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ABSTRACT

Tobacco mosaic virus (TMV) is considered as a devastating virus which significantly reduces the tomato
yield. This investigation aimed to find an efficient combination of plant probiotic bacteria to control TMV in
tomato. Suspensions of Pseudomonas fluorescens, P. putida, and Bacillus subtilis were prepared at the
concentration of 10° colony forming unit per milliliter. Tomato seedlings, were treated with probiotic bacteria
by adding 100 milliliters of suspension. Afterward, seedlings were inoculated with TMV and were inspected
for six weeks. Subsequently, an indirect- ELISA test using TMV specific polyclonal antibody was used to
compare the relative virus titer in the plants of each treatment. The experiment was conducted in a
completely randomized design with nine treatments and six replicates, respectively. Results showed that the
OD measured in the mixed bacterial treatment was lower (0.08) in comparison to the positive control (0.87)
(p<0.05). Application of B. subtilis resulted in the higher OD (0.45) compared to the other treatments
(p<0.05). Additionally, plant growth indicators including fresh and dry weight of root and above ground
tissues of tomato as well as height of tomato plants and chlorophyl content were recorded. Application of
plant probiotic bacteria significantly increased these indices in TMV-inoculated tomato plants compared to
the control. The overall results showed that the mixture of three bacteria had a synergistic effect, so that they
showed higher decrease in disease severity in comparison to the control.
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Figurel- Mosaic and malformation of tomato in various treatments inoculated with TMV (a, b) in
comparison to the healthy control (c).
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Table 1- Mean comparison of optical density, chlorophyll index, and other plant growth parameters in
tomato treated with probiotic bacteria and challenged with TMV.
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Table 2- Mean disease severity values for different treatments in tomato treated with probiotic
bacteria and challenged with TMV.

Treatment Disease severity (%) three Disease severity (%) six
weeks post inoculation TMV weeks post inoculation TMV
Sc21 67.3° 64.66
Sc42 55.66° 54%
Sc13 57.33° 56.3°
Sc21+Sc42 48.66° 48"
Sc13+Sc21 57.33° 54%
Sc42+Sc13 56° 60.33™
Sc21+Sc42+Scl3 30° 27.66°
Positive control (TMV inoculated) 78.66° 81.66°
Negative control (healthy plant) 0° o
SEM 2.67 214
P-treat p <0.0001 p <0.0001

D3l 6l e S sy i Jleis] e [0 S e By > sl et (SIS ae] bl s
Columns with same letter are not significantly different at probability level P < 0.05 according to
Duncan’s Multiple Range Test (DMRT)
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Diagram 1- (ELISA) values, and severity of tomato treated with probiotic bacteria and challenged

with TMV. Means followed by different letters within a column represent a significantly different (&

=0.05) by Duncan’s Multiple Range Test (DMRT).
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