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Triploidy Verification Project 

The work conducted on triploidy verification was written up in manuscript format and included as the third 

chapter of my PhD thesis, which was submitted to the University examination board on the 30th September 

2014. Thereafter, on the 17th December 2014, I defended my thesis (viva voce) and can confirm I passed my 

PhD with minor corrections and graduated 25
th
 June 2015. 

 

As already mentioned in my Nineveh Charitable Trust application, many trout fisheries in England and Wales 

rely partly or entirely on the stocking of farmed trout to maintain catches. However, the current scientific 

consensus is that the continued stocking of fertile (diploid-2N) farmed brown trout (Salmo trutta L.) could cause 

detrimental effects to wild conspecifics by way of competition or reduced fitness due to interbreeding of farmed 

trout with wild trout. Therefore, as a preventative measure from the beginning of this year the UK Environment 

Agency will only give consent to the stocking of rivers and some still-waters with sterile, all-female triploid 

(3N) brown trout or brown trout from breeding programmes that use locally sourced broodstock. Stocking with 

sterile triploid (3N) trout could alleviate the interbreeding risks and contribute to the good ecological 

management of freshwaters. However, the commercial production of triploid brown trout by trout famers must 

be followed by an accurate determination of the ploidy levels to confirm sterility status within these animals.  

 

Triploids are produced by exposing newly fertilised eggs to pressure shocks. The pressure shock consists of a 

transient, abrupt increase in hydrostatic pressure. The triploidy induction technique is relatively simple, however 

the underlying mechanisms of pressure induced triploidy have not been thoroughly investigated and most likely 

involves either an effect of the pressure acting on the oolemma to resist the extrusion of the second polar body, 

or an effect on the meiotic spindle, or both. Triploids possess three set of chromosomes due to polar body 

retention and therefore have larger nuclei to facilitate the increase of genomic content. Previous studies have 

shown that triploids were identified by chromosome preparations, red blood cell (RBC) measurements, coulter 

counter, flow cytometry and genotyping of microsatellite markers, however the reliability and accuracy of some 

techniques have come into question. In addition, some of the techniques have disadvantages due to costly 

equipment, the destructive nature of the sampling process and the speed of the procedure not being suitable for 

screening large numbers of commercially produced farmed brown trout. Therefore, an economic and robust 

method for the determination of ploidy status in brown trout at any post-embryonic stage of development would 

be advantageous to trout farmers and the freshwater fisheries sectors to ensure compliance with new legislation.  

 

The aims of this study were to assess an accurate, cost-effective, and user-friendly molecular tool for resolving 

ploidy levels in farmed Brown trout. The performance of this genetic technique was compared with red blood 

cell (RBC) measurements and flow cytometry. 

My findings indicate that all three techniques (RBC measurements; flow cytometry; microsatellite markers) 

correctly identified ploidy levels in the screened population of brown trout. In addition, a set of highly 

polymorphic microsatellites were identified which accurately confirmed ploidy status in the commercially 



produced brown trout we tested. Overall, this research established robust auditing of triploidy through the 

development of a microsatellite panel to underpin existing verification techniques and ensure compliance with 

new legislation. Further work is needed to identify the suitability of these markers to other genetic stocks of 

diploid and triploid brown trout, and whether these markers may be utilised to determine ploidy levels in other 

salmonids (e.g. rainbow trout and Atlantic salmon), in which triploidy is becoming commercially significant.   

 

I hugely appreciate the financial support given by the Nineveh Charitable Trust in the form of a small research 

grant and have acknowledged this in my PhD thesis which will be available online (EThOS) in the forthcoming 

months. I propose a final report of the research conducted which can be placed on the Nineveh website. In 

addition, I would be interested in submission of this work for publication within a scientific journal once 

permission is granted from the co-authors. 
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