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ABSTRACT

Desert soilization is a novel strategy for transforming barren dry areas into vibrant, rich oases. This revolutionary
process involves integrating organic matter, nutrients, and water-retaining technology to improve soil fertility in
harsh desert conditions. Desert soilization seeks to overcome the obstacles posed by high aridity by implementing
sustainable agriculture methods and utilizing cutting-edge technologies. The goal is to create profitable and
sustainable ecosystems that promote biodiversity, support agriculture, and potentially mitigate desertification.
The paradigm shift in land management holds promise for regions dealing with the effects of climate change and
water scarcity. Egypt must use soilization techniques to convert barren land into productive land, improving soil
fertility and boosting sustainable agriculture. This approach is crucial for food security, biodiversity, and economic
development in arid regions.
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INTRODUCTION

Deserts encompass more than one-third of the Earth's geographical surface, with a particular emphasis on North
Africa, the Middle East, and Central Asia; yet, their sandy soils are often unsuitable for intensive agriculture due to
low nutrient content and water retention (Kassas, 1995). Desert soilization, on the other hand, can transform
historically barren desert lands into fertile agricultural oases. Desert soilization employs scientific procedures to
improve soil fertility and water retention capacity in desert areas, paving the way for the establishment of
sustainable food production systems in some of the world's harshest climates (Liu et al., 2022). In order to give
desert sand the characteristics and ability to hold water, a process known as "desert soilization" entails manually
modifying the top layer of the sand to foster the growth of plants (Yi and Zhao, 2016). Over 1,130 hectares of desert,
desertified land, and islands have all seen the successful use of this strategy. A novel material with the mechanical
states and soil-like water-retaining capacity is created by mechanically binding the sand granules together, which is
advantageous for plant growth. The "soilized" sand has the same mechanical and ecological characteristics as natural
soil, and it can hold onto water, nutrients, and air. It has been demonstrated that desert soilization works well for
controlling desertification, promoting ecological rebound, managing land use, and sequestering carbon. It provides
a viable substitute for conventional desert management techniques and has great potential to counteract
desertification (Yi, Z. et al., 2022a).

Applying decomposed organic matter to desert soils is one of the most promising methods of desert
soilization. By forming stable aggregates with the sand particles, organic matter enhances the structure of the soil.
These aggregates improve water infiltration and reduce wind erosion. Additionally, adding compost raises the
amounts of nutrients in the soil that are necessary for plant growth (Yi, Z. et al., 2022b). Composted materials act as
a rich mulch that holds moisture close to the soil surface. Examples of these products include crop residues, animal
manures, food waste, and sewage sludge. Microorganisms release nutrients in a form that plants may easily use as
they decompose organic materials. In order to improve desert soils, other techniques include adding minerals, clay,
or charcoal. For several growing seasons, plants receive a consistent supply of phosphorus from naturally occurring
rocks that release phosphate. A rich source of micronutrients is provided via dust capture and powdered basalt
(Mardamootoo et al., 2021). Because clay has a large specific surface area and electrostatic forces that bind water
molecules, adding clay particles to sandy soils greatly enhances their capacity to hold water. The cation exchange
capacity and porosity of soil are increased by some polymers and Biochar, a material resembling charcoal that is
made from burned biomass. For the long-term maintenance of fertility, these supplements can increase soil
microbial activity and carbon sequestration. (Ramadan et al., 2020; Kumari et al., 2022). To increase fertilizer use
efficiency and lower losses from leaching, runoff, and volatilization, polymer-based controlled-release fertilizer
nano-formulations are being developed. In order to minimize nutrient losses and guarantee adequate nutrient


https://ejar.journals.ekb.eg/
mailto:kamelabdelsalm@gmail.com
https://ejar.journals.ekb.eg/article_334339.html
https://orcid.org/0000-0002-4042-4022

Abd-Elsalam and Abdel-Momen Egypt. J. Agric. Res., (2024) 102 (1), 1-3

availability in the rhizosphere, these formulations make sure that nutrients are supplied gradually over an extended
period of time (Abd-Elsalam and Abdel-Momen, 2022). Agroecological and soil science knowledge can help desert
regions change from desolate wastelands unsuitable for cultivation to prosperous farming communities. Desert
soilization exemplifies sustainable land management techniques that sustain food production in harsh conditions
and green deserts. Transforming more deserts into productive oases is possible through augmenting natural
resources with sustained research and creative technology. Desert soilization applies methods to improve soil
fertility, preserve water, and encourage flora growth in arid areas. We recommend examining the ideas, practices,
and potential advantages of desert soilization for reclaiming arid landscapes in Egypt.

Principles of Desert Soilization:

Water Conservation and Management: In dry areas, one of the main problems is a lack of water. The goal of desert
soilization is to manage water resources effectively by using methods like drip irrigation, rainwater collection, and
the use of compounds that absorb moisture. By maximizing water use and minimizing evaporation, these techniques
guarantee that water resources are efficiently used for plant growth.

Soil Improvement and Restoration: High salinity, low organic matter concentration, and poor fertility are typical
characteristics of desert soils. By adding organic matter, such as compost and manure, to the soil, desert soilization
seeks to improve the soil's nutritional availability and water-holding capacity. Furthermore, problems with soil
salinity and alkalinity can be resolved using soil supplements like gypsum or lime, which would improve the growing
conditions for plants.

Plant Selection and Adaptation: For desert soilization to be successful, it is essential to choose suitable plant species
that are suited to dry environments. Because they can survive in low-water conditions, native drought-tolerant
plants, succulents, and xerophytes are frequently chosen options. These plants can contribute to soil stabilization,
reduce erosion, and offer shade, all of which increase the resilience of the ecosystem. Principles and benefits of
desert soilization was summarized in Fig. 1.

Methods and Techniques:

Terracing and contouring: Terracing entails forming the land into ridges or terraces along the landscape's contour
lines. By slowing down water discharge, this method reduces erosion by letting the water seep into the soil.
Additionally, it produces microclimates that support plant development and moisture retention.

Shelterbelts and Windbreaks: In arid areas, creating shelterbelts and windbreaks with trees, bushes, or fences can
assist lessen the damaging impacts of strong winds. By lowering wind speed, these structures provide protected
microenvironments that promote plant development and cut down on evaporative water loss.

Mulching and Soil Covering: Adding organic materials to your mulch, like wood chips, straw, or gravel, can help
control temperature, retain soil moisture, and inhibit the growth of weeds. Mulch creates a protective layer that
lessens erosion and evaporation, creating an ideal habitat for the emergence and development of plants.
Biotechnological Approaches: In order to increase nutrient intake and boost plant resistance in desert soils,
biotechnological techniques can be used, such as microbial inoculants and mycorrhizal fungi. These advantageous
microbes live in symbiotic partnerships with plants, improving drought tolerance and assisting in nutrient uptake.

Benefits of Desert Soilization:

Increased Food Production: By increasing agricultural productivity in arid areas through desert soilization, food
security can be increased and reliance on food imports can be decreased. Local agricultural communities can be
sustained and a variety of crops can be grown by means of effective water management, enhanced soil fertility, and
crop selection.

Conservation of Biodiversity: The process of desert soilization encourages the preservation of local plants and
animals as well as the rehabilitation of damaged ecosystems. It promotes the reintroduction of indigenous species,
improves habitat connectivity, and adds to the region's total biodiversity by fostering the growth of plants.

Climate Change Mitigation: Carbon sequestration through desert soilization-produced vegetation cover is essential
for reducing the effects of climate change. In order to maintain ecological balance and lower greenhouse gas
emissions, plants absorb and store carbon dioxide.
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Fig. 1. Desert soilization is the activity of transforming dry landscapes into fertile soil suited for plant development
and agriculture by employing a variety of principles and technologies. In difficult desert settings, this strategy
incorporates strategies to improve soil quality and stimulate plant development.

Conclusion:

To overcome the difficulties presented by dry environments, Egypt must immediately begin the process of desert
soilization. It is essential to use desert soilization procedures to turn arid areas into productive, agricultural land.
Egypt can improve soil fertility and mitigate the effects of desertification by introducing organic matter, vital
nutrients, and cutting-edge water-retaining technologies. In areas struggling with the harsh realities of aridity, this
strategic approach is essential for promoting food security, biodiversity, and economic development. A viable way
to deal with the agricultural and environmental difficulties Egypt faces in its desert regions is through desert
soilization. One method that shows promise for converting arid landscapes into sustainable and productive
ecosystems is desert soilization. Fertile oasis can be created in previously arid areas by putting water conservation
measures into practice, enhancing soil fertility, and choosing suitable plant species. In addition to promoting
agricultural growth, desert soilization helps protect biodiversity and slow down global warming. To fully realize the
benefits of desert soilization and solve the problems presented by dry areas, more research, creativity, and funding
in this area will be required.
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