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Table 1. FOL isolates studied, the name of tomato hybrids used and the collection site.
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Latakia ] Kebaro ok Mandaloun Ol 2

Tartous sk Wady alsaki &uall (g3l Doumna La g2 3

Latakia ZEEL Syano s Astouna U s 10
Latakia 3 Doyr alkhateeb cubaall 56 Bastouna U giag 12
Tartous sk Alklou g skl Astouna U i 15
Latakia ERAL] Soukas S s Yosra [P 19
Tartous ishk Aldrouk & gl Bastouna U g 26
Tartous sk Aldrouk <l gl Grafted prdas 27
Tartous ishk Der albeshel Gl Mandaloun O slaie 28
Tartous ishk Der albeshel Gl Mandaloun O slaie 29
Tartous weshh Yahmour sy Bastouna S 31
Tartous wishb Alzanaty Sasl Seidra B 32
Tartous sk sk Alzanaty S Agen cel 33
Latakia PERWA] Ras alein Ol l Mandaloun Oslaia 37
Latakia 40 Alaedie Al Yosra gy 42
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Table 2. Primer sets used in the molecular analysis and their
sequence.
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Primers The primer sequences
SP13-f 5- GTCAGTCCATTGGCTCTCTC- 3'
SP13-r 5- TCCTTGACACCATCACAGAG-3'
SP23-f 5- CCTCCTGTCTTTGTCTCACGA-3'
SP23-r 5- GCAACAGGTCGTGGGGAAAA-3'
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Figure 1. DNA analysis of four Fusarium isolates by two
primer sets SP13 and SP23 on 2% agarose gel. Samples 1a,
2a, 3a and 4a were analysed by the primer pair SP13, and
samples 1b, 2b, 3b and 4b analysed by the primer pair SP 23.
M: Molecular weight ladder of 100 bp.
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As gyl 4 ladll Y 32l (5 sl dais () slaie 5 (g2 (sl alaladall/s ) sandl el (%) Jsodll Aol 8l jdise 5 4 3 Je
Table 3. The wilt disease incidence and index (%) of the two tested tomato hybrids Houda and Mandaloun by infection with
different FOL isolates.

(Yo) Ol sl LY Badi ydisa (%) Gl J el LilaY) dgaud
Wilt disease severity index of hybrid (%) Wilt disease incidence of hybrid (%) Al a8y
Mandaloun &giaia Houda s Mandaloun & giaia Houda % Isolate number
0 50.00 0 100 2
0 50.00 0 75 3
0 58.33 0 75 10
0 25.00 0 33 12
0 83.33 0 100 15
0 83.33 0 100 19
0 83.33 0 100 26
0 91.66 0 100 27
0 58.33 0 66 28
0 75.00 0 100 29
0 83.33 0 100 31
0 91.66 0 100 32
0 25.00 0 33 33
0 0.00 0 0 37
0 50.00 0 75 42
0 75.00 0 100 44
0 58.33 0 75 54
0 75.00 0 100 58
0 25.00 0 50 71
0 100.00 0 100 72
Abstract

Shieh, A., W. Choumane, M. Matar and Q. Al-Rhayeh. 2025. Identification of Physiological Races for Fusarium

oxysporum f. sp. lycopersici Causing Tomato Fusarium Wilt in Greenhouses Along the Syrian Coast. Arab Journal of

Plant Protection, 43(1):54-61. https://doi.org/10.22268/AJPP-001283

This study aimed to identify the physiological races of the fungus Fusarium oxysporum f. sp. lycopersici (FOL), the causal agent of

tomato Fusarium wilt, in greenhouses along the Syrian coast. The greenhouses in Latakia and Tartous governorates were surveyed during the

period 2019-2020. The wilted tomato plant samples were collected during the late stage of plant growth. The pathogenic fungus was isolated

from infected plant stems, and the causal agent species was identified according to colony and microscopic characteristics. The pathogenicity

of the isolates was confirmed on a susceptible tomato hybrid. The physiological races were identified by the polymerase chain reaction (PCR)

analysis of fungus DNA using specific primer sets (SP13 and SP23). The results obtained showed that all isolates belonged to race 1, and based

on our knowledge, this is the first report of FOL race 1 along the Syrian coast.

Keywords: Physiological races, Fusarium wilt, tomato, greenhouses, Syrian coast.

Affiliation of authors: A. Shieh’, W. Choumane?, M. Matar? and Q. Al-Rhayeh?. (1) Agricultural Scientific Research Center, Latakia, Syria;
(2) Biotechnology Center, University of Latakia, Latakia, Syria; (3) Faculty of Agricultural Engineering, University of
Tishreen, Latakia, Syria. "Email address of the corresponding author: ali_sbeeh@hotmail.com

References 2yl
[Syrian statistical collection. 2020. Ministry of Agriculture Fusarium _hé Y3 du) 535 133 2004 .llda dasa cqudadl)
and Agrarian Reform, Statistics Department, Ay oy 35l JAeoxysporum f.sp. lycopersici
Damascus, Syria. (In Arabic)]. Asia 118 .Y (lae i) Aaalall ol S0
kil S e paddi 2015 LR Ny e (s [Al-Khatib, M.T. 2004. Determination and Characterization
Lisal ) il s Fusarium oxysporum f. sp. lycopersici of Fusarium oxysporum f. sp. lycopersici Races in
(WJb Dl s alalahall bl 48 dl Gliay) blad Jordan. PhD Thesis. University of Jordan, Amman,

.1250-1236:(3)23 Jordan. 118 pp. (In Arabic)].
[Morjan, A. and J. El-Genabi. 2015. Identification of oYy el 5,055 .2020 A ad) Luilaal) ds gaaal)
Fusarium oxysporum f. sp. lycopersici isolates and A g (el celan ) B il ¢ el 30

determination of their pathogenicity on differential

59 Arab J. Pl Prot. Vol. 43, No. 1 (2025)


https://doi.org/10.22268/AJPP-001283

and a biocontrol strategy with indigenous Trichoderma
spp. Frontiers in Microbiology, 9:1-11.
https://doi.org/10.3389/fmich.2018.00282

do Amaral, D.O., C. De Almeida and C. Malafia. 2013.
Identification of race 1,2 and 3 of Fusarium oxysporum
f.sp. lycopersici by molecular markers. African Journal
of Microbiology Research, 7(20):2324-2331.
https://doi.org/10.5897/AJMR12.2234

Doyle, J. and J.L. Doyle. 1990. Isolation of plant DNA from
fresh tissue. Focus, 12(1):13-15.

Elias, K. 1989. Vegetative compatibility of Fusarium
oxysporum f. sp. lycopersici and non-pathogenic strain
of F. oxysporum and an isozyme analysis of pathogenic
populations. Ph.D. thesis, Louisiana State University,
89 pp.

Gale, L.R., T. Katan and H.C. Kistler. 2003. The probable
center of origin of Fusarium oxysporum f. sp.
lycopersici VCG 0033. Plant Disease. 87(12):1433-
1440.
https://doi.org/10.1094/pdis.2003.87.12.1433

Grattidge, R. and R.G. O'Brien. 1982. Occurrence of a
third race of Fusarium wilt of tomatoes in Queensland.
Plant Disease, 79:990-993.
https://doi.org/10.1094/PD-66-165

Heuvelink, E. 2005. Tomatoes. Crop production science in
Horticulture 13. Wageningen University, Wageningen.
339 pp.

Hirano, Y. and T. Arie. 2006. PCR-based differentiation of
Fusarium oxysporum f. sp. radicis-lycopersici and
races of F. oxysporum f. sp. lycopersici. Journal of
General Plant Pathology, 72:273-283.
https://doi.org/10.1007/s10327-006-0287-7

Jones, J.B., J.P. Jones, R.E. Stall and T.A. Zitter. 1991.
Compendium of tomato disease, 1st edition. The
American Phytopathological Society, 100 pp.

Joshi, M., S. Rashmi, A. Sharma and P. Anil. 2013.
Isolation and characterization of Fusarium oxysporum,
a wilt fungus for its pathogenic and non-pathogenic
nature in tomato (Solanum lycopersicum). Journal of
Applied and Natural Science, 5(1):108-117.
https://doi.org/10.31018/jans.v5i1.290

McGrath, D.J., D. Gillespie and L. Vawdrey. 1987.
Inheritance of resistance to Fusarium oxysporum f. sp.
lycopersici race 2 and race 3 in Lycopersicon pennellii.
Australian  Journal of Agricultural Research,
38(4):729-733.
https://doi.org/10.1071/AR9870729

McKinney, H.H. 1923. Influence of soil temperature and
moisture on infection of wheat seedlings by
Helminthosporium sativum. Journal of Agricultural
Research, 26:195-217.

Mohammed, B. 1990. Fusarium wilt or “Yellows” of
tomato. University of Illlinois at Urbania, RPD No. 929.

Murthy, D.S., M. Sudha, M.R. Hegde and V.
Dakshinamoorthy. 2009. Technical efficiency and its
determinants in tomato production in Karnataka, India:
data envelopment analysis (DEA) Approach.
Agricultural Economics Research Review, 22(2):215-
224. https://doi.org/10.22004/ag.econ.57399

tomato hosts. Journal of Babel University, 23(3):1236-
1250. (In Arabic)].

L sall s ilassl) ) shadll Clase (s Aleld 2012 Lana ke

Fusarium oxysporum f. sp. lycopersici k!l 4~8lSa 4

pstal) Aluds ¢y 05 Anals Alaa 35201 J 33 (i yal Canesdll

76-57:(4)34 ¢iaa ) ol

[Matar, M. 2012. Effectiveness of some chemical and
biological fungicides in the control of Fusarium
oxysporum f. sp. lycopersici, the causal agent of
tomato wilt. Tishreen University Journal, Biological
Sciences Series, 34(4):57-76. (In Arabic)].

Alexander, L.G. and C.M. Tucker. 1945. Physiologic
specialization in tomato wilt fungus Fusarium
oxysporum f. sp. lycopersici. Journal of Agricultural
Research, 70:301-303.

Balaz, F., V. Stojsin, S. Jasnic, D. Indic, F. Bagi and D.
Budakov. 2009. The most important fungal diseases in
greenhouse production. Plant Doctor, 37(5):468-492.

Balogun, O.S. 2007. Comparison of Fusarium oxysporum
f.sp. lycopersici races 1,2 and 3 and f.sp. radicis
lycopersici based on the sequence of fragments of the
ribosomal DNA intergenic spacer region. Biokemistri,
19(1):1-8.

Baysal, O., M. Siragosa, H. Ikten, I. Polat, E. Gumrukcu,
F. Yigit, F. Carimi and J.A. Teixeira da Silva. 2009.
Fusarium oxysporum f. sp. lycopersici races and their
genetic discrimination by molecular markers in West
Mediterranean region of Turkey. Physiological and
Molecular Plant Pathology, 74(1):68-75.
https://doi.org/10.1016/j.pmpp.2009.09.008

Booth, C. 1971. The Genus Fusarium. Commonwealth
Mycological Institute, Kew, Surrey, UK. 237 pp.

Booth, C. 1977. The Genus Fusarium. Commonwealth
Mycological Institute, Kew, Surrey, UK. 58 pp.

Cabral, C.S., A.M. Gongalves., M.E.N. Fonseca., A.F.
Urben, H. Costa, V. Lourenco Jr., L.S. Boiteux and
A. Reis. 2020. First detection of Fusarium oxysporum
f. sp. radicis—lycopersici across major tomato—
producing regions in Brazil. Phytoparasitica, 48:545-
553. https://doi.org/10.1007/s12600-020-00824-5

Cai, G., L.R. Gale, R.W. Schneider, H.C. Kristler, R.M.
Davis and K.S. Elias. 2003. Origin of race 3 of
Fusarium oxysporum f.sp. lycopersici at a site in
California. Phytopathology, 93:1014-1022.
https://doi.org/10.1094/phyt0.2003.93.8.1014

Chopada, G.B., P. Singh and C. Korat. 2014. Pathogenic
variation among Fusarium oxysporum f.sp. lycopersici
isolates and varietal screening of tomato against wilt
under south Gujarat, India. The Bioscan, 9(1):351-354.

Colak, A. and M. Bicici. 2013. PCR detection of Fusarium
oxysporum f. sp. radicis-lycopersici and races of
Fusarium oxysporum f. sp. lycopersici of tomato in
protected tomato-growing areas of the eastern
Mediterranean region of Turkey. Turkish Journal of
Agriculture and Forestry, 37(4):457-467.
https://doi.org/10.3906/tar-1203-71

Debbi, A., H. Boureghda, E. Monte and R. Hermosa.
2018. Distribution and genetic variability of Fusarium
oxysporum associated with tomato diseases in Algeria

(2025) 1 32 43 alaa oy 2l il L5 Aaa 60


https://doi.org/10.1016/j.pmpp.2009.09.008
https://doi.org/10.1007/s12600-020-00824-5
https://doi.org/10.1094/phyto.2003.93.8.1014
https://doi.org/10.3906/tar-1203-71
https://doi.org/10.3389/fmicb.2018.00282
https://doi.org/10.5897/AJMR12.2234
https://doi.org/10.1094/pdis.2003.87.12.1433
https://doi.org/10.1094/PD-66-165
https://doi.org/10.1007/s10327-006-0287-7
https://doi.org/10.31018/jans.v5i1.290
https://doi.org/10.1071/AR9870729
https://doi.org/10.22004/ag.econ.57399

Sepulveda-Chavera, G., W. Huanca, R. Salvatierra- Nelson, P., T. Toussoun, and W. Marasas. 1983. Fusarium

Martinez and B.A. Latorre. 2014. First Report of species: an illustrated manual for identification.
Fusarium oxysporum f. sp. lycopersici race 3 and F. Pennsylvania State University Press, University Park,
oxysporum f. sp. radicis-lycopersici in tomatoes in the PA. 193 pp.

Azapa Valley of Chile. Plant Disease, 98(10):1432. Reis, A., H. Costa., L.S. boiteux and C.A. Lopre. 2005.
https://doi.org/10.1094/pdis-03-14-0303-pdn First report of Fusarium oxysporum f.sp. lycopersici

race 3 on tomato in Brazil. Fitopatolgia Brasikeira,
30(4):426-428.

Received: February 3, 2023; Accepted: November 29, 2023 2023/11/29 : 4l o 488) gall f ) €2023/2/3 a0 g U

61 Arab J. Pl Prot. Vol. 43, No. 1 (2025)


https://doi.org/10.1094/pdis-03-14-0303-pdn

