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Genetic pollution – admixture of wild gene pools and 
domesticated (farmed) gene pools  

wild vs. provided from selective breeding programs 



Devlin et al. 2000 

Domesticated fish differ from 
the wild ones…. 



Farmed fish (that are domesticated) escape easily…. 
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Farmed fish (that are domesticated) escape easily…. 



Farmed fish (that are domesticated) escape easily…. 



Salmonid fishes in the Tatra National Park 

(Poland) 

rainbow trout 
(non-native 
that escaped 
from the farm) 

brook trout – non-native, 
stocking programs) 

Brown trout (native) 

Stocking programs including non-native fish species 



Salmo trutta x Salvelinus fontinalis= pstrąg tygrysi 

? 

Stocking programs including non-native fish species – intespecies hybridization that may result 
in production of non-viable offspring 



European grayling (Thymallus thymallus L.) 

wedkowanie24.eu 

Stocking programs  - genetic contamination of many local European grayling populations 



Genetically modified fish may also escape and spread their modified genome into the wild….. 



Genetically modified fish may also escape and spread their modified genome into the wild….. 





Consequences of escapes of the farmed fish and stocking 
programs: 

 
 
• Ecological – competition for food and habitat. 
 
• Zdrowotne – przenoszenie czynników chorobotwórczych. 

 
• Genetic – contamination of many local populations with 

the non-native individuals, contamination of gene pools, 
introgression.  
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Aquaculture is growing up, fish are escaping; so how to protect wild populations from 
the farmed/domesticated fish?  

to apply a breeding program focusing 
on production of fish that are not 
able to mate with wild stocks…. 



http://www.spokesman.com/blogs/outdoors/2012/jan/03/rufus-woods-triploids-taking-bait/ 

Production of sterile triploid individuals is one of them……… 
 



http://statisticalgenetics.info 

Polyploids are everywhere including our breakfast…..  

http://scienceblogs.com 



Spontaneous triploid rainbow trout with 90 

chromosomes (3n) 

Natural triploids are around us….. 

Ocalewicz and Dobosz 2009. Genome 



Ratio of spontaneous triploids among farmed in Norway 
salmon reach 20%  

Glover, K.A., Madhun, A.S., Dahle, G. et al. The frequency of spontaneous triploidy in farmed Atlantic salmon produced in Norway during the period 2007–2014. BMC 
Genet 16, 37 (2015). https://doi.org/10.1186/s12863-015-0193-0 

Naturally-occured triploid farmed salmon 
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2nd pb 

triploidization 

Collection of gametes 

Fertilization 

Application of physical shock to fertilized eggs: 7 500 – 11 
000 psi/3-5 min/20-40 min after insemination 

Egg incubation Ploidy confirmation 

Mass production of triploids under aquaculture conditions is easy to 
perform!    



http://abc.net.au 

Trygve Gjedrem, 2010, Springer 
http://www.theoutdoorline.com 

Sterile triploids in aquaculture - benefits    



Trygve Gjedrem, 2010, Springer 

http://www.theoutdoorline.com 

Ikra stanowi nawet do ponad 
20% masy ciała pstrąga 
tęczowego  

Sterile triploids in aquaculture - benefits    
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Induction of triploid development in the European grayling  



Gonads of triploid garyling 

Fot. Rafał Rożyński 



https://www.gwct.org.uk/research/species/fish/trout/fertile-versus-infertile-trout-for-stocking/ 

Behaviour of triploid specimens in the wild 



https://www.gwct.org.uk/research/species/fish/trout/fertile-versus-infertile-trout-for-stocking/ 

Stocking programs using triploid trout  



AquaBounty salmon 

Transgenic salmon (AquaAdvantage) is a sterile triploid as well…. 



1. Triploids are prone to body and skeletal deformations.  

2. Interspecies differences in developmental disturbances; 

rainbow trout– scoliosis, brown trout – scoliosis and 

kiphosis.  

3. Triploids are more sesitive than diploids to sub-optimal 

environmental conditions: water temperature, oxygene 

level, etc.   

Sterile triploids in aquaculture - disadvantages    



Alternative methods of fish sterilization – transgenesis 



disadvantages:  
• Single egg injection of CRISPRS/Caz9, 
• Sterility is not inherited…. 
• Gene knock-out DNA is still treated as a 

genetic modification (GMO). 

Alternative methods of fish sterilization – CRISPR and genome editing 





3n fish have been used to stock rivers and 
lakes in UK, USA, Canada. 

Triploids are thought to be safe stocking material that are unable to 
mate with wild individuals 
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