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 !Automated	
  imaging	
  systems	
  at	
  IBG2-­‐JPPC	
  



 !
Opera4onal	
  capacity	
  for	
  non-­‐invasive	
  	
  
phenotyping	
  of	
  whole	
  plants	
  

MAX CAPACITY! SPECIES! EXP. VARIABLES!

 2500!

300!

300!

72 
(1 plant/rhizobox)!

Arabidopsis 
Rosette species!

Arabidopsis 
Small seedlings!

Monocots 
Dicots!

Monocots 
Dicots!

•  Reduced water 
•  Nutrients (N, P) 
•  Temperature 
•  CO2!

•  Reduced water 
•  Nutrients (N, P)!

•  Nutrients (N, P) 
•  Temperature 
•  Osmotic!

•  Nutrients  
•  Reduced water 
•  Soil compaction!



Field	
  phenotyping	
  pla;orms	
  

Field-­‐Bee	
  

Field-­‐Mobile! Field-­‐LiE!

Field-­‐Ship	
   HyPlant	
  



Goals:  

Create a European integrated network 

Provide access to EPPN facilities for the user community 

Develop novel instrumentation for non-invasive methods 

Establish definition of standards 

Duration:  January 2012 – December 2015 

Budget:   5 500 000 €   

EPPN is the first integrated FP 7 EU  

Research Infrastructure project in Plant Sciences 

Grant	
  Agreement	
  
No.	
  284443.	
  

www.plant-­‐phenotyping-­‐network.eu	
  



The	
  EPPN	
  consor4um	
  consists	
  of	
  14	
  Partners	
  



USER	
  
COMMUNITY	
  

DEVELOPER	
  	
  
COMMUNITY	
  

Transna4onal	
  Access	
  

Joint	
  Research	
  Ac4vi4es	
  
Novel	
  Sensors	
  

Good	
  Phenotyping	
  Prac4ce	
  
IT	
  for	
  Phenotyping	
  	
  

FZJ	
   IPK	
   GMGU	
   INRA	
   UNOTT	
   HAS	
   ABER	
  

Networking	
  Ac4vi4es	
  

Key	
  elements	
  of	
  EPPN	
  



Joint	
  research	
  ac4vi4es	
  

Sensor	
  development	
  

Good	
  Phenotyping	
  Prac4ces 	
  	
  

IT	
  for	
  phenotyping	
  

Massonnet	
  et	
  al.,	
  2010	
  

Fiorani	
  et	
  al.,	
  2012	
  



Joint	
  research	
  ac4vi4es	
  

Sensor	
  development	
  

Acquisi4on	
  of	
  2.5D	
  models	
  	
   Hyperspectral	
  imaging	
  

A
B C

Posi4oning	
  systems	
  and	
  automa4on	
  



Joint	
  research	
  ac4vi4es	
  

Good	
  Phenotyping	
  Prac4ces	
  

	
  Reference	
  Experiment	
  

	
  Collec4on	
  of	
  Standards 	
  	
  



IT	
  for	
  phenotyping	
  

	
  Collec4on	
  of	
  details	
  of	
  exis4ng	
  databases,	
  ontologies	
  and	
  IT	
  
infrastructure	
  including	
  capabili4es	
  and	
  implementa4on	
  details	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

	
  Adapta4on	
  of	
  date	
  bases	
  and	
  data	
  and	
  meta-­‐data	
  exchange	
  formats	
  
(under	
  evalua4on	
  ISA-­‐TAB	
  in	
  collabora4on	
  with	
  Transplant	
  

	
  Data	
  pre-­‐processing	
  and	
  visualiza4on	
  tools	
  

	
  

Joint	
  research	
  ac4vi4es	
  

Timing	
  of	
  experiment	
  
Experiment	
  loca4on	
  
Type	
  of	
  growth	
  facility	
  
Light	
  intensity	
  
Light	
  quality	
  
CO2	
  
Roo4ng	
  medium	
  
Nutrients	
  
Air	
  humidity	
  
Water	
  supply	
  
Temperature	
  
Salinity	
  
Seed	
  source	
  
Selec4on	
  protocols	
  
Bio4c	
  interac4ons	
  
Plan4ng	
  density	
  

Minimum	
  Informa4on	
  for	
  Plant	
  Phenotyping	
  Experiments	
  

Poorter	
  et	
  al	
  Func3onal	
  Plant	
  Biology	
  2012	
  



Networking 

Workshops	
  with	
  users	
  and	
  developers	
  

Image Analysis for Biologists 

Round	
  table	
  mee4ngs	
  

Summer	
  schools	
  

Sessions	
  at	
  conferences	
  



Transna4onal	
  Access	
  

FZJ	
   IPK	
   HMGU	
   INRA	
   UNOTT	
   HAS	
   ABER	
  
Digital camera

Thermo camera

Positioning

Identification

Fluorescence camera

Watering

Digital camera

Thermo camera

Positioning

Identification

Fluorescence camera

Watering

Sensitive genotype Tolerant genotype

Well-watered Stressed Well-watered Stressed

Sensitive genotype Tolerant genotype

Well-watered Stressed Well-watered Stressed

Access	
  for	
  23	
  facili4es	
  across	
  Europe	
  

Based	
  on	
  a	
  simple	
  selec4on	
  procedure	
  



How to obtain Transnational Access? 

Step	
  3:	
  Submit	
  an	
  applica4on	
  to	
  the	
  EPPN	
  office	
  

Step	
  2:	
  Contact	
  the	
  plaaorm	
  experts	
  for	
  feasibility	
  assessment	
  

Step	
  1:	
  User	
  selects	
  the	
  plaaorm	
  of	
  interests	
  

Step	
  4:	
  Review	
  and	
  selec4on	
  process	
  -­‐	
  “peer	
  review”-­‐like	
  process	
  

Step	
  5:	
  Nego4ate	
  access	
  



What	
  is	
  included	
  in	
  Transna4onal	
  Access?	
  

For	
  the	
  user:	
  

	
  	
  Access	
  to	
  infrastructure/exper4se	
  not	
  available	
  for	
  the	
  user	
  	
  

	
   	
  Prepara4on/Execu4on/Analysis	
  of	
  the	
  proposed	
  experiment	
   	
  

	
   	
  Logis4cal,	
  technological	
  and	
  scien4fic	
  support	
  	
  

	
   	
  Specific	
  training	
  to	
  perform/analyze	
  the	
  experiment	
  

	
   	
  “Mentoring	
  program”	
  –	
  support	
  by	
  dedicated	
  local	
  staff	
  members	
  

	
  

For	
  the	
  TA	
  provider:	
  

	
  EU	
  covers	
  the	
  opera4ng	
  costs	
  of	
  the	
  phenotyping	
  plaaorm 	
  	
  

	
   	
  Logis4c	
  support	
  of	
  the	
  user 	
   	
  	
  

	
   	
  basic	
  opera4ng	
  costs	
  (u4li4es,	
  consumables...)	
  

	
   	
  personal	
  costs	
  (training	
  of	
  users,	
  opera4ng	
  the	
  plaaorm…)	
  

	
  



Status	
  June	
  2014:	
  
	
  48	
  experiments	
  form	
  18	
  countries	
  
	
  3	
  experiments	
  in	
  review	
  

Transna4onal	
  Access	
  

Ongoing	
  experiments	
  

In	
  review	
  

TA	
  consor4um	
  partners	
  



Transna4onal	
  Access	
  

18	
  plant	
  species	
  were	
  inves4gated	
  

14	
  experiments	
  with	
  Arabidopsis	
  

20	
  experiments	
  with	
  cereals	
  (wheat,	
  maize,	
  rice…)	
  

7	
  experiments	
  with	
  other	
  crops	
  (tomato,	
  canola,	
  legumes…)	
  

2	
  tree	
  species	
  (poplar,	
  spruce)	
  



Transna4onal	
  Access	
  

Major	
  experimental	
  focus	
  abio4c	
  stress	
  	
  

25	
  drought	
  stress	
  

15	
  temperature	
  stress	
  	
  

8	
  nutrient	
  limita4on	
  

9	
  root	
  development	
  

10	
  combina4on	
  of	
  different	
  abio4c	
  stress	
  factors	
  



www.plant-­‐phenotyping-­‐network.eu	
  

Transna4onal	
  Access	
  call	
  is	
  permanently	
  open	
  
for	
  23	
  facili4es	
  across	
  Europe	
  

Several	
  workshops	
  and	
  summer	
  schools	
  
were/will	
  be	
  organized	
  

Standards	
  and	
  protocols	
  will	
  be	
  accessible	
  

Considera4ons	
  for	
  EPPN	
  future:	
  	
  

	
  	
  	
  Infastructure	
  EU	
  program	
  (call	
  in	
  2015)	
  

	
  	
  	
  ESFRI	
   Grant	
  Agreement	
  
No.	
  284443.	
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European Plant Phenotyping Network 

Grant	
  Agreement	
  
No.	
  284443.	
  



HRPPC	
  
The	
  Accelerator	
  

DkPPN	
  


