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1. Introduction

Aquaculture Nutrition is now a clear, specific field in the aquaculture 

sector/science: there is even a special journal, Aquaculture Nutrition

Dr. Roy Palmer: “every other scientist that I meet is an aquaculture 

nutritionist”

 Because feed is still the most expensive input

 (50-70% in semi-intensive and intensive systems).



Importance of feeding

 Complement natural production

 Increase production and productivity of fish farms

 Predictability of production

 Reduction of the production cycle

 Healthier fish

 Possibility of nutritional fortification

Is the cost of feed 

justified for 

tilapia/African catfish 

farming?

1. Introduction (cont’d)



2. Aquaculture Nutrition: Opportunities and 

Challenges

- Positives changes in aquaculture 

nutrition can affect the entire industry

FCR Prod. Cost 

Make fish more affordable to feed the world

- To indirectly feed people by directly 

feeding the fish

Feed Fish Humans



Quality Data & Relevant Information

2. Aquaculture Nutrition: Opportunities and 

Challenges (Cont’d)



Quality control on data available???

2. Aquaculture Nutrition: Opportunities and 

Challenges (Cont’d)



Formulation

Ingredients

Processing

Novel / ”sexy” 

(insect meal, SCP)

Non-conventional (HPSFM, 

concentrates, etc.)

Conventional (maize, 

soybean, fishmeal, etc.) 

Nutrient requirements

Digestibility

Species + Life stage

Extrusion

Pelleting

Database + Software

Commercial Vs farm made

Lot of Data !!!

No regulatory framework for the 

certification of aquaculturist (fish 

nutritionist versus human nutritionist)

Predatory publications (industry, 

scientists, journals)

Non optimum statistics

 Exaggerated conclusions

Quality Assurance on Data? 

2. Aquaculture Nutrition: Opportunities and 

Challenges (Cont’d)



18 years

3. Nutrient requirements of fish



Most of the experimental variable in aquaculture nutrition are quantitative 

Ex: level of protein (0%, 5%, 10%, 15% and 20%)

 The right statistics to be used is the polynomial procedure

3. Nutrient requirements of fish (cond’t)



3. Nutrient requirements of fish (cond’t)
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y = -240.3x2 + 294.2x + 125.16
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Vitamin level-max = 0.61 mg/kg diet

Multiple comparison test Regression analysis

3. Nutrient requirements of fish (cond’t)



Regression analysis

3. Nutrient requirements of fish (cond’t)



A lot of Data is very good !

But need to know how to sort them out !

Consider “Quality Data & Relevant Information”!

3. Nutrient requirements of fish (cond’t)



Consolidation of data and information on requirements, 
ingredients, diets and feeds

Annual (and not every 2 

decades)

National or regional (not 

just the US)

ISFNF should have a data 

section with metadada

More nutritional modeling

3. Nutrient requirements of fish (cond’t)



For each group:

From where do you get the data you use for feed formulation?

3. Nutrient requirements of fish (cond’t)

Team Work 1 (3 min)



4. Databases

Nutrient requirements of fish



4. Databases

Nutrient requirements of fish (cont’d)



4. Databases

Nutrient requirements of fish (cont’d)



4. Databases

Nutrient requirements of fish (cont’d)



4. Databases

Nutrient requirements of fish (cont’d)



4. Databases

Nutrient requirements of fish (cont’d)



Team Work 2 (15 min)

What are the nutrient requirements of 

tilapia at different stages?

I. Starter (group 1)

II. Fry (group 2)

III. Pre-grower (group 3)

IV.Grower (group 4)

V. Finisher (group 5)

VI.Broodstock (group 6)

Expected results

1. Crude protein

2. Digestible crude 

protein (DP)

3. Crude lipid

4. Digestible crude 

lipid

5. Digestible crude 

lipid

6. Gross energy

7. Digestible energy

8. DP/DE ratio

9. Lysine

10.Methionine

4. Databases

Nutrient requirements of fish (cont’d)



4. Databases

Ingredient composition



4. Databases

Ingredient composition (cont’d)

Team Work 3 (10 min)

Each group:

Choose an ingredient 

abundant in your country 

and provide its nutrient 

composition

Expected results

1) Crude protein

2) Digestible crude protein 

(DP)

3) Crude lipid

4) Digestible crude lipid

5) Gross energy

6) Digestible energy

7) Lysine

8) Methionine



5. Fish Feed Formulation



5. Fish Feed Formulation (cont’d)



5. Fish Feed Formulation (cont’d)



5. Fish Feed Formulation (cont’d)



5. Fish Feed Formulation (cont’d)



How to formulate tilapia diets

5. Fish Feed Formulation (cont’d)

INGREDIENTS INCLUSION

Fish meal (70% -
Danish) 15

Gluten (corn) 8

Soybean meal (48 
solv) 20.9

Corn (7.5% CP) 29.8

Wheat bran 16

Tapioca/sago flour 0

Palm oil 1

Fish oil 1.5

Dicalcium Phosphate 2

Trace mineral premix 2

Vitamin C 0.15

Vitamin premix 0.75

Lecithin - Soy (70%) 0.5

DL-Methionine 0.25

L-Lysine 0.15

TOTAL 100

DM% 89.37

Ash% 7.38

GE MJ/kg 18.12

DE MJ/kg 11.62

CP% 31.50

Dig CP% 27.60

Lipid% 7.88

Fibre% 3.21

LOA (18:2n-6)% 1.04

LNA (18:3n-3)% 0.11

ARA (20:4n-6)% 0.04

EPA (20:5n-3)% 0.21

DHA (22:6n-3)% 0.47

Total n-3% 0.78

Total n-6% 1.08

n3:n6 0.73

Total phospholipid% 2.58

Cholesterol% 0.08

Astaxanthin (mg/kg) 0.00

Arginine% 2.13

Histidine% 0.79

Isoleucine% 1.38

Leucine% 3.09

Lysine% 1.94

Methionine% 0.90

M+C% 1.12

Phenylalanine% 1.57

P+T% 2.77

Threonine% 1.29

Tryptophan% 0.35

Valine% 1.53

Ca% 1.33

Available P% 1.10

COST/kg 0



Each group: Formulate a diet for each life stage of tilapia

5. Fish Feed Formulation (cont’d)

I. Starter (group 1)

II. Fry (group 2)

III. Pre-grower (group 3)

IV. Grower (group 4)

V. Finisher (group 5)

VI. Broodstock (group 6)

Team Work 4 (15 min)



6. Feed Preparation



6. Feed Preparation (cont’d)



6. Feed Preparation (cont’d)



6. Feed Preparation (cont’d)



6. Feed Preparation (cont’d)



6. Feed Preparation (cont’d)



6. Feed Preparation (cont’d)



6. Feed Preparation (cont’d)



6. Feed Preparation (cont’d)



6. Feed Preparation (cont’d)



6. Feed Preparation (cont’d)



7. Feeding



7. Feeding

Feeding table



Discussion (Q&A, comments)



Survey



Thank You

In partnership with


