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Abstract:

Few studies have examined soil organic carbon (SOC) dynamics in arid, hyperthermic ecosystems. Study objectives were to quantify the impact of vegetation and aggregate stability on SOC dynamics in a hyperthermic rangeland.  We conducted incubations to determine labile and resistant SOC pools and mean residence time (MRT) for soils under mesquite, creosote, and mixed grasses. Ultrasonic dispersion was employed to determine aggregate stability. Incubation results indicate significant variation in respired CO2 under mesquite, creosote and grasses (604, 1042, 942 µgC g soil C, respectively).  Labile pool size [60 µgC (g soilC)-1] and MRT (<1 day) were similar between soils. Creosote contained the largest resistant pool, followed by grasses and mesquite. Resistant pool MRT varied from 26 to 32 days for grasses and mesquite.  Aggregate stability indices indicated greater energy required to disperse creosote aggregates relative to grass and mesquite soils. Our results demonstrate SOC dynamics in hyperthermic ecosystems varies with vegetation. Creosote contained a large pool of resistant carbon possibly related to greater aggregate stability. Mesquite possessed small SOC pools and slow turnover, while grass exhibited large pools and rapid turnover. Mesquite and grass possessed similar aggregate stability, suggesting other mechanisms may be controlling SOC dynamics.
