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Abstract: An unexplored soil microbial community associated with the root system of Nicofiana tabacum was isolated to
analyze its impact on growth and yield of the crop. A total of nine isolates out of 180 were biochemically screened and char-
acterized as potential plant growth-promoting rhizobacteria due to the expression of growth-promoting traits. All isolates
were positive for ammonia production, 8 were positive for phosphate solubilization but none for auxin production. The
‘majority of the isolates were also found positive for hydrogen cyanide, siderophore and hydrolytic/degradative enzymes
production, enabling them to restrict the growth of Fusarium oxysporum in an in vitro assay. Although all tested isolates
enhanced tobacco growth significantly, Baj-ER-01 and CD-RS-03 were found to be the most promising in enhancing all
aspects of growth. This study provides evidence for the enhancement of growth and yield of inoculated tobacco plants
through an adequate supply of nutrients and/or controlling phytopathogens.
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INTRODUCTION

Plant growth-promoting rhizobacteria (PGPR) are
a diverse group of free-living soil bacteria colonized
in the rhizosphere, rhizoplane and endorhizosphere
of the plant root system [1]. This indigenous soil
‘microbial community is extensively investigated as
an alternative to chemical fertilizers for maintain-
ing soil ecosystems and sustainable crop production.
Although the exact mechanism of plant-growth en-
hancement by these bacteria is unknown, it is believed
that these bacteria involve a number of direct and
indirect mechanisms that, either singly or synergis-
tically, affect the growth of colonized plants. Direct
‘mechanisms include the release of growth-stimulating
phytohormones, such as indole acetic acid (IAA), cy-
tokinin and gibberellins [2], whereas indirect process-
es include an increase in biological nitrogen fixation
activity, solubilization of inorganic phosphates and
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other nutrients, production of compounds that inhibit
phytopathogenic growth, improvement of soil struc-
ture and elimination of toxic heavy metals or other
xenobiotic compounds, all of which help the survival
of plants under saline conditions and enhanced min-
eral absorption [3-7].

The successful isolation and application of PGPR
such as Chryseobacterium palustre and Chryseobacte-
rium humi to Zea mays |21, Bacillus subtilis and Pseu-
domonas fluorescence to Pelargonium graveolens [8]
and Pseudomonas putida, Azotobacter chroococum to
Lycopersicon esculentum (9] have not only demon-
strated positive effects on growth and yield of inocu-
lated plants but also provided documented proof of
reduced chemical fertilizer use per hectare [10]. Such
reports have fueled the interest of many investigators
to isolate and study the role of PGPR from the root
system of previously unexplored plant types, or from
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