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Introduction

Bacillus atrophaeus significantly increased the growth of B. rapa compared to the control. Moreover, B. atrophaeus was positive for the

* Synthetic chemicals, such as fertilizers and pesticides, reduce nitrogen fixation assay and inhibited both pathogens. Bacillus thuringiensis was only positive for siderophore production. + Results from the antimicrobial assays align with previous
soil quality and often have detrimental effects on the

environment, including increased greenhouse emissions.

* Plant growth-promoting rhizobacteria offer a potential
sustainable alternative to enhance plant growth and protect
against disease.

 These bacteria can increase growth by mobilizing nutrients,
such as nitrogen and phosphorus, and inhibit pathogens by
producing antimicrobial compounds.

* Bacillus species are an especially important group of

studies which identified B. atrophaeus as effectively inhibiting
plant diseases caused by Fusarium species, such as root rot
and Fusarium wilt.

* The nitrogen fixation assay did not clearly show whether B.
thuringiensis had nitrogen fixation activity, but most closely
resembled the negative control plate.

e B. atrophaeus was positive for nitrogen fixation but did not

produce a nifH PCR product. This discrepancy may indicate

that other genes are involved in nitrogen fixation.

rhizobacteria due to their spore-forming abilities. ' e ' . L . Lo
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evaluate plant-growth promotion potential are warranted.
 The combination of agrochemicals with these bacteria may
reduce the degradative effects that synthetic chemicals often
have on the environment.
* Inoculation of other endophytes along with B. atrophaeus
could also be beneficial.

B. thuringiensis
B. atrophaeus
A. vinelandii

Marker
Control

Seeds of Brassica rapa were surface-sterilized,
soaked in bacterial both, and grown under
controlled greenhouse conditions in sterile soil. Dry
mass and length were taken after four weeks
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The nitrogenase subunit gene, nifH, was amplified
and ran on agarose gel to verify nitrogen fixation
activity

Figure 6. Agarose gel showing DNA
fragment produced by PCR amplification
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