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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.
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occurrence and mass spread of the pathogen Septoria tritici blotch (STB)
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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 wheat under

the condition of changing weather and climatic factors in the future until
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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 the Eastern
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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 2+714°C in combination with precipitation
=12mm within 48 hours. This approach allows you to quickly connect

weather forecasts to warning systems in production agrosystems.
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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 country, military factors. The practical use of
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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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phytopathological forecasting, phenological models.

Lokmop cinbcbko2ocrnodapcbKux Hayk, doueHm TpogumeHko [1. |.,
KaHoudam  eKOHOMIiYHuUx Hayk TpogpumeHko H. B., kaHOuOam
CinbCbkoz2ocrnodapcbKux Hayk, OoueHm JlegyeHko B. b., kaHOudam
CinbCcbkoz2ocrnodapcbKux Hayk, ooueHm Mauynscekul . M., cneuianicm
guwoi kameeaopii, euknada4y-memooucm PomaHwk A. A., KaHOudam
CinbCcbko2ocrnodapcbKux Hayk, OoueHm [liHyyk O. B., 0okmop
CinbCbKko20Ccrno0apcbKux HayK, npogpecop @yquno H. [., kaHOudam
cinbcbkozocrnodapcbKux Hayk Komnspeecbka Y. M.,  kaHOudam
Cinbcbkoz2ocrnodapcbKux HayK, doueHm lopHoecbka C. B.

Haykoeo-aHanimu4yHe 6u3Ha4YeHHs rnapamempie Mmodoesneld pPu3uKy
8USIB/IEHHST ma rnowupeHHs 36yOHuKa cernnmopioldy (Septoria tritici blotch,
STB) Ha npuknadi o3umoi nuwieHuui 8 YkpaiHi ma €epori 8 KoOHmekcmi
OuHaMmiKku 3MiH Kriimamy 0o 2050 poky.

HauioHanbHut yHieepcumem «YepHiziecbkul Koneaiym» im. T. T.
LllegyeHka, YkpaiHa, YepHiais; Toesapucmeo 3 0bMmeXxeHor
giorogidarnbHicmto «IT-Agroconsulting», YkpaiHa, UepHiais,
XKumomupcbkuli agpomexHidHul ¢ghaxosull Konedx, YkpaiHa, XKumomup;
IHcmumym 6ioeHepeemuYHUX Kynbmyp i Uyykposux bypsikie HauioHarnbHOI
akademii Hayk YkpaiHu, YkpaiHa, Kuie; binouepkiecbkull HayioHanbHUU
azpapHuul yHisepcumem. YKpaiHa, bina Llepksa.

ObrpyHmogaHo rnumaHHs epcriekKmueHol, IHHogauiluHoI  moderi
8USIB/IEHHS] PU3UKY BUHUKHEHHSI ma Macoe8o20 MowupeHHs1 36y0Huka
cernnmopio3y (Septoria tritici blotch, STB) Ha npuknadi o3umMoi nuweHuyj 3a
YMOBU 3MiHU MO200HO-KIliMamu4HuUXx ymos 8 riepcriekmusi 0o 2050 poKy. 3a

rnepiod nposedeHux OocnioXeHb 30IUCHEHO rpakmuyHy arnpobauito
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3arporioHoeaHoi mooderi. [lposedeHO OUIHKY eghekmueHoCcmi IHHOB8aUIUHUX
MemodornoaidHux rnidxodie wWO00 YHEMOXXIIUB/IEHHS B8HUHEKHEHHS ma
MoWwUpPeHHs1 macosux ernicpimomiu 36y0HUKa cernnmopio3y (Septoria tritici
blotch, STB) Ha nocieax o3umoi nueHuui 8 30Hi CxidHoeo [loniccs YKpaiHu.
OuiHeHO pu3uku nowupeHHss 36yOHuUKa cernmopiody O3UMOI MWeHUUi Ha
IHWI 3epHOo8I Kyrbmypu, Wo 8 rnodanbuwomy OyxXe Cymmeeo ersiueac Ha
3HUXEHHS iX pe3ucmeHmHocmi, npoOykKmueHoCmi, epoxauHocmi Ha
8UPOBHUYUX Triocieax SK 8 cy4yacHul, mak U 8 [0BOEHHUU 4Yac.
lMpoaHanizogaHo ma o06apyHMo8aHO egheKkmueHICmb 3acmocy8aHHs
3arporioHoeaHoi Modesli MOHIMOPUH2Y MO 8USIBIIEHHIO PU3UKY SUHUKHEHHS
ma macoeoz20 rnowupeHHs 36yOHuka cernimopioldy (Septoria tritici blotch,
STB) Ha 2ocrodapcbKux rnocigax o3umor nweHuyi 8
cinbcbKo2ocrnodapcbKux nidrnpuemcmeax pi3HUX ¢bopm enacHocmi, wodo
MPakmMuy4yHoOI'  OUIHKU ersiugy no2o0HO-KiMamuy4yHUX 3MiH, €KOs02i4HOI
nnacmu4yHocmi 36y0HUKa 00 2pyHmMOo8UX, Mo200HO-KITIMamu4yHUX yMo8 8
nepcriekmusi 0o 2050 poky. [MposedeHO MOHIMopuUHa208€e BU3HAYEHHS
OuHaMmiku (020 MOWUPEHHSA, yMO8 osieu ocepedkie, MOWUPEHHS
enicpimomit ¢py3apiody 03UMOI rueHuUUi, 1K OCHO8HO20 MOHIMOPUH208020
gakmopa ¢bimoramoroaidyHoi, cernieKuitHoi, ¢i3ionoai4Hoi, Mopghorio2idyHoI
cmiukocmi  riocigie  03uMOi  nweHuyi. Bu3HadYeHoO egeKkmueHicmb
3acmocygeaHHsIM MOO€esIi 8USIBIEHHST PU3UKY BUHUKHEHHSI ma Maco08020
rnowupeHHs 36ydHuka cernmopiody (Septoria tritici blotch, STB) Ha npuknadi
O3UMOI MWeHUUi 3a yMo8U 3MIiHU 0200HO-KiMamu4yHUX ¢hakmopie e
nepcriekmusi 0o 2050 poky.

[lbedmemom pobomu € npakmuyHa arnpobauisi 3arnpornoHo8aHoi Hamu
Mooersni 8USIBNTIEHHSI PU3UKY BUHUKHEHHS ma Macoe020 [1OWUPEHHS
36y0HuUKa cenmopio3y (Septoria tritici blotch, STB) Ha npuknadi o3umoi
nuweHuyi 3a yMo8u 3MIiHU rMo200HO-KIliMamu4HUX ghakmopig 8 repcriekmusi

0o 2050 poKy, a makoxX OUiHKa MOX/1u8ocmi ripakmu4yHO20 8UKOPUCMAaHHS
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uiei moodesni wodo eu3Ha4YeHHs @bimoriamorsoaiyHo20 cmaHy [1ocigie SK
O3UMOI nweHuyi, mak U iHWUX Kyrbmyp 3epHO80I 2pyru 3 8UKOPUCMaHHAM
pesyribmamig ¢bimornamorsoaidyHoI ekcriepmu3u ma nodasbuwoi ix o6pobKu,
B8U3HaAYEeHHS HayKo8O-rpakKmu4Hol eghekmusHocmi 3arporioHog8aHoi Hamu
moodesni w000 Moxrueocmi ii nodasnbuo20 HayKko8o20 BUKOPUCMAHHS 8
yMoBax  CiflbCbKO20CrodapchbKux  nionpuemMcms,  Haykog80-00C/IiOHUX
ycmaHo8 ma opeaHizauill YKpaiHu. 30ilUCHeHO rpakKmu4yHe opIieHSHHS
ompumMaHux Hamu 8 yMoegax CiflbCbKo20crnodapChbKux nidrnpuemcme pi3Hoi
¢opmu enacHocmi  CxiOHozo [loniccsi  pe3yrnbmamie 8UKOPUCMaHHS
Mooeriell puU3UKYy 8USBNIEHHS ma [owupeHHs 36y0HuUKa cernmopio3y
(Septoria tritici  blotch, STB) Ha npuknadi 03umMoi nweHuyi, if
perpeseHmamueHocmi Wo00 rMpakmu4yHoI echekmueHoCcmi 8 yMogax iHUWUX
2PYHMOBO-KNIMamu4yHux ymos, Wo & rodanbwomMy 0Oacmb 3mMoay
gu3Hayumu gbimonamorsoaiyHuu, bizionoaiyHuUl ma IMyHos102iYHUU cmaH
rociei 03UMOi nMweHuUyi, cripo2HO3yg8amu PU3UKU BUHUKHEHHST ocepedkie
nowupeHHs 36yOHuUKa cernmopio3ly 68 KOHMeKCmi o2o0HO-KiMamu4yHUX
3MIH 5K 8 YKpaiHi, mak U e €pori 0o 2025 poky ekro4Ho. Anpobauis
3arporioHo8aHUX HaMu ¢bimoriamorsiogiyHUX ma Krimamu4yHUX rnapamempis
Mooeriell puU3UKYy 8USBNEHHS ma [oWUpeHHs 36y0HuUKa cernmopio3y
(Septoria tritici blotch, STB) Ha nipuknadi o3umoi nweHuui 8 YKpaiHi ma
€eporii 8 KOHmMekcmi OuHamiku 3MiH KriMmamy 0o 2050 pokKy, SK
repcrekmueHo2o0 [HHogauiliHoeo mMemody himonamoroaiyHol iHOuKaujii
rnociei 03uMoOi rnuwieHuUui, BU3Ha4YeHHs i @bi3i0s1I02i4HO20, CereKUitiHOo-
HaciHHUUbKO20, IMYyHOJI02IYHO20, pPe3UCmeHmMHo20 CcmaHy 8 ymMosax
cyqacHoi 3miHuU Krniimamy sik y CxioHomy [lonicci YkpaiHu, mak i 8 €apori
30Kpema.

Memor pobomu € KomririeKcHa OUiHKa rpakmu4yHoi eghekmueHocmi
3arporioHogaHoi  Hamu  mMemodQdosnoaii Mo HayKoBO0-aHaslimu4yHoMy

B8U3HA4YeHHK rnapamempie Mooesiel PU3UKYy BUSIBITIEHHS ma MOWUPEHHS
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36y0HuUKa cenmopioldy (Septoria ftritici blotch, STB) Ha npuknadi o3umoi
nweHuyi 8 YkpaiHi ma €epori 8 KOHmekcmi OuHamiku 3MiH Krimamy 00
2050 pokKy, wo € Ha cb0200HI akmyaribHOIO.

OcHoBHUMU Memoldamu OOCriOXeHb M0 BUBYEHHIO ma OUiHUI
rnpakmu4Hoi eghekmueHocmi 3arporioHo8aHUX HaMu rnapamempie mooesieu
PU3UKY 8usiefieHHs1 ma rowupeHHs 36yOHuUKka cenmopio3y (Septoria tritici
blotch, STB) Ha npuknadi o3umoi nuweHuui e YkKkpaiHi ma €epori 8
KOHmMeKkcmi  QuHamiku  3MiH Knimamy 0o 2050 poky 8 ymosax
CinlbcbKo2ocrnodapcbKux mnidrnpuemMcmes pi3HUX ¢opM eracHocmi 8 30Hi
CxiOHozo [loniccs 6ynu:

1. Po3paxyHKogo-aHasiimu4Hul, - rno 36opy i obpobui pesyrbmamis
npogedeHux O00CiOXeHb BU3Ha4YeHHs1 napamempie moodenel Pu3uky
8USIB/IEHHST ma rnowupeHHs1 36yOHuKa cernnmopioldy (Septoria tritici blotch,
STB) Ha npuknadi o3umoi nueHuui 8 YkpaiHi ma €eporii 8 KOHmMekcmi
OuHaMmiKu 3MiH Kriimamy 0o 2050 poky.

2. [lpogedeHHs1 himornamornoaiyHo2o, Mopghoio2iHHO20, 2PyHMO8020,
cesieKyiliHo-HaciHHUUbKO20, EeHMOMOJI02i4HO20, [M0200HO-KIiMamuyHo20
MOHIMOPUH2Yy rocieie 03UMOI NMweHUUi 8 yMogax CiflbCbKO20CcrnodapchbKuUX
nionpuemMcme pi3HUX opM 851aCHOCMI, MOPIBHSIHHS OMPUMaHUX Hamu
pesyrnibmamie 3 pe3yribmamamu exe iCHyr4Yux memodosioail, Wo mMacoeo
8UKOPUCMOBYHOMbLCS HayKo80-00C/TiIOHUMU, HayKog0-8UpobHUYUMU
ycmaHoeamu [epxnpodcrioxuecnyxbu YkpaiHu, Cryx6or KapaHmuHy
POCIIUH, ceneKUiiHO-HaCiHHUUbKUMU yeHmpamu YKpaiHu 051 MOHImopuHay
3ePHOBUX KYyIiIbmyp, 8USIBNIEHHSI O3HaK ypaxeHHs1 36yOHuUKaMu cernmopiosy
O3UMOI  nuweHuyi, 30IUCHEHH Ccmamucmu4Ho20 aHarsizy ompumMaHux
pe3yrnibmamis, ropieHsHHS 1X 3 pe3ynbmamamu ICHyto4Yux moldesneu 3
MEMOK 8U3HAYEHHST ¢himornamorsiogiyHo20, Mopgho102iYHO20, CereKUitiHOo-
HacCiHHUUbKO20, pe3ucmeHmHo20 cmaHy siKk 8 ymoeax CxiOHoeo [loniccs

YkpaiHu, mak i eciei 30Hu [lloniccsi 8 yinnomy.
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3. OuiHka pernpeseHmamueHocmi ma o06’ekmusHocmi ompumMaHux
pesyribmamie 00C1iOXXeHb Mo 8i0HOWEHHIO 00 BCiX CiflbCbKO20Cno0apChbKUX
nionpuemcme sik 30HU CxiOHoeo [loniccs, mak i 8 uinomy 30HuU [loniccs
YKpaiHu Ha npuknadi 0ocniOHuUX rocieie 8 ymosax YepHieieWuHu.

4.lpakmuyHa  anpobayis  3arnporioHo8aHO20  HaMu  HayKOeo-
aHasnimu4yHo20 B8U3Ha4dyeHHs napamempie modesiel pu3UuKy 6USsIBIIEHHSI ma
nowupeHHs 36ydHuka cenmopiody (Septoria tritici blotch, STB) Ha npuknadi
O3UMOI nweHuyi 8 YkpaiHi ma €8porii 8 KoOHmekcmi OUHaMiKu 3MiH Kriimamy
0o 2050 poKy 8 ymMoeax CiflbCbKO20CnodapCbKux mnidonpuemMcme pisHoi
¢opmu eniacHocmi ma HaykKogo-00CHiOHUX ycmaHo8 8 30Hi CxiOHo20
lNonicca YkpaiHu.

3a pesynbmamamu 0OocridxeHb 6yrio 8cmaHo8/IeHO, WO 3MileHHS
ocepeOKy BUHUKHEHHST KpUMmMU4YHO20 pU3uKy rnpurnadae Ha paHHbOBECHSHUU
rnepiod, Wo noe’sisaHo 3 nNi08UWEHHSIM cepeOHbOI memrepamypu rnoeimpsi
bepesHss—mpasHs 00 = 14 °C. byno 4imko eusiernieHO 3arnexHicmb, Wo
3pocmaHHs 4Yacmomu JlimHix crnekomHux OHig (t>30°C) cymmeeso
obmexye po3sumok 36y0HuUKa Zymoseptoria tritici o3umoi nweHuui y opyaid
rosiosuHi eezemadji. B ceowo 4epay ue eumazae OHOB/IEHHSI CEe30HHOI
CMpyKmypu rpo2Ho308aHUX Modesiell  pu3uky. BcmaHoeneHo, wo
Krto4osumu abiomudyHeMu mpuzepamu cmapmy rnamorsioaii BUHUKHEHHS ma
nowupeHHss 36y0Huka Zymoseptoria ftritici Ha 03uMmil nweHuyi €:
memnepamypa nosimps +15, +25 °C, ei0HocHa eonozicmb = 90%, cyma
onadie =2 15-20 Mmm 3a 3 00bu, mpusarnicmb 380/10XKEHHS nucmsi = 36—48
200., @ maKox KymyrnsamueHa ymoea — He meHwe 10 0i6 8 ornmumarsibHOMYy
mewmnepamypHoMy Oiana3oHi. Lli napamempu cucmemMamu308aHO Yy
mabrniu4yHy MoOesibHy cmpykmypy Ons  noodasbwo2o pogpamHO20
3acmocyeaHHs.  [lpakmuyHo  OogedeHO, WO  KOPOMKOCMpPOKoauU
Memeompieep PU3UKYy BUHUKHEHHSI ocepedky enigpimomii 36yOHuUKa

Zymoseptoria tritici, a came: cepedHsi memnepamypa 2+14 °C y noedHaHHiI
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3 onadamu 212 mm ripomsicom 48 200. Lleu nioxid do3gosisie oriepamugHoO
nioKmo4Yamu ro2ooHi rpo2Ho3u 00 cucmem rnornepedXeHHs1 y aupobHU4YUX
aspocucmemax.

Cobeporo  3acmocysaHHs  pe3ynbmamige  OOCriOXeHb €  SK
cinnbcbKoz2ocrnodapchbki 8upobHuUYi nidnpuemMcmea pi3HUX ¢hopm 8rracHoOCMi,
mak U HaykKoeo-0O0C/iOHi, cereKkUiliHo-HaciHHUUbKi, —ycmaHosu ma
opeaHizauil, [epxnpodcrioxuscnyxba YkpaiHu, ycmaHosu [epxagHoi
KapaHMUHHOI iHcreKuil YkpaiHu.

BucHoeKu docnidxeHb rosisgearomes 8 momy, Wo 4Yepel 3MiHy no2o0HuUX
U KrniMmamu4dHux ymos, makul O0ocumb 8UCOKO-ramoz2eHHuUl 36yOHUKU
xeopobu o3umoi nweHuyi Sk Zymoseptoria tritici Habys Macogozo
nowupeHHsi. Mozo ocepedku ma enichimomii 6 nodanbwiomy cmaromb
npu4YuUHamMu PO3MHOXEHHST WKIOHUKI8 XMIGHUX Kynbmyp, | K HacridoK —
empama CiflbCbKo20crno0apchbKoi rnpodykuii ma Hedobip mosapHO20 3epHa
o3umoi  nweHuuyi Ha 32,4%. 3anporioHogaHa HamMu Memodoroais
8U3Ha4YeHHsA rnapamempie Modersiel puU3uKy 6USBNEHHS ma MOWUPEHHS
36y0OHuka cenmopio3y (Septoria tritici blotch, STB) Ha npuknadi o3umoi
nweHuui 8 YkpaiHi ma €eporni 8 KOHmekcmi OuHamiku 3MiH Krimamy 00
2050 poky e noldanbwomy Oacmb MOX/ueicme Mpo8oOUMU 84acHul
imonamorsnoeaiyHul, cerneKkyiliHo-HaciHHUUbKUU, MOHIMOpPUHe riocieie SK
O3UMOI rNMweHuyl, mak U iHWux Kyrbmyp 3epHO80I 2pyru, rnpoekmysamu ma
30iticHroeamu 3axo0u Wo00 YHEMOXX/IUBNEHHSI SUHUKHEHHS ernighimomili
36y0OHuka Septoria tritici blotch, STB, makcumasibHO MOXIU80 3HU3UMU
PU3UKU  BUHUKHEHHS  macwmabHux U020 ocepeokie. 3a3HayeHa
MemoQ0osioaisi 8U3Ha4YeHHs1 napamempie Mooesiel pu3uky 6USIBIIeHHS ma
nowupeHHsi 36yOHuka cenmopio3y (Septoria tritici blotch, STB), e
rnodasnbwoMy dacmb rpakmuyHy 3Mo2y 84acHO ma egheKkmueHO ckracmu
MPO2HO3 MOXI/IUBUX ocepedKie BUHUKHEHHs1 SK 36yOHuUKa cernmopio3y

O3UMOI nweHuyl, mak U iHwux xeopob 3a ydyacmi iHeekuii npedcmasHUKie
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epubie Ub020 Kracy, yHemoXxsnueume hakmop BUHUKHEHHSI ocepeokie
Macosux erighimomiti 36yOHUKI8 X80p0b CirlbCbKO20CN00apCbKUX Kyribmyp
yepes ¢hakmopu 3MIHU KriMamy, aHmporno2eHHoi OisribHocmi fII0OUHU, a
nicns noeHomacwmabHO20 8MOpP2HEHHS Ha mepumopito YKkpaiHu kpaiHu-
agpecopa, - U silickkosux hakmopie. [Npakmu4yHe 8UKOpUCMaHHs HayKo8o-
aHasnimu4yHo20 B8U3Ha4dyeHHs napamempie modesiel pu3UuKy 6USsIBIIEHHSI ma
nowupeHHs 36yOHuka cenmopiody (Septoria tritici blotch, STB) Ha npuknadi
O3UMOI nweHuyi 8 YkpaiHi ma €8porii 8 KoOHmekcmi OuUHaMiKu 3MiH Kriimamy
0o 2050 poky, a maKox Uozo ernnugy Ha himocaHimapHuUl cmaH rocigie sik
O3UMOI NMuweHuUj, mak U Kyfbmyp 3epHO80I epyrnu, 8 rnodasnbuwomMmy dacmb
3MO2y [rpo2HO3ysamu ma 6u3Hadqumu MOXIuei ocepedku erighimomid
36y0Hukie epubkosux, bakmepiaribHUX X80P0, | sIK HAac/1iOOK — rMPO8eOEeHHS
3axucmy CiflbCbK020Cr00apCchKUX Kynbmyp gio MOWUPEHHS
imonamozeHHUX opaaHiamie. 3acmocyeaHHs Mooersiel 8usieNieHHs ma
nowupeHHs 36ydHuka cenmopio3y (Septoria tritici blotch, STB) e YkpaiHi
ma €eporii 8 KOHmMekcmi OuHaMiku 3MiH Kriimamy 0o 2050 poky e
nodanbwoMy Oacmb 3MO2y MpPakmMu4yHoi OUIHKU 3a ¢bimornamoroaidyHuUm
CmaHoOM rocigi8 O03UMOI nuweHUYyi eu3Hayumu MNoMmeHUiuHO MoXXnueuu
gpoxal, a maKox edyacHOo rposodumu ¢bimornamorsnozaiyHy ekcriepmu3sy
36pPHOBUX KYINibmyp 8 yMo8ax CiflbCbKo20CrnodapcChbKux nidrnpuemems pisHuUX
gopu griacHocmi, HayKogo-00C/iOHUX  yCMmaHos, opaaHizaujid.
CnipoaHo3dyeamu nodanbwi npoginakmuyHi 3axo0u wWodo ObMEXEHHS
MOWUPEHHSA  8riugy  bimornamoz2eHie, BSUHUKHEHHs ma [OWUPEHHS
WKIOHUKIB, YHEMOXIIUBIIEHHS MOWUPEHHS ernighimomilt 36y0HUKa Ha IiHWi
3epHosi Kynbmypu. Po3pobrieHa memodoriozaisi o HaykKogo-aHasimu4yHoMy
8U3Ha4YeHHI napamempie Mooesiel PU3UKY BUSIBITIEHHS ma MOoOWUPEHHS
36y0HuUKa cenmopio3y (Septoria tritici blotch, STB) Ha npuknadi o3umoi
nweHuyi 8 YkpaiHi ma €epori 8 KOHmekcmi OuHamiku 3MiH Krimamy 00

2050 poky Oae 3moz2y npoeodumu  npakmu4Hi - bi3io102i4Hi,
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imoriamornogiyHi, cenekuilHo-HaciHHUUbKI, OOCIIOXeHHS 8 yMoeax
HayKog0-00C1iOHUX ycmaHos8 ma op2aaHizauid, supouwlyeaHHs
CinlbcbKo2ocrnodapcbKux Kyrbmyp 3€ePpHOB0I 2pyrnu 8 ymMoeax He Juue
CxioHozo [loniccsi, 0e npoeodusnucb Hawli OOCiOXEeHHS, a U 8 uirloMy 8
ymosax 30Hu [oniccs YkpaiHu.

Knro4oei cnoea: cenmopio3, nweHuys, noz2oda, Krimam, 3MiHU,
aspoKniMmamu4yHe MOOESIn8aHHs, pu3uku enigoimomid, [loniccs YkpaiHu,
adarnmaujisi agpocucmem, himoramorsiogidyHe rnpo2HO3y8aHHs, (heHON02i4HiI

mooerii.

Bctyn. B cy4acHux ymoBax 3MiHM krimaTty, Bce Oinblie 3pocTae
notpeba B CUCTEMHOMY aHani3i BnnAmMBy rnobanbHOro noTensniHHA Ha
doiToCaHITapHUM CTaH OCHOBHUX CifllbCbKOrocrnogapCcbKMX KyrnbTyp, 30Kpema
nweHndi o3umol Ta Apol. Ak BigOMO, ofHield 3 HanHebesneyHiwux i
HannowmpeHiwmnx xsBopob nucTa nweHuui B YKpaiHi € centopios (Septoria
tritici  blotch, STB). 3axBoptoBaHHSA Ma€ CKNagHWUM UWKN  PO3BUTKY,
BioekonoriyHy gmMHamiky, TICHO NOB’sAi3aHy 3 NOrOAHUMN YMOBaMu, 30KpemMa 3
TemnepaTyporo NOBITPS, BOSOFICTIO I'PYHTY Ta BOOOOOMIHOM NNCTA.

AHania cy4acHux pocnifgkeHb CBigYMTb, WO rrobanbHi KniMaTuyHi
3MIHW CYTTEBO TPAHCKOPMYIOTb LMK PO3BUTKY Ta enidpiTOTUYHMUIA apean
BGaratbOX NaTOreHIB CiflbCbKOrOoCNO4apChbKNUX KYNbTYp, 3MIHIOKOYN HE nuLle
Naowy 1X MNOWMPEHHSA, a W BIPYNEHTHICTb, OHTOreHe3 Ta B3aeEMOfil0 3
pocnuHoto-rocrnogapem. 3rigHo 3 y3aranbHeHHaM Eljarj et al., nigBuweHHA
TemnepaTypu MOBITPA Ta [PYHTY, 3MiHA pPeXunmMy 3BOJSIOXKEHHSA Ta
kKOHUeHTpauii CO, akTMBYIOTb HOBi MEXaHi3Mu naTtoreHeay, CnpusoTb NosiBi
PE3NCTEHTHMX WTaMiB | 3MEHLWYTb eJEKTUBHICTb 3aCTOCYyBaHHS
TpaguuinHnx 3acobiB  3axucty. ABTOpPM NiOKpPecniowTb HeobXigHICTb
CTBOPEHHS afanTUBHUX MOAenen MNporHo3y PuU3nKy cenTopiosy niieHuui

03MMOI Ta ApOoi 3 ypaxyBaHHAM cLeHapilB 3MiH Knimary.
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3a paHumu gocnigxeHb (Ponomarenko et al., 2011, Adamenko, 2018,
Prahl et al., 2023) 3oHa [Monicca YkpaiHn iCTOPUYHO XapakTepusyBanacsa
CNPUATIIVBAMM YMOBaMU NS PO3BUTKY Ta MOLUMPEHHA XBOpobw, npoTe
CydacHi KrniMaTW4HiI TeHOEHUiT MOXYTb CYTTEBO 3MIHUTM I reorpacito Ta
arpecuBHICTb LUITaMiB Yepes xapakTep IX NnacTUYHOCTI.

HakonuyeHi 3a octaHHi 25 pokiB gaHi (Ponomarenko et al., 2011, Chen
et al., 2017, Ecoaction, 2025) cBigyatb Npo BUpaXKeHe NOoTEeNnsliHHA KnimaTy,
3MiHy piyHOro poasnoginy onagis, 306iNblUEHHS KiNbKOCTI  OHIB i3
rinpotepmiyHummn - ekctpemymamm  (F'MK<0,5), wo Bumarae nepernagy
CydacHMX (PITOMOHITOPUHIoBMX Ta iTOCaHITapHUX NigxoaiB OO 3axXuUcTy
pocniMH B ymoBax 3oHW [lonicca YkpalHW. Y KOHTEKCTI Takmx 3MiH
Hag3BMYaAMHO BaXMBMM [MOCTA€E MUTAHHA OMepaTUBHOrO MOAEntoBaHHA
pU3NKy Ta MNPOrHO3y BWHUKHEHHS W MOLIMPEHHS eniciToTin 30yagHMKa
centopiody (Septoria tritici blotch, STB). Ha ocHoBi rnMbokoro
diTonaTonoriyHoro Ta UMPOBOro aHasnia KiiMatuyHUX norogHux u
KNniMaTU4YHMUX MapameTpiB — $K OCHOBHOI CKagoBOI  OnepaTMBHOIO
MPOrHO3yBaHHS, MMaHyBaHHA Ta pPO3pOOKM arpoTexHiYHWX 3axonis,
30IMCHEHHS cenekuinHoi poboTn Ta aganTauil CydacHUX arpo Ta icoBuX
CUCTEM [0 HOBMX NOrOAHUX Ta KIMiMaTUYHUX 3MiH.

AHani3 octaHHiX gocnimxeHb i nybnikauin, B AKMX 3an04aTKOBaHO
po3B’AA3aHHA npobnemu. [oCnigKeHHAMM BCTAHOBMEHO, WO 30yaHKUK
cenTopio3dy (Zymoseptoria tritici), cnpuinHeHnn 30yOHUKOM € OOHUM i3
HanHebe3neyYHilnx 3axBOpPOBaHb SIK 03MMOI Ta SAPOI MWEHULUi, a TaKoX
aceHeBux, 6epe3oBUX Ta BIfIbXOBMX [OEPEBOCTaHIB B yMOBax 30HU
nomipHoro knimati [1, c€.124-131, 14, c.45-84]. BiH ypaxXye pOCUHMN,
CMPUYMHSOYM HEKPO3M Ta YTBOPEHHSA BiONOriYHMX NOXIOQHWK LIMKITY PO3BUTKY
- nikHig. CnpuatnMBuMn Ons NPOXOKEHHA MaTosIorvyHOro rnpouecy €
npoxonogHi (15—-20 °C) n Bosiori ymoBu. B cnpusaTnusi poku BTpaTn BpoXxato

03MMOI Ta ApOI MWEHUUi, a TakoX Bignag NPOAYKTUBHOIO AepeBOCTaHy
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B6epesun nosucnoi ctaHoBuTb 30-40% [2, ¢.24-87, 15, ¢.67-94]. 3a BUCOKOI
TeMmnepaTtypu U geiumty BOnorn po3BUTOK NaTOreHy yrnoBiflbHIETLCS.
YacTka nNsaMUCTOCTEN, Y CTPYKTYpPI ypaxeHb 36yaHMKOM Zymoseptoria
tritici 3pocna 4yepes Tensi 3MmMu Ta BOOry BECHY, SIKi CIPUAIOTbL Nepe3umisni
IHOKYNIOMY M paHHbOMY 3apaXXeHHH0, WO € OCHOBHOK O3HAKOH0 rnobarneHoro
noTenniHHa knimaty [3, ¢.34-75]. 3a pesynbTaTtamum Haykosoro 3BiTy IPCC
(2021), Temnu noTenniHHA kniMaty y CxigHin €Bponi Ta YkpaiHi 3okpema,
nepeBuULyOTb rnobanbHi NporHo3n Ha nepiog Ao 2050 poky. BiamideHo, wo
B YKpaiHi cepegHbOpiYHa TeMnepaTtypa Bxe 3pocna Ha +1, - +2°C [4, ¢.29-
54, 16, ¢.59-105]. BHacnigok 3MiH KnimaTy apeanu npupogHo-KniMaTu4Hnx
30H MOCTYNOBO TPaHCHOPMYHKTLCH: 3MIHIOKTLCA IXHI MPOCTOPOBI MeXi,
KOH(pirypauis Ta nnowia nowmpeHHs. 3a 4aHUMN HayKOBUX OOCHIAKEHb [5,
€.36-64] nigBULLEHHA CepedHbOoPIYHOT TemnepaTtypu nMOBITPS MOXe
3yMOBUTM  3MiHY  MPUPOAHO-KNIMATUYHOI  30HaANMbHOCTI -  30Kpema,
TpaHcgopmauito NpupoaHUX apeanis 30HU onicca YkpaiHu B JlicoctenoBy
30Hy. 3adikcoBaHO, WO niBAeHHaA Mexa 30HM [lonicca YkpaiHu Bxe
3cyHynaco B 6ik MiBHoYI npnbnuaHo Ha 150-200 km. [6, ¢.67-85, 7, ¢.78-95].
Xapaktep BunMBy abiOTUYHUX CKMadoOBUX Ha AMHAMIKY MOLMPEHHS
30yaHuKa Zymoseptoria tritici HaBegeHo B Tabnuui 1.
Tabnuus 1
EkonoriyHi napameTpu Ta BNAAMB KOMMMEKCY abioTUYHUX
c¢hakTOpiB Ha NowMpeHHA 30yaHMKa Zymoseptoria tritici B ymoBax

30HU lNMonicca YkpaiHu (cepeaHe 3a 2020-2025 pokn)

ExkonoriuyHun ]
MopaentoBanbHi xapakTepucTUku

napameTp
- TemnepaTypa BNfMBae Ha LWBMAKICTb po3BuTKy Z. tritici: ontumym
+15...20 °C, miHimym +4...6 °C, makcumym o +25-28 °C.;
TeMmnepaTtypa
] -y Monicci cepeaHi +12...18 °C 6nunabki 4O ONTUMAnbHUX;
nosiTps

- notenniHHA Ha 1-2°C MOXe CKOpOTUTM naTeHTHUW nepiog 3

npn6nnsHo 20 go 14 gHis;
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- TemnepaTtypy noHag 30°C BRiTKy NPUrHivylOTb iHQeKuilo Ta

CMOPOYTBOPEHHS, NepepuBaroyu eniiToTito;

- Ans nowmpeHs iHdekuii HeobxiaHi = 3 Mm onagis abo poca, LWo

KiNbKiCTb 3abe3neyye 6e3nepepBHY TYPropHICTb Ta 3BOSTOXXEHHSA NMOBEPXHI NUCTS

onagiB i npotarom 36—48 rop;
pexum - Ha lNonicci TpaBHeBi—4epBHEBI onagun 3assuyan 60—80 mm.;
3BOJIOXEHHA | - KiNbKiCTb JOLOBUX AHIB i TpMBaniCTb BONOroro nepiogy — Kro4oBsi

(3alMKno | ons mooentoBaHHS;
CensHiHOBY) |- KniMaTWUYHi 3MiHW CNPUYMHAIOTL YepryBaHHA MNOCYX i 3B, TOX BapTO

BpaxoBYyBaTU CLEHapil «BOSIOroro» i «Cyxoro» poky

- MPOXOMXKEHHIO NATONOMNYHOrO npouecy Crhpusie BUCOKa BOMONCTb
nositTps (> 90%);
-y Monicci HiYHi TymaHn 1 pocun vacto 3abesnevytots RH go 100%,
BiAHOCHa CNpUAKYMN PaHKOBOMY iHQDIKYBaHHIO;
BOMOriCTb | - Yy MOAEensixX Le BpaxoBYyKTb Yepe3 TpuBarniCTb BOMOrocTi nMcTa abo
noBiTpA (RH) | roanHun 3 RH >90%;
- 3a Takux yMOB HaBiTb 6€340LL0BOro nepiogy npoTarom 2—3 HoYen 3

IHTEHCMBHOIO pocoo MoOXe Cnpuatn BUHUKHEHHIO Ta NOLUNPEHHIKO

NaToNoriYHOro npoLecy.

Y €Bponi BNAMB KNiMaTy Ha nowwmpeHHs 36yaHuka Zymoseptoria tritici
ICTOTHO audpepeHuitoeTbca. Ona npuknagy y PpaHuil, mogesioBaHHA
diTOonaTtonoriyHMX  npoueciB  NOWMPEHHA Moro  enidpiToTin  nokasye
3MEHLUEHHSI cepeaHboro iTonatoreHHoOro HaBaHTaXeHHa Ha 2-6% Ao
2090 p., 4depe3 3HWKeHHA Bonorocti [8, c.45-77]. B TliBHIYHIN Ta
LleHTpanbHin HimeyyunHi cnocTepiraetbCs iHWa cuTyauiqa, 30Kpema,
OYIKYETbCA 3POCTaHHSA ypaXeHHs natoreHesy 36yaHuka Zymaoseptoria tritici
ao 2050 p., ocobnmBo B 3axigHux perioHax. MOoHITOpuHr y [liBHIYHIN
HimeuumHi 3acBigumB cTabinbHEe 3pOCTAHHS IHTEHCUBHOCTI YpaXKeHHS
30yaHnKom Zymoseptoria tritici [9, ¢.67-96]. MNigBuweHHA cepeaHbo40060BOI
TemnepaTypu 4YepBHS B cepedHboMy Ha 3,1 °C 3MicTuno nepiog pusnky
BUHUKHEHHS Ta MNOLWMPEHHS enidiToTin 36yaHMka Zymoseptoria tritici, a

naTteHTHUM noro nepiog ckopotmBca o 18 pgHiB. KoxHe nigBuLLEHHSA
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TemnepaTtypu Ha +1°C 36inbwye nposaB 30yaHMKa Zymoseptoria tritici Ha
no6y [10, c. 89-102].

B YkpaliHi BnnuB 3poCTaHHA TemnepaTtyp Ha 306yaHuk Zymoseptoria
triticic mae noagiHUNM edekT. 3 ogHoro 60Ky, Tenni 3uMM CnpuUsoTb
BWKMBAHHIO MaToreHy, 3 IHWOro - CrekoTHe NiTO CTPUMYE PO3BUTOK
xBopobu [11, ¢.65-83].

3a gaHuMmu crnoctepexeHb IHCTUTYTY 3axucty pocnvH HAAH Ykpaidm
(2023), piTo caHniTapHa Ta JficonaTonioriyHa cuUTyauiss B OCTaHHI POKM
3aNUIaeTbCA HarnpyXeHow, WO 3YyMOBMEHO $HK arponicokniMmaTuyHUMu
3MiHamu, Tak i BioTu4HUMK pakTopamu. Ocobnumeoi akTyanbHOCTI HabyBae
MOLLUMPEHHST KOMMJSIEKCY rPUOKOBOI iHGeKUil, 30Kpema XBOpob nMCTOBOrO,
POTOCUHTETUYHO-aKTUBHOrO  anapaTy  pocnuH. BcTaHoBneHo, wo
HEepPIBHOMIPHUI OUMHaMIYHUW PO3NOAIN onagie BNPOAOBX BECHAHO-JITHbO-
OCIHHbO nepiogy CTBOPKE CHPUATAMBI YMOBU ONA PO3BUTKY MEPBUHHOIT
iH(pekKuil, a noganbli nepiogM HagMipHOI BOMOrocCTi, 3HA4YHO NiACUIIOTb
PU3NKM BUHUKHEHHA Ta MOLWWMPEHHs enidiToTin 36yaHuka Zymoseptoria
tritici.

HocnipxkeHHs Chen et al. (2017) nokasanwu, wWo i3onatu 30yagHuka
Zymoseptoria tritici 3 xonogHux perioHiB Oynn Hanbinblw arpecuBHILLMMU
HK 3 Tennux, WO BKa3ye Ha NeBHUM BGanaHC MK TEepMOCTIMKICTIO W
naTtoreHHicTio. B HimeuunHi T1a ®paHuil OOBroCTPOKOBUM MOHITOPUHT
30ygHMKa Zymoseptoria tritici 3acBigyunMB B3aEMO3B’SI30K PO3BUTKY XBOPOOU
N norogHux 3miH [12, ¢.55-76]. JTabopaTOpHMUM LUMSIXOM BCTAHOBIEHO, LLUO
3a TemnepatypHux ymoB 15-20°C, iHKyDOauinHMM nepiog CTaHOBUTb
PO3BUTKY Ta NOLWMPEHHS 36yaHMKa Zymoseptoria tritici cknagas 14—20 gHis,
a npu 10°C, Bcboro 21-28 gHiB. B Takomy Bunagky iHEKLUis NOLMPEHHS
30yagHuka Zymoseptoria tritici notpebye He MeHwe 36—48 roauvH npu

TYPropHO-NOBEPXHEBOMY 3BONOXEHHI nuct4 (13, ¢.47-93].
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PopmyrnoBaHHA MeTU CTaTTi Ta 3aBAaHb AOCHiAKEHb.

MeTta Hawwux pocnigpkeHb nonsarae B CUCTEMHOMY Yy3ararnbHEHHi 1
NPOrHO3yBaHHi Cy4acHOro CTaHy HayKOBMX 3HaHb LLO4O0 BNAMBY NOrogHo-
KNMniMaTUYHMX 3MIH  Ha TMOLWIMPEHHSs, reorpadiyHy nokanisauito Ta
BiPYNEHTHICTb LWITaMiB Ta arpecuBHICTb 30ygHWKa CenTopio3y MeHWL
03MMOI B arpoknimMatn4yHmx ymoBax 30HKM [lonicca YkpaiHW, a Takox
BUOKPEMSIEHHA Ta napameTpusalis KNYyoBUX 3MIHHUX (TemMnepaTypHUX,
BONoOricHMX, deHonoriyHnx Ta  enigitoTionoriyHmMx) ana nobynoswu
MaTeMaTUYHUX MOZESIeNn PU3MKY PO3BUTKY XBOPOOWM M pOpMYBAHHSA Ha iX
OCHOBI aganTauiHuX cTpaTerii 3axXuUcTy KynbTypu.

3aBOaHHA  gocnigkeHHs  nepefbadanu  npoaHanisyBatM  BNSMB
AVHaMIKW NOroAHMX Ta KniMaTUYHUX 3MiH B yMoBax 30HU [onicca YkpaiHu
Ha arpecuBHICTb NOLUMPEHHSA 30yaHWMKA CEenTopio3y, a TakoX nepenymoBu
NOWNPEHHS 30yagHMKa CcenTopiody, BUKOPUCTOBYHOUYM HAYKOBO-iHHOBALiMHI
Ta arpoMeTeoposioriyHi  [Kepena, YysaranbHUTU [daHi nNpo  Cy4vacHy
Mopdpbosnorito Ta apean nNOWMPEHHs 30yaHuMKka Zymoseptoria tritici, noro
3anexHiCTb Bi4 nMapamMmeTpy TemnepaTtypu, BOSOroCTi NOBITPA Ta TI'PYHTY,
TPMBaNoCTi  TYPropHOro  CTaHy JIUCTH,  iHWKUX  QOI3IONONYHNX U
MOPMOMOrYHMUX YUHHUKIB  POCUHHUX OpraHiaMmiB, OUIHUTN  OUHaMIKY
arpecuBHOCTI, BIpYNeHTHOCTI wTamiB 36yaHuMka Zymoseptoria, MMOBIPHI
3MIHW MOro WKOAOYMHHOCTI 3@ YMOB 3MiHW KniMaTty, ANHAMIKM Pi3KOT 3MiHU
KINbKOCTI onafiB, BWU3HAYMTW KMKOYOBI napameTpu Ans mMaremMaTuyHo-
CTAaTUCTUYHOINO MOAENIOBAHHA W MPOrHO3y pPU3NKY BUMHUKHEHHS U
nowMpeHHa eniciToTin 30yaHMKka Zymoseptoria tritici B 30Hi [Moniccs
YKpaiHu, 30Kpema, - TemnepaTypu, BOMOrocti, ¢asn po3BUTKY POCIUHU-
rocnogapsi, HaykOBO-KPUTMYHO nNpoOaHanisyBaTtu CTBOPEHi paHille HasiBHI
MoZeni NPOrHo3yBaHHA MowmpeHHs 36yaHuka Zymoseptoria tritici, Ta noro
cTpaTteril agantauil 40 CenekuinHUX, arpoTexHIYHUX 3axoniB B KOHTEKCTI

BUKOPUCTAHHA uUndpoBux reoiHpopmauinHmx cuctem (IMC), a Takox
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AVCTaHUIMHOIO 30HAYyBaHHSA 3eMHol nosepxHi (033), cuctematnsysaTu
AWCKYCINHI acnekTn BMNnuMBY KnimaTty Ha Zymoseptoria tritici, noro aganrauito
nonynauin, ePekTUBHICTb Ail KOMNIeKcy yHriumais, KoiHgEeKUiT, acuminaii
CO,, cdopmynioBaT MePCNEKTUBHI CBITOBI HanpaAMwW AOOCHIOKEeHb Ons
aganTauil cydacHux arposnicoBux ekocuctem 3o0HWM [lonicca YkpalHu ao
3pOCTaluMX pPU3KUKIB MOWMpeHHa Zymoseptoria tritici B ymoBax 3MiHuU
Knimary.

Buknag ocHoBHOro wMmartepiany cTaTtTi. @imonamornozaiyHe
MoOesito8aHH ma [pOo2HO3yB8aHHA pPO38UMKY U rnowupeHHs1 36yOHuKa
Zymoseptoria tritici 8 ymosax 30HU [loniccs YkpaiHu. Cnig 3ayBaxuTu, WO
dopaHuy3bka moaenb Sept’olis NPpOrHo3ye piBeHb PO3BUTKY, NOLUMPEHHSA Ta
ypaxkeHH4 36yaHuKoM Zymoseptoria tritici 3a NOroAVHHUMMU
mMeTeoponoriyHumn — gaHumun.  Mopgeni  apeanis (CLIMEX, MaxEnt)
AEMOHCTPYHOTb 3MiLLEHHA 30H PU3MKY MOLIMPEHHS 30yaHMKa Zymaoseptoria
tritici Ha [liBHIY Npu rnobanbHOMY MOTENMiIHHI 3a YMOBM MigBULLEHHS
cepegHbooboBOT  TemnepaTtypu noBiTps Ha +2°C. Mopgeni Takox
BPaxoOBYOTb LWiNbHICTb PO3MILLLEHHS pPOCAWH, cnocié nigrotoBkn Ta
00po6ITOK I'pYHTY Mig nocagky KynbTyp ©epes3n MOBWUCHOI, MOCIB MNLEHWUL
03MMOI, P01, a TNakKoX CTIMKICTb COPTIB Ta NONynsAuinHUX OOPM B yMOBax
NpupogHO-KNiMaTu4HMX 30H. B ymoBax [lonicca YkpaiHu, nepeBaxatoui
CTPOKK ciBBM 3epHOBUX KynbTyp (1-a Aekaga BepecHs), a nocagku ficoBmx
KynbTyp — 1 gekaga TpaBHs. Lle npM3BoguTb A0 CNPUYMHEHHS 3apaXKeHHS
NOCIBHOro Ta NOCaAKOBOro MaTtepiany e BOCEHU MiKHOCNopamMu, siki B CBOKO

Yepry € OCHOBHUM pxeperioMm iHdeKuil HaBecHi (Tabnuuyg 2).
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Tabnuuyga 2

MapameTpu Ta ponb peHonoriyHnx dpakTopiB y moaentoBaHHi

nowmnpeHHA 36yaHnKa xBopobu Zymoseptoria tritici B ymoBax 30HU

MNMonicca YkpaiHum (Ha nepioa Ao 2050 poky)

MapameTp

MoaentrBaHHA

MopentoBanbHi XxapakTepUcTUKK

CTPOKM CciBOM

- CTpOKM ciBbu (Nocagku) BU3HAYaOTb Nepiod CAPUAHATINBOCTI
POCIIVH | HAsIBHICTb NabMOr4YHOro iHOKYMoMY;

- B 30Hi Monicca YKpaiHM paHHi NoCiBM 3epHOBKX, Nocagka niCoBux

Ta hasum
KYNbTYP, MOXYTb CIIPUYNHATN BUHUKHEHHS Ta NOLIMPEHHSA enicpiToTin
PO3BUTKY . . :
] 30yagHuka Zymoseptoria  tritici,b, a HaBeCHi - aKTUBYETbCSH
nweHunui _
aCKoCMnopoBUM IHOKYITIOM;
(nocapgkun
- HamBpasnuBiwa gasa — KyLWiHHA, BUXig Y TPYOKY, MPWKMBIIEHHS.
KynbTyp
dopmyBaHHA TOYKN POCTY;
G6epesun }
. - ni3H4a ciBba (nocagka) kynbTyp 6epean nosucnoi abo paHHA Tenna
noBu1cnoi) _
BEeCHa 3BYXYIOTb OCepefdoK MOWUPEHHSa iHdeKkuil 30yaHuka
Zymoseptoria tritici
TpUBanicTb

BeretauinHoro
nepioay i
c¢eHonoriyHi
¢asu Ta
naTosnoriyvHi
iHOeKcu

YyPaXeHHs

- NOTenniHHA MOJOBXYE OCIHHIO BereTtauito Ha 2-3 TWXHi, Oarouun

naTtoreHy Zymoseptoria tritici 6inbLie yacy ansi CnopoyTBOPEHHS, LLO

NiABULLYE BECHAHMMA  IHOKYNIOM Ta MOXIMBICTb  MNOLUMPEHHS
eniqgiToTin;
- MoJeni MalwTb BpaxoByBaTW [O04aTKOBi reHepaudil Ta cymy

(250 °C-gHiB)

NOLLUMPEHHS enidiToTin 30ygHMKa Zymoseptoria tritici.

aKTMBHMX Temnepartyp Anst  NPOrHO3y CUMMTOMIB

3a gaHummu 3BiTy IPCC (2021), NnpOrHo3yeTbcA CyTTEBE NiABULLEHHS

Temnepatypu B CxigHin €sponi Ha +1,5, +2°C go 2050 p., n Ha 3+°C go

2050 p. (IPCC, 2021). OuikyeTbCa 3MeHLUEHHS KifIbKOCTI JiTHIX onagis,

MNOCUNEHHS TPUBANMX NOCYX Ta 3POCTAHHS riapOTePMIYHOro CTPECY POCIUH.

[ns NporHo3yBaHHS NOLWMPEHHS enigiToTin 36yaHnka Zymaoseptoria tritici,

AOUINbHO BMKOPUCTOBYBATU 3MiHEHI TemnepaTtypHi pagu Ta rigpoTepMidHi

koediuieHTn, B ToMy umcni sk 6asosun ['TK 3a CenganiHoBuM. Hanpuknag,
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cueHapin 3a 2040-Bi pokM NMOBUHEH BpaxoByBaTUCb 3a MOBWU MOTENSIIHHSA B
BepesHi-TpaBHi Ta 3MEHLLUEHHSA BOJSIOrOCTi B YEpBHi, BpaxOBYKUM MOroAHi

ekcTtpemymu (Tabnuus 3).

Tabnuuya 3

Ponb GionoriyHux cpakTopiB y MmogesntoBaHHibTa XapakTepHi 3Ha4YeHHS

MapameTp .
MopaenbHi xapakTepucTuku
MoAentoBaHHA

- OCHOBHE JXepeno iHgeKUii iHOKyntoMa - NiCASXKHUBHI PELLTKN
oXxepena 3 ncesgoTeuiamu, wo y sBosioromy [lonicci 36epiratoTbes Ao 2

iHOKy oMy pOKiB, NOpPYOKOBi 3anuLkn Ta obnane nucta 6epesn NOBUCHOI;

(pocnuHHI pelwTKK, | - nepeHeceHHs crnop 30yaHuka Zymoseptoria tritici 3 iHWKX

HacCiHHA, nonis, npunernux nicopyd O4YHMX [OINAHOK, MiHiManbHe

nopyokoBi HacCiHHEBe 3apaxeHHd. [loyaTkoBa I(HEKUia B MoAensx

3anunLUKun) BpaxoBY€E 3apaXXeHHs OionioriyHOro martepiany MWHYOro
CE30HY.

- naTeHTHM nepiog Z. tritici 3MiHIOETBCA 3 TemnepaTyporo

iHKyOauinHumn
+10 °C po 20-25 gHiB; 315 °C go 20 gHis; 3 20 °C go 14 gHis;

(naTeHTHUHK) S .
L - CNopoHoLLEeHHsA 30yaHMKka Zymoseptoria tritici Hanbinbwe 3a
nepiop i
ontumanbHux ymoB (o 1000-2100 cnop/poby), ane moxe
CMOPOHOLLEHHSA _ » _
3HWXYBaTUCb NPW HacTaHHi criekn abo Tpmeanin nocyci. Le
natoreHy

BU3Ha4ae reHepadwito iHgeKLiT 3a Ce30H.

OuiHka pu3nky 30ygHuMka Zymoseptoria tritici moxe 6asyBaTtuca Ha
NpocCTin KoMBiHaUiT norogHux Kputepiie: Temnepatypa = 14 °C, onagn =2
15 MM 3a 3 AHi, Bonorictb = 90 % Ta TypropHe 3BONOXEHHS nNUcTsa = 36 roA.
[Mpn ogHOYaCHIN HAsABHOCTI LMX YMOB, MPOrHO3YETLCA BMCOKA MMOBIPHICTb
enicpiToTii Ta nNOWMPEHHA B arponicoBux ekocuctemax 36yaHuka
Zymoseptoria tritici. 3a gaHumu HaykosuiB (Adamenko, 2018, Ecoaction,
2025), cenekuia Mae OyTu opieHToBaHa Ha copTwn, dopmu, ridbpugHi
KOMOiHaUil POCNMHHUX OpraHiamiB, WO MOEAHYIOTb PE3UCTEHTHICTb A0 Ail
HeCnpUATIMBUX (pakTOpiB HABKOMMLIHBLOIO cepeoBuLLa, a TakoX CTIMKICTb
Ao gii 36yaHuka 36ygHuMka Zymoseptoria tritici. BctaHOBREHO, WO OKpemi

reHM CTINKOCTI BTpayalwTb €e(EKTUBHICTb NpPWM HaCTaHHIi NOTEensiHHA
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(Gouache et al., 2013). CepogiarHocTvka copTiB 311akoBUX (TOHKOHOrOBUX)
KynbTyp, a Takox 3nunu 6epe3n noBucnoi Bikom 35-45 pokiB Yy
3MoenboBaHMX YMOBax [Ja€ peanbHy 3MOry Bigibpatu HancTinkKiwi
FeHOTUMU POCITIMHHUX OraHi3amis. ToMy Ha cydyacHOMY eTani icHye noTpeba y
po3pobui  nokanbHUX NEepCnekTUBHUX  MoAerenm  MNPOrHo3y  PU3MKy
BUHUKHEHHS Ta MOLIMPEHHSA enidoiToTin 30yaHnka Zymoseptoria tritici ans
30HM [lonicca YkpaiHM 3 BpaxyBaHHAM MOrogHWX 3aKOHOMIpHOCTEW Ta
arpoTexHiku BupoLlyBaHHs (Tabnuugs 4).

Tabnuuysa 4

NMapameTpu Ta ponb arpoTexHiyHUX pakTopiB y MoaentoBaHHI

pU3uUKy nowMpeHHA 36yaHuKa Zymoseptoria tritici B ymMmoBax 30HU

Monicca YkpaiHum

MapameTp .
MopenbHi xapakTepucTuUKu
MoAesntoBaHHA

- CTiMKi copTu (nicoBi NOpoan) 3HWXKYKOTb MMOBIPHICTb YpaXKeHHS,
NOAOBXYHTb NAaTEHTHUMM Mepiod, 3MEHLYTb CMOPOHOLLEHHS
30yaHuMKa Zymoseptoria tritici.

. - B 30Hi [lonicca YkpaiHM nepeBaxakTb COPTU TOHKOHOIMOBUX
COpT MLeHunLi 3a
L pOCnuH, (NicoyTBOpPIOKOYI Nopoan Ha npuknagi 6epean noBucnoi), 3
CTiMKiCTHO, . o
) MOMIPHOK  CTiMKICTIO, WO B  3anporoHOBaHUX  MoAensx
nicoyrsoptoroya .
BPaxOBYETLCA AK 3HWKEHHSA BUHWKHEHHS Ta MOLUMPEHHS iHdeKLUIl
nopoAaa o
30yaHuKa Zymoseptoria tritici.

- B CNpUATNIMBOMY NS PO3BUTKY OCepenkiB enicpiToTin 36yaHuKa
Zymoseptoria tritici knimari, iX ponb Yy NporHo3ax BMHUKHEHHSA Ta

NOLNPEHHSA enihiTOTIN CYyTTEBO 3POCTAE.

- MOHOKynbTypa Ta no-till cnpusoTe CyTTEBOMY HaKOMUYEHHHO

) ] iHekuii 30ygHuka Zymoseptoria tritici, ocobnvBo B ymMoOBax
ciBo3miHa Ta _ . )
] BOMOroro Knimaty 30Hu lMoniccs ykpainu;
obpobiTok o _
i - OpaHKa N CiBO3MiHA 3HWXYIOTb PU3UKN BUHWKHEHHS Ta MOSIBUI
(niproroBka)

PYHTY

ocepeakiB 30yaHuKa Zymoseptoria tritici;
- 3aryweHi nociBu (opMylOTb  BOMOMMW  MIKpOKniMaT i

NPULLBMALWYIOTL PUSNKN BUHUKHEHHS Ta MOLIMPEHHA eniiToTin
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36yaHuka Zymoseptoria tritici;
- B 3anponoHOBaHMX MOAENSAX BPaxoBYOTb OOPOBITOK rpyHTYy,
MOro NigroToBKy nMig nocagky NiCoBUX KynbTyp, NonepegHuk ans

CiNbCbKOrocnoAapChkunx KynbTyp, a TakoX NOro LLiNbHICTb.

- QyHriuMan 3MEHLWYTb HaKOMUYeHHa  iHdekuil 36yaHuka
Zymoseptoria tritici, npote X eqeKTUBHICTb 3anexuTb BiA
NOroAHMX YMOB: OMNagu MOXYTb 3HWXKYKOTb €dEKTUBHICTb Aito
3acToCyBaHHA | npenaparTy, a Nocyxa 3MeHLUYE KifnbKiCTb 06poboK;
3acobiB - B 3anporoHOBaHWX MOAENAX BPaxOBYETbCS 3aCTOCYBaHHS
3aXMCTy POCHUH | 3acObiB 3aXMCTY POCIIMH SIK ePeKT 3 BapiaTUBHOK eEKTUBHICTIO;
- 3 Ornsgy Ha NoCWUIeHHsT arpecuBHOCTI 306yaHMKa Zymoseptoria

tritici Ta MOXNMBY WOr PEe3UCTEHTHICTb, AOUinbHO nependavatu

Kinbka cLeHapiiB 3axmMcTy pOCNuH.

Y pocnigxeHHi Chaloner, Gurr i Bebber (2016) npoBegeHo rnobanbHui
aHania puaunkiB iHPEKUINHMX YpaXKeHb CiflbCbKOrocno4apCbknx KynbTyp
natoreHammM B YyMoOBax 3MiHM KnimaTy. ABTOopuM nobyayBanu KapTy
IHPEKLINHOro HaBaHTa)XeHA NaToreHiB POCIINH 3 ypaxyBaHHAM KMiMaTUYHUX
cueHapiis Ta OCHOBHMX 30H BUPOLLYyBaHHS KNOYOBUX
CinbCbKOrocrnogapcbknx Ta nicoBux KynbTyp. Cepen iHWOrO, BOHMU
PO3rNAHYNN | pU3NKN po3BUTKY 36yaHUKa Zymaoseptoria tritici, BKasyoum Ha
NOTEHUiINHE 3pOCTaHHA arpeCcuMBHOCTI NaToreHy y BiANOBiAb Ha NigBULLLEHHSA
TemnepaTtypu Ta KoHueHTpauii CO, B aTtmocdepi. PesynbtaTn gocnigXeHb
BKa3ylTb, WO Zymoseptoria tritici 3anuMwaeTbca OAHMM i3 HanbinbLu
YYTAMBUX [0 KMIMAaTUYHUX 3MiH 3axBOploBaHb MWeEHUUi Ta 6Gepesn
NOBUCNOI, OCKINIbKM MOro pPO3BUTOK TICHO MNOB’AI3aHUN i3 MIKPOKIiMaToM
(Bonorictb, TemnepaTypa, dotonepioan). lNigBULLEHHS PIBHIB KOHUEHTpaLil
CO, po 2-4% wmoxe BMNMBATM Ha PU3MK BUHEKHEHHS Ta MOLUMPEHHS
IH(peKUiT Yepe3 3MiHM Yy Mopdonorii NUCTSA, TyCcTOTi POCAWH | OUHaMiIui
ra3ooObMmiHy, L0 BCBOK Yepry CTBOPKE CIPUATAMBI YMOBU AN YTBOPEHHSA

ocepenkiB enidpiToTi natoreHy Zymoseptoria tritici. 3miHa krimaty moxe
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3MICTUTK apean nowunpeHHda 36yaHuka STB Ha niBHIYHI LWIMPOTK, 30KpeMa B
perioHax i3 NOMipHMM KnimMaToMm, Wo BKItovae Nonicca YkpaiHu.

Hawnmn gocnigpkeHHAMW BCTaHOBMEHO, WO PU3UKA  BUHEKHEHHSA
naToreHe3y 30yaHuMKa Zymoseptoria tritici y3rogpkytTbCAa 3 OCHOBHUMMU
30HaMM BUPOLLYBAHHS CYINIbCbKOrOoCNo4apCbKUX KynbTyp Ta JiicoBol
POCINMHHOCTI 30HK [lonicca YkpaiHn y rnobanbHoMy macwTabi. OTxe, 3a
cueHapiamn RCP, nigBuwleHHs TemnepaTypu i KoHueHTpauii CO, oo 2-4%
BUKINMUKAE BUCOKI  PU3NKM BUHEKHEHHST Ta NOWMUpPeHHs  30yaHuka
Zymoseptoria tritici. Llen daktop mMae OyTM BpaxoBaHO MNpU CTBOPEHHI
MoAerien NporHo3yBaHHSA 3aXBOPKOBAHOCTI, OCOBAMBO B MeXxax cTparerin
aganTauil arposiicocuctemMm 4O 3MiH YMOB 3MiH Knimary.

BpaxoBytoun BUABIIEHI 3aKOHOMIPHOCTI BMSIMBY KMiMaTUYHUX YNHHUKIB
Ha OUHaMiKy po3BUTKY 306yaHMKa cenTopio3y nueHuui Ta 6epesn noBumcrol B
ymoBax 30Hu lNonicca Ykpaium, gouinbHO BidyanidyBaTu B3aEMO3B’A3KU MiXK
OCHOBHUMW (paKkTopamMn pPU3KKY Yy BUrNagi ysaranbHeHol cxemu. Taka
CTPYKTYpPHa Mofesib O03BOSISE HAOYHO MNpeacTaBUTU pPoSib TemnepaTtypu,
BONOrocTi, piBHA KoHuUeHTpauii CO,, 4acToTM NOrogHMUX EKCTpemMyMmiB Ta
IXHbOrO  CUHEpPreTMYHOro BMAMBY Ha  (POpMyBaHHA  MIKpOKMiMarty,
POCSIMHHOrO nosfory W 3aranbHe @iTonaTorHHe HaBaHTaXeHHsA. Hamu
po3pobneHa cxema, WO HasiBHO iftOCTpYE crneuundivyHi Ce30HHi ocepenku
pu3nKy 30ygHuka Zymoseptoria tritici gns 3oHu MNoniicca ykpaiHn, sika mae
KNOYoBE 3HAYEHHS ONs aganTauil CMCTEM MPOrHO3YyBaHHA KW PO3poOKu

3axofiB 3axXUCTy KynbTyp Ta NicoBnX HacagkeHb (puc. 1).
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Impact of Climate Factors on
Wheat Septoria

[ Climate Change ]

1
~
Temperature A Ereguency of VPrecipitatio
Extremes
v

>

latent period (soil temperature, moisture)
J

™
T Risk of Septoria Changes in leaf
infection wetness duration
>

4 Change in canopy microclimate

.

D
[ Shortening of the ] A co,from soil

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

o

Puc. 1 CTpykTypHO-noriyHa cxema ouiHK/1 BNsIMBY NOroAHoO-

KniMaTM4HUX ¢pakTopiB Ha pO3BUTOK 30yaAHMKA Zymoseptoria tritici

B YMOBaxX Cy4acHUX KfliMaTU4YHUX 3MiH 30HM lNMoniccsa YkpaiHu
3 ornggy Ha Bulle BuUKNageHe icHye HaranbHa noTpeba
BOOCKOHASIEHHS CUCTEMU MNPOrHO3YBaHHSA, @ TaKOX PO3LUMPEHHS MepeXi
arponicoMmeTeocTaHuin, BNpoOBaaXXEHHA CEHCOPIB BOSIOrOCTI, BUKOPUCTAHHS
CYNYTHUKOBOrO MOHITOPUHIY i KOPOTKOCTPOKOBOIrO MPOrHO3yBaHHS CTaHy
NOrogHo-KNiMaTU4HMX yMOB 30HM [Monicca YkpaiHu. Cnig 3asHaunTu, Lo B
KpaiHax €Bponn Taki CUCTEMU BXe MYHKUIOHYKOTb, Todi SK B YKpaiHi
30yaHMK Zymoseptoria tritici 4oci He iHTerpoBaHo B uUudpoBi mogeni. Ha
OCHOBi MNpoBedeHUX AocnigkeHb Hamu po3pobrieHo Kputepil ans
onepaTuBHOrO MOAEMOBAHHA BUHUKHEHHSI PU3UKY MOLUMPEHHS XBOPOOMU

cenTopio3y Ans ymoB 30Hu [Monicca Ykpainum (tabnuus 5).
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Tabnuuya 5

q)aKTOpVI mMmoaenrBaHHA PU3NKY BUHUKHEHHSA Ta NOLUNPEeHHSA

30yaHuKa Zymoseptoria tritici B ymoBax 30Hu lNonicca YkpaiHu (Ha

nepioa no 2050 poky)

Kputepin OnTumManbHuUn Kputnysi 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 [Moporose 3Ha4YeHHS
BONOriCTb 2 90% Hepekui (RH_crit
N3NK iHdpeKLT Cri
noBiTpa (RH, %) g -
KinbkicTb
<10 MM - iH(eKUis KopoTkocTpokoBun
onaais 3a 3 2 15-20 mm .
ManonMoBipHa Tpurep (Rsum_3d)
noowu (mm)
TpuBanicTtb
BOJIOrOCTi Ta <20 rog - iHpekuia | KymynatuBHUA KpUTepin
= 36—-48 ron
Typrop nucrs He BUHUKaE (LeafWet_hours)
(ron)
KinbKicTb AHIB Yy < 5 [HiB - . .
. . _ . MNepiogn4He BiKHO
AianasoHi =10 gHis obmexeHumn _
puaunky (T_days_window)
15-25°C PO3BUTOK
CepenHs
<12°C - ni3Hin Ce30HHMI Tpurep
TeMmnepartypa 214°C L .
cTapT enigiToTil (T_spring_avQg)
BecHu (°C)
KoHueHTpauisn > 700 ppm moxe . .
. KopekuinHuim koemiuieHT
CO3 (ppm) 400-450 ppm nigBvLLyBaTh .
, . : (CO,_ad))
(euMipsiHul) arpecuBHICTb
IHKyGauinHum
] _ . Temn po3BuUTky
nepion 14-20 gHis >28 gHiB npu t . o
(iHBepcHa byHKUiA Big
30yaHukKa npmn t°C = 20 <10°C

(aHiB)

t°C)
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®deHonoriyHa BBCH 37-39 [o BBCH 31 - . . .
® ( 5 o BionoriyHe BikHO
a3a po3BUTK npanopueBun MiHiManbHa
y barop . (BBCH_range)
pocnuH (BBCH) NCT) BpasfmBIiCTb

B KOHTEKCTi KniMaTuyHmMX 3MiH, Ta IX BANMBY Ha 36yaHMK Zymoseptoria
tritici Ha CbOroAHi 3anuWaeTbCA CYTTEBOK 3arpo300 AN BPOXXAWHOCTI Ta
NPOAYKTUBHOCTI SK CifIbCbKOroCrnogapCbkuUX KynbTyp B KOHTEKCTI MeHWLi
03MMOI, TaK 1 NPOAYKTUBHOCTI Bepe3oBux OepeBOCTaHIiB Ha TEPUTOPIT 30HU
[Monicca YkpaiHn. Po3suTtok 36yaHMKa Zymoseptoria tritici 3yMOBIIOETBECA
B3aemMofieto datopiB TemnepaTtypu Ta BOJIOrOCTIi MOBITPA, a TaKoX
e(PeKTUBHICTIO afanTauiMHux 3axodis. B ymoBax OWHAMIYHOT MIHSIMBOCTI
KnimaTy KoH4Yye HeobxigHO dopmMyBaTK JIOKanbHI MaTemaTuyHi  Mmoaeni
NPOrHO3y PU3NKY MOLUMPEHHS, afanToBaHOCTI A0 CydYaCHUX MOrofHo-
KNiMaTMYHMX YMOB i MPOrHO3yBaHHA onepaTuMBHUX MOrO4HUX cueHapiiB B
CyYacCHMX eKoJIoriYyHMX ymoBax 30HU [onicca YkpaiHn.

BucHOBKM Ta nepcnekTMBM nofanblUUMX AOChiAXeHb Y LbOMY
HanpsAMKY.

1. 3a pesynbTaTamu JOChigKEeHb CMCTEMATM3OBAHO Cy4yacHi HayKoBi
nigxogu OO0 OUiHIBAHHA PU3NKIB BMHWKHEHHS, PO3BUTKY Ta MNOLUMPEHHSA
30ygHMKa cenTtopiody Zymoseptoria tritici B arponicokniMmaTUyHMX ymMoBax
30HM [Monicca YKpaiHU B KOHTEKCTI KIIMaTUYHMX 3MiH.

2. [NpwpineHo yBary Ta npoBedeHO igeHTudikauilo Ta KifbKiCHY
napameTpusauito abioTUYHUX, BGIOTUYHMX | PEHOMOrYHUX YMHHUKIB, WO
BM3Ha4YalOTb AMHAMIKy MaTonoriyHoro npouecy 36ygHuka Zymoseptoria
tritici, 3 MeTOl0 IX iHTerpauil y dpopmanizoBaHi NPOrHOCTUYHI Moaeni.

3. CdopmoBaHO obmexyBanbHy cUCTEMY 3MiHHMX Ona nobynosu
perioHanbHMX MaTeMaTUYHUX Moaenen pusnky enigpiToTii BUHUKHEHHS Ta
nowmpeHHsa 36yaHnka Zymoseptoria tritici B ymoBax 30HU [onicca Ykpainu
B KOHTEKCTI 3MiH Knimary.

4. BCcTaHOBMNEHO 3MilLeHHA ocepeaKy BUHEKHEHHS KPUTUYHOIO PU3UKY

Ha pPaHHLOBECHSIHUA Nepiod, WO MOoB'A3aHO 3 NiABULLEHHSIM CcepeaHbol
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TemnepaTypu nosiTpst 6epesHa—TpaBHsa oo = 14 °C. OgHoYacHO, 3pOCTaHHSA
4YacToTM NiTHIX cnekoTHMX AHiB (t>30°C) obmexye po3BUTOK 30yaHMKA
Zymoseptoria tritici y gpyrin nonosuHi BereTauii. Ha Hawy aymky ue
BUMara€e OHOBJIEHHSI CE30HHOI CTPYKTYPU NPOrHO30BaHMX MOAENEN PU3UKY.

5. BusHaueHO kno4oBi abioTUYHI Tpurepm 3anycky naTosioriYyHoOro
npouecy BUHMKHEHHA Ta nowupeHHsa 36yaHuka Zymoseptoria tritici, a came:
Temnepartypa nosiTps +15, +25 °C, sigHocHa Bonoricte = 90%, cyma onagis
= 15-20mm 3a 3 gobu, TpmBanicTb 3BOMOXeHHA nucta = 36—48 rog, a
TakOX KymynsatMBHa ymoBa — He MeHwe 10 pgi6 B onTumManbHoOMY
TemnepatypHomy AianasoHi. Lli napameTpn cuctematn3oBaHo y TabnnyHy
MOAesSbHY CTPYKTYPY ANs NoganbLluoro nporpaMHoOro 3acCToCyBaHHS.

6. JocnigxeHHAMM NigTBEpPAXKEHO,LLI0 CKOPOYEHHS NNaTEHTHOro nepiogy
npu nigBuLWeHHi Temnepatypu o +14, +20°C 3meHwye iHKybauinHum
nepiog 0o 14-20 fi6, wo B cBO 4Yepry crnpude oopMyBaHHIO JOAATKOBUX
reHepauin 36yaHuka Zymoseptoria tritici. Lle B cBOw 4epry nigBuLye pusmnk
BUHUKHEHHSI PaHHLOBECHSIHNX enidoiToTiNn.

7. BCcTaHOBMNEHO, KOPOTKOCTPOKOBUN METEOTpPIrep puUsnKy BMHUKHEHHS
ocepeaKky enidiToTii 36yaHMKa Zymoseptoria tritici, a came: cepegHs
Temnepatypa =2+14 °C y noegHaHHi 3 onagamu =12 Mm npotsarom 48 rog.
Llen nigxig go3sonsie onepaTtMBHO NigKMOYaTU NOrogHi NporHo3m 4o CUCTEM
nonepeaXeHHs y BUPOBHMYMX arpocmucTemax.

8. BnsHaueHo obMeXeHHs1 TUMOBUX EBPOMNENCBKUX MOAENen, 30Kkpema
3aBuLlEHE 3HAYEHHS1 MeXi TpuBanocTi 3BONOXEHHs (248 rog) Ta
BIACYTHICTb ypaxyBaHHA KyMYMNATMBHOI TemnepaTypHoi AuHamiku. Lle
3HMXKYE TOYHICTb MPOrHo3iB Ans ymoB 30HU [lonicca YkpaiHn. HeobxigHa
nokanizauia mogenen 3 ypaxyBaHHSM  perioHanbHOl  KniMaTUYHOI
cneungikn.

9. OOrpyHTOBaHO HeObXigHICTb MNEepPCnEeKTUBHUX  OOCHIOHULBbKNX

HanNpPsiMiB: MOHITOPUHI TEPMOCTINKOCTI nonynsauin Z. tritici; mogentoBaHHS
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KO-IHQPEeKUin i3 CynyTHIMW naTtoreHamu; CceriekuinHa oOuiHKa copTiB 3a
NoABIMHOK CTINKICTIO A0 Zymaoseptoria tritici Ta 4O TENSI0BOro CTPecy.

10. CdpopmoBaHo 6a3oBy MaTpuulo 3MIHHMX AONS MOAENHOBAHHS
BUHUKHEHHA Ta TMOLWMPEHHS pu3nKy 30yaHuMka Zymoseptoria tritici, wo
BKNtovae 9 napameTpiB: TemnepaTypy nosiTps, BiGHOCHY BOMNOrICTb MOBITPS,
KiNbKICTb OnafiB, TPUBaniCTb 3BOJSIOXKEHHS, CepefH0 TemMnepaTtypy BECHW,
KINbKIiCTb Ai6 B onTMManbHOMY TemMrnepaTtypHOMY AianasoHi, a3y po3BUTKY
POCIWH, iHKyBaUinHMi nepiod, a Takox KoHueHTpadito CO, (3 ypaxyBaHHAM
MOXITMBOIo nigsuweHHa arpecmsHocTi npyn >700 ppm). s cuctema moxe
6ytn apantoBaHa pgna mogenen Tuny DSS, CLIMEX Ta ribpngHux

LUMdpoBUX NnaTgopmM.
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