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LACTIC ACID BACTERIA IMPROVE GROWTH AND REDUCE  
POTENTIALLY PATHOGENIC BACTERIA LEVEL IN JUVENILE  
PIKE-PERCH

Pike-perch is a relatively new fish species for cultivation, and 
is considered to have high potential for inland aquaculture 
diversification in Europe. This is a result of increased demand 
due to the decline of wild catches, and also due to the pike-perch 
flesh quality (neutral taste and fillets without bones). Major 
bottlenecks for further expansion of the pike-perch culture 
industry in Europe include low larval survival, high incidence of 
deformities, and high sensitivity to stressors such as pathogenic 
bacteria. Overcoming these challenges is crucial for the 
successful expansion of pike-perch aquaculture production.

•     The administration of LAB through feed improves the growth, health and survival of pike-perch 
juveniles which could lead to an increase in production yield and an improvement in fish welfare. 

•     The potential for LAB to minimise fish pathogenic bacteria growth could minimise the ecological 
consequences of fish farming related to the spread of pathogens to the environment.

•     The observations are promising in terms of usage of probiotics for more environmentally friendly 
production of pike-perch in Recirculating Aquaculture Systems (RAS).

•     The findings could contribute to a better overall understanding of LAB action in RAS.
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SUMMARY
This research evaluated the effects of lactic acid bacteria (LAB), applied through different types of feed, on the health 
of larval pike-perch (Sander lucioperca). The results showed that administration of LAB through live feed (Artemia 
nauplii) improved fish growth and reduced skeletal deformities. Supplementation of LAB through commercial dry 
feed also reduced skeletal deformities and significantly reduced the number of potentially pathogenic bacteria. Both 
treatment types improved protein utilisation. These findings will be of particular interest to pike-perch feed producers 
and farmers.
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UNDERLYING SCIENCE

END-USERS & POTENTIAL APPLICATIONS
 END-USER 1: Pike-perch farmers
 APPLICATION: Using optimal feed combinations for 

improved growth and health of larval pike-perch and 
reduction of pathogen burden. 

 END-USER 2: Pike-perch feed and nutrition manufacturers
 APPLICATION: Developing novel feed combinations that 

will improve growth and health of larval pike-perch and 
reduce pathogen burden.

 END-USER 3: Pike-perch breeders
 APPLICATION: Support in the breeding of larval pike-perch 

during the weaning process, by reducing the costs and time 
associated with Artemia feeding through early transition 
of pike-perch to an inert diet. Additionally, supporting 
eco-friendly pike-perch rearing through antipathogenic 
potential of probiotics. 

 END-USER 4: Nutrition and microbiology research community 
 APPLICATION: Greater understanding of important 

nutritional demands of pike-perch larvae for growth and 

proper bone development. Additionally, it provides the 
opportunity for further research with other fish species, 
and also for further examination of proteolytic properties 
of lactobacilli using animal proteins as a substrate.

STATUS
Technology Readiness Level (TRL) 3 - Proof of concept has 
been demonstrated in experimental conditions

• The research is currently being exploited by the scientific 
community through a scientific publication (see ‘AT A 
GLANCE’ below). 

• Further technical optimisation through additional testing in 
larger cohorts is required for industry exploitation. 

• A follow-on project is currently in progress which builds 
on the results of this research. This project should support 
technological improvement of probiotic supplementation 
to larval pike-perch during weaning.

•     Administering LAB through live feed had beneficial effects on 
larval growth, skeletal development and protein digestibility 
(trypsin to chymotrypsin activity ratio (T/C)).

•     Application of LAB-processed dry feed was also associated 
with better skeletal development, and significantly reduced 
numbers of potentially pathogenic bacteria (Aeromonas and 
Mycobacterium).

•     Both treatment types improved protein utilisation, as 
evidenced by digestive protease activities.
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This study aimed to test the effects of lactobacilli applied to 
juvenile cultured pike-perch, either through commercial dry 
feed or through live feed. The effects examined were on fish 
growth, microbiota balance, and skeletal development. On 
the twelfth day post-hatching (DPH), the fish were divided 
into groups to receive different combinations of feed and 
LAB, including a control group which received the same feed 
minus the LAB. After 14 days of treatment, fish were assessed 
for digestive enzyme activity and microbiota composition. 
Skeletal deformities, individual total lengths and individual 
body weights were also recorded at the end of the treatments.  
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