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Figure 1. Effect of antagonistic bacterial isolates against
fungal growth of F. oxysporum f.sp. lentis Fo8 (A), and the
most important bacterial isolates (B) under in vitro
conditions.
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. Fusarium oxysporum f.sp. lentis (Fo8) st oyt e 4 i<l o 1
Table 1. In vitro screening of bacterial isolates against the growth of Fusarium oxysporum f.sp. lentis isolate Fo8.

()
byl 0p Mean radius of
% Inhibition fungus growth (cm) Crop/Soil / Province Isolate code
75.0 1.0 Lentil Darra M1
47.5 2.1 Lentil Darra M2
50.0 2.0 Carrot Darra M3
50.0 2.0 Lentil Darra M4
70.0 1.2 Wheat Darra M5
50.0 2.0 Lentil Darra M6
62.5 15 Lentil Darra M7
65.0 1.4 Carrot Darra M8
725 1.1 Wheat Darra M9
62.5 15 Lentil Darra M10
75.0 1.0 Lentil Darra M11
725 1.1 Lentil Darra M12
70.0 1.2 Lentil Darra M13
60.0 1.6 Pear Qunaitera 5 ylayid M14
60.0 1.6 Grape Qunaitera 5 ki M15
57.5 1.7 Chickpea Qunaitera 5 ki M16
575 1.7 Pear Qunaitera b kol M17
57.5 1.7 Grape Qunaitera 5 ylayid M18
60.0 1.6 Grape Qunaitera 5 ki M19
67.5 1.3 Apple Qunaitera b kol M20
52.9 1.9 Lentil Qunaitera 5 ylayid M21
62.5 15 Parsley Homs M22
775 0.9 Almonds Homs M23
67.5 1.3 Barley Pt Homs M24
60.0 1.6 Almonds Homs M25
50.0 2.0 Cabbage AN Homs M26
72.5 11 Cabbage ilaid Homs M27
67.5 1.3 Wheat Homs M28
42.5 2.3 Lentil Hama M29
50.0 2.0 Faba bean Hama M30
57.5 1.7 Pea Hama M31
375 2.5 Lentil Hama M32
67.5 1.3 Groundnut Hama M33
62.5 15 Groundnut Hama M34
775 0.9 Barley Pt Hama M35
60.0 1.6 Pea Hama M36
75.0 1.0 Fig o Hama M37
50.0 2.0 Chickpea Tartous M38
67.5 1.3 Chickpea Tartous M39
60.0 1.6 Pepper AL Tartous M40
62.5 15 Barley o5 Idleb M41
62.5 1.5 Loquat Lia (S Lattakia 48530 M42
80.0 0.8 Poor Soil b8 4, 5 Homs M43
725 1.1 Poor Soil b8 4, 53 Homs M44
725 1.1 Poor Soil b8 4, 53 Homs M45
72.5 1.1 Poor Soil b8 4, 5 Homs M46
80.0 0.8 Poor Soil by 4, 5 Homs M47
775 0.9 Poor Soil b8 4, 53 Homs M48
70.0 1.2 Poor Soil by 4, 5 Homs M49
72.5 1.1 Poor Soil by 4, 5 Homs M50
775 0.9 Poor Soil b8 4, 53 Homs M51
72.5 1.2 Poor Soil b yd 4, 5 Homs M52
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Table 2. Morphological, cultural and biochemical characteristics of rhizobacterial isolates

Isolates
Pseudomonas Bacillus Characteristics
Light yellow Pale white Ul Colony color
Fluorescent green i sl White sl Pigment color
Rod Rod Shape
- + Spore Formation & sl JSs
- +
- + Growth at 42 °C °42
+ - Anaerobic growth 20 Y saill
+ + Nutrient Broth + NaCl (5%) (%5) NaCl +
- + Nutrient Broth + NaCl (5%) (%5) NaCl +
Carbohydrate metabolism Gl g ySI Dkl
+ + Glucose
- - Lactose
- + Sucrose
+ + Mannitol Jsinle
+ + Nitrate reduction
- + Catalase production YL A 53
i, + Starch hydrolysis
+ - Gelatin liquefaction Caidad) Jlas
+ - Indole test
- + Methyl red test aal) il
- - Voges proskauer test
+ + Citrate utilization Cl yiual) SDlgiul

Abstract
Ghanam, M., M.A. Nahlawi and S.E. Khabbaz. 2014. Antagonism between plant growth promoting rhizobacteria and
Fusarium oxysporum f.sp. lentis Vasud. & Srin., the causal agent of vascular lentil wilt under laboratory conditions.
Arab Journal of Plant Protection, 32(3): 246-253.

Ninety six soil samples were collected from fields in Daraa, Homs, Hama, Idleb, Tartous, Latakia and Qunaitera provinces of Syria,
during 2010. A total of 137 bacterial isolates were isolated from rhizosphere soil samples of lentil, faba bean, groundnut, chickpea, pea,
wheat, barley, cabbage, potato, carrot and parsley, in addition to grapes, almonds, fig, and loquat trees. Bacterial isolates were cultured on
PDA, NA and King’s B media and selected according to colony characteristics. These were screened in vitro for inhibition of Fuarium
oxysporum f.sp. lentis (Fo8) growth. 42 bacterial isolates proved their ability to inhibit the pathogen growth in the range of 37.5-77.5%,
compared with control. Most of the bacterial isolates were identified to belong to Bacillus genus, based on morphological characteristics and
biochemical tests.

Keywords: Plant growth promoting rhizobacteria, Fuarium oxysporum f.sp. lentis, inhibition, lentil wilt, Syria.
Corresponding author: Salah Eddin Khabbaz, Agricultural Research Center, Hama, Syria, Email: Salah_edk@yahoo.co.uk
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