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Briandra, VIC

Contact Brian & Sandra Wilson: brian@briandra.com.au

Upon learning the links between soil 
health and waterlogging, Brian and 

Sandra Wilson concentrated on improving 
their soils, adopting a technique to improve 
drainage and biologically managing stubble.

By creating raised narrow beds of soil Brian and Sandra 
Wilson achieved major improvements in drainage and the 
structure of their soil. This led to more reliable crop yields 
and the production of considerable amounts of stubble. 

A stubble digestion program was initiated to manage 
cereal stubbles, using brewed cellulose-digesting bacteria 
and fungi combined with grazing. The wheat stubble is 
now incorporated into the soil and is used to renovate the 
beds.

A biological blend, a mixture of brewed microbes, humates, 
basalt, soft rock phosphate and various trace elements, 
was spread to rectify soil deficiencies. 

As a result of the various techniques applied, the changes 
to the soil both physically and chemically are remarkable, 
transforming from hard setting grey clay to a red/brown 
non-sticky loam. The ratio of calcium to magnesium 
moved towards a desirable 5:1, improving the availability 
of phosphorus, potassium, sulphur and other nutrients. 
This compared to conventional practices of applying up 
to eight tonnes per hectare of lime, and correcting pH to 
around 6, which had not improved calcium levels. 

BRIANDRA
Farm Facts
Mingay, 16km north of Lismore, 170km west of 
Melbourne, VIC Western Plains

Enterprise: Crops. Sheep.

Cereal, oilseed and pulse crops; Merino sheep 
grazing

Property Size: 1073 hectares, 700 cropped

Average Annual Rainfall: 650 mm

Elevation: 20 m

Motivation for Change
666 Needing to diversify to maintain production and 

address waterlogged soils

Innovations
666 Raising crop beds

666 Using brewed cellulose-digesting bacteria and 
fungi combined with grazing to manage cereal 
stubbles

666 Spreading biological blend on soils

666 Innovations commenced: Raised beds 1996 
Biological blend 2002

Key Results
666 Increased the area available for cropping 

through improved drainage

666 Adoption of practices across a community

666 Improved soil health and fertility 

666 Increased sheep weight gain

Using raised beds and beneficial 
fungi to restore soil health
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Briandra
Briandra was originally part of the ‘Gala’ estate, which was 
settled by a scot named John Brown, probably in the early 
1840s. This estate was broken into smaller properties later 
in the 19th century and the government acquired part for 
soldier settlement blocks in 19191.

The policy to subdivide large pastoral properties into 
soldier settlement blocks assumed that smaller-scale 
farming would be viable2. This was often not the case 
on Western Victoria’s basalt plain. Although rainfall is 
generally reliable, poor drainage caused by the heavy clay 
soil was a problem during the winter months. 

The climate in the region is temperate and average yearly 
rainfall is around 650mm. The local topography is flat to 
undulating, with some deeply incised drainage lines where 
streams have cut through the basalt plain to underlying 
sedimentary strata. A watercourse, Brown’s Water Holes, 
runs from north to south through Briandra, continues to 
the town of Lismore and terminates in Lake Gnarpurt, one 
of the western district of Victoria’s saline lakes. Soils are 
typically heavy, deep hard-setting clay that has developed 
on basalt. 

Sugar gum (Eucalyptus 
cladocalyx) shelterbelts 
run along several 
road and paddock 
boundaries. The 
shelterbelts are about 
50 metres wide and 
occupy a total area 
of about 10 hectares. 
They were originally 
established in the late 
19th century because 
there was little tree 
cover or timber 
available.

The people from whom 
Brian and Sandra 

bought the property had held it since 1912. When they 
were first in the area, the Brown’s Water Holes watercourse 
was a flood plain through the tussocks, which could be 
crossed by horse and cart anywhere along its length.

During the 1950s, most of the native pasture was replaced 
with phalaris and sub clover. The former owners felt that 
these grasses were becoming too invasive on the higher 
fertility soil, and they had ceased using any phosphorus 
fertilisers some fourteen years before. As a consequence, 

the pastures were very phalaris dominant, and together 
with their conservative stocking rate, were also very rank. 
Cropping was only performed in a limited area, mainly oats 
for sheep feed and wheat, and was not very successful due 
to high prevalence of waterlogging. The flock was mainly 
Corriedale, which was common in the district at the time.

The Wilson family, Brian, Sandra and four children, moved 
to Mingay from South Australia in 1985. The children have 
since left the farm and Brian and Sandra run the farm with 
the help of an employee, who lives on an adjoining smaller 
property. About 700 hectares of the property are cropped 
and 330 hectares is permanent pasture. 

Waterlogged
By the time the Wilson family moved to Briandra, the wool 
industry had been in decline for many years. The creek 
had eroded to a depth of up to three metres in places and 
bridges were needed to cross it. 

“Pasture pugging and waterlogging gave us little confidence 
of achieving good outcomes in crops and pasture growth”, 
Brian recalls. “We had come from a merino sheep and 
mixed cropping operation, in 432mm rainfall and sandy 
soils. It was quite a learning experience to manage 
waterlogged soils.”

In 1987, after a few wet years, the Wilsons ceased cropping 
and fully dedicated themselves to wool growing. Failed 
crops and high wool prices made this a good decision, until 
the collapse of the wool reserve price scheme.

“We realised that if we were to survive we had to diversify 
our production so that we would be less subjected to the 
vagaries of the market.”

“We realised that we did not know how the basalt plains 
functioned as an ecosystem and why it was in such poor 
condition. We lacked detailed technical information. It was 
not until we went and talked to a wide range of experts 
that we began to understand why the soil condition and 
the waterlogging problems were related.” 

Brian and Sandra commenced their journey to improve 
the soil health and fertility over the long term. They 
sought expert advice, paid for a digital elevation model 
and collected soil samples and had them analysed and 
explained. They realised that they would have to restore 
soil health to address the waterlogging before they could 
produce productive crops. To achieve these goals Brian 
and Sandra decided that they would have to do things 
differently from their neighbours and the way the land had 
been managed previously.

Sugar gum shelterbelt originally 
sown in the late 19th century
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Raising the Beds
In November 1990 Brian and Sandra installed 40 hectares 
of sub surface drainage in an endeavour to prevent 
waterlogging, and to see if they could successfully grow 
crops. They found that they could produce high yielding 
autumn/winter sown crops without the constraint of 
waterlogging. This doubled the potential yield of spring 
sown crops and was much more reliable.

Brian recalls, “The 1992 wheat crop was planted early 
May, some of it to the experimental red winter wheat 
‘Lawson’. In a very high rainfall spring and summer, this 
crop survived, and though weather damaged, yielded well 
with the Lawson giving seven tonnes a hectare. Satisfied 
that with drainage crops could be grown successfully, we 
installed a further 40 hectares of underground drains in 
1995.” However with the cost of establishing the drains 
over $1000 a hectare, this was prohibitive, and the Wilsons 
were unable to convert larger areas.

Around 1994, a small group of farmers met with the 
director of agriculture in Ballarat to investigate the 
possibility of improving crop production in the region. Brian 
was invited to attend, and also had joined the Geelong 
crop improvement group to learn from others. From 
this background, the Southern Farming Systems group 
was formed in 1995. The initial 
management committee leased 
land at Gnarwarre for experimental 
work to trial various methods to 
improve cropping outcomes in the 
high rainfall zone. 

In 1996 the committee trialled 
two hectares each of sub surface, 

wide, and narrow raised beds. Even with an extremely wet 
winter, canola yields of 3.5 tonnes a hectare proved their 
worth. Brian points out, “The outcome from this was that 
yields were similar on all sites, but at $200 per hectare 
with narrow raised beds, the cost could be factored into 
the first crop’s gross margin. The crop was more even than 
the wide raised beds, where the fertile top soil was moved 
from the drain to the top of the beds”.

At $200 a hectare for narrow beds compared with over 
$1000 for sub-surface drains, the committee decided 
to concentrate on the narrow beds. It is estimated that 
around 500,000 hectares in south-west Victoria now use 
this practice.

By adopting raised narrow beds of soil on Briandra, the 
Wilsons achieved major improvements in drainage and 
the tilth (condition of tilled soil, especially in respect to 
suitability for sowing seeds) of the soil. They also actively 
avoid compacting the soil.

“Since moving to raised bed farming we no longer drive 
machinery or vehicles on the beds. Our own tests have 
shown that this compacts the soil and reduces biological 
activity. To overcome this problem in the long term we 
have moved to control track farming where the tractors 
and harvesters only move in the furrows. To ensure this 

happens, machinery is fitted with high 
spatial precision tracking systems.”

When the paddocks are not cropped 
they are established and managed as 
phalaris/sub clover based perennial 
pastures.

Raised beds on Briandra, with stubble (left) and after grazing (right) 
Inset:  raised crop bed former
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Breaking Down the Stubble
While the narrow raised beds were effective in managing 
waterlogging, with increased productivity the Wilsons 
found they had to deal with higher stubble loads of up 
to 10 tonnes a hectare. Stubble burning was a commonly 
accepted practice in the district, however the Wilsons felt 
that this was not sustainable in the long term.

Attempts to mulch the stubble and sow directly into them 
was defeated not by physical restraints, but by chemical 
limitations. Excess stubble was resulting in allelopathy – 
exudates from wet straw were poisoning the following 
crop. In 2001 Brian met Adrian Lawrie at the Wimmera 
field days. His small biological products company LawrieCo 
was promoting cellulose-digesting fungi to break down 
straw. 

In 2002 Brian purchased enough product to treat 17 
hectares. This was not overly successful, possibly due to 
poor brewing technique. In 2003, he installed a tank and 
brewing pump to properly multiply the fungi and applied 
it to another 17 hectare plot. This time a better result was 
achieved, so the Wilsons expanded the area treated. The 
results were successful.

“In 2005 we treated the barley stubble in Weir South on 
one side of the creek only. Sheep had access to both sides, 
but only grazed the treated side. Brian removed them in 
score 3 condition when it was felt that the paddock was 
bare enough; around 1000kg a hectare dry matter. The 
untreated side had only been ‘picked at’”, notes Sandra. 

“The results of the biological program trialled over small 
areas were so encouraging that the management of the 
whole farm is now using that system.”

Brewed cellulose fungi and grazing has now become 
standard practice to manage cereal stubbles on Briandra. 

The high biomass produced by pea and barley stubbles 
tends to clump together with wind, but these are now 
reduced by grazing. The biological stubble digestion 
program makes them more digestible to stock, and they 
become a valuable food source. As the health of the soils 
improved, Brian and Sandra found the need to incorporate 
the wheat stubble, which is not eaten as effectively as 
barley, into the soil to get it to breakdown quickly enough. 
To overcome the biomass problems the Wilsons invested in 
specialist machinery to incorporate the wheat stubbles at a 
shallow level, and then reform the beds. 

Adjusting Soil Chemistry, Biology and 
Structure
“While we were successfully growing high yielding crops, 
with high inputs of fertiliser, it seemed that pathogens 
were an increasing problem. Lucerne flea attacking wheat 
crops at the 2 to 3 leaf stage became more common, and 
barley yellow dwarf virus (BYDV) also prevalent. LawrieCo 
suggested trying the nutri-blend product [now called 
‘biologic blend’]. This dramatically changed the chemical 
analysis of our soils.” 

Previous soil tests on Briandra had shown high levels 
of iron and magnesium, resulting in tie up of nutrients 
and poor soil structure. After adding the biologic blend, 
the Wilsons found that the phosphate available for plant 
uptake, measured through Olson P levels, had increased 
dramatically. “Pasture paddocks where Olson P had 
stabilised in the 12-15 range despite annual dressings of 
20+ P increased to 19 with the addition of only 10 P in the 
form of soft rock phosphate, together with 5kg a hectare 
of boron humates”, Brian explains. 

Calcium levels had also increased. This improved the 
calcium to magnesium ratios, moving it towards a desirable 
5:1, from a previous 1.5:1, thus improving the availability of 
phosphorus, potassium, sulphur and other nutrients. This 
compared to previous conventional practices of applying 
up to eight tonnes per hectare of lime, and correcting pH 
to around 6, which had not improved calcium levels. 

Soil structure, already improved by minimising waterlogging, 
changed from light grey clay, to a reddish brown loam. It 
was less sticky and had increased infiltration rates. 

Top:  Poor structure of 
overworked, low organic 

matter soil 
Right: Soil from the same 

area, now friable after several 
years of treatment
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Brian notes, “The results of the biological soil improvement 
program trialled over small areas initially, then across 
the whole farm have been very rewarding. Without the 
improvements we have made in improving the soil health 
and fertility over the long term, our soils would continue to 
be waterlogged, anaerobic, hard setting, sodic and acidic 
soils”.

The Wilsons are proud to note, “We have shared the 
lessons we have learnt at Briandra. Over many years of 
serving on local and regional bodies we have been able 
to influence the focus of several groups on soil health. 
In 2012 soil has been listed in the top six assets of the 
regional catchment strategy”.

Production Highlights
Crop rotations over four years follow the sequence of  
canola, barley, pulse, wheat, as shown above. The pulse 
is either broad beans or field peas, which provide valuable 
stubbles, giving high protein supplements to lambs 
(weaner sheep) and ewes. Brian and Sandra have found 
that an obvious benefit is weight gain, with lambs reaching 
50kg or more live weight by joining at 19 months, with 
conception rates in hoggets comparable to the older ewes 
as well; usually 90% in one cycle. 

Crop production has remained about the same level as 
before biological inputs were applied on Briandra. The 
Wilsons spend around the same amount on fertiliser inputs 
but are finding that the crops appear greener and more 
robust. Urea applications have been reduced to about 40% 
of what they were previously. 

Brian points out that recent extreme years of 2006 and 
2010, when growing season rainfall was 220mm and 
714mm respectively, have made it difficult to assess how 
much production has been influenced by management 
change, and how much by weather influences. He does 
note however, “Suffice to say, the best performed paddocks 
on those extreme years, have been those where the most 
biology has been added”.

In 2006 barley yielded 6t/ha compared with an average 4t/
ha over the rest of farm. In 2010 the beans yielded 4t/ha 
without any fungicide applications. 

It would appear that the immune system of the crops and 
pasture plants have been enhanced as lower levels of 
pathogenic attack have been experienced. The need for 
both insecticide and fungicide use have been dramatically 
reduced, mostly confined to seed dressings. This has 
made integrated pest management strategies easier to

TYPICAL CROP ROTATION AND GRAZING - 
90 HECTARE PADDOCK OVER FOUR YEARS

Main crop: Canola
Sow Harvest

Main crop: Barley
Sow Harvest

Main crop: Field Peas orSow Harvest

Main crop: BeansSow

Graze 
with 
lambs

Graze with lambs

Graze with lambsHarvest

Graze with ewes

Graze with ewes

Spray 
cellulose-
digesting 
fungi

Spray 
cellulose-
digesting 
fungi

Incorporate 
stubble

Main crop: Wheat
Sow Harvest

Renovate 
beds

Harvest

JAN     FEB   MAR    APR    MAY    JUN    JUL    AUG    SEP    OCT    NOV    DEC

Year 1

Year 4

Year 2

Year 3
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implement, and beneficial insects are now the Wilson’s 
main control measure.

While production assessments are ongoing, Brian and 
Sandra report that, generally, cash profits are about the 
same as they were after the drainage was installed and 
before the biological amendments were applied. However, 
they are confident that long term outcomes are better. 

Most profits are reinvested in improving the farm. Brian 
notes, “My business model has the philosophy to use 
ten per cent of farm gross income in experimentation, 
starting over small areas, and the encouraging results are 
expanded, and may develop into standard practice. Any 
failures, and there have been many, are discarded”.

He advises, “Be prepared to try new methods on your 
own farm. Use on small scale first. Don’t be afraid to ask 
questions. Learn from others. Join farm groups”.

The Wilsons are content with what they have achieved 
on their property and in their region in relation to soil 
health. “We have personal satisfaction that the soils on the 
property are much healthier now than we first arrived. We 
have passed the lessons we have learned on to the wider 
community and region through our involvement in regional 
NRM bodies.” 

“We now observe a gradual awareness and adoption of 
innovative solutions for solving seemingly intractable 
management problems such as waterlogging and pugging 
on our region’s soils.”

No doubt, the establishment of Southern Farming Systems 
as an organisation providing farmers in high rainfall areas 
with ‘real world research and information’ has provided the 
framework for these innovations and their adoption.

1,2 Keneley, M. (2000) Land of Hope: Soldier Settlement in the Western District of Victoria 1918-1930, School of Economics, Deakin 
University, Warrnambool.

“Without the improvements we have 
made in improving the soil health and 
fertility over the long term, our soils 
would continue to be waterlogged, 
anaerobic, hard setting, sodic and 
acidic...”
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This case study is an excerpt from the Soils for Life report:

Innovations for Regenerative Landscape Management: 
Case studies of regenerative land management in practice

REPORT SUMMARY
The Need for Change
Despite good practices of many of our land managers and farmers 
linked to some good science, the realities of an increasingly arid 
and degraded landscape will impact significantly not only on the 
productivity and viability of agricultural enterprises, but also on the 
health of our environment and the wellbeing of every Australian. 

Landscape degradation is an issue of national and global concern. 
Landscape management practices including, but not limited to 
agriculture, forestry and fire have caused significant damage 
and in the process have altered the earth’s natural biosystem. 
Consequently the precious resources of soil and water necessary 
to sustain life are being lost at unsustainable rates. 

Unprecedented global challenges are arising in the face of this 
massive degradation of the landscape. 

Soil erosion due to traditional agriculture is occurring at a rate 
between 10 and 100 times faster than the soil’s natural formation 
process (pedogenesis)1,2. Healthy soils are necessary to provide 
sufficient amounts of food with quality nutrition and fibre to meet 
global requirements.

Three billion people globally already have inadequate water and 
sanitation. It is assessed that 80% more water will need to be 
accessed by 2050 to feed the potential global population of more 
than nine billion3. Unless all limited soil and fresh water resources 
are understood and wisely managed, we are at risk of escalating 
social disruption and regional instability.

Even with its significant land area, Australia is not immune to 
the consequences of landscape degradation and increasing future 
needs. The realities of an increasingly arid and degraded landscape 
are already being experienced across the country. These include:

666 increasing acidification, particularly in the south-east;

666 declining soil health, caused by the loss of soil organic 
carbon (SOC); 

666 erosion;

666 severe salinity;

666 diminishing river flows;

666 high evaporation and runoff rates;

666 decreasing availability of groundwater; and

666 reduced resilience to impacts of extreme and variable 
weather events such as drought, flood and fire.

The current state of the Australian natural landscape is further 
challenged by stresses from our changing climate, unsustainable 
management practices (such as reliance on high energy inputs), 
increased mining activity and urban expansion. 

The national and global challenges being faced are interrelated 
and can be best met through a comprehensive coordinated 
approach focused on improved regenerative environmental 
management practices. 

Landscape Regeneration for our Future
The key process drivers for landscape regeneration are soil, 
water and vegetation. Together in a natural system, supported 
by a constant flow of solar energy, these provide a regenerative 
cycle.

By restoring natural systems through improving landscape 
management practices, we can maximise water use efficiency, 
improve soil health, nutrient cycling and biodiversity of vegetation. 
A properly structured soil, with good levels of SOC, allows greater 
infiltration and retention of rainfall. Every gram of carbon in the 
soil can retain up to eight grams of water. 

Currently, approximately 50% of rainfall on the Australian 
landscape is lost to evaporation due to poor soil structure and 
insufficient groundcover. By improving soil structure – particularly 
carbon – through increasing organic matter in the soil, we will 
be able to better capture and retain any rain that falls, making it 
available to plants for longer. 

Through revegetation, groundcover is improved, and subsequently 
so is the quality of the soil, enhancing water infiltration. In turn, 
improved soil health and efficiency in water use contributes 
directly to the ability to support a biodiversity of vegetation and 
species. 

If properly supported, this regenerative cycle can continue to 
sustain and improve the natural resource base and therefore 
landscape resilience and productivity.

Restoring these natural cycles and becoming more efficient in 
the use of natural resources is fundamental to the provision of 
sufficient food, fibre and water for a growing population. Business 
as usual is neither viable nor sustainable.  Effective practical 
policies and actions are needed now.

Landscape Regeneration in Action
Innovative farmers are using high performance regenerative 
landscape management methods and fighting the trend of 
continued degradation of the landscape with its heavy reliance on 
external inputs. They are demonstrating sustainable, regenerative 
practices on their land. With relevant policies and incentives these 
practices could be extended successfully and quickly to involve a 
significant number of Australia’s 135,000 farmers. Whilst there are 
always opportunities to learn more, enough is already known to 
take action now.



8

Other case studies and the full Soils for Life report are available at: www.soilsforlife.org.au.

The production of the report was supported by funding provided by the Federal Government’s Caring for Our Country 
initiative.

© Outcomes Australia, Soils for Life Program 2012

www.soilsforlife.org.au
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CASE STUDY 15 - BRIANDRA VIC

Soils for Life is actively working to change landscape management from the top down and the ground up - but we need 
your help! Be part of the solution - join in, contribute, share learning with others and change your practices!

Engage with us online at www.soilsforlife.org.au.   Like us on              Follow us on             @soilsforlife

Soils for Life has documented some of these regenerative 
practices in 19 case studies across a range of locations and 
land-use types. Experiences shared by the 17 innovative farmers 
and two community organisations in the Soils for Life case 
studies demonstrate successful action being taken to restore 
the landscape. Due to the interrelated nature of soil, water and 
vegetation, benefits can be experienced across all process drivers 
regardless of the particular area of focus. 

The Soils for Life case studies describe a range of techniques 
being used to obtain positive, regenerative outcomes, including:

666 Applying organic composts, fertilisers and bio-
amendments;

666 Encouraging natural biological cycles and nutrient transfer;

666 Implementing time-controlled planned grazing;

666 Using grazing management and animal impact as farm and 
ecosystem development tools;

666 Retaining stubble or performing biological stubble 
breakdown;

666 Constructing interventions in the landscape or waterways 
to slow or capture the flow of water;

666 Fencing off water ways and implementing water 
reticulation for stock;

666 Investing in revegetation;

666 Pasture cropping;

666 Direct-drill cropping and pasture sowing;

666 Changing crop rotations;

666 Incorporating green manure or under-sowing of legumes;

666 Managing for increasing species diversity;

666 Controlling weeds through increased competition by 
desirable species;

666 Reducing or ceasing synthetic chemical inputs; and

666 Integrating enterprises.

Notes:
1  United Nations Environment Program, 2012, UNEP Year Book 2012: Emerging issues in our global environment, http://www.unep.org/yearbook/2012 
2  Pimentel, D., 2006, ‘Soil erosion: A food and environmental threat.’ Environment Development and Sustainability, 8, pp119-137
3  Barlow, M., 2007, Blue Covenant: The Global Water Crisis and the Coming Battle for the Right to Water, McClelland & Stewart

PRINCIPLES FOR 
REGENERATIVE LANDSCAPE 
MANAGEMENT
Our case studies show that many different techniques 
can be applied to regenerate the landscape. Farmers 
and land managers commonly tailor a variety of 
methods to their own landscape and personal 
preferences. There is no single solution to landscape 
regeneration.

The following principles consistently emerge as 
underlying their regenerative practices – regardless of 
location or enterprise. These can be applied by other 
landholders as a basis for their own regeneration 
journey.

666 Improve the structure of soil, through 
enhancing organic matter content

666 Use and conserve rain where it falls

666 Manage holistically 

666 Care about the land as a resource 

666 Commit to education and constant learning

666 Search out communities of interest for help 
and advice

666 Work on best land and extend from there

666 Strive for maximum groundcover, for the 
majority of the time

666 Manage times of plenty for times of shortage

666 Reduce reliance on off-farm inputs

666 Observe, measure and respond


