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Abstract. This article overviews the major diseases affecting tomato plants (Solanum lycopersicum), caused by
viral, bacterial, and phytopathogenic microorganisms. Pathogenic microorganisms parasitising tomato plants lead
to significant crop losses in agricultural production, reducing the quality of the produce. The study aimed to
investigate the impact of microorganisms on tomato plants, the extent of their harmful effects, and methods of
controlling disease pathogens. It has been established that the primary diseases of tomato plants are caused by
fungi of the genera Fusarium (fusarium wilt), Phytophthora (late blight), Botrytis (grey mould), and Alternaria (early
blight); viruses such as tomato spotted wilt virus and tomato yellow leaf curl virus; and bacteria such as Ascochyta
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cucumis (bacterial canker of tomatoes) and Xanthomonas vesicatoria (bacterial spot). Agricultural chemicals are
recognised as an essential component in pest and disease management, and the primary means of combating
plant diseases include chemical substances such as prochloraz, thiabendazole, propiconazole, carbendazim,
benomyl, thiophanate, fuberidazole, and others. Systemic fungicides are crucial in controlling various diseases and
exhibit beneficial physiological or growth-stimulating effects on plants, including delaying leaf senescence and
increasing chlorophyll content. It has been observed that fungicides (chemical groups: strobilurin and carboxamide)
are effective in combating early blight, while the primary strategy for controlling grey mould involves chemical
management through the use of synthetic fungicides such as quinone inhibitors, benzimidazoles, carbamates,
phenylpyrroles, and succinate dehydrogenase inhibitors. Reviewing diseases and chemical control methods for
pathogens is highly valuable for agricultural applications. The practical significance of this research lies in its
ability to help agricultural producers manage their crops effectively and maintain fruit quality. Knowledge of
the major diseases affecting tomatoes enables the timely identification of symptoms and the implementation of
appropriate preventive and treatment measures

Keywords: digital technologies; electronic systems; accounting automation; economic efficiency; audit and control

INTRODUCTION

Knowledge of the diseases that can affect plant health
and crop vyield is essential for taking timely measures
to prevent and control them. The use of fungicides and
other chemical agents can be effective in combating
diseases and preserving the harvest, particularly for
tomatoes. It is important to continually update knowl-
edge on new control methods and protective measures
to safeguard agricultural crops from pests. Diseases of
Solanum lycopersicum, caused by pathogenic microor-
ganisms, are among the most dangerous biotic stress-
es, negatively impacting yield and causing significant
damage in various countries, including Ukraine. Micro-
scopic fungi, in particular, lead to substantial crop loss-
es by parasitising plants, significantly reducing both the
quality and quantity of agricultural produce.

Phytopathogens of Solanum lycopersicum produce
toxins (mycotoxins), which pose a serious threat to hu-
man and animal health, as they can cause diseases and
poisoning. This can lead to conditions such as afla-
toxicosis and ochratoxicosis. To prevent widespread
illness caused by micromycetes, it is essential to im-
plement control and preventive measures, including
the selection of resistant varieties, agronomic practic-
es, fungicidal treatments, monitoring, control, chemi-
cal and biological remediation, and further research
(Suresh et al., 2022). Researchers such as A. El-Na-
gar et al. (2020), Z. Maskova et al. (2022) and A. Sla-
ma et al. (2022) have concluded that pathogenic fungi
are the most prevalent microorganisms causing plant
diseases, affecting up to 80% of crops. This conclusion
highlights the importance of studying and controlling
these microorganisms to ensure plant health and pro-
ductivity. These research findings may prove valuable
in developing strategies to combat phytopathogenic
micromycetes and improve disease management in
agriculture.

M.Attia et al. (2020) investigated that tomato plants
can be affected by several disease pathogens, which
can develop on all vegetative organs of the plants. They
also analysed the antagonistic activity of A. solani and
recorded the plant’s metabolic resistance indicators in
response to induced systemic resistance. The results
showed that the isolates reduced disease development
in the plant by 13%, with the plant’s protective capacity
reaching 84.3%. Y. Nehela et al. (2021), while studying
the protective potential of benzoic acid and two of its
hydroxylated derivatives (hydroxybenzoic acid and pro-
tocatechuic acid) against the Alternaria pathogen, found
that all the compounds significantly reduced pathogen
development. Hydroxylated derivatives and benzo-
ic acid enhanced vegetative growth and yield. These
findings highlight the physiological and biochemi-
cal mechanisms they possess. Researchers S. Panno et
al. (2021) noted that, due to the genetic characteristics
of tomatoes, they are susceptible to numerous patho-
gens (bacterial, fungal, viral, and phytoplasmal). There-
fore, recognising symptoms and understanding the
spread of diseases, along with early detection methods
for pathogens, are key prerequisites for successful dis-
ease treatment. The scale and pace of tomato vegetable
production, as well as the degree to which the popula-
tion’s demand for vegetables is met, are determined by
the development of horticulture in the country.

Tomatoes (Solanum lycopersicum L.) hold a signif-
icant position among vegetable crops and are one of
the most popular worldwide (FAOSTAT, n.d.). Prior to the
full-scale invasion, Ukraine had up to 84.3 thousand
hectares under tomato cultivation. By 2022, Ukraine
ranked 13™ globally in tomato production (2.4 million
tonnes). However, by 2024, production had decreased
to 1.3 million tonnes, placing Ukraine 19t globally. The
production of fresh market and processed tomatoes
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faces numerous challenges caused by diseases stem-
ming from various pathogens. The main groups of path-
ogens affecting tomatoes include fungi, bacteria, and
viruses (FAOSTAT, n.d.). Due to intensive breeding, culti-
vated tomatoes have reduced genetic diversity, making
them more susceptible to over 200 diseases caused by
various phytopathogens. This vulnerability has driven
researchers to develop new varieties with greater re-
sistance (Panno et al., 2021).

This study aimed to identify and analyse the major
diseases affecting tomatoes and to investigate chemical
methods for controlling plant diseases and pathogens.
To achieve this, the research tasks included analysing
the informational basis of the study, as presented in the
materials of scientific publications by international au-
thors. These publications, indexed in databases such as
Scopus and Web of Science (e.g., International Journal
of Molecular Sciences, Biological Control, Plants, Journal of
Plant Biochemistry and Biotechnology, Biocontrol Science
and Technology), provided detailed insights into the cho-
sen topic. The analysis and synthesis of these research
enabled a comprehensive understanding of interrelat-
ed processes, leading to certain conclusions and the
resolution of the research objectives. The abstract-log-
ical method was used to highlight specific features and
patterns, facilitating theoretical generalisation based
on the obtained data. The object of the study included
tomato plants and the pathogenic microorganisms that
inhabit them. Over a year, a retrospective analysis of
scientific publications on tomato diseases was conduct-
ed. No standards, legal acts, or laws were used in the
presentation of the material in this article.

PHYTOPATHOGENIC MICROMYCETES AS DISEASE

AGENTS IN TOMATO AGROECOSYSTEMS
One of the most well-known and destructive diseases
of tomatoes is fusarium wilt, caused by Fusarium ox-
ysporum. This disease adversely affects tomato cultiva-
tion, causing significant damage at all stages of plant
growth. It infects tomato plants and leads to crop loss-
es ranging from 20% to 60, with some cases reporting
losses of up to 90%. Additionally, high infection rates
in tomato plants have been observed at temperatures
around 27°C (Hassan, 2020). For instance, Fusarium-in-
duced crop damage in Egypt reached up to 67% (Srini-
vas et al., 2019).

Fungi of the genus Fusarium spp. can also produce
secondary metabolites (mycotoxins) in food products,
which can lead to contamination in humans and other
animals (Alamri et al., 2018; Lombard et al., 2019). In
the study of S. Magar et al. (2020), it was reported that
the application of tebuconazole, and carboxin thiram
effectively suppressed mycelium growth, while cap-
tan and azoxystrobin showed minimal inhibition, with
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untreated controls revealing pathogen suppression
from ridomil.Agricultural chemicals are commonly used
for pest and disease management.Seed treatments with
fungicides significantly reduce the incidence of tomato
diseases.Keychemicals usedto control plantdiseasesin-
clude prochloraz, propiconazole, thiabendazole, carben-
dazim, benomyl, thiophanate, fuberidazole, and others.

It has been reported that benomyl was partially
effective against F. oxysporum f. sp. cubense using the
root-dipping method. This method was also applied
with carbendazim on tomato seedlings infected with
fusarium wilt, increasing yield by approximately 24%
(Hagos et al., 2020). It is worth noting that the overuse
of broad-spectrum fungicides adversely impacts the
environment and increases the resistance of pathogens
to chemical treatments (Kabas et al., 2020). Another of
the most prevalent diseases affecting tomatoes, caused
by phytopathogenic fungi, is late blight, caused by Phy-
tophthora infestans (Hagos et al., 2020). The detrimen-
tal effects of this disease on plants lead to significant
agricultural losses worldwide each year. According to
N. Jiang et al. (2018), in Mongolia, China, and the USA,
the late blight pathogen caused substantial tomato
production losses in the early 2000s. In the 21 centu-
ry, the molecular mechanisms of tomato resistance to
P infestans remain insufficiently studied, and methods
for controlling late blight in tomatoes are still not suf-
ficiently effective.

Infected tomato plants die rapidly. Under high
humidity, a light fungal spore coating appears on the
plants. Tomatoes become infected with late blight at air
humidity levels around 90% (not less than 76%) and at
an air temperature of +20°C (Njoroge et al., 2019). Sys-
temic fungicides play a crucial role in combating late
blight; however, in cases of disease and favourable en-
vironmental conditions, fungicides may not effectively
control this destructive issue. Furthermore, the regular
use of fungicides contributes to the development of
resistance in P infestans. Increased attention is being
paid to biological control of crops in the event of dis-
ease as an environmentally safe alternative to chemi-
cal pesticides. However, biological control agents alone
are not sufficiently powerful to combat the threat of
devastating late blight under field conditions (Haveri et
al.,2018). These factors suggest a need to formulate an
integrated system for disease management. Addition-
ally, researchers have explored the potential of using
antagonistic bioagents to suppress late blight in toma-
toes (Zhi et al., 2021).

In Cameroon, farmers growing tomatoes reported
that outbreaks of disease exacerbated the difficulties
in maintaining unaffected areas (Vincent et al., 2023).
Combating late blight requires aggressive protective
measures, which include a combination of host plant



resistance and the application of fungicides. Gardeners
also utilise various fungicides, such as mancozeb, agro-
laxyl, metalaxyl, copper, phosphonic acid, and ridomil
(Alamri et al., 2018; Arafa et al., 2022). Among the many
available alternative measures, the use of resistant va-
rieties is the most crucial and cost-effective approach
to managing the disease (Kassaw et al., 2021). The ap-
plication of fungicides is a common factor in the early
control and management of late blight, both in green-
house cultivation and field conditions. Additionally,
some fungicides exhibit beneficial growth-promoting
and physiological effects on plants, leading to a delay
in leaf senescence and an increase in chlorophyll con-
tent (Arafa et al., 2022). This may contribute to higher
yields. Similarly, the results of other field trials indicat-
ed that fungicides with systemic or translaminar activi-
ty were more effective than protective fungicides (Zafar
& Shaukat, 2018).

Another dangerous and damaging disease of to-
matoes is early blight, primarily impacting the foliage
of the tomato plant. High humidity and temperatures
ranging from +24 to +29°C, along with frequent rainfall,
create favourable conditions for the growth and spread
of Alternaria solani. Tomato yield losses can reach up
to 80%. To prevent infection by this disease, the use of
healthy seeds is essential. Additionally, the pathogen
A. solani can survive in plant debris and soil through
conidia and chlamydospores (Mati¢ et al., 2020). The
application of fungicides is crucial for effective control
of Alternaria leaf spot. Researchers J. Marek et al. (2018)
noted that many fungicides are registered for combat-
ing this disease, particularly those from the chemical
groups of strobilurins and carboxamides. Strobilurin
fungicides inhibit mitochondrial respiration by block-
ing electron transport, preventing the proper produc-
tion of adenosine triphosphate. Similarly, the mode of
action of carboxamides involves the inhibition of the
enzyme succinate dehydrogenase, thereby reducing the
respiratory process by blocking its supply to the fungus.

Among the dangerous diseases affecting tomato
agroecosystems is grey mould, caused by the pathogen
Botrytis cinerea. Under favourable conditions (tempera-
tures up to +20°C and humidity levels of 90%), this as-
comycete can cause devastating grey mould infections
on tomato plants, leading to yield losses of 20-40% (de
Vega et al., 2021). The phytopathogen Botrytis cinerea
can overwinter in the soil (in the form of sclerotia) and
in plant debris. The primary strategy for managing grey
mould involves the application of fungicides, including
benzimidazoles, quinone inhibitors, phenylpyrroles, and
carbamates (Yan et al., 2022). Effective control of Botry-
tis cinerea in agroecosystems is critically important for
ensuring stable production. As Solanum lycopersicum is
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a vital crop in the agricultural sector, a successful to-
mato harvest directly impacts the economic stability of
farming enterprises and food security.

PHYTOPATHOGENIC BACTERIA (BACTERIOSES)
AS PATHOGENS OF DANGEROUS DISEASES
ON TOMATO PLANTS

Bacterioses, like mycoses, pose a serious threat to toma-
to crops, causing localised epidemics and widespread
crop damage (Njoroge et al., 2019; Borzykh et al., 2022).
The most common disease is the bacterial canker of to-
matoes (caused by Clavibacter michiganensis). This path-
ogen inflicts substantial damage to tomato crops across
various countries. At optimal temperatures (+26°C), the
pathogen can lead to extensive infections and yield
losses of up to 85%. The phytopathogen C. michiganen-
sis can survive on seeds and in plant debris.

Disease symptoms usually appear between the
fruit setting period and the beginning of ripening,
making disease control critical at all stages of plant
growth and development. Biological control of patho-
genic bacteria involves the use of composting systems,
beneficial fungi or bacteria with antagonistic proper-
ties against pathogenic bacteria (certain strains of Ba-
cillus or Pseudomonas). The introduction of beneficial
microorganisms (Trichoderma spp. or Bacillus spp.) into
the rhizosphere can suppress the development of path-
ogenic bacteria through competition or antagonism
(Kulimushi et al., 2021). Additionally, the use of phyto-
pathogenic bacteria (Pseudomonas fluorescens, Bacillus
subtilis), which are natural antagonists of pathogens, is
promising. However, these biological control methods
have shown moderate effectiveness (Zhou et al., 2021).
The most recommended methods for detection, preven-
tion, and control of tomato plant pathogens are based
on: isothermal amplification, which allows for rapid
and sensitive detection of pathogen DNA; end-point
visual analysis (detection of specific antigens or anti-
bodies); limiting excess nitrogen fertilisers (optimising
fertiliser dosage helps reduce the risk of infection); and
seed treatment using high temperatures to reduce the
level of infectious load (Haveri et al., 2018; Njoroge et
al., 2019). The use of these methods can reduce envi-
ronmental risks and enable the production of environ-
mentally friendly products.

Another common bacterial disease affecting to-
matoes is leaf spot, caused by Pseudomonas syringae.
The optimal temperature range for the development
of this bacterium is between +13 and +28°C, and high
humidity further promotes its spread and proliferation
(Zhou et al.,2021). Outbreaks of bacterial leaf spots can
result in yield losses of up to 75%. The dissemination of
this pathogen occurs through infected seeds. The most
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recommended methods for the detection, preven-
tion, and diagnosis of Pseudomonas syringae include
polymerase chain reaction and isothermal amplifica-
tion, which effectively identify the DNA of pathogens
(Njoroge et al., 2019). To prevent the spread of Pseu-
domonas syringae, it is essential to use healthy seeds,
implement measures to reduce humidity in fields and
greenhouses and conduct regular monitoring of plants.
According to J. Kohl et al. (2020), the application of cop-
per-based bactericides can help reduce the level of in-
fection in tomato plants. Additionally, bacterial strains
such as P aeruginosa, P. fluorescens, P. syringae, B. strat-
osphericus, and Azospirillum brasilense enhance plant
growth and improve resistance to viruses.

PHYTOPATHOGENIC VIRUSES

IN TOMATO AGROECOSYSTEMS
Viruses exhibit a high potential for rapid adaptation to
their environment, including within tomato agroeco-
systems. This adaptability is facilitated by the high pop-
ulation density and the short generation time for re-
production and spread. When they infect tomato plants,
these pathogens lead to decreased yields and reduced
quality of cultivated crops (El-Garhy et al., 2020). The
most prevalent disease in tomato agroecosystems is
the tomato spotted wilt virus, which can cause losses of
up to 95% depending on the severity of the infection
and the developmental stage of the plants. Infection
occurs primarily through insect vectors, with mites be-
ing the main carriers of the disease (Qi et al., 2021). The
optimal temperature range for disease development is
between +18 and +27°C and higher.

The most effective methods for controlling and pre-
venting tomato spotted wilt virus include selecting toma-
to varieties that are less susceptible to the virus; con-
trolling vectors through monitoring and management of
mite populations; employing agronomic practices; using
disease-free seeds and managing plant debris. Integrat-
ing these methods creates an effective management
system that reduces the risk of virus spread and protects
yields. Chemical control of tomato spotted wilt virus in
tomato cultivation is a crucial aspect of disease man-
agement. The primary approaches to chemical control
of this virus include the use of fungicides, insecticides,
growth regulators,and herbicides. Therefore, controlling
tomato spotted wilt virus requires a comprehensive ap-
proach that encompasses not only chemical means but
also agronomic practices that help mitigate the risk
of infection and virus spread (Haresabadi et al., 2023).

According to F. Hemmati et al. (2023), a significant
threat in tomato agroecosystems is the cucumber mosa-
ic virus. This virus can adapt to changes in its environ-
ment, enabling it to damage various plant species. It is
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transmitted primarily by insects, particularly aphids,
and can result in nearly 100% vyield loss in tomatoes
(Longe et al.,2022). The cucumber mosaic virus can have
severe consequences for tomato productivity, including
reduced yield; a decrease in both the quantity and qual-
ity of fruit; diminished plant vigour and economic loss-
es. Therefore, effective management and control ne-
cessitate a comprehensive approach that incorporates
both chemical and agronomic methods. The most effec-
tive strategies for managing and controlling this virus
include the use of chemical and agronomic measures
such as insecticides, systemic insecticides, phytosani-
tary practices, management of agronomic techniques,
optimisation of plant care, regular irrigation and fer-
tilisation, sanitation of plants, and the use of resistant
varieties. Another dangerous disease posing a serious
threat is the tomato yellow leaf curl virus. Under favour-
able conditions for the pathogen, yield losses can reach
up to 100%. This plant disease is transmitted by insect
vectors and their hosts (Vincent et al., 2023).

Similar to the cucumber mosaic virus, the toma-
to yellow leaf curl virus can have severe consequences
for tomato yield, including reduced productivity; low-
er quality and size of fruit; decreased fruit quantity;
and economic losses (ELl-Sappah et al., 2022). Chemical
control of the tomato yellow leaf curl virus focuses on
managing its vectors, as the virus itself cannot be treat-
ed with chemical agents. To enhance tomato yield and
quality, the following control methods should be em-
ployed: phytosanitary measures; vector control (insecti-
cides); crop rotation; and the use of resistant varieties,
among others (Kumar et al., 2023). Implementing these
methods in conjunction with agronomic practices will
aid in more effectively controlling the virus and miti-
gating its impact on yield.

According to L.E. Gonzalez et al. (2021), the most
prevalent virus affecting tomato plants is the tomato
mosaic virus. This aggressive pathogen causes dis-
ease in tomatoes and can inflict significant damage
to yields. When cultivated tomato plants are infected,
yield losses can range from 30 to 75%. One of the pri-
mary pathways for the virus’s transmission is infected
seeds. Weather and climatic conditions can also influ-
ence the manifestation of the disease symptoms. Fur-
thermore, this virus can remain active in infected seeds
for up to ten years (Keskse et al., 2019). Research on
treating tomato plants has been conducted using zinc
oxide.The results demonstrated an enhancement in the
plant’s immunity against this disease. At 45 to 160 days
post-sowing, the plants treated with ZnO nanoparticles
exhibited improved growth and photosynthetic proper-
ties, increased activity of various antioxidant enzymes,
and higher levels of proline and protein compared to



untreated plants. The number of fruits and the yield of
plants treated with ZnO nanoparticles were also higher
(Faizan et al., 2020; Arafa et al., 2022). In contrast to
some other viral diseases, there are no effective chemi-
cal agents available for the control or treatment of the
tomato mosaic virus. Therefore, preventive measures and
control of infection are crucial.

An analytical review of the scientific and technical
literature allows for the summarisation of the main dis-
eases affecting tomatoes both in Ukraine and globally,
as well as the identification of their harmful effects. A
systematic analysis of chemical methods for controlling
phytopathogens in tomato agrocenoses enables the se-
lection of environmentally safe products, which will re-
duce pesticide contamination in agroecosystems. This,
in turn, will significantly enhance biodiversity levels in
agroecosystems, restore balance in the microbiota of
agroecosystems, and decrease the cost of plant raw ma-
terials.Such measures will reduce the risk of epiphytotics
and improve the quality of tomato raw materials. There-
fore, the integration of effective disease control and the
timely implementation of a comprehensive approach
will help mitigate ecological risks, protect yields, and
cultivate high-quality, environmentally safe products.

CONCLUSIONS
This review presents a retrospective analysis of the
literature, highlighting harmful microorganisms (vi-
ruses, bacteria, and fungi) that affect tomato plants
and negatively impact the agrocenoses of this crop.
Pathogens interact with tomato plants, attacking their
vegetative organs, which results in a decline in the
quality of plant products, loss of yield, and partial or
complete plant death. The influence of pathogens on
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factor in preventing the spread of diseases affecting to-
mato plants. The main diseases are caused by fungi of
the genera Alternaria, Fusarium, Phytophthora, and Botry-
tis. Additionally, viruses (such as the tomato spotted wilt
virus and the tomato yellow leaf curl virus) and bacteria
(including bacterial canker of tomatoes and bacterial
spot) are also covered.

Chemical control in agriculture plays a crucial role
in addressing the challenges posed by pathogens af-
fecting tomatoes. It is essential to utilise appropriate
chemical agents, taking into account the type and stage
of the disease. This approach will facilitate the effective
management of tomato plant diseases and enhance
their yield. Understanding the primary diseases that
can afflict tomatoes enables the timely identification
of disease symptoms and the prompt implementation
of preventative and therapeutic measures. Effective
plant protection substances against pathogens include
chemicals such as thiabendazole, prochloraz, benomyl,
propiconazole, thiofanate, and fuberidazole. For the
control of plants infected with Phytophthora, effective
fungicides include agrolyxil, mancozeb, ridomil, copper,
and phosphonic acid. In the fight against Alternaria, car-
bamate and strobilurin fungicides are recommended,
while for grey mould, the use of benzimidazole, phe-
nylpyrroles, and quinone inhibitors is effective. The in-
formation gathered has allowed for an analysis of to-
mato diseases and their pathogens, as well as a review
of the chemical agents used and their impact on these
diseases. This knowledge will enable agricultural pro-
ducers to promptly identify issues and take necessary
actions to cultivate high-quality yields with minimal
damage and loss.

tomatoes has been analysed, along with the degree of ACKNOWLEDGEMENTS
pest intensification in the plants, as well as methods for  None.
combating these pathogens. The functioning of fungi-
cides from various chemical groups and origins against CONFLICT OF INTEREST
phytopathogens is also discussed, as they are a critical  None.
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AHoTauis. Y cTaTTi HaBeleHO nepenik 0CHOBHUX XBOPOO poc/iMH ToMaTiB (Solanum lycopersicum), Lo CNpUYMHAOTHCS
BipyCHUMM, BakTepianbHMMK Ta diTONaToreHHUMKU MiKpoopraHisaMamu. laToreHHi MiKpoOpraHiaMu, NapasuTyoun
Ha POC/AMHAxX TOMATIB, BUKAMKAKOTb BEAMKI BTPATM BPOXAK B CiSIbCbKOrOCNOAAPCbKOMY BUPOOHULTBI, 3HUXKYHOUM
AKiCTb Mpoaykuii. MeTo [ocnigkeHHs Oyno 39CyBaTM BM/MB MIKPOOPraHi3aMiB Ha POCAMHM TOMaTIB, CTyMiHb
iX LWKOAOYMHHOCTI Ta MeToaM 60poTbbM 3i 30yaHMKaMM xBOpob. BCTaHOBNEHO, WO OCHOBHI XBOPOOM pOCAMHM
TOMaTiB BUKAUKaHI rpubamu popy: Fusarium (dy3apios), Phytophthora (diTodTopos), Botrytis (cipa rHunb), Alternaria
(aneTepHapio3s); Bipycu Omato spotted wilt virus (Bipyc nnsaMucToro BiHeHHS), Tomato yellow leaf curl virus (Bipyc
YKOBTOrO CKPYyYyBaHHA NuCTs), bakTepii Ascochyta cucumis (6akTepianbHuit pak ToMarTiB), Xanthomonas vesicatoria
(6bakTepianbHa NAAMUCTICTb). [poaHani3oBaHo, WO CiIbCbKOrOCMOAAPChKI XiMiKaTU € BaXXIMBOK CKIAA0BOK ON14
YNpaBAiHHS LWKiGHWMKAMKM Ta XBOpobaMu, TOMy OCHOBHMM 3acoboM 60poTbbu 3 XBOpOOGAMWM POCIMH € XiMiyHi
peYoBUHM, TaKi K Mpoxaopas, TiabeHaason, nponikoHason, kapbeHaasmm, 6eHomin, TiodaHT, dybepigazon Ta iH.
LocnipkeHo, Wo CUCTEMHI QYHriLMAM BifirpatoTb BaAMBY ponb Yy 60poTbbi 3 pisHMMM xBOpoBaMu, BUSBNAKOTb
KOpUCHY di3ionoriyHy abo CTUMyNOKYY PicT Ai0 Ha POCIUHM, BKIOUYAKOUYM 3aTPUMKY CTapiHHS NIUCTS, NiABULLEHHS
BMiCTy x10po@diny. BctaHoBneHO, o y 60poTbbi 3 anbTepHapio3oM epekTUBHUM € 3aCTOCYBaHHS QYHriLMAIB (XiMiYHa
rpyna ctpobinypiH i kapbokcamia), a OCHOBHOI CTpaTerieto 60pOTbOM 3 CipOK THUIIO € XiMIYHUI KOHTPO/Ib LWASXOM
3aCTOCYBAHHS CUMHTETMYHUX bYHTiLMAIB: iHriBITOpK XiHOHY, BeH3imigasony, kapbamaTu, deHinniponu Ta iHribiTopu
cykumHataerigporeHasu. Ornan xsopob Ta METOAIB XiMiYHOrO KOHTPO/KO NATOreHiB € HaA3BMYANHO KOPUCHUM ANs
3aCTOCYBAHHS Y CiIbCbKOMY rocnogapcTBi. [MpakTMyHa LiHHICTb AOCNIOXKEHHS NONSrae B TOMY, WO LS iHPopmaLis
[OMOMarae CinbCbKOrocnoaapcbkumM BUMPOBOHMKAM edheKTMBHO YMNpaBAsiTM BPOXAEM Ta 30epirati gKicTb Nioais.
3HaHHS NPO OCHOBHI XBOPOOMU, SIKi MOXYTb YpaXKyBaTU TOMAaTW, LO3BOJISIE BYACHO BUSIBNIITU CMMMTOMM Ta BXMBATU
BIAMOBIAHI 3ax0AM ANd iX 3anobiraHHs Ta NikyBaHHS

KniouoBi cnoBa: MikpockomniyHi rpubu; ToMaTu; XiMiuHi pedoBuHM; BakTepii; BipycH; arpoLeHo3
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