REDVET - Revista electrénica de Veterinaria - ISSN 1695-7504 LR D‘q""""‘
Vol 24, No. 1 (2923). N S . -
http://www.veterinaria.org Vet
Article Received: 05 January 2023; Revised: 10 March 2023; Accepted: 25 March 2023

Assessing the Nutritional Requirements of Farmed Fish for
Optimal Growth and Development

Dr. S. K. Khatik
Assistant Professor, School of Agricultural Sciences, Jaipur National University, Jaipur, Rajasthan, India, Email
id- Skumar.patho@jnujaipur.ac.in
Padmapriya G.
Assistant Professor, Department of Chemistry, School of Sciences, JAIN (Deemed-to-be University),
Karnataka, India, Email Id: g.padmapriya@jainuniversity.ac.in
Dr. Daisy Sharma
Assistant Professor, Department of Nutrition and Dietetics, Assam down town University, Guwahati, Assam,
India, Email 1d: daisy.sharma@adtu.in , Orcid Id- 0000-0002-1810-7223

Abstract

Farmed fish production has grown in importance as a component of supplying the world's need for seafood. It is
crucial to comprehend the nutritional needs of farmed fish and give them the best diets possible to ensure their
sustained growth and development. The main points of evaluating the nutritional needs of farmed fish to support
their growth and development are summarized in this study. The global development community needs to meet
the Goals for reducing worldwide malnutrition. Scientists from several fields are beginning to agree that fish is
essential for food security and nutrition. However, this ‘fish as food' viewpoint must still be reflected in financial
priorities for innovation or regulations. When viewed from the point of view of the food system, fish can inspire
creative initiatives and expenditures that support nutrient- Conscious and socially just aquaculture and catch
fishing. The usual view of fish as a natural resource, which emphasizes aims for economic growth and
biodiversity protection, contrasts with this. The research requirements and policy directions for achieving this
are highlighted in this study. Recognizing and enhancing the significance of fish in lowering malnutrition and
starvation is necessary for investments to be made in capture farming and fishing by governments, international
development organizations, and society. Besides financial gain and wildlife preservation, this will offer further
long-term growth motivation.
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Introduction

Over the past few decades, aquaculture has grown significantly, contributing significantly to
the growing worldwide demand for fish. Issues about dwindling wild fish populations and
environmental sustainability have given rise to the possibility of fish farming as a possible
solution. But to guarantee farmed fish's long-term growth and development, it's critical to
comprehend their dietary needs and offer them the best meals (1). Nutrition fundamentally
influences farm-raised fish's growth, development, and general health. The quality of the
finished fish product is enhanced by proper nutrition, which also increases growth rates and
feed conversion efficiency (2). The worldwide organization for long-term prosperity must be
on pace to reduce hunger and malnutrition (an aberrant physiological state resulting from
insufficient, uneven, or excessive ingestion of macro- and micronutrients) (3). Fish welfare
has recently drawn greater interest in various contexts, such as aquaculture. In addition to
being a significant manufacturing process that combines high-quality food with human
Nutrition, aquaculture also aids in replenishing economic and conservation objectives
involving fish populations. With these two goals in mind, assessing fish welfare in

128



REDVET - Revista electronica de Veterinaria - ISSN 1695-7504 LR R SO s
Vol 24, No. 1 (2023) . = |

. . Revista Electrorica de \
http://www.veterinaria.org Vewraman
Article Received: 05 January 2023; Revised: 10 March 2023; Accepted: 25 March 2023

aquaculture is essential to ensure the effectiveness of restocking, and farmed fish must be
kept in environments that are comparable to those of their wild counterparts and free from
suffering for moral and practical reasons schemes (4). Over the past two decades, aquaculture
has grown significantly. According to the annual report of the Food and Agriculture
Organization, aquaculture has increased fish output by 7.1% over the previous ten years.
Wild fisheries, on the other hand, have been constant since 1980 and on the decline since
2011. Aquaculture accounts for 80 million tons (or 46.8%) of the produced fish, totaling fish
raised on farms and in the wild, totaling 170.9 million tons. Artificial feed augmentation
considerably influences fish output in systems of intensive fish farming. Fishmeal is the main
component of feed additives that satisfy the diet's protein needs for fish. However, the
capture of wild fish is crucial for the manufacturing of fishmeal (5). With constant
advancements in feed composition to increase feed efficiency and sustainability, aquaculture
nutrition has advanced over the past 20 years. While fish use these resources with high levels
of tropics, such as simonies and marine species, they still depend on a fish meal (FM), and
fish oil (FO) is adequate to fulfill their nutritional needs. The nutrition of FM and FO-based
diets is the most similar to the natural prey that wild fish ingest (6). This paper discusses the
value of fish in ensuring food security and nourishment. Fish is marginalized in attempts at
policy discussions surrounding capture fisheries, and aquaculture is unrelated to attempts to
attain global food and nutrition security (7). Increasing fish must fulfill four essential pillars
in order to contribute to food and nutrition security proposed of research requirements and
policy orientations resulting from a global policy conversation on "fish as food."

Related Works

The study (8) mentioned the license rounds issued. The article explains how different key
problems have been included in each set of licenses and how changing governments' political
goals have affected the criteria. The writers also look into whether and how violations of
licensing terms have been punished and how much control and oversight the government has
over license requirements. The article (9) summarized the key findings from this body of
research and analyzed consumer surveys about eating insects-fed animals. According to our
analysis, the growth of this market for new proteins will be supported by consumer
acceptability. Additionally, it concluded that it would be interesting to learn whether using
this is more environmentally friendly when considering whether animal products fed with
insects will be more acceptable overall from a sensory perspective than traditional goods;
feed sources may enhance customers' willingness to pay the main problems the agricultural
feed industry faces are finally covered. The study (10) examined the widespread use of new
technology centered on the Internet of Things (10T), which has many benefits and enables the
major improvement of conventional manufacturing procedures, transforming all facets of
human activity. Water and fertilizer utilization is enhanced due to these technical
improvements, which also affect agriculture and significantly raise crop quality and vyield.
The system's decision-making process was supported by appropriate software architecture. It
was based on information acquired locally by a well-designed wireless sensor network
(WSN) powered by solar Energy. The study (11) examined to start by giving an in-depth
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analysis of the vast array of technologies that are now being used concerning ocean energy,
offshore wind energy, and offshore aquaculture, which are all examples of "blue growth" and
"multi-use™ in this context and purification, to name just a few. The paper (12) maintains the
growth, the development history of fisheries, capture, aqua product processing, the current
conditions of the aquaculture, aqua animal nutrition, and feed industries, as well as
recreational fishing, are all reviewed.

Additionally, the contribution of Chinese fisheries to global fisheries is assessed, as well as
the electricity fisheries development issues and growth methods. The study (13) examined the
evolution of cages and the requirement for creating a management decision support tool.
Kenya Marine and Fisheries Research Institute (KMFRI) data and existing literature on
fisheries and cage culture were employed for the investigation. Cage culture is a potential
initiative to boost output, provide jobs, and improve financial well-being. The article (14)
thoroughly analyzed the current state, importance, and effects. This section will concentrate
on the following four standards for quality management systems to examine how they affect
the development of marine aquaculture. These standards are freshness, safety, traceability,
and authenticity. The study examined (15) the literature on using insects as food and feed; the
paper introduces the physiology of insects and how their growth is regulated. It also takes
into account the conditions for insect farming and large-scale production. The difficulties that
must be overcome to create a profitable, secure, sustainable insect farming sector are
highlighted.

Achieving global food and nutrition security may depend critically on the contribution
of fish

Fish is an Animal Source Food (ASF) that is abundant in essential fatty animal proteins,
acids, and other nutrients and micronutrients that may boost cognitive development, prevent
stunting, make stronger the immune system, lower the danger of cardiovascular disease, and
enhance maternal and child health outcomes (Fig.1 and Table.1). 7% of the protein and 17%
of the animal protein ate worldwide come from fish. Because ASF (including fish) have
greater concentrations and bioavailability of important micronutrients than meals derived
from plants, eating them is linked to a decreased risk of childhood stunting. Fish nutrients
may reduce the risk of non-communicable diseases and disorders connected to under
nutrition. Fishes are often more inexpensive than other ASFs, like red meat, enhancing its
accessibility for those in need, even if the demand for particular species drives up costs. Fish
is the primary source of animal protein in at least nine countries in Wild fish in South
America serves as a safety net for people through economic shocks, weather changes, and
geopolitical conflicts that have an impact on the production of land-based foods. Landless
people who are unable to cultivate crops often have access to fish. Over time, the declining
cost of aquaculture demonstrates the sector's potential as a pro-poor food construction
strategy. Fish production techniques generally deliver vital nutrients with low ecological
effects than other ASFs, and they're also convenient and cost-effective.
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Figure 1: Nutritional importance for fish

Table 1: Nutritional values for fish

Nutrient Quantity
Calories 280
Protein 39.2g
Carbohydrates 0g
Fat 12.5g
Fiber 0g
Sugar Og
Salt 86 mg

The misalignment of policy and development financing objectives regarding fish and
food

The financing for and discussions on important food policy issues typically exclude fish. The
second Sustainable Development Goal (SDG) goals include objectives for agricultural
systems that should motivate financing and policy changes, such as resilient agricultural
methods, topsoil quality of the land, plant, and animal agrarian subsidies, gene banks, and
accessibility to land.4 However, neither the SDG 2 objectives nor any particular advice about
fish production methods addresses fisheries or aquaculture by name. The annual world
nutrition report, which is released every year and was the first to include fish in 2017,
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indicates that fish is absent. The information is a framework for monitoring the promises
made by 100 parties, including aid donors, governments, the United Nations, civil society,
and corporations.5 Additionally, fish doesn't seem to be among the top foreign development
investment priorities. For instance, from 1968 to 2018, the average amount of money the
World Bank granted to agriculture went toward capturing fisheries and aquaculture.
However, during the last ten years, the average has increased to roughly 2.6%. Over the same
period, the Regional Development Banks have given capture fisheries and aquaculture a
somewhat greater average proportion of financing than the World Bank; even if they haven't
provided money for fishing or farming for a long time (Fig. 2). Energy given is an inadequate
indicator of fish's significance, even if this financial allocation closely corresponds to fish's
proportion to the world's overall energy intake. More importantly, fish serves as an ASF that
delivers vital micronutrients and fatty acids that are highly bioavailable, particularly in low-
income nations that are situated in low latitudes. Additionally, financed programs prioritize
economic growth above goals related to food and nutrition security, including potential
consequences for those who are nutritionally weak. Despite an emphasis on global Nutrition,
the biggest private charity in the world, the Bill and Melinda Gates Charity, has long
excluded fish. Fish is notably absent from financing priorities, and food-related talks are
similarly rare in high-level fisheries policy. Even though fish are primarily harvested for
human consumption, the resource paradigm dominates in many significant international
policy forums. When fish are seen as a natural resource, the policy may be narrowed to focus
on fisheries of high value as exports, economic benefit, and species management and
protection. Despite being vital, they disregard fish's nutritional benefits, seasonality and
accessibility, distribution, equality, and consumption habits. Focusing solely on fish as a
normal source is predicated on the idea that it should only be concerned with the biological
and economic sustainability of the fish-producing industries, without considering how
policies could help or hinder the accomplishment of food and nutrition security.

Research requirements and policy directions for "'fish as food' are based on four
pillars.

By presenting fish in a favorable light, one might encourage creative legislation and
initiatives that promote fish's role in enhancing the food and nutrition security worldwide.
Moving away from thinking of fish as food and toward directing policies and investments is
suggested by the four pillars mentioned below.
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Figure 2: Allocation of funds from the World Bank and Regional Development Banks for agriculture to support
aquaculture and fisheries

Table 2: Year based on funding for fisheries

Duration(Years) Values of Percent funding (%)
2014 32
2016 19
2018 14
2020 19
2022 10
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Figure 3: Reports from the Committee on Fisheries' representation of food and other topics

Improve metrics

The lack of measures to evaluate and explain the benefits of fish to food security and dietary
safety restricts financing and policy options. Data gaps and shoddy evaluation techniques can
also hamper the attainment of growth goals and goals after they have been created. Only a
few fish species have had the makeup of their micro- and macronutrients studied; hence
estimates of the availability of fats and proteins and overall catch quantities are the only
worldwide information available. In addition, because of the limited resources assigned to
monitoring catch fisheries that generate money, government statistics typically understate the
production of fish used for sustenance. Improved evaluation and management of subsistence
and low-revenue fishing may have substantial commercial and social implications
considering the significant economic benefits of preventing childhood stunting. Analyzing
how much fish output contributes to micronutrient methods are being improved by new data
sets.

Encourage nutritionally conscious fish food systems

To prioritize nutrients above inexpensive Energy, agricultural systems implementing
nutritional awareness-raising tactics must battle strong commercial and political interests in
the food value chain. Investments and policies for aquaculture and fishing must follow suit.
Targeting certain micronutrient deficits and maximizing nutritional productivity in
aquaculture systems can be accomplished by changing species composition and feed
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composition. Given that harvest volume and value don't correspond with nutrient provision,
planning for optimal nutritional production in catch fisheries necessitates different policy
approaches than those aiming for maximum sustainable yield. Therefore, policy should place
equal emphasis on managing nutrient-rich stocks sustainably as they do on maintaining and
reestablishing commercially productive fisheries. Such a strategy could reveal chances to
diversify fish output without putting further strain on current supplies.

Govern distribution

The three main aspects of food and nutrition security, availability, access, and stability, by
connecting production governance to distribution governance and post-harvest operations,
may be directly controlled by policy. Post-harvest distribution is one of the food products
with the highest worldwide commerce, yet the proper tactics are little understood to enhance
distributional results. Management of distributional aspects, particularly explicit
consideration of gender, across various food system parts is essential. Protecting small-scale
fishermen's access to the ocean, addressing the power imbalances in the fish value chain that
disadvantage these ensuring that export markets encourage broad-based growth rather than
merely highly concentrated development, and hiring many women as employees emphasized
companies are just a few examples of significant policy objectives. ldentifying practical
methods to increase the World Fish research program on value chains and Nutrition promotes
these policy goals by increasing the accessibility, availability, and secure fish by low-income
consumers and consumption of nutrient-rich, specifically girls and kids.

Situate fish in food systems framework

Lastly, policymakers need decision-making tools that conceive aquaculture and capture
fisheries as parts of the framework for food systems. According to recent research, there are
several potential trade-offs and synergies among various environmental consequences of food
production, and human health implications are necessary to co-optimize human
NutritionNutrition and sustainability. As climate change puts increasing strain on terrestrial
food production systems, these trade-offs will become more important. A fuller
understanding of the connections between fish production and distribution, terrestrial
farming, and human health can only be achieved within a fish-as-food paradigm of people
and the environment be required to create integrated, multi-sectoral plans considering these
trade-offs.

Conclusion

There is increasing agreement that it is essential to acknowledge fish's critical contributions
to the world's food and nutrition security. However, we contend the deal still needs to be
represented in the sustainable growth language of significant global organizations and actors
based on our examination of higher-level financing policy and portfolio discussions. The
potential of fisheries and aquaculture to improve Nutrition and food security should be
utilized more. Expanding aquaculture, for instance, can make up for stagnant or declining
capture fisheries production in terms of volume, as shown by a study in Bangladesh. Still, the
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only assurance that farmed fish can make up for the vitamins and minerals found in wild-
caught fish are boosting impoverished people's health is a primary objective. Global fish
harvests may provide surrounding coastal communities with enough macro and
micronutrients; however, harvest processes may develop such that nutrient deficiencies
remain. It is crucial to define fish as food to know how nutrients are produced now and in the
future and how they supply food and livelihoods across a terrain of varying human nutritional
demands and deficiencies. This highlights the need for more data and the need for new
measurements. Consequently, a policy might be changed to include aquaculture and fisheries
governance to enhance elements of nutritious construction and allocation. Ultimately, it
integrates fish into a larger discussion on how food systems support human
NutritionNutrition and the health of the planet's ecosystems. The value of fish as food is
highlighted when placed within a larger food systems framework, which also shows how it
may support sustainability and resource preservation. By broadening the present "sustainable
seafood discourse,” we can address a wider range of environmental concerns and create more
possible intervention areas, such as involving stakeholders from other fish value chains. For
lots of small-scale and developing country fisheries across the world, where the financial
costs of improved management would outweigh probable financial rewards on investment,
the argument for food and nutrition security is vital. Describe a study and policy plan for
making fish a top priority in improvement funding and policy talks; we argue in favor of the
concept of "fish as food" in this article.
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