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Robert Bradley Mixed Farmer  
Longford  Tasmania 

Integrated Farming 
Systems

For a Sustainable 
Future 



My Nuffield Journey Started with a series 
of Questions

• What steps are required to keep our cropping 
operation sustainable into the future?

• What role do pastures have in a 
cropping/horticultural operation?

• Do integrated (mixed Farms) have a future?



Land Use Practices 
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Current Land Use – Crop Livestock Mix

Global Situation

•Separation Underway since the 1950’s

•Space sharing of livestock and crop on the 
same land is disappearing

•Australian Situation Slower but rapidly 
catching up



Source : ABARE 2008

•Sheep Flock fallen from 160 to 70 million over the same time 
frame

Robert Bradley



Drivers for Specialisation and Separation of 
Livestock and Crop Enterprises

Internationally 

•Cheap fuel

•Cheap Fertilizer

•Political  Agricultural Subsidy 
Packages

•Abundant Labour Source 

• Economies of Scale 

Australia

•Economic‐ decline of the wool

•Advent of no‐till cropping

•Efficiency gains in cropping 
machinery

•Social 
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What are the Sustainability Issues in Intensive Cropping/ 
Horticulture

• Decline in Soil Health 

• Herbicide Resistance 

• Loss of Agricultural Chemicals

• Increased Agricultural Chemical Regulation 

• Lack of Diversity  (GMO’s, Size of the genetic pool)

• Increased Environmental Awareness from Retailers and Consumers

• Climate Change  , ETS , Carbon tax

•Water  Scarcity



Have we created a system dependant on “Takeaways and Buy Ins”

Both  intensive crops and livestock are reliant on purchased inputs 
and very little input generated from the system itself

Reliant on  continuing  Cheap, fuel, Fertilizer and labour 

“A profitable system based on small margins and a need to 
continually increase scale, and productivity to remain competitive
and viable”

“Maintained viability and production by investing heavily in 
chemistry  and technology and not ecology and systems”

“Our conventional farming systems  buy in our “sustainability” and 
how long will cheap inputs remain?”



Robert Bradley



Robert Bradley

California  “Beauty “
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Bring it back home again: Tasmania and Southern 
Australia 

We don’t have cheap labour , young reliant soils  , relatively our fuel and 
fertiliser  costs are high and will continue to rise.

“ In southern Australia despite intensification of cropping farm business profits 
vary less with % of land cropped than with the management skill of the 
individual farmer” (CSIRO Plant Industries)

What Management practices can we implement to achieve improved 
sustainability .

Management Strategies                                      Market Engagement
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Integrated Production Systems:  Organic  Industry 

• Growth in Organics  ‐ now 4% UK, 2.5% US  & 30% Danish markets

• Moved from Cottage Industry to Industrialized production

• Production Systems are forced to be self sustaining to meet the criteria 

• Research effort into: Green manures, ley pastures , fertility building crops 

• Organic system has  its own sustainability issues – reliance on steel and 
diesel

• Integrated livestock enterprises make the system profitable throughout the 
rotation 
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Organic: Southern 
England‐ Peter Wastage

• Integrated Dairy and Horticulture

•4 years of Clover Rye grass Pasture’s

•2 year of Crop ( Hort.  Cereal)

•Milking 1200 Cows in 4 units

•Simple System, Building Nutrient and 
recycling residues

•Dairy Unit  makes it work, being paid to 
build and soil N, control weeds, maintain 
soil structure 

• “Understanding legumes and pasture’s 
makes nitrogen fertilizer irrelevant “
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Pasture Leys‐ What is there value to a cropping system

Wheat Yields following 6 years of rye grass and white clover  are 30% higher 
compared to a continuous Cropping rotation ( Glen Francis ), with no applied 
Fertiliser.

Measurable improvement in soil N with a strong correlation to yield 
improvement

The length of the pasture phase determines it yield building effect 

Effect of the pasture rejuvenation is relatively short

3 to 4 years after pasture crop yields have returned to the same as 
continuous crop 

Pasture Ley needs to be the same length as the cropping phase for 
significant improvement in yield to occur
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The Economic of Pasture Fertility and soil Building Phase

•At current nitrogen fertiliser prices pasture leys are unviable in the short term

•The effect of pastures on soil N are quite short lived and harvested by the 
subsequent crops

•Soil structural benefits are slower to occur and payback over a longer period of time 
at a slow rate (Francis Ryan HRDC) 

• Soil structural improvement hard to correlate to economic improvement in short 
term

•Reliant on a viable livestock operation with low Nutrient removal rate, to be 
economically effective
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Old Practices Married with New

Intercropping‐ Under sowing

• Inter‐row sowing with GPS in the 
Spring

• Captures a longer growing season

• Competes well with weeds

• Grazed and Harvested for Hay Silage

• Reduces Cultivation 

• Long and short term pastures

• Organic and Conventional

Yeo Valley Somerset UK



Intercropped Red Clover in Wheat 
Stubble

Yield increases in the following crops

9% Year 1

8%Year 2

7% Year 3

70kg/ha N Fixed 

0ntario Canada
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Integration with the Market‐ Moving Down the Value Chain

• Sustainability practise on farm improve as business move down the 
value chain 

• Selling the system as well as the product to the consumer

• Production techniques used as a point of difference

Organic ,Pesticide Free, Free Range, Local, Farmhouse, GMO 
Free

“Improved margins has allowed us to focus on both the 
product and the manner in which it is produced”
Fred Femming ‐ Shepards Grain
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Alvis Bros Ltd– Integrated West Country Farming & Cheese Making Business

Arable

Dairy

Cheese Factory

Pigs
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Will the market force us to be more 
sustainable

•By 2015 reduce 
greenhouse gas 
emissions by  20 million 
ton in the supply chain  

•Reward shelf space
M & S aim to have 50% products
With environmental or ethical attributes 
by 2015
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Time1950 Future

Conventional Input Based Ag

Integrated Production 
Systems

Agricultural Production Systems

No.
Farms 

Source : Tom Tomich UC Davis
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Conclusion
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Conclusion – Recommendations

‐Many of Australia’s and the world’s cropping and livestock 
systems are built on a continuing supply of cheap fuel and 
fertilizer

‐ Changes to these farming systems will be forced upon us by:

‐ Consumer sentiment, regulation, increasing cost structures,
climate change and governmental response to climate change

‐ Sustainability is a marketable attribute 

‐ Need to develop a hybrid of conventional and organic 
farming
that delivers  quality produce and sustainable outcomes

‐ Mixed  farming  has a vital role it play in Australia’s 
Agriculture’s economic future.
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Many Thanks Rob Bradley 


