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T O W A R D  T H E  P R O F E S S I O N A L I Z A T I O N  O F  A Q U A C U L T U R E

Santosh Lall was a Principal 
Research Officer at the Institute for 
Marine Biosciences of the National 
Research Council (NRC), Halifax, 
Canada, until his retirement in April 2013. 
He received M.Sc. and Ph.D. degrees in 
Nutrition from the University of Guelph. 
Dr. Lall led Marine Bioactives and 
Aquatic Animal Health and Nutrition 
groups at the NRC and was Head of 
the Fish Health and Nutrition program 
at the Department of Fisheries and 
Oceans. As an adjunct professor at 
Dalhousie University, University of Prince 
Edward Island and Honorary Research 
Associate at University of New Brunswick, he has supervised or 
co-supervised more than 30 advanced degree students. He has 
undertaken and directed research for more than four decades, with 
more than 150 publications in fish nutrition and related areas. He 
has also worked closely with the aquafeed industry and international 
research organizations. He has served as a member and Chair of the 
International Fish Nutrition Committee (of the International Union 
of Nutritional Sciences), National Academy Committee (NRC, 
Washington) on “Minerals and Toxic Substances” and “Nutrient 
Requirements of Fish,” and Area Editor, Encyclopedia of Farm 
Animal Nutrition. Dr. Lall is a recipient of several national and 
international awards, among them the Queen Elizabeth II Diamond 
Jubilee Medal 2012 for his contributions to science and technology 
development. He continues to be involved in fish research through 
graduate students at Dalhousie University, scientists at the Institute 
of Marine Research in Bergen, Norway, and by the publication 
of scientific papers and reviews. Below is the quintessence of our 
conversation, held on 15 November 2016.

Rodrigue Yossa: Why have you chosen to work in aquaculture?
Santosh Lall: I was trained, initially, as an animal nutritionist 

and I started my scientific career in 1974 with a Ph.D. in Nutrition 
from the University of Guelph. At that time, research on fish 
nutrition was just starting there, with the hiring of C.Y. Cho. Upon 
graduation, it was difficult to find a job in nutritional biochemistry 
or terrestrial animal nutrition research in Canada. My Ph.D. advisor 
encouraged me to a try the area of fish nutrition. I took the challenge 
and worked on contract with the Department of Fisheries and 
Oceans Canada in Halifax, Nova Scotia. This is how I got involved 
in aquaculture and fish nutrition. 

In those days, there were only a few labs working on fish 

nutrition in North America, such as the 
Tunison Laboratory of Fish Nutrition, 
Dr. John Halver’s lab and at certain other 
universities in the US. The fish feed and 
nutrition workshop held annually in the 
USA provided an excellent opportunity 
to meet and communicate with people 
involved in fish nutrition research 
and diet development from industry, 
academic and government institutions. 
I also started working with federal 
hatcheries in Atlantic Canada to develop 
salmonid nutrition programs, including 
prevention of nutritional diseases and 
improved growth and survival of smolts 

after their release into natural waters. 
These activities opened doors for me to become familiar with 

fish physiology and nutrition and address the main issues of hatchery 
production and the emerging aquaculture industry. However, it was 
a difficult choice, because I could work with laboratory animals and 
get results in four weeks, while with fish I could plan an experiment 
for 16 weeks, but after 12 weeks, if there were high mortalities, I 
could lose everything. Nevertheless, I really liked working with fish 
and I decided to stay in the fish nutrition area.

Rodrigue Yossa: How would you describe the ideal aquaculture 
scientist?

Santosh Lall: The first thing that should be considered when 
you want to become an aquaculture scientist is a basic knowledge of 
aquaculture. The ideal scientist must be knowledgeable, imaginative, 
creative, a team player and respect the opinions of others. An 
aquaculture scientist integrates the knowledge of many areas and 
must have working knowledge of physiology, animal nutrition, 
animal health, and also some aspects of aquaculture engineering. 
An aquaculture scientist should be able to understand the problems 
of aquaculture industry and work with other scientists. 

I learned many things talking to colleagues who were excellent 
fish physiologists or microbiologists, with a limited knowledge of 
aquaculture nutrition. By combining our expertise and knowledge, 
we were able to resolve some key health problems of the aquaculture 
industry. A balance between applied and basic research is important, 
and the aquaculture scientist should not be carried away always 
with producing publications in journals of high impact factor. A 
good scientist should also have good communication skills to teach 
students, train farmers, and interact with several different audiences 
and stimulate them with the challenges facing the aquaculture 
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industry. Finally, a responsible aquaculture scientist should work 
with patience, ethics and integrity.

Rodrigue Yossa: How would you describe the ideal aquaculture 
producer?

Santosh Lall: With globalization, the aquaculture industry has 
become much more complex. When I started about four decades 
ago, we were dealing with farmers and trying to solve their technical 
issues, while nowadays we deal with companies and complex 
issues that are often linked to economics and profitability. The ideal 
aquaculture producer should not just focus on making a profit, but 
should also consider sustainability by respecting the environment, 
considering the welfare of the fish, securing good resources to deal 
with disease problems, analyzing the performance of the farm in 
terms of water quality as well as farm inputs and outputs, sending 
feedback to suppliers such as aquafeed manufacturers to let them 
know exactly how their products are performing on the farm, 
encouraging and listening to colleagues, especially junior workers in 
the farm, interacting with other farmers, and attending aquaculture 
workshops and meetings.

Rodrigue Yossa: What do you think are the main challenges of 
aquaculture in the short, medium and long run?

Santosh Lall: Challenges vary, depending on where you are. 
For instance, Canada has a long coastline, abundant freshwater 
resources, and a wide tidal range, while similar resources are 
scarce in other countries. Also, different countries have different 
regulations when it comes to aquaculture. However, in general, in 
the short and medium term, sustainability is very important. Any 
government initiatives on aquaculture should not only consider an 
economic perspective, but should also integrate an environmental 
perspective. Another challenge will be food safety, such as antibiotic 
residues and natural contaminants in aquaculture products, although 
a lot of efforts are deployed globally to address the key issues. Other 
challenges of aquaculture will include disease and parasite controls, 
and animal welfare. There is thus a need to develop regulations to 
prevent and manage these short-term concerns. 

In the long term, the main challenge of aquaculture will 
definitely be climate change and farm productivity. However, 
from an aquaculture nutrition point of view, the sustainability of 
feed should also be considered a big challenge because aquafeed 
used in several countries relies on fishmeal and fish oil that are not 
readily available and are very expensive. Efforts are being made 
to address this by using plant-based protein and lipid in aquafeed, 
but soil fertility is decreasing in several parts of the world and the 
sustainability of using terrestrial crops to feed fish may not be the 
sole answer, especially in the context of human populations in need 
of food that are also growing. Moreover, given that some people (in 
Europe, for instance) are against the use of plant products derived 
from GMOs in fish feeds, other alternative protein and lipid sources 
are currently under investigation for aquafeed, including meal and 
oil from microalgae, yeast, single-cell protein and insects.

Rodrigue Yossa: What does the future of aquaculture look like 
in Atlantic Canada?

Santosh Lall: The future of aquaculture in Atlantic Canada 
is promising but requires leadership and a clear mandate from 

the federal government. The government, through DFO, should 
increase funding for research and development, establish incentives 
to encourage the development of new aquaculture species, simplify 
the existing complex regulatory framework and environment 
assessment costs that impede industry growth, create systems to 
secure farm loans, provide more support for education, training 
and employment programs, and accelerate the regulatory process 
to obtain farm permits. Government efforts are strongly needed to 
capitalize the great aquaculture potential of Canada.

Rodrigue Yossa: What does the future of aquaculture look like 
in the world?

Santosh Lall: Although aquaculture is struggling in Africa 
because of social and political problems, I see a bright future for 
aquaculture expansion globally. However, environmental concerns 
have to be addressed worldwide to ensure sustainable development 
of aquaculture.

Rodrigue Yossa: What do you think about professional 
certification of aquaculturists?

Santosh Lall: By analogy with agronomists, the certification of 
aquaculturists will validate the background (training and experience) 
of aquaculture professionals. For instance, when you meet people 
who introduce themselves as aquaculturists, sometimes they have 
only received a broad training in biology with no background 
in aquaculture. Some of these people consider aquaculture to be 
an easy field and are the ones advising policy-makers (including 
government agencies) on aquaculture. 

Certification should go with re-certification; once someone 
is certified, it is not for a lifetime. There should be some sort of 
refreshment on a regular basis for certified aquaculturists. When 
you look at aquaculture training, only a few universities currently 
offer B.Sc. degrees in aquaculture, and graduate degrees do not 
necessarily include training in the multidisciplinary aspects of 
aquaculture, but are rather specialized in certain aspects of an area 
such as fish nutrition, molecular biology, genetics or engineering. 
Therefore, although the certification of aquaculturists would be 
very important for the sector, it could practically be difficult to 
implement. This certification would require flexible criteria and 
the involvement of the aquaculture industry, economic institutions, 
aquaculture societies, and somewhat of a government accreditation. 
The dialogue on this topic is very interesting and this discussion 
should continue.

Rodrigue Yossa: What would be the steps towards the 
professionalization of aquaculturists?

Santosh Lall: The principles of professional certifications 
already exist in fields such as agriculture and engineering and these 
principles could be adapted to aquaculture to verify that a certified 
aquaculturist is well equipped with the skills required to manage 
risks in the aquaculture industry and produce aquatic animals and 
plants in a sustainable manner.

Rodrigue Yossa: What would you have done differently if you 
had to restart your career in aquaculture?

Santosh Lall: I always wanted to look into aquatic animal 
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health as it relates to nutrition. I worked with 
government research institutions, with limited 
resources and funds. However, if I had the 
opportunity to do it over again, I would focus 
my attention on a key area such as development 
of bioactive compounds to improve the health of 
aquatic animals and also get more involved in basic 
fish nutrition research.

Rodrigue Yossa: What advice would you give 
to young aquaculturists?

Santosh Lall: You have to try to get a 
broad knowledge of aquaculture. So, before you 
complete your undergraduate studies, you have 
to decide whether you want to look for a job or 
pursue graduate studies after graduation. This 
decision will guide you in setting your long-term 
professional goals. Apply for volunteer work 
in aquaculture labs and farms to gain broad 
aquaculture knowledge and experiences. Finally, 
you have to be honest, hardworking and always 
keep in mind that there is a future for you out there.




