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Introduction

• The State of Hawaiʻi ranks #8 is U.S. aquaculture (2017 Census of Agriculture)

• Hawaiʻi aquaculture sales in 2021: $79.7 million (2022 NASS,USDA)

• Algae: $36.7 million
• Ornamentals: $3.62 million
• “Other”: $39.3 million
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Commercial feeds support the production 
of aquaculture products worth ±$40 million?

• Hawaiʻi county is a top aquaculture producer: #3 in the country



https://www.nass.usda.gov/Publications/AgCensus/2017/Online_Resources/County_Profiles/Hawaii/
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The Big Island is a national 
leader in Aquaculture, we 

should praise the 
achievement more often.

https://www.nass.usda.gov/Publications/AgCensus/2017/Online_Resources/County_Profiles/Hawaii/


Least cost approach 
in feed formulation

• Animals in intensive aquaculture 
are farmed using commercial 
feeds

• Ingredients need to fulfill three 
requirements:

a) Nutritional quality (good to high, 
right mix of nutrients)

b) Availability (high, enough to sustain 
the industry)

c) Cost (low)
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Aquafeed ingredients 
research in Hawaiʻi

Oceanic Institute
• In 2012 published manuals for the 

manufacture of tilapia feeds using local 
ingredients (CTSA, USDA)

• Abalone feed formulation (CTSA, USDA)
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https://repository.library.noaa.gov/view/noaa/41174

https://repository.library.noaa.gov/view/noaa/41174


Oceanic Institute
• In 2014, 17 ingredients from 

Oahu and the Marshall 
Islands tested for tilapia feeds 
(94% local ingredients) (CTSA, USDA) 

• In 2017, 30 ingredients were 
tested for use in shrimp feeds 
(CTSA, USDA)

8http://www.ctsa.org/news/development_of_practical_local_feeds_to_support_sustainable_aquaculture_in

http://www.ctsa.org/news/development_of_practical_local_feeds_to_support_sustainable_aquaculture_in


Aquafeed.com
• In 2018, a supplemental 

tilapia feed made with fish 
processing waste to replace 
up to 50% of dietary protein  
(S-K, NOAA)

Hawaii Feed & Fertilizer 
LCC
• In 2020, local fishmeal plant 

using fish processing waste  
(S-K, NOAA)
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UH Hilo

• In 2016, up to 15% of total feed weight 
from defatted Haematococcus
pluvialis successfully tested in Seriola 
rivoliana (kanpachi) (PBARC, USDA)



OI and UH Hilo
• In 2018, two tilapia feeds made with low and high fat content (>50% locally sourced ingredients) (CTSA, USDA)

• Two sinking feeds and two floating feeds for moi were tested (CTSA, USDA)

• First feeds made at the OI feed mill in Hilo
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García-Ortega and Ju, 2018



UH Hilo and CTAHR
• In 2020 reported 75% replacement of FM, 

SPC and FO by algal meals (Spirulina, 
Schizochytrium) in feeds for tilapia       
(PBARC, USDA)

• That is 61% of total feed weight
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CTAHR and UH Hilo
• In 2021, yeast made with papaya waste 

was tested in feeds for tilapia (CTSA, USDA)

• Up to 25% of FM can be replaced by yeast

• That is 12% of the total feed weight



Current work

• Double-hydrolyzed black soldier fly larvae meal 
(CTAHR and UH Hilo)

• Seaweed extracts, whole seaweed meals              
(Ocean Era)

• Economic feasibility of aquaculture feeds in Hawaiʻi 
(Hawaii Sea Grant and CTSA) 

• Locally made abalone feeds                                     
(UH Hilo and Big Island Abalone)
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Are we there yet?

• Adequate nutritional quality in some local 
ingredients 

• Availability is still a challenge                        
(limited agriculture production in Hawaiʻi)

• Lack of feedstuffs processing (e.g. drying, grinding) 

and storage facilities 

• Cost of ingredients may still be high                
(need for Ag grade products e.g. Spirulina)

• Keep in mind manufacturing commercial 
aquafeeds is a business!
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Thanks to our collaborators and funding agencies

17



Mahalo for your 
attention

Armando García-Ortega, Ph.D.
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