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Background
In 2004, an ecological restoration project was started on a 20 acre plot of 

prairie land in Eau Claire County, Wisconsin (see diagram below).  The 

purpose of this project is to better understand what drives the complexities 

of community assembly and other ecological processes.  Through 

advancements in biochemical research, the central role of soil microbes in 

such processes has been revealed (1). However, the makeup and dynamics of 

microbial ecosystems is not completely understood.  Molecular studies on 

microbial diversity in natural environments have since been carried out to 

help explain the forces driving the development of community structure (1).  

Such research is imperative to the understanding of how plant/soil microbial 

communities are assembled and function.  
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Abstract

A prairie restoration project started in 2004 was designed to increase our 

understanding of the links between plant communities, microorganisms and 

overall ecosystem processes.  For the project, forty-five plots in a field site 

near Eau Claire, WI were seeded with different plant species each with 

various treatments. Our primary objective is to use a molecular genetic 

approach to assess the diversity of the microbial populations and ultimately 

its effect on ecosystem functioning.  We can assess diversity by examining 

the intergenic region (rDNA spacer) between the small (16S) and large (23S) 

subunits of ribosomal RNA genes in bacterial genomes. Our role in the 

overall research project involves three integral parts: PCR amplification of 

the rDNA spacer region from the DNA, visualizing these amplified products 

by gel electrophoresis, and analysis of the varying sizes of the rDNA spacer 

fragments using an automated capillary electrophoresis system.  Preliminary 

results suggest a positive correlation between microbial diversity and relative 

cover of non-native grasses and possibly a negative correlation with primary 

productivity. The diversity data will be subjected to additional statistical 

analyses and used in comparison to other large data sets collected in the 

prairie restoration project.

Experimental Design
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Fungicide Control

ARISA 

(Automated ribosomal intergenic spacer analysis)

Community ribosomal intergenic 

spacer fragments are fluorescently 

labeled, and separated by size 

using an automated capillary 

electrophoresis system like the one 

shown here.  

Intergenic spacer 

region

PCR primer 1 PCR primer 2

16S rDNA gene 23S rDNA generDNA Spacer

Fragment Size (nt) 322 324 325 399 400 487

30.1-N (FIU) 3328 13986 5210 6662 4392 3211

PCR Amplification

Gel Electrophoresis

Capillary 

Electrophoresis

The first part includes PCR 

amplification of the rDNA spacer 

region from the DNA that was 

extracted from the soil samples

The second part involves 

visualizing these amplified 

products by gel electrophoresis

The third part of this project 

includes the analysis of the varying 

sizes of the rDNA spacer 

fragments using an automated 

capillary electrophoresis system 

(CEQ 8000 Genome Analyzer)

Conclusions

 PCR amplification of rDNA spacer region extracted from soil 

samples was successful.

 The fluorescence intensities of DNA samples from all 45 year 3 plots 

were measured using capillary electrophoresis.  

 Preliminary statistical analyses of ARISA data suggest a positive 

relationship between microbial diversity and the relative cover of 

non-native grasses and a possible negative correlation with primary 

productivity. 

 Year 3 diversity data will be re-examined using fluorescence intensity 

thresholds lower than 3000 FIUs. 

 Additional measurements of year 1 plots will also subjected to 

statistical analyses and compared to the existing data. 

Sample ARISA profile using DNA isolated after year 3 of project from subplot 

30.1 (nitrogen treatment). The fluorescence intensity of each DNA fragment size 

was measured with blue peaks corresponding to sample DNA fragments and red 

peaks corresponding to molecular weight markers.

Sample table of fragment lengths with fluorescence intensity units (FIUs) above 

3000. Ideally, each individual fragment length above this threshold may represent 

a different microbial population.

Statistical analyses were performed on ARISA data from all 45 year 3 plots and 

used in comparison to other large data sets collected in the prairie restoration 

project.  Preliminary results suggest a positive relationship between microbial 

diversity and the relative cover of non-native grasses.  These analyses also show a 

possible negative correlation with primary productivity.

For the project, each plot was subdivided into four subplots, which correspond 

to four different treatments and four colors: control-white, fungicide-tan, 

fungicide/nitrogen-orange, and nitrogen-red (see diagram above).  Soil samples 

taken from three different locations in each subplot were brought into the lab 

for analysis of microbial diversity.  


