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Abstract

This study was carried out in the postgraduate molecular genetics
laboratory of the Department of Biology at the College of Pure Sciences
Education, with the aim of investigating the efficiency of bacteria present
in the root nodules of leguminous plants in promoting plant growth, as
indicated by laboratory tests. The goal was to recommend using these
bacteria as biofertilizers to reduce the use of industrial fertilizers, which
pollute the environment. To achieve this goal, the experiments were
designed along two main axis :

The first axis:

Some direct mechanisms used by atmospheric nitrogen-fixing
bacteria isolated from the root nodules of six species of leguminous
plants: Pea (Vicia faba L.), clover (Trifolium alexandrinum L.), lentil
(Lens culinaris L.), fenugreek (Trigonella foenum-graecum L.), wild
lentil (Lens culinaris subsp. Orientalis L.), and alfalfa (Medicago sativa
L.). These bacteria were given the following codes: AM1, AM2, AM3,
AM4, AMS5, and AM6, respectively. Upon laboratory diagnosis, these
1solates showed positive results for most biochemical tests including:
Urease production, Congo-Red uptake, BromoThymol Blue (BTB)
uptake, Lactose Fermentation and Growth on Glucose Peptone Agar
Medium, as well as in the Direct Mechanisms results tests, namely:
Indole Production Test, Measurement of Nitrogenase Activity, Phosphate
solubilization test, Potassium solubilization test, Potassium solubilization
test, and Siderophore Production Test. Therefore, these results indicate
that the isolated bacteria were characterized by high efficiency in
providing the soil with the most important nutrients needed for plant
growth. All isolates were able to produce Indole-3-Acetic Acid (IAA) at
varying levels. On the other hand, it was found that all bacterial isolates
did not succeed in growing on Glucose Peptone Agar Medium except for
isolate MA6, which was able to grow on this medium. Accordingly,
isolates AM1 to AMS are from the genus Rhizobium and isolate AM6
may be from another genus, and for the purpose of identifying the genus
of these bacteria, they were partially detected by Polymerase Chain
Reaction (PCR) using It was found that it is 95% similar to the global
isolate Serratia surfactantfacien YD25, registered in the gene bank with



the number PV030017, and it is worth noting that this bacterium was
previously isolated globally according to the information available in the
gene bank from two studies conducted in China, and this is the third time
it was isolated for the first time at the local level.

The second axis :

Included tests related to the indirect mechanisms by which bacteria
isolated from the root nodes of leguminous plants, so this study focused
on the use of bacteria isolated from the root nodes of leguminous plants
as biocontrol agents under laboratory conditions against three different
types of plant-pathogenic bacteria (AM1, AM2, AM3, AM4, AMS5, and
AMSO), namely Agrobacterium tumefaciens , Xanthomonas campestris,
and Lelliottia amnigena. The first and second isolates were diagnosed by
pathogenicity test and found to be capable of causing grown gall disease
on carrot discs and Leaf blight disease on cabbage leaves,
respectively. The first isolate was molecularly diagnosed and showed
99% identity with the global isolate A. tumefaciens N5SB(2) with
accession number OK355397.1, and was registered as a new isolate in the
A. tumefaciens MN3 genebank with sequence PV842272.1. The third
isolate was diagnosed as causing Soft Mold Disease on both potato tubers
and mashroom fruits, as well as its molecular characterization in this
study and was found to be 95% identical to the global isolate L. amnigena
BW102, registered as PQ803913.1 in the gene bank, so it was registered
as a new isolate in the gene bank as L. amnigena MN2 and sequenced as
PV030017.

This axis was accomplished in two directions. The first direction
was to study the inhibitory effect of these bacteria isolated from the root
nodes on the growth of plant pathogenic bacteria based on the
Antagonistic Activity Test (AAT) performed by the Cross-Streak
Method, and isolate MA2 showed the strongest inhibitory effect on all
types of pathogenic bacteria, followed by isolate MAS. In contrast, the
remaining isolates (MA1, MA3, MA4, and MA6) only affected the
growth of X. campestris and L. amnigena MN2, and A. tumefacien MN3
resisted the inhibitory effect of MA1 and MAG6. The second direction was
to study the effect of the Cell-Free Supernatent (CFS) on the growth of
plant pathogenic bacteria by the Agar well Diffusion Method, and the
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results showed that the sensitivity of these bacteria to CFSs was variable
and reached the following percentages: 67, 34 and 17% for 4. tumefacien
MN3, X. campestris and L. amnigena MN2, respectively.

CFS isolate MA6, being the best of the five remaining filters in its
effect on the three types of pathogenic bacteria, was selected for analysis
and identification of its active substance contents by Gas
Chromatography-Mass Spectrometry (GC-MS) and was found to contain
four active compounds with the following chemical formulas: C;H;3NO,,
C11H1sN,0O,, CysHs3NO;, and C,1H39NOs, with the following molecular
weights: 143, 210, 451, and 353, respectively. We did not find a study
showing the presence of these compounds in the cell-free supernatant of
bacterial cells isolated from root nodules, so this is the first study in
which the active substances were identified as extracellular secondary
metabolites.

These results contribute to recommending the use of these isolates, as
well as emphasizing the use of S. surfactantfacien, to promote plant
growth as an environmentally friendly biofertilizer and in the
management of plant pathogens to sustainably improve agricultural
production.
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