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ABSTRACT

Microbial populations in the rhizosphere play important roles in soil
fertility, nutrient cycling, and plant health. Despite the crucial roles
these bacteria play, it is unclear how the rhizosphere was created and
acquired. Deschampsia Antarctica (Da) and Colobanthus quitensis (Cq),
the only two native Antarctic plants, served as models for our
investigation into the diversity of microbial communities and probable
sources. At six locations in the Byers Peninsula, Livingston Island,
Antarctica, we examined the rhizosphere and bulk soil microbiomes,
looking at both specific plant species and their associations (Da.Cq).
Our findings indicate that the richness and diversity of bacterial
communities in the rhizosphere were impacted by host plant species.
When compared to Cq and Da.Cq rhizospheres, the Da rhizosphere
displayed the least amount of bacterial variety and richness. The
rhizosphere of Da had a larger fungal diversity than the rhizosphere of
Cq, whereas for rhizosphere fungi, plant species solely affected
diversity. In addition, we discovered that environmental geographic
forces (such as sampling location, latitude, and altitude) and, to a lesser
extent, biotic stressors (such as plant species), influenced the species

turnover between microbial communities. Furthermore, our study

demonstrates that the local soils that helped to homogenise the
community composition of the various plant species growing at the
same sampling site were the sources of the bacterial communities in the
rhizosphere.

For Da and Da.Cq, however, the sources of rhizosphere fungi were
found in nearby and far-off soils (for Cq). Here, the types of host plants
have a specific role in bringing microbial populations to the
rhizosphere. However, the fact that unidentified sources contributed to
the fungal rhizosphere, particularly in Da and Da.Cq, suggests that
important stochastic processes were likely involved in the acquisition of
these microorganisms. Our research demonstrates that the richness and
composition of microbial communities in the rhizosphere vary. These
variations are mostly explained by the microbial ecology of the soils that
support them, in conjunction with effects unique to each plant species.
Both plant species get the microorganisms that make up their
rhizosphere from nearby soils. The acquisition procedure seems to be
more difficult for fungus. Due to stochastic processes and recognised
sources from soils all across the Byers Peninsula, we found a

considerable contribution from undiscovered fungus sources.
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INTRODUCTION

M icrobial communities in the rhizosphere, which is the region of
soil where plant roots have a biochemical effect, are essential to
the health and development of plants as well as to the fertility of the
soil and the cycling of nutrients. Contrary to most soils, which are
deficient in organic matter, rhizosphere soils are rich in the organic
compounds generated by plant roots, creating a favourable
environment for the colonisation of microorganisms. The
rhizosphere effect, which is a cooperative interaction between the
effects of plant host species and the rhizosphere, determines the
structure, variety, and composition of microbial communities in the
rhizosphere.

Researchers have proposed that vertical transmission of microbes

from generation to generation through seeds or other propagules

could be important in the acquisition and shape of the rhizosphere
in addition. Vertical transmission experiments have produced

conflicting results due to a lack of data.

Organic and inorganic ions, phytosiderophores, polysaccharides,
vitamins, amino acids, nitrogenated bases, and nucleosides are only
a few of the substances secreted by plant roots. These
rhizodeposits, which also supply 10%-16% of the total plant
nitrogen and 11% of the photosynthetically fixed carbon, alter
the biological, chemical, and physical properties of the soil. As a
result, plants modify the soil's redox potential, pH, aggregation,

and water-nutrient availability to operate as ecosystem engineers.

Numerous research has revealed that plant species, genotypes, and
phenological status affect root exudates. A species- or genotype-
specific rhizosphere effect is produced by the various exudate

compositions, and it applies selective pressures to the microbial popu-
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lations that make up the rhizosphere. Although there is
evidence that some host species and genotypes can have a selection
influence on particular microbial taxa, such as mycorrhizal fungi
and some nitrogen-fixing bacteria (e.g., Rhizobium), their influence is

weaker and more widespread than that of soil abiotic conditions.

Recent research has demonstrated that the genotype or plant
species has less of an impact than the abiotic conditions of the
soil. For instance, differences between individuals of a same
plant species grown in various types of soil are typically more
substantial than differences between different plant species cultivated
in the same soil. In addition to these deterministic influences,
stochastic processes that produce species compositional patterns
identical to those formed at random can also have an impact on
soil microbial communities. Random occurrences that result in
proliferation, demise, and dispersal are a part of these stochastic

processes.

Then, on both temporal and spatial scales, the proportion of
stochastic to deterministic impacts on microbial community’s
influences species diversity and composition. There is widespread
consensus that advantageous plant-microorganism interactions in
roots aid in these sessile organisms' ability to adapt to their
environment. Through a variety of processes, including nitrogen
fixation and metabolism, nutrient solubilization, the synthesis of
phytohormones and volatile chemicals, and nutrient solubilization,
beneficial root-associated bacteria can have a direct impact on plant

growth and development.
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