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Cotton in AustraliaCotton in Australia

SiteSite Mean No Mean No 
Days Days ≥≥ 3535ooCC

Mean No Mean No 
Days Days ≥≥ 4040ooCC

EmeraldEmerald 66.266.2 5.55.5

St GeorgeSt George 53.453.4 4.84.8

BourkeBourke 77.177.1 21.721.7

NarrabriNarrabri 42.442.4 2.82.8

Bureau of Meterology (www.bom.gov.au)



The ProblemThe Problem

Screening for thermotolerance in Screening for thermotolerance in 
the field is largely incidentalthe field is largely incidental

No rapid and reliable screening No rapid and reliable screening 
methods for thermotolerancemethods for thermotolerance



AimAim

Develop a rapid, reliable method Develop a rapid, reliable method 
of screening cotton cultivars for of screening cotton cultivars for 
thermotolerancethermotolerance

To quantify cultivar differences in To quantify cultivar differences in 
thermotolerancethermotolerance



Measurements and AssaysMeasurements and Assays

Crop
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Cell

Gene

Yield
Fruit retention
Fibre quality

Gas exchange 
Transpiration
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Enzyme viability
Membrane integrity

Gene expression



Field TentsField Tents



Narrabri TemperaturesNarrabri Temperatures
Experiment 1
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YieldYield
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PhotosynthesisPhotosynthesis
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Enzyme Viability AssayEnzyme Viability Assay



Enzyme Viability AssayEnzyme Viability Assay

Waterbath incubation temperature (oC)
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Gene ExpressionGene Expression

Protein Protein 
biosynthesisbiosynthesis

ATPATP

Heat shock Heat shock 
proteinsproteins

Genes with Genes with 
unknown unknown 
functionfunctionGrowth cabinet incubation temperautre (oC)
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Further ResearchFurther Research

Extensive cultivar Extensive cultivar 
screeningscreening

Molecular marker Molecular marker 
technology for technology for 
thermotolerancethermotolerance

Range of Range of abioticabiotic
stressesstresses



ConclusionsConclusions
SicotSicot 53 is consistently more 53 is consistently more thermotolerantthermotolerant than than 
SicalaSicala 4545

Yield and photosynthesis decreased under tents in Yield and photosynthesis decreased under tents in 
the fieldthe field

Enzyme viability decreased under high temperature Enzyme viability decreased under high temperature 
stress in the laboratorystress in the laboratory

Gene expression decreased under high temperature Gene expression decreased under high temperature 
stress in the growth cabinetstress in the growth cabinet

Develop a viable method for rapid, effective Develop a viable method for rapid, effective 
screening of screening of thermotolerancethermotolerance
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