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Table 1. Fusarium fungal isolates used in this study. 2wl all sda & Caeadinl Al Fusarium (sl dall 2y jladll <Y 320l 1 Jgaa

Yo Al oY) B aal) A 3ay

Type g5 Pathogenicity % Host plant ) Jilad) Location gl Isolate Code
F. solani 0 Pepper ilayls As-Suwayda o1y pud) SS9
F. solani 16 Pepper ilayls As-Suwayda o1y gl SR7-1
F. solani 24 Pepper gl As-Suwayda &1y suall SR7
F. solani 8 Pepper ilayls As-Suwayda o1y gl SR6
F. solani 20 Pepper A As-Suwayda el susll SR1
F. solani 8 Pepper A As-Suwayda el susll SS7
F. solani 0 Pepper A As-Suwayda el susll $S9-1
F. solani 8 Pepper algls As-Suwayda el susll SS5
F. solani 8 Pepper ilayls Lattakia 4830 LR1-1
F. solani 72 Pepper ilayls Lattakia 4830 LR1
F. solani 24 Pepper ilayls Lattakia 4830 LR3
F. solani 24 Pepper ilayls Lattakia 4830 LR3-1
F. solani 20 Pepper g Lattakia 4a0) LR2
F. solani 0 Tomato pllabo/s ) 51y Banias ol OH13-1
F. solani 28 Tomato ahlala/s 5 a5 Jablah EATEN OH3-1
F. solani 16 Tomato ahlala/s 5 a5 Jablah EATEN OH2
F. solani 8 Tomato alalala/s  gaiy Jablah EATEN OH6-1
F. solani 8 Tomato alalala/s  gaiy Jablah EATEN OH6
F. solani 24 Tomato alalala/s  gaiy Jablah EATEN OH4-1
F. solani 20 Pepper s Hama-AlGhab Gl oles HS7
F. solani 12 Pepper Aals Hama-AlGhab Clall oles HR9
F. solani 0 Pepper Aals Hama-AlGhab Clall oles HR1-1-2
F. solani 24 Pepper Aals Hama-AlGhab Clall oles HR1
F. solani 44 Pepper alals Damascus G RS2-1
F. solani 32 Pepper Alas Rif Dimashq (el iy ) XR2
F. solani 32 Pepper s Rif Dimashq (ed iy ) XR
F. solani 16 Pepper Alas Rif Dimashq (ed iy ) XR1
F. solani 20 Pepper Alas Rif Dimashq (ed iy ) XS3
F. solani 48 Pepper Alals Tartous Cashk TS13
F. solani 16 Pepper Alals Tartous sk ok TR5
F. solani 0 Pepper alads Tartous sk ok TR10
F. solani 32 Eggplant Ol Tartous Cashh OH9
F. oxysporum 8 Tomato plalake/s ) 53 Lattakia gl LR13
F. oxysporum 40 Pepper i Lattakia 4830 LR14
F. oxysporum 32 Tomato plalaba/s ) 50y Jablah s Fus
F. oxysporum 48 Tomato alalala/s  gaiy Jablah EATEN OH1
F. oxysporum 12 Tomato alalala/s  gaiy Jablah EATEN OH7-1-1
F. oxysporum 40 Tomato ahalela/s ) 2% Jablah EATEN Fus4
F. oxysporum 8 Tomato ahalela/s ) 2% Jablah EATEN OH7-1
F. oxysporum 40 Tomato phalake/s ) 51 Jablah EATEN Fusl
F. oxysporum 68 Tomato plalaks/s ) 51 Jablah EATEN OH1-1-2
F. oxysporum 12 Tomato plalabe/s ) 50y Jablah EATEN OH1-1
F. oxysporum 0 Tomato alalala/s  gaiy Hama-AlGhab Clall sles HR1-2
F. oxysporum 16 Tomato alalala/s a1y Hama-AlGhab i) slea HR2
F. oxysporum 0 Pepper Aala Hama-AlGhab el olas HS1
F. oxysporum 28 Pepper gl Hama-AlGhab Clall olas HR4
F. oxysporum 8 Pepper gl Hama-AlGhab Clall olas HR7
F. oxysporum 8 Pepper gl Hama-AlGhab Clall olas HR1-1
F. oxysporum 0 Pepper Hala Damascus (el RS2
F. oxysporum 0 Pepper s Rif Dimashq (e iy ) RR4
F. oxysporum 0 Pepper Alayls Tartous eshh TR8
F. oxysporum 8 Tomato phalaba/s ) 5ot Tartous Gashk TR6
F. oxysporum 8 Tomato plalalo/s ) 50y Tartous eshh TR11
F. oxysporum 0 Pepper lala Tartous oesb kb TR15
F. oxysporum 8 Tomato plalala/s ) 52ty Tartous oesb kb TS11
F. oxysporum 8 Tomato plalala/s ) 52ty Tartous oesh kb TS9
F. oxysporum 20 Tomato plalala/s ) 52ty Tartous oeshb kb OH11-1
F. oxysporum 28 Tomato alalelo/s ) 50y Tartous eshh OH13
F. oxysporum 48 Tomato plalebo/s ) 530y Tartous sshh OH11
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Table 2. Primers used in RAPD and ISSR markers and their code and sequence.

e Al '3 5 e il clialal) g Ausss)
Reference Sequence 5' 2 3 Assay and primers code
RAPD
Mahinpoo et al., 2013 GGTCCCTGAC OPA 06
Mohammadi et al., 2011 TGTCTGGGTG OPC-10
Dariva et al., 2015 TGCGTGCTTG OPC-14
Dariva et al., 2015 CTTCCGCAGT OPH-11
Dariva et al., 2015 GAATCGGCCA OPH-18
Dariva et al., 2015 TCGCCGCAAA OPN-11
Dariva et al., 2015 ACCGGCTTGT OPV-17
Dariva et al., 2015 ACCCCGCCAA OPW-02
Dariva et al., 2015 AGCCGTGGAA OPY-20
Mohammadi et al., 2011 TGCCGAGCTG OPA-02
Mohammadi et al., 2011 CTGTCCAGCA 238
Mohammadi et al., 2011 GCCCGACGCG 241
Mohammadi et al., 2011 CAGCACCCAC OPA-13
Mohammadi et al., 2011 GATAACGCAC RCO-09
Mahinpoo et al., 2013 AATCGGGCTG OPA-04
Mohammadi et al., 2011 GTTGCGATCC ROTH-20
Mohammadi et al., 2011 CGTCGCCCAT 230
Assigbetse et al., 1994 ACGGATCCTG OPF-01
Assigbetse et al., 1994 GGTGATCAGG OPF-04
Assigbetse et al., 1994 GGCTGCAGAA OPF-13
ISSR
Dariva et al., 2015 AGAGAGAGAGGAGAGT UBC-807
Dariva et al., 2015 GAGAGAGAGAGAGAGAT UBC-810
Dariva et al., 2015 GAGAGAGAGAGAGAGAA UBC-812
Dariva et al., 2015 AGAGAGAGAGAGAGAGYT UBC-834
Mohammadi et al., 2011 CAGCAGCAGCAGCAG (CAG)5
Mohammadi et al., 2011 GACGACGACGACGAC (GAC)5
Mohammadi et al., 2011 GTGGTGGTGGTG (GTG)5
Mohammadi et al., 2011 GTCGTCGTCGTCGTCGTCGTC PCMS
Mohammadi et al., 2011 ACTGACTGACTGACTG ISSR-02
Mohammadi et al., 2011 CACCACCACCACCAC ISSR-10
Dariva et al., 2015 ACCACCACCACCACCACC UBC-861
Dariva et al., 2015 GACAGACAGACAGACA UBC-873
Dariva et al., 2015 GGAGAGGAGAGGAGA UBC-880
Dariva et al., 2015 DBDACACACACACACAC UBC-889
Dariva et al., 2015 HVHTGTGTGTGTGTGTG UBC-891
Thangavelu et al., 2012 AGGAGGAGGAGGAGG (AGG)s
Thangavelu et al., 2012 CACACACACACAAC (CA)6AC
Das et al., 2012 CACCACCACGC (CAC)3GC
Das et al., 2012 GAGAGAGAGAGAGAGAGAC (GA)9C
Mohammadi et al., 2011 ACTGACTGACTGACTG (ACTG)4
XLSTAT galiy a2iiul .(Nei, 1973) Nie’s coefficient Jaladl Ay Jalatl

@astiall Jalaill Clegana G cplall g2 lad 2015 ol
-(Addinsoft, 2015) &l cilikall & Slall Jladl il (s
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Ll ooy gasiial) Qubaill ehals 0 leslies 1 dajall 25a) i
(Similarity Matrix) 4Ll distas o el sagriall Jalail)
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Figure 1. Amplification results of using the OPA-02 primer
with DNA of some fungal isolates separated by

electrophoresis on 1.5% agarose gel. M= DNA molecular
ladder (100 bp).
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Table 3. Polymorphism obtained from using RAPD markers
for all tested fungal isolates.
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Polymorphism  polymorphic  amplified ZEx
% fragments  fragments Primer
81.81 9 11 OPH-11
88.90 8 9 OPH-18
100.00 7 7 OPN-11
60.00 6 10 OPV-17
66.70 4 6 OPW-02
100.00 4 4 OPY-20
55.50 10 18 OPA-02
80.00 8 10 OPA-13
87.50 7 8 OPA-04
85.71 12 14 OPF-01
77.80 7 9 OPF-04
84.60 11 13 OPF-13
50.00 2 4 RCO-09
71.40 5 7 ROTH-20
81.30 100 123 Total gsaxall
7.14 Mean o giall
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Table 3. Polymorphism resulting from using ISSR markers
for F. oxysporum isolates, collected from tomato plants.
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Polymorphism  polymorphic  amplified ZE
% fragments fragments Primer
62.50 5 8 UBC-807
53.85 7 13 UBC-810
57.14 4 7 UBC-812
55.60 5 9 UBC-834
60.00 6 10 (AGG)s
33.30 4 12 (CA)AC
36.40 4 11 (CAC)sGC
50.00 5 10 (GA)C
75.00 6 8 (ACTG)a
83.30 5 6 PCMS
42.86 3 7 ISSR-02
44.40 4 9 ISSR-10
52.72 58 110 Total & saxall
4.8 Mean o giall
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Figure 3. Results of the UBC-810 primer with DNA of F.
oxysporum isolates, collected from tomato plants and
separated by electrophoresis on 1.5% agarose gel. M= DNA
molecular ladder (100 bp).
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Figure 2. Cluster analysis for 59 Fusarium spp. isolates.
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Figure 4. Cluster analysis for F. oxysporum isolates,
collected from tomato.
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Abstract
Mouhanna, A.M., O.N. Hamoudi, M.M. Mofleh and H.S. Barhoum. 2019. Genetic variability between Fusarium spp.
isolates collected from Solanacious plants in Syria with emphasis on F. oxysporum infecting tomato. Arab Journal of
Plant Protection, 37(4): 293-302.

This study aimed to investigate the genetic variability of Fusarium spp. isolates collected from Solanacious plants (tomato, pepper and
eggplant) in Syria. 20 primers for RAPD marker were used on 59 fungal isolates. Results showed that 14 primers had the ability to amplify
one or multi sites of the fungal genome. The total number of amplified fragments was 123, with a polymorphism rate of 81.3%. The
phylogenetic tree showed that the isolates can be divided into two main groups (G1, G2) at a genetic similarity level of 0.58. The G1 group
included F. solani isolates and the G2 group included F. oxysporum isolates. When the ISSR technique was applied on 11 F. oxysporum
isolates collected from a tomato plant, 12 out of 20 primers were able to amplify 110 fragments with a polymorphism rate of 52.72%. The
ISSR phylogenetic tree showed that these isolates can be divided into six groups, more or less associated with their pathogenicity (0-68%).
This is the first study on genetic variability of Fusarium spp. on Solanacious plants with emphasis on F. oxysporum isolates from tomato
throughout Syria.

Keywords: Genetic variability, Fusarium, wilt, RAPD, ISSR, Syria.
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