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 Exposing seeds or seedlings to a diluted solution of herbicide 
to assess the level of tolerance.

 Glufosinate (Liberty), Glyphosate (RR or GT), Imazethapyr
(IMI or Clearfield), STS (Chlorsulfuron)

 Typical methods:
 spray
 seed soak
 substrate imbibition 
 combination of methods



 Desirable to have check seeds with and without traits.
 Check seeds indicate whether concentration is correct and  

serve as comparison for classifying seedlings.
 It is common to color code equipment as to herbicide.
 Seedling Evaluation (Volume 4 of AOSA Rules) is typically 

the basis for classifying seedlings as normal or abnormal.
 Categories:

 Normal Tolerant Seedling
 Non-Tolerant (Susceptible) Seedling
 Abnormal Seedling (Tolerant, but not counted)
 Dead



Brassica napus var. napus annual rape, winter rape

Options from Volume 1 of AOSA Rules
Substrates: Between Blotters (B), Towels (T)
Temperature: 20-30oC; 15-25oC
First Count: 3 days
Final Count: 7 days

No specific requirements or Fresh & dormant seed notes 
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 Roundup®: 1o root short, thickened and off-color.  2o 

roots very stubby (if present).  
 STS®: Unifoliate leaves crossed.
 Liberty®: Reduced root development. 

Round up® 
Susc.

STS® Susc.
Round up® Susc. -
spray
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 Round up®: 1o root short, thickened and off-color (brown 
root tip).  2o roots very stubby (if present).  

 Liberty®: Reduced root development, shortened hypocotyl  

Round up® Susceptibles
Liberty® Non-Trait

Images: Midwest Seeds Inc. (SGS)
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Medicago sativa alfalfa

Options from Volume 1 of AOSA Rules
Substrates: Between Blotters (B), Towels (T), Sand (S)
Temperature: 20oC
First Count: 4 days
Final Count: 7 days

Specific requirements : See sec. 6.9c.  
Hard seeds: see sec. 6.2d and 6.9m(6) 



Two methods:

1) Greenhouse Spray
2) Substrate Imbibition (towels, blotters)



Hard seed: 
 May germinate late or not at all.
 Tolerance of hard seed in proportion to rest of 

seedlings?
 Scarify?
Separating Normal from Susceptible Seedlings
 Root development; Where does hypocotyl end? 
Getting Seed for Controls



pre-2008:
 Greenhouse seedling grow-out approved by Executive 

Committee of the North American Alfalfa Improvement 
Conference.

 Tolerant check seed may only be used in the NAAIC 
Standard Test.



 Seed germination flats with drain holes
 Peat-based, potting soil mix, etc.
 20-24oC; >16 hour day length
 200 seedlings per entry per rep, min.
 Four reps, minimum.
 Duration: 4 to 6 weeks from planting.
 Apply 2X field label rate.  Use only Monsanto Roundup 

WeatherMAX® at 2nd trifoliate and then 7 to 10 days after first 
spraying.

From handout by Fitzpatrick, Reisen, and Teuber



Scoring:
 Evaluate when > or =99% non-tolerant check plants have 

symptoms.
 Tolerant: Plants have normal vigor & growth. May have 

temporary chlorosis, … .
 Non-Tolerant: Plants initially exhibit stem tip wilt and 

systemic chlorosis, followed by total collapse, necrosis, and 
death.

 Killed seedlings rapidly decompose amd may become very 
difficult to see within a few days.



 May use blue blotters or rolled towels.  Towels would be 
preferred.

 Four reps of 100 seed.
 Moisten media with WeatherMAX®.  

400 PPM = 1.64 mL glyphosate/2 L water
600 PPM = 2.46 mL glyphosate/2 L water

 Plant and place in 20oC for seven days with light.
 Susceptible seedlings will have reduced root development.  

See AOSA Rules Volume 4: Seedling Evaluation for normal 
alfalfa seedling growth.











Alfalfa Seedlings from Imbibition Test

AbnormalsNon-TolerantNormal



Distinguishing tolerant seedlings from non-tolerant seedlings.

Tolerant Seedlings Non-Tolerant Abnormal



Questionable seedlings of most species and for most herbicide 
traits can be checked with a lateral flow strip.
 Strips can be expensive if purchased in smaller quantities 

and in any case it isn’t usually practical to check many 
seedlings.

Herbicide Tolerance Formula
 # Normal Tolerant                              X 100  

(# Normal Tolerant + # Susceptible) 



 SCST Seed Technologist Training Manual
 SCST HB Working Group’s “Non-Tolerant Seedling 

Web Page” (www.seedtechnology –Resouces)

http://www.seedtechnology/
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