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1. Introduction 

1.1  Definitions: prophylaxis, disease prevention and biosecurity 

Prophylaxis can be defined as all the actions taken to prevent disease and therefore can be 

considered as a synonym of disease prevention. Biosecurity is also related to disease prevention 

but mainly consists of actions that minimize the risk of introduction and spreading of an 

infectious disease in a particular place and also spreading to other places. In aquaculture, 

therefore, biosecurity should be mainly related to those practices aiming at reducing the risk of 

specific infectious and parasitic diseases, whereas disease prevention and prophylaxis should 

be viewed with a wider scope, including measures and actions to reduce the susceptibility to 

infectious diseases and also non-infectious diseases and factors such as stress or environmental 

conditions, that are closely related to the emergence and expression of the diseases.  

Prophylaxis, disease prevention and biosecurity should also be clearly differentiated from 

disease treatments and disease remediation, although in cases, certain measures and tools are 

used to prevent and also to treat. Treating European sea bass and gilthead seabream diseases 

has been already addressed in D3.3 of PerformFISH, i.e. Deliverable 3.3 “Best Therapeutics 

Practices for Mediterranean Farmed Fish”.  

 

1.2  Disease prevention in aquaculture  

 Disease prevention in aquaculture has been extensively addressed in specific literature. 

Amongst the general reviews and guidelines, the following publications make a comprehensive 

list: 

- Fish Diseases: Prevention and Control Strategies. Edited by Jeney G., 2017, Academic 

Press.  

- Improving biosecurity through prudent and responsible use of veterinary medicines in 

aquatic food production. Bondad-Reantaso, M.G., Arthur, J.R., Subasinghe, R.P., eds. 

2012. FAO Fisheries and Aquaculture Technical Paper. No. 547. Rome, FAO. 207 pp.  

- Aquaculture biosecurity: prevention, control, and eradication of aquatic animal 

diseases. Edited by A. David Scarfe, Cheng-Sheng Lee & Patricia J. O’Bryen. 2006. 

Blackwell Publishing 

- Yanong, R.P.E g and Erlacher-Reid, C. (2012). Biosecurity in Aquaculture, Part 1: An 

Overview.  University of Florida. SRAC Publication No. 4707.  

- Yanong, R.P.E. (2012) . Biosecurity in Aquaculture, Part 2: Recirculating Aquaculture 

Systems. USDA- Southern Regional Aquaculture Center. SRAC Publication 4708. 

- Yanong, R.P.E. (2013) . Biosecurity in Aquaculture, Part 3: Ponds. USDA-Southern 

Regional Aquaculture Center. SRAC publication 4712. 

- Austin B. and Newaj‐Fyzul A. (2017). Diagnosis and Control of Diseases of Fish and 

Shellfish. John Wiley & Sons Ltd. Chichester, West Sussex, UK, 329 pp. 

In these reports, the main different aspects related with disease prevention are presented and 

briefly or extensively discussed. However, the different facets of aquaculture, including many 

http://performfish.eu/wp-content/uploads/2019/09/D3.3_Best-therapeutics-practices-for-Mediterranean-farmed-fish.pdf
http://www.fao.org/3/ba0056e/ba0056e.pdf
http://www.fao.org/3/ba0056e/ba0056e.pdf


http://performfish.eu/wp-content/uploads/2020/01/3.2_FINAL_SUBMITTED.pdf
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Most of these additional factors are also considered in WP1 (Genetic background), WP2 (Fry 

quality and epigenetics), and WP4 (nutrition). The present document highlights only general 

elements that can be relevant for prophylaxis, while detailed information is also delivered in 

the corresponding deliverables of these work packages.  

 

1.3.2. Genetic background 

It is well known that specific strains or lineages can be more resistant and more resilient to 

specific diseases. In European seabass and gilthead seabream, only limited information linked 

to resistance mainly to Photobacterium damselae subspecies piscicida is available Antonello et 

al, 2009, Massaut et al. 2011, Aslam et al, 2018). In PerformFISH, two specific subtasks in WP1 

focus on disease resistance:  

Task 1.3.1: The optimised, low-cost SNP set (Task 1.1) will be used first to reconstruct -family 

relationships and to estimate genetic parameters (heritabilities and genetic correlations) for 

resistance to VNN in larval and juvenile sea bream and response to nodavirus vaccination in 

juvenile. 

Task 1.3.3: Genomic selection of European sea bass for one of the two parasitic disease 

challenges 

The achievements of these substasks will be presented in:  

D1.3 Report for EBVs for vibriosis and parasites infections 

D1.6 Estimated genetic parameters and Low-density genome scan for SNPs associated with VNN 

resistance in sea bream 

 

1.3.3. Larvae and juvenile management 

The risk of disease during larval, postlarval and juvenile rearing is very high due to the particular 

physiological characteristics of those stages that make them particularly sensitive to changes of 

the environment or diseases. For this reason, some the most relevant prophylactic practices and 

mainly those related to biosecurity should be implemented in hatcheries and nurseries. Also, 

strengthening juvenile resilience is key to the improvement of the resilience of fish in more 

challenging environments. These and other aspects are mainly researched in WP2.   

    

1.3.4. Health-Nutrition approach 

Fish nutrition has relevant impacts on factors such as fish growth, farming economics, 

environmental and social sustainability and human nutrition but also on the fish performance 

against diseases and fish resilience in farming conditions. Indeed, the management of several 

dietary components has been found to substantially seal the defense system of European 

seabass and gilthead seabream by altering specific immune parameters (check Aquamax: 

https://cordis.europa.eu/project/id/16249/it; Arraina: http://www.arraina.eu/).   

In WP4, novel feeds based in an improved knowledge of the gilthead sea bream and European 

sea bass requirements and also improved knowledge of the characteristics of the available raw 

materials / feeds are developed. This main objective is connected with a specific subtask 

https://cordis.europa.eu/project/id/16249/it
http://www.arraina.eu/
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scheduled in 3.4.4, related to bioactive substances from Marine Natural Products) also with the 

objective to improve fish welfare and health.  

 

1.3.5. Fish Welfare 

European seabass and gilthead seabream welfare is also addressed in PerformFISH Task 3.5. This 

task mainly outlines practical methodologies for fish welfare assessment at farm level through 

the identification of Operational Welfare Indicators (OWIs). The results of this task will provide 

a valuable tool to allow the implementation of the most appropriate measures to improve the 

welfare level in the farm and this improvement will also have a direct effect on the capacity of 

fish to cope with the potential hazards related to diseases.  

 

1.4. Mediterranean fish farming: production cycle and specific phases 

As in many other aquaculture production systems, the Mediterranean marine fish production 

cycle is divided in distinct phases mainly related to the biological characteristics and 

requirements of the fish at different stages as follows: 

-Broodstock  

-Hatchery  

-Nursery 

-Pre-ongrowing 

-Ongrowing.  

In particular Mediterranean production areas (West Mediterranean, main production in 

offshore cages), pre-ongrowing tends to be clearly differentiated from the ongrowing phase. In 

this particular case, ongrowing farms require fry/juveniles of higher weight (10-30 g). Bigger fish 

are more adapted and resilient to the management in cages (feeding, basic husbandry), nets can 

have a higher mesh size and the total ongrowing cycle can be reduced. On the other side, large 

batches are required, which combined with the higher weight, usually puts extra pressure on 

the nurseries as exceeds their capacity.  

Another specific characteristic of the European sea bass and gilthead sea bream production is 

the diversity in ongrowing systems used. Sea cages is the main system used for these two 

species. Cage farming can be operated in sheltered and calmed areas (mainly in Greece or 

Croatia) or also in more rough offshore conditions (Spain). Land-based intensive or semi-

intensive ongrowing facilities based in tanks or ponds are also relevant in particular geographical 

areas (Italy, France), along with semi-intensive and extensive rearing pond and lagoons in Italy, 

Spain and Portugal. Each system has different characteristics and requirements.  

Each one of these phases is developed in facilities designed for the purpose and practices are 

adapted to the characteristics and requirements of the life stage and age of the gilthead 

seabream and European seabass reared there. For this reason, the focus on prophylactic 

programs is different for each phase. In the following sections, the specific characteristics and 

requirements for prophylaxis are described in detail. 
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1.4.1 Production cycle stages: from broodstock to ongrowing  

Different stages have different needs and for this reason are reared in separate facilities. This is 

also an opportunity for tailor-made prophylaxis and biosecurity protocols.  

Each production stage (broodstock, hatchery, nursery, pre-ongrowing and ongrowing) has 

particular technical specifications, operational procedures and requirements and amongst these 

requirements, biosecurity and prophylaxis are some of the most relevant and will be described 

in detail hereunder. However, it is very important to highlight how relevant is for biosecurity, 

the fragmentation of the production cycle. This fragmentation can be regarded as a problem 

from the logistic or operational point of view but the fact that each stage operates 

independently and physically isolated from each other, with separate staff and supplies is 

considered as a positive strategy that reinforces biosecurity processes. However, gilthead 

seabream and European seabass production phases should not be considered as self-contained 

structures but as a linear process. If a pathogen or a disease emerge in the production system, 

these pathogens can be easily transmitted and dispersed throughout the entire production 

system if measures are not taken. For this reason, it is absolutely necessary to design and 

incorporate in the system, the adequate structures and measures to avoid or minimise the risk 

of pathogen expression in the system and the risk of spreading outside the system. One of the 

most efficient systems is the creation of “firewalls” that can allow the containment of the 

disease and pathogen and limit the propagation to other parts of the system. Physical isolation 

(separate buildings), distinct operational procedures (independent operations, supplies and 

staff) and a careful evaluation of the biological material (eggs, larvae, fry, juveniles) before to be 

transferred to the next stage are the basis of these “firewalls” concepts and will be detailed later 

on. It is important to stress the fact that in some cases, this concept of physical and operational 

separation of the different phases is not assumed or only partially in the general operational 

production structures in the Mediterranean. Broodstocks in some cases are maintained in the 

same building as larvae, with only some limited physical or operational isolation. In many of 

these cases, the isolation is limited simply to a wall, but with constant, non-restricted 

movements between the two areas of materials and staff through doors or entrances. In some 

of these facilities, footbaths are placed in these paths as a biosecurity measure, but in practice, 

the effectiveness of this measure is frequently questionable as the footbaths are not large, long 

and deep enough to ensure that staff stay in the disinfecting solution with both footwears 

immersed for the right time. In most of the cases and mainly if the path is frequently crossed, 

people tends to cross the footbaths very fast. Another frequent problem is the poor or absent 

maintenance of the footbaths: low disinfectant doses, lack of cleaning and substitution of the 

disinfection solution, lack of traceability of these operations or even dry footbaths are still 

frequently found bad practices in some farms. To avoid these problems, it is highly 

recommended to keep broodstock in a separate and isolated building, with specific entrance 

and paths, with designated staff or at least, specific and differentiated workwear, specific 

hygienic measures (cleaning and disinfection before and after the operations). If emergency 

exits should be placed in the building for security reasons, door/gate opening alarms should be 

placed to discourage any misuse of these paths. As eggs are the only biological material that can 

be transferred from broodstock area to hatchery, transfer can be done simply through a window 

(if buildings are side by side) or transferred in appropriate cleaned and disinfected containers. 

Egg disinfection should be performed in the broodstock building, after collection and cleaning 

and egg quality evaluation and before transfer to hatchery.   
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Similar approaches can be applied to hatchery/nursery or nursery/preongrowing transition 

although in these situations, biosecurity measures are not so strict as for broodstock and 

hatchery stages.  

It is also important to notice that in some cases, in Mediterranean gilthead seabream and 

European seabass production, some fish farming companies operate under integrated rearing 

strategies, meaning that the same company has the different stages of the production cycle. In 

these cases, these companies tend to have harmonised prevention and biosecurity protocols, 

taking into account the specific characteristics and requirements of their own system. This 

usually allows a better control and traceability of these measures.  However, in other cases, 

there are specific companies specialized in a part of the cycle and they act as egg, larvae, fry or 

juvenile suppliers for other companies. Also, in some cases and due to unexpected problems, 

companies operating under integrated strategies, occasionally also require supplies from 

external companies. In those cases, supplier and customer may have different prevention and 

biosecurity strategies and this can be also a potential source of problems. It is highly 

recommended to have a mutual evaluation of their strategies in order to harmonise the 

biosecurity levels. 

      

1.4.2 Disease risks 

An exercise to identify the risks concerning the main diseases affecting gilthead seabream and 

European seabass, has been developed as part of task 3.1 (Epidemiology and Health Risk 

Assessment). A specialist working team formed by scientists identified the main risks associated 

to each production phase using a HAZOP (Hazard and Operability Study) evaluation system, 

combined with the information available from technical and scientific literature, as well from 

their personal experience. The results of this primary assessment for each production stage are 

indicated below. From this primary internal assessment, a more complete and detailed 

assessment on the relevance of each risk factor with experts on this field using DELPHI 

techniques is under development and results will be presented in the future. Results of the main 

risks for each relevant disease and each production stage are summarised in the graphs below.  
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