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Djurskyddskonferens 2019

Hur nar vivarldens basta djurskydd?

Hur kan Sverige ta tillbaka forstaplatsen i djurskydd? Sverige &r inte bést i klassen
pa djurskydd, men potentialen finns. | &r gér vi en framtidsspaning och ber olika
inspirerande féreldsare att beritta vad de tror krivs for att Sverige ska bli
virldsmé&stare i djurskydd.

» Viarldens basta fiskskydd
Albin Grans, forskare, Sveriges lantbruksuniversitet och Goteborgs

universitet

S

SLU



Albin Grins - albin.grans@slu.se JL
Kurs om djurvilfird 2019 SLU

Gruppdiskussion:

Vad har vi for potential for att fa varldens
biasta djurskydd/vilfird for odlad fisk?

Vilka problem hindrar oss fran att va bast 1
klassen 1dag?
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Bryr sig folk om fiskvalfard?

.. tyckte att fiskars viltard borde skyddas
1 samma omfattning som den gor {or
andra djur vi iter.

... tycket att det vore bra med en
productmirkning som informerade om

fiskvialtard.

www.comresglobal.com.
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NMilinnar ficlear

Figure 2 Clinical signs of bacterial and parasitic diseases in lumpfish and ballan wrasse: (A) external ulcer indicative of atypical Aeromonas saln
in lumpfish; (B) multifocal granulomas in lumpfish kidney characteristic of atypical A salmonicida; (C) external ulcer indicative of atypical A salm
in ballan wrasse; (D) multifocal granulomas in ballan wrasse liver characteristic of atypical A salmonicida; (E) decoloration and enlargement of th
peduncle symptomatic of Vibrio species in lumpfish; (F) skin lesions as white patches around the eyes symptomatic of Pasteurella species in lum
amoebic gill disease in ballan wrasse resulting in pale plagues on the gills and (G) amoebic gill disease in lumpfish resulting in pale plaques on the
credits: C Gutiérrez, L Sheriff, G Ramirez-Paredes.

S

SLU



Albin Grins - albin.grans@slu.se JL
Kurs om djurvilfird 2019 SLU

Men dr det nagot problem?

500 -
400 -
300 -
200 -~
100 -

Miljoner fiskar

0 -
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Hantering och transport pa odling

* lréngning Stress i ofta i kombination med

* Havning fysisk utmattning och
e Transport IU&QX’POI’)GHY)Q

* Sortering |

* Vaccinering
* Behandling
* Rengéring
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Dodligheten ar kopplad till antal stressorer
och deras intensitet

% overlevnad

100 Obehandlade
. Jagade till utmattning
30 | .
Jagade till utmattning
60 + 30s luftexponering
Jagade till utmattning
40 . + 60s luftexponering
20
0

Vem d6ér och vem dverlever? Ferguson & Tuft 1992
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Tathet Predation

Béttraf{( \' /

Strommar

/
syrehalt —

/ - o “—— Odlingssystem
Foder - -

SN

Salthalt Temperatur

Pagaende studie
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Korrelation mellan dodlighet efter en akut
stressor och kronisk stress

Kronisk stress och forhojda nivaer av kortisol leder till
hjartforstoring
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Rorrelation mellan dodlighet efter en akut
stressor och kronisk stress

Negativa effekter av hjirttorstoring:
* TIorsdmrad simférméga
* TIorsdmrat kardiovaskuldr prestationstorméaga

* Okad dodlighet i samband med transport

Ar detta en orsak till varfor fiskar
dor p§ odling?
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Solstorm et al. 2015
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Hjartforstoring
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Aderférkalkning
coronary

artery

(a) Q

bUibUE h :-.-:-:-:-:-:3:1::::-5:Eiéiéiszrz e

arterosus | i
Orsakas av stress

intensiv tillvaxt,
kolesterolrik foda

Farrell 2002
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Negativa effekter av
aderforkalkning

* Forsdmrad simférmaga
e Forsamrad viarmetolerans

* Forsdmrat kardiovaskulédr prestationstéormaga

Ar detta en orsak till varfor fiskar
dor p§ odling?
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Vad ar viktigast?

Vilka ar kdnsligast och nar maste vi vara
forsiktiga?

Forradiskt koppling till snabb tillvaxt

Salthalt Temperatur
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A data logger that can store timed recordings of
heart rate and temperature for several months.

STAR 0DDI




Albin Grins - albin.grans@slu.se
Kurs om djurvilfird 2019

Wound after 3 weeks

- i # - il W
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A data logger that can store timed recordings of
heart rate and temperature for several months.

STAR 0DDI
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Heart rate (beats min1)

100 7 A

90 'W
80 ~

—

1 day

High activity and deep swimming during daytime and
low activity and shallow swimming during night.
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Heart rate (beats min-1)
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A data logger that can store timed recordings of
heart rate and temperature for several months.

STAR 0DDI

Multivariable implant that can measure ECG,
blood pressure, gut blood flow, movements and
temperature continuously for 2-3 weeks.

transoni
THE MEASURE OF Aupugee* BETTER RESULTS.

www.transonic.com
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Gut Blood flow
(cm sec?)

Activity
(a.u)

30min
—
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Ra | N b ow t rou t (Oncorhynchus mykiss)
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Samma fisk, olika forutsdattningar
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Behaviour

Management Monitoring Salmoninsight
Operations M improved production,
technology fish performance

Environment and welfare
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Mojliga fiskvalfards pa odlad fisk:

* Minimerar tider!!
— Trangning
— Transport
— Luftexponering
— Beddvning

— Hantering
— (Fasta)

Ge fiskarna tid for sterhimtning!



Albin Grins - albin.grans@slu.se JL
Kurs om djurvilfird 2019 SLU

Dodlighet dr fortfarande en vanlig
indikator for djurvalfdard inom

fiskodling

Inom djurvilfird finns ingen "lagom”

dodlighet

Om vi inte talar om
SLAKT!
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Rast!

S

SLU
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Slaktmetoder har utveckalts for att

e Effektivitet, ofta ett stort antal djur under kort tid
* Bibehalla produktens kvalité

e Uppritthalla en sdker arbetsmiljo for personalen

Eftersom slakten 3r
slutdestinationen 3r 3lla tertiira
stresseffekter irrelevanta
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Vad tycker folk att hallbarhet borde innebara?

Att fiskarna avlivas snabbt och
smartiritt

www.comresglobal.com.
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Djurskydd for vattenbruksdjuren

* Bedovning fore slakt ska ske s att djuren snabbt
blir medvetslosa. Medvetandet far inte aterkomma.
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SLU

Stress 1 och med slakten kan leda till att:

Smak

Farg
Rottet konsistens (tex slitsar)

Hallbarhet

Ashley, 2007, Robb et al., 2000b, Poli et al., 2005, Roth et al., 2006, Roth et al., 2007
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Finns inga planer for att nagra
gemensamma EU-regler

ommon practices during
transport and at slaughter

Final Report
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Recommendation
CO, narcosis

Asphyxia in air or on ice

Live chilling
Salt bath Should not be used to kill fish
because they cause avoidable

Ammonia solution suffering before death

Electro-immobilisation?

Decapitation

Evisceration of live fish

Mechanical stunning? Can be appropriate for some
Electrical stunning Species

Includes physical exhaustion using electrical shocks

’Includes percussive stunning, spiking, and shooting

Grans et al. 2016, Based on OIE and EFSA rekommendations
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Flyktbetenden 1 flera minuter

Stor slemproduktion
Svar hantering vid strupskidrning

- slem, vatten, spasmer
Aterhdmtar sig aldrig
Medvetsloshet bedoms av personalen

Ororlig inom sekunder

Lite slemproduktion

Littare hantering vid strupskédrningen
”Aterhdmtar” efter 5 min

Grans et al. 2016
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A
Ac(r]v)

DC —

D Kortisol (ng*ml%) E MCHC (g*dI}) F K* (mmol*I%)
60 30 8

Grans et al. 2016
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Slutsats:

Vi vet att koldioxid ar daligt men vi vet
oc idag inte om elbedovning ir bittre.

AC

Paverkar elshocken utsondingen av

D o stresshormonerna?

40 Blir fiskarna bara ororliga eller forlorar
de medvetandet?

20 4

Grans et al. 2016
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Using Visually Evoked Responses on the
EEG (VERs) to measure brain activity and
consciousness

x100 = VERs

EEG

Light —ﬂ

Kesting et al.1991
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VER’s 1n
rainbow trout

Y ——— "7l
awake 3-7 min
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Bedovning med CO,

500 -
400 - Vid 10°C [ min
5 300 - Equilibrium >6.5 min
S Ventilation >3.5 min
2 200 -
100 - ®~ 1.5 min
. |

Loss of: Equilibrium Ventilation VER’s
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00 . Dedovning med CO,
) 8 ~ 11 min
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Cco rcosis

Asphyxia in air or on ice

Live chilling
Salt bath Should not be used to kill fish
because they cause avoidable

Ammonia solution suffering before death

Electro-immobilisation?
Decapitation
Evisceration of live fish

Mechanical stunning? Can be appropriate for some

Electrical stunning species

Includes physical exhaustion using electrical shocks
2Includes percussive stunning, spiking, and shooting

From Grans et al. 2016; Based on OIE and EFSA rekommendations
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“For Atlantic salmon, current slaughter methods
are percussive stunning and electrical stunning”

“For Atlantic salmon, best practices are mostly
achieved, with a few exceptions.”

“Electroencephalogram (EEG) recordings showed
that Atlantic salmon can be stunned immediately
(Lambooij et al, 2010)”
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Average times in minutes to loss of
Self-initiated = Responses

Species Slaughter method behaviours to stimuili Reflexes VERS
Trout Percussion 0 0 0 o
Carbon dioxide narcosis 4.5 5.7 5-8 4.7

Electrical stunning 0 0 0 o

Salmon Percussion 0 0 0 02
Carbon dioxide narcosis 16 1-7 66 6-12

Gill cut 22 2-8 36 4.72

Spike 0 0 (0] 02

—Electrical stunning 0 0 0] 03

Sea bream Air 4 7-5 14 5.54
Ice slurry 5 10 10 54

Electrical stunning 0 0 0 (0

Eels Salt 45 60 >60 >10°
Electrical stunning 0 0 - 05

VERs Visual evoked responses, ! Kestin and others (1995), 2 Robb and others (2000),
3 Unpublished observations, 4 D. H. F. Robb, M. OCallaghan, S. B. Wotton, M. Tejada, S. C. Kestin,
unpublished observations, 5 van de Vis and others (2001)

Kestin et al. 2002
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Average time to loss of Average time to loss
self-initiated behaviour (min) of VERs (min)

Gill cut 2.2 4.7
Carbon dioxide 1.6 6.1
Instrumental percussion 0 0.3

Hollow punch 0.5

© o
o

Electricity (4.6 A for 3s in seawater)

Unpublished data

van de Vis et al. 2003
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300—— All electrically stunned fish lost VERs —

300t
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Recovery of opercular movements (s)
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Recovery of VERS (s)

Robb & Roth 2003
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360

600 < >

500
3400- Man har visat att det gar men fiskarna )
> maste sedan avlivas innom 60 s
S 300 1/24
3 .
£ 00 50 Hz a.c. orsakar frakturer och blédningar
€
=

100

0 : 0 . - : . : - - -
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Gill Cut Recovery of VERs (s)

Robb et al. 2000 Robb & Roth 2003
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360

“Opercular movements is a reliable field
300 method for assessing the efficacy of
electrical stunning” =

-~

180 | s

-

120 ¢

Recovery of opercular movements (s)
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Ventilations rorelser ar ej en bra indicator pa
medvestloshet eftersom medvetande kan
atervdanda >1.5 min innan andningen kommer
tillbaka.

1:1
R2<< 0.49

Recovery of opercular movements (s)

-
.--"ﬂ
e
.
.
60 -

0 60 120 180 240 300 360 420 480
Recovery of VERS (s)

Robb & Roth 2003
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“For Atlantic salmon, current slaughter methods
are percussive stunning and electrical stunning”

“For Atlantic salmon, best practices are mostly
achieved, with a few exceptions.”

“Electroencephalogram (EEG) recordings showed
that Atlantic_scis stemned jmmediately
(Lambooij et al, 2010)”
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Measured EEG in 25 Atlantic salmon
stunned with head to body dry
electrical stunning

Is there enough empirical evidence to
support that electrical stunning is best
practices for Atlantic salmon?

IIEI
AC and DC current of 668 mA,,, and =107 V... The salmon can be stunned in

=0.5 s. However, a correct bleeding procedure should be developed.”

5 s with electricity followed by a gill cut )
1 out of 3 fish recovered temporary after 3 min Lambooij et al. 2010
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Percussion

N
o
o

W
S

200 -

Time to loss of VERs (s

100 -

S

SLU

We have a Proof of Concept,

“if sufficient force is used the fish will be
rendered unconscious insensible which
result in damage of the carcass”

“visual verification of consciousness is not
sufficient to classify the conscious condition
as the percussive force did also paralyze the
animal. To verify consciousness it is crucial to
use EEG to determine the fish's brain activity.”

0

Robb et al. 2000 Lambooij et al. 2010
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European
Commission

Welfare of farmed fish:
Common practices during
transport and at slaughter

Final Report
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25 Karpar bedovas med vat-el i s6ttvaten
48% svarade pa ett smarttest efter 30 s

Slagbedovning
10 % misslyckade

Bedovning med vat-el foljt av isbad
Ingen fisk svarade pa smarttest

Lambooij et al. 2007
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Percussion and whole-body electrical stunning in
water are prescribed stunning methods by the
German Regulations

Tierschutzschlachtverordnung, 2009

Hur funkar det pa Lab?
31/32 Karpar blev medvetslosa i <30s (om alls).

Hur funkar det i praktiken?

17 Odlingar:

Bedovning med slag, ( upp till 60%, misslyckande)
Elbeddvning, (upp till 50%)

Elbeddvning foljt av slag (upp till 66%) Retter et al. 2018
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Anvands for att “lugna” fisken innan bedovning

Foreskrifter for odlad fisk har en paragraf
DFS 2006:8) som anger att: Levande fisk far inte
ldiggas pa is eller i isbad.

Har varit den traditionellt anvanda metoden for att
bedova varmvattenlevande arter.

Grans et al. 2016



Albin Grins - albin.grans@slu.se J

Kurs om djurvilfird 2019 SLU

En fo —
B

r
|

SPANNUNG
VOLTAGE _

. B [ |
®0s0scccssee

max. Volt - max. volts

ACHTUNG: -
Gerat darf nur von unterrichteten und
eingewiesenen Personen bedient werden.
Nach Driicken des EIN-Tasters liegt sofort
Spannung an den Elektroden an und es
besteht Lebensgefahr.
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Betdubungsvorganges in den Behiilter
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immediately voltage at the electrodes, and
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Stunning and Killing of Tropical and Subtropical Finfish
in Aquaculture during Slaughter

Jennifer Bowman & Albin Grans

&
Jordbruks
verket

Swedish Board http://www.svensktvattenbruk.se/download/18.7b56395d1694a92f3f68395a/1551863649622/Rapport%20slakt%
of Agriculture 200ch%20bed%C3%B6vning%20av%20tropiska%200ch%20subtropiska%20fiskarter.pdf



http://www.svensktvattenbruk.se/download/18.7b56395d1694a92f3f68395a/1551863649622/Rapport%20slakt%20och%20bed%C3%B6vning%20av%20tropiska%20och%20subtropiska%20fiskarter.pdf
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Table 1: Tropical and subtropical fish with a production volume exce \/I h l

Scientific name

Latitudin/

Grass carp (Ctenopharyngodon idellus)

Silver carp (Hypophthalmichthys molitrix)
Common/European carp (Cyprinus carpio)

Nile tilapia (Oreochromis niloticus)

Bighead carp (Hypophthalmichthys nobilis)
Catla (Gibelion/Catla catla)

Roho labeo (Labeo rohita)

Milkfish (Chanos chanos)

Wuchang bream (Megalobrama amblycephala)
Black carp (Mylopharyngodon piceus)
Snakehead (Channa argus)

Striped caffish (Pangasius hypophthalmus)
Mrigal carp (Cirrhinus mrigala)

Amur catfish (Silurus asotus)

Channel catfish (Ictalurus punctatus)

Yellow catfish (Peltecbagrus fulvidraco)

Pond loach (Misgurnus anguillicaudatus)
Asian swamp eel (Monopterus albus)
Largemouth black bass (Micropterus salmoides)
Total:

°
Range g
B65°N-25 a

64°N-47

35°N-
64°N-
34°N

w Var

32°N-co .
53°N-15°N
54°N-25°N

19°N-8°N
30°N-0°N (est.)
53°N-23°N
55°N-25°N
55°N-15°N
53°N-27°S
34°N-6°S
46°N-24°N

Vsdé'r EE

518 207
515 054
479 680
458 356
432 932
417 347
401 203
386 179
376 070

34 316 970

18
60°N-2 unde"SCikf aV 149

S

SLU

* aayaculture in 2016 according to FAO (2018a).

e b, .
dry lnfoh_nafi
OR

Est. fish harvested
~illions)

d a"(‘erl

N anvéndes

0.5-1.«
1.0-2.0¢
1.2-4.54 100-38u
0.34-0.68°2 635-1 300
0.3® 1400
0.45f 860
0.2-8.09 45-1 900

26 250-94 335

Sources: 2 Mood and Brooke, 2012, ® Rosmawati et al., 2018, ¢ Modern Farming Methods, 2018, 9 Petr, 1999, € FishBase, 2018, T Allen,

2018, 9 Texas Parks & Wildlife, 2018



Albin Grins - albin.grans@slu.se JL
Kurs om djurvilfird 2019 SLU

DISA ar fritt tillgangligt for alla att

~ ” J % “ M | anvanda for att fa nodvandig

Biologiska principer Lagstiftning How - kldvdjur Fiaderfs Hagnat vilt/struts Kanin Palsdjur

kunskap i amnet och en
dlkommen till utbildning i djurvalfard i samband med slakt och annan avlivning! ge me nsa m gru n d att Sté pé .

Frin 2013 infor vi i Europa en ny lagstiftning som bl.a. kraver att alla som hanterar djur i samband med slakt och annan
avlivning ska ha gitt kurs och kan visa upp ett kompetensbevis. Fér att underlitta dvergdngen har vi p3 SLU, Sveriges
lantbruksuniversitet med medel fr3n Jordbruksverket, utvecklat ett utbildningsmaterial, som &r fritt tillgdngligt fér alla att
anvanda for att f3 nédvandig kunskap | amnet och en gemensam grund att st3 pa. Materialet, som &r webbaserat, finns p3
den har webbplatsen och ar tillgangligt fér alla som vill I3ra sig mer om djurskydd i samband med slakt och annan avlivning.

Instruktion
Kursmaterial

Forfattare
Kurs
Referens
Finansiering

.. . b
Webbplatsen &r utvecklad fér Internst explorer version 3, Chrome version 24, Ssfari version 5.1 V r O r l e lS k?
och aven Ipad. Vid problem med sldre webblasare, forssk att klicka p3 kompabilitstslaget dvs symbol H

med dokument | tv3 delar eller uppdatera webblssaren.

. o N&got som vi héller p§ att

b of LIVSMEDELS

. ]ordqguks éndra él

SLU | B b o s verket VERKET ’
—— Europeiska jordbruksfonden for
- kunskiap fr en hillbar ubveckling NATIONAL FOOD Iandsbygdsutveckling: Europa

of Agriculture "AGENCY investerar i landshygdsomriden
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Gruppdiskussion:

Vad har vi for potential for att fa varldens
biasta djurskydd/vilfird for odlad fisk?

Vilka problem hindrar oss fran att va bast 1
klassen 1dag?
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