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Algal Biofuel Production through Landfill Leachate Remediation 
 
Scott J. Edmundson1 and Ann C. Wilkie2 
1School of Natural Resources and Environment 
2Advisor, Soil and Water Science Department 
 
Production of fuels from food commodities, while growing in magnitude, is inevitably a 
temporary transition to energy self-sufficiency.  Photosynthetic algae are an emerging 
next-generation feedstock for biofuel production.  While technically feasible, algal-based 
biofuels have not yet reached commercial viability.  A significant expense in large-scale 
algal cultivation is the use of chemical fertilizers.  Utilizing aqueous leachate from a 
landfills may provide low-cost sources of elemental nutrients for large-scale algal-fuel 
production, while simultaneously remediating the negative environmental impact of those 
liquid wastes.  Native photosynthetic organisms growing on-site were investigated for 
lipid storage and landfill leachate tolerance.  Algae were found to grow at all dilutions of 
landfill leachate, with the most significant growth occurring between 25 and 75% 
dilutions of leachate with groundwater.  At these dilutions, organisms with an ability to 
synthesize and accumulate oils were observed, including most significantly Chlorella 
ellipsoidea, which had a lipid composition of 12.5% ash-free dry weight, without 
optimization.  A mixed polyculture of native algae growing in a 60% landfill leachate 
dilution was found to yield 0.44±0.01 g/L ash-free dry weight at maximum cell density.  
With optimization, the system may yield substantial improvements in increased 
biological leachate tolerance and therefore biomass yield, biofuel production, and 
leachate remediation. 
 








Modeling Soil Organic Carbon within the St. Johns River Basin 
 


C.W. Ross, S. Grunwald, D.B. Myers, N.B. Comerford 


Rising levels of greenhouse gas concentrations in the atmosphere have raised concern that human actions 
are altering the world’s climate.   Landuse change may be a significant contributor to this problem, but 
may also provide a way to re-capture carbon into terrestrial systems.  The world soil carbon reservoir is 
approximately four times greater than the atmospheric carbon reservoir and five times greater than the 
biotic reservoir; as a result, relatively small changes in the terrestrial carbon pool could have a large 
impact on the climate.  


The objectives of this study were to i) assess current soil organic carbon (SOC) stocks within the St. 
Johns River Basin (SJRB) and ii) relate SOC to environmental landscape factors, such as 
landuse/landcover and soil types.  The study area measures 22,251 km2 and has experienced significant 
landuse change.  304 sites were sampled across the basin (0-20 cm depth) and analyzed using a Shimadzu 
gas combustion analyzer to determine total soil carbon (TC) and derive bulk densities. SOC was derived 
by subtracting inorganic carbon (IC) from TC.  Log-normal ordinary point kriging and block kriging were 
used to characterize the spatial distribution of SOC stocks (kg C m-2) across the SJRB.  Cross-validation 
and validation was performed to assess the quality of SOC predictions.    


Our study indicated that major amounts of soil carbon are stored in wetlands, swamps and marsh systems 
that cover approximately 30% of the study area. Spodosols (30.8% coverage) and Histosols (9.8% 
coverage) accounted for the majority of the soil carbon budget. 
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Phosphorus Retention and Release from Bh and Bt Horizons of Manure-Impacted 


Soils in Florida 


Debolina Chakraborty, Vimala D. Nair and Willie G. Harris 


*Email: dchakraborty@ufl.edu 


 Excessive phosphorus (P) fertilization can lead to eutrophication of surface water. Sandy soils 


have higher risk of P loss because of limited P retention capacity. Vertical movement of P 


through the soil profile results in its contact with Bh (spodic) horizons of Spodosols and Bt 


horizons of Ultisols which may act as P sinks. Compositional differences between Bh and Bt 


horizons result in contrasting P sorption behavior and P loss risks with excess P application. 


Environmental risk of P loss from soil horizons can be evaluated from phosphorus saturation 


ratio (PSR; molar ratio of P to [Al+Fe]) and safe phosphorus storage capacity (SPSC). A 


threshold PSR (“change point”) above which release of P from soil to solution abruptly increases 


can be determined for a given population of soils. SPSC is a calculation of how much P can be 


added to a soil before reaching this critical PSR threshold. The objectives of this study were to i) 


compare P sorption-desorption characteristics of Bh and Bt horizons; and ii) determine 


effectiveness of PSR and SPSC for predicting risk of P loss. Phosphorus sorption capacities are 


similar for Bh and Bt horizons but desorption is greater and PSR threshold is lower for Bh 


horizons. Disparity in desorption is likely attributable to organic- versus inorganic metal 


complexation in Bh versus Bt. Also, appreciable crystalline Fe in Bt horizons could contribute 


more to P sorption than indicated by oxalate-extractable metals. PSR and SPSC can be 


efficiently used for predicting environmental risk of P loss.  
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THE EFFECTS OF SOIL FERTILIZATION AND PLANT DISTURBANCE ON 


WIREGRASS PERFORMANCE 


Abstract  


Successful wiregrass restoration in Florida is a goal among state agencies and private 
landowners. The Northwest Florida Water Management District (NWFWMD) acquired over 
40,000 acres of land, consisting mostly of pine plantation, requiring restoration to longleaf pine/ 
wiregrass habitat. Currently 800 to 1,000 acres are converted each year. In order to better 
facilitate restoration efforts, a two-year study was conducted to investigate wiregrass production 
strategies (clipping, burning, N and P fertilization) in order to maximize reproductive success in 
natural settings. The experimental plots were located on NWFWMD land as a split plot design; 
year 1 at Hobb’s Pasture and year 2 at Hobb’s Powerline. Main plots consisted of three 
disturbance treatments (burning, mowing, and undisturbed or control) and four fertilization 
subplot treatments (phosphorus, nitrogen, nitrogen plus phosphorus, and unfertilized or control). 
Treatment effectiveness was determined by measuring foliage production, seed head production, 
tissue nutrient concentration, soil mineral concentration, and mycorrhizal assessment. Plant 
management and fertilization affected soils, plant tissue, forage, and seed head production. The 
addition of P fertilization did not affect wiregrass dry mass or promote reproduction, whereas N 
fertilization promoted seed head production in treatments where biomass was removed (mowed 
or burned). Mycorrhizal hyphae occurred in approximately 70% of sampled root segments, 
regardless of treatment. Vesicles were located on 46% of hyphae from the mowing treatment, 
which was significantly greater than the control treatment at 26% of hyphae. Fertilization did not 
effect hyphae or vesicle occurrence. Plant management and nitrogen fertilization should be 
considered for enhancing wiregrass reproduction. 


 


NWFWMD: Northwest Florida Water Management District 
N: nitrogen 
P: phosphorus 
N+P: Nitrogen plus phosphorus 








Kaolinite-Facilitated Mercury Transport in Saturated Porous Media 


Yingjia Zhu1, Lena Q Ma 1*, Bin Gao2 and Wille Harris


1 Department of Soil and Water Science, University of Florida, Gainesville, FL32611, United 
States 
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Abstract  


To evaluate the risk of Hg transport and release by mobile colloids, it is important to 
understand how colloids and colloid-Hg complex migrate in soils. In this study, batch 
experiments were performed to characterize Hg sorption onto sand and natural clay kaolinite 
colloids over a concentration range of 0.5-100 ppm Hg. In addition, kaolinite-facilitated Hg 
transport in water-saturated quartz sand was evaluated in a column experiment.  Mathematical 
modeling was used to explore their transport dynamics in water-saturated porous media. Hg 
sorption by kaolinite and sands was nonlinear.  Simulations from the Langmuir model match the 
data very well, with the maximum Hg sorption capacity being 1.2 mg/g kaolinite, which was 11 
times higher than that of sand at 0.11 mg/g. Results from the column breakthrough experiments 
showed that the presence of Hg on kaolinite and sand grain surfaces reduced kaolinite transport 
through the water-saturated media. However, pre-loading sand column with low Hg 
concentration had little influence on kaolinite transport behavior. Adding kaolinite at higher 
concentration (225 ppm) enhanced Hg desorption from the sand surface, thereby facilitating Hg 
transport in saturated porous media. 








Effect of rainy season, irrigation method and fertigation frequency on citrus root length 
density, P and K distribution on a Florida Spodosol 


D. Kadyampakeni1, K.T. Morgan2, A.W. Schumann3, P. Nkedi-Kizza1, T.A. Obreza1 
1Soil and Water Science Department, University of Florida, 2169 McCarty Hall, P.O. Box 
110290, Gainesville, FL32611, USA.  
2Soil and Water Science Department, University of Florida, Southwest Florida Research and 
Education Center, 2686 SR 29N, Immokalee, FL 34142, USA.  
3Soil and Water Science Department, Citrus Research and Education Center, University of 
Florida, 700 Experiment Station Road, Lake Alfred, FL 33850, USA. 
 
Citrus production in Florida accounts for 80% of the citrus in the US. with a total commercial 
area of 303,000 ha. Use of microsprinkler irrigation in Florida citrus production is a common 
practice but due to sandy soils, use of drip is not well documented. The use of the Open 
Hydroponic System (OHS) is critical to achieving increased tree growth and yield.  A study on 3 
year-old citrus trees was conducted to determine the effect of rainy season, irrigation method, 
and fertigation frequency on patterns of root length density (RLD), P and K distribution as a 
function of soil depth and distance from the tree.  Treatments were as follows: 1) Conventional 
microsprinkler practice –irrigated one to many times weekly and fertigated monthly; (2) Drip 
OHS – irrigated and fertigated daily in small pulses; (3) Microsprinkler OHS – irrigated daily 
and fertigated weekly. Drip OHS significantly increased Mehlich 1 K and P (K and P) in the 
irrigated root zone over conventional practice.  P was significantly lower under microsprinkler 
OHS compared with conventional practice in the irrigated zone.  In the irrigated zone under both 
drip and microsprinkler OHS, K was higher than conventional practice.  K, P and RLD decreased 
with depth and distance away from the tree. Prior to and after the 2009 summer rainy season, 
RLD observed under drip OHS was higher than conventional practice in the non-irrigated and 
irrigated zones respectively. Thus, trees optimized nutrient uptake in the 0-30 cm horizon where 
about 70% of the roots are concentrated.  
 
Key words: Citrus, drip, fertigation, microsprinkler, Spodosol 
 








Energy and Nutrient Resources from Organic Wastes for Small Farms 
 
Ryan E. Graunke1 and Ann C. Wilkie2 
1School of Natural Resources and Environment 
2Advisor, Soil and Water Science Department 
 
Organic wastes, energy, and organic fertilizer have a synergistic, closed-loop relationship 
that has become disconnected in modern society.  Current organic waste disposal requires 
substantial energy and eliminates these nutrients from the productive cycle.  Through 
anaerobic digestion of food waste, energy as methane-rich biogas and organic nutrients as 
biofertilizer are simultaneously produced.  This process creates a sustainable cycle that 
mimics nature through the reuse of waste products for resource extraction.  Small farms 
present an ideal scenario for this opportunity to occur.  Small farms have many sources of 
on-farm feedstocks that are suitable for digestion, including culled/diseased crops, animal 
manure, and food waste.  Food waste from surrounding communities could also be 
brought onto the farm as an additional source of energy and nutrients.  This has many 
benefits for the small farmer and the community.  The farmer is able to reduce energy 
and fertilizer costs by producing these products on-site.  The surrounding community is 
able to reduce the problems associated with disposal of food waste, while furthering the 
75% recycling goal set by the Florida legislature.  This project seeks to assess the 
opportunity for small-farm food waste digestion through examining community food 
waste production and characterizing this food waste for energy potential and nutrient 
availability.  Waste audits were performed at local schools and restaurants to determine 
available food waste.  Food waste was characterized for total Kjeldahl nitrogen and total 
phosphorous.  It is hypothesized that food waste digestion is a feasible option for small 
farmers to obtain energy and nutrients from organic waste resources.   
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Soil aggregation and recalcitrant carbon pools in a Florida silvopasture system.  


 


The focus on carbon (C) sequestration in soils has led to an increased interest in agroforestry systems 
based on their perceived ability to enhance the process.  The extent and mechanisms of C incorporation 
into recalcitrant soil pools in these systems are, however, not adequately understood.  Separating the 
organic matter (OM) in the soil into aggregate OM (AOM) that holds the majority of recalcitrant C and 
free particulate OM (POM) that breaks down more quickly can give a good indication of long term C 
storage in the soil. This study compared soil C pools and aggregation in silvopasture and adjacent open 
pasture fields on Spodosols in Florida.  The macroaggregate sized fraction (2000 to 250µm) in the soil 
was broken up by sonication into AOM (that passed through a 250µm sieve after sonication) and POM 
(that did not pass through). The AOM for the whole soil was significantly higher in the silvopasture site 
near the tree, 6.63 g/kg, compared to silvopasture alleys (in the middle of tree rows), 3.70 g/kg, or open 
pasture, 3.69 g/kg.  In addition, across the three management practices, the AOM content (percent of 
total OM in the macroaggregate) increased with soil depth: 58.6% at the 0 to 5cm vs. 83.1% at the 75 to 
125cm.  The results suggest that soils under and near the trees, compared with away from or devoid of 
trees, store higher amounts of AOM (recalcitrant C), and tree incorporation in land-use systems could 
enhance soil C sequestration.  








Title: Evaluation of Equilibrium Phosphorus Concentrations of Everglades Agricultural 
Area Canal Sediments using Adsorption Isotherms and Incubation of Intact Sediment 
Cores 
 
Jaya Das1, Samira Daroub1, Timothy Lang1 and Manohardeep Josan1 
(1) University of Florida, Belle Glade, FL,  
 
The Everglades Agricultural Area (EAA) is located in South Florida, between Lake Okeechobee 
and the Everglades National Park. Nutrient enrichment particularly phosphorus (P) from the 
EAA is thought to be responsible for the ecosystem changes in the Everglades. Due to years of 
P loading, the EAA canal sediments can function as a P source to the water column through 
internal loading from sediments. Equilibrium Phosphorus Concentration (EPC) measurements 
can identify the sediments as P sources or sinks. The objectives of the study were to determine 
the EPC of the sediments of three EAA main canals: Miami canal, West Palm Beach canal 
(WPB) and Ocean canal using adsorption isotherms and intact sediment column incubation 
studies. The EPC values for Miami canal sediments determined by intact sediment columns 
ranged from 0.075 to 0.124 mg L-1. West Palm Beach canal EPC values ranged 
from 0.021 to 0.094 mg L-1 and Ocean canal sediments EPC values ranged from 0.050 to 0.141 
mg L-1. Miami canal sediments had higher EPC values than WPB and Ocean canal sediments. 
The EPC values determined from incubation isotherms were lower than that determined by 
intact sediment cores. The EPC values from batch adsorption isotherms are not influenced by 
canal conditions like the presence of plants, algae or the arrangement of sediment layers that 
can affect P release that could be responsible for the lower values. 
 








Title: A Conceptual Ecosystem Services Framework Applied to Emerging Biofuel Production Systems  


Authors: Pasicha Chaikaew and Sabine Grunwald 


Abstract:  


Ecosystem services have been widely implemented for a few decades, yet the adopted definitions, 
classification schemes, and frameworks are not consistent.  In particular, soil ecosystem services have 
high potential of provision of ecosystem services from soil natural capital. The emergence of growing 
renewable energy markets derived from biofuel feedstocks are expected to alter soil natural capital, 
land use patterns, terrestrial carbon stocks, and energy patterns resulting in complex responses of 
environmental and economic systems. Our objectives were to (i) develop a geospatial conceptual model 
and novel metrics aiming to assess the benefits derived from soil ecosystem services and (ii) apply the 
model and identify metrics relevant to bioenergy production systems in context of carbon and energy 
fluxes in the Florida Panhandle. The conceptual framework consists of five inter-related components: (1) 
soil natural capital, characterized by mass, energy, and organization; (2) ecosystem processes which 
degrade, preserve or, form a soil-ecosystem; (3) soil ecosystem services divided by four categories; (4) 
natural and anthropogenic external drivers which influence soil natural capital and related services; (5) 
benefits from soil ecosystem services to human well-being. The frameworks for the provision of 
ecosystem services from soils natural capital as well as the framework applied to bioenergy are 
presented. Preliminary findings suggest that there are positive effects for carbon accumulation in soil 
ecosystems which may only materialize if sustainable conservation management is employed. The 
competition between marginal land and prime production land uses to implement biofuel systems will 
need to be given more attention in future research.  


Presentation type: Poster 








Title: LONGTERM STORAGE SOIL NUTRIENTS IN THE STORMWATER TREATMENT AREAS OF 
THE EVERGLADES BASIN. 


Abstract:  


Stormwater Treatment Areas (STAs) are constructed to reduce phosphorus (P) loads to the Everglades 


Protection Area (EPA). Six STAs (45,000 acres) were strategically located to reduce P loads to EPA. 


These STAs have been in operation for varying time periods ranging from 6 to 16 years and are 


differentiated into cells having emergent and submerged aquatic vegetation. We have collected soil cores 


from three STAs. These soil cores were sectioned at 2 cm interval and analyzed for physico-chemical 


properties. Isotopic ratios of carbon (C) and nitrogen (N) were determined to calculate the average depth 


of recently accreted sediments. The depth of recently accreted soil was estimated to be 10-12 cm in STA 


1W using  bulk density and total P profiles. At present we are exploring the utility of δC13 and δN15 ratios 


to determine differentiation between the old and new sediments. This analysis of soils from the STAs with 


varying years of operation would provide an indication of affects of age on operational efficiency of these 


constructed wetlands. 
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Okeechobee Isolated Wetlands: 
Influences of Hydroperiod on Plant Community Composition and Forage. 


 
J.M. Neumann and M.W. Clark 


 
 
The Lake Okeechobee agroecological watershed has been implicated as a contributor to 
eutrophication of the lake.  Numerous efforts and Best Management Practices are being 
implemented to meet the target phosphorus (P) TMDL.  Currently, the Florida 
Ranchlands Environmental Services Project (FRESP) is a partnership of federal, state and 
private parties that will evaluate the environmental benefits and financial feasibility of 
this reductive TMDL at the watershed scale under a pay-for-environmental-services 
program.  One service to be compensated is any increase in wildlife habitat, which in this 
case will be measured by an increase in area of wetland plant species.  However, ranch 
owners are also interested in any potential losses of pasture carrying capacity due to 
changes in forage species.  To address these questions, this study investigated a) how 
plant species respond to changes in hydroperiod and b) how preferred cattle forage 
species respond to changes in hydroperiod.  Using an investigational rapid field 
assessment methodology first developed for underwater surveys of coral, a visual basic 
random point count program was utilized to evaluate plant transects captured with digital 
photographs.  This photo processing program facilitated image interpretation for species 
present and general ecological population statistics.  That data is presented as an 
evaluation of the objectives.  It has shown that pasture hydroperiod and vegetative 
communities undergo dynamic inter-annual changes in climate.  The evaluation of this 
CPCe methodology provides an effective tool for vegetation transect monitoring and the 
documentation of services in low herbaceous plant communities for the program. 
 








Fluorescent arsenic-resistant bacteria enhanced arsenic solubilization in the 
rhizosphere and promoted growth of arsenic hyperaccumulator Pteris vittata L. 


Piyasa Ghosh1, Bala Rathinasabapathi2 and Lena Q. Ma1* 


1Soil and Water Science Department, University of Florida, Gainesville, FL32611, United States 
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The metalloid arsenic (As) is a well-known lethal poison. Its pollution in the environment 


is a wide spread public health problem affecting millions of people in the world. 


Phytoremediation is an innovative technique, which employs plants to remediate polluted soils 


and to improve soil structure. It is also effective in removing metals of low concentrations from 


surface soils, sediments and water, although longer treatment times may be required.  Arsenic 


hyperaccumulator Pteris vittata L (Chinese Brake fern) is capable of accumulating up to 2.3% As 


in its biomass, making it a good candidate for phytoextraction. P. vittata is capable of extracting 


As from both soluble and insoluble forms. Arsenate (AsV) and arsenite (AsIII) are two common 


inorganic forms of As in soils. AsV dominates in aerobic soils as HAsO4
2- and H2AsO4


-, which are 


often bound to Fe/Al minerals, making it insoluble. Seven As-resistant fluorescent bacteria were 


isolated from rhizosphere soils, which produce natural-iron chelating compounds called 


siderophores. This work focuses on studying the role of fluorescent bacteria in As solubilizaton 


from Fe and Al minerals, which often present in the rhizosphere of P. vittata. Arsenic uptake by 


P. vittata increased many folds due to the solubilization of minerals by the bacteria. The 


biomass of the hyperaccumulator also increased significantly under the influence of 


rhizosphere bacteria. Thus production of siderophores by As-resistant bacteria may be effective 


strategy utilized by rhizosphere microorganisms to mobilize As in the rhizosphere of P. vittata 


to hyperaccumulate As.  








Nutrient limitation in restored and natural reference wetlands of the 
Florida Everglades  
 
Xiaolin Liao, Benjamin A. Hogue, Cassandra A. Medvedeff, Kanika S. Inglett, and 
Patrick W. Inglett 
Soil and Water Science Department, University of Florida, Gainesville, Florida, USA. 
 
Abstract:  
Limitation of nitrogen (N) versus phosphorus (P) is a critical consideration in ecosystem 
restoration, especially for calcareous wetlands like those of the Florida Everglades. In this 
study, we measured soil biogeochemical properties (i.e., nutrient concentrations and 
ratios, enzyme activities) and periphyton N2 fixation rates in wetland soils from a 6-year-
old restored, 10-year-old-restored, and a native reference wetland in the wet (October, 
2009) and dry season (February, 2010) in the Florida Everglades. Soil biogeochemical 
parameters (TP, TN:TP, organic matter) were highly correlated with measured enzyme 
activities (phosphatase, N-acetyl glucosaminidase -NAG and Leucine-aminopeptidase-
LAP, and nitrogenase). A higher molar ratio of soil TN:TP was observed in reference site 
(109±4) relative to the 6 (26±1) and 10 year old (14±5) restored sites, indicating P 
limitation in the reference site. Significantly higher phosphatase activities was observed 
in reference relative to restored soils in the wet and dry seasons(P<0.05), suggesting that 
microbes were limited in inorganic P. Enzymes involved in N cycling were 2 to 3 times 
higher in the 6 year old restored site relative to reference site, suggesting that N limitation 
declines with the age of soils. In addition, the areal N2 fixation of periphyton, was 
significantly lower in the reference (0.07g N m-2 y-1) relative to the two restored wetland 
sites (in the range from 0.1 to 0.3 g N m-2 y-1) (p<0.001), which further supported this 
result. The findings of this study have important management implications for the 
restoration of this and similar ecosystems.   


 
Keywords: nitrogen limitation, phosphorus limitation, wetland restoration, nitrogen 
fixation, enzymes 
 








 


Modeling of Soil Organic Carbon in Dependence of 
Ancillary Environmental Factors 


 


X. Xiong, S. Grunwald, D.B. Myers and N.B. Comerford 


 


The SCORPAN (i.e., the spatially explicit soil forming factor) model has been widely applied in 
digital soil mapping studies at different levels of complexities incorporating all or few of the 
factors to estimate a soil property of interest. However, we lack clarity which of the SCORPAN 
factors has the most predictive capabilities for soil carbon in subtropical, sand-rich landscapes 
interspersed with wetlands, which is represented by our large study area (about 16,588 km2) – 
the Lake Okeechobee Basin (LOB), Florida. This study is aimed to: 1) identify the SCORPAN 
factors with the most predictive power for soil organic carbon (SOC) by testing various 
SCORPAN factors, such as land cover / land use, remote sensing vegetation indices (e.g., 
Enhanced Vegetation Index - EVI), biomass, climate, hydrology and topography, in the LOB; 2) 
establish a reliable predictive model and assess the spatial distribution of SOC in the LOB. We 
collected soil samples (0-20 cm) at 198 sites and analyzed and derived SOC stocks (kg m-2). A 
wide array of SCORPAN factors (more than 100 variables) were compiled using ArcGIS. A tree-
based regression kriging technique was applied to model SOC and validation used to assess 
prediction performance. Results show that SOC from SSURGO (Soil Survey Geographic Data 
Base), remote sensing products (MODIS EVI) and biological properties (forest canopy cover and 
biophysical settings) have the most predictive power among all the SCORPAN factors. Findings 
from this study advance our understanding of the underlying processes and dynamics that form 
SOC pattern and shed light on predictive modeling of SOC at regional scale. 


 


 








 


Effects of pH and Ionic Strength on Sulfamethoxazole and 


Ciprofloxacin Transport in Saturated Porous Media 


 
Hao Chen1, Bin Gao2, and Lena Q Ma1* 
1 Soil and Water Science Department   
2 Agricultural and Biological Engineering Department 
 


Antibiotics can be released into soils as emerging groundwater contaminants because 


many of them show toxic effects to the ecosystems; however, their fate and transport 


in soils are largely unknown. The present work examined the fate and transport of two 


antibiotics, Sulfamethoxazole (SMZ) and ciprofloxacin (CIP), in saturated porous 


media. Laboratory columns packed with quartz sand was used to test the effects of 


solution pH and ionic strength on the retention and transport of the two antibiotics. 


Our results showed that the two antibiotics behaved differently in the saturated sand 


column. In general, SMZ had much higher mobility than CIP in the saturated porous 


media for all experimental conditions tested. Almost all SMZ (100%) transported 


through the column under deionized water conditions, but no CIP was detected in the 


effluents under the same condition even after extended column flushing. Perturbations 


in solution pH and ionic strength showed no effects on the retention and transport of 


SMZ in the saturated columns. Solution pH, however, played an important role in 


controlling the transport of CIP. A mathematical model based on advection-dispersion 


equation coupled with equilibrium and kinetic reactions successfully simulated the 


transport of the antibiotics in water-saturated porous media. 








Biodigestion, Sanitation, and Public Health in Rural Cambodia 
 
Jonathan S. Alldridge1 and Ann C. Wilkie2 
1Agricultural and Biological Engineering Department 
2Mentor, Soil and Water Science Department 
 
Engineers Without Borders at UF (EWB-UF) is a student run organization dedicated to 
providing engineering expertise to benefit developing countries.  The Cambodia Team of 
EWB-UF has been assessing the needs of rural Cambodia with the help of a local NGO 
for four years and recently sent a delegation to Cambodia for a data collection and 
assessment trip.  Rural Cambodia experiences many of the same problems that other 
remote and impoverished areas in the developing world face.  Most families in these 
areas rely exclusively on firewood for cooking fuel.  This leads to deforestation and the 
associated degradation of the land.  Family members responsible for cooking (almost 
exclusively females) suffer from respiratory and other ailments from exposure to smoke.  
In addition, sanitation and clean water services are not available to most families.  Open 
defecation and water collection from shallow wells or rivers are standard practices.  One 
technology that could provide a solution to firewood use and the risk of fecal pathogen 
transmission is anaerobic digestion.  An anaerobic digester processes manure and human 
waste into clean biogas for cooking and a safe organic biofertilizer, which is another 
resource invaluable to subsistence farmers.  With a local program already in place to 
build and support the operation of family-scale anaerobic digesters, the Cambodia Team 
of EWB-UF has taken an advocacy role in promoting anaerobic digestion technology.  
The team will be developing more cost-effective and efficient methods of rainwater 
storage as well as a cost-effective latrine to be integrated directly with anaerobic 
digesters. 








Simulation of water table drawdown due to subsurface drainage in a seepage 
irrigated field 


In seepage irrigated fields of Florida, subsurface drainage towards the ditches is the major 
mechanism for the lowering of water table below the crop root zone. Efficient irrigation 
scheduling is important in these fields to reduce wastage of water as well as the risk of 
moisture stress to crops, which requires knowledge on depth of the water table at a given time. 
Water table drawdown due to one dimensional subsurface drainage and evapotranspiration 
was simulated in a typical seepage irrigated field under potato in northeast Florida. The 
governing equation for the one dimensional subsurface drainage was numerically solved by 
implicit finite difference method to obtain the simulated hourly water table data in the field. 
Comparisons were performed between the simulated and measured hourly water table at the 
center of the field at different drainage events. Good agreement was found between the 
simulated and measured water table depths which suggest that such simulation model can be 
an aid for better scheduling of seepage irrigation that can save both water and energy. 








Characteristic and mechanism of hexavalent chromium 
removal by sugar beet tailing derived biochar 


 
Xiaoling Dong1, Lena Q Ma1*, Bin Gao2 and Yuncong Li1 
1Soil and Water Science Department 
 2Agricultural and Biological Engineering Department 


* Corresponding author: lqma@ufl.edu  


Abstract  
    Removing Cr (VI) from aqueous solutions using sugar beet tailing derived 
biochar (SBT) was investigated as a function of pH, contact time, biomass 
content and initial Cr (VI) concentration in the batch experiment. The surface 
characteristic of SBT before and after Cr(VI) adsorption was investigated with 
scanning electron microscope (SEM) equipped with the energy dispersive X-ray 
spectroscope (EDS) and Fourier transform-infrared (FTIR) spectroscopy. 
Desorption and X-ray photoelectron spectroscopy (XPS) studies showed that 
most of the Cr bound on the biomass was in trivalent form. These results 
indicated that the electrostatic attraction of chromate ion by SBT surface, the 
reduction of Cr(VI) to Cr(III) ion and the bond formation between Cr(III) ion and 
function groups of SBT through complexation were possible mechanisms of Cr 
removal by SBT. An initial solution with a pH of 2.0 was found to be most 
favorable for Cr (VI) removal. The adsorption process agreed reasonably well 
with the pseudo-second order equation and Langmuir isotherm. The maximum 
adsorption capacity for Cr (VI) was found to be 136.98 mg/g in an acidic medium, 
which is comparable to other low-cost adsorbents. 
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Turf Spodosols  


Spodic horizon soils are dark colored subsurface soils that can appear visually 
similar to A horizon soils. Because of their fertile appearance, developers of 
residential communities may mistake spodic horizon soils for an adequate source of 
topsoil fill material in residential landscapes. However, spodic horizon soils exhibit 
unique chemical and physical properties that make them widely different from 
typical A horizon soils.  For example, spodic horizon soils tend to have higher levels 
of organic acids, higher clay content, lower pH, and higher metal content (mostly Al 
and some Fe) than A horizon soils. Therefore, we hypothesize that spodic soils will 
have different water and nutrient holding capacities than typical A horizon soils, 
which would in turn effect turfgrass establishment and growth when these soils are 
used as topsoil fill. Twenty-seven spodic horizon soil samples were collected from 
different locations throughout Florida and analyzed for electrical conductivity, pH, 
organic matter (LOI), particle size (texture), water soluble P, total P, and Mehlich 3- 
P, Al, Fe, and Ca. Presented here are some preliminary data on spodic horizon soils 
and experimental design for testing the effect of establishing turf on spodic topsoil 
in residential communities. 


Drew McLean  








Soil Pedogenesis and Landscape Relationships in the 
Santa Catalina Mountains 


 
Abstract 


Landscape position, precipitation quantity, vegetation, and parent material are major factors of 
soil genesis in Arizona’s Santa Catalina Mountains. Differences in soil mineralogy and soil 
morphology between convergent and divergent landscape positions over an elevation gradient 
on Mt. Lemmon were examined. Soils in this area are derived from granite parent material 
which is fairly weather resistant. The depth to bedrock, particle size, organic matter content, 
color, and clay mineralogy for each landscape position were determined. The Quartz/Feldspar 
ratios of the low and high elevation divergent sites were compared. Data showed that divergent 
low elevation soils have the highest overall Quartz/Feldspar ratio and are therefore the most 
resistant to weathering. The depth to bedrock was greatest at the high elevation sites and at the 
divergent landscape positions due to surface water flows over the convergent positions not 
penetrating the soil deeply enough to substantially facilitate weathering. The value and chroma 
of the first soil horizon for the convergent and divergent landscape positions are highest at the 
low elevation, indicating that there is less organic material in the lower elevation soils. At low 
elevations the soil pH was higher at the convergent sites, while at the high elevation sites the pH 
is higher at the divergent sites. An increase in the pH from the low to the high elevation sites is 
due to an increase in precipitation and organic material. An increase in the electrical 
conductivity from the low to the high elevation sites is due to an increase in precipitation.  


 


 


 


 








Multi-scale Modeling of Soil Series using Remote Sensing 


 


Jongsung Kim, Sabine Grunwald, Todd Z. Osborne, and R.G. Rivero 
Soil and Water Science Department, University of Florida 
 


Remote sensing provides rapid data collection and dense information grids which allow 
inference on various biophysical properties across large landscapes. To incorporate remote 
sensing in soil prediction models has been suggested to improve the predictive quality and spatial 
resolution of predictions. This is critical to capture complex and continuous variation of soil 
classes and properties in aquatic ecosystems. Our objective was to develop prediction models for 
soil series utilizing multi-resolution remote sensing images and environmental ancillary data. 
The study was conducted in Water Conservation Area-2A, Everglades, FL, which is a 41,773 ha 
wetland. We mapped soil series at 123 sites (Dania, Gator, Lauderhill, Okeelanta, Pahokee, and 
Terra ceia series) and employed tree-based modeling, Classification Trees to build predictive soil 
models. The spectral data and derived indices from different remote sensing images, which have 
different spatial resolutions, included: MODIS (250 m), Landsat ETM+ (30 m), and SPOT (10 
m). Confusion matrices were derived to assess the uncertainty of predictions. The results suggest 
that integration of environmental ancillary data and the spectral data derived from remote 
sensing images have good predictive power to infer on soil series in complex aquatic 
ecosystems.  
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Effect of Hydroperiod on Phosphorus Availability in a Restored Calcareous Subtropical 
Wetland 
 
The Hole-in-the-Donut region of the Everglades National Park has undergone restoration 
after decades of farming and invasion by exotic species.  Prior research has determined 
that soil development after restoration has caused a shift from nitrogen to phosphorus (P) 
limitation.  This study was designed to determine how changes in hydroperiod affect the 
availability of P in restored sites, where more frequently flooded sites were expected to 
have higher levels of organic P accumulation as a result of its longer hydroperiod.  Soil P 
parameters (total and extractable P, P isotherms), microbial biomass P (MBP – 
chloroform extraction) and extracellular enzyme activities (phosphatase) were measured 
in surface soils (0-5 cm) during contrasting seasons (wet and dry) in a reference wetland 
and at two sites in the process of restoration for 7 and 10 years.  Measured TP values 
were highest at the 7-year old site, followed by the 10-year old site and lowest at the 
reference site.  Labile inorganic P (NaHCO3-Pi), MBP, and enzyme activities were all 
significant when comparing each of the three sites seasonally.  Soil EPC0 values were 
only moderately significant between reference and restored sites but when seasonal data 
were added into the analysis, these values became more significantly different.  
Extracellular enzyme activity responded to P availability with an inverse relationship 
between soil P levels (TP, extractable P, MBP) and phosphatase activity.  Restoration in 
this ecosystem is highly dependent on development of P limitation; therefore, these 
results indicate hydroperiod is an important factor to consider when determining 
restoration strategies in these systems. 
 








Long-term Arsenic hyperaccumulation by Pteris vittata from contaminated soils and the effect of 
phosphate rock and increased plant density. 
 
J. Lessl and Lena Q Ma 
Soil and Water Science Department 
 
Raised beds are being used to evaluate the effect of phosphate rock (PR) and increased planting 
density on P. vittata biomass and hyperaccumulation over repeated harvests. Three soils 
collected from As-contaminated sites (21-114 mg As kg-1) were mixed with 15 g-1 kg-1 PR and 
placed into raised beds to a depth of 30 cm (each bed contains four 0.36 m2 quadrants). Three 
month old P. vittata plants were spaced ~15 cm apart (9 per quadrant). Slow release fertilizer 
was applied initially in the form of granulated 10-0-10 for soil containing PR and 19-6-12 for 
plants in the control pots.  The first harvest followed 6 months of growth; fronds were cut to ~15 
cm to limit stress to the plants. Fronds from plants grown with PR contained ~75% more 
biomass (wet weight) than the controls but contained less As (~30%). However, more total As 
was removed (~35% more) due to the increase in biomass. Soil cores from each quadrant were 
separated by the top (0-15 cm) and bottom (15-30 cm) of the beds and fractionated.  The soil 
amended with PR lost 2% more As than the control in the top 0-15 cm and 8% more from the 15-
30 cm section. The soluble As was depleted more than any other fractions, with no differences 
between treatments.  Pteris vittata is capable of remediating arsenic-contaminated soils on long-
term basis via tailored application of PR, which will supply low-Pi, stimulate root growth and allow 
for increased planting density.  








Effects of fertilization on soil carbon stocks and sorghum/pigeon pea productivity in a 
Vertisol in semi-arid tropical India 
 
Abstract 


It is accepted that soil carbon stocks are formed of the organic matter of plant, animal and 
microbial residue; and, in terrestrial ecosystems, tillage, temperature, and soil moisture influence 
the rate of incorporation and the pattern of distribution of these residues in soil. Investigation of 
soil carbon stocks is enhanced by scientific research that provides evidence that mitigation of 
CO2 emissions, and increase in soil carbon storage and subsequent increase in soil quality for 
plant productivity is possible.  Fertilizer effects on soil organic matter (SOM) and formation of 
soil carbon stocks are not well understood, however. Yet, fertilizer may have significant 
influence on microbial oxidation of residues and thus soil carbon stock formation. Soil samples 
collected from a field study initiated in 1976 in Vertisols in semi-arid tropical India are used to 
investigate long-term (12-year) changes in soil carbon stocks and crop productivity. Farm Yard 
Manure (FYM) and inorganic (NPK) fertilizer treatments are compared. Initial findings from this 
study indicate statistically significant (P<0.05) increase in biomass nitrogen with FYM 
treatment, as compared to NPK inorganic fertilizer application; and, increased organic soil 
carbon stocks under sorghum/pigeon pea with NPK treatment. Soil samples collected in 1997 
(archived samples, retrieved in January 2010) and June 2009 soil samples are analyzed side-by-
side for comparison of total carbon (TC), total nitrogen (TN), and C13 and N15 isotope 
signatures. Further, results show yield increases for sorghum/pigeon pea (77 kg ha-1 yr-1) as 
compared to sol-sorghum (26kg ha-1 yr-1).  


 








Evaluation of Equine Owner and Manager Awareness of Nutrient Management and 
Conservation Techniques on Small Farms. 


 
With over 9 million horses in the United States, horses and related domestic equines have 
a large presence over the landscape. Florida ranks 3rd behind Texas and California in 
terms of the number of horses in the state. There are various outreach programs geared 
towards small farms. This study was undertaken to better understand the current level of 
knowledge and awareness of the equestrian community. A survey was presented to 156 
people who either owned and/or managed a barn. The respondents owned an average of 
9.38 horses per person on an average of 18.4 acres of pasture. These were primarily 
pleasure riders/drivers with 52% also involved in some other type of agriculture. Many of 
the respondents (63%) did not think soil erosion was an issue on their farms. 24% of the 
people surveyed had never heard of any federal, state, County, or University related 
conservation/outreach programs, and another 49% had heard of at least one 
agency/organization but had never spoken to anyone from any of these 
agencies/organizations. Over ¾ of the respondents had never done any soil testing of 
their pasture nor applied any fertilizers. However, over half do practice rotational 
grazing, and just over half (54%) compost their manure. Of the respondents who don’t 
compost, 90% were aware of what composting is. We hope this survey will help guide 
efforts to present more information to equestrians relating to nutrient management and 
conservation techniques. 
 
Authors: Marriott, Jennifer and Shober, Amy 








Characterization of a variety of laboratory-produced biochars and importance toward soil fertility 
if amended 


Mukherjee, Atanu, 241 Williamson Hall, Dept. Geological Science, University of Florida, 
Gainesville, Florida: 32611, USA, Tel: 352-870-1228, Fax: 352-392-9294, Email: 
atanu75@ufl.edu 


Zimmerman, Andrew, 241 Williamson Hall, Dept. Geological Science, University of Florida, 
Gainesville, Florida: 32611, USA, Tel: 352-392-0070, Fax: 352-392-9294, Email: 
azimmer@ufl.edu 


Although the biochar concept has gained widespread attention and agricultural experiments are 
being carried out, reports of appropriate methods and results of chemical and physical 
characterizations of biochars have lagged behind. This type of information is needed to optimize 
the properties of biochar for each desired purpose such as soil C sequestration, soil fertility 
enhancement, or for pollution control. Biochar was produced from a range of parent biomass 
types (oak, pine and grasses) and under a range of combustion conditions (250 to 650 oC, under 
air and N2). Surface areas, determined by gas sorptometry (N2 and CO2) and were found to 
increase with increasing combustion temperature and ranged between 1.8 to 426 m2g-1 and 129 
to 586 m2g-1, respectively. The overall pH of the biochars ranged from 1.8 to 9.2 showing 
increase with increasing combustion temperatures. The CEC ranged from 9.5 to 54.8 cmolc kg-1 
and increased with solution pH for lower temperature biochars, while the higher temperature 
biochars did not show any pH dependency. The isoelectric point of the biochars ranged from pH 
1.3 to 1.5 indicating that the biochar surfaces will be predominantly negatively charged at most 
soil conditions. Column leaching experiments were carried out to understand the nutrients 
dynamics that might be released by biochars when added to selected soils. These findings 
indicate that the higher temperature biochars could be used to raise the pH of acidic soils, while 
lower temperature biochars will increase soil CEC especially at near-neutral pH. However, some 
CEC increment could be assumed with all biochars at all pH conditions. 


Presenting Author: Atanu Mukherjee 


Presentation type: Poster 


Presenter: Graduate Research Assistant (Ph.D Candidate) 


Advisor: Dr. Andrew Zimmerman 








The relationships among biogeochemical properties, nitrification, and associated microbial 


assemblage composition of Santa Fe river tributary sediments  


Haryun Kim, Andrew Ogram and Ramesh Reddy 
 


 Tributary sediments are transitional gradients between terrestrial and aquatic ecosystems, 


and thus may exert environmental controls over microbial community structure and functions. 


Agricultural activities and vegetation types can affect the environmental characteristics 


controlling the microbial assemblage compositions in tributary ecosystems, which in turn could 


impact microbial function in various ecosystems. Therefore, our research investigated the 


relationships among biogeochemical properties determined by agricultural activities and 


vegetation types, nitrification activity, and Archaeal amoA nitrifier assemblage compositions in 


tributary sediments using Archaeal amoA functional gene sequence analysis. Tributary sediments 


affected by N fertilization and woody plants exhibited a lower pH than tributary sediments 


affected by ranch activity and herbaceous plants. A positive relationship between diversity 


indices for Archaeal amoA nitrifiers (Simpson, Shannon and Cho1 indices) and pH (regression 


analysis, p<0.05) was observed, and was likely due to increased competition in the low pH 


system. Mantel tests suggested that pH was a significant factor affecting microbial assemblage 


structure for Archaeal amoA nitrifiers (Mantel r=0.53, p=0.028). The system with the less 


diverse Archaeal amoA exhibited decreased nitrification activity. This may indicate that low pH 


selects for an exclusive group of nitrifiers, which reduced Archaeal Amoa nitrifier diversity, 


resulting in a decrease in nitrification activities. Therefore, tributary sediments whose pH is 


affected by agricultural activity and vegetation types could influence the community assemblage 


of archaeal amoA nitrifiers, resulting in a change in nitrification activity in tributary sediments.  







 








Pulsing of Seawater into Freshwater Wetlands: Effects on Soil Carbon Cycling 
 
Lisa M. Gardner* and K. R. Reddy 
 


Global sea level is rising at ~3 mm yr-1, making saltwater intrusion a growing threat to 
freshwater coastal wetlands.  Sulfate in seawater is known to decrease CH4 production, but the 
affect on CO2 production is unclear.  The relative importance of sulfate (as an electron acceptor) 
compared salt (as a source of osmotic stress) on C cycling is also unknown.   A batch incubation 
study measured anaerobic respiration and methanogenesis in a freshwater wetland soil exposed 
to varying concentrations (3.5, 14, and 35 ppt) of seawater and salt (NaCl).    In general, 
seawater stimulated CO2 production and suppressed CH4 production in direct proportion to the 
concentration added.   The overall increase in CO2 production due to seawater was 26-47%, but 
the effect was short-term, lasting ~2 weeks.   Methane production decreased by 94% with 35 ppt 
seawater and 79% with 14 ppt seawater and the effect persisted throughout the study.  Osmotic 
stress (represented by NaCl treatments) reduced both CO2 and CH4 production in the short-term, 
but production rebounded to rates equivalent to the freshwater control by week 3.  Sulfate 
concentration showed a significant positive correlation with CO2 production and negative 
correlation with CH4 production, while NaCl was positively correlated with available C and 
conductivity.  Results suggest oligohaline wetlands (~3.5 ppt) have the highest C mineralization 
rate (17% greater than freshwater) because anaerobic respiration is enhanced without a 
significant reduction in methanogenesis.  Seawater wetlands at or above 14 ppt have slightly 
lower overall C mineralization rates, but C emissions have a low global warming potential.   
 


 








Effects of hydrology on carbon cycling in a restored subtropical wetland 
Cassandra A. Medvedeff1, K.S. Inglett1, Benjamin Hogue1, Lauren Serra, P.W. Inglett1 


Soil and Water Science Department, University of Florida, Gainesville, Florida, USA. 
  


Restoration of wetlands is globally important to reestablish functions such as carbon (C) 
sequestration.  Despite this, however, little is known about the biogeochemical regulation of C 
loss and storage during the restoration process. In this study, we compared microbial biomass, 
enzyme activity (ß-glucosidase), and gaseous C loss (CH4 and CO2 potentials) during two 
contrasting seasons (dry and wet) in soils of reference wetland sites and those sites which had 
been restored by complete soil removal followed by natural re-vegetation. We hypothesized 
restored sites would exhibit higher microbial activity and elevated anaerobic and aerobic 
respiration potentials when compared to the reference site.  Gaseous C loss potentials from all 
sites were minimal during the dry season. In contrast, during the wet season, potentials were 
significantly greater from restored sites when compared to the reference site.  Similarly, restored 
sites exhibited higher rates of enzyme activity (P<0.05), organic C content (P<0.001), aerobic 
CO2 (P<0.02) and anaerobic CO2 & CH4 (P<0.05) potentials.  Correlations between total 
phosphorus (P) and enzyme activity (P<0.001) suggest P availability may limit enzyme activity 
reducing respiration potentials (P<0.005).  Higher ratios of total nitrogen:total P and organic 
C:total P in the reference site (P<0.001) compared to the restored sites suggests P limitation in 
the reference soils could be inhibiting decomposition.  Biogeochemical cycling of P is thus 
important in the process of restoration as a regulator of decomposition rates and gaseous C loss.  
For this reason, additional monitoring may help to better understand restoration success relating 
to shifting nutrient limitation with soil development. Seasonal differences in gaseous C loss from 
restored sites also has implications for restoration efforts in the context of global climate change.     
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