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Aquaculture nutrition: a very dynamic research field
> 1000s studies on nutrient requirements of fish and crustaceans

> 300 scientific papers and technical documents on essential amino acid
requirements

> 500 studies or papers on the nutritive value of soybean products (soybean
meal, oil, protein concentrates)

> 500 papers on nutritive value of animal proteins and fats for aquatic
species

> 500 documents on “fish meal and fish oil replacement” over the past two
or three decades.

Interest in the field, effort invested, talent pool, and money are

not lacking and these represent terrific resources/driving forces.




NRC Committee of Nutrient Requirements of Fish and Shrimp (2009-2011)

T Emcaume & e e

NRC 2011
Review of state-of-the-art
Committee reviewed 1000s of papers

Imperfect document and recommendations
represent best effort



Meta-Analysis of Essential Amino Acid Requirements of Fish

Total Main causes of
286 studies rejection:

1) Key piece(s) of
, Relevant information missing in

paper and preventing
249 calculation of parameter(s)
deemed important

. : 2) Insufficient graded EAA

levels (or inappropriate
Suitable design for goal of meta-

109 ' analysis)

3) Poor growth or feed
efficiency achieved in
study

22 fish species
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and Feed Types'

Predicting the content in bio-available nutrjentS"
in diets composed of an mcreasmgiﬂf y
of feed ingredients |




Challenge: Meeting the nutrient requirements of a diversity of species

ranging greatly in weight, fed diets formulated with a wide variety of feed
Ingredients.
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Example: Dietary Phosphorus Digestibility

P apprarent digestibility (%)
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Increasing total P
level
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Dataset; 137 treatments from 22 studies with rainbow trout



No need to reinvent the wheel




The answer is organizing the information at
hand in a sensible way!

Systematic integration of data and mathematical
modelling to analyze this information can be a very
effective way of achieving this.



Contents lists available at ScienceDirect

Aquaculture

Aquaculture

journal homepage: www.elsevier.com/locate/aqua-online

Quantification of differences in digestibility of phosphorus among cyprinids, cichlids,
and salmonids through a mathematical modelling approach

K. Hua *, D.P. Bureau

UG/OMNR Fish Nutrition Research Laboratory, Department of Animal and Poultry Science, University of Guelph, Guelph, Ontario, Canada N1G 2W1
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Knowledge Translation and Transfer (KTT) Efforts
by UG/OMNR Fish Nutrition Research Laboratory

Models (bioenergetics, nutrient-flow, mechanistic) for estimating feed requirement,

FCR, and waste outputs of fish culture operations
(e.g. Cho, 1992, Cho & Bureau, 1998, Bureau et al., 2003; Azevedo et al., 2011)

Models of phosphorus, lipids and starch digestibility for different fish species
(e.g. Hua and Bureau, 2006, 2009a&b, 2010)

Modeling growth trajectory, body composition and nutrient deposition
(e.g. Dumas et al., 2007a&b)

Meta-analysis of studies on fish meal replacement by plant protein ingredients
(e.g. Hua and Bureau, submitted for publication)

Meta-analysis of essential amino acids requirements of teleost fish
(e.g. Salze et al., 2011)

Factorial models of nutrient requirements
(e.g. Tables 5-20 & 5-21 in NRC (2011) Nutrient Requirements of Fish and Shrimp)

Asian Aquaculture Feed Formulation Database

These efforts all involved gathering, compiling, auditing (verifying), integrating

and analyzing data from wide variety of sources




FISH MEAL REPLACEMENT BY PLANT PROTEIN
INGREDIENTS IN SALMONID FEEDS:

TOWARD A META-ANALYSIS OF PUBLISHED STUDIES TAKING INTO ACCOUNT
NUTRITIONAL ADEQUACY, GROWTH PERFORMANCE, AND NUTRIENT
UTILIZATION

Katheline Hua and Dominique P Bureau
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Traditional Approach for Analysis of Data from Trials

Simple Inferential Statistics

Conclusion




Example: Response of Fish to Increasing Levels of a Plant Protein Ingredient
(e.g. SBM) Replacing Fish Meal in the Diet of Rainbow Trout
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Upgrade — Standardization of Independent Parameters

Feed Evaluation Model (Digestible Nutrients — Nutritional Adequacy)
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Upgrade — Standardization of Dependent Parameters:

To Improve Compatibility of Observations from Various Studies and Extract more Objective
and Relevant Information

Parameters (examples):

Body weight (g)
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Data Analysis Based on Simulation using Growth and Nutrient Utilization
Model

(across studies)



Phenotypic & Genomic Information Integration and Analysis System
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Agquaculiure Knowledge Intsgration,
Modeling & Analysis System.
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DATA STANDARDIZATION
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a STANDARDIZED & UPGRADED DATASET

ACADEMIC PARTNERS

- Access to large quantity of high
quality data {audited, standardized,
structured and complete datasef)
for research endeavour

Asian Aquaculture Feed
Formulation Database
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http://aaffd.staging.vehikl.com/ = http://tinyurl.com/AAFFD

http://asianaquafeeddatabase.com/ = True home. Hosted on secure server
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Scope : Species

A AAFFD

C - Asian Aquaculture Feed

/ Formulation Database

>1. Tilapia > 11.
> 2. Pangasius > 12.
> 3. Milkfish > 13.
>4.  Asian sea bass > 14.
> 5. Grass Carp > 15.
> 6. Common Carp > 16.
> 7. Indian major carps (IMCs, 3 species) > 17.
> 8. Clarias spp. > 18.
>9.  Gourami > 19.
>10. Pompano > 20.
> 21.
> 22.

Cobia

Snappers
Groupers
Siganids - rabbitfish
Snakehead
L.vannamei
P.monodon
Macrobrachium
Abalone
Rainbow trout
Sturgeon

Pacu



T Asian Aquaculture Feed

» Formulation Database .
) Nutritional
Specifications

This part of the project involves compiling and generating information on nutrient
requirements and recommended nutritional specifications for a large number of
commercially important aquaculture species in Asia.

This was approached in three different, complementary ways:

1) Reviewing the scientific and technical literature = useful to lay ground-base but
did not really work!

2) Surveying a large number of stakeholders in the Asian feed industry to define
common nutritional specifications = Did not work! Sharing proprietary

information = helping the competition! However, essential “reality check”

3) Advanced nutritional modeling = The only way that worked.
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Nutrient Specification Database

Fish Species _ Target Moisture Level of Feed (%) Stage/Live Weight Range (g)
- - - Get Specifications

Abalone
African-Walking Catfish lrt
Asian Sea Bass
glsgiZTlger 2UIILLE Short Name Unit Restriction Type Value
Common Carp .
Freshwater Prawn H20 e Standard
Gourami
Grass Carp cP % Min.
Groupers
IMC Catla LIPID % Min.
IMC Mrigala
IMC Rohita CF % Max.
Milkfish
Pacu ASH % Max.
Pangasius
Pompano
Ramnbow Trott NFE % Max.
Siganids -
SPADGB Meutral Detergent Fiber NDF % Max.
SPAOT Acid Detergent Fiber ADF % hax.

URL: http://www.asianaquafeeddatabase.com/




