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PHYTOSANITARY STATE OF AGROCENOSES

of vegetable crops of the genera Solanum, Raphanus and
Brassica in open soil in the conditions of the central part of the
Right-Bank Forest-Steppe of Ukraine

Goal. Phytosanitary assessment
and determination of pest and disease
prevalence and development in open-
field vegetable crop plantings of the
genus Solanum (tomato, pepper, egg-
plant), genus Raphanus (radish, oilseed
radish, common radish, black radish,
daikon), and genus Brassica (cabbage,
cauliflower, broccoli) in the Central Part
of the Right-Bank Forest-Steppe Region
of Ukraine. Methods. The research was
conducted using established entomologi-
cal, phytopathological, and horticultural
methods. From 2008 to 2022, the popu-
lation, distribution, and development of
pests and phytopathogens were assessed
in households and small farms within
the Cherkasy region of Ukraine. Results.
Among the dominant pest species in the
agroecosystems of vegetable crops from
the genus Solanum, insects accounted
for 80% (8 species), followed by mites at
10% (1 species), and slugs at 10% (1 spe-
cies). In agroecosystems of Brassicaceae
crops, insects caused significant damage,
constituting 94% (16 species) of the total
pest structure, along with naked snails
(1 species). The area of infestation in to-
mato, sweet pepper, and eggplant crops
by phytophagous insects ranged from
13% to 98%, with plant damage ranging
from 14% to 65%. Common spider mites
accounted for 26%. Exceedances of the
Economic Pest Threshold (EPT) were ob-
served, such as Leptinotarsa decemlineata
Say at 2.6 times, Gryllotalpa gryllotalpa
L., Trialeurodes vaporariorum Wstw.,
Agrotis segetum Denis & Schiff., and
Lacanobia oleracea at 2.2 times, Agriotes
spp. larvae at 1.4 times, and Tetranychus
urticae Koch. at 1.9 times the threshold
levels. The highest area of infestation in
Brassicaceae crops was found for Eury-
dema ventralis (46.7%), Pieris brassicae
(42.4%), Agrotis segetum Denis & Schiff.
(41.6%), Phyllotreta crusiferae and Phyl-
lotreta undulate (37.6—37.8%), and
Brevicoryne brassicae (26.6%). Excee-
dances of the EPT were recorded at 1.1—
2.5 times for these pests. In the structure
of the phytopathogenic complex of ve-
getable crop agroecosystems, fungi were
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dominant, accounting for an average of
49—58%. Viral pathogens had the smal-
lest share, approximately 6—8%, causing
mosaic diseases. Bacterial and oomycete
agents occupied an intermediate posi-
tion in the pathogenic complex structure.
Nevertheless, their negative impact on
plant health could be significant. Con-
clusions. In the Cherkasy region, which
encompasses the central part of the
Right-Bank Forest-Steppe of Ukraine,
approximately 75% of surveyed vegetable
crop plantings, including tomatoes, pep-
pers, eggplants, radishes, oilseed radi-
shes, common radishes, black radishes,
daikons, cabbages, cauliflowers, and
broccolis, exhibit high pest infestations
exceeding the EPT thresholds, indicating
an ecologically hazardous phytosanitary
state. In these agroecosystems, insects
dominated, representing 80% and 94% of
the pest structure in Solanum and Bras-
sicaceae crops, respectively. Additional-
ly, significant damage was attributed to
naked snails (Kailie gliemezi) and, in the
case of Solanum crops, mites (Tetrany-
chus urticae Koch.). EPT exceedances
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ranged from 1.1 to 2.5 times, depending
on the pest species. Fungi, causing my-
coses, dominated the phytopathogenic
complex structure, ranging from 14% to
40% (max 88—90%). The prevalence of
diseases varied from 21% to 38%, with
disease development rates ranging from
21% to 33%. Among the identified phy-
topathogens, five species are among the
world’s most dangerous: Pseudomonas
syringae and Xanthomonas campestris
(bacteria), Botrytis cinerea and Fusarium
oxysporum (fungi), and Phytophthora in-
festans (oomycete), which require strict
control of their populations.
monitoring; harmful organisms;
population control; phytosanitary
state; open-field vegetable crops;
pathogens

The current state of the domestic
agricultural sector is characterized
by the concentration and specia-
lization of agricultural production,
namely the introduction of intensive
varieties, including and GMOs, the
active use of mineral fertilizers and
chemical plant protection agents,
and the use of heavy machinery.
The intensification of technologies,
the cultivation of agricultural crops
with a certain dominance of some of
them, the violation of scientifically
based crop rotations and the transi-
tion to monoculture and a number
of other factors are observed, which
caused a sharp decrease in the num-
ber of useful entomofauna, pollina-
ting insects, destructors, and thus
led to a violation of natural self-
regulation mechanisms in agrobio-
cenoses, refugiums and even neigh-
boring biogeocenoses. Currently,
agroecosystems are characterized by
extremely low stability of the phy-
tosanitary state (outbreaks of mass
reproduction of pests, epiphytotic
plant diseases, spread of weeds) [1,
2]. In recent years, deterioration of
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the phytosanitary state of agroceno-
ses in many rural areas has been re-
corded on the territory of Ukraine.
crops, which is associated both with
a change in hydrothermal parame-
ters and a violation of agricultural
techniques for growing crops [3].

Among the biological factors af-
fecting the growth and development
of vegetable crops, including their
ripening and fruit formation, are
harmful organisms. It is from their
negative effect that crop losses can
reach 40% [4, 5, 6].

Thus, domestic researchers note
the significant spread of pathogens
of bacterial, phytoplasma, and viral
diseases of vegetables. These are, first
of all, bacteriosis and fusarium wilt of
cabbage, powdery mildew of onions,
late blight, stem and viral diseases
of tomatoes, cercosporosis of beets,
alternariosis, and bacterial burn of
carrots. All mentioned diseases of
fungal etiology can be controlled
with biological and chemical prepa-
rations. However, the control and
harmfulness of viral and phytoplas-
ma diseases depends on the quality
of seed/seedling material, agricul-
tural technology, variety resistance,
crop rotation [1, 3, 7]. In particular,
tomato, pepper, eggplant, and po-
tato plants are most often affected by
late blight and alternaria, cucumbers
and onions by powdery mildew, cab-
bage by alternaria, fusarium wilt, etc.
These diseases cause the loss of ve-
getative plants up to 40%, and crop
failure reaches 10—15% [8].

Among the main insect pests
of vegetable crops, sucking pests
are especially dangerous, especially
from the family Thripidae (thrips)
of the suborder Terebrantia (egg-
laying). This most common dan-
gerous polyphage, whose life cycle
(from egg to adult) takes place on
a plant, is inhabited by almost all
greenhouses and greenhouses and
large areas of open ground. De-
spite weak migration capabilities,
thrips are able to inhabit neighbo-
ring fields with vegetable crops in-
directly through segetal vegetation
on the roadsides [9]. On vegetable
plants such as onions and shallots,
cucumbers, the infestation of this
pest causes desensitization in the
form of growth retardation, distor-
tion and loss of turgor of leaves, its
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deformation and premature death,
damage to inflorescences, and leads
to the death of plants [9, 10].

Whiteflies (Hemiptera: Aley-
rodidae) have long been known
as economically important insect
pests worldwide. Tobacco or cotton
whitefly (Bemisia tabaci Gen.) is a
widespread pest that affects vegeta-
ble crops of the Brassicaceae and
Solanaceae family, both in open and
closed soil [11, 12]. Another type of
whitefly — the greenhouse whitefly
(Trialeurodes vaporariorum Wstw.)
is impressive in terms of its level of
damage because it can cause dama-
ge to vegetable and garden crops,
with more than 300 plant species,
namely tomatoes, beans, eggplants,
sweet peppers, potatoes, zucchini,
cucumbers, pumpkins, cotton and
many other crops [13, 14]. Along
with the above-mentioned insects-
phytophagous mites and nematodes,
which are also carriers of viral and
fungal pathogens, are pests that
cause significant damage to vegetab-
le crops [15, 16].

The Colorado potato beetle (Lep-
tinotarsa decemlineata Say) is the
main pest of solanaceous crops,
which causes significant economic
losses in the cultivation of potatoes,
tomatoes, eggplant, pepper and ot-
her crops around the world [17, 18].
Thus, during the full larval stage
(3—4 weeks), the larvae of the Colo-
rado potato beetle consume about
40 cm? of potato leaves, and its adults
can destroy up to 10 cm? of the leaf
area of the plant per day [19, 20].

For the timely detection of pests
and diseases on crops of vegetables
and other agricultural crops, it is
necessary to carry out phytosanitary
monitoring during the entire gro-
wing season to detect and control
the number, distribution and inten-
sity of development of harmful or-
ganisms with further determination
of the level of danger and (deve-
lopment) of the application of ap-
propriate plant protection measures.

The purpose of the research to
analyze the phytosanitary condition
and establish the distribution and
development of pests and diseases in
the plantations of vegetable crops of
the genus Solanum (tomato, pepper,
eggplant), the genus Raphanus (ra-
dish, oil radish, seed radish, black
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radish, daikon) and the genus Bras-
sica (cabbage, cauliflower, broccoli)
for cultivation in open ground con-
ditions in the territory of the cen-
tral part of the Right Bank Forest
Steppe of Ukraine.

Research materials and methods.
The research was carried out at the
Uman National University of Hor-
ticulture. During 2008—2022, mo-
nitoring of the phytosanitary state of
agrocenoses of vegetable crops was
carried out on the territory of the
Cherkasy region, as representative of
the Right Bank Forest-Steppe zone:
nightshade family (Solanaceae) of
the nightshade family (Solanum) —
tomato, pepper, eggplant; Cabbage
family (Brassicaceae): genus Radish
(Raphanus) — radish, oil radish,
seed radish, black radish, daikon)
and genus Cabbage (Brassica) —
cabbage, cauliflower, broccoli.

Registration of pests and disea-
ses of vegetable crops was carried
out according to generally accepted
methods [21, 22]. During phyto-
pathological records, the spread of
the disease in the agrocenosis and
the degree of its development or the
average damage of individual organs
in percentages were determined ac-
cording to the methods of the In-
stitute of Plant Protection of the
National Academy of Sciences [21].
The records of harmful entomofauna
were carried out during route surveys
during the growing season of crops
in the main phases of their develop-
ment using generally accepted met-
hods [23, 24]. The establishment of
the taxonomic affiliation of insects
was carried out with the help of
identifiers and directories [23].

Results and discussion. As a result
of research, it was established that a
high number of harmful organisms
exceeding the economic threshold
of harmfulness was found on about
75% of the examined areas of vege-
table crop plantations (Table 1).
This indicates a high level of bio-
logical pollution of agrocenoses and
increased environmental risks, given
the existing phytosanitary condition
in vegetable plantations (table 1).

Dominant types of pests (insects,
phytophagous mites, slugs) in the
agrocenoses of the studied crops are
listed in table. 2, 3.

As can be seen from the table. 2,
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in the structure of the dominant
species of pests of the agrocenosis of
vegetable crops of the solanum genus
(Solanum), there were insects (8 spe-
cies or 80%), mites (1 species or
10%) and slugs (1 species or 10%).

On average, during 2008—2022,
the area occupied by phytophagous
insects, depending on the species,
ranged from 13% to 98%, and plant
damage ranged from 14% to 65%. It
was also recorded that almost 26%
of the cultivated areas were inhabited
by the common spider mite, which
caused 40.7% of plant damage. Ac-
cording to the number of pests on the
plant and the percentage of damaged
plants, it was found that the level of
EPS was exceeded by 2.6 times: the
Colorado potato beetle (Leptinotar-
sa decemlineata Say.), the common
cabbage weevil (Gryllotalpa gryllo-
talpa L.), the greenhouse whitefly
(Trialeurodes vaporariorum Wstw.),
the gnawing scoop (Agrotis segetum
Denis&Schiff., Lacanobia olera-
cea) — 2.2 times, larvae of weevils
(Agriotes spp) — 1.4 times, ticks (7ez-
ranychus urticae Koch.) — 1.9 times.

In the agrocenosis of crops of
the cabbage family (Brassicaceae)
(radish, oil radish, seed radish,
black radish, daikon, white cabbage,
cauliflower, broccoli) in the terri-
tory of the Cherkasy region. signifi-
cant damage was caused by insects,
which on average accounted for
94% of the total structure of pests,
and slugs (Table 3).

Among the identified 16 domi-
nant species of phytophagous in-
sects, the most numerous (6.8—29.0
copies/plant) over the years of re-
search were: cabbage aphid (Brevi-
coryne brassicae L), fleas: cruciferous
(Phyllotreta cruciferae Goeze) and
wavy (Phyllotreta undulate Kutsch.),
cabbage moth (Plutella maculipen-
nis Curt.), sprout fly (Delia platura
Meigen,) and cabbage spring moth
(Delia brassicae Bouche.). The largest
area occupied by crops on average
for 2008—2022 was found to be cab-
bage bug (Eurydema ventrali Kolena-
ti,) — 46.7%, cabbage whitefly (Pieris
brassicae L.) — 42.4%, winter sawfly
(Agrotis segetum Denis&Schiff.) —
41.6%, cruciferous (Phyllotreta cru-
ciferae Goeze) and wavy (Phyllotreta
undulate Kutsch) fleas — 37.6—
37.8%, cabbage aphid (Brevicoryne
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1. The phytosanitary state of agrophytocenoses of vegetable crops
of the nightshade and cabbage family in the conditions of the central part of the
Right Bank Forest Steppe of Ukraine (Cherkasy region), 2008—2022

Proportion of plantations with an exceedance of EPSH,
Harmful % of the total area
organism
agrocenosis of Solanaceae* agrocenosis of Brassicaceae
Phytophagous insects 86 61
Diseases 73 79

Note: * — except potatoes

2. The main types of pests in agrocenoses of vegetable crops genus Solanum ¥,

average for 2008—2022

Crop Number of
Name of the pest settlement pests, S ti/amage,
area, % ex./plant °
Potato beetle
(Leptinotarsa decemlineata Say.) 97.7 274 65.1
Greenhouse peach aphids
(Myzodes persicae Sulz.) 71.8 284 51.6
Tobacco thrips (Thrips tabaciLindeman) 37.3 15.7 24.8
Winter scoop (Agrotis segetum Denis & Schiff.) 373 2.2 14.1
Garden scoop (Lacanobia oleracea L.) 3838 3.0 18.2
Greenhouse whitefly
(Trialeurodes vaporariorum Wstw.) B 23 s
Wirgworms — larvae of woodpeckers 319 71 15.7
(Agriotes spp.)
Cabbage common or bear
(Gryllotalpa gryllotalpa L.) 2 Az =
Common spider mite
(Tetranychus urticae Koch.) 258 77 407
Naked snails (Kailie gliemeZi) 7.2 1.7 13.6
Note: * — except potatoes

3. The main types of pests in agrocenoses of vegetable crops genera Raphanus*
and Brassica**, average for 2008—2022

Name of the pest set:i:::ent yfu r;:ts,test Plant c‘l,/aomage,
area, % ex./plant
Cruciferous fleas (Phyllotreta cruciferae Goeze) 376 10.8 19.2
The plaque is wavy (Phyllotreta undulate Kutsch.) 37.8 7.4 14.6
Cabbage aphid (Brevicoryne brassicae L.) 26.6 29.0 20.6
Tobacco thrips (Thrips tabaci Lindeman) 8.2 2.8 3.6
Winter snowdrop (Agrotis segetum Denis & Schiff.) 41.6 1.8 42
Garden scoop (Lacanobia oleracea L.) 36.8 2.5 124
Cabbage bilan (Pieris brassicae L.) 424 2.5 7.3
Cabbage moth (Plutella maculipennis Curt.) 334 8.9 22.6
Cabbage bug (Eurydema ventralis Kol.) 46.7 3.0 4.0
Spring cabbage fly (Delia brassicae Bouché.) 10.9 6.8 13.6
Summer cabbage fly (Delia floralis Fallén) 8.8 24 2.2
Sprout fly (Delia platura Meigen) 6.2 7.5 133
Pod (burnt) bonfire (Evergestis extimalis Scop.) 1.8 1.7 1.2
fgekiltzzgfr;}/ir:hzgt;upaudsridens Panz.) e 22 =
Rapeseed leaf eater (Entomoscelis adonidis Pallas) 57 37 57
Rapeseed sawfly (Athalia rosae L.) 18.0 2.1 3.0
Naked snails (Kailie gliemeZzi) 7.0 1.2 6.7
Note: *genus Raphanus — radish, oil radish, seed radish, black radish, daikon);
**genus Brassica — cabbage, cauliflower, broccoli
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brassicae L.) — 26.6%. Exceeding
the level of ESR was 1.1—2.5 times.

It is worth noting that among the
detected pests there are polyphagous
species that damage both nightshade
and cabbage family crops, as well
as other crops, and therefore pose
a greater threat to agricultural crops
and require constant control of their
numbers. Such species are tobacco
thrips (Thrips tabaci Lindeman)
and nibbling scoops: winter (Agrotis
segetum Denis&Schiff.) and garden
(Lacanobia (Mamestra) oleracea L.).

Among the harmful biological
agents that cause significant crop
yield losses and biological pollution
of agrocenoses, it is important to
constantly monitor and control the
number of plant pathogens.

The analysis of long-term moni-
toring studies on the main diseases
of vegetable crops of fungal, bacte-
rial and viral etiology proved their
significant spread and development
in the studied agrocenoses in the
territory of the Cherkasy region.
(Fig. 1). Phytosanitary monitoring
of agrocenoses of vegetable crops of
the solanaceae and cabbage fami-
lies, both in private (homestead)
and farm farms, revealed a com-
plex of diseases of various origins,
among which the causative agents
of mycoses dominated (49—58%
on average). This group of myce-
lial microorganisms-phytopathogens
causes significant damage to food
safety due to the destruction of up
to 30% of crop production due to
diseases and spoilage processes, as
well as the production of mycoto-
xins, which threatens the safety of
food and feed products [25].

The share of pathogens of vi-
ral diseases was the smallest and

amounted to 6—8%, which caused
the development of viral mosaic, in
particular in nightshades: tomato
mosaic (the causative agent of To-
mato mosaic virus), bronzing (spotted
wilf) of tomato (Tomato spotted wilt
virus), cucumber mosaic (Cucumber
mosaic virus), tobacco mosaic of to-
mato (Tomato mosaic tobamovirus);
in cabbage: turnip mosaic virus
(Turnip mosaic virus), etc.

Agents of bacteria and oomyce-
tes occupied intermediate impor-
tance in the structure of the patho-
genic complex, but the negative
consequences of their damage to
plants can be threatening.

Thus, among the identified phy-
topathogens, five species are among
the most dangerous in the world
[26], which cause significant dama-
ge to vegetable crops. These species
are classified as the most dangerous
plant pathogens: bacteria Pseudo-
monas syringae and Xanthomonas
campestris, fungi Botrytis cinerea
and Fusarium oxysporum, oomycetes
Phytophthora infestans. Therefore,
it is very important to control the
number of these pathogens of plant
diseases and reduce the losses as-
sociated with their negative effects,
especially with the introduction of
environmentally safe methods.

It was established that during
the growing season of 2008—2022
tomato, sweet pepper, and eggplant
plants were dominated by pathogens
that caused such diseases as late
blight (Phytophthora infestans), black
leg (Pythium debaryanu, Rhizoctonia
solani, Phytophthora spp, Fusarium
spp), rots of various plant organs
(fusarium — Fusarium spp.), white
rot (the causative agent of Sclerotinia
sclerotiorum), gray rot (Botrytis cine-
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rea), fruit top rot (Pseudomonas per-
sicum Burd)) and septoria (Septoria
lycopersici) (Table 4). The areas of
crops affected by these diseases ave-
raged 25—39% during the years of
research, and in some years reached
82—90%. The average prevalence
of these diseases was 42.3%, 31.4%,
38.3% and 28.4%, and their develop-
ment was 35.3%, 27.5%, 23.7% and
25.9%, respectively. The spread of
diseases of viral etiology was recor-
ded on average at the level of 29.1%,
and the development of diseases
caused by pathogens Tomato mosaic
tobamovirus, Tomato mosaic virus,
Tomato spotted wilt virus) 22.0%.

Also, a high rate of disease de-
velopment (29.7%) was noted for
bacterial cancer causative agents —
Clavibacter michiganensis subsp.
Michiganensis, Corynebacterium
michiganensis Jensen., Pseudomonas
tumefaciens Stew., and the maxi-
mum area of plantation damage in
some years reached 80%.

A somewhat different situation
was recorded in the agrocenoses
of the studied crops of the genus
Raphanus and Brassica from the
cabbage family. In particular, the
area of crops affected by diseases
was within 14—40% (Table 5).
We recorded the largest areas af-
fected by fusarium wilt (Fusarium
oxysporum f. sp. raphani) — 39.9%
(max 88%), powdery mildew (FEry-
siphe communis Grew. f. brassicae
Hamm.) — 32.4% (max 90%), black
stem (Pythium debaryanu, Rhizocto-
nia solani, Phytophthora spp., Fu-
sarium spp.) — 30.4% (max 80%),
phomosome (Phoma lingam (Tode)
Desm.) — 29.9% (max 86%), leaf
blight (Pseudomonas syringae pv.
maculicola) — 28.3% (max 84%).

.—! Viruses " § Vi:}u;es
omycetes —
OOT;:'RS ™ ¥ ok __"m’ 17% ;i _.~| Bacteria
¥ P
Mushrooms Fm———— Mushrooms p————=—
a) nightshade family (Solanaceae) b) cabbage family (Brassicaceae)
Fig. 1. The structure of the pathogenic complex of agrocenoses of vegetable crops
(a — Solanaceae, b — Cabbage), average for 2008—2022, %
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According to the averaged data
from 2008—2022, the greatest pre-
valence of powdery mildew (35.7%),
cruciferous root rot (35.5%), rot
(35.4%), leaf blight (34.4%), alter-
nariosis (32, 8%), fusariosis (32.8%)
and fomosis (31.1%). For the re-
maining types of diseases, the dis-
tribution was less than 30% and
almost at the same level — in the
range of 26.6—28.6%.

For the studied period on the
studied cultures of the genus Rapha-
nus and Brassica a significant de-
velopment of powdery mildew was
noted (33.2%), bacterial cancer and
leaf bacteriosis (30.0—30.1%), fusa-
riosis (28.8%), vascular bacteriosis
(28.3%) and phomosis (28.1%).

The least developed (24.2%) were
diseases of viral etiology, for which
the lowest percentage of affected
crop areas was noted, on average
13.7%.

CONCLUSIONS

It was established that in the terri-
tory of the Cherkasy region. (central
part of the Right Bank Forest-Steppe
of Ukraine) on 75% of the surveyed
areas of vegetable crops (tomato,
pepper, eggplant, radish, oil radish,
seed radish, black radish, daikon,
white cabbage, cauliflower, broccoli)
there is a high number of harmful or-
ganisms with an excess of EPSH, and
the phytosanitary condition of agro-
cenoses needs drastic improvement.

In the structure of the dominant
species of pests of agrocenoses of
vegetable crops of the genera Sola-
num, Raphanus and Brassica, harm-
ful insects occupied 80% and 94%.
Naked snails (Kailie gliemezi) also
caused significant damage to vegeta-
bles, and mites (Tetranychus urticae
Koch.) also caused agrocenoses of
nightshade crops.

According to the number of pests
on the plant and the percentage of
their damage, an average of 1.1—2.5
times the level of EPSH was found
to be exceeded.

The phytopathogenic complex of
vegetable crops was dominated by
pathogens of fungal etiology, which
affected an average of 14—40%
(max. 88—90%), the area of plan-
tations, and the spread of diseases
ranged from 21 to 38%, depending
on their development — 21—33%.
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4. Spread and development of the main diseases of crops of the genus Solanum*

during growing seasons, average for 2008—2022, %

Area of Develop-
Name disease and causative agent affected St_‘pi::::e‘;f ment of
crops diseases
Phytophthora (Phytophthora infestans) 38.5 (90)** 423 35.3
Rotten:
white rot (Sclerqtln!a scler.otlorum); 27.3(88) 383 237
gray rot (Botrytis cinerea);
fruit top rot (Pseudomonas persicum Burd)
Fusarium wilt
(Fusarium oxysporum f. sp. melongena) 15.9(80) 213 207
Black leg (Pythium debaryanu, Rhizoctonia solani,
Phytophthora spp., Fusarium spp.) S Jg 2
Alternariosis (Alternaria alternata) 18.9 (85) 23.6 22.1
Anthracnose
(Colletotrichum coccodes, phomoides, kruegerianum) 14.2(80) 233 211
Bacterial cancer (Clavibacter michiganensis subsp.
Michiganensis, Corynebacterium michiganensis Jensen., 18.9 (80) 24.8 29.7
Pseudomonas tumefaciens Stew.)
Verticillium wilt
(Verticillium albo-atrum, Verticillium dahliae) e 5i5a) e e
Septoria (Septoria lycopersici) 25.1(87) 284 259
Mosaics (Tomato mosaic tobamovirus, Tomato mosaic virus, 153 (80) 29.1 220
Tomato spotted wilt virus)
Note: * — except potatoes; **- in brackets — the maximum (max) value of the indicator

5. Spread and development of the main diseases of Raphanus* and Brassica**

crops during growing seasons, average for 2008—2022, %

Area of Develop-
Name disease and causative agent affected sdpi;::g e‘;f ment of
crops diseases
Black leg (Pythium debar)(anu, Rhizoctonia solani, 30.4 (80)*** 283 254
Phytophthora spp., Fusarium spp.)
Alternariosis (Alternaria alternata) 17.3 (83) 32.8 25.9
White rot (Whetzelinia sclerotiorum (dBy.) Korf. et Dumont,
Botrytis cinerea Fr.)
Wet rot (Erwinia carotovora Holl.)
Black rot (alternaria) (Alternaria Nees. A. raphani Groves et
Skolko, A. brassicae (Berk.) Sacc., A. oleraceae Milb., A. tenuis 17.3(90) 354 274
Nees., Aphanomyces raphani)
Rhizoctonia (red rot) (Rhisoctonia violacea Tul.)
Pythium rot (Pythium spp.)
Bacterial cancer
(Clavibacter michiganensis subsp. Michiganensis) 19.0(83) 28.7 300
Downy mildew (false powdery mildew)
Hyaloperonospora brassicae (ex Peronospora Hyaloperonospora | 23.4 (85) 28.4 26.0
parasitica)
Powdery mildew
(Erysiphe communis Grew. f. brassicae Hamm.) BIED) 7 e
White rust (Albugo candida, Cystopus candidus) 24.4 (85) 27.1 26.7
Fusarium (Fusarium oxysporum f. sp. raphani) 39.9 (88) 32.8 28.8
Bacterial spotting (Bacillqs_ mycoides Flugge, Bac. mesentericus v. 25.4(82) 286 255
vulgatus Flugge, Bac. butiricus v. betae Koczura)
Vascular bacteriosis (Xanthomonas campestris Dows.) 24.4 (87) 26.6 283
Phomosis (Phoma lingam (Tode) Desm.) 29.9 (86) 31.1 28.1
Bacteriosis of leaves (Pseudomonas syringae pv. maculicola) 28.3 (84) 344 30.1
Cruciferous hernia (or hernia) (Plasmodiophora brassicae Wor.) 24.4 (80) 355 27.1
Mosaics (Turnip mosaic virus, Tomato mosaic tobamovirus) 13.7 (81) 27.8 24.2
Note: *genus Raphanus — radish, oil radish, seed radish, black radish, daikon);
**genus Brassica — cabbage, cauliflower, broccoli;
***in brackets — the maximum (max) value of the indicator
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Among the detected phytopatho-
gens, 5 species are among the most
dangerous in the world: Pseudomo-
nas syringae and Xanthomonas cam-
pestris, fungi Botrytis cinerea and Fu-
sarium oxysporum, oomycetes Phy-
tophthora infestans, which requires
constant control and limitation of
their number and harmfulness.
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Mleruna C.B., 'Mocrop’sax LI,
*Penopenko B.II.

'Ymancokuii HayioHanvHuil yHieepcumem
cadisHuymaa, eyn. Incmumymcoka, 1,

M. Ymano, Qepxacvka o0m.,

20300, Ykpaina

2Incmumym 3axucmy pocnun HAAH,
6yn. Bacunvkiscoxa, 33, m. Kuis,

03022, Yxpaina

®ditocaHiTapHMII CTaH arpoLeHO3iB
OBOYEBUX KYIbTYp poaiB Solanum,
Raphanus i Brassica Bigkpuroro
IPYHTY B YMOBaX IIeHTPAaTbHOL
vactuHu IIpaBo6epexxknoro JIicocreny
VYkpainu

Merta. IlpoanamisyBaru itocaHi-
TapHUIT CTQH Ta BCTAHOBUTY HOIIMPEH-
HS 1 PO3BUTOK WIKIZHUKIB i 30yIHUKIB
3aXBOPIOBAHb y HACAIKEHHAX OBOYEBUX
Ky/IbTyp pofiB Solanum (momipop, me-
pewb, Oakmaxan), Raphanus (pepucka,
penbKa ojliliHa, pefbKa IIOCiBHA, pefib-
Ka 4OpHa, JjaiikoH) i Brassica (kamycra
6inoronosa, 1BiTHa, 6poKOIi) 3a BUPO-
IIyBaHHA B YMOBaX BiIKpUTOTO IPYyH-
Ty Ha TepUTOPil I[eHTPaJTbHOI YaCTVHU
ITpaBo6epexxHoro Jlicoctemy VYkpaiHu.
Meropn. locnifikeHHA NMPOBENEHO Bifl-
TIOBifIHO [0 3aT/IbHONPUITHATIX B €HTO-
Mortorii, giTonaTonorii Ta OBOYiBHUIITBI
Metozis. Ynpoposx 2008—2022 pp. Ha
pucabHNX AISTHKAX i pepMepchKux
TOCHOJAPCTBAaX Ha Tepuropii Yepkachb-
Kol 06J1acTi BU3HAYaaM: IIJIBHICTD II0-
My/ALil, 4YMCENbHICTh, INOMMPEHHA U
POSBUTOK IUKiHMKIB Ta 30yZHUKIB
3aXBOPIOBaHb OBOYEBNMX Ky/nbTyp. Pe-
3yIbTaTU. B CTPyKTypi [JOMiHaHTHUX
BUJIiB IIKiJHMKIB arpoleHO3y OBOYe-
BUX KYIBTyp pomy macimu (Solanum)
6ynmu xomaxu (8 BupiB — 80%), i
(1 Bug — 10%) i cmiumaku (1 Bug —
10%). B arpoueH03i KyIbTyp pORMHU
Kamycrsni (Brassicaceae) 3Ha4HOI 1IKO-
IV HAaHOCWIM KOMaxM, sIKi B 3arajibHiit
CTPYKTYpi HIKigHUKIB 3aitmamn 94% (16
BupiB) Ta rom caumaku (1 Bupm). YV ce-
pegHboMy 3a 2008—2022 pp. momia
3acelleHHA IOCIBiB TOMifiopa, IepIio
comopKoro, 6GakmaxkaHa Komaxamu-gi-
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todaramm 3aeXXHO Bifi BUJY BapiloBaia
Big 13 1o 98%, a IOUIKOIPKEHH:A poc-
" — Bij 14 1o 65%, 3BMYaliHNM I1aBY-
TUHHUM KiimeM — 26%. BcranoBneHo
HIepeBUIIEHHSA PiBHS eKOHOMIYHOTO II0-
pory wkimmsocti (EINII): Leptinotarsa
decemlineata Say. B 2,6 pasa, Gryllotalpa
gryllotalpa L., Trialeurodes vaporariorum
Wstw., Agrotis segetum Denis & Schift.
i Lacanobia (Mamestra) oleracea L. — B
2,2 pasa, TMYMHOK Agriotes spp. — B 1,4
pasa, Tetranychus urticae Koch. — B 1,9
pasa. Haitbinbiia miomia 3aceneHHs 1o-
ciBiB KynpTyp popunu Brassicaceae y ce-
penuboMy 3a 2008—2022 pp.: Eurydema
(Rubrodorsalium) ventralis Kolenati —
46,7%; Pieris brassicae L. — 42,4%; Agro-
tis segetum Denis & Schiff. — 41,6%;
Phyllotreta cruciferae Goeze ta Phyllotreta
undulate Kutsch.) — 37,6—37,8%, Brevi-
coryne brassicae L.) — 26,6%. 3adikco-
BaHo nepesuitensA EINNI — B 1,1—2,5
pasa. Y cTpyKTypi diromaToreHHOro
KOMIIJIEKCY arpOLI€HO3iB JOCIKYBaHUX
OBOYEBUX KYIBTYp poiuH IlacmboHOBI
i Kamycrani gominyBamm 36ymHUKY Mi-
k03iB (y cepenrboMy 49—58%). Hactka
36ymHUKIB BipycHMX XBOpoO Oyaa Hail-

MEHIIOK i cTaHoBMIa 6—8%, AKi crpu-
YUHAM PO3BUTOK BipyCHOI MO3aiKM!.
ITpomi>kHe 3HaYE€HHA B CTPYKTYPi KOMII-
JIeKCY 3aliMaji IpefCcTaBHUKY OaKTepiit
Ta OOMIIIETiB, POTE HETaTVBHI HAC/TiIKN
YPK€HHA HUMM POCTIMH B OKPEMi POKM
MOXXYTb MaTU 3aTrpO3/IMBUII Xapakrep.
BucnoBkn. Ha teputopii Yepkacbkoi
obmacti (ueHTpanpHa yacTuHa IIpaBo-
6epesxxroro Jlicocrenmy) 6musbko 75%
06CcTeXXeHNX IUIOL] HacaKeHb IIOMifio-
pa, Ieplito, 6aKmaxKaHa, PeRUCKY, penb-
KU OJIJIHOI, PeNbKM IIOCIBHOI, PENbKMI
JOpHOI, JAKOHA, KarycTy 6i710ronosof,
I[BITHOI, OpOKON  XapaKTepyU3yIOTh-
CA BUCOKOI YMCENbHICTb IIKiIMBUX
opranismiB i3 nepesumjenHam EIIIII,
a (itocaniTapHUil CTaH arpoleHo3iB
rnorpebye  IMOCTIIHOTO  MOHITOPMHIY
Ta ONEPaTMBHOTO KOHTPOMIO. Y CTPYyK-
Typi JOMiHAaHTHMX BUJiB IIKiHUKIB B
arpolieHO3aX KyIbTyp pogiB Solanum,
Raphanus i Brassica iepeBa>kaiu KOMaxu
(mo 94%). Tako>k 3HAYHOI LIKO/IM 3aBJa-
Basu roni cimmaku (Kailie gliemeZi), a B
arpoleHo3ax IacIbOHOBUX KYIbTYp —
e it i (Tetranychus urticae Koch.).
INepepumenna pisua EINNI cranosuio

B cepefHboMy B 1,1—2,5 pasa 3anmexxHo
Bij BUAY WKigHMKA. Y QiTOnaToreHHOMY
KOMIUIEKCI OBOYEBVX KYJIBTYP HOMIiHY-
Ba/iM 30yIHUKY TpUOHOI eTiosnorii, AKu-
My 6y710 ypakeHo Bif 14 go 40% (max
88—90%) oLy OBOYEBUX HACAKEHb,
HOLIMPEHHA 3aXBOPIOBAHb CTAHOBIJIO
21—38%, iX po3BMUTOK BapiroBaBs Bif 21
no 33%. Cepen BUABJIEHUX IATOTeHIB
POCIVH, 10 TOTPeGYIOTh MOCHIEHOTO
KOHTPO/IO, 5 BUJIB Ha/leXaTb N0 Hall-
Oimpl HeOe3meyHVX y cBiTi: dirtoma-
TOTeHHa TPaMHEraTVBHA IaMYKOIO-
mibua 6akrepis Pseudomonas syringae;
CYAMHHMIT 0OakTepios, 30KpeMa KaIryc-
™ Xanthomonas campestris; TpuOHi
3axBOproBaHHsA Botrytis cinerea ta Fusa-
rium oxysporum; oomier Phytophthora
infestans.
MOHITOPMHT; IIKi/INBi OpraHismu;
KOHTPONIb YMCeTbHOCTI; ¢irocaHi-
TApHUIT CTaH; OBOYEBi KyIbTypH
BiJKpPUTOTO IPYHTY; HATOTeHU
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