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Aktivnosti Centra obuhvataju primenu
modernih uzgojnih programa Sarana i
izvodenje ogleda iz oblasti ishrane,
selekcije, stresa i dobrobiti riba, kao i
zastite voda od zagadenja iz akvakulture.

The Center activities are: implementing of modern breeding
programs for carp, and experiments in the field of fish
nutrition, selection, stress and welfare, and water
protection from pollution as well.




U recirkularnom sistemu omoguceno je
preciscavanje i priprema vode za tankove
za izvodenje eksperimenata

In recyrculating aquatic system (RAS) is posible to
make filtration and preparation of water for
experimental tanks.



U KOJOJ MERI USLOVI SMESTAJA
U RECIRKULARNOM SISTEMU
OMOGUCAVAJU
ZADOVOLJENJE POTREBA RIBA?

HOW MUCH KEEPING CONDITIONS IN “RAS”
CAN FULLFIEL NEEDS OF FISH?




POTREBE RIBA Needs of fish HOW IS IN “RAS”?

1. Potreba za adekvatnim fizickim i hemijskim uslovima sredine:
Need for adequate physical and chemical environmental conditions

* Odgovarajuca kolicina kiseonika Appropriate oxygen concentration ............. ?
* Odsustvo Stetnih supstanci u vodi No harmful substances in water................ ?
* Odgovarajuéi vizuelni, olfaktorni i drugi uslovi sredine...................... ?
Appropriate visual, olfactory and other environmental conditions
» Izbegavanje ekstremnih temperatura 7o avoid extreme temperatures .......... ﬂ
* Osmoregulacija 70 0SmMorequlate ......cmceerineeesieesseeeseee e ?
* Prostor za kretanje Space for movement .................... NOT ENOUGH !
2. Potreba za odgovarajuéim socijalnim interakcijama ...........cc..c.ceeuvee... ?
Need to have appropriate social interactions
3. Potreba za izbegavanjem predatora.............cccccceoevvviiiiiiiiiieieiiieeeeeeee e, ﬂ
Need to avoid predators
4. Potreba za odgovarajuc¢om ishranom ..............ccccccoevvviiieiiiiiiieiiiee e, Z ?
Need to feed for maintenance and growth
5. Potreba za odrzavanjem dobrog zdravlja.............. NOT ENOUGH I

Need to maintain good health condition



Ako Zivotne potrebe Zivotinje

nisu u potpunosti zadovoljene -
kakva je dobrobit?

If life needs of animal are not completely satisfied - what is about welfare?



Cinjenice:

v' Kvalitet vode jedan je od najvaznijih faktora koji
uti¢u na dobrobit riba.

v" U nekim sluc¢ajevima kvalitet vode ima tendeciju
pogorsanja kada ribe duze vreme ostaju u tanku i
ukoliko gustina nasada nije odgovarajuca.

Facts:

v Water quality is one of the most important factors which influences
on fish welfare

v Water quality has tendency of deterioration when fish stay longer in tank
and if density is not appropriate



KOJI JE NAJBOLJI NACIN ZA
PROCENU DOBROBITI RIBA?

The best way for animal welfare assessment is.....7




indikatori dobrobiti:

parametri koje je moguce kvalitativho i kvantitativho proceniti

welfare indicators:

guantitative and qualitative evaluable parameters

e Zdravstveni Health

* Proizvodni Production

* Bihevioralni Behaviour

* Biohemijski (fizioloski)
Biochemical (physiological) parameters




* Procena uticaja kvaliteta vode na dobrobit —
procena rizika po dobrobit na osnovu parametara kvaliteta

VOde (Scientific Opinion of the Panel on Animal Health and Welfare on a request from the European Commission on
animal welfare aspects of husbandry systems for farmed fish: carp. The EFSA Journal (2008), 843, 1-28)

* Identifikacija opasnosti tj. ¢inilaca koji mogu izazvati
negativan efekat po zdravlje riba, ¢ak i mortalitet

» Sto je negativniji efekat - vedi je rizik po dobrobit

* Assessment of water quality in uence on welfare -

assessment of welfare risk based on water quality parameters (scientific Opinion of

the Panel on Animal Health and Welfare on a request from the European Commission on animal welfare aspects of
husbandry systems for farmed fish: carp. The EFSA Journal (2008), 843, 1-28)

* |dentification of hazards e.g. factors which can cause negative effect on fish
health, even mortality

* Worst effect = higher risk for welfare



MATERIJAL I METODE Material and methods

[ 45 dana pracenja parametara kvaliteta vode

O 240 jedinki mladi Sarana, poc¢etne prosecne TM 28,21 g
12 tankova, V=120 L

[ gustina nasada 5 kg/m?3

d ekstrudirana hrana, 38% proteina i 12% masti, 3% u odnosu na ihtiomasu, u 11 AM

2 x nedeljno, MULTI 340i/SET, WTW
Temperatura vode
Koli¢ina rastvorenog kiseonika (DO)

Mortalitet pra¢en svakodnevno

2 x mesecno, Spektrofotometar, WTW
Nejonizovani amonijak (NH3-N)

Procena izvrSena prema metodi
opisanoj u publikaciji EFSA-e (2008)
zasnovane na analizi rizika

EFSA method based on welfare risk analysis



Formula:

ivo rizika = (ozbiljnost efekta/4)*(trajanje efekta)*(procenat populacije koja je
izloZena negativnom efektu/5)*(ucestalost pojavljivanja opasnosti/5)*100

Risk score = (severity of effect/4)*(duration of effect)*(proportion of the population
affected/5)*(frequency of hazard/5)*100



Identifikacija i rangiranje opasnosti za Saransku mlad (EFsa, 2008)
Identification and ranking of hazards for carp fry (EFSA, 2008)

Opasnost
Hazard

Opis opasnosti
Description of
the hazard

Posledice
Consequences of the hazard

Koncentracija

kiseonika
Water oxygen content

suvise niska
too low

Hipoksija. Slabiji rast i konverzija hrane, moguce pogorsanje
kvaliteta vode. Moguce uginuce.

Hypoxia. Poor growth, poor feed conversion and possible water quality issues.
Possible mortalities.

Temperatura vode
Water temperature

suvise niska
too low

Usporen rast, nerado uzimanje hrane. Slaba kondicija.
Moguca uginuca.
Slow growth, reluctance to feed. Poor condition. Possible mortalities.

Koncentracija
nejonizovanog

suvise visoka

Visok i nivoi usled poviSenog pH i prisustva raspadnute
organske materije mogu sprecavati izluc¢ivanje metabolickih
ekskreta iz tela .

Water temperature

rapid change

?l:;:nr;;je‘:zlk:monia content too high High levels caused by elevated pH and presence of decomposing organic
matter may hamper ability of fingerlings to excrete own metabolic by-products.
Nagle promene temperature vode mogu biti uzrok stresa
nagle ¢ijim delovanjem moze do¢i do uginuéa, smanjenog rasta i
Temperatura vode promene smanjenu otpornost bolesti i bio-stresore.

Rapid changes in water temps may cause stress to the fingerlings resulting in
mortalities, reduced growth and reduced resistance to disease and bio-
stressors.

Temperatura vode
Water temperature

suvise visoka
too high

Nizak sadrzaj kiseonika u vodi. Visok nivo metabolickih
procesa i povecéane potrebe za kiseonikom.

Low oxygen content of water. High metabolic rates and oxygen demand.




Vrednosti parametara kvaliteta vode utvrdene merenjem

. Minimalna Maksimalna
Parametar Prosec¢na vrednost
. vrednost vrednost
Parameter Averidge value . )
Minimal value Maximal value
T ( C) 22,74 18,30 24,80
O2 (mg/1) 4,42 2,26 5,95
NH,-N (mg/ 1) 0,183 0,024 0,510




Srednje vrednosti temperature vode
Averidge values of water temperature

4 5 6 7 8 9 10
Broj merenja Number of measurement




Srednje vrednosti rastvorenog kiseonika
Averidge values of DO

4 5 6 7 8
Broj merenja Number of measurement




NH3-N (mg/l)

Promene koncentracije NH3-N

0,600
0,500
0,400

0,300
0,200
0,100

0,000

Broj tanka

Promene prosecnih vrednosti NH3-N

0,300

0,250

1 2 3
Broj merenja Number of measurement

asgamSeriesl

Changes in concentration of NH3-N
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Rezultatati Results

Opasnost . . v . ..
P Opis opasnosti Konacan nivo rizika
Hazard e ) . .
Description of the hazard Final risk scoring
Koncentracija kiseonika suvise niska 0.16
Water oxygen content too low |
Temperatura vode suviSe niska
- 0.0016
Water temperature too low
Koncentracija nejonizovanog amonijaka | suviSe visoka 14.4
Unionised amonia content too high )
Temperatura vode nagle promene 0.8
Water temperature rapid change |
Temperatura vode suviSe visoka 0.06
Water temperature too high |

...5to znaci da rangiranje opasnosti po dobrobit u ovom sistemu treba da izgleda

...what means that welfare hazard ranking in this system should be



...ovako:

...like this:

Opasnost
Hazard

Opis opasnosti
Description of the hazard

Konacan nivo rizika
Final risk scoring

Koncentracija nejonizovanog amonijaka

suvise visoka

Unionised amonia content too high 14.4
Temperatura vode nagle promene 0.8
Water temperature rapid change )
Koncentracija kiseonika suvisSe niska 0.16
Water oxygen content too low ]
Temperatura vode suviSe visoka 0.06
Water temperature too high |
Temperatura vode suvise niska 0.0016
Water temperature too low




UMESTO ZAKLJUCKA.....

Ovaj nacin procene moze ukaZze na slabosti sistema u pogledu obezbedenja
odgovarajuce dobrobiti riba i na moguce posledice

Pogodan je za poredenje razlic¢itih proizvodnih sistema za istu kategoriju riba
Ne ukazuje na interakciju izmedu pojedinih parametara

Ovaj sistem ima moguénost modifikacije i poboljSanja

INSTEAD OF CONCLUSION......

This method can show weakness of the system regarding to appropriate welfare of fish
and possible consequences

It can be used for comparation of different production systems of the same life stage
Interaction between hazards is not included

This system could be modified and enhanced



