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Temperatures

The Atlantic salmon is a cold-water fish
There are biological limits for temperature tolerance

Higher temperature speeds up development and growth

Known from mammals and birds that temperature is perhaps the
most potent teratogenic factor (i.e. induces malformations during

embryonic development)

Warm water was used both in egg incubation and in juvenile

rearing in salmon production
— Egg incubation at 10-12-14 °C
— First feeding at 15-16 °C and higher
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Temperatures during egg incubation

» Teratogenic effect, i.e. disturbance of embryonic development

» Some of the malformations observed in farmed salmon in the
mid-90ies were typical for teratogenesis

S — "y ‘JNofima




$%

!

& ' %(

'J"N'ofim'a

J’Nbfim'a




Ro
~
S

% )7(- -+ , -

O L M WD U N ®©
O BN ® M OO N

7.9°C  10.4°C 7.99C  10.49C |

'J'Nbfim'a

S

O N W B Ol o —J o ©
T R R

7.9°C 10.4°C

— . YNofima




[ ]
]

D ¢ I

_ J Nbfirria

BB RS ®S&SS

|5
I
N
o]

L
I
B

oONDMO O

Experimental temperature shock in eggs

e Eggs adapted to 8 °C

e 1 hour heat shock, 16 °C, at sensitive stages

e 1 hour cold shock, 1°C, at sensitive stages

e Long term exposure, 12 °C, during early somitogenesis
e Fish groups were reared to 20g size

e A clear heat shock response was measured, hsp70
e Hsp70 increased both in response to cold shock and heat shock
e The biggest hsp70-response was in eggs following long term exposure

* Low incidences of malformations, but significant increase following long term
exposure

* Harald Takle, Grete Baeverfjord, Merete Lunde, Kari Kolstad, @ivind Andersen,
2005. The effect of heat and cold exposure on HSP70 expression and
development of deformities during embryogenesis of Atlantlc salmon (Salmo .-
salar). Aquaculture 249, 515-524 ,
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Forsgk i &r 2000

10°C was best, all results combined

Rainbow trout Sunndalsgra, autumn 2008




FINE FISH task 4-8
Effect of egg incubation temperature x
genetic strain in rainbow trout (2007)

* Objective:
— To determine whether different strains of rainbow trout have the
same temperature limits for malformations or not

— To find out whether there is a lower temperature limit for egg
incubation in rainbow trout

* Eggs from Norway, Denmark and France

» One of the strains were used to produce triploids which were incubated
in parallell with the diploids

* Incubation at 6°C, 10°C and 14°C
» Fish were reared to 20g before examination

e Main results:
— 10°C was best for all strains
— 140°C was too high for all of them
— 6°C was too low

Atlantic cod "stargazers”
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Grade Il




Atlantic cod “stargazers ™
Effect of temperature regime during first feeding

100 T
80

60 -

Prosent

40 A

20 A

12°C 8°C 6-12°C

Temperaturregime

6-12°C: First feeding at 6°C
Gradual increase to12°C
from week 3 after first
feeding,1°C per week.

“Lein m. fl., 2006

» Epidemiological survey 2001:
— 25 groups of Atlantic salmon in sea water
— Broad approach: Genetics, nutrition, production parameters

— Evaluation of deformities 8-12 months after seawater
transfer (1-3kg)

— 5 best groups: First feeding temperatures below 12,50C
— 5 worst groups: First feeding at 14,5 or above
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Seawater transfer, Harvest, 3-5kg
Smolts 80-100g

Temperature induced vertebral pathology
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Recommendations:

e Egg incubation <8°C in A. salmon

» Control temperature and avoid rapid fluctuations and
temperature shocks >2,5°C

» Keep temperature low and controlled also during yolk sac stage
— Experimental data indicate 8°C
* First feeding at 12°C

» Control temperature and avoid large and/or rapid
fluctuations in parr rearing

* Be critical to heat shocks as virus control method
« Keep temperature moderate throughout freshwater production

» Control temperature and cool water if necessary durlng
12D:12L photomanipulation :
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