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Statement of the problem. Beans are one of the most
important legume crops, which have a wide nutritional value
and are actively used in the diet of the population. Both fully
ripe and immature seeds are used in food, as well as green
beans, which are consumed fresh or after canning.

The high nutritional value of beans is due to the
significant protein content in the seeds, which ranges
from 20-34 %. In terms of amino acid composition, this
protein is close to proteins of animal origin and, depending
on the method of culinary processing, is absorbed by the
human body by more than 75 %. In addition, beans are
characterized by a high content of essential amino acids,
which play a key role in human metabolic processes, and
are also distinguished by good taste. In terms of sown
areas among leguminous crops in world agriculture, beans
rank second after soybeans.

In recent years, beans have ceased to be exclusively
a crop of homestead and small farms and have become
widespread in industrial production, in particular in
agricultural holdings. Along with the expansion of its
cultivation areas, the relevance of the problem of protecting
the crop from diseases has increased.

One of the main factors limiting the production of high
and stable bean yields is the significant number of diseases
of fungal and viral etiology. Phytopathogenic fungi, viruses
and other pathogens are characterized by high variability,
the ability to quickly adapt and adjust to changing
environmental conditions. According to researchers, on
average, up to 15 % of the gross bean harvest is lost due
to disease, and in some years, under favorable conditions
for the development of pathogens, grain losses can reach
50 % or more.

Bean anthracnose is one of the most harmful diseases
of the crop. The disease actively develops at relative
humidity of over 60 %, the presence of droplet moisture
and air temperature within 15-19 °C. Anthracnose causes
particularly significant damage in wet years, when optimal
conditions are created for the mass spread of the pathogen.
Under such conditions, shoots are thinned, bean damage
can reach 75-90 %, yield is reduced to 50 %, and seed
germination is reduced by approximately 33 %. Using
infected seeds for sowing, especially in cold and wet
spring conditions, leads to their rotting or the formation of
weakened, non-viable seedlings.

Symptoms of anthracnose can appear on all above-
ground parts of bean plants throughout the growing

season. On leaves, the disease manifests itself in the form
of brown or dark brown angular spots with a clearly defined
brown border, as well as in the form of necrosis of veins
and adjacent tissues. Necrotic lesions in the form of dark,
depressed stripes form on the stems and petioles. With
severe disease, the stems in the affected areas become
brittle and often break, which negatively affects the general
condition of the plants and their productivity [5, 7].

In the case of damage to young beans, small red-
brown rounded spots appear on their surface, which over
time increase in size and merge with each other. Later, the
spots transform into ulcers, around which a convex, hard
border of red or orange color forms. Penetrating through
the leaves of beans, the anthracnose pathogen infects
the seeds, which as a result harden, shrivel, and become
covered with yellow-brown or black-brown spots of various
shapes and sizes, which significantly reduces their sowing
and marketable qualities [9].

Under conditions of high humidity, a characteristic bright
pink pasty mass of conidial sporulation of the pathogen
forms on the surface of the affected tissues. Ripened
conidia are easily spread through crops by rain and wind,
quickly infecting healthy bean plants and causing further
progression of the disease in agrocenoses.

One of the most common diseases of beans of
fungal etiology in Ukraine is anthracnose. The causative
agent of bean anthracnose is the fungus Colletotrichum
lindemuthianum (Saccardo & Magnus) Briosi & Cavara,
which in the literature is also known under the synonyms
Gloeosporium lindemuthianum Saccardo & Magnus and
Glomerella lindemuthiana Shear [5, 12]. This pathogen
is characterized by significant biological and genetic
variability, which determines its high adaptive capacity and
allows it to relatively quickly overcome the resistance of
bean varieties, the resistance of which is controlled by only
one gene [11].

In the works of Joanna Z. Marcinkowska and Krystyna
Borucka (2001) [1], a clear positive correlation was
established between the level of seed infection with
Colletotrichum lindemuthianum (Sacc. et Magn.) Briosi
et Cav. and the intensity of anthracnose damage to bean
leaves, stems and pods in field conditions. The authors
also emphasize that the conditions of crop cultivation, in
particular agroclimatic factors and the level of agricultural
technology, have a significant impact on the course and
development of the disease [1].
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With significant damage to the bean leaf apparatus by
anthracnose, a sharp deterioration in the photosynthetic
activity of plants is observed, which is accompanied by a
decrease in the accumulation of carbohydrates. According
to the results of research by Brazilian scientists [2],
inoculation of susceptible bean varieties with the 23rd race
of Colletotrichum lindemuthianum (Sacc. et Magn.) Briosi
et Cav. resulted in a decrease in chlorophyll content by
15,2 %, carotenoids by 20,0-30,5 %, and total carbohydrate
content by 28,8 % compared to control plants.

At the same time, a similar negative trend was not
observed in resistant varieties, which indicates the
effectiveness of protective mechanisms in resistant
genotypes.

In case of infection of plants with the anthracnose
pathogen at the early stages of bean growth and
development, complete, i.e. 100 percent, losses of seed
yield are possible. The pathogen is characterized by
extremely wide physiological variability, which poses a
serious threat to the stability of commercial varieties.

Thus, in Brazil alone, about 50 races of the anthracnose
pathogen have been identified, which vary in their level
of aggressiveness and pathogenicity. Such high racial
variability complicates disease control and emphasizes
the need for systematic studies aimed at searching for and
identifying new sources of genetic resistance [3].

The studies of Bigirimana J. and Hofte M. (2001) [4]
emphasize the importance of the stage of plant development
at pathogen inoculation for the manifestation of resistance
of bean varieties to different races of Colletotrichum
lindemuthianum. In particular, it was found that the Prelude
variety was susceptible to infection at the age of 8 days,
but showed resistance at the 12- and 14-day development
phases. This indicates that the level of resistance of
individual bean varieties can vary significantly depending
on the ontogenetic stage of the plants.

The highest variability of populations of Colletotrichum
lindemuthianum (Sacc. et Magn.) Briosi et Cauv. is observed
in Latin American countries, which are considered the
center of origin of common beans. Studying the racial
structure and variability of pathogen populations is a
necessary prerequisite for creating varieties with long-term
and stable resistance. Co-evolution of the pathogen and the
host plant plays a key role in identifying effective sources of
resistance, the use of which in breeding programs allows
obtaining bean varieties with a high level of resistance to
anthracnose [13].

Alam M. and Rudolph K. (1993) [8] in their studies
emphasize that when developing breeding programs to
create bean varieties resistant to anthracnose, primary
attention should be paid to genes for resistance against
races of the pathogen common in a particular region of
crop cultivation. This regionally oriented approach ensures
a more complete disclosure of the biological potential of the
variety and increases its ability to resist the anthracnose
pathogen even under conditions favorable for the
development of the pathogen.

It should be noted that the speed of spread of the
anthracnose pathogen in plant tissues differs significantly
in susceptible and resistant varieties. Cells of resistant
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tissues are able to effectively localize the pathogen within
the focus of infection, which is manifested by a decrease
in the intensity of disease development and limitation of its
spread [9].

Chemical compounds such as tricyclazole and
pyroquilon are known to provide protection against
anthracnose when applied to bean plants. However, their
action is limited to intact plant tissues and does not prevent
the pathogen from developing in already infected areas.

These compounds block the penetration of fungal
hyphae through the epidermis, forcing the pathogen to
grow on the leaf surface. Treated appressoria lose the
necessary mechanical strength to penetrate the cuticle,
which significantly reduces the infectivity of the fungus [10].

One of the most effective and environmentally safe
measures to protect bean plants from anthracnose and
other diseases is to spray crops twice with biofungicides.
The use of biological products not only reduces the level of
chemical load on agroecosystems, but also helps stabilize
the phytosanitary condition of crops. Biofungicides include
live antagonist microorganisms that inhibit the germination
of phytopathogen spores, compete with them for substrate
and space, and thus provide effective protection of plants
from a complex of diseases [6].

Materials and research methodology. Field studies to
assess the resistance of bean varieties were carried out in
the experimental fields of the State Agricultural Enterprise
“Elitne” of the V. Ya. Yuryev Institute of Plant Production of
the NAAS using generally accepted methods.

Results and discussion. One of the determining criteria
for selecting bean varieties for cultivation in a particular
farm is their level of resistance to major harmful diseases,
among which anthracnose occupies a special place. High
or at least stable tolerance of varieties to this disease is an
important prerequisite for the formation of productive and
phytosanitary-resistant agrocenoses, as well as reducing
the need for the use of chemical plant protection products.

Studies to assess the resistance of promising bean
varieties to the anthracnose pathogen were conducted in
the experimental fields of the State Enterprise “Elitne” of
the V. Ya. Yuryev Institute of Plant Production of the NAAS
of Ukraine. The assessment was carried out over several
years, which made it possible to take into account the
influence of different weather conditions and the natural
infectious background on the manifestation of the disease.

According to the results of three-year observations,
it was found that the highest level of resistance to the
anthracnose pathogen was demonstrated by four bean
varieties: Sombrero, Perlyna, Veselka, and Horoz.
Throughout the entire research period (2019-2021), no
visual symptoms of anthracnose were recorded on these
varieties (Fig. 1). Given the high racial variability of the
pathogen and the presence of a significant number of
its physiological races, it is appropriate to note that the
detected resistance characterizes the tolerance of these
varieties precisely to those races of the pathogen that were
present in the agrocenosis during the years of research.

The bean varieties Nespodanka, Dokuchaevskaya,
and Galaktika did not show symptoms of anthracnose
during 2019 and 2020. However, in 2021, minor disease
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Fig. 1. Assessment of resistance of bean varieties to anthracnose, 2019-2021, %

Fig. 2. Symptoms of bean anthracnose

development was recorded on plants of these varieties
(Fig. 2). The level of anthracnose development this year
was 2,0 % with a prevalence of 10,0 %. The intensity of
the lesion was minimal and corresponded to 1 point on the
assessment scale, which indicates the relative resistance
of the specified varieties to the pathogen.

No symptoms of anthracnose were detected on the
Pervomaiska variety in 2019, but the disease was recorded
in 2020 and 2021. The level of disease development
remained low and was 2,0 and 4,0 %, respectively. The
degree of plant damage was estimated at 1 point in 2020
and 2 points in 2021. At the same time, symptoms of

the disease were observed in only 10 % of plants, which
indicates a limited spread of infection within the crop.

The Nadiya variety was characterized by the absence
of anthracnose damage in 2020 and 2021. A small level of
disease development was recorded only in 2019, when the
prevalence of anthracnose was 10,0 %, and the percentage
of development was 8,0 %. The damage score during this
period corresponded to 2, indicating moderate susceptibility
of the variety under certain growing conditions.

In 2020, no symptoms of anthracnose were observed on
the Gothic variety. At the same time, in 2019 and 2021, the
disease development was noted at a level of 12,0 % with a
prevalence of 40,0 and 50,0 %, respectively. The degree of
plant damage in these years was estimated at 1-2 points on
the appropriate scale, which indicates an unstable reaction
of the variety to the infectious load depending on the year
of cultivation and environmental conditions.

Conclusions. The insufficient perfection of the existing
bean assortment, primarily in terms of the level of resistance
to a complex of diseases, in particular to anthracnose, as
well as the limited number of scientific studies aimed at
substantiating the principles of selection of starting material
for breeding crops for resistance to phytopathogens,
determine the high relevance of this direction. An important
problem remains the insufficient study of the nature of the
relationships between plant resistance to diseases and the
main economically valuable traits, in particular, yield, grain
quality, and adaptive properties of varieties.

In addition, the species composition of the most common
and harmful pathogens of bean diseases in different soil
and climatic conditions, as well as the features of their
interaction with host plants, requires in-depth analysis.
The patterns of inheritance of resistance to anthracnose
and other dangerous diseases remain poorly understood,
which complicates the development of effective breeding
programs.

The combination of these factors determines the
need for comprehensive research aimed at creating a
scientifically sound basis for the formation of highly resistant
bean varieties adapted to modern growing conditions and
capable of providing a consistently high level of productivity.
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Poedyntseva A. A., Zhukova L. V., Stankevych S. V.
Anthracnose is a dangerous bean disease

Anthracnose causes the loss of seedlings, deteriora-
tion of the marketable and seed qualities of seeds, and
a decrease in yield. Bean plants are affected by anthrac-
nose throughout the growing season, especially during the
period of bean formation. Angular, brown or dark brown
spots form on the leaves of adult plants. In dry weather, the
affected tissue falls out, resulting in holes. Infected beans
develop wrinkled seeds covered with brownish-dark spots.
If anthracnose infection occurs during the early stages of
bean growth and development, we can expect 100 % loss
of seed yield. The pathogen exhibits wide physiological
variability, which can significantly compromise the resist-
ance of commercial bean varieties. It should be noted that
in susceptible and resistant varieties, the speed with which
the pathogen will spread through plant tissues will differ.
Cells of resistant tissues are able to localize the pathogen
within their limits, which is manifested in a decrease in the
intensity of anthracnose development. The high variability
of the pathogen indicates the complexity of controlling the
development of anthracnose and the importance of con-
ducting research to identify new resistance genes to this
pathogen. Studies to assess the resistance of bean varie-
ties were carried out in the experimental fields of the State
Enterprise “Elitne” of the V. Ya. Yuryev Institute of Plant
Production of the NAAS using generally accepted meth-
ods. Four bean varieties were found to be most resistant to
the anthracnose pathogen: Sombrero, Perlyna, Veselka,
and Horoz. According to the results of three-year stud-
ies, no symptoms of the disease were recorded on them.
Given the high variability of the pathogen and the pres-
ence of a large number of pathogen races, we can only
speak of the high resistance of these varieties to the path-
ogen races that were presented in the 2019-2021 research
years. The bean varieties Nespovanka, Dokuchaevskaya,
and Galaktika were not affected by anthracnose in 2019
and 2020, however, they showed minor disease develop-
ment in 2021. The degree of anthracnose development
on bean plants was minor and corresponded to 1 point
on the damage scale. No symptoms of anthracnose were
detected on the Pervomaiska variety in 2019, but were
recorded in 2020 and 2021. The bean plant damage score
was 1 in 2020 and 2 in 2021. However, only 10 % of the
plants showed signs of disease. The Nadiya variety was
not affected by anthracnose in 2020 and 2021. A minor
percentage of damage was recorded in 2019 at 8 %. The
damage score was 2. The prevalence of anthracnose was
10,0 %. In 2020, no symptoms of disease development
were observed on the Gothic variety. At the same time, in
2019 and 2021, the development of anthracnose on the
variety was 12,0 % with a prevalence of 40,0 and 50,0 %,
respectively.

Key words: resistance,

prevalence.

beans, variety, disease,

MoeauHueBa A. A., XXykoBa J1. B., CtaHkeBu4 C. B.
AHTpakHO3 — HeGe3ne4yHa xBopoba KBaconi

AHTpaKHO3 3yMOBMIOE BWNAfaHHS CXOAiB, MOTiPLUEHHS
TOBAPHWX | HACIHHEBUX SIKOCTEW HACIHHSA, 3HWKEHHS BPO-
*ato. PocnvHm KBaconi ypaxyrTbCsl aHTPakHO30M MPOTAroM
BCbOro nepiogy BereTallii, 0cO6nMBO B nepioa hopmyBaHHS
606iB. Ha nucTkax 4opocnmx pocnnH YTBOPIOKTLCA KyTacTi,
Oypi abo TemHO-Oypi mnaMuW. TkaHuHa, ypaxeHa B CyXxy
noropy, BUNazae, BHacnigoK Yoro yTBOpLooTeCA Aipku. B ypa-
XeHnx 606ax popMyeTbCA 3MOPpLLKYBaTe, nokpute OypyBa-
TO-TEMHVUMW NNSIMaMK HacCiHHSA. AKLO iHgIKyBaHHA POCIUH
30yAHMKOM aHTpaKHO3Y BiAOyBaETbCA HA MOYATKOBUX eTanax
pOCTY Ta PO3BUTKY kBacosi, MoxxeMo ovikysat 100 % BTpatu
ypoxato HaciHHS. [aToreH AeMOHCTPYE LUMPOKY (Pi3ionorivyHy
MIHIUBICTb, SIKa 34aTHa CYTTEBO MOPYLUMTU CTIKICTb KOMEp-
LinHMX copTiB kBaconi. Cnig BigMiTUTK, LLO B CIPUAHATIIMBUX
Ta PEe3UCTEHTHUX COPTIB, LUBMAKICTb, 3 siko 30yaHuK Byae
MOLUMPIOBATUCL TKAHUHAMW  POCAVHM  BiAPI3HATUMETHLCS.
KniTMHW pe3ancTeHTHUX TKaHUH 34aTHI NoKani3yBaTy naToreH
B CBOIX MeXaXx, L0 NPOABSETLCH Y 3HMKEHHI IHTEHCUBHOCTI
PO3BUTKY aHTpakHO3y Brcoka MiHMMBICTb NaToreHy ceig4nTb
Npo CKNagHiCTb KOHTPOIO PO3BUTKY aHTPaKHO3Yy Ta BaXIn-
BiCTb NMPOBEAEHHS AOCNIMKEHb 3 BUSIBMEHHS HOBUX TEHIB
PE3UCTEHTHOCTI 40 AaHoro natoreHy. JocnigkeHHs 3 OLiHKM
CTIVKOCTi COpPTIB KBaACoOi 34iMCHIOBanNyM Ha OCMiAHMUX MONsAx
AN Or «EnitHe» IHcTUTyTY pocnuHHmuTBa iM. B.A. KOp’eBa
HAAHY 3a 3aranbHOMPUIHATMMKU MeToaukamu. HanbinbL
CTiINKUMKU [0 30yAHVKa aHTPaKHO3Yy BUSBUMUCS YOTMPU
copTtu kBaconi: Cambpepo, MNMepnuHa, Becenka ta Horoz. 3a
pesynsratamy TPUPIYHUX JOCNIAKEHb HA HUX He Oyno 3adik-
COBaHO CMMNTOMIB XBOPOOW. BpaxoBytoun BUCOKy BapiaTuB-
HiCTb 30yAHVKa Ta HAasBHICTb BEMNWKOI KiNMbKOCTi pac naToreny,
M1 MOXXEMO FOBOPUTU fMLLIE MPO BUCOKY CTINKICTb LMX COPTIB
00 pac natoreHy, siki 6ynn npeacraeneri B 2019—2021 poku
npoBeaeHHsa pocrnimkeHb. CopTn kBaconi HecnopiBaHka,
[okyyaeBcbka Ta [anakTuka He ypaxyBanucb aHTPakHO30M
y 2019 ta 2020 pp. npote Ha HUX OyB BiAMiYEHWI He3Ha-
YHMIN pO3BUTOK XxBopobu y 2021 poui. CTyniHb pPO3BUTKY
a@HTPaKHO3Y Ha poCrnuHax kBaconi Oyrna He3Ha4yHo i BiAno-
Bigana 1 6any wkanu ypaxeHHs. Ha copri NepBomaricbka
He BUSIBNEHO CMMNTOMIB NposiBy aHTpakHo3y y 2019 pouj,
ofHak 3adpikcosaHo B 2020 Ta 2021 pokax. ban ypaxeHHs
pocnuH kBaconi ctaHoBuB 1y 2020 ta 2 —y 2021 poui. Mpu
ubomy nuwie 10 % pocnuH Manu 03HaKK YparKeHHS XBOPO-
6oto. Copt Hagis He ypaxyBaBcsi aHTpakHo3oM y 2020 Ta
2021 pokax. HesHauHui BiOCOTOK ypaxkeHHsi Oyno 3adik-
coaHo B 2019 poui Ha piBHi 8 %. Bban ypaxeHHs cknaB 2.
MowwmpeHictb aHTpakHo3y cTtaHoBuna 10,0 %. B ymoBax
2020 poky He Byno BigMiYEHO CUMNTOMIB PO3BUTKY XBOPOOM
Ha copTi [oTuka. B Tom e yac y 2019 ta 2021 pokax po3su-
TOK aHTPaKHO3y Ha copTi ctaHoBMB 12,0 % 3a MOLUMPEHOCTI
40,0 Ta 50,0 % BignoeigHo.

KnrouyoBi cnoBa: kBaconsi, copT, XxBopoba, CTilKiCTb,
NOLUMPEHICTb.

[Jama nepwozo Hadxo0xeHHs1 pykornucy 00 eudaHHs: 21.11.2025
LHama nputiHamozao 0o OpyKy pykonucy nicnsi peuyeHsysaHHs: 19.12.2025

LHama ny6nikauii: 31.12.2025
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