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Videometer image

Red color = Fusarium
Gray color = grey and black moulds
Brown = barley without moulds 



Videometer Spectral Imaging
Camera

Lens

Integrating 
sphere

LEDs of multiple 
wavelengths

Sample is placed in 
target opening

• LEDs: Stable, durable, large selection, rapidly developing 
technology

• Up to 20 different high-resolution bands acquired 
sequentially in 0.5-1.5 seconds depending on camera

• May be combined with emission filters, backlight, and 
darkfield illuminant



Validation by Carlsberg Research Center:
Comparison between VideometerLab® measurements and the level 

of Fusarium DNA quantified by real-time PCR on batches of seed

Excellent correlation with Fusarium DNA level 
(R2=0,85) 



~200.000 sequences

Metabarcoding workflow

Sample DNA extraction

PCR amplification of ITS1

(ITS1-F/58A2R)

Amplicon 454 sequencing

Data analysis

Fusarium qPCR



Metabarcoded samples
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Summarized

Fusarium qPCR
11 assays for individual Fusarium species, one generic



Wheat seed lots from  ~200 conventional farms at harvest

Cultivar effect

Metabarcoding



Malting barley seeds with visible signs of 
fungal infection

Dorsal Ventral



Single seed infections
F. poae

F. ave/tri

F. gram/cul

Microdochium bolleyi

Pyrenophora teres

Epicoccum nigrum

Didymella exitalis

Cladosporium

Lewia infectoria

Bipolaris eleusines

Alternaria alternata

Phaeosphaeria nodorum

Verticillium dahliae

Shiraia bambusicola

Fungal

Sporisorium
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Single seed Fusarium infection - qPCR
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0.9 0.0 0.3 4.9 0.1 3.2 12.8 0.8 0.3 0.0 0.9 47.0 0.0 22.4 0.0 0.0 6.4
0.0 0.1 7.9 2.7 0.7 2.0 15.0 63.0 1.0 0.1 0.8 3.1 0.1 0.0 0.0 0.0 3.6
0.2 0.1 5.8 3.4 0.1 0.4 0.4 0.1 60.3 24.6 1.4 0.1 0.2 0.2 0.0 0.0 2.7
0.2 0.1 1.0 0.3 0.1 3.3 25.7 0.0 1.8 0.0 35.8 0.3 0.4 8.1 0.0 0.0 22.8

66.7 0.0 0.2 0.6 7.7 17.2 1.2 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 6.3
38.8 0.2 0.2 1.1 25.8 12.3 1.2 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 20.2
16.6 0.4 0.2 0.3 5.9 24.6 31.4 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 20.6
50.7 0.0 0.0 2.4 30.5 5.0 7.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.4
60.9 0.0 0.0 0.3 5.1 17.4 1.3 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 14.8
25.4 0.0 22.1 0.1 38.1 1.7 4.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 8.5
85.3 0.0 0.0 0.6 2.0 5.4 0.3 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 6.3
28.3 0.0 0.6 0.5 51.1 6.9 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.3
55.3 1.1 0.2 1.6 10.4 14.9 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.8
22.6 0.0 0.0 0.7 66.8 2.9 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.5
59.3 0.0 0.1 0.2 12.2 11.8 0.4 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.8
45.8 0.0 1.1 0.4 16.7 19.8 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.5
16.3 0.0 0.1 3.1 0.8 4.9 47.7 0.0 0.0 0.0 0.8 0.0 0.0 0.1 0.0 0.0 26.0
71.7 0.7 0.3 0.9 1.3 5.0 7.3 0.0 0.1 0.0 2.1 0.0 0.1 0.0 0.0 0.0 10.4

73.3 0.0 0.2 0.5 1.1 3.0 2.1 0.0 0.1 0.0 0.1 0.0 3.7 0.0 0.0 0.0 16.0
2.0 0.5 5.0 0.8 3.1 5.1 51.6 0.0 0.4 0.0 0.7 0.1 0.4 0.0 0.0 0.0 30.4

26.1 0.3 0.2 0.3 0.4 1.7 1.1 0.0 0.1 0.0 0.1 0.1 0.1 0.0 0.0 0.0 69.5
72.6 0.3 0.1 0.4 6.8 4.3 1.5 0.0 0.1 0.0 0.0 0.2 1.6 0.0 0.0 0.0 12.3

0.1 78.4 0.4 7.8 0.1 0.7 7.1 0.0 0.1 0.0 2.4 0.0 0.0 0.0 0.0 0.0 2.9
0.0 78.1 0.1 0.6 0.1 8.5 1.6 0.0 0.0 0.0 2.9 0.0 0.0 0.0 0.0 0.0 7.9
0.6 0.4 36.7 10.7 0.2 20.4 9.5 0.0 0.2 0.0 2.7 1.9 0.0 0.0 0.0 0.0 16.7
0.5 0.5 94.8 0.4 0.8 0.7 0.7 0.0 0.0 0.1 0.7 0.0 0.0 0.0 0.0 0.0 0.8
0.4 0.6 0.7 13.4 2.5 26.7 7.9 0.0 0.1 0.0 22.8 0.1 0.0 0.0 0.0 0.0 24.7
0.0 97.0 0.1 0.4 0.0 0.2 0.2 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 1.9

62.9 0.4 0.0 3.5 5.1 8.8 1.4 0.0 0.2 0.0 0.1 0.1 0.0 0.0 0.0 0.0 17.4
78.7 0.2 0.0 0.1 1.2 3.9 0.5 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 15.2
82.0 0.1 0.1 0.8 1.0 7.1 0.6 0.0 0.1 0.0 0.1 0.5 0.0 0.0 0.0 0.0 7.5
26.9 0.3 0.2 1.5 16.4 14.6 17.9 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 22.1

3.7 0.4 0.1 70.2 1.9 7.2 0.9 0.0 0.1 0.0 0.4 0.0 0.0 0.0 0.0 0.0 14.9
22.1 0.1 0.6 1.4 13.0 28.1 1.3 0.0 0.6 0.0 2.5 0.8 0.0 0.0 0.0 0.0 29.5
86.8 0.1 0.3 1.1 0.5 1.2 3.1 0.0 0.0 0.0 0.2 0.4 0.3 0.0 0.0 0.0 5.7
43.0 0.1 45.2 1.5 2.1 1.4 1.8 0.0 0.1 0.0 0.3 0.2 0.0 0.0 0.0 0.0 4.3
72.2 0.2 1.3 0.2 6.8 8.2 2.8 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.9

0.5 57.9 0.3 1.0 12.9 10.8 2.2 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 13.8
0.1 68.4 16.6 1.7 3.5 2.1 0.2 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 7.1
0.2 83.2 0.1 0.2 0.5 1.8 0.2 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 13.9
0.1 70.1 0.1 0.5 0.7 1.7 1.6 0.0 0.0 0.1 0.5 0.0 0.0 0.0 0.0 0.0 24.5
0.1 0.0 0.0 95.6 0.8 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.1
0.0 67.0 14.9 8.1 0.1 0.5 1.1 0.0 0.1 0.0 0.3 0.0 0.0 0.0 0.0 0.0 7.9
0.0 0.0 95.1 0.0 0.0 0.5 0.3 0.0 0.1 3.8 0.0 0.0 0.0 0.0 0.0 0.0 0.1
0.0 0.0 94.8 0.0 0.0 0.0 0.0 0.0 0.1 4.8 0.0 0.0 0.0 0.0 0.0 0.0 0.1
0.0 0.0 96.4 0.0 0.1 0.1 0.0 0.0 0.1 3.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1
0.0 0.1 4.3 0.5 0.4 1.4 1.6 0.0 4.5 84.4 0.0 0.0 0.0 0.0 0.1 0.0 2.6
0.0 0.0 99.7 0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 98.6 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 1.1
0.0 0.2 4.9 0.9 4.8 3.8 4.8 0.0 32.6 40.8 0.0 0.0 0.0 0.0 0.0 0.0 7.2
0.0 0.0 99.4 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4
0.0 0.1 98.1 0.0 0.2 0.1 0.1 0.0 0.3 0.4 0.0 0.0 0.0 0.0 0.2 0.0 0.7
0.0 0.0 99.2 0.0 0.1 0.0 0.1 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 98.7 0.0 0.1 0.0 0.5 0.0 0.3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.2
0.0 0.0 99.0 0.0 0.0 0.0 0.0 0.0 0.1 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.1
0.0 0.0 99.6 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
0.0 0.0 99.1 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.1 0.2 0.0 0.0 0.0 0.0 0.0 97.4 0.0 0.1 0.0 0.0 0.0 0.0 0.0 2.2
0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 98.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4
0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 99.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.3
0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 96.1 0.2 0.0 0.0 0.0 0.0 0.1 0.0 2.4
0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
0.0 0.0 99.5 0.0 0.0 0.1 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
0.0 0.0 99.7 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
0.0 0.0 99.2 0.0 0.0 0.0 0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5
0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.2
0.0 0.0 1.6 1.2 18.3 44.3 9.5 0.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.1
0.0 0.6 1.0 0.0 0.0 69.3 11.3 0.0 0.3 0.1 0.0 0.0 0.0 0.0 0.1 11.9 5.4
0.0 0.2 0.1 0.0 0.0 2.4 95.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9
0.0 0.0 98.8 0.0 0.0 0.7 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 -1.2
0.0 46.8 0.1 0.1 0.0 16.4 22.9 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.7 12.9
0.0 0.0 0.5 4.6 6.1 51.4 22.1 0.0 0.1 0.0 1.2 0.0 0.0 0.0 0.0 0.0 13.9
0.0 0.0 2.3 1.4 0.8 47.9 0.4 0.0 2.9 0.0 0.1 0.0 0.0 0.0 1.4 25.5 17.4
0.0 0.0 2.1 0.1 0.1 9.6 0.3 0.0 0.6 0.0 0.0 0.0 0.0 0.0 76.3 0.2 10.7
0.0 0.0 0.2 0.9 1.5 27.8 48.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.4
0.0 0.0 91.8 0.1 0.0 0.0 0.0 0.0 0.0 6.4 0.0 0.0 0.0 0.0 0.0 0.0 1.7
0.0 0.0 98.3 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5
0.0 0.0 97.5 0.0 0.0 0.0 0.0 0.0 0.1 0.3 0.0 0.0 0.0 0.0 0.0 0.0 2.1
0.0 0.0 99.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7
0.0 0.0 96.8 0.0 0.0 0.0 0.1 0.0 0.1 0.4 0.0 0.0 0.0 0.0 0.0 0.0 2.5
0.0 0.1 94.8 0.0 0.1 0.1 0.8 0.0 0.1 3.6 0.0 0.0 0.0 0.0 0.0 0.0 0.5
0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
0.0 0.0 95.1 0.1 0.0 0.1 0.6 0.0 0.0 3.7 0.0 0.0 0.0 0.0 0.1 0.0 0.5
0.0 0.0 98.2 0.0 0.0 0.0 0.0 0.0 0.1 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.2
0.0 0.1 99.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.4
0.0 0.0 98.3 0.0 0.0 0.0 1.2 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.1
0.0 0.0 99.2 0.0 0.0 0.0 0.1 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.2
0.0 0.0 97.7 0.0 0.1 0.1 0.3 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.2
0.0 0.0 98.6 0.0 0.0 0.2 0.3 0.0 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.5
0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1

Field inoculated samples

Sequences from entire dataset
ID % abundanc
F. avenaceum 38.814835
Pyrenophora  teres 13.932855
F. poae 7.868754
Cladosporium 6.3350191
F. graminearum 5.6560397
Lewia  infectoria 5.2410193
Didymel la  exi ta l i s 4.0651601
Epicoccum nigrum 2.7365175
Microdochium bol leyi 2.5928317
Bipolaris  eleus ines 1.6260415
Alternaria  a l ternata 0.8952025
Fungal (?) 0.8139792
Phaeosphaeria  nodorum 0.6314249
Sporisorium 0.4012329
Shira ia  bambus icola 0.3250396
Vertici l l ium dahl iae 0.3247018
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0.3 0.1 8.0 4.6 0.1 1.0 0.2 0.1 13.1 65.0 1.3 1.6 0.0 0.0 0.0 0.0 4.6
0.0 99.6 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 99.6 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
0.0 0.0 1.8 0.2 0.1 1.2 0.1 91.8 0.7 0.0 0.4 0.3 0.1 0.1 0.0 0.0 3.2

37.4 0.1 0.7 0.8 0.3 1.3 0.6 0.0 22.8 0.1 1.1 3.4 23.7 0.0 0.0 0.0 7.9
0.9 0.0 0.3 4.9 0.1 3.2 12.8 0.8 0.3 0.0 0.9 47.0 0.0 22.4 0.0 0.0 6.4
0.0 0.1 7.9 2.7 0.7 2.0 15.0 63.0 1.0 0.1 0.8 3.1 0.1 0.0 0.0 0.0 3.6
0.2 0.1 5.8 3.4 0.1 0.4 0.4 0.1 60.3 24.6 1.4 0.1 0.2 0.2 0.0 0.0 2.7
0.2 0.1 1.0 0.3 0.1 3.3 25.7 0.0 1.8 0.0 35.8 0.3 0.4 8.1 0.0 0.0 22.8

66.7 0.0 0.2 0.6 7.7 17.2 1.2 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 6.3
38.8 0.2 0.2 1.1 25.8 12.3 1.2 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 20.2
16.6 0.4 0.2 0.3 5.9 24.6 31.4 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 20.6
50.7 0.0 0.0 2.4 30.5 5.0 7.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.4
60.9 0.0 0.0 0.3 5.1 17.4 1.3 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 14.8
25.4 0.0 22.1 0.1 38.1 1.7 4.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 8.5
85.3 0.0 0.0 0.6 2.0 5.4 0.3 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 6.3
28.3 0.0 0.6 0.5 51.1 6.9 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.3
55.3 1.1 0.2 1.6 10.4 14.9 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.8
22.6 0.0 0.0 0.7 66.8 2.9 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.5
59.3 0.0 0.1 0.2 12.2 11.8 0.4 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.8
45.8 0.0 1.1 0.4 16.7 19.8 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.5
16.3 0.0 0.1 3.1 0.8 4.9 47.7 0.0 0.0 0.0 0.8 0.0 0.0 0.1 0.0 0.0 26.0
71.7 0.7 0.3 0.9 1.3 5.0 7.3 0.0 0.1 0.0 2.1 0.0 0.1 0.0 0.0 0.0 10.4

73.3 0.0 0.2 0.5 1.1 3.0 2.1 0.0 0.1 0.0 0.1 0.0 3.7 0.0 0.0 0.0 16.0
2.0 0.5 5.0 0.8 3.1 5.1 51.6 0.0 0.4 0.0 0.7 0.1 0.4 0.0 0.0 0.0 30.4

26.1 0.3 0.2 0.3 0.4 1.7 1.1 0.0 0.1 0.0 0.1 0.1 0.1 0.0 0.0 0.0 69.5
72.6 0.3 0.1 0.4 6.8 4.3 1.5 0.0 0.1 0.0 0.0 0.2 1.6 0.0 0.0 0.0 12.3

0.1 78.4 0.4 7.8 0.1 0.7 7.1 0.0 0.1 0.0 2.4 0.0 0.0 0.0 0.0 0.0 2.9
0.0 78.1 0.1 0.6 0.1 8.5 1.6 0.0 0.0 0.0 2.9 0.0 0.0 0.0 0.0 0.0 7.9
0.6 0.4 36.7 10.7 0.2 20.4 9.5 0.0 0.2 0.0 2.7 1.9 0.0 0.0 0.0 0.0 16.7
0.5 0.5 94.8 0.4 0.8 0.7 0.7 0.0 0.0 0.1 0.7 0.0 0.0 0.0 0.0 0.0 0.8
0.4 0.6 0.7 13.4 2.5 26.7 7.9 0.0 0.1 0.0 22.8 0.1 0.0 0.0 0.0 0.0 24.7
0.0 97.0 0.1 0.4 0.0 0.2 0.2 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 1.9

62.9 0.4 0.0 3.5 5.1 8.8 1.4 0.0 0.2 0.0 0.1 0.1 0.0 0.0 0.0 0.0 17.4
78.7 0.2 0.0 0.1 1.2 3.9 0.5 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 15.2
82.0 0.1 0.1 0.8 1.0 7.1 0.6 0.0 0.1 0.0 0.1 0.5 0.0 0.0 0.0 0.0 7.5
26.9 0.3 0.2 1.5 16.4 14.6 17.9 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 22.1

3.7 0.4 0.1 70.2 1.9 7.2 0.9 0.0 0.1 0.0 0.4 0.0 0.0 0.0 0.0 0.0 14.9
22.1 0.1 0.6 1.4 13.0 28.1 1.3 0.0 0.6 0.0 2.5 0.8 0.0 0.0 0.0 0.0 29.5
86.8 0.1 0.3 1.1 0.5 1.2 3.1 0.0 0.0 0.0 0.2 0.4 0.3 0.0 0.0 0.0 5.7
43.0 0.1 45.2 1.5 2.1 1.4 1.8 0.0 0.1 0.0 0.3 0.2 0.0 0.0 0.0 0.0 4.3
72.2 0.2 1.3 0.2 6.8 8.2 2.8 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.9

0.5 57.9 0.3 1.0 12.9 10.8 2.2 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 13.8
0.1 68.4 16.6 1.7 3.5 2.1 0.2 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 7.1
0.2 83.2 0.1 0.2 0.5 1.8 0.2 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 13.9
0.1 70.1 0.1 0.5 0.7 1.7 1.6 0.0 0.0 0.1 0.5 0.0 0.0 0.0 0.0 0.0 24.5
0.1 0.0 0.0 95.6 0.8 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.1
0.0 67.0 14.9 8.1 0.1 0.5 1.1 0.0 0.1 0.0 0.3 0.0 0.0 0.0 0.0 0.0 7.9
0.0 0.0 95.1 0.0 0.0 0.5 0.3 0.0 0.1 3.8 0.0 0.0 0.0 0.0 0.0 0.0 0.1
0.0 0.0 94.8 0.0 0.0 0.0 0.0 0.0 0.1 4.8 0.0 0.0 0.0 0.0 0.0 0.0 0.1
0.0 0.0 96.4 0.0 0.1 0.1 0.0 0.0 0.1 3.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1
0.0 0.1 4.3 0.5 0.4 1.4 1.6 0.0 4.5 84.4 0.0 0.0 0.0 0.0 0.1 0.0 2.6
0.0 0.0 99.7 0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 98.6 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 1.1
0.0 0.2 4.9 0.9 4.8 3.8 4.8 0.0 32.6 40.8 0.0 0.0 0.0 0.0 0.0 0.0 7.2
0.0 0.0 99.4 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4
0.0 0.1 98.1 0.0 0.2 0.1 0.1 0.0 0.3 0.4 0.0 0.0 0.0 0.0 0.2 0.0 0.7
0.0 0.0 99.2 0.0 0.1 0.0 0.1 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 98.7 0.0 0.1 0.0 0.5 0.0 0.3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.2
0.0 0.0 99.0 0.0 0.0 0.0 0.0 0.0 0.1 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.1
0.0 0.0 99.6 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
0.0 0.0 99.1 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.1 0.2 0.0 0.0 0.0 0.0 0.0 97.4 0.0 0.1 0.0 0.0 0.0 0.0 0.0 2.2
0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 98.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4
0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 99.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.3
0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 96.1 0.2 0.0 0.0 0.0 0.0 0.1 0.0 2.4
0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
0.0 0.0 99.5 0.0 0.0 0.1 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
0.0 0.0 99.7 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
0.0 0.0 99.2 0.0 0.0 0.0 0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5
0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.2
0.0 0.0 1.6 1.2 18.3 44.3 9.5 0.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.1
0.0 0.6 1.0 0.0 0.0 69.3 11.3 0.0 0.3 0.1 0.0 0.0 0.0 0.0 0.1 11.9 5.4
0.0 0.2 0.1 0.0 0.0 2.4 95.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9
0.0 0.0 98.8 0.0 0.0 0.7 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 -1.2
0.0 46.8 0.1 0.1 0.0 16.4 22.9 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.7 12.9
0.0 0.0 0.5 4.6 6.1 51.4 22.1 0.0 0.1 0.0 1.2 0.0 0.0 0.0 0.0 0.0 13.9
0.0 0.0 2.3 1.4 0.8 47.9 0.4 0.0 2.9 0.0 0.1 0.0 0.0 0.0 1.4 25.5 17.4
0.0 0.0 2.1 0.1 0.1 9.6 0.3 0.0 0.6 0.0 0.0 0.0 0.0 0.0 76.3 0.2 10.7
0.0 0.0 0.2 0.9 1.5 27.8 48.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.4
0.0 0.0 91.8 0.1 0.0 0.0 0.0 0.0 0.0 6.4 0.0 0.0 0.0 0.0 0.0 0.0 1.7
0.0 0.0 98.3 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5
0.0 0.0 97.5 0.0 0.0 0.0 0.0 0.0 0.1 0.3 0.0 0.0 0.0 0.0 0.0 0.0 2.1
0.0 0.0 99.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7
0.0 0.0 96.8 0.0 0.0 0.0 0.1 0.0 0.1 0.4 0.0 0.0 0.0 0.0 0.0 0.0 2.5
0.0 0.1 94.8 0.0 0.1 0.1 0.8 0.0 0.1 3.6 0.0 0.0 0.0 0.0 0.0 0.0 0.5
0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
0.0 0.0 95.1 0.1 0.0 0.1 0.6 0.0 0.0 3.7 0.0 0.0 0.0 0.0 0.1 0.0 0.5
0.0 0.0 98.2 0.0 0.0 0.0 0.0 0.0 0.1 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.2
0.0 0.1 99.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.4
0.0 0.0 98.3 0.0 0.0 0.0 1.2 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.1
0.0 0.0 99.2 0.0 0.0 0.0 0.1 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.2
0.0 0.0 97.7 0.0 0.1 0.1 0.3 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.2
0.0 0.0 98.6 0.0 0.0 0.2 0.3 0.0 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.5
0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1



Conclusions
• Metabarcoding is suitable for as studying the microbial 

composition of seeds – our next aim is to study 
gushing

• VideometerLab detects Fusarium on single seeds – in 
agreement with qPCR and NGS

• Seeds generally infected by only one species
• ‘Black’ seeds are mostly Pyrenophora teres
• Videometer Fusarium model may be improved and 

extended to other species e.g. Microdochium
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