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Abstract

Introduction: Two soil-borne fungi, Fusarium oxysporum and F. solani, are the causes
of important diseases of beans wilting and root rot. The best way to manage these
diseases is to identify and cultivate resistant cultivars. This study was conducted to
identify the reaction of nine Iranian beans cultivars to these two pathogenic fungi.
Materials and Methods: Bean-diseased plants were collected from farms in Aligudarz
city in Lorestan province, in western Iran, and F. oxysporum and F. solani were isolated
from them in the laboratory. At first the pathogenesis of these fungi was investigated on
a local cultivar. Then, the reaction of nine bean cultivars to them was determined in a
completely randomized design experiment in the greenhouse. Results: Reaction of
cultivars to F. oxysporum and F. solani respectively were, Dadfar red-bean with disease
severity of 28.8 and 26.6%, Sayad red-bean with 33.3 and 28.8%, Koosha pinto-bean
with 35.5 and 33.3%, White 247 with 40 and 37.8%, Pak white-bean with 46.6 and
46.7% and pinto-bean 492 with 48.8 and 46.7% respectively, were grouped as semi-
sensitive. Saleh pinto-bean with a disease severity of 64.4 and 62.2%, Yaghot red-bean
with 77.7 and 80% and Almas white with 82.2 and 86.7% respectively, were determined
as sensitive. Pearson correlation analysis also showed that there was a significant
negative correlation between root length, fresh and dry weight of root with diseases
severity. Conclusion: Six cultivars of Iranian beans vs Dadfar, Sayad, Koosha,
White247, Pak and 492 are semi-sensitive to these diseases.
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Figure 1. The bean plant is infected with Fusarium solani in a pathogenicity test,
A- Symptom of crown rot, B- Symptom of infection on the roots and crown.
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Tablel. Reaction of nine bean cultivars to Fusarium oxysporum.

Scale

1 2 3 4 5 Reaction
Cultivar
Dadfar red 5 4 0 0 0 semi-sensitive
Sayad red 4 4 1 0 0 semi-sensitive
Koosha pinto 3 5 1 0 0 semi-sensitive
White 247 2 5 2 0 0 semi-sensitive
Pak white 1 5 2 1 0 semi-sensitive
Pinto-bean 492 0 6 2 1 0 semi-sensitive
Saleh pinto 0 2 4 2 1 sensitive
Yaghot red 0 0 3 4 2 sensitive
Almas white 0 0 2 4 3 sensitive
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Table 2. Reaction of nine bean cultivars to Fusarium solani.

Scale

1 2 3 4 5 Reaction
Cultivar
Dadfar red 6 3 0 O 0 semi-sensitive
Sayad red 5 4 0 0 0 semi-sensitive
Koosha pinto 4 4 1 0 0 semi-sensitive
White 247 3 4 2 0 0 semi-sensitive
Pak white 2 3 3 1 0 semi-sensitive
Pinto-bean 492 1 5 2 1 0 semi-sensitive
Saleh pinto 0 3 4 1 1 sensitive
Yaghot red 0 0 2 5 2 sensitive
Almas white 0 0 1 4 4 sensitive
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Table 3. Results of Pearson correlation analysis between evaluated traits after
inoculation of bean with Fusarium.

Root  Aerial Wet Root  Airdry Root Severity
length length  weight wet weight dry disease

of aerial  weight weight aerial
Root length 1 0.27  0.06"™ 0.6™ 0.20™ 0.83™ -0.70"
Aerial length 1 0.82™  -0.24  0.61° -0.23™  -0.11™
Wet weight of aerial 1 -0.16™  0.27™ -0.26™  -0.22™
Root wet weight 1 -0.52™ 0.71" -0.73"
Air dry weight 1 -0.08™ 0.21™
Root dry weight 1 -0.66*
Severity disease aerial 1

S gre s zoaw NS s )0 ) g as,0 8 Jlaiz! mhaw jo lo goe BN o )5 a4y g
=% Significant differnces in the probability levels of 5% and 1% respectively, ns of non-
significant levels.

100



o)en g ool Fusarium «s5 g0 4 Logl o3, 45 STy
Plant Pathology Science Vo0l.10(2), 2021

BN g = [FF  Siiod oo Gl (lowm Dol g iy, SUiS (5g el o Jae BB
Jsb by, Sas o35 il (gl pime M| Slio ibe b (g lom ool el s sine
Ll sl 5 5 5 (2len plal Jsb o)l (5)lo pme SST HIAY (Sion o po b 4y
L 2lee plal Job 5 olep slail iz 55 o4ls (gl s BN 5 < /AY  Sior o0
cape boady) SES G599 aday F s 0l Gologime S g P (Shen oy

3,18 gyl gae WS g /YY)  Stion
455 93 & dnde Lagd o) a5 Sz Logl 08 A 08 Lagd o8 4w Jol Logl o3, &4 ST
agb g ddn, ;0 oad ol 59,50 wlas al s gk opl o FLoOXysporum g F. solani
5 995 LS F.oxysporum g F. solani z,18 g0 4 Sogll 51,0 Loyl Lo, e slp S
s 5 ady) 55,55 p opdle laisS (S 0 WSgpb 4wl essliv bap] o alacsls
5 Sl s oS IS sl 5wy | Jsb Gy o b ol sl (slaciend 1o 55 RIS
a ol HalS o Jg wiog ooges ol |y ooyl bl Sgy slacdl o K, s
5 Bblie (nl 5l (2258 Shn 50 5 0990 dgume algb 5 Al 59,55 4 (5,le 4ilis F. OXysporum
Sl a8l g di, (Souwg S5, ab sdslin sl Ky p o aBle ol slacend o>
gp doll kg ;0 5 03p pite 05 U (0 sloged U 503 5l alide (slaaieS Lawgs oud
(Zandi et al. 2018) 4 (Safarlo 2014) zls b 45 20,55 sdnlivn Ll o SAI 548 alas 5l plas
A oy po2)l398 W55 90 @ eagll HlalS jo calise slagasli Gubns ol o il bllas
olidss L .(Hartman et al. 1997) wloos sy 5o Hlidxe plo lawgs 3 o el ol aS
=9385 89,5 Jole @8 4 Loyl polie slacaisis Cuglin ob3,1 (9, «(Saremi et al. 2007)
rreglie U gy @Bl Sl p Jyame 0 Sles (o) Gized 5 (256 Jled lagpliul o
Ot 1y 0 8des (2 5% 5 gl (RPoes w 9) 5 Jyame 0 Sles (n i 9 )
p92,l598 7,18 45 90 I asllas 0,90 Load, cpm )0 55 s,y o0l o (Saremi et al. 2007) sls
039 O2reS 5 5 WD jlade 4y sloo o8 Lagl 55, F. OXySpOrUm il ay bgspe 5 (59 (o yiuden
Wlive Bdos ;0 09 0,5 FIO e 4 YV o3, s Loyl (g9, F. sOlANI 7,8 & bgyyo
Olpsar @2 Ol 00 g5 oogll plsiear GllS 00 o 1y Lugl 51 (Mallorer o (oxo 08, 00 (i
o,Sles g Fusarium oxysporum gz, 4 calizxe L3, (iiSTy obj,l o g il ciS vl
38hes VL g npdemie oo g 3 p8, bl Galy a5 wis sl Cessay 1) Lug) Jgams

101



VEe e bl s sl ¥ als ceas Jlo LS (ol len 1
Plant Pathology Science Vol.10(2), 2021

ol el (Saremi et al. 2011) lwg a5 ados mls b yols Gdos 0 sleo of, o9
Cawdy F.ooxysporum ¢ F. solani 4563 g0 3l pgs,l598 alas AQ jol> dslllas jo o)l Jlg> oo
B § 59,50 O yga o aBgb (59, 43¢5 pl 4 by e ailis g 09 Saulis F.osolani asgs a5 ol
Al ) Coomnd [0 K5, s FLOXYSPOrUm 555 ,o cpomes .ol odolice YYV Y aaw o8, 5o
he,lw 9, (Safarlo and Hemati 2014) sle cw,p b (qwyp o) bl b canlin
ooz iz 00 Sl 50 See g giaoe cwyp po il Clllae Logl s palisd ladisS
95 39,55 3o |y AL AT (al 5 o9 45T (n Faals F.osolani aiss onel cows 4y sy 508
aloy 69, Sl oged U 30,8 5l 1) S5y s 50 FL OXYSPOrUM aigs g olo Lis adgbs g ailn ) Caand
Q4 Cows FR266 3, olew slugd posjlied Sl jo S jo Log) cwyp omizmen 0lo lis
Flae Sl 55 a0 cpl yo (Schneider and Kelly 2000) cuols 1) ai ) oo op yieS pgs,l598
bgiye als) Job oy o) )0 @8 hlie J1 50 5 00 Jlogue ads) Jsb 55 o8, 0 5,0

09 )"“°¢5"’L‘“ V10 )L*-s-" 4 ugsl-* o ,8 Lu}l » F. solani

Conclusion S oS Az

Ol e dog> )3 Lugl lgil gl g ado) (Sarmgr 9 (Foyah (52,5 5 ol plas gl ol
s <l F. solani 4 Fusarium oxysporum oS> gloz>,B 51 ol e bl 5,003
Sl Glog) S Cou 0, & oy Geisren Wl Fosolani ) i Jlgl,é FLooxysporum
G yeS Comolu FAY oz (S| i FFY ains digS otz loo 50,8 ol 503 (slead,

sl L lews (ol 4y s

References &lw

Abawi GS (1989). Root rot. Pp:211-230. In: HF Schwartz and MA Pastor-Corrales
(eds.). Bean Production Problems: Disease, Insect, Soil and Climatic Constraints
of Phaseolus vulgaris, Centro Internacional de Agricultura Tropical, Cali,
Colombia.

Broughton, WJ Hernandez, G Blair, M Beebe, S Gepts, P, Vanderleyden, J (2003).
Beans (Phaseolus spp.)-model food legumes. Plant and Soil 252:55-128.

Coleman JJ (2016) The Fusarium solani species complex: ubiquitous pathogens of
agricultural importance. Molecular Plant Pathology 17:146-58.

102



o)en g ool Fusarium «s5 g0 s Loy o3, 45 STy
Plant Pathology Science Vo0l.10(2), 2021

Dadgar A (2009) Prosperity in Lorestan Agriculture, Khoramabad, Shapour Khast
Publications. 140p. (In Persian).

Ershad, J (2009) Mushrooms of Iran, Agricultural research, Education and extension
organization publications, Ministry of Jahad Agriculture, Tehran, Second Edition,
874p. (In Persian).

Faraji M, Okhovat M, Kheiri A, Niknam G (2004) Study of pathogenicity of different
isolates of Fusarium spp. on six genotypes of bean, 16" Iranian Plant Protection
Congress, 28 August-11 September, Tabriz, Iran. 196p. (In Persian with English
Abstract).

Hartman GL, Huang YH, Nelson RL, Noel GR (1997) Germplasm evaluation of
Glycine max for resistance to Fusarium solani, the causal organism of sudden
death syndrome. Plant Disease 81:515-518.

Heidarian A, Ershad J (2002) Identification and study of the fungi causing foot and root
rot on French bean in Chaharmahal and Bakhtiari Province, 15" Iranian Plant
Protection Congress, Chaharmahal and Bakhtiari, Iran. 7-11.

Khodagholi M, Hemmati R, Naseri B, Maarefat A (2013) Genotypic, phenotypic and
pathogenic diversity of isolates Fusarium solani causing bean root rot in Zanjan
province. Iranian Journal of Cereal Research, 49:111-125. (In Persian with
English Abstract).

Kocheki A, Banayan-aval M (1993) Cultivation of cereals. Publications University of
Mashhad, Second Edition, Gutenberg Printing house, 153p. (In Persian).

Leslie JF, Summerell BA (2006) The Fusarium laboratory manual, Blackwell
Publishing Ltd, USA, 388p.

Naseri B (2008) Root rot of common bean in Zanjan, Iran: major pathogens and yield
loss estimates. Australian Plant Pathology 37:548-551.

Nelson PE (1981) Life cycle and epidemiology of Fusarium oxysporum. Pp.51-80. In:
ME Mace, AA Bell, CH Becman (eds.). Fungal wilt disease of plant. Academic
Press, New York.

Rostami A, Sadravi M, Rezaei R, Abdollahi M (2020) Biological control of Fusarium
root rot of bean with two Trichoderma species and Pseudomonas fluorescens.
Plant Pathology Science 9(2): 14-28. (In Persian with English abstract)

Safarlo Z, Hemati R (2014) Identification and study of pathogenicity of Fusarium
species involved in bean root rot in Zanjan province, Applied Research in Plant
Protection 3:77-92. (In Persian with English Abstract).

Saremi H, Amiri ME, Ashrafi J (2011) Epidemiological aspects of bean decline disease
caused by Fusarium species and evaluation of the bean resistant genotypes to
disease in Northwest Iran. Biotechnology 10:14954-14961.

103



VEe e bl s sl ¥ als ceas Jlo LS (ol len 1
Plant Pathology Science Vol.10(2), 2021

Saremi H, Mohammadi J, Okhovvat SM (2007) Naz, A resistant cultivar on bean root
rot disease in Zanjan Province, Northwest Iran. Communications in Agricultural
and Applied Biological Sciences, 72:757—-764.

Schneider KA, Kelly JDA (2000) greenhouse screening protocol for Fusarium root rot
in bean. Horticultural Science 35:1095-1098.

Zandi N, Hemati R, Jafari H (2018) Application of quantitative PCR technique for
quantification Fusarium solani in sensitive and resistant white bean. Genetic
Engineering and Biosafety 7:53-64. (In Persian with English Abstract).

104



