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Vattenkvalitet - Syre

e Atlant lax konsuerar ca. 250-450g syre per
kg foder de ater

* Vid minskat vattenutyte ar det ofta syret
som ar den forsta begransande faktorn

» Hur paverkas da fisken av de laga
syrhalterna?
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Vattenkvalitet - koldioxid

CO, nasta begransande faktor




Djurvélfard i odlingsmiljon r/
> - . - - - e - - e - - e - - e swemarc.gu.se

Hoga halter CO, - hyperkapni

e Lite mer an 1 g CO, bildas per gram O, fisken
konsumerar

e CO, diffunderar fran galarna ut i vattnet
e CO, reagerar med vattnet och bildar:
CO, + H,0 <> H,CO, <> H*[+ HCO;
e Paverkar pH och syra-bas balansen i systemet
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Vattenkvalitet i RAS - kvaveprodukter
- de-nitrifikation
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50° to 65°

42° to 55°

44° to 60°

52°to 73°

48° to 65°

44° to 60°

13-22 °C

10-18 °C

11-22 °C

swemarc.gu.se
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Temperatur

Atlantic cod Arctic charr

n
o

a) c

-]
A

~—
S

~—

Growth rate (%/day)
P

o
o
2

Q p—y
H \V]
Increase in mean body mass (g)

o
o

*
2 4 6 8 10 12 14 16 18 20 5 10 15 20

Temperature (°C)

o
o

o

Temperature (°C)

From: Bjornsson et al. 2007 From: Beauvard & Thorarensen

SWEMARC

SWEDISH MARICULTURE
b4 RESEARCH CENTER




Djurvélfard i odlingsmiljon

Stromsattning

"Lagom” Stromsattning
Haller rent i tankarna

Uppratthaller vattenkvalitén
Minskar aggression

Men vad ar lagom?




Djurvélfard i odlingsmiljon
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Djurvalfard i odlingsmiljon
) L P o P ) o P o o P D T T T T T T P T B TR A T e A ) swemarc.gu.se /
? . P # P #* ) # ) #* > P #* P > )’ #* P # > # H # F) -

<0,7 KL s 0,7 -09KL s >0,9 KL s

« -Atlantlax simmar vanligtvis langsammare pa natten ==> cirkulart simmaonster upphor

SWEMARC

SWEDISH MARICULTURE

wamia K| =KroppsLangd Solstorm 2017




Djurvélfard i odlingsmiljon

e - -

Tillvaxt:

Hjartstorlek:

Agression:

"Stress”:
[Laktat], [K*]

SWEMARC

SWEDISH MARICULTURE
RESEARCH CENTER

Lagt
0,2 KL s1

Mer fett

T
T

Medel Hogt
0,8 KL s1 1,5 KLs?

Mer muskler l
- 1

enformigt

Okad belastning
(Kansligare)

Solstorm 2017
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IS -

Foderintag per fisk (g)
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IS - .
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Okande fiskdensitet - forsiamrad

vattenkvalitet
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L ‘ 4 10-9
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ARAA 4 O%A . AA%??) o 70-1
I g A%%:F X Yo 4 o2 9% ‘% , 0703
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Okande fiskdensitet - samma vattenkvalitet

Djurvélfard i odlingsmiljon r/

Parameter 25 kgm ™ 50 kg m—> 75 kgem > 100 kg m— 125 kgm
Temperature (*C) 92 4+ 0.01 9.2 + 0.01 92 + 0.01 92 + 0.01 92 + 0.01
0, (%) 91.8 + 09 864 + 1.1 90.1 + 08 876 + 1.1 86.7 + 0.1
pH 758 4+ 005 748 + 0.04 753 + 005 747 + 0.06 748 + 0.06
CO; (mg L77) 36 +04 45 + 04 43 £ 05 47 + 06 46 + 0.6
TAN (mg L—7) 038 + 007 042 + 0.06 034 + 005 0.39 + 0.05 041 + 006
166
& 25 kg/m®
164 | 150 kg/m’ 20,
& 75 kg/m”
162 } ¥ 100 kg/m® 18}
— & 125 kg/m? 161
'y 160 .
— o 1.4 ¢
e =)
E 158 ‘;’ 121
~ 156 2 b
+m b 10
Z 154 B 08}
S 3
S 152 > - 3 06 -
“ 150 R s ] "
H .
148
00 i
146 25 50 75 100 125
0 2 4 6 8 Stocking density (kg m ™)

Weeks of treatment
(Calabrese et al 2017)
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Djurvélfard i odlingsmiljon

Okande fiskdensitet - samma vattenkvalitet

I

3.0
B Brostfena
25, @
Bukfena
b
20}
ﬁ NS
=] NS
v 15 . : {:
3 & & s "i
(4] ] 1
10}
NS If’ i
0.5 I |
! | | |
0.0 i l | V== " | P A |
25 50 75 100 125

Fisktathet '(kgm™)
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(Calabrese et al 2017)



Djurvalfard i odlingsmiljon

o P - o P - > > - .

Effekter av ljus

Intensitet/Tid Distribution

Kvalitet (Vaglangd)
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Ljus och regnbage - ljusregim

(a) 300 16
—e— SNP a [14
| —o— LL-OCT
250 —— LL-NOV a B 12
5 —v— LL-DEC b ‘b
= —0— LL-JAN o /. ¢ Lo
2 200 a ¢
= b % L g
5 b
= b
& 150 1 7 r6
[eb}
=
% i a
100 | oﬁ 5
0 0

_-__()1—001 017N0v 01—Dec 01Jan 01—[5eb 01—.Mar 01—Apr 01-May OIJU;I

Date

Water tempertaure (°C)

(b)

SGR (% day™)

1.0

0.9 A
0.8
0.7 +
0.6
0.5
0.4 +
0.3
0.2

0.1

0.0

16

14

F12

r 10

Water temperature (°C)

0

" 01-0ct  01-Nov 01-Dec O1-Jan O01-Feb 01-Mar 01-Apr 01-May O1-Jun

Date

« Regnbage vaxer fortare pa varen om de fatt 24h konstant ljus under host/vinter.

» For full effekt maste det tajmas ratt pa hosten!!

SWEMARC
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Taylor and Migaud 2009
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Ljus och regnbage - vaglangd

450 1
—&— White —o— Red —— Blue \-
400 4 z
- Bt jus |
350 1 // "
= 300. g Vitt ljus
% 250
2
= 200 4
5
= 150 +
100 ~
50
0 : . . . . .
0 20 40 60 80 100 120

Time (days)

« ROtt ljus verkar kunna stimulera tillvaxt pa regnbage.




Djurvalfard i odlingsmiljon

Light: Dark

Ljus & Tilapia

cyele Parameters Vitt |jus

Initial weight (IW), g 500£0.02 [500£002 [500=0.02
Final weight (FW), g 48.62+03" | 518105 |5689+04°
Weight gain (WG), % 8724+61% [ 9362+10° [ 10378+§"

24L.:0D Specific growth rate (SGR), %o 3.79+0.01° [3.9+001" |405=000°
Daily growth rate (DGR), 1454+0.1° | 1564016 [ 173=0.1°
Feed conversation ratio (FCR) 1.14+£0.01° 1.1+0.01° 1.04+0.01°
Condition factor (K) 221+002° |225+002° | 23+002°
Growth efficiency (GE) 026+001" | 027+001" [029+0.01°
Initial weight (IW), g 5.00+0.02 5.00+0.02 5.00+0.02
Final weight (FW), g 453+0.2° 47.8940.4° | 49.52+0.4°
Weight gain (WG), % 806 = 4° 857.8+8" 890.4£8°

16L:8D Specific growth rate (SGR), % 367+001° [377+001° |3.82=001°

) Daily growth rate (DGR), 13.43+0.07° | 143+0.13® | 1484+0.13"

Feed conversation ratio (FCR) 1.19+0.01° 1.15£0.01° 1.13£0.01°
Condition factor (K) 232+0.01" | 228+0.02° |225+0.02°
Growth efficiency (GE) 0.25+0.01° |026+0.01" [027=0.02°

GOTEBORGS
UNIVERSITET

SWEMARC

SWEDISH MARICULTURE
RESEARCH CENTER

Specific growth rate (SGR), %

W w w w w w

i

B L oo N o b b R

24L.:0D

swemarc.gu.se

Owhite @red Bblue

16L:8D
Light: Dark cycle



Take-home message
» Lar kanna ditt system, optimera det for din fisk

for ett valmaende system som ger en
valmaende frisk fisk som ater och vaxer bra!
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