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Abstract

Anthracnose caused by Colletotrichum lindemuthianum is one of the most important bean diseases in Iran. In
this study, the presence of disease resistance genes was investigated using 10 pairs of SCAR primers in 12
Iranian bean cultivars. Also, disease symptoms were evaluated based on the intensity index in the greenhouse
condition. Amplification of SCAR markers SAS13, SY20, SZ04 and SB12 indicated the presence of Co-4?,
Co-4, Co-6 and Co-9 resistant genes respectively. Cultivars Akhtar, Derakhshan, Almas, Talash and Koosha
contained Co-4%, Co-4 and Co-6 resistance gene revealed by amplification of SBB14, SC08 and SZ20
markers accordingly. Co-42 gene was detected in Goli and Naz cultivars and Co-4 and Co-42 genes were
present in Pak, Sadri and Khomein cultivars. Co-4? gene that is linked to SH18 marker was observed in
Dorsa and Shokofa cultivars. The presence of Co-2 resistance gene was observed only in Almas cultivar. Co-
5 gene linked to SAB3 marker was only observed in the related differential cultivars. Phenotypic evaluation
for disease symptoms showed that out of 12 cultivars studied, four (Naz, Almas, Dorsa and Shokofa) showed
resistance reaction and two (Akhtar and Goli) were moderately resistant. Based on the intensity of the
disease index, these cultivars were considered relatively resistance. Simultaneous analysis of molecular and
phenotypic data showed that only the two markers of SQ4 and SH18 yielded in amplifying the expected band
in the resistant cultivars Diamond, Shokofa and Dorsa. The results of this study will be beneficial for
producing resistant bean cultivars against anthracnose disease by pyramiding of the resistance genes.
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Table 1. Information’s on sequence characterized amplified region (SCAR) markers linked to anthracnose

resistance genes in common bean used in this study

Marker® Gene Size(bp) Primer sequence Diffrential Annealing
linked cultivar Temperature
to marker (°C)
SQ4 Co-2 1440 F: CCT TAG GTA TGG TGG GAA ACG A Cornell 62.2
R: TGA GGG CGA GGA TTT CAG CAAGTT 79242

SY20 Co-4 830 F: AGC CGT GGAAGG TTGTCAT To 53
R: CCG TGG AAA CAA CAC ACA AT

SCo08 Co-4 910 F: AGA ATG CCT TTAGCT GTT GG To 53.4
R: CAG AGA GGC TAG GCT TAT CG

SAS13  Co-4? 950 F: CAC GGA CCG AAT AAG CCA CCA ACA G2333 65.5
R: CAC GGA CCG AGG ATA CAG TGA AAG

SH18 Co-4? 1100 F: CCA GAA GGA GCT GAT AGT ACT CCA (2333 69
CAAC
R: GGT AGG CAC ACT GAT GAA TCT CAT
GTT GGG

SBB14 Co-42 1050 F: GTG GGA CCT GTT CAAGAA TAATAC G2333 58.4
R: GTG GGA CCT GGG TAG TGT AGA AAT

SAB03 Co-5 400 F: TGG CGC ACA CAT AAG TTC TCA CGG Tu 58.3
R: TGG CGC ACA CCA TCA AAA AAG GTT

SZ20 Co-6 845 F: ACC CCT CAT GCAGGTTTT TA AB136 54.1
R: CAT AAT CCATTC ATG CTC ACC

SZ04 Co-6 567 F: GGC TGT GCT GAT TAATTC TGG AB136 52
R: TGC TCA TTT TAT AAT GGA GAA AAA

SB12 Co-9 350 F: CCT TGA CGC ACC TCC ATG P1207262 525

R: TTG ACG ATGGG TTG GCC

Source: Bean Improvement Cooperative (2018)
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Table 2. Analysis of variance for disease severity
index of 12 bean genotypes in response to C.
lindemuthianum

Source of Variation DF Mean squers
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Fig. 2. Anthracnose symptoms on the leaves and
stems of susceptible Khomen bean cultivar

2 G T bl s Bl g, o S5, S e
oo 3l ol @Lﬁ (YIS Lus 8l b fw
@»db\jﬁ‘fﬁi&bé)l}qub:)y
UL SOVGEN W wf\.t_:.a ol (Vg ) i sls ls
CJJ._J:L_’(JL_v clﬁj&.ﬂ cL.u).) ‘J»L‘J\) V_;J )L@J; 6)%
-L*&)Jf.YU(‘}UVEJ)JJMJJ\OWLSJLaﬁum;u
jf}‘r}))b.mﬁ)‘}r)uﬁa}jgjb (ww‘r.a)))b
Olsme an Ay OF 580 (ghlaw jasli us b IS
Q\)JQ&M&)J)M)JQVU&SQrj)JJM)J
QM\«&\@Q}QrUJ\.xﬁgﬂww
ol il ol e la Cud Bl 5l gl e
e sl Bl O 5l ealizad b o Sls anmlis
6‘)—’ (VJL&) S E Y ('.;_w.s: cjjf S L] (LSD) )‘.3
4S (colorBlindness) < slacsS, 51 13 yad o
e ol 53 A eslil 3l o SO, 58 513 il
wM(f)aij}ijw)JJ(a)AJ)jéLg

195



...Colletotrichum Alp s Srr Cwglae gl L:a_,.‘ ¢L§,| ‘)‘QSL‘ dil...u. 0K e

Akhtar Almas Derakhshan Dorsa Goli Khomein Koosha Naz Pak Sadri Shekofa Talash
100 2 a
a a
. b Treat
o Akhtar
B Aimas
c Derakhshan
- 4 Dorsa
c
= Goli
> 50
o da Khomein
§ € Koosha
- | - Naz
Pak
B <o
25 I f Shekofa
‘ I f [
o B (EES I— . .
DSl D DSl D DSl 1D DSl D DSl D DSl D DSl D DSl D DSl D DSl D DSl D DSl D

Disease indexs

Sl sled 03,17 Sl am s 555851 5T golew St ls Cdd G Kile alis ¥ S
Fig. 3. Mean Comparison of anthracnose disease severity and infection indices of 12 Iranian bean cultivars
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Fig. 4. Agarose gel electrophoresis profiles obtained from polymerase chain reaction with SZ04 primer in bean
cultivars. 1-Akhtar 2- Derakhshan 3- Goli 4- Naz 5- Almas 6- Dorsa 7- Pak 8- Shekofa 9- Sadri 10- Talash 11-
Kosha 12- Khomein 13- Positive control (AB136) 14- Negative control
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Fig. 5. Agarose gel electrophoresis profiles obtained from polymerase chain reaction using SQ4 primer in bean
cultivars. 1-Akhtar 2- Derakhshan 3- Goli 4- Naz 5- Almas 6- Dorsa 7- Pak 8- Shekofa 9- Sadri 10- Talash 11-
Kosha 12- Khomein 13- Positive control (Cornell79242) 14- Negative control
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Fig. 6. Agarose gel electrophoresis profiles obtained from polymerase chain reaction using SAB03 primer in bean
cultivars. 1-Akhtar 2- Derakhshan 3- Goli 4- Naz 5- Almas 6- Dorsa 7- Pak 8- Shekofa 9- Sadri 10- Talash 11-
Kosha 12- Khomein 13- Positive control (TU) 14- Negative control
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Table 3. Disease reaction and molecular detection of C. lindemuthianum

differential bean genotypes

Ly

resistant genes in lIranian and

SCAR markers and genes linked to them

SQ4 SC08 SY20 SHi18

SBB14 SAS13 SABO03 Sz04 SZ20 SB12

Cultivars Response  Co-2 Co-4 Co-4 Co-42 Co-4> Co-4> Co5 Co6 Co6 Co9
Naz R - - + - + + - + - +
Almas R + + + - + + - + + +
Dorsa R - - + + - + - + - +
Shekoofa R - - + + - + - + - +
Akhtar MR - + + - + + - + + +
Goli MR - - + - + + - + - +
Derakhshan S - + + - + + - + + +
Pak S - + + - + + - + - +
Sadri S - + + - + + - + - +
Talash S - + + - + + - + + +
Kosha S - + + - + + - + + +
Khomein S - + + - + + - + - +
CORNEL79242 R + - - - - - - - - -
To R - + + - - - - - - -
G2333 R - - - + + + - - - -
Tu R - - - - - + - - -
AB136 R - - - - - - - + + -
PI1207262 R - - - - - - - - - +

R Resistant, MR Moderately Resistance, S Susceptible
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