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The soil microbiome plays a vital role in the species composition and richness 

of plant communities in various ecosystems. (Van der Putten, 2017). A small 

amount of soil may contain thousands of microbial species that can drive plant 

community diversity via plant-microbial interactions (Bardgett and Van der 

Putten, 2014; O' Brien et al., 2005). A Course-Based Research instructional 

design was implemented to characterize the fungal community from samples 

obtained at the James River State Park System (JRPS) in Richmond, VA. This 

course is an introductory laboratory class for first-semester transfer students. 

One of our goals was to determine the feasibility of implementing a reliable 

molecular approach to identify fungi using DNA barcoding using the ITS rRNA 

region (O'Brien et al., 2005). In addition to student generated data, 

preliminary data was collected to assess the knowledge and technical skills 

that students gained during the course. Data that students generated, data on 

student knowledge and skills gains and potential research questions that 

students can generate based on this instructional design will be discussed.
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The James River is Virginia’s largest river and its largest tributary 
to the Chesapeake Bay. Within the city of Richmond, the James 
River Park System (JRPS) extends along the fall line of the river 
and includes 14 sections of shorelines and islands. The park is a 
living laboratory that includes wilderness areas such as 
meadows, forests, rapids, and rocks. The close proximity of VCU 
to the park system provides an opportunity to for VCU students 
to study the rich diversity of plants, animals, and microbial 
communities in different habitats present.

Our project focuses on establishing a series of research modules 
that are integrated into a course that designed for first-year 
transfer students in our department. The research focus is the 
impact of the soil microbiome on native and invasive plants in 
the park and the potential impacts of climate change on these 
interactions. Students engaged in research to identify the 
microbial composition of soil samples from areas inhabited by 
native PawPaw (Asiminia triloba) trees using DNA barcoding. 
Student perceptions of knowledge and skills gains was also 
assessed.
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Summary

Methods
Soil cores (1.8cm dia X 20cm depth) were taken from 10 unique sites 

within the JRPS. 1g of each sample was suspended in 10 mls H
2
O, 

diluted 1:10 5X, and 1ml of the final dilution placed on YM film media. 

After 1 week incubation at 25∘C, individual fungal isolates were 

transferred to PD plates and allowed to grow for 7-14 days. DNA was 

extracted from a subset of the isolates and DNA barcoding using 

primers for ITS sequences (Forward:ITS1 5’ –TCCGTAGGTGAACCTGCGG-3’ 

Reverse ITS-4 5’-TCCTCCGCTTATTGATATGC-3’)was used to identify a subset of 

the isolated fungi.

Students were asked to evaluate their equipment, quantitative and 

research skills on a brief survey at the beginning and end of the course. 

Impact of Course Experience on students perceptions of level of experience in three areas; 
Equipment, Quantitative Skills and Research Skills (n=16)

Fungal DNA barcoding was used in a research module in a first-year 

transfer laboratory course. The method was simple, provided 

opportunities to learn and apply different laboratory and 

quantitative skills, and allowed students to apply existing knowledge 

to formulate hypotheses and interpret data. Students identified 

Ascomycota and Basidiomycota soil fungi that have different roles in 

the James River Park soil microbiome. Different primers or primer 

combinations will be used in the future to get a broader picture of 

the fungal diversity. In addition, plant primers will be used to identify 

seedlings and Bryophytes isolated from soil samples.

Overall students reported a gain in quantitative and research skills 

and also expressed increased confidence to use the equipment used 

in the laboratory. Modifications to course activities and additional 

survey questions will provide more experience with scientific 

equipment and research techniques as well as feedback on student 

perceptions of skills.


