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We!are!now!entering!another!new!era!in!
genomics!where!high!throughput!sequencing!
technologies!will!make!re-sequencing!of!
genomes!to!examine!allelic!variaNon!affordable!
and!fast,!and!gene!expression!analysis!by!cDNA!
sequencing!will!render!microarray!technologies!
obsolete.!We+will+be+presented+with+
terabytes+of+sequence+informaGon,+
both+from+genomic+and+transcripGonal+
origin,+which+will+need+to+be+given+
funcGonal+meaning.++
�

Furbank!2009!Func!Plant!Biol!36:5�
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RAD,!GBS!etc…�

Rowe!et!al.!(2011)!Molecular!Ecology!20:3499�
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PhenotypingäħĞİĠěďø�
•  The!new!boeleneck!in!this!field!has!become!high+
throughput+physiology+and+phenotyping!or+in+‘9
omics’+terminology,+‘plant+phenomics’.!!

•  This!boeleneck!is!also!apparent!at!the!output!end!
of!plant!biology,!crop!breeding.!!

•  Marker!assisted!selecNon!of!high-yielding!crop!
genotypes!adapted!to!stressful!environments!is!
hampered!by!slow,+oNen+subjecGve+manual+
phenotyping,+requiring+laborious+destrucGve+
harvesGng+across+many+field+environments+and+
seasons.!!

Furbank!2009!Func!Plant!Biol!36:5�

Plant breeders are known for their “feel”: the 
ability to select subtle traits that enhance a 
plant’s performance. 
 …. But with yields of many crops having hit 
plateaus, green thumbs are no longer enough.  
Modern plant breeders need the equivalent of 
a watch-maker’s magnifying glass and 
tweezers to tinker with complex and 
intertwined traits.�

Finkel!(2009)!Science!325:!380�
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InternaNonal!Plant!Phenomics!Network�
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(A)  chemical!screening!
(B)  geneNc!screening!
(C)  chemical!geneNc!screening�

Kolukisaoglu!and!Thurow!(2010)!Plant!Science!178:476�
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“Information about the physiological changes 
in response to drought over time is vital in 
order to identify and characterize the different 
drought-tolerance mechanisms.”�
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Berger!et!al.!(2010)!J!Exp!Bot!61:3519!�
Hartmann!et!al.!(2011)!!
BioinformaNcs!12:148�
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Sirault!et!al.!(2009)!Func!Plant!Biol!36:970�
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•  mùR�ć´kĸNMR,!X-ray!CT,!¾d41÷öĹ�

Iyer-Pascuzzi!et!al.!(2010)!Plant!Physiology!152:1148!�

Tracy!et!al.!(2010)!J!Exp!Bot!61:311�
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Phenomics!in!the!laboratory�

PHENOPSIS:!!!!Granier!et!al.!(2006)!New!Pytologist!169:623!!�



Phenomics!in!the!green!house�

hep://www.lemnatec.com/sites/default/files/applicaNon-sheets/2011/09/23/LemnaTec_PresentaNon_Varna_CMBPS.pdf�

Hartmann!et!al.!(2011)!!
BioinformaNcs!12:148�

Phenomics!in!the!field�
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Jones!et!al.!(2009)!Func!Plant!Biol!36:978�

Phenomics!in!the!field�

Laser!curtain�

Montes!et!al.!(2011)!Field!Crops!Research!121:268–273!� 285ĝĴĞ��ć2òùĥįĴĞĜėĚĶø
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56,110!SNPsâāû130!metabolitesć�ßóGCAć�}ĸ�Qĺ0.72-0.81,!0.6-0.8Ĺ!

Riedelsheimer!et!al.!(2012)!Nature!GeneNcs!44:217�



Phenomics!in!the!forest�

Light!DetecNon!And!Ranging!(LIDAR)!imaging!
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Hosoi!and!Omasa!(2009)!Func1onal"Plant"Biology"36:+998–1005!�
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Phenome!DBù�:!PHENOPSIS!DB!�

•  PHEONPSISć�ßó¤#&ÎèąïArabidopsis!thalianaù
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