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• Understand & contextualize hemp 
germplasm research, breeding, and 
conservation.
• Acquisition, documentation, 

preservation, distribution, & 
evaluation of diverse genetic resources 
to breeders+researchers
• Capture and distribute novel 

phenomic data, genomic resources, 
and scientific tools

Hemp germplasm collection at PGRU



Cannabis sativa
• < 0.3% THC
• Dioecious
• Diploid (2n=20x)
• Short-day
• Multipurpose

What is hemp?



PuMa
Bialobrzeskie

Cherry Wine

Logan
TJ’s CBD

FelinaSi-1
2022 Cornell Hemp Handbook



Plant Sex:
Female (left), male (center) and monoecious (right)

(Photo credit: Daniela Vergara)



Carlson et al. 2021

Hemp Genetic Diversity



Where has C. sativa been identified?



Hemp is no stranger to the Genebanks!



Germplasm 
Stakeholder 
Survey

USDA Hemp Germplasm 
Stakeholder Survey 2022

N = 790



Status



• Hired hemp breeder, Tyler Gordon (2022) 
• Collected ~180 accessions + germplasm 

increase
• Developed phenotyping handbook
• Phenotyping efforts underway (Field, GH, 

GC)
• Established 6 phenotyping collaborations
• Working closely with many stakeholders to 

develop a common genotyping platform.

Hemp Germplasm Repository Status



Hemp Phenotyping Handbook



Carlson et al. 2021

Hemp Phenotyping Handbook



ARS-PGRU
Collection, increase, 

distribution

USDA-ARS Southern 
Regional Research 

Center:
Fiber phenotyping

USDA-ARS National 
Center for 

Agricultural 
Utilization Research:

Cannabinoid and 
secondary metabolite 

profiling

Alabama A&M 
University:

Morphometric 
phenotyping

Cornell U.
UC-Davis, OSU,

U. Wisc Madison
Cross validation, 

germplasm donation, 
field trials, 

characterization

Phenotyping Pipeline

GRIN-Global



Biology



The Hot Hemp Question 🤔



Cannabinoid biosynthesis



Cannabinoid biosynthesis

B locus
[Bt + Bd alleles]



Toth et al. 2020 GCB Bioenergy DOI:10.1111/gcbb.12667



Type I
Type II
Type III



The Regeneration Question 🤔



Seed increase



Seed increase

×Wind pollination == 
major hurdle for regeneration 
and genetic purity!



Seed increase

Regens must be conducted 
in isolation; time 
consuming & expensive



Seed increase

- collaborators!
- positive pressure?
- 10 µm mesh field cages?



Seed and Pollen Questions 🤔



Nicholas Genna

Germination, dormancy, & pollen



Pollen:

Capture,
Evaluation,
Storage,
Distribution



Hemp pollen
• ~25 µm
• Germinates on 

Brewbaker-Kwack
media

• Sensitive to 
overdrying

• Storage longevity is 
unknown

Brewbaker and Kwack (1963) 
The essential role of calcium ion in pollen germination and pollen tube growth. 

Am. J. Bot. 50, 859-865.



Tony Barraco Evaluating fiber quality
Collaboration with Chris Delhom at SRRC
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