Abstract
Whether Azospirillum lipoferum also has a positive
effect on the soil rhizosphere during fire recovery
has not yet been studied. The goal of this study is to
explore the possibilities of A. lipoferum inoculation in
aiding corn growth and soil microbial recovery after
a moderate-intensity fire. Soil taken from the roots of
corn plants was burned for six hours at
temperatures above 800°C. After burning, both the
unburned and burned soil were cultured. The
burned soil had no culturable bacteria on any of the
10-4 dilution plates immediately post-fire. The
post-burn greenhouse study found that soil
inoculation with A. lipoferum led to an increase in
plant growth when compared to unburned soil.
Increased plant biomass may positively affect the
soil microbial population over time.

The Effect of Azospirillum lipoferum Inoculation on Microbial
Abundance and Diversity of the Corn Soil Microbial
Population after a Moderate-Intensity Fire
Methodology

Introduction
A.lipoferum a nitrogen-fixing rhizobacteria, when
used as an inoculant, has been found to increase
osmolyte production in drought-stressed soil. It is
also known to produce phytohormones which play a
role in plant growth. A. lipoferum, has also been
used to increase crop productivity through seed and
root inoculation due to its nitrogen-fixing abilities.
The nitrogen-fixing abilities of this bacterium also
have a positive effect on the surrounding microbes,
increasing rhizosphere diversity.
After a high-intensity fire, partial sterilization can
decrease rhizosphere diversity and cut off microbe
access to plant roots.A. lipoferum, as both a plant
growth-promoting bacterium and nitrogen-fixing
bacterium may decrease such drastic effects.

Soil was taken from the roots of eleven corn
plants at Foster Family Farm. Five gallons of
soil was burned above 800 C for six hours.
Initial pH and microbial counts were taken.

Soil was separated into four
groups six weeks after the fire.
Eight pots were inoculated with
A. lipoferum.

Plate counts were taken and
thirty-two isolates were
selected to estimate colony
forming units and analyze
microbial diversity using PCR
sequencing.

Corn plants were grown in a
greenhouse for one month.
Temperatures mirrored average
mid-summer temperatures

Soil closest to the roots were
used as samples for pH, plate
counts and total nitrogen.
Plant weight was measured
using above-ground plant
matter.

Results

Research Question
Will Azospirillum lipoferum influence the
recolonization of the microbial community after fire?

Table 1. Total nitrogen values in uninoculated soils analyzed using a t-test with a
significance value of p< 0.05

Figure1. PCR results are showcased focusing on
bacterial genera and treatment category.

Unlike the majority of the sampled bacteria,
Azospirillum is gram-negative. It is possible that it
could not outcompete a large number of
gram-positive bacteria. There was a large number of
gram-positive bacteria in the sequenced bacterial
samples. Unsurprisingly, gram-positive bacteria are
also more resistant to heat and fire due to their
thicker cell walls.
Nitrogen values in burned and unburned soil were
far below the detectable amount. Nitrogen values in
inoculated soil were slightly greater than their
unburned counterparts and may increase over a
longer growth period. Since this measurement was
taken from the bulk soil surrounding the rhizosphere,
nitrogen values are likely higher closer to the root;
plants grown in unburned and burned soils with
inoculant weighed more than plants grown in soil
without the inoculum. It is important to take notice
that an increase in plant growth after the fire due to
available compounds is also common. Despite no A.
lipoferum found through 16S rRNA sequencing,
differences in plant weight indicate the presence of
A. lipoferum.

Conclusions
If corn growth is successful due to A. lipoferum, this
might aid the soil microbial community in the long
term. While total nitrogen in inoculated soil was
insignificantly greater, this might change as the
ephemeral rise in the bacterial population decreases
over time. Inoculated soil did show a slight variation
in bacterial species and may aid the soil microbial
community over time. In the future, a similar study
should be conducted to assess the efficacy of A.
lipoferum over a longer time and in different
environments.
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