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adapted from Blattner (2009) 

Annuals and perennials diverge rapidly in evolution  
and have arisen often in many plant families including cereals  

annual 



Perennial traits were removed early in the  
emergence of agriculture  

but could contribute to modern sustainable agriculture  

Å have longer growing seasons 
Å have longer photosynthetic seasons due to earlier canopy and later senescence 
Å have much deeper and more extensive root systems 
Å can retain 5x as much water and 35x as much nitrate as annuals 
Å require fewer passes by farmer such as sowing and fertilizer application reducing  
      soil erosion and energy fuel consumption 
Å productivity of perennials already harnassed in context of biomass production for biofuels  

 
 
 

Annuals are highly productive on best agricultural land (12.5% global land area) but  
perennials have marked advantages on marginal lands (33.5% global land area)  
where cultivation of annuals is thought to be unsustainable. 
 
Compared to annuals, perennials: 

Annual wheat 
versus 
perennial 
wheat grass 

Glover et al 
(2010) Science  



Development of model systems in the Brassicaceae  
to compare annuals and perennials  

A. thaliana A. alpina 

1 Annuals 



Development of barley relatives  
to study perennialism in the cereals  

Maria von Korff 



Tools available: Genomes, populations derived  
from interspecies crosses,  

use of CRISPR for reverse genetics  

Willing et al. 2015 Nature Plants  

ca. 20,000 markers scored by Genotyping by Sequencing 
Almost whole A. montbretiana genome introgressed into A. alpina 
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Introgression of segments of annual A. montbretiana genome  
into perennenial A. alpina to make a library of near isogenic lines  


