ADVANCES IN
FEEDS AND FEEDING

TECHNOLOGIES




The aquaculture industry has witnhessed
significant advancements in feed
formulation and feeding technologies in
response to the growing demand for
sustainable and cost-effective fish
production. These innovations aim to
improve fish growth, reduce environmental
impact, and enhance production efficiency.






Advances in Feed Formulation
Feed formulation has evolved to =5
meet the nutritional requirements 4

of different aquatic species while #==22
addressing sustainability and cost@sssa=
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Alternative Protein Sources
To reduce reliance on traditional fishmeal and
fish oil (which are expensive and limited in
supply), researchers have developed
alternative protein sources:

e Plant-Based Proteins: Soybean meal, corn
gluten, and canola meal are widely used.
However, anti-nutritional factors like
phytates must be addressed to enhance
digestibility.

e Insect Meal: Black soldier fly larvae and
mealworms are gaining popularity as
sustainable, protein-rich alternatives.

e Microbial Proteins: Single-cell proteins
derived from algae, fungi, or bacteria offer
a novel, sustainable option.

e By-Products and Waste: Animal processing
by-products (e.g., poultry meal, blood meal)
and food industry waste are repurposed
into feeds.










Functional Feeds

Functional feeds are enriched with add
enhance fish health, immunity, and ovg
performance:

e Probiotics and Prebiotics: Promots
improve nutrient absorption.

e ImMmmunostimulants: Boost the fis
to combat diseases.

e Enzymes: Help break down com
|mprovmg digestibility and red
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Challenges and Future Prospects
While advances in feeds and feeding tg

have significantly improved aquacultu
challenges remain:
e High initial costs of advanced fee
and smart technologies.
e Limited availability of sustainabl
ingredients on a large scale.




Future developments are likely to focu
e Greater adoption of Al and IoT in s
medium-scale farms.

e Development of highly sustainablg
feeding systems.

e Continued exploration of novel f
such as lab-grown proteins and
algae.







sustainable aquaculture, ensuring economic
viability, environmental protection, and food
security for a growing global population.
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