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Introduction Discussion

One of the biggest challenges in aquaculture production is formulating feeds that are suitable for
the species in terms of meeting nutritional requirements for optimal health and growth, while also
being economically and sustainably productive

ODbjectives

The growth performance data supports the hypothesis
 However, this could have been impacted by the limited feed intake and short study

Formulate aquaculture feeds for Atlantic salmon that contain period as larger salmon have a slower growth rates

alternative ingredients that are more environmentally sustainable than
the current commercial standard feeds that are FM and FO based.
Test the effectiveness of alternative feeds based on fish growth
performance and tissue biochemical analysis

Aquaculture production had increased 609% between 1990-2020 and is responsible for 56%
of aquatic food available for direct human consumption!
« Canada’s largest aquaculture export is Atlantic salmon?

The salmon ate less in experimental conditions than in the RAS system they were obtained
from. Reasons for this could include:
« Incomplete smoltification®
* Did not enjoy feed (surviving on reserves, only eating if must)
« Stressed due to different environment?
« Energy reallocation due to sexual maturation®
 About 20% were egg bound upon initial measurements

Aquafeeds
 Aquaculture feeds started with wild less marketable fish, but as the industry expanded, that
caused a stress on fisheries!
*  Primarily fish meals (FM) and fish oils (FO)
Declines in wild fish stocks let to an increase in plant-based sources for feeds, which is also
unsustainable?

Hypothesis

Further biochemical analysis of the tissues could give more insight into growth

Atlantic salmon fed with sustainable feed with have similar growth rates performance and variation between diets

and tissue composition compared to those fed with industry standard

Alternative Feed Sources
 Black Solider Fly Larvae (BSFL)
e High in protein (30-58%), with a similar amino acid profile as FM3
« Consumes decaying matter, quickening nutrient cycles®
Microalgae Biomass
 High in DHA*
Sustainable Fish Meal
*  Grown from aquaculture-agriculture co-cultivation practices®

Results Conclusion

* No significant differences in growth performance between the diets could indicate that the
alternative feeds are viable options to replace current FM and FO based aquafeeds

Table 2 Growth performance of Atlantic salmon (Salmo salar) fed experimental diets for 60 days . . . . .
 However, the results may be reflective of insufficient growth period and feed consumption

Parameters Diet 1 Diet 2 Diet 3 P-value
Initial Weight (g) 2160.6 +286.9 2108.7 £254.3 2075.1 £262.3 0.218
Final Weight (g) 2131.8£229.8 2119.6 £322.3 2024.2 +278.4 0.093

Weight Gain 28.8 £205.4 -10.9 £232.9 50.9 £ 146.3 0.198
Initial Length

Next steps
* Recreating the study with longer grow out period
* Another study to look at full life cycle on alternative feed

* Increasing production and utilizing feed in aquaculture settings

54.7+2.97 54.7+2.56 54.1 +2.86 0.466
(cm)

Final Length (cm) 55.4+3.13 55.5 + 2.63 54.9 +2.93 0.360

Initial Condition

1.3+0.18 1.3£0.18 1.3+£0.17 0.675
Factor (CF)

Final Condition

MethOdS 1.3+0.17 12+0.16 1.240.17 0.685

Factor (CF)

. . . . Visceral Somatic
« 198 Atlantic salmon were randomly assigned among 9 circular tanks (22 fish per tank) 11.3+5.98 12.5 + 8.69 11.3 +5.98 0.864

« After an acclimation period, all fish were PIT tagged Index (VSI)
Hepatosomatic
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* Salmon were weaned onto one of three experimental diets over 6 days

Table 1 Composition of experimental diets and crude protein and lipid content.
Ingredients (%) Diet 1 Diet 2 Diet 3
BSFL 0 20 20
Binder (Corey) 0.3 0 0
Binder (BSFL) 0 0.3 0
Pacu FM 0 12.5 12.5
Whole cell biomass 0 10 15
Standard fish meal 59.25 19.4 13.8
Fish oil 20.3 15.75 15.4
Ground wheat 17.4 19.3 2.5
Vitamin/mineral mix 0.25 0.25 0.25
Special premix (pigment) 2 2 2
Choline chloride 0.5 0.5 0.5

100.0 100.0 100.0

Index (HSI)
Gonadosomatic
Index (GSI)
Spleen Somatic
Index (SSI)
Specific Growth
Rate
Apparent Feed
Intake
Feed Conversion

Ratio

1.1+0.29

3.89+ 6.44

0.27+0.12

-0.02 +£ 0.044

130.2 £56.8

-0.45+4.18

1.1+£0.24

4.97 £10.44

0.29+0.14

0.009 £ 0.0222

174.0 £20.0

-2.15+8.19

0.95 £0.15

3.96 £7.23

0.34 +£0.11

-0.0407 £ 0.0332

113.9 +35.4

4.52 +4.87

0.415

0.922

0.294

0.277

0.247

0.422
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