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1. Development of a digital imaging system.

2. Sequential imaging.

3. Examples from digital image capture studies.

Digital imaging



High vigor Low vigor

Digital imaging

Initially we were interested in measuring seedling growth 
rate as a measure of seed vigor in small -seeded crops.



Develop an alternative to the slant board test

Used to measure radicle length by hand. 

Time consuming for the analyst. 

Digital imaging



Flat bed scanner system

Digital imaging



Transparent germination medium

Blotter paper Membrane

Digital imaging



Digital imaging

Seed scanning



Petunia

Seedling length 

5.0 mm

Digital imaging



Lisianthus

Seedling length 

2.5 mm

Digital imaging



Impatiens

Seedling area 

Digital imaging



Flat bed scanner system

Sequential imaging

Sequential imaging allows images 
to be captured and saved 
every hour.

Studies :

1. Seedling growth rate.

2. Time to radicle emergence.

3. Imbibition patterns.



Sequential imaging

Petunia

Click on image for movie



Impatiens
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Sequential imaging



Sequential imaging

Impatiens

Click on image for movie



Early seedling growth in 
impatiens

Seedling morphology



Adventitious 
roots

Shoot meristem

Hypocotyl

Radicle

Collet

Testa

Seed vigor
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Physiological Dormancy

Growth potential in embryos with endogenous 
physiological dormancy can be measured by 
their seedling growth over time.

Eastern Redbud ( Cercis canadensis)



Physiological Dormancy
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Physiological Dormancy



Hours after imbibition
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Physiological Dormancy



Hours after imbibition
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Physiological Dormancy

0.21 mm per hr 0.215 mm per hr



Physiological Dormancy

Seed cap (operculum)



Seed cap (operculum)

Physiological Dormancy

Click on image for movie



Physiological Dormancy

Hilum

Cap

Radicle

Seed coat

Endosperm

Two step germination ðtesta rupture / endosperm rupture

Cap

Radicle

Endosperm

Testa rupture

Cap
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Palisade layer

Macrosclerieds

Physical dormancy is established and maintained by the 
outer palisade layer.

Physical Dormancy



Honeylocust (Gleditsia triacanthos)

Physical dormancy can be relieved by Scarification:

ÅPhysical ðfile through seed coat

ÅHot water

ÅConcentrated sulfuric acid

Physiological Dormancy



Time (Hours)

1 5 10 15 20 25 30 35 40 45 50

S
e
e

d
 s

iz
e
 i
n
c
re

a
s
e

 (
 c

m
2

)

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4

1.5

Acid 30 min 

Acid 60 min 

Acid 120 min 

Acid 180 min 

Acid 120 min 

Physical 

Hot water 

Scarification 

Physiological Dormancy



Acid
Scarification

Physical
Scarification

Water uptake in honeylocust seeds

Physiological Dormancy

Click on image for movie



Water uptake in honeylocust seeds

Physiological Dormancy

Physical
Click on image for movie



Micropyle

Hilum Acid treated

Physiological Dormancy


