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Fires are increasing in severity and frequency around the globe. Prescribed burning, or hazard reduction 
burning, is a common practice to reduce the risk of high-severity fires that put people and infrastructure 
at risk. Appropriate fire management also considers biodiversity conservation while ensuring public 
safety. Within fire-prone systems, seed banks are critical for many plant species’ regeneration, and 
seeds are typically adapted to survive and regenerate in response to cues associated with natural fire 
regimes. But how do seeds respond to altered fire regimes? Here we present a multifaceted approach to 
understanding seed survival during fire in different seasons. We consider seed survival of high 
temperatures in the context of seed moisture content, soil temperature, and seed depth in the soil 
profile. Through the identification of key seed traits associated with seed survival and seedling 
emergence depth, and examination of the interactions between seed traits, fuel dynamics and soil 
temperatures, we model how seeds will survive and seedlings emerge with a set of varying fuel bed 
loadings. Seed moisture content is the primary driver of lethal temperatures thresholds in seeds, and 
seed embryo type is a second influential trait. Larger seeds are able to emerge from deeper within the 
soil profile, but lower lethal temperature thresholds in larger seeds from some species will likely hinder 
emergence under heavier fuel loads.    
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Soil seedbanks are a key component of the life cycle of many Australian plant species. They enable a 
range of important ecological strategies supporting persistence and resilience of populations, and  
buffering against short term selective pressures, and disturbance-cued recruitment strategies. They are 
also hard to study. If all seeds in a species’ seedbank committed to germination after a single 
disturbance, then the entire population is exposed to significant risk if an event such as drought, 
herbivory or a second disturbance were to occur before seedlings establish and plants become mature. 
A residual seedbank strategy requires a proportion of the seedbank to respond to germination cues, 
with the remainder remaining dormant but alive, and able to be cued by a subsequent event. In this 
study, we prevented seed inputs into an array of intact soils for several years and used cold smoke 
application to stimulate germination in replicated plots one to six years after inputs ceased, to assess 
seedbank persistence. We also annually smoked a subset of plots to assess the residual seedbank. The 
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