Impact of Heat Stress Events on Wheat Yields

Senthold Asseng
lan Foster & Neil C. Turner

National Research T R UNIVERSITY f
1 ACLIID "‘.r Department of Agriculture and Food Ay THE UNIVERSITY OF 0
r FA\CNm -~ A\ Government of Western Australia ‘ @ WESTERN AUSTRALIA ORIDA.
= 7 [; I
Climate Adaptation CSIRO =)




Outline

1. Yield variability
2. Global wheat & temperature

3. Climate data to systems impact (Model)

4. Simulation experiment: temperature impact

5. Conclusions

IIIIIIIIII



Yield variability
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What about temperature impact?
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What about temperature impact?

0| ABCNews

South Australia crop yields slashed by extreme weather
Posted Wed Dec 9, 2009 8:11am AEDT

Crops ruined by extreme weather in November

Extreme weather back in November has cut the expected crop yields of some South Australian farms by
half.

A record heatwave for the month wiped off between 40 and 60 per cent of yields in areas including the
state's south-east and mid-north.
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Grain filling into hottest months of year
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Grain filling into hottest months of year
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Translating climate data into
systems impact
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Crop model APSIM-NWheat
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APSIM-Nwheat model testing
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Modelling temperature &
heat Impact
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Model: T & heat impact
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Model: leaf & yield sensitivity to >34°C
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Observed & simulated high
temperature & heat impact
after anthesis
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Observed & simulated impact of heat shock
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Simulation experiment on impact
of high temperature & heat
during grain filling

IIIIIIIIIIII



Isolation of temperature effect
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Separated temperature impact on yield
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Separated temperature impact on yield
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Separated temperature impact on yield
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Separated temperature impact on yield
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Heat events

Heat stress events (>34 °C)
during grain filling months
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Australia & the rest of the world
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Conclusions

» Inter-seasonal temperature variability & heat
events can cause wheat yield reductions of 50%

» Future global warming will further increase
temperature-effected yield reductions

» Temperature is a poorly-recognised threat to
Global Food Security.

Asseng, Foster & Turner 2011 The impact of temperature variability on
wheat yields. In: Global Change Biology.
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