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METHODS
• Samples were collected from June 2019 through September 2019, for 

a total of 5 sampling events (n = 30 samples).
• Identified 3 areas with fresh rooting damage.
• Hand trowel used to collect soil sample to a depth of approximately 4 

cm from rooted area and immediately adjacent non-rooted area.
• Plots were sampled again two weeks after initial sample collection.
• After plots were sampled for a second time, new rooted areas were 

identified, and samples collected using the same methods.
• A 5g subsample was taken from each rooted and unrooted sample 

and oven-dried for 48 hours to calculate percent soil moisture.
• Samples were placed in a Tullgren Funnel (Fig. 2) over a beaker of 

alcohol and left undisturbed for approximately 72 hours.
• Afterwards, samples were sifted to identify any invertebrates that had 

not fallen into the beaker.
• Invertebrates were examined under a microscope and identified to 

life stage and the lowest taxonomic rank possible.
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• Wild pigs are commonly found in riparian ecosystems in the 
southeastern U.S. and can cause extensive damage (Fig. 1).

• Riparian areas provide important ecological services such as 
nutrient cycling, habitat and resources for plant and animal 
communities, and the linkage of terrestrial and aquatic ecosystems.

• Rooting and wallowing behaviors can affect soil structure and 
physiochemical properties, soil micro- and macrofauna, plant 
communities, and nutrient cycling.

• Soil macroinvertebrates aid in nutrient cycling and forest 
productivity by breaking down organic matter and recycling 
nutrients (Snyder & Hendrix 2008).

• Wild pig rooting could disturb soils and make them less desirable for 
macroinvertebrates by reducing soil moisture content and 
vegetation, but there is a lack of research on the subject.

• Impacts on macroinvertebrate populations have implications for 
forest productivity and nutrient cycling in riparian ecosystems.

• Therefore, our research objective was to determine the impacts of 
wild pig rooting on soil macroinvertebrate abundance, richness, and 
diversity.

• 4,500 ha private property located in Bullock County, AL (Fig. 3).
• Located in the Upper Coastal Plain physiographic region and the 

Mantachie-Iuka-Bibb soil association.
• Managed for white-tailed deer and wild turkey populations.
• Dominated by mixed pine-hardwood and riparian hardwood forests.
• Estimated wild pig density was 15.5 pigs/km2; average density in 

southeastern U.S. is 6-8 pigs/km2 (Lewis et al. 2019).

Figure 1. Soil damage from pig rooting.
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Figure 2. Diagram of a Tullgren Funnel. 

Figure 3. Star indicates location of study area in Alabama, USA.

Figure 6. A) Invertebrate abundance was greater at rooted plots than unrooted 
plots (p = 0.04). B) Soil moisture (%) was greater at rooted plots than unrooted 
(p = 0.01). Whiskers represent data points within the 25th and 75th percentiles.

Figure 5. Invertebrates collected at 
rooted and unrooted plots separated 

by life stage (adult/immature).

Figure 4. Invertebrates collected at 
rooted and unrooted plots separated 

by order.

• Collected 43 invertebrates from 9 orders (Fig. 4).
• Psocoptera (booklice), Protura, Mesostigmata (mites), Lepidoptera (butterflies and 

moths), Hymenoptera (ants), Entomobryomorpha (springtails), Diptera (flies), 
Coleoptera (beetles), and Blattodea (termites)

• No difference in abundance between first and second sampling 
events (p = 0.43).

• Rooted plots had 9.7 times (2.87 – 32.51; 95% CL; p < 0.01) the 
abundance of adult invertebrates as unrooted plots, but immature 
abundance did not differ between treatments (p = 0.37; Fig. 5).

• Rooted plots had 5.1 times (2.25 – 11.75; 95% CL; p <0.01) the 
invertebrate abundance as unrooted plots (Fig. 6A).

• Soil moisture was greater in rooted samples than unrooted 
samples (0.52, 0.92; 95% CI; p = 0.02; Fig. 6B).

• No correlation between abundance and soil moisture (p = 0.08).
• No difference in order richness or diversity between treatments (p 

> 0.05).

• Greater invertebrate abundance in rooted plots may have been 
due to the mixing of organic material into the soil.

• Soil moisture may have been greater in rooted plots as rooting 
broke up the soil structure, thereby reducing capillarity and 
subsequent evaporation of moisture in the soil.

• More samples need to be collected over a longer period to 
observe the impacts of wild pig rooting on soil 
macroinvertebrate abundance, richness, and diversity.

• Other studies have reported an increase in microarthropod
density and biomass after removal of wild pigs (Vtorov 1993), 
and a positive correlation between earth worm consumption 
rates by wild pigs and earthworm availability (Baubet and 
Ropert 2003).

• Data that did not meet assumptions of normality were natural log 
transformed, if necessary, prior to analysis.

• Generalized linear models (poisson distribution) and paired t-tests 
were ran to analyze differences in invertebrate abundance and soil 
moisture.
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