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ISOLATION AND CHARACTERIZATION OF HIGHLY EFFICIENT PL~VT

GROWTH-PROMOTING RHIZOBACTERIA ISOLATED FROM WHEAT
AND FABA BEAN RHIZOSPHERE

Sally M.H. Attia*, S.H. Salem, V.S. Bedrous and M.1. Hegazy

Agric. Microbiology Dept., Fac. Agric., Zagazig, Univ., Egypt

ABSTRACT

Forty two rhizobacterial isolates were isolated from the rhizosphere soil of faba bean (Vida faba
L.) and wheat (Triticum aestivum L.) in different locations at Sharkia governorate, Egypt. These
isolates were screened for indole acetic acid (lAA) equivalents and siderophore production, phosphate
solubilization, cellulase enzymes production and nitrogenase enzyme activity. All isolates were able to
produce lAA in presence or absence of tryptophan (L-TRP) although much variation was observed
between them. The values ofLo\A in the absence ofL-TRP ranged between 7.913 and 19.953 mg L'
for the wheat isolates and 8.519 to 20.559 mg L- I for the faba bean isolates, while the values oflAA in
the presence ofL-TRP ranged from 10.171 to 43.273 mg L-' for the wheat isolates and from 9.779 to
47.445 mg L· I for the faba bean isolates. Thirty nine isolates were able to solubilize Cal (P04)' on
Modified Bunt and Rovira Medium, 35 isolates resulted in positive reactions with the chrome azurol S
(CAS) agar medium, 26 isolates showed positive cellulase reactions with carboxymethyl cellulose
medium (CMC) and 28 isolates gave a positive reactions with nitrogenase enzyme activities. Out of
the forty two isolates, 10 were unidentified and 32 were identified at the genus level, six of them
proved to be efficient PGPR were identified as Azospirillum brasilense, Serratia marcescens,
Pseudomonas fluorescens. Pseudomonas putida and Bacillus hrevis as well as Azotobacter sp. all of
which will be used as bio-fertilizers in further studies.
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INTRODUCTION

Plant growth-promoting rhizobacteria
(PGPR) are beneficial bacteria that colonize
plant roots and enhance plant growth by a wide
various indirect and direct mechanisms. The use
of PGPR is steadily increasing in agriculture and
offers an attractive way to replace chemical
fertilizers, pesticides, and supplements
(Kloepper and Schroth, 1978; Saharan and
Nehra, 2011 and Myresiotis et ai., 2012). PGPR
can be divided into two groups according to
their relationship with the plants; a) symbiotic
bacteria, b) free-living rhizobacteria. Although
the direct and indirect mechanisms by which
PGPR promote plant growth are not yet fully
understood, many different traits of these
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bacteria arc responsible for growth promotion
activities (Cattelan et al., 1999). The direct
mechanisms involve improved nutrient
acquisition (Bio-fertilizers) by nitrogen fixation
and phosphorus solubilization, production of
phytohormones (Bio-stimulants) such as auxins,
cytokinins and gibberellins, lowering of
ethylene concentration, while enhancing
Hydrogen Cyanide (HCN), siderophores (FdII
chelating agent) orl and antibiotics production.
Indirect mechanism, of PGPR include
competition with detrimental microorganisms
for sites on plant roots, antibiotic protection
against pathogenic bacteria (Bio-protectants),
reduction of iron available to phytopathogens in
the rhizosphere, and synthesis of fungal cell wall
lysing enzymes (Kloepper et ai., 1989; Glick,
1995 and Glick et al., 1999).
























