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Germination monitoring by computer vision

Phenotyping for seed science

Towards a seed phenotyping platform
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Automated  tools based on 
computer vision have been 
developed to provide accurate 
data related to seed germination 
which can be difficult and time-
consuming. Image analyses allow 
clear separation of three steps :

imbibition, radicle protusion and 
elongation. The vision machines 
are now routinely used on several 
species for research purposes or 
seed companies’ requests. 

Vigour testing for seed technology 
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Seed sample

Variety 1

Variety 2

P  =  primed
U  =  unprimed

95% confidence interval

Mean germination times obtained at 20°C 
for 24 seed  lots of tomato from two varieties 
with or without priming. Each sample was 
analyzed on 200 seeds.
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17%  of seed area increase
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89%  of seed area increase

Fr
eq

ue
nc

y 
(%

)

Time for 50% of germination (h)

16 18 20 22 24 26 28
0

10

20

30

40

k=0.7*
s=0.87*

Line 004_20 h Line DZA _20 h

0,2 0,3 0,4 0,5 0,6
0

5

10

15

20

25

30

k=0.16
s=0.03

Elongation speed (mm.h-1) 
after germination (AG)

Line 196_10 h AG Line 092_10 h AG

Fr
eq

ue
nc

y 
(%

)

Imbibition speed (%)

Fr
eq

ue
nc

y 
(%

)

Line 217_0 h

Line 217 _8 h

Line 109_0 h

Line 109_8 h

0 20 40 60 80 100
0

5

10

15

20

25

30

k=-0.61
s=0.26

D
ry

 s
ee

ds
Im

bi
be

d
se

ed
s

Time for 50% of germination (hours)

Line 004_20 h
T50 = 18.3 h

Line 092_10 h AG
0.2 mm.h-1

Line DZA_20 h
T50 = 24.3 h

Line 196_10 h AG
0.5 mm.h-1

Distributions for imbibition, germination and elongation traits of 178 recombinant inbred lines from 
the population RIL4 (Jemalong A17l x DZA 315.16   ) 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.

Menna Barreto Dias P, Brunel S, Dürr C, Huguet T, Demilly D, Wagner M-H, Teulat-Merah B. (2010). QTL analysis of seed germination and pre-emergence 
growth at extreme temperatures in Medicago truncatula. Theoretical and Applied Genetics, in press.

Species phenotyped for their germination traits since 2005, 
represented proportionally to the total seeds analyzed.
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According to the species, each automated germination 
device can analyze up to 1600 seeds simultaneously. 
Accurate and consistent data provided by image analysis 
can be used for modeling plant emergence, advancing 
seed knowledge and testing seed quality. 

X-ray imaging, chlorophyll fluorescence sorting on 
dry seeds, seedling elongation measurements under 
darkness-like conditions and the tools presented here 
are all available on the new platform dedicated to seed 
phenotyping in Angers

Imbibition speed
(% area increase between 8 and 0 hours after sowing)
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Mean germination times (hours)

Var 1 Var 2 Mean

Priming 78 53 70

Control 106 77 94

Mean 91 67
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