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BUT…. Droughts are variable in timing, intensity and 

duration 

• Individual physiological and developmental traits 

can have positive, negative or neutral effects on 

yield, depending on G x E xM   etc 



Fernandez (1982)has argued that  genotype yield 

performance under stress and no-stress conditions can 

be categorized into four groups: 

• Group A - Genotypes express uniform superiority in 

both stress and no-stress condition,  

• Group B - Genotypes express good performance 

only in yield potential but not under stress,  

• Group C - Genotype presents a relatively higher 

yield only under stress,  

• Group D - Poor yield performance in both 

environments.  



Summary 

• What is stress tolerance? 

• Components of yield 

• A link to physiology? 

• Importance of ethylene? 

• A simple seedling phenotyping platform 

• Linking hormones with yield 

• Adaptive significance of hormone biology 



Five different stress indices 
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Signalling between the  

rhizosphere and 

the plant  

Hormone Biology: 

perception of stress 

and information  

content of  

stress signals  
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Integration of responses 
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Effects of very low concentrations of hormones 
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Abscisic acid and ethylene interact  

in wheat grains in response to soil  

drying during grain filling 

 

Jianchang Yang, Jianhua Zhang, 

Kai Liu, Zhiqin Wang, Lijun Liu,  

New Phytologist 

(2006) 171, 293–303 
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The stress hormone ABA regulates plant functioning 

(stomatal functioning as a model) 

Note - when ethylene is not a complicating issue? 

 

Hu, Wilkinson and Davies, 2013 
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Hormone ratios provide plasticity in response (______) 

 

Hu, Wilkinson and Davies, 2013 



Plant response 

(gs, root growth, 

shoot growth, 

grain filling rate) 

Ratio, ABA/ethylene 

Hormone ratios integrating environmental impacts on 

plant functioning and development 

 

Hu, Wilkinson and Davies, 2013 

Drought resilient yield: 

plants with high gs /growth 

with a sensitive response  

to an integrated  hormone  

signal. Peak function at  

higher  hormone ratios 
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Intensity of stress 

High yielding  

Stress resilient 

Genotype? 

More conservative 

Strategy? 

High yield potential, 

Good performance  

under favourable conditions? 

Responses to more challenging, variable environments  

– what do we want? 






