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Quantitative Approach for Assessment of Phosphorus Loss Risk from Alaquod and
Paleudult Soil Profiles

Debolina Chakraborty
Major Advisor: Vimala D. Nair

Phosphorus (P) transported from agricultural fields can be a major contributor to
eutrophication of aquatic systems. Alaquods and Paleudults are soils of extensive
occurrence in SE US coastal plain. Compositional differences between Alaquod- E and
Bh, and Paleudult- E and Bt horizons affects subsurface P transport in these soils.
Environmental risk of P loss from soil horizons can be evaluated from phosphorus
saturation ratio (PSR; molar ratio of P to [Al+Fe]) and soil phosphorus storage capacity
(SPSC). The change-point amounts to a threshold PSR value above which runoff or
leaching risk increases precipitously. SPSC is a calculation of how much P can be
added to a soil before reaching this critical PSR. The objectives of this study were to i)
relate P sorption characteristics to compositional differences in Alaquod and Paleudult
subsurface horizons and ii) evaluate the environmental risk of P loss from these soils
using PSR and SPSC. Results indicate greater desorption potential of Bh in comparison
to Bt which is likely due to weaker bonding of P with organically-complexed Al. Clayey
soils (Bt) have high P retentive capacity due to presence of inorganic metal oxides
along with crystalline Fe and phyllosilicates. However, the components responsible for
tenaciously binding P are noncrystalline metal oxides. Water-soluble P and equilibrium
P concentration (EPCy) are minimum when SPSC is positive and begin to increase
when SPSC becomes zero. Pedological, compositional and hydrologic distinctions
between Paleudults and Alaquods result in greater risk of P loss for the latter under
comparable P loadings.






Impact of simulated storm surge on organic carbon loss in
coastal wetland soils

Lisa G. Chambers and K. Ramesh Reddy

Coastal wetlands are a critical global carbon (C) sink due to high primary
productivity and low rates of decomposition. Increasing sea level exaggerates the
risk of storm surges and extreme tidal events in coastal wetlands. Abrupt changes
in salinity are expected to uniquely affect soil microbial communities and C cycling,
compared to gradual sea level rise. This study investigates the rate of C loss
(anaerobic respiration, methanogensis, and dissolved organic C (DOC) export) in 3
coastal wetland soils following short-term pulses of surface water of different
salinities. A total of 36 intact soil cores (12 field replicates from a freshwater tidal
marsh (0.5 ppt), a brackish marsh (13 ppt), and a salt marsh (26 ppt)), along with
100L of surface water from each location, were collected near Jacksonville, FL. In
the laboratory, soil cores were randomly assigned to 1 of 3 salinity treatments in a
3x3x3 mixed model design. Soil respiration and DOC export were monitored
throughout the 55-day study, while potential methanogenesis, soil properties, and
microbial community indicators were quantified at the conclusion of the study.
Pulses of salt water (26 ppt) enhanced soil respiration in the freshwater soil (+28%)
and the brackish soil (+82%). Methanogenesis was stimulated in brackish and salt
marsh soils following freshwater additions, but remained significantly lower than in
freshwater soils. DOC export was highest in the freshwater soil, regardless of
surface water salinity. Results indicate the importance of existing soil properties (C
availability and nutrient content) in predicting rates of organic C loss.






Optimizing cultural practices for saving water and fertilizer for rice- maize cropping system in
Semi Arid Tropics

Dakshina Murthy Kadiyala, Yuncong Li, Rao Mylavarapu, M.D.Reddy, J.W.Jones, K.R.Reddy
and G.B. Reddy

Abstract

Irrigated low-land rice uses 24-30% of world’s freshwater resources. With fresh water becoming
increasingly scarce, the traditional low-land rice cultivation is no longer sustainable. Therefore,
there is an urgent need to develop technology for rice production with relatively low water
demand. Aerobic rice is considered a promising option under these water scarce scenarios. A
field experiment in India was conducted to compare crop growth, water use and nitrogen (N)
use efficiency between aerobic and flooded rice. The results indicated an average 41%
reduction in water use and 27% reduction in yield as compared to the flooded rice. The water
use efficiency was 0.46 g grain per kg water for aerobic rice in comparison to 0.36 g grain per kg
water for flooded rice. Nitrogen balance measured using >N showed that flooded rice plants
recovered 30.2-34.7% of applied N. Approximately 23.4-27.7% of applied N remained in the
0-30 cm soil after harvesting the rice. In aerobic plots, rice crop recovered 20.0-23.2% of
applied N, 20.0 -24.8% N remained in the soil. This indicated very poor nitrogen use efficiency
for the first crop. Rice was followed by maize crop which recovered 3.34% to 3.94% of the N
derived from N fertilizer applied to the previous rice crop. Nitrogen recovery decreased in the
subsequent two crops (0.28 to 1.21%). A scenario study was done using CERES rice model to
analyze the effect of water regimes and N levels on the aerobic rice yields. Seasonal and
sequence analysis of Decision Support Systems for Agrotechnology Transfer (DSSAT 4.5) was
used to select the best combination of moisture regimes and N application rates for sustainable
production of rice-maize cropping system in semi arid tropics.






Dynamic interactions between commensal bacteria and opportunistic pathogens of the
coral holobiont
Cory J. Krediet* and Max Teplitski

'Soil and Water Science Department, UF
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Coral reefs are some of the most diverse ecosystems on Earth. Unfortunately, coral reefs are
under increasing stress due to changes in their environment and with this increased stress their
susceptibility to disease is increased. Vibrio coralliilyticus has been identified as the causative
agent of temperature-induced bleaching and white syndrome in Indo-Pacific corals and Serratia
marcescens is a causative agent of white pox disease in Caribbean corals. The mechanisms and
pathways utilized by these opportunistic pathogens during onset of disease lesions have not been
fully elucidated. Early infection usually involves attachment and colonization of mucosal
surfaces of the host. During this time, the pathogen must interact and outcompete a native
community of bacteria in order to mount an attack. We have demonstrated that this native
microbial community can inhibit some of the known virulence mechanisms exhibited by
opportunistic pathogens such as swarming surface motility, enzyme expression, and biofilm
formation, while not affecting the overall growth of the pathogen. As the virulence of V.
coralliilyticus is temperature dependent, we demonstrated that at ambient reef temperatures
(25°C) coral commensal bacteria are able to co-exist with V. coralliilyticus but at elevated
temperatures (30°C), the coral pathogen dominates the system and the commensal bacteria are
virtually undetectable. To further characterize early coral infection and disease progression, a
stable green fluorescent strain was constructed for visualization of the pathogen during various
stages of coral infection. Elucidation of these important virulence behavior mechanisms is a
vital step to understanding and managing marine diseases.
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Effects of phosphate rock on long-term arsenic removal by Pteris vittata
Jason T. Lessl and Lena Q. Ma, Soil and Water Science Department, University of Florida

Phytoremediation using Pteris vittata offers a simple, non-invasive, and cost-effective
method to remediate As-contaminated soil. A disadvantage of phytoremediation is the lengthy
remediation period (years — decades). The capacity of P. vittata in remediation are based on
experiments conducted with short growing periods (~12 weeks) under conditions not representative
of a soil environment (i.e., greenhouse; <1.5 kg soil; small pots). This study aims to simulate natural
soil conditions to gauge the potential of P. vittata to remediate As-contaminated soils over several
growing seasons. In addition, we evaluated the effect of phosphate rock (PR) on As uptake and
growth of P. vittata because it provides a long-term supply of sparingly-soluble P. Since P and As
compete for uptake by P. vittata roots, we hypothesized that the physiological and biochemical
responses of plant roots in a P-limiting environment will increase As solubility and uptake by P.
vittata. Three soils (CCA, DVA, and DVB) were collected from Alachua County Florida, containing
22 - 129 mg As kg™ and mixed with 15 g™ kg™ PR and placed into raised beds (1.44 m?) containing
four quadrants (0.36 m?) to a 30 cm depth. Plants were spaced 15 cm apart in Dec 2009 (9 per
quadrant; 36 per bed). Control ferns were grown with no PR and 10:4:10 fertilizer. Soil cores were
taken at time of planting and at each harvest (June 2010, Jan 2011, and July 2011). Fronds were
collected by clipping the stems ~15 cm from the base, leaving fiddleheads. Over 3 harvests, fronds
(dry weight) from PR soils averaged 30.4, 24.5, and 23.4 g plant™ while control harvest averaged
17.7,16.2, and 11.4 g for CCA, DVA, and DVB soils respectively. Average frond As concentrations
were 3103, 1070, and 1137 mg™ kg™ compared to the controls 1795, 601, and 409 for CCA, DVA,
and DVB soils, respectively. Likely due to limited P availability, root biomass was observed to be
55% greater in plants grown with PR and fronds averaged 32.3% less total P. The greater root mass
and reduced P availability created conditions for optimizing rates of biological accumulation
(frond:soil As ratio). Rates for PR vs. control were 26 vs. 15 for CCA, 40 vs. 34 for DVA, and 57 vs.
22 for DVB. Using PR amendments along with improved harvesting practices, our results show P.
vittata remediates, on average, ~5 times faster than previously published studies, which shows that P.
vittata has greater capacity to remediate As-contaminated soils than previously recognized.

Abbreviations: Copper chromated arsenic (CCA), Dipping vat (DVA/B), Phosphate Rock (PR)






Transferability of Soil Carbon Models across
Regions and Scales within Florida

Xiong X., S. Grunwald, D.B. Myers, W.G. Harris, A. Stoppe, N.B. Comerford

Soil carbon models have been used to quantify the carbon pools usually at a specific scale or in a specific
region and our knowledge on the transfer behavior of soil carbon models across regions and scales is
still limited. Our objectives were to: 1) explore the transferability of soil carbon models developed in one
geographic region to another; 2) explore the transferability of soil carbon models developed at state
scale to regional scales and vice versa.

We used 1014 soil samples (0-20 cm) collected across the State of Florida. The sampling design followed
the stratified-random scheme using mainly two major strata (land cover/land use and soil suborder) due
to their strong influences on soil organic carbon (SOC) across the state. Various layers of environmental
factors were compiled using ArcGIS. The State of Florida was divided into four regions, i.e., Panhandle,
Northern, Central and Southern Florida which generally represent distinct soil taxonomy, ecoregions,
geographical and climatic conditions. Statistical and geostatistical methods were used to characterize
and compare the variation and spatial patterns of SOC in different regions and at different scales
(regional and state scale) using SOC observations and ancillary environmental data. Comparison and
cross-application of models were conducted to evaluate the model transferability and identify the major
environmental factors that influence the transferability. Results revealed transferability across regions
and scales varied case by case and identified the possible causes to the different transferability.





