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Abstract

The fungus Rhizoctonia solani Kiihn is considered one of the major pathogens causing root rot in the
common bean (Phaseolus vulgaris L.). Due to the soil-borne nature of the pathogen, its control
through chemical methods is difficult to achieve. Therefore, the use of alternative management
strategies, particularly the deployment of resistant cultivars, can be effective in reducing the impact of
the disease. The objective of this study was to investigate the response of eight bean cultivars to R.
solani under greenhouse conditions. In the 2022-2023 crop years, bean fields in Lorestan Province
were monitored, and samples were collected from plants showing symptoms suggestive of infection.
Isolation and purification of fungal isolates were conducted under laboratory conditions, and their
pathogenicity was evaluated on bean seedlings. The isolate demonstrating the highest pathogenicity
was selected and identified based on its morphological features and sequencing of the internal
transcribed spacer (ITS) region. The impact of this isolate on different bean cultivars was examined.
The experiment was conducted in a completely randomized design with three replications. Thirty days
after planting, plant growth parameters and disease severity were measured in the studied cultivars.
Results from colony characteristics, growth, morphological features, and molecular studies confirmed
that the fungus isolated from the roots and crowns of the bean plants was R. solani. The findings
revealed that the severity of pathogenicity among the different cultivars ranged from 3.37 to 5. None
of the bean cultivars exhibited complete resistance to R. solani, and all were classified as either
susceptible or moderately susceptible. Among them, the 'Talash' cultivar of pinto bean, with an
average disease severity of 3.37, demonstrated relatively higher resistance (moderate susceptibility)
compared to the other cultivars.
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Introduction
Common bean (Phaseolus vulgaris L.), the most significant legume crop globally, accounts for approximately

85% of worldwide legume production. Biotic stresses, including plant diseases highly influence bean production.
Bean root rot is a complex disease caused by multiple pathogenic agents and influenced by environmental factors.
The fungus Rhizoctonia solani Kuhn is considered one of the major pathogens causing root and crown rot in the
common bean (Phaseolus vulgaris L.). This pathogenic fungus negatively affects water and nutrient uptake and
directly reduces biomass, thereby damaging the crop. It significantly impacts bean yield, potentially leading to up
to a complete loss in seed production. The broad host range, widespread geographical distribution, high
pathogenicity, saprophytic survival ability, and durability of this fungus make it a pathogen of major concern.
Additionally, the complexity of the soil environment and the limited effectiveness of conventional chemical
control methods complicate the management of diseases caused by this pathogen. Due to its soil-borne nature,
controlling R. solani through chemical methods is not easily achievable. Therefore, the use of alternative
management strategies, particularly resistant cultivars, can be effective in reducing disease-related losses. The
objective of this study was to evaluate the response of eight bean cultivars to R. solani under greenhouse
conditions.

Materials and methods

During the 2022—-2023 cropping season, bean fields in Lorestan Province, Iran, were surveyed, and samples were
collected from plants showing symptoms of Rhizoctonia infection, including root and crown rot, damping-off, and
crown canker. Fungal isolates were isolated and purified under laboratory conditions, and their pathogenicity was
assessed on bean seedlings. The isolate demonstrating the highest pathogenicity was selected and identified based
on morphological characteristics and the sequence of the internal transcribed spacer (ITS) region. The effect of
this isolate was investigated on eight common bean cultivars, including pinto bean cultivars "Talash,” "Ghaffar,"
and "Kosha," white bean cultivars "Almas" and "Shokufa,” and red bean cultivars "Ofogh," "Dadfar,” and
"Yaghoot" (common cultivars cultivated in the region). The experiment was conducted in a completely
randomized design with three replications. Thirty days after planting, plant growth traits, including plant height,
root length, fresh and dry weight of the plant, and fresh and dry weight of the roots, and disease severity were
measured in the studied cultivars.

Discussion and Conclusions

The results of the examination of the colony morphology, growth pattern and morphological characteristics of the
isolate obtained from bean plant, as well as molecular studies, revealed that the fungus isolated from the roots and
crowns of the bean is Rhizoctonia solani. According to the findings, the various bean cultivars examined are either
susceptible or moderately resistant to the pathogenic fungus R. solani. Analysis of the interaction effect between
R. solani and bean cultivars based on mean comparisons showed that the disease severity ranged fom 3.37 to 5,
and the percentage of disease severity ranged from 62.5% and 100%. The lowest disease severity, with a score of
3.37 and an average disease severity percentage of 62.5%, was observed in the pinto bean cultivar "Talash," while
the highest disease severity was recorded in three cultivars —red bean "Yaghoot," white bean "Dadfar," and white
bean "Almas" —, with a disease severity score of 5 and an average disease severity percentage of 100%. Infection
with R. solani caused both pre- and post-emergence seed rot and damping-off in these cultivars. Furthermore, the
results obtained from assessing the impact of R. solani on growth traits across bean cultivars demonstrated that
this species caused a significant reduction in all growth traits in the studied cultivars compared to the control (P <
0.05).

In this study, the pathogenic fungus R. solani was isolated from bean plants showing symptoms of infection and
identified based on a combination of morphological characteristics and ITS region sequencing. Pathogenicity tests
revealed that this fungus is a primary causal agent of root and crown rot in beans and exhibited high
pathogenicity across various bean cultivars. According to this study and previous investigations conducted both in
Iran and globally, it appears that R. solani is one of the primary agents of root and crown rot in beans, representing
a major threat to commercial bean production worldwide due to the substantial economic losses it causes. It was
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determined that various bean cultivars are either susceptible or moderately resistant to the pathogenic fungus R.
solani. Based on the results of this research, R. solani has a high potential to cause disease and subsequent damage
to bean seedlings during both pre- and post-emergence stages. This disease can cause damage at the seed and
seedling stages, depending on the cultivar. According to the results of this research and previous studies,
resistance to Rhizoctonia in beans is a complex, polygenic trait influenced by environmental and genetic factors,
which poses a major challenge in developing resistant cultivars. The results indicated that root infection in
seedlings significantly reduced the fresh and dry weights of various parts of the examined cultivars. According to
previous studies, this reduction can disrupt the connection between the root system and the aerial parts of the
plant, leading to insufficient nutrient transport to the upper parts, resulting in stunted growth and reduced plant
weight. In some of the studied cultivars, such as "Dadfar," seeds underwent rot at early growth stages. This
finding suggests that R. solani is one of the most common and widespread seed-borne fungi. In this study, no
correlation was observed between seed coat color and disease severity, which may be attributed to differences in
fungal isolates or additional host genetic factors. However, some studies have suggested that darker seed coats
may exhibit greater resistance to R. solani infection. The disease severity observed in this study was inconsistent
with some previous reports. These differences may be attributed to genetic variability among fungal isolates,
environmental conditions, and host physiological factors. None of the tested bean cultivars were fully resistant to
this disease. These findings highlight the need to develop resistant cultivars and effective management strategies
to control this disease.

doi: 10.22108/bjm.2025.144464.1624


doi:%2010.22108/bjm.2025.144464.1624

950 (gl
VN-AD i P F @Y et conssle Il

YRR L b VETY/F S5l 55
‘_;LA)}: Slae

Rhizoctonia 31 b ddgb g 4dy 5 T wwgy 4 (Phaseolus vulgaris L.) Wl wd)y culdd Cumilus 20 35
solani

908 (Al
Ol Ol o8l (635518 0aS il ¢ (S 30l S 05 8
darvishnia.m@lu.ac.ir
29l |5
Ol Ol o8l (655 5LaS™ 0aK il ¢ (S 30l E 05 8
Za.mirzaeipour@gmail.com

95 $un
Q‘J._:_\ ‘Qh‘“‘)'! ali:.}\: 5;»\.:5 a.lg.ij\é gu_{..'lj'.éol:f o);

parasto.diana.diba@gmail.com

o sumee (Phaseolus vulgaris L.) L 4, j,\.,df 2 e S3olen Julse 5 Rhizoctonia solani Kiihn B
3 esbizal ¢goplil 6 Lo (S olea glacd gl by &b 3 0T J a8 3 les zob ol 03l Sl sa 55 oo
(R ol s Bl e (Solen ol IS 53 15 on el p 51 5S04 cn Sl (ke (sl
Ol Sl golse AFNNFY (o) (sladle 55 5 Sl Ll s s R.osolani i, s Ly o5 e STy s
23 b gl il el 5 iluldar Al el ()1 14 gl ST 4 8 S e bl DLS 15 s 8l Okw )
Sd e S b Ol a3 bl by bl 65, 6T sl 5 238 Spse AT Ll
ol s plulis (ITS) Jstls sid g gl 5 alols &b JIg 5 ctlidcin; sl Shs wlly 5 cils 1) sl
Slis (BT 1y S5 ¥ plil 1SS 4 b slas Sl T B s T s ey Ly il (61wl
5 FLEEs ) Sl e iy @S G Shs s n @l L (S o5l eddanllls o6l 55 (55l ks 5 olS (53,
22 ol Dl dishs LS il R. solani Ly} 4,b 5 ais, 5l ol g8 Lsls Ol S5 ge Sladlas pimen
Gy S 55 Kas 5 Lol 0l R, solani plp 5 elS” Canglis Ly Pl 51 Sz g e O B YTV oy (il o)
Pyl ple & o VPV G55l St o 80La b N 05y ar byl Obe opl 3 ks il aleoaes b ol

Lol Olias (wLw-A.«.:J) S i Con glie

2l len s Phaseolus vulgaris i b 5 azy, S s 1 SlS” G319

O S ghawd Sk o5
Rhizoctonia I iU &b 5 4, S 4wy « (Phaseolus vulgaris L.) L 1) S Sl b5l st 6288 25 el coshlnae LS )
. doi: 10.22108/bjm.2025.144464.1624.1 « \-Ad :(OY)\F ;VF+ ¥ @Jﬁwu Cew s SOlANI

3060-7647/ © 2025 The Authors
This is an open access article under the CC BY-NC-ND/4.0/ License (https://creativecommons.org/licenses/by-nc-nd/4.0/). @



mailto:darvishnia.m@lu.ac.ir
mailto:Za.mirzaeipour@gmail.com
mailto:parasto.diana.diba@gmail.com
doi:%2010.22108/bjm.2025.144464.1624
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://orcid.org/0000-0002-5860-1330؟

VPP O o )led s ler L (95,5 gmlii s

A4

N remsy Sub b pe s 4 bl losgd wdhs b slaps)
Lisd 53 alsn Gl isn 53 G a,0S 5 62,55 5 el
G053 Sosen op (B Slaan ) (A A) 550
w31 ke 5 LS e 358 Obge & Jskels s o s
oS Sk oyl & S o i 5 g Sty
O V) A8 o g 1) 055 5559 5 48 o0y 55 1,
e 5B dan slpn 5 DT e Sl 236
5 03 poitee S ol imen 5 3,08
L J a3 Shos 5 Dol 0353 0 goammn 0 ]
Wl s Slas doy3 Voo b 2alS 4 oie 53,108 o 30
fos DUl (Gl atals 0303 28 O ) 555
G oy 5 ples cplicolan 8 0o 5YL (L8l s
@hicober B S 208 ) Coeal o (28 5L
SIS e 5 S Lame Sk (Sb S5 25
Sholes o pde (oladd JEST Jglize o)

(A) &S o JSia 1y 0T 51 56

sl der )l 2l Sy e Gla sy w) opl o
5 obesd G 18 5l eslinal (Sl Ssheds o))
JAS Gln pslie (b)) 5l S0 5 S5
S eslizal Ol cpl 53 555 o eslizel AL slaigles

PR

DAL 5 RS (i p e Olsea pslas pB)
W ngf_}) u.:‘ ol Cjk.a 6)‘—&-:4 \:’f_ﬁ"\“ g):')‘)
AR 5 ) olesd oisle glaaypa (Sl jalS
O &S o (5,8 o S5 Jaea Sa T 51 5 a3 s

v opslae slosg) CaiS gl gadane Sllas
Ok e 53 R s0laN 2,6 aler 51 Calisne sl F ol
Lo ash o5 Eb alaxl (il ol plnil (g3utie
L) (Jseme Gl Y el (5 Eel Ol
3 50 S b il (S S 5 WSe S
S L o) i Lol ol R.osolani 4 G,
R. solani « oYU Cuslie chzils (g e S Lt i

\td g:,.aju.b *or ))2.44445 ;O.bu": ”@b (\?) Lokls

TPRER

OB o) 5 Glads Ceeal o Sl
$503LaS Saptaen ST oL 5 DLl 4d% o Sl
PLNICINY UA\:? S g a_sL“C“" QLM.;?Q{! yls
LS Wijus) Carer gl B el Al &) 4
2 B pokls e 5 s3kasl sy S Olgen 5 LS
pl 2 09 S o Jor Sler @i gl ol
o 6T €358 pad 3 pdome 405 4 g5 Sls Coanl
9SS ) S Ooa A esmagn b eier Ul
Sis o) LS o Gl 1y sl S e 55
4 Somly 2 cgdie sy 5 OT Ol 3 @
Ll amelans DI P 5 pled las S
() A b oSS ol T Sl s

(Phaseolus vulgaris L.) Jsexe Ligd Ole o5l )5
5 Lo AD s g (Dlp Jpame (S Olpen
YW S AVl g Gl osls olasl s |y Sl
S 5 e b olE () sk 5 5 Osks
el 1y 8 Oaabea ¥or 51t 4 dis lSKn FYVOY 550
4 anwly LT sladl & el )5 opsa ¢S
oS ol b W ol ol b0 F) Cnl (g,5laS
dol godme ge) sl 1 ke Suse
ohst 3ESE Glag by 8 ol LS lalen
L) S8 55 odes sl il 5 (S ety (Sheuy
Gl 5 L) aty) Sy () 5500 o guine
e Jolse 5 solen Jolge 0T 53 &8 ol WSUS
S5 g5 el esde ls 28 0T sl 5> Calies
S ol bagealy 3l s i ks S oley 5 OL e

W) 35 ol el Sas Sl b Sl OT s

LIS O 55 2,6 S Rhizoctonia solani
2 @oladl oge (Soley Lol S Sl Sl 25T,

o sl o 55 25k Oler el 53 L

sl 5 digb 5 4oy Sy Gd Sy @l

doi: 10.22108/bjm.2025.144464.1624


doi:%2010.22108/bjm.2025.144464.1624

4. OLSen 5 Lt g0 L;ala.m/l..45}1”4.:wLSV\.,N};«{(Phaseolusvulgaris L.)g;@wwu’&b)l

GoaTob il 5 slend sl iy a4 SKewls

.:ﬁxa\};dla;wdc\)jéhw;\

by 9y 9 3lg0
Jole 0B bl 9 Gilulas (810 pdiged
Sslow

Ol Ol Gz bl 55 Lo g g o150 51 (6513 1 5
23wl S8 0l b ol 0us F paw b s al> e )
35 Do GBS I 1 g ol b plonil ol
Ll Rhizoctonia £ 6 S 47 « o5 Koo WMo o
ab 53 SSla sy 5 S pedis cdsh 5 aty) Showy
g asj0 00 51 S S glads g sl o Ol 1y 465
J34) 553830 5 B3 slaosam g 03 54 Ol T )2
LS LS))T@-?' (Gble pl 5o o CiS 5 GV ko
EG L i olal 4 (S S lald s gas 4y 5 465k
23 4R85 4w S Soe 4 Oolabad pl s I e Sl
54 8 5 )l (2 SIS sen o33 G U shons
GBIl Lds hsced fo ful ade OT b ag o 4w

Lo gsle R o GLeSan 4 ok giieds

Oode & s (6 beSais . Lds iz PDA oS
arys YOEY cles 43 LSSl 43 Cele YE-FA
93 ey Ay BT ) edalie b 8 515 51,8 sl
S dey &S5 Say 4 balds T 3L ol b
L il el doys 93 BT - OT ciS Lo
548, sl S a ey Lokilis glag b gluls
(YY19) wlo Lo a5 255 plnil T (o lidn
2B 5wl VY paeme 5wl ks (o
Ol S e s A4S (gjllae Rhizoctonia
oS (3, Al Ll a5 il o S wld
S ke S Gl () A bl L
5 bl (ol i plasl (gl (sl 1y 25 sley
Cir b TS aol JSse sl Shs ol
(YF) ws SLla ITS4 5ITSL gl usl

S Sype RosOlAN Sl 256 & Ly o555
Shos Slow 4 gl Yo sl Lsls ol
Jq‘,& 33 (5‘5 tsls Olas Caaglie ado gy 61\:3};_{)}”
oL O nslie 65 e Lo 5 al AEELST

(V)

2L e, 7 Caglie gLl skten S adlllas & ol
Ol o plowl 618 Lasl 2 55 R. solani 8oy il
Sk Sl Bl 03 eyl Sl el sl
4 o Medalist o3, .55 pslae o) LS55,

(\8) cils L;Jlo.f C_A.:.wlm>- ouwjﬁ CGJ‘

R. alie dix olsslen (o p oshien &7 iy b
b o8 e g SNl BByl ) solani
c(ﬂ;)\j‘r‘ﬁ@k&iu&;&s.&rb’d\&r&?}y
Byl olad 5 LI (ke opl 4 S alST gl
o 9 LB 5 e ploded 5l Gl )
polioaes Solon 4 Sl ko o 5 S 55 sl
g8 & b Calies o851 2SS U501 s (1Y) Ly
Feslis Sode o3, b aie R.osOlanN kg

BT B R P P (- RS R PG - S S
s Rosolani « L) Calises pl,l el &e 55 g 5
Ol g 03 94 Oliw I Ol alem 31) O ) Calibes 3blia
61 3 5 (L S8 0SS Ol siea B3l 5 5,558
ALy el el 0385 Sl 4 a5 L enl ol
» Ly caS a6l s, RSOl kg zb
sl ol Coda (sl 43 55 Oy guo Ol Ol
Solez oo b Gl pB)l Caslie L))
.5 Rhizoctonia solani ;i b as, Sdwsy
oslaznl  gataay ¢}L5.a (alﬁ)\ wlld 4 Gass cpl uomen
OT 31 o8 Slhlus L2alS (gl 6ol HILL Co e 5o

ui.a\f BY) Lgv\.:lf @\f ceda pl 4 lrws 3l e

doi: 10.22108/bjm.2025.144464.1624


doi:%2010.22108/bjm.2025.144464.1624

VPP O o )led s ler L (95,5 gmlii s

0

e dS oy sde 55 b ol pen odb Ssieds dy pmen
2 Lo s 8 ks aals Olsea et
Lils s bl ol Su oy, olas SlS Lyl s
Gy ki 1551 8 Sl 4y YO gles 5 OLSS
590 )-Y Aol 4 Lol 5 s eslizal I SG 4w Hls A
Sl OLLE (sl 1 e oy Yo-Y0 s gL T
25 68 O ALE lasipes Ll s £l
e HdE et S G be OT oS 0L
55 O)s el b iy gl Jold iy o et la
Sl Lkd o alyy $SUS 5 F05s 5 By i
dr s $0 (slas b 05T 55 OlE oSas 05 6,8 ol
ol Ojs 4 Odewy b Cele VY Se 4 o 5 sl
Aos 3 sl Db poman (Lds (551K
Sy b eslewl L Rhizoctonia i les i

A S ) s (B0

D3 =) olen e Opy aBlA, oe oS =
e YO (gl el wnd )3 sdalin LB V.DKF
ol 55,55 0ol 58T oS olE =Y LLilosls &S5, ks aads
Koy i baade,y doys 00 b Y8 S s b g,
5 s sl 5oy ok 55,5 w0l S olE =¥ L Llesls
laada ) o3 VO B OV ¢ g m bS8 o 5 0usis )
S b S s oS =F wlesls K, m
5T @ Jle s S0l G s S
Sy ok baly, doys VO S Jhe cish g 0303
Golow s el ol S e =0 lesls
ML dalee 5 dge bl
DSI = X ((Si x Ni) / (Nt x 5)) x 100
Sds Sigyles s esls DSI Jge ol 5o oS
3y50 0LLE IS slaw Nt LS slas Ni (gl

culodliul gt pB !
o s el by W) A Caslie Ol G ol 5o
HEP PN P s Lo (s 87 5 5l 25 6
CEST BBty pB) gl 5 pals (381 Bl a3 Ly
ool 1 okianlllas L) ) ks anlllas (ailate 5
Gl s Sliies S e Gl et by Slikes

Ll 4 655 0 Okl (b sl 5 5555008

5 obow 706 il vk 4@
4 i 4 (Y1) 25, 4 Rhizoctonia -6 ~ab 4L

@&on,s(,.ufauc;w)tms%yw
ST ke Ve Lo s s oS a4 polin Sty
53 0T 33 05,8 5 50ue 1 oy Ad WL fs 2l ada
a3 1/ b 5518 sl a3 AN (gles 3 S 5
A e A O Jlste 95 95 )3 4B Vo e 4
Jlmys 5036 i8S adle 1 e e 0 a4y o pls gy b
‘(’"‘f §ls gol= wawS 04,5 Rhizoctonia .,
590 V0 gl oI F Sl amns YO gl 4 5wl

..,U..Lid)\.\,@i}

R. solani 3 slew 4 Lyl pByl Cuwlus> wry

Sl Tyl b 50
0 LS 5 S anle I S ) S e I
Glod g aads ¥ Do 4 Jlsme 555 93 55 (VN s
V) As O i yhadl VO HLzd 55 515 sl a3 VY
Seslizal b Sawy solilS Jsieds uoman (10
O3 Salsl b Obsen (YF7) Ui pll doys 0 ol b
3 ome Bds e Ble VY slul L bolalE 4 oS
Sy e 4y doys O e Sy JS pn b e ks
Y0 Gas o fo sl e OT L sdpcind JLY 5 aido
C“‘f Gy sde 95 5 Lus sl S g e sle

(Y) 45 L5l OIS a R solani # 6 b eus ;5087

doi: 10.22108/bjm.2025.144464.1624


doi:%2010.22108/bjm.2025.144464.1624

Q¥ OLan 5Lt 9ys oibaas /o db5b 5 4ty St sy « (Phaseolus vulgaris L.) L o Sk Sl L5

Cllwnd (6355 Hspu &MJ¢5 b Shs
30,5 Slosgd B iy Slosgd slapsts s s olS olsa
PE e 4 iy 5 sk g5y 5 A
Sl ol 53 8 Wlasd 5 15 JolS a1y 4oy ol b
S 0 Calgi 5 3 ok sk gy SalST s 5 45 4b L
ol Gl sy b (A O SE) ds sdaliv 4alE
VY gamma 53 by e lalis SIS 5 mbe bl
0disys T Loy ollE ;I Rhizoctonia 4 lu-
sballr ohlen Cud Sl da tlidd glulie
b 2ol Suld o a7 i 6 cokeTin

Sl ol s plil sl Ly baliar Lo 4y S

Al

e m b eS plhe plely ol Sud
u,-:l.m:-‘\a.:.a crju.n‘\a.:.s ‘NLE.« cw\ Lgl.au:\.fb slasOlis

Skl 6T
4/Y a>.s SAS )\J'é\(j' 5 oalizul b o Towsay (slaosls
S5 03n3T 3l eslizal bl o Sibe 5 Lkd Jlowt 5 425

Ldd 4w lis (P<0.05) up s = Jlezs| ch.~ 33

oW
Solews VJ)\.G uljv.g.» oJst.L.wa.: @L:} ool
Jola L OLE 3w s ats; LS55l Sdws

@) L4 31 eslas Rizoctonia solani g lsc s ; Slas s B L olS (5, 455b 5 4ty 2WsS 55 Sty Sole @53 (A) ) I

s (@) (s sladshe (©) ¢ S b VU b2 ol 5 bl ghtnl Faae b 5 4m, SLleiil () R. solani B £,

j:"jjit‘\ N LAAJ".U\ .a.»\.j:é}:»T&J

Figure 1- (A) Symptoms of Rhizoctonia root and collar rot on the bean plant. (B) Morphological characteristics of R. solani
isolated from bean: (a) Colony of R. solani, (b) Hyphal branching with constriction at the base and a septum above the
constriction, (c) Monilioid cells, (d) Stained nuclei. Scale bar: 10 pum.
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Figure 3- Percentage of disease severity in different bean cultivars in response to infection with Rhizoctonia solani.
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Table 1- Comparison of mean data on disease severity and growth traits of different bean cultivars inoculated with
Rhizoctonia solani in comparison to the control.
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Figure 4- Symptoms of infection, including seed rot, seedling death, stunted growth, the presence of wounds, as well as the
severity of pathogenicity of the isolated Rhizoctonia solani fungus on eight bean cultivars were investigated and compared

with the control.
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