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Abstract

In current study, 24 isolates of rhizobial bacteria were isolated from
the root nodules of four of leguminous plants, namely cowpea, broad
bean, leguminous, and broad bean, which were grown in different regions
of the city of Mosul. Gelatin decomposition, citrate consumption, and
indole red methylation test, as the morphological and cultural
characteristics showed that they grow in the form of transparent, viscous
colonies to produce external sugars in abundance on solid media, Yest
extract and Mannitol, the sensitivity of the isolates and their resistance to
six types of antibiotics were studied: Tetracycline (TE), Rifampin (RA),
Ceftriaxone (CRO), Tobramycin (TOB), Ampicillin (AM) and
Ciprofloxacin (CIP) at concentrations 10, 5, 10, 10, 25, 10. pg/mL,

respectively.

The isolates differed in their resistance to antibiotics, and the highest
percentage of resistance to rhizobia is 100% to antibiotics AM and CIP,
and the highest percentage of sensitivity to rhizobia isolates, which is
100% to antibiotic TOB, with varying percentages for the rest of the

antibiotics.

The study also included testing the production of the studied
rhizobial isolates of the external polysaccharide, where the isolates varied
among themselves in the rate of production, as the maximum production
was in the isolate R. leguminosarum bv. viciae HA21 and the lowest
production in the isolate R. leguminosarum bv. phaseoli HAI10 the
results showed the anti-microbial activity of silver nanoparticles prepared
at three concentrations of 250, 500, and 750 pug/mL, the highest rate of
growth inhibition diameter towards rhizobial isolates.The highest
inhibition percentage was from the two concentrations 250 and 500
ng/ml, as the highest inhibition rate of silver nanoparticles appeared at the
concentration 750 pg/ml when isolate Ensifer fredii bv. fredii HA4
reached 34.67 mm.The lowest diameter of inhibition at the same
concentration was 0.0022 mm when the Rhizobium leguminosarum bv.

viciae HA22, as for the nanoscale titanium dioxide, it also showed



different inhibition diameters according to the concentrations, and the
concentration of 750 pg / ml was the highest inhibition diameter, as it
reached 33.33 mm for the isolate Rhizobium leguminosarum bv. viciae
HA23 and the lowest inhibition diameter was 17.67 mm against the
isolate Rhizobium leguminosarum bv. viciae HA19.1 n addition to the
biological activity of nickel oxide nanoparticles, as the highest inhibition
diameter in the microgm/ml concentration was 750 30.67 mm against the
two isolates Rhizobium leguminosarum bv. viciae HA21 and Rhizobium
leguminosarum bv. viciae HA24, the lowest inhibition diameter at the
same concentration was 14.33 mm against the isolate Ensifer meliloti
HA17. The antimicrobial activity was also studied by measuring the
optical density (turbidity) of silver nanoparticles, where the highest value
was in the concentration of 750 pg/ml 0.66 0.D against the isolate
Rhizobium leguminosarum bv. viciae HA19 and the lowest value was
about 0.33 O.D towards the isolate Ensifer meliloti HA7 and the highest
value at the concentration of 750 pg/ml for the effect of titanium dioxide
was about 0.58 O.D towards the isolate R. leguminosarum bv. phaseoli
HA13 and the lowest value was around 0.34 O.D towards the isolate
Ensifer meliloti HA17at the same concentration and with respect to the
effect of nanoparticles of nickel oxide, it reached a maximum towards
the isolate Rhizobium leguminosarum bv. viciae HA23 with a range of
0.56 O.D and below it reached 0.40 O.D towards the isolate Rhizobium
leguminosarum bv. viciae HA19. This study also included testing the
effect of nanoparticles on the production of expolysaccharides of
Rhizobium 1isolates, whereas, as the concentration of nanoparticles
increased, the production rate decreased significantly, and the results

showed that AgNPs at a concentration of 750 pg/ml was highly effective.
Compared to concentrations of 250 and 500 pg/ml, the isolate

Ensifer meliloti HA15 produced only EPS at a concentration of titanium
dioxide at a concentration of 250 pg/ml, the isolates Ensifer fredii bv.
fredii. HA1, HAS Rhizobium leguminosarum bv. viciae HA19 were
produced at a concentration of 500 ug/ml, R. leguminosarum bv. phaseoli

HA10, Ensifer meliloti HA18 and Rhizobium leguminosarum bv. viciae

B



HA24, while at a concentration of 750 pg/ml only EPS was produced by
the isolate Ensifer meliloti HA8 and for nickel oxide nanoparticles only
the isolates Ensifer fredii bv. fredii HA3, HAS, R. leguminosarum bv.
phaseoli HA13, Ensifer meliloti HA15, HA18, Rhizobium leguminosarum
bv. viciae HA22, HA23 were produced. at a concentration of 250 pg/ml,
while at a concentration of 500 pg/ml the isolates, Ensifer fredii bv. fredii
HAS, Ensifer meliloti HA15, Rhizobium leguminosarum bv. viciae HA22,
whereas, at a concentration of 750 ug/ml, the rate of production of
isolates was lower. The isolate Rhizobium leguminosarum bv. viciae
HA23 and isolates Ensifer meliloti HA15 and Ensifer meliloti HA18. As
for the spectroscopy test, three different absorption peaks showed
420,970,960 for each of silver, titanium dioxide and nickel, respectively.
The electronic scanner showed spherical shapes of titanium dioxide and
irregular sphericality of nickel oxide and with a size of 36-72 and 31-54

nm, respectively.

The results of the diagnosis using the PCR technique of the partial
sequence polymerase chain reaction products of the 16S rRNA gene of
the isolates under study matched the sequences of the isolates registered
in the International Genbank, where the results showed that there was a
similarity of 98% between the sequences of the isolate Ensifer fredii bv.
fredii HAS isolate R. leguminosarum bv. phaseoli HA10 showed 80%
similarity with the sequences of the isolate recorded under NR-115801.1,
and the isolate HA13 R. leguminosarum bv. phaseoli high similarity of
100% with the sequences of the recorded isolate registered No.
CP050108.1.
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