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Seed traits shape seed survival of fire of varying intensity and season  
Mr Ryan Tangney1 
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Biography:  
Ryan Tangney, a PhD student at Curtin University and Kings Park Science, in the final months of his PhD 
examining how seed traits drive seed survival in fire. Interested in seed trait plasticity, trait evolution, fire 
ecology and invasion ecology.   

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.    

Residual seed banks, and soil seed bank longevity in a fire-prone 
shrubland in SW WA 
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Biography:  
Ben has recently moved from Kings Park, where he was Director of Science, to establish a Fire Science 
Program within the WA Department of Biodiversity Conservation and Attractions' Biodiversity and 
Conservation Science service.  

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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study occurred in species rich Mediterranean kwongan shrubland north of Perth in Western Australia. 
Community-level seedbank survival was high for three years but dropped rapidly thereafter. About 25% 
of germinable seeds did not respond to smoke stimulation in the first treatment, but did in subsequent 
events, although most did not respond immediately, only germinating after several years of treatment. 

Legume granivores and their responses to climate disruption 
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Biography:  
Desi Quintans is a PhD candidate with the Hawkesbury Institute for the Environment, WSU. He studies how 
insects interact with legumes to predict how granivory and herbivory will shift in response to climate 
disruption. 

Legumes (family Fabaceae) are key nitrogen-fixing plants and post-fire pioneers. Their seeds are eaten 
by the larvae of some beetles, and those larvae are in turn eaten by the larvae of parasitoid wasps. 
Within Australia, the beetles that are involved in this tri-trophic food web are more host-specific than 
legume-feeding beetles that have been observed in other parts of the world. 

I am creating a big picture of the food web that exists between native Australian legumes, seed-eating 
beetles, seed-eating wasps, and carnivorous parasitoid wasps. To do this, I established an altitudinal 
gradient study in the Blue Mountains, NSW. An altitudinal gradient features rapid changes in 
temperature and rainfall within a compact area, without the confounding effects of population structure 
and landscape changes over a larger area. I am able to use the temperature difference between the foot 
of the mountain and its summit to look backwards in time at what the assemblage, fecundity, predation, 
and genetic diversity of plants and insects must have been like, and relate it to the state of the system 
today. 

I am particularly interested in how climate disruption is pushing species out of their climatic niches or 
changing the timing of plant fruiting and insect maturation. These 'mismatches' may force insects to 
diversify their diet and reproductive cycle to new and unexpected host plants. An understanding of what 
could push host-specific granivores to jump to new plants is invaluable in the context of food security in 
a changing world. 

The role of ants in novel community assembly 
Maia Raymundo1, Dr.  John Dwyer1, Prof. Margie Mayfield1 

1University Of Queensland, St. Lucia, Australia 

SYMPOSIUM: Seed ecology in a changing world (2), Meeting Rooms 4-5, November 28, 2018, 4:00 PM - 
6:00 PM 

Biography:  
Maia Raymundo is a PhD student at the University of Queensland studying dispersal ecology in novel 
systems. 

Much of ecology has been concerned with understanding the patterns of diversity, species interactions, 
and the mechanisms underlying species coexistence. In novel ecosystems, for example, understanding 
the seemingly stable coexistence of native and exotic species has gained importance in light of rapid 
environmental change. There is increasing evidence to suggest that facilitation, specifically ant-plant 
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