
HYDRAULIC CONDUCTANCE 

Root hydraulic conductance 
 
•  represents how easy is water 

flow through root tissues 
(inverse of hydraulic 
resistance) 

 
•  depends on xylem structure 

and also on aquaporin activity 

SUGARCANE ROOT GROWTH 
UNDER WATER DEFICIT 
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SUGARCANE ROOT GROWTH 
UNDER WATER DEFICIT 

Root hydraulic conductance  
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SUGARCANE PERFORMANCE UNDER 
LIMITING CONDITIONS 
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Photochemistry 

Leaf gas exchange 

Leaf water status 
IACSP94-2094: tolerant 
IACSP96-2042: sensitive 

Ribeiro et al. (2013) 



Why? 

 

•  Source-sink unbalance 
(down-regulation of 
photosynthesis due to 
sugar) 

•  Environmental constrains 
(water deficit and low 
temperature) 

•  Nutritional limitation 
(nitrogen) 

LIGHT CONVERSION 
EFFICIENCY BY SUGARCANE 

Why does εC sensitivity vary among sugarcane varieties? 



SUGARCANE PHOTOSYNTHESIS AND 
NITROGEN USE EFFICIENCY 

Carboxylation efficiency vs. nitrogen 

Magalhães Filho et al. (2014) 



LIGHT CONVERSION 
EFFICIENCY AND NITROGEN 
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Magalhães Filho et al. (2014) 
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SUGARCANE PHOTOSYNTHESIS AND 
NITROGEN USE EFFICIENCY 

Photosynthetic nitrogen use efficiency 
vs. genotypes 

Marchiori et al. (2014) 



•  Using genotypes with 
improved performance 
under limiting conditions 

•  Varietal management (the 
best variety grown in the 
best area) 

•  Nutritional management 

ARE WE ABLE TO IMPROVE 
SUGARCANE YIELD? HOW? 



CROP YIELD AND EFFICIENCIES 

St εc 

εi εp 

 CROP YIELD 

Light conversion 
efficiency 

Light interception 
efficiency 

Partitioning 
efficiency 

Total incident 
solar radiation 

Adapted from Zhu et al. (2010) 



CROP YIELD AND EFFICIENCIES 
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Adapted from Zhu et al. (2010) 



Factors affecting this trait: 

•  Speed of canopy 
development and closure 

•  Leaf absorbance 

•  Canopy longevity 

•  Canopy size 

•  Canopy architecture 

AND ABOUT THE LIGHT 
INTERCEPTION EFFICIENCY? 

IACSP95-5000 SP79-1011 

Canopy morphology 

planophile erectophile 



LIGHT INTERCEPTION EFFICIENCY: 
genotypic variation & canopy 
architecture 

Magalhães Filho et al. (2014) 
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WAYS TO IMPROVE SUGARCANE 
YIELD 
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Production situation 

Theoretical Potential Attainable Actual 

Physiological limit 
(crop characteristics) 

Environmental constrains 
(water, CO2, light, 

temperature) 

Agronomic constrains 
(weeds, pests, diseases, 

nutrients) 

Adapted from Moore (2005) 

breeding 

agricultural practices 



By exploring our genetic richness and improving agricultural 
practices, we will be able to increase sugarcane yield. 

TAKE HOME MESSAGE 



Rafael V. Ribeiro | rvr@unicamp.br 

THANK YOU FOR YOUR TIME!  

PhD program in Bioenergy. Join us! 
<http://genfis40.esalq.usp.br/pg_bio/>  


