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Why do we need diverse germplasm? 

Resistance/tolerance to new and emerging diseases 

Resilience to heat, cold, draught, flood  

Variety of shapes, sizes, colors 

Perception of flavor quality  

Renewed interest in niche markets (growers and seed suppliers) 
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Where to go for “lost” varieties or new varieties  

 

 

 

 

  

Getting resources from 

living collections 

 

    NPGS 

    OSSI 

 

 

Maintaining the integrity of 

a variety (vs creating a 

new variety as in hacking 

hybrids) 
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Where do we look for sources of genetic 
variation available to the public? 

Ex Situ collections 

Germplasm is a collection of genetic resources.  Germplasm is living 
tissue from which new plants can be grown. It can be a seed or 
another plant part – a leaf, a piece of stem, pollen or even just a few 
cells that can be turned into a whole plant. 
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https://www.ars-grin.gov/npgs/ 
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Example of Crop-Specific Germplasm Repository (TGRC): 
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What do centers do?  Seed amplifications  
Example of Germplasm Repository Functions (TGRC)  

Presentation Credit: Dr. David Francis, The Ohio State University 



Example of Germplasm Repository Functions (TGRC): 

amplify, store and distribute 

 Seed storage Seed cleaning  

 Distribute 
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Searching by 

 

Taxonomy 

 

Characteristics 

 

Origin 

 

Name 

 

PVP Status (including expired) 

Germplasm Resource Information Network (GRIN) 

National Plant Germplasm System (NPGS) 
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Searching for Heirlooms 

 

Examples (using C Male’s description): 

Commercial Heirloom 

 Gold Ball (Livingston’s) 

 

Family Heirloom 

 Brandywine  

(Sudduth/Quisenberry) 

 

Created Heirloom 

 Green Zebra 

 

Mystery Heirloom 

 Ananas Noire 

Alexander 

Livingston 
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Black Cherry is also available at 

the TGRC where the focus is on 

the gene conferring the “black” 

fruit character 
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Take home message:   

 

You will need to use different search strategies to find what 

you are looking for (and, it is probably there, though finding it 

may require persistence). 

 

The USDA’s National Plant Germplasm System Collection 

Contains: 

 

5,880 Tomato Accessions 

4,863 Pepper Accessions 

3,790 Corn Accessions (from just the U.S.) 

etc.. 
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A source of new material without “IP” 

 

Open Source Seed Initiative http://osseeds.org/seeds/  
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Open Source Seed Initiative http://osseeds.org/seeds/  
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Once you’ve found that special variety (lost Heirloom or 

new) , how do you maintain genetic purity?  

 

(Distinct, Uniform, and Stable features of a cultivated type) 

 

 

Important Considerations: 

 

Reproductive biology of the plant (relative degree of 

inbreeding and outbreeding) 

      Flower structure 

      Self-incompatibility  

 

Pollen dispersal (wind, insect) 
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Corn is “monoecious”: there are 

separate male and female flowers on the 

same plant (enforces out-breeding) and 

bagging is used to preserve integrity 
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Other examples of bagging 
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diatex.com agrotextile 

bluemaize.net 

Jill Henderson (c) 
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Seed cleaning 
Drying tomato seeds 

Packing 
Storage 

Treat seed to 
minimize spread of 
seed-borne 
pathogens (viruses 
and bacteria). 
 
Acid (HCl), Bleach, 
TSP, heat… 
 
Storage: Dry and 
Cool; exclude 
rodents and insects 
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Conclusions: 

There are readily available sources of germplasm (old and new) 

 

Knowing something about the botany (flower structure, mating 

system, etc…) of your crop is important to preserve the integrity of a 

variety.  If outcrossing is a possibility, use bags or screens to exclude 

outcrossing. 

 

Hands-on Session: 

Harvest seed at physiological maturity 

 

Seed treatment may be important for reducing seed-borne diseases 

 

Proper seed storage (dry and cool) is important 

 

May need to protect seed from rodents and insects  
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Questions, 

comments, 

discussion? 
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Dr. David Francis 

The Ohio State University 

francis.77@osu.edu  


