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RESISTANCE OF PHASEOLUS VULGARIS L.
ACCESSIONS TO RACES 2
AND 7 OF COLLETOTRICHUM LINDEMUTHIANUM
AS A BASIS FOR AGROBIODIVERSITY CONSERVATION

The common bean (Phascolus wilsaris L.) is an important grain legume crop with high nutritional, economic
and genetic value. Anthracnose, caused by Colletotrichum lindemuthianum, is one of the most destructive diseases
of this crop, and the high race variability of the pathogen complicates the selection of resistant breed-
ing material. The aim of this study was to evaluate the resistance of 10 bean accessions and 2 control
samples to races 2 and 7 of C. lindemuthianum under greenhouse conditions. The scientific and practical
significance of the work lies in identifying accessions suitable for breeding, hybridisation and the conser-
vation of bean agrobiodiversity. Seeds provided by Michigan State University were used, while MDRK
and MICH served as control samples. Inoculation was carried out separately for each pathogen race, and
the degree of plant infection was assessed visually using the CIAT 1-9 rating scale. The results showed
that most of the tested accessions demonstrated resistance to anthracnose; the control samples MDRK
and MICH were susceptible, whereas Beluga showed only mild symptoms. The value of the study is that
it confirms the importance of multi-race screening in phytopathological evaluation. The practical signifi-
cance of the results is the selection of resistant genotypes for further breeding work.

Keywords: Common bean, anthracnose, Colleotrichum ~lindemuthionum, — resistance, —agrobiodiver-
sity.
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Phaseolus vulgaris L. yariaepinin, Colletotrichum lindemuthianum 2 xoane
7 HaciAAepiHe TO3IMAIAIT arpo6MoaryaHTYPAIAIKTI caKTayAbIH, HETi3i peTiHAe

Koaimri ypme Oypuwak, (Phascolus wilsaris L)  TaFamAbIK, LWIApyallibIAblK, >XOHE TeHEeTMKAAbIK,
MaHbl3bl XKOFapbl ASHAI-OYpPLLAKTbI AAKbIAAAPABIH 6ipi GOAbIM TabbiraAbl. BYA AaKbIA YLLIiH eH KayinTi
aypyAapabiH - 6ipi —  Colletotrichum  lindemuthianum ~ CaHbIpayKyAafbl — KO3AbIpaTblH — aHTPAKHO3,  aA
KO3AbIPFbILITbIH HOCIAAIK ©3repriwTiri Te3iMAi 6acTankpl MaTEPUAAAbI AYPbIC TaHAAYAbI KMbIHAATaAbI.
3epTTeyAiH MakcaTbl XKbIAbIKaM >KaFAanibiHAQ ypme OypuiakTbid 10 yArici MeH 2 6GakblAay YATICiHiH
C. lindemuthionum=-HbIH, 2 >KOHE 7 HOCIAAEPIHE TO3IMAIAIriH 0Oararay 060AAbl. KYMbICTbIH FbIAbIMM
>KOHE MPAKTMKAAbIK, MaHbI3bl CEAEKLIMSIFa, OYAAHAACTbIPYFa >KOHEe arpoOMOaAyaHTYPAIAIKTI cakTayra
>KapamAbl Te3iMAl (hopmarapAbl aHbiKTayMeH 6arAaHbiCTbl. 3epTtreyae Michigan State University
YCbIHFaH TYKbIMABIK, MaTepmaa namaasaHbiaabl, aA MDRK >keHe MICH 6Gakbinay yAriaepi peTiHae
aAbIHAbI. IHOKYASILIMS NMAaTOreHHiH apOip HOCIAI BOMbIHLLIA XXEeKe XKYPri3iAin, OCIMAIKTEPAIH 3aKbIMAAHY
popexeci CIAT 1-9 6anabiK, WKaAacbl OOMbIHILA BM3yaAAbl 6aranaHAbl. HoaTukeciHAE YAFIAEpAiH
6acbiM GeAiri aHTpakHo3Fa Te3imaiaik kepceTTi; MDRK >xaHe MICH 6akpiaay yAriaepi cesimTan 60AADI,
aA Beluga copTblHAa Tek 9ACI3 cMMITOMAApP 6aikaAAbl. 3ePTTEYAIH KYHABIAbIFbI MAaTEPHMaAAbI GipHelle
HOCiA GoMblHIIA Gararay KaXKeTTIAINH Asaeapeyae. HoTuxxeaepAiH MpakTMKaAbIK, MaHbI3bl TO3IMAI
reHOTUNTEPAI KeNiHIi CeAEKLMSIABIK, )KYMbICTapFa YCbIHYMEH aKbIHAQAQAbI.

Tyiin  ce3aep: «koaimri ypme Oypwak, aHTpakHO3, Colletotichum  lindemuthionum,  TO3IMAIAIK,
arpo6MoaAyaHTYPAIAIK.
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YcroitumBoctb 06pasuos Phaseolus vulgaris L. k pacam 2
u 7 Colletotrichum lindemuthianum xak ocHoBa coxpaHeHus arpo61opa3Hoo6pasus

®acoab obbikHoBeHHas (Phaseolus vulgaris L.) aBAseTcs BaxxHOM 3epHOG060BOM KYAbTYPOW, MMe-
loLlei NULLEBOE, XO3SMCTBEHHOE 1 reHeTndeckoe 3HaveHne. OAHOM 13 Hanboaee onacHbix 6oae3Hei
KYAbTYpPbI SIBASE€TCSl aHTPakHO3, BbidbiBaemblii Colletotrichum lindemuthianum, Bbicokast pacoBasi u3-
MEHUYMBOCTb KOTOPOro 3aTpPyAHsIET MoABOP YCTOMUMBOrO MCXOAHOrO MaTepuasa. Lleabio nccaepoBa-
HMS 6blAa oLeHKa ycTonumnBocT 10 06pas3uoB hacoAm M 2 KOHTPOAbHbIX 06pa3LoB K pacam 2 u 7
C. lindemuthianum B TenAnuHbIX ycAoBusIX. HayuHas 1 npaktuyeckas 3Ha4MMOCTb paboThbl CBSA3aHa C
BbISIBAEHMEM (POPM, MPUTOAHDBIX AASI CEAEKLIMM, TMOPUAM3ALMM 1 COXPaHeHUs arpobuopasHoobpasus
hacoamn. B nccaepoBaHMM MCMOAB30BaAM CEMEHA, NMPeAOCTaBAeHHble Michigan State University; MDRK
1 MICH npumeHsiAM Kak KOHTPOAbHble 06pasibl. MHOKYASILMIO NMPOBOAMAM OTAEABHO AASI KQXKAOW
pachbl MaToreHa, NMoCAe Yero CTeneHb Nopa>keHmnsl PACTEHWI OLLEHUBAAM BU3YaAbHO Mo ikase CIAT 1-9.
YCTaHOBAEHO, YTO GOABLUMHCTBO MCCAEAOBAHHbIX 06PasLIOB MPOSIBUAM YCTOMUMBOCTb K aHTPAKHO3Y;
KOHTPOAbHble MDRK 11 MICH 6biAn BocnprmmumebiMm, a Beluga nokasasa TOAbKO cAabble CUMMITOMBbI.
LleHHOCTb MCCAEAOBAHMSI COCTOMUT B MOATBEPXKAEHMN HEOBXOAMMOCTH MHOrOPACOBOM OLEHKM MaTepu-
aAa. MNpakTuueckoe 3HaueHe Pe3yAbTATOB 3aKAIOHAETCs B 0TOOPE YCTONUMBBIX TEHOTUIMOB AAS AAAb-

HeMnLen CeAeKLMOHHOM paboTbl.

KaroueBble caoBa: hacoab 0b6bikHOBeHHast, aHTpakHo3, Colletotrichum lindemuthianum, yctoitun-

BOCTb, arpo6uopasHoobpasue.

Abbreviations and symbols

CIAT — International Center for Tropical Agri-
culture; MSU — Michigan State University; R — re-
sistant; S — susceptible.

Introduction

The common bean (Phaseolus vulgaris L.) oc-
cupies an important place in global agriculture as a
valuable legume crop, serving as a source of plant
protein, dietary fibre, vitamins, minerals, and other
bioactive compounds [6].

Alongside its food value, the common bean is
characterised by significant genetic diversity, which
is widely utilised in breeding for productivity, adapt-
ability, and resistance to diseases and other stress
factors [1]. The Bean Breeding and Genetics pro-
gramme at Michigan State University, in particular,
focuses on developing high-yielding bean varieties
of various commercial classes that combine resis-
tance to diseases and stresses with good agronomic
traits (Michigan State University, n.d.).

Among bean diseases, anthracnose, caused by
the fungus Colletotrichum lindemuthianum, is one
of the most significant. According to Michigan State
University Extension, anthracnose is among the
most economically significant bean diseases and
can significantly reduce crop yield [16]. The disease
affects leaves, stems, petioles, pods, and seeds, and
in severe cases leads to a deterioration in seed qual-

ity and significant yield losses [11, 26]. Anthracnose
poses a particular threat to bean collection samples,
as seed infection and high plant susceptibility hinder
the maintenance of populations and the long-term
conservation of valuable genotypes [11].

One of the key characteristics of C. lindemu-
thianum is its high pathogenic variability. A large
number of physiological races of the pathogen have
been described for beans, and their differentiation is
based on a standard set of differential varieties [9,
23, 26]. Studies conducted in various regions have
shown significant diversity among pathogen popula-
tions in terms of virulence and molecular character-
istics, which substantially complicates breeding for
resistance and requires a multi-race evaluation of
the breeding material [3, 14, 18, 20].

The search for bean resistance genes against
anthracnose has been ongoing for many years and
remains one of the key areas of breeding and phyto-
pathological research. During this period, numerous
resistance genes and loci have been identified and
mapped, their inheritance patterns studied, and links
established between individual genes, resistance
clusters and the racial composition of the pathogen
[5, 7, 10, 17]. Alongside classical genetic studies,
QTL analysis, genome-wide association studies
(GWAS) and meta-QTL approaches have been ac-
tively employed in recent years, enabling a deeper
understanding of the genetic architecture of resis-
tance and the identification of new promising ge-
nomic regions [8, 13, 19, 21, 25]. The multifaceted
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nature of these studies indicates that bean resistance
to anthracnose has a complex genetic basis and re-
quires a comprehensive approach when evaluating
breeding material [12, 17, 15, 19].

In this regard, evaluating the resistance of sam-
ples to only one pathogen race may be insufficient
and lead to an overestimation of the breeding mate-
rial. The use of several physiological races allows
for a more accurate identification of sources of re-
sistance, promising donors and genotypes of interest
for practical breeding [2, 4, 22, 26].

Against the backdrop of increasing demands for
the environmental safety of agriculture and the need
to preserve the crop gene pool, anthracnose-resis-
tant varieties acquire dual value: on the one hand, as
source material for breeding; on the other, as more
suitable for preservation in collections and further
use in sustainable crop production [1, 15, 24].

In this context, investigating the response of
bean samples to several races of C. lindemuthianum
is of considerable interest both for plant pathology
and for the breeding and conservation of agrobiodi-
versity [3, 12, 22]. The aim of the study was to as-
sess the resistance of 10 bean samples and 2 control
variants to races 2 and 7 of Colletotrichum lindemu-
thianum under greenhouse conditions and to iden-
tify forms with potential for further breeding work
and the conservation of agrobiodiversity.

Despite extensive research on common bean
anthracnose, the response of the present Michi-
gan State University-derived accession set to races
2 and 7 of C. lindemuthianum requires targeted
evaluation. The object of this study is common
bean accessions and control samples grown under
greenhouse conditions. The subject of the study is
their phytopathological response to artificial in-
oculation with C. lindemuthianum races 2 and 7.
The research hypothesis is that individual acces-
sions will maintain resistance to both races and
can therefore be considered promising material for
breeding and agrobiodiversity conservation. The
main tasks were to grow seedlings, conduct sepa-
rate inoculation with each pathogen race, assess
disease symptoms according to the CIAT 1-9 scale,
compare the reactions of all samples, and identify
resistant genotypes. The study used greenhouse ex-
perimentation, artificial inoculation, visual phyto-
pathological assessment and comparative analysis.
The scientific novelty of the work lies in the multi-
race screening of this specific set of accessions and
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in linking the results with the practical preservation
and use of bean agrobiodiversity.

Materials and methods

The study involved 10 samples of common
bean (Phaseolus vulgaris L.) provided by Michigan
State University, including breeding lines, varieties,
and control samples: B24218, K22604, N22616,
CHARRO, B24219, BELUGA, ADAMS, KONA,
BLACK PEARL, EIGER, as well as two control
samples — MDRK (control), MICH (control) (Mich-
igan State University, n.d.).

Seeds were sown in growing containers using
the standard substrate SyperMix Peat Moss and
Perlite Mix from Michigan Grower Products Inc.
Once the plants had reached the seedling stage suit-
able for artificial infection (10-12 days), inoculation
was carried out by spraying, followed by incubation
in a specially equipped mist chamber conducive to
disease development. The experimental design for
assessing the resistance of bean samples to races 2
and 7 of Colletotrichum lindemuthianum is shown
in Figure 1. Plants were inoculated by spraying a
conidial suspension onto leaves and stems, then
maintained under high humidity (>80%) in a mist
chamber for a minimum of three days. Resistance
was assessed in the seedling and young plant stages
following artificial inoculation with the pathogen.

Two physiological races of the bean anthracnose
pathogen — races 2 and 7 of Colletotrichum linde-
muthianum — were used to assess resistance. Each
race was studied separately. Inoculation was carried
out separately for each pathogen variant, which al-
lowed the reaction of each sample to a specific race
to be assessed and forms with broader resistance to
be identified [23].

Artificial infection of plants was carried out by
applying an inoculum of the pathogen to the above-
ground parts of the plants. The approach involving
artificial inoculation followed by exposure of plants
to high humidity conditions is widely used in screen-
ing beans for resistance to anthracnose [16, 22, 26].
Following inoculation, the plants were placed in
high-humidity conditions necessary for the success-
ful development of the infection and the manifesta-
tion of disease symptoms. The use of a mist cham-
ber/high-humidity chamber is in line with modern
approaches to the phytopathological screening of
beans [16, 22].
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Figure 1

Scheme of the experimental study of resistance of Phaseolus vulgaris L. samples to races 2 and 7 of Colletotrichum lindemuthianum
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The resistance of bean samples to anthracnose
caused by Colletotrichum lindemuthianum was as-
sessed under greenhouse conditions at the early
stages of plant development using the standard
CIAT 1-9 scale developed by A. van Schoonhoven
and M.A. Pastor-Corrales, 1987. Two physiological
races of the pathogen, race 2 and race 7, were used
as inoculum, and inoculation was carried out sepa-
rately for each race to evaluate the reaction of each
sample to a specific pathotype. Plant response was
assessed visually after the appearance of disease
symptoms on the hypocotyl, cotyledon leaves, and
other above-ground parts. When interpreting the re-
sults, the severity of infection, the location of symp-
toms, and the general condition of the plant were
considered. According to the CIAT scale, scores of
1-3 indicated resistant samples, 4—6 moderately re-
sistant samples, and 7-9 susceptible samples [24].
Samples showing slight or no damage upon inocula-
tion with both races were considered resistant and
promising for further selection. Samples with pro-
nounced symptoms of damage were classified as
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susceptible. Particular attention was paid to forms
capable of maintaining resistance to both races of
the pathogen, as it is precisely such genotypes that
are of greatest interest for hybridisation and sub-
sequent use in agrobiodiversity conservation pro-
grammes [12, 22].

The results were evaluated on the basis of vi-
sual phytopathological analysis, comparing the re-
sponse of all samples studied to each pathogen race.
The main objective was to identify genotypes with
a resistant response and to detect samples exhibit-
ing reduced resistance under greenhouse conditions.
Comparisons were carried out separately for the re-
action to race 2, the reaction to race 7, and overall
resistance to both races. This approach enabled the
identification of samples showing promise for fur-
ther breeding, hybridization, and the conservation of
agrobiodiversity.

The methodological scheme of the study includ-
ed the following elements: the research question was
whether the tested bean accessions differ in their
resistance to races 2 and 7 of C. lindemuthianum;
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the hypothesis was that several accessions would
remain resistant to both races; the main stages were
seed sowing, seedling growth, preparation of inocu-
lum, separate inoculation with each race, incuba-
tion under high humidity, symptom assessment, and
comparative interpretation of results. The methods
consisted of greenhouse cultivation, artificial infec-
tion, visual scoring according to the CIAT scale and
comparative phytopathological analysis. The main
research result expected from this methodology was
the identification of resistant and susceptible sam-
ples for further breeding use.

Results and discussion

Studies were conducted under greenhouse con-
ditions on the cultivation of bean seedlings and the
subsequent assessment of their resistance to an-
thracnose. In the initial stage, seeds of the genotypes
under study were selected and sown, after which the
plants were grown to the seedling stage. Next, an
inoculum of the anthracnose pathogen was prepared
and the plants were artificially infected. The experi-
mental design comprised the following main stages:
sowing of genotypes, seedling growth, preparation
of the inoculum, inoculation of plants, incubation

Figure 2

under high-humidity conditions, and subsequent as-
sessment of symptoms on the CIAT scale (1-9) with
photographic documentation of lesions.

The greenhouse inoculation experiments showed
that the bean samples under investigation differed in
the degree of damage when infected with races 2
and 7 of Colletotrichum lindemuthianum.

Overall, the majority of the genotypes studied
demonstrated high resistance to the anthracnose
pathogen. When infected by both race 2 and race
7 of C. lindemuthianum, the majority of samples
showed no symptoms or only minimal symptoms,
suggesting that these forms are promising candi-
dates for further selection.

An assessment of the resistance of 12 bean
samples to races 2 and 7 of C. lindemuthianum, us-
ing the CIAT 1-9 scale, revealed that 9 genotypes
were resistant to both races of the pathogen. These
include B24218, K22604, N22616, CHARRO,
B24219, ADAMS, KONA, BLACK PEARL and
EIGER. These samples were rated 1 on the CIAT
scale, which corresponds to the absence of visible
disease symptoms on all parts of the plant. This in-
dicates strong resistance to races 2 and 7 of C. linde-
muthianum and confirms the high breeding potential
of these varieties as source material for further work.

Seeds of common bean (Phaseolus vulgaris L.) genotypes provided by Michigan State University and used in the
anthracnose resistance evaluation: A — seeds, B — sowing seeds

&
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When infected with race 2, the majority of the
material studied showed weak symptom develop-
ment, indicating a favourable response to the patho-
gen and allowing these samples to be considered
promising for further selection. A similar pattern
was observed with race 7: most samples maintained
good resistance.
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The lowest resistance was found in the control
samples MDRK and MICH, which recorded a dam-
age score of 9 on the CIAT scale. These variants
were characterised by pronounced tissue necrosis
and damage to leaves, petioles, stems, and branches,
corresponding to high susceptibility to both races of
the pathogen. The BELUGA sample occupied an
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intermediate position: it exhibited mild symptoms
corresponding to 2 points on the CIAT scale, which
may indicate partial resistance.

The obtained results are consistent with the lit-
erature data on the high pathogenic variability of
Colletotrichum lindemuthianum and the race-specif-
ic nature of bean resistance to anthracnose. To reli-
ably assess the bean gene pool, it is important to use
several physiological races of the pathogen, as this
approach allows the identification of samples with a
broader spectrum of resistance.

From a practical point of view, samples resis-
tant to two races are of increased breeding value.
They can be used as resistance donors in hybridi-
sation programmes, as well as source material for
developing varieties less reliant on chemical control
methods. Thus, such forms are significant not only
for breeding but also for the greening of bean culti-
vation technologies.

There is particular interest in such research
within the North American context. According to
American phytopathological and university sources,
bean anthracnose in the US remains a significant
disease of dry beans, particularly due to seed-borne
infection and the disease’s dependence on cool,
damp weather. For the state of Michigan, one of the
leading centres for dry bean production in the US,
even local outbreaks of anthracnose have not only
phytopathological but also economic significance.

The use of samples obtained from Michigan
State University makes the results of this study par-
ticularly relevant for the practical selection of resis-
tant breeding material. The identification of resistant
genotypes in this experimental design can serve as
a basis for further work on hybridisation and the
development of varieties that combine resistance to
anthracnose with other economically valuable traits.

Table 1

Based on the results of the assessment of the
resistance of 12 bean samples to races 2 and 7 of
Colletotrichum lindemuthianum on the CIAT 1-9
scale, presented in Table 1, it was established that
the majority of the genotypes studied exhibited high
resistance to the anthracnose pathogen.

Of the 12 samples studied, 9 genotypes were
found to be resistant to both races of the pathogen.
These include: B24218, K22604, N22616, CHAR-
RO, B24219, ADAMS, KONA, BLACK PEARL
and EIGER. These samples were rated 1 on the
CIAT scale, corresponding to the complete absence
of visible disease symptoms on all parts of the plant.
This indicates a marked resistance to races 2 and 7
of C. lindemuthianum and confirms the high breed-
ing potential of these varieties as source material for
further work.

At the same time, two control samples — MDRK
and MICH - showed susceptibility to both races of
the pathogen. They were recorded as having a dis-
ease score of 9, characterised by severe necrosis af-
fecting more than 25% of the plant’s tissues, with
damage to leaves, petioles, stems, and branches,
which in some cases leads to the death of the plant.
The data obtained confirm the high susceptibility
of these control varieties and demonstrate the pro-
nounced pathogenicity of the strains used.

The BELUGA sample occupied a special posi-
tion. Despite the absence of severe damage, it exhib-
ited minor symptoms of the disease, corresponding
to 2 points on the CIAT scale. This manifested as
the presence of small, sunken reddish spots on the
main vein on the underside of the leaf. Consequent-
ly, according to the CIAT scale, this sample can be
classified as resistant; however, the presence of mild
symptoms indicates partial resistance and the need
for further study.

Results of the assessment of bean samples’ resistance to races 2 and 7 of Colletotrichum lindemuthianum on the CIAT 1-9 scale (van

Schoonhoven & Pastor-Corrales, 1987)

No. o fi;zgi)ﬁen Razce RE;CC Disease symptoms
1 B24218 R R Grade 1. No visible disease symptoms on any part of the plant.
2 K22604 R R Grade 1. No visible disease symptoms on any part of the plant
3 N22616 R R Grade 1. No visible disease symptoms on any part of the plant
4 CHARRO R R Grade 1. No visible disease symptoms on any part of the plant
5 B24219 R R Grade 1. No visible disease symptoms on any part of the plant
6 MDRK control S g Grade 9. Severe necrosis in over 25% of plant tissue; lesions on leaves, petioles, stem

and branches; possible plant death.
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Continuation of the table

No. o figzlﬁen Razce Re;ce Disease symptoms
7 BELUGA R R (()};?;I;Vz.s ,S;:;lslt;;%v rirtllrlni;;é)rsl;?r\l/;tﬁ;igish lesion on the primary vein on the underside
8 ADAMS R R Grade 1. No visible disease symptoms on any part of the plant
9 KONA R R Grade 1. No visible disease symptoms on any part of the plant
10 BLACK PEARL R R Grade 1. No visible disease symptoms on any part of the plant
11 EIGER R R Grade 1. No visible disease symptoms on any part of the plant

12 MICH control S S

Grade 9. Severe necrosis in over 25% of plant tissue; lesions on leaves, petioles, stem
and branches; possible plant death.

The assessment thus carried out showed that the
material under investigation is generally character-
ised by a high level of resistance to anthracnose. The
most valuable are the nine samples that showed no
visible signs of the disease when infected with both
races of the pathogen, while BELUGA may be con-
sidered resistant with mild symptoms. These sam-

Figure 3

ples are of practical interest for further selection,
hybridisation and artificial pollination with the aim
of creating new resistant bean varieties. The control
samples MDRK and MICH confirmed their suscep-
tibility, whilst the BELUGA sample stood out as a
form with mild symptoms of the disease, requiring
further study.

Development of anthracnose symptoms on young bean plants 12 and 15 days after inoculation with Colletotrichum

lindemuthianum

Day 15

Day 12

Figure 3 clearly illustrates the progression of
anthracnose in young bean plants following in-
oculation with Colletotrichum lindemuthianum. It
was found that on the 12th day after infection, the
symptoms of the disease were mild and manifested
primarily as small dark spots on isolated areas of
the leaf surface. By the 15th day, the severity of the
infection had increased: the spots became more no-
ticeable, grew in size and took on a more distinct
necrotic character. The observed dynamics confirm
the gradual development of the pathological pro-
cess and indicate the progression of the infection
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over time. Such visual changes are consistent with
the general pattern of anthracnose development and
may serve as further confirmation of differences in
the samples’ response to infection.

Thus, greenhouse assessment of resistance to
races 2 and 7 of C. lindemuthianum can be consid-
ered an important step in the scientifically grounded
management of bean agrobiodiversity. It contributes
simultaneously to phytopathological monitoring,
primary selection, and the more reliable conserva-
tion of the crop’s genetic resources. From a prac-
tical breeding perspective, samples showing resis-



A.D. Dukenbayeva, H. Awale

tance to both races are of particular value, as they
may serve as donors of resistance in hybridisation
programmes and as source material for the develop-
ment of varieties less dependent on chemical protec-
tion. Therefore, such forms are important not only
for breeding purposes, but also for the advancement
of more environmentally sustainable bean cultiva-
tion technologies.

This type of research is especially relevant in the
North American context. In the state of Michigan,
one of the major centres of dry bean production in
the USA, even local outbreaks of anthracnose are
important not only from a phytopathological stand-
point, but also in economic terms. The inclusion of
samples obtained from Michigan State University
further increases the practical significance of this
study for the identification and selection of resistant
source material.

Conclusion

As a result of greenhouse assessments of the re-
sistance of 12 bean (Phaseolus vulgaris L.) samples
to races 2 and 7 of Colletotrichum lindemuthianum,
it was established that the material studied is gener-
ally characterised by a high level of resistance to the
anthracnose pathogen. It was found that 9 samples
exhibited resistance to both races of the pathogen
and showed no visible symptoms of infection, indi-
cating their high breeding value. The control sam-
ples MDRK and MICH proved susceptible to infec-
tion, whereas the BELUGA sample demonstrated
mild symptoms and may be considered resistant
according to the CIAT scale, although it requires
further study.

The use of two physiological races of the
pathogen allowed for a more objective assessment
of the response of the genotypes under study and
confirmed the necessity of multi-race testing in the
phytopathological characterisation of bean breeding
material. This approach is of fundamental impor-
tance for identifying forms with a broader spectrum
of resistance and for enhancing the reliability of se-
lection in the breeding process.

The identified resistant accessions are of practi-
cal interest as resistance donors for further hybridi-
sation, artificial pollination, and the creation of new
bean varieties adapted to conditions where anthrac-
nose is prevalent. The results obtained highlight the
importance of a comprehensive assessment of the
bean gene pool for the conservation, rational use,
and scientifically sound management of the crop’s
agrobiodiversity. The practical implementation of
these results may include the use of the identified re-
sistant accessions as donor material in breeding pro-
grammes aimed at developing bean varieties with
stable resistance to anthracnose. Further research
should include testing these accessions against ad-
ditional physiological races and evaluating their ag-
ronomic traits under field conditions.
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