
The Risks and Rewards of a 
Seed-Based Strategy for the 
Midwest Hazelnut Industry



Benefits of Growing Seed-Based Plants (Seedlings)

• Relatively cheap and easy to grow in a nursery
• Genetic diversity provides resilience and manages risk
• Saving seed from your “best” plants is empowering

• Low capital cost
• No fancy technology or tools required
• Strong culture of seed-saving

But Does It Work?



Growing plants 
from seeds is 

relatively cheap 
and easy 

compared to 
vegetative 

propagation



Genetic diversity provides resilience and manages risk

The risk of 
catastrophic 

loss in 
genetically 

identical clonal 
orchards is real, 
but “diversity” 
alone does not 

provide 
resilience.



BBM eliminated nut yield in 2020 in more than 50% of the 
plants in one of the Midwest’s most diverse orchards. In 
other words, diversity alone isn’t enough.



Seedlings
Ave kernel yield: 404 g/plant
Yield range: 43-745g/plant
Ave kernel wt: 0.51g
Kernel wt range: 0.26-.79g

Northern Blais: 1466 g/plant
Northern Blais range: 1096-2041g/plant

2023
West Madison JPT

70-50 Problem
70% of yield 

comes from 50% 
of the plants



lbs in-
shell

in-shell 
lbs/ac

lbs 
kernel/ac

LaCrosse `19 535 461 152
LaCrosse `20 810 698 230
LaCrosse `21 1252 1079 356
LaCrosse '22 1050 905 299
LaCrosse '23 1728 1490 492



The Challenges of A Seed-Based Approach

• How do we reach minimum average performance 
targets?

• What is the maximum amount of variation that is 
acceptable for given traits?

• What benefit does that variation provide and how do 
we know it provides it?



Half-Sibling Plants



Open Pollinated Plants



Half-Sibling OP Plants - Challenges

• We don’t know a plant is “best” unless grown in multiple locations
• We don’t know the performance of the offspring from a “best” 

plant because those plants have never existed before
• Open pollinated half-sibs will be different every year due to 

different fathers and random chance of recombination
• No way to guarantee minimum performance or maximum 

variation targets



Minimize the Pollen Cloud 
and Test The Progeny



X

Full-Sibling Plants



Full-Sibling Plants - Challenges

• We don’t know the parents are “best” until they’ve been grown at 
multiple locations in replicate (16+ year process)

• No way to guarantee minimum performance or maximum 
variation targets until the offspring have been grown at multiple 
locations (add another 8-10 years)

• Tools to aid parent selection (genomic prediction, markers) and 
minimize numbers of families to evaluate



No One Can Do This Alone



Recommendations - Breeders

• Focus on saving seed from plants validated in replicate at multiple 
locations

• Utilize controlled crosses (full-sibs) to improve probabilities of 
reaching offspring targets

• If possible, genotype your plantings
• Continue looking for the top individual plants (a diverse mix of 

clones may be just as good as a mix of seedlings)



Recommendations - Growers

• Determine a context and reason for growing your plants
• Homesteader
• Land Steward
• Botanist
• Commercial Grower

• Grow progeny families to aid breeders in finding seed lines that hit 
performance targets

• Demand high quality nursery stock



www.midwesthazels.com
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