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Algal Bioremediation of Landfill Leachate Pretreated by Reverse Osmosis 
 
Scott J. Edmundson1 and Ann C. Wilkie2 
1School of Natural Resources and Environment 
2Advisor, Soil and Water Science Department 
 
Landfills are a pervasive by-product of human society, representing the final repository 


for the majority of anthropogenic wastes.  Landfills and the environmental discharges 


produced from the decomposing wastes must be managed even after closure of the 


landfill.  Current waste treatment strategies for landfill leachates use considerable natural 


resources and energy capital, but are essential for the preservation of clean water, air, soil 


and health for future generations.  An emerging method for landfill leachate remediation 


is membrane filtration or reverse osmosis (RO).  An experimental two-stage RO system 


at the closed Alachua County Southwest Landfill reduced electrical conductivity from 


16,100 to 1,195 µS/cm and total ammoniacal nitrogen (TAN) from 1,110 to 80 ppm in 


the first stage and to 73.2 µS/cm and 5.5 ppm, respectively, in the second stage.  Reverse 


osmosis failed to reduce TAN in landfill leachate to meet groundwater cleanup target 


levels (GCTL) of 2.8 ppm.  Algae cultivation was explored as a biological means of TAN 


reduction.  Pairing RO with algal bioremediation may reduce the cost of a two-stage 


system, by eliminating the second stage.  Algal cultivation systems were developed 


on-site at the landfill and reduced TAN levels of the RO pretreated leachate to below 


detectable limits (0.1 ppm) within eight days of operation.  Growth of algae was modest 


and reduction in TAN is hypothesized to be mainly from atmospheric volatilization.  


Elemental analysis of the RO treated landfill leachate revealed phosphorus as a 


potentially limiting nutrient for algal growth and therefore ammoniacal nitrogen 


biological assimilation. 


 








Effects of sources, rate and timing of nitrogenous fertilizers on nitrate leaching 
and aesthetic quality of St. Augustinegrass.  
 
 
Summer bans on nitrogen (N) fertilizer are commonplace in Florida counties and 
municipalities. An experiment was carried out at the University of Florida (UF) to 
evaluate the effects of different sources, amounts and timing of nitrogenous 
fertilizers on nitrate leaching and aesthetic quality of St. Augustinegrass 
[(Stenotaphrum secundatum (Walt.)]. The goal was to determine a fertilization 
program that would sustain turfgrass health during a summer N ban period with 
minimal N leaching. Ten treatments, including soluble and polymer-coated 
controlled-release fertilizers (CRF), were arranged in a randomized complete-block 
design with four replications. Drainage lysimeters were installed under every 
experimental unit to collect the leachate which was analyzed for nitrate (NO3-N). 
Turf quality rating was determined by the use of NDVI turf color meter and by 
visual observation. The leaching loss of NO3-N was comparatively higher during 
May and early June, just after turfgrass establishment and then was negligible 
throughout the remainder of the summer. The cumulative NO3-N leaching for all 
the treatments was a small fraction of the fertilizer applied and ranged from 1.6 to 
10.9 kg/ha/yr. The turf color and quality with the control (no nitrogen) was 
significantly lower than the turf with other treatments with fertilizers. Highest 
color intensity was observed under the highest rate, 244 kg N/ha/yr, from CRFs. 
Color with the UF recommended practice was similar to color with the highest rate 
of CRFs. We can conclude that several N fertilizer management strategies led to 
similar turf color and very low N leaching during the summer.  These included the 
UF recommended practice and reduced rates of controlled-release fertilizers.  


 


Abbreviations: 


CRF: Controlled Release Fertilizer 


Kg/ha/yr: Kilogram per Hectare per Year 


NDVI: Normalized Difference Vegetation Index 


NO3-N: Nitrate Nitrogen 


N: Nitrogen 


UF: University of Florida 
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Colloid-facilitated Hg transport in Hg-contaminated soils: effect of ionic strength, 


humic acid and flow interruption 


Yingjia Zhu, Lena Q Ma, Willie Harris, J.C. Bonzongo, and Fengxiang X. Han 


Colloidal Hg release and transport in soils is of significance due to its high Hg 
concentration and toxicity. However, the contributions by organic matter and Fe oxide colloids on 
Hg transport are not well studied. In this study, colloid mobilization and its effect on Hg transport 
were investigated in three contaminated soils: MS and MN [spiked with HgS and Hg(NO3)2] and 
OR (contaminated soil from Oak Ridge). Column experiments were conducted to examine the 
effect of ionic strength changes, flow interruption and humic acid on colloid release from Hg 
contaminated soils under saturated conditions. Lowering the ionic strength (5 to 0.05 mmol/L) in 
solution resulted in release of colloidal Hg from all three soils (MN, MS and OR). Colloids 
generated during the ionic strength reduction consisted of hematite, kaolinite and quartz, which 
were different from the colloids release from water dispersible colloids. Speciation of Hg in the 
leachate of MN and OR soils by MINEQL revealed that theoretical dominant soluble mercury 
species were dissolved organic matter bond Hg (DOM-Hg). Flow interruption for 7 days, total Hg 
concentration for both OR and MN soils increased substantially at 45 and 578 µg L-1 respectively. 
Total Hg in soil leachate were dominated by colloidal Hg (47% and 58 %). The total Hg 
evolution was decoupled with concentration of the Fe(II), Mn and DOC changes. Humic acid (20 
mg/L) initiated colloid Hg release from MS soils, but can’t enhance Hg release from MN soil. 
This research demonstrated the importance of ionic strength, humic acid and flow interruption on 
colloid-facilitated Hg transport in Hg-contaminated soils. 


 


 








Fluorescent arsenic-resistant bacteria enhanced solubilization of arsenic and increased growth of 
arsenic hyperaccumulator Pteris vittata L. 


Piyasa Ghosh1*, Bala Rathinasabapathi2 and Lena Q. Ma1 


1 Soil and Water Science Department, 2 Horticultural Sciences Department, University of 
Florida, Gainesville, FL 32611, United States 


 


Arsenic hyperaccumulator Pteris vittata L (Chinese Brake fern) may accumulate up to 2.3% As 
in its biomass, making it a viable candidate for phytoremediation of arsenic contaminated sites. 
P. vittata is capable of extracting As from both soluble and insoluble forms. Arsenic uptake 
mainly occurs via the roots so soil rhizosphere characteristics significantly affect plant As 
accumulation. The availability of plant nutrients and As are impacted by the microbial 
community in the rhizosphere of P. vittata, including plant growth promoting rhizobacteria 
(PGPR). In this study, the role of arsenic-resistant bacteria (ARB) in arsenic solubilization from 
growth media and growth enhancement of arsenic-hyperaccumulator Pteris vittata L. was 
examined. Seven ARB (tolerant to 10 mM arsenate) were isolated from theP. vittata rhizosphere 
and identified by 16S rRNA sequencing as Pseudomonas sp., Comamonas sp. And 
Stenotrophomonas sp. During 7-d hydroponic experiments, these bacteria effectively solubilized 
arsenic from the growth media spiked with insoluble FeAsO4 and AlAsO4 minerals (from <5 μg 
L-1 to 5.04-7.37 mg L-1 As) and enhanced plant arsenic uptake (from 18.1-21.9 to 35.3-236 mg 
kg-1 As in the fronds). Production of pyochelin-type siderophores by ARB (fluorescent under 
ultraviolet illumination and characterized with thin layer chromatography) and root exudate 
(dissolved organic C) by P. vittata may be responsible for As solubilization. Increase in P. vittata 
root biomass from 1.5-2.2 to 3.4-4.2 g /plant dw by ARB and arsenic was associated with 
arsenic-induced plant P uptake. Arsenic resistant bacteria may have potential to enhance 
phytoremediation of arsenic-contaminated soils by P. vittata. 








Abstract 


Title: The Effect of Aquatic Vegetation on Water Quality in the Everglades Agricultural Area Canals 


Authors: Susanna M. Gomez, Jehangir H. Bhadha, Timothy A. Lang, Manohardeep S. Josan, Samira H. 
Daroub 


The canals in the Everglades Agricultural Area contain an abundance of floating aquatic vegetation (FAV) 
and submerged aquatic vegetation (SAV). These FAV flourish in waters with high phosphorus (P) 
concentrations and prevent the co-precipitation of P with the limestone bedrock (CaCO3). To test the 
effects of FAV and SAV and the presence of sediments on water quality in the canals, a lysimeter study 
was set up and stocked with FAV (water lettuce) and SAV (filamentous algae). There were four 
treatments with four replicates Treatment one contained limerock, sediment from the canals, and FAV.  
Treatment two contained limerock, sediment, and SAV. Treatment three contained limerock and FAV, 
while treatment four had limerock and SAV.  After 7 days, the buckets were drained and replaced the 
water with new, high P canal water. Water samples were taken at 0, 0.25, 1, 3, and 7 days after each 
weekly water exchange. To test water quality soluble reactive P, total P, total dissolved P, Ca, and total 
organic carbon were analyzed. The impact of FAV and SAV and canal sediments on water quality will be 
discussed. We hypothesize water lettuce treatments will initially result in a reduction in P-concentration 
in all species, but will only serve as a short-term sink because of their high turn-over rate and production 
of labile high-P sediment (floc). In addition, we hypothesize the treatments with no sediment will have 
more P reduction because of the availability for P to co-precipitate with CaCO3. 


 


Abbrevations:   


Floating aquatic vegetation (FAV)  


Submerged aquatic vegetation (SAV) 


 








Anaerobic digestion potential of organic wastes from small farms 
 
Ryan E. Graunke1 and Ann C. Wilkie2 
1School of Natural Resources and Environment 
2Advisor, Soil and Water Science Department 
 
Food waste and organic residues are generated in substantial quantities on small farms.  These 


include weeds, row clearings, diseased plants, culled fruits and vegetables, animal manures, and 


processing and market wastes.  Current disposal practices include composting, spreading on 


uncultivated land, or sending to landfills.  Although small farms may gain some benefit from 


these current practices (i.e. use of compost on planting beds), the farms are losing a substantial 


opportunity to generate bioenergy from their organic wastes.  By utilizing anaerobic digestion, 


small farms can generate methane-rich biogas for on-site use.  These uses can include cooking, 


space or water heating, gas lighting, gas-powered refrigeration, or electricity production.  


Additionally, nutrients in the feedstocks are conserved in the effluent of the digester and 


converted into plant-available forms (i.e. ammoniacal nitrogen).  Thus the effluent, known as 


biofertilizer, can be a valuable commodity to the small farm as an organic fertilizer.  This project 


is a case study of a local, organic small farm called Crones’ Cradle Conserve located in Citra, 


FL.  A waste audit was conducted at the farm for three weeks during the summer season to 


determine the types and amounts of organic wastes produced on the farm.  Samples from the 


audit were analyzed for moisture and organic content to estimate the methane potential if these 


wastes were anaerobically digested.  Food waste from restaurants and schools in the surrounding 


community and glycerol and washwater from local biodiesel producers could also be brought 


onto the farm as additional feedstock for increased methane and biofertilizer production. 


 








Perceptions of risk associated with living near the Koppers Superfund Site, 


Gainesville, Florida 


Authors:  Julia “Ky” Gress, Graduate Student, Soil and Water Science, University of Florida 


  Dr. Mihai G. Giurcano, IFAS Statistics, University of Florida 


 


Background:  EPA-mandated soil sampling of Stephen Foster neighborhood yards began in January, 
2009.  This testing revealed widespread contamination from dioxin related to Koppers’ use of the 
pesticide pentachlorophenol.  The majority of the more than 3,000 residents living within .5 mile of the 
Superfund site knew that the EPA and Florida Department of Health were evaluating the extent of the 
contamination and possible health effects.  This survey of  95 residents living within .5 mile of the site 
was conducted during a brief window of time between intensified media coverage of the contamination 
and the release of a long-awaited EPA document outlining the problem and revealing EPA’s 
recommendations for clean-up of these residential properties.   


The primary research questions: 


1.  How knowledgeable do residents feel about the chemicals at Koppers? 
2. How concerned are they that the chemicals might be in their yards? 
3. Are they worried about a health risk from these chemicals? 
4. Are residents using their yards in ways that could increase their contact with dioxin in the soil? 


Respondents were classified as living within one of three “zones”, which were defined by distance from 
the site.  Survey results were analyzed to determine what factors contribute to residents’ knowledge 
about and level of concern related to perceived risks from the dioxin found in neighboring yards.  This 
information is being used to develop an environmental health education project funded by the USEPA, 
with the goal of reducing residents’ exposure to potentially harmful chemicals in the environment.   


 








Nitrogen Mass Budget of a Silage Corn Field at the University of Florida’s Dairy Research Unit in 
Hague, FL 


Authors: Rebecca Hellmuth and Dr. George Hochmuth 


The Florida Department of Environmental Protection requires most dairy farms in Florida to 
have a comprehensive Nutrient Management Plan to help manage nutrients on the farm. These plans 
manage not only the manure collection and storage, but also the application of manure to fields and its 
potential impact on ground water and surface water that could be nearby. These plans often include 
assumptions about certain nitrogen sources and fates on the farm. The objective of this research is to 
quantify certain N sources in the Nutrient Management Plan for a silage corn field at the Dairy Research 
Unit at the University of Florida in Gainesville, FL. The inputs of the nitrogen budget are residual 
nitrogen in the soil, nitrogen in the irrigation water, manure effluent applied through a center pivot 
irrigation system, inorganic nitrogen fertilizer, and atmospheric deposition. The outputs of the nitrogen 
budget are the final residual nitrogen in the soil, crop uptake, leaching, runoff, and gaseous losses. 
Residual nitrogen, crop uptake, and leaching will be directly measured by the nitrogen content of the 
soil cores, plant samples, and leachate collected in drainage lysimeters under the crop, respectively. 
Runoff is assumed to be negligible because the field is very level. Amounts of manure effluent and 
inorganic fertilizer will be obtained from farm records. Atmospheric deposition will be estimated from 
the National Atmospheric Deposition Program. Gaseous N losses (volatilization plus denitrification) will 
be estimated from the difference in inputs and outputs. The nitrogen mass budget will be measured 
over one year including two silage corn growing seasons and a winter rye grass cover crop. It is hoped 
the results of this study will draw attention to the important sources of N and their management in 
silage production in Florida and provide information to improve silage corn yield. 








Effects of Laboratory Combustion on Impacted and Native Plant Biomass 
from a Subtropical Calcareous Wetland. 


 
Benjamin A. Hogue and Dr. Patrick W. Inglett 


 
 


The frequency of using prescribed burning as a tool for ecosystem 
management and restoration has increased tremendously in the last few decades 
within the Everglades National Park.  The combustion of plant biomass that occurs 
during this process leads to both the loss and accumulation of both macronutrients 
and their forms in the ash and char material.  While biogeochemical cycles of these 
nutrients have been studied extensively in this ecosystem, the concentrations and 
forms remaining after plant biomass combustion has not.  Plant biomass, live, dead 
and litter, was collected within the Everglades National Park of both impacted and 
native plants and combusted in both a muffle furnace at differing temperatures and 
by flame ignition at a range of intensities.  We hypothesized that initial plant 
biomass nutrient concentrations would determine the amount of macronutrients 
remaining after combustion, and that as temperature and intensities increased so 
would available forms of P while C and N would be lost due to volatilization.  The 
results from muffle furnace combustion of the two plant biomass materials found 
that the rate of volatilization of both C and N, between 300 and 400°C varied 
significantly. Above 450°C, however, little difference was measured in nutrient 
forms or concentrations. The major nutrient left over in both materials after 
combustion was P, most as labile Pi.  The results from flame ignition combustion 
found that no significant differences existed between the nutrients or their forms, 
after combustion of the native and impacted plant biomass.    


 
 
 








Hydrological and biogeochemical controls on the nitrous oxide (N2O) production 
and consumption in subtropical isolated wetlands  


 


J Hu, K S Inglett, M Clark, K R Reddy 


Wetlands are potential sources of greenhouse gases including nitrous oxide (N2O). N2O 


emissions are highly regulated by the wetland hydroperiod and water-table fluctuations. To reduce 


N2O emissions and to develop mitigation strategies, it is important to understand the effect of 


hydrology and biogeochemical factors on production and consumption of N2O in soils. The 


objective of this study was to quantify the potential soil N2O production and consumption rates 


within soil profile. Laboratory incubation experiments were carried out using soils from an 


isolated wetland located in agricultural watershed in the Okeechobee Drainage Basin. Soil 


samples were collected at four depths (0-10cm, 10-30cm, 30-50cm, and 50-70cm) from three 


areas with different hydroperiods. Soil physical and chemical properties and microbial biomass 


were performed on soil subsamples. Potential rates of N2O production from nitrification 


(PN2O-nit), and denitrification (PN2O-den) and consumption (PN2O-con) were determined for all 


soil samples. The results indicated higher N2O potential production rate in soils from location with 


higher water table. Most of the N2O production (~70%) and consumption (~80%) in soils occurred 


in the upper layer (0-10cm) and N2O was mainly produced by denitrification. Furthermore, 


microbial biomass and nitrate content were two critical factors that controlled N2O production and 


consumption along the soil profile. 
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SOIL PHOSPHORUS FORMS IN TREE ISLAND ECOSYSTEMS OF THE CENTRAL AND 
SOUTHERN EVERGLADES 
 
Authors: Daniel L. Irick, Yuncong Li, Patrick W. Inglett, Binhe Gu, Michael Ross, Willie Harris, 
and Alan Wright 
 
Abstract:  
 The soil P pool is composed of organic and inorganic forms, which are cycled through 
physical processes, chemical reactions and biological function of flora and fauna. Tree island 
ecosystems in the Florida Everglades offer a unique opportunity to study mechanisms controlling 
soil P dynamics through characterization of the forms of soil P.  The Everglades is considered to 
be a historically P limited ecosystem, however high soil P concentrations (e.g. >10,000 mg kg-1) 
have been reported in some Everglades tree islands. Recent literature has suggested tree islands 
may play an important role in soil nutrient distribution dynamics in the landscape as P sinks, 
however little data is available regarding the specific forms of P present in tree island soil.  
Surface soil (0-10 cm) from tree islands (n=21) in the Central and Southern Everglades was 
sequentially extracted to quantify the proportions of different forms of soil P.  Calcium-
/magnesium-bound P accounts for 87±5.4% of the total P.  A subset of samples were analyzed 
using x-ray diffraction and preliminary results suggested deposition, or in-situ formation, of 
hydroxyapatite. The high proportion of inorganic P observed in tree island soil coupled with 
presence of a P mineral suggests these unique ecosystems may accumulate P through biological 
mechanisms and serve as discrete sources for P within the Everglades.                   
    








Estimation of Water Uptake using the Stem-Heat Balance Technique for 2- and 4-year old 
Citrus 


Davie Kadyampakeni1, Kelly Morgan1, Arnold Schumann2, Peter Nkedi-Kizza3 


1Southwest Florida Research and Education Center, SR 29 N, Immokalee, FL34142, 2Citrus 


Research and Education Center, 700 Experiment Station Road, Lake Alfred, FL 33850,3Soil and 


Water Science Department, 2169 McCarty Hall, P.O. Box 2169, Gainesville, FL32611.  


Citrus production in Florida accounts for 63 % of national production. Citrus yield in Florida is 


influenced by water management practices due to the low water holding capacity of the sandy 


soils (>94% sand) and the uneven rainfall distribution pattern across the Florida citrus producing 


regions. Thus, an accurate estimation of water uptake is key to scheduling irrigation, enhancing 


water and nutrient uptake and use-efficiency.  Three treatments are being studied: 1) Drip open 


hydroponic system, irrigated daily in small pulses and fertigated daily; 2) Microsprinkler open 


hydroponic system, irrigated daily and fertigated weekly; 3) Conventional microsprinkler 


practice, irrigated weekly and fertigated monthly at the one site and fertilized quarterly at a 


second site. Three to four trees per treatment were used to determine differential water uptake in 


July 2010 at the ridge site and June 2011 at the flatwoods site, respectively.  Results indicate 


increased sapflow across all treatments and higher water uptake in treatments having higher 


irrigation frequency than conventional grower practice.  These results suggest the possibility of 


increasing both water and nutrient uptake using the intensive, open hydroponics compared to the 


traditional irrigation and fertilizer application methods. 


 


Key words: Citrus, Evapotranspiration, Fertigation, Hydroponics  


 








Fire effects on nitrogen cycle in calcareous wetlands of Florida 


Everglades 
Xiaolin Liao  , Patrick W. Inglett, Benjamin Hogue, Cassandra Medvedeff, Kanika 


Sharma Inglett  


Abstract: Prescribed fire is widely used as a primary restoration technique in various 


ecosystems and has great influences on nutrient cycles in ecosystem by changing the 


form, distribution and amount of nutrient as well as by changing species composition. A 


restored wetland (restored in 2000, high phosphorus) and a native calcareous wetland 


(reference site, low phosphorus) were burned on 4th May, 2010 in the Hole-in-the-Donut 


(HID) of Florida Everglades, where farmed marl prairie wetlands have been restored 


through complete soil removal to reduce nutrient levels. In each site, two 30m by 30m 


burn and control plots were set and soil properties were measured to evaluate the 


immediate (2 days), short (1month) and long time (around 1 year) changes of soil 


nitrogen cycles after the fire. Results showed that after the fire, soil total phosphorus (TP) 


was 20% to 30% higher in the burn plots compared to the control plots immediately after 


the fire in both restored and reference sites; and then after 1 year, the TP contents in the 


burn plots decrease to 10% of the values in the control plots. Accordingly, immediately 


after the fire, higher extractable nitrate/nitrite (NOX-N) and ammonia (NH4-N) were 


showed in the burn plots compared to the control plots in both restored and reference site. 


However, the increase of extractable nitrogen was greater in the low-P reference site, in 


which the extractable nitrogen in the burn plots was 2 times of that in the control plots 


immediately after the fire; in the high-P restored site, the values were only 20% to 40% 


higher in the burn plots compared to those in the control plots.  These differences would 


indicate that in the low-P site, more P brought into the system by the fire could 


potentially facilitate the nitrogen cycle. After a longer time, the response of fire 


diminished and the extractable NOX-N and NH4-N returned to the original status. The 


effects of fire on nitrogen mineralization and N-related enzyme activities (Leucine-


aminopeptidase, LAP and N-acetyl-β-D-glucosaminidase) were different in the restored 


and reference sites along the time. These results suggest that the fire effects on nitrogen 


cycle were different with different time scale.  








Using Polynomial Modeled LiDAR Elevation Data to Identify Wetland Boundaries 
 
 


L. Rex ELLIS1*, William D. MAHLER1, Travis C. RICHARDSON2 
1University of Florida, Soil and Water Science Department, Florida, United States  


2St. Johns River Water Management District, Florida, United States 
 
 
Abstract 
 
Wetland delineation requires resource-intensive on-site investigations of soils, vegetation, and hydrology.  Light Detection and 
Ranging provides spatially distributed ground elevations that have a density appropriate for creating fine-scale topographic maps.  
These maps enhance the visualization of depressions and the associated wetland.  Polynomial trend surfaces offer a useful 
alternative to triangular irregular networks.  Trend surfaces create elevation models that preserve the steeper slopes near wetland 
edges while smoothing flat areas that would otherwise appear rough.  Wetland visualization is greatly enhanced in these 
smoother models.  These models can also be used to extract a boundary for the wetland.  The boundaries extracted from each 
model are within two and three meters of on-site delineations, with the triangular irregular network providing the most accurate 
border.  This suggests that any of the models would be suitable tools for augmenting on-site delineations. 


 








Effect of Topsoil Created from Spodic Materials on Turfgrass 


Drew McLean, Amy Shober, and Rex Ellis  


St. Augustinegrass is one of the most widely used turfgrass species in Florida 
landscapes.  Often, problems associated with poor quality or growth of St. Augustine turf 
is related to the soil in which is it established.  A vast majority of the soils in peninsular 
Florida are Spodosols, which are characterized by the presence of a dark colored 
subsurface spodic horizon.  When Spodosols are excavated for use as fill, soil from the 
spodic horizon is often used as topsoil material by developers because of the dark, fertile 
appearance of typical topsoil. However, spodic horizon soils exhibit unique chemical and 
physical properties that make them widely different from typical fill soils. The objective 
of this study is to determine the effects of these unique soil properties on the 
establishment of St. Augustinegrass.  Forty PVC leaching columns (6” by 12”) were 
established in a completely randomized block design in a production house at the 
University of Florida- IFAS Gulf Coast Research and Education Center in Wimauma, FL. 
A 4-month establishment study of St. Augustinegrass will be performed with 5 different 
soil treatments in PVC leaching columns. Physical and chemical properties that will be 
measured include: soil pH, electrical conductivity, organic matter, and particle size. Each 
soil sample will be analyzed for Mehlich-3 P, Al, Fe, Ca, and Water soluble P pre-
experiment at a 2 and 4 month harvest dates. Tissue P, N and K levels will be measured 
by ashing tissue collected at the 2 and 4-month harvest dates and running on ICP. We 
hypothesize that the spodic horizons chemical properties will bind nutrients, especially P, 
making them unavailable to the St. Augustinegrass.  








Effect of fire residues (ash and char) on microbial activity, 
respiration and methanogenesis in three subtropical wetland soils 


 
CA Medvedeff, B. Hogue, PW Inglett 


 Abstract: 
 Prescribed fire is a common restoration technique in the southern United States.  
Prescribed burns coupled with frequent natural fires in South Florida can have 
devastating effects on ecosystem function.  To determine the effect fire residues have on 
C biogeochemical cycling litter material from restored and reference marl wetlands in 
Everglades National Park was manipulated in a laboratory setting to produce ash and 
vegetation derived char.  Based on biomass removal pre and post fire (insitu) an 
appropriate aliquot of each residue was added to experimental microcosms.  Soil 
enzymes (β-glucosidase, cellobiohydrolase, phosphatase, bis-phosphate and leucine 
amino peptidase), aerobic and anaerobic respiration (CO2) potentials, extractable C and 
methanogenesis were monitored over a 25 day period.  
 C enzymes immediately responded to both amendments resulting in elevated 
extractable C.  In restored sites ash and char inhibited methanogenesis, had no effect on 
anaerobic CO2 potentials, while stimulating aerobic respiration.  
 In contrast, immediate stimulation of aerobic respiration was observed from 
amended reference soils.  Phosphatase activity decreased in the ash treatment suggesting 
ash released a pulse of P.  Ash stimulated methanogenesis while suppressing anaerobic 
CO2 production suggesting P may limit methanogens in this ecosystem.  Moreover, 
increased C substrates from ash amended soil suggests P stimulated higher trophic level 
microbial pathways resulting in a simultaneous pulse of C suggesting methanogens may 
also be dependant on C substrates derived from aerobic microbial processing. This study 
illustrates the variable response of C parameters to complete and incomplete combusted 
byproducts from prescribed and natural fires with particular importance to fire adapted 
ecosystems. 








Effects of Supporting Electrolytes and Fertilizer Mixture on Sorption Behavior of 
Phosphorus in Immokalee Soil Used for Sugarcane Production 


A.Muwamba1,  P. Nkedi-Kizza1, K.T. Morgan2and W.Harris1 


1- Soil and Water Science, University of Florida, Gainesville Florida 32611. 


2-Southwest Florida Research and Education Center, University of Florida, Immokalee Florida 
34142. 


Researchers have been studying phosphorus (P) sorption behavior using electrolytes of varying 


ionic strength and composition. Appropriate electrolytes for different field conditions need to be 


identified. Use of appropriate electrolytes will help in conducting P sorption experiments that 


yield reliable sorption coefficients (KD) for modeling P movement. Immokalee fine sand 


(Sandy,siliceous, hyperthermic Arenic Alaquods) is used for sugarcane production in Southwest 


Florida. Phosphorus fertilizer is applied to sugarcane fields together with potassium (K) and 


nitrogen (N) fertilizers. In this study, 0.01M KCl, 0.005M CaCl2, deionized water, and simulated 


Florida rain were the supporting electrolytes. The fertilizer mixture (P, K and N) solution was 


prepared in simulated Florida rain. Soil samples of A and Bh horizons were taken at five 


different positions in a 30 acre sugarcane field.  P sorption isotherms were measured at a soil to 


solution ratio of (1:2) and the maximum initial P concentration was based on recommended 


application rate. The sorption coefficient values were calculated from the isotherms. Calculated 


linear KD values showed that sorption of P by A and Bh horizons follows the trend 0.005M 


CaCl2 > 0.01M KCl > deionized water. The supporting electrolyte that best mimics P sorption 


behavior in the fertilizer mixture prepared in simulated Florida rain is 0.01M KCl. 








MACRO-ELEMENTS CONCENTRATION OF MANURES DEPOSITED BY SELECTED LARGE 
HERBIVORES IN AFRICAN TROPICAL SAVANNA ECOSYSTEM 


L. W. Ngatia, P. W. Inglett, B.L., Turner, and K. R. Reddy 


ABSTRACT  


Wildlife and livestock co-existence is a common phenomenon in African tropical savanna where 
they share resources, but very little is known about their manure contribution to macro-
elements (carbon (C), nitrogen (N), and phosphorus, (P)) to soils. This study was conducted at 
the Mpala Research Centre and conservancy in Laikipia district, Kenya. The objective of the 
study was to determine the composition of C, N, and P content of fresh manures deposited on 
soils by browsers (camel and giraffe), intermediate feeders (elephant and impala), and grazers 
(cattle and zebra).  Six composite samples of fresh manure from different herds of each 
herbivore species were collected.  The total C content was significantly higher (p< 0.0001) in the 
browsers manure with giraffe and camel having 490 and 450 g/kg, respectively, followed by 
intermediate feeders, elephants and impala at 400 and 390 g/kg, respectively. While the 
grazers had significantly lower C with zebra and cattle having 350 and 330 g/kg. The total P in 
the manure  was significantly different (P<.0001), with impala, Camel and Giraffe having 6.8, 
5.7, and 4.9 g P/kg respectively while zebra, elephant and cattle had 3.0, 2.5, and 1.8 g P/kg,  
respectively. The browsers, giraffe and camel had highest total N (P<.0001) at 30 and 26 g N/kg,  
followed by the impala at 23 g/kg, while elephant, zebra, and cattle had  the lowest amount of 
N at 16, 13, and 11 g N/kg, respectively. Giraffe, camel, and impala manures had the lowest C/N 
ratio at 17, 17, 18 respectively (P<.0001), while cattle, zebra, elephant had the significantly 
higher C/N ratio 30, 27, and 26, respectively. Impalla, camel and giraffe had significantly lower 
C/P ratio (P<.0001) at 62, 81, and 109, respectively, while cattle, elephant, zebra had 
significantly higher C/P ratio at 186, 163, and 148, respectively.   


 The variability in composition of manures depends on the type of vegetation consumed by 
these animals. The browsers camel and giraffe predominantly feed on C-3 plants such as acacia 
leaves which are rich in N. while intermediate feeders, elephant and impala feed on grasses, 
forbs and acacia leaves/trees. While cattle and zebra predominantly feed on grasses (C-4 
plants), as indicated by C-13 isotopic signature.  Lower values of C-13 for camel, elephant, and 
giraffe manures suggest that these animals are potentially feeding C-3 plants.  Impala are 
known to spend a lot of time in the glades (former cattle kraals) which have nutritious 
vegetation that could be leading to high P and N in their manure.  Amount of macro-element 
element contribution by these animals to soils depends on the density of herbivores, lability 
and decomposition of manures deposited.    


 








UNTAPPED RESERVOIRS: A STORAGE-BASED APPROACH FOR ASSESSING URBAN WATER AVAILABILITY & 
VULNERABILITY ACROSS THE UNITED STATES 
 
J.C. Padowski and J.W. Jawitz 
 
Storage mitigates the natural variability of supply, and therefore plays a crucial role in the sustainable 
management of water in urban areas.  Typical assessments of water availability (WA) and vulnerability (WV) 
are made using estimates of “renewable” mean annual runoff (P-ET), which assume stationarity.  This method 
is problematic in that it inherently neglects the storage term despite it being a fundamental variable that is 
critical to the functionality of many urban areas and is particularly vulnerable to changing hydrologic 
conditions.  This work presents a national assessment of urban WA and WV that also accounts for the role of 
storage.    
 
All urban areas throughout the coterminous U.S. with populations greater than 100,000 (n=255) were included 
in this study.  The implications of future change in storage were evaluated for a range of increasingly variable 
conditions, and urban areas were ranked (low, medium, and high) based on the probability of failure to meet 
annual demand.  In addition, for a subset of sample sites from each category, a text analysis based on WV-
related terms in recent news sources was conducted as an independent qualitative proxy for the level of 
vulnerability. 
 
Compared with WA calculated using only mean annual runoff, addition of a storage term reduced the number 
of urban areas considered “vulnerable” from 80% to 40%.  Increases in WA due to storage also mitigated WV.  
This relationship remained consistent when WV was evaluated under varying degrees of drought severity.  The 
number of urban areas with sources that failed to meet demands at an exceedance frequency of 5, 10 and 25% 
was 24, 16, and 7 out of 255, respectively.  The text analysis supported these results; the average frequency of 
occurrence for each category was 0.8±0.8 (low), 10.8±2.4 (med), and 33.8±9.7 (high).  Together, these findings 
demonstrate that a storage-based approach can be successfully applied to identify and measure urban WA and 
WV. 
 
 








Subaqueous Podzolic Carbon Resulting From Sea-Level 
Rise.  
Ashley N. Phillips1, L. Rex Ellis2 and Todd Osborne2, (1)University of Florida, Gainesville, FL 
(2)Soil and Water Science, University of Florida, Gainesville, FL 
Postglacial sea-level rise in combination with Florida’s relatively flat topography results in considerable 
coastal forest retreat and drowns the associated forest soils. In areas of low energy the drowned 
Spodosols are preserved, however, it is unknown how much podzolic carbon remains in these soils. 
Spodic horizons from drowned as well as neighboring terrestrial soils on both the East coast and Gulf 
coast of Florida were sampled and characterized. Presented here is a comparison between these soils 
and to the Florida soil characterization database. 
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Nitrogen mass balance in potato production: what it means to the 
environment 


Rishi Prasad1 and George Hochmuth1 


Agriculture is the key to the Suwannee River area’s economy and green space. Increasing 
concentrations of nitrate in ground water in the Suwannee River basin has raised concerns over 
the past 30 years (SRWMD, 2007). Among non point sources, agricultural operations have been 
implicated as a source of the increased nitrogen load in the springs and river. Potatoes are an 
important crop in the basin requiring adequate nitrogen for quality tubers and high yields. Simple 
nitrogen input/output balance calculations can be used as the starting point for evaluating the 
components of the nutrient management program on the farm. The objective of this study is to 
quantify the nitrogen balance associated with potato cultivation for a diversified farm in northern 
Florida using sandy soil and center-pivot irrigation. The partial nutrient balance (Doberman, 
2007) was determined for the growing seasons of 2010 and 2011. Of the total nitrogen available 
(280 kg/ha) to the crop, 69 % was found in the plant and tubers and 2% in the soil. Twenty-nine 
percent of N could not be accounted-for and possibly could be associated with leaching or 
volatilization. 








Evaluation of Nutrient Leaching From Simulated Residential Mixed Landscapes 


 


Zhixuan Qin1, Amy Shober2 and Vimala Nair1, (1)University of Florida, Gainesville, FL (2)14625 CR 672, University 
of Florida - Agricultural Research Center, Wimauma, FL  


 


      In recent years, nutrient leaching from residential landscapes in Florida has been suggested as 
a cause of water quality degradation due to the heavy use of fertilizers and irrigation in these 
systems. The objective of this study was to determine nutrient leaching losses from mixed 
landscapes that were planted with varying proportions of turf grass and woody ornamental plants 
(sweet viburnum and magnolia). We hypothesize that the landscapes with a higher proportion of 
established woody ornamental species will have less leachate and nutrient losses than landscapes 
with higher proportion of turf. Mixed landscapes consisting of 60, 75, or 90% St. Augustine 
turfgrass were installed in 9 drainage lysimeters in a completely randomized design at the 
University of Florida/IFAS (UF/IFAS) Mid Florida Research Center in Apopka, FL. Landscapes 
were fertilized and irrigated based on UF/IFAS recommendations. Plants were allowed to 
establish in the lysimeters for a period of one year, at which time daily leachate samples were 
collected for a period of 18 months. Daily leachate samples were combined to produce weekly 
flow-weighted samples. Leachate samples were stored at 0ºC until analysis for N (e.g., 
NO3+NO2, NH4, total Kjeldahl N) and P (e.g., reactive P and total P). Flow-weighted 
concentrations and loads of N and P will be calculated to determine the effects of vegetative 
cover on nutrient leaching. 








 
LINKAGES BETWEEN POLLUTANTS AND PHYSIOLOGICAL PROCESSES IN FISH 


EXPOSED TO TYPICAL URBAN WATERS 
 


Ignacio Rodriguez-Jorquera1,  K. J. Kroll2, G. S. Toor3  & N. D. Denslow2. 


1Interdisciplinary Ecology Program, School of Natural Resources and Environment, Soil and Water Science 
Department, University of Florida. 
 
2 Department of Physiological Sciences & Center for Environmental and Human Toxicology, University of Florida, 
Gainesville, USA 


3 Soil & Water Quality Laboratory, Gulf Coast Research & Education Center, Institute of Food & Agricultural Sciences 
University of Florida, Gainesville, USA. 


Urban waters may contain a mixture of pollutants potentially toxic to aquatic biota. Because fish 
are indicators of the effect of water pollution on other vertebrates, information about the toxicity 
effects of pollutants on fish can be used to develop practices to protect water quality and aquatic 
biota. The fact that toxicity is preceded by gene expression alteration allows the use of 
approaches like microarrays for early detection of toxic effects. Here, we show the gene 
expression profiles of male fathead minnow liver exposed to three urban waters collected from 
(1) streamwater downstream of a wastewater treatment plant, (2) treated wastewater from a 
wastewater treatment plant, and (3) stormwater from an urban lake. These three types of waters 
were used as whole effluents in a 48-hour fish exposure study. Microarray analysis was 
conducted to assess changes in gene expression of exposed fish and historic and present 
analytical chemistry data were used to make linkages with observed effects in fish. The statistical 
significant differences in gene expressions compared to controls (LOESS normalization and 
ANOVA p≤ 0.05) were 588 genes altered for streamwater, 800 for stormwater, and 384 for 
treated wastewater exposed fish. About 10 biological processes including lipid biosynthesis, 
electron transport, and carbohydrate metabolism were affected in fish exposed to streamwater, 
stormwater, and treated wastewater, respectively. The microarray results suggest that within the 
diversity of chemicals present in these waters, the main influence over the normal physiological 
processes in fish liver was appeared to be caused by cholesterol-lowering drugs (statins) and 
plasticizers such as perfluorochemicals. 








Soil Morphological Indicators of Seasonal High Saturation along a Udult-Aquod Catena 1 
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Abstract 5 


 6 


Depth to seasonal high saturation is a critical soil interpretation that requires careful observation 7 


and interpretation of often-subtle soil morphologies.  In areas where flatwoods and sandhills 8 


converge, Alaquods transition to Udults in the better drained areas.  The spodic horizon is below 9 


the seasonal high saturation in the flatwoods Alaquods and stripping present in the E horizon above 10 


the Bh is the only morphological indicator of seasonal high saturation.  Toward the better drained 11 


areas, the spodic horizon rises in elevation, becomes thinner, chroma and value increases, and the 12 


E/Bh boundary becomes more diffuse.  In the sandhill Udults, the seasonal high saturation is below 13 


the faint, poorly expressed Bh.  Stripping and redox concentrations indicate the seasonal high 14 


saturation in the E horizon, below the Bh.  In the transitional areas where the spodic occurs at the 15 


seasonal high saturation, stripping is present however difficult to observe with a soil pit.  It is likely 16 


that when using a hand auger, this subtle stripping would not be observed, thereby resulting in 17 


erroneously high or low seasonal high saturation determinations. 18 
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EFFECT OF ORGANIC SOIL AMENDMENTS AND CONTINUOUS TOMATO 
MONOCULTURE ON ARBUSCULAR MYCORRHIZAL COMMUNITIES 
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Smith, Megan M., Graham, J.H., Chellemi, D., Ogram, A., Koenig, R.   
 
Presenter: 
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Affiliations: 
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Abstract 
As interest in crop management alternatives to conventional high input farming 
increases, understanding the impacts of organic soil amendments and crop 
rotations on microbial components of the agroecosystem is desirable, especially 
for arbuscular mycorrhizal (AM) fungi.  Soil amendments are thought to be more 
conducive for the activity of AM fungi, depending on nutrient supply.  The effects 
of broiler litter and urban plant debris on infectivity and community structure of 
AM fungi are under evaluation in an ongoing tomato (Solanum lycopersicum) 
microplot study.  Tomato plants were cultivated under conventional methods for 
the first two years, then transitioned for three years with alternative organic 
treatments and crop rotation.  Mycorrhizal inoculum potential (MIP) of 
rhizosphere soil was assayed with maize (Zea mays L.) to assess activity of AM 
fungi.  Soil DNA has been collected and will be assayed for the presence of key 
rDNA phylotypes in an attempt to track changes in the AM community over time 
at different stages of management transition.  Depending on the availability of P 
and N, AM fungal colonization is expected to be suppressed due to plant 
sufficiency.  Since the microplots have received multiple treatments with soil 
amendments, host crops, and harvests per year, the plots have been highly 
disturbed. Hence, the prediction is that the fungal diversity or prevalence will 
decrease due to hyphal network disruption. Furthermore, frequent disturbance 
and removal of host plant may favor more aggressive and early colonizing AM 
fungi.  Overall, the organic plots are expected to support higher AM fungal 
activity, depending on organic treatment, and a distinct fungal community 
compared to the conventional plots.  
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Drainable Porosity of Unconfined Aquifers during Evapotranspiration from 
the Shallow Water Table 


Subodh Acharya; R.S. Mylavarapu; J.W. Jawitz; J.W. Jones; L. Zotarelli; K.T. Morgan; W.G. 
Harris 


Drainable porosity (γ) (or specific yield) of unconfined aquifers is an important parameter that 
influences the water table (WT) dynamics induced by the conditions at aquifer boundaries. 
Accurate estimation of this parameter is essential for studying WT dynamics in such areas as 
wetlands and poorly drained agricultural lands. Under shallow WT environments, it plays a 
critical role in development of water management system through efficient subsurface drainage 
and irrigation. Drainable porosity depends on the depth to WT and moisture retention properties 
of the soil. Usually it is calculated assuming hydrostatic equilibrium conditions above WT to 
account for capillary properties of soils. However, in shallow WT environments vertical soil 
moisture flux due to evapotranspiration can be a significant component of the water balance 
which also affects the magnitude of γ. In this study, an analytical expression of γ was developed 
considering the soil moisture profile during steady flux from WT. The results showed that when 
evapotranspiration from WT is taken into account, magnitude of γ becomes smaller than 
equilibrium condition, especially when WT is near the soil surface. This decrease in γ was more 
significant in soils with finer texture (e.g. clayey soils). Use of steady state expression of γ also 
resulted in better agreement with observed amplitudes of WT fluctuation as compared to an 
equilibrium equation. Results indicate that the steady state expression of γ can have implications 
in improving the estimation of groundwater evapotranspiration and subsurface water flow in 
shallow unconfined aquifers under different types of vegetation. 








The Role of Roots and Litter In Maintaining Forest Soil 
Carbon.  
Aja Stoppe, Nicholas Comerford, Eric Jokela 
 


The potential sources of carbon that result in soil organic matter (SOM) originate 
from above and below ground plant detritus. This study focuses on a managed pine forest 
ecosystem on sandy soils that are common in the southeast US and attempts to estimate 
the relative contribution of above ground litter and fine roots to soil organic carbon 
(SOC). Its purpose is to provide insight into the functions that drive soil carbon dynamics 
and the potential to manage for soil carbon sequestration. In order to better understand 
the inputs, transformations and stability of carbon into forest soil, field treatments to 
restrict addition of organic matter from litter and root sources were implemented in a 6 yr 
old loblolly pine stand in north Florida. Field treatments were comprised of (1) normal 
input of above ground litter, (2) exclusion of above ground litter, and (3) exclusion of 
above ground litter and below ground live root growth. The treatments were established 
for a total of 31 months, litter fall rates were periodically measured and soil was sampled 
at the 0-10 cm depth and 10-20 cm depth initially and then during months 12 and 31. To 
document the location and transformation of carbon over time, the soil organic matter 
was measured on whole soil and five size fractions (>2mm, 2000-250um, 250-150um and 
<53um) for months 12 and 31. The initial soil sampled (month 0) was used as covariate 
in the soil organic matter analysis.  Mineralizability of carbon in the mineral soil found in 
the size fractions was measured over 162 days in a laboratory incubation at 30¢ªC and the 
stability of soil micro-aggregates affected by 31 months of field treatment were examined 
to reveal the susceptibility to decomposition.  
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Title: Performance of global and local models in predicting soil carbon at different scales in a 
subtropical watershed 


Abstract: 


Due to the impracticability of exhaustive long-term measurements that capture spatial 
variability, predictive statistical and geostatistical methods have been applied for development 
of baseline estimates and accounting for changes in soil carbon stocks over time and space. 
Attaining accurate predictive capability, while minimizing model complexity is often a challenge 
for pedologists in choosing appropriate prediction approaches. However, scaling behavior of 
statistical and geostatistical models that are used to predict soil properties is still poorly 
understood. This study was conducted to assess the prediction performance of PLSR and GWR 
at two different depth(z) scale of 0-30cm and 0-100cm, and at two spatial resolution(α) scales 
of 30x30 m and 100x100m.Using log- normal transformed TSC data of soil cores (sampled at 
141 locations within the Santa Fe River Watershed, FL) and environmental covariates prepared 
in ArcGIS, we assessed the impact of data-scale on the predictive performance of the models (in 
R). Generally, prediction outputs of GWR (a local interpolation technique) produced higher R2 
than PLSR (a global interpolation technique), scoring maximum R2 of 0.27 (compared to 0.22 in 
PLSR). Computed RPD values increased diminutively for both depths by 0.79%~1.20% across α-
scale in PLSR, while it decreased for 0-30cm and was unchanged at 0-100cm in GWR. A similar 
trend was observed in RMSE values. This study is critical for optimizing predictive capability and 
minimizing complexity in pedological studies, and shows that at changing scales, a modeling 
technique that captures local variability provides more reliable results than a technique that 
captures global variability of TSC. 


 


Abbreviations: 


GWR: Geographically weighted regression; TSC: Total Soil Carbon; PLSR: partial least square 
regression; R2: coefficient of determination; RMSE: Root Mean Square Error; RPD: Residual 
Prediction Deviation.  








Role of arsenic-resistant bacteria in enhancing tomato growth  


 


Rujira Tisarum1, Lena Ma1*, Piyasa Ghosh1, and Bala Rathinasabapathi2  


 


1 Department of Soil and Water Science, University of Florida, Gainesville, Fl 32611. 


2 Department of Horticultural Sciences, University of Florida, Gainesville, Fl 32611. 


*Corresponding author: lqma@ufl.edu 


 


Abstract 


Plant growth promoting rhozobacteria (PGPR) has been used in agricultural 


industry to enhance plant growth. Some PGPR stimulate plant growth by production of 


mimicking volatile phytohormone compounds. Arsenic-resistant bacteria (ARB) 


consortium was tested for their ability to increase tomato (Lycopersicon lycopericum) 


growth by solubilizing insoluble FePO4 under P-free condition. Fourteen-day tomato 


seedlings were acclimatized for 10 days and then ARB was applied in P-sufficient and P-


free conditions. After 7-d hydroponic experiments, tomato under P-sufficient with ARB 


increased plant biomass, shoot height, and root length (18, 11, and 11%, respectively). 


Tomato decreased 30% plant biomass under P-free conditions and ARB did not increase 


plant biomass under P-free with insoluble FePO4. Increasing plant biomass might be due 


to ARB phytohormone production. Arsenic resistant bacteria may have potential to 


promote plant growth in arsenic-contaminated soils. 


Keywords: arsenic-resistant bacteria, Pteris vittata, FePO4, tomato. 
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Effects of external copper (Cu) loading and liming on the availability and fractionation of Cu in 
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Copper (Cu) is an essential micronutrient for human and animal health, but toxic at excessive levels. Copper 
compounds are widely used in agriculture and horticulture as fertilizers and/or fungicides.  In this study, laboratory 
incubation and analyses were conducted to examine the effects of external Cu loading on forms and bioavailability 
of Cu in soils. Surface samples (0-20 cm) were collected from two South Florida citrus groves mapped as an Alfisol 
and a Spodosol, common soils under citrus production in the region. Samples were treated with external Cu at levels 
of 0, 200, 600, and 1000 mg kg-1, and incubated at room temperature for 12 months before subsamples were 
analyzed for available Cu by CaCl2, NH4OAc, and Mehlich 3 extraction methods and fractionation of Cu. External 
Cu loading generally decreased soil pH, particularly for the Spodosol, thus enhancing Cu availability and 
movement. Liming affected Cu availability and mobility. An increase in soil pH decreased available Cu in soils as 
estimated by the different extraction procedures. Soil Cu fractionation data revealed that most increases in soil Cu 
occurred in the exchangeable and oxides-bound fractions, which are positively related to external Cu loading rate 
and correlated with available Cu. Liming tended to convert Cu from available pools (exchangeable, organic-bound) 
to more stable forms (oxides-bound and residual fraction). These results indicate that most Cu accumulated in the 
citrus grove soils is highly mobile and bioavailable, and thus may have potential impacts on citrus production and 
the environment.  


 








Investigation of Alternative Sources of Inocula for Anaerobic Digestion 
 
Reginald Toussaint1 and Ann C. Wilkie2 
1School of Natural Resources and Environment 
2Advisor, Soil and Water Science Department 
 
Anaerobic digestion features among various conceivable solutions for addressing the global 


issues of waste remediation and soil and water sustainability.  This technology offers an 


environmentally friendly way to handle human and organic wastes, control pollution, mitigate 


greenhouse gas emissions, and recover energy and elemental nutrients.  Inoculation is the most 


critical step in startup of an anaerobic digester.  This study was undertaken to investigate 


alternative sources of inocula in case digester effluents are not available or if manures are 


inappropriate.  Sediment samples were collected from wetlands in Gainesville and Florida 


springs.  These samples were subjected to microscopic examination and methanogenic activity 


tests in order to assess the presence of methanogenic bacteria.  Results obtained confirmed the 


presence of methanogenic bacteria in different water-saturated environments.  Soil samples from 


wetlands appear to be a better source of inoculum than spring sediments.  Samples that 


demonstrated a higher methanogenic activity were selected as an inoculum source for the 


digestion of sugarcane bagasse.  The total methane production ranged from 132.8 to 310.6 ml per 


gram of chemical oxygen demand (COD) added.  Biochemical methane production of the 


bagasse using different inoculum sources reveals that wetland soils can be used for inoculating 


anaerobic digesters.  The conclusion of this study is very promising for the future of the 


anaerobic digestion technology specifically in developing countries where this technology is at 


an emergent stage. 


 








Rupesh Bhomia 


Title: Accretion and storage of phosphorus in recently accreted soils (RAS) 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 (18,000 ha) were strategically located to reduce P 
loads to the EPA. These STAs have been in operation for varying time periods and are 
differentiated into cells having emergent and submerged aquatic vegetation. Soil cores were 
collected from three STAs and sectioned at 2 cm depth interval. Physico-chemical properties – 
bulk density, total P, total nitrogen (N), total carbon (C) and isotopic ratios of carbon (δ13C) and 
nitrogen (δ15N) were determined. Depth profiles were plotted using these variables to identify the 
change point as an indicator for boundary between recently accreted soils (RAS) and pre-STA 
soil. Average change point depths from different variables were used to calculate the mean depth 
of recently RAS.  


The depth of RAS was found to be 15 ± 5 cm in STA-1W (16 years), 11 ± 3 cm in STA-2 (10 
years) and 10 ± 5 cm in STA-3/4 (6 years). The soil accretion rates (cm/yr) were 1 ± 0.3, 1 ± 0.3 
and 2 ± 0.8 for STA-1W, STA-2 and STA-3/4 respectively where as phosphorus accretion rates 
(g/m2 /year) were 1.3 ± 0.6, 1.9 ± 0.9 and 3.3 ± 2.0 for STA-1W, STA-2 and STA-3/4 
respectively. The comparison of soil accretion rates among the STAs with varying years of 
operation is aimed towards understanding the effects of age on operational efficiency of these 
constructed wetlands.  
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Comparison of Extracellular Enzyme Activities in 
Everglades Stormwater Treatment Areas 
Christine M. VanZomeren, Rupesh K. Bhomia, Kanika S. Inglett, and K. Ramesh Reddy, 
University of Florida, Gainesville, FL 


Stormwater treatment areas (STAs) have been constructed south of Lake Okeechobee, in the 
Everglades Agricultural Area. Mandated by the Everglades Forever Act, STAs were built to 
decrease phosphorus loading into the Everglades Protection Area. A total of 6 STAs are 
currently in use, each STA with varying types of vegetation cells, including emergent and 
submerged aquatic vegetation. This study compares the activities of 4 different enzymes, alkaline 
phosphatase, phosphodiesterase, β-glucosidase, and leucine aminopeptidase, with depth in STA 2 
and STA 1W. Both STAs have been in use for 10 years and have a combination of emergent and 
submerged aquatic vegetation cells. We hypothesize that enzyme activity will decrease with 
depth and enzyme activity will vary in emergent and submerged aquatic vegetation cells. Also, 
we hypothesize that enzyme activity will differ between newly accreted and native soils. Newly 
accreted soil is material accreted after the creation of the STA and native soil is peat deposited 
before the construction of the STA. Enzyme activity with depth was quantified using the 
microplate fluorimetric enzyme assay using 4-methylumbellerone (MUF) and its conjugates for 
alkaline phosphatase, phosphate diesterase, and β-glucosidase. Leucine aminopeptidase was 
quantified using 7-amino-4-methyl coumarin and its conjugate. Results show that in general, floc 
has the highest enzyme activity while enzyme activity decreases with depth until native soil is 
reached. Native soil does not follow the pattern of enzyme activity of newly accreted soil.          
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Ciprofloxacin (CIP), an emerging contaminant of antibiotics, has been frequently 


detected in soils and water; however, their fate and transport in soil and groundwater 


systems remain largely unknown. This study examined environmental behavior of CIP 


with both batch sorption and column transport experiments under the influence of two 


divalent cations (Cu2+ and Ca2+). Sorption ability of quartz sand for 200ppb CIP was 


examined using different co-existed cation concentration. Both Cu and Ca decrease Cip 


adsorption and Cu have stronger ability to increase CIP mobility. Laboratory columns 


packed with quartz sand were used to determine the effects of co-existence of the two 


cations on CIP retention and transport. Simulations from an advective-dispersive 


transport model matched well with the experimental data collected from column 


breakthrough studies. Our results indicate that both cations involved in the reversible and 


irreversible part of CIP.  
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Screening of Plant Growth Regulators (PGRs) to Confer Plant Heat and Salt Stress. 


Shengsen Wang and Arnold W. Schumann 
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Plant growth regulators (PGRs) can confer plant heat and salt tolerance and induce systemic 
acquired resistance (SAR) in plants. Lab incubation studies on Hamlin (Citrus Sinensis (L.) Osbeck) 
orange leaves and greenhouse potted experiments with radish (Raphanus sativus) were 
conducted to investigate the effect of PGRs on heat response by citrus leaves as well as heat 
and salt response by radish plants. The PGRs tested consisted of sodium salicylate (NaSA), 
Potassium salicylate (KSA), Azelic acid sodium salt (NaAA), β-aminobutyric acid sodium salt 
(NaBABA), Keyplex 1200 DP, Foliar Blend (FB), K-Phite fungicide, KH2PO4, K2HPO4 and K3PO4 at 
varying levels. Hamlin leaves were kept in covered Petri dishes and exposed to 52 0C for 4 h in 
an incubator to induce heat stress. 0.25% FB, 0.25% K-Phite and 0.5% K-Phite significantly 
reduced Hamlin leaf cell electrolyte leakage by 65.6%, 50.1% and 20.8 % respectively compared 
to deionized (DI) water treated leaves (control). 0.05 mM NaBABA was also effective to induce 
SAR by reducing leaf leakage percentage significantly. The 30-day-old radish seedlings were 
heat treated at 47 0C for 5 h, 40 h after treatment. The results showed that soil drench with 
0.15 mM KSA and 0.16 mM NaSA significantly increased leaf photosynthetic capacity by 44.6% 
and 45.6 % relative to DI water treated plant (control). The leaf electrolyte leakage was reduced 
as well, but not significantly. The effects of PGRs to increase plant tolerance to heat stress were 
highly dependent on their concentrations in applied solutions.    
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Abstract: DDT is an organochlorine pesticide (OCP) that was almost completely banned in the 


United States in the 1970s due to the public negative attention given to DDT after the book Silent 


Spring questioned the usage of DDT. It is still used, however, for disease vector control with 


malaria-carrying mosquitos. Due to its insolubility in water and its tendency to bond strongly 


with soil organic matter, it still persists in soils today.  The main purpose of this paper is to test 


the feasibility of in situ bioremediation of DDT contaminated soils by spent mushroom substrate 


(SMS).  Sandy soil from the Lake Apopka North Shore Restoration Area (NSRA) was taken to 


the University of Florida and sampled for four months to test the biodegradation rates of p,p’ and 


o,p’ isomers of DDE, DDD, and DDT (DDx). DDx biodegradation due to extracellular enzyme 


production was compared between mesocosms without SMS and mesocosms with SMS from 


Pleurotus ostreatus (oyster mushroom) and SMS from Agaricus bisporus (commonly called 


white button mushroom or, when mature, the portabella mushroom). Bioremediation of the Lake 


Apopka NSRA soil is necessary, because of the potential threat to wildlife these soils pose, if 


flooded. The findings of this particular research found that the Agaricus bisporus and Pleurotus 


ostreatus SMS did not produce the amount of extracellular enzymes in sufficient quantities 
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needed to efficiently biodegrade the OCPs, but that fungi native to the soil, identified as a 


Nectria species, caused a greater rate of DDx biodegradation than in the SMS mesocosms.  








Characterization of Diverse Naphthalene Degradative Pathways Among Soil Actinobacteria 
C. Weidow, A. Chauhan, and A. Ogram 


 
Worldwide consumption of fossil fuels has led to increased contamination of soils with polycyclic 
aromatic hydrocarbons (PAHs).  These substances bioaccumulate in natural food webs and are potential 
carcinogens in higher animals including humans.  The Actinobacteria constitute a phylum of the Bacteria 
characterized by a positive Gram-reaction, a high G+C content in their DNA, and have been shown to 
effectively metabolize a variety of PAHs. Actinobacteria may be more important in decontamination of 
PAH-contaminated sites than are the more well-studied Pseudomonas sp.  The overall objective of this 
study is to investigate the diversity of naphthalene degrading pathways among soil Actinobacteria.  
Toward this end, we are isolating diverse naphthalene-degrading bacteria from soils, and will investigate 
the diversity of these pathways via culture-dependent and -independent approaches.  Efforts are 
currently underway to isolate PAH-degrading Actinobacteria from a variety of soils using naphthalene as 
a sole carbon substrate/selective compound.  Serial batch enrichments were performed on fourteen 
soils in minimal salts media using solid naphthalene added, either directly to liquid media or indirectly 
via test tube, as the only added carbon substrate to isolate a broad range of soil bacteria capable of 
metabolizing naphthalene.  Periodic transfers of these cultures to fresh media were performed along 
with spread plating of serial dilutions on minimal medium with purified agar fumigated with solid 
naphthalene in a desiccator.  To date, 158 strains have been isolated from the indirect (fumigation) 
approach and 204 from the direct addition.  The pathways and metabolic range of these isolates will be 
investigated.  For culture-independent investigation, gene sequences for naphthalene dioxygenase 
(NDO), phthalate dioxygenase (phtDO), gentisate dioxygenase (GenDO), and salicylate monoxygenase 
(SalMO) for various Actinomycetes were obtained and aligned based on sequence similarity to the NDO 
sequence of Rhodococcus opacus (GB|AF082663.3).  These enzymes function in the systematic 
breakdown of naphthalene to carbon dioxide through two identified pathways in R.  opacus: via 
salicylate and catechol/gentisate; or via phthalate and protocatechuate. Phylogenetic trees were 
developed that revealed the evolutionary relatedness of individual Actinobacteria to each other with 
respect to enzyme function as well as the relationship between different enzymes.  These associations 
will be used in the development of a suite of PCR primers which will target specific sequences for 
enzyme functions within individual groupings of Actinomycetes.  Gene sequencing of the resulting PCR 
products, as well as PCR and sequencing for 16S r RNA, will be used to identify individual isolates with a 
focus on identifying which isolates belong to the Actinomycetes.        








Assessment of Nutrient Reduction Capabilities of an Algal Based Technology for Pollution Control. 


Kimberleigh Dinkins Patrick Inglett, PhD, Mark Clark, PhD, Mark Zivonovich, Allen Stewart, Robinson 
Bazurto 


Eutrophication of water bodies has long been identified as a state-wide issue in Florida, recently 
garnering national headlines and debate with the EPA’s Numeric Nutrient Criteria.  Recognition of the 
need to abate ground and surface water nutrient loading has led to significant research into 
technologies aimed at reducing nutrients from stormwater and natural systems. The focus of this study 
is the proprietary Algal Turf Scrubber®, which is an actively managed system where flow is continually 
introduced over a sloped floway with a growth stabilization grid for the establishment of algal mats or 
“turf”. The algal turf is routinely harvested for the purpose of keeping the system in a maximum growth 
phase as a way to maximize nutrient reduction.  Six pilot studies were conducted at five geographically 
distinct locations with six different source waters.  This investigation of process dynamics aims to assess 
trends in nutrient reduction and determine which influent water quality and ambient parameters most 
significantly drive total phosphorus and nitrate reduction. Nutrient reduction for the pilot studies ranged 
from -1% to 31% for total phosphorus and 2.6% to 59% for nitrate.  Mean influent water concentration 
ranged from 35 µg/L to 259 µg/L for total phosphorus and 0.02 mg/L to 0.13 mg/L for nitrate-nitrate; 
while mean influent concentrations for micro-nutrients were orders of magnitude in difference between 
sites.  Regression analysis shows a strong relationship between influent and effluent concentrations for 
TP despite these differences (R2= 0.88). Effluent nitrate concentrations were not as well correlated to 
influent nitrate concentrations (R2= 0.47).  
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Abstract 


Several studies have suggested that geostatistics could increase the efficacy of sampling 
protocols used to measure soil organic carbon, thereby providing incentives for the management 
practices that improve soil quality.  In this paper, we show how information about the range of 
spatial autocorrelation can be used to determine the sampling density required for achieving a 
given accuracy in the estimation of the mean number of soil organic carbon stocks and 
equivalent carbon credits on a per hectare basis. We quantify the improvement in spatial 
accuracy resulting from utilizing secondary data.  An empirical application to semi-arid cropping 
systems in a micro-watershed of Andhra Pradesh, India shows that information about the spatial 
autocorrelation of soil organic carbon could be extremely valuable for incentivizing farmers’ 
management practices that improve soil quality. Accounting for spatial autocorrelation reduces 
the standard errors and narrow the confidence intervals associated with sample estimates of the 
mean number of carbon credits produced per hectare. This information may be useful for land-
use managers in terms of future challenges in implementing carbon credit policies. 


Keywords: Soil organic carbon (SOC), kriging, spatial autocorrelation, carbon credits, 
incentivizing farmers’ management practices 
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Abstract 
 


Characteristics and mechanisms of mercury sorption by biochars from Brazilian pepper 


(BP; Schinus terebinthifolius) through pyrolysis at different temperature (300, 450, and 600˚C) 


were investigated. The surface characteristics of BP biochars before and after Hg(II) sorption 


were examined with scanning electron microscopy-equipped with energy dispersive X-ray 


spectroscopy and Fourier transform infrared spectroscopy. The sorption process can be described 


by the pseudo-second order equation and Langmuir equation. The kinetic data suggested that Hg 


sorption was rapid initially  and reaching equilibrium after 24 h. All biochars were effective in 


Hg sorption, with maximum sorption capacity being 28.6-41.0 mg/g and the sorption capacity 


decreasing as temperature increased. FTIR and modification results showed that carboxylic and 


amine groups were responsible for Hg sorption. Release of Ca2+, K+ and Na+ cations confirmed 


the role of ion exchange for Hg(II) removal by BP biochars. Our results suggest that BP biochars 


can be used as an alternative sorbent to remove Hg from wastewater. 


Keywords: Brazilian pepper, mercury, biochar, kinetics, isotherm, mechanism 


 





