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MONITORING OF PATHOGENS AND PESTS
OF RUBUS IDAEUS L. IN THE RIVNE REGION
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The results of long-term phytosanitary monitoring of raspberry plantations (Rubus idaeus L.) in the
agroecological conditions of the Rivne region are presented. The prevalence of the main fungal, viral dis-
eases and entomological pests, their impact on yield, and the degree of threat in the context of economic
thresholds of harmfulness are also assessed. A comprehensive system of integrated crop protection is pro-
posed, taking into account local bioecological conditions.

Diseases and pests can cause significant crop losses, deterioration in commercial quality, and even lead
to the death of plantings. In recent years, this issue has become increasingly relevant due to climate change,
which contributes to the spread of many pathogens and insects. Higher average annual temperatures, an
increase in the number of days with high humidity, and mild winters without deep soil freezing create favor-
able conditions for the overwintering of pathogens and pests, which leads to an increase in their harmful-
ness. Therefore, systematic monitoring is important as a key element in the formation of an integrated
raspberry protection strategy. The aim of the study is to determine the species composition, prevalence, and
harmfulness of the main diseases and pests of raspberries in the Rivne region, as well as to investigate the
influence of agroclimatic factors on the development of pathogens and to formulate reasonable recommen-
dations for effective and environmentally safe crop protection.

Effective management of phytosanitary conditions requires the implementation of an integrated plant
protection system, which should include a set of agrotechnical measures (timely sanitary pruning, thinning,
mulching), the use of resistant varieties, biological preparations, and chemical protection agents — exclu-
sively on the basis of exceeding economic thresholds of harmfulness.

Given the established dependence of harmful organisms on weather factors, it is advisable to introduce
early risk prediction systems based on meteorological modeling. This will reduce the pesticide load on the
agroecosystem and ensure crop stability in the face of climate change. Continuous monitoring and adap-
tation of protection systems should become key elements of a strategy for environmentally safe raspberry
cultivation.

The results of the study can be used by farmers, agronomists and phytopathologists to make decisions on
effective control of harmful organisms.

Key words: Rubus idaeus, pests, diseases, phytosanitary monitoring, integrated protection, Rivne region.

Oiiyroce JI. B., Conooka T. M. Mounimopunz namozenie ma wikionuxie Rubus idaeus L. ¢ ymoeax

Pignencokoi oonacmi

Ilpedcmasneno pesynomamu 6bazamopiuno2o ¢imocanimapnoco MOHimopuney Hacaoxcenv maaunu (Rubus
idaeus L.) 6 acpoexonociunux ymosax Pienencoroi oonacmi. Haseoeno ananiz nowupenocni 0CHOBHUX epud-
KOBUX, BIPYCHUX X80POO Ma eHMOMONOIUHUX WKIOHUKIB, IXHbO2O 6NJIUBY HA BPONCAUHICHb, d MAKONC OYIHEHO
CMYNiHb 3a2po3u 8 KOHMEKCMI eKOHOMIYHUX NOPO2i68 WKOOOUUHHOCII. 3anpOnoHO8AHO KOMNIEKCHY CUCEMY
iHmMe2poB8aHo2o 3axucmy Kyabmypu 3 ypaxy8aHHAM MicYesux 0i0eKoI02iUHUX YMO8.

X60poou ma wKiOHUKY 30amHi GUKIUKAMU CYMMEBL 8MPAMU 8POXCAI0, NOZIPULEHHS L1020 MOBAPHOI AKOCMI
ma Hasimv npu3eooumu 0o 3azubeni Hacaoxcerv. OCMaHHIMU pOKAMU 3POCAE AKMYATbHICTbG YbO20 NUMAHHS
yepes KIMAmuyHi 3MIiHU, SKI CNPUAIOMb POUUPEHHIO Apeary NOWUPEeHHs 6aeambox namoeetis i komax. 11io-
BUUEHHSI CEPEOHbOPIYHUX meMnepamyp, 30LIbUEeHHs KIIbKOCMI OHI8 3 8UCOKOK BONO2ICIIO NOBIMpPs, M'AKi
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3UMU De3 2IUOOKO20 NPOMEP3AHHS IPYHMY CIMEOPIOIOMb CHPUSMAUGT YMOBU OJisl nepe3umisni 30yOHUKI6 X60poo
i WKIOHUKIB, WO 3YMOBIIOE 3DOCMAHH IX WKOOOuUHHOCMI. Tomy eadciusuti cucmemamuyHutl MOHIMOPUHE SIK
KII0408ULL efleMenm Y (hopmy8aHHi cmpamezii iHMe2po8ano2o 3axucmy Maiunu. Mema 0ocuiodicenHs — 8U3HA-
YuUmMu UO0BULL CKIAO, Pi6eHb NOUWUPEHHS A WUKOOOYUHHOCME OCHOBHUX X80POO [ WKIOHUKIE MATUHU 8 YMOBAX
Pisnencoroi obracmi, a maxooic 0ocrioumu 6NAUE A2POKIIMAMUYHUX qbakmopie HA pO36UMOK NAMO2EHI8 |
chopmysamu o6rpyHm06aHz pexomenoayii 015 epekmusHo20 ma eKon02iuHo 6E3NeUHO20 3aXUCTTY Ky1bmypu.

Eghexmusne ynpasninna gimocanimapuumuy ymosamu UMacac 6NnpoeaotCeHHs ZHmezpoeaﬂoz cucmemu
3aXUCMY POCIUH, KA NOBUHHA GKIIIOUAMU KOMNJLEKC A2POMEXHIUHUX 3aX00i8 (C60€UACHA canimapHa obpisKa,
npOPIOANCYBAHHS, MYIbYYBAHHS), BUKOPUCTNAHHSA CIMIUKUX COPMIB, DIONOSTUHUX Npenapamis ma XiMiuHUx 3aco-
018 3axucmy — 8UKIIOUHO HA OCHOBI NePesUUeH sl eKOHOMIYHUX NOPO2I6 WKIOAUBOCHII.

Bpaxosyrouu ecmanosneny 3anexicnicme WKiOAUGUX 0P2AHIZMIE 810 NO20OHUX PAKMOPIs, 0OYLIbHO 8NPOBaA-
021cy8amu cucmemu panHbL020 NPOSHO3YEAHHA PUSUKIE HA OCHOBI MeMeopoNo2iuH020 Modentoeanns. Lle smen-
WuUms necmuyuoHe HA8AHMAICEHHsL HA azpoeKocucmemy ma 3a6e3nequms cmabilbHICIb 8POANCATO 8 YMOBAX
sminu kaimamy. Tocmitinuti MOHIMOpUHe ma adanmayis CUCeM 3aXUCTY MAOMb CIMAMU KIHOYO8UMU elle-

MeHmamu cmpamezii eKono2iuno 6e3neuH020 SUPOULYSAHHS MATUHUL.
Pesynomamu docriodicenns Modcymo Oymu 6UKOPUCMAHL hepmepamit, acpoHoMamu ma Qimonamonocamu
OJ1s1 NPUUHAMMSL Piutenb o000 epeKmu8Ho20 KOHMPOIO WKIOIUBUX OP2AHIZMIE.

Knrouosi cnosa: Rubus idaeus, wikionuxu, x6opoobu, ghimocanimapruti MOHIMOPUHE, IHMe2POBAHUL 3AXUCT,

Pisuencora obnacme.

Statement of the problem and its relevance.
Raspberries (Rubus idaeus L.) are one of the most
valuable berry crops in Ukraine, with high nutritional,
dietary, and economic value. Due to their high content
of vitamins, antioxidants, organic acids, and pleasant
taste, they are widely used both fresh and processed:
for the production of juices, jams, preserves, and
spirits [1, p.56; 2, p.27]. In Ukraine, particularly in
the Rivne region, raspberries are grown both on an
industrial scale and in private farms. The phytosanitary
condition of plantations has a significant impact on
the productivity of this crop.

Analysis of recent studies and publications.
Diseases and pests can cause significant crop losses,
deterioration in commercial quality, and even lead to
the death of plantings. In recent years, this issue has
become increasingly relevant due to climate change,
which contributes to the spread of many pathogens
and insects. Higher average annual temperatures, an
increase in the number of days with high humidity,
and mild winters without deep soil freezing create
favorable conditions for the overwintering of patho-
gens and pests, which leads to an increase in their
harmfulness [3, p.49]. Therefore, systematic moni-
toring is important as a key element in the formation
of an integrated raspberry protection strategy. The
aim of the study is to determine the species compo-
sition, prevalence, and harmfulness of the main dis-
eases and pests of raspberries in the Rivne region, as
well as to investigate the influence of agroclimatic
factors on the development of pathogens and to for-
mulate reasonable recommendations for effective
and environmentally safe crop protection [4, p.82;
5, p.109].

Purpose of the article. The objective was to con-
duct phytosanitary monitoring of raspberry (Rubus
idaeus L.) plantations under the agroecological con-
ditions of the Rivne region.

Presentation of the main research findings.
Research on the phytosanitary condition of raspberry
plantations was conducted during 2021-2025 in the
Rivne region, in the forest-steppe zone of Ukraine.
The objects of observation were varietal raspberry
plantations, in particular the varieties ‘Meteor’, ‘Glen
Ample’ and ‘Novina Kuzmina’. The experimental
plots are established in agroecological conditions
typical for the region.

Monitoring was carried out according to a com-
prehensive scheme based on both field and laboratory
diagnostic methods.

Regular field surveys of plantations were con-
ducted at intervals of 7-10 days, starting in April
and continuing until the end of the growing season
in October. At least 20-30 bushes were surveyed on
each plot with uniform spatial coverage of the ter-
ritory. The surveys were conducted during the key
phenological phases of raspberry development: bud
break, budding, flowering, fruit set, berry ripening,
and the post-harvest period. During each stage, not
only the general condition of the plants was visually
recorded, but also the correspondence of the develop-
ment of phytopathogens or the presence of pests to
the phases of ontogenesis of the crop (Fig.1).

Phenology research was conducted to compare the
timing of active plant development with the appear-
ance of the first symptoms of diseases or pests, which
allows for predictive analysis and the identification of
correlations.

Visual diagnosis of disease symptoms was per-
formed on all above-ground plant organs — leaves,
shoots, flowers, and fruits. Typical signs included
spots of various types (purple, brown, chlorotic),
necrotic lesions, signs of rot, deformation of shoots
and leaves, as well as symptoms characteristic of
viral infections (mosaic, curling, dwarfism). At the
same time, damage from pests was detected by the
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Fig. 1. Frequency of occurrence of major pests by vegetation phase

presence of perforations on the leaves, twisting of
the leaves, the formation of galls, larvae on inflores-
cences, damaged flowers or fruits.

If symptoms of plant disease were detected,
extended laboratory diagnostics were performed to
confirm the diagnosis. Representative samples of
affected plant parts, such as leaves, shoots, flowers, or
berries, were collected from field plots. The samples
were transported to the laboratory in sterile bags in
compliance with phytosanitary requirements. In the
laboratory, the samples were first analyzed under a
light microscope to identify typical structures of
pathogens: hyphae, spores, conidia, or microsclero-
tia. Next, cultural diagnostics were performed, i.e.,
parts of the affected tissues were sown on nutrient
media (mainly potato dextrose agar for fungi and
meat peptone agar for bacteria). The isolated cul-
tures were incubated at a temperature of 24-26°C in
darkness or diffused light for 5—7 days. At the end of
incubation, the morphological characteristics of the
colonies were analyzed—growth rate, color, and shape
of spore-bearing structures.

The number of pests was also estimated in the field
using bioecologically sound methods. In particular, the
shaking method was used to count raspberry beetles
and raspberry-strawberry weevils: raspberry branches
were shaken sharply over a white sheet of paper or a
special screen measuring 50x50 cm, after which the
number of fallen imagoes was counted. This method
was used to calculate the average number of beetles
per bush or per linear meter of row. For smaller pests,
such as aphids or spider mites, a visual inspection of
the underside of the leaves was carried out — mainly
3-5 leaves from each tier on 10-20 bushes — followed
by a manual count of individuals or with the aid of
a magnifying glass. In cases of monitoring the flight
of insects (e.g., flies or beetles), pheromone or glue
traps were set up in the areas and checked weekly,
counting the number of pests caught in the trap. This

made it possible to identify population dynamics and
determine the optimal timing for protective measures
[6]. The data obtained was necessarily compared
with the economic thresholds of harmfulness for each
species, which made it possible to make decisions
about the advisability of using insecticides or
biological agents (Fig.2).

In order to quantitatively assess the impact of
individual pests and diseases on yield, a correlation
analysiswasperformedbetweenpestabundance/degree
of infestation and yield indicators (t/ha). The highest
level of negative correlation was recorded between
gray rot infestation and yield (r = —0.76), indicating
a significant impact of this disease. For purple spot
and anthracnose, this indicator was —0.61 and —0.57,
respectively. The studies confirmed the important role
of agricultural techniques in regulating phytosanitary
conditions. In particular, plots where thinning,
mulching with organic materials, and crop rotation
were systematically carried out had a 25-30% lower
level of fungal disease infection. It was found that
the long-term use of chemical control alone leads to
the accumulation of resistant forms of pathogens. In
this regard, a combined strategy involving biological
preparations (based on Trichoderma harzianum,
Bacillus subtilis) and minimal use of pesticides in
accordance with IPM proved to be more effective.

During three years of phytosanitary monitoring
of raspberry plantations in the agroecological
conditions of the Rivne region, a wide range of
harmful organisms were identified that significantly
affect the productivity and quality of the harvest.
Among fungal diseases, gray mold (Botrytis cinerea)
was the most common and economically significant,
the development of which was largely due to high
air humidity (>85%), dense planting, and insufficient
air exchange between rows. The degree of damage
ranged from 35% to 70%, depending on the weather
conditions of the year. Particularly massive rotting
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Fig. 2. Effectiveness of raspberry protection methods

of berries was observed during periods of prolonged
rainfall, which led to significant crop losses and a
decrease in its marketability.

Anothercommondisease, purpleblotch (Didymella
applanata), mainly affects two-year-old shoots,
causing them to weaken and become less winter-
hardy. On plantations of the Glen Ample variety, the
damage reached 60%, while the Meteor and Novina
Kuzmina varieties showed some resistance with a
lower degree of damage.

Anthracnose (Elsinoé veneta) was also widespread,
especially in low-lying and humid areas. The disease
manifests itself in the form of small grayish spots
with a reddish rim, and the degree of damage reached
40-60%. In the second half of the growing season,
most areas were affected by rust (Phragmidium rubi-
idaei), which leads to premature leaf death, reduced
photosynthetic activity, and a weakening of the
overall condition of the plants.

Among viral diseases, raspberry mosaic virus and
dwarfing virus were sporadically recorded. Affected
plants were characterized by stunted growth, changes
in leaf morphology, branching disorders, and overall
loss of productivity. The main factors contributing to
the spread of viral infections were the use of infected
planting material and the presence of vectors, in
particular raspberry aphids (Aphis idaei).

Analysis of the entomofauna revealed the annual
presence of the raspberry beetle (Byturus tomentosus),
whose population reached 2—3 individuals per bush
during the budding phase, which corresponds to
the economic threshold of harmfulness. Its larvae
damaged the ovaries and developed inside the berries,
causing a loss of marketable quality. In 2022-2023,
raspberry aphids formed dense colonies, covering
more than 30% of plants, which indicates that the
damage threshold was exceeded. It not only directly
suppressed plants by sucking out their juices, but
also served as a virus vector. The raspberry weevil
(Anthonomus rubi) damaged buds in the early stages

of development. Although its average population did
not exceed 1-2 individuals per bush, local outbreaks
of activity were observed in certain years and in
certain areas.

Among other pests, it is worth noting the raspberry
stem fly (Pegomyia rubi), which caused the tops of
young shoots to wilt. The level of damage ranged
from 10 to 15%, which, although not exceeding
critical thresholds, had a negative impact on overall
yield when combined with other stress factors. In the
second half of the summer, especially in hot and dry
weather, spider mites (Tetranychus urticae) appeared.
Their numbers did not exceed 5 individuals per leaf,
but in the context of global warming, there is a risk of
the formation of stable populations with a high level
of harmfulness.

Overall, the research results indicate the need to
implement integrated raspberry protection systems
that take into account local bioecological conditions,
pest and pathogen dynamics, and their interaction
with climatic factors.

Conclusions.  Phytosanitary monitoring of
raspberry plantations in the agroecological conditions
of the Rivne region has revealed a significant species
diversity of pathogens and pests that have a significant
impact on crop productivity. The most widespread
and harmful were fungal diseases — gray mold
(Botrytis cinerea), purple spot (Didymella applanata),
anthracnose (Elsino€ veneta), as well as insect pests, in
particular the raspberry beetle (Byturus tomentosus)
and raspberry aphid (Aphis idaei). Their development
is closely correlated with meteorological factors,
which emphasizes the importance of taking climatic
conditions into account when developing protective
measures.

Effective management of phytosanitary conditions
requires the implementation of an integrated plant
protection system, which should include a set of
agrotechnical measures (timely sanitary pruning,
thinning, mulching), the use of resistant varieties,
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biological preparations, and chemical protection
agents — exclusively on the basis of exceeding
economic thresholds of harmfulness.

Given the established dependence of harmful
organisms on weather factors, it is advisable to
introduce early risk prediction systems based on
meteorological modeling. This will reduce the
pesticide load on the agroecosystem and ensure crop
stability in the face of climate change. Continuous
monitoring and adaptation of protection systems
should become key elements of a strategy for
environmentally safe raspberry cultivation.

It is recommended to implement an integrated
plant protection system that combines breeding,
agronomic, biological, and chemical measures. The
main components of such a system should include

the use of varieties resistant to major pathogens
and pests; regular sanitary pruning and thinning of
plantings to improve the microclimate; mulching
to conserve moisture and suppress weed growth.
Biological protection should be implemented through
the use of microbiological preparations based on
antagonistic strains (Trichoderma spp., Bacillus
spp.), and chemical agents should only be used when
the economic threshold of harmfulness is exceeded,
according to monitoring results.

Ensuring stable yields and reducing environmental
impact is only possible with constant monitoring
of the phytosanitary condition of plantations, rapid
response to changes in biotic and abiotic factors, and
adaptation of protection systems to the conditions of
global climate change.

w N
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