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obial Diversity of Rural and Urban Soil at Different Depths on
Longwood University’s Campus

Kristen Dobek & Madalyn Cook

Department of Biological and Environmental Sciences, Longwood University

Background Results
* Microbial diversity is the study of the variety of microorganisms across a
gradient of stress, disturbance, or other biotic or abiotic differences.*
Urban development is one of the leading causes of biodiversity change
altering bacteria colonies!

Microorganisms in soil are critical to the maintenance of soil function in
both disturbed and undisturbed soils 2
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host plant. While the host plant
provides the bacteria with energy
derived from photosynthetic sugars,
the microbes provide fixed nitrogen to
assist the host plant in its growth.

BACKGROUND
Microorganisms thrive in soil due
their ability to use chemical
reactions that rely on water
content and oxygen availability.
Oxygen concentration is highest at
the surface of the soil. Without
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Figure 5: The count of each size difference on the
plates and organized by each of the locations and
the different depths.

* More microbial diversity can be found in undisturbed soil * Less microbial diversity can be found in disturbed soil

Nitrogen fixation is the process in which molecular nitrogen in
is converted into ammonia or related nitrogenous

compounds in the soil that can be used by other

‘microorganisms. There are more nitrogen fixing bacteria in

undisturbed soil due to the symbiotic relationship with plant lif

‘The permeability of both water and air is significantly lower in

disturbed samples, Disturbed soil pr i

due to a high water content

pore size and increasing sol.

less aerobic bacteria in disturbed sol sites.

‘Oxygen transport occurs in soil by diffusion and is greatly
influenced by the structure, connectivity and texture of the soil.
As a result, there are more aerobic bacteria in undisturbed soil
due to more oxygen present.

Figure 6: Shown is the 1:10 plates of each of the location. The far-left plate is from the surface
level soil on Main Street, then (going to the right) the three-inch-deep soil on Main Street, then
the surface soil at Lancer Park, and then the three-inch-deep soil at Lancer Park.

Figure 1: Difference between disturbed and undisturbed soils®

Specific Aim

¢ The aim of the experiment is to determine the complex diversity of
bacteria among soil samples at two locations, Main Street and Lancer
Park, on Longwood University’s Campus.
*  We hypothesized that the urban soil would have more microbial
diversity then the rural soil.
=

Location/depth

Main Street Surface soil

Main Street 3-in

Lancer Park Surface soil

Lancer Park 3-inch-deep soil

Figure 7: Gel electrophoresis results from all soil samples. The Table 1: The pH differences between each soil sample.

sample order is the same as figure 6.
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Figure 2: Sample collection Location

site on Main Street

Figure 3: Sample collection
site at Lancer Park

Methods

Main Street Surface River water

Red pigmented,
circular shape

Rugamonas rubra

Environmental

Sample
Collection
Main Street Flavobacterium Dark orange, Hard water creek 99% 5/865
3-inch-deep aquidurense circular shape
Bacterial
Cukture Lancer Park Bacillus toyonensis Cream colored, Animal Pathogen 100% 0/967

Surface

circular shape

Table 2: Analysis of BLAST search indicating the bacteria, colony
description, environment, percent similarity, and the gaps.

Conclusion

* At the conclusion of our experiment, it was determined that there was more

microbial diversity in the rural area versus the urban (Figure 6).

We can conclude that impervious surfaces cause the lack of oxygen availability and

water content in urban communities®

* Itis determined there is no significant difference in the pH levels between the two
locations, urban and rural (Figure 8).

* Both Rugamonas rubra and Flavobacterium aquidurense has been found in the area

of Main Street that correlates with a recent rainfall. The formation of Bacillus

toyonensis was due to the abundance of wildlife located in the rural environment.

In the future, we can continue our research by expanding our sampling locations

both in more urbanized and rural locations.

BLAST Analysis.

(Bacteria
Identification) .
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