High throughput phenotyping of seeds from dry state to young seedlings
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Germination monitoring by computer vision

- M Automated tools based on imbibition, radicle protusion and

- computer vision have been elongation. The vision machines
BN ‘4— developed to provide accurate are now routinely used on several
- . data related to seed germination species for research purposes or
"= ! which can be difficult and time- seed compames requests
B consuming. Image analyses allow 4h Mbanl>snl32h | _38h|
clear separation of three steps :
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Dry seeds

Line 004 20 h Line DZA 20 h Line 09'2 10hAG  Line 196 10 h AG

T50=18.3 h T50=24.3 h 0.2 mm.h* 0.5 mm.h?!

Distributions for imbibition, germination and elongation traits of 178 recombinant inbred lines from
the population RIL4 (Jemalong Al 7+ x DZA 315.16 O ) of Medicago truncatula. Each RIL was
analyzed on 4 x 25 seeds at 20°C. Phenotypic variability was observed for each trait even when parent
lines were close. Two extreme lines are illustrated on the pictures under each distribution chart.
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Mean germmatlon times obtained at 20°C 69,

— vard o varz o Mean - for 24 seed lots of tomato fromtwo varieties B Species phenotyped for their germination traits since 2005,
F:'mtmgl 17086 : ;Z with or without priming. Each sample was [ represented proportionally to the total seeds analyzed.
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[P B . analyzed on 200 seeds. Acknowledgment: We are very grateful to Armand Feutry from
Vilmorin for his contribution to the experiment on tomato.
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Towards a seed phenotyping platform

According to the species, each automated germination X-ray imaging, chlorophyll fluorescence sorting on
device can analyze up to 1600 seeds simultaneously. dry seeds, seedling elongation measurements under
Accurateandconsistentdataprovidedbyimageanalysis darkness-like conditions and the tools presented here
can be used for modeling plant emergence, advancing are all available on the new platform dedicated to seed
seed knowledge and testing seed quality. phenotyping in Angers
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