Monitoring plant populations to identify effective fire prescriptions

Introduction

Serotinous species are those that hold fruit and seeds in the plant canopy (canopy-stored seed bank). Banksias, Dryandras, Hakeas, Melaleucas and Eucalyptus are examples of plants exhibiting serotiny. Many serotinous species require fire for seed release from woody fruits. Plants are often killed by fire and rely on seed for regeneration. Seeds of serotinous species generally have no dormancy and seeds germinate readily after dispersal given appropriate temperature and moisture conditions. Serotinous species tend not to accumulate a soil-stored seed reserve. Many serotinous species have a long juvenile period and do not flower or fruit for more than 5 years. In some cases, flowering does not occur until after 10 years (give example). Short fire intervals (5-10 years) can drive these plants to extinction within a vegetation community because they have had insufficient time to build up a canopy-stored seed bank from which they can recruit after fire. Measuring the number of mature fruits held within the canopy of serotinous species and knowing the viability of the seeds can allow us determine whether that vegetation community can tolerate a fire without loss of that species, hence to identify a fire interval that is appropriate for that vegetation community.
Method

· Identify vegetation community to monitor. Note when last burnt (fire age)
· Establish replicated 10 m x10 m quadrats in selected fire age vegetation communities

· Select serotinous species within each plot. Ideally report of several different serotinous species.
· Measure height of each plant and fruit load for each species selected, noting immature, mature, predated and released fruits. 
· Assess canopy cover of each species (0-5%; 5-25%, 25-50%, 50-100%) and its frequency of occurrence in each quadrant of the quadrat.
Discussion

A number of scenarios can be used to illustrate the effect of fire on different aged vegetation communities.
Scenario 1: Burnt 10 years ago. Only 20 plants of a serotinous species (eg Hakea) occur within a quadrat and only 10 of these plants have 5 mature fruits each. Each fruit holds 2 seeds. This amounts to 100 seeds of that species within the quadrat. If only 50% of that seed is viable then there is the potential for only 50 plants to regenerate. Taking into account post-dispersal seed predation and seedling mortality through herbivory and/or desiccation, we will assume that only 25% (quite high) of the available viable seeds will produce mature plants. Therefore after fire has consumed the original 20 adult plants, we can expect only 12 or13 plants to replace them.
Scenario 2: Burnt 10 years ago. Only 20 plants of a serotinous species (eg Melaleuca) occur within a quadrat and all plants have 2 years of mature fruits. Each fruit holds 200 seeds. This amounts to more than 4000 seeds of that species within the quadrat. If only 50% of that seed is viable then there is the potential for 2000 plants to regenerate. Taking into account post-dispersal seed predation and seedling mortality through herbivory and/or desiccation, we will assume that only 25% (quite high) of the available viable seeds will produce mature plants. Therefore after fire has consumed the original 20 adult plants, we can expect 500 plants to replace them.

Notes from Lachie McCaw
- the Vital Attributes classification of Noble & Slatyer is more useful for predictive purposes because it is functionally based, rather than purely descriptive.  In doing out work at the Stirlings we used a modified form of Malcolm Gill's scheme but have since translated this to Vital Attributes (with assistance from David Keith).  The Department's Fire and Biodiversity project has adopted VA as the standard;

- you will need to give some thought as to how to define the primary juvenile period in the field.  Some individuals flower much earlier or later than the majority of the population and some probably never flower.  Maybe a 50% flowering would be a reasonable benchmark;

- can be large differences in juvenile period for adjacent populations of banksias which regenerated in different years, and I believe that this was due to the climatic conditions during the first few seasons of growth.  Adverse conditions, particularly drought, will slow growth and development and retard flowering;

- species vary in juvenile period according to site conditions, and I suspect may even differ in their ability to sprout or not between sites at extreme ends of their range.  Your data base will need to be able to account for these variations in response;

- we need to make observations about the effect of fire intensity on post-fire responses of fire sensitive plants.  Low intensity fires that don't cause full crown scorch can allow some individuals of fire sensitive species to escape and continue seed production.  For low intensity fires some discretion needs to be applied in using primary juvenile period as a yardstcik for setting minimum inter-fire periods.  Good examples of this include some eucalypts which take a long time to flower and produce seed , but can survive mild fires once they are more than about 6 m tall and have some bark thickening on the lower trunk;

- we also tried to collect seedlings to accompany the herbarium specimens of fertile mature plants.  Neville Marchant is keen to develop a more extensive collection of seedlings and also they can be useful in distinguishing between some species that look very similar in the mature form (notably some Dryandra sp.)

