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Outline
ÅThe potential for Technology extrapolation between Australia and the Dry Arc

ÅResilience to a variable and warming climate
ωQuantifying risk

ωQuantifying impacts of climate change

ωEmerging technologies 

ςEarly sowing with longer season varieties

ςIntegration of crop-livestock systems

ÅOpportunities to transform cropping systems
ωQuantifying and diagnosing causes of crop yield gaps

ωSustainable intensification of cropping systems



²Ƙŀǘ ƛǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ǘŜŎƘƴƻƭƻƎȅ ŜȄǘǊŀǇƻƭŀǘƛƻƴ ōŜǘǿŜŜƴ !ǳǎǘǊŀƭƛŀΩǎ ƎǊŀƛƴ 
zone and the Dry Arc? 
Because we share agro-ecological homologues      Domains

wŀǘǘŀƭƛƴƻ 9ŘǊŜƛǊŀΣ Ŝǘ ŀƭΦ нлмуΦ .ŜȅƻƴŘ ǘƘŜ ǇƭƻǘΥ ǘŜŎƘƴƻƭƻƎȅ ŜȄǘǊŀǇƻƭŀǘƛƻƴ ŘƻƳŀƛƴǎΧ 9ƴǾƛǊƻƴƳŜƴǘŀƭ wŜǎŜŀǊŎƘ [ŜǘǘŜǊǎ моΣ лрплнтΦ

van Wart et al. 2013. Use of agro-climatic zones to upscale simulated crop yield potential. Field Crops Research. 143, 44-55.

Caution! 
Technology 
extrapolation is subject 
to consideration of 
ŦŀǊƳŜǊǎΩ ǎƻŎƛŀƭΣ 
economic and cultural 
differences.

Past experience serves 
as a warning that we 
ŎŀƴΩǘ ŀǎǎǳƳŜ ǘƘŀǘ 
technologies 
developed for Australia 
can be adapted to the 
Dry Arc.



Can climate trends account for stagnant wheat yields?
ÅReduced rainfall in SW and SE Australia and rising air surface 

temperatures have been observed since the 1970s

ÅAtmospheric CO2 increased, between 1990 and 2015, 
from 345.4 to 400.8 micromol/mol (NOAA, 2016)

!ǳǎǘǊŀƭƛŀΩǎ ǎǳǊŦŀŎŜ ŀƛǊ ǘŜƳǇŜǊŀǘǳǊŜ Ƙŀǎ ǿŀǊƳŜŘ 
by around 1°C since 1910 

CSIRO & BOM 2018. The State of the Climate Report



Water limited wheat yield (Yw) trend (1990-2015) interpolated 
from 50 sites (black dots) in the Australian Grain Zone
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ü The yield trend is not evenly distributed through the grain zone 

Hochman et al. 2017. Climate trends account for stalled wheat yields in Australia 
since 1990. Global Change Biology, 23, 2071-2081.



While yield potential declined, actual yields have remained 
stable over this period: faced with declining yield potential 
farmers have narrowed the gap between potential and  actual 
yields. 

Relative yield (Y% = 100*Actual yield/Potential yield) has increased from 39% to 55% 

Hochman et al. 2017. Climate trends account for stalled wheat yields in Australia since 1990. 
Global Change Biology, 23, 2071-2081.



Emergent Yw: Productivity from the water we 
have is increasing due to adoption of early 
sowing systems..

Photo: Barry Haskins

National Impact (wheat) + 0.54 t/ha + 7.1 Mill tonnes/annum  (Hunt et al. 2019)

Å Stored water
Å Phenology
Å Timeliness
Å Sequence
Å Fertility



Earlier sown crops can be grazed ςά5ǳŀƭ tǳǊǇƻǎŜέ
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Dove and Kirkegaard (2014) J. Sci. Food Agric. 94, 1276-1283

An opportunity to turn more biomass into income while achieving greater soil protection  

Andy Fowler, Condingup, WA reported whole-farm profitability increases of ~$100 per farm hectare


