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!  “I doubt that the direction of present-day 
seed breeding, selection, and genetic 
manipulation is favorable to the producer 
of high quality vegetables … For most 
crops the vigor and viability of seed grown 
under careful cultural practices of this 
organic production system will far excel 
seeds that are purchased… Seeds are the 
spark of the farm operation…” 

Eliot Coleman 
Maine Organic Farmer & Author 





Mainland U.S. vegetable breeding 
priorities include: 
!  Earliness due to short growing 
season.  

! Cold tolerance to protect against 
early threat of frost.  



Hawaii’s breeding priorities includes: 
! Ability to weather hot, humid tropical 
conditions and warm nights. 
Temperature differential between day 
and night is small.  

! Resistance to diseases due to costs of 
controlling an array of diseases.  

Many mainland varieties are not well adapted to 
Hawaii’s unique weather conditions.  



! Many vegetables originated in tropical 
areas of the continents, such as the 
Fertile Crescent (Mesopotamia), then 
evolved and adapted to colder 
conditions. These include mustard, 
coles, carrot, beets, and others. Need 
to tease our the tropical genes or 
attributes to develop vegetables for 
Hawaii’s unique weather conditions.  





!  Tip burn: High temperatures accelerate 
metabolic rate, affecting water uptake and 
calcium delivery especially to extremities. 
High nitrogen can aggravate tip burn by 
creating Ca:N imbalance. 

!  Early bolting: Result of heat stress. Plants 
think they’re about to die, and will bolt or 
flower to perpetuate itself. 

!  High temperatures: Heat stress increases milk 
(lactose) production, adversely affecting 
taste. 











!  Manoa (Green Mignonette) – Heat-tolerant 
heirloom from the mid-1800’s. Soft leaves 
with juicy crunchy midrib. Compact plant, 
ideal for single serving lettuce. Grown in 
Hawaii for over 100 years. Adapted to tropical 
lowland conditions.  

!  Leopard (Merlot X Dark Green Romaine X 
Flashy Troutback) – Colorful leaf, some 
spotted, with excellent disease resistance, 
including Sclerotinia and Downy Mildew. 
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!  Annual – completes life cycle in one year.  

!  Biennial – requires two years to complete life 
cycle, and will overwinter. Requires cold snap 
or vernalization to trigger flowering. 

!  BUT, some biennials may act as annuals in 
Hawaii. 

!  Examples: SOME kale, carrots, radish, and 
chard varieties, maybe others.    































Carrot Seed 



























Seed Security is Food Security 



!  Hawaii Public Seed Initiative–The Kohala Center 
!  UH CTAHR-Ted Radovich, Jari Sugano, Hector 

Valenzuela 
!  Frank Morton– Wild Garden Seed, OR 
!  Russell Nagata–UH CTAHR Hawaii CES 
!  Ken Bezilla–Southern Exposure Seed Exchange, VA 
!  Gary Cass–Turnip Wagon LLC, Pa’auilo, Big Island 
!  USDA NRCS Plant Materials Center–Glenn Sakamoto 
!  USDA Genetic Resources Information Network 
!  Cooperators – Hawaii School Garden Network, 

GoFarm-CTAHR, Hawaii Island: Lyn Howe, Nancy 
Redfeather, Chris Robb. Molokai: Ellen Sugawara, 
Robin Gorsich, Mark House/Puu O Hoku Ranch. 
Oahu-Ed Otsuji, Poamoho Research Station 




