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The circadian clock is a molecular mechanism that allows organisms to adapt to a rhythmic 

environment. This adaptation is critical to plant growth and development. Previous studies with the 

model species Arabidopsis thaliana show that plants with a functional circadian clock are more 

capable to survive than those not synchronized with the environment. However, studies focused on 

non-model species are still lacking. Sugarcane is a grass with high economic value due to the large 

amounts of sucrose accumulated in the culm. Recent evidence demonstrates that sugars derived from 

photosynthesis play an important role in the regulation of the circadian clock, which turns sugarcane 

into a strategic model to study this mechanism and its impact on productivity.  In order to study the 

relationship between the circadian clock and carbon partitioning regulation, we performed a 

transcriptome analysis of leaf +1 harvested in two time points, ZT03 (dawn) and ZT12 (dusk), to 

identify differences in the circadian clock properties of eight field-grown sugarcane varieties 

contrasting for sucrose and fiber content. Our partial results indicate that the rhythmic transcripts in 

all varieties are more abundant at dawn, and are predominantly associated with biosynthesis, light 

harvesting, and transport processes. At dusk, biochemical pathways related to genetic information 

processing take place. Despite 29±4% (mean±SD) of transcripts being rhythmic, only 10% of them 

were simultaneously expressed in all varieties, which can be attributed to genetic variation between 

the species of Saccharum complex. Studies of circadian clock properties in field conditions can be a 

valuable source of information to modern breeding programs aiming at the sustainable development 

of this crop.  
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