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Soil is a complex mixture of
minerals, organic matter, liquids,
gases, and microorganisms that all
work together to support life. It is
the top layer of the earth’s surface
made up of organic remains, clay,
and rock materials on which plants
grow. It promotes plant growth and
life. It is constantly evolving due to
a variety of physical, chemical, and
biological processes such as
Weathering and erosion. Soil has a

density of 1.6 g/cma3.

Structure of the Soil

Soil is composed of four
main  components: minerals,
organic matter, water, and air.
These components are arranged in
distinct layers, or horizons, which
make up the soil profile. The top
layer of soil is called the topsoil,
which is rich in organic matter and
supports the majority of plant life.
Below the topsoil is the subsoil,
which contains more minerals and

less organic matter. The deepest

layer of soil is called the parent
material, which is composed of
weathered rock fragments and
minerals. The specific composition
and arrangement of these layers
depend on various factors such as
climate, vegetation, and geology.
Soil structure describes how
soil particles are organised into a
block, layer, or different structure.
For example, during the summer,
clay soil becomes blocky, and thus

its structure is blocky.

Physical soil properties Value
Soil Texture %
Sand 18
Silt 20
Clay 62
Textural class Clay
B. Chemical Properties

PH 5.00
Organic Carbon (%) 1.83
Total N (%) 0.16
Available P (mg/kg) 1.79
CEC (meg/100gm soil) 31.80

The sandy soils found in Rajasthan
have a grainy structure. Columnar
structure; black soils have a columnar
structure due to wverticle cracks that
developed during the dry season.
Horizontal space between particles in a
plate structure. River valleys in the flood
plains form the layer structure of khadar
deposits every year.

Physical Properties of Soil
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Colour, texture, structure, porosity,
density, temperature, and air are all

physical Properties of Soil. Soil colours

vary greatly from place to place and
indicate properties such as organic matter,
water, and redox conditions. The types of
soil particles and their arrangement
influence soil texture, structure, porosity,
and density.
1. Soil Texture

The proportion of sand, silt, and
clay-sized particles that make up the
mineral fraction of the soil (such as loam,
sandy loam, or clay) is referred to as soil
texture. Sand and silt are unimportant to the
soil because they contribute nothing to the
soil’s ability to restore water and nutrients.
Clay is an active component of soil texture
because of its small size and large surface
area per unit mass, and it aids in the storage
of water and ions. The texture of soil can
tell you how much water it can hold, how
quickly water moves through it, and how
workable and fertile it is.
2. Water Absorption

Because of its porosity, soil can
absorb water. The capacity of different soil
types to hold water varies. Sand absorbs
significantly less water than clay. Sandy
soil has a lower water-holding capacity than
clay and loamy soil. Clay soil is more

water-retaining than sandy soil.

3. Soil Color

The colour of soil varies depending
on whether it contains oxidised or ferric
iron compounds (brown, yellow, or red).
The darker the colour of the soil, the higher
the organic content. The presence of iron
oxide causes the soil to be red, and the soil
to be black is rich in minerals and humus.
4. Porosity
o Porosity refers to the space between
particles in the soil.
o Pores aid in the retention of air,
water, and microorganisms.
e Porous soil is soil that has a large
pore.
e Because sandy soil has half the
porosity of clay soil, clay soil has a
higher water or air-holding capacity
than sandy soil.
« More porosity means more capacity
to hold water or air.
5. Soil Permeability

Permeability refers to the rate at
which moisture or air passes through the
soil. Water flows easily through sandy soil
but not clay soil; thus, sandy soil is more
permeable than clay soil. The soil with the
most pores is the least permeable.

Chemical Properties of Soil

The chemical properties of soil are
determined by the presence of various
minerals, organic matter, and nutrients.
These components interact with each other

and with the surrounding environment to
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affect soil pH, nutrient availability, and the
chemical reactions that occur within the
soil. Soil pH is a measure of soil acidity or
alkalinity and is an important factor in
determining which plants can grow in a
given soil. Soil pH is influenced by the
presence of minerals, organic matter, and
the activities of soil organisms.

e pH is determined by the relative
concentration of hydrogen(H+)
ions. Acidity increases as H+
concentration increases and pH
values decrease.

o If the pH of the soil is less than 6.5,
it is said to be acidic.

o If the pH of the soil exceeds 7, it is
considered alkaline.

« Plants receive the most nutrients
when the pH of the soil is between
6.5and 7.

e Podzol and Forest Soil from the
Taiga region are examples of acidic
soil, with pH values ranging from 3
to 5.

Biological Properties of Soil

Many organisms and
microorganisms live in the soil and help to
enrich the air, water, and humus. The
presence of bacteria in soil indicates the
soil’s neutrality. The presence of fungi in
the soil indicates that the soil is acidic.

Soil is a dynamic and complex
environment that supports a diverse array of

living organisms, including bacteria, fungi,

insects, worms, and small mammals. These
organisms play important roles in soil
health and fertility by breaking down
organic matter and releasing nutrients that
are essential for plant growth.

Additionally, they create channels
and burrows that allow for water and air
movement through the soil. This increased
porosity improves soil structure and
aeration, which benefits root growth and
overall plant health. Soil microorganisms
also play a crucial role in maintaining soil
fertility by converting nitrogen from the air
into a form that plants can use, known as
nitrogen fixation. The Biological Properties
of Soil are also influenced by human
activities, such as land use changes and the
application of fertilizers and pesticides,
which can affect soil biodiversity and
ecological balance.

Characteristics of Soil

Soils are typically classified into six
types based on their chemical composition,
which determines how water and nutrients
are retained and which crops grow best in
them. Soil composition can be sand, clay,
loam, chalk, peat, or silt-based, and many
soil systems will have patches with higher
concentrations of one component than
another. Let us break down each soil type
into its key features and characteristics, as
well as how this translates in an agricultural

context.



1. Sandy

This includes herbs native to
Mediterranean regions like rosemary,
thyme, and oregano, as well as several
species of trees such as bay laurel, fig, and
olive trees. The loose texture and lightness
of the soil also make it easy for root
vegetables to grow and expand without
being impeded, so carrots, beetroot,
parsnips, radish, and turnips are also
compatible with this soil type. Sandy soils,
as you might expect, are densely packed
with sandy particles, resulting in a grainy
but light-growing medium. Water and other
fluids drain quickly, it is easy to work with,
and it is soft and malleable for digging.

These soils are often noted for their
lower nutrient availability and tendency to
heat up and dry out quickly because water
drains efficiently through them. Sandy soils
typically have a lower average pH, making
them ideal for plants that prefer a slight
acidity in their soil profile. Crops that thrive
in sandy soils prefer well-draining soil and
hot, dry conditions.

2. Clay

Clay soils are nearly the polar
opposite of sandy soils, being extremely
heavy and having poor drainage
capabilities. Because clay particles are so
small, the soil texture becomes firmer and
more easily compacted, leaving few

pathways for water to drain out. Although

clay soils are often undesirable for
agricultural purposes due to poor drainage,
they do typically contain high levels of
nutrients and minerals that can be beneficial
to certain crops. Certain fruiting trees and
vegetables in the Brassica family can
tolerate clay soils, but they grow best in a
mix of clay and loam soil, where they can
absorb nutrients while also benefiting from
improved drainage.

3. Silty

Silty soils have a silky and soft
texture, are typically quite fertile, and have
the ideal balance of good nutrient density
and poor drainage. Most crops can be
grown in silt soils, though drainage
amendments may be required for optimal
crop performance. Silty soils do not
compact as easily as clay soils and are
softer and lighter; however, they lack a
robust structure in their soil profile, which
can be improved by planting perennial
crops whose roots hold them together.
Perennial bushes and trees that thrive in
moist, fertile conditions are frequently the
best choices for silty soils.

4. Loamy

Loamy soils are defined as a
balance of the three soil types mentioned
previously: sand, clay, and silt. This is one
of the most desirable and fertile soil types
because it has the ‘best of both worlds’
characteristics, which means it has the

advantages of all three soil types. Loamy



soils have good drainage, high nutrient
availability, a well-structured profile, and
are slow to heat up and cool, providing
crops with a relatively temperature-stable
environment.

Most fruits and vegetables thrive in
loamy soils, but because its composition is
a delicate balance of three other soil types,
it must be well maintained to prevent one
component from taking over and tipping the
scales. Crop rotation is beneficial to this
soil because it prevents the repeated
planting of a single heavy feeder from
depleting the soil of all of its beneficial
characteristics.

5. Chalk

Because of the high concentrations
of calcium carbonate present, chalky or
lime-rich soils have an alkaline pH. These
soils and their characteristics are typically
formed by being on top of limestone or
chalk bedrock, and they are often most
arable when amended with organic matter
and sulphuric fertilisers to improve
nutrition and lower pH. Because of the
presence of larger particles and rocks,
chalky soils have excellent drainage, but
they can also impede the growth of certain
root vegetables.

6. Peat

Peat soils have the opposite
characteristics of chalk soils in that the
presence of peat, which is decaying organic

matter, creates acidic conditions that must

be alkalized for most crops to grow
successfully. Peat soil is light and fluffy,
with a springy texture that absorbs water
like a sponge. The main problem with peat
soils is drainage, but they can be amended
with lime or chalky soils (or vice versa) to
balance out the acidity and improve
drainage.

Determining Soil Types
Because the six soil categories are
distinguished by particle size, determining

where your soil falls on the spectrum is as
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simple as feeling its grittiness versus
smoothness, how easily it falls apart or
glues together, and leaving it in a medium
of water to see how the particles settle. Soil
test kits can provide detailed breakdowns of
your soil profile, so if you want a
conclusive diagnosis of your soil’s
characteristics, you should buy a
professional testing kit.
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The colour of your soil can also
indicate the type of soil you have; for
example, peat soils are dark in colour and
can be nearly black depending on the
percentage of peat content. Chalk soils, on
the other hand, have a white layer of dust or
visible chalk particles in the soil that makes

it instantly recognisable.

Soil Pollution - Definition, Causes,
Types, Effects, and Control of Soil
Pollution

What is Soil Pollution?

Soil pollution refers to the
contamination of soil with anomalous
concentrations of toxic substances.

It is a serious environmental
concern since it harbours many health
hazards. For example, exposure to soil
containing high concentrations of benzene
increases the risk of contracting leukaemia.
An image detailing the discolouration of
soil due to soil pollution is provided below.
It is important to understand that all soils
contain compounds that are harmful/toxic
to human beings and other living

organisms. However, the concentration of

such substances in unpolluted soil is low
enough that they do not pose any threat to
the surrounding ecosystem. When the
concentration of one or more such toxic
substances is high enough to cause damage
to living organisms, the soil is said to be
contaminated.
The root cause of soil pollution is
often one of the following:
e Agriculture  (excessive/improper
use of pesticides)
o Excessive industrial activity
e Poor management or inefficient
disposal of waste
The challenges faced in soil
remediation (decontamination of soil) are
closely related to the extent of soil
pollution. The greater the contamination,
the greater the requirement for resources for

remediation.

What are the Pollutants that

Contaminate Soil?

Some of the most hazardous soil
pollutants are xenobiotics — substances that
are not naturally found in nature and are
synthesized by human beings. The term
‘xenobiotic’ has Greek roots — ‘Xenos’
(foreigner), and °‘Bios’ (life). Several
xenobiotics are known to be carcinogens.
An illustration detailing major soil

pollutants is provided below.
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The different types of pollutants that are
found in contaminated soil are listed in this
subsection.

Heavy Metals

The presence of heavy metals (such as lead
and mercury, in abnormally high
concentrations) in soils can cause it to
become highly toxic to human beings.
Some metals that can be classified as soil
pollutants are tabulated below.

Toxic Metals that
Cause Soil
Pollution

Arsenic Mercury Lead
Antimony Zinc Nickel
Cadmium Selenium Beryllium
Thallium Chromium Copper

These metals can originate from several
sources such as mining activities,
agricultural activities, and electronic waste
(e-waste), and medical waste.

Polycyclic Aromatic Hydrocarbons

Polycyclic aromatic hydrocarbons (often
abbreviated to PAHs) are organic
compounds that

1. Contain only carbon and hydrogen
atoms.

2. Contain more than one aromatic
ring in their chemical structures.

Common examples of PAHs include
naphthalene, anthracene, and phenalene.
Exposure  to  polycyclic  aromatic
hydrocarbons has been linked to several
forms of cancer. These organic compounds
can also cause cardiovascular diseases in
humans.

Soil pollution due to PAHSs can be sourced
to coke (coal) processing, vehicle
emissions, cigarette smoke, and the
extraction of shale oil.

Industrial Waste

The discharge of industrial waste into soils
can result in soil pollution. Some common
soil pollutants that can be sourced from
industrial waste are listed below.

e Chlorinated industrial solvents

e Dioxins are produced from the
manufacture of pesticides and the
incineration of waste.

o Plasticizers/dispersants

e Polychlorinated biphenyls (PCBs)

The petroleum industry creates many
petroleum hydrocarbon waste products.
Some of these wastes, such as benzene and
methylbenzene, are known to be
carcinogenic in nature.

Pesticides

Pesticides are substances (or mixtures of
substances) that are used to Kill or inhibit
the growth of pests. Common types of
pesticides used in agriculture include

e Herbicides — used to kill/control
weeds and other unwanted plants.

e Insecticides — used to Kill insects.

e Fungicides — used to kill parasitic
fungi or inhibit their growth.


https://byjus.com/chemistry/aromatic-hydrocarbons/

However, the unintentional diffusion of
pesticides into the environment (commonly
known as ‘pesticide drift’) poses a variety
of environmental concerns such as water
pollution and soil pollution. Some
important soil contaminants found in
pesticides are listed below.

Herbicides
e Triazines
o Carbamates
e Amides

o Phenoxyalkyl acids
o Aliphatic acids

Insecticides

o Organophosphates

e Chlorinated hydrocarbons

e Arsenic-containing compounds
e Pyrethrum

Fungicides

e Mercury-containing compounds
e Thiocarbamates

o Copper sulfate

These chemicals pose several health risks to
humans. Examples of health hazards related
to pesticides include diseases of the central
nervous system, immune system diseases,
cancer, and birth defects.

What are the Processes that Cause Soil
Pollution?

Soil pollution can be broadly classified into
two categories —

o Naturally caused soil pollution
e Anthropogenic  soil  pollution
(caused by human activity)

Natural Pollution of Soil

In some extremely rare processes, some
pollutants are naturally accumulated in
soils. This can occur due to the differential

deposition of soil by the atmosphere.
Another manner in which this type of soil
pollution can occur is via the transportation
of soil pollutants with precipitation water.

An example of natural soil pollution is the
accumulation of compounds containing the
perchlorate anion (ClIO4") in some dry, arid
ecosystems. It is important to note that
some contaminants can be naturally
produced in the soil under the effect of
certain environmental conditions. For
example, perchlorates can be formed in
soils containing chlorine and certain metals
during a thunderstorm.

Anthropogenic Soil Pollution

Almost all cases of soil pollution are
anthropogenic in nature. A variety of
human activities can lead to the
contamination of soil. Some such processes
are listed below.

e The demolition of old buildings can
involve the contamination of nearby
soil with asbestos.

e Usage of lead-based paint during
construction activities can also
pollute the soil with hazardous
concentrations of lead.

o Spillage of petrol and diesel during
transportation can contaminate soils
with the hydrocarbons found in
petroleum.

e Activities associated with metal
casting factories (foundries) often
cause the dispersion of metallic
contaminants into the nearby soils.

[© A
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e Underground mining activities can
cause the contamination of land
with heavy metals.

o Improper disposal of highly toxic
industrial/chemical  waste  can
severely pollute the soil. For
example, the storage of toxic wastes
in landfills can result in the seepage
of the waste into the soil. This waste
can go on to pollute groundwater as
well.

o Chemical pesticides contain several
hazardous substances. Excessive
and inefficient use of chemical
pesticides can result in severe soil
pollution.

e Sewage produced in urbanized
areas can also contaminate soil (if
not disposed of correctly). These
wastes may also contain several
carcinogenic substances.

Other forms of waste that can pollute soil
include nuclear waste, e-waste, and coal
ash.

What are the Negative Consequences of
Soil Pollution?

Soil pollution harbours a broad spectrum of
negative consequences that affect plants,
animals, humans, and the ecosystem as a
whole. Since children are more susceptible
to diseases, polluted soil poses a greater
threat to them. Some important effects of
soil pollution are detailed in this subsection.

Effects on Human Beings

Soil contaminants can exist in all three
phases (solid, liquid, and gaseous).
Therefore, these contaminants can find
their way into the human body via several
channels such as direct contact with the
skin or through the inhalation of
contaminated soil dust.

The short term effects of human exposure
to polluted soil include

e Headaches, nausea, and vomiting.

e Coughing, pain in the chest, and
wheezing.

« Irritation of the skin and the eyes.

o Fatigue and weakness.

A variety of long-term ailments have been
linked to soil pollution. Some such diseases
are listed below.

e Exposure to high levels of lead can
result in permanent damage to the
nervous system. Children are
particularly vulnerable to lead.

e Depression of the CNS (Central
Nervous System).

o Damage to vital organs such as the
kidney and the liver.

o Higher risk of developing cancer.

It can be noted that many soil pollutants
such as petroleum hydrocarbons and
industrial solvents have been linked to
congenital disorders in humans. Thus, soil
pollution can have several negative effects
on human health.

Effects on Plants and Animals

Since soil pollution is often accompanied
by a decrease in the availability of nutrients,
plant life ceases to thrive in such soils. Soils
contaminated with inorganic aluminium
can prove toxic to plants. Also, this type of
pollution often increases the salinity of the
soil, making it inhospitable for the growth
of plant life.

Plants that are grown in polluted soil may
accumulate high concentrations of soil
pollutants through a process known as


https://byjus.com/chemistry/three-states-of-matter/

bioaccumulation. When these plants are
consumed by herbivores, all the
accumulated pollutants are passed up the
food chain. This can result in the
loss/extinction of many desirable animal
species. Also, these pollutants can
eventually make their way to the top of the
food chain and manifest as diseases in
human beings.

Effects on the Ecosystem

« Since the volatile contaminants in
the soil can be carried away into the
atmosphere by winds or can seep
into underground water reserves,
soil pollution can be a direct
contributor to air and water
pollution.

e It can also contribute to acid rain
(by releasing huge quantities of
ammonia into the atmosphere).

e Acidic soils are inhospitable to
several  microorganisms  that
improve soil texture and help in the
decomposition of organic
matter. Thus, the negative effects of
soil pollution also impact soil
quality and texture.

o Cropyieldis greatly affected by this
form of pollution. In China, over 12
million tons of grain (worth
approximately 2.6 billion USD) is
found to be unfit for human
consumption due to contamination
with heavy metals (as per studies
conducted by the China Dialogue).

How can Soil Pollution be Controlled?

Several technologies have been
developed to tackle soil remediation. Some
important  strategies followed for the

decontamination of polluted soil are listed
below.

o Excavation and subsequent
transportation of polluted soils to
remote, uninhabited locations.

o Extraction of pollutants via thermal
remediation — the temperature is
raised in order to force the
contaminants into the vapour phase,
after which they can be collected
through vapour extraction.

o Bioremediation or

phytoremediation involves the use
of microorganisms and plants for
the decontamination of soil.

o Mycoremediation involves the use
of fungi for the accumulation of

heavy metal contaminants.
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Biodegradable pollutants:

Those pollutants which can be
broken down into simpler, harmless,
substances in nature in due course of time
(by the action of micro-organisms like
certain bacteria) are called biodegradable
pollutants. Domestic wastes (garbage),
urine, faecal matter, sewage, agriculture

residues, paper, wood, cloth, cattle dung,
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animal bones, leather, wool, vegetable stuff

or plants are biodegradable pollutants.

2. Non-biodegradable pollutants:

Those pollutants which cannot be
broken down into simpler, harmless
substances in nature, are called non-
biodegradable pollutants. DDT, plastics,
polythene, bags, insecticides, pesticides,
mercury, lead, arsenic, metal articles like
aluminum cans, synthetic fibres, glass
objects, iron products and silver foils are
non-biodegradable pollutants.
Biomagnification

Every living organism on this planet
requires chemicals to function correctly.
However, the Biomagnification definition
suggests that when the accretion of some
non-essential chemicals increases within
living organisms, it can become harmful to
them.

Biomagnification is a kind of
condition in  which the chemical
concentration extends the concentration of
its food in an organism when the major
exposure path occurs from the diet of an
organism.

The food web biomagnification is
defined as the trophic enrichment of
contaminants within food webs and results
in the preceding increase in chemical
concentrations with increasing animal

trophic status.

What is Biomagnification?

Biomagnification means gathering
various unimportant and, at times, harmful
substances by organisms at different levels
of a food chain. It occurs when industrial,
agricultural, and human wastes are dumped
into the oceans via rivers, sewers, streams,
etc. Most of this waste is toxic and
dangerous and deposited on the sea bed.
The bottom feeders of a food chain
consume these and gradually, it is carried to

the top of that particular food chain.

Furthermore, the concentration of
toxic materials increases with every step up
on a food chain. Ultimately, it affects
humans as they sit on top of most of the
food chains. Human beings consume fishes
that are higher on the food chain. Therefore,
they are likely to carry a substantial amount

of these toxic elements.

The containment information about
biomagnification states that heavy metals
such as mercury and arsenic are also
involved. Additionally, pesticides like
biphenyls (PCBs)

compounds and DDT are entering the

polychlorinated

human body via the food that they
consume.
A Real-Life

Biomagnification

Example  of



A real-life

biomagnification is —

example of

When a marsh is sprayed to
control mosquitoes, it releases a trace
amount of DDT. When mixed with water, it
accumulates in the cell of various aquatic

organisms.

Once feeders up the food chain,
such as clams and fishes, eat these
organisms, they consume that DDT.
Moreover, the concentration of DDT is ten
times greater compared to the previous

stage.

This concentration of DDT
moves up the food chain from one tropic
level to another. For instance, if a seagull
consumes one such fish, it will accumulate
more DDT. According to studies, there was
a 1000 times increase in the concentration
of DDT in phytoplankton as compared to
the concentration in water, 13 times higher
in  zooplankton as compared to
phytoplankton, around 40 times higher in
different fishes as compared to zooplankton
and 25 times higher in fish-eating birds
compared to fishes. DDT affects the
calcium metabolism of birds and results in

the thinning of eggshells.

During the 1940s and 1950s,
DDT was extensively used to decrease the
mosquito population and this led to a rapid
decline in the bird population.

Another prominent biological
magnification example is the presence of
mercury in various predatory fishes. Fishes
like swordfish, shark, tuna, orange roughy,
king mackerel, etc., contain a higher level

of toxic mercury than smaller fishes.

This level is so high that health
experts ask pregnant women to avoid
consuming these fish. It can damage the
nervous system of the baby.

Causes of Biomagnification

1. Products Used in Agriculture:
Chemical used in the agriculture sector is
highly toxic and plays a pivotal part in
biomagnification. Examples of such
chemicals are  various  pesticides,
herbicides, fungicides, and different
inorganic fertilizers. Ultimately these
chemicals penetrate the soil and then are
carried to rivers and oceans via surface
runoff. As a result, they enhance the
biomagnification definition of causing

harm to an entire food chain.

2. Industrial Activities: Toxic by-
products released by various industries are

a significant cause of biomagnification.



Additionally, the gas emission by them
pollutes the air and harms the ecosystem
even further.

3. Organic Contaminants:
Organic substances like manures and
biosolids contain essential nutrients such as
carbon, nitrogen, and phosphorus. Plants
primarily use these. However, the industrial
use of these substances causes

biomagnification.

4. Mining: Mining produces by-
products like copper, cobalt, zinc, lead and
several other toxic chemicals. These
substances are then deposited in soil and
water  resources and  subsequently
contaminate them.

Effects of Biomagnification

A significant effect of biological
magnification is noted on human health.
For instance, in recent years, a large
number of individuals who have consumed
seafood regularly have been diagnosed with
cancer. The reason behind such a

phenomenon is the presence of mercury.

Other noted biomagnification
effects are reproduction and development
of all animals, destruction of coral reefs,
and most significant disruption in the

natural food chain and the ecosystem.

Land Pollution

The degradation of the earth’s land
surfaces, both above and below ground
level, is referred to as land pollution.

Land pollution occurs when trash, compost,
and other toxins are dumped on the land,
contaminating or polluting it. Land
pollution is caused by human activities such
as littering and waste washed ashore from

boats, oil rigs, and sewage treatment plants.

The degradation of the earth’s land
surfaces, both above and below ground
level, is referred to as land pollution. The
accumulation of solid and liquid waste
products, which contaminate groundwater
and soil, is the cause. The greater the
permeability of the soil, the greater the risk
of land contamination.

Land Pollution Causes

Soil pollution is a form of land pollution in
which the soil’s upper layer is harmed.
Overuse of chemical fertilizers, soil
degradation caused by running water, and
other pest control measures contribute to
the loss of agricultural land, forest cover,

and grazing pastures, among other things.

Various Causes of Land Pollution are
listed below.
Agricultural Activities — As animal

production grows, it becomes decoupled



from crop production, causing normal
nutrient cycles between plants, soil, and
animals to be severely disrupted, resulting
in the widespread use of synthetic
herbicides, insecticides, bactericides, and
fertilizers, all of which contribute to
pollution.

Mining Activities — Mining has the
potential to pollute the air and water supply,
damage biodiversity and ecosystems, and
permanently alter natural landscapes.
Mining harms the ecosystem by destroying
habitats, causing soil erosion, and polluting
surface water, groundwater, and soil.

Urbanization — Intensive urbanization
will exacerbate poverty by preventing local
municipalities from providing services to
all residents. Increased air pollution from
concentrated energy usage has a direct
effect on human health. Lead levels in
urban air are elevated as a result of
automobile emissions.

Nuclear Waste — The soil is also
contaminated by radioactive waste from
nuclear research stations and nuclear power
plants, as well as radioactive fallout from
nuclear explosions. Since radioactive
materials have a long half-life, they can
survive in the soil for long periods of time.
Land Pollution Effects

Land pollution can harm the human
body in a variety of ways. Toxic waste and

contaminants can be ingested by people.

Disposal of hazardous radioactive wastes
also contributes to land contamination.
Chronic respiratory disease, lung cancer,
heart disease, and even brain damage are all

long-term health consequences.

Various Effects of Land Pollution are
listed below.

Climate Change — Land contamination,
such as that caused by mining, farming, and
factories, may allow harmful chemicals to
enter the soil and water. These chemicals
have the potential to kill animals and plants,
destroying the food chain. Landfills emit
methane, a greenhouse gas that contributes
to global warming.

Acid Rain — Forests, especially those at
higher elevations, are also harmed by acid
rain and fog. Acid deposits deplete vital
nutrients like calcium and allow aluminum
to be released into the soil, making it
difficult for trees to absorb water. Acids
also damage the leaves and needles of trees.

Deterioration of fields — A chain
reaction occurs as a result of soil
contamination. It alters soil biodiversity,
decreases soil organic matter, and reduces
soil’s filtering ability. It also contaminates
water contained in the soil and
groundwater,  resulting in  nutrient
imbalances in the soil.

Respiratory health problems — Air

pollution can irritate your airways, causing



shortness of breath, coughing, wheezing,

asthma attacks, and chest pain. Lung

cancer, heart attacks, strokes, and, in the

worst-case scenario, premature death are all

risks associated with air pollution exposure.

Solutions to Land Pollution

R/
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To reduce land emissions, reduce,
reuse, and recycle. It is essential to
practice reforestation and
afforestation.

Organic fertilizers, an integrated
pest control method, and crop
rotation can all be used by farmers.
One of the most important ways to
help  minimize landfill waste,
protect natural resources, preserve
wildlife, reduce noise, reduce
energy use, and slow global
warming is to incorporate recycling

habits into your everyday life.

Reforestation avoids river and lake
silting by reducing surface erosion
and preserving the fertile topsoil.

It prevents the soil surface from
sealing and cuts down on the
amount of rainwater that runs off.
When compared to petroleum-
based plastics, biodegradable
plastics produce significantly less

waste. As biodegradable plastics

degrade, they decompose into

nontoxic, harmless components.

s Just 32% of the greenhouse gases

released by  petroleum-based

plastics are produced by them.



