Enhancing cotton productivity in a changing

climate
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Presentation Aims

Introduce some of the impacts of climate change on cotton production
(some of our recent research)
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Truly a snapshot!!

Crop focussed




Climatic changes in Australia
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Australia's climate has warmed since 1910. \/
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AReduced water availability

coupled with higher APotential changes in pest,

evaporative demand and weed and disease spectrum
potential water use

Alncreased incidences of

Angher Incidence of very hot extreme weather events
days through season (lower

net photosynthesis)

AChanges in frost/freeze
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Some strategies to adapt to change

ncrease/maintain yields

mprove production efficiencies
Adaptive Management
Harness understanding of existing variability
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A focus on integrated climate change effects on
cotton productivity
- Glasshouse and field experiments

Western Sydney University, Australian Cotton Research Institute,
Richmond, NSW Narrabri, NSW



Improving yield




What it takes to get the highest yields

Nutrient uptake of 384N, 83P, 384 K
Water Useg Crop Evapotranspiratiog 10.7 Ml

Indeterminate growth habit with relatively slow fruit setting, but with greater final fruit
number

Greater growth ratesg higher and more efficient photosynthesis
Need crop resilience to stress

Healthy soil to allow these things




Varietal developmeng exploit diversity

Location Summer Max. Summer Min.
Multan, Pakistan 42.3 28.7
Maricopa,Arizona,USA 41.6 24.1
Emerald 34.8 19.3
Narrabri 33.8 21.4

Monthly average %



@ Improving Photosynthesis
Q- HeatInduced Photosynthetic Inhibition
A\ The role of Rubisco?

Team models photosynthesis and finds
room for improvement
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Photo by
L. Brian Stauffer

Stephen Long, a professor of
crop sciences and of plant
biology, with his colleague,
postdoctoral researcher Justin
McGrath (below), used a
computer model of
photosynthesis to find ways to
increase crop yields.
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CHAMPAIGN, lll. — Teaching crop plants to concentrate carbon dioxide in their leaves could
increase photosynthetic efficiency by 60 percent and yields by as much as 40 percent,
researchers report in a new study.




Inter-Species Diversity in Heat Resilience
Demi Gamble ANU/CSIRO
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