TITLE: Glomalin-Related Soil Protein and Associated Metals Loading into a Coastal Watershed

ABSTRACT


Glomalin-related soil proteins (GRSP) are ubiquitous and have been associated with a variety of important ecological processes including carbon storage, soil stability and metal sequestration.  However, there are no field studies of GRSP and sequestered metals eroded into watersheds.  This research tested the hypothesis that GRSP erosion is a major source of metals, Fe, Mn, Cd and Pb, into the San Diego Creek (SDC) watershed.  Correlations among GRSP concentration in embankment soils and sediments, Glomeromycota fungi, and metal concentrations were tested.  A total of 136 samples from 10 locations along SDC/UNBER were analyzed.  Glomeromycota fungi was detected in 24% of all samples by Polymerase Chain Reaction (PCR).  Specific assay for G. intraradices by real-time PCR resulted in 3.08 x 107 and 1.96 x 103 copies g-1 of soil at two sites with corresponding GRSP levels.  Immunoreactive GRSP (IRSP) and easily extractable GRSP (EE-IRSP) ranged from 6.5–2870 and 5.5–634 μg g-1 of embankment soils, respectively, depending on landuse.  Atomic Absorption Spectrophotometric analysis of GRSP-bound metals resulted in 0.5–227.7, 2.23-784.42, 0-0.338 and 0.11-188.95 mg of Fe, Mn, Cd and Pb, respectively, gram-1 of GRSP.  Three sediment erosion models were used to estimate GRSP and associated metal deposition into the watershed.  Estimated annual GRSP deposition based on the Total Maximum Daily Load (TMDL) program ranged from 548-72,200 kg of IRSP and 257-28,600 kg of EE-IRSP gram-1 of soil which includes 24-4700, 7.5-1200, 0.01-1.5, and 1.7-320 kg and 22-2400, 3.6-460, 0.01-2.2, and 0.5-200 kg of Fe, Mn, Cd, and Pb per gram of BRSP and EE-BRSP, respectively.  Estimates based on the Water Erosion Prediction Project model are lower while estimates using the Pollutant Load model are comparable.  Based on TMDL monitoring data by the County of Orange, Cd and Pb in GRSP represent 0.01-1.99% and 0.01-5.18% of total Cd and Pb entering the watershed.  Knowledge of the contribution of GRSP and its metals entering the SDC/UNBER watershed provides better understanding of the significance of GRSP-bound metals entering environmental waters and in turn aids management strategies with sediment, nutrient, and toxic metal TMDL implementation to protect the health of our coastal waters.
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