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ABSTRACT The biodegradation of the organophosphate pesticide chlorpyrifos (O,O-
diethyl O-3,5,6-trichloro-2-pyridylphosphorothioate) in sediments from agricultural 
drains and riparian wetlands in San Joaquin Valley, California was investigated. Five 
agricultural watersheds were selected for inclusion in this study. The sites were chosen 
based on their diverse levels of riparian function and their inclusion in pesticide 
monitoring plans and other water quality studies.  Stream sediments were collected, 
transported to the laboratory, and rates of chlorpyrifos loss were measured using a 
standardized aerobic biodegradation assay.  Phosphoesterase enzyme activities were 
measured and related to observed biodegradation kinetics.  First-order biodegradation 
rates varied between 0.38 and 0.02 day-1.   Sites showed temporal and spatial variation in 
observed biodegradation rates.  Temporal variation included a seasonal trend that may 
correspond to stream primary productivity. The watersheds included in this study have 
similar cropping practices.  Other factors, such as pesticide exposure histories, degree of 
riparian vegetation, and levels of in-stream primary productivity are being investigated as 
possible factors for predicting difference in biodegradation potential between watersheds.  
Phosphoesterase enzymes are known to be involved in biodegradation of 
organophosphate pesticides; however, relative phosphomonoesterase and 
phosphodiesterase activities were not reliable surrogate measures of relative chlorpyrifos 
biodegradation rates. The possibility of phosphotriesterase activity being an indicator of 
the initial biodegradation rate is under investigation.  The results of these experiments are 
part of an effort to understand factors controlling the biodegradation of organophosphate 
pesticides in riparian wetlands receiving agricultural drainage water. 
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