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Figure 1. F. oxysporum f.sp. lycopersici colony.
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Figure 2. Small and large condiospores of F. oxysporum
(60x)
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Abstract

Al-Maghribi, S., Y. Hammad and B. Rezk. 2016. Effect of Rhizobium leguminosarum on growth of Fusarium oxysporum
f.sp. lycopersici in vitro. Arab Journal of Plant Protection, 34(2): 135-141.

This study was carried out to evaluate the antagonistic effect of Rhizobium leguminosarum isolates against F. oxysporum f. sp.
lycopersici, the causal organism of tomato wilt. R. leguminosarum was isolated from the root nodules of faba bean and characterized by
biochemichal analysis (gelatin hydrolysis, glucose peptone agar, triple sugar ion agar test). Fusarium oxysporum f. sp. lycopersici was
isolated from tomato plants showing characteristic symptoms of Fusarium wilt disease. These plants were planted in different locations along
the Syrian coast. Two isolates of R. leguminosarum (R1 and R2) and eight F. o. f. sp lycopersici isolates (FOL1, FOL2, FOL3, FOL4, FOLS,
FOL6, FOL7, FOL8) were obtained. The results demonstrated the effectiveness of the Rhizobium isolates in inhibiting F. o. f. sp. lycopersici
in vitro. Isolate R1 was the most effective and caused 68.05% growth inhibition of isolate FOL7. The results also showed that these bacteria
were able to produce volatile substances that led to the inhibition of F. o. f. sp. Lycopersici growth. Isolate R1 was the most effective and
caused 37.78% growth inhibition of isolate FOL7.
Keywords: Rhizobium leguminosarum, F. oxysporum f. sp. lycopersici, tomato, volatile substances.
Corresponding author: Sabah Al-Maghribi, Faculty of Agriculture, Tishreen University, Lattakia, Syria.

References

11.

12.

13.

14.

15.

16.

17.

18.

19.

Devi, T. and G.K.N. Chhetry. 2014. Evaluation of
Rhizobium and biopesticides against Fusarium wilt of
pigeonpea. International Journal of Innovative
Research and Development, 3: 245-249.

Dhabhai, K. and A. Batra. 2012. Physiological and
phylogenetic analysis of rhizobia isolated from
Acacia nilotica L. African Journal of Biotechnology,
11: 1386-1390.

Dubey, S.C., M. Suresh and B. Singh. 2007.
Evaluation of Trichoderma species against Fusarium
oxysporum f.sp. ciceris for integrated management of
chickpea wilt. Biological Control, 40: 118-127.
El-Batanony, N.H., O.N. Massoud, M.M. Mazen
and M.M. Abd El-Monium. 2007. The inhibitory
effects of cultural filtrates of some wild Rhizobium
spp. on some faba bean root rot pathogen and their
antimicrobial synergetic effect when combined with
Arbuscular mycorrhiza (Am). World Journal of
Agricultural Sciences, 3: 721-730.

Fentahun, M., M.S. Akhtar, D. Muleta and F.
Lemessa. 2013. Isolation and characterization of
nitrogen deficit Rhizobium isolates and their effect on
growth of haricot bean. African Journal of
Agricultural Research, 8: 5942-5952.

Frank, B. 1889. Uber die Pilzsymbiose der
Leguminosen. Berichte der Deutschen Botanischen
Gesellschaft, 7: 332-346.

Hoque, S., N. Sultana, A.N. Faruq, M.Z.R.
Bhuiyan and N. Islam. 2015. In-vitro evaluation of
selected bio-control agents against foot and root rot
pathogens of lentil. Scholarly Journal of Agricultural
Science, 5: 8-15.

Hmissi, 1., S. Gargouri and B. Sifi. 2011. Attempt of
wheat protection against Fusarium culmorum using
Rhizobium isolates. Tunisian Journal of Plant
Protection 6: 75-86.

Islam, R., Y.T. Jeong, Y.J. Ryu, C.H. Song and
Y.S. Lee. 2009. Isolation, identification and optimal
culture conditions of Streptomyces albidoflavus C247
producing antifungal agents against Rhizoctonia
solani AG2-2. Mycobiology, 37: 114-120.

g yal

Ll )2 2010 Asall ol LSTs al ) daaa (A ]
&3 Rhizobium leguminosarum bv. viciae L5 50

2.

10.

25
Arfaoui, A., B. Sifi, A. Boudabous, I. El-Hadrami
and M. Cherif. 2006. Identification of Rhizobium
isolates possessing antagonistic activity against
Fusarium oxysporum f.sp. ciceris, the causal agent of
Fusarium wilt of chickpea. Journal of Plant
Pathology, 88: 67-75.
Arfaoui, A., B. Sifi, M. El-Hassan, A. Boudabbous
and M. Cherif. 2005. Biochemical analysis of
protection against Fusarium wilt afforded by two
Rhizobium isolates. Plant Pathology Journal, 4: 35-42.
Barhate, B.G., G.N. Dake, B.C. Game and D.N.
Padule. 2006. Variability for virulence in Fusarium
oxysporum f.sp. ciceri causing wilt of chickpea.
Legume Research, 29: 308-310.
Booth, C. 1971. The genus Fusarium.
Commonwealth Mycological Institute, Kew, Surrey,
England, 237 pp.
Bhattacharya, C., B. Deshpande and B. Pandey.
2013. Isolation and Characterization of Rhizobium sp.
from root of legume plant (Pisum sativum) and its
antibacterial activity against different bacterial strains.
International Journal of Agricultural and Food
Science, 3: 138-141.
Berrada, H. and K. Fikri. 2014. Taxonomy of the
Rhizobia: Current Perspectives. British Microbiology
Research Journal, 4: 616-639.
Chérif, M., A. Arfaoui and A. Rhaiem. 2007.
Phenolic compounds and their role in bio-control and
resistance of chickpea to fungal pathogenic attacks.
Tunisian Journal of Plant Protection, 2: 7-21.
Deliopoulos, T., P.S. Kettlewell and M.C. Hare.
2010. Fungal disease suppression by inorganic salts:
A review. Crop Protection, 29: 1059-1075.
Deora, G.S. and K. Singhal. 2010. Isolation,
biochemical characterization and preparation of
biofertilizers using Rhizobium strains for commercial
use. Bioscience and Biotechnology Research
Communications, 3: 132-136.

(2016) 2 2= 34 Aaa gy al) ll) 48y Uaa 140



25.

26.

27.

28.

29.

Rajpoot, P. and K.S. Panwar. 2013. Isolation and
Characterization of Rhizobia and their Effect on
Vigna radiata Plant. Octa Journal of Biosciences, 1:
69-76.

Seifert, K. 1996. Fusarium interactive key.
Agriculture and Agri-Food Canada. 65 pp.

Sharam, G. and R.R. Pandy. 2010. Influence of
culture media on growth, colony character and
sporulation of fungi isolated from decaying vegetable
wastes. Journal of Yeast and Fungal Research, 1: 157-
164.

Sicuia, O., S. Dinu, M. Dinu, C. Fatu, D.
Valimareanu, C. Mincea and F. Constantinescu.
2014. Pests and diseases management using
compatible biocontrol bacteria against tomato
pathogenic fungi. Scientific Bulletin. Series F.
Biotechnologies, XVIIIL: 66-72.

Singh, B., R. Kaur and K. Singh. 2008.
Characterization of Rhizobium strain isolated from the
roots of Trigonella foenumgraecum (fenugreek).
African Journal of Biotechnology, 7: 3671-3676.

Received: December 15, 2015; Accepted: April 18, 2016

141 Arab J. Pl Prot. Vol. 34, No. 2 (2016)

20.

21.

22.

23.

24.

Kumari, S. and V. Khanna. 2014. Effect of
antagonistic ~ Rhizobacteria  coinoculated  with
Mesorhizobium ciceris on the control of Fusarium
wilt in chickpea (Cicer arietinum L.). African Journal
of Microbiology Research, 8: 1255-1265.

Malajezuk, N. 1983. Microbial antagonism to
Phytopathora. American Phytopathological Society.
St. Paul, Minnesota, USA.

Nelson, P. E., T. A. Toussoun and W. F. Marasas.
1983. Fusarium species. Octa Journal of Biosciences,
1: 69-76.

Nirmaladevi, D. and C. Srinivas. 2012. Cultural,
morphological, and pathogenicity variation in
Fusarium oxysporum f.sp. lycopersici causing wilt of
tomato. Batman University Journal of Life Science, 2:
1-16.

0Ozkoc, I. and ML.H. Deliveli. 2001. /n vitro inhibition
of the mycelial growth of some root rot fungi by
Rhizobium leguminosarum biovar phaseoli isolates.
Turkish Journal of Biology, 25: 435-445.

2016/4/18 : il Ao &8 gall g U €2015/12/15 :a30) f S



