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The fate of the planet will increasingly depend on our ability to enhance and intelligently

manage the resources of the aquatic world—which have long remained on the margins of



attention—and of the land.
Now is the time to do it.

The ocean floors hold reserves of raw materials thousands of times greater than those
available in the Earth’s crust. Traditional agriculture, as we know it, cannot remain forever

the sole source of food supply for humanity.

The increase in world population, the growing scarcity of fertile soil, environmental
degradation, and the effects of climate change require a revision of production models. The
oceans, which cover over 70% of the planet and host vast biodiversity, represent a
fundamental resource for the future of food. However, the intensive exploitation of marine
resources through industrial fishing has already shown its limits, with the progressive
depletion of fish stocks, habitat destruction, and loss of biodiversity. If we want the seas to
become part of the solution and not the problem, a paradigm shift in the management of
marine resources is necessary, and precision aquaculture could represent the key to more

sustainable, efficient, and ecosystem-respecting fish production.

Precision aquaculture is based on the use of advanced technologies to reduce
environmental impacts, optimize resource consumption, and improve production quality. loT
sensors, artificial intelligence, and continuous monitoring systems allow the control of
water quality, the health of farmed organisms, and feed usage, reducing waste and pollution.
The adoption of models such as integrated multitrophic aquaculture enables the creation of
more balanced production cycles, in which fish, shellfish, and algae interact symbiotically to
limit waste and improve the quality of the marine environment. However, for this system to
work, concrete commitment to regulation and sustainable management of farming activities
is required, avoiding overcrowding, uncontrolled release of organic waste, and excessive use

of antibiotics.

At the same time, environmental DNA is proving to be a valuable ally for monitoring
biodiversity and managing both marine and agricultural ecosystems sustainably. Through
the analysis of genetic traces present in the environment, it is possible to detect the
presence of pathogens, monitor populations of at-risk species, and assess the impact of
human activities. This tool, already used to prevent epidemics in farms and optimize soil
quality, represents a strategic resource for ensuring traceability and sustainability of food

production.



The interconnection between marine and terrestrial ecosystems is evident, with agriculture
continuing to have a significant impact on the oceans through fertilizer and pesticide runoff,
alteration of coastal habitats, and excessive use of water resources. At the same time, the
oceans profoundly influence agricultural systems, regulating the climate, transporting
nutrients, and providing essential resources for terrestrial productivity. Marine biodiversity
interacts with agricultural ecosystems through a series of natural processes, such as nutrient
transport via sea spray, seabird guano fertilizing soils, and the contribution of coastal

wetlands in protecting land from erosion and salinization.

The influence of marine biodiversity on agriculture extends far beyond coastal areas, with
direct effects reaching many kilometers inland and climatic impacts extending hundreds of
kilometers. This means that sustainable management of the oceans is not only a matter
related to fishing or marine conservation, but also has direct consequences on agricultural
production and global food security. The protection of coastal ecosystems, the improvement
of agricultural practices to reduce marine pollution, and the integration of more balanced
production models between land and sea are fundamental steps to ensure the sustainability

of the food system as a whole.

A great handshake between the agricultural and marine worlds is needed. Aquaculture and
agriculture, considered for too long as two separate worlds, can instead intertwine in a
synergy capable of revolutionizing how we produce food, optimize resources, and reduce
environmental impact. The great handshake between these two sectors plays out on various
fronts—from nutrient management to diversification of food sources, through ecosystem

regeneration and technological innovation.

One of the most promising points of contact is the creation of integrated land-sea systems,
in which waste from one becomes a resource for the other. Integrated multitrophic
aquaculture (IMTA), for example, allows fish, shellfish and algae to be raised in a circular
fashion, reducing waste and improving production efficiency. Nutrient-rich waters from
aquaculture can be used to fertilize agricultural crops, reducing the need for chemical
fertilizers and lowering pollutant runoff into the seas. This approach closes the circle
between food production and sustainability, turning what is now waste into a valuable

resource.

The concepts of hydroponics and aquaponics also represent perfect bridges between sea

and land. In these systems, the water from fish farms is reused for growing vegetables and



plants, creating an ecosystem where fish waste becomes natural fertilizer for the roots, while
the plants filter and purify the water for the farms. A model that not only reduces water
consumption compared to traditional agriculture, but also allows for two types of production

in a limited space and without the use of pesticides.

Synergies between aquaculture and agriculture also manifest in the search for sustainable
feeds, reducing dependence on fishmeal, which depletes wild fish stocks. Algae and
agricultural waste can become protein alternatives to feed fish, while aquaculture can help
develop new biomass sources for agriculture. The production of microalgae, for example, not
only represents an alternative to chemical fertilizers, but could also help capture CO2 and

regenerate agricultural soils.

There is also the matter of environmental regeneration. Mangrove forests, seagrass
meadows, and coral reefs play an essential role in both marine biodiversity and coastal
stability, also protecting farmland from erosion and flooding. Protecting these ecosystems
means ensuring more resilient agriculture, especially in an era of increasingly unpredictable

climate change.

The combination of precision agriculture and intelligent aquaculture can pave the way
for a production model where nothing is wasted, everything is traceable, and every sector

collaborates to maximize yield while respecting the environment.

The meeting between agriculture and aquaculture is not just a possibility, but a necessity for
a more sustainable future. This great handshake can give rise to a model where food
production becomes more efficient, more circular, and less impactful. A model in which sea
and land are no longer two separate worlds, but two faces of the same green and blue

revolution.

But the sea, like the land, is not just a resource to be managed with rationality and
efficiency. It has a value that goes far beyond its capacity to feed humanity. Nature, with its
immense variety of forms, sounds, and colors, is not only matter, but also spirit. It is the
environment in which the human being evolved, the place that has nourished, protected,
and inspired him for millennia. The ocean, with its unfathomable vastness, with its rhythm of
waves and currents, with its capacity for renewal and transformation, has always been a
symbol of life, mystery, and deep connection with something greater than us. Living in

reciprocity with it does not only mean ensuring a food future for humanity, but also



preserving that part of us that finds in nature a reflection of our own sense of belonging to
the world. It means recognizing the spirituality and identity of nature and of all living and

non-living species on the planet.

The balance between agriculture, oceans, and sustainability cannot be just a technical or
economic issue. It is a civilizational choice. It is the awareness that humans can no
longer be predators, but must learn to be a part—indeed, not the central part—of the Earth’s

ecosystem.

The only viable path to ensure the future of food security and beyond is an integrated
approach that sees land and sea as elements of a single system. Technological innovation,
environmental regulation, and conscious management of natural resources must converge

toward a more efficient, resilient, and sustainable food production model
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