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ABSTRACT: Nine identified bacterial strains were selected out of 48 isolates collected from 
various areas In the upper Western region of the Nile Delta in Egypt. Such 9 strains proved to 
be the most bioferti/izing bacterial agents among all via laboratory examinations. A greenhouse 
pot experiment was carried out in order to ascertain the capability of those strains as effective 
diazotrophs for wheat plants. Influence of soil moisture content and salinity was included. 
Nitrogen contents in plant shoots and in rhizosphere soil, as well as dehdrogenase activity, had 
been determined at two growth periods, i.e. 60 and 120 days of planting. The results revealed 
that the strain "D 2" ( Azotobacter chroococcum DSM 2286), "D9"( Enterobacter kobei CIP), 
"M3"( Bacillus megaterium EIF18), "N4" (Clostridium sp.), and "W2" (Klebsiella sp.), were, 
descendingly the most efficient strains, under all experimental variables. 

Key words: Biofertilizers, N2 fixation, Dehydrogenase activity, Wheat, Nitrogen uptake. 

INTRODUCTION 
Recent studies have confirmed that a 

number of bacterial species, mostly 
associated with the plant rhizosphere, are 
beneficial for plant growth, yield and crop 
quality. They have been called plant growth
promoting bacteria and include strains of the 
genera Acinetobacter, Alcaligenes, 
Arthrobacter, Azospiri/lium, Azotobacter, 
Bacillus, Beijerinckia, Burkho/deria, 
Enterobacter, Erwinia, Flavobacterium, 
Rhizobium and Serratia (Bashan and de
Bashan, 2005 and Esitken eta/., 2010). 

Soil salinization is a growing problem 
worldwide. It was estimated that 1 0% of the 
world's cropland and as much as 27% of the 
irrigated land may be already affected by 
salinity (Shannon, 1997). Another review 
quotes that one-third of the world's arable 
land resources are affected by salinity 
(Qadir et a/., 2000). Not surprisingly that, the 
gradual increase in salt content in irrigated 
soils has been considered as one of the 
main threats against crop production (Kotb 
et a/., 2000). High NaCI (60 mol m·3) in 
nutrient solution strongly affected the 
germination rate and root elongation, 
seedling and mature vegetative growth of 
both spinach and lettuce, but especially in 
lettuce (Kaya et al., 2002). At 80 mol m-3 
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NaCI, lettuce germinability was reduced to 
50% (Odegbaro and Smith, 1969). Even 
when salt seemed to affect lettuce growth 
occured mainly through osmotic effects 
(Shannon, 1997). Moreover, salt-nutrient 
interactions could also account for the NaCI 
negative effects on plant growth and yield 
quality (Pardossi et a/., 1999), or for 
improving plant performance under saline 
conditions (Kaya eta/., 2002). On the other 
hand, the use of plant growth-promoting 
bacteria (PGPB) and mycorrhizal fungi to 
promote plant growth in saline soils was 
reported as a developing technology (Bacilio 
et a!., 2004). In general, inoculation with 
PGPB can enhance germination. seedling 
emergence and modify growth and yield of 
various cereal and non-cereal crops (Zahir 
eta/., 2004). 

Water stress limits the growth and 
productivity of crops particularly in arid and 
semi-arid regions causing the most drastic 
economic losses in agriculture. This form of 
abiotic stress, affects the plant water relation 
at cellular and whole plant levels causing 
specific and unspecific reactions and 
damages. Inoculation of plants with native 
beneficial microorganisms may increase 
drought tolerance of plants growing in arid or 
semiarid areas (Marulanda et a/., 2007). 
































