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Aquaculture Feed Ingredients 
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1. Environmental Footprint 



2. Environmental Health Impacts of 
Industrial Crop Production 

• Associated with environmental health risks 
for workers, their families, and communities 

• Nitrates in water 
• Pesticide exposure  

– Occupational 
– Fence-line communities 

 



3. Implications for Human Nutrition 

• Reducing or eliminating 
FO in feed changes ratio 
of omega-3/6  

• High value fish prized 
for omega-3 content are 
getting FO 



Trends 

• Finishing feeds 
• Alternative ingredients: 

– Algae 
– Yeast 
– Camelina sativa 
– Insects 
– FeedKind 

 



Global Crop Use 

Image source: University of MN Institute on the Environment 



World Animal Protein Production, 1950-2011 
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Conclusions 

• All global systems are limited, aquatic and 
terrestrial 

• Fed aquaculture will continue to compare 
favorably to terrestrial animal production in 
terms of crop-based feed use and env. footprint 

• Demand for these ingredients growing globally: 
fish, poultry, pork 

• Important considerations due to desire to scale 
up 
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Aquaculture Feed 

• Key input 
• Proportion of aquaculture 

using commercial feed 
increasing  

• Effort to reduce proportion 
of fishmeal and fish oil in 
feeds 

• Other ingredients include 
crops, rendered animal 
products, insects, etc. 
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