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Examining the Effects of Feral Pig Rooting Disturbance on Nutrient Fluxes in 
Depression Marshes 
Submitted by Cyndi A. Gates (M.S. Candidate), Sr. Land Management Specialist, SWFWMD and Mark W. 
Clark, Associate Professor, Soil and Water Science Dept., University of Florida 

 O ne function of freshwater wetlands is their 

ability to improve water quality by 

sequestering nutrients such as nitrogen and phosphorus.  

Various types of disturbance could compromise the ability of 

wetlands to carry out this function.  This project looked at the 

impact of feral pig rooting disturbance in three depression 

marshes located on Southwest Florida Water Management 

District lands in Polk and Pasco counties (Upper Hillsborough 

Preserve).  Depression marshes were selected based on 

Florida Natural Areas Inventory classification and were also 

classified by the National Wetlands Inventory as palustrine-

emergent-seasonally flooded or semi-permanently flooded.  

Marsh selection was further based on similarity of the 

following: soil type, severity of disturbance (moderate), time 

since disturbance (4-6 months), and similarity of zone 

(elevation) of disturbance.   

Three sets of cores were taken from each wetland.   Each set 

consisted of two soil cores taken from impacted areas 

characteristic of feral pig soil disturbance:  mounded soil and 

nearby ground soil which typically was the source of the 

mounded soil material (Figure 1).  A third core was taken 

from an area where soils had not been recently disturbed to 

serve as a control. Cores were taken to a depth of 20 

centimeters during the dry season (late April).  Samples were 

taken from within damage polygons classified as having 

moderate disturbance with an estimated time since 

disturbance of 4-6 months. 

In general, cores from disturbed areas either lacked live 

vegetation or had some redroot (Lachnanthes caroliniana) 

sprouting in them.  Cores from undisturbed control locations 

had live native wetland vegetation growing in them.  Cores 

were taken to a laboratory and flooded with rainwater to a 

depth of 25 cm.  Samples were drawn from the water column 

on Days 1, 2, 5, and 7 to examine mass flux of ammonium 

(NH4+) and nitrate/nitrite (NOx).  Samples were taken on 

Days 1 and 7 to examine mass flux of total Kjeldahl nitrogen 

(TKN).  Laboratory analyses were conducted by the University 

of Florida/Institute of Food and Agricultural Science’s 

Analytical Research Laboratory in Gainesville.   

As hypothesized, disturbed treatments (mounded soil and 

ground soil) had higher average and cumulative flux rates 

from soil to the water column for all parameters except NOx.  

Significant differences were noted for mounded soils as 

compared to controls for TKN and NH4+ .  Mound soils were 

significantly higher than controls for NH4+.  Cumulative flux 

rates were negative for NOx in both disturbed treatments 

and the control (i.e. all served as sinks) although the greatest 

removal rate of NOx from the water column was from the 

undisturbed control areas (Table 1).   

This project focused on water quality aspects but also has 

implications for natural systems protection.  Feral pig 

disturbance can be disruptive to native plants.  Removal of 

vegetation or replacement of plant species by others in 

response to disturbance can result in degradation of habitat, 

loss of biodiversity, biogeochemical impacts, and alteration of 

fire regime-all with potential impacts to wetland health.  
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Figure 1.  
Mound 
treatment 
core site on 
left and 
ground 
treatment 
core site on 
right  

Table 1.  Comparison of cumulative 7-day flux of nitrogen parameters by treatment.  

  Disturbed TMTs 
Parameter (mg/

m2/7 days )  
Control Ground Mound 

Nitrate/Nitrite -42.1  + 1.89 
  

-11.4  + 9.05 
  

-1.5  + 37.5 
  

Ammonium -5.5  + 10.5 
a 

73.0  + 7.9 
b 

 144.9  + 26.4 
b 

TKN  45.6  + 7.3 
a 

94.2  + 22.0 
a 

 197.4  + 26.6 
b 

Total N* 3.5  + 5.5 82.8  + 30.7 195.9  + 51.2 

*Calculated Total Nitrogen (TN)=Sum of TKN and Nitrate/Nitrite 
**Treatments with different letters denote significant differences 

http://www.sfrc.ufl.edu/CFEOR/index.html
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Taming the Beast: Managing Hydrology to Control Carolina Willow (Salix 
caroliniana) Seedlings and Cuttings 

Pedro F. Quintana-Ascencio, John E. Fauth, Luz M. Castro Morales, Kimberli J. Ponzio, Dianne Hall, 

Ken Snyder (2013) Restoration Ecology 21:5 639-647. 

Historically, wetlands along the St. Johns River, Florida, were dominated by herbaceous marshes. 

However, in the last 50 years many areas transformed to shrub-dominated wetlands, at the same time a 

system of levees and canals was constructed to control flooding. We tested the role of water management 

in controlling Carolina willow (Salix caroliniana), a native shrub that accounts for most of this shift. We 

assessed survival and growth of seedlings and cuttings on four artificial islands. We planted willow 

seedlings and cuttings at the spring waterline and at three higher levels (+17.5, +35, and +50 cm) and 

evaluated their responses to natural hydrologic fluctuations. Overall, seedlings had lower survival than 

cuttings. Highest mortality occurred during summer floods and willows greater than 50 cm above marsh 

surface had the highest survivorship. Surviving seedlings attained similar height and biomass among 

elevations, but the cuttings had greater stem diameter, stem height, and biomass at higher elevations. In 

the second experiment, we planted seedlings and short (25 cm) and tall (50 cm) cuttings at the waterline 

and at three higher levels (+25, +35, and +50 cm) in artificial ponds with controlled water levels. Before 

flooding, seedlings at the highest elevation suffered some mortality due to desiccation, but after flooding, 

they had the highest survival. Elevation did not affect cutting survival, but those at the lowest elevation 

had the greatest height and biomass. Hydrologic manipulation can be a powerful tool to control willow 

establishment. However, its success depends on timely and prolonged inundation or water drawdown.  

© 2013 Wiley.  To read the full article CFEOR members click here. 

 Natural Areas Training Academy– Managing Visitors 

and Volunteers in Natural Areas. Online training 

before October 11, 2013  and a one day in-person 

training on October 16, 2013 at Gold Head Branch 

State Park, Keystone Heights, FL. To learn more go to 

natamvv2013.eventbrite.com/# 

 

 40th Annual Natural Areas Conference, Conservation 

Coming Home. October 1-4, 2013 in Chicago, IL. For 

more info go to 2013.naturalareasconference.org 

 

 IFAS Workshop on Forest Certification: Forests, 

Labels, Mills & More, October 17, 2013 from 8:00AM 

to 5:00PM ET at North Florida Research and Education 

Center in Quincy, FL.  Register at fcp-

workshopquincy1.eventbrite.com/ 

 Society of American Foresters National Convention– 

Silviculture Matters, October 23-27, 2013 at North 

Charleston, SC. To learn more and to register go to 

http://www.xcdsystem.com/saf/site13/ 

 

 Sandpine to Sandhill in the Urban Interface: A CFEOR 

tour of the sandhill restoration activities at Julington 

Durbin Preserve on October 29, 2013 from 10:00AM-

3:00PM ET. To learn more and register for this free 

event go to cfeorsjrwmdtour2013.eventbrite.com/ 

 

 Forestry and Natural Resources Webinar - Planning 

Large Scale Burns on November 6, 2013 12:00pm ET. 

To join this webinar go to http://

www.forestrywebinars.net/webinars/planning-large-

scale-burns  

http://sfrc.ufl.edu/cfeor/LogIn/log%20in%20docs/recent%20research/taming%20the%20beast.pdf
http://natamvv2013.eventbrite.com/
http://2013.naturalareasconference.org/
https://fcp-workshopquincy1.eventbrite.com/
https://fcp-workshopquincy1.eventbrite.com/
http://www.xcdsystem.com/saf/site13/
http://cfeorsjrwmdtour2013.eventbrite.com/
http://www.forestrywebinars.net/webinars/planning-large-scale-burns
http://www.forestrywebinars.net/webinars/planning-large-scale-burns
http://www.forestrywebinars.net/webinars/planning-large-scale-burns
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CFEOR Mission:  

To develop and disseminate knowledge needed to conserve and 

manage Florida’s forest as a healthy, working ecosystem that 

provides social, ecological and economic benefits on a 

sustainable basis. 

CFEOR Administration 

Bill Cleckley, Northwest Florida Water 
Management District, Steering Committee Chair 

 
Newsletter Contacts 

Melissa Kreye, School of Forest Resources and 
Conservation, CFEOR Coordinator,  

mkreye@ufl.edu 
Nancy Peterson, School of Forest Resources and 

Conservation, CFEOR Executive Director, 
njp@ufl.edu 

Phone 352.846.0848 ∙Fax 352.846.1277∙ PO Box 
110410∙ Gainesville, FL  

 

 9th Southern Forestry and Natural Resource 

Management GIS Conference, December 8-10, 2013 

in Athens, GA. For more information go to 

www.soforgis.net/2013 

 

 67th Society for Range Management Annual 

International Meeting, Technical Training and Trade 

Show will be held in Orlando February 8-13, 2014. To 

learn more go to http://www.rangelands.org/

orlando2014/index.html 

 

 

 

 

 The 4th UF Water Institute Symposium February 11 - 

12, 2014  J. Wayne Reitz Union, University of Florida 

Campus, Gainesville, Florida . For more information go 

to http://waterinstitute.ufl.edu/Symposium2014/

index.asp 
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