THE UNIVERSITY
o/ OF QUEENSLAND

AUSTRALITA

QAAFI @ Queensland Governmen t
%ﬁsaﬂiﬂiﬁﬁnmmn

Simulating GXExM In wheat

Karine Chenu, Jack Christopher, Bangyou Zheng,
Graeme Hammer, Scott Chapman

QAAFI, The University of Queensland, Toowoomba and Brisbane
CSIRO, St Lucia, Brisbane



| — GXEXM Impact on drought patterns
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Drought env. types in the Australian Wheatbelt
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Drought env. types in the Australian Wheatbelt
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Drought env. types in the Australian Wheatbelt
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Il - Trait value In targeted environments
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., Trait 1- Better root repartition
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Trait 3- Quicker root growth rate
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Root growth rate in wheat
varies from 0.8 to 1.8 mm °Cd-?

(Kirkegaard and Lilley 2007 and 2011; Forrest et
al. 1985; Barraclough 1984...)




Value of traits in target environments
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Value of traits in target environments

Trait 1- Better root repartition
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Value of traits in target environments

Trait 2- Better occupancy at depth

— Deep Deep
CEG Water Extraction Rate = Water Extractability Standard wheat SeriM82
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Value of traits in target environments

Trait 3
Quicker root growth rate
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lll — Explore novel systems
(e.g. future climates)
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4 future climate scenarios selected
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Adaptation to future climates

3- Adaptation to stresses (e.g. drought, heat...)
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Optimum sowing and flowering time
as limited by frost and heat stresses (current cl.)
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2050

2030

current

Future: optimum sowing window will need to shift
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Future: optimum sowing window will need to shift
But it won’t always be simple!
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Future: shorter growing season - less time for
biomass accumulation

Flowering Maturity
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Conclusion — Perspective
Opportunities driven by GXExM modelling

4- Explore to new horizons
- Search for adapted managements, locations...
- Impact of future climates
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Conclusion — Perspective
Opportunities driven by GXExM modelling

This relies on

- robust model with some strong physiological basis, where integrated
traits results from emergent properties (as in reality)

On-going research
- Better understanding of trait physiology (heat and drought response)
- Improved crop modelling capability (trait assessment - future climates...)
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