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During the worst drought on 
record, perennials are really 
proving their strength by 

supporting livestock and protecting the 
environment.

Recent research results from Western 
Australia suggest perennial pastures under 
extreme drought conditions can carry 
stocking rates of up to 200 per cent more 
than annual pastures, without the risk of 
erosion (see Figure 1).

A current project, investigating drought 
proofing grazing systems, funded through 
partners including the National Landcare 
Program, Northern Agricultural Catchments 
Council and the Department of Agriculture 
and Food (DAFWA), is comparing the effect 
of annual and perennial pastures on carrying 
capacity and autumn groundcover in extreme 
drought conditions.  

During winter 2006 through to autumn 2007, 
the Binnu region in WA recorded about 30% 
of the long-term average rainfall.  Producers 
in the region were forced to reduce stock 
numbers by 80-100% with remaining stock 
being hand-fed during autumn.  Crop yields 
were reduced by more than 80% and no grain 
was delivered to the bin from the region.  

Erosion was widespread, particularly when 
severe winds reached speeds of about 100 
kilometres per hour on 9 March 2007, blowing 
away much of the remaining crop stubble 
and dry pasture.  Hundreds of kilometres of 
fencing were covered with sand.

However, out of this dismal picture came 
the opportunity to pitch the potential of 
perennial pastures against annual species 
under some extreme conditions.

Tim Wiley and Rob Grima (DAFWA) involved 
a group of eight farmer members of the 
Northern Agri Group (NAG) in the Binnu 
region of WA in the jointly-funded project.  
These farmers had already established 
a variety of innovative grazing systems 
incorporating new pasture species.

To establish a comparison between the 
systems, stocking and grazing rates for each 
of the paddocks on all eight farms were 
calculated and adjusted for hand feeding 

to give a comparable Dry Sheep Equivalent 
(DSE).  Groundcover was visually assessed 
before the break of season.

The performance of annuals and perennials 
was monitored and compared for two main 
soil types — sand and gravel.

The power of perennials
Established perennial grasses and tagasaste 
carried significantly higher stocking rates 
than annual pastures and grazing oats.  
Despite heavy grazing, perennials also 
maintained sufficient groundcover to prevent 
erosion.  

Land with annual pastures and cereal fodder 
crops suffered major wind erosion throughout 
summer and any increases in stocking rates 

FIGURE 1. Groundcover and grazing intensity for two properties at end of autumn 2007
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Drought proofing 
with perennials — 
the proof is in  
the pasture

•	A shift to perennial pastures can 
support grazing systems during 
extreme drought

•	About 50 per cent groundcover 
during autumn can minimise 
erosion

•	Even at high stocking rates 
perennial systems can maintain 
sufficient groundcover to protect 
the environment.

key pointsi

ABOVE: Subtropical grass 
in foreground and tagasaste 
in background.

INSET: Annual grass/crop stubble on sand, 
May 2007. (Photos: T Wiley)
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further reduced groundcover during autumn 
— each extra DSE/ha resulted in 10% less 
cover.

Reductions in groundcover with increased 
stocking were comparable for the sand and 
gravel soils, but at any given stocking rate for 
annual pastures and grazing oats there was 
about 30% more groundcover on the gravel 
(see Figure 1). 

Figure 1 shows similar relationships between 
stocking rates for the year and late autumn 
groundcover for both perennial grass 
paddocks and annual pastures. The graph 
also shows that at equivalent stocking rates, 
rotationally grazed perennial grasses on 
sand would have approximately 30% more 
groundcover during autumn than annuals on 
gravel, and approximately 55% more than 
annuals on sand.  

Groundcover between the rows of tagasaste 
was around 9%, but the windbreak provided 
by the perennial shrub minimised any 
erosion.

Overall results suggest the best management 
option to maximise livestock production 
while protecting the environment is to 
establish sand paddocks to perennial 
grasses with a rotational grazing system and 
tagasaste.  On one selected property in the 
project this option could have supported 
4300 DSE through the drought at an average 
of 4.7 DSE/ha without erosion.

This project will continue into 2008 and 
results will be used to conduct whole-farm 
economic analyses of high stocking rate 
systems.  

  More information
Tim Wiley, DAFWA
T:  (08) 9956 8518
E: twiley@agric.wa.gov.au

Harvester the key to oil 
mallee’s future

Woody crops such as oil 
mallee have been promoted 
as having significant 

potential in low rainfall areas to increase 
water use in addition to yielding a 
range of products as diverse as ethanol, 
electricity, activated carbon, eucalyptus 
oil and charcoal.

However the future of the industry hinges 
on developing a cost–effective harvest 
system including a purpose–designed 
harvester.

Western Australia alone is home to about 
12,000 hectares of farmed oil mallees 
after potential markets were revealed for 
the oil extracted from the trees leaves, 
carbon and timber produced from the 
woody material and electricity generated 
from burning the oil mallee residue.

But Rick Giles, of the Department of 
Environment and Conservation WA (DEC), 
claims the industry is being seriously 
constrained by the lack of a harvesting 
system and necessary machinery.

Rick has been working on developing a 
suitable harvesting system for the oil 
mallee industry for a decade.

“The small size and bushy nature of the 
mallee and the product’s current low 
market value means traditional forestry 
harvesting systems were uneconomical for 
the crop,” Rick said.

“The typical bluegum forestry harvesting 
process, from tree to port, ready for 
export, involves 12 steps with the 
harvested material put down or picked up 
eight times and trucks having to be loaded 
and unloaded twice.”

Harvesting cycle blueprint
Rick has described a blue-print for a 
short-cycle tree crop supply chain made 
up of five steps.

 “The continuous process involves 
harvesting the whole tree and delivering 
the mixed chipped biomass to the 
factory.”

“Under the system the trees do not touch 
the ground from harvest to factory with 
the entire segregation and grading process 
carried out at the processing plant.”

The principles of the system have been 
copied from the sugar cane industry.  
Sugar cane is a low-priced but high 
yielding commodity and for the crop to 
be viable growers must be able to harvest 
large amounts at a relatively low cost. 

“As is the case for sugar cane, the small 
margin between the cost of growing the 
material and the likely market value of 

the mallee biomass must exceed the cost of 
harvesting and transport,” Rick said.

During the mid-1990s the WA Oil Mallee 
Growers and Oil Mallee Association purchased 
a second-hand sugar cane harvester.  

But the cane harvester had difficulty handling 
the mallees as it drove over the top of them 
before cutting and attempted to feed the 
trees to the back of the machine for chopping. 

During 1998 these two organisations 
developed a new prototype harvester, with 
engineer Harley Pederick and Rick Giles (then 
Conservation and Land Management). 

“The self-propelled prototype used many of 
the components of the old cane harvester 
and was modified to travel continuously while 
harvesting,” Rick said. 

“Unlike the cane harvester, the modified 
machine cuts the trees at the front of the 
machine and feeds them to a wood chipper.

“During this transfer, the mallees are held 
upright so the height and width of the mallee 
crown does not influence the process and 
trees only enter the machine as they pass 
through the chipper.” 

During 2002 Western Power contributed 
funds to continue developing the prototype 
machine, but since 2003 work has been slow 
and unfunded, resulting in Rick scaling it down 
to a part-time project.

Investment opportunity
The cost of further developing prototype 
harvesters leading ultimately to commercial 
production in about three years has been 
estimated at around $5 million.

New markets are being investigated for the 
oil mallee and it is vital the project is kicked 
along to ensure those who have invested in 
the industry reap the fruits of their labour.

Future Farm Industries CRC Chief Executive 
Officer Kevin Goss believes Rick’s work had 
been important in identifying the cost hurdles 
that must be overcome for the industry to be 
viable.  

“Now is make or break time for the industry,” 
Kevin said.  “And we now need to consolidate 
the work on harvesting technology.”

Kevin believes the FFI CRC, with the backing 
of the Oil Mallee Company and the DEC, is 
well placed to develop a prospectus for 
further investment.  

  More information
Rick Giles 
T:  (08) 9497 7555
E:   rick.giles@bigpond.com 
W:  www.dec.wa.gov.au
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