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. ABSTRACT: The present study was carried out during two
succeeded seasons (1999 and 2000) to evaluate of the effects of
Rhizobium leguminosarum (R.I) and Bradyrizobium japon;cum (B.j)
inoculation strains, as plant growth ppromoting rhizobacteria
(pGPR), with Ih NPK recommended dose) on chemical constituents;
sugars, chlorophyll, N, P, K, Na, proline, total free amino acids, IAA,
ABA, and GAl concentrations, of two sorghum cultivars (Dorado
and Shandaweel) grown under different soil moisture (100%, 60%
and 40% of field capacity). The plants were subjected to four
treatments; full NPK recommended dose (control), 111 NPK, Ih NPK
+ R.I and 1h NPK+ B.j inoculation strain. Also, the qualitative
assessment of IAA, hydrogen cyanide (HeN), siderophore
production and solubilized phosphorus as affected by the tested
rhizobial strains, was conducted. A sample of plants was taken after
70 day from sowing. The results clearly confirmed that inoculation
treatments reduced proline accumulation while, increased total
sugars, K, total free amino acids in leaves and IAA concentrations in
root. Total chlorophyll and nitrogen concentrations increased in
leaves of both cultivars. Total nitrogen of leaves was more affected
by R.I strain in Dorado than Shandaweel. In addition, ABA
concentration increased with reduced soil moisture level after
inoculation ¢reatments in Shand:nnel, meanwhile, P and GAJ
concentrations did not affected. Therefore, the biofertilizer is
considered to be excellent as the effecth'e tools to enhance nutrients
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uptake and reduced chemical fertilizer as ~ell as drough~ stress
damages.and consequently the cost and pollutIOn. '
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INTRODUCTION
Sorghum (Sorghum bieolour

L.) is considered the most
important cereal crop in Egypt,
after .wheat, maize and rice.
Rhizobium is known to survive in
the soil and the rhizosphere of
legumes and non-legumes. Non
symbiotic Plant Growth
Promoting Rhizobaeteria (PGPR)
are often used as inoculates,
however, they are not as effective
as entophytic bacteria (Antuon et
aI., 1998). The PGPR bacteria
have the effect plant growth
directly by producing and
secreting plant growth promoting

. substances such as, auxins,
gibberellins, cytokines, by
eliciting root metabolism activity
with bacterial surface components
and for by supplying biological
fixed nitrogen (Chiarini et al.
1998). On the other hand, indirect
mechanism as suppression of
bacterial, fungal and nematode
pathogens by production of
various metabolites (Kozyrovska
et' al., 1997). Also, increased.
uptake of nutrients such as N, P, K

(Kapulnik et al., 1985) has been
suggested as one of the
mechanism by which PGPR
increased growth and crop yield
(HlSflich et al., 1997 and Galal et
al., 2001).

In addition, Rhizobium is
more tolerant to drought soils, as
well as it is tolerant to the high
temperature up to 50°C for more
than a few hours (Nutman, 1965).

. Therefore, resistance to water
deficit is manifested in four
general ways: timing to avoid
water stress, morphological and
physiological adaptation as well as
metabolic alterations. The last
way must be consider for
understanding with the relation
between PGPR and metabolic
activity. This area includes
synthesis of protein involved in
osmotic adjustment. Proline seem
to be the amino acid accumulated
in the largest amounts in response
to drought stress (Rashad and
Ismail, 2000 ).

Therefore, the present study
aimed to investigate the
interactive effects of rhizobial
inoculation and NPK fertilization








































