnodapcbki  8upobHuUYi  nidnpuemcmea  Pi3HUX  ¢hopM
g/lacHoOCMi, mak U HayKoe0-00CsIiOHI, ceneKuitiHO-HacCiHHUUbKI, ycmaHo8u
ma opeaHi3auji, [epxxnpoocrnioxuscrnyxba YKkpaiHu, ycmaHosu []epxxagHoi
KapaHMmMUHHOI iHcreKuil YkpaiHu.

BucHosKku 0OocrideHb rons2arombs 8 MmoMy, Wo 4Yepes 3MIiHY
Mo200HUX U KriMamu4yHUX ymMo8, makul 0ocumb 8UCOKO-ramo2eHHUU
36yOHUKU xeopobu o3umoi nweHuui Sk Zymoseptoria tritici Habys
Macogo20 rowupeHHs. Mlozo ocepedku ma enichimomii 8 nodansuwiomy
cmarome MpuU4YUHaMu PO3MHOXEHHST WKIOHUKI8 XiGHUX Kynbmyp, i K
Hacrnidok — empama CiflbCbKo20ocrnodapchbKoi npodykuii ma Hedobip
moeapHo20 3epHa 03uMoi nuweHuyi Ha 32,4%. 3anporioHosaHa Hamu
MemoQOorsio2is 8U3Ha4YeHHSA napamempie modesiel pu3uKky 8usiefieHHs ma
nowupeHHs 36yOHuka cenmopio3y (Septoria ftritici blotch, STB) Ha
npuknadi o3uMoi nueHuui 8 YkpaiHi ma €epori 8 KoHmexkcmi OuHamiKu
3MIiH Knimamy 0o 2050 poky e nolanbuwiomy 0acme MOX/IU8ICMb
rnposodumu 84acHuli ghimornamoroaiyHul, ceneKkyiliHo-HaciHHUUbKuUU,
MOHIMOPUHe rocieig K 03UMOI NMWeHUUl, mak U IHWUx Kyrnbmyp 3epHo80I
e2pynu, npoekmysamu ma 30iliCHIo8amu 3axo0u wWo00 yYHEeMOXXIIUBI1eHHS
BUHUKHEHHS1  erniicpimomili  36yO0Huka Septoria tritici  blotch, STB,
MaKcuMarbHO MOXX/TUBO 3HU3UMU PU3UKU 8UHUKHEHHSI MacuwmabHux (1020
ocepedkie. 3azHavyeHa MemoQOosio2isi 8U3Ha4YeHHs napamempie moderseu

PU3UKY 8UsierIeHHS ma rnowupeHHs1 36y0HuUKka cernnmopioldy (Septoria tritici
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blotch, STB), e nodanbwoMy dacmbe npakmu4yHy 3Mo2y 84acHO ma
eekmu8HO cKrnacmu rpPo2HO3 MOXI/IUBUX OCepedKi8 BUHUKHEHHS SIK
36y0HUKa cernmopio3dy 03UMOI NMWeHUuUi, mak U iHWux xeopob 3a y4yacmi
IHpekuii npedcmasHukie epubie UbO20 Kracy, YHEMOXIUsUMmMb hakmop
BUHUKHEHHSI ocepedkie mMacoeux enigpimomil  36yOHUKi8  X80pob
CinnlbcbKo2ocrnodapcbKux Kynbmyp 4epe3 ¢hakmopu 3MiHU KriMamy,
aHmporio2eHHoi  disnbHocmi  ft0OUHU, a nicris  nosHomacuwmabHo20
8MOP2HEHHSI HA mepumopito YKpaiHu kpaiHu-azpecopa, - U 8ilicbKosuXx
gakmopis. [lpakmuyHe 8UKOpUCMaHHS HayKogo-aHasimu4yHo20
8U3HaYeHHs rnapamempige modesniel PpU3UKy 6USIBNTIEHHS ma MOoWUPEHHS
36y0OHuka cenmopiody (Septoria tritici blotch, STB) Ha npuknadi o3umoi
nweHuui 8 YkpaiHi ma €gporii 8 KoHmekcmi OuHaMiku 3MiH Kriimamy 00
2050 poky, a makox U020 ernnugy Ha ¢bimocaHimapHUU cmaH rnocieig sK
O3UMOI nMweHuyi, mak U Kyfbmyp 3epHO80I epyru, 8 rnodasibwomy dacme
3MO2y MpOo2HO3y8amu ma 8u3Hadyumu MOXXuei ocepedku ernighimomil
36y0OHuKie epubkosux, b6akmepianbHUX Xx80pob, | SAK Hacridok -—
rMpo8edeHHs 3axucmy CiflbCbKO20Crno0apChbKUX Kyrbmyp 6i0 rnouupeHHs
imonamozeHHUX opaaHi3mie. 3acmocyeaHHs Modersiel 8USIBNIEHHS ma
rnowupeHHs 36ydHuka cenmopiody (Septoria tritici blotch, STB) e YKpaiHi
ma €sporii 8 KOHmMekcmi OuHaMmiku 3MiH Knimamy 0o 2050 poky e
rnodanbwoMy Oacmb 3MO2y MPakmMuy4yHOI OUIHKU 3a ¢bimornamornoaidyHum
cmaHOM [10cigie O3UMOI MWeHUUi 8u3HadYumu MOMeHUIUHO MOoXXnusuu
gpoxal, a makox e4acHo rnpoeooumu imornamorsiogidyHy ekcriepmu3sy
3epHOBUX Kylbmyp 8 yMogax CiflbCbKo2ocrnodapcbKux nionpuemcms
PI3HUX @bopu ernacHocmi, HaykKogo-00cC/iOHUX ycmaHo8, op2aaHisauiu.
CnipoecHo3yeamu rolarsnbwi rnpoginakmuyHi 3axodu wodo 0bMexXeHHs
MOWUPEHHST er/iugy bimoriamog2eHi8, BUHUKHEHHSI ma [oWwUpeHHs
WKIOHUKIB, YHEMOXXITUBIIEHHSI MOWUpeHHs enicpimomitu 36yOHUKa Ha IHWI

3epHosi  Kynbmypu. Po3pobrieHa  memodosnozis N0 HayKoeo-
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aHanimu4yHoMy eU3Ha4YeHHi rnapamempie mooersnel pu3uKky 8USI8/IEHHS ma
rnowupeHHsi 36y0Huka cenmopio3y (Septoria ftritici blotch, STB) Ha
npuknadi o3uMoi nueHuui 8 YkpaiHi ma €epori 8 KoHmexkcmi OuHamiKu
3MiH Krimamy 0o 2050 poky Oae 3mMoz2y mposooumu rpakmuyHi
¢piziosnioaivHi, ghimoriamorioaiyHi, cenneKuiliHo-HaciHHUUbKi, OOCMIOXEHHS 8
yMogax HayKog0-00C/liOHUX ycmaH08 ma opeaHi3auil, eupouwlyeaHHs
CinlbCbKO20Crno0apChbKUX Kyrnbmyp 3€epHOBOI 2pyrnu 8 ymosax He ruwe
Cxi0Hozo [lloniccsi, 0e npogodurnucb Hawi OOCIOXeHHsS, a U 8 yirloMy 8
ymosax 30HU [oniccs YkpaiHu.

Knro4doei cnoea: cenmopio3, nweHuus, rozaoda, KrimMam, 3MiHU,
agpoKniMmamu4yHe MoOesr8aHHs, puluku enigpimomid, Noniccs YkpaiHu,
adanmauisi azpocucmem, gimonamorsoaiyHe MpPo2HO3y8aHHH,

geHoroaidyHi Mmoderii.

BcTtyn. B cyyacHux ymoBax 3MiHM KnimaTty, Bce 6inblue 3pocTae
notpeba B CUCTEMHOMY aHanidi BnAuBy rrnobanbHOro MNOTENSIiHHA Ha
giToCaHITapHNUMA CTaH OCHOBHMX  CiSIbCbKOrOCNO4apCbKuUX  KyIbTyp,
30Kpema nuweHuyi o03umol  Ta 4qpol. Ak BigdoOMO, oOfHielo 3
HanHebe3NeYHIlNX i HanNoLIMPEHILLNX XBOPO6 NNUCTA nweHuui B YKpaiHi €
centopio3 (Septoria tritici blotch, STB). 3axsBoptoBaHHA Ma€ CKnagHum
LUK pO3BUTKY, BIOEKOSOriYHy AWHAaMIKy, TiCHO MOB’si3aHy 3 MOroAHUMM
ymMOBaMK, 30KpemMa 3 TeMnepaTtypor MOBITPHA, BOJSIONCTO TPYHTY Ta
BOOJOOOMIHOM NUCTS.

AHania cyvacHmx [JocnigXeHb CBigYUTb, WO rrnobanbHi KniMaTU4Hi
3MIHW CYTTEBO TPAHCMOPMYIOTb LMK PO3BUTKY Ta enipiToTUYHMN apearn
BGaratbOX NaTOreHiB CifibCbKOrocno4apCbKnX KynbTyp, 3MIHIOKYM HE nuwle
nnowy iX MOLMPEHHS, a W BipYJIEHTHICTb, OHTOreHe3 Ta B3aeMopilo 3
pocnuHoto-rocrnogapem. 3rigHo 3 y3aranoHeHHam Eljarj et al., nigBuweHHA

TemnepaTypu MOBITPA Ta [PYHTY, 3MiHA pexXuMy 3BOSIOKEHHS Ta
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KOHueHTpauil CO, akTuBYTb HOBI MeEXaHi3aMuM naToreHesy, CnpusoTb
NosiBi PE3UCTEHTHUX WTaMiB i 3MEHLYTb ePEeKTUBHICTb 3acCTOCyBaHHSA
TpaguuinHmx 3acobiB  3axucTy. ABTOpPM NiAKPECNOTb HEObXiAHICTb
CTBOPEHHSA afjanTUBHUX MOAENien MPOrHo3y PU3nKy CenTtopio3y MLIeHUL
03MMOI Ta ApOoi 3 ypaxyBaHHAM CLieHapilB 3MiH Knimary.

3a pgaHnmn pocnigpxkeHb (Ponomarenko et al., 2011, Adamenko,
2018, Prahl et al., 2023) 3oHa [lonicca VYkpaiHM iCTOPUYHO
XapaktepusyBanacd CnpusatnMeuMnm  ymoBamMun ONS pO3BUTKY Ta
MNOLIMPEHHS XBOpPOOW, MPOTEe CyyacHi KiMaTUYHI TeHOEHUIT MOXYTb
CYTTEBO 3MIHUTU 11 reorpadito Ta arpeCcmBHICTb LUTaMIB Yepes xapakrep IX
NS1acTUYHOCTI.

Hakonun4yeHi 3a octaHHi 25 pokiB gaHi (Ponomarenko et al., 2011,
Chen et al., 2017, Ecoaction, 2025) cBig4aTtb Npo BUpaxeHe MNoTensiHHA
KnimaTy, 3MiHy pidHOro poanoginy onagis, 36iNbLIEHHA KiflbKOCTI OHIB i3
rigpotepmiyHnmm  ekctpemymamm (I'MK<0,5), wo Bumarae nepernagy
cyydacHUX (PITOMOHITOPUHIOBUX Ta (piTOCaHITapHUX MiOXOA4IB OO 3aXUCTy
pocfiMH B yMoBax 30HM [loniicca YkpalHW. Y KOHTEKCTi Takmx 3MiH
HaA3BUYaMHO BaXSIMBUM MNOCTAE MUTAHHA ONepaTUBHOIO MOAESItoBaHHSA
pU3NKy Ta MPOrHO3y BUHUKHEHHS W MNOWWPEHHA enidiToTin 36yaHuka
centopiody (Septoria tritici blotch, STB). Ha ocHoBi rnnbokoro
diTonaTonoriyHoro Ta UMAPOBOro aHania KniMaTUYHUX MOroAHUX W
KNniMaTU4YHMX napamMeTpiB — $K OCHOBHOI CKNagoBOl onepaTUBHOMO
MNPOrHO3yBaHHSA, MMNaHyBaHHSA Ta poO3pobKM arpoTexHiyHMX 3axodis,
30iNCcHeHHs cenekuinHol poboTn Ta aganTauii cydacHUX arpo Ta nicoBux
CUCTEM [0 HOBMX MOrOAHUX Ta KNiMaTUYHMUX 3MIH.

AHaniz ocTaHHiX pocnigxeHb | nyonikauin, B  AKUX
3ano4yaTKkoBaHO pO3B’A3aHHA npoonemu. [locnigxeHHaMK
BCTaAHOBIEHO, WO 36yaHUK cenTopiody (Zymoseptoria tritici), cnpuymHeHumn

30yQHWKOM € OOHMM i3 HanHebe3neuvHilwnx 3axBoproBaHb SK 03MMOI Ta
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ApOI MweHuui, a TakoX AceHeBnX, bepe3oBuX Ta BiISIbXOBUX AepeBOCTaHIB
B YMOBaXx 30HM NoMipHoro knimarti [1, ¢.124-131, 14, c.45-84]. BiH ypaxye
POCUHW, CPUYNHSAOYM HEKPO3UX Ta YTBOPEHHS BioNoriYHnX NOXigHUK LUKy
PO3BUTKY - MikHIg. CnpuatnMBuMn Jna MPOXOMKEHHA MaTONOriYHOro
npouecy € npoxonogHi (15-20 °C) n Bonori ymoBu. B cnpusatnusi poku
BTPaTW BpOXato 03UMOI Ta ApOI MNWEHKUL, a TakoX Bignag NpPoOAYKTUBHOIO
AepeBocTaHy bepesun nosucnoi ctaHosutb 30-40% [2, ¢.24-87, 15, c.67-
94]. 3a BUCOKOI Temnepatypuy U aediuMTy BOMOrM PO3BUTOK MNaToreHy
YMNOBINbHIOETHLCS.

YacTka nnsaMuctocten, Yy  CTPYKTYpi  ypaxeHb  36yaHMKOM
Zymoseptoria tritici 3pocna 4epe3 Tensni 3MMW Ta BOSOry BECHY, SKi
CnpusloTb Nepe3nMiBmi iHOKYNIOMY 1 pPaHHbOMY 3apaXXeHHI, LWo €
OCHOBHOK 03Hakow rnobanbHoro nortenniHHA knimaty [3, ¢.34-75]. 3a
pesynbTaTamu Haykosoro 3BiTy IPCC (2021), TeMnn noTenniHHA KniMaty y
CxigHin €sponi Ta YkpaiHi 3okpema, nepesullyoTb rrobanbHi NPorHo3u
Ha nepiog go 2050 poky. BigmiyeHo, wo B YKpaiHi cepefHbOpivyHa
Temnepartypa BXe 3pocna Ha +1, - +2°C [4, c.29-54, 16, ¢.59-105].
BHacnigok 3MiH knimarty apeanun npupogHoO-KNiMaTtUYHMX 30H MOCTYMNOBO
TPaHCHPOPMYIOTBLCS: 3MIHIOIOTBCA IXHI MPOCTOPOBI MeXi, KOoHirypauis Ta
nnowa nMowWupeHHs. 3a JaHuMKM HaykoBMX JocrigkeHb [5, €.36-64]
NiABULWEHHS CepeHbOPIYHOI TemnepaTypu NOBITPS MOXe 3YMOBUTU 3MIHY
NPUPOAHO-KNIMaTUYHOI  30HaANbHOCTI - 30Kpema, TpaHcdopmauito
npupogHnx apeanis 30HM [lonicca YkpalHn B JlicocTenoBy 30HY.
3adikcoBaHo, WO niBaeHHa Mexa 30HU onicca YkpaiHu BXe 3CyHynach B
6ik MNiBHO4i NpubnuaHo Ha 150-200 km. [6, €.67-85, 7, ¢.78-95]. XapakTtep
BUNMBY abioTUYHMX CKNAgoOBMX Ha AWHAMIKY MOWMPEHHA 30yaHuKa

Zymoseptoria tritici HaBegeHo B Tabnuui 1.
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Tabnuysa 1

EkonoriuyHi napameTpu Ta BNAIMB KOMMNJIEKCY abioTUYHMX

c¢hakTOpiB Ha NowMpeHHA 36yaHMKa Zymoseptoria tritici B ymoBax

30HuU lNonicca YkpaiHum (cepeaHe 3a 2020-2025 poku)

ExkonoriuHmmn

MopentoBanbHi XxapakTepUcTUKK

napameTp
- TemnepaTypa BMnvMBaEe Ha LWBUAKICTb po3BUTKY Z. tritici: onTumym
+15...20 °C, MmiHimym +4...6 °C, makcumym o +25-28 °C.;
-y Monicci cepeaHi +12...18 °C 6nun3bki 4O oNTUMArbHUX;
TeMmnepaTtypa ) - .
] - notenniHHA Ha 1-2°C MOXe CKOpPOTUTW NnaTeHTHUA nepiog 3
noBiTpsA _
npubnusHo 20 go 14 gHis;
- TemnepaTtypy noHag 30°C BRiTKY NpurHivyoTb iHGeEKUilo Ta
CNOPOYTBOPEHHSA, NepepmnBaroyn enigitoTito;
- Ans nowmpeHs iHdekuii HeobxiaHi = 3 Mm onagis abo poca, LWo
KiNbKiCTb 3abe3nevye 6e3nepepBHY TYPropHICTb Ta 3BOSTIOXKEHHSA NMOBEPXHI
onaais i nuctsa npotsrom 36—48 ropa;
pexnm - Ha [NMonicci TpaBHeBI—4epBHEBI onagu 3assndan 60—-80 mm.;
3BOJIOXEHHSA | - KiNbKICTb AOWOBUX OHIB | TPUBanNiCTb BOSIOroro nepiogy — KrntoYosi
(3alMKno | ons moaoentoBaHHS;

CensiHiHOBY)

- KNiMaTU4Hi 3MiHW CIPUYMHAIOTL YepryBaHHS Mocyx i 3n1B, TOX

BapTO BpaxoByBaTU CLEeHapil «BOSIOrOro» i «Cyxoro» poKy

BigHOCHa
Bonorictb

noBiTps (RH)

- MPOXOAXKEHHIO MAaTOSONYHOro npouecy Cnpusie BUCOKa BOMOriCTb
nosiTpa (> 90%);

- y Monicci Hi4Hi TymaHu n pocn yacto 3abesnevytots RH go 100%,
CNpUAKYMN paHKOBOMY iHQDIKYBaHHIO;

- Yy Mofensix Le BpaxoBylTb Yyepes TpuBanicTb BONOrocti nucta abo
roauHn 3 RH >90%;

- 3a Takux yMOB HaBiTb 6€340L0BOro nepiogy NpoTarom 2—3 Ho4en 3
iHTEHCMBHOIO POCOKD MOXE CMPUSTM BUHUKHEHHIO Ta MOLUMPEHHIO

NaTosNoriYHOro npoLecy.

Y €Bponi BAAMB KniMaTy Ha nowmnpeHHs 30ygHuka Zymoseptoria tritici

ICTOTHO audepeHuitoetTbc. [Ona npuknagy y PpaHuil, MoaesntoBaHHS

diTonaTonoriyHnx

npoueciB  NOWMPEHHss Koro enigiToTin  nokasye
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3MEHLLEHHSI cepeaHboro (PiTonaToreHHOro HaBaHTaXeHHs1 Ha 2—6% [no
2090 p., yepe3 3HWMXKeHHs BonorocTi [8, ¢.45-77]. B TliBHIYHIN Ta
LleHTpanbHin HiMmeudnHi crnoctepiraeTbCa iHWa cuTyauid, 30Kpema,
OYIKYETBLCA 3POCTaHHS YpaXXeHHs naToreHe3y 36yaHuka Zymoseptoria
tritici o 2050 p., ocobnueo B 3axigHunx perioHax. MoHITOpUHr y [MiBHIYHIN
HimeuunHi 3acBigumB cTabinibHe 3pOCTaHHSA IHTEHCUBHOCTI YpaXKeHHS
30yQHNKOM Zymoseptoria tritici [9, €.67-906]. MigBUWEHHSA
cepenHb00000BOT TemnepaTypu 4YepBHA B cepegHbomy Ha 3,1 °C
3MICTUIO Nepioq PU3MKYy BUHUKHEHHSA Ta MOLWMPEHHS enidpiToTin 36yaHuKa
Zymoseptoria tritici, a nateHTHUA MOro nepiog ckopotuscs o 18 AHi..
KoxHe nigBuweHHa TemnepaTtypu Ha +1°C 306inbwye nposie 36yaHuMKa
Zymoseptoria tritici Ha go0y [10, c. 89-102].

B YkpailHi BnuB 3pocTaHHA TemnepaTtyp Ha 30yaHuk Zymoseptoria
triticic Mmae nogBinHMA edbekT. 3 opgHoro 6OKy, Tensi 3UuMKM CNpUSOTb
BWXXMBAHHIO MNaToOreHy, 3 iHWOro - CrekoTHe JITO CTPUMYE pPO3BUTOK
xBopobwu [11, ¢.65-83].

3a gaHnmu cnoctepexeHb [HCTUTyTy 3axmucty pocnuH HAAH Ykpainu
(2023), pito caHiTapHa Ta niconaTtosfioriyHa cCuUTyauisi B OCTaHHiI POKK
3anvaETbCa HanpyXeHow, WO 3YMOBMNEHO $K arponicokniMmaTuiHuMm
3MiHamu, Tak i 6ioTuuHUMK dpaktopamn. OcobnmBoi akTyanbHOCTI HabyBae
MOLLUNPEHHST KOMMJSIEKCY rPUBKOBOI iH(eKLUil, 30Kkpema XBOpoO NUCTOBOrO,
POTOCUHTETUYHO-aKTUBHOIO  anapaTty pocnuH. BcTaHoBneHo, LWo
HEPIBHOMIPHMIA OMHAMIYHMIA PO3NOAIN onaiB BNpoO4oOBX BECHSHO-NITHbO-
OCIHHbO Mepiogy CTBOPKE CAPUATNMBI YMOBWU ONS1 PO3BUTKY MNEPBUHHOI
iH(pekKuil, a noganbLi nepiogM HagMipHOI BOMOrocCTi, 3HA4YHO NiACUMIOTb
PU3NKN BUHUKHEHHSI Ta nowupeHHs eniitoTin 36yaHuka Zymoseptoria
tritici.

HocnigpxeHHs Chen et al. (2017) nokasanu, Wwo i3onatyn 36yaHuka

Zymoseptoria tritici 3 xonogHux perioHiB ©ynu HanbinbLW arpecuBHiLLIMMM
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HDK 3 Tennux, WO BKa3ye Ha NeBHUW OanaHC MK TEpPMOCTIMKICTIO W
natoreHHicTio. B HiMeuynHi Ta ®PpaHuil OOBrocTPOKOBUA MOHITOPUHT
30ygHMKa Zymoseptoria tritici 3acBig4ymB B3aEMO3B’30K PO3BUTKY XBOPOOU
N norogHux 3miH [12, ¢.55-76]. JTabopaTopHMM LUSISIXOM BCTAHOBIEHO, L0
3a TemnepatypHux ymoB 15-20°C, iHKyDauinHMA nepiog CTaHOBUTb
PO3BUTKY Ta MoOWMpPeHHa 30yaHuka Zymoseptoria tritici cknagas 14-20
AHiB, a npu 10°C, Bcboro 21-28 gHiB. B Takomy Bunagky iHekuis
nowmnpeHHs 30ygHuka Zymoseptoria tritici notpebye He meHwe 36-48
roguH Npu TypropHoO-noBEPXHEBOMY 3BONOXEHHI NncTs (13, ¢.47-93].
dopmMynioBaHHA MeTU CTaTTi Ta 3aBAaHb AOCHIAXKEHb.

MeTa Hawwux pocnigxeHb Mnosidrae B CUCTEMHOMY Yy3aranbHEeHHi Wt
MNPOrHO3yBaHHiI Cy4aCHOro CTaHy HayKoBMX 3HaHb LLOLO BNSMBY MOrogHo-
KNiMaTMYHMX 3MiIH Ha TMOLWMPEHHS, reorpadiyHy Jrokanisauito Ta
BipYNEHTHICTb LUITaMiB Ta arpecuMBHICTb 30ygHMKA CenTopio3y MleHuLi
03MMOI B arpokniMatuyHux ymoBax 30HW [lonicca YkpaiHu, a Takox
BUOKPEMSIEHHA Ta NapamMeTpu3adis Kn4yoBUX 3MiHHUX (TeMnepaTypHuUX,
BonoricHMx, eHonoriyHMx Ta enigiToTionoriyHMx) ans nobynosu
MaTeMaTUYHUX MOAENEN PU3UNKY PO3BUTKY XBOPOBU 1 (hopMyBaHHSA Ha iX
OCHOBI aganTauinHUX cTpaTerin 3axXUCTy KynbTypu.

3aBoaHHA pocnigkeHHa nepenbadany  npoaHanidyBatu  BMAUB
AVHaMIKKU NOrogHMX Ta KriMaTU4HUX 3MiH B ymoBax 30HU lonicca Ykpainum
Ha arpecuBHICTb NMOLUIMPEHHS 30yaHMKA CENTOPIO3Yy, a TakoX nepegymoBMm
NOLWNPEHHs 30yaHMKa CEnTopio3y, BUKOPUCTOBYHOUYN HAYKOBO-iHHOBALiMHI
Ta arpoMeTeoposioriyHi  [QKepena, y3aranbHUTW [daHi Npo  Cy4vacHy
Mopcpbonorito Ta apean nOWMpPeHHs 30yaHuka Zymoseptoria tritici, noro
3anexHicTb Bi napamMmeTpy TemMmnepatypu, BOSIOrOCTI NOBITPS Ta FPYHTY,
TpMBaNocCTi  TYPropHOro CTaHy JUCTH, IHWKUX  I3IONOrvYHNUX U
MOPOSONYHUX YUHHUKIB POCUMHHUX OPraHiamiB, OUIHUTU OUHaAMIKY

arpecumBHOCTI, BipyNneHTHOCTI wTamiB 36ygHuka Zymoseptoria, MMOBIpHI
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3MiHM MOro LUKOAOYNHHOCTI 32 YMOB 3MiHW KniMaTy, AWHaMIKM Pi3KOI 3MiHU
KINbKOCTI onagiB, BM3HA4YUTWM KIHOYOBI MapameTpun AN MaTemMaTuyHo-
CTaTUCTUYHOIO MOJEMNOBaAHHA W  NPOrHO3Y PU3NKY BUHUKHEHHA 1
nowmnpeHHs enigitoTin 30yaHuka Zymoseptoria tritici B 30Hi [loniccs
YKpaiHn, 30kpema, - Temnepatypu, BONOrocTi, dasn po3BUTKY POCITUHU-
rocnogaps, HaykoBO-KPUTUYHO MNpoaHanidyBaTu CTBOPEHI paHille HasABHI
MoZeri NPOorHo3yBaHHA NOWMpeHHs 36yaHMka Zymoseptoria tritici, Ta noro
cTpaTterii agantauii 40 cenekuinHnX, arpoTexHiYHMX 3axofiB B KOHTEKCTI
BUKOPUCTAHHSA UundpoBux reoiHdopmauininx cuctem (I1C), a Takox
ANCTaHUINHOro 30HAYBaHHA 3eMHol noBepxHi (O33), cuctemartusyBaTu
AUCKYCIMHI  acnekTu BMANWBY KniMaty Ha Zymoseptoria tritici, 1oro
aganTauito  nonynadin, edgekTMBHICTL  Ail  KoMnnekcy dyHriumgis,
KOiHGoekUil, acuminauii CO,, cdopmynoBaTM MNEPCNEKTUBHI CBITOBI
HanpsMu JocnifikeHb Ana aganTauil CydacHUX arposiicoBUX eKOoCUcTemM
30Hu [Monicca YkpaiHuM 40 3pOoCTaloumx pUsKKiB MOLLMPEHHS Zymaoseptoria
tritici B ymoBax 3MiHu Knimary.

Buknag ocHoBHOro martepiany crtatti. ®imonamorsiozidyHe
MOOEs8aHHsT ma [rpoaHo3y8aHHs PO3BUMKY U MowupeHHs 36y0HUKa
Zymoseptoria tritici 8 ymogax 30Hu [Noniccs YkpaiHu. Cnig 3ayBaxuTu, WO
dpaHuy3bka mogenb Sept’olis NporHo3ye piBeHb PO3BUTKY, NOLUMPEHHS Ta
ypaxeHHa  3b6ygHuMkoM  Zymoseptoria  tritici 3@ MOroguMHHUMM
MeTeoponoriyHMmm  gaHumun.  Mogeni  apeanie (CLIMEX, MaxEnt)
AEMOHCTPYHOTb 3MILLEHHS 30H PU3UKY NOLIMPEHHS 30yaHnKa Zymoseptoria
tritici Ha TliBHIY4 npu rnobanbHOMY MOTENMiHHI 3a YMOBU NiABULLEHHSA
cepegHbooboBOT  TemnepaTypu noBiTpss Ha +2°C. Mogeni Takox
BPaxoOBYIOTb LWiMNbHICTb PO3MILLEHHA POCNMH, Ccnoci® nigrotoBkn Ta
06pob6iTOK I'PYHTY Nig nocagky KynbTyp Gepesn NoBUCMOI, MOCIB MweHuLi
03MMOI, APOI, a TNAKOX CTIMKICTb COPTIB Ta NonynauinHux ¢oopmM B ymMoBax

NpUpPoOaHO-KNiMaTUYHMX 30H. B ymoBax [loniccs YKpaiHn, nepeBaxatoui
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CTPOKM ciBOM 3epHOBUX KYNbTYp (1-a Aekaga BepecHs), a nocagku nicoBmnx
KynbTyp — 1 gekaga TpaBHs. Lle npu3sBoanTb 40 CNPUYMHEHHSA 3apaXKeHHS
NMOCIBHOrO Ta MOCaAKOBOro martepiany Lie BOCEHM MiKHOCNopaMu, SiKi B
CBOI0 Yepry € OCHOBHUM pKepesioMm iHgeKLiT HaBecHi (Tabnuus 2).
Tabnuuyga 2
NMapameTpu Ta ponb peHonoriyHnx pakTopiB y moaentoBaHHi
nowmnpeHHA 36yaHnKa xBopobu Zymoseptoria tritici B ymoBax 30HU

MNMoniccsa YkpaiHu (Ha nepiog ao 2050 poky)

MapameTp ]
MopaentoBanbHi XxapakTepucTUKn
MoAentoBaHHA

- CTPOKM CiBOM (Mocagku) BuU3HA4YalTb Nepiog CRPUNHATIMBOCTI

. POCIIVH | HAABHICTb NabMNOM4YHOro iHOKYMOMY;
CTPOKM CciBOM _ _ ) . .
- B 30Hi [lomicca YkpaiHM paHHi MociBM 3epHOBMX, Mocajka

Ta ha3um
NiCOBUX KYNbTYpP, MOXYTb CMPUYUHATA BUHUKHEHHSA Ta MOLUMPEHHSA
PO3BUTKY o ,
. eniciToTin 30ygHMKa Zymoseptoria tritici, @ HaBeCHi - aKTUBYETbCS
nweHuui o
acKOCMOPOBUN iIHOKYMOM;
(nocanku _ . .
- HamBpasnuBila gasa — KyLiHHA, BUXig y TPYOKY, NPUKUBNEHHS.
KynbTyp
dopMyBaHHS TOYKK POCTY;
O6epesn
. - nisHa ciBba (nocapgka) KynbTyp 6Gepe3n nosucrnoi abo paHHSA
noBu1cnoi) _ B
Tenna BecHa 3BYXYKTb OCepefoK NOLMpPeHHs iHdekuil 30yaHuKa
Zymoseptoria tritici
TpuBanicTb

. - NOTEenniHHA NOAOBXYE OCIHHIO BereTauito Ha 2-3 TWXHi, Jatoun
BeretauyinHoro _ L
. . naTtoreHy Zymoseptoria tritici 6inblie 4acy ansi CnopoyTBOPEHHS,
nepioay i

o WO NigBULLYE BECHAHUM [IHOKYIOM Ta MOXIUBICTb MOLUMPEHHS
c¢eHonoriyHi

enigiToTin;
tbazu Ta . .
o - MoJeni malTb BpaxoByBaTWM A0AATKOBI reHepauii Ta cymy
NaTonoriyHi
) aKkTuBHUX TemnepaTyp (250 °C-gHiB) Onst NpOrHo3y CUMMNTOMIB
iHaeKkcu
NOLLUMPEHHS enidoiToTin 30yaHMKa Zymoseptoria tritici.
ypaKeHHs

3a pgaHunmu 3BiTy IPCC (2021), NnporHo3yeTbCca CyTTEBE MiABULLIEHHS
Temnepatypu B CxigHin €sponi Ha +1,5, +2°C go 2050 p., n Ha 3+°C go

2050 p. (IPCC, 2021). OuikyeTbCA 3MEHLUEHHSA KifIbKOCTI MiTHIX onagis,
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MOCUIIEHHA TpMBanNuMx MOCyxX Ta 3pOCTaHHA TrigpOoTEpPMIYHOro cTpecy
pocnuH. [ns  nporHo3yBaHHA  MOLWUMPEHHA  eniitoTin  30yaHuKa
Zymoseptoria tritici, AOUiINbHO BMKOPUCTOBYBATWM 3MIHEHI TemnepaTypHi
pagu Ta rigpoTepMiyHi KoediuieHTn, B ToMy uyucri gk 6asosum [TK 3a
CengHiHoBuMm. Hanpuknag, cueHapin 3a  2040-Bi pokum NOBUHEH
BpaxoByBaTUCb 3@ MOBW MNOTEMiHHA B OepesHi-TpaBHI Ta 3MEHLUEeHHS
BONOrOCTi B YEPBHi, BpaxoBYyO4KN NOrogHi ekctpemymu (tabnuus 3).
Tabnuus 3

Ponb GionoriyHnx ¢pakTopiB y moaentoBaHHibTa XapaKTepHi

3Ha4YeHHA
MapameTp .
MopaenbHi xapakTepucTuku
MoaentoBaHHA
- OCHOBHE [XKepeno iHgeKuil iHOoKyntoMa - MiCNSHKHUBHI
pewTkn 3 ncesgoTeuiamn, wWwo 'y Bonoromy [lonicci
oxepena _ . .
) 30epiraloTbCsl 0O 2 pOKiB, MOpyOKOBi 3anuwkn Ta obnane
iHOKynomMy

] nucta 6epesn NoBUCNOI;
(pocnuHHI peLwTKy, o
- NepeHeceHHa cnop 30yaHuka Zymoseptoria tritici 3 iHWnxX

HaciHHSA, . _ _ o
] nonis, npunernux nicopyd OYHMX LINAHOK, MiHiManbHe
nopy6koBi _ . .
HaciHHeBe 3apaxeHHs. [lo4aTkoBa iHeKUia B Moaensx
3anuLUKKn)

BpaxoBY€E 3apakeHHsi 6ionoriyHoro matepiany MUHYMOro

CE30HY.

- naTteHTHMN nepiog Z. tritici 3MIHIOETLCSA 3 TemnepaTyporo

iHKyOaLuinHunmn
y +10 °C po 20-25 gHiB; 3 15°C po 20 gHie; 3 20 °C go 14 gHiB;

(naTeHTHUHK) o .
L - CNOPOHOLLEHHSA 306yaHuKa Zymoseptoria tritici HanbinbLue 3a
nepiop i
ontumanbHux ymoB (oo 1000-2100 cnop/goby), ane moxe
CMOPOHOLLEHHSA _ N _
3HWXYBaATUCb NPW HacTaHHi cnekn abo Tpueanin nocyci. Lle
naTtoreHy

BM3Ha4ae reHepadito iHgeKLiT 3a Ce30H.

OuiHka pusuky 36yaHuka Zymoseptoria tritici moxe 6asyBatucsa Ha
NpocCTin KOMOIHaUil norogHMx KpuTepiiB: TemnepaTtypa = 14 °C, onagn 2
15 MM 3a 3 gHi, Bonorictb = 90 % Ta TypropHe 3BONOXEHHS NUCTa = 36
rog. llpn opHoYacHiM HasiBHOCTI LKWX YMOB, MPOrHO3YyeETLCH BUCOKa

MMOBIPHICTb enipiToTiI Ta NOWMPEHHA B arposlicoBMx eKocuctemax
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30yoHuka Zymoseptoria tritici. 3a gaHnmn HaykosuiB (Adamenko, 2018,
Ecoaction, 2025), cenekuia mae 6yTn opieHToBaHa Ha CoOpTU, OOpPMMU,
ribpmgHi  KoMOGiHauUil  POCMWHHMX  OpraHiaMiB, WO  NOEOHYHOTb
PE3UCTEHTHICTb [0 Ail Hecnpuatnmemx  (pakTopiB  HaABKOMWULIHLOIO
cepefoBuLLa, a TakoX CTIMKICTb 40 Ail 30yaHuka 30yaHuka Zymoseptoria
tritici. BcTaHOBIEHO, LLO OKpeMi reHu CTIMKOCTI BTpadaroTb ePeKTUBHICTb
nNpwn HacTaHHi notenniHHA (Gouache et al., 2013). CepogiarHocTuka copTiB
3MaKoBMX (TOHKOHOrOBMKX) KyNbTyp, @ TakoX 3nunu 6epesn noBMcrol BiKOM
35-45 pokiB y 3mMoAenboBaHUX ymMoOBax [ae€ pearnbHy 3Mmory Bigibpatu
HaWCTIMKiLWi reHOTUNN POCIIMHHUX OraHi3aMiB. TOMy Ha cy4YacHoMy eTtani
icHye noTpeba y po3pobui nokanbHUX NEPCNEKTUBHUX MOAESEN NPOrHO3y
PU3NKY BUHMKHEHHS Ta MNowMpeHHA enigitoTin 36yaHuka Zymoseptoria
triticit  gna  3oHm [lonicca  YkpaiHW 3  BpaxyBaHHAM  MOrO4HWUX
3aKOHOMIPHOCTEN Ta arpoTEXHIKM BUPOLLYBaHHS (Tabnuus 4).

Tabnuugs 4

MapameTpu Ta ponb arpoTexHiYHUX paKkTopiB y MoaentoBaHHI

PU3UKY NownpeHHA 36yaHnKa Zymoseptoria tritici B ymoBax 30HM

Monicca YkpaiHu

MapameTp )
MopaenbHi xapakTepucTuku
MoAaentoBaHHA

- CTiki copTu (nicoBi nNopoan) 3HMXKYHTb WMOBIPHICTb
YPaXeHHS, MNOJOBXYKTb JNATeHTHWA nepioa, 3MEHLUYIOTb
CMOPOHOLLEHHSA 36yaHNKa Zymoseptoria tritici.

. - B 30HI [lonicca YkpaiHn nepeBaxatoTb COPTU TOHKOHOIOBMX
COpT MNeHunLi 3a _ . . )
L pOCnuH, (NicoyTBOpPIOKOYI NOpoAn Ha npuknagi 6epeaun noBucnol),
CTiMKiCTHO, . o
) 3 MOMIPHOK CTIKKICTIO, WO B 3anpoOroOHOBAHUX MOAENsX
nicoyrsoptoroya .
BPaxOBYETbCS SIK 3HMXXEHHS BUHUKHEHHS Ta MOLUMPEHHS iHdeKLji
nopoAaa o
30yaHuKa Zymoseptoria tritici.

- B CNpUATNIMBOMY ANSA PO3BUTKY OcepeakiB enigpiToTin 306yaHuka
Zymoseptoria tritici knimarti, IX pornb Y NporHo3ax BUHUKHEHHS Ta

NOLIMPEHHSA eniduiTOTiN CYTTEBO 3pOCTaE.
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- MOHOKyrnbTypa Ta no-till cnpusloTe cyTTEBOMY HaKOMUYEHHIO
iHgekuii 36yaHuka Zymoseptoria tritici, ocobnuBo B yMoBax
BONOroro krimaTty 30Hu lNosnicca ykpaiHu;

) ] - OpaHKa N CiBO3MiHa 3HWXYIOTb PU3NKN BUHUKHEHHS Ta NOSIBU
ciBo3MiHa Ta ' S
) ocepeakiB 36yaHuKa Zymoseptoria tritici;
06pobiTok ' ' 5 . . .
) - 3aryweHi nociBu OpMylOTb  BOMOrMW  MIKpOKMiMaT i
(niarotoBkKa)

PYHTY

NPULBMALWYIOTE PU3MKM BUHUKHEHHSI Ta MOLUMPEHHSA eniguiToTIin
30ygHuKa Zymoseptoria tritici;

- B 3anpornoHOBaHMX MOAENsiX BPaxoBYyOTb 0OpOBITOK rpyHTY,
MOro NigroToBKy Nig NocagKky NicoBMX KyrbTyp, NonepeHuK ans

CiNbCbKOrocrnoAapChKknx KyrnbTyp, a TaKoX NOro LLiNbHICTb.

- QyHriUMaONM 3MEHLWYTb HaKOMMYeHHs iHdekuil 30yaHuka
Zymoseptoria tritici, npoTe X eQEeKTUBHICTb 3anexuTb Bij
MNOrogHMX YMOB: Onaguv MOXYTb 3HUXYHOTb €(EKTUBHICTb Aito
npenapaTy, a Nocyxa 3MEHLUYE KifnlbKiCTb 06pO0OK;
3acToCyBaHHA
] - B 3anpornoHOBaHUX MOAENsIX BPaxOBYETbCA 3aCTOCYyBaHHS
3acobiB _ .
3acobiB  3axMCTy pPOCMMH SK edeKkT 3  BapiaTMBHOK
3axXMCTy POCIUH _
e(peKkTMBHICTIO;

- 3 0rsAgy Ha NOCUNEHHS arpecuBHOCTI 30yaHMKa Zymoseptoria
tritici Ta MOXNMBY MOr PE3NCTEHTHICTb, AOUINbHO nepeabadatn

KinbKa cLeHapiiB 3aX1CTy POCIIVH.

Y pocnigxeHHi Chaloner, Gurr i Bebber (2016) nposeageHo
rnobanbHumn aHanis PU3UKIB IHpEeKLINHMNX ypaxeHb
CiNIbCbKOrocrnogapCbkMx KynbTyp natoreHamm B ymMoBax 3MiHW Krimary.
ABTOpK nobyayBanu KapTy iHPEKUINHOro HaBaHTaXXeHA NaToOreHiB POCIuH
3 ypaxyBaHHAM KMiMaTU4YHUX CLEHapiiB Ta OCHOBHMUX 30H BUPOLLYYBAHHS
KNOYOBUX CiflbCbKOrocrnogapcbkmx Ta nicoBux KynbTyp. Cepep iHWoOro,
BOHW pPO3rMAHYNN | PU3KKN PO3BUTKY 30yaHMKa Zymoseptoria tritici,
BKa3yluM Ha MOTEHLUiHEe 3pOCTaHHS arpecMBHOCTI naToreHy y BianoBigb
Ha nigBuUWEHHA Temnepatypy Ta KoHueHTpauii CO, B armocdepi.
PesynbTaTy gocnigxeHb BKasdyTb, WO Zymoseptoria tritici 3anuwaetscs

OAHWUM i3 HaNBINbLU YYTANBUX OO0 KNiMaTUYHMX 3MiH 3aXBOPIOBaHb MLIEHWL
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Ta ©Oepe3n nNOBMUCIIOI, OCKISIbKM WNOro pPO3BUTOK TICHO MOB'A3aHUM i3
MiKpoknimaTtom (Bosioricte, TemnepaTtypa, doTonepioa). [ligBuLeHHSA
piBHiB KoHUeHTpauii CO, o 2-4% mMoxe BNnMBaTu Ha PU3NK BUHEKHEHHS
Ta NOLWNPEHHS IHgEKLUiT Yepes3 3MiHM Yy MOPdONOoril IUCTSA, ryCTOTi POCIUH i
ANHaMiILi ra3oobmiHy, WO BCBOK 4Yepry CTBOPKE CNPUSATNUBI yMOBWU ON4
YTBOPEHHS OcepenKiB enigitoTin natoreHy Zymoseptoria tritici. 3miHa
KnimaTy Moxe 3MICTUTU apearn nowupeHHa 30yaHuka STB Ha niBHIYHI
LLUMPOTK, 30KpEMA B perioHax i3 NnoMipHMUM KniMaToMm, Lo BKo4vae [losicca
YkpaiHu.

Hawunmn pocnigkXeHHAMM BCTAHOBSIEHO, LLO PU3MKU BUHEKHEHHS
natoreHe3y 30yaHuWKa Zymoseptoria tritici y3rogXytTbCA 3 OCHOBHMMMU
30HaMM BUMPOLLYBaAHHSA CYiNbCbKOroCrnoAapCbKMX KynbTyp Ta nicoBOl
pPOCNUHHOCTI 30HM [Noniccs Ykpaiuu y rnobansHomMy macwtabi. OTxe, 3a
cueHapiamn RCP, nigBuweHHs Temnepatypu i KoHueHTpauil CO, 0o 2-4%
BUKIMWUKAE BUCOKI PU3UKM BUHEKHEHHA Ta nowupeHHa 36yaHuka
Zymoseptoria tritici. Llen caktop mae 6yt BpaxoBaHO MNpu CTBOPEHHI
MoZenen NporHo3yBaHHSA 3axXBOPHOBAHOCTI, OCOBMNBO B MeXax cTpaTerin
aganTauil arposiicocuctemMm 4O 3MiH YMOB 3MiH Knimary.

BpaxoBytoun BusaBNeHi 3aKOHOMIPHOCTI BNSIMBY KNIMaTUYHUX YNHHUKIB
Ha OWMHaMiKy pOo3BUTKY 36yaHMKa CenTopio3y NweHuui Ta 6epesn noBUCHoIl
B ymoBax 30Hu [loniicca YkpalHu, JouinbHO BidyanisyBaTu B3aEMO3B’A3KN
MK OCHOBHMMU (paKTopamMu puU3uKy y BUMMSAI y3aranbHeHO! cxemu. Taka
CTPYKTYpHa Mofernb O03BOJSIIE HAOYHO NPeacTaBuUTU PoSb TemnepaTypu,
BOJIOrOCTi, PiBHA KOHUeHTpauii CO,, 4acToTM NOorogHMx ekcTtpemMymiB Ta
IXHbOrO  CMHEpPreTM4yHoro BrMBY Ha QOPMYBaAHHS  MIKpPOKIiMarTy,
POCSIMHHOrO nosiory W 3ararnbHe iTonaTorHHE HaBaHTaXeHHs. Hamu
po3pobneHa cxema, WO HasiBHO iNKCTPYE crneundivyHi Ce30HHI ocepeaKku

pu3nky 36yaHuka Zymoseptoria tritici 4nsa 3oHu Noniiccs ykpaiim, sika mae
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KNO4oBe 3HA4YeHHs Ons aganTtauil CUCTEM MPOrHO3YBaHHA M PO3POOKK

3axofiB 3axXUCTy KynbTyp Ta NicoBUX HacagxkeHb (puc. 1).

Impact of Climate Factors on
Wheat Septoria

[ Climate Change ]

1
.
Temperature A Freguency of YPrecipitatio
Extremes
v

v

latent period (soil temperature, moisture)

B
[ Shortening of the } A co,from soil

.

~\
T Risk of Septoria Changes in leaf
! infection wetness duration
i

4 Change in canopy microclimate

.

( Risk of Septoria in Polissya:
4 During wet spring
\ ¥ During hot summer

Puc. 1 CTpyKkTypHO-noriyHa cxema ouiHK/1 BNsIMBY NOroaHo-

KniMaTM4YHUX pakTopiB Ha pO3BUTOK 30yaHMUKA Zymoseptoria tritici

B YMOBaxX Cy4acHUX KiliMaTUYHUX 3MiH 30HM lNMoniccsa YkpaiHu
3 ornagy Ha BuWe BUKNageHe icHye HaranbHa noTtpeba
BAOCKOHANEHHA CUCTEMU MPOrHO3YBaHHS, a TaKOX PO3LUMPEHHSA MepexXi
arponicomeTeocTaHUin, BNpOBaaXXEeHHSA ceHcopiB BOJ1OrOCTI,
BMKOPUCTAHHA  CYNMYTHUKOBOrO  MOHITOPUHIY i  KOPOTKOCTPOKOBOIO
NPOrHO3yBaHHA CTaHy MOrofgHo-KMiMaTU4YHNUX yMoB 30HM [lonicca YkpaiHu.
Cnig 3a3HaunTy, WO B KpaiHax €Bponu Taki CUCTEMU BXe PYHKLIOHYIOTb,
ToAdi 9K B YkpaiHi 306yaHuKk Zymoseptoria tritici goci He iHTerpoBaHO B
undopoBi moaeni. Ha ocHoBI npoBeaeHUX OocrnigXeHb Hamu po3pobrieHo
Kputepil Ona  onepaTUBHOrO  MOAENIOBaHHA  BUHUKHEHHA  PU3UKY
NoWnpeHHss xBopobu cenTopiody Ana ymoB 30HWM [lonicca YkpaiHu

(Tabnuus 5).
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Tabnuuya 5

q)aKTOpVI MmoaenrBaHHA PU3NKY BUHUKHEHHSA Ta NOLUNPEeHHSA

306yaHuKa Zymoseptoria tritici B ymoBax 30oHu lNonicca YkpaiHm (Ha
nepioa no 2050 poky)

Kputepin OnTumManbHumn Kputnyhi ymoBu / Twvn iHTerpauii B
MoAentoBaHHA AianasoH Mexi moaenb
<12°C abo >30°C -
Temnepatypa ObMmexeHHs
] 15-25°C PO3BUTOK _
nositps (°C) (Tmin, Tmax)
ranbMyeTbCs
BigHocHa
< 80% - HU3bKUK lMoporoBe 3HayeHHs
BONOriCTb 2 90% Hepekui (RH_crit
N3NK iHdpeKLT Cri
noBiTpa (RH, %) g -
KinbkicTb
] <10 MM - iH(eKLUis KopoTkocTpokoBun
onaaiB 3a 3 = 15-20 mm
ManonMoBipHa Tpurep (Rsum_3d)
noowu (mm)
TpuBanicTtb
. . . KymynatnsHum
BOJIOIrOCTi Ta < 20 ropa - iH(ekuis .
= 3648 rog Kputepin
Typrop nucrs He BMHUKaE
(LeafWet_hours)
(ron)
KinbkKicTb AHIB Y <5 gHiB - [MepiognyHe BiKHO
AianasoHi =10 gHiB obmexeHnin PU3NKY
15-25°C PO3BUTOK (T_days_window)
CepenHs
<12°C - ni3Hin Ce30HHuI Tpurep
TeMmnepartypa 214°C L .
cTapT enigiToTil (T _spring_avQg)
BecHu (°C)
KoHueHTpauisn > 700 ppm mMoxe L
KopekuinHnn
CO3 (ppm) 400-450 ppm nigBvLLyBaTh o .
. 5 . koediuieHT (CO,_ad))
(euMipsiHul) arpecuBHIiCTb
IHKyGauinHum
] _ . Temn po3BuTKy
nepion 14-20 gHis >28 AHis npu t . o
(iHBepcHa byHKUiA Big
30yaHukKa npmn t°C = 20 <10°C €C)
(aHiB)
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®deHonorivyHa BBCH 37-39 [o BBCH 31 - . . .
® ( . o BionoriyHe BikKHO
a3a po3BUTK npanopueBun MiHiManbHa
y barop . (BBCH_range)
pocnuH (BBCH) nnNCT) Bpas3fmBIiCTb

B KOHTekcTi KniMatmyHmx 3MiH, Ta IX BAAMBY Ha 30ygHuK
Zymoseptoria tritici Ha CbOrogHi 3anuLaeTbCs CYTTEBOK 3arpo3o Ans
BPOXaWHOCTI Ta MPOAYKTMBHOCTI K CiflbCbKOrocrnogapCbKUX KyIbTyp B
KOHTEKCTi  MweHuyi 03MMOoi, TaK W NPOAYKTUBHOCTI  Bepe3oBux
AepeBoCTaHiB Ha Teputopil 30oHKM [lonicca YkpaiHn. Po3BuTOK 30yaHMKa
Zymoseptoria tritici 3yMOBNIOETLCA B3aEMOAIE0 haTopiB TemnepaTypu Ta
BOSIOrOCTi MOBITPSA, a TakoX edqeKTMBHICTIO aganTtauinHux 3axonis. B
ymMoOBax AWHaAMIYHOT MIHNUBOCTI KniMaTy KOHYe HeoOxigHO ¢opmyBaTu
nokanbHi  MatemMaTuyHi  Mogeni  MNpPOrHo3y  PU3UKY  MOLUMPEHHS,
afanToBaHOCTI 40 Cy4aCHUX NOroAHO-KAIMaTUYHUX YMOB i NPOrHO3yBaHHA
onepaTUBHUX MOrogHUX CLEHapiiB B Cy4aCHUX €KOMOriYHMX ymMOBax 30HU
[Monicca YkpaiHu.

BuUCcHOBKM Ta nepcrnekTMBU nofanblUMX AOCHigXKEeHb Y LbOMY
HanpsiMKY.

1. 3a pesynbTaTamMn OOCMIOXEHb CUCTEMATU3OBAHO Cy4YacCHi HayKOBI
nigxoaAn OO0 OUiHIOBAHHSA PU3MKIB BUMHUKHEHHS!, PO3BUTKY Ta MOLUMPEHHS
30ygHMKa centopiody Zymoseptoria tritici B arposiicoknimatMyHnx ymoBax
30HM [Moniccsa YKpalHU B KOHTEKCTI KIIMaTUYHMX 3MiH.

2. lpwupineHo yBary Ta nNpoBeOeHO ideHTUiIKauilo Ta KifbKICHY
napameTpusauito abioTUYHUX, BIOTUYHUX | DEHONOrYHUX YMHHUKIB, LLIO
BM3HA4yalTb AMHaMIiKy NaTomnoriyHoro npouecy 36yaHuka Zymoseptoria
tritici, 3 MeTOlO IX iHTerpauil y gpopmanizoBaHi NPOrHOCTUYHI Moaeni.

3. CcopmoBaHO obmexyBarnbHy cuUCTeMYy 3MiHHUX A5 nobynosu
perioHanbHMX MaTeMaTUYHMX MoZeSieENn PU3NKY enicpiTOTin BUHUKHEHHS Ta
nowmnpeHHs 3byaHnka Zymoseptoria tritici B ymoBax 30Hu [Noniccs YkpaiHu

B KOHTEKCTi 3MiH Knimary.
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4. BcTaHOBMNEHO 3MilLleHHA ocepenKy BUHEKHEHHSA KPUTUYHOIO PU3UKY
Ha PaHHbOBECHAHWM Nepiod, WO MOB’A3aHO 3 NiABULLEHHSIM cepenHbol
Temnepatypu nositpa 6GepesHa—TpaBHa [o = 14°C. OpgHodacHo,
3POCTaHHSA 4YacToTu NiTHIX cnekoTHUX gHiB (t> 30 °C) obmexye po3BUTOK
30ygHMKa Zymoseptoria tritici y gpyrin nonoBuHi BereTauii. Ha Hawwy aymky
Le BMMarae OHOBJIEHHSA CE30HHOI CTPYKTYPWU MNPOrHO30BaHMUX MOESEN
PU3NKY.

5. BusHayeHO KkntoYoBi abioTUYHI Tpurepun 3anycky naTonori4yHoro
npouecy BUMHUKHEHHS Ta nowwupeHHa 30yaHuka Zymoseptoria tritici, a
came: Temnepatypa nosiTpsa +15, +25°C, BigHocHa Bonoricte = 90%,
cyma onagis = 15-20 mm 3a 3 gobun, TpmBanicTb 3BONOXEHHS NUCTSA = 36—
48 rof, a TakoX KymMynstMeHa ymosa — He MeHwe 10 gibé B onTumarnbHOMY
TemnepaTtypHoMy AianasoHi. Lli napameTpu cuctematnsoBaHo y Tabnumyny
MOZENbHY CTPYKTYPY A4S NoAasibLLoro nporpamMHoro 3acTtocyBaHHS.

6. [HocnimKeHHAMW NIATBEPOXKEHO,WO0 CKOPOYEHHSI JlaTEHTHOro
nepiogy npu nigBueHHi Temnepatypu p[o +14, +20°C 3meHwye
iHKy6auinHmn  nepiog ao 14-20 p[i6, WO B CBOK 4epry cnpusie
dhopMyBaHHIO 404ATKOBUX reHepauin 30ygHuka Zymoseptoria tritici. Lle B
CBOIO Yepry nigBuLLye pU3NK BUHUKHEHHA PaHHLOBECHSHUX enipiToTin.

7. BcTaHOBEHO, KOPOTKOCTPOKOBUIA METEOTpPIrep pn3nKy BUHUKHEHHS
ocepeaKky enidiToTii 36ygHMKka Zymoseptoria tritici, a came: cepegHs
Temnepatypa =+14 °C y noegHaHHi 3 onagamu =12 mm npoTarom 48 roa.
Llen nigxig possonde onepaTtMBHO Nigkni4vaTyv MNOrogHi nporHosm o
CUCTEM NnonepesKeHHs y BUPOOHNYMX arpocuctemMax.

8. BusHaueHo oOMeXeHHs1 TUNOBMX EBPOMNENCLKMX MOAENEN, 30KpemMa
3aBulLEHE 3HA4YeHHA MexXi TpuBanocTi 3BONOXeHHs (248 rog) Ta
BIACYTHICTb YypaxyBaHHA KyMYNATMBHOI TemnepaTtypHol AuHamikn. Lle

3HWXYE TOYHICTb MPOrHO3iB ANns yMmoB 30HU [lonicca YkpaiHn. HeobxigHa

35



Innovative Solutions In Modern Science Ne 5(69), 2025

nokanisauis Mogenen 3 ypaxyBaHHAM perioHanbHOI  KriMaTUYHOI
cneungikn.

9. OOrpyHTOBaHO HEODOXIAHICTL MNEPCNEKTUBHUX OOCHIAHULBKNX
HanNpsMiB: MOHITOPWUHI TEPMOCTINKOCTI nonynauin Z. tritici; mogentoBaHHSA
KO-IHQPEeKUiN i3 CynyTHIMW natoreHamu; ceriekuinHa oOLuiHKa copTiB 3a
noABIMHOK CTINKICTIO O Zymaoseptoria tritici Ta 40 TENSIOBOro CTPecy.

10. CdopmoBaHO 6a3oBy MaTpuUL 3MIHHMX ONS MOAESOBAHHS
BUHUKHEHHS Ta MOLWIMPEHHS pu3nKy 30ygHuka Zymoseptoria tritici, wo
BKNtovyae 9 napameTpiB: TemnepaTypy MOBITPHA, BIiAHOCHY BOJIOMCTb
NOBITPA, KINbKICTb  onafdiB, TpuBaniCTb  3BOJIOXKEHHS, CepeaHto
TemnepaTtypy BECHW, KinbKiCTb Ai6 B onTumanbHOMY TemnepaTypHOMY
AianasoHi, ¢asy po3BUTKY pPOCMAKUH, IHKyDOauinHWUK nepion, a Takox
KOHueHTpauito CO, (3 ypaxyBaHHAM  MOXIMBOIO  MigBULLEHHS
arpecuBHocTi npn >700 ppm). Lla cuctema moxe 6yt agantoBaHa Ongd

mogenen Tuny DSS, CLIMEX Ta ridpngHnx undposumx nnatdopm.
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