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Table 1. Morphological characteristics of Fusarium solani isolates obtained bean from Zanjan Province

615 e adlaio 55 K5, G5 9 50 031l G S f}‘:'\-" alas pb
Region of sampled Colony colour Microconidia Macroconidia Isolate
(um) (pm)

Kheirabad - obi ps 5z oK Pale pink - (X yos) 57 90 7.5x2.5 45.5x4.1 7,
Amidabad -obioges Cream -ps5 7.5x2.5 42.5. x4.2 7,
Amidabad - sbiswes Cream -5 7x2.5 42.5x4.2 7

Kheirabad - sl ps 5 Uiz oK Pale pink - (S yo5) 55 90 7.5%x2.5 47.5x4.8 7y
Kheirabad - b y5 Pale pink - (S yo5) 5 y90 10 x2.7 45x4.6 Zs

Kheirabad —obT s 5linixs ol Yellow - ,; 8x 3 44 x 4.6 Zs

Hidaj - zow» Cream -5 6.2 x2.5 37.5x4.1 v/
Nasirabad -sb yai White - s 8.7x2.7 38x3.4 Zs
Nasirabad -obf yai Cream 4,5 7.5 X 2.4 37.5x3.4 Zy

Kheirabad - obi ps iz ol Cream —p 5 7.7%x2.5 44 x 4 Zyo

Sonbolabad - b Juww Cream ¢ 5 5.7x2.7 37x3.2 71
Soltanieh - aslale Yellow -»,; 11.2x3 45x4.2 71,
Saeenghaleh —asl o lo Yellow -o,; 9x 3.7 475x5 73
Kheirabad -sb4i pus 5 Uiz oK Pale pink - (& yo5) 55 90 8x 3 42.5x4.8 74
Khorramdarreh —o,0p ,5 Cream -5 5.6x2.5 36x3.4 VAT

Kheirabad - st yus 5l oK Pale pink - (X yo5) 55 90 7.7x2.7 44 x 4.2 Zss
Amidabad - sbTowes Pale pink - (& yo5) 55 g0 7x2.8 37.5x4.2 Zy7
Nalbandan - yloiuds White - i 12x3.7 50x5.4 Zs

Kheirabad -1 y5 5 ligdiog oK Cream -ps5 7.9x 2.5 44 x 4.5 7o
Kheirabad - sbi ,.5 Pale pink - (< 505) 5 30 7.5%x2.5 40 x 4.4 Z

Kheirabad -sbi ps 5 Uiz oK Cream —¢ 5 8x3.2"° 46.5x4.4 YN

Hidaj -zu» White —aiw 7.5%x2.5 42.5x4.6 7y,
Nasirabad - o yoai White - ouiw 11.2x3.7 475x5 7
Nasirabad -obi yuas Cream -ps5 8.7x3 45x3.8 74

Kheirabad - obi ps iz ol Pale pink - (X yo5) 5 90 8x3.5 45x4.5 Zos

Sonbolabad - sbT Juiww Cream -p 55x25 38 x3.2 Zss
Nalbandan - ;luiuds Cream -5 6.2x2.7 35x3 7y
Khorramdarreh -o 50,5 Cream -ps5 7x2.5 40 x 3.7 Zs
Yoosofabad -sbTiwgs Cream -ps5 7x2.5 42.5x4.8 7y
Kheirabad - sb yus 5o ol Yellow -o,; 75x%x2.7 45x4.2 73

BRI


www.sid.ir

QY Jgl dows 15 oy Fuler /ot @ gad SO 3 4y /... oo 995 £ 05 10y 150 g ABlas

ol bl yo Fusarium solani g 8 gaglos Sl £95 ow )y > ERIC-PCR g RAPD ouuiios y )50 sl 5 56T Jgi 9 ob-Y Jogur

Table 2. Name and sequence of RAPD and ERIC-PCR primers used for study of genetic diversity of
Fusarium solani isolates in Zanjan province

(5°-3%) S50 g K3 el
Sequence of primer Primer Name

GATAACGCAC RCO9 1

CAGGCCCTTC OPA-01 2

CAAACGTCGG OPA-19 3

TGCGCCCTTC OPB-05 4

GTGCCTAACC OPG-06 5

GGGCGGTACT OPL-12 6

AGCGTCACTC OPN-13 7

CAGCACCCAC OPA-13 8

5S’ATGTAAGCTCCTGGGGATTCAC3’ 5’ AAGTAAGTGACTGGGGTGAGCG3’ Egg; 9
Sy 35 0,5 a3V YITY g st ao 2V YIYY (590 toxs g gl
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Waslaz 21506 low b dumlio g 11305 boms (39031
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Fig 1. Microscopic characteristics of Fusarium solani on CLA culture medium; A: Abundant microconidia;
B: Macroconidia; C: Single and catenulate chlamydospores; D: Macroconidia on conidiophores
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Fig. 2. Disease symptoms of Fusarium root and crown rot on nine plants inoculated with 10 isolates of

Fusarium solani, under greenhouse conditions; A: Fababean, B: Chickpea, C: Lentil, D: Pinto bean,
E: White bean, F: Red bean, G: Sainfoin, H: Alfalfa, I: Healthy wheat plant
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Fig. 3. Comparison of mean disease severity on nine plants inoculated with Fusarium solani under greenhouse conditions
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Table 3. Analysis of variance for Fusarium root-rot disease severity on nine plants

S.0.V. (d.f) (S:S.) (M.S.) F (pr)
Host 8 60.666 7.5833 <0.001 *
Error 18 11.333 0.6296

Total 26 72.000 26

* Significant at p<0.01
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Fig. 5. DNA fingerprinting of Fusarium solani isolates from bean plants using RAPD-PCR (right) and ERIC-PCR (left)
Lane M: High range DNA Ladder (0.5 to 10 kbp linear scale, Jena Bioscience)
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Abstract

Bean root rot caused by plant pathogenic fungus, Fusarium solani, is considered one of the most
important diseases of bean in the world and in Iran. Because of economic importance of bean and the lack of
information on population diversity of the pathogen in Zanjan province, a research was conducted to study
phenotypic, genotypic and pathogenicity variation of pathogen isolates and to assess pathogen host range
among several commonly cultivated crops in the studied region. Plants with disease symptoms were sampled
from 11 fields of province and totally 30 isolates of F. solani were obtained. After disease proving, host
range experiment and phenotypic investigations, polymerase chain reaction (PCR) was conducted on total
DNA by using RAPD and ERIC primers. The results showed no significant difference in pathogenicity of
isolates, but there was phenotypic and genotypic diversity among them. Among 9 inoculated plants including
wheat, alfalfa, white bean, red bean, pinto bean, sain foin, faba bean, lentils and chickpea, only wheat
showed no disease symptoms. DNA fingerprinting patterns from both molecular markers demonstrated high
genetic diversity of isolates on bean in Zanjan. However RAPD PCR based on using single primer (OPA 13)
produced more reliable products, but grouping based on this marker was considerably consistent with
grouping based on ERIC marker. There was no association between geographic regions and genetic groups.
Also there was no consistency between phenotypic and genotypic diversity of isolates.
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