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Abstract

The practices of aquaculture in semi-arid
areas had a significant social and economic
impact by provided that a means of food
production, contributing to the livelihoods
of individuals, and generating income.
“The primary goal of aquaculture is
achievement  of  productivity  and
particularly batter utilization of water
resources for integrated aquaculture and
animal  husbandry.  The integrated
aquaculture systems in arid and Sami-arid
regions to produce quality food thought
year for peoples. These types of activity (in
Arid and Sami-arid) are basically involved
in the desert aquaculture; it is covered
application of salt affected soil or area.
Desert aquaculture technologies is used to
enhancing the fish production as well as
treat the salt affected soil through the saline
aquaculture. The creation of helophytes via
saline water is further most appropriate
method of transforming desert ecosystem
and food production for inhabits living in
coastal regions.
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1. Introduction

The current population of India is 1,415,125,754 as Feb. 5, 2023, assembled on Worldometer
elaboration of the latest United Nations data. After a decade of steady decline in hunger,
global hunger is on the rise, affecting almost 10 percent of people worldwide. The number
was starved people increased by 150 million between 2019 and 2022, in a crisis largely
caused by conflict, climate change and the COVID-19 pandemic (WHO 2022 and FAO
2022). India has the highest number of undernourished people in the world (Worldometer)
with an estimated 194.4 million people (14.37% of its population) undernourished (WEF
2021). India has one of the highest child malnutrition rates in the world, with a third of
malnourished children in the world being Indian. This is very serious problem to India.
Hungry problem can be controlled via desert aquaculture technology because India has vast
arid and semi-arid area. India has two semi-arid climatic zones, one in the north bordering the
thar, desert, extending into the states of Rajasthan, Punjab and northern Gujarat, and the other
in parts of the states of Deccan and Madras to the south.

The term ‘desert aquaculture’ denotes to culture production of fish, shellfish and aquatic
plants in arid areas, semi-arid and areas somewhere water supply is limited. The concept of
desert aquaculture was first start in southern Israel in 1979 with the finding of locally
available geothermal water near a village in the Arava Valley. It hums paradoxical, assumed
the evident lack of appropriate surface waters for such a resolution in these areas. However,
during the past four decades, the commercial ‘desert aquaculture’ area has been successful in
some countries around the world, utilizing several sources of aquatic including fresh and
brackish groundwater resources. Formerly pleasing a method to desert aquaculture, first we
should recognize locations where aquaculture cum agriculture can be combined. We also
estimatenative environmental circumstances including soil and water quality, topography,
and climate. An arid area, fisheries activates will requirement reforms to become a likely
production system permitting to each environmental condition. Aquaculture activities would
be founded on a composed ecosystem management method, the basic principle is to integrate
the biological and environmental occupations of a diverse group of organisms into a unified
system. Noble management is regularly measured to be the same as practical practice in the
presentation of aquaculture technologies. Satisfactory and appropriate conservation of farms
and apparatus, successful brood stock management (SBM), Breeding, seed production, Pond
management like, stocking, feeding, and water quality maintenance, disease control done by
bio security measures, harvesting, processing and marketing are the key fundamentals of this
managing theory.

2. Why Aqua Farming in the Desert Areas

Many countries are facing the challenges of population growth and the problem of food
shortages. Fish is also gaining popularity due to rich sources of different types of nutrients
like protein, vitamins and fatty acids. Climate variation and overfishing activities of the
adjoining oceans mark the enlargement of fishing.

Desert zones (arid and semi-arid) provide huge areas establish aquaculture activities, and
resources can be recycled to irrigate and top-dress surrounding land for more traditional
agriculture, rising dates, olives, and many additional crops. Desert aquacultures are also
beneficial because they're not connected to the main water supply, so the problems of disease
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control and contamination are reduced. Aquaculture in deserts and arid regions has grown
steadily over the last decade, thanks to modern technology and alternative energy sources.
Allowing water to be used more effectively and efficiently in these extreme locations,
allowing it to be used both for irrigating and watering plants, production of fish used.

Concept and Origin of Desert Aquaculture

Southern Israel's desert aquaculture industry began in 1979 with the discovery of geothermal
water near an Arava Valley village. The development of aquaculture in desert and arid
regions over the past decades in seven countries and regions such as Australia, Egypt, Israel,
Mexico, South Africa, United States of America and Central Asia. Desert aquaculture
conditions are considered by high day temperatures, cold winter nights, high solar radiation,
occasional rainfall and very low relative humidity. Aquaculture activities experienced in
desert and arid lands described by low precipitation (<250 mm/year), high solar radiation,
high rate of evaporation, using subsurface and surface water. Allan, Banens and
Fielder(2001) suggested that pond farming may be the most economically viable production
system for inland aquaculture. Ponds are generally considered to be the lowest investment
system with the lowest maintenance costs. Apart from biomass limitations, potential areas for
pond farming (e.g. salt tolerant areas, SIS drainage areas) are located in inland areas where
large water surface temperatures such as ponds vary (Allan et al., 2009; Hutchinson and
Flowers, 2008).

A schematic model of the Integrated Coastal Desert Aquaculture approach for sustainable
production is shown in Figure 1.
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This model shows the uniform growth of everyone in a sustainable way. The system consists
of four blocks (Q1, Q2, Q3 and Q4) with hatchery in (Q1), shrimp (Q2), fish (Q3) and
shellfish and sea cucumber (Q4). It's possible, required juvenile fish, shrimp, shellfish, and
sea cucumbers may be farmed in hatcheries, and fish and shrimp may be farmed in each farm.
The fourth quarter is used to grow oysters, mussels, sea cucumbers and mangroves.
Biological filtration of drainage water can be performed by algae and mussels in drainage
channels (DC).

For system operation, clean seawater is brought in through the supply channel (PC) and 3/4
drainage is sent to 4/4 to completely settle the organic load and nutrients. The system
discharges biologically filtered seawater, minimizing pressure on coastal ecosystems.
According to Sanger and Siddiq (1992) shrimp farming requires mangrove areas ranging
from 35 to 190 times the pond surface area. It will serve as a breeding ground and fish farm
for local fish and shrimp species. Aquaculture systems using mangroves, oysters and seaweed
as biofilters have proven effective in reducing environmental pressures. Algae grow rapidly
in shallow water by absorbing nutrients directly from the surrounding seawater. Sea
cucumbers digest sessile diatoms, organic debris and decaying algae and are potential
candidates for cultivation in aquaculture wastewater treatment ponds. Using brackish water to
produce salt plants is the most sustainable way to preserve desert ecosystems and produce
food for people living in coastal areas. The biological filtrate leaving the proposed system can
be useful for irrigation of coastal halophytes.

RAS Technology in Desert Aquaculture

Farming technologies have been proven to produce fresh, tasty and healthy fish, including
salmon, grouper, sea bream and more, from farm to local market, while consistently
respecting production goals. The roots of aquama technology are an area characterized by a
desert climate with high temperatures and little rainfall. By conducting research on different
species and shrimp at the company's research and development center in the Negev desert,
enables producers to achieve profitable production in any environment and climate. By taking
advantage of the natural desert environment, the system provides efficient temperature
control, which enables low-cost production.RAS systems are very environmentally friendly
in terms of energy and water, with several patents for water treatment and filtration
technologies that significantly reduce water consumption and guarantee a discharge minimal
liquid throughout the production process.

RAS flexibility of thought and design is key to the success of its technology, ensuring that its
systems adapt to different needs. When planning an installation, intelligent selection and
assignment of system components results in a robust installation that is easy to use and
requires minimal maintenance. Additionally, optimized power patterns and advanced power
management systems reduce feed conversion ratio (FCR) and operating costs.

Stable, Economical and Powerful RAS
RAS ability to establish stable and profitable aquaculture and production in any environment

and climate is especially important today. The recent border closure due to the corona
pandemic has affected the import and transportation of supplies, making local production
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very expensive. With RAS technology, onshore facilities can continue to meet market
demand under all circumstances, even when borders are closed.

Suitable Finfish and Shellfish Species for Desert Aquaculture

Important fish species for desert aquaculture are such as Sea bass, common carp, mullet,
striped bass, tilapia and ornamental fish, crustacean species like Redclaw, crayfish, shrimp,
e.g. L.vannamei, F. indicus and P.monodon.

Microalgae example Dunaliellasalina.

Different methodologies have been well-known to operatevarious water sources in
analogous arid zones

Usage of groundwater

Rainwater basinsoperative as irrigation reservoirs and ‘mega’ fishponds
Super intensive RAS

Broadagri-aqua water usage

Significant land-based pond systems

Use of Groundwater

The quality of groundwater is not always suitable for human consumption, as it can become
mineralized and contain sodium chloride, which is beneficial for tilapia culture. Such water is
too saline for agriculture, with the maximum recommended salt content for irrigation usually
2ppt to 3ppt so saline water or salt affected lands are used in aquaculture for better utilization
of this water.

Rainwater reservoirs functioning as irrigation reservoirs and ‘mega’ fishponds

Rain-fed ponds are supplied from rainfall and surface runoff. No water is supplied during the
dry season. These ponds are often small depressions in impermeable soil, with a dike built at
the lower side to retain more water. Ponds can be fed from a water body such as a stream, a
lake, a reservoir or an irrigation canal. These may be fed directly (e.g. barrage ponds), by
water running straight out from the water body to the ponds, or indirectly (e.g. diversion
ponds), by water entering a channel from which controlled amounts can be fed to the ponds.

Intensive Recirculating Systems
In intensive re circulating system water from outdoor fish ponds, raceways and tanks is
passed into sediment ponds for removal of solids. Highly-intensive systems may support up

to 50 kg of fish/m3 of water. Culture is intensive, as the stock is entirely dependent on a
comprehensive artificial diet and there is acute management of water parameters.
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Large-Scale Agri-Aqua Water usage

By implementing agri-aqua-animal husbandry, one location can help to reduce conflicts
between farming and aquaculture in coastal regions. By recycling nutrients properly,
producing agricultural goods more efficiently, and diversifying into other crops, this system
fosters sustainability while reducing the potential for conflict.

Large-Scale Land-Based Pond Systems

The most common production system is extensive pond culture, where fish feed on
endogenous food produced by the aquatic ecosystem. These usually involve simple
techniques based largely on skill and domesticated species like carp, exotic carp and cat
fishes and have been developed empirically through trial and error by generations of fish
farmers. Pioneering technologies rely more on knowledge generated by extensive research
efforts carried out in developed countries. In the North, technology imports have led to
composite and successful intensification of production systems and commodity chains;
attempts to transfer to developing countries have often failed. Technologies must be adapted
to the local socio-economic context, to the capacity of social agents to deal with it, to the
availability of local expertise and to the degree of domestication of cultivated species.

Figure 2: Fish seed Collection for stocking

Advantage and Disadvantages of Desert Aquaculture

Huge amounts of brackish water that can merely partly recycled for agriculture remain
accessible; there is hygienic and uncontaminated water (seawater or from other sources)
outstanding to few or no surviving trades; there is a warm ambient climate; geothermal bores
can maintain high temperatures in the winter through greenhouse use; the dry climate allows
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water cooling in summer; there is inexpensive land; geographic isolation provides a natural
quarantine; there are minimal ecological risks; year-round production can be achieved.
Generally speaking, the development of aquaculture in desert areas is more difficult. Indeed,
the livestock industry in desert areas has drawbacks, but that does not mean that there are no
advantages. Since the desert mainly uses groundwater, the water quality is better than inland
areas, so if you choose aquaculture species suitable for brackish water environment, the yield
will be guaranteed to a certain measure. In fact, some countries, including Egypt and Israel,
have practiced aquaculture in desert areas and are doing well. The development of
aquaculture in the desert has been favored by the high yield and the diversity of cultivated
species. It is not easy to clearly define the main advantages and disadvantages of aquaculture
in desert and arid regions. It is clear that aquaculture can be practiced more easily in areas
where water is abundant and easily accessible, but the presence of groundwater presents a
real opportunity for dry areas that might otherwise remain low yielding. The success of fish
farming in these arid regions will ultimately depend on the prices these fish can fetch in the
market, either locally or for export. Therefore, the total cost of production, including the cost
of transporting agricultural inputs to the farm itself and transporting fish to the receiving
market, will play an important role in determining the commercial viability of a farm.

3. Conclusion

Over the past few years, arid conditions in Israel, Australia and other agricultural countries
have further imposed restrictions on water use for agriculture and aquaculture. This has
drawn attention to the development of smart agriculture and aquaculture systems. Therefore,
more productive use of saline groundwater in desert regions is becoming increasingly
important. Ultra-high-density, high-capacity systems that can make the most of water are
being developed. Various integrated aquaculture systems are also being tested. Therefore,
different types of salt-tolerant fish species that being used in aquaculture. Aquaculture
systems different types of fish species are tested in arid and semi-arid regions to fulfill the
requirement of fish consumption and nutrias diet of human. In arid and semi-arid regions,
fisheries activities will requirementalterations to develop anauspicious production system
conferring to every environmental condition. Aquaculture performswould be built on a
composed ecosystem management method, the rudimentaryprinciple is to combine the
biological and environmental utilities of a diverse group of organisms into a combined
system.
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