Lecture notes (5.1) Feeding, Nutrition and Growth

Nutrition definition:

Series of processes by which organisms acquire and assimilate food for tissue growth and replacing worn and damaged tissues. In aquaculture, the cost of feed represents > 50% of variable operating costs.

Body composition useful in understanding animal requirements

Nutrient classes:

1) Proteins

a. Large organic, nitrogen-containing compounds, long chains of amino acids

b. C=50-55%; H=6-8%, O=20-23%, N=15-18%, S=0-4%

c. In fish, 16% by weight

d. Muscle, enzymes and hormones

e. Remains fairly constant throughout growth

f. Measured as crude protein (N x 6.25)

g. Digestion: gastric (if present) and intestinal proteases

h. Resultant products of digestion = amino acids, peptides, small proteins

i. Acquired by absorptive enterocytes

j. EAA: Arg, His, Ile, Leu, Lys, Met, Phe, Thr, Try, Val

k. Protein requirements vary with:

i. Species

ii. Size

iii. Protein quality

iv. Water temperature

v. Feeding rates

vi. Natural food presence

vii. Non-protein energy

l. protein requirements ~35% for tilapia, 38% for shrimp, 40% for trout and 47% for flounder

2) Lipids

a. Water insoluble organic compounds
b. Soluble in organic solvents such as chloroform
c. Neutral lipids – storage
d. Polar lipids – structural
e. In fish, ~20% by weight
f. Increases during growth
g. Essential fatty acid requirements: trout = 1% 18:3n3, tilapia 0.5% 18:2n6
3) Ash

a. ~4% by weight
b. components of bone, teeth, scales, etc.
c. quite constant during growth
4) Carbohydrate
a. ~1% by weight

b. present as glucose/glycogen in liver and muscle tissue

5) Moisture 

a. ~60% by weight

b. Universal solvent for digestion, absorption etc.

c. Content declines with age and fattiness

d. 100 C for 24 h

6) Vitamins

a. Required for normal growth

b. Fat soluble and water soluble

c. Trout: 

i. 30-50 mg/kg diet vit. E (antioxidant)

ii. 10 mg/kg diet vit. K. (coagulation)

iii. 0.02 mg/kg diet folic acid (carbon metabolism)

iv. riboflavin: 3-30 mg/kg diet (hydrogen transfer)

7) Minerals

a. 20 minerals required for growth

b. Minerals can be obtained from seawter

c. Mineral mix essential for FW diets

d. Important for bone growth, enzymes, osmotic balance and metabolism

8) Essential amino acids

a. Lack of any causes:

i. decreased growth

ii. mortality

iii. body malformation

9) Feed conversion ratio

 Total amount of feed fed

Final fish wt.-initial fish wt. or wt gain between sampling periods

10) Feed types;

a. Wet (50-70% moisture)
b. Moist (35-45% moisture
c. Dry (< 10% moisture
11) Pellet types

a. Compressed (steam pelleting gives dense quick sinking pellet; 16-20% lipid)
b. Expanded (high pressure conditioning in expander; 20-22% lipid; 120 C)
c. Extruded (high water stability; 80-200 C; >30% lipid)
d. Specialty feeds (larval, pigmented, finishing, broodstock, etc.)
12) Feed storage and handling

a. Cool

b. Dry

c. Pest free

d. Sample for each consignment

e. Specialty feeds may require special handling

13) Methods of feeding

a. Hand broadcast

b. Mechanized feeders

c. Demand feeders

d. Automatic feeders

e. Mobile feeders

f. Subsurface feeders

14) Factors affecting feed intake

a. Abiotic

i. Light intensity ans spectrum

ii. Temperature

iii. Waves and other physical factors

iv. Chemical factors (oxygen, pH, salinity, nitrogenous compounds)

b. Biotic

i. Stocking density

ii. Social organization

iii. Predators

iv. Disturbance (human)

v. Feeding rhythms

1. diel

2. tidal/lunar

3. annual

15) Feeding management

FA = (n x TER)/DE

FA = feed allowance (kg/d), n =- number of fish; TER = theoretical energy requirement, DE = digestible energy (MJ/kg).
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