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¥ Soil: Types and
Importance

Introduction

The complex mixture of minerals, organic matter, water, air, and
living organisms is defined as soil. It forms the foundation of
terrestrial ecosystems and plays a crucial role in supporting life on
Earth. Soil serves as a medium for plant growth, regulates water
flow, filters pollutants, and stores carbon (Robert E. White, 2005).
Good soil management is key for a good production and a
sustainable agro-ecosystem. Understanding the different types of soil
is essential for effective land management, agriculture, and
environmental conservation. The ideal soil composition consists of
50% solids (45% minerals and 5% organic matter) and 50% pores
(25% air and 25% water).

Soils are classified based on various factors such as particle size,
percentage of particles, and color. The three primary soil types based
on texture are sand, loam, and clay. Additionally, there are
compound types of soil, such as loamy sand, sandy clay, and silty
clay, determined by the percentage of particles present. Soil
classification also considers color, leading to types like red soil, black
soil, and brown soil. Generally, classification by texture is the most
common and useful method, with soil texture triangle consisting of (Soil Composition: Minerals, Organic
12 soil types based on texture. However, for simplicity, only the most Matter, Water, Air and Organisms)
common 4 types are described below, as the others are a mix of the 4

types explained.

Soil classification by texture
1- Sandy soil:

Characterized by its small particles of weathered rock, it is one of the least fertile types of soil for plant growth
due to its low nutrient content and limited water retention capacity, making it difficult for plant roots to access
water. Sand particles are the larger than other types of soil, ranging from 0.05 mm to 2 mm, The soil is typically
yellow/light colored and very loose, where individual grains can be seen. Thus, it has very weak soil structure.
Moreover, they are susceptible to soil crusting and erosion (Osman, 2018). However, its excellent drainage
properties make it suitable for certain applications. The application of compost or organic matter is very
beneficial in this type of soil in order to increase water holding capacity and nutrients. Additionally, no-till and
crop rotations are very effective strategies (de Holanda et al., 2023). Sandy soil typically forms through the
breakdown or fragmentation of rocks such as granite, limestone, and quartz, and they consist of 70% or more
sand. Sandy soil is the most common type of soil in Egypt, representing more than 70% of Egypt’s land. The soil
can be treated to make it suitable for agriculture through the application of farmyard manure or other types of
organic fertilizers (M Abo-Steet, 2019). Despite being very poor in nutrients, good management converts it into
agricultural soils. This process is called land reclamation. Crops suitable for sandy soils include but are not
limited to thyme, grapes, peanuts, beetroot, lavender, yarrow, clover, olives, radish, potatoes, and onions.
Regarding irrigation, surface irrigation should be avoided and instead adopt drip or sprinkler irrigation, which
are also more water-saving and efficient.



2- Silty soil:

Composed of fine particles smaller than sand but larger than clay,
possesses a smooth and fine texture that enables it to retain water better
than sandy soil. Silt particles must be between 0.002-0.05 mm. It is
primarily found near rivers, lakes, and other water bodies, as it is easily
transported by moving currents. Silty soils are weak structure and are
prone to compaction, so it should be avoided as much as possible.
Regardless, silt soil is more fertile than other soil types and is commonly
used in agriculture to enhance soil fertility (Douglas & Gossf, 1986).
Unlike sandy soils, silty soils have high water holding capacity, making
them suitable for agriculture; they are also easier to deal with compared
to clay soils. Most crops can grow in silty soils, but root vegetables
should be avoided. Examples of suitable crops include lettuce, squash,
corn, beans, peas, and broccoli. Surface, drip and sprinkler irrigations
are all suitable in silt soil, but compaction and erosion should be avoided
by applying sustainable practices such as crop rotations, mulching, and
cover crops (Alison Samuel & Louisa Dines, 2023). (Soil Layers: organic layer, topsoil,

subsoil, parent material and bed rock )

3- Clay soil:

Characterized by its smallest particle size among soil types, features tightly packed particles with minimal
airspace between them. The particle size is smaller than 0.002. This soil exhibits excellent water retention
capabilities, hindering the penetration of moisture and air. When wet, clay soil feels sticky to touch, but it
becomes smooth when dried. It is the densest and heaviest type of soil, which limits drainage and restricts space
for plant roots to grow and thrive. Clay soils are the most fertile type of soil due to their high surface area of
their particles, which adsorbs nutrients on its surface (Kome et al., 2019). Clay soil is rich in organic matter,
which is full of nutrients and has excellent water holding capacity. Hence, the dark color of clay soil compared
to sandy and silty soils. The organic matter is stored in the fine particles of clay, effectively making clay soils
excel at carbon sequestration (Paustian et al., 2000). The soil is also well-aggregated, with plenty of pores
present. Despite all of this, clay soils still have limitations. The heavy nature of clay makes it hard to perform
operation, and makes it susceptible to compaction. Furthermore, the soil has very poor drainage, making it
unsuitable for some crops. The addition of compost and organic matter can impove soil compaction in clay.
Heavy clay soil is the dominant type in the Nile Delta in Egypt, representing approximately 260,000 acres
(Gehan H Sallam et al., 2003). Unlike sandy soils, surface irrigations are suitable in clay soils. Clay soil is
suitable for crops such as rice, wheat, tomatoes, pumpkin, cucumber, and maize.

4- Loamy soil:

The fourth type of soil, is a blend of sand, silt, and clay,
incorporating the advantageous properties of each
component. It possesses the ability to retain moisture
and nutrients, making it highly suitable for agricultural
purposes. Loamy soil strikes a balance between the
three soil materials—sand, clay, and silt—and contains
organic matter. It is the most “ideal” form of soil
because of its ability to maintain moisture and nutrients
while providing suitable drainage. While most crops
can grow in loamy soils, root crops and succulents
prefer sandy soils.

(Different types of soil: sandy soil has lighter color,
clay soil has darker color and loam is medium colored)




Soil Types in Egypt

Understanding the type of soil you have will determine
the soil management needed for a successful crop
production. Below are some common soil types in Egypt.

. The Nile Delta and soils surrounding the Nile River
are fertile, clay soil ready for cultivation; the majority
of farmlands are concentrated in this area as shown in
Egypt’s map. The soils coming from the Nile River are
filled with nutrients and clay particles, making it
perfect for cultivation (Mahmoud et al., 2015).

. The majority of the soils in the desert (around 90% of
Egypt’s area) are either sandy soil, calcareous soil, or
sandy rocky soil, which all need soil amendments in
order to be useful for cultivation. Soil amendments
such as compost and plant residues can significantly
improve quality of sandy soils and increase water
holding capacity and organic matter (Ozores-
Hampton et al., 2011). Thus many parts of Egypt can
be reclaimed for agriculture.

. The coastal regions in Egypt, as well as Sinai,
generally have calcareous soils, which also require
treatment before cultivation (Hamdi & Abdelhafez,
2001). Mulching, manure, compost, spent grains and
proper irrigation all proved effective in improving
calcareous soils (Wassif & Wassif, 2021).

. The soils in the Eastern part of Egypt are igneous and
metamorphic rocks, which are not suitable for
agriculture, but a section of the Eastern part is
suitable for cultivation due to the Nile River
branching there.

. Similarly, a large section of the Western part of Egypt
is also not suitable for agriculture as the area is
dominated by sand dunes. However, the western part

of Egypt consisting of Wahat (Bahariya Oasis) is rich (Sand dunes across Egypt (such as in the white
in sandy clay soils and are suitable for cultivation. desert and Siwa) are not suitable for farming)

(Egypt’s Map clearly shows that agriculture is
concentrated in Nile River)

(Sandy soils and calcareous soils are suitable for
farming after applying soil amendments)

Importance of Soil

Soil is the basis of all terrestrial ecosystems as well as agro-ecosystems. Soil provides humans with countless
products and services. Below are some of them:

1) Growth Medium:

Soil acts as a medium which plants and animals grow in. The soil supplies nutrients and water for organisms to
uptake and grow. It is a fundamental part of any ecosystem and any agricultural system. The nutrients and
organic matter in soil permits the growth of microorganisms and plants, which in turn permits the growth of
animals and humans (Haygarth & Ritz, 2009). Soil helps providing us with food, shelter, clothes and water.




2) Nutrient Cycling:

The physical, chemical and biological processes occurring in soil naturally cycles essential nutrients in ecosystems. Soils
play an essential role in biogeochemical cycles such as the water cycle, nitrogen cycle and phosphorous cycle(Ghaley et al.,
2014). Soils also act as carbon sinks that sequesters carbon from air into soil, regulating the climate in the process. Lastly,
decomposition by organisms in soils keep nutrients in the ecosystem by dead organisms into nutrients and a food source.
Without soils, essential processes and nutrients will be halted.

3) Habitat for Biodiversity:

Soil is a habitat for microorganisms, plants, worms, insects, and animals as well. As a habitat, soil preserves the life cycle of
all the organisms mentioned earlier, and the loss of soil equates to the loss of these organisms. Not only is this harmful for
the environment, but it also harms humans as the loss of biodiversity negatively affects the available natural resources
consumed by mankind (Marks et al., 2009). Preserving soil is preserving natural resources and biodiversity as well.

4) Filtration:

Soils have the ability to filter groundwater and surface water. Soil acts as a buffer by adsorbing and degrading pollutants in
water (Keesstra et al.,, 2012). This function purifies contaminated and polluted water, ensuring its safety for human
consumption and in the ecosystem. This is especially important nowadays as pollution levels increase year after year.

5) Pest and Disease Regulation:

Predation, parasitism and antagonism are some mechanisms by which organisms in soil can suppress pests and diseases
(Susilo et al., 2004). This is the reason why natural ecosystems do not have any pest or disease “outbreaks”, as the soil
organisms keep each other in balance.

Importance of Soil Health
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