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% 3 gh quality feediingredients that are eco-
ical, sa

2 and nutritious. This research will lead

to a understanding of how Canada can use
= . Canadian’ingredients. in fish feeds and can continue

\ ' to pr duce top quality fish feed for both domestic
\ ' and export markets.
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AquaNet researchers and sector partners from coastto . . - e —— o

coast are working in collaborative, multidisciplinary

research projects to develop feeds that promote good
growth, healthy fish and excellent quality flesh. These s
current research efforts have been initiated to: ==y
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* maintain health promoting omega 3 and
omega 6 fatty acid levels;

» ease pressures on finite fisheries that supply fish oil and fish meal in feeds;

» optimise healthy diets for traditional and new aquaculture species;

» develop new value-added products for abundant Canadian prairie crops; and

» continue producing safe and nutritious seafood.

The finite availability of fish meal and fish oil has put pressure on fish feed suppliers to find
suitable alternate sources of proteins and oils to be used in fish feeds. The large, readily
available oil seed crop from the Canadian prairies is potentially a cost effective and suitable
source of both proteins and oils for fish feeds.

"We saw the potential that Canada could not only become self-sufficient for fish meal and fish
oil substitutes, but become an exporter to other markets, like Chile;" states Jason Mann,
Director of Purchasing and Nutrition at EWOS in North America. "AquaNet has become
instrumental in providing research funding to bring these ideas to fruition.
This research will benefit both the Canadian aquaculture industry and the
Prairie farmers. The return of investment is very large. When you spend a
dollar on research and we can make the savings even a small percentage
of the feed costs, you have millions of dollars in cost savings."




Early tests using plant derived proteins and oils from
canola, flax and soy beans in the diets of hatchery
reared salmonids showed that with the right formula
the fish exhibited improved ocean survival. This was
the beginning of publicly funded research in Canada
into developing and optimising new feed ingredients
for finfish aquaculture, complementing research car-
ried out by international feed companies. These ini-
tial studies also showed us that we had to increase
our knowledge of the interrelationships between
nutrition and salmon and trout physiology. The
knowledge gaps are even larger for newly cultured
marine species, such as Atlantic cod, halibut, and
haddock on the east coast and sablefish on the west
coast.

AquaNet's research now links academic centres of
excellence across the country with the expertise of
feed companies, innovative culture operators, grain
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marine fish oils with
vegetable sources
such as cold-pressed
flaxseed oil, canola oil,
and/or poultry oil; and
to replace fish meal
protein with alternate

"
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Species

Atlantic Salmon

Chinook Salmon

Summary of preliminary research findings
Initial Findings

Extensive (50-75%) replacement of marine fish oil (MFO) with vegetable oils
and/or poultry oils.
» Canola and flaxseed oils alone or blended with poultry oil can be used
with no impact on growth performance and immune responses
* Incorporating marine fish oils into the finishing diets ensures beneficial
highly unsaturated omega 3 and omega 6 fatty acid levels in flesh
Issues yet to be investigated
* Lipid digestibility
* Impacts on organohalogen levels in flesh
Options
* Vegetable oil enrichment with omega 3 fatty acids
» Genetically improved fish to enhance lipid conversion

Up to 50% replacement of marine fish oils with vegetable oils and/or poultry
oils
« Canola oil can be used with no impact on growth and swimming per-
formance
Issues yet to be investigated
* Immune responses in fish with replacement oils are to be investigated

and oil seed suppliers and government agencies. nutritionally upgraded Species Initial Findings
Researchers have made significant advances in
’ i 9 . Soyb?an and canola ) Sablefish Up to 75% replacement of marine fish oil can be replaced with cold pressed flaxseed oil and/or
understanding the dietary needs of cultured fish and protein products. The tests are designed to deter- poultry ol
developing healthy and cost efficient solutions by  mine the effects of alternative feeds on digestion, - No effect on growth rate, health or feed efficiency
focusing on: immune functions, health, growth, flesh quality and » Flesh organohalogen contaminant and fatty acid levels under evaluation
i , \ the implications for fish health management. Halibut Up to 65% of the marine fish oils can be replaced with vegetable oils and/or poultry oil:
* nutr|t_|onal r?qU"eme_ntS for ti_"e different + No effect on growth rate, health or feed efficiency
species during the different life stages; ——. Uo to 65% of th e fish ol b aced with table oils and) mal fat
= 1 : - - : : addoc p to 65% of the marine fish oils can be replaced with vegetable oils and/or animal fat:
!:Cirerisllgsgsglnesq[ilgee?]tl?li!g):]toiji;he diet, which « Dietary lipid should be 12% for small fish and 15% for larger fish
int utri W . . . . - - If within these parameters, no effect on growth rate, health or feed efficienc
: . Fish S G d According to their Flesh Lipid Content : : y
into the environment; S SR SIS R T L LS A e it * The transport of lipid from predominant storage (liver) to muscle is low (= underlying cause of
* maintenance or improvement of Group Lipid Content Species fatty liver syndrome)
fish health; Cod » Enrichment formulation improvements leading to increased survival of first feeding cod larvae

* eliminating environmental contami-  Lean Fish <1.5% Cod, Haddock Collaborative research under way with INVE on improving enrichment formulations
nants from the fish's diet while - Studies on larvae digestive physiology have shown the importance of lipids during start feeding

maintaining the beneficial fatty Low 2.5 9 Tilapia, Catfish, Turbot Ibmpact of Idlet:;ormulatlon on flesh quality of larger cod has been completed and results are
acids for human health; and eing analyse

» formulating cost effective diets. Medium 5-10% Halibut, Rainbow trout Trout Up to 75 % replacement of marine fish oils with vegetable oils without negative effects on growth
performance
In laboratory and field experiments, differ- Issues yet to be investigated
ent diet formulations have been and con- High 10 - 20% Salmon (Atlantic & Pacific species) . Ianuenc?e vegetab_ie oil substitution on fatty acid profiles . .
» Assessing the ability of novel marine algae to supplement plant oil-replaced diets to ensure

i i Sablefish
tinue to be tested to partially replace highly unsaturated fatty acid (HUFA) profiles in flesh
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