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Aguaculture Feed Ingredients
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ARTICLE INFO ABSTRACT
Article history: Half of the seafood consumed globally now comes from aquaculture, or farmed seafood. Aquaculture therefore
Received 10 November 2015 plays an increasingly important role in the global food system, the environment, and human health. Traditionally,
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aquaculture feed has contained high levels of wild fish, which is unsustainable for ocean ecosystems as demand
grows. The aguaculture industry is shifting to crop-based feed ingredients, such as soy, to replace wild fishas a
feed source and allow for continued industry growth. This shift fundamentally links seafood production to terres-

Keywords: trial agriculture, and multidisciplinary research is needed to understand the ecological and environmental health

Agriculture implications. We provide basic estimates of the agricultural resource use associated with producing the top five

Aquaculture crops used in commercial aquaculture feed. Aquaculture's environmental footprint may now include nutrient

Environmental health and pesticide runoff from industrial crop production, and depending on where and how feed crops are produced,

Mutrition could be indirectly linked to associated negative health outcomes. We summarize key environmental health re-

gﬂiﬂ{ﬂ:;b_l_t search on health effects associated with exposure to air, water, and soil contaminated by industrial crop produc-
ust ai nability

tion, Our review also finds that changes in the nutritional content of farmed seafood products due to altered feed
compasition could impact human nutrition. Based on our literature reviews and estimates of resource use, we
present a conceptual framework describing the potential links between increasing use of crop-based ingredients
in aquaculture and human health. Additional data and geographic sourcing information for crop-based ingredi-
ents are needed to fully assess the environmental health implications of this trend. This is especially critical in the

context of a food system that is using both aguatic and terrestrial resources at unsustainable rates.
© 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http: //creativecommons.org/licenses,/by-nc-nd /4.0/).




1. Environmental Footprint
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2. Environmental Health Impacts of

Industrial Crop Production

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

e Nitrates in water

e Pesticide exposure
— Occupational

— Fence-line communities
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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
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Trends

* Finishing feeds
e Alternative ingredients:
— Algae
— Yeast
— Camelina sativa

— |nsects
— FeedKind



Global Crop Use

Calorie Delivery Fraction

calories delivered to the food system per calorie produced
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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

@ JOHNS HOPKINS
CENTER for A LIVABLE FUTURE



Collaborators

Johns Hopkins Center for a Livable Future

e Dave Love, Bob Lawrence, Keeve Nachman

McGill University
e Graham MacDonald

Institute on the Environment, Univ. of MIN

 Paul West, Peder Engstrom

@ JOHNS HOPKINS
CENTER for A LIVABLE FUTURE



=

v

For More Information:

cli@jhsph.edu

www.jhsph.edu/clf
www.livablefutureblog.com
W @livablefuture
Ed www.facebook.com/LivableFuture

JOHNS HOPKINS

CENTER for A LIVABLE FUTURE

jfry3@jhu.edu
@jfry27







Aguaculture Feed
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