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Introduction 

Objective 
•  Characterize the changes in physiological 

and spectral reflectance traits that have 
occurred with breeding advancements 



Experimental Design	
  
•  Dryland and Irrigated  
•  Manhattan, KS  
•  2010 - 2012 

–  60 Group III cultivars 
–  54 Group IV cultivars 
–  Releases from 1920’s - 2010 
–  Randomized Complete Block Design 
–  4 replications 
–  Four-row plots 

•  3.4 m long 
•  spaced 76 cm apart 

Materials and Methods 



Traits measured 
•  Yield 
•  Maturity 

•  Lodging  
•  Height  
•  Chlorophyll content (Chlor) - Minolta SPAD 502 meter 
•  Canopy temperature (CT) - Flir Bcam infrared camera 
•  Spectral Reflectance 

•  ASD Field Spec 3 spectroradiometer 
–  350nm-2500nm 

•  2151 individual bands 
•  2 readings per plot 

–  1m above canopy 
–  ± 2 hours of noon 
–  Cloudless, sunny days 
–  Each reading mean of 10 scans 
–  From R1-R6 

•  Spectra reduced from 350nm-2500nm 
•   to 400nm-1310nm (910 bands) 
–  Eliminate noise (Naes et al., 2004) 

•  Formed 10nm band regions (Lin et al., 2012)	
  

Materials and Methods 
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Introduc>on	
  	
  

Cellular	
  leaf	
  structure	
  and	
  its	
  interac>on	
  with	
  visible	
  and	
  infrared	
  radia>on	
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Wavebands	
  (nm)	
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   1245	
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MGIII	
  

Gen	
   19	
   10.18**	
   17.33**	
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   3.89**	
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Env	
   5	
   18.26**	
   11.01**	
   8.68**	
   8.26**	
   45.06**	
   38.91**	
   40.82**	
   36.37**	
   14.89**	
   28.29**	
   23.57**	
  

Gen	
  x	
  Env	
   95	
   3.32**	
   3.53**	
   3.15**	
   3.51**	
   2.11**	
   1.99**	
   1.85**	
   1.74	
   1.51	
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Spectral	
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Mean	
  spectral	
  response	
  curves	
  of	
  MGIV	
  genotypes.	
  Wavebands	
  are	
  10nm	
  
intervals	
  and	
  reflectance	
  is	
  the	
  percentage	
  of	
  a	
  white	
  reference	
  panel.	
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•  More recently released cultivars had higher yields, 
higher leaf chlorophyll contents, lower canopy 
temperatures, lower reflectance values in the VIS and 
red-edge spectra portions and higher values in the NIR 
portion of the spectra than earlier released cultivars.  

•  Canopy temperature and canopy reflectance 
measurements accounted for a large portion of 
variability in seed yield among genotypes. 

•  However, CT and some regions of the spectra can 
reflect cultivar variation in maturity, lodging and 
height. 

•  Attempting to build upon these results to develop 
applications in high throughput phenotyping. 

Conclusions 
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