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PLANTS ARE MAGIC 
BEINGS! 



WHY MAGIC! 
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Your clothes! 
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Your forniture! 



WHY MAGIC! 
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WHY MAGIC! 
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Barbosa et al. (2014) 

Superior calorific power 
determined in each plant part… 
…plants were 5-months-old. 



How: 

•  Take simultaneous 
measurements of light 
energy above and below 
crop canopy and then 
estimate intercepted light; 

•  Harvest plants in a given 
area and estimate 
biomass production; 

•  Repeat above actions 
during the entire crop 
cycle. 

LIGHT CONVERSION 
EFFICIENCY BY PLANTS 
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εc > εc 



LIGHT CONVERSION 
EFFICIENCY BY SUGARCANE 

Magalhães Filho et al. (2014) 

Superior calorific 
power: 17.5 MJ kg-1 

εc = 0.087 or 8.7% 



LIGHT CONVERSION 
EFFICIENCY BY SUGARCANE 

In detail… 

+36% 

Magalhães Filho et al. (2014) 



LIGHT CONVERSION 
EFFICIENCY BY SUGARCANE 

D
M

 (
g 

m
-2

) 
x 

10
3 

PAR (MJ m-2) 
Magalhães Filho et al. (2014) 



Theoretical 
minimum energy 
losses 

LIGHT CONVERSION EFFICIENCY BY 
PLANTS: energy losses in C4 plants 

Solar energy 
100% 
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37.2% 

26.0% 

8.5% 

6.0% or 12.3% (PAR) 

51.3% 

4.9% 
6.6% 
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2.5% 

Outside photosynthetically 
active spectrum 

Reflected and transmitted 

Photochemical inneficiency 

Thermodynamic limit 

Carbohydrate 
biosynthesis 

Respiration 

Adapted from Zhu et al. (2010) 

IACSP94-2101: 
6.26 g MJ-1 x 17.5 MJ kg-1 = 0.1096 ~ 11% 



SUGARCANE PHOTOSYNTHESIS: 
genotypic variation 



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 ROOT GROWTH 
UNDER WATER DEFICIT 
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Marchiori et al. (2014) 
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SUGARCANE ROOT GROWTH 
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IACSP95-5000 IACSP94-2094 

Mild water deficit 

SUGARCANE ROOT GROWTH 
UNDER WATER DEFICIT 



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 


