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PROSPECTS FOR EVALUATION OF FRANKIA - CASUARINA
ASSOCIATION UNDER EGYPTIAN CONDITIONS

1- BIOCHEMICAL AND MOLECULAR DIFFERENTIATION OF
NATIVE FRANKIA

[9]
Ewedal E.E. Wedad; Sb.M. Selim1and Mona S. zayedl

ABSTRACT

Four native Frankia were isolated from nodules developed on the root of C.
glauca and C. cunninghamiana grown on a range ofEgyptian soils. Examinations of
light microscopy revealed that all isolates exhibited structures characterizing
Frankia Le.• hyphae, sporangia and vesicles (in vitro) Acetylene reduction activity
using N-free BAP medium showed that Nrfudng activity of those isolates ranged
from 151.36 to 211.42 nmol C2HJh/mg mycelial protein. The highest biomass yield
were obtained from Frankia cultures in BAP liquid medium containing sodium
propionate compared with other sources of carbon. i e •mannitol, fructose, mannose.
sucrose and maltose. However. the growth pattern of all isolates under the above­
mentioned conditions were similar to those of the 2 reference strains of Frankia.
Prior to exponential growth. the isolates showed a lag phase ofapproximately 6-7 or
2-3 days under static and stirred conditions. respectively. On the other hand. they
were sensitive to 7 antibiotics with different mechanisms ofactions. i. e, streptomy­
cin sulfate, neomycin sulfate, kanamycin sulfate. chloramphenicol. tetracycline.
gentamycin and nalidixic acid. The similarities among the tested isolates which were
examined by SDS-PAGE and agrose-gel electrophoresis techniques showed that
they were varied in electrophoretic protein pattern as well as total chromosomal and
plasmid DNA. Active hyphae and spores ofall Frankia isolates were able to induce
Nrfixing nodules on the roots of C. cunninghamiana where endophytic colonization
were confirmed by scanning electron microscopy.
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INTRODUCTION

Frankia is an actinomycete able to fix
atmospheric nitrogen either in vitro and
in planta by infecting the root system and

forming nodules on a number of non­
legumes, termed actinorhizal plants (Ak­
kermans & Van Diji(, 1976; Callaham
et aJ 1978, Diem and Dommergues,
1990 and Benson & Silvester, 1993).
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