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Smoltification challenges

The 10 diseases or welfare problems in salmon hatcheries

. Increased incidence . Reduced growth Poor welfare . Mortality

* Smoltification strategies:

e Light, temperature, smolt size, intensification
 RAS vs Flow-through 25- Fish Health Report 2021

Sommerset et al., 2022

* Early life stages are sensitive to high temperature/heat

shock, and can lead to deformities I . . B .\ . . - - e

Fin Smolt
Nefro Looser Operc. 108, Deform Water Ulcer probl.

e Spinal Deformities
e 22-24% prevalence (Fraser et al., 2013)
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The importance

Limited resource,
in all animal species

Dietary or
uptake via gills

of dietary phosphorous

Composition of Bone

Amount in bone as
percentage of the total
amount in the body

l Organic ‘?
I\

Calcium 39%

\ Potassium 0.2%
Sodium 0.7%
Magnesium 0.5%

compounds

|\ (mostly collagen) ‘
"\ 33%
\ n

Total inorganic
components  67%

Calcium 99%
Potassium 4%
Sodium 35%
Magnesium 50%

Carbonate 80%

Phosphate 88%

Copyright © 2004 Pearson Education, Inc.. publishing as Benjamin Cummings

Risk factor for deformities.

Spinal deformities

Witten et al., 2005

PO4-P in water

Build-up in water;
eutrophication,
flow-through vs RAS

Weeks

Dissolved phosphate in
water in RAS tanks
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Skretting Trial

Optimal dietary Phosphorus for bone health
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Complete life cycle phosphorus study

Acclimation Part 1 (Freshwater)
2 weeks 13 weeks

Low Phosphorus

Required

Phosphorus Required Phosphorus

High Phosphorus

Low Phosphorus (LP) = 50% less than required P

Required Phosphorus (RP) = NRC levels P

High Phosphorus (HP) = 50% more than required P

Part 2 (Seawater)

~1 year

Required Phosphorus

Required Phosphorus

Required Phosphorus

Smoltification
Vaccinated
Pit tagged

Drabikova et al. 2021, Aquaculture 541, 736677
Drabikova et al. 2022, Aquaculture 532, 738430
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Results - Growth

Growth (g) Condition factor
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LP = Low Phosphorus ALL = Average of all animals
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Results - Bone mineralization

Week 15 Freshwater Week 84 Seawater
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stalning HP = High Phosphorus
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Results - Spinal deformities

Four scenarios Category 3, Progression
1. Recovery B i, Fusion centra i EFF),'FFQQFF),
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Results - Mechanical properties Freshwter
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Re-think Phosphorus

No growth differences identified in all three dietary groups.
Fish fed experimental low phosphorus diet showed less mineralized spines in freshwater phase.

Low phosphorus diet alone in freshwater does not increase the incidence of vertebral deformities
In seawater.

High P diet increases P excretion in kidneys and has no additive benefit in bone mineralisation
nor deformity prevention.

Phosphorus in diet is not the sole causative factor for spinal deformities.
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