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Overarching Objective: Evaluate the impact of prairie restoration on biodiversity associated 
with renewable energy development; specifically, renewable natural gas production through 
anaerobic digestion of hog manure and plant material.  

Background: These data were collected as part of an experiment evaluating the impacts of dif-
ferent plant communities and plant biomass harvesting on wildlife. The experiment is located 
near Albany, MO at Smithfield Foods’ Ruckman Farm. We monitored plant, bird, mammal, am-
phibian, reptile, and wild bee communities on 20 fields ranging 2.6 – 18.6 ac in size. Fourteen of 
these fields are in the process of being converted from exotic cool-season grasses to either 
lower diversity (15 species) or higher diversity (31 species) native prairie reconstructions by 
Roeslein Alternative Energy. The exotic grasses were terminated in 2017 and fields were seeded 
to prairie in February 2018. Six fields were kept in pre-existing cool season exotic grass as con-
trol fields in the experimental design of this study. During the summer of 2018, we conducted 
vegetation surveys; bird point counts; coverboard surveys for amphibians, reptiles, and small 
mammals; bee surveys via modified pan-trap stations; and deployed autonomous recording 
units (ARUs) for monitoring of wildlife taxa in the experimental fields. A summary of sampling 
effort by method follows:  

 Six bird point count surveys at each of 38 stations in May-July, 
 Eight coverboard surveys of 201 deployment locations and 1608 total coverboard flips in 

May-August, 
 Two vegetation surveys of each field in July-August, 
 Two pollinator surveys via bee bowls in each field in June and July, and, 
 Thousands of hours of dawn bird chorus and 630 hours of afternoon recordings for po-

tential use in automated detection of bumblebee activity. 

Fields were monitored during the summers of 2018 and 2019.  

Vegetation: In 2019, we observed a strong response in native plant species in both high and 
low diversity fields. Several seed-mix forb species that did not emerge in 2018 were common in 
2019 including Illinois Bundleflower, Foxglove Beardtongue, Gray-headed Coneflower, Hoary 
Vervain, and Tickseed Coreopsis. There was also a small increase in native grass emergence 
with some fields containing Switchgrass and Big Bluestem for the first time. Control field vege-
tation remained similar, comprised mostly of Tall Fescue and Smooth Brome. In following years, 
we expect a continued trend towards increased native plant species coverage in treatment 
fields as seed-mix species become more established.  



 
 
 
 
 
 
 

 

  

 

Avian Density: During 2019, we made 1,252 detections of 37 avian species. Some of the most 
common bird species observed included Dickcissel (Spiza americana), Common Yellowthroat 
(Geothylpis trichas), Red-winged Blackbird (Agelaius phoeniceus), Song Sparrow (Melospiza 
melodia), and Brown-headed Cowbird (Molothrus ater). In both 2018 and 2019, avian density 
was highest in low diversity fields followed by high diversity and control fields. This is likely a 
result of factors unrelated to in-field vegetative cover. We expect a stronger response in experi-
mental treatment fields in following years, especially among declining grassland species such as 
Dickcissel, but avian density may remain similar in low and high diversity fields due to similari-
ties in vegetative structure.  

 
Small Mammal and Snake Occupancy: In 2019, we observed significant increases in both small 
mammal and snake occupancy rates across all treatments, likely due in large part to the in-
crease in time that coverboards have been deployed. Occupancy rates for both groups were 
highest in high diversity fields; rates in control fields were much lower than both experimental 
treatments. Commonly observed small mammal species included Deer Mice (Peromyscus spp.), 



Meadow Vole (Microtus pennsylvanicus), Least Shrew (Cryptotis parva), and Northern short-
tailed Shrew (Blarina brevicauda). Common snake species included Common Garter (Tham-
nophis sirtalis), Plains Garter (Thamnophis radix), Ring-necked Snake (Diadophis punctatus), 
Brown Snake (Storeria dekayi), Western Ribbon Snake (Thamnophis proximus), and Lined Snake 
(Tropidoclonion lineatum). 

  
 

 
Future Directions: During the spring of 2020, we will process the 2019 wild bee sample and 
begin analyzing audio recordings from 2018 and 2019.  

Partners: Roeslein Alternative Energy, Smithfield Foods, U.S. Fish and Wildlife Service, Eastern 
Tallgrass Prairie and Big Rivers Landscape Conservation Cooperative, Environmental Defense 
Fund, National Wild Turkey Federation, and Pure Air Natives.  

Other: We continue to update a project website for the reporting of progress and findings: 
https://www.nrem.iastate.edu/landscape/projects/pigs-and-prairies-evaluating-biodiversity-
impacts-prairie-restoration-biogas-production 
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