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PotenXal	
  Benefits	
  of	
  Phenotyping:	
  	
  
	
  

IdenXfying	
  traits	
  early	
  in	
  development	
  
that	
  indicate	
  final	
  potenXal	
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THE	
  TRIPHASIC	
  MODEL	
  OF	
  GERMINATION	
  

Adapted	
  from	
  He	
  et	
  al.	
  2009	
  Proteomics	
  and	
  Liu	
  et	
  al.	
  2013	
  PNAS	
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PHENOTYPING	
  PLATFORM	
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Imbibi7on	
  Rate	
  K	
  (%	
  area	
  increase	
  over	
  Xme):	
  
	
  Areamax(1	
  –	
  e-­‐Kt)	
  =	
  Area(t)	
  

Example	
  SchemaXc	
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PotenXal	
  Benefits	
  of	
  Phenotyping:	
  	
  
	
  

IdenXficaXon	
  of	
  novel	
  elemental	
  
phenes	
  using	
  unique	
  technologies	
  



what is a phene? 

York et al 2013 



high throughput 
phenotyping of root 

architecture in the field 
 

2 min/genotype  
 

25,000 plots/yr 
bean, maize, sorghum, 

cowpea, groundnut, barley 

Shovelomics 



laser ablation tomography 
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laser ablation tomography 

research of Ben Hall 



Zhu and Lynch 2010 

High	
  RCA	
  improves	
  yield	
  under	
  drought	
  

Under	
  water	
  stress	
  in	
  field	
  studies	
  in	
  the	
  USA	
  
and	
  greenhouse	
  mesocosms,	
  high	
  RCA	
  lines	
  had	
  
	
  
-­‐ 55%	
  less	
  specific	
  root	
  respiraXon	
  
-­‐ 340%	
  more	
  roots	
  40-­‐50	
  cm	
  deep	
  
-­‐ 10%	
  greater	
  leaf	
  RWC	
  
-­‐ 43%	
  beKer	
  growth	
  
-­‐ 800%	
  more	
  yield	
  
	
  	
  
	
  

well watered 

RILs with less RCA RILs with more RCA 

well watered 

water stressed 

Seminal	
  root	
  secXons	
  of	
  RILs	
  of	
  
Oh43xW64A	
  differing	
  in	
  RCA	
  	
  



Advances	
  in	
  computaXon,	
  imaging,	
  
detecXon,	
  and	
  roboXcs	
  and	
  
nanotechnology	
  make	
  many	
  
measurements	
  possible	
  



The	
  challenge	
  is	
  to	
  determine	
  which	
  
measurements	
  are	
  valuable	
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