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Potential impacts of predicted climate change
on Mallee dryland farming systems and land
management practices
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Table 1. Climate change scenarios and climate
parameters used for analysing climate impacts on
Mallee dryland farming systems projects.
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420
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Documented below are summaries of each project.
1. Applying predicted climate change scenarios to summer weed control strategies and related impact on soil health Dodgshun Medlin Agricultural Management.
This project extrapolated the results from the Summer Weed Control Strategies project (Dodgshun Medlin Agricultural Management,
2010) into the predicted climate scenarios for 2030. This project explored correlations between herbicide application timing and
frequency, the extent of summer weed control and the impact on crop production. This helps to evaluate if currently successful farming
practices will be robust enough to withstand predicted climate change and what the implications may be for continued agricultural
viability and natural resource management.
The findings indicated that under mild climate change, the summer weed problem would be exacerbated; however, anticipated
improvements in crop production by 2030 may compensate for that. The benefits of summer weed control were emphasised in the
moderate climate change scenario where the difference in crop production under good weed control and no weed control are double
those under the mild scenarios. The outcomes of the modelling for the high scenario indicated that crop production will be reduced
from current levels even under good weed control and may be less viable if summer weeds are not controlled (Dodgshun Medlin
Agricultural Management, 2012).
The outcomes of this project are documented in Dodgshun Medlin Agricultural Management (2012), ‘Applying climate change scenarios
to summer weed control strategies and related impact on soil health’, available on the Mallee CMA website www.malleecma.vic.gov.au.

2. How predicted climate change may impact the productivity of cereal and broad-leaved crops used for fodder and grain –
Mallee Sustainable Farming.
The aim of this project was to see what impact predicted climate change may have on the outcomes of previous research into the
productivity of cereal and broad leaved crops in the Mallee. The results of the original project showed that broad-leaved break crops
such as field pea, vetch and canola have the potential to be used as productive grain crops or to improve the quantity and quality of
feed supply to livestock enterprise. Furthermore, these crops can improve soil health by increasing soil nitrogen levels relative to
cereals and changing disease levels in soils.

This project modelled that under predicted climate change scenarios, a decline in biomass production under field pea, vetch and
canola would be experienced. The project also modelled that crops would flower earlier under predicted climate change conditions,
and therefore lose feed quality and value at a more rapid rate. The decline in biomass production was also expected to decrease the
nitrogen fixation.
The outcomes of this project are documented in MSF (2012b), ‘How climate change may impact the productivity of cereal and broadleaved crops used for fodder and grain’, available on the Mallee CMA website www.malleecma.vic.gov.au

3. The long term (2005>) relationship between farming systems and climate with soil properties and production – BCG.
This project used the Agricultural Productions Systems Simulator (APSIM) to assess the impact of the predicted mild, moderate
and high climate change scenarios on crop yield. The farming systems model simulates the effect of environmental variables and
management decisions on crop yield (BCG 2012). BCG applied this model using data collected at Waitchie and Sea Lake long term
monitoring sites.
Increased temperatures were predicted to accelerate plant growth and shorten developmental phases, while increased carbon dioxide
stimulates crop growth and yield, transpiration efficiency and water use efficiency. However, increased CO2 also lowers plant protein
and reduces grain quality. The models predicted that increased carbon dioxide of 420 ppm stimulated plant growth and yields, however,
it did not appear to be enough to compensate for the predicted 20% decline in rainfall under a high scenario.
BCG found that crops grown on soils with subsoil limitations such as high electrical conductivity, were more vulnerable to climate
change, showing greater yield decline than sites with lower electrical conductivity.
The outcomes of this project are documented in BCG (2012), ‘Applying climate change scenarios to farming systems research and
demonstration projects’, available on the the Mallee CMA website www.malleecma.vic.gov.au.

4. How climate change may affect sowing time and variety selection at Ouyen – Mallee Sustainable Farming.
The aim of this project was to see what impact climate change may have on wheat production in the Mallee and to assess if sowing
time and variety selection will provide adaptation options for farmers seeking to mitigate the impact of predicted climate change on
production (MSF 2012b).
Sowing time has a big impact on the yield potential achieved by wheat crops growing in the low rainfall Mallee. Maturity length is a key
attribute of wheat and Mallee farmers commonly use varieties that have short to mid season maturities. A previous project undertaken
by MSF (2010) showed that mid maturity varieties tended to have greater yield potential when sown early (start of May), however, as
seeding was delayed (early and late June), switching to shorter maturity varieties improved yield outcomes in most seasons.
This project used the Agricultural Productions Systems Simulator (APSIM) to model wheat crop yields under predicted climate
scenarios for 2030. The outcomes included:
• Wheat yield reductions of 10 percent or less are expected under mild and moderate climate change (rainfall decline of five to 10
percent) at Ouyen, while high climate change (rainfall decline 20 percent) could reduce yield by approximately 30 percent;
• Yield reductions under climate change will be most severe in the drier growing seasons, resulting in a greater proportion of seasons
where yields are less than 1.5 t/ha;
• Using varieties with different maturity lengths based on sowing date is important under the current climate and will continue to be
important under predicted climate change.
The outcomes of this project are documented in MSF (2012c), ‘How climate change may affect sowing time and variety selection at
Ouyen’, available on the Mallee CMA website www.malleecma.vic.gov.au. The outcomes of MSF (2012d) ‘How climate change may affect
sowing time and variety selection at Mildura’ can also be found on the Mallee CMA website.
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