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THE EFFECT OF FUNGICIDES

on the development of diseases and soybean yield
in the Forest-Steppe of Ukraine

Goal. To study the effectiveness
of modern fungicides against the most
common diseases of soybeans during
the growing season and their effect on
crop productivity in the Forest-Steppe of
Ukraine. Methods. Field, phytopatho-
logical, statistical. The experiments
were carried out in the farms of the Kyiv
region, belonging to the Forest-Steppe
zone of Ukraine. Spraying of soybean
crops was carried out twice during the
growing season in the phases of bud-
ding-beginning of flowering (51—55)
and the formation of beans (71—75).
Determined the development of disea-
ses, the effectiveness of fungicides, crop
yield. Results. The most common di-
seases of soybeans in the Forest-Steppe
zone of Ukraine have been identified:
Alternaria, downy mildew, Fusarium
wilting, Septoria, and bacterial blight.
The species composition of diseases
and the degree of their development
were largely influenced by the weather
conditions of the growing season. The
investigated fungicides Abacus mk.e.
(pyraclostrobin, 62.5 + epoxicona-
zole, 62.5), Amistar Extra 280 SC,
(azoxystrobin, 200 + cyproconazole,
80), Acanto Plus 2§ c.s. (picoxystrobin,
200 g/l + cyproconazole, 80 g/1), Co-
ronet 300 SC (trifloxystrobin, 100 g/I
+ tebuconazole, 200 g/l), as well as
Impact K preparations, c.s. (flutriafol,
117.5 g/l + carbendazim, 250 g/l) and
Koside 2000 w. g. (copper hydroxide,
350 g/kg) at the recommended applica-
tion rates effectively limited the deve-
lopment of most fungal pathogens. The
highest protective effect of 69.8—78.9%
of fungicides was shown against downy
mildew of soybeans, the lowest —
31.7—42.2% against Alternaria, which
had the highest development in com-
parison with other diseases. Fungicide
Koside 2000 w. g. at the level of 67%
limited the development of bacterial
diseases. The use of fungicides had a
positive effect on the yield of soybeans.
Due to the limitation of the development
of diseases, the soybean yield increased
by 21.2—30.3%, depending on the
variant of the experiment. Conclusions.
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The use of fungicides significantly af-
fected the limitation of the development
of the most common soybean diseases
in the Forest-Steppe of Ukraine. The
effectiveness of the studied modern
fungicides against peronospora, fusa-
rium wilting, septoria was at the level
of 60.2—78.9%. Fungicides most ef-
fectively controlled the development of
downy mildew, less effectively — the
development of Alternaria. The limi-
tation of soybean diseases when using
fungicides contributed to an increase in
its yield by an average of 0.7—1.0 t/ha.
soybeans; diseases; fungicides; ef-
ficiency; yield

Soybean (Glycine max L.) is one
of the most common legumes and

oilseeds in world agriculture. In
Ukraine in recent years there has
been a tendency to expand the area
under this crop. Currently, the area
under soybeans is 1.6 million hec-
tares. Ukraine remains in the top
ten soybean producers in the world
and ranks 8" among them, produ-
cing 4.5 million tons of seeds in 2019
and 2020. This interest of farmers is
explained by the high profitability
of soybean production. The yield of
the recommended varieties is 3.2—
4.0 t/ha [1]. Extremes of extensive
management, monoculture and other
factors create favorable conditions
for the dominance of pests. Annual
studies constantly confirm the pre-
sence in the soybean seed material of
a complex of pathogens of fungal and
bacterial origin. As a result, sources
of seed infection gradually accumu-
late [2].

Soybeans are affected by about
100 species of pathogens that cause
significant damage and can mani-
fest themselves at different stages
of growth and development of the
plant — from seed germination to
full maturity. Pathogens of fungal
and bacterial diseases cause a de-
crease in soybean yield by an ave-
rage of 25—30%, and with epiphytic
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development can destroy up to 50%
of the seed crop [3]. There are 25
known diseases in the United States
that pose a constant threat to this
culture. The causative agents of three
of them — bacteria, nineteen — fungi
and three — viruses. In China, six of
the eight most common diseases are
caused by fungi. There are 23 known
soybean diseases in Ukraine, 16 of
them are fungal [4].

Diseases reduce the energy of
seed germination and germination,
liquefy crops, weaken plants, reduce
the photosynthetic surface and pro-
ductivity of cultivated plants, worsen
the quality of the crop. Pathogenic
fungi are able to synthesize toxins,
which leads to a decrease in food and
feed properties of products, and can
also cause poisoning of humans and
animals [5].

As a result of researches the com-
plex of diseases of this culture is re-
vealed. Among soil infections, the
most common and harmful are root
rot, caused mainly by fungi of the
genus Fusarium (F. oxysporum, F. so-
lani, F. sambucinum, F. avenaceum,
F. gibbosum, etc.), the development
of the disease exceeded the threshold
for all years of research and was 70%
or more. Fusarium wilt develops
more than 70% in arid conditions.
Bacterial burns (up to 35.8%), downy
mildew (37.0%), septoria (32.5%) are
widespread among leaf and stem in-
fections. There was a significant cor-
relation between the development
of bacterial burns and warm humid
conditions (r = 0.74 £ 0.21). Studies
indicate a significant spread of di-
seases in soybean crops and the need
to develop a set of protective mea-
sures to protect against them [6].

Soybeans are the main crop
grown in the United States, but are
susceptible to many diseases that
cause significant crop losses each
year. According to the Journal of
Integrated Pest Management (2020),
their impact depends on many fac-
tors, including the environment,
production practices, selection of
varieties on susceptibility to disease.
Soybean disecases such as stem rot,
root rot, sudden death syndrome and
stem rot (sclerotinia) are a recurring
threat that can be strongly influenced
by environmental factors. [7]. The
disease usually occurs when there
are three components of the triangle
of the pathological process — a sus-
ceptible host, a virulent pathogen, a
favorable environment.

In the conditions of the Central
Forest-Steppe of Ukraine, according
to our research, Alternaria tenuis
Nees, Peronospora manshurica Sy-
dow., Fusarium oxysporum Schecht
and Pseudomonas syringaine ping.
Other diseases include ascochytosis
(Ascochyta sojicola Abramov), septo-
ria (Septoria glycines Hemmi), viral
and non-communicable diseases, the
spread of which was insignificant [8].

The species composition of phy-
topathogenic objects annually differs
significantly depending on soil and
climatic conditions, variety, agri-
cultural techniques. Due to climate
change, diseases that until recently
did not pose a significant threat to
crops (Alternaria, Fusarium wilt, bac-
terial diseases) are becoming highly
harmful. Diseases are widespread
in years with excessive rainfall and
sharp fluctuations in daily tempera-
tures, under conditions of growing
soybeans after poor predecessors
(sunflower, canola, buckwheat), as
well as in monoculture, for shallow
tillage, crop thickening, unbalanced
plant nutrition incompetent selection
of fungicides. It should be noted that
the level of disease of soybean crops
largely depends on the amount of
weediness of crops and pest damage
[3, 5, 9].

The effectiveness of soybean pro-
tection against diseases depends on
knowledge of many factors: the bio-
logical characteristics of pathogens,
their harmfulness, signs of damage,
the timing of dominance in crops,
the rate of spread of infection and
more. Protective measures should
be carried out on the basis of ope-
rational phytosanitary assessment of
soybean crops. To do this, it is ne-
cessary to conduct phytopathological
monitoring of agrocenoses during the
soybean growing season with the dia-
gnosis of phytopathogens [10—12].

In Ukraine, soybeans are most
often sown continuously. Therefore,
during the period of branching, the
culture covers the field with a thick
carpet, creating ideal conditions for
the development of fungal infections,
which are stored in the seeds, on the
soil surface and on the plant remains
of the predecessor. In recent years,
there has been an intensive spread of
the pathogen of powdery mildew in
different regions of Ukraine [1, 11].

According to John C. Rupe,
Johnny Mason (2017), the detection
of crop diseases by remote sensing
can have a significant economic and
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environmental impact on crop di-
sease management. Visible and nea-
rinfrared (NIR) spectroscopic remote
sensing can detect crop changes due
to disease. [13].

Of great importance in the sys-
tem of protection of soybeans from
diseases, along with the use of pes-
ticides is the treatment of seeds with
bacterial preparations using nitrogen-
fixing bacteria. Seed treatment with
preparations based on nodule bac-
teria (Azotobacterin, Biomag-soy,
Optimize) has a healing effect on
seeds, promotes the formation of a
stronger root system, increases nodu-
lating activity, resistance of plants
to environmental changes and crop
yields. Scientists Vorobey, Kukol,
Kotz (2020) conducted a study to
determine the toxicity of fungicides
on nodule bacteria Bradyrhizobium
Jjaponicum in pure culture [14]. They
found that most strains of these bac-
teria are low-sensitivity to the studied
fungicides in the recommended doses.

Along with the introduction of
selection-genetic, agro-technical and
organizational-preventive measures
to protect soybeans from diseases, an
important place belongs to the use of
fungicides [15—18]. Noteworthy are
the innovative fungicides that con-
tain strobilurin compounds. They not
only effectively protect soybeans from
many fungal diseases, but also pro-
mote the hidden mechanisms of pro-
tective reactions of plants, also called
physiological effects (increasing plant
resistance to abiotic and biotic stres-
ses, increasing photosynthetic and
enzymatic activity, increasing nitro-
gen efficiency and protein synthesis,
etc.). These effects reduce the impact
of stressful environmental conditions
on crop formation.

High efficiency of fungicides will
be provided on condition of timely
forecasting of emergence of diseases
and preventive drawing of drug on
plants. To do this, soybean crops are
inspected every 5—6 days after the
appearance of the first leaves, select
the required number of plants for
analysis, create provocative condi-
tions and determine the presence of
pathogens and, if necessary, apply the
appropriate fungicide. In the field,
plants are often affected by several
pathogens, so fungicides with dif-
ferent active substances are used for
protection [2]. Experts recommend
at least one fungicidal treatment on
ultra-early (up to 80 days) and early
(up to 100 days) soybean varieties.
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To ensure clear control of plant di-
seases with a longer growing season,
it is best to carry out double appli-
cation of fungicides. In both cases,
fungicidal treatment of soybeans is
best done prophylactically, before
infecting plants, taking into account
the prognosis of the disease [2].

Japanese scientists Hajime Aka-
matsu, Masayasu Kato, Sunao Ochi
and others (2019) investigated the
use of three fungicides to inhibit the
development of root rot on different
soybean varieties. Under their influe-
nce, the development of the disease
was limited, and the protective effect
of the tested agrochemicals persisted
for at least 28 days after seed treat-
ment [19].

In recent years, fungicides have
appeared on the market of plant pro-
tection products, which are charac-
terized by translaminar and systemic
distribution of the drug on the plant.
Such fungicides include innovative
products of leading companies (Aba-
cus®, Acanto Plus®), which are able
to control the most harmful diseases
of soybean leaves and beans: fusa-
rium wilt and verticillium wilt, pow-
dery mildew, rust, ascochitosis, sep-
toria, downy mildew and rhizomes.
According to many researchers, the
highest level of control over the de-
velopment of fungal diseases on soy-
bean crops was obtained with the use
of fungicides that have a wide range
of fungicidal action [17]. According
to Kiersten Wisé (2015), the rating
of fungicides is based on the level of
effectiveness of disease control and
does not necessarily reflect the in-
crease in yield from application of
the product [16].

Researchers of the United States
of America conducted field studies
to study the effects of the fungicides
prothioconazole plus trifloxystrobin
and pyraclostrobin. on the develop-
ment of soybean diseases. During the
years of research, the disease did not
have significant pressure on the cul-
ture. Therefore, the use of fungicides
did not affect soybean yield. Only
drugs with active substances pro-
thioconazole plus trifloxystrobin led
to a decrease in plant damage and
increased income [18].

Most researchers claim that the
use of fungicides on soybeans can
significantly increase crop yields. Ac-
cording to Likhochvor and Shcher-
bachuk (2014), the highest yield of
soybeans was obtained by using the
fungicide Coronet (0.8 1/ha) in the
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budding phase and Abacus (1.5 I/ha)
in the flowering phase [15].

Thus, soybeans are affected by
many infectious diseases throughout
the growing season. In order to ef-
fectively protect crops, it is necessary
to constantly conduct phytosanitary
monitoring and make timely deci-
sions on protective measures.

The purpose of research is to de-
termine the effectiveness of modern
fungicides against the most common
soybean diseases in the Forest-Steppe
of Ukraine and their impact on crop
yields.

Material and methods of research.
The work was carried out in 2013—
2018 in the farms of Kyiv region.
Soil — low-humus chernozem, hu-
mus content 2.6%, pH — 5.8.

Soybeans were sown with a spe-
cial selection drill at the rate of 600
thousand seeds per 1 ha, row spacing
25 cm. The area of the experimental
plots was 20 m?2, the repetition was
4 times. The experiments were per-
formed according to the method of
testing and application of pesticides
[20]. The seeds were not pre-treated.

During the soybean growing sea-
son, the spread and development of
diseases in the dynamics were deter-
mined according to generally accep-
ted methods. To do this, inspected
20 plants in a row in 3—4 equidistant
places in one area. Disease records
were performed on known scales [21].
The prevalence and development of
soybean diseases were determined on
varieties of early maturity Madison,
Moravia, Muse and Siverka. Experi-
ments to evaluate the effectiveness
of fungicides were performed on the
variety Madison.

Fungicides with different active
substances (based on strobilurins and
triazoles) and different mechanism of
action were used in the experiments.
First of all, these are innovative drugs
Abacus, m.e. (pyraclostrobin, 62.5 g/1
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+ epoxiconazole, 62.5 g/l), Amistar
Extra 280 SC, s.c. (azoxystrobin,
200 g/l + cyproconazole, 80 g/l),
Acanto Plus 28, s.c. (picoxystrobin,
200 g/l + cyproconazole, 80 g/l),
Coronet 300 SC, s.c. (trifloxystrobin,
100 g/l + tebuconazole, 200 g/1), as
well as drugs Impact K, s.c. (flu-
triafol, 117.5 g/l + carbendazim,
250 g/1) and Coside 2000, v.g. (cop-
per hydroxide, 350 g/kg). Treatment
of soybean plants with fungicides
was carried out twice a season: in
the phase of budding-beginning of
flowering (BBCH 51—55) and the
formation of beans (71—75).

Determined the development and
spread of diseases, the effectiveness
of fungicides, crop yields.

Statistical processing of research
results was carried out using the com-
puter program «Statgraphic plus».

Results and discussion. In soybean
crops during the years of research
the most common diseases were: A/-
ternaria tenuis Nees, Alternaria al-
ternata (Fr.) Keisl.), Peronosporosis
(Peronospora manshurica Sydow.),
Fusarium wilt (Fusarium oxysporum
Schecht.), Bacteriosis in the form
bacterial burns (Pseudomonas syrin-
gae pv. glycinea Coerper). Septoria
(Septoria glycines Hemmi.), Ascochi-
tosis (Ascochyta sojaecola Abramov.)
And viral diseases (Bean yellow mo-
saic virus, Soybean mosaic virus) were
less common. %, downy mildew and
fusarium wilt — an average of 20%,
bacterial blight — about 10%, septo-
ria — up to 5%, other diseases — up
to 5%. The highest development of
diseases was recorded in the phase of
budding — flowering. In the germi-
nation phase — the first true leaf to a
greater extent manifested bacteriosis
and fusarium wilt, which is appa-
rently associated with seed infection.

Weather conditions had a signifi-
cant impact on the development of
diseases. The analysis of meteoro-
logical indicators showed that in all
years of research the average daily
air temperature during the growing
season exceeded the normative in-
dicator by an average of 1.3—2.8°C,
and the moisture deficit averaged
40%. The driest years were 2015
and 2017, when only 146 mm and
53 mm of precipitation fell against
the required 365 mm. Precipitation
over the decades and months of the
growing season was mostly uneven.
The highest amount of precipitation,
as a rule, fell in May-June, and the
lowest — in July-August.
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It is characteristic that in con-
ditions of sufficient humidity and a
significant difference between night
and day temperatures, downy mildew
became more developed. Uneven hu-
midity and high average daily tem-
peratures contributed to the deve-
lopment of Alternaria and Fusarium
wilt. Alternaria, which until recently
was not of great economic and en-
vironmental importance, in recent
years has been characterized by sig-
nificant development from the begin-
ning to the end of the soybean gro-
wing season. This can be explained
by the wide specialization and plas-
ticity of pathogens to environmental
conditions.

According to the results of sur-
veys, Alternaria had the highest de-
velopment in 2014 and 2018 — 38.5
and 30.0%, downy mildew — in
2014 — 24.0%, Fusarium wilt in
2014 and 2015 — 26.6 and 14.0%,
septoria — in 2014 and 2018 — 13.2
and 12.2%. Bacteriosis in the form of
bacterial burns on soybean crops was
detected in 2014, 2015 and 2018 with
the development of the disease 6.2—
8.5% (Table 1). As you can see, in
2014, with excessive moisture, most
soybean diseases with the highest
rates of their development compared
to other years.

The dynamics of soybean di-
seases depending on meteorological
factors, namely the hydrothermal
coefficient, is shown in Figure 1.
Weather conditions significant-
ly influenced the development of
soybean diseases. With excessive
rainfall in May and warm weather
(GTK = 2.4), the first signs of soy-
bean disease were observed by many
diseases — bacteriosis, fusarium wilt,
Alternaria, downy mildew.

There has been a significant in-
crease in the rate of disease deve-
lopment in July in the flowering
phase — the beginning of the for-
mation of beans (stage 66—69) at a
GTK of 1.45. In August, with in-
creasing temperature and decreasing
precipitation (GTK = 0.75), a sig-
nificant increase in the infectious
process occurred with the develop-
ment of pathogens of Alternaria and
Fusarium wilt, which are charac-
terized by broad ecological plasticity.

The application of fungicides sig-
nificantly affected the development
of soybean diseases. According to
the obtained results, all studied fun-
gicides most effectively controlled
the development of downy mildew:
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the effectiveness of fungicides during
the growing season was 69.8—78.9%.
The studied fungicides also inhibited
the development of fusarium wilt at
the level of 60.4—77.5%. The effec-
tiveness of fungicides against septoria
averaged 58.2—62.3%. The lowest ef-
ficiency of fungicides was recorded
against soybean Alternaria — 31.7—
42.2%, the development of which
was the highest compared to other
diseases (Table 2).

The most effective soybean myco-
ses were controlled by the fungicides
Akanto Plus 28, s.c., (picoxystrobin,
200 g/1 and cyproconazole, 80 g/l),
0.75 1/ha and Abacus mk.c., (pyra-
clostrobin, 62.5 g/l + epoxiconazole,
62.5 g/1), 1.75 1/ha. The combina-
tion of active substances with diffe-
rent mechanisms of action provides
a powerful preventive and curative
effect against fungal pathogens. Bac-
terial diseases were effectively limited
by the fungicide Coside 2000, w.g.,
2.5 kg/ha, the technical efficiency of
which averaged 67.0%.

Effective restriction of the para-
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sitic microbiota during the growing
season helped to increase soybean
yield. The grain yield in the experi-
mental variants was 4.0—4.3 t/ha
against 3.3 t/ha in the control, which
is 21.2—30.3% higher (Table 2).
Discussion. Soybean yield is large-
ly limited by the development of a
complex of diseases of fungal, bacte-
rial and viral origin. According to ob-
servations in the Forest-Steppe zone
of Ukraine, mycorrhizae are domi-
nated by Alternaria, downy mildew,
Fusarium wilt, Septoria, bacterial
blight among bacterial diseases, and
yellow and wrinkled soybean mosaic
among viral diseases. The species
composition of pathogens, their dis-
tribution and development are greatly
influenced by agricultural cultivation
techniques, weather conditions, sus-
ceptibility of the variety. Diseases
are widespread in years with exces-
sive rainfall and sharp fluctuations
in daily temperatures due to unba-
lanced plant nutrition and untimely
implementation of soybean protec-
tion measures. An important place in

1. Development of soybean diseases
and meteorological indicators in the years of research
(on average for May-August)

40

Average S Disease development,%
Years aallyal tatio'l)l I Pero-
temperature b Alter- _ | Fusa- | Septo- | Bacte-
°C* 7| mm** naria nos:;:ro rium ria riosis Others
2014 18.8 335,0 38.5 24.0 26.6 13.2 8.5 5.0
2015 19.3 19.3 28.5 15.2 14.0 11.2 6.2 3.5
2016 19.5 231.0 204 4.0 8,5 7.5 - 2.8
2017 19.2 46.5 22.8 2.0 5.2 10.0 - 6.5
2018 19.8 216.8 30.0 4.5 - 12.2 8.4 10.8
Notes: «—» — not found; * — norm of average daily air temperature — 17,2°C;
** — precipitation rate 304 mm
60 3
50 2,5
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Fig. 1. Dynamics of development of soybean diseases on the background GTK
(Madison variety, 2014)
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the system of protection of soybeans
from diseases belongs to the use of
fungicides.

Analysis of the literature and the
results of our own research show
that the best results are provided by
combined broad-spectrum fungicides
that are able to control the most
harmful diseases of soybean leaves
and beans. Such fungicides include
drugs based on strobilurins and tria-
zoles, namely Abacus mk.e. (pyra-
clostrobin, 62.5 g/1 + epoxiconazole,
62.5 g/1), Amistar Extra 280 SC, s.c.
(azoxystrobin, 200 g/1 + cyprocona-
zole, 80 g/1), Acanto Plus 28 SC
(picoxystrobin, 200 g/1 and cypro-
conazole, 80 g/1), Coronet 300 SC,
s.c. (trifloxystrobin, 100 g/l + tebu-
conazole, 200 g/I), which is charac-
terized by translaminar and systemic
distribution of the drug in the plant.
The effectiveness of these drugs with
double spraying was against soy-
bean downy mildew 70.5—78.9%,
against Fusarium wilt — 64.2—77.5,
against septoria — 61.0—62.3%.
A slightly lower protective effect of
fungicides was manifested against
soybean Alternaria — 37.1—42.2%.
Obviously, this is due to the high
degree of development of Alternaria,
wide specialization and environmen-
tal plasticity of pathogens. The de-
velopment of bacterial disecases was
effectively restrained by the fungicide
Coside 2000, w.g. — at the level of
67.0.

The results of research show that
the effective restriction of the develo-
pment of soybean diseases has had a
positive effect on its yield. With the

use of fungicides, soybean yield in-
creased by 0.7—1.0 t/ha, or by 21.2—
30.3% compared to the control. The
highest yields were obtained with
the use of fungicides Abacus mk.e.,
1.75 1/ha and Acanto Plus 28 SC,
0.75 1/ha, which provided the highest
protective effect against soybean my-
coses.

CONCLUSIONS

During the years of research, soy-
bean diseases in the Forest-Steppe
zone of Ukraine were dominated by
Alternaria, downy mildew, Fusarium
wilt, Septoria, and bacterial burns,
the degree of development of which
largely depended on weather condi-
tions during the years of research.
Combined modern broad-spectrum
fungicides Abacus m.e., Amistar
Extra 280 SC, s.c., Acanto Plus 28
s.c., Coronet 300 SC, s.c., Impact K,
s.c. in the recommended norms, the
costs effectively limited the develop-
ment of most mycoses. The studied
fungicides provided the highest pro-
tective effect against soybean downy
mildew, the lowest — against Alter-
naria. Fungicide Coside 2000, w.g.
provided high technical efficiency
against bacterial diseases.

Due to the limitation of soybean
diseases, a significantly higher grain
yield was obtained: 0.7—1.0 t/ha
more compared to the control.
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Brunus yurinuais Ha posBUTOK
XBOpo06 i yposkaitHicTb coi
B Jlicocremy Ykpainu

Mera. Jocnioumu epekmugHicmo cy4ac-
HUX yHeiyudie npomu HatnowupeHiuiux
X60p00 coi 6 nepiod secemauii ma ix 6nnuU6
Ha ypoxcatinicme kymemypu 6 Jlicocmeny
Ykpainu. Meropu. ITonvosi, ¢imonamono-

eiumi, crmamucmuyni. JJocniou nposoounu 6
eocnodapcmeax Kuiscoxoi o6nacmi, ujo 6io-
Hocamucs 00 30Hu Jlicocmeny Yxpainu. O6-
NPUCKy8aHHA NOCigié coi Npoeoouny 08iui
6npodosic secemauii y pasu 6ymonizauyis —
nouamox ysiminxs (cmadis 3a BBCH 51—
55) ma ymeopenns 606i6 (cmadis 71—75).
Busnauanu po3sumox x60po6, epexmue-
Hicmo i ¢yHeiyudie, ypojcainicmo Kysv-
mypu. Pesynpratu. Busnaueno Hatibinvui
nowupeni xeopobu coi 6 30wi Jlicocmeny
Ykpainu: anvmeprapios, neporocnopos, gy-
3apiosHe 8’siHeHMs, cenmopios, Oaxmepi-
anvruti onix. Ha éudosuii cknad xeopo6 ma
CMyNiHb iXHb020 PO3BUMKY 3HAYHOI MiPOIO
BNIUBATILL N0200HI YMOBU  Be2emayitinozo
nepiody. Hocnioncysani ¢yreiyuou Abakyc,
MmK.e. (nipaknocmpobin, 62,5 &/n + enoxcuko-
Hason, 62,5 ¢/n), Amicmap Excmpa 280 SC,
K.c. (asoxcicmpo6in, 200 o/n1 + yunpoxorasor,
80 &/n), Axanmo Imoc 28, k.c. (nikoxcicmpo-
6in, 200 o/n + yunpoxonason, 80 2/n), Kopo-
nem 300 SC, k.c. (mpugpnoxcicmpo6in, 100 2/n
+ mebyxonason, 200 ¢/n), a maxox npenapa-
mu Imnaxm K, x.c. (pnympiagon, 117,5 2/n
+ Kapbendasim, 250 2/n) i Kocaiio 2000, e.e.
(eidpoxcud mioi, 350 2/ke) y pekomendosanux
HOPMAX 6UmMpamu egpeKmueHo 00Meiysanu
po3sumox Gimbuiocmi 2pubHUX namozewis.
Haitisuwuii saxucnuil egpexm (69,8—78,9%)
PyHeiyudu nposeunU npomu nepoHOCHopo-
3y coi, Hatinuncuuti (31,7—42,2%) — npomu
anvmeprapiosy. Pyueiyud Kocaiio 2000, 6.z.
06MelNcyBas PO3BUMOK GaKmepianvHux xeo-
pob Ha pisHi 67%. 3acmocysanus dyHeiyu-
0i6 NO3UMUBHO BNIIUHYIO HA YPOHATIHICMD
Kynomypu. 3a60aKu 0OMeHeHHI0 PO3BUIMKY
X80po6 ypoxcaii 3epHa coi 30imbUUBCA HA
21,2—30,3% 3anexHo 6i0 eapianmy 00cri-
0y. BucnHoBKu. 3acmocysanns @yHeiyudie
CYymmMeeo 6NaAUBATI0 HA OOMENEHHS PO3BUM-
Ky HAlnowupeHiuux xeo0po6 coi 8 ymosax
Jicocmeny Yipainu. Edexmusnicmo 0ii do-
CTiONCYBAHUX CyHaCHUX PyHeiyudie npomu
nepoHOCnoposy, Py3apiosHo20 6 THeHHS, cen-
mopiozy cmanosuna 60,2—78,9%. Haiibinvu
epexmueHo  PyHeiyudu  KOHMPOM0EAnU
PO36UIMOK NePOHOCNOPO3Y, MeHUl edeKmus-
HO — po38uUMoK anvmepHapiosy. Obmesncen-
HS X60p006 €O 30 BUKOPUCMAHHA PyHeiLudis
CHPUANO Nid8UL4EeHHIO iT 8poscatiHocmi 6 ce-
pednvomy Ha 0,7—1,0 m/za.
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LﬁB Means and methods

Iennb. Hccnedosamv apgpexmusrocmo
coBpemeHHbIX PyHeuYudo8 npomus Haubo-
Jlee pacnpocmparenHvix 60ne3reii cou 6 ne-
pU00 Becemauuu U Ux AUSHUE HA YPOKCATI-
Hocmo Kynomyput 6 Jlecocmenu Ykpaunol.
Meropnpl. Ilonesvie, gpumonamonozuyeckue,
cmamucmuyeckue. Onvimol nposoouny 6
xossaticmeax Kuesckotil 007., 0mHOCAULUXCS
« 3ome Jlecocrnenu Yepaunvt. Onpuickueanue
n0ce608 cou nposoounu 08axiovl 8 meueHue
secemayuu 6 Hasvl OYMOHU3AUUT — HAYA-
710 yeemenus (51—>55) u o6pasosarue 60606
(71—75). Onpedensnu passumue 6one3Heil,
agppexmusHocmy  Oeticmeus  PyHeuLU008,
ypowatiHocmy  Kymvmypul.  Pe3ymbrarsl.
Onpedenervt Haubonee pacnpocmparerHole
6onesnu cou 6 3owne Jlecocmenu Ykpaumol:
AnbMepHApUo3, NepoHoCnopos, hy3apuos-
Hoe yes0arue, cenmopuos, 6axKmepuanvHolii
oxoz. Ha eudosoii cocmas 6onesetl u cme-
neHv UxX paseumMus 6 3HAYUMeNbHOl Mepe
B7IUANY N0200HDIE YCTIOBUS 6€2eMAlUOHHO20
nepuoda. Vccnedyemvie pyHeuyudv. Abaxyc,
MK.e. (nupaknocmpobun, 62,5 o/n + anokcu-
KoHason, 62,5 2/n), Amucmap xcmpa 280
SC, k.c. (asoxcucmpobun, 200 o/n + yunpoxo-
Hason, 80 2/n), Akanmo Ilnwc 28 k.c. (nuxok-
cucmpobun, 200 o/ + yunpokonason, 80 2/n),
Koponem 300 SC, «.c. (mpugpnokcucmpobu,
100 ¢/n + mebyxonason, 200 &/n), a maxie
npenapamuvt mnaxm K, x.c. (pnympuadpon,
117,5 ¢/n + kapbenoasum, 250 &/n) u Kocaiio
2000, 6.2. (eudpoxcud medu, 350 2/xe) 6 pexo-
MeHO0B8AHHDBIX HOPMAX pacxoda dPgdexmue-
HO 02panUMUBant pazeumue GOTLUIUHCINGA
2pubHbix namozenos. Camviil evicokuil 3a-
wumnolti sgppexm (69,8—78,9%) dpyneunu-
Obl NPOABUNU NPOMUE NEPOHOCNOPO3A COU,
camoiti Huskuii (31,7—42,2%) — npomus
AnbMePHAPU03a, 4Mo umesn Hausblcuiee pas-
sumue no CpasHeHuIo ¢ Opyeumu 6one3HAMI.
Dyneuyud Kocatio 2000 s.e. ozpanuuusan
paseumue 6bakmepuanvhvix 0onesHeil Ha
yposte 67%. [Ipumenerue PyHeuyudos nomno-
HCUMENLHO NOBNUATIO HA YPONATHOCHL COU.
Bnazodaps ozpanudenuro paseumus 6ornes-
Hetl yposxcatl cou ysenuuuncs Ha 21,2—30,3%
6 3ABUCUMOCMU OM BAPUAHMA ONbIMA.
BeiBopbl. IIpumenenue @yHzuuuoos cyuse-
CMBEHHO BIUATIO HA 02PAHUUEHUE PAZBUMUS
Haubonee pacnpocmparertvix 6osne3reti cou 8
yenosusx Jlecocmenu Ykpaunol. dpgpexmus-
HOCMb 0eiicMBUsT UCCTIedYeMbIX COBPEMEHHbIX
PyHeunudo6 npomue nepoHocnoposa, Pysa-
PU03HO20 y8s0aHUe, CenmopUo3a cocmasua
60,2—78,9%. Haubonee sgpdpexmusro @ym-
2UUUObl KOHMPONUPOBATIL PA3BUMUE NepPo-
Hocnopo3a, mexee IpdexmueHo — passumue
anvmeprapuosa. Ozpanuyenue 6one3Heii cou
npu  UCNONL308aAHUU  (PYHIUUUO08 CNOCOO-
CMBOBATI0 NOBbIUUEHUIO ee YPOrATIHOCIU 8
cpeonem na 0,7—1,0 m/ea.
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