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The 5 roles of prescribed fire

1. Managing pastures

2. Managing the tree-grass
balance

3. Preventing wild fires
Controlling weeds
5. Maintaining biodiversity
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Managing paStu res m"nuﬁun%Beef

e Improve pasture vigour and qualit

T, K

— Removes old, rank material
— Stimulates new, fresh growth
— Increases protein content


Presenter
Presentation Notes
Dry season fires when perennial pastures are dormant usually have relatively little impact. 
Perennial tussocks regenerate from protected growing points near or below the soil surface.
Annual grasses regenerate from seed buried and protected in the soil.



Managing pastures

e Control grazing distribution

— Persistent grazing weakens perennial
grasses

— Bare, scalded areas may develop
— Encourages the invasion of weeds
— Ungrazed areas underutilised = rank



Presenter
Presentation Notes
Can help regulate patch grazing


Selective grazing

Diet selection occurs at the plant,
patch and landscape scales

Plant

Source: Ecograze Project




Managing pastures

e Manage species composition
— Reducing annual sorghum

— Reduce wire grass in black soil
pasture?

— Reduce dominance of black spear
grass by avoiding hot fires?



Presenter
Presentation Notes
Burning fragile annual grasses such as Kimberley couch (Brachyachne convergens), Limestone grass (Enneapogon spp) and Fairy grass (Sporobolus australasicus) that can dominate pastures in poor condition may destroy seed on the soil surface, leading to poor regeneration and bare areas.
Opportunistically burning annual sorghum in the wet season before it drops mature seed can reduce the stand of sorghum and allow more desirable perennial grasses to increase (provided their seeds are present). 
Burning Mitchell grass (Astrebla spp.) tussock grasslands in Queensland late in the dry season can reduce the proportion of feathertop (Aristida latifolia), not yet demonstrated to work in the Kimberley. 
In tropical tallgrass pasture, kangaroo grass (Themeda triandra) is favoured by less intense, early dry season fires whereas black speargrass (Heteropogon contortus) is promoted by high-intensity, late dry season fires.


Managing the tree-grass balance

e Evidence shows that woody vegetation increases
unchecked when fire is removed
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Notice how the trees on the banks of the river
have become much more dense




Why are trees a problem? VY rutureBeet

e Can compete with grasses for water and/or nutrients
e Decreases pasture growth and carrying capacity

e Canincrease the difficulty and cost of mustering

e Reduces fuel loads and burning opportunities

e Leads to high costs for future control

e Results in a loss of habitat for some native species



Managing trees WFutur'eBeef

How often to burn?
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Presenter
Presentation Notes
State that this topic will be covered in far more depth in the tree–grass module
How often to burn? 
How often you need to burn depends on your objectives of burning, how tall the plants are, the rate of plant regrowth, how soon they will drop seed and how quickly fuel accumulates. 
The optimum fire frequency for controlling tree and shrub species increasing on pastoral lands in the semi-arid savannas of the Victoria River District (equivalent to Kununurra) is five to seven years. Less frequent burning allows the plants to reach over 200cm in height and so become more resistant. 
In regions with lower rainfall and with higher grazing pressure, longer intervals between burning may be necessary to accumulate enough fuel. 

Source: Dyer, R., P. Jacklyn, I. Partridge, J. Russell-Smith and D. Williams (2002) Savanna Burning: Understanding and using fire in northern Australia, Tropical Savannas CRC, Darwin.
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Presenter
Presentation Notes
Many species such as most eucalypts and these rosewood trees survive by resprouting from the base if fires are intense enough and above-ground branches are killed (“top kill”).
Mortality of many resprouting species following burning is very low but increases as plants become smaller.The longer you leave action the harder it is to use fire successfully to control shrub or tree thickening.
Other more fire sensitive species, such as many Acacias, are killed by fire. They rely on establishment from seedlings to survive.



Preventing and fighting wild fire

e Previously burnt areas are great fire breaks

e Other useful breaks include graded breaks, roads,
creeks and rocky ridges



Presenter
Presentation Notes
What are the impacts of wildfires?
Cost of fire fighting and prevention
Grading fire breaks, labour, fuel
Damage to fences, buildings, vehicles
Loss of forage for livestock
Disrupted livestock management
Reduced biodiversity and habitat damage
Atmospheric pollution - smoke and greenhouse gases
Loss of feed supply for native fauna and traditional occupiers
How do fires start? 
Lightning 
Arson
Carelessness
Grader blades, slashers and welders
Prescribed burns 
Where are wildfires most likely? 
 Vegetation type
 Seasonal rainfall
 Land use
 Grazing intensity 
Is it worth trying to put out a wildfire?
What is the cost of putting out the fire?
What is the damage or benefit from the fire?
What dollar value can be placed on ecological effects?
Can we do the job without putting staff and equipment at risk?
Decreased infiltration can result from lower soil wetting e.g. hot sandy country after a hot burn.
Fewer obstruction features to slow water flow.
Really hot fires can have a sterilising effect on the soil e.g. soils around a burning log take a long time to recover due to prolonged heating




Prescribed burning

e Prescribed burning is the deliberate ignition of
vegetation and the subsequent control of fire
spread, to achieve a desired management objective.




COntrolling WeedS WT'L.uﬂtL.E?EBEEf

e Some species of weeds are killed outright by fire,
making it a cost-effective control measure

e Rubber vine, parkinsonia and bellyache bush are
exotic weeds killed by fire




Maintaining biodiversity

e Mosaic burning throughout the year allows different
habitats to be maintained for biodiversity
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Presentation Notes
Fire maintains habitat diversity through the creation of patches (i.e. spatially) and over time (temporally). 
It is important to retain some long unburnt areas.
Habitats and their component species can vary greatly in their susceptibility to burning. e.g. spinifex – fire resilient, riparian areas – fire sensitive 
Keeping such relatively fire-sensitive habitats in the landscape very much depends on controlling the severity of fire regimes.
Some species such as frill-necked lizard need a mosaic of fire histories to survive – live in unburnt patches, forage in recently burnt patches


Fire and biodiversity W rutureBeet

e |ncreased fire frequency is
impacting on spinifex seeding,
leading to a reduction in
suitable habitat for the
Gouldian finch



Presenter
Presentation Notes
Spinifex takes 3–5 years to seed.



Fire and biodiversity

e Reduced fire frequency is leading to an
invasion of open grasslands by
paperbarks which threatens the
survival of the golden shouldered
parrot in north Queensland



Presenter
Presentation Notes
Picture: Reduced burning over a number of years has increased the number and size of melaleuca (paperbark) in north Queensland. Now low fuel loads, more resistant plants means fire are less effective fires controlling these invasions of open forest.   �



Maintaining biodiversity W Futureseet

e Example of keystone species — burrowing bettong
— Created distinct nutrient rich patches

— Decline in numbers led to shrub encroachment in semi-arid
rangelands



Presenter
Presentation Notes
An example of keystone species are the burrowing bettong, which declined in western New South Wales with pastoral settlement. Recent research suggests they are keystone species that helped to regulate ecosystem function by creating nutrient rich patches within the landscape. It is thought that this species, in combination with fire, may have reduced shrub encroachment in semi-arid savannas. 
Source: Noble, J.C. (1997) The delicate and noxious shrub: CSIRO studies on native tree and shrub proliferation in the semi-arid woodlands of eastern Australia. CSIRO Wildlife and Ecology, Canberra, ACT, Australia. 
Baker, B.W. and J.C Noble (1999) People, vermin and loss of biodiversity: prairie dogs in northern America and burrowing bettongs in Australia, Proceedings of the VIth International Rangeland Congress, Volume 2: 647-648. 
Burrowing Bettong used with permission © Jeff Short CSIRO Sustainable Ecosystems
Another example could be the bilby.  Studies in SA show that where bilibies and bettongs are present there is significantly higher carbon levels in the soil, meaning  they are important for creating fertile patches and enhancing resource retention in the landscape.
Source: James, AI, Hill BM and Eldridge DJ (2008) Can reintroduction of the bilby and bettong aid ecosystem restoration in arid Australia? Proceedings of the XV Australian Rangeland Society Biennial Rangeland Conference.
A quote: “The contribution of terrestrial biodiversity to production sustainability in intensively used parts of the landscape is unquestioned …” James, C. and D. Saunders (2001). A framework for terrestrial biodiversity targets in the Murray-Darling Basin. CSIRO Sustainable Ecosystems and Murray-Darling Basin Commission, Canberra. 
Activity
Ask the group what they think of biodiversity conservation and whether they think both conservation and production can exist side-by-side on their property. 



When is the best time to burn? =TT

Management Objective Fire Intensity Season of Burn

Maintain woody vegetation Moderate Early wet season
structure
Hazard reduction — reducing the Low - Moderate Early dry season

risk of wild fires

Remove old, rank pasture, Low - Moderate Early wet season
modify grazing distribution
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Presentation Notes
How often you need to burn depends on your objectives of burning, how tall the plants are, the rate of plant regrowth, how soon they will drop seed and how quickly fuel accumulates. 
The optimum fire frequency for controlling tree and shrub species increasing on pastoral lands in the semi-arid savannas of the Victoria River District (equivalent to Kununurra) is five to seven years. Less frequent burning allows the plants to reach over 200 cm in height and so become more resistant. 
In regions with lower rainfall and with higher grazing pressure, longer intervals between burning may be necessary to accumulate enough fuel


What we need to consider

Weather — temperature
and humidity

Wind speed and direction
Curing (greenness) of fuel
Safety — good fire breaks

Equipment — grader, water
cart etc

Permit
Method — ground or air
Post fire grazing management



Presenter
Presentation Notes
Burning too small a patch will lead to over-grazing



What happens if we don’t burn? Sl

e Pasture becomes rank and unpalatable
e Pasture seedling establishment is reduced
e Nutrients remain tied up in old leaves and roots

e |Increased fuel loads can lead to hotter, more
intense fires



Presenter
Presentation Notes
Pasture becomes unattractive for grazing.
Nitrogen and phosphorus is tied up in old leaves and roots.
Pasture becomes moribund and can die.
Seedling establishment is difficult due to a lack of sunlight, competition for moisture and nutrients and space.
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What about when it goes wrong? [T=n s,

Some wattles germinate after fire
Planned fires may suddenly become unplanned wild fires
Bare ground may lead to erosion after storms

Some fragile areas are damaged by fire

Cattle may overgraze burnt areas



Presenter
Presentation Notes
Burning small areas in large paddocks encourages stock to congregate on regrowth which can lead to the development of bare patches e.g. along tracks.
Loss of ground cover can lead to erosion during storms. 
In some cases fire can cause germination of wattle shrubs 
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